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Plenary Lectures

PL1.1

Genetic epidemiology of lipid-associated disorders

F. Kronenberg;

Division of Genetic Epidemiology; Department of Medical Genetics, Molecular
and Clinical Pharmacology; Innsbruck Medical University, Innsbruck, Austria.
Lipids are essential for many biological processes such as the building
of membranes, energy substrates, hormones and biological signals.
A well-controlled balance of lipid demand and supply under changing
nutritional conditions with storage in various cells in form of lipid drop-
lets is therefore important. The Austrian Genome Project “GOLD” (Ge-
nomics of Lipid-associated Disorders) aims to discover genes, gene
products and metabolites required for the generation, structural integ-
rity and catabolism of lipid droplets. Genetic epidemiology is one of
thirteen research teams of this multidisciplinary consortium and aims
to identify genetic variation of genes involved in these processes by
two approaches: an hypothesis-free approach with genome-wide as-
sociation studies on quantitative lipids traits and a hypothesis-driven
approach with association studies on genes which might be involved
in lipid-related phenotypes. The genome-wide association studies re-
vealed not only yet unknown gene regions influencing lipid levels but
also demonstrated that regions far upstream or downstream of the
gene have a strong impact on lipid levels. In the hypothesis-driven ap-
proach genetic variation within the newly discovered adipose triglycer-
ide lipase (ATGL) which hydrolyzes the first ester bond of triglycerides
was found to have a strong impact on free fatty acid and triglyceride
concentrations. Furthermore, ATGL was found to have a large number
of rare and very rare variants which are subject of investigation. Finally,
adiponutrin, a protein structurally related to ATGL was recently identi-
fied to be associated with hepatic fat content and liver enzyme levels.
Using five different studies we clearly demonstrated a strong impact of
variants within adiponutrin with total and non-HDL cholesterol levels.

PL1.2

Clinical significance of embryoscopy for early intrauterine
deaths

T. Philipp’, E.R.Separovic?, S. Sladek®, P. Hofmeister®, A. Reiner 3;

" Department Obstetrics and Gynecology ,Danube Hospital, Vienna, Austria,
2Cytogenetic Laboratory ,Department of Pathology, B. C. Children’s Hospital,
Vancouver B.C, Canada, ° Department of Pathology ,Cytogenetic Laboratory,
Danube Hospital, Vienna, Austria.

Introduction: About 20 % of clinically recognized pregnancies are
aborted, the majority of these being early spontaneous pregnancy
losses before twelve gestational weeks. Pathological examination of
first trimester losses is difficult because the embryo/fetus is only rarely
retrieved unaffected by the damage caused by either instrumental
evacuation or spontaneous passage. Transcervical embryoscopy prior
to dilatation and curettage in cases of missed abortion enabled us to
study the external features of the embryo detected in first trimester
missed abortions. The importance of accurate descriptions of the dead
embryo /fetus to answer specific questions of parents as to the prob-
able cause of death and the future risk of recurrence of abortion or an
abnormal infant is discussed.

Material and Method: Prior instrumental evacuation of the uterus a rig-
id hysteroscope (12-degree angle of view with both biopsy and irriga-
tion working channel, Circon Ch 25-8 mm) was inserted transcervically
into the uterine cavity. The amnion was opened with microscissors (CH
7-2mm) to obtain a detailed view of the embryo. After evacuation of
the uterus chorionic villi were analysed cytogenetically, using either
standard G-banding cytogenetic techniques or comparative genomic
hybridization in combination with flow cytometry.

Results: The embryo or early fetus was visualized in over 800 first
trimester missed abortions in this ongoing study and a high rate of
developmental defects could be found.

Localized developmental defects , usually represented by the combi-
nation of several external developmental defects included neural tube
defects (spina bifida, encephalocele, anencephalus), holoprosenceph-
aly ,microcephaly, facial dysplasia, various forms of cleft lip , fused
mouth, limb abnormalities(syndactyly, polydactyly, cleft hand, limb re-
duction defect ), gastroschisis and omphalocele, amniotic adhaesions
and duplication anomalies(thoracophagus, acardius anceps).
Chromosomal abnormalities included mostly numerical aberrations
such as monosomy X; trisomy of chromosomes ; triploidy; tetraploidy.
Trisomies for all chromosomes with the exception of chromosomes 1

were observed.

The highest rate of chromosome abnormality was observed in the cat-
egory of embryos showing combined (>2)localized defects, and the
lowest in morphologically normal embryos.

Conclusions: The detection of a specific defect in an embryo with
normal chromosomes can be essential. It will confront investigators
with factors usually not considered to be etiologically related to early
pregnancy loss. Our data indicate that malformations of first-trimester
intrauterine deaths with normal chromosomes are etiologically hetero-
geneous. An accurate description of these specimens is essential as it
can help to identify the specific mechanism leading to the observed de-
velopmental defects and might assist investigators in answering spe-
cific questions from parents concerning the probable cause of death
and the risk of recurrence in a subsequent pregnancy.

PL1.3

Immunology

J. Penninger;

IMBA - Institute of Molecular Biotechnology GmbH, Vienna, Austria.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

PL2.1

Genetics meets metabolomics: a genome-wide association
study of metabolite profiles in human serum

C. Gieger', L. Geistlinger', E. Altmaier®3, M. Hrabé de Angelis*°, F. Kronen-
berg®, T. Meitinger’é, H. Mewes?°, H. Wichmann''%, K. M. Weinberger", J.
Adamski*s, T. lllig", K. Suhre?3;

"Institute of Epidemiology, Helmholtz Zentrum Miinchen, Research Center for
Environmental Health, Neuherberg/Munich, Germany, 2Institute of Bioinformat-
ics and Systems Biology, Helmholtz Zentrum Miinchen, German Research
Center for Environmental Health, Neuherberg/Munich, Germany, *Faculty of
Biology, Ludwig-Maximilians-Universitat, Munich, Germany, “Institute of Ex-
perimental Genetics, Genome Analysis Center, Helmholtz Zentrum Miinchen,
German Research Center for Environmental Health, Neuherberg/Munich,
Germany, °Institute of Experimental Genetics, Life and Food Science Center
Weihenstephan, Technische Universitét Miinchen, Freising-Weihenstephan,
Germany, °Division of Genetic Epidemiology, Department of Medical Genetics,
Molecular and Clinical Pharmacology, Innsbruck Medical University, Innsbruck,
Austria, "Institute of Human Genetics, Helmholtz Zentrum Miinchen, German
Research Center for Environmental Health, Neuherberg/Munich, Germany,
8Institute of Human Genetics, Klinikum rechts der Isar, Technische Universitét
Miinchen, Munich, Germany, °Department of Genome-oriented Bioinformat-
ics, Life and Food Science Center Weihenstephan, Technische Universitét
Miinchen, Freising-Weihenstephan, Germany, "Institute of Medical Informatics,
Biometry and Epidemiology, Ludwig-Maximilians-Universitét, Munich, Germany,
""Biocrates Life Sciences AG, Innsbruck, Austria.

The rapidly evolving field of metabolomics aims at a comprehensive
measurement of ideally all endogenous metabolites in a cell or body
fluid. It thereby provides a functional readout of the physiological state
of the human body. Genetic variants that associate with changes in
the homeostasis of key lipids, carbohydrates or amino acids are not
only expected to display much larger effect sizes due to their direct in-
volvement in metabolite conversion modification, but should also pro-
vide access to the biochemical context of such variations, in particular
when enzyme coding genes are concerned.

To test this hypothesis we conducted the first GWAS with metabolo-
mics, based on the quantitative measurement of 363 metabolites in
serum of 284 male participants of the KORA study. We found associa-
tions of frequent single nucleotide polymorphisms with considerable
differences in the metabolic homeostasis of the human body, explain-
ing up to 12% of the observed variance. Using ratios of certain me-
tabolite concentrations as a proxy for enzymatic activity, up to 28%
of the variance can be explained (p-values 10*-16 to 10*-21). We
identified four genetic variants in genes coding for enzymes (FADS1,
LIPC, SCAD, MCAD) where the corresponding metabolic phenotype
(metabotype) matches the biochemical pathways in which these en-
zymes are active.

Our results suggest that common genetic polymorphisms induce ma-
jor differentiations in the metabolic make-up of the human population.
These genetically determined metabotypes may subscribe the risk for
a certain medical phenotype, the response to a given drug treatment, or
the reaction to a nutritional intervention or environmental challenge.
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PL2.2

Massive parallel sequencing of ataxia genes after array-based
enrichment

A. Hoischen’, C. Gilissen’, W. van der Vliet', P. Arts’, N. Wieskamp’, S. Ver-
meer’, R. Meijer’, M. Buckley', B. Kremer?, N. van Slobbe-Knoers', J. Veltman’,
H. Scheffer’;

'Department of Human Genetics, Radboud University Nijmegen Medical Cen-
tre, Nijmegen, The Netherlands, ?Department of Neurology, Radboud University
Nijmegen Medical Centre, Nijmegen, The Netherlands.

Targeting multiple disease genes by massively parallel sequencing has
tremendous diagnostic potential but requires new ‘front-end’ methods
to enrich templates to be sequenced. Here we validated the array-
based sequence capture method for medical sequencing approaches
in heterogeneous genetic disorders. As a model disease we chose
autosomal recessive ataxia and selected 4 patients with known muta-
tions in ataxia genes. Genomic sequences of all known disease genes,
including all intronic sequences and 5kb up- and downstream of each
gene, as well as a novel ataxia candidate locus were represented on a
single oligonucleotide array, comprising 2.5 Mb of genomic sequence
in total. After enrichment each of the patients DNA was analyzed by
one quarter of a Roche GS FLX Titanium sequencing run, resulting
in approximately 100 Mb of genomic sequence per patient. This was
sufficient to reach an average per base coverage of 34-fold in all tar-
geted regions. Enrichment showed high specificity, as up to 88% of all
reads mapped uniquely to the targeted regions. Very few single reads
mapped to non-targeted regions, interestingly mainly to chr.9_random,
which might indicate that this region represents a minor allele in the
existing human genome assembly. Importantly, this approach enabled
an unbiased detection of all known mutations in our 4 patients, dele-
tions and point mutations, as well as known SNP variants (hetero- and
homozygous). These results show that massive parallel sequencing of
enriched samples enables tailor-made genetic diagnosis of heteroge-
neous disorders.

PL2.3

The SLC29A3 gene is mutated in Pigmented Hypertrichosis with
Insulin Dependent Diabetes Mellitus syndrome and interacts
with the insulin signalling pathway

S. T. Cliffe’, J. M. Kramer?, K. Hussain®, J. H. Robben?, E. K. de Jong?, A. P. de
Brouwer?, E. Nibbeling?, E. Kamsteeg?, M. Wong*, J. Prendiville®, C. James®,

R. Padidela®, C. Becknell®, H. van Bokhoven?, P. M. T. Deen? R. C. M. Hen-
nekam?®, R. Lindeman’, A. Schenck?, T. Roscioli?’, M. F. Buckley?®';

'South Eastern Area Laboratory Services, Sydney, Australia, 2Nijmegen Centre
for Molecular Life Sciences, Nijmegen, The Netherlands, ®Institute for Child
Health, London, United Kingdom, “Children’s Hospital, Westmead, Sydney,
Australia, °British Columbia’s Children’s Hospital, Vancouver, BC, Canada,
%Dermatology Associates of Kentucky, Lexington, KY, United States, "Sydney
South West Integrated Genetics Service, Sydney, Australia.

Pigmented hypertrichotic dermatosis with insulin dependent diabetes
(PHID) syndrome is a recently described autosomal recessive disor-
der associated with predominantly antibody negative, insulin-depen-
dent diabetes mellitus. In order to identify the genetic basis of PHID
and study its relationship with glucose metabolism we performed ho-
mozygosity mapping in five unrelated families followed by candidate
gene sequencing. Five loss of function mutations were identified in the
SLC29A3 gene which encodes a member of a highly conserved pro-
tein family that transports nucleosides, nucleobases and nucleoside
analogue drugs, hENT3. We show that PHID is allelic with a related
syndrome without diabetes mellitus, H syndrome. The interaction of
SLC29A3 gene with insulin signaling pathways was then studied using
an established model in Drosophila melanogaster. Ubiquitous knock-
down of the Drosophila ortholog of hRENT3, dENT1 is lethal under strin-
gent conditions whereas milder knockdown induced scutellar bristle
phenotypes similar to those previously reported in knockdown of the
Drosophila ortholog of the Islet gene. A cellular growth assay showed
a reduction of cell size/number which could be rescued or enhanced
by manipulation of the Drosophila insulin receptor and its downstream
signaling effectors, dPI3K and dAkt. In summary, inactivating muta-
tions in SLC29A3 cause a syndromic form of insulin dependent dia-
betes in humans and in Drosophila profoundly affect cell size/number
through interactions with the insulin signaling pathway. These data
suggest that the further investigation of the role of SLC29A3 in glucose
metabolism is a priority for diabetes research.

PL2.4

Duplication of conserved non-coding sequence elements

- a novel mechanism in the pathogenesis of congenital
malformations

E. Klopocki', K. Dathe’, A. Brehm?, K. W. Kjaer®, C. Ott', I. Kurth?, S. Mund-
los™5;

Institute of Medical Genetics, Charite Universitatsmedizin Berlin, Berlin, Ger-
many, 2Max-Planck-Institut fiir Molekulare Genetik, Berlin, Germany, 3Wilhelm
Johannsen Centre for Functional Genome Research, Institute of Cellular and
Molecular Medicine, University of Copenhagen, Copenhagen, Denmark, “Insti-
tute of Human Genetics, Universitatsklinikum Hamburg Eppendorf, Hamburg,
Germany, *Max-Planck Institut fiir Molekulare Genetik, Berlin, Germany.

Two thirds of the sequence conserved among mammals is not protein
coding. The precise function of such non-coding sequence elements
(CNEs) is unknown but they have been proposed to regulate time and
tissue specific gene expression over distances as great as 1Mb. Using
high-resolution array CGH we detected CNE-containing duplications
in patients with congenital malformations. We identified duplications of
1) a regulatory sequence 1Mb upstream of SHH (ZRS) in triphalangeal
thumb-polysyndactyly syndrome and in 2) Laurin-Sandrow syndrome,
3) a 5kb regulatory element 110kb downstream of BMP2 in brachydac-
tyly type A2, 4) 2Mb containing several CNEs upstream of SOX9 in
Cooks syndrome, and 5) 1.7Mb 5’ of MSX2 in a condition resembling
cleidocranial dysplasia. In all cases the duplications are arranged in
tandem. We show that the CNE contained in the duplication at the
BMP2 locus is an enhancer regulating BMP2 expression exclusively
in the limbs, thus, functioning as cis-regulatory element. We postulate
that duplications of cis-regulatory elements cause selective deregula-
tion of the target gene resulting in disturbance of dosage-dependent
signalling pathways only in those areas and/or time points that cor-
respond to the CNE’s regulatory potential. Our data provide the mo-
lecular cause for so far genetically unresolved conditions (Laurin-San-
drow, Cooks syndrome) and show genetic heterogeneity for others.
Furthermore, duplications of CNEs can be considered a novel genetic
mechanism for developmental defects. Given the importance of tem-
poral-spatial gene regulation during embryonic development it is to be
expected that a large number of developmental defects are caused by
mutations affecting such distant enhancers/repressors.

PL2.5

Mitosis updated - PICH and the anaphase threads

T. Schwarzbraun’, L. Wang?, P. Ulz', E. A. Nigg?, M. R. Speicher’;

Institute of Human Genetics, Graz, Austria, 2Max-Planck Institute of Biochem-
istry, Martinsried, Germany.

The process of mitosis has been illustrated in more or less unchanged
ways in textbooks for decades and still resembles the original observa-
tions made by Flemming back in 1882. However, PICH (Plk1-interact-
ing checkpoint helicase) was recently identified as an essential com-
ponent of the spindle assembly checkpoint and shown to localize to
kinetochores, inner centromeres, and most interestingly, it decorates
thin threads connecting separating sister-chromatids even until late
anaphase. PICH-positive threads evolve from inner centromeres as
they stretch in response to tension reaching up to 15 ym in length.
With the discovery of DNA threads connecting sister-chromatids until
late anaphase a new level of cell cycle regulation seems likely. The
properties of the PICH protein lead to the hypothesis that it associ-
ates with catenated centromeric DNA, where it may act as a tension
sensor to monitor the bipolar attachment of sister kinetochores and
thus ensuring accurate chromosome segregation. Indeed, we could
recently demonstrate that these threads are in fact mainly constituted
of stretched alphoid centromeric DNA and that topoisomerase activ-
ity is required during anaphase for the resolution of PICH-positive
threads. Additionally, knock-down as well as over-expression of the
PICH protein result in severe chromosomal mis-segregation. These
data indicate that the complete separation of sister chromatids occurs
later than previously assumed as well as that PICH and the alphoid
centromeric DNA repeats are part of an additional mechanism to safe-
guard the genomic integrity.
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PL2.6

Genome-wide association reveals master eQTL regulators of
microRNA expression variation in human fibroblasts

C. Borel, S. Deutsch, A. Letourneau, M. Gagnebin, C. Gehrig, E. Falconnet, Y.
Dupré, S. E. Antonarakis;

Department of Genetic Medicine and Development, University of Geneva Medi-
cal School, CH, Geneva, Switzerland.

MicroRNAs (miRNA) have emerged as new class of regulatory non-
coding RNAs modulating the processing of over a third of human
transcripts. Inter-individual variation of miRNA levels is likely to influ-
ence expression of their target genes, and may therefore contribute to
phenotypic differences, including susceptibility to common disorders.
Nothing is known at present regarding the genetic control of microRNA
expression levels. In this study, we have performed a whole-genome,
quantitative association study of 365 microRNA expression pheno-
types in 180 primary fibroblasts from Caucasian newborns of the Gen-
Cord project, genotyped with the lllumina HumanHap550 array. We
find extensive variation in microRNA expression levels and estimate
that 33% of microRNAs are differentially expressed. For 121 selected
expressed microRNAs, GWAS yielded highly significant cis- (9%) and
trans- (11%) associations. Furthermore, we characterized genomic
regions containing master regulators that influence the expression of
multiple miRNAs, thus providing a previously unknown mechanism
suggesting co-regulation of miRNA expression.

This is the first attempt to characterize the genetic regulation of miRNA
expression levels. Loci identified through this approach are likely to be
important determinants of human phenotypes.

C.B and S.D contributed equally to this work.

PL3.1

Weird animal genomes, sex and dumb design

J. Graves;

The University of Melbourne, Department of Zoology, Melbourne, Australia.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

PL3.2

Genetics and sociobiology of microbes

K. Foster;

Center for Systems Biology, Harvard University, Cambridge, MA, United States.
“If it could be proved that any part of the structure of any one species
had been formed for the exclusive good of another species, it would
annihilate my theory, for such could not have been produced through
natural selection.” Darwin (1859)

Since Darwin, evolutionary biologists have been troubled by coopera-
tive behavior. Why do organisms frequently evolve social behaviors
that promote others at an apparent cost to their own reproduction?

For example, honeybee workers labor their whole life without repro-
ducing, birds make alarm calls, and humans often help one another.
This fundamental question has received considerable attention over
the last 50 years with the development of the field of sociobiology.
This has resulted in a solid base of theory, centered on principles like
inclusive-fitness, and a myriad of empirical tests. It is now widely ac-
cepted that cooperative behaviors evolve because they directly help
the actor alongside any recipients, or they help individuals who share
more alleles with the actor than predicted by chance (genetic related-
ness), or both. One major group that remains relatively unexplored,
however, is the microbes, whose full spectrum of sociality only recently
came to light. My group studies how social environment and related-
ness affects microbial behavior in a number of model systems, includ-
ing biofilm-forming bacteria, slime molds and budding yeast. We find
that microbes are extremely sensitive to social context - both in real
time and over evolutionary time - and use them to better understand
the genetic and genomics of social traits; a pursuit that is difficult in the
more classical model organisms for social behavior.

PL3.3

Language as Kluge

G. Marcus;

New York University, NY, United States.

In fields ranging from reasoning to linguistics, the idea of humans as
perfect, rational, optimal creatures is making a comeback — but should
it be? Hamlet's musings that the mind was “noble in reason ...infinite
in faculty” have their counterparts in recent scholarly claims that the
mind consists of an “accumulation of superlatively well- engineered
designs” shaped by the process of natural selection (Tooby and Cos-
mides, 1995), and the 2006 suggestions of Bayesian cognitive scien-
tists Chater, Tenenbaum and Yuille that “it seems increasingly plau-
sible that human cognition may be explicable in rational probabilistic
terms and that, in core domains, human cognition approaches an opti-
mal level of performance”, as well as in Chomsky’s recent suggestions
that language is close “to what some super-engineer would construct,
given the conditions that the language faculty must satisfy”.

In this talk, | will | argue that this resurgent enthusiasm for rational-
ity (in cognition) and optimality (in language) is misplaced, and that
the assumption that evolution tends creatures towards“superlative ad-
aptation” ought to be considerably tempered by recognition of what
Stephen Jay Gould called “remnants of history”, or what | call evolu-
tionary inertia. The thrust of my argument is that the mind in general,
and language in particular, might be better seen as what engineers call
a kluge: clumsy and inelegant, yet remarkably effective.
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S01.1

Genome variation, gene regulation, and human disease

S. McCarrol;

Broad Institute , Program in Medical and Population Genetics, Cambridge, MA,
United States.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S01.2

New methods for detecting rare variants associations

A. Kong;

deCODE genetics, Reykjavik, Iceland.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S01.3

Rare and common variants in human disease

D. Goldstein;

Duke University, Center for Human Genome Variation, Durham, NC, United
States.

There are now several confirmed common variants that influence
common diseases, responses to infection, and responses to drugs.
For most common diseases however all common variants identified
explain only a few percent of the known heritability, and many of the
signals emerging from genome wide association studies have yet to be
tracked to single common variants, raising the possibility that in some
cases the signals emerge from associated sets of rare variants. Here
| argue that progress in identifying the so called ‘missing heritability’
for many human traits will be facilitated using an extreme phenotype
whole-genome sequencing paradigm. | illustrate the basic structure
and motivation for this approach using examples from our work on host
determinants of control of HIV-1

S02.1

Non-coding antisense RNAs epigenetically regulate
transcription in human cells

K. V. Morris;

Department of Molecular and Experimental Medicine, The Scripps Research
Institute, La Jolla, CA, United States.

Small RNA targeting of promoters in human cells has been shown to
modulate transcriptional gene silencing. While the mechanism involved
in transcriptional gene silencing has been shown to require Argonaute
1 (Ago-1), Histone Deactylase 1 (HDAC-1), and DNA methyltransfer-
ase 3a (DNMT3a), the endogenous RNA trigger directing these pro-
teins to targeted promoters in human cells had remained unknown. We
present evidence here suggesting that non-coding antisense RNAs
function in human cells as effector molecules driving transcriptional
gene silencing. The antisense non-coding RNAs guide epigenetic re-
modeling complexes to target promoters in an Ago-1 mediated man-
ner. When these regulatory antisense non-coding RNAs are degraded
using RNA interference there is a concomitant activation of the sense/
mRNA promoter which is under the regulatory control of the particular
antisense RNA. The data presented here suggests that in human cells,
bidirectional transcription is an endogenous gene regulatory mecha-
nism whereby antisense non-coding RNAs direct epigenetic regulatory
complexes to the corresponding sense promoters, resulting in RNA
directed epigenetic gene regulation. These observations support the
notion that epigenetic silencing of tumor suppressor genes may be the
result of an imbalance in bidirectional transcription levels. This imbal-
ance allows the unchecked antisense RNA to direct silent state epi-
genetic marks to the sense promoter, resulting in stable transcriptional
gene silencing.

S$02.2

The role of microRNAs in brain tumors

D. Beier', J. Y. Zhu?, A. Eichner? C. Beier', G. Meister?;

"Neurologische Universitatsklinik im Bezirksklinikum, Regensburg, Germany,
2Center for integrated protein Sciences Munich (CIPSM), Laboratory of RNA
Biology, Max-Planck-Institute of Biochemistry, Martinsried, Germany.
MicroRNAs (miRNAs) are fundamental regulators of gene expression
that direct processes as diverse as cell metabolism, lineage specifica-
tion or cell differentiation. Consistently, miRNAs are frequently mis-
expressed in cancer. In several cancer types including breast cancer

and glioblastoma, a minor cell population with stem cell-like properties
has been identified and these cells have been termed cancer stem
cells. Here we report the miRNA expression profile of glioblastoma
stem cells. We find that both miR-9 as well as its corresponding miR-
9* are highly abundant in cancer stem cell-containing cell populations.
Inhibition of both miRNAs leads to reduced tumor growth in vitro and
in nude mice. We further find that inhibition of miR-9/9* leads to en-
hanced neuronal differentiation and therefore miR-9/9* inhibit differen-
tiation of glioblastoma stem cells and maintain their ‘stemness’. Since
tumor stem cells are difficult to target and very often survive therapy,
our findings could be the basis for novel therapeutic strategies.

S02.3

mRNA splicing and disease

U. Fischer;

Department of Biochemistry at the Biocentre, University of Wiirzburg, Wiirz-
burg, Germany.

Mutations that affect pre-mRNA processing are the cause for many
genetic diseases. Most such mutations target cis-acting regulatory
sequences in a given transcript, thus preventing its proper matura-
tion. Only recently however, mutations in trans-acting factors involved
in pre-mRNA processing have likewise been linked to disease. One
prominent example is spinal muscular atrophy (SMA) a monogenic,
neuromuscular disorder caused by reduced levels of functional sur-
vival motor neuron (SMN) protein. This ubiquitous factor is part of a
complex that mediates the formation of spliceosomal snRNPs. The de-
tailed biochemical investigation of SMN under normal conditions and
in SMA has provided clues of how mutations in factors with general
functions elicit tissue specific phenotypes.

S03.1

Predictive Genetic Testing for Cardiovascular Diseases: Impact
on Carrier Children.

E. M. A. Smets’, T. M. Meulenkamp’, M. M. H. Stam’, A. Tibben?, E. D. Mol-
lema?®, I. M. van Langen®, A. Wiegman?, G. M. de Wert’, I. D. de Beaufort®, A. A.
M. Wilde’;

"Medical Psychology, Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands, ?Center for Human and Clinical Genetics,

Leiden University Medical Center, Leiden, The Netherlands, *Clinical Genetics,
Academic Medical Center, University of Amsterdam, Amsterdam, The Neth-
erlands, “Pediatric Lipid Clinic, Emma’s Children Hospital, Academic Medical
Center/University of Amsterdam, Amsterdam, The Netherlands, °Health Ethics
and Philosophy, Faculty of Medicine, Maastricht University, Maastricht, The
Netherlands, SHealth care ethics at the Erasmus Medical Center of Erasmus
University, Rotterdam, The Netherlands, "Cardiology, Academic Medical Cen-
ter/University of Amsterdam, Amsterdam, The Netherlands.

Familial Hypercholesterolemia, Hypertrophic Cardiomyopathy and
Long QT Syndrome are genetic cardiovascular conditions which may
lead to sudden cardiac death at a young age. Preventive measures
include lifestyle modifications, medications and/or cardiac devices.
Identification of carrier children can protect them for the potentially life
threatening consequences at a young age, but may at the same time
have negative consequences.

Our study aimed to explore a) the manner in which children perceive
their carrier status, b) the impact on their daily lives and c) the strate-
gies used to cope with these consequences and d) how their quality of
life compares to the quality of life of other children their age.

Children (aged 8-18) who tested positive for LQTS (n=11), HCM (n=6)
or FH (n=16) and their parents participated in semi-structured audio-
taped interviews. Children’s health-related quality of life was assessed
with a children and parent version self-report questionnaire.

The children were overall quite articulate about the disease they were
tested for, including its mode of inheritance. They expressed positive
future health perceptions, but feelings of controllability varied. Adher-
ence and side-effects were significant themes with regard to medica-
tion-use. Refraining from activities and maintaining a non-fat diet were
themes concerning lifestyle modifications. Some children spontane-
ously reported worries about the possibility of dying and frustration
about being different from peers. Children coped with these worries by
expressing faith in the effectiveness of medication, trying to be similar
to peers or, in contrast, emphasizing their ‘being different’. Children
generally appeared effective in the way they coped with their carrier
status and its implications. However, children who tested positive for
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LQTS seemed most vulnerable. No significant differences in quality
of life scores were found between carrier children and the reference
group of Dutch children.

Nevertheless, dealing with the daily implications of their condition re-
mains difficult in some situations, warranting continued availability of
psychosocial support.

S03.2

Uptake of genetic counselling and predictive DNA testing in
hypertrophic cardiomyopathy

I. Christiaans;

Academic Medical Centre, Department of Clinical Genetics, Amsterdam, The
Netherlands.

Introduction: Hypertrophic cardiomyopathy is a common autosomal
dominant disease, associated with heart failure and arrhythmias pre-
disposing to sudden cardiac death. After the detection of the causal
mutation in the proband predictive DNA testing of relatives is possible
(cascade screening). Prevention of sudden cardiac death in patients
with a high risk by means of an implantable cardioverter defibrillator
is effective.

Methods and results: In 97 hypertrophic cardiomyopathy families with a
sarcomere gene mutation we retrospectively determined uptake of ge-
netic counselling and predictive DNA testing in relatives within one year
after the detection of the causal mutation in the proband. Uptake of ge-
netic counselling was 39% and did not differ significantly by proband’s
or relative’s gender, nor by young age of the relative (<18 years) or a
family history positive for sudden cardiac death. In second degree rela-
tives, eligible for predictive DNA testing when the first degree relative
had died, uptake was 27.5% (p=0.047). Uptake of predictive DNA test-
ing was 39%; conditional uptake of predictive DNA testing was 99%.
Conclusions: Uptake of genetic counselling in hypertrophic cardiomy-
opathy is comparable to uptake in oncogenetics. Conditional uptake
of predictive DNA testing, however, is much higher. Because sudden
cardiac death can be prevented uptake of genetic counselling in hyper-
trophic cardiomyopathy should be as high as possible. To achieve this
research into the determinants of uptake is needed.

S03.3

Genetic testing in familial cardiomyopathies: the cardiologists
view

J. van Cleemput;

University of Leuven, Faculty of Medicine, Cardiovascular Research, Leuven,
Belgium.

Cardiomyopathies (CMs) are primary disorders of the myocardium.
The most common subtypes, hypertrophic (HCM) and dilated (DCM)
cardiomyopathy, are characterized by an abnormal thickening of the
left ventricular wall with a preserved systolic function (HCM) and an
enlarged left ventricular cavity with a reduced systolic function (DCM).
HCM’s and familial forms of DCM are monogenic heritable diseases.
Mutations in 11 different genes encoding for contractile proteins have
been identified and can be detected in 30 to 60% of the patients with
HCM. Fortunately 3 genes (MYBC-3, MYH-7 and TNNT-2) account for
more than 60% of the known mutations.

In patients with familial DCM mutations are equally dispersed over 20
genes. This heterogeneity seriously hampers the feasibility of genetic
screening. The only exception are patients with familial DCM with con-
duction system disease, in whom defects in the gene encoding for
lamin A/C are found in 30 to 50%.

The clinical relevance of genetic testing in familial CMs is currently
confined to 3 areas. 1) Lifestyle advice (sports, profession,...) in as-
ymptomatic children and adolescents, 2) guiding prophylactic implan-
tation of an implantable cardioverter defibrillator in patients with a fami-
ly history of premature sudden death and 3) pre-implantation diagnosis
in families with highly symptomatic forms of CM.

A promising area, almost unexplored today, is that of prophylactic
“heart failure” therapy in asymptomatic carriers of DCM.

So far we have no human studies exploring how to influence the natu-
ral history of HCM, but it is clear that the relevance of early genetic
diagnosis will explode once we understand how to modify disease
progression.

As genetic testing can transform a healthy person into a patient, the
role of dedicated clinical geneticists and psychologists in the treatment
of these people cannot be overestimated.

6
S03.4
Peer Support: A Critical Resource
A. Cox;
CRY, Unit 7 Epsom Downs Metro Centre, Waterfield, Tadworth, Surrey, United
Kingdom.

In the UK there has been a gap between what the National Health
Service has provided and what individuals affected by young sudden
cardiac death and inherited cardiovascular diseases require. Founded
in 1995, the charity Cardiac Risk in the Young (CRY) has developed
two unique services to address this disparity; the Bereavement Sup-
port Network and the Surgery Supporters Network. Both aim to be fast,
expert and individual.

CRY’s Bereavement Support Network is designed to facilitate “talking
out” personal grief. It is based around a network of bereavement sup-
porters who have each been affected by a young sudden cardiac death
and subsequently completed a 2 year BAC accredited skills and theory
course. Bereaved families can also attend an Annual Family Medical
Conference in London and a series of Regional Bereavement Sup-
port Days around the UK. Furthermore, to facilitate the understanding
of the potential genetic risks to other family members, CRY provides
specialist cardiac information and funds expert cardiac pathology - en-
suring uncertainty and time delays are minimised.

The CRY Surgery Supporters Network is designed for young people
(aged 35 and under) who have had, or are about to confront, poten-
tially life-saving surgery and want to talk to others who have been
through a similar experience. These experiences include the fitting of
pacemakers and implantable defibrillators, and ablation surgery. It was
developed as a support system that increases effective coping and
decreases social isolation for young implant recipients, whilst also of-
fering support to others in a similar situation. Group meetings include;
‘Question and Answer’ sessions with a specialist cardiologist; group
counselling; and opportunities to socialise.

It is important that the implementation of counselling for the specific
psychological needs of those affected by inherited cardiovascular con-
ditions are carefully considered. Counselling is only a luxury for those
that do not need it.

S04.1

Targeted treatment of tuberous sclerosis using mTOR inhibitors
J. R. Sampson;

Institute of Medical Genetics, School of Medicine, Cardiff University, Cardiff,
United Kingdom.

Inactivating mutations of TSC7 or TSC2 cause the inherited disorder
tuberous sclerosis. They lead to loss of GAP activity of the TSC1/2
complex for the small GTPase Rheb and thereby to inappropriate ac-
tivity of mTOR signalling that appears critical to the pathogenesis of
many disease manifestations. mTOR inhibitors represent clear can-
didate therapies targeted to the molecular pathology of tuberous scle-
rosis and they have been used in a number of pre-clinical an early
phase clinical trials. These have demonstrated reduction in size of
TSC-associated renal tumours (angiomyolipomas) and improvement
in lung function in patients with lung manifestations (lymphangioleio-
myomatosis, LAM). A case-series of TSC-associated brain tumours
(sub-ependymal giant cell astrocytomas) were also reported to shrink
during rapamycin therapy. An important though variable feature of the
tuberous sclerosis phenotype is learning difficulty. Recent studies in
mouse models carrying heterozygous TSC2 mutations demonstrated
improvement in learning deficits following treatment with the mTOR
inhibitor rapamycin. These promising pre-clinical and early-phase hu-
man trials have led to development of larger scale randomised control
trials of mTOR inhibitors for the treatment of the renal, lung, and brain
manifestations of TSC-associated disease.

S04.2

Genetic aetiology defines optimal treatment in monogenic
diabetes

S. Ellard;

Institute of Biomedical and Clinical Science, Peninsula Medical School, Exeter,
United Kingdom.

In the pre-genetics era there were two types of diabetes; type 1 which
required insulin and type 2, usually treated with oral hypoglycaemic
agents. Mutations in 8 genes are now known to cause isolated dia-
betes and there are at least 15 syndromes which include diabetes.
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Monogenic diabetes accounts for 1-2% of diabetes with an estimated
prevalence of up to 1/1000 in Europe. For some patients, defining the
genetic aetiology of their diabetes may lead to improved treatment.
Mild fasting hyperglycaemia resulting from heterozygous inactivating
GCK mutations does not usually require pharmacological treatment
and children misdiagnosed as having type 1 diabetes have been able
to stop insulin injections without a deterioration in glycaemic control.
Those patients with HNF1A or HNF4A mutations are sensitive to low
dose oral sulphonylureas but may later progress to insulin.
Heterozygous activating mutations in the KCNJ71 and ABCC8 genes
encoding the Kir6.2 and SUR1 subunits of the beta-cell ATP sensitive
potassium (K,.,) channel account for around 50% of patients with per-
manent neonatal diabetes (PNDM) diagnosed in the first 6 months of
life. This discovery of the underlying genetic aetiology has dramatically
improved treatment since most patients achieve improved glycaemic
control upon transfer from insulin to high dose oral sulphonylureas.
The challenge now is to educate health care professionals to recog-
nise monogenic subtypes of diabetes in order to maximise the benefits
of a pharmacogenetic approach to treating diabetes.

S04.3

MicroRNAs: Functions in metabolism and therapeutic
opportunities

M. Stoffel;

Institute of Molecular Systems Biology, Swiss Federal Institute of Technology,
ETH Zurich, Ziirich, Switzerland.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S05.1

Structural genomic variation

C. Lee;

Department of Pathology, Brigham and Women’s Hospital, EBRC 404A, Bos-
ton, MA, United States.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S05.2

Array-CGH in clinical practice: Fascination and frustration.

K. Devriendt;

Center for Human Genetics, University of Leuven, Leuven, Belgium.
Array-CGH gradually is being integrated into the routine clinical prac-
tice to detect submicroscopic chromosomal imbalances. The first ex-
perience is one of fascination. In about 15% of cases with a “chro-
mosomal” phenotype, an etiological diagnosis can now be reached.
Mosaicism can be detected more easily, and chromosomal aberrations
are characterized precisely. Improved genotype-phenotype correla-
tions not only facilitates counselling and guidance, but also has lead to
the elucidation of the genetic cause of several clinical disorder such as
CHARGE and Pitt-Hopkins syndromes. More surprisingly, the field of
reverse phenotyping has emerged, where phenotyping of individuals
sharing a similar imbalance has resulted in the delineation of novel
recognisable entities.

Now that the major technical issues of array-CGH have been solved,
its application in clinical practice faces several challenges. In an at-
tempt to decipher the large number of remaining unexplained cases,
higher resolution arrays were applied, but met with limited success.
It appears that many smaller imbalances cause a monogenic disor-
der, which had not been recognized clinically. The high number of rare
variants poses major difficulties in the interpretation of found imbal-
ances. Traditional cytogenetic criteria of pathogenicity such as size or
de novo occurrence do not longer apply. Also, the distinction between
pathogenic and polymorphic becomes blurred even further since many
CNV'’s act as susceptibility loci and in addition, the associated pheno-
types vary in an unexplained way. Also, as a result of genome wide
screening, the clinician will be confronted with unexpected results that
may have important implications for the person and his family. These
issues will have to be considered before one can apply array-CGH in
prenatal diagnosis.

S05.3

Mitotic recombination in leukaemia

B. D. Young, M. Raghavan, M. Gupta;

Cancer Research UK, Barts and Royal London School of Medicine, Medical
Oncology Unit, Cancer Genomics Group, London, United Kingdom.

The introduction of array-based analysis of single nucleotide polymor-
phisms (SNPs) allows the rapid determination of many thousands of
allelotypes in a human DNA sample. This technology is particularly
suited to the study of changes that take place during the development
of cancer. For example, regions of tumour-associated loss of hetero-
zygosity (LOH) can be detected as by comparison with germline DNA
from the same individual. Since this approach also yields copy number
information it is possible to determine the probable source of LOH.
The application of SNP genotype arrays to acute myeloid leukaemia
(AML) unexpectedly uncovered large regions of acquired homozygos-
ity which were not associated with copy number gain or loss and which
cannot be detected by conventional cytogenetics. This phenomenon,
which often continues to the telomere, has been termed acquired uni-
parental disomy (aUPD) and is the consequence of a mitotic recom-
bination event occurring during the evolution of the cancer. In a large
study we have demonstrated that there is a distinct pattern of aUPD
in approximately 17% of AML with certain regions being preferentially
affected. Furthermore we have shown that certain gene mutations are
being rendered homozygous by the mitotic recombination event, in-
cluding FLT3, WT1and CEBPA. These data strongly suggest that the
mutation precedes mitotic recombination [1].

A relatively large proportion of AML patients will relapse with resist-
ant disease. Recently we have applied SNP array analysis to serial
leukaemia samples including both presentation and relapse material
in order to determine whether mitotic recombination could have a role
in disease evolution. It was observed that up to 40% of AML at relapse
should evidence of aUPD frequently affecting chromosome 13q and
involving mutations to FLT3. This suggests that mitotic recombination
events could have an important role in the evolution of AML [2]
References

1. Gupta, M., Raghavan, M., Gale, R.E., Chelala, C., Allen, C., Mol-
loy, G., Chaplin, T., Linch, D.C., Cazier, J.B., and Young, B.D., Novel
regions of acquired uniparental disomy discovered in acute myeloid
leukemia. Genes Chromosomes Cancer, 2008. 47(9): p. 729-39.

2. Raghavan, M., Smith, L.L., Lillington, D.M., Chaplin, T., Kakkas,
I., Molloy, G., Chelala, C., Cazier, J.B., Cavenagh, J.D., Fitzgibbon,
J., Lister, TA., and Young, B.D., Segmental uniparental disomy is a
commonly acquired genetic event in relapsed acute myeloid leukemia.
Blood, 2008. 112(3): p. 814-21.

S06.1

Genetics of human autoimmune disease

D. Hafler;

Brigham and Women'’s Hospital and Harvard Medical School, Division of
Molecular Immunology, Center for Neurologic Diseases, Boston, MA, United
States.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S06.2

Genome-wide association studies of obesity and height: What
have we learned?

J. Hirschhorn'?, for the GIANT Consortium;

"Department of Genetics, Children’s Hospital/Harvard Medical School, Boston,
MA, United States, ?Broad Institute, Cambridge, MA, United States.
Genome-wide association (GWA) studies have been used to map loci
at which common genetic variants are associated with polygenic traits
and diseases. However, the modest effects of these common variants
has meant that mapping and validating associated loci requires large
numbers of samples and collaborations. We have taken a collabora-
tive approach and are using GWA studies representing over 100,000
individuals to identify common variants associated with anthropometric
traits, including height and measures of obesity. Earlier iterations of
these efforts, involving studies of up to 30,000 samples, successfully
identified 10 loci for body mass index and over 40 loci for height. These
results have implicated both expected and novel biological pathways,
and have highlighted the role of central nervous system in regulating
body weight as well as several distinct pathways in the regulation of
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height. These studies have moved us closer to our primary goal, which
is to shed light on the underlying biology of the regulation of height and
weight in human populations.

Thus far, the associated variants we have identified explain only a
small fraction of the expected contribution of genetic factors to popula-
tion variation. Clearly, many of the causal loci and even causal vari-
ants at known loci remain to be discovered. Thus, further efforts and
analyses will likely uncover additional genetic determinants, although
the relative contributions to trait variation of common and rare variants,
and discovered vs undiscovered loci, remains to be seen. These ef-
forts will include expansion of GWA studies both in sample size and
in the number and types of variants that can be assayed, studies of
individuals samples from the extremes of trait distributions, compre-
hensive and deep sequencing of known loci, more complex analyses,
and, eventually, comprehensive sequencing of the genome in large
numbers of individuals.

S06.3

Low-penetrance genes for colorectal cancer predisposition

I. Tomlinson;

University of Oxford, Oxford, United Kingdom.

Recent large-scale screens have shown that the common disease-
common variant genetic model is correct for the major cancers. Sev-
eral SNPs have now been associated with a differential risk of breast,
colorectal and prostate carcinomas, and evidence for similar predis-
position to other tumour types is accumulating. There appear to be
several different mechanisms of raising cancer risk, but some prime
candidate genes, such as those involved in DNA repair, are strikingly
absent to date. The relative risks associated with cancer susceptibility
SNPs are modest (typically up to 1.3-fold) and the variants detected
to date can account for a small proportioin of the familial clustering of
cancer. The remaining risk may be explained by other types of genetic
variant, including copy number polymorphisms and rare (or “private”)
alleles with modest effects on disease risk.

S07.1

Silencing of the FMR1 gene in human embryonic stem cells
generated from fragile X blastocysts

N. Benvenisty;

The Life Sciences Institute, The Hebrew University, Jerusalem, Israel.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S07.2

Trinucleotide instability and DNA repair

C. E. Pearson;

The Hospital for Sick Children, Department of Genetics, Toronto, ON, Canada.
No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S07.3

Myotonic dystrophy: Complex repeats in a complex disorder

C. Braida’, J. Couto’, F. Morales’?, P. Cuenca? T. Ashizawa?®, A. Wilcox*, D.

E. Wilcox?, J. Mandel, H. Radvanyi®, F. Niel’, M. Koening®, C. Lagier-Touren?®,
C. Faber’, H. J. M. Smeets?®, P. A. Hofman'’, C. E. M. de Die-Smulders', F.
Spaans®, D. G. Monckton'?;

"University of Glasgow, Faculty of Biomedical and Life Sciences, Glasgow,
United Kingdom, 2Instituto de Investigaciones en Salud, Universidad de Costa
Rica, San José, Costa Rica, *Department of Neurology, University of Texas
Medical Branch, Galveston, TX, United States, *Scottish Muscle Network, Fer-
guson-Smith Center for Clinical Genetics, Yorkhill Hospital, Glasgow, United
Kingdom, ®Institut de Génétique et de Biologie Moléculaire et Cellulaire, Stras-
bourg, France, SLaboratoire de Biochimie et Génétique Moléculaire, Hopital
Ambroise Paré, Boulogne, France, "CHU Bordeaux, Fédération des Neurosci-
ences Cliniques, Hopital Pellegrin, Bordeaux, France, ®Department of Clinical
Neurophysiology, University Hospital Maastricht, Maastricht, The Netherlands,
°Department of Genetics and Cell Biology, Maastricht University, Maastricht,
The Netherlands, "*Department of Radiology, University Hospital Maastricht,
Maastricht, The Netherlands, ""Department of Clinical Genetics, University
Hospital Maastricht, Maastricht, The Netherlands, ?Faculty of Biomedical and
Life Sciences, University of Glasgow, Glasgow, United Kingdom.

Myotonic dystrophy is an extremely variable disorder. Ages of onset
vary from birth to old age and the symptoms range from mild to se-

verely debilitating and life threatening. Although primarily neuromuscu-
lar, the precise array of symptoms observed in any one patient varies
dramatically. Myotonic dystrophy type 1 is caused by the expansion
of an unstable CTG repeat with patients typically inheriting from 50 to
several thousand copies of the repeat. In general, longer alleles are
associated with more severe symptoms and an earlier age of onset.
However, explanations for the additional symptomatic variability not
accounted for by repeat length have remained enigmatic. In order to
try and understand symptomatic variation in myotonic dystrophy we
have been analysing an unusual family in which the typical myotonic
dystrophy symptoms are accompanied by an intermediate Charcot-
Marie-Tooth peripheral neuropathy, acute encephalopathic attacks
and deafness. We have determined that in addition to the typical CTG
repeat expansion, this family has a complex repeat expansion at the
3’ end of the array comprised of CGG, CCG and CTG repeats These
variant repeats presumably mediate the additional symptoms by an
RNA gain of function analogous to that observed in fragile-X associ-
ated tremor ataxia syndrome. We have also determined that similar
such variant repeats are observed in other myotonic dystrophy families
and appear to be associated with decreased genetic instability and
less severe symptoms. Notably, variant repeats are clustered at the 3’
end of the array and have not been detected at the 5’ end of the array.
More bizarrely, variant repeats in some families appear to have arisen
de novo. The occurrence of such de novo base substitutions reveals
a mutation frequency several orders of magnitude greater than previ-
ously observed at any human loci and further extends our knowledge
of the unusual sequence properties of expanded repeats.

S08.1

RET as a diagnostic and therapeutic target in MEN2

R. M. W. Hofstra;

Universital Medical Centre Groningen (UMCG), Department of Genetics, Gron-
ingen, The Netherlands.

The RET gene encodes a receptor tyrosine kinase that is expressed
in neural crest-derived cell lineages. The RET receptor plays a crucial
role in regulating cell proliferation, migration, differentiation, and sur-
vival through embryogenesis.

Activating mutations in RET lead to the development of several inher-
ited and noninherited diseases. Germline point mutations are found
in the cancer syndromes multiple endocrine neoplasia (MEN) type 2,
including MEN 2A and 2B, and familial medullary thyroid carcinoma.
These syndromes are autosomal dominantly inherited. The identifica-
tion of mutations associated with these syndromes has led to genetic
testing to identify patients at risk for MEN 2 and familial medullary thy-
roid carcinoma and subsequent implementation of prophylactic thy-
roidectomy in mutation carriers.

The RET mutations induce oncogenic activation of the RET tyrosine
kinase domain via different mechanisms, making RET an excellent
candidate for the design of molecular targeted therapy. Recently, vari-
ous kinds of therapeutic approaches, such as tyrosine kinase inhibition
have been developed and tested.

S08.2

Li Fraumeni syndrome: The role of DNA copy number variation
in cancer susceptibility

D. Malkin;

Genetics & Genomic Biology Program, Research Institute; Division of Hematol-
ogy/Oncology , The Hospital for Sick Children, University of Toronto, Toronto,
ON, Canada.

DNA copy number variations (CNVs) are a significant form of inter-
individual genetic variation. The size and plasticity of CNV regions
makes them particularly intriguing to the study of cancer. Li-Fraumeni
syndrome (LFS) is an autosomal dominant disorder, frequently asso-
ciated with germline mutations of the TP53 tumor suppressor gene.
LFS is clinically and genetically heterogeneous and TP53 mutational
status alone does not explain the cancer phenotype in these families.
The genetic events that determine specific cancers in each family are
unknown. Further, many LFS families do not have detectable TP53
missense mutations. We conducted a genome-wide profile of CNVs in
DNA of peripheral blood lymphocytes of LFS families (Shlien A, et al
2008). Using the Affymetrix 500K array, we previously examined ge-
nomic DNA from a large healthy population (n=770) and an LFS cohort
(n=53) and showed that the number of CNVs per genome is largely
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invariable in the healthy populations, but increased in these cancer-
prone individuals (p=0.01). Expanding on the initial analysis and using
multiple algorithms and a replication cohort of LFS DNA (n=22) hybrid-
ized on Affymetrix 6.0GW high resolution arrays we now demonstrate
that: 1) CNV deletions are more frequent than duplications in mutation
carriers (p=3.28 x 10°); 2) the overall number of CNVs exceeds 300
in carriers (154 in controls); and 3) the difference in CNVs persists in
these individuals’ tumors. We have also recently uncovered rare CNV
deletions at 17p13.1 in LFS patients (n=4) and in patients with multiple
congenital abnormalities but no cancer phenotype (n=4). This led us
to posit that structural features of specific CNVs in the region may
play a role in distinguishing a cancer from a non-cancer phenotype.
The CNVs at 17p13.1 all include TP53 but range in size from 4.236
to 2Mbp. The large deletions, causing happloinsufficiency of nearly 40
genes, are associated with a broad phenotype that includes multiple
congenital abnormalities, while smaller focal TP53 deletions (from ex-
ons 2 to 11) are associated with cancer susceptibility. Using gPCR and
long-range PCR, we continue to fine map these deletions with the goal
of finding the sequence features and mechanisms which cause these
large genomic events (e.g. LCR-mediated NAHR). Our results suggest
an important role of DNA structural variation in cancer susceptibility,
and these models will be discussed during this presentation.

S08.3

Familial gastric cancer

C. Caldas;

Cancer Research UK, Cambridge Research Institute, Dep.of Oncology, Func-
tional Breast Cancer Genomics Lab, Cambridge, United Kingdom.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S09.1

Molecular karyotyping: From postnatal to preimplantation
genetic diagnosis?

J. Vermeesch;

Department of Human Genetics, Afdeling CME-UZ, Leuven, Belgium.
Molecular karyotyping or genome wide array CGH has been imple-
mented in postnatal diagnosis of patients with idiopathic mental re-
tardation and congenital anomalies and is challenging conventional
karyotyping as the prime diagnostic tool. Despite its successes, inter-
pretation of the results coming from arrays with ever increasing resolu-
tion is becoming the main challenge. | will demonstrate how “Mende-
lian copy number variants” - apparently benign CNVs that can cause a
disease phenotype dependent on copy number state, sex and genetic
or environmental background - require large scale collaborative efforts
to collect sufficient data and the development of expert systems to
provide accurate diagnosis. The technology has, more recently, been
applied in a prenatal diagnostic setting. | will illustrate how the technol-
ogy helps prenatal diagnosis, but also demonstrate the potential risks
of using this technology. Finally, we developed a novel tool to genome
wide screen CNV and SNP-genotype single cells. When applied to
cleavage stage embryos from young fertile couples we discovered,
unexpectedly, an extremely high incidence of chromosomal instability,
a hallmark of tumorigenesis. Not only mosaicisms for whole chromo-
some aneuploidies and uniparental disomies but also frequent seg-
mental deletions, duplications and amplifications that were reciprocal
in sister blastomeres were detected in most cleavage stage embryos
implying the occurrence of breakage-fusion-bridge cycles. As a con-
sequence, PGD-AS will not improve the selection of genetically nor-
mal embryos. This not only explains the low human fecundity but also
identifies postzygotic chromosomal instability as a leading cause of
constitutional chromosomal disorders.

S09.2

Prenatal diagnosis and fetal treatment using fetal RNA in
maternal body fluids

D. Bianchi;

Tufts Medical Center, Genetics, Boston, MA, United States.

Cell-free fetal (cff) DNA in maternal plasma provides a noninvasive
source of fetal genetic material. Cff DNA is elevated in preeclampsia,
placental abnormalities, and fetal aneuploidy. Qualitative analysis of
cff DNA in maternal plasma is already in clinical use worldwide for
noninvasive prenatal diagnosis of Rhesus D and fetal gender. Excit-

ing work has recently been published that suggests that cff DNA and
RNA in maternal plasma can facilitate noninvasive prenatal diagnosis
of trisomies 18 and 21, using ratios of single nucleotide polymorphisms
(SNPs) or using a shotgun sequencing approach. In our laboratory
we are performing comparison gene expression microarray analyses
between the pregnant woman and her newborn to detect fetal gene
sequences that are indicative of normal and abnormal fetal develop-
ment in the second and third trimesters (Maron et al. J Clin Invest
2007; 117:3007-3019). Amniotic fluid supernatant is also a rich source
of cell-free fetal DNA and RNA; it can provide novel information about
gene expression and functional development in the living human fetus.
We have generated preliminary data on fetal gene expression from
cell free mRNA in amniotic fluid. This has led to the identification of
novel differentially-regulated genes, and disrupted biologic pathways
in various fetal pathologies such as twin to twin transfusion syndrome,
fetal hydrops, and trisomy 21. Functional genomic analysis of second
trimester fetuses with trisomy 21 suggests that oxidative stress, ion
transport, and G-protein signaling are important. Most recently, we
have used the Connectivity Map to generate testable hypotheses re-
garding fetal treatment with small molecule drugs. The Connectivity
Map “connects” disease states, biological systems disruption (as mea-
sured by pathway analysis), and pharmaceutical compounds to treat
the disease. This allows a true translation from bench to bedside, and
suggests a possible continuum between prenatal diagnosis and fetal
therapy. Supported by National Institutes of Health R01 HD42053-06.

S09.3

The challenge of prenatal and preimplantation genetic diagnosis
of mitochondrial disorders

C. de Die-Smulders, H. Smeets;

University Hospital Maastricht, Department of Clinical Genetics, Maastricht, The
Netherlands.

Mitochondrial diseases are caused by defects in the oxidative phos-
phorylation. They can be caused by mutations in nuclear or mito-
chondrial DNA (mtDNA) encoded genes. Mutation analysis of nuclear
genes in prenatal (PND) or preimplantation genetic diagnosis (PGD) is
routine. Pitfalls do occur in biochemical analysis in PND. Mutations in
the mtDNA lead to a wide spectrum of diseases with very variable clini-
cal expression. They are transmitted exclusively maternally and are
usually heteroplasmic. Severity of symptoms is partially determined by
mutation load. PND or PGD for mtDNA mutations is complex and ex-
perience is limited. Prerequisites for reliable PND of mtDNA mutations
have been formulated by Poulton and Turnbull (2000) and include: 1.
a close correlation between mutation load and disease manifestation
2. no significant time-dependent changes in mutation load 3. a uniform
distribution of mutation load in different tissues. These criteria also ap-
ply for PGD.

For genetic counseling one may subdivide the mitochondrial muta-
tions in 5 categories: 1 de novo mutations. Recurrence risk is low and
PND or PGD can be offered for reassurance. 2. Inherited stable muta-
tions, such as the m.8993T>G/C mutations (leading to NARP/Leigh
syndrome). Outcome is favourable for this mutation when the mutation
load is < 60%, while mutation load >90% is associated with a bad
prognosis. Prediction of severity in the grey zone (60-90%) is difficult,
but a tendency for percentages at the extremes has been observed
in oocytes, which would favour conclusive results. PND was offered
more than 10 times. PGD for the m.8993T>G mutation has been re-
ported once. 3. Inherited unstable mutations. The classical example
is the m.3243A>G (MELAS) mutation. There is a certain correlation
between mutation load and clinical severity but individual exceptions
exist. It is impossible to define a completely safe lower threshold. A
limited number of PNDs have been carried out. Mutant load was found
to be fairly stable in CVS and amniotic cells. Oocytes and foetuses of
carrier women can be without mutant load, the number dependent on
the mutation load of the carrier. PGD for the 3243A>G mutation was
carried out by our group (unpublished results). Mutation load showed
a broad range between embryos, but was equal in the blastocysts of
one embryo. Some embryos had a fairly low mutation load. 4. Rare
mutations with unknown outcome. Insufficient information is available
for reliable predictions. 5. Homoplastic mutations. PND or PGD is use-
less as 100% of the mtDNA is mutated.

In conclusion, assessment of mtDNA mutation load in chorionic villi,
amniotic cells or blastocysts is quite accurate nowadays and prelimi-
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nary data show that the mutation percentage is stable at different time
points in pregnancy or in different cells of one embryo. However, PND
for mitochondrial mutations is complicated by interpretation of test re-
sults, particularly in case of intermediate results. PGD is probably a
more acceptable option to exclude or reduce the risk of a severely
affected child, but experience is still very limited.

$10.1

Alzheimer disease

P. St.George Hyslop;

University of Toronto, Faculty of Medicine, Centre for Research in Neurodegen-
erative Diseases, Toronto, ON, Canada.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

$10.2

Pathways to Parkinsonism

M. R. Cookson;

Laboratory of Neurogenetics, NIA, National Institutes of Health, Bethesda, MD,
United States.

Parkinson disease (PD) was regarded as the archetypal non-genetic
disease for many years but discoveries over the past decade have
shown that this is not true. There are two genes that cause autosomal
dominant PD, LRRK2 (leucine-rich repeat kinase 2) and SNCA. The
latter gene is interesting because the protein product, a-synuclein, is
deposited in Lewy bodies, the characteristic pathological inclusion of
PD and a related disease, dementia with Lewy bodies. LRRK2 cases
also usually have Lewy bodies, suggesting that these two genes might
be related to one another. The mechanistic basis of this relationship
is currently unclear, but both LRRK2 and a-synuclein are reported to
have roles in neuronal function. LRRK2 has attracted a great deal of
interest as a possible drug target as it has been shown that the kinase
activity is required for pathogenic gain of function effects, at least in cell
culture models. LRRK2 is also a relatively common cause of inherited
disease in several populations, although the decreased penetrance of
many mutations has probably contributed to an underestimation of the
genetic contribution to PD in prior studies.

Three genes have been reported to cause autosomal recessive par-
kinsonism, a milder phenotype with earlier onset than typical PD where
Lewy bodies are not always present. Recent data suggests that the
oxidative stress sensor DJ-1, the mitochondrial kinase PINK1 and the
E3 protein ubiquitin ligase parkin all play roles in cellular responses
to oxidative stress and possibly by influencing mitochondrial function.
This indicates that recessive parkinsonism genes are probably found
in a common pathway, although whether this is related to the domi-
nant PD pathway is uncertain. There are a number of additional genes
(PANK2, PLA2G6, ATP13A2, FBX07, TAF1, and PRKRA) that cause
parkinsonism/dystonia with or without Lewy bodies, whose relation-
ship to ‘PD’ is also unclear.

As well as mendelian genes, several robust associations between PD
and common genetic variants have been reported. These are currently
being supplemented by data from genome-wide association studies.
Although the effect size of most common polymorphisms are quite
modest, with odds ratios in the range of 1.2-1.4, they suggest that
even sporadic PD has a partial genetic basis. In this talk, the identity
of the most robust associations will be discussed as they indicate that
the genetic determinants for PD are more likely related to dominant PD
genes, with some interesting additions that are more often thought of
as being associated with other neurodegenerative disorders. Overall,
this data is painting a complex picture of genetic contributions to an ap-
parently simple non-genetic disease that leads to a rethinking of views
about etiology and pathology in PD.

$10.3

Amyotrophic Lateral Sclerosis

L. H. van den Berg;

University Medical Center, Utrecht, The Netherlands.

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder
characterized by progressive wasting and weakness of limb, bulbar,
and respiratory muscles. The disease is caused by loss of motor neu-
rons in the spinal cord, brainstem, and motor cortex and can occur at
any time in adulthood, with a median age of onset in the mid fifties. The
incidence (around 1-2 per 100,000 person-years) and prevalence (4-

13 per 100,000) of ALS are remarkably similar across European and
North American populations. About half of patients die within 3 years of
symptom onset, usually because of respiratory failure. The only thera-
peutic strategy to slow the disease is currently riluzole, which delays
progression by 3-6 months.

In epidemiological studies 1-13% of ALS patients are claimed to have
a familial disposition for the syndrome (FALS), most commonly with a
Mendelian dominant mode of inheritance. Linkage analysis in 18 fa-
milial ALS pedigrees associated the gene encoding Cu/Zn superoxide
dismutase (SODT) on chromosome 21 to the syndrome. Mutational
analysis revealed point-mutations in the SOD1 gene to co-segregate
with the disease in these pedigrees. Subsequent studies have identi-
fied over 140 different SOD1 mutations in ALS patients. Mutations in
SOD1 can be identified in approximately 12 - 23 % of the patients
diagnosed with FALS and in 1 - 4 % of patients diagnosed with SALS
patients. Other genes linked to 1-3% of familial ALS are ANG, ALS2,
VAPB, TARDBP and FUS.

In the remaining 90 % of ALS patients where there is no family his-
tory and the disease is considered to be sporadic (denoted as SALS).
Although the genetic contribution to sporadic ALS appears to be con-
siderable with an estimated heritability ranging 0.35-0.85, the genetics
of this disease remain largely unknown. Candidate gene studies have
identified potential risk factors, but replication of these associations
has proven to be difficult. Several genome-wide association (GWA)
studies have now been performed in sporadic ALS and have high-
lighted three novel candidate genes (/ITPR2, FGGY and DPP6).>° Two
independent studies found nominal p-values < 0.05 for DPP6,51° but
recent genome-wide efforts could not confirm this association.”® The
GWA studies in ALS have been relatively small and as a result of lim-
ited power may have generated potentially spurious results. In order
to identify truly associated genetic risk factors for ALS, we recently
performed a two-stage GWA study encompassing 19,838 subjects.
An initial genome-wide screen with 2,323 cases and 9,013 controls
was followed by a replication experiment of all SNPs with a p-value <
1.0x10* in an independent cohort of 2,532 cases and 5,940 controls.
Genotyping experiments were performed using lllumina BeadChips
and KASPAr genotyping technology. Two new candidate loci were
identified and will be presented.

S11.1

Novel insights and challenges from the inborn errors of vitamin
B12 metabolism

D. S. Rosenblatt;

McGill University, Department of Human Genetics, Montreal, QC, Canada.
Over the last few years the discovery of the MMACHC, MMADHC,
and LMBRD1 genes responsible for the cbIC, cbID, and cblF inborn
errors of vitamin B,, metabolism has shed more light on the early steps
of intracellular handling of this vitamin. The LMBRD1 gene product is
responsible for the transport of cobalamin out of the lysososome. The
MMACHC gene product binds cobalamin, and has been suggested
to play a role in reduction of cob(lll)alamin to cob(ll)alamin, removal
of the upper axial ligand and production of the base-off conformation.
Epigenetic modification of the MMACHC promoter is associated with a
malignant phenotype in a human melanoma cell line. Mmachc knock-
out mice do not survive to term and embryos show neurological ab-
normalities consistent with the proposed requirement for vitamin B, ,to
prevent neural tube defects. The MMADHC gene product appears to
play a role in directing cobalamin to the mitochondria or the cytoplasm.
Mutations affecting different domains of the MMADHC gene product
may result in decreased synthesis of AdoCbl alone, of MeCbl alone, or
of both cobalamin coenzyme derivatives.

The recent expansion of newborn screening has resulted in a number
of surprising findings. These include mothers newly diagnosed with an
inborn error of cobalamin metabolism on the basis of a positive screen-
ing test in their newborn, infants with cobalamin deficiency on the basis
of subclinical cobalamin deficiency in their breast-feeding mothers, in-
fants with a positive newborn screening test who carry mutations previ-
ously shown to cause adult onset disease, and a newborn with the first
mutation in the gene for the transcobalamin receptor.
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S$11.2

Clinical, biochemical and genetic aspects of the methylmalonic
acidaemias

M. R. Baumgartner;

Division of Metabolism, University Children’s Hospital, Ziirich, Switzerland.
Methylmalonic acidurias (MMAurias) are a heterogeneous group of
inborn errors of metabolism biochemically characterized by the ac-
cumulation of methylmalonic acid (MMA) in body fluids and tissues.
They result from deficiency of methylmalonyl-CoA mutase apoenzyme
(MCM) or by a defect in the synthesis of its cofactor adenosylcobala-
min (AdoCbl). MCM catalizes the conversion of L-methylmalonyl-CoA
to succinyl-CoA thus linking the final catabolic pathways of L-isoleu-
cine, L-valine, L-methionine, L-threonine, odd-chain fatty acids, and
cholesterol side chains to the tricarboxylic acid cycle.

Several mutant genetic classes that cause isolated MMAuria are
known, based on biochemical, enzymatic and genetic complementa-
tion analysis. The deficiencies of the apomutase locus are further sub-
divided into defects without (mut®) and with residual activity (mut’). The
cblA, cbIB and the variant 2 form of cbID complementation groups are
linked to processes unique to AdoCbl synthesis. The cblC, cbID and
cblF complementation groups are associated with defective methyl-
cobalamin synthesis as well resulting in combined MMAuria and ho-
mocystinuria. Mutations in the genes associated with most of these
defects have been described. Finally, a few patients have been de-
scribed with mild MMAuria associated with mutations of the methyl-
malonyl-CoA epimerase gene or with neurological symptoms due to
SUCL mutations.

The clinical presentation of affected patients is variable. The majority of
patients present during the newborn period or infancy with life-threat-
ening metabolic crises resulting in multi-organ failure or even death.
These crises are often precipitated by catabolic stress, e.g. induced
by febrile iliness. Severe keto- and lactic acidosis, hypo- or hypergly-
cemia, neutropenia, hyperglycinemia, and hyperammonemia are the
most common laboratory findings. In a subgroup of patients chronic
progressive disease, psychomotor retardation, and failure to thrive
are the leading symptoms. Although the overall survival has improved
during the last two decades, long-term outcome still remains disap-
pointing. Neurological outcome is often impaired by extrapyramidal
movement disorder and developmental delay. Furthermore, chronic
renal failure is frequently found. Patients with mut®and cbIB have an
earlier onset of symptoms, a higher frequency of complications and
deaths, and a more pronounced urinary excretion of methylmalonic
acid than those with mut-and cblA_defects. Reliable classification of
these patients is essential for ongoing and future prospective studies
on treatment and outcome.

S11.3

Homocysteine/folate and neural tube defects

H. J. Blom;

VU University Medical Center, Department of Clinical Chemistry, Metabolic
Unit, Amsterdam, The Netherlands.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S12.1

Using naturally-occurring mutations to identify stem cell niches,
trace cell lineage and the origins of cancer in humans

N. Wright;

Histopathology Lab, London Research Institute, Cancer Research UK, London,
United Kingdom.

There have been considerable advances in our understanding of the
organisation of stem cells in epithelial tissues. The identification of reli-
able stem cell markers has allowed lineage tracing in some tissues,
such as the intestine. But these observations are currently confined
to experimental animals, and the genetic manipulation required is not
available in humans. We have used a series of naturally-occurring ge-
netic alterations in humans to infer what we think are interesting obser-
vations about human stem cells and the origins of human cancer.

It is widely accepted that tumors are monoclonal in origin, arising from
a mutation or series of mutations in a single cell and its descend-
ants. The clonal origin of colonic adenomas and uninvolved intestinal
mucosa from an XO/XY mosaic individual with familial adenomatous
polyposis (FAP) was examined directly by in situ hybridization with Y

chromosome probes. In this patient, the crypts of the small and large
intestine were clonal, showing that each was derived at some stage
from a single cells. However, at least 76 percent of the microadenomas
were polyclonal in origin (Science 272:1187-90). Previously studies
using X-linked genes such as glucose-6-phosphate dehydrogenase
have been handicapped by the need to destroy the tissues to study the
haplotypes of glucose-6-phosphate dehydrogenase, but we were able
to directly visualize X-inactivation patches in human females hetero-
zygous for the G6PD Mediterranean mutation (563 C-T). The results
showed again that crypts were clonal but crypts formed large families
(Proc Natl Acad Sci USA 100 3311-3314)

We now describe a technique for detecting the expansion of a single
cell's progeny that contain clonal mitochondrial DNA (mtDNA) muta-
tions affecting the expression of mtDNA-encoded cytochrome c oxi-
dase (COX). Since such mutations take up to 40 years to become
phenotypically apparent, we believe these clonal patches take origin
in stem cells. Dual-color enzyme histochemistry was used to identify
COX-deficient cells and mutations confirmed by microdissection of
single cells with polymerase chain reaction sequencing of the entire
mtDNA genome. These techniques have been applied to human in-
testine, liver, pancreas and skin. Our results suggest that the stem cell
niche is located at the base of colonic crypts and above the Paneth cell
region in the small intestine, in accord with dynamic cell kinetic studies
in animals. In the pancreas, exocrine tissue progenitors appeared to
be located in or close to interlobular ducts, and in the liver, we propose
that stem cells are located in the periportal region. In the skin, the ori-
gin of a basal cell carcinoma appeared to be from the outer root sheath
of the hair follicle. We propose that this is a general method for detect-
ing clonal cell populations from which the location of the niche can be
inferred, also affording the generation of cell fate maps, all in human
tissues. The technique also allows analysis of the origin of human tu-
mors from specific tissue sites (Proc Natl Acad Sci USA; 103:714-9;
Stem Cells (in press).

S$12.2

Mapping mRNA expression QTLs in hematopoietic stem cells
and their progeny

G. de Haan;

Department of Cell Biology, Section Stem Cell Biology, University Medical Cen-
ter Groningen, University of Groningen, Groningen, The Netherlands.

A fundamental problem in biology is how a single genome can lead to
widely different cellular phenotypes. An illustrative and clinically rel-
evant example is the generation of all mature blood cells types from
a small population of hematopoietic stem cells. Identification of gene
networks specifying stemness or lineage commitment is of major rel-
evance for the emerging fields of tissue engineering and regenerative
medicine. We developed a genetical genomics approach as a tool to
dissect networks of interacting genes that specify cellular function in
four developmentally distinct hematopoietic cell stages. We evaluated
genome-wide RNA transcript expression in highly purified Lin"Sca-1+*c-
kit" multilineage cells, committed Lin"Sca-1-c-kit* progenitor cells, ery-
throid Ter119* and myeloid Gr1* precursor cells isolated from a large
pedigree of genetically related and fully genotyped BXD recombinant
mouse strains. Variation in transcript abundance across all strains and
in all cell types was assessed by lllumina Sentrix Mouse-6 chip tech-
nology, interrogating ~47,000 probesets mapping across of the ge-
nome. For each variably expressed transcript genetic linkage analysis
identified a quantitative trait locus that affects variation in expression
levels of the corresponding gene (eQTL). These eQTLs map in the
vicinity of their target gene (cis-regulation), or map elsewhere in the
genome (trans-regulation).

Complex transcript profiles for each cell type could be dissected into
more simple individual gene networks, each consisting of transcripts
whose variation in expression levels are regulated in trans by a single
genomic locus. We identified 1316 regulatory loci with cell-stage-spe-
cific activity, including 140 loci that controlled gene expression pre-
dominantly in the most primitive hematopoietic cells. We performed hi-
erarchical clustering of all genes that were consistently downregulated
or upregulated during erythroid or myeloid development and detected
multiple modules of co-varying transcripts for each set of consistently
downregulated or upregulated transcripts. To reveal whether such
modules of transcripts were under common genetic control, we per-
formed eQTL clustering of 52 transcripts that were consistently down-
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regulated during both erythroid and myeloid differentiation. A genetic
analysis in revealed co-localization of eQTLs for multiple transcripts,
which confirms shared regulatory relationships. Interestingly, a sub-
stantial number of the 52 transcripts were regulated by loci on chromo-
somes 1, 5, 9, 12, and 18, consistent with earlier QTL studies which
documented that these chromosomes contain loci that control the pool
size or the turnover of primitive hematopoietic cells. In addition to gene
expression data, we have recently embarked on studies aimed to de-
termine whether micro-RNA abundance and DNA methylation patterns
are regulated in a strain-dependent way during myeloid and erythroid
development.

Our data illustrate how hematopoietic cell differentiation may be the re-
sult of cell-type dependent rewiring of transcriptional connections. This
rewiring is observed as switches in correlation patterns, and indicates
reversal of regulatory polarity due to cell-type-specific transcriptional
co-factors. Our dataset leads to an unprecedented number of concrete
predictions about the dynamic rewiring of the developmental regula-
tory network, which can be followed-up by hypothesis-driven experi-
mentation.

$12.3

Stem cells as common ancestors in a colorectal cancer
ancestral tree

D. K. Shibata;

USC / Norris Comprehensive Cancer Center, Keck School of Medicine, Los
Angeles, CA, United States.

Stem cells can be defined in many ways. One retrospective way to de-
fine and characterize stem cells is by ancestry. A somatic cell ancestral
tree has three types of cells. A start (zygote or first transformed cell),
present day cells, and no longer present cells. No longer present cells
can be divided into ancestors (with present day progeny) and dead-
ends (no present day progeny). Functionally, ancestors are stem cells
and dead-ends are non-stem cells. Therefore, a somatic cell ancestral
tree is essentially a stem cell tree. In theory, molecular phylogeny can
reconstruct ancestral trees by comparing variations between present
day genomes. Genomes are almost perfect copies of prior copies, and
the numbers of random replication error can be used to infer the time
back to a common ancestor. Preliminary studies suggest that methyla-
tion patterns in certain CpG rich regions effectively function as epigen-
etic somatic cell molecular clocks. Methylation patterns sampled from
normal colon crypts are consistent with a niche with multiple mitotic
stem cells per crypt. Methylation patterns sampled from colorectal can-
cer glands are diverse and inconsistent with very rare cancer stem
cells (CSCs). Simulations suggest that each cancer gland, similar to a
normal crypt, is also maintained by a stem cell hierarchy and contain
multiple CSCs. Potentially it may become practical to read the histories
of human cells from their replication errors, which primarily accumulate
in stem cells.

S12.4

Using microenvironmental microarrays to decipher the role of
the niche signaling in breast progenitor cell fate

M.A. LaBarge’, R. Villadsen? O. Petersen?, M. J. Bissell’;

'Life Sciences Division, Lawrence Berkeley National Laboratory, University of
California, Berkeley, CA, United States, 2Department of Cellular and Molecular
Medicine, Faculty of Health Sciences, and Zoophysiological Laboratory, Depart-
ment of Molecular Biology, University of Copenhagen, Copenhagen, Denmark.
Previously we had shown that within the luminal population of the hu-
man breast, a subpopulation of cells resembling stem cells could be
identified (1). These cells contained both luminal and myoepithelial
characteristics. Since cellular pathways that contribute to adult human
mammary gland architecture and lineages had not been described pre-
viously, we identified a candidate stem cell niche in ducts and zones
containing progenitor cells in lobules (2). Putative stem cells residing
in ducts were essentially quiescent, whereas the progenitor cells in the
lobules were more likely to be actively dividing. Cells from ducts and
lobules collected under the microscope were functionally characterized
by colony formation on tissue culture plastic, mammosphere formation
in suspension culture, and morphogenesis in laminin-rich extracellular
matrix gels (LrECM). Staining for the lineage markers keratins K14
and K19 further revealed multipotent cells in the stem cell zone and
three lineage-restricted cell types outside this zone. Multiparameter
cell sorting and functional characterization with reference to anatomi-

cal sites in situ confirmed this pattern. The proposal that the four cell
types are indeed constituents of an as of yet undescribed stem cell
hierarchy was assessed in long-term cultures in which senescence
was bypassed. These findings identified an adult human breast ductal
stem cell activity and its earliest descendants.

Multi-potent progenitor cells are some of the most primitive members
of the developmental hierarchies that maintain homeostasis. That
progenitors and their more mature progeny share identical genomes
suggests that fate decisions are directed by interactions with extrinsic
soluble factors, ECM, and other cells, as well as physical properties of
the ECM. To understand regulation of fate decisions, therefore, would
require a means of understanding carefully choreographed combina-
torial interactions. We used microenvironment protein microarrays to
functionally identify combinations of cell-extrinsic mammary gland pro-
teins and ECM molecules that imposed specific cell fates on bipotent
human mammary progenitor cells. Micropatterned cell culture surfaces
were fabricated to distinguish between the instructive effects of cell-
cell versus cell-ECM interactions, as well as constellations of signaling
molecules; and these were used in conjunction with physiologically
relevant 3 dimensional human breast cultures. Both immortalized and
primary human breast progenitors were analyzed (3). We report on the
functional ability of those proteins of the mammary gland that maintain
quiescence, maintain the progenitor state, and guide progenitor differ-
entiation towards myoepithelial and luminal lineages. (4,5,6,7)
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S$13.1

Reverse Phenotyping: Towards an integrated (epi)genomic
approach to complex phenotypes and common disease

S. Beck;

UCL Cancer Institute, University College London, London, United Kingdom.
What determines a phenotype remains one of the most fundamental
questions in biology and medicine. In addition to genetic factors, non-
genetic factors such as epigenetic and environmental factors have
been shown to play important roles. Of the epigenetic factors, meth-
ylation at CpG dinucleotides is the only known biologically relevant
epigenetic modification at the DNA level in humans and vertebrates in
general. Knowledge of the methylation status of each of the ~28 mil-
lion CpG sites (methylome) in the haploid human genome is therefore
of great importance for cellular identity, differentiation, development
and, if perturbed, for disease aetiology. To understand the rules gov-
erning DNA methylation and the consequences if DNA methylation is
perturbed requires genome-wide analysis of its temporal and spatial
plasticity. Almost 60 years after the discovery of 5-methyl cytosine and
about 25 years since the discovery that altered DNA methylation plays
a role in disease (particularly in cancer), technologies for methylome
analysis have finally become available.

| will present data from our efforts using sequencing- and array-based
platforms for high-throughput DNA methylation analysis, discuss some
of the lessons learnt and give an outlook on how the data may be used
in an integrated approach - termed ‘reverse phenotyping’ - to analyse
and better understand the (epi)genomics of phenotypic plasticity in
health and disease.

For more details, please visit
http://www.ucl.ac.uk/cancer/research-groups/medical-genomics
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$13.2

A novel genetic mechanism for Lynch syndrome resulting in
heritable somatic methylation of MUSH2

M. Ligtenberg'?, R. Kuiper?, T. L. Chan®*, M. Goossens’, K. Hebeda’, M.
Voorendt?, T. Lee®, D. Bodmer?, E. Hoenselaar?, S. Hendriks-Cornelissen’, W.
Tsui®, C. Kong® H. Brunner? A. Geurts van Kessel?, S. Yuen®*, J. van Krieken’,
S. Y. Leung®“, N. Hoogerbrugge?;

'Department of Pathology, Radboud University Nijmegen Medical Centre,
Nijmegen, The Netherlands, ?Department of Human Genetics, Radboud Uni-
versity Nijmegen Medical Centre, Nijmegen, The Netherlands, *Department of
Pathology, The University of Hong Kong, Hong Kong, Hong Kong, “Department
of Pathology, St. Paul’s Hospital, Hong Kong, Hong Kong, °Department of Sur-
gery, Yan Chai Hospital, Hong Kong, Hong Kong.

Lynch syndrome (HNPCC) patients are susceptible to colorectal, en-
dometrial and a range of other cancers due to heterozygous inacti-
vating mutations in one of the mismatch repair genes, MLH1, PMS2,
MSH2 or MSH6. In multiple patients with an MSH2-deficient tumor, in
whome no germline mutation in MSH2 could be detected, a hetero-
zygous germline deletion of 4.9 kb encompassing the last exons of
EPCAM (formerly known as TACSTD1) was found. EPCAM is located
directly upstream of MSH2 and encodes the epithelial cell adhesion
molecule Ep-CAM. Due to the deletion of the transcription termination
signal transcription of EPCAM was shown to extend into MSH2. As
antisense transcription of CpG islands may lead to methylation, we
tested whether the transcription of the MSH2 promoter would lead to
methylation of its CpG dinucleotides. Indeed, the MSH2 promoter in
cis with the deletion is methylated in Ep-CAM positive, but not in Ep-
CAM negative, normal tissues, thus revealing a correlation between
transcriptional read-through of the mutated EPCAM allele and epigen-
etic inactivation of the corresponding MSH2 allele. A distinct deletion
that also includes the 3’ end of EPCAM was detected in two Chinese
families, one of which was previously described with mosaic MSH2
methylation. Also in these families transcriptional read-through corre-
lates with subsequent promoter methylation. Gene-silencing by tran-
scriptional read-through of a neighboring gene as demonstrated here
in sense direction for MSH2, has been described earlier in antisense
direction for HBAZ2 in a patient with alpha-thalassemia and thus could
represent a general mutational mechanism. Depending on the expres-
sion pattern of the neighboring gene that lacks its normal polyadenyl-
ation signal, this may cause either generalized or mosaic patterns of
epigenetic inactivation, that are inherited over generations. Moreover,
abrogation of polyadenylation signals due to chromosomal aberrations
in cancer cells may result in aberrant promoter methylation and inacti-
vation of tumor suppressor genes.

S$13.3

Functional mechanism of genomic imprinting

A. Ferguson-Smith;

University of Cambridge, Department of Physiology, Development and Neuro-
science, Cambridge, United Kingdom.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

S$14.1

The P53 pathway acts to delay in-vivo senescence and aging

J. van Deursen’, D. J. Baker', C. Perez-Terzic? F. Jin', N. J. Niederldnder?, K.
Jeganathan', S. Yamada? R. Lois? A. Terzic?;

"Department of Pediatric and Adolescent Medicine, Mayo Clinic College of
Medicine, Rochester, MN, United States, 2Department of Medicine, Mayo Clinic
College of Medicine, Rochester, MN, United States.

Cellular senescence of cultured cells relies heavily on activation of
the p1947-p53 tumor suppressor pathway. This together with the ob-
servation that p19*" expression increases with age in many tissues
of humans and rodents, led to speculation that p53 activity drives in
vivo senescence and natural aging. However, it has been difficult to
experimentally test this hypothesis in vivo using a model system, be-
cause inactivation of p19*" or p53 in mice results in early death from
tumors with 100% penetrance. One approach to test the role of the p53
pathway in organismal aging would be to inactivate p19*™ or p53 in a
mouse model that develops age-related pathologies at a young age.
BubR1 insufficient mice (BubR1 hypomorphic), which die five times
faster than wild-type mice, develop a variety of early-aging associ-
ated phenotypes including cachetic dwarfism, skeletal muscle atrophy

(sarcopenia), cataracts, arterial stiffening, loss of subcutaneous fat,
reduced stress tolerance and impaired wound healing. We show that
BubR1 hypomorphic mice exhibit high expression of p1927in skeletal
muscle and fat. Surprisingly, inactivation of p19*" exacerbates in vivo
senescence and aging specifically in these tissues, suggesting that
p19~f is an attenuator, rather than an effector of aging and senes-
cence. Furthermore, in accordance with a generalized anti-aging ef-
fect of the p53 pathway, we find that abrogation of p53 also selectively
accelerates senescence and aging in skeletal muscle and fat of BubR1
hypomorphic mice. Importantly, BubR1 hypomorphic mice lacking the
cell cycle inhibitor p21, a key target of p53 activation, exhibit the same
accelerated aging characteristics and senescent cell accumulation as
BubR1 mutants lacking p19*T or p53, suggesting that p53 exerts its
anti-aging effect through p21, and not through targets that mediate
apoptosis. Based on these data, we propose that chronic stress as-
sociated with BubR1 insufficiency or normal aging, induces a relatively
mild p53 transcriptional response that instead of promoting aging and
senescence acts to attenuate aging by providing stress resistance.

S$14.2

Aging and Cancer: Rival Demons?

J. Campisi’?;

"Lawrence Berkeley National Laboratory, Berkely, CA, United States, ?Buck
Institute for Age Research, Novato, CA, United States.

Age is the largest single risk factor for developing cancer. In this re-
gard, cancer is no different from a host of other age-related diseases --
cardiovascular disease, osteoporosis, neurodegeneration, etc. None-
theless, cancer appears to differ from other age-related pathologies in
conspicuous ways. First, cancer is dominated by hyperproliferation,
rather than degeneration. Second, somatic are an essential driving
force behind cancer development, but it is not clear whether is the
case for other aging phenotypes. Third, cancer arises from renewable
tissues, which promote longevity by allowing repair and regeneration,
but are perennially and inherently at risk for developing malignant tu-
mors due to mutations that can arise during DNA replication. Nonethe-
less, mutations are known to accumulate very early in life, and it is now
clear that mutations alone are rarely enough to fully drive malignant tu-
morigenesis. How then do fundamental aging processes set the stage
for the development of cancer, and do these processes differ from
those that set the stage for other age-related pathologies? We present
a model and supporting data to suggest that evolutionarily conserved
tumor suppressive pathways, which evolved to protect complex multi-
cellular organisms from cancer, can have deleterious late-life effects.
We propose that the evolutionary antagonistic pleiotropy of certain
tumor suppressor responses can drive aging phenotypes, including,
ironically, late-life cancer. We suggest that these deleterious effects
arise, in part, from the transcriptional response of normal cells to dam-
age and other potentially oncogenic insults, which leads to the secre-
tion of factors that can alter normal tissue structure and function, and
ultimately create a tissue milieu that is conducive for the development
of cancer. This model offers a new paradigm for understanding both
aging and cancer phenotypes, and new possibilities for ameliorating
the deleterious effects of certain tumor suppressive strategies.

S$14.3

Insulin signalling, ageing and age-related disease

D. Withers;

Centre for diabetes and endocrinology, University College London, London,
United Kingdom.

Although aging appears to be stochastic in nature, involving accumu-
lation of molecular damage caused by such processes as oxidation
or glycation, the rate of ageing is also influenced by genetic varia-
tion. For example, there are striking differences in longevity between
animal species and mutations in single genes can extend lifespan in
laboratory animals. There is growing evidence that the insulin/insulin-
like growth factor (IGF) signalling (IIS) pathway, which has long been
known to play pleiotropic roles in the development, growth, reproduc-
tion, stress resistance and metabolism of multicellular animals, is a key
evolutionarily conserved regulator of longevity. The pleiotropic effects
of 1IS upon organismal physiology are largely mediated by intracellu-
lar signalling adaptor proteins the best characterised of which are the
insulin receptor substrate (IRS) proteins. We recently undertook a sys-
tematic analysis of the role of IRS proteins in mammalian lifespan. Fe-
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male Irs717 mice were long-lived and, importantly, resistant to a range
of age-related pathologies, including skin, bone, immune and motor
dysfunction. These improvements in health were seen despite mild,
life-long insulin resistance. Thus, enhanced insulin sensitivity is not a
prerequisite for 1IS mutant longevity. Irs17 female mice also displayed
normal anterior pituitary function distinguishing them from long-lived
somatotrophic axis mutants. In contrast, Irs2”- mice were short-lived,
while Irs1* and Irs2* and Irs1*:Irs2*> mice showed normal lifespan.
We are currently exploring potential downstream effector pathways
that mediate the longevity assurance mechanisms regulated by IRS
signalling and the role of this signalling pathway in neurodegenerative
disease. IRS signalling is a key intracellular determinant of age-related
health, and hence a potential point of intervention for broad-spectrum,
preventative therapy against age-related diseases.

S$15.1

Vangl genes and neural tube defects

E. Torban', M. Gravel', A. llisescu’, C. Horth', G. Andelfinger?, D. J. Epstein
Jr.3, P. Gros*;

'Department of Biochemistry, McGill University, Montreal, QC, Canada, 2Cardio-
vascular Genetics Unit, Ste-Justine Hospital, Montreal, QC, Canada, Depart-
ment of Genetics, University of Pennsylvania School of Medicine, Philadelphia,
PA, United States, “Department of Biochemistry, Room 802, Mcintyre Medical
Building, 3655, Montreal, QC, Canada.

Neural tube defects (NTDs) are very frequent congenital abnormalities
in humans. Recently, we have documented independent association of
Vangl1 and Vangl2 gene mutations with NTDs. In the Looptail mouse,
homozygosity (but not heterozygosity) for loss-of-function alleles at
Vangl2 causes the severe NTD craniorachischis, while heterozygosity
for mutant variants of VANGL 1 is associated with NTDs in a human co-
hort of sporadic and familial cases. Recent functional studies of Vang/2
Looptail alleles (S464N, D255E) show that loss-of-function in these
two variants is associated with reduced protein stability and absence
of mature protein at the membrane. To further understand the role of
Vangl1 in normal development, we created a mouse mutant with an
inactivating mutation at Vangl1 (Vangl19). Vangl1 shows a dynamic
pattern of expression in the developing neural tube and notochord at
the time of neural tube closure. Vangl19"* heterozygotes and Vangl 19
homozygotes are viable and fertile, although Vangl19% display subtle
alterations in polarity of inner hair cells of the cochlea. Remarkably,
and as opposed to healthy Vangl/19”*and Vangl2P*heterozygotes,
Vangl19"*;Vangl2¥”* double heterozygotes show profound develop-

mental defects that include severe craniorachischisis, inner ear de-
fects (misorganization of the stereociliary bundles of hair cells of the
organ of Corti), and cardiac abnormality (aberrant right subclavian ar-
tery). These results show that genetic interaction between Vangl/1 and
Vangl2 genes causes neural tube defects. They raise the possibility
that interaction between individual Vangl genes and other genetic loci
and/or environmental factors may additionally contribute to the etiol-
ogy of NTDs.

S$15.2

The ciliopathies: a model for dissecting context-dependent
pathogenesis

N. Katsanis;

Johns Hopkins University, Institute of Genetic Medicine, Broadway Research
Building, Baltimore, MD, United States.

No abstract received as per date of printing. Please see www.eshg.
org/eshg2009 for updates.

$15.3

Graded Sonic Hedgehog Signaling and the Control of Neuronal
Subtype Identity in Vertebrate Embryos

J. Briscoe;

The National Institute for Medical Research, The Ridgeway, London, United
Kingdom.

Neuronal subtype specification in the vertebrate neural tube is one
of the best-studied examples of embryonic pattern formation. Distinct
neuronal subtypes are generated in a precise spatial order from pro-
genitor cells according to their location along the anterior-posterior
and dorsal-ventral axes. Underpinning this organization is a complex
network of multiple extrinsic and intrinsic factors. In ventral regions,
the secreted protein Sonic Hedgehog (Shh) acts in graded fashion
to organize the pattern of neurogenesis. This is a dynamic process
in which increasing concentrations and durations of exposure to Shh
generate neurons with successively more ventral identities. Interac-
tions between the receiving cells and the graded signal underpin the
mechanism of Shh action. In particular the transcriptional regulation of
genes induced or repressed by Shh signaling plays an essential role in
shaping the graded readout. Thus the accurate patterning of the neural
tube relies on the continuous processing and constant refinement of
the cellular response to graded Shh signaling.
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C01.1

mRNA-Seq Whole Transcriptome Analysis of a Single Cell

K. Q. Lao’, F. Tang? C. Barbacioru’, Y. Wang’, E. Nordman', C. Lee’, N. Xu',
X. Wang', J. Bodeau', A. Surani2’;

"Molecular Cell Biology Division, Foster City, CA, United States, 22Wellcome
Trust/Cancer Research UK Gurdon Institute of Cancer and Developmental Biol-
ogy, University of Cambridge, Cambridge, United Kingdom, *Wellcome Trust/
Cancer Research UK Gurdon Institute of Cancer and Developmental Biology,
University of Cambridge, Cambridge, United Kingdom.

We developed a digital gene expression profiling assay at single cell
resolution by combining a modified single cell whole transcriptome
amplification method with the next generation sequencing technique,
SOLID™ System. Using only a single mouse blastomere, our mRNA-
Seq assay can detect the expression of 74% (5,270) more genes than
microarray techniques. Moreover, 8 - 19 % of the genes with multiple
known transcript isoforms express at least two isoforms in the same
blastomere or mature oocyte, which unambiguously demonstrated the
complexity of the transcript variants at whole genome scale. Finally,
for Dicer and Ago2 knockout oocytes, we also showed that in Dicer
knockout and Ago2 knockout mature oocytes, 1,924 and 1,687 genes
respectively were abnormally upregulated, and 1,343 and 987 tran-
scripts respectively were downregulated compared to wildtype con-
trols, which proves the global importance of small RNAs (including mi-
croRNAs and endogenous siRNAs) for oogenesis. The main technical
novelty of this work is the combination of an improved unbiased ampli-
fication of cDNAs from single cells with well over a 100 million reads,
or a few gigabases of cDNAs on SOLID™. This not only allowed us to
discover many novel transcripts that have been overlooked but also
to get a quantitative estimate of their abundance in the cell by the fre-
quency with which the sequence occurs in the mRNA-Seq reads. This
single cell MRNA-Seq assay will greatly enhance our ability to analyze
transcriptome complexity during mammalian development, especially
for early embryonic development and for stem cells.

C01.2

Integrated analysis of high-resolution transcriptomics data
reveals new insights into the differentiation state-dependent
control of transcript isoform abundance

P. A. C. ‘t Hoen', M. S. Hestand', Y. Ariyurek’, A. Klingenhoff?, M. Scherf?, M.
Harbers®, W. van Workum?, G. J. B. van Ommen’, J. T. den Dunnen’;

"Center for Human and Clinical Genetics, Leiden, The Netherlands, 2Genomatix
Software GmbH, Miinchen, Germany, SDNAFORM, Yokohama, Japan, “Ser-
viceXS B.V., Leiden, The Netherlands.

Around 90% of human genes have been estimated to undergo alter-
native splicing. Apart from switching genes on and off, switching be-
tween transcript isoforms can be used for fine-tuning and orchestra-
tion of cellular differentiation. Using the myoblast cell line C2C12 as
a well-controlled model for cell differentiation, we applied a variety of
high-resolution genomics technologies to study gene transcription in
undifferentiated and differentiated cells. We applied CAGE-Seq (cap
analysis of gene expression followed by Illlumina deep sequencing) to
quantitatively identify the 5’-ends of transcripts, SAGE-Seq to quan-
tify the 3’-ends of transcripts, and assayed mRNA degradation rates
on Affymetrix exon arrays. We found 1400 transcription start sites not
previously annotated. Around 50% of the expressed genes demon-
strated use of multiple polyadenylation sites. We observed extensive
qualitative and quantitative differences in use of transcription start
sites, internal exons, 3'-UTRs, and polyadenylation sites between dif-
ferentiated myotubes and undifferentiated myoblasts. Splice variants
from some genes were produced at comparable levels, but degraded
with different efficiencies; a transcript from the ltga7 gene with an ad-
ditional internal exon was much more abundant in differentiated than in
undifferentiated cells, mainly because of specific and extremely rapid
degradation of transcripts lacking this exon. Since it is thought that the
abundance of different splice isoforms is mainly controlled by tissue-
specific splicing factors, this represents a new mechanism to regulate
the ratio between different splice isoforms. We conclude that promoter
usage, alternative splicing and RNA degradation must be tightly cou-
pled through yet unknown mechanisms.

C01.3

Genomic variation detection by DNA selection and high
throughput sequencing

S. Nikolaev’, C. Iseli?, D. Robyr', A. Sharp’, J. Rougemont®, C. Gehrig’, L.
Farinelli, S. Antonarakis’;

"University of Geneva, Geneva, Switzerland, 2Swiss Institute of Bioinformatics,
Lausanne, Switzerland, *Ecole Polytechnique Fédérale de Lausanne, Laus-
anne, Switzerland, ‘FASTERIS SA, Geneva, Switzerland.

The resequencing of a targeted region of the genome has become a
major goal in order to understand the correlation between genomic
and phenotypic variability. We have optimized a genomic selection
method for high throughput sequencing. The repeat-masked contigu-
ous region of 8.9Mb was targeted on human chromosomes 21 and
7. We used DNA from an individual from the International HapMap
Project for which the genotype data are available. After microarray-
based enrichment and sequencing of genomic DNA from chromosome
21 we observed a 260-fold enrichment with 41% of reads from the
targeted region. The median coverage of the targeted region using
two lines of an lllumina GA2 sequencing instrument was 16-fold. We
also observed that regions with low sequence coverage are AT rich
and are close to low-complexity DNA stretches. 83% of SNPs have at
least 4-fold coverage, and 80% of the SNPs identified were already
listed in dbSNP. For these dbSNP positions our sequence genotypes
are concordant in 92% of cases with previously obtained genotypes of
NA12782. 54% of all dbSNP positions had at least 15-fold sequence
coverage, the coverage previously estimated as minimal for rigorous
SNP search. At this threshold, 98.8% of dbSNP genotypes are concor-
dant between sequencing and HapMap data for NA12872. Validation
experiments using Sanger sequencing after PCR amplification were
done for 46 SNPs covered 15-20 fold; the confirmation rate obtained
was 96%.

We conclude that DNA selection method could provide an accurate
and inexpensive search for genomic variability.

Cco01.4

Adult human brain samples deep sequencing of small-RNAs
reveals specific expression profiles in different brain areas

E. Marti'?, L. Pantano?, M. Bafiez-Coronel’?, E. Mifiones'?, E. Mateu'?, S.
Porta®?, X, Estivill23;

"Center for Genomic Regulation (CRG), Barcelona, Catalonia, Spain, 2Public
Health and Epidemiology Network Biomedical Research Center (CIBERESP),
Barcelona, Catalonia, Spain, *Pompeu Fabra University (UPF), Barcelona,
Catalonia, Spain.

Small RNAs are non-coding RNAs of 20-30 nt in length, associated
with members of the Argonaute family of proteins. Small RNAs are
involved in the guidance of diverse types of gene regulation, tipically
resulting in reduced expression of target genes. In the central nervous
system miRNAs are key in developmental processess, contributing to
neuronal cell identity and synapse formation. miRNAs also play a role
in mature neurons, participating in synaptic plasticity and neuronal sur-
vival. Alterations in miRNA-related pathways have been associated to
several neurological and neurodegenerative diseases. Here we have
used lllumina/Solexa deep sequencing to extensivelly characterize
and profile small RNA libraries of three adult brain areas: frontal cor-
tex, striatum and amygdala. In all the samples the majority of reads
corresponded to previously annotated miRNAs. The most abundant
sequences in all libraries included members of the let-7 family, mir-
29a, mir-1, mir-101 and mir-103 miRNAs. Selective miRNAs were spe-
cifically enriched in each brain area. We have found strong variability
in the mature miRNA reference sequence, mainly in the form of length
modifications, that match the precursor sequence of the miRNA. Vari-
ability was also detected as nucleotide substitutions in the different
positions of the reference mature miRNA, which was clearly reduced
in the 5’-seed region. These results suggest a miRNA-signature in the
different brain areas that may be related with the maintance of the tran-
scriptome in each brain structure. The present results further highlight
the possible importance of the modified mature miRNA sequences in
the physiology and pathology of the adult brain.
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C01.5

Estimation of MUTYH variant frequencies in pooled DNA with
massive parallel sequencing

A.A.Out', . J. H. M. van Minderhout', Y. Ariyurek™?, C. M. J. Tops’, M. van
Galen'?, J. J. Goeman®, P. E. Taschner', K. Schneeberger’, S. Ossowski‘, M.
H. Breuning’, G. J. B. van Ommen'?, J. T. den Dunnen’?, P. Devilee'®, F. J.
Hes?;

"Center for Human and Clinical Genetics, Leiden University Medical Center,
Leiden, The Netherlands, ?Leiden Genome Technology Center, Leiden Univer-
sity Medical Center, Leiden, The Netherlands, *Department of Medical Statis-
tics, Leiden University Medical Center, Leiden, The Netherlands, “‘Department
of Molecular Biology, Max Planck Institute for Developmental Biology, Ttibin-
gen, Germany, *Department of Pathology, Leiden University Medical Center,
Leiden, The Netherlands.

To evaluate the suitability of massive parallel sequencing by lllu-
mina/Solexa sequencing technology for variant detection and allele
frequency estimation, we sequenced the MUTYH gene in two pools
of DNA (from breast cancer patients). A 6 kb long-range PCR (LRP)
was designed containing exons 2-16. One pool consisted of 287 ge-
nomic DNA samples, serving as template for LRP. The second pool
consisted of 88 LRP-products derived from individual samples. Equi-
molarity of the constituent samples was calculated from concentration
measurements with fluorimetry for genomic DNA and high resolution
melting curve analysis (HR-MCA) for LRP-products. lllumina sequenc-
ing results were compared to Sanger sequencing results of individual
samples. Correlation between allele frequencies detected by both
methods seemed poor in the first pool, probably due to variable DNA
quality among samples, a too large pool size and unequal amplification
caused by an Alu insertion polymorphism. Frequencies correlated well
in the second pool, which allowed reliable detection of a frequency of 2
in 176 alleles (1.1%) or higher, whereas 2 of the 5 singletons detected
by Sanger were significantly above background noise in the Illlumina
output. These results provide directions in designing high-throughput
analyses of candidate genes in large series of patients and controls.

C01.6

Next-Generation-Sequencing as a promising diagnostic tool in
heterogeneous genetic conditions: the example of Hypertrophic
Cardiomyopathy

J. L. Blouin’, C. Iseli?®, D. Robyr’, A. Munoz*, S. E. Antonarakis*®, S. Fok-
stuen’;

'Genetic Medicine, Geneva, Switzerland, ?Ludwig Institute for Cancer Re-
search, Lausanne, Switzerland, Swiss Institute of Bioinformatics, Lausanne,
Switzerland, *University of Geneva School of Medicine, Geneva, Switzerland,
SUniversity of Geneva School of Medicine, Switzerland.

Hypertrophic Cardiomyopathy (HCM) is the most common inherited
cardiac disorder with a remarkable genetic and allelic heterogeneity
(> 450 mutations in at least 20 genes). Molecular testing for HCM has
a growing impact on the medical management of patients/families. To
overcome the extensive genetic heterogeneity we had developed a
microarray to resequence 30 Kbp including all exons (n=160), splice-
sites and 5-UTR of 12 HCM genes (HCM-custom-DNA-resequenc-
ing-array, HCM-RA, Fokstuen et al, 2008). This approach, now used in
diagnostics, is very efficient and cheap but does not detect small indels
(~14% of known HCM mutations). Moreover, HCM-RA lacks flexibility
since gene additions require a redesign.

We now present new results obtained using short read next-genera-
tion-sequencing (NGS) of 12 HCM genes (targeted by multi-exonic
amplicons) and a new downstream data analysis pipeline. DNAs from
19 patients (11 without known mutations, 8 positive-controls as a com-
posite-pool) were assessed in one channel (exp.A). In another chan-
nel (exp.B), we sequenced a single patient with no known mutation.
Mutations were confirmed by classical sequencing. In Exp.A, all the 8
known pathogenic mutations and SNPs previously identified were also
found by NGS. Furthermore we identified novel variants: two indels
and a nonsense mutation in MYBPC3 gene that likely cause the dis-
ease. In Exp.B, no pathogenic mutation but 140 non-coding dbSNPs
were identified.

Although improvements are needed in target enrichment and data
analysis, NGS holds considerable promises in high-throughput analy-
sis of mutations/variants underlying the highly heterogeneous or multi-
genic genetic disorders in clinical practice.

C02.1

Phenotypic and genomic evaluation of 52 subjects with a Smith-
Magenis-like phenotype: identification of new syndromic regions
associated with altered gene dosage

S. R. Williams', S. Girirajan’, D. Tegay? N. Nowak® E. Hatchwell’, S. Elsea’®;
"Dept of Human and Molecular Genetics, Virginia Commonwealth University,
Richmond, VA, United States, 2Dept of Medicine, New York College Osteopath-
ic Medicine, Old Westbury, NY, United States, *Dept of Cancer Prevention and
Population Sciences, University of Buffalo, Buffalo, NY, United States, “Depts of
Genetics and Pathology, State University of New York, Stony Brook, NY, United
States, °Dept of Pediatrics, Virginia Commonwealth University, Richmond, VA,
United States.

Haploinsufficiency of the retinoic acid induced 1 gene (RAI1) results
in Smith-Magenis syndrome (SMS), which includes developmental
delays, sleep disturbance, self-injurious behaviors, and dysmorphic
features. We evaluated 52 individuals referred for molecular analysis
due to a possible SMS diagnosis. Screening for 17p11.2 deletions and
RAI1 mutations was negative, suggesting that at least one other lo-
cus is responsible for the SMS-like phenotype. This cohort is clinically
indistinguishable from SMS, with >90% overlap with core features, in-
cluding developmental delays, sleep disturbance, self-injurious behav-
iors, motor dysfunction, obesity, and behavioral anomalies of the same
type and prevalence as seen in SMS. We performed whole genome
array CGH to identify genomic lesions contributing to the SMS-like
phenotypes and identified 15 CNVs/52 cases, including 10 deletions
and 5 duplications. These CNVs include novel genomic regions where
altered gene dosage has not been previously associated with any clini-
cal syndrome. We also identified several well-characterized regions
associated with known syndromes, suggesting a need for better clini-
cal phenotyping and discrimination between syndromes, as well as
possible syndromic associations not previously appreciated. Genes in
these regions contribute to development, neurological function, and
behavior, all of which are affected in SMS. Further, some of these loci
have been associated with autism, schizophrenia, and mental retarda-
tion, suggesting possible genetic heterogeneity. Given the phenotypic
overlap between the SMS and SMS-like cases, these molecular data
may provide insights into the function of RAI1 and may improve di-
agnosis, understanding, and potentially treatment of these complex
behavior and mental retardation syndromes.

C02.2

Further delineation of the 15q13.3 microdeletion and duplication
syndromes: A clinical spectrum varying from non-pathogenic to
a severe outcome

B. W. M. van Bon’, H. C. Mefford?, B. Menten®, A. Sharp?, J. W. Innis®, C. van
Ravenswaaif®, N. de Leeuw’, A. Kurg’, L. Willatt®, S. Knight®, J. Vermeesch'’,

C. Romano', J. C. Barber'?, G. Mortier®, L. A. Pérez-Jurado™, F. Kooy, H. G.
Brunner', E. E. Eichler?, T. Kleefstra’, B. B. A. de Vries', for the collaborative
15q13.3 study group;

'"Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands,
2University of Washington School of Medicine, Washington, WA, United States,
3Ghent University Hospital, Ghent, Belgium, “University of Geneva Medical
School, Geneva, Switzerland, °University of Michigan, Michigan, MI, United
States, ®University medical centre Groningen, Groningen, The Netherlands,
"University of Tartu/Estonian Biocentre, Tartu, Estonia, ’Addenbrookes hospital,
Cambridge, United Kingdom, °Oxford Partnership Comprehensive Biomedical
Research Centre, Oxford, United Kingdom, "°University hospital Leuven, Leu-
ven, Belgium, ""|.R.C.C.S. Associazione Oasi Maria Santissima, Troina, Italy,
2National Genetics Reference Laboratory, Salisbury, United Kingdom, *niversi-
tat Pompeu Fabra, Barcelona, Spain, "University Hospital of Antwerp, Antwerp,
The Netherlands.

Recently, recurrent 15913.3 micro-deletions were identified with identi-
cal proximal (BP4) and distal (BP5) breakpoints and associated with
mild to moderate mental retardation and epilepsy.

To further asses the clinical implications of this novel 15913.3 micro-
deletion syndrome 18 new probands and 18 family members with this
deletion were molecularly and clinically characterised. Moreover, four
patients with a duplication were studied.

The 15g13.3 micro-deletion caused a clinical spectrum ranging from
normal development, to learning problems, to mild and even severe
mental retardation. Remarkably, at least 11 of the 18 deletions iden-
tified were inherited from a normal parent. Moreover, seven out of
ten tested sibs had the same deletion of which one had a mild de-
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velopmental delay, four had only learning problems during childhood,
whereas the other two had no learning problems at all. Unlike previ-
ous reports, seizures were not a common feature in our series (6%).
Three patients had a cardiac defect (8%) and based upon earlier mice
knockdown studies we suggest KLF13 to be an interesting candidate
gene underlying these heart anomalies. Overall, our findings broaden
the phenotypic spectrum associated with 15913.3 deletions and sug-
gest that, in some individuals, deletion of 15913.3 is not sufficient to
cause disease.

Psychiatric disease was noted in two of four duplication patients, al-
though these patients did not share a recognisable phenotype.

C02.3

Incomplete penetrance and variable expressivity in a series of 11
French patients with 15913.3 recurrent microdeletion detected
using array-CGH.

A. Masurel-Paulet’, J. Andrieux?, C. Le Caignec®, P. Callier, M. P. Cordier®,

M. Beri®, B. Doray’, E. Flori’, O. Boute?, B. Delobel’, B. Isidor®, S. Jaillard'’,

S. Odent”, C. Thauvin-Robinet', C. Bidon'?, B. Aral®, F. Mugneret*, P. Jon-
veaux', D. Sanlaville™, L. Faivre';

'Centre de génétique, Hépital d’Enfants, CHU, Dijon, France, ?Laboratoire de
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Lyon, France, SLaboratoire de génétique, CHU, Nancy, France, "Service de
cytogénétique, Hopital Hautepierre, CHU, Strasbourg, France, 8Service de
génétique clinique, Hoépital Jeanne de Flandre, CHRU, Lille, France, °Centre de
génétique chromosomique, Hépital Saint Vincent de Paul, CHRU, Lillle, France,
0L aboratoire de cytogénétique, CHU Pontchaillou, Rennes, France, "' Service
de génétique médicale, Hépital Sud, Rennes, France, ?Service de Biologie
moléculaire, CHU, Dijon, France, "*Service de biologie moléculaire, CHU, Dijon,
France, "Service de génétique moleculaire, Hopital d’adultes, CHU, Dijon,
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Since the large implementation of array-CGH in the diagnostic work-
up of mental retardation, novel microdeletion syndromes have been
described. In particular, the 15q13.3 microdeletion has been identi-
fied in 0.2-0.3% of individuals with mental retardation and epilepsy,
schizophrenia, autism and other neuropsychiatric features. The criti-
cal region between BP4 and BP5 contains at least seven genes, in-
cluding CHRNA?7, which is considered a good candidate gene for the
epilepsy phenotype. We report a series of 11 patients (8 index cases
and 3 affected parents) presenting a developmental delay and a 1.5
Mb 15g13.3 recurrent microdeletion ascertained through 11 French
CGH-array platforms. All 8 index cases presented mild to moderate
mental retardation with absent or non-specific dysmorphic features.
Only two had seizures, 4 had an abnormal electroencephalogram and
none had an autistic behaviour. One patient presented a highly differ-
ent phenotype, including hydrocephaly, joint dislocations, congenital
lymphoedema and notable dysmorphic features associated to men-
tal retardation. Familial studies could be performed in 5/8 index pa-
tients. Interestingly, all 15913.3 microdeletions were inherited (3 from
the mother, 2 from the father). The affected parents had mild mental
retardation with epilepsy in one. In particular, the microdeletion was
found in 2 completely asymptomatic mothers. This study is in favour
of incomplete penetrance and more variable clinical expressivity than
previously published. Therefore, the 15913.3 recurrent microdeletion
might be only considered as a risk factor for mental retardation. The
search for mutations on the second allele of the CHRNA7 gene is in
progress in order to explain this incomplete penetrance.

Cco02.4

Interstitial 18921 microdeletions and a microduplication
including the TCF4 gene causing Pitt Hopkins syndrome

I. Feenstra', |. Rayen? G. Houge®, D. Koolen', S. Kant’, C. Romano®, S. Price®,
M. Fichera®, S. Reitano®, M. Breuning®, C. Ruivenkamp?, L. Vissers', J. Velt-
man’, H. Brunner', C. van Ravenswaaij-Arts’, B. de Vries';

'Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands,
2Catharina Hospital, Eindhoven, The Netherlands, *Haukeland University Hos-
pital, Bergen, Norway, “Leiden University Medical Centre, Leiden, The Neth-
erlands, °I.R.C.C.S. Associazione Oasi Maria Santissima, Troina, Italy, °North-
hampton General Hospital, Northhampton, United Kingdom, "University Medical

Centre Groningen, Groningen, The Netherlands.

Deletions of chromosome 18q are relatively common. The majority of
patients carry a terminal 18q deletion, also known as De Grouchy syn-
drome whereas interstitial 18q deletions have been detected in only a
small number of patients. The introduction of high-resolution molecular
techniques like array CGH allows for the detection of submicroscopic
aberrations, leading to an increasing number of patients identified with
small (interstitial) 18q deletions.

We have identified a (sub)microscopic 18921 deletion ranging from
350 kb to 11 Mb in six sporadic patients with psychomotor retarda-
tion. In all patients the deleted region included TCF4, the gene as-
sociated with Pitt Hopkins syndrome (PHS). Our patients, however,
did not show the classical PHS phenotype including the intermittent
hyperventilation and facial gestalt as displayed by recently described
patients with TCF4 mutations.

In addition, in a severely mentally retarded female patient with a 1 Mb
duplication including the TCF4 gene was identified.

We conclude that deletions of the TCF4 gene are not always associ-
ated with classical PHS. Although the majority of patients with a mi-
crodeletion in this region show severe developmental delay, a clear
genotype-phenotype correlation is lacking. Furthermore, duplications
of the TCF4 region appear to be rare, leading to a phenotype which
remains to be defined.

C02.5

Another new microdeletion syndrome due to 11913.2913.4
cryptic deletion mediated by segmental duplications.

A. Wischmeijer', P. Magini’, M. Gnoli', D. Niedrist?, R. Ciccone®, I. Cecconi’, E.
Franzoni*, G. Romeo’, O. Zuffardi®, A. Schinzel?, M. Seri’;

U.0. Genetica Medica, Policlinico S.Orsola-Malpighi, University of Bologna,
Bologna, Italy, ?Institute of Medical Genetics, University of Zurich, Schwerzen-
bach, Switzerland, 3Laboratorio di Citogenetica Molecolare, University of Pavia,
Pavia, Italy, “U.O. Neuropsichiatria Infantile, Policlinico S.Orsola-Malpighi, Uni-
versity of Bologna, Bologna, Italy.

By array-CGH, we identified a cryptic deletion of about 3,4 Mb, involv-
ing the chromosomal region 11q13.2-q13.4, in a child with psychomo-
tor retardation and speech delay. At the breakpoints we found several
highly homologous segmental duplications that could have mediated
the imbalance through the well studied mechanism of non allelic ho-
mologous recombination (NAHR), supporting genomic instability in
this region that might lead to recurrent chromosomal rearrangements
and diseases. To our knowledge, this is the first report of an intersti-
tial deletion extending from 11913.2 to 11q13.4: most of the deletions
reported on chromosome 11 involve the distal portion of the long arm
and are originated by the presence of fragile sites or by imprinting
mechanisms. Here we demonstrate that proximal 11q deletions might
be generated through NAHR and might account as recurrent rear-
rangements leading to new genomic disorders. Moreover, the detec-
tion of an overlapping, slightly larger deletion in a second patient who
shares several dysmorphic features with the first one, shows that the
haploinsufficiency of this region determines a new clinically defined
syndrome mainly characterized by preauricular tag, small low-set ears,
tubular somewhat beaked nose with round overhanging tip and hypo-
plastic nares, short philtrum, small mouth, moderate severe develop-
mental delay, and severe language delay.

C02.6

Retrospective external quality assessment: the french ACLF
online experience

M. Doco-Fenzy', D. Sanlaville?, C. Sarraustre de Menthiére®, C. Cartiers, M.
Combrisson?, S. Dahoun®, A. Moncla®, F. Mugneret’, L. Taine®, S. Tapia®, F.
Vialard’, I. Luquet', F. Thepot™, C. Terre'?, J. Dupont's;

'Service de Génétique CHU-REIMS, REIMS, France, 2Service de Cytogéné-
tique, Hospices civils, Lyon, France, SInstitut de Génétique Humaine - CNRS
UPR1142, Montpellier, France, “Laboratoire Cytogénétique, Nantes, France,
SLaboratoire Cytogénétique, CMU, Genéve, Switzerland, °Département de
Génétique Médicale, hépital Timone enfant, Marseille, France, "Laboratoire de
Cytogénétique, CHU, Dijon, France, ®Service de Cytogénétique, CHU Pellegrin,
Bordeaux, France, °Laboratoire LCL, Paris, France, °Laboratoire Cytogéné-
tique, CHI, Poissy Saint Germain, France, ""Agence de Biomédecine, Paris,
France, "?Laboratoire de cytogénétique, Hépital Mignot, Le Chesnay, France,



Concurrent Sessions

18

8L aboratoire Cytogénétique, hépital Cochin, Paris, France.

The External Quality Assessment (EQA) in cytogenetics was under-
taken in France since 2005 and the ACLF (Association des Cytogé-
néticiens de Langue Frangaise) has set up a computerised database
for a constitutional retrospective EQA and a prospective EQA in onco-
haematology (Groupe Frangais Cytogénétique Hémato-Oncologique)
(http://www.eaclf.org/infoCQE).

The purpose of the retrospective EQA is to assess the technical quality
of the laboratories and the biological and clinical interpretation of the
results. The participant laboratories submit, online, reports concluded
in the previous year, with three corresponding pictures of the karyo-
types. All the reports are anonymised for the patient's name and the
laboratory origin. The database enables a rapid, and secured handling
of the assessed reports and pictures. The assessors are licensed
cytogeneticist divided into 5 groups. They examine the reports and
transmit back their conclusions to the database. The final results are
saved and delivered anonymously by mail. A total of 50/70 laboratories
participate in prenatal or/and postnatal scheme. In 2007, 131 postna-
tal reports and 181 prenatal (131 amniotic fluids + 50 chorionic villi)
reports were uploaded. This represents 934 evaluated mitosis. The
results showed that 74,3% of the reports had 3/3 correct classified
karyotypes in R and/or G banding. The participants evaluated correctly
the resolution level in 76,1% mitosis. Interpretation of the cases was
correct in 94,87% but ISCN nomenclature was wrong in 26.7% reports.
These results will help in improving the practice and quality in cytoge-
netic laboratories (accredited or submitting for accredidation) and to
the accredidation of the test itself .

C03.1

Joubert syndrome and related cerebellar disorders among
Egyptian patients: Clinical and genetic heterogeneity

M. S. Zaki', A. K. Abdel Aleem’, G. M. H. Abdel Salam’, S. L. Bielas?, J. L.
Silhavy?, D. Swistun?, S. E. Marsh?, J. G. Gleeson?;

"National Research Centre, Cairo, Egypt, 2Howard Hughes Medical Institute,
Department of Neuroscience, San Diego, CA, United States.

Joubert syndrome and related cerebellar disorders (JSRD) are a group
of autosomal recessive conditions characterized by hypotonia, ataxia,
dysregulated breathing rhythms, oculomotor apraxia, intellectual dis-
abilities and the unique pathognomonic finding “molar-tooth sign”
(MTS) on brain imaging. There is a pleiotropic phenotypic presenta-
tion with various organs involvement including retina, kidney and liver,
along with polydactytly and facial dysmorphisms explaining the genetic
heterogeneity. We present 54 patients with JSRD derived from 34 fam-
ilies. Consanguinity was positive in 88.8% of cases. Their age ranged
from 3 months to 38 years old. Based on the previous proposed clas-
sification of JSRD into 4 major subtypes, our patients were catego-
rized as classic Joubert syndrome in 32 families, COACH syndrome
in 5 families, CORS in one family and OFD IV in 2 families. Linkage
analysis was done to NPHP1, AHI1, CEP290, TMEM67, RPGRIPL1,
ARL13B and CC2D2A. Four families family were linked to one of the
four known genetic loci; three of them showed novel AH/1 mutations
(JBTS3) and a single family to JBTS1. Mutation in the INPP5E gene,
encoding inositol polyphosphate-5-phosphatase E (INPP5E), which
hydrolyzes the 5-phosphate of phosphoinositides PtdIns(3,4,5)P3 and
PtdIns(4,5)P2 has been recently identified in a single family. INPP5E
localized to cilia in the major organs affected in JS and its mutations
promoted destabilization of cilia in response to stimulation. The rest
of families were excluded from known and recently identified loci and
are currently subjected to genome-wide linkage scans to identify novel
loci. This work shows clearly clinical and genetic heterogeneity of Jou-
bert syndrome.

C03.2

CC2D2A mutations in Meckel and Joubert syndromes, a strong
genotype phenotype correlation

S. Zerelli', S. Thomas', E. Szenker', S. Audollent?, S. Romano? C. Babarit', M.
Gonzales®, R. Salomon?, P. Loget’, Y. Hillion®, J. Roume’, S. Khung®, R. Bou-
vier®, J. Martinovic?, M. C. Gubler’, N. Boddaert?, A. Munnich'?, F. Encha-Raza-
vi'?, E. M. Valente™, A. Saad", S. Saunier’, M. Vekemans™?, T. Attié-Bitach’?;
"INSERM U781, Université Paris Descartes, Paris, France, ?Hopital Necker,
APHP, Paris, France, *Hopital Armand Trousseau, Paris, France, ‘INSERM
U574, Paris, France, *Anatomopathologie, Rennes, France, ’Anatomopathol-
gie, Poissy, France, "Génétique, Poissy, France, SHopital Robert Debré, Paris,

France, °CHU de Lyon, Lyon, France, °CSS-Mendel Institute, Roma, Italy,
""Hopital . F. Hached, Sousse, Tunisia.

Meckel syndrome (MKS) is a lethal polymalformation syndrome char-
acterised by cystic kidneys, polydactyly, a bile duct proliferation of liver,
and a brain malformation, mainly an occipital encephalocele. Joubert
syndrome (JS) is a neurological disorder, characterized by neurologi-
cal signs ascribed to a cerebellar vermis hypoplasia and a character-
istic “molar tooth sign” on brain axial images. Other variable features
define the cerebello-oculo-renal syndrome (CORS). Allelism of Joubert
and Meckel syndromes has been described at 3 loci : TMEM67/MKS3,
CEP290/MKS4, RPGRIP1L/MKS5. Very recently a same homozygous
splice mutation in the CC2D2A gene was reported in Finnish fetuses
with MKS defining the 6" MKS locus. Short after, CC2D2A mutations
in Joubert patients were reported (JBTS9).

Here we report the mutation and expression analysis of the CC2D2A
gene during human development. We identified mutations in 11 MKS
cases, of various ethnic origin, all predicting truncating alleles. These
results confirm the involvement of CC2DA in MKS and show it major
contribution to the disease.We also identified missense CC2D2A mu-
tations in two JS cases. Our data suggest a strong phenotype geno-
type correlation as null alleles were found in MKS while missense/hy-
pomorphic mutations in at least one allele were found in all but one
Joubert cases to date.

C03.3

CAS8 mutations cause a novel syndrome characterized by ataxia
and mild mental retardation with predisposition to quadrupedal
gait

S. Tiirkmen’, G. Guo’, M. Garshasbi?*?®, K. Hoffmann’, A. Alshalah*, K. Kahrizi®,
A. Tzschach®, A. Kuss®, A. Kuss®, H. Najmabadi®, H. Ropers®, N. Humphrey®, S.
Mundlos™®, P. Robinson’;

"Charité Virchow-Klinikum, Berlin, Germany, 2Max Planck Instiute for Molecular
Genetics, Berlin, Germany, *Genetics Research Center, Islamic Republic of
Iran, “University of Babylon, Iraq, °Max Planc Institute for Molecular Genetics,
Berlin, Germany, °Centre for Philosophy of Natural and Social Science, London,
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We describe a consanguineous Iragi family in whom affected siblings
had mild mental retardation and congenital ataxia characterized by
quadrupedal gait. Genome-wide linkage analysis identifed a 5.8 Mb in-
terval on chromosome 8q with shared homozygosity among the affect-
ed persons. Sequencing of genes contained in the interval revealed a
homozygous mutation, S100P, in carbonic anhydrase related protein
8 (CA8), which is highly expressed in cerebellar Purkinje cells and
influences inositol triphosphate (ITP) binding to its receptor ITPR1 on
the endoplasmatic reticulum and thereby modulates calcium signaling.
We demonstrate that the mutation S100P is associated with protea-
some-mediated degradation, and thus presumably represents a null
mutation comparable to the Ca8 mutation underlying the previously
described waddles mouse, which exhibits ataxia and appendicular
dystonia without pathological

abnormalities of either the central or the peripheral nervous systems.
Subsequently, we identifed the mutation R237Q in a highly conserved
region of CA8 in an unrelated Iranian family with mild mental retar-
dation and ataxia without quadrupedal gait. Magnetic resonance im-
aging studies of an affected person revealed no structural cerebral
or cerebellar abnormalities. Our findings underline the importance of
ITP-mediated signaling in cerebellar function and provide suggestive
evidence that congenital ataxia paired with cerebral dysfunction may,
together with unknown contextual factors during development, predis-
pose to quadrupedal gait in humans.

C03.4

Search for genes implicated in new forms of recessive ataxia

M. Assoum’, M. A. Salih?, N. Drouot’, D. H’Mida-Ben Brahim’, C. Lagier-
Tourenne’, A. Aldriss®, S. A. Elmalik®, T. S. Ahmed®, M. Z. Seidahmed*, M. M.
Kabiraj®, M. Koenig';

"IGBMC, lllkirch, France, ?Division of Pediatric Neurology, College of Medicine,
King Saud University, Riyadh, Saudi Arabia, *Department of Physiology, Col-
lege of Medicine, King Saud University, Riyadh, Saudi Arabia, *Department

of Pediatrics, Security Forces Hospital, Riyadh, Saudi Arabia, *Department of
Neurosciences, Armed Forces Hospital, Riyadh, Saudi Arabia.

Autosomal recessive cerebellar ataxias are a heterogeneous group of
neurological disorders characterized by the degeneration or abnormal
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development of the cerebellum and/or the spinal cord, and, in most
cases, by onset before the age of 20 years. Causative genes have
been identified for the most frequent forms of autosomal recessive
ataxia. Nonetheless, genes remain unidentified for about half of the
cases.

A SNP-based genome-wide scan in a consanguineous family with 3
affected siblings allowed us to identify a novel locus for autosomal
recessive ataxia on chromosome 3qter. By direct sequencing of genes
in this family, we have identified a homozygous frameshift mutation
shared by the patients and heterozygous or absent from the 5 healthy
siblings. The patients have an early onset of ataxia before 7 years
associated with delayed motor development, dysarthria, epilepsy with
no relapse observed after treatment since 3 years of age. Two of the
patients present also mental retardation. Nerve conduction studies re-
vealed no evidence of associated peripheral neuropathy. Bioinformat-
ics predictions show that the homologs of the mutant gene belong to
a subfamily of genes coding for Plekstrin homology domain. A close
plekstrin homolog may be linked to small GTPase signaling and colo-
calizes with late endosomal/lysosomal vesicles in osteoclast-like cells,
suggesting a putative function in vesicular transport in the osteoclasts.
These data suggest that our recessive ataxia gene is involved in mem-
brane signaling, a function that can now be tested by molecular studies
in order to understand the mechanism of this novel form of recessive
ataxia.

C03.5

tRNA Splicing Endonuclease mutations cause Pontocerebellar
Hypoplasia

Y. Namavar', P. Kasher', B. S. Budde?, P. G. Barth®, B. Poll-The®, K. Fluiter’,

E. Aronica’, A. J. Grierson®, P. van Tijn°, F. van Ruissen’, M. Weterman’, D.
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"Academic Medical Center, Amsterdam, The Netherlands, ?Cologne Center
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Unit of Neurology, University of Sheffield, Sheffield, United Kingdom, *Hubrecht
Institute, Utrecht, The Netherlands.

Pontocerebellar hypoplasia (PCH) represents a group of neurodegen-
erative autosomal recessive disorders with prenatal onset (PCH1-6).
Children suffer from severe mental and motor impairments due to at-
rophy or hypoplasia of the cerebellum, hypoplasia of the ventral pons,
microcephaly and variable neocortical atrophy. The disease is progres-
sive and usually patients die before they reach adulthood.

We identified a common mutation in TSEN54 (A307S) in the major-
ity of European PCH2 patients. TSEN54 is one of the four subunits
of the tRNA splicing endonuclease (TSEN34, TSEN2 and TSEN15).
The TSEN complex is responsible for the splicing of intron containing
tRNAs and also plays a role in pre-mRNA 3’end formation. In PCH
patients without the A307S mutation, we identified other missense and
nonsense mutations in TSEN54 , TSEN34 and TSENZ2 subunits.

In situ hybridization for TSEN54 using LNA/20OME probes revealed
that TSEN54 is highly expressed in neurons of the pons, cerebellar
dentate and olivary nuclei.

Northern blot analysis of tRNA-Tyrosine from fibroblasts of 3 patients
did not show unspliced products.

The molecular mechanism behind pontocerebellar hypoplasia remains
unclear. In order to study the mechanisms underlying PCH we per-
formed knock down experiments in zebrafish. Injection of TSEN54 or
TSEN2 morpholino oligonucleotides in zebrafish embryos results in
similar neurodevelopmental phenotypes, most prominently affecting
brain development.

C03.6

Retinal neurone remodelling induced by polyglutamine toxicity
in a SCA7 mouse model

Y. Trottier', M. Yefimova?', N. Messaddeq’, C. Jacquard®’, C. Weber’, L.
Jonet*, J. Jeanny*;

TInstitute of Genetic and Molecular and Cellular Biology, lllkirch, France, 2Sech-
enov institue of evolutionary physiology and biochemistry, Russian Academy

of Sciences, St-Petersburg, Russian Federation, *Institute of Neuroscience of
Montpellier, U583, Montpellier, France, *Inserm UMRS 872, Centre de recher-
che des Cordeliers, Paris, France.

Spinocerebellar ataxia type 7 (SCA7) belongs to a group of nine in-
herited neurodegenerative disorders caused by polyglutamine (polyQ)

expansion in unrelated disease proteins. PolyQ expansion confers to
mutant proteins a toxic gain of function, which compromises neuro-
nal function and survival. However, the molecular and cellular mecha-
nisms underlying polyQ expansion toxicity remain unclear.

SCAT7 is unique among polyQ diseases to cause retinal degeneration
and blindness. To get insight into the mechanisms of polyQ toxicity, we
are studying the SCAY7 retinopathy in the R7E transgenic mice, which
express the polyQ expanded ataxin-7 under the rhodopsin promoter.
Initial studies showed that R7E retinopathy was characterized by a
progressive reduction of photoreceptor segments and of electroretino-
graph (ERG) activities, however, without extensive loss of photorecep-
tors. That differed R7E retinopathy from other retinal degenerations in
mammalian (inherited or light-induced), in which degenerative outer
segment disappearance is typically followed by photoreceptor death.
We now describe the morphological deconstruction of R7E photore-
ceptor cells, which is reminiscent of the structural reorganization that
assures the survival of photoreceptors in some retinal detachment
paradigms. Moreover, a subset of R7E photoreceptors migrate out of
outer nuclear layer, die by non-apoptotic cell death and thereby cause
a continuous loss of photoreceptor cells along the pathology. Remark-
ably, some photoreceptors expressing mutant ataxin-7 undergo cell
division and likely contribute to maintain the photoreceptor cell popula-
tion until late disease stage.

In conclusion, in response to ataxin-7 toxicity photoreceptors undergo
a wide range of cell fate, including adaptative deconstruction, lethal
migration and proliferative cell renewal.

C04.1

Spondylocheiro dysplastic form of the Ehlers-Danlos Syndrome
- A novel recessive entity caused by mutations in the zinc
transporter gene SLC39A13

C. Giunta', C. Biirer-Chambaz’, N. H. Elgioglu?, B. Albrecht’, G. Eich*, A. R.
Janecke®, M. Kraenzlin®, H. Yeowell’, M. Weis®, D. R. Eyre®, B. Steinmann’;
"Division of Metabolism, Univ. Children’s Hospital, Zurich, Switzerland, ?De-
partment of Pediatric Genetics, Marmara University Hospital, Istanbul, Turkey,
3Institute of Human Genetics, University Duisburg-Essen, Essen, Germany,
“Pediatric Radiology, Kantonspital Aarau, Aarau, Switzerland, °Division of Clini-
cal Genetics, Medical University, Innsbruck, Austria, °Division of Endocrinology
and Diabetes, University Hospital, Basel, Switzerland, "Division of Dermatology,
Duke University Medical Center, Durham, NC, United States, éDepartment of
Orthopaedics, University of Washington, Seattle, WA, United States.

We present clinical, radiological, biochemical and genetic findings on
six patients from two consanguineous families who show EDS-like fea-
tures and radiological findings of a mild skeletal dysplasia. The EDS-
like findings comprise hyperelastic, thin, and bruisable skin; hypermo-
bility of the small joints with a tendency to contractures; protuberant
eyes with bluish sclerae; hands with finely wrinkled palms, atrophy of
the thenar muscles and tapering fingers. The skeletal dysplasia com-
prises platyspondyly with moderate short stature, osteopenia, and
widened metaphyses. Patients have an increased ratio of total urinary
pyridinolines, lysyl pyridinoline/hydroxylysyl pyridinoline (LP/HP), of ~
1 as opposed to ~ 6 in EDS VI or ~ 0.2 in controls. Lysyl and prolyl
residues of collagens were underhydroxylated despite normal lysyl hy-
droxylase and prolyl 4-hydroxylase activities; underhydroxylation was
a generalized process as shown by mass spectrometry of the a1(l)-
and a2(l)-chain derived peptides of collagen type | and involved at
least collagen types | and Il. A genome-wide SNP-scan and sequence
analyses identified in all patients a homozygous ¢.483_491del9 muta-
tion in SLC39A 13 that encodes for a membrane-bound zinc transporter
SLC39A13. We hypothesize that an increased Zn++ content inside the
endoplasmic reticulum competes with Fe++, a cofactor which is nec-
essary for hydroxylation of lysyl and prolyl residues, and thus explains
the biochemical findings. These data suggest a novel entity which we
have designated “spondylocheiro dysplastic form of EDS (SCD-EDS)”
to indicate a generalized skeletal dysplasia involving mainly the spine
(spondylo) and striking clinical abnormalities of the hands (cheiro) in
addition to the EDS-like features.
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C04.2

Frontorhiny, a distinctive presentation of frontonasal dysplasia
caused by recessive mutations in the ALX3 homeobox gene

S. R. F. Twigg’, S. L. Versnel?, G. Nurnberg®, M. M. Lees*, M. Bhat®, P. Ham-
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A. Robinson®, P. J. Scambler®, D. Gerrelli®, P. Nurnberg®, I. M. J. Mathijssen?, A.
O. M. Wilkie';
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We describe a recessively inherited and distinctive frontonasal mal-
formation characterized by hypertelorism, wide nasal bridge, short
nasal ridge, bifid nasal tip, broad columella, widely separated slit-like
nares, long philtrum with prominent bilateral swellings, and midline
notch in the upper lip and alveolus. Additional recurrent features pres-
ent in some individuals include ptosis and midline dermoid cysts of
craniofacial structures. Assuming recessive inheritance we carried out
autozygosity mapping and found linkage to chromosome 1p13.3 in 3
independent families. Three different homozygous pathogenic muta-
tions were detected in the outstanding candidate gene in this region,
the aristaless-related ALX homeobox 3 transcription factor, ALX3.
Subsequently, we ascertained 4 more families with a further 4 differ-
ent mutations. All of the mutations are predicted to lead to severe or
complete loss of function and consisted of missense substitutions at
critical positions within the conserved homeodomain, as well as non-
sense, frameshift and splice site mutations. Our findings contrast with
previous studies in the mouse, which showed no phenotype in Alx3
- homozygotes, apparently owing to functional redundancy with the
paralogous Alx4 gene. However, we demonstrate that both ALX3 and
ALX4 are expressed in the developing frontonasal region in human
embryos. We conclude that ALX3 is essential for normal facial devel-
opment in humans and that deficiency causes a clinically recognisable
phenotype, which we term frontorhiny.

C04.3

ALX4 dysfunction disrupts craniofrontonasal and hair follicle
development

N. A. Akarsu', H. Kayserili?, E. Uz', C. Niessen?, I. Vargel*®, Y. Alanay®, G.
Tuncbilek*, G. Yigit’, O. Uyguner? S. Candan? H. Okur®, S. Kaygin®, S. Balci®,
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Germany, “Department of Plastic and Reconstructive Surgery, Hacettepe Uni-
versity, Ankara, Turkey, °Department of Plastic and Reconstructive Surgery,
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8Department of Pediatrics, Hacettepe University, Ankara, Turkey, °Hemosoft,Inc,
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Two families with a severe cranio-fronto-facio-nasal malformation syn-
drome characterized by frontonasal dysostosis, large cranial skull de-
fects, associated with total alopecia, hypogonadism and cryptorchism
were presented as a novel clinical entity at the last ESHG conference
in Barcelona (Abstract No:C01.6). Using Affymetrix 250K SNP Array
genotyping and a homozygosity mapping, we identified the locus for
this entity on chromosome 11p11.2-912.3. The ALX4 gene was tested
as a highly relevant candidate in the 19.8 Mb critical interval, and we
found the homozygous nonsense mutation, p. R265X (c.793C>T), in
affected individuals of both families. One heterozygous parent showed
parietal foramina in the radiological evaluation. Alx4 plays an important
role in the development of structures derived from craniofacial mes-
enchyme, first branchial arch and the limb bud. Heterozygous ALX4
mutations were described in patients with parietal foramina. To date,
no homozygous ALX4 mutations have been reported in human. RNA
studies on primary fibroblast cell lines from our patients indicated that
the mutated ALX4 transcript is present and not degraded by nonsense-
mediated mMRNA decay. The mutation is predicted to cause a trunca-
tion of the ALX4 protein within the functionally essential homeodomain,
most likely leading to impairment of DNA binding. Histological and im-
munohistological analysis of patient’s skin biopsy showed changes in

the epidermal architecture, rudimentary hair follicles, and significant
changes in epidermal expression markers, indicating the essential role
of ALX4 also in skin structure and proper hair follicle development.
This CRANIRARE consortium study is supported by Turkish Research
Council(TUBITAK) as a partner of European Research Area Network

C04.4

TRPS1, a regulator of chondrocyte proliferation and
differentiation, interacts with the activator form of GLI3

F. J. Kaiser', M. Wuelling?, L. A. Buelens?, D. Braunholz', R. Depping?®, G. Gil-
lessen-Kaesbach', A. Vortkamp?;

"Institut fir Humangenetik, Liibeck, Germany, ?Institut fiir Entwicklungsbiologie,
Essen, Germany, °Institut fiir Physiologie, Liibeck, Germany.

The TRPS1 gene on human chromosome 8g24.1 encodes a multi
zinc finger transcription factor protein. Mutations in TRPS1 cause the
tricho-rhino-phalangeal syndrome (TRPS). Besides typical craniofacial
anomalies, skeletal malformations are characteristic hallmarks of pa-
tients with TRPS.

Here we show that TRPS1 interacts with Indian hedgehog (Ihh)/GLI3
signalling and regulates chondrocyte differentiation and proliferation.
By immunoprecipitation assays using transiently transfected cells as
well as native tissue samples from embryonic mouse limbs, we could
demonstrate that TRPS1/Trps1 specifically interacts with the activa-
tor form of GLI3/Gli3, whereas a direct binding of the repressor form
of GLI3/GIi3 could be excluded. GST pull-down experiments were
used to verify the interaction of the isolated GLI3 activator domain with
TRPS1. Through the use of different truncated TRPS1 constructs, a
domain of 185 aa, containing three predicted zinc fingers, was shown
to be sufficient for the interaction with GLI3.

Using different mouse models we find that in distal chondrocytes Trps1
and the repressor activity of Gli3 are required to expand distal cells
and locate the expression domain of Parathyroid hormone related pep-
tid. In columnar proliferating chondrocytes Trps1 and Ihh/Gli signal-
ling have an activating function. The differentiation of columnar and
hypertrophic chondrocytes is supported by Trps1, independent of Gli3.
Trps1 seems thus to organize chondrocyte differentiation interacting
with different subsets of co-factors in distinct cell types.

C04.5

Homozygous disruption of an extracellular matrix component
cause Temtamy preaxial brachydactyly syndrome

Y. Li', S. Temtamy?, K. Laue®, M. Aglan?, B. Pawlik', G. Niirmberg?*, P. Niirn-
berg?, M. Hammerschmidt’, B. Wollnik';
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of Cologne, Cologne, Germany, Cologne Center for Genomics and Institute for
Genetics, University of Cologne, Cologne, Germany.

The Temtamy preaxial brachydactyly syndrome (TPBS, OMIM 605282)
is an autosomal recessively inherited congenital syndrome character-
ized by bilateral symmetrical preaxial brachydactyly and hyperpha-
langism of digits, multiple congenital anomalies, mental retardation,
sensorineural deafness, and growth retardation. Skeletal anomalies
in TPBS patients include progressive kyphoscoliosis and pectus ex-
cavatum.

We used a homozygosity mapping strategy in two consanguineous
Egyptian families with TPBS, including the original family described
by Temtamy, to map the TPBS locus. Linkage analysis with Affyme-
trix 250K SNP array in both families identified the locus on the long
arm of chromosome 15. We tested several highly relevant positional
candidate genes located within the 2 Mb critical region and found two
homozygous causative mutations in one of these genes, named here
TPBS1. Ahomozygous 1-bp deletion c.14delG in exon 1 was found in
one family, while the index patient of the second family carried a homo-
zygous 30-bp deletion, c.44_73del30, also located in exon 1. Both mu-
tations were not present in 120 healthy controls. The encoded protein
is an extracellular matrix (ECM) component involved in the regulation
of cartilage growth activity. We used a morpholino knockdown strat-
egy in zebrafish for further functional characterization of the encoded
protein. Currently, the observed developmental phenotype of these
zebrafishes is analyzed in detail and will give novel insights into the
pathophysiology of Temtamy preaxial brachydactyly syndrome.
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C04.6

Duplication of the EFNB1 gene in familial hypertelorism:
imbalance in ephrin-b1 expression and abnormal phenotypes in
humans and mice

C. Babbs’, H. Stewart?, L. Williams®, L. ConnelP, A. Goriely’, S. R. F. Twigg’, K.
Smith’, T. Lester®, A. O. M. Wilkie';

"Weatherall Institute of Molecular Medicine, University of Oxford, Oxford, United
Kingdom, 2Department of Clinical Genetics, Churchill Hospital, Oxford, United
Kingdom, *Genetics Laboratories, Churchill Hospital, Oxford, United Kingdom.
Familial Hypertelorism, characterised by widely spaced eyes, classi-
cally shows autosomal dominant inheritance (Teebi type), but some
pedigrees are compatible with X-linkage. No pathogenic mechanism
has been described previously, but clinical similarity has been noted to
craniofrontonasal syndrome (CFNS), which is caused by mutations in
the X-linked EFNB1 gene.

Here we report a family in which females in three generations pre-
sented with hypertelorism, but lacked either craniosynostosis or a
grooved nasal tip, excluding CFNS. DNA sequencing of EFNB1 was
normal, but MLPA indicated a duplication of all 5 exons of EFNB1,
which segregated with the hypertelorism. We characterised the dupli-
cation breakpoint sequence, revealing a direct duplication of 937 kb
including EFNB1 and two flanking genes, PJA1 and STARDS. By use
of Pyrosequencing, we measured imbalance of EFNB1 expression in
the affected grandmother. After correction for skewed X-inactivation,
we show that the X chromosome bearing the duplicated EFNB1 genes
produces approximately twice as much EFNB1 transcript as the nor-
mal X chromosome.

We propose that in the context of X-inactivation, the difference in ex-
pression level of EFNB1 between the normal and duplicated X chro-
mosomes results in abnormal cell sorting during embryogenesis, lead-
ing to hypertelorism. To support this hypothesis we provide evidence
from a mouse model carrying a hypomorphic Efnb1 allele, that ab-
normal cell sorting occurs in the cranial region. Hence we propose
that X-linked cases resembling Teebi hypertelorism may have a similar
pathogenesis to CFNS, and that cellular mosaicism for different levels
of ephrin-b1 (as well as simple presence/absence) leads to craniofa-
cial abnormalities.

C05.1

Combined analysis of 19 common validated type 2 diabetes
susceptibility gene variants show moderate discriminative value
and no evidence of gene-gene interaction

T. Sparso’, N. Grarup’, C. Andreasen’, A. Albrechtsen?, J. Holmkvist', G. An-
dersen’, T. Jargensen®*, K. Borch-Johnsen'®, A. Sandbaek®, T. Lauritzen®, S.
Madsbad’, T. Hansen'®, O. Pedersen’’;

'Hagedorn Research, Gentofte, Denmark, 2Department of Biostatistics, Univer-
sity of Copenhagen, Copenhagen, Denmark, *Research Centre for Prevention
and Health, Glostrup University Hospital, Glostrup, Denmark, *Faculty of Health
Science, University of Copenhagen, Denmark, 5Faculty of Health Science, Uni-
versity of Aarhus, Aarhus, Denmark, °Department of General Practice, Institute
of Public Health, Aarhus, Denmark, "Faculty of Health Science, University of
Copenhagen, Copenhagen, Denmark, *Faculty of Health Sciences, University
of Southern Denmark, Denmark.

Background: The list of validated type 2 diabetes susceptibility variants
has recently been expanded from three to 19. The identified variants
are common and have low penetrance in the general population. The
aim of this study was to examine for gene-gene interactions and inves-
tigate the combined effect of the 19 variants by applying receiver op-
erating characteristics (ROC) to demonstrate the discriminatory value
between glucose-tolerant individuals and type 2 diabetes patients in a
cross-sectional population of Danes.

Methods: The 19 variants were genotyped in three study populations:
The population-based Inter99 study, the ADDITION study, and in ad-
ditional type 2 diabetic patients and glucose-tolerant individuals. The
case-control studies involved 4,093 type 2 diabetic patients and 5,302
glucose-tolerant individuals.

Results: Single variant analyses demonstrated allelic odds ratios (OR)
ranging from 1.04 (95%CI: 0.98,1.11) to 1.33 (95%ClI: 1.22,1.45).
When combining the 19 variants subgroups with extreme risk profiles
showed 3-fold difference in risk of type 2 diabetes (lower 10% carriers
with <15 risk alleles vs. upper 10% carriers with >22 risk alleles, OR
2.93 (95%Cl: 2.38,3.62,p=1.6x10%). We calculated the area under a
ROC curve to estimate the discrimination rate between glucose-toler-

ant individuals and type 2 diabetes patients based on the 19 variants.
We found an area under the ROC curve of 0.60. Two-way gene-gene
interaction showed few nominal interactions.

Conclusion: The 19 validated variants enables detection of subgroups
in substantial increased risk of type 2 diabetes, however the discrimi-
nation between glucose tolerance and type 2 diabetes is still too inac-
curate to achieve clinical value.

C05.2

Joint re-analysis of twenty-nine correlated SNPs supports the
role of PCLO/Piccolo as a causal risk factor for major depressive
disorder

Z. Bochdanovits’, A. van der Vaart?, M. Verhage?, A. Smit?, E. de Geus?, D.
Posthuma?, D. Boomsma?, B. Penninx', W. Hoogendijk’, P. Heutink';

"WVU Medical Center, Amsterdam, The Netherlands, ?Vrije Universiteit, Amster-
dam, The Netherlands.

The first genome-wide association study (GWAS) for major depres-
sive disorder (MDD) has implicated the pre-synaptic protein Piccolo,
but results from multiple replication cohorts remained inconclusive. We
propose a simple method for the joint (re-)analysis of multiple SNPs,
based on published summary data. Our approach is based on two
observations. Firstly, finemapping studies are focused, by design, on
a limited number of moderately to strongly correlated SNPs. All test-
ed SNPs are expected to reflect the true association of the unknown
causal variant proportional to their LD with it, in concordance with the
“Fundamental Theorem of the HapMap”. Secondly, given such corre-
lated SNP data it has been suggested before that a joint analysis of all
markers together is most powerful for detecting a true association. A
closer examination of the results reported in the GWAS study reveals
that the data indeed concur with the "Theorem of the HapMap”. Based
on the above we re-analyzed the replication data using a novel joint
test of association and conclude and the results strongly favors Piccolo
to be a causal risk factor for major depression. This study was per-
formed within the framework of Top Institute Pharma project: number
T5-203.

C05.3

Unified framework for epistasis detection in (un)relateds

K. Van Steen’? T. Cattaert’, M. Calle’;

"Montefiore Institute, Liege, Belgium, 2GIGA, Liége, Belgium, 3University of Vic,
Vic, Spain.

When searching for epistatic patterns parametric regression ap-
proaches have severe limitations when there are too many indepen-
dent variables in relation to the number of observed outcome events.
Alternatively, the non-parametric Multifactor Dimensionality Reduction
method, MDR (Ritchie et al. 2001), can be applied. The common fea-
ture of MDR and its extensions is that they are extremely computer-
intensive, that best models are evaluated on the basis of cross-valida-
tion (prediction accuracy measures) and permutations and that only
one such best model is proposed when looking at interactions of a
particular order.

We propose a novel unified multifactor dimensionality reduction strat-
egy for genetic interaction association analysis that can handle both
unrelated individuals and families of any structure, different outcome
types (e.g., categorical, continuous or survival type), easy covariate
handling or adjustment for lower order interactions or confounding
factors, all within the same framework. When applied to family data,
we obtain a less computationally intensive method than current MDR
adaptations to family-data and allow several clusters of markers to be
proposed as showing significant association with the outcome under
investigation. This better reflects locus heterogeneity and genetic het-
erogeneity, usually present in complex diseases.

Our epistasis detection method is further evaluated and validated via a
simulation study, by computing type | error and power under a variety
of scenarios, and via application to a real-life data set.
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Development of molecular pathways analysis of GWAS data:
application to schizophrenia and bipolar disorder

C. T. O'Dushlaine, E. Kenny, International Schizophrenia Consortium, M. Gill,
D. W. Morris, A. P. Corvin;

Institute of Molecular Medicine, Trinity College Dublin, Dublin, Ireland.
Genome-wide association studies (GWAS) provide substantially
greater potential to detect common risk variants of modest effect in
complex disorders than previous positional cloning methodologies. A
major criticism has been that these studies have, to date, explained
only a small fraction of predicted heritability despite large sample sizes
and genome-wide SNP coverage. The joint action of common variants
within pathways may play a major role in predisposing to complex ge-
netic disorders, where multiple genes may contribute to susceptibility.
Thus, there is a pressing need to develop more sophisticated mining
techniques to identify biologically meaningful signals in data gener-
ated by GWAS. Molecular pathways- or systems-based approaches
to mining complex GWAS are currently gaining prominence. Here we
describe a novel SNP ratio test (SRT) that compares the observed
to expected ratios of significant to non-significant SNPs within versus
outside of pathways using GWAS data. In a recent GWAS we reported
evidence that possibly thousands of common genetic variants of small
effect contribute substantially to variance in both schizophrenia and
bipolar disorder susceptibility. We now report a two-stage molecular
pathways analysis testing 212 experimentally validated molecular
pathways using discovery (International Schizophrenia Consortium
(ISC); n=6,909) and validation (Genetic Association Information Net-
work (GAIN); n=2,729)) schizophrenia case-control samples. We also
examine whether risk pathways identified by this method contribute to
bipolar disorder susceptibility using the Wellcome Trust Case Control
Consortium sample (n=4,847).

C05.6

A Comparison of Methods for Testing Association Between
Uncertain Genotypes and Quantitative Traits
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D. Waterworth®, J. S. Beckmann', S. Bergmann’;
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of Medicine and Internal Medicine, Centre Hospitalier Universitaire Vaudois
(CHUV), Lausanne, Switzerland, Lausanne, Switzerland.

Interpretability and power of genome wide association studies can
be increased by imputing unobserved genotypes, using a reference
panel of individuals genotyped at higher marker density. For many
markers, genotypes cannot be imputed with complete certainty, and
the uncertainty needs to be taken into account when testing for asso-
ciation with a given phenotype. In this paper we compare the statisti-
cal properties of currently available methods for testing association
between uncertain genotypes and quantitative traits. We propose a
new method that has superior performance, compared to previously
available methods. Our new method is based on exact maximization
of the likelihood function, and use a mixture model to accommodate
non-normal trait distributions. Unlike some previously described meth-
ods, the proposed new method controls the false positive rate, without
requiring ad hoc filtering rules, and harsh transformations of the trait
under study. Furthermore, our in-silico analysis showed that the new
method can increase power to detect associations when the trait is
non-normally distributed. lts computation time is around one CPU-day
for a genome wide scan, with 2.5M SNPs and 5,000 individuals, which
is comparable to previously proposed methods. Finally, in a case study
of three lipid phenotypes, we demonstrate that the superior statistical
properties of the new method lead to an improved selection of SNPs
that successfully replicate in independent samples.

C06.1

Variants of the Xeroderma Pigmentosum Variant gene (POLH)
are associated with melanoma risk

N. Soufir', J. Di lucca®?, M. Guedy*, J. Lacapére®, M. Fargnoli®, A. Bourillon’,
V. Descamps?, C. Lebbe®, N. Basset- Seguin'®, K. Peris', B. Grandchamp’,
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genetique, hopital Bichat, Paris, France, *University Paris 7, APHP, France,
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U773, Paris, France, °Dermatology Department, University of I'’Aquila, I'Aquila,
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University Paris 7, APHP, Paris, France, 8Dermatology Department, hopital
Bichat,University Paris 7, APHP, Paris, France, °‘Dermatology Department,
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Louis, University Paris 7, APHP, Paris, France, ""Dermatology Department,
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Background: Xeroderma pigmentosum variant (XPV) is a rare reces-
sive autosomal genodermatosis predisposing to multiple early onset
skin cancers, including melanoma. XPV results from mutations of the
POLH gene that encodes a DNA translesion polymerase. In this work,
we tested the hypothesis that POLH variants could be associated with
melanoma risk.

Patients and methods: A common non-synonymous POLH variant,
¢.1783A>G p.M595V, was genotyped in 1075 melanoma patients and
1091 ethnic matched controls from France. In addition, we searched
for rare POLH variants by sequencing the entire coding sequence in
201 patients having a familial history of melanoma (n= 123), sporadic
multiple melanomas (n= 65) and a melanoma associated with a skin
carcinoma (n= 13).

Results: Overall, the c.1783G, p.595V allele was statistically associ-
ated with melanoma (respective allelic frequencies, 0.040 versus
0.022, P-value=1.17x10-3, OR=1.86 [1.27-2.71]), which was further
confirmed by a meta-analysis including 274 patients and 174 matched
controls from Italy (P-value =7.7x10-4, OR =1.84 [1.29- 2.63]). Inter-
estingly, three non-synonymous POLH variants were identified in 3 pa-
tients (c.295G>A p.VI9M, ¢.815T>C p.I1272T and c.1745C>T p.S582L)
that were absent in 352 chromosome controls from healthy subjects.
Conclusion: Our data strongly suggest that POLH variants could act
as low penetrance melanoma predisposing alleles. Hence, in addition
to pigmentation genes, polymorphism of other genes implicated in UV
response is associated with predisposition to melanoma. Replication
studies in other populations are awaited to precise these data.

C06.2

Identification of novel genes involved in colorectal cancer
predisposition

R. Venkatachalam’, M. J. L. Ligtenberg?, E. J. Kamping', E. Hoenselaar', M.
Voorendlt!, H. Gérgens®, H. K. Schackert®, A. Geurts van Kessel’, N. Hooger-
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Gustav Carus, Technische Universitét Dresden, Dresden, Germany.
Colorectal cancer (CRC) is the second most common cancer in the
Western world in terms of both incidence and mortality rate. A pos-
itive family history of CRC is observed in about 25% of the cases.
High-penetrant germline mutations in APC, MUTYH or the mismatch
repair genes MLH1, MSH2, MSH6 and PMS2 account for less than
5% of hereditary cases whereas in the majority of these families the
genetic defect is still unknown. In order to identify novel moderate- to
high-risk mutations contributing to CRC predisposition we employed
genome-wide copy number profiling using high-resolution SNP-based
arrayCGH on normal tissue DNA from 32 early-onset patients with mi-
crosatellite-stable CRC without polyposis. We identified small (100-
160kb) copy number anomalies in five independent families (16%), in
all cases affecting only a single gene. None of the genes had previ-
ously been described to be involved in colorectal cancer susceptibility.
All genomic lesions were validated with multiplex ligation-dependent
probe amplification (MLPA). In four cases we were able to establish
that the aberrations were inherited from one of the parents. Two of the
genomic lesions were deletions affecting a microRNA gene, illustrating
that constitutional defects in these gene expression regulators might
be common. Interestingly, at least two of the identified genes could be
linked to pathways involved in CRC development. In an ongoing lo-
cus-specific validation screen of independent families with suspected
familial CRC (currently ~250), we thus far found at least one of the
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genes to be recurrently affected, which strongly supports its role in
CRC predisposition.

C06.3

TheTRIM8 gene is a novel player of p53 pathway
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p53 helps to maintain genomic integrity, regulates the cell-stress re-
sponse, and controls human cancer development and progression.
Approximately half of all human malignancies carry mutant p53, and
many tumours containing wild-type p53 have abnormalities in p53
regulators.

By using a microarray based approach we found that p53 significantly
induces the expression of TRIM8, a gene belonging to the Tripartite
Motif (TRIM) protein family involved in various cellular functions such
as cell proliferation and differentiation. Bionformatic analysis, ChIP and
luciferase assays revealed that TRIM8 regulation is modulated by four
p53 responsive elements located in the first intron of TRIM8 gene.
Importantly, we showed that TRIM8 interacts with and increases the
p53 protein stability and it affects p53 transcriptional activation of p21
in mammalian cell lines.

TRIMS is located within the 10g24.3, a region mostly involved in de-
letions and rearrangements in brain cancer. By QPCR we showed
that the relative expression of TRIMS8 is strongly underexpressed in a
number of human glioblastomas. MTT cell proliferation and colony for-
mation assays showed that the overexpression of TRIM8 inhibits cell
proliferation. Consistently, siRNA mediated TRIM8 silencing in mouse
neural progenitor cell cultures increases the normal cell cycle progres-
sion suggesting that TRIM8 might be involved in a tumour suppression
mechanism.

Together these observations suggest the existence of a new p53-
TRIM8 feedback-loop mechanism and support the hypotheses that
TRIM8 might participate to the development of glioblastomas through
yet unknown molecular mechanisms that involve p53.

C06.4

Identification of Low Penetrance Genes associated to thyroid
cancer susceptibility using a two-step case-control approach
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Papillary Thyroid Carcinoma (PTC) is believed to have a strong genet-
ic component, as suggested by the high relative risk (8.6-fold) reported
for first-degree relatives of probands. However, no high penetrance
gene related to PTC has been described so far. The aim of this study
was to identify low penetrance genes (LPG) that could explain the in-
dividual susceptibility.

We have selected candidate genes according to the following criteria:
(i) their relevant role in biological pathways related to thyroid cell dif-
ferentiation and proliferation and (ii) their differential expression profile,
as observed in our own set of representative samples of thyroid carci-
noma. Through this process, 97 genes, tagged by 768 SNPs, were in-
cluded. SNPs were chosen through different SNPs databases (NCBI,
HapMap) and in silico tools (Pupa Suite) to include Tag SNPs and
putative functional SNPs when possible. These SNPs were genotyped
in a two step case-control study. In a first stage, we genotyped more
than 600 PTC Spanish patients versus more than 500 representative
healthy controls, using the lllumina Sentrix Array platform. Associa-

tion tests were performed on single SNPs and haplotypes to define
susceptibility PTC loci. Top ten SNPs are currently being validated by
KASPar probes in a second stage of the study that includes an Italian
series of more than 400 patiens and over 500 controls.

At this moment, we have identified, at least three putative LPG related
to thyroid cancer susceptibility. Functional validation is also being per-
formed for two of these loci.

C06.5

Detection of tumor-specific somatic mutations by transcriptome
sequencing of a cytogenetically normal acute myeloid leukemia
S. H. Eck’, P. A. Greif?3, A. Benet-Pages’, H. Popp?, A. Dufour?, T. Meitinger’*,
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Approximately half of acute myeloid leukemia (AML) patients have at
least one chromosomal aberration, whereas the other half classifies
as cytogenetically normal (CN-AML). Most of the genetic events that
initiate the disease are still undiscovered.

To identify tumor-specific somatic coding mutations, we sequenced
the transcriptome of a CN-AML and a matched remission sample by
second-generation sequencing technology (lllumina GAIll). SNPs were
called with the MAQ software. Additional filters were applied to exclude
known and possible sequencing artefacts.

We generated 20.4 and 15.6 million 32 bp paired-end reads of the
CN-AML and remission sample, respectively, which mapped to exons
of UCSC genes. 8.9% of reads for the AML and 5.0% reads of the re-
mission sample mapped to intergenic regions. Of the 11178 transcripts
with a higher expression than 60 reads per gene (corresponding to ap-
proximately 1 transcript per cell), we sequenced 5911 with an average
coverage of greater than seven. By comparing the 63159 SNPs dis-
covered in the CN-AML sample with the respective results in the remis-
sion sample, we identified 5 non-synonymous mutations not present in
either the remission sample or in dbSNP. Among them is a nonsense
mutation affecting the RUNX1 gene, which forms a well known fusion
gene in AML (RUNX1/RUNX1T1). The other 4 mutations were mis-
sense mutations which need further confirmation. Two of these were
in tumor-associated genes (TLE4, FOSB). These results demonstrate
that our technique of transcriptome sequencing is an efficient method
to discover new mutations in AML.

C06.6

lkaros is a frequently affected hematopoietic differentiation
factor in pediatric relapse-prone precursor B-cell acute
lymphoblastic leukemia

E. Waanders', M. W. M. te Loo? F. N. van Leeuwen?, V. H. J. van der Velden3,
S. V. van Reijmersdal’, J. de Vries®, S. T. M. Keijzers-Vioet', J. Y. Hehir-Kwa',
E. Sonneveld*, J. J. M. van Dongen®, A. Geurts van Kessel', P. M. Hooger-
brugge?*, R. P. Kuiper';

'Department of Human Genetics, Radboud University Nijmegen Medical Cen-
ter, Nijmegen, The Netherlands, 2Department of Pediatric Hemato-Oncology,
Radboud University Nijmegen Medical Center, Nijmegen, The Netherlands,
3Department of Inmunology, Erasmus University, Rotterdam, The Netherlands,
“Dutch Childhood Oncology Group, The Hague, The Netherlands.

Relapse is the most common cause of treatment failure in childhood
acute lymphoblastic leukemia (ALL), but is difficult to predict in the ma-
jority of cases. To explore the prognostic impact of recurrent genomic
abnormalities on relapse in children diagnosed with precursor-B cell
ALL, we have performed genome-wide copy number profiling of 34
paired diagnosis-relapse samples. Results were validated using locus-
specific copy number screening in 200 diagnosis samples of children
with or without relapse.

The majority of the copy number abnormalities were preserved be-
tween matched diagnosis and relapse samples, but lesions unique in
either of the two samples were observed in 82% of the cases. In 68%
of the cases, lesions present at diagnosis were no longer detected in
relapse samples indicating that these lesions were secondary events,
absent in the original therapy-resistant progenitor clone. However, le-
sions in IKZF1, which encodes the hematopoietic differentiation factor
Ikaros, were always preserved in relapse. Sequence analysis revealed
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that point mutations in IKZF1 do occur but are less frequent. Valida-
tion in a large cohort showed that deletions of exons 3-6, encoding the
DNA-binding Zn-finger domains, were most common. Furthermore,
IKZF1 deletions were clearly enriched in leukemias that relapsed
(26%) compared to non-relapse cases (11%, P=0.006).

In conclusion, IKZF1 deletions are frequent events in therapy-resis-
tant clones of relapse-prone pediatric precursor B-ALL. Screening for
IKZF1 lesions may help to predict disease outcome.

C07.1

Mutations of the SYCP3 gene in women with recurrent
pregnancy loss

H. Kurahashi, H. Bolor, T. Mori, S. Nishiyama, H. Inagaki, H. Kogo, M. Tsut-
sumi, T. Ohye;

Institute for Comprehensive Medical Science, Fujita Health University, Toyoake,
Aichi, Japan.

Aneuploidy, a chromosomal numerical abnormality in the conceptus or
fetus, occurs in at least 5% of all pregnancies and is the leading cause
of early pregnancy loss in humans. Accumulating evidence suggests
that the correct segregation of chromosomes is achieved by events oc-
curring in prophase during meiosis I. These include a synapsis between
homologous chromosomes, cohesion between sister chromosomes,
and meiotic recombination. In our current study, we demonstrate that
mutations in SYCP3, a gene encoding an essential component of the
synaptonemal complex that is central to the interaction of homologous
chromosomes, contributes to recurrent pregnancy loss. Two out of 26
women with recurrent pregnancy loss of unknown cause were found
to carry independent heterozygous nucleotide alterations in this gene,
neither of which was present among a group of 150 control fertile wom-
en. Analysis of transcripts from mini-genes harboring each of these two
mutations revealed that both affected normal splicing possibly result-
ing in the production of a C-terminally mutated proteins. The mutant
proteins were found to interact with their wild-type counterpart in vitro
and inhibit the normal fiber formation of the SYCP3 protein when co-
expressed in a heterologous system. These data suggest that these
mutations are likely to generate an aberrant synaptonemal complex in
a dominant-negative manner and contribute to abnormal chromosomal
behavior that may lead to recurrent miscarriage. Combined with the
fact that similar mutations have been previously identified in two males
with azoospermia, our current data suggest that sexual dimorphism in
response to meiotic disruption occurs even in humans.

C07.2

Copy number changes in patients with disorders of sex
development

S. White', H. Daggag’, T. Ohnesorg’, A. Notini', K. Roeszler', L. Gordon’, E.
Vilain?, A. Sinclair’;

"Murdoch Childrens Research Institute, Melbourne, Australia, 2UCLA, Los An-
geles, CA, United States.

Disorders of sex development (DSD), ranging in severity from genital
abnormalities to complete sex reversal, are surprisingly common and
as such represent a major pediatric concern. The cause of these dis-
orders is most often a disruption of the genetic programs that regulate
development of testes or ovaries. Although a number of genes have
been identified in these developmental pathways, in many cases of
DSD the causative mutations cannot be identified.

We have used the Affymetrix 6.0 whole genome SNP array to perform
whole genome copy number analysis on genomic DNA from 33 individ-
uals with gonadal dysgenesis. Rearrangements affecting known sex
determination genes were a duplication of the X chromosome includ-
ing DAX1 in a 46,XY female, as well as a 1.2 Mb deletion upstream of
the SOX9 locus that caused sex-reversal without campomelic dyspla-
sia in a 46,XY female. Several other potentially causative rearrange-
ments were identified, including a duplication of the SOX3 gene in a
46,XX male and a 50 kb deletion immediately downstream of GATA4
in a 46,XY female. Both of these genes have been suggested to play
a role in gonadal development in animal models without previous sup-
porting evidence in humans.

These findings will stimulate molecular analysis of a number of genes
in gonadal determination and differentiation, and support the hypoth-
esis that mutations affecting the regulation of known genes are re-
sponsible for a significant number of DSD cases.

C07.3

Afamin deficiency in mice leads to reversible infertility

G. Wietzorrek’, S. Olscher?, G. Wakonigg®, K. Pfaller’, P. Grzmil°, I. Adham®, W.
Engel®, H. Dieplinger?3;

"Division of Molecular and Cellular Pharmacology, Innsbruck, Austria, 2Division
of Genetic Epidemiology, Innsbruck, Austria, *Vitateq Biotechnology GmbH,
Innsbruck, Austria, *Division of Histology and Embryology, Innsbruck, Austria,
SInstitute of Human Genetics, University of Goettingen, Goettingen, Germany.
Previous work from our group has established the vitamin E-binding
property of afamin, a member of the albumin gene family. Afamin is
expressed primarily in liver and kidney and secreted into the plasma.
Significant amounts were detected also in follicle and seminal fluid
suggesting possible roles for afamin in vitamin E transport in these
body fluids with potential significance for fertility.

In order to investigate the physiological role of afamin in detail, afamin-
overexpressing transgenic and gene-knock-out mice were created and
characterised. Transgenic animals were phenotypically without patho-
logical findings. A detailed histological analysis of their testes revealed,
however, a significantly higher density of testis tubules. Chimeric (par-
tial afamin-knockout) mice had undetectable afamin blood levels and
were completely infertile so that homozygous afamin-knockout mice
could not be bred. Histological characterisation of male chimeric ani-
mals indicated impaired/dysfunctional spermiogenesis resembling the
human Sertoli-Cell-Only phenotype, female animals were histologi-
cally free of pathological findings. Supplementation with recombinantly
produced murine afamin by a constant diffusion pump device led to
restoration of normal testes size, histology, spermiogenesis and fertil-
ity.

Taken together, afamin is described here as a novel gene which plays
a key role in fertility. The findings from successfully treating infertile
mice with exogenous afamin suggest a therapeutic potential for treat-
ing human fertility with afamin.

C07.4

The challenge of prenatal and preimplantation genetic diagnosis
of mitochondrial DNA disorders

S. Monnot', N. Gigarel?, L. Hesters®, P. Burlet?, A. Benachi?, Y. Dumez?, G.
Tachdjian®, A. R6tig", R. Frydman?®, A. Munnich’, N. Frydman?®, J. P. Bonnefont!,
J. Steffann’;

'Inserm U781, Necker-Enfants Malades Hospital, Paris, France, 2Necker-En-
fants Malades Hospital, Paris, France, *Antoine-Béclére Hospital, Clamart,
France.

Mitochondrial DNA (mtDNA) mutations cause a wide range of seri-
ous genetic diseases with high transmission risk, due to their maternal
inheritance. Because there is no efficient therapy for these disorders,
“at risk” couples often ask for prenatal (PND) and/or preimplanta-
tion diagnosis (PGD). However, little is known about the factors that
might determine the mutant loads (heteroplasmy) in a child of a car-
rier mother. Here we report our experience in PND and PGD for the 2
most common mtDNA mutations. The m.3243A>G, a cause of MELAS
syndrome (Mitochondrial myopathy, Encephalopathy, Lactic Acidosis
and Stroke-like episodes), and the m.8993T>G responsible for NARP
(Neurogenic weakness, Ataxia, Retinitis Pigmentosa) or Leigh syn-
drome, were quantified in 21 preimplantation embryos (3 NARP and
18 MELAS) and 19 fetuses (9 MELAS et 10 NARP) from heteroplas-
mic females. While the mutant load pattern depended on the type of
mtDNA mutation, it was however stable in various blastomeres from a
given embryo and in various tissues from a given fetus. No temporal
variation of heteroplasmy was found in 8 heteroplasmic fetuses who
had at least two samples at different stages of development.

Eight children, carrying less than 30% mutant load in the prenatal peri-
od, were born and are healthy at 18 months to 9 years of age. Prenatal
heteroplasmy less than 30% is therefore predictive of a good postnatal
prognosis, even though longer clinical follow-up is required. PGD, by
giving the opportunity to select embryos with low mutant loads, consti-
tutes a valuable alternative to PND.
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C07.5

Prenatal oligo-based arrayCGH with custom made focused
design: first experiences

A. Lott, M. Kuhn, H. Gabriel, M. Gencik;

ZMG Osnabrueck, Osnabrueck, Germany.

ArrayCGH is a well implemented diagnostic tool for the detection of
submicroscopic chromosomal imbalances. Postnatal array-CGH is
routinely performed in our lab using whole genome oligonucleotide ar-
rays (Agilent). Sometimes, if imbalances with uncertain clinical signifi-
cance are detected, the interpretation of the results is challenging. This
is particularly crucial in a prenatal setting. To minimize such difficulties,
we decided to design our own focused oligonucleotide microarray us-
ing Agilents eArray tool. Our array design is based on the 44k format
(more than 40.000 oligonucleotides) and restricted on the dense cov-
erage of about 130 microdeletion/duplication syndromes and subtelo-
meric regions combined with a 1Mb whole genome spacing.

In our ongoing process of validation we found very good concor-
dance of the arrayCGH results with our focused design compared to
the whole genome design. First we used DNA samples derived from
blood of patients with known aberrations and normal male and female
controls. But the interest in prenatal testing of fetuses with abnormal
ultrasound findings is increasing and therefore we successfully tested
the DNA from fetal samples like chorion villi and cultured amniocytes.
If there is no time for culturing, uncultured amniocytes is a challenging
material for use in arrayCGH, since the number of cells in amniotic
fluid in early pregnancies is low. Different methods for DNA isolation,
whole genome amplification and fluorescence labelling were tested to
optimize arrayCGH quality.

Summarized, our results are encouraging to go on with implementing
this focused array design in our lab for pre- and postnatal arrayCGH
diagnostics.

C07.6

Trend analysis of invasive prenatal diagnosis before and after
the introduction of a new prenatal screening policy in the
Netherlands.

K. D. Lichtenbelt', B. Z. Alizadeh? P. G. Scheffer®, G. C. Page-Christiaens®, P.
Stoutenbeek®, G. H. Schuring-Blom?*;

"Universitary Medical Center Utrecht, Utrecht, The Netherlands, 2Complex
Genetics Section, Department of Medical Genetics, University Medical Center
Utrecht, Utrecht, The Netherlands, *Department of Perinatology and Gynaecol-
ogy, University Medical Center Utrecht, Utrecht, The Netherlands, “‘Department
of Medical Genetics, University Medical Center Utrecht, Utrecht, The Nether-
lands.

In 2007 a new prenatal screening-policy for Down’s syndrome was in-
troduced in the Netherlands. Before 2007 only women of 36 years and
older were offered prenatal screening. According to new legislation,
this was extended to all women, regardless of maternal age. Screen-
ing includes maternal blood markers and fetal nuchal translucency
measurement. We sought to study the effect of the new policy on the
outcome of invasive prenatal diagnosis by chorionic villus sampling
and amniocentesis. Therefore we collected the outcome of conven-
tional karyotyping of all invasive procedures (n=9931) performed be-
tween January 2000 and December 2008 in the Universitary Medical
Center Utrecht (UMCU). Data were extracted from the cytogenetic
database. A trend analysis was made of the number- and type of in-
vasive procedures, indications and percentage and type of abnormal
karyotypes. Results show that the contribution of women younger than
36 years rose significantly, from 19,3 % in the years before the new
policy, to 25,3% after 2007. For women younger than 36 years, the
percentage of abnormal karyotypes also increased significantly from
13% to 19%. The percentage of abnormal karyotypes for all maternal
ages increased from 6,5% to 8,8%, mainly due to the increased use of
high performing indications, such as ‘abnormal first trimester screen-
ing’ and ‘sonography findings’, as opposed to ‘advanced maternal age’
alone as indication for the invasive diagnostics. This rise was mainly
due to the increased detection of autosomal trisomies. There was no
significant difference in the type of autosomal trisomies detected.

C08.1

Nicolaides-Baraitser Syndrome - Delineation of the Phenotype

S. B. Sousa’?, O. A. Abdul-Rahman?®, A. Bottani*, V. Cormier-Daire®, A. Fryer,
G. Gillessen-Kaesbach’?, D. Horn®, D. Josifova®, A. Kuechler’®, M. Lees’, K.
MacDermot', A. Magee™, F. Morice-Picard™, E. Rosser’, A. Sarkar", N. Shan-
non'™, |. Stolte-Dijkstra’®, A. Verloes'®, E. Wakeling™, L. Wilson’, R. C. M. Hen-
nekam™'’;

"Department of Clinical Genetics, Great Ormond Street Hospital for Children,
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Coimbra, Coimbra, Portugal, *Division of Medical Genetics, Department of Pe-
diatrics, University of Mississippi Medical Center, Jackson, MS, United States,
‘Department of Genetic Medicine, Geneva University Hospitals, Geneva, Swit-
zerland, *Département de Génétique, Hopital Necker-Enfants Malades, Paris,
France, °Royal Liverpool Children’s Hospital, Liverpool, United Kingdom, "Insti-
tut fiir Humangenetik Liibeck, Universitatsklinikum Schleswig-Holstein, Liibeck,
Germany, éInstitut fiir Medizinische Genetik, Humboldt-Universitat, Berlin, Ger-
many, °Clinical Genetics Department, Guy’s Hospital, London, United Kingdom,
"°Institute of Human Genetics, University Hospital, Essen, Germany, ""North
West Thames Regional Genetics Service, Kennedy Galton Center, London,
United Kingdom, ?Regional Genetics Service, Belfast City Hospital, Belfast,
United Kingdom, "*Medical Genetics Unit, CHU de Bordeaux, Bordeaux,
France, "“Clinical Genetics Service, City Hospital, Nottingham, United Kingdom,
*Department of Genetics, University Medical Center Groningen, Groningen,
The Netherlands, "®Department of Clinical Genetics, Robert Debré University
Hospital, Paris, France, '"Clinical and Molecular Genetics Unit, Institute of Child
Health, UCL, London, United Kingdom.

Nicolaides-Baraitser syndrome is a mental retardation-multiple con-
genital anomalies syndrome, reported for the first time in 1993, and
since then in only four cases. We aimed to delineate the phenotype
and natural history better and were able to gather eighteen hitherto
undescribed patients through a multi-centric collaborative study. In ad-
dition, we gathered follow-up data of the earlier reported cases, includ-
ing long-term follow-up of the original patient.

Nicolaides-Baraitser syndrome was found to be a distinct and well rec-
ognizable entity with limited clinical variability. Main clinical features
are severe mental retardation, limited or absent speech, seizures,
short stature, sparse hair, typical facial characteristics, brachydactyly,
prominent finger joints and broad distal phalanges. Some of the fea-
tures can be progressive with time. There is no important gender dif-
ference in occurrence, frequency and severity of the syndrome, and
all cases have thus far been sporadic. Consanguinity is not increased.
Micro-array analysis in 14 of the patients gave normal results. There is
no clue to the cause, except possibly the progressive nature.

The entity has always been considered a very rare condition, but the
present series gathered over a short period of time may indicate it
to be underrecognized. The present detailed phenotype analysis may
help recognizing further patients. Further research to detect the cause
is in progress.

C08.2

Severe Non-Lethal Recessive Type VIl Ol: Clinical, Histological
and Radiographic Features

J. C. Marini', W. Chang’, F. H. Glorieux?, T. E. Hefferan®, F. Rauch?, M.
Abukhaled’, P. A. Smith?, D. Eyre’;

'NICHD, NIH, Bethesda, MD, United States, 2Shriners Hospital for Children,
McGill Univ, Montreal, QC, Canada, *Mayo Clinic, Rochester, MN, United
States, “Shriners Hospital for Children, Chicago, IL, United States, *Univ Wash-
ington, Seattle, WA, United States.

Type VIl osteogenesis imperfecta is a recently defined recessive le-
thal/severe Ol caused by null mutations in LEPRE1 encoding collagen
prolyl 3-hydroxylase |. We present here the first complete description
of two non-lethal cases of type VIII Ol, 17 and 10 yr old boys with
null mutations in both alleles of LEPRE1. Both probands were SGA
term babies. They have extreme growth deficiency, white sclerae and
normal dentin. Their extremities are rhizomelic with popcorn epiphy-
ses. They have severe scoliosis with multiple vertebral compressions;
DEXA L1-L4 z-scores were -6.3 and -5.8. Their dermal collagen fibrils
have same average diameter as matched controls, but greater diame-
ter variability and multiple border irregularities. On mass spectrometry,
the level of Type | collagen Pro986 3-hydroxylation was <5% of normal
in dermis, iliac crest bone and collagen secreted by cultured fibroblasts
and osteoblasts, ruling out redundancy of P3H function in skin and
bone. Serum test results were distinctive compared to other Ol types,
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with elevations of both BSAP, an osteoblast product, and TRAP, an
osteoclast product, consistent with elevated bone turnover. lliac crest
histomorphometry confirmed extremely high bone turnover, along with
elevated mineral apposition rate and faster matrix mineralization than
type VII Ol. Stained sections demonstrated a distinctive broad osteoid
seam on all trabecular surfaces and abnormal osteoblast morphology,
with irregularly shaped cells piled up on the newly deposited matrix,
rather than a normal monolayer of cuboidal osteoblasts. These clinical
and histological features provide a diagnostic guide for clinicians.

C08.3

Aicardi-Goutiéres syndrome and other disorders associated with
intracranial calcification

Y. J. Crow;

Academic Unit of Medical Genetics, Manchester, United Kingdom.
Aicardi-Goutiéres syndrome is a Mendelian mimic of congenital infec-
tion, also showing overlap with systemic lupus erythematosus at both
a clinical and biochemical level. The recent identification of mutations
in TREX1 and genes encoding the RNASEH2 complex in AGS pa-
tients, and studies of the function of TREX1 in DNA metabolism, have
defined a novel mechanism for the initiation of autoimmunity by inter-
feron-stimulatory nucleic acid. In a genotype-phenotype analysis, we
previously showed that 17% of AGS families do not have identifiable
mutations in AGS1-4. We have now identified the AGS5 gene and will
present data to show that the AGS5 protein may (also) act as a nega-
tive regulator of the cell-intrinsic antiviral response.

Additionally, through our work on Aicardi-Goutiéres syndrome we have
developed an interest in several ‘new’ syndromes where intracranial
calcification provides a significant clue to the diagnosis. These disor-
ders include Coats plus/cerebroretinal microangiopathy with calcifica-
tion and cysts (CRMCC), spondyloenchondrodysplasia with CNS dis-
ease and immune dysfunction (SPENCD), and (what we have called)
‘true-pseudo-TORCH syndrome’. We will outline our ongoing clinical
and molecular efforts to classify diseases in which intracranial calcifi-
cation provides an important diagnostic handle.

C08.4

Gerodermia osteodysplastica is caused by mutations in
SCYL1BP1, a novel Rab-6 interacting golgin

U. Kornak', H. Hennies?, H. Zhang', J. Egerer', X. Zhang', W. Seifert?, J. Kue-
hnisch’, B. Budde®, M. Naetebus?, F. Brancati‘, W. R. Wilcox®, D. Muellers, P. B.
Kaplan’, A. Rajab®, B. Dallapiccola’, W. Newman?®, J. Clayton-Smith®, M. Tassa-
behji®, B. Steinmann’, F. A. Barr"', P. Nuernberg?, P. Wieacker'?, S. Mundlos™'3;
TInstitut fuer Medizinische Genetik, Berlin, Germany, 2Cologne Center for
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Angeles, CA, United States, ®Institute of Medical Genetics, Klinikum Chemnitz,
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Mary’s Hospital, University of Manchester, Manchester, United Kingdom, °Divi-
sion of Metabolism and Molecular Pediatrics, University Children’s Hospital,
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versitaet, Muenster, Germany, *Max Planck Institute for Molecular Genetics,
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Gerodermia osteodysplastica (GO; OMIM 231070) is a rare autosomal
recessive segmental progeroid syndrome characterized by osteoporo-
sis with increased fracture susceptibility, joint laxity with frequent hip
dislocation, cutis laxa and jaw hypoplasia. Using a positional cloning
approach in consanguineous Mennonite pedigrees from Germany,
Canada, and Mexico, we identified an identical homozygous interval
on chromosome 1g24 with a multipoint lod score of 12.0. Subsequent
mutation screening revealed the homozygous nonsense mutation
p.Glu143Xin the gene SCYL1BP1. In nine additional GO patients from
various origins we identified eight other loss-of-function mutations.
SCYL1BP1 encodes the soluble protein SCY1-like 1 binding protein 1,
which is expressed at high levels in skin and osteoblasts and contains
coiled-coil domains. Protein expression was completely lost in patient
fibroblasts. We demonstrated that SCYL1BP1 localizes to the Golgi
apparatus and specifically interacts with GTP-bound small GTPase
Rab6, an important regulator of anterograde and retrograde Golgi traf-

ficking. In contrast to the overlapping disorder Debré-type cutis laxa
(ARCL type Il, OMIM 278250) no impairment of retrograde trafficking
was detected in patient fibroblasts. Therefore, it is likely that the novel
golgin SCYL1BP1 plays a role in anterograde trafficking within the
secretory pathway. These findings imply an association of secretory
pathway dysfunction with age-related changes in connective tissues.

C08.5

Familial cases with hypomethylation of the imprinted IGF2-H19
domain in Silver-Russell Syndrome (SRS)

D. Bartholdi', M. Krajewska-Walasek?, K. Ounap®*, H. Gaspar', K. H. Chrza-
nowska?, H. llyana®, H. Kayserili®, I. W. Lurie™®, A. Schinzel', A. Baumer';
"Institute of Medical Genetics, University of Zurich, Schwerzenbach, Swit-
zerland, 2Department of Medical Genetics, The Children’s Memorial Health
Institute, Warsaw, Poland, *Department of Genetics, United Laboratories, Tartu
University Hospital, Tartu, Estonia, “Department of Pediatrics, University of
Tartu, Tartu, Estonia, *Belorussian Research Institute of Hereditary Diseases,
Minsk, Belarus, SInstitute of Child Health, Division of Medical Genetics, Istanbul
University, Istanbul, Turkey, "Maryland Physicians Associates, Baltimore, MD,
United States.

Silver-Russell syndrome (SRS) is a heterogeneous condition charac-
terized by severe intrauterine growth retardation, poor postnatal catch
up growth, craniofacial features, body asymmetry and a variety of mi-
nor malformations. Loss of DNA methylation at the telomeric imprinting
control region 1 (ICR1) on 11p15 is an important cause of SRS.

We studied the methylation pattern at the H19-IGF2 locus in 200 pa-
tients with SRS and SRS-/ike phenotypes and identified epimutations
in about 40% of patients with SRS. Amongst this cohort we identified
two families each with two siblings with SRS, displaying hypomethyl-
ation of H79 and IGF2. In both families neither of the parents showed
clinical signs of SRS and methylation analysis in the fathers revealed
normal results. In a third family we identified an epimutation in both a
30 year-old clinically affected father and his likewise affected daugh-
ter. Father and daughter showed a classical SRS phenotype with no
additional clinical signs. Sequencing of the differentially methylated
region (DMR) 5’ of the H719 gene did not reveal mutations in the three
families.

The two families for whom we identified epimutations in siblings most
likely represent germ cell mosaicism of an incorrect methylation mark
at the ICR1 during spermatogenesis in the fathers. The third family
accounts for transmission of an epimutation from an affected father to
his daughter through the male germ line. The underlying mechanism
remains to be explained.

Our finding of familiar cases with SRS carrying epimutations has im-
portant implications for both genetic counseling and determination of
the origin of the epimutations.

C08.6

Germline mutation in NLRP2 (NALP2) in a familial imprinting
disorder (Beckwith-Wiedemann Syndrome).

D. Lim"? E. Meyer', S. Pasha’, L. J. Tee', F. Rahman’, J. R. W. Yates**, C. G.
Woods**, W. Reik®, E. R. Maher"?;

'Department of Medical and Molecular Genetics, Institute of Biomedical Re-
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of Cambridge, Cambridge Institute of Medical Research, Addenbrooke’s Hos-
pita, Cambridge, United Kingdom, “East Anglian Medical Genetics Service,
Addenbrooke’s Treatment Centre, Addenbrooke’s Hospital, Cambridge, United
Kingdom, ®Laboratory of Developmental Genetics and Imprinting, The Babra-
ham Institute, Cambridge, United Kingdom.

Beckwith-Wiedemann syndrome (BWS) is a fetal overgrowth and hu-
man imprinting disorder resulting from the deregulation of a number
of genes, including /IGF2 and CDKN1C, in the imprinted gene cluster
on chromosome 11p15.5. Most cases are sporadic and result from
epimutations at either of the two 11p15.5 imprinting centres (IC1 and
IC2). However, rare familial cases may be associated with germline
11p15.5 deletions causing abnormal imprinting in cis. We report a fam-
ily with BWS and an IC2 epimutation in which affected siblings had
inherited different parental 11p15.5 alleles excluding an in cis mecha-
nism. Using a positional-candidate gene approach we found that the
mother was homozygous for a frameshift mutation in exon 6 of NLRP2.
While germline mutations in NLRP7 have previously been associated
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with familial hydatidiform mole, this is the first description of NLRP2
mutation in human disease and the first report of a frans mechanism
for disordered imprinting in BWS. These observations are consistent
with the hypothesis that NLRP2 has a previously unrecognised role in
establishing or maintaining genomic imprinting in humans.

C09.1

Genetic risk model for coeliac disease helps identify high-risk
individuals.

J. Romanos’, C. C. van Diemen’, |. M. Nolte', G. Trynka', A. Zhernakova?,

J. Fu', M. T. Bardella®*, D. Barisani®, R. McManus®, D. A. van Heel’, C. Wij-
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Background: Coeliac disease (CD) is a common chronic disorder of
the small intestine, resulting from aberrant cellular responses to glu-
ten peptides, and often remains undiagnosed. It is a complex genetic
disorder although 95% of the patients carry the risk heterodimer HLA-
DQ2. Genome-wide association studies on CD have identified nine
non-HLA loci that also contribute to CD risk, most of which are shared
with other immune-related diseases. Our aim is to predict the genetic
risk for CD using HLA and non-HLA risk alleles.

Methods: We selected ten independent polymorphisms in 2308 cases
and 4585 controls from Dutch, UK, and Irish populations and catego-
rized the individuals into three risk groups, based on their HLA-DQ2
genotype. We used the summed number of non-HLA risk alleles per
individual to analyze their cumulative effect on CD risk, adjusting for
sex and population group in logistic regression analysis. We validated
our findings in 436 Italian cases and 532 controls.

Findings: CD cases carried more non-HLA risk alleles than controls:
individuals carrying 13 or more risk alleles had a higher CD risk (OR
= 6-2; 95% CI 4:-1-9-3) compared to those carrying zero to five risk
alleles. Combining HLA and non-HLA risk genotypes in one model in-
creases sensitivity by 6.2% compared to using only HLA for identifica-
tion of high-risk individuals with slight decrease in specificity.

We can use non-HLA risk factors for CD to improve identification of
high-risk individuals. Our risk model is a first step towards better diag-
nosis and prognosis in high-risk families and population-based screen-
ing.

C09.2

Identity by descent within and between human populations

A. Gusey, P. Palamara, A. Darvasi, P. Gregersen, I. Pe’er;

Department of Computer Science, Columbia University, New York, NY, United
States.

The availability of cost-effective, high throughput technologies to geno-
type common alleles has yielded an unprecedented wealth of genome-
wide data on human variation, deeply sampled within and across pop-
ulations. We have developed a rapid method that facilitates extensive
evaluation of shared genetic segments across millions of sample-pairs.
We demonstrate the use of hidden relatives as parent-surrogates for
phasing detection of deletions, and imputation at IBD segments.
When combined with phenotypic data, IBD provides a strategy to de-
tect association to rare, untyped alleles. This is especially useful in
isolated populations. We demonstrate this by detection of previously
unreported, genomewide significant associations in Pacific Islanders
and Ashkenazi Jewish samples.

In Population genetics, IBD sharing paves the way for observing very
recent genetic history of samples, both genomewide as well as for spe-
cific loci. We show extensive hidden relatedness between individuals
within populations that provides estimates of demographic parameters.
Specifically, for Ashkenazi Jewish populations we demonstrate and a
severe bottleneck 20-25 generations before present. We show genetic
sharing to be focused at regions that suggest a causal mechanism for
ancient sharing rather than recent relatedness, such as the HLA and
the commonly polymorphic inversion of 5Mbp on chromosome 8p23.1
. Finally, we filter out sharing that is non-informative because it is too
recent or causal and show clustering of populations based on genetic
sharing.

C09.3

Control of meiotic recombination in the human genome

M. C. Ergoren’, |I. L. Berg', P. Donnelly?, A. J. Jeffreys';

'Department of Genetics, University of Leicester, Leicester, United Kingdom,
2Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford,
United Kingdom.

Meiotic recombination increases haplotype diversity and thus pro-
foundly affects evolution. High resolution analysis of de novo recom-
bination events in human sperm DNA has revealed clustering into
very narrow hotspots that generally coincide with abrupt breakdown of
linkage disequilibrium. Using population genetics approaches applied
to whole genome diversity surveys such as the International HapMap
project, sites of historical recombination activity have been inferred.
Around 40% of ~30000 hotspots so identified contain a 13 bp motif
CCNCCNTNNCCNC which appears to be involved in hotspot specifi-
cation and which may also drive some modes of genome instability. To
test the effect of the motif on crossover frequencies and distributions,
candidate hotspots with the motif at their centre and which carry a mo-
tif-disrupting SNP are being studied. The first hotspot to be analysed
in sperm showed extreme biased gene conversion accompanying
crossover in men heterozygous at the disrupting SNP. The bias was
in favour of the motif-disrupting allele, consistent with suppression of
crossover initiation on chromosomes carrying this allele. This provides
direct evidence for the importance of this motif in crossover initiation,
and helps shed light on hotspot polymorphism and turnover in human
populations.

C09.4

New evidences about MHC-based patterns of mate choice

M. Bicalho, J. da Silva, J. M. Magalh&es, W. Silva;

Immunogenetics Histoc. Laboratory, Curitiba-Parana, Brazil.

Major Histocompatibility Complex (MHC) genes code for cell surface
proteins, which plays an important role in immune recognition. In the
late 1970s, Yamazaki observed that inbred mice were more likely to
mate with partners having MHC dissimilar genes. Females’ preference
for MHC dissimilar mates was also observed in other vertebrate spe-
cies, including humans. It has been shown that MHC influences mating
selection mediated by preferences based on body odor. What's the
functional significance of these findings, if some? It was assumed that
through olfactory cues MHC-related evolved as a strategy to maximize
the offspring MHC heterozygosity. Parents with dissimilar MHCs could
provide their offspring with a better chance to ward infections off be-
cause their immune system genes are more diverse. MHC genotype
might be used to signal relatedness and immune response genotypes
through.

We investigated whether husband-wife couples (n=90) obtained from
LIGH’s database were more MHC-similar/dissimilar in comparison to
random couples generated from the same database (n=55 000) as
to collect evidence of MHC influence in MHC-based patterns of mate
choice.

The individuals HLA typing (Class | and Class Il) was performed by
PCR-SSP or PCR-rSSOP using a commercial kit ( One Lambda Inc.,
Canoga Park. CA, USA).

Our results and comparisons ( p= 0,014) suggest that couples seem
to be formed by individuals with less HLA similarity, corroborating the
hypothesis that HLA antigens, especially Class |, may influence mate
selection and marriages in humans.

C09.5

Genomic tests for identification of authenticity of historical
remains in case of Romanov family.

E. I. Rogaev'? A. P. Grigorenko®®, Y. K. Moliaka?, G. Faskhutdinova?, A.
Goltsov®, E. L. W. Kittler*, |. Morozova’;

"Vavilov Institute of General Genetics, Russian Academy of Science, Moscow,
Russian Federation, ?Brudnick Neuropsychiatric Research Institute, University
of Massachusetts Medical School, Worcester, MA, United States, *Research
Center of Mental Health, Russian Academy of Medical Science, Moscow, Rus-
sian Federation, *CFAR, University of Massachusetts Medical School, Worces-
ter, MA, United States.

We performed the DNA investigation of recently found human historical
remains presumably belonging to Prince Alexei and his sister, children
of Russian Emperor Nicholas Il. We also provided the comprehensive
genomic analysis of authenticity of skeleton remains of Nicholas Il and
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members of his family and their attendants. The rapid methodologi-
cal approach for reconstruction of complete mitochondrial DNA se-
quences from very limited amount of old historical human specimens
has been developed. We were able to recover the highly informative
nuclear DNA: gender-, autosomal STRs and Y-STR profiles from the
>90 years old bone specimens or the archival bloodstain samples.
Multiplex PCR assay and population databases analysis were per-
formed to test the origin of Y-chromosome haplogroups of Nicholas Il
and Prince Alexei. Mitochondrial haplogroups were also defined for all
members of Romanov family and their attendants. Comparison with
large population databases from Eurasian populations was employed
to test whether the genographic origin of the haplotypes is consistent
with the historical data.

We demonstrate here that convergent analysis of complete mitochon-
drial genome sequences combined with Y-chromosome profiles is effi-
cient for individual and kinship identification of historical relics. The ge-
notyping of damaged specimens and paternal and maternal lineages
of Royal family demonstrated that recently found 90-years old human
remains belong to Nicholas Il children, Prince Alexei and his sister, and
provided an evidence that remains of all members of Romanov family
(including Anastasia and Alexei) have been identified.

C09.6

Dissecting the genetic make-up of Central Eastern Sardinia
using a high density set of sex and autosomal markers

L. M. Pardo’, P. Rizzu', G. Piras?, K. der Gaag®, D. Sondervan’, Z. Bochdano-
vits’, M. Monne?, A. Gabbas?, N. Bradman*, P. de Knijff, A. Ruiz-Linares’, P.
Heutink';

"Medical Genomics, Amsterdam, The Netherlands, 2Biomolecular and Cyto-
genetic Center, Dept. Of Hematology and Oncology, San Francesco Hospital,
Nuoro, Italy, SForensic Laboratory for DNA Research, Leiden, The Netherlands,
“The Galton Laboratory,University College London, London, United Kingdom.
Genetic isolates are valuable for identifying genetic variations underly-
ing complex traits. However, prior knowledge of the genetic structure
of the isolate is fundamental for carrying-out genome-wide associa-
tion studies (GWAS) in these populations. The Sardinian population is
currently the target of GWAS because of its ancient origin and long-
standing isolation. To perform GWAS in Sardinia, we aim to character-
ize a subpopulation from the archaic area of Central-Eastern Sardinia
at the genomic level. We used sex-specific markers (Y-chromosome
and mtDNA) to assess the heterogeneity of the founder lineages and
the divergence from other populations. In addition, we used a dense
set of autosomal markers (SNP 5.0 array, Affymetrix) to investigate
genome-wide Linkage Disequilibrium, to construct a Copy Number
Variation map and to estimate pair-wise kinship and inbreeding.We
first determined Y-chromosome lineages in 256 unrelated Sardinians
using biallelic and microsatellite markers. Our analysis showed that
the frequency of the major Y haplogroups clearly sets this population
apart from other European haplogroups. The analysis of microsatellite
markers revealed a high degree of gene diversity. Pairwise kinship
and inbreeding were estimated in 113 subjects using 77709 autosomal
SNP markers. We found that 16% of the subject pairs shared identi-
cal-by descent alleles more often than expected by chance. Further-
more, 60% of the subjects had low inbreeding coefficient values. Our
preliminary results confirm that Sardinia is genetically different from
other populations, as shown by Y-chromosome markers. The kinship
and inbreeding estimates indicate some degree of relatedness among
Sardinians, as expected for an isolated population.

C10.1

A genome-wide association study identified novel susceptibility
loci for type 2 diabetes mellitus in Chinese population residing
in Taiwan

C. F. Yang', J. Y. WU', F. J. Tsai?, C. C. Chen’, P. Chen’, C. H. Chen', Y. M.
Liu', C. F. Shiu’, C. S. J. Fann', Y. T. Chen’;

'Academia Sinica, Taipei, Taiwan, 2?China Medical University Hospital, Taic-
hung, Taiwan.

Type 2 diabetes mellitus (T2DM) is the forth leading cause of death in
Taiwan. The prevalence of DM in Taiwan increases from 4.63% in 2001
to 4.69% in 2003 and the mortality from diabetes mellitus has almost
doubled over the past ten years. To identify genetic variants for T2DM
in Han-Chinese that accounts for 98% of the Taiwan population, we
conducted a two-stage genome-wide association study with a total of

1715 cases and 2000 random controls. Genotyping was started with
517,401 SNPs that pass quality control filters using the lllumina Hap-
550duov3 chip and then validated and replicated in a cross-plateform
sequenom. All patients were diagnosed using the American Diabetic
Association Criteri and recruited from the China Medical University
Hospital, Taiwan. Random controls were selected from the Taiwan
Han-Chinese Blood and Cell Bank, Academia Sinica, Taiwan. We ex-
cluded SNPs from further analyses by three major criterions: (1) miss-
ing data rate>5%, (2) missing data rate>1% for SNPs with a minor al-
lele frequency < 5%, and (3) p-value of Hardy-Weinberg Disequilibrium
test <107. We identified one previously unknown signal with significant
evidence (p < 107) for association with T2DM. Four SNPs/loci showed
positive association (107 < p < 10®°), including the KCNQ1 previously
reported in Japanese population. In addition to confirming the known
association with KCNQ1, we have identified four novel loci associated
with T2DM in Han-Chinese population. Our study indicated the hetero-
geneity of type 2 diabetes mellitus between the Asian and Caucasian
populations.

C10.2

Genome-wide association analysis and expression analysis
from adipose tissue reveals coagulation factor Xlll as a novel
candidate gene for low HDL-cholesterol

P. P. Laurila’, J. Naukkarinen', S. Séderlund?, J. Saharinen’, S. Ripatti’, I.
Lindqvist!, M. Gentile’, M. Jauhiainen’, M. Taskinen?, L. Peltonen?;

"National Institute of Health and Welfare, Finland, Helsinki, Finland, ?Depart-
ment of Medicine, University of Helsinki, Finland, Helsinki, Finland, *The Well-
come Trust Sanger Institute, Cambridge, United Kingdom.

Inverse correlation between HDL-cholesterol level and atherosclerosis
has been established. To identify potentially novel variants associated
with HDL-cholesterol, we genotyped 450 Finns (lllumina370K) from
EUFAM population sample, either having extremely high (>90th per-
centile) or low (<10th percentile) HDL-C levels. Out of these, subcuta-
neous fat biopsies were obtained from 54 individuals, and their global
expression profiles were analyzed using Affymetrix microarrays.

Two best HDL associating SNPs were located at CETP, as in previous
studies. However, the 3rd and 10th best hits (rs7766109, p=10-5 and
rs4959377, p=3.45x10-5) were located within F13A1, a coagulation
factor with no previously reported associations with lipids. After testing
54 additional SNPs within F13A1 region, we detected associations for
10 of them, all of them located within introns 3-5. The associations
of F13A1 introns 3-5 for HDL were replicated in a normally distrib-
uted Health2000 population sample (n=890). At mRNA level, F13A1
was higher expressed in adipose tissue of individuals with low HDL
(p=0.007), and a dose-dependent effect of rs7766109 genotype on
both F13A1 expression (p=0.02) and HDL-levels (p=0.004) was ob-
served.

We also analyzed the adipose tissue expression profiles of 5 insulin
sensitive and 5 insulin resistant Finnish subjects before and after a
euglycemic insulin clamp. Again, F13A1 expression was 6-fold higher
in IR subjects compared to IS individuals (p=0.003). Moreover, an
insulin-induced decrease in F13A1 expression was observed in IR
(p=0.047) but not IS subjects.

Here we show that combination of global SNP and expression analy-
sis can be a powerful tool in studying the mechanisms of complex
diseases.

C10.3

Loci on chromosome 19 and 20 are associated with age at
natural menopause: a meta-analysis of 10,399 women

L. Stolk?, J. M. Murabito®*, N. Franceschini®, A. V. Smith®, N. Glazer’, G.
Zhai®, J. R. B. Perry®, P. F. McArdle™, A. Arnold", E. Boerwinkle?, A. Burri®, L.
Ferrucci®®, V. Gudnason®'™, A. Hofman? D. Karasik’®, A. R. Shuldiner'®s, E.
Streeten’®, A. Murray®, T. D. Spector®, B. McKnight', T. B. Harris', E. Demer-
ath’®, A. G. Ultterlinden’?, K. L. Lunetta®'®;

'Department of Internal Medicine, Erasmus MC, Rotterdam, The Netherlands,
2Department of Epidemiology, Erasmus MC, Rotterdam, The Netherlands, *The
National Heart Lung and Blood Institute’ Framingham Heart Study, Framing-
ham, MA, United States, *Section of Internal Medicine, Department of Medicine,
Boston University School of Medicine, Boston, MA, United States, *Department
of Epidemiology, University of North Carolina Gillings School of Global Public
Health, NC, United States, ®Icelandic Heart Association, Kopavogur, Iceland,
’Cardiovascular Health Research Unit and Department of Internal Medicine,
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University of Washington, Seattle, WA, United States, ®Department of Twin
research & Genetic Epidemiology, King’s College, London, United Kingdom,
9Institute of Biomedical and Clinical Science, Peninsula Medical School, Exter,
United Kingdom, "°Department of Medicine, University of Maryland School of
Medicine, Baltimore, MD, United States, ""Department of Biostatistics University
of Washington, Seattle, WA, United States, ?Human Genetics Center, Univer-
sity of Texas Health Science Center, Houston, TX, United States, "*Longitudinal
Studies Section, Clinical Research Branch, Gerontology Research Center,
National Institute on Aging, Baltimore, MD, United States, “University of Ice-
land, Reykjavik, Iceland, *Hebrew Senior-Life Institute for Aging Research and
Harvard Medical School, Boston, MA, United States, "°Department of Epide-
miology, University of Washington, Seattle, WA, United States, ""Laboratory

of Epidemiology, Demography, and Biometry, Intramural Research Program,
National Institute on Aging, Bethesda, MD, United States, "®Division of Epidemi-
ology and Community Health, School of Public Health, University of Minnesota,
Minneapolis, MN, United States, "*Department of Biostatistics, Boston Univer-
sity School of Public Health, Boston, MA, United States.

Menopause, defined by the cessation of the menstrual cycle due to
depletion of the follicle pool, influences a woman'’s well-being and is an
important risk factor for several major age-related diseases including
cardiovascular diseases, osteoarthritis and osteoporosis. The heritabil-
ity of age at natural menopause is estimated to be ~60%, suggesting a
strong genetic component. While few candidate gene polymorphisms
are associated with age at menopause, the genetic risk factors are
largely unknown.

We conducted a meta-analysis of genome-wide association studies
with >2,500,000 SNPs for age at natural menopause in 10,399 post-
menopausal Caucasian women from 9 population-based cohorts.
We identified 20 SNPs on chromosome 19913.4 and chromosome
20p12.3 that reached genome-wide significance (p-value < 5*10-8).
The chromosome 19 SNPs are located on the same locus in BRSK1
and LOC284417, the most significant SNP is associated with 0.47
year earlier menopause per allele copy (SE: 0.05, p-value 1.9*10-18).
BRSK1 is a brain-specific serine-threonine kinase, for which no link
with menopause could be established. The top hit on chromosome
20 is located in MCM8, and is associated with an 0.89 year earlier
menopause per copy of the minor allele (SE: 0.11, p-value: 2.2*10-15).
MCMB8 is expressed in mouse ovaries and is involved in DNA replica-
tion. No other loci reached genome-wide significance.

Our results provide evidence for common genetic variants regulating
the timing of ovarian aging although the precise mechanisms are un-
known. Additional studies are warranted to identify the causal variants
at these loci and to characterize their functional significance.

C10.4

Genome-wide association scan for bilirubin levels in a Sardinian
population

S. Sanna’, F. Busonero’, A. Maschio’, P. F. McArdle?, G. Usala’, M. Dei’, S.
Lai’, A. Mulas’, M. Piras’, L. Perseu’, M. Masala’, M. Marongiu’, L. Crisponi’, S.
Naitza', R. Galanello®, G. R. Abecasis?, A. R. Shuldiner®?, D. Schlessinger’, A.
Cao’, M. Uda’;

'Istituto di Neurogenetica e Neurofarmacologia, CNR, Monserrato, Italy,
2Division of Endocrinology, Diabetes and Nutrition, University of Maryland
School of Medicine, Baltimore, MD, United States, *Clinica Pediatrica, Os-
pedale Regionale delle Microcitemie, Dipartimento di Scienze Biomediche e
Biotecnologie,Universita degli Studi di Cagliari, Cagliari, Italy, “*Center for Sta-
tistical Genetics, Department of Biostatistics, University of Michigan, Ann Arbor,
MI, United States, *Geriatric Research and Education Clinical Center, Veterans
Administration Medical Center, Baltimore, MD, United States, °Laboratory of
Genetics, National Institute on Aging, Baltimore, MD, United States.

Bilirubin is the final product of heme degradation. Unconjugated bili-
rubin is transported into hepatocytes, where it is glucuronidated by
UGT1A1 and secreted into the bile canaliculi in its conjugated form.
Recent studies have shown that elevated bilirubin levels in adults are
inversely associated with the risk of developing coronary artery disease
and directly with gallstones, while unconjugated hyperbilirubinemia
may be associated with susceptibility to drug toxicity. The genetic fac-
tors so far identified cannot fully explain the trait heritability, estimated
to be around 45%. To identify additional loci, we conducted a genome-
wide association scan (GWAS) in 4300 Sardinians from the SardiNIA
project, genotyped using the Affymetrix 500K and 10K Arrays, and
evaluated the additive effect of 362,129 SNPs that passed quality con-
trol tests. The GWAS results revealed, in addition to two known loci,

UGT1A1 (p=6.2x10%2) and G6PD (p=2.5x10%), a strong association on
chromosome 12p12.2 (p=3.9x10°?). The findings were replicated in an
independent sample of 1860 Sardinians and in 832 Amish individuals
from the HAPI Heart Study (overall pvalue<5x10-'4). Interestingly, we
observed in all three cohorts that the association with unconjugated
bilirubin was stronger than with conjugated bilirubin. Finally, we found
an enrichment of the high bilirubin levels allele at 12p12.2 in patients
with idiopathic mild unconjugated hyperbilirubinemia lacking mutations
in the UGT1A1 gene, suggesting that this locus may be involved in
the regulation of serum bilirubin levels in the general population and
in some bilirubin-related disorders that are only partially explained by
variants in previously identified loci.

C10.5

Identification of a Shared Genetic Susceptibility Locus for
Coronary Heart Disease and Periodontitis

A. Schaefer’, G. M. Richter', B. Groessner-Schreiber?, B. Noack®, M. Nothna-
gel’, N. El Mokhtari®, B. G. Loos®, S. Jepsen’, S. Schreiber’;

"Institute for Clinical Molecular Biology, Kiel, Germany, 2University Medical Cen-
ter Schleswig-Holstein, Campus Kiel, Department of Operative Dentistry and
Periodontology, Kiel, Germany, *University Medical Center Carl Gustav Carus
der Technischen Universitét Dresden, Zentrum fiir Zahn-, Mund- und Kiefer-
heilkunde, Dresden, Germany, “University Medical Center Schleswig-Holstein,
Campus Kiel, Institute of Medical Informatics and Statistics, Kiel, Germany,
SUniversity Medical Center Schleswig-Holstein, Clinic of Cardiology, Kiel, Ger-
many, *Departement of Periodontology, Academic Centre for Dentistry Amster-
dam, Amsterdam, The Netherlands, "Department of Periodontology, Operative
and Preventive Dentistry, University of Bonn, Bonn, Germany.

Recent studies indicate a mutual epidemiological relationship between
coronary heart disease (CHD) and periodontitis. Both diseases are as-
sociated with by similar risk factors and are characterized by a chronic
inflammatory process. In a candidate-gene association study we iden-
tify an association of a genetic susceptibility locus shared by both dis-
eases. We confirm the known association of two neighboring linkage
disequilibrium regions on human chromosome 9p21.3 with CHD, and
show the additional strong association of these loci with the risk of ag-
gressive periodontitis. For the lead SNP of the main associated linkage
disequilibrium region, rs1333048, the odds ratio of the autosomal-re-
cessive mode of inheritance is 1.99 (95% confidence interval 1.33-
2.94; P = 6.9 x 10-4) for generalized aggressive periodontitis, and 1.72
(1.06-2.76; P = 2.6 x 10-2) for localized aggressive periodontitis. The
two associated linkage disequilibrium regions map to the sequence
of the large antisense noncoding RNA ANRIL which partly overlaps
regulatory and coding sequences of CDKN2A/CDKN2B. A closely lo-
cated diabetes associated variant was independent of the CHD and
periodontitis risk haplotypes. Our study demonstrates that CHD and
periodontitis are genetically related by at least one susceptibility locus,
which is possibly involved in ANRIL activity and independent of diabe-
tes associated risk variants within this region. Elucidation of the inter-
play of ANRIL transcript variants and their involvement in increased
susceptibility to the interactive diseases CHD and periodontitis prom-
ises new insight into the underlying shared pathogenic mechanisms of
these complex common diseases.

C10.6

Meta-analysis of genome-wide scans identifies three novel loci
influencing central obesity including one with a women-specific
association with waist-hip-ratio

I. M. Heid', C. M. Lindgren?, C. Lamina®, J. Randall?, V. Steinthorsdottir*, E. K.
Speliotes®, L. Qi°, the GIANT consortium;

"Helmholtz Zentrum Miinchen, Neuherberg, Germany, ?Wellcome Trust Centre
for Human Genetics, University of Oxford, Oxford, United Kingdom, °Division

of Genetic Epidemiology, Department of Medical Genetics, Innsbruck, Austria,
‘deCODE Genetics, Reykjavik, Iceland, *Department of Gastroenterology, Mas-
sachusetts General Hospital and Harvard Medical School, Boston, MA, United
States, °Department of Nutrition, Harvard School of Public Health, Boston, MA,
United States.

Central obesity, which is an abnormal accumulation of intra-abdominal
fat, is a major risk factor for cardiovascular disease (CVD) and type 2
diabetes. Measures of central obesity and fat distribution have been
shown to be highly heritable. To identify the influencing genetic loci,
a meta-analysis of 16 genome-wide scans of 38,580 Caucasians of
European-ancestry was performed for waist circumference (WC) and
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waist-hip-ratio (WHR), two well-measurable and ubiquitously available
surrogate measures for central obesity.

The top associating variants from this first stage were followed by
de novo genotyping (N=56,859) and in silico replication (N=13,830)
for 27 SNPs with strong association with WC or WHR, but no or only
a weak association with BMI or height. Two loci reaching genome-
wide significance, one at 6p12 (P for WC =1.9x10-11), one at 8p23
(P for WC=8.9x10-9) were strengthened by the CHARGE consortium
(N=31,373). One further locus at 1g41 (P for WHR =2.6x10-8) was
genome-wide significantly associated in the women-specific analysis.
The WHR women-specific locus (1g41) exhibits association even after
controlling for body-mass-index, is associated also with percentage
body fat from bioimpedance measures, and most intriguingly shows
reciprocal effects on triglycerides in-line with the lipase role of a nearby
gene. For the 6p12 locus, preferential expression in adipose tissue is
reported, but association was also strong with body-mass-index.

In summary, the results from these genome-wide meta-analyses in-
cluding the first scan on WHR suggest novel loci/genes for regulating
central obesity and highlight the complementary genetics of waist phe-
notypes to using body-mass-index.

C11.1

An aCGH screening study in 150 patients identifies a novel
dosage-sensitive gene, TAB2, which is disrupted in multiple
patients with cardiac defects

B. Thienpont', J. Breckpot', L. Zang?, L. Tranchevent®, P. Van Loo*, K. Mall-
gard®, N. Tommerup?, |. Bache? Z. Tiimer?, D. Waggoner®, M. Gewillig’, H.
Peeters’, Y. Moreau?, J. R. Vermeesch?, L. A. Larssen?, K. Devriendt’;
Laboratory for the Genetics of Human Development, Department of Human
Genetics, University of Leuven, Leuven, Belgium, *Wilhelm Johannsen Centre
for Functional Genome Research, University of Copenhagen, Copenhagen,
Denmark, *Department of Electrical Engineering ESAT-SCD, University of Leu-
ven, Leuven, Belgium, “Department of Human Genetics, University of Leuven,
Leuven, Belgium, Department of Cellular and Molecular Medicine, University
of Copenhagen, Copenhagen, Denmark, °Department of Pediatrics and Depart-
ment of Genetics of the University of Chicago, Chicago, IL, United States, "Pe-
diatric Cardiology Unit, University Hospitals Leuven, Leuven, Belgium.

An array-CGH screening study of 150 patients with congenital heart
defects (CHDs) at 1Mb resolution identified 41 imbalances not known
to be CNP. Our genetic decision algorithm classified CNVs as causal
in 25 patients (17%). Systematic analysis of clinical features of the 150
patients showed dysmorphism as the only parameter significantly as-
sociated with detection of a causal CNV at this resolution. To assess if
CNVs below 1Mb are involved in syndromic CHDs, we reanalyzed 30
patients on Agilent 244K array: 2 causal CNVs were detected.
Mapping chromosomal aberrations is an established strategy for gene
identification. Our array-CGH screening identified a 6q24.2925.1 dele-
tion in a patient with VSD and coarctation. Genotype-phenotype cor-
relations in 9 additional deletion patients identified a critical 1.2 Mb
region on 6925.1 harboring 11 genes. Prioritization of all candidate
genes on 6q24q25 yielded a ranked list, with TAB2 (located in the criti-
cal deletion region) ranking first, suggesting TAB2 haplo-insufficiency
causes errors in heart development.

To reinforce this conclusion, we demonstrated that TABZ2 is expressed
in the heart of both human and zebrafish embryos. We moreover ti-
trated a tab2 knock-down in developing zebrafish and showed that
halving tab2 dosage leads to broad developmental problems including
heart defects. Interestingly, Tab2+/- mice were reported to die perina-
tally for unknown reasons.

Mutation analysis of TAB2 in 100 patients with a CHD failed to identify
pathogenic mutations. However, in a small family where a balanced
translocation segregates with CHDs, we demonstrate that TAB2 is
disrupted showing that TAB2 haplo-insufficiency causes CHDs in hu-
mans.

C11.2

Shox2 mediates Tbx5 activity by regulating Bmp4 in the sinus
venosus of the developing heart

S. Puskaric’, S. Schmitteckert’, A. D. Mori?, A. Glaser’, K. U. Schneider’, B. G.
Bruneau? R. J. Blaschke’, H. Steinbeisser’, G. Rappold’;

TInstitute of Human Genetics, Heidelberg, Germany, ?Gladstone Institute for

Cardiovascular Disease, San Francisco, CA, United States.

Heart formation requires a highly balanced network of transcriptional
activation of genes. The homeodomain transcription factor Shox2 is
essential for the formation of the sinoatrial valves and for the devel-
opment of the pacemaking system. Here we identify the Bmp4 gene
as the first direct target of Shox2. Shox2 interacts directly with the
Bmp4 promoter and activates transcription in luciferase reporter as-
says. In addition, ectopic expression of Shox2 in Xenopus embryos
stimulates transcription of the Bmp4 gene and silencing of Shox2 in
cardiomyocytes leads to a reduction in Bmp4 expression. In Thx5%!*
and Shox2” mice we show that the T-box transcription factor Tbx5
is required for Shox2 expression in the inflow tract and that Bmp4 is
regulated by Shox2 in this compartment of the embryonic heart. This
work contributes to the unravelling of the intricate interplay between
the heart-specific transcriptional machinery and developmental signal-
ling pathways.

C11.3

Pharyngeal ectoderm to neural crest signalling is disrupted in a
mouse model of DiGeorge syndrome

P. J. Scambler, A. Calmont, S. lvins, K. Lammerts van Beuren;

Molecular Medicine Unit, Institute of Child Health, London, United Kingdom.
Background/Aims: Haploinsufficiency of Tbx1 is a major cause of the
DiGeorge and velocardiofacial syndromes. It is now apparent that the
requirements for Tbx1 vary by tissue and embryonic stage. As part
of an effort to unravel the function of Tbx1 we conducted microarray
analysis of cells flow sorted from Tbx1 null and heterozygous embryos.
A methodological aim was to validate fluorescent 3-galactosidase sub-
strates for FACS.

Method and Materials: FACS-GAL derived Tbx1 expressing cells from
E9.5 day embryos provided RNA for Affymetrix array analysis. Po-
tential target genes were analysed for function and epistasis in both
fish and mouse. Tbx1(enhancer) Cre, Ap2Cre, and FoxA2Cre were
crossed into conditional alleles to assess tissue specific requirements
for one candidate target gene, Gbx2.

Results and Conclusions: Gbx2 was downregulated in two separate
microarray and RTQPCR experiments. Gbx2 and Tbx1 were in epis-
tasis in both a zebrafish and mouse model of DiGeorge syndrome,
strongly suggesting the involvement of the Gbx2 transcription factor
in pathways downstream of Tbx1. This epistasis involved the remod-
elling of the fourth pharyngeal arch artery leading to interruption of
aortic arch type B - the cardiovascular defect most specific for the
syndrome. We found that, for correct remodelling, Gbx2 was required
in the embryonic ectoderm overlying the pharyngeal arches, implying
ectodermal signalling downstream of Gbx2. We provide evidence that
Slit and Robo expression, in ectoderm and cardiac crest respectively,
is disrupted in Tbx1/Gbx2 mutant embryos. For the first time, we dem-
onstrate abnormal neural crest patterning in Tbx1 heterozygous mice.

C11.4

Positive and negative feedback regulates the transcription factor
FOXL2 in response to cell stress: evidence for a regulatory
imbalance induced by disease-causing mutations

B. A. Benayoun'?, F. Batista’?, J. Auer’, A. Dipietromaria’?, D. L’Héte'?, E. De
Baere?, R. A. Veitia®?;

"Institut Cochin, Paris, France, 2Université Diderot-Paris VII, Paris, France,
3INRA/Université de Limoges, UMR 1061, Limoges, France, “Center for Medi-
cal Genetics, Ghent University Hospital, Ghent, Belgium.

FOXL2 is a Forkhead transcription factor, essential for ovarian func-
tion, whose mutations are responsible for the Blepharophimosis Ptosis
Epicanthus-inversus Syndrome (BPES), characterized by craniofacial
defects, often associated with premature ovarian failure. We show
that cell stress upregulates FOXL2 expression in an ovarian granu-
losa cell model. Increased FOXL2 transcription might be mediated at
least partly by self-activation. Using 2D-western blot, we show that the
response of FOXL2 to stress correlates with a dramatic remodeling of
its post-translational modification profile. Upon oxidative stress, we ob-
serve an increased recruitment of FOXL2 to several stress-response
promoters, notably that of the mitochondrial Superoxide Dismutase
(MnSOD). Using several luciferase reporter systems, we show that
FOXL2 transactivation is markedly enhanced in this context. Models
predict that gene upregulation in response to a signal should even-
tually be counterbalanced to restore the initial steady state. In line
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with this, we found that FOXL2 activity was repressed by the SIRT1
deacetylase. Interestingly, we demonstrate that SIRT1 transcription
is, in turn, directly upregulated by FOXL2, which closes a negative-
feedback loop. The regulatory relationship between FOXL2 and SIRT1
prompted us the test action of nicotinamide, an inhibitor of sirtuins,
on FoxL2 expression/activity. According to our expectations, nicotin-
amide treatment increases FoxL2 transcription. Finally, we show that
11 disease-causing mutations in the ORF of FOXL2 induce aberrant
regulation of FOXL2 and/or regulation of the FOXL2 stress-response
target gene MnSOD. Taken together, our results establish that FOXL2
is an actor of the stress response, and provide new insights into the
pathogenic consequences of FOXL2 mutations.

C11.5

Loss-of-function mutation in the dioxygenase-encoding, obesity-
associated FTO gene causes severe growth retardation and
multiple malformations

S. Boissel *', O. Reish *?, K. Proulx *, H. Kawagoe-Takaki*, D. Meyre®, F. Mo-
linari’, G. Yeo®, B. Sedgwick*, V. Saudek®, S. Farooqi®, P. Froguel’, T. LindahF,
S. O’Rahilly®, A. Munnich’, L. Colleaux’, * Equal contibutors;

'INSERM U781 and département de Génétique, Paris, France, ?Department

of Medical Genetics, Assaf Harofeh Hospital, Assaf Harofeh, Israel, ®Institute

of Metabolic Science, University of Cambridge, Addenbrooke’s Hospital, Cam-
bridge, United Kingdom, “Cancer Research UK London Research Institute,
Clare Hall Laboratories, South Mimms, Hertfordshire, United Kingdom, °CNRS
8090-Institute of Biology, Pasteur Institute, Lille, France.

We ascertained a large Palestinian Arab consanguineous multiplex
family in which nine affected infants presented a previously unreported
polymalformation syndrome including pre- and post-natal growth re-
tardation, severe psychomotor delay, brain malformations, cardiac de-
fects, genital anomalies, cleft palate, characteristic facial dysmorphism
and premature death. We mapped the disease-causing gene on 16q12
and subsequently identified a homozygous ¢.947G>A (p.R316Q) vari-
ation within the FTO gene, a gene associated with human adiposity.
This variant co-segregated with the disease, was not found in 730
control alleles and altered a highly conserved residue. FTO has been
recently recognized as a member of the AIkB related family of non-
haem iron- and 2-oxoglutarate (20G) dependent dioxygenases and
shown to localise in the nucleus. Members of this family directly re-
verse alkylated DNA and RNA damages by oxidative demethylation
and the R316 residue play a crucial role by mediating 20G-coordina-
tion. While the mutation does not alter the nuclear localisation of the
protein, western blotting experiments showed a significantly reduced
amount of FTO protein in patient fibroblasts as compared to controls.
More importantly, in vitro assays demonstrated that the R316Q FTO
mutant protein had a markedly reduced activity, likely due to the in-
ability of the mutant protein to interact with the 20G co-substrate. Fi-
nally, patient fibroblasts display signs of senescence including growth
defects, limited replicative lifespan and altered cell morphology. Our
findings demonstrate an unsuspected role for FTO protein in human
development and provide the first example of a human disorder related
to the defect of an AlkB related protein.

C11.6

Microvillus inclusion disease results from loss of myosin Vb
function

A. R. Janecke', F. M. Ruemmele?, G. Utermann’, M. W. Hess®, T. Mtiller?, L. A.
Huber®;

'Division of Clinical Genetics, Innsbruck Medical University, Innsbruck, Austria,
2Université Paris Descartes, Faculté Necker, INSERM U793, Paris, France,
3Division of Histology and Embryology, Innsbruck Medical University, Innsbruck,
Austria, “Department of Pediatrics Il, Innsbruck Medical University, Innsbruck,
Austria, °Biocenter, Division of Cell Biology, Innsbruck Medical University, Inns-
bruck, Austria.

Autosomal recessive microvillus inclusion disease (MVID) presents
with an intractable diarrhea within the first few weeks of life. A pathog-
nomonic lack of microvilli on the surface of mature enterocytes and
an occurrence of intracellular vacuoles lined by microvilli (microvillus
inclusions) are seen in biopsies. Recently, we identified mutations in
the MYOS5B gene, encoding the unconventional type Vb myosin mo-
tor protein in nine MVID patients (Mdller et al., Nat Genet 40: 1163-5,
2008). We here evaluated further the role of MYO5B mutations and
demonstrate loss of function of MYO5B in MVID. Direct sequencing of

the MYOS5B exons and all splice-sites was performed in 11 unrelated
MVID patients and revealed 15 novel nonsense and missense muta-
tions. 10 patients showed biallelic mutations and in one patient only
one mutation was identified. Immunofluorescence, Western blotting
and immunoelectron microscopy were applied to analyze the effects of
MY O5B-siRNA knock-down in Caco-2 intestinal epithelial cells. Loss of
surface microvilli and cytoplasmic vacuoles containing microvilli were
induced in CaCo-2 cells following MYO5B knock-down. We show that
MYOS5B gene mutations are the major cause of microvillus inclusion
disease and MYO5B knock-down recapitulates most of the cellular
phenotype in vitro. The finding of a majority of truncating mutations
and our in vitro study independently show loss of MYO5B function as
the cause of MVID. MYO5B may mobilize recycling endosomes and
apical proteins necessary for brush border maintenance.

Cc12.1

DPF3 - a Novel Epigenetic Regulator of Cardiac Muscle
Development and Function

M. Lange’, B. Kaynak', U. B. Forster?, M. Ténjes’, J. J. Fischer', J. Schlesing-
er', J. Gobom', S. Abdelilah-Seyfried?, S. Sperling’;

"Max-Planck-Institut fiir Molekulare Genetik, Berlin, Germany, ?Max Delbriick
Center, Berlin, Germany.

Chromatin remodeling and histone modifications have a high impact
on cardiac function and development. Both facilitate access of tran-
scription factors to DNA by promoting the unwinding and destabiliza-
tion of histone-DNA interactions. We present DPF3, a novel epigenetic
key factor, which plays an essential role in cardiac and muscle devel-
opment. In a genome-wide gene expression study of congenital mal-
formed human hearts we identified DPF3 as significantly up-regulated
in hypertrophic right ventricular myocardium of patients with Tetralogy
of Fallot.

Taking a systematic approach including methods such as gene ex-
pression arrays, morpholino knockdown, chromatin-immunoprecipita-
tion, GST pulldown and tandem-affinity-purification, we elucidated the
function of DPF3. DPF3 is associated with the BAF chromatin remod-
eling complex and binds methylated and acetylated lysine residues of
histone 3 and 4. During development Dpf3 is expressed in the heart
and somites of mouse, chicken and zebrafish. Morpholino knockdown
of dpf3 in zebrafish leads to incomplete cardiac looping and severely
reduced ventricular contractility with disassembled muscular fibers.
The high impact of histone acetylation on transcription and on the phe-
notype is well characterized; e.g., class Il histone deacetylases con-
trol cardiac growth and gene expression in response to stress stimuli.
DPF3 potentially represents the missing link to explain the high impact
of the histone modification status on the recruitment of the BAF com-
plex to chromatin target sites and its consequence for cardiac function.
The knowledge of the molecular function of Dpf3 contributes to our
understanding of cardiac hypertrophy in patients and might provide the
basis of future therapeutic options in heart failure.

Cc12.2

Neuropathology of Alpha-Synuclein and Synphilin-1 transgenic
Mouse Models of Parkinson’s Disease

S. Nuber', E. Petrasch-Parwez?, T. Franck’, U. Schumann’, B. Winner®, J.
Winkler®, H. Wolburg*, S. V. Hérsten®, T. Schmidt, J. Boy', H. Ngyuen’, P. Teis-
mann®, J. B. Schulz’, M. Neumann®, C. Holzmann?®, I. Schmitt'°, W. Kuhn'', A.
Bornemann'?, F. Zimmermann'?, A. Servadio™, B. Pichler's, O. Riess’;

Dept. of Medical Genetics, University of Tuebingen, Germany, ?Inst of Neu-
roanatomy and Molecular Brain Research, University of Bochum, Germany,
3Dept. of Neurology, University of Regensburg, Germany, “Inst of Pathology,
University of Tuebingen, Germany, *Dept.of Experimental Therapy, University
Erlangen, Germany, °Inst of Medical Sciences, University of Aberdeen, United
Kingdom, "Center of Molecular Physiology of the Brain, University of Goet-
tingen, Germany, *Center of Neuropathology and Prion Research, University of
Munich, Germany, °Dept. of Medical Genetics, University of Rostock, Germany,
°Clinic of Neurology, University of Bonn, Germany, ""Leopoldina Hospital of
Neurology, Bochum, Germany, "?Inst of BrainResearch, University of Tuebin-
gen, Germany, *ZMBH, University of Heidelberg, Germany, *TIGEM, Napoli,
Italy, "®*Dept. of Radiology, University of Tuebingen, Germany.
Alpha-synuclein has been implicated in the pathogenesis of many
neurodegenerative disorders, including Parkinson’s disease (PD). PD
is based on progressive neuropathological alterations leading to mo-
tor abnormalities that are frequently predated by olfactory dysfunction
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and then cognitive decline in later disease stages. Whether the neu-
rodegenerative process might be halted or even reversed is presently
unknown. We therefore generated conditional mouse models by us-
ing the tet-regulatable system. Mice expressing high levels of human
wildtype alpha-synuclein in several brain regions developed nigral and
hippocampal neuropathology, including reduced neurogenesis and
neurodegeneration, leading to progressive motor decline and impaired
long-term memory. Turning off transgene expression in aged mice halt-
ed progression of motor symptoms but did not reverse the symptoms.
Mice expressing the mutated (A30P) alpha-synuclein limited to the
olfactory bulb showed a reduction of monoamines in this region. In a
conducted TMT-smell test these mice also revealed an impaired anxi-
ety reaction and an increased exploratory behavior; the latter might
be a depressive core symptom. These data suggest that approaches
targeting a-syn induced pathological pathways might be of benefit only
in early disease stages. We further generated mice with permanent
expression of the synphilin-1 transgene. We found ubiquitin-positive
inclusions in cerebellar Bergman Glia and dark-cell degeneration of
Purkinje cells. At the behavioral level mice showed impairment of mo-
tor performance and motor skill learning. This data suggest a negative
impact of overexpressed synphilin-1 in transgenic mouse brain.

Cc12.3

Rescue of a Lethal Murine Model of Methylmalonic Acidemia
using rAAV8 Mediated Gene Therapy- One Year Post-Treatment
R. J. Chandler, C. P. Venditti;

National Human Genome Research Institute, National Institutes of Health,
Bethesda, MD, United States.

Methylmalonic acidemia (MMA) is a genetic disorder caused by de-
ficient activity of methylmalonyl-CoA mutase (MUT). MMA patients
exhibit increased methylmalonic acid levels in the plasma and urine
and exhibit a clinical phenotype of lethal metabolic decompensation,
growth retardation, renal failure and metabolic strokes. A recombinant
adeno-associated virus (AAV) serotype 8 carrying the murine Mut
cDNA (rAAV8-mMut) was injected directly into the liver of newborn
Mut" mice. Greater than 95% of the 27 Mut" mice injected with 1 or
2x10"GC of rAAV8-mMut have survived for 1 year or longer and are
indistinguishable from their control littermates. All the untreated mu-
tants (n=58) perished before day of life 72. Subsequently, a smaller
group of Mut” mice (n=4) received an intraperitoneal (IP) injection of
3x10"GC of rAAV8-mMut, with 75% of the mice rescued for longer
than 120 days. Hepatic Mut RNA levels decreased from 37-72% at
90 days post-injection to 10-15% at one year post-treatment. Plasma
methylmalonic acid levels in the treated mutant mice were significantly
reduced at 24 and 60 days after treatment and remained stable one-
year post-treatment, indicating that substantial MUT enzymatic activ-
ity was restored and maintained. Whole body MUT enzymatic activity,
indirectly measured by in vivo conversion of 1-'3C-sodium propionate
into 3CO,, was readily detected in Mut™ mice one-year post-treatment.
These experiments provide the first evidence that gene therapy has
clinical utility in the long term and acute treatment for methylmalonic
acidemia and provide proof of principle evidence to support the devel-
opment of gene therapy for other organic acidemias.

C12.4

Novel Enzyme Replacement Therapy for Gaucher Disease:

On Going Phase lll Clinical Trials with Recombinant Human
Glucocerebrosidase Expressed in Plant Cells

D. Aviezer', E. Alimon-Brill', Y. Shaaltiel’, R. Chertkoff', S. Hashmueli', A. Zimran?;
'Protalix Biotherapeutics, Carmiel, Israel, ?Gaucher Clinic, Shaare Zedek Medical
Center, Jerusalem, Israel.

Gaucher Disease, characterized by glucocerebrosidase (hGCD) defi-
ciency, provokes glucosylceramide accumulation in cellular lysosomes.
Protalix has developed a propriety plant cell expressed active form of
rh-glucocerebrosidase (prGCD). Protalix unique technology permits
control of glycosilation pattern and consistency through targeting to
specific plant cell organelles. prGCD has intrinsic exposed mannose
residues and demonstrates batch to batch consistency. prGCD exhib-
its similar crystal structure and biological activity to Cerezyme. Preclin-
ical toxicology studies showed no treatment-related adverse events,
no neutralizing antibodies and no clinical findings. Phase | safety clini-
cal trial showed that prGCD administered intravenously in sequential
doses (15, 30 and 60 units/kg) was well tolerated, all tests being within

normal ranges, with no treatment related adverse events. Pharmaco-
kinetic analysis demonstrated a prolonged half life. All immunological
specific tests were within normal ranges with no significant immune
reaction or production of anti-prGCD antibodies. An international multi-
center Phase Il Pivotal trial is currently on-going under FDA SPA ap-
proval, where 30 untreated patients are administered with 30U/kg or
60U/kg per infusion over 9 months. Report of the results is expected
to take place in H2/2009. Submission of our NDA to the FDA, Israeli
and other regulatory agencies will take place in Q4/2009. Protalix has
initiated a follow-on extension study with enroliment of our first patients
in June 2008. In addition, a multi center worldwide switch-over study to
assess the safe transition to prGCD of patients with Gaucher disease
that are currently undergoing enzyme replacement therapy with imiglu-
cerase was initiated on December 2008.

C12.5

Trans-splicing gene therapy in autosomal dominant skin disease
V. Wally, U. Koller, H. Hintner, J. W. Bauer;

Division of Molecular Dermatology and eb-house Austria, Salzburg, Austria.
Mutations in the KRT14 gene underly different types of the blistering
skin disease Epidermolysis bullosa simplex (EBS). This form of EB is
usually inherited in an autosomal dominant way, rendering it challenge
for gene therapy, since the expression of wild type cDNA does not
remove the dominant negative keratin aggregates.

We chose “Spliceosome Mediated RNA Trans-Splicing” (SMaRT) to
repair the heterozygous KRT14 missense mutation R125P. By replac-
ing a specific gene portion by trans-splicing of a pre-trans-splicing mol-
ecule (PTM) to a target pre-mRNA, functionality of the target protein
is restored and the amount of negatively interfering dominant gene
product is reduced.

Besides the wildtype gene portion to be replaced and essential splicing
features, the PTM incorporates a binding domain (BD), which is crucial
for the trans-splicing specificity and efficiency. We developed a screen-
ing method to identify best BDs for a PTM which specifically replaces
KRT14 exons 1 to 7. Itis based on fluorescent molecules which render
successful trans-splicing events discriminable.

A PTM library including random binding domains specific for KRT14
exon/intron7 was produced. Transfection of the library with a target
molecule results in fluorescence of trans-spliced molecules, visible
in the fluorescence microscope and detectable by FACS analysis.
Functional PTMs were isolated and tested for trans-splicing efficiency
and specificity. Best PTMs were adapted for endogenous trans-splic-
ing and transfected to a EBS keratinocytes cell line, showing specific
trans-splicing into exon 8 of the endogenous KRT14.

Successful trans-splicing in this model proves that this is a novel ap-
proach to treat autosomal dominant diseases.

C12.6

Ciliary beating recovery in deficient human airway epithelial
cells after lentivirus ex vivo gene therapy

B. Chhin’, D. Negre??, O. Merrot*, J. Pham’, Y. Tourneur®, D. Ressnikoff, M.
Jaspers®, M. JorissenS, F. Cosset?°, P. Bouvagnet'’;

'EA 4171, Université de Lyon, Lyon, France, 2INSERM U758, Lyon, France,
SENS, Lyon, France, *Service ORL, Hospices Civils Lyon, Lyon, France, *Cen-
tre Commun de Quantimétrie, Université de Lyon, Lyon, France, °UZ GHB,
Leuven, Belgium, "Hospices Civils de Lyon, Lyon, France.

Introduction: Primary Ciliary Dyskinesia is a heterogeneous genetic
disease which is characterized by cilia dysfunction of the epithelial
cells lining the respiratory tracts resulting in recurrent respiratory tract
infections. Despite lifelong physiological therapy and antibiotics, lungs
of affected patients are progressively destroyed leading to respiratory
insufficiency. Recessive mutations in Dynein Axonemal Intermediate
chain type 1 (DNAI1) gene have been described in 10% of cases of
Primary Ciliary Dyskinesia.

Objective: Our goal was to restore normal ciliary beating in DNAI1 de-
ficient human airway epithelial cells.

Methods: A lentiviral vector based on Simian Immunodeficiency Virus
pseudotyped with Vesicular Stomatitis Virus Glycoprotein was used
to transduce cultured human airway epithelial cells with a cDNA of
DNAI1 driven by the Elongation Factor 1 promoter. Transcription and
translation of the transduced gene were tested by RT-PCR and west-
ern blot, respectively. Human airway epithelial cells which were DNAI1
deficient due to compound heterozygous mutations and consequently
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had immotile cilia and no outer dynein arms, were transduced by the
lentivirus. Cilia beating was recorded and electron microscopy of the
cilia was performed.

Results: Transcription and translation of the transduced DNA/1 gene
were detected in human cells treated with the lentivirus. In addition,
immotile cilia recovered a normal beat and outer dynein arms reap-
peared.

Conclusion: This is the first time that recovery of cilia beating is dem-
onstrated in this disease. This preliminary step constitutes a concep-
tual proof which is indispensable in the perspective of Primary Ciliary
Dyskinesia’s in vivo gene therapy.

C13.1

Clinical characteristics of distantly related families with
idiopathic ventricular fibrillation linked to chromosome 736

I. Christiaans’?, M. Alders’, T. T. Koopmann?®, P. G. Postema?, K. P. Loh?, K.
Zeppenfeld®, C. R. Bezzina® A. A. M. Wilde??;

TAMC, Department of Clinical Genetics, Amsterdam, The Netherlands, 2AMC,
Department of Cardiology, Amsterdam, The Netherlands, ’AMC, Department

of Experimental Cardiology, Heart Failure Research Centre, Amsterdam, The
Netherlands, *UMCU, Department of Cardiology, Utrecht, The Netherlands,
SLUMC, Department of Cardiology, Leiden, The Netherlands.

Introduction: Idiopathic ventricular fibrillation (IVF) is characterised by
VF in the absence of structural or electrical heart disease. With ge-
nome wide haplotype sharing analysis we identified an IVF locus on
chromosome 7q36. This locus harbors the DPP6 gene and was found
in 10 distantly related families with IVF and unexplained sudden car-
diac death (SCD).

Methods: We studied echocardiograms, MRIs, ECG characteristics at
baseline, exercise and at ajmaline/flecainide provocation, and event-
free survival.

Results: We identified 254 relatives, 117 carriers (mean age 43120
years, 56% males) and 137 noncarriers (mean age 40+21 years,
44% males). Echocardiography (n=33) and MRI (n=43) did not re-
veal significant or consistent abnormalities. Baseline and exercise
ECG characteristics were not different between groups and provoca-
tion with ajmaline/flecainide was negative in six resuscitated carriers.
SCD/IVF had occurred in 37 carriers (32%, median age 34 years).
Kaplan-Meier curves showed severely decreased survival for carriers
with only 50% event-free at 60 years of age. Male carriers seemed to
be more severely affected with 50% event-free survival at 48 years of
age (p=0.004). At present, an implantable defibrillator seems the only
treatment option in carriers.

Conclusions: We identified a novel IVF locus on chromosome 7q36
which harbors the DPP6 gene. The associated phenotype is extremely
malignant and presents as premature IVF/SCD. Genetic testing for
the responsible haplotype is currently the only risk marker in these
patients. This raises the unique possibility to assess the risk status
of, and treat accordingly, presymptomatic individuals with a potentially
fatal disease that does not express otherwise.

C13.2

The yield of family screening in sudden unexplained death in the
young

C. Van der Werf, N. Hofman, H. L. Tan, |. M. Van Langen, A. A. M. Wilde;
Academic Medical Center, Amsterdam, The Netherlands.

Introduction: Sudden death of a young person is not explained by au-
topsy in 6-65%, which is termed sudden unexplained death (SUD). In
these cases, molecular autopsy and cardiological and genetic exami-
nation in surviving first degree relatives might unmask its cause, espe-
cially primary arrhythmia syndromes. We sought to determine the yield
of family screening in a large series of young SUD victims.

Methods: At the cardiogenetics department of our university hospital,
we studied all consecutive families who presented with 21 first de-
gree related SUD victim aged 1-50 years. Autopsy was not performed
(53.8%) or did not reveal a cause of death. The initial examination of
the relatives consisted of personal and family medical history and a
resting ECG. Cardiac autopsy was revised if possible. Additional car-
diological examinations were performed on indication. Genetic anal-
ysis of the associated candidate gene(s) was performed in material
obtained from the deceased person or in those relatives with clinical
abnormalities.

Results: The families of 115 SUD victims (mean age at death 29.1

years, 67.8% male) were examined. Per family, a mean of 2.5 (1-8)
first-degree relatives were examined (N=242). A (probable) diagnosis
was made in 36 of the families (31.3%). Catecholaminergic polymor-
phic ventricular tachycardia (N=8) and long QT syndrome (N=7) were
the most common diagnoses.

Conclusions: By screening family members of a young SUD victim an
inherited heart disease is identified in approximately 31% of families.
Family screening at a specialized cardiogenetics department should
be recommended to relatives of SUD victims.

C13.3

Mutations in the ANKRD1 gene encoding CARP are responsible
for human dilated cardiomyopathy

L. Duboscq-Bidot'?, P. Charron®?, V. Ruppert’, L. Fauchier®, A. Richter*, L.
Tavazzi®, T. Wichter’, B. Maish*, M. Komajda®?, R. Isnard®?, E. Villard"?;
"INSERM UMR956, Paris, France, ?Groupe hospitalier Pitié-Salpétriére, Paris,
France, *Département de génétique, Paris, France, *Universitétsklinikum
GieBen und Marburg GmbH, Marburg, Germany, °*CHU Trousseau, Tours,
France, °Fondazione IRCCS Policlinico San Matteo, pavi, Italy, "Department

of Cardiology and Angiology, Miinster, Germany, ®Département de cardiologie,
Paris, France, °Centre d’investigation Biomédicale Pitié Salpétriére, Paris,
France.

Dilated Cardiomyopathy (DCM) is familial in about 30% of cases, and
to date, 15 responsible genes have been identified in isolated forms
and up to 25 associated with additional phenotypes including myopa-
thy, arrythmias or more complex syndromes. No major gene for the
disease has been identified, demonstrating the genetic heterogeneity
of DCM. However, in a majority of families the responsible genes are
still to be discovered.

The ANKRD1 gene is overexpressed in heart failure in human or ani-
mal models. The encoded protein CARP is interacting with partners
such as Myopalladin or Titin, previously involved in DCM. We hypoth-
esised that mutations in ANKRD1 could be responsible for DCM.

We have screened a DCM affected population consisting on 231
caucasian independent familial (158) and sporadic (73) cases by di-
rect sequencing of PCR-amplified coding exons. We identified 5 mis-
sense mutations : 3 sporadic (mutations p.Glu57GIn, p.Arg66GIn and
p.Leu199Arg ) and 2 familial (mutations p.Thr116Met and p.Ala276Val)
absent from 400 controls and affecting highly conserved residues.
Expression of the mutant CARP proteins in rat neonate cardiomyo-
cytes indicated that at least 3 of the mutations identified (p.Glu57GiIn,
p.Leu199Arg, p.Ala276Val) led both to significant less repressor activi-
ty and to greater phenylephrin induced hypertrophy suggesting altered
function of CARP mutant proteins. Based on genetic and functional
analysis of CARP mutations, we have identified ANKRD1 as a new
gene associated with DCM, accounting for about 4% of cases.

C13.4

Clinical Features and Outcome of Hypertrophic Cardiomyopathy
Associated with Triple Sarcomere Protein Gene Mutations

F. Girolami’, |. Olivotto? C. Giuliani’, A. Mariottini’, I. Passerini’, M. Ackerman?,
F. Cecchi?, F. Torricelli';

TAOU Careggi-SOD Diagnostica Genetica, Florence, Italy, ’2AOU Careggi-Re-
gional Referral Center for Myocardial Diseases, Florence, Italy, *Mayo Clinic
College of Medicine, Rochester, MN, United States.

Double or compound sarcomere gene mutation heterozygosity have
been described in 3-6% of hypertrophic cardiomyopathy (HCM) pa-
tients, and is associated with early disease onset and severe outcome.
In the present study, we provide the first description of the clinical pro-
file associated with triple sarcomere gene mutations in a large, con-
secutive HCM cohort.

Atotal of 247 unrelated index HCM patients underwent screening for myo-
filament gene mutations by automatic DNA sequencing of eight genes:
MYBPC3, MYH7, TNNT2, MYL2, MYL3, TNNI3, TPM1, and ACTC.

Of the 247 index patients, 3 (1%) harboured triple gene mutations, as
follows: MYH7-R869H, MYBPC3- E258K and TNNI3-A86fs in a 32-
year old female; MYH7-R273C, MYH7-E1455X and MYBPC3-E165D
in a 46-year old male; and MYBPC3-insC1065, MYBPC3-P371R and
MYH7- R869H in a 45-year old female. All 3 experienced early onset
of severe HCM phenotype, marked symptoms and progression of dis-
ease towards the end-stage phase by the fourth decade, requiring, in
one instance, cardiac transplantation. Moreover, all had multiple risk
factors for sudden cardiac death, including resuscitated cardiac arrest
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in one, advising the implantation of prophylactic defibrillators which
appropriately intervened in two patients. Each of the probands’ parents
was a documented or likely carrier of one or two mutations. However,
none had a prior diagnosis of HCM or significant cardiac symptoms.
HCM associated with triple gene mutations was very rare but invariably
associated with rapidly progressive disease and adverse outcome.
These findings reinforce the unfavourable prognostic significance of
complex genotypes in patients with HCM, with potential impact on ge-
netic screening strategies.

C13.5

Noncompaction Cardiomyopathy; mutation spectrum,
distribution of disease genes and implications for diagnostic
strategies

Y. M. Hoedemaekers, K. Caliskan, M. van Tienhoven, M. Michels, D. F. Majoor
- Krakauer, D. Dooijes;

Erasmus Medical Center, Rotterdam, The Netherlands.

Background: Noncompaction cardiomyopathy (NCCM) is characterised
by an excessively thickened endocardial layer with deep intertrabecular
recesses. Cardiac symptoms include heart failure, lethal arrhythmias
and/or thrombo-embolic complications. NCCM is genetically heteroge-
neous, predominantly autosomal dominantly inherited. To contribute to
a genetic classification 17 different genes associated with cardiomy-
opathy were completely analysed in a cohort of 56 NCCM patients.
Methods: DNAanalysis of the genes Beta-Myosin Heavy Chain (MYH7),
Myosin Binding Protein C (MYBPC3), cardiac Troponin C (TNNCT),
Troponin T (TNNT2) Troponin | (TNNI3) and aAmno-Actin (ACTC1),
cardiac-regulatory Myosin Light Chain (MYL2), cardiac-essential
Myosin Light Chain (MYL3), aAmna-Tropomyosin (TPM1), Cysteine-
and Glycine-rich Protein (CSRP3), Theletonin (TCAP), Calseques-
trin (CASQ2), Calreticulin (CALR3), Phospholamban (PLN), Taffazin
(TAZ), Cypher/Zasp (LDB3) and Lamin A/C (LMNA) was performed.
Results: Twenty-nine mutations were identified in the genes MYH7
(11), MYBPC3 (4), TNNT2 (3), TNNI3 (1), TPM1 (2), ACTC1 (1),
CASQ2 (2), PLN (1), TAZ (1), LDB3 (2) and LMNA (1) in 23 probands
(41%). Eighteen probands had a single mutation, four had two and one
had three mutations.

Conclusion: We identified the MYBPC3, TNNI3, TPM1, PLN and
CASQ2 genes as novel NCCM loci. In 41% of the patients NCCM was
associated with mutations in sarcomere, Z-disc, Ca?*-handling or other
genes associated with cardiomyopathy. This warrants molecular anal-
ysis of these genes in NCCM. The identification of the genetic cause
for cardiomyopathy facilitates family study and allows accurate identi-
fication of relatives at risk of developing cardiomyopathy. Genetically,
NCCM is part of a continuous pathophysiological spectrum including
hypertrophic, dilated and restrictive cardiomyopathy.

C13.6

Common variants at ten loci modulate the QT interval duration in
individuals of European ancestry: the QTSCD consortium
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The QT interval, a measure of cardiac repolarization, predisposes to
ventricular tachycardia and sudden cardiac death (SCD) when pro-

longed or shortened. Previously, a common variant in NOS1AP (CA-
PON) influencing QT interval was mapped in a European population.
We now analyze genome-wide association data from five European
ancestry samples (ARIC, KORA, SardiNIA, GenNOVA and HNR, N
= 15,842). We confirm the NOS1AP association (P=1.63x10-35) and
identify nine additional loci at P<5x10-8. Four loci map near the mono-
genic long QT syndrome genes KCNQ1, KCNH2, SCN5A and KCNJ2.
Two loci map to ATP1B1 (P=2.18 x10-12), PLN (P =1.97x10-16) that
have well known roles in myocardial electrophysiology. The remain-
ing loci are at RNF207 (P =3.57x10-9), LITAF (P=2.92x10-8) and near
GINS3-NDRG4-CNOT1 (P=1.26x10-12).. Taken together genetic vari-
ation at these 10 loci explained 3.3% of corrected QT interval varia-
tion across all studies. The ~8% of individuals carrying 14 or more QT
prolonging alleles had an OR of 2.52 to have prolonged QT by clinical
standards when compared to the ~10% of individuals carrying 8 or less
alleles (95% Cl 1.74-3.66, P = 4.83 x 10-7). These results provide new
insights into myocardial electrophysiology and provide novel candidate
genes for ventricular arrhythmias and SCD.

C141

The vertebrate inner ear microRNAs have unique spatial and
temporal expression patterns and are crucial for inner ear
development and survival

L. M. Friedman', A. A. Dror', E. Mor', T. Tenne’, G. Toren’, N. Shomron? D. M.
Fekete®, E. Hornstein?, K. B. Avraham’;
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MicroRNAs (miRNAs) regulate the translation of target mMRNAs and
affect, directly or indirectly, the expression of a large portion of the
protein-coding genes. The RNase Dicer1 is required for production of
mature and functional miRNAs from pre-miRNAs. The mammalian in-
ner ear contains the cochlea and the vestibule that are responsible for
hearing and balance, respectively. Dicer1 was conditionally knocked-
out in the sensory epithelia of the mouse inner ear, to study the roles of
miRNAs in these tissues. Mutant mice were born with normal sensory
hair cells, but developed malformed hair cells and profound deafness
a short time thereafter, demonstrating that miRNAs are crucial for post-
natal survival of functional inner ear hair cells. We identified miRNAs
that may have a role in the mouse developing inner ear by combin-
ing miRNA transcriptome analysis and bioinformatics. Different spatial
and temporal expression patterns of six miRNAs (miR-15a, miR-18a,
miR-30b, miR-99a, miR-182 and miR-199a) may reflect their roles. A
subset of these miRNAs, miR-15a, miR-18a and miR-30b, were shown
to be crucial for early development and morphogenesis of the zebraf-
ish inner ear. To search for putative target mMRNAs for miRNAs that are
expressed in the mouse inner ear sensory epithelia, we intersected
the outputs of target prediction algorithms with the mRNA expression
profiles of these tissues. Slc12a2, Cldn12 and Bdnf mRNAs were ex-
amined as targets for miR-15a. Our data support the hypothesis that
inner ear tissue differentiation and maintenance are regulated and
controlled by conserved sets of cell-specific miRNAs in both mouse
and zebrafish.

C14.2

Molecular basis of alpha-dystroglycanopathies and phenotype-
genotype correlations
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The alpha-dystroglycanopathies are a group of autosomal recessive
congenital muscular dystrophies (CMD) and limb girdle muscular
dystrophies (LGMD) with high CK levels, muscle hypertrophy, and
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abnormal glycosylation of a-dystroglycan in muscle. Only a portion
of the patients present with mental retardation (MR), with or without
structural brain and ocular malformations. These disorders are caused
by mutations in at least six genes encoding O-mannosyltransferases
(POMT1 and POMT2), O-mannosyl N-acetylglucosaminyltransferase1
(POMGNTT1), and enzymes of unknown function (FKRP, LARGE and
FKTN).

The most frequently mutated gene is FKRP, associated with a large
spectrum of phenotypes varying from mild LGMD2I often due to the
founder mutation, L2761, to the most severe form of the spectrum
with major structural brain and eye malformations and early lethality,
called Walker Warburg syndrome (WWS). We studied a large cohort
of muscular dystrophy patients with histological and clinical features of
a-dystroglycanopathy and identified mutations in all 6 genes, includ-
ing founder mutations in FKRP and POMT2, and large genomic rear-
rangements in POMT2 and LARGE.

From genotype-phenotype analysis of 26 CMD families with alpha-dys-
troglycan hypoglycosylation and POMGNT1 (3), POMT1 (4), POMT2
(10), FKTN (3), and LARGE (1) mutations, we suggest the screening
of POMT1 and POMT2 first in CMD patients with MR, especially if
there is microcephaly, cerebellar hypoplasia, white matter abnormali-
ties or cortical dysplasia, even in the absence of eye involvement. In
CMD or LGMD patients with normal intellectual development, other
genes are better candidates (FKRP, FKTN) , especially if there is pro-
gressive cardiac dysfunction.

C14.3

Mutations of LRTOMT, a fusion gene with alternative reading
frames, cause autosomal recessive nonsyndromic hearing
impairment in DFNB63 families.
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Hereditary hearing impairment is a genetically heterogeneous disorder.
Identification of the causative deafness genes is a considerable strat-
egy to uncover the molecular basis of hearing. Reassessment of three
DFNB63 families which were used in the identification of the DFNB63
locus and two additional Tunisian families helped to narrow the critical
DFNBG63 region to a 1.03 Mb interval. This interval has 26 annotated
and predicted genes and sequencing of these genes revealed four
pathogenic mutations in an uncharacterized gene LRRC51, renamed
LRTOMT. LRTOMT has two alternative reading frames and encodes
two different proteins LRTOMT1 and LRTOMT2. LRTOMT2 is a pu-
tative methyltransferase. Further characterization showed that in the
primate lineage, LRTOMT evolved from the fusion of two neighbor-
ing ancestral genes. In rodents, there are two separate genes, desig-
nated Lrre51 and Tomt which together are orthologous to the primate
LRTOMT. RT-PCR analysis of human tissues showed that LRTOMT
is widely expressed. RNA in situ hybridization in mouse revealed the
expression of Tomt in the cochlear and vestibular sensory cells of the
developing inner ear. Immunolocalization studies of Lrrc51 and Tomt
in the P30 mouse inner ear showed the expression of both genes in

vestibular and cochlear hair cells and their supporting cells. Our data
indicates that LRTOMT is essential for hearing and the identification of
LRTOMT, which encodes a leucine-rich protein and a methyltransfer-
ase, opens an exciting new field for genetic and physiological studies
of the inner ear and hearing.

C14.4

Clinical and mutational spectrum of the Legius syndrome (or
NF1-like syndrome)
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Autosomal dominant inactivating SPRED1 mutations have recently
been described in 5 families with a neurofibromatis type 1-like syn-
drome (NFLS). The phenotype consists of café-au-lait-macules
(CALM), axillary freckling and macrocephaly. The full clinical spectrum
of this new disorder has not yet been investigated.

We performed SPRED1 mutation analysis in 1318 unrelated patients
presenting with a broad range of signs typically found in neurofibro-
matosis type 1 (NF1) and in whom no NF1 mutation was present in
peripheral blood lymphocytes. A comparison between clinical findings
in patients with a SPRED1 mutation versus those with a NF7 mutation
and those without known mutation was made. Functional assays were
used to evaluate the pathogenicity of identified missense mutations.
We identified 34 different SPRED1 mutations in 43 probands: twenty
seven were pathogenic (including 2 missense mutations) and 7 mis-
sense mutations were classified as probably benign. Forty eight per-
cent of SPRED1-positive patients fulfilled NIH NF1 diagnostic criteria
based on the presence of >5 CALM +/- freckling or a NF1-compatible
family history. We estimate that 1.2-2.9% of individuals with the clinical
diagnosis of NF1 have NFLS.

A high SPRED1 mutation detection rate was found in NF7 mutation-
negative families with an autosomal dominant phenotype with CALM
+/- freckling and no other NF1 features. The NF1 diagnostic criteria
are not specific, since 48% of patients with NFLS fulfilled these criteria.
NFLS is not associated with the high incidence of peripheral and cen-
tral nervous system tumors seen in NF1. We suggest a less intensive
medical follow-up program for patients with NFLS.

C14.5

Three subgroups of neurodegeneration with brain iron
accumulation (NBIA)
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Objective: Neurodegeneration with brain iron accumulation (NBIA) is
a heterogeneous group of disorders characterized by iron deposits in
the basal ganglia. Mutations in two different genes can be responsible
for NBIA: PANK2 gene and PLA2G6 gene. A third gene was discov-
ered recently by our laboratory. From the clinical point of view all NBIA
patients share common symptoms. Nevertheless we suppose these
patients can be distinguished in three clinical subgroups. Because of
small patient numbers analysis of clinical symptoms is difficult.
Methods: We present a structured clinical evaluation of a large collec-
tion of NBIA patients characterized by one clinician (n=49). A mutation
analysis of the PANK2 gene has been done in all patients. Patients
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being negative for PANK2 mutations have been analysed on PLA2G6
gene and furthermore on the recently detected gene.

Results: In 27 out of 49 patients homozygous or compound hetero-
zygous mutations were identified in PANK2 (55%). No PLA2G6 mu-
tations were found. Mutations in the new gene were detected in 16
patients (33%). The “eye of the tiger” sign in MRI was found in the
majority of patients with PANK2 mutations (24 out of 27) but rarely
in the remaining patients. Furthermore patients with PANK2 mutation,
with mutations in the new gene and idiopathic NBIA patients can be
distinguished by several clinical features: age of onset, generalized
dystonia as presenting symptom, course of disease, oromandibular
dystonia, optic atrophy and psychiatric symptoms.

Conclusion: Clinical symptoms and MRI together allow us to distin-
guish NBIA patients in a first step.

C14.6

Congenital Disorders of Glycosylation (CDG) due to defects in
N-glycan assembly in the endoplasmic reticulum: filling the gaps
in the dolichol cycle
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Congenital disorders of glycosylation (CDG) are a group of complex
metabolic diseases caused by defects in the synthesis, assembly and
processing of glycans. Through EUROGLYCANET, we have access
to a collection of 50 unsolved CDG-I| patients (CDG-Ix). An investiga-
tion of lipid-linked oligosaccharides (LLO) has been performed on all
cases. We report a patient with severe developmental delay, epilepsy
and dysmorphic features, and a type | pattern on transferrin isoelectric
focusing. LLO showed an accumulation of the dol-PP-GIcNAc2-Man5
structure, and a limited and very unusual accumulation of the dol-PP-
GIcNAc2-Man3, dol-PP-GIcNAc2-Man6, dol-PP-GIcNAc2-Man7 and
dol-PP-GIcNAc2-Man8 species.

This patient was compound heterozygous for 2 mutations in the DPM2
gene: a splice mutation (IVS2-1G>C) and a point mutation (c.68A>G,
p.Y23C). DPM2 is the smallest component of the dolichol-phosphate-
mannose synthase and is a hydrophobic protein of 84 amino acids. It
seems that DPM2 is involved in the regulation of the DPM synthase
complex by stabilizing DPM3 but also in the regulation of the GPI-
GnT (glycosylphosphatidylinositols-N-acetylglucosaminyltransferase)
. We also identified, among other new cases, 2 new patients with an
RFT1 deficiency, respectively homozygous for the missense mutations
c.454A>G (p.E152K) and c.892G>A (p.K298E). The clinical phenotype
includes severe mental retardation, failure to thrive, hypotonia, epi-
lepsy, sensorineural deafness, coagulopathy and feeding problems.
The transmembrane protein RFT1 is suggested to play a crucial role
in the flip-flop of the intermediate Man5GIcNAc2-PP-dolichol from the
cytosolic to the luminal face of the ER membrane. Flipping of lipids
across biomembranes is not spontaneous and requires specific pro-
teins (flippases) that facilitate ATP-independent, bi-directional flip-flop.
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Segmental copy number variation shapes tissue transcriptomes
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Copy number variation (CNV) of DNA segments has recently been
identified as a major source of genetic diversity, but a comprehensive
understanding of the phenotypic effect of this type of variation is only
beginning to emerge. We have generated an extensive map of CNV in
wild mice and classical inbred strains. Copy number variable regions
cover a total of ~340 megabases (~11%) of their autosomal genome.
Genome-wide expression data from 6 major organs and 4 develop-
mental times in six different strains reveal that expression levels of
genes within CNVs positively or negatively correlate with copy number
changes in approximatively 35 and 15% of the cases, respectively. Our

experiments also show that CNVs influence the expression of genes
in their vicinity - an effect that extends up to half a megabase. These
controls over expression are effective throughout mouse development,
however some genes appear to be under compensatory loops at spe-
cific time point.

Interestingly, genes within CNVs show lower expression levels and
more specific spatial expression patterns than genes mapping else-
where in the genome. Furthermore, genes expressed in the brain are
significantly underrepresented in CNVs compared to genes with ex-
pression in other tissues, suggesting differential selective constraint
on copy number changes of genes expressed in different tissues. Our
study provides initial evidence that CNVs shape tissue transcriptomes
on a global scale and thus represent a significant source for within-
species phenotypic variation.
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Methylation profiling in cases with uniparental disomy identifies
novel imprinted genes on chromosome 15
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One of the major features associated with imprinting is the presence
of parent-of-origin specific Differentially Methylated Regions (DMRs).
Thus, the maternal and paternal genomes possess distinct epigen-
etic marks which distinguish them at imprinted loci. In order to iden-
tify novel imprinted genes on chromosome 15, we have profiled DNA
methylation in cases with uniparental disomy of chromosome 15
(UPD15). Methylated DNA was immunoprecipitated using antibodies
for 5-methyl cytidine, and hybridized to high-density oligonucleotide
arrays with complete coverage of chromosome 15, generating profiles
of the paternal and maternal methylomes. Comparison of six individu-
als with maternal versus paternal UPD15 reveals more than twenty
DMRs on chromosome 15. Putative DMRs were validated by bisulfite
sequencing, confirming the presence of parent-of-origin specific meth-
ylation marks in multiple samples. Many are associated with known
imprinted genes within the Prader-Will/Angelman syndrome region,
such as SNRPN and MAGEL2, validating this as a method of detecting
imprinted loci. However, more than half of the novel DMRs identified
are located outside of 15q11-q13, and are associated with genes not
previously thought to be imprinted. These include /IGF1R at 15926.3,
which plays a fundamental role in growth regulation, and GABRG3, a
gene which has previously been shown to be abnormally expressed in
autism. Many DMRs occur at CpG islands or overlap conserved non-
coding regions, suggesting a role in regulating gene expression.
These data provide an imprinting map of chromosome 15, demon-
strate that the number of imprinted loci in humans is much higher than
previously thought, and identify novel candidates for human disease.
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Closely spaced multiple mutations as potential signatures of
transient hypermutability in human genes
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Data from a diverse series of organisms suggested that transient hy-
permutability is a general mutational mechanism with the potential to
generate multiple synchronous mutations, a phenomenon probably
best exemplified by closely spaced multiple mutations (CSMMs). How-
ever, to date, its potential impact on the evolution of higher eukaryotes
has not been widely appreciated. Here we attempted to extend the
concept of transient hypermutability from somatic cells to the germline,
using human disease-causing multiple mutations as a model system.
Employing fairly stringent criteria for data inclusion, we have retro-
spectively identified numerous potential examples of CSMMs caus-
ing human inherited disease that exhibit marked similarities to the
CSMMs reported in other systems. These examples include (i) eight
multiple mutations, each comprising three or more components within
a sequence tract of <100 bp, (ii) three possible instances of ‘mutation
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showers’ and (iii) numerous highly informative ‘homocoordinate’ muta-
tions. Using the proportion of CpG substitution as a crude indicator
of the relative likelihood of transient hypermutability, we also present
evidence to suggest that CSMMs comprising at least one pair of mu-
tations separated by <100 bp may constitute signatures of transient
hypermutability in human genes. This analysis not only extends the
generality of the concept of transient hypermutability but also provides
new insights into what may be considered a novel mechanism of muta-
genesis underlying human inherited disease. Finally, our findings raise
serious concerns regarding current practices in mutation screening,
which are likely to miss many potentially important secondary muta-
tions linked in cis to the putative primary pathological lesion.
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The Human Phenotype Ontology
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There are many thousands of hereditary diseases in humans, each
of which has a specific combination of clinical features. We have de-
veloped a Human Phenotype Ontology (HPO) with over 9500 terms
representing individual phenotypic anomalies and have annotated all
clinical entries in Online Mendelian Inheritance in Man with the terms
of the HPO.

Each term in the HPO describes a phenotypic abnormality such as
Atrial septum defect. The HPO itself does not describe individual dis-
ease entities but rather the phenotypic abnormalities associated with
them. Clinical entities are annotated to the most specific terms pos-
sible. The true path rule applies to the terms of the HPO. That is, if
a disease is annotated to the term Atrial septal defect, then all of the
ancestors of this term, such as Abnormality of the cardiac septa, also
apply. The structure of the HPO therefore allows flexible searches for
disease entities according to phenotypic abnormalities with a broad or
narrow focus.

We have used the HPO to identify a phenotypic network that is made
up of dense clusters of shared phenotypic features that show char-
acteristic patterns of interconnections between selected areas of the
phenotypic continuum. We have developed a program for clinical
genetics diagnostics, which allows searches for specific diagnoses
based on combinations of features. We have extended our methods
for prediction of disease genes based on random walk analysis to work
for arbitrary phenotypes based on ontological similarity analyses using
the HPO.

The HPO is freely available at http://www.human-phenotype-ontology.
org.

C15.5

GEN2PHEN: An international effort to optimise and federate the
databasing of gene-disease relationships

A. J. Brookes’, +. The GEN2PHEN Consortium?;

"University of Leicester, Leicester, United Kingdom, 219 European Institutions.
The GEN2PHEN consortium (http://www.gen2phen.org), which com-
prises 19 research and company partners, is devising novel strategies,
standards and databases, to ensure that genotype-phenotype (G2P)
information can be shared and exploited effectively. Our activities are
based on the idea that rather than just centralising G2P data, the broad
community should also be involved in providing G2P databases and
analysis platforms, as a part of a federated system. We therefore pro-
duce components to help this federated system emerge, in partnership
with projects such as ENGAGE, CASIMIR, EUROGENTEST, BBMRI,
ELIXIR, and the HVP.

GEN2PHEN has already achieved considerable progress, as reflected by:
1) producing the Locus Reference Genomic (LRG) system of stable
reference sequences for genes [in partnership with NIH];

2) producing the Phenotype and Genotype Experiment Object Model
(PaGE-OM) standard data model for G2P information [in partnership
with JBIC];

3) producing new or improved versions of genome wide databases,
including HGVbaseG2P (http://www.hgvbaseg2p.org) , IGVdb (http://
www.igvdb.res.in), and Disease Cards (http://bioserver.ieeta.pt/dis-
easecard);

4) producing improved versions of locus specific database (LSDB)
software LOVD (http://www.lovd.nl/2.0) and UMD (http://www.umd.
be), that now host >300 genes, and the DMuDB diagnostic database
(http://ngrl.man.ac.uk/dmudb)

Our current focus extends into areas such as grid-based services, and
systems for providing universal IDs for all biomedical research data
and entities on the internet, including individual researchers. This will
revolutionise the potential for holistic data integration, and ensure fair
and equitable use of sensitive G2P information.

Acknowledgements: GEN2PHEN is funded by the European Commu-
nity’s Seventh Framework Programme (FP7/2007-2013) under grant
agreement 200754.
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Establishing a link between microRNAs, genes and hereditary
diseases : the miRiFix database

A. Henrion Caude’, C. Mugnier?, S. Bandiera’, M. Girard’, M. Le Merrer', A.
Munnich’, S. Lyonnet';

"INSERM U781, Paris, France, 2University Paris Descartes, Paris, France.
Identification and analysis of microRNAs (miRs) enhance our un-
derstanding of the important roles that small RNAs play in complex
regulatory networks. However, there are still few data supporting the
involvement of miRs in Mendelian disease inheritance other than can-
cer. MiRs may be regarded either as candidate gene within a disease
locus, or as putative modifier gene, which can regulate the expression
of a given disease-causing gene. At this latter level, single nucleotide
polymorphisms (SNPs) within the target gene add a supplemental lay-
er of complexity. Herein, we present a comprehensive resource, aimed
at linking miRs and hereditary diseases : mirifix.com. MiRiFix is an
easy-to-use, web-accessible framework of tool and data integration.
Our model crosses up-to-date information on human miRs and the
Genatlas database, which provides integrated data on gene mapping
and genetic diseases. MiRiFix enables to systematically explore the
computational involvement of miRs in the pathogenesis of diseases,
and retrieves : (i) miR as a candidate gene from a locus, using the up-
dated compendium of human miRs and their mapping information, (ii)
a set of miRs predicted to regulate a disease-causing gene, in both its
3’-UTR and coding sequence, using distinct algorithms, and finally (iii)
a set of SNPs predicted to be functional in terms of miR regulation. We
will present the efficiency of miRiFix in predicting previously established
links, but also in retrieving novel data on mapped diseases orphan of
identified genes. Our web resource provides a unique integrated way
to assess computational roles of miRs in hereditary disease.

C16.1

The Effect of Translocation-Induced Nuclear Re-organization on
Gene Expression

L. Harewood', F. Schiitz?3, S. Boyle*, P. Perry*, M. Delorenzi?3, W. A. Bick-
more*, A. Reymond';

"Center for Integrative Genomics, Lausanne, Switzerland, 2National Center of
Competence in Research (NCCR) “Molecular Oncology”, Lausanne, Switzer-
land, 3Swiss Institute of Bioinformatics (SIB), Lausanne, Switzerland, ‘MRC
Human Genetics Unit, Edinburgh, United Kingdom.

Chromosome organization in the nucleus is thought to impact on gene
expression. To study the effect of balanced chromosomal rearrange-
ments on gene expression, we compared the transcriptomes of cell
lines from control and (11;22)(q23;g11) individuals. This translocation
between chromosomes 11 and 22 is the only recurrent constitutional
non-Robertsonian translocation in humans. The number of differen-
tially expressed transcripts between the translocated and control co-
horts is significantly higher than that observed between control sam-
ples alone, suggesting that balanced rearrangements have a greater
effect on gene expression than normal variation. Altered expression
on translocation chromosomes is limited to chromosome 11-mapping
genes. Consistently, we show that the nuclear position of the deriva-
tive chromosome 11, but not that of the derivative chromosome 22, is
significantly altered compared to its normal counterpart, suggesting
that expression changes of chromosome 11 genes are potentially due
to their transposition into an anomalous chromatin environment. Our
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results are consistent with recent studies, which indicate that nuclear
position plays a functional role in regulating the expression of some
genes in mammalian cells. Rearrangements may also have implica-
tions on reproductive separation, as we show that reciprocal transloca-
tions not only provide partial isolation for speciation, but also result in
significant changes in transcriptional regulation through alteration of
the relative nuclear position of chromosome territories.

C16.2

5g14.3 microdeletion encompassing MEF2C, a gene controlling
excitatory synapse number, is associated with severe mental
retardation, poor eye contact and seizures

A. Goldenberg’, M. Holder-Espinasse?, S. Jaillard®*, N. Le Meur"®, D. Bon-
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Service de Génétique, CHU de Rouen, Rouen, France, *Service de Génétique
Clinique, Hépital Jeanne de Flandre, CHRU de Lille, Lille, France, 3Laboratoire
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versité de Rennes 1, IFR 140, Rennes, France, °Laboratoire de Cytogénétique,
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de Rouen, Rouen, France, °Service de Génétique Clinique, Centre Hospitalier
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CHU Robert Debré - APHP, Paris, France, ""Plateforme de Génomique Fonc-
tionnelle, Université de Lille Il, Lille, France, ?Inserm U614, IHURBM, Univer-
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Over the last few years, array-CGH has remarkably improved the abil-
ity to detect cryptic unbalanced rearrangements in patients presenting
with syndromic mental retardation. Using oligonucleotide array-CGH,
we identified a 5914.3 microdeletion in 5 unrelated patients and a
5q14.3 microduplication in one patient. Fluorescence In Situ Hybrid-
ization (FISH) and semi-quantitative PCR further confirmed these de
novo rearrangements. Interestingly, the five patients with the 5q14.3
microdeletion showed striking phenotypic similarities, namely severe
mental retardation, poor visual contact, absent speech, stereotyped
behaviour, facial dysmorphic features, epilepsy and/or cerebral malfor-
mations. The boundaries and sizes of the deletions were different but
the minimal common deleted region encompassed only the MEF2C
gene. This gene, known to act in brain as a neurogenesis effector
which regulates excitatory synapse number, constitutes an excellent
candidate. We suggest therefore that 5914.3 microdeletion may rep-
resent a novel clinically recognizable condition caused by haploinsuf-
ficiency of the MEF2C gene.

C16.3

19913.11 deletion syndrome: a novel clinically and biochemically
recognizable genetic condition identified by array-CGH

V. Malan'?, C. Ottolenghi*?, O. Raoul'?, H. V. Firth*, B. Chadefaux®?, G. Royer’,
C. Turleau'?, A. Bernheim®9, L. Willatt!, A. Munnich'?, M. Vekemans'?, S. Lyon-
net"?, V. Cormier-Daire’?, L. Colleaux’?
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de Biochimie Métabolique, Hépital Necker-Enfants Malades, Paris, France,
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sité Paris Sud, Orsay, France.

Deletions of chromosome 19 have rarely been reported with the ex-
ception of some patients with deletion 19q13.2 and Blackfan-Diamond
syndrome due to haploinsufficiency of the RPS19 gene. The paucity
of observations might result from the difficulty to detect small rear-
rangements on this chromosome that lacks a clear banding pattern.
Using array-based comparative genomic hybridization (array-CGH)
we identified three distinct but overlapping interstitial 19q13.11 dele-
tions, defining a minimal critical region of 2.87 Mb, associated with
a clinically recognizable syndrome. The three patients share several
major features including: pre and postnatal growth retardation with
slender habitus, severe postnatal feeding difficulties, microcephaly,
hypospadias, signs of ectodermal dysplasia and cutis aplasia over
the posterior occiput. Among the deleted genes, the human prolidase

(PEPD) gene is of particular interest. It is involved in a rare autoso-
mal recessive disorder of the connective tissue. Biochemical assays
showed reduced prolidase activity in our patients. Their dermatologi-
cal anomalies, including cutis aplasia of the scalp and thin skin, might
thus be accounted for by PEPD haploinsufficiency. We suggest that
del 19913.11 represents a novel clinically recognizable microdeletion
syndrome caused by haploinsufficiency of dosage sensitive genes in
the 19g13.11 region. Moreover, as a complement to the specific clini-
cal features, prolidase activity in erythrocytes may provide a simple
diagnostic marker for this new genomic disorder.

C16.4

Parental origin and possible mechanisms of formation of de
novo balanced reciprocal translocations

A. Spreiz', M. Héckner', S. Demuth? A. Dufke®, V. Kalscheuer’, M. Rieger®,

O. Rittinger®, I. Rost’, S. Singer®, A. Tzschach?, E. Wiedersberg?, M. Erdel’, C.
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Erfurt, Germany, ®Institute for Human Genetics, Medical Genetics, Tiibingen,
Germany, “Max Planck Institute for Molecular Genetics, Berlin, Germany,
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Balanced reciprocal translocations are found in approx. 1 : 400 new-
borns. Most of them are inherited from one parent. De novo formation
is a rare event and accompanied by various anomalies if there is a
microrearrangement closed to one or both breakpoints. From associ-
ated deletions or duplications, the involvement of the Y chromosome,
or cytogenetic polymorphisms a preferentially formation in paternal
meiosis was assumed but so far not proven directly.

Here, we report on the parental origin and possible mechanisms
of formation of de novo cytogenetically balanced reciprocal trans-
locations in two healthy probands and seven patients affected
by multiple congenital anomalies. Two of them have been re-
corded previously. The karyotypes are 46,XY,t(4;5)(921.1;p15.33),
46,XX,t(2;3)(933;923), 46,XY,1(6;14)(q15;924), 46,XX,t(2;8)(p13~15;q
22), 46,XX,t(2;5)(p21;911.2), 46,XX,1(2;13)(p13;912), 46,XY,t(7;11)(q1
1.21;p11.2), 46,XX,t(2;7)(q23;p21), and 46,XX,t(2;4)(p16;935).

For each chromosome of interest, microdissected derivative chromo-
somes and their normal homologs were pooled separately for investi-
gation, which included whole genome amplification (GenomePlex Sin-
gle Cell Kit®, Sigma-Aldrich, Vienna, Austria), microsatellite mediated
haplotype analysis, and visualisation of the products by silver staining
subsequent to a 6% polyacrylamide/urea gel electrophoresis.
Involvement of paternal chromosomes was found in all seven cases in-
vestigated so far. Our results confirm the assumed preferentially pater-
nal origin of de novo reciprocal translocations for the first time by direct
investigation of the chromosomes involved. In addition, the conformity
for either maternal or paternal origin for all derivative chromosomes
and their normal homologs makes a meiotic formation more likely than
a postzygotic formation.

C16.5

22g13.3 deletion syndrome is a multigenic disorder, with
SHANKS3 as the major pathogenic gene

M. Zollino’, M. E. Grimaldi', L. Boccuto'? C. Schwartz? D. Battaglia®, E. Mer-
curi®, F. Guzzetta’, G. Marangi’, D. Orteschi’, D. Buccella’, M. Lauri’, P. Viscon-
ti*, G. Gobbi*, G. Neri', F. Gurrieri';

"Istituto di Genetica Medica Universita Cattolica Sacro Cuore, Roma, ltaly,
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Infantile Universita Cattolica Sacro Cuore, Roma, Italy, *“Neuropsichiatria Infan-
tile Ospedale Maggiore Bologna, Bologna, ltaly.

The 22913.3 deletion syndrome consists of hypotonia, mental retarda-
tion with delayed or absent speech, normal or accelerated growth, au-
tistic-like behaviour and few dysmorphic features. This condition was
recently inferred to be a single gene (SHANK3) disorder.

We analysed a total of 32 patients presenting with clinical manifesta-
tions consistent with this condition, by means of a-CGH, FISH with
cosmids n66c4 and n85a3 containing SHANK3 and sequence analysis
of SHANKS. Loss-of-function mutations limited to SHANK3 were de-
tected in three patients (9%). They were ¢.3895delG (p.Glu1299fs)dn,
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partial gene deletion (n66c4 x 2, n85a3 -) dn, and ¢.1349T mat. Pa-
tients with SHANK3 mutation (Group A) were compared with a total of
7 patients (group B) with a true 22q13 deletion, varying in size from 1.4
to 7 Mb. Briefly, patients in group A and B shared accelerated growth,
absent/severely retarded speech, facial coarseness and hypotonia. All
the patients in group A had familiarity for behaviour disorders and ad-
ditional CNVs. On the contrary, patients in group B were all sporadic
with respect to behaviour disorders, and no additional CNVs were de-
tected. Interestingly, the mother with ¢.1349T mutation presented with
behaviour abnormalities but with normal intelligence and without ad-
ditional clinical manifestations of the 22q13 deletion syndrome. Differ-
ent CNVs outside 22q13.3 were present in the remaining parents with
behaviour abnormalities but with normal SHANK3. We suggest that
the 22913 deletion syndrome is unlikely to be a single gene disorder.
Although SHANK3 can be considered the major pathogenic gene, ad-
ditional gene mutations are requested for the full phenotype.

C16.6

An International Standardized Cytogenomic Array (ISCA)
Consortium approach to the design, implementation and
reporting of constitutional oligo array-CGH

S. Huang', D. H. Ledbetter?, C. L. Martin? S. Aradhya®, S. J. L. Knight’, K.
Smith®, K. Kok®, J. R. Vermeesch’, J. A. Crolla’;
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Experience to date in ~1,000 reported cases from the National Genetics
Reference Laboratory (Wessex) in the UK has shown that use of a cus-
tomized 4x44k oligo array in karyotypically normal patients ascertained
for developmental delay or mental retardation with or without congenital
abnormalities, results in the detection of ~25% significant copy number
changes (CNCs) ~15% of which are de novo. The NGRL (Wessex)
is also part of the ISCA Consortium which is a collaboration compris-
ing ~70 laboratories in the USA, Canada, South America and Europe.
Two ISCA workshops held in 2008 led to agreement in two main areas
firstly the design, testing and implementation of oligo arrayCGH utilis-
ing multiple formats including 8x60k, 2x105k and 4x180k. The consen-
sus design is based on extensive experience derived principally from
five laboratories each of which independently custom designed con-
stitutional cytogenetic arrays (4x44k or 2x105k) using Agilent’s eArray
software. The ISCA oligo array combines targeting for ~500 genomic
regions of known or suspected pathogenicity together with an “even
backbone” coverage of one oligo probe every ~25 kb. The second ISCA
objective is to set up genome browser-based data sharing between
Consortium Laboratories to help develop data sets which will help to
differentiate between benign and pathogenic copy number changes.
The NGRL (Wessex) is about to initiate testing of the ISCA 4x180k ar-
ray and preliminary results on 40 patients together with a summary of
our results to date with the 4x44k array will be presented.

C17.1

Genome-wide analysis in Parkinson‘s disease

J. Simén-Sanchez'?, C. Paisan-Ruiz®, J. Bras? S. Scholz?, R. Gibbs? PD
Genetics Consortium, T. Gasser’, A. B. Singleton?;
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Parkinson’s disease (PD) is a progressive, age-associated neurode-
generative disorder characterized by loss of dopaminergic neurons,
resting tremor, bradykinesia, rigidity, and postural instability. PD, which
is estimated to be the second most common neurodegenerative dis-
ease, will become an increasing social and economic burden as the
world population continues to live longer. In an attempt to further un-
derstand the genetic basis of PD and thus gain insight into the etiol-
ogy of this disorder we performed a genome wide association study
in cohorts of Caucasian (n = 5,691) and Asian (n = 3,500) PD cases
and controls. Replication of the most significant loci was performed in

a total of 7,745 Caucasian and ~ 4,000 Asian cases and controls. The
strongest consistent association across all populations was observed
within the gene encoding alpha-synuclein (Asian, rs11931074, odds
ratio (OR) = 1.2, p =6.17 x 10'%; Caucasian, rs2736990, OR = 1.27, p
=5.69 x 10°), providing unequivocal evidence that common variation at
this locus is a risk factor for typical PD. A Caucasian-specific associa-
tion was identified across the MAPT locus (rs415430, OR=1.34 ;p =
4.5x10%), not only indicating that variation at this locus, implicated in
several neurodegenerative disorders, is a risk factor for PD but also
that the well-known population specific heterogeneity across this ge-
nomic region impacts risk for disease.

Besides, our analysis suggests that a 0.17Mb region in chromosome
1932 containing 7 genes and predicted transcripts might confer risk for
the development of PD in both the Asian and the Caucasian cohorts.

C17.2

A regional high risk isolate for schizophrenia reveals an
enrichment of three large copy number variations overlapping
developmental genes
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Copy number variations (CNVs) have consistently been reported to oc-
cur more frequently in patients with schizophrenia compared to healthy
individuals. Already several rare CNVs, suggestive of high risk for the
disease, have been identified. We analyzed a special Finnish study
sample of 196 schizophrenia cases and 199 controls emerging from
a high risk isolate for schizophrenia with a specific interest to iden-
tify potential moderate to high risk CNV alleles that thanks to recent
population bottle necks would have become enriched in this founder
population. We discovered three large (> 50 kb) CNV alleles on chro-
mosomes 9p24.3, 17p13.3, and 22q11.22 significantly enriched to iso-
late schizophrenia cases (p < 0.05). After analyzing additional 4,431
Finnish population controls, as well as 2,614 schizophrenia cases and
42,276 controls of European origin, the three CNVs were found to be
significantly enriched in the Finnish sub-isolate (p < 1.5*10%) and with-
in the isolate associating to schizophrenia (p<0.05). The deletion on
22q11.22, yielding the strongest association with schizophrenia, was
found to be 3-fold more frequent in families with schizophrenia com-
pared to the general population of the isolate (15% vs. 3%, p=1.2*10
7). The CNVs harbor three developmental genes: DOCK8, ABR, and
TOP3B, not previously linked to schizophrenia. Our finding refers to
the impact of population bottleneck on the enrichment of sizable CNVs
overlapping developmental genes and implies their role in the etio-
pathogenesis of familial schizophrenia. Our finding also exemplifies
the importance of region-or even family specific high risk variants be-
hind schizophrenia.

C17.3

Twenty-two Loci affecting haematological traits
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Haematological traits are the most commonly measured blood param-
eters in clinical practice and impact on a wide range of disorders in-
cluding cancer, cardiovascular and immune diseases. We carried out
a meta-analysis of genome wide data on eight haematological traits
- red blood cell, white blood cell and platelet counts, red blood cell
volume, mean platelet volume, mean corpuscular hemoglobin content
and mean corpuscular hemoglobin concentration - in 4,627 individu-
als from three population-based cohorts, followed by replication in
9,515 individuals from three additional population-based samples. We
describe 22 genetic loci, of which 15 are novel, associated with one
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or more traits at the genome wide significance threshold of 5x10-8.
These include 6 loci affecting erythrocyte traits (e.g. HFE, P-value =
1.4 x 10-23, TFR2, P-value = 4.9 x 10-10, HBS1L-MYB, P-value =7.4 x
10-42), one locus for leukocyte count, 11 loci for mean platelet volume
(e.g. ARHGEF3, P-value = 5.5 x 10-31 and TAOK1, P-value = 1.4 x 10-
22) and 3 loci for platelet count. The findings identify novel regulators
of hematopoiesis in humans, and provide new insights into functional
networks regulating blood cell parameters.

C17.4

The association of Bardet-Biedl Syndrome and Hirschsprung
Disease highlights the role of the primary cilium in ENS
development
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Isolated Hirschsprung disease (HSCR) is a model for multigenic mode
of inheritance. Some chromosomal rearrangements, monogenic Men-
delian disorders or poorly defined associations predispose to HSCR.
In such cases, penetrance for the HSCR trait is of 5 to 70%, suggest-
ing additional predisposing genetic factor(s). Bardet-Biedl syndrome
(BBS) is a genetically heterogeneous multisystemic disorder charac-
terized by postaxial polydactyly, progressive retinal dystrophy, obesity,
hypogonadism, renal dysfunction, variable learning difficulties and, in
about 5% of cases, HSCR. BBS proteins are involved in the assembly
and function of primary cilia or the function of basal bodies, affecting
both intraflagellar transport (IFT) and planar cell polarity (PCP).

RET is the major disease causing gene in isolated HSCR as well as a
modifier gene for the enteric phenotype in some but not all HSCR-pre-
disposing syndromes; CCHS, Down, and BBS are RET-dependent. Sur-
prisingly, the greatest RET dependence was observed in BBS, although
functional interactions between RET and BBS proteins are not known.
We report the co-segregation of mutations at one BBS locus and at the
RET locus for the HSCR trait to occur in BBS familial and sporadic cas-
es. We show that human NCC possess a primary cilium and express
BBS genes as well as many components of the PCP pathway. Genetic
interactions between the BBS and RET pathways were supported by
zebrafish double Ret and Bbs morphants in which enteric neurons
were completely absent from the distal gut. These data emphasize the
role of a primary cilium in NCC migration and enteric nervous system
development.

C17.5

The common and specific genetic backgrounds of rheumatoid
arthritis and celiac disease
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Recent genome-wide association studies (GWAS) discovered a num-
ber of genetic risk factors in autoimmune and inflammatory disorders
and, strikingly, several of the associated genes and pathways are
shared between various autoimmune diseases. Rheumatoid arthritis
(RA) and celiac disease (CD) are two common, T-cell mediated, au-
toimmune disorders, which co-occur in families; both are strongly as-
sociated to HLA.

We aimed to perform a cross-study to investigate the effect of known
CD risk factors in RA and known RA risk factors in CD.

We selected all loci so far detected for both RA and CD in genome-
wide association studies and replication studies, with a p-value cut-off

of p<5x10-6. We completed genotyping of 11 CD and 11 RA loci in 842
CD cases, 1370 RA cases and 1892 healthy controls from the Nether-
lands. We combined our results in a meta-analysis with earlier GWAS
results from CD and RA in a UK population.

We confirmed association of the IL2/IL21 and TNFAIP3 loci to both
diseases. We also found convincing association of the SH2B3 variant
to both CD and RA, especially in an auto-antibody-positive subgroup
of RA patients. Two more genes (LPP and PRKCQ) showed nominally
significant association to both diseases, however, these findings need
to be confirmed.

CD and RA share several risk variants for genetic susceptibility. A bet-
ter understanding of the common and specific genetic profiles of au-
toimmune disorders would shed light on the disease pathology and
could point to new drug targets for treating autoimmune diseases.

C17.6

Genome-wide association scan reveals major susceptibility
locus for non-syndromic cleft lip with or without cleft palate on
chromosome 8q24

S. Bimbaum’, K. U. Ludwig? H. Reutter', S. Herms?, M. Steffens®, M. Rubini*,
C. Baluardo?, J. Freudenberg®, C. Lauster®, B. Braumann’, R. H. Reich?, A.
Hemprich®, R. P. Steegers-Theunissen, B. Pétzsch', S. Moebus??, B. Horst-
hemke™, F. Kramer', T. F. Wienker®, P. A. Mossey®, P. Propping’, S. Cichon?,
P. Hoffmann'2, M. Knapp®, M. M. Néthen'?, E. Mangold';

"Institute of Human Genetics, Bonn, Germany, 2Department of Genomics,
Bonn, Germany, ®Institute of Medical Biometry, Informatics and Epidemiology,
Bonn, Germany, “Medical Genetics Unit, Ferrara, Italy, °Feinstein Institute for
Medical Research, New York, NY, United States, °Department of Cleft Lip and
Cleft Palate Surgery, Berlin, Germany, "Department of Orthodontics, Cologne,
Germany, ®Department of Oral and Maxillo-Facial-Plastic Surgery, Bonn,
Germany, *Department of Oral and Maxillo-Facial Surgery, Leipzig, Germany,
"°University Medical Center Rotterdam, Rotterdam, The Netherlands, "Institute
of Experimental Hematology and Transfusion Medicine, Bonn, Germany, 2In-
stitute for Medical Informatics, Biometry and Epidemiology, Essen, Germany,
Institute of Human Genetics, Essen, Germany, "*Department of Oral and
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Non-syndromic orofacial clefts are considered to have a multifactorial
etiology with a strong genetic background. The most frequent form is
the non-syndromic cleft lip with or without cleft palate (NSCL/P).

We conducted a genome-wide association study involving 224 NSCL/
P-patients and 383 controls of Central European origin in order to
identify novel susceptibility loci for NSCL/P. A 640-kb region at chro-
mosome 8q24.21 was found to contain multiple markers with strongly
significant evidence for association with the cleft phenotype, including
three markers which reached genome-wide significance. The 640-kb
cleft-associated region was saturated with 146 SNP markers and ana-
lyzed in our entire NSCL/P sample of 462 unrelated patients and 954
controls. In the entire sample, the most significant SNP (rs987525)
had a P value of 3.34 x 10%*. The odds ratio was 2.57 (95% CI: 2.02-
3.26) for the heterozygous genotype and 6.05 (95% ClI: 3.88-9.43) for
the homozygous genotype. The calculated population attributable risk
for this marker is 0.41, suggesting that this study has identified a ma-
jor susceptibility locus for NSCL/P. The locus is devoid of any known
protein-coding genes. It is possible, that the observed association may
mediate its effect by as yet unknown transcripts mapping within the re-
gion. An alternative explanation is that the disease-associated region
contains cis- or transacting elements which control the expression of
more distant genes. Interestingly, we found no evidence of any interac-
tion between the 8924.21 locus and IRF6, the only generally accepted
NSCL/P gene to date.The study was supported by the DFG.

C18.1

Links between psychological characteristics and Distress

after genetic result announcment : emotional regulation and
adjustment

C. Fantini-Hauwel', B. Dauvier?, S. Lejeune-Dumoulin®, J. Pedinielli, S. Ma-
nouvrier’;

"Université de Provence/CHRU Lille, Aix en provence, France, 2CHRU LILLE,
Aix en provence, France, SCHRU Lille, Lille, France, “Université de Provence,
Aix en provence, France.

Distress after genetic result announcement is at major stake for health
practitioners. Researches tend to demonstrate that genetic result
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leads to distress experience when linked with particular psychological
characteristic (Smith, 2007) or coping strategies (Terciak, 2001). We
propose here a biopsychosocial model highlighting the importance of
emotional functioning prior to the genetic testing and emotional regula-
tion process to explain psychological distress after genetic results.
We have proposed questionnaires to 71 patients undergoing genetic
testing for colonic cancer. Depressive symptoms (CES-D), State and
Trait anxiety (STAI), coping style/coping strategies (WCC) and diffi-
culties to identifying and verbalizing feelings (TAS20) were assessed
before the genetic counselling and after results discovery. Results
highlight that prior to genetic testing, state anxiety is best predicted by
negative affectivity and a disposition to use emotional-focused coping
to face with stressors. A greater state anxiety, social support seeking
style and lesser problem-focused coping style prior to the test, associ-
ated with greater emotional coping strategies and higher difficulties to
express feeling after the result, were best predictors of anxiety. Being
mutation carrier does not show any effect on psychological distress.
Implications to genetic counseling and care giving of subjects implied
in a genetic testing diagnose are discussed.

C18.2

Evaluation of risk prediction updates from commercial genome-
wide scans

R. Mihaescu, M. van Hoek, E. J. G. Sijbrands, A. G. Uitterlinden, J. C. M. Wit-
teman, A. Hofman, C. M. van Duijn, A. J. W. Janssens;

Erasmus MC, Rotterdam, The Netherlands.

Commercial internet-based companies offer genome-wide scans to
predict the risk of common diseases and personalize nutrition and
lifestyle recommendations. These risk estimates are updated with
every new gene discovery. In order to assess the benefits of updat-
ing risk information in commercial genome-wide scans, we compared
type 2 diabetes risk predictions based on TCF7L2 alone, 18 polymor-
phisms alone, and 18 polymorphisms plus age, sex and body mass
index. Analyses were performed using data from the Rotterdam study,
a prospective, population-based study among individuals aged 55
years and older. Data were available from 5297 participants. The ac-
tual prevalence of type 2 diabetes in the study population was 20%.
Predicted risks were below average for carriers of the TCF7L2 CC
genotype (predicted risk 17.6%) and above average for the CT and
TT genotypes (20.8% and 28.0%). Including data on the 18 polymor-
phisms caused 32% of participants to be reclassified (i.e. switched
between below and above average): 25% of the CC carriers changed
to increased risk, 46% and 4% of the CT and TT carriers changed
to decreased risk. Including information on age, sex and body mass
index caused 28% to change categories (27%, 32% and 18% for CC,
CT and TT carriers respectively). In total, 39% of participants changed
categories once when risk factors were updated, and 11% changed
twice, i.e. back to their initial risk category. Updating risk factors may
produce contradictory information about an individual’s risk status over
time, which is undesirable if lifestyle and nutritional recommendations
vary accordingly.

C18.3

Compliance to screening and prevention guidelines of women
carrying a BRCA1/2 mutation

A. Contrain’, L. Huiart', L. Rabayrol’, S. Olschwang’, V. Bourdon’, T. Noguchi’,
E. Amar?, G. Houvenaeghel?, D. Margain®, F. Eisinger’, H. Sobol';

"Department of Genetic Oncology, IPC, Marseille, France, 2Department of Sur-
gery, IPC, Marseille, France, *Department of Radiology, IPC, Marseille, France.
Clinical management of BRCA1/2 mutation carriers has recently been
standardised. However, few data are available on actual risk manage-
ment behaviours of mutation carriers. We reviewed medical files of
mutation carriers in order to describe the use MRI screening, prophy-
lactic mastectomy/oophrectomy, focusing on women tested after 2006
at the time follow-up was more standardised.

Between January 1998 and 2009, we identified in our center 295 fami-
lies with a BRCA1/2 mutation comprising 214 women who tested posi-
tive and who were informed about their status and provided with man-
agement guidelines. Among them, 126 were identified after 2006, 104
were aged between aged 30-60 years old (mean age = 45.1; SD=7.8)
of which 29 healthy carriers. Over the entire time period, among wom-
en free of ovarian cancer, 61% over 40 years old elected for prophy-
lactic oophrectomy and 18.6% over 30 for prophylactic mastectomy.

Among women with a mastectomy for breast cancer, 37.7% elected
for controlateral prophylactic mastectomy. In women tested after 2006,
58% (64% among women under 45 vs 51% among older women NS)
had an adequate breast cancer risk management (screening compris-
ing MRI or prophylactic mastectomy). Among the 38 women for whom
management was not recorded as adequate, 4 were not eligible for
MRI, 19 were followed outside our center and lost to follow-up and 11
had an advanced ovarian cancer.

These data provide preliminary information on the compliance to
screening and prevention guidelines of BRCA1/2 mutation carriers.
Rates of prophylactic oophrectomy, and adequate breast cancer risk
management appear to be high.

C18.4

Community views of population carrier screening for fragile X
syndrome

S. A. Metcalfe’, A. D. Archibald’, Y. M. Bylstra?, C. Hickerton?, S. Wake®, A. M.
Jaques?, J. Cohen*;

"Murdoch Childrens Research Institute and Dept Paediatrics, The University

of Melbourne, Parkville, Vic, Australia, ?Murdoch Childrens Research Institute,
Parkville, Vic, Australia, *Genetic Health Services Victoria, Parkville, Vic, Aus-
tralia, “Fragile X Alliance and Monash University, Parkville, Vic, Australia.
Fragile X syndrome (FXS) is the leading cause of inherited intellectual
disability. Currently, cascade testing of affected relatives fails to detect
the majority of carriers, hence population carrier screening has the po-
tential to identify more carriers, providing them with information about
their health and risk of having a child with FXS. We explored commu-
nity views of population carrier screening for FXS, using a qualitative
approach.

Interviews and focus groups were conducted with 188 participants:
healthcare providers (81), relatives of people with FXS (29), and the
community, including pregnant and non-pregnant women (78).
Overall, participants supported population carrier screening for FXS,
provided it was optional. Some participants did have concerns which
were more focused on issues around screening in general and im-
plications that screening has for society rather than about screening
for FXS. Participants felt the ideal time to offer screening was before
pregnancy and that screening should be offered through general prac-
titioners clinics; however, some believed prenatal screening is more
practical. Most felt that genetic counsellors should deliver the results
and provide follow-up support. There was a sense of general lack of
awareness about FXS, suggesting it is imperative that detailed infor-
mation about the condition that people can relate to is provided at both
pre-test counselling and when giving a positive result.

The results from this first large qualitative study exploring community
views provide support for screening and are a valuable insight into the
wide range of issues involved. These findings will help inform future
development of carrier screening programs.

C18.5

Effect of Education, Knowledge and Experience on Acceptance
of First Trimester Screening for Chromosomal Abnormalities

V. Stefansdottir’, H. Skirton? K. Jonasson®, H. Hardardéttir*°, J. J. Jonsson™;
"Department of Genetics and Molecular Medicine, Landspitali University Hospi-
tal, Reykjavik, Iceland, 2School of Nursing and Community Studies, University
of Plymouth, Plymouth, United Kingdom, 3Faculty of Industrial Engineering,
University of Iceland, Reykjavik, Iceland, “Faculty of Medicine, University of
Iceland, Reykjavik, Iceland, *Prenatal Diagnostic Unit, Landspitali University
Hospital, Reykjavik, Iceland.

First trimester screening by combined risk assessment for specific
chromosomal abnormalities is accepted by the majority of women in
Iceland. An underlying ethical principle is that involvement in screening
programs should be voluntary.

Apart from information given by health professionals, pregnant women
receive information from various sources such as friends, relatives,
media and education. We investigated the effect of education, knowl-
edge about screening and the direct experience of congenital disabili-
ties on acceptance of prenatal screening, in five different maternity
care clinics in Iceland. Self-completed questionnaire were completed
by 379 participants. The age distribution, experience and education of
participants were in accordance to the general population. Those with
higher knowledge score were more likely to accept a screening offer
than the least knowledgeable (p = 7:10). There was a significant dif-
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ference (p = 0.033) in the likelihood of accepting screening between
those with university or high-school education, 69% (n=264) compared
with those in the group with elementary school or vocational education
(n=94, 57%). Expectant mothers with experience of congenital anoma-
lies in their own families were more likely to accept screening than
those with no personal experience, 76% (n=79) versus 63% (n=188)
of the others (p = 0.017). The expectant mother’s age had no effect on
the acceptance likelihood. Many factors affect women’s acceptance of
first trimester screening including personal factors. Our results suggest
that increased education, better general knowledge and former experi-
ence of congenital disabilities increase the acceptance rate for first
trimester screening for chromosomal abnormalities.

C18.6

Genetic counselling and cardiological care in predictively tested
hypertrophic cardiomyopathy mutation carriers: the patients’
perspective

I. Christiaans'?, |. M. van Langen’, E. Birnie®, G. J. BonseF, A. A. M. Wilde?, E.
M. A. Smets?;

'TAMC, Department of Clinical Genetics, Amsterdam, The Netherlands, 2AMC,
Department of Cardiology, Amsterdam, The Netherlands, SErasmusMC, Insti-
tute of Health Policy and Management, Rotterdam, The Netherlands, ‘AMC,
Department of Medical Psychology, Amsterdam, The Netherlands.
Introduction: Hypertrophic cardiomyopathy (HCM) is an autosomal
dominant heart disease associated with sudden cardiac death. Predic-
tive genetic counselling and testing are performed using adapted Hun-
tington guidelines, i.e. psychosocial care and time for reflection are not

obligatory and the test result can be disclosed by telephone or mail.
Carriers identified by predictive DNA testing are advised to undergo
regular cardiological follow-up to prevent sudden cardiac death.
Methods: We evaluated the opinion of 143 predictively tested HCM
mutation carriers on received cardiogenetic care using questionnaires
(response rate 86%). Predictive genetic counselling and DNA testing
were evaluated on four domains: information provision, satisfaction
with counselling, social pressure in DNA testing and regret of DNA
testing. Opinions on cardiological follow-up were assessed pertaining
to communication, nervous anticipation, reassurance and general dis-
advantages.

Results: Genetic counselling was valued positively. Only four carriers
would rather not have known that they were a mutation carrier. A ma-
jority received their DNA test result by mail or telephone, and almost
all were satisfied. Only 76% of carriers received regular cardiological
follow-up. Those who did, had a positive attitude regarding the cardio-
logical visits. General disadvantages of the visits were valued as low,
especially by older carriers, men and carriers with manifest HCM.
Conclusions: We conclude that our adapted Huntington guidelines are
well accepted and that cardiogenetic care is generally appreciated by
predictively tested HCM mutation carriers. To better understand the
cause of the substantial portion of carriers not receiving regular cardio-
logical follow-up, although recommended in international guidelines,
further research is needed.
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Association analysis of the ACTN3 R577X polymorphism and
performance phenotypes in young soccer players in Slovakia

S. Macekova’, A. Sovicova', R. Horvath? J. Bernasovska', I. Bernasovsky’,

E. Petrej¢ikova’, M. Sotak’, A. B6Zikova', |. Bororiova', D. Gabrikova’, P.
Svickova';

TInstitute of Biology, Faculty of Humanities and Natural Sciences, University of
Presov, Presov, Slovakia, 2Institute of Education of Games, Faculty of Sport,
University of Presov, Presov, Slovakia.

Physical performance - related phenotypes are influenced by a com-
bination of genetic and environmental factors. The functional allele
(577R) of ACTN3 gene, which encodes human a-actinin-3, has been
reported to be associated with elite sprint athletic status. The 577XX
genotype enhances endurance performance. The aim of the presented
study was to determine the frequency distribution of ACTN3 (R577X)
gene in children various sports group from Slovakia and detect if gen-
otype ACTN3 R577X polymorphism influences sprinting ability in an
selected Slovak population. Genotypes were determined using Real
Time High resolution melting PCR method. The results were compared
with those 156 children various sports group and 150 sedentary con-
trols. The % distribution of R and X alleles in children was significantly
different from controls. In association part of study of 33 young soccer
players in Presov,who were 12 years old we show that there is a signif-
icant association between the ACTN3 R577X polymorphism and 10m
sprint time in males with the 577R allele contributing to faster times in
an additive manner. The R577X polymorphism is not associated with
other power phenotypes (30m sprint and agility run, the hurdle run,
shuttle run test). Sports gene test can help predict talent from a very
early age. Genetic screening is also being used to individualise train-
ing programs to suit a person’s genotype.

P01.02

Study of public opinion about some aspects on biobank creation
and using

S. V. Buikin', E. Y. Bragina’, V. V. Pogrebenkova’, M. V. Golubenko’, V. P.
Puzyrev'?;

State Research Institute of Medical Genetics, Tomsk, Russian Federation,
2Siberian State Medlical University, Tomsk, Russian Federation.

The term “biobank” is not well known in the Russia, but there are many
collections of biological samples in some research centers (Moscow,
St.Peterburg, Tomsk, Novosibirsk, Ufa Yakutsk). The availability of
valuable biological samples and associated data, from one side, and
approval of new ethic requirements for handling biological samples,
from other side, suggest that establishment of biobanks on the basis
of these collections is attractive. Biobanks can provide high quality of
research and promote integration into research consortiums. To study
public opinion about biobank in Tomsk, we have questioned about 800
Tomsk habitants (78% of women and 22% of men). 68,5% respon-
dents were under 40 years. 67% of respondents had higher or special-
ized secondary education, 6% had science degree. 61% of habitants
heard about biobank and its function, 84% of them note that creation
of biobank in Tomsk is advisable. Only 56% agree with storage their
biological samples in the biobank and using them in genetic studies.
59% are ready to provide additional information about their health and
79% want to know results of studies which use their samples. 59%
respondents are afraid of information leak and 46% are afraid of dis-
crimination by the results of their DNA study.

Thus, despite of some fear, most of respondents consider creation of
Biobank in Tomsk as useful affair. There is need in additional public
information about advantages of the biobank as well as development
of strict ethic rules.

The study was supported by Russian Foundation for Humanitarian Re-
search, grant No. 08-06-00514.
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The role of religious involvement, knowledge about and attitudes
towards adult genetic testing in formation of intentions-to-test

- a structural equation modeling approach

A. Botoseneanu;

School of Public Health - Univerity of Michigan, Ann Arbor, MI, United States.
Purpose: To investigate the role of knowledge, religious involvement,
previous experience with and attitudes towards genetic testing for
adult-life disease susceptibility on the formation of intentions to un-
dergo such testing.

Methods: Cross-sectional survey of a representative sample of 1,824
adults US adults ages 18 and over from the UNITED STATES PUBLIC
KNOWLEDGE AND ATTITUDES ABOUT GENETIC TESTING, 2000.
M-plus structural equation modelling (both confirmatory factor analysis
and path analysis) of total, direct and indirect effects of knowledge,
religious involvement, experience and attitudes on intention-to-test for
adult disease susceptibility.

Results: Of the 1,824 adults surveyed, 77% expressed willingness-to-
test for curable disorders, and only 52% for incurable disorders. 17%
had some previous experience with a genetic disorder, and 8% had
previous experience with genetic testing. SEM analysis revealed the
following significant direct effects on intention to undergo testing: atti-
tudes (positive effect; p=0.000), knowledge (negative effect; p=0.009),
and previous experience (positive effect; p=0.034). Religious involve-
ment showed a significant indirect effect on intention to undergo ge-
netic testing, via a negative effect on attitudes (p=0.000); namely, indi-
viduals with high religious involvement were more likely to hold more
negative attitudes towards genetic testing and to express less willing-
ness to obtain genetic testing. The model as proposed explains 15.2%
of the variance in the intention-to-test.

Conclusion: A majority of respondents indicate willingness to test for
adult life genetic disorders, especially for curable disorders. Our find-
ings underscore the need for refinement of outreach and intervention
efforts, to account for multiple influences (knowledge, experience, at-
titudes and religiosity) on willingness-to-test.

P01.04

Cross-cultural Communication in Genetic Services: Experiences
in creating a network

V. Anastasiadou’?, T. Delikurt!, K. Theochari’, A. Kotti?, E. Spanou’;

"Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus, ?Archbishop
Makarios Ill Hospital, Nicosia, Cyprus.

The two major communities (Greek and Turkish Cypriots) in Cyprus
were separated by a border since 1974. The sharing of healthcare
services, between both communities became very difficult. Recently
efforts to bring the two communities together have been underway.
The importance of a multidisciplinary team with cultural competence
is essential for the best care of patients with rare diseases such as
genetic conditions. Good communication between health profession-
als, therapists and patients within such a team is fundamental. The
multicultural composition of Cyprus created the need for a network
to establish new and expand the existing channels of communication
between health professionals. Patients/families were also invited to
share problems, experiences and hopes while contributing in building
a network for better communication and multidisciplinary care.
Attempt to create a network in the care and referral of patients, living
with or at risk of genetic/inherited conditions, in both communities in
Cyprus officially began in December 2006. At the end of 2 years, a
network of communication of 181 people (including patients, physi-
cians, speech therapists, scientists, psychologists, special needs spe-
cialists and counselling students from both communities) was created.
A trilingual website and 6 trilingual leaflets on genetic conditions have
been also been created as part of our public awareness campaign.
Following a strenuous campaign, we were expecting a higher number
of participants; however it was evident that cultural difference was a
significant barrier to our efforts.

The poster will discuss the outputs of the two year project and the
experiences of the project team.
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The Department of Medical Genetics of MAPS: 20 years
experience of teaching

M. O. Mkheidze;

Medical Academy for postgraduate studies, St.Petersburg, Russian Federation.
There is special structure of medical education to improve professional
skill in Russia. It provides for periodical training at the institutes of ad-
vanced medical studies like St.Petersburg MAPS. Genetics and mo-
lecular medicine are the most important part of modern public health
service. Over a long period of time in the USSR genetics and medical
genetics were prohibited and a lot of physician generations were not
able to study human genetics. Now it is impossible to be the successful
physicians without knowledge of clinical genetics. The Department of
medical genetics of MAPS was organized in 1989. Professor Svetlana
Klueva (1931-2005) was the first head of the Department. There are
two principal trends of the staff activity 1) training the physicians for
practical genetic service and 2) teaching medical genetics for all doc-
tors with basic clinical specializations. During 20 years 188 of training
courses have been organized by the staff of the Department of Medical
Genetics of MAPS in St. Petersburg and all over USSR and Russia.
6500 of physicians of the basic clinical specialties and geneticists have
been studied. About 10000 of probands with hereditary and congenital
diseases and their families have been examined. The principal goal of
our staff activity consists in forming of genetic thinking in the physician
community

P01.06

Comparative policy analysis on direct-to-consumer genetic
testing in South Korea and Japan

K. Muto’, H. Hong', C. Chang’, M. Watanabe', Y. Nakamura’, F. Takada?;

"The University of Tokyo, Tokyo, Japan, ?Kitasato University, Sagamihara, Ja-
pan.

[Purpose] Direct-to-consumer genetic testing (DTCGT) refers to ge-
netic tests that are marketed directly to consumers via television, print
advertisements, or the Internet. As consumers can send their samples
easily to neighbor countries, we need to share regulative policy options
with other countries. Taking policy process approach, we explored and
compared to clarify how regulative policies towards DTCGT have been
determined in South Korea and Japan. [Method] Literature review and
interviews to stake holders [Results] In South Korea, Bioethics and
Biosafety Act came into effective since 2005 whose provisions prohibit
genetic testing outside medical institutions or without requested from
medical professionals. The Ministry of Health and Welfare have re-
sponsibility to regulate genetic testing centers based on this act so that
many DTCGT providers withdrew their business from South Korea. On
the other hand in Japan, the genetic industry including DTCGT provid-
ers disclosed their original guidelines in 2008, supported by the Minis-
try of Economy, Trade and Industry. The Ministry of Health and Welfare
take any actions towards DTCGT. Academia in human genetics has
taken responsibilities in both countries. [Discussions] Totally different
regulative actions towards DTCGT have been taken between South
Korea and Japan because the initiative ministry is different. We need
to start discussions with China, where DTCGT have close relationship
with their national health care and R&D project, because most DTCGT
providers from Europe and the States seek the new broad market just
after clinical research in South Korea and Japan.

P01.07

Reduction of the number of prenatal invasive technics with the
use of first-trimester combined screening for Down Syndrome

M. Perez Sanchez’', A. Mora’, P. Garrido-Fernandez?, A. Gonzalez®;

"Hospital Virgen de las Nieves., Granada, Spain, 2FIBAO. Hospital Torrecarde-
nas, Almeria, Spain, FIBAO. Hospital Clinico San Cecilio, Granada, Spain.
The frist-trimester combined test (ultrasound measurement of nuchal
translucency (NT), circulating levels of pregnancy-associated plasma
protein-A (PAPP-A) and free beta- human chorionic gonadotrophin (b-
hCG) has proved to be of value in prospective studies when screening
for chromosomal defects, including those for Down Syndrome (DS),
and can be a very good method for DS screening.

In our hospital has been implanted these method.The bichemical mark-
ers detection was carried out between weeks 9-13, and ultrasound
measurement of NT between weeks 11-13.

From Janury of 2005, the screening was offer to all pregnant women of

our sanitary area and invasive technics for prenatal cytogenetics diag-
nostic was indicated when a risk less of 1 in 300 for DS was obtained.
The a false-positive rate was of 3 % and with a detection rate up to
90 % .

The results show a high disminution (up to 55 %) in the number of in-
vasive tehnics from the a median of 650 per year before frist-trimester
combinet test implantation to a median of 265 after implantation. These
disminution in the number of invasive technics for prental cytogenetic
diagnostic represent a less pregnancy lost due to invasive technics
with the same level of DS detection. Also will be of consideration the
economic question, because a disminution in the number of invasive
technics also carries a decrease of the sanitary expense.

These results higly support that prenatal first-trimester combined
screening for DS can be of elecction in order to diminish the pregnancy
lost and the sanitary expense.

P01.08

DYSCERNE: Results from a pilot of the electronic
Dysmorphology Diagnostic System (DDS)

S. Gardner’, R. Day’, P. M. Griffiths’, K. Strong’, C. Harrison’, D. Donnai’, B.
Kerr', K. Metcalfe’, H. Brunner?, B. Dallapiccola®, K. Devriendt?, M. Krajewska-
Walasek®, N. Philip®, J. Clayton-Smith’;

"University of Manchester, Manchester, United Kingdom, 2Universitair Medisch
Centrum Sint Radboud, Nijmegen, The Netherlands, ®Instituto Mendel, San
Giovanni Rotondo, Italy, “Katholieke Universiteit Leuven, Leuven, Belgium,
SInstytut Pomnik-Centrum Zdrowia Dziecka, Warsaw, Poland, °Assistance Pub-
lique - Hospitaux De Marseille, Marseille, France.

The rarity of dysmorphic conditions means that even in Centres of Ex-
pertise, experience may be limited resulting in delayed or uncertain di-
agnosis. Correct diagnosis is the cornerstone of patient management,
enabling clinicians to locate other patients with the same condition,
share clinical experience and increase individual and collective knowl-
edge about rare conditions.

The web-based electronic Dysmorphology Diagnostic System (DDS)
developed by DYSCERNE (www.dyscerne.org) links twenty existing
European Centres of Expertise for Dysmorphology to form a powerful
diagnostic resource for rare dysmorphic conditions.

Seventy-four submitting nodes are currently licensed to submit patients’
clinical data and images to the DDS via an online case submission
form. These cases are reviewed by the DDS Expert panel, comprising
twenty-six Expert Dysmorphologists from twenty European Centres of
Expertise, and a diagnostic report including suggested management
plans for the patient is prepared from the consensus of expert opinions
and sent to the submitting node.

Patient consent is an important part of the process, and Patient In-
formation & Consent leaflets are available in a number of European
languages. With appropriate consent, case histories are stored in an
electronic archive which will be reviewed periodically and used to im-
prove the definition and classification of syndromes, and facilitate fur-
ther research into these rare conditions.

We present results from the DDS pilot, which has demonstrated that
users have found the case submission system straightforward to ac-
cess and easy to use. The Experts’ discussion forums have facilitated
lively debates about cases, and the number of suggested diagnoses
received has been encouraging.

P01.09

DYSCERNE: Online educational tools for dysmorphology -
examination of a fetus with congenital abnormalities

R. Day’, S. Gardner’, P. M. Griffiths', C. Harrison’, K. Strong’, D. Donnai’, B.
Kerr', K. Metcalfe’, H. Brunner?, B. Dallapiccola®, K. Devriendt!, M. Krajewska-
Walasek®, N. Philip®, J. Clayton-Smith’;

"University of Manchester, Manchester, United Kingdom, 2Universitair Medisch
Centrum Sint Radboud, Nijmegen, The Netherlands, ®Instituto Mendel, San
Giovanni Rotondo, Italy, “Katholieke Universiteit Leuven, Leuven, Belgium,
SInstytut Pomnik-Centrum Zdrowia Dziecka, Warsaw, Poland, °Assistance Pub-
lique - Hospitaux De Marseille, Marseille, France.

External examination of a fetus with congenital abnormalities and/or
dysmorphic features can be helpful in a number of ways. It can confirm
or modify a suspected antenatal diagnosis, identify previously unde-
tected problems, determine the underlying etiology of an abnormal-
ity or provide direction for further investigation. Such information can
facilitate accurate genetic counselling to bereaved parents, especially
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regarding future recurrence risks and options for prenatal diagnosis.
Although there is literature outlining how useful external examination
of a fetus with congenital abnormality can be, there is little available
to describe how this should be done and what the examination find-
ings may indicate. The aim of this tool is to provide such guidance in a
modern, online format.

It has been developed within the DYSCERNE project, an EU funded
project which has established a Europe-wide network of centres of
expertise in dysmorphology. Further information about DYSCERNE
can be found on the website www.dyscerne.org which serves as the
access point to registered users for this educational tool.

The format is a short PowerPoint presentation which can be followed
sequentially, or readers can navigate using links on the contents page
to specific sections of interest. There are links to downloadable docu-
ments and useful proformas at designated points in the presentation
which provide practical assistance with carrying out the fetal examina-
tion as well as detailed reference information.

This is the first in a series of tools created by the DYSCERNE project
which aim to guide and educate clinicians throughout Europe on key
aspects of clinical dysmorphology.

P01.10

DYSCERNE: Developing clinical management guidelines for
dysmorphic conditions

P. M. Griffiths’, K. Strong’, S. Gardner’, R. Day’, C. Harrison’, D. Donnai’, B.
Kerr', K. Metcalfe’, H. Brunner?, B. Dallapiccola®, K. Devriendt!, M. Krajewska-
Walasek®, N. Philip®, J. Clayton-Smith’;

"University of Manchester, Manchester, United Kingdom, 2Universitair Medisch
Centrum Sint Radboud, Nijmegen, The Netherlands, *Instituto Mendel, San
Giovanni Rotondo, ltaly, “Katholieke Universiteit Leuven, Leuven, Belgium,
sInstytut Pomnik-Centrum Zdrowia Dziecka, Warsaw, Poland, °Assistance Pub-
lique - Hospitaux De Marseille, Marseille, France.

Delivering high quality genetic services requires healthcare profes-
sionals to develop evidence based guidelines which are subject to
validation and quality checks. However, in clinical genetics, there is
a paucity of guidelines, particularly for rarer conditions. Additionally,
many guidelines produced have not used a robust methodology.

A main aim of the DYSCERNE Network of Centres of Expertise in dys-
morphology (www.dyscerne.org) is to develop management guidelines
for dysmorphic conditions. A scoping exercise identified, Angelman,
Noonan, Williams and Kabuki Syndromes as conditions that would
benefit from guidelines. Guidelines will include; criteria for diagnosis,
information on clinical management at different life stages, and when
specialist referral is needed.

DYSCERNE’s guideline development methodology utilises a modi-
fied SIGN (Scottish Intercollegiate Guidelines Network) methodol-
ogy. SIGN’s methodology involves systematic review and grading of
published evidence, and uses multidisciplinary groups of clinicians to
achieve expert consensus. This validated and internationally accepted
methodology assumes a rich evidence base and has previously been
used to develop guidelines for a range of conditions including cancers
with strong genetic components. However, for rarer diseases, the evi-
dence base is very small or non-existent, and we have adapted the
process so more emphasis is placed on expert opinion and consen-
sus, whilst maintaining systematic rigor and transparency.

Our programme of guideline development is ongoing and subject to
continuous appraisal so modifications can be incorporated where nec-
essary. The development protocol will be available on our website and
it is hoped that others will be encouraged to utilise this approach to
develop much needed guidelines for rare diseases.

P01.11

Role play as teaching tool for communication skills in prenatal
genetics

A. Kondo, Y. Nishijima, Y. Onuki, H. Yokoyama, M. Mizoguchi, S. Izumi;

Tokai University School of Medicine, Isehara, Japan.

It is well known that role play is very effective learning tool to obtain
communication skill. In Japan, our medical students learn communica-
tion and medical interview in 4" and 5" year of 6 years education.

In this study, we assessed the roleplays by 5" year student with the
situation of prenatal settings to see how they could apply their skills
to rather complicated cases. We made a lecture about prenatal tests
and discussed with students beforehand and asked them to play as a

doctor, a nurse and a patient. This tutorial normally takes place for 2
or 3 students each time. We recorded all conversation with shorthand
to look back easily just after they have done. We also discussed their
skills and feelings afterwards. Role play time was about 35 minutes in
average.

The result shows students are very flexible to put their knowledge into
practical use in different situations and made supportive attitude. How-
ever it seemed difficult to choose less harmful words to explain. Inter-
estingly, they pretty much included what they think interesting such as
new genetics techniques rather than basic genetics to explain genetic
conditions. In addition, it was easier than exam to see what and how
they understand through observing how they explain each things and
it was good for teaching staffs to review themselves. Roleplay in small
group learning is good tool for teaching communication skills and dif-
ficult issues in clinical settings. It also was good opportunity to have
active discussion in rather shy students.

P01.12

Nowgen’s new Darwin-inspired molecular genetic workshop for
school students

L. E. Holmes'2, K. Mathieson'?, P. Finegold'?, H. R. Middleton-Price'?, D.
Donnai'?;

"Nowgen, A Centre for Genetics in Healthcare, Manchester, United Kingdom,
2The University of Manchester, Manchester, United Kingdom.

Nowgen works closely with students and teachers to ensure that the
next generation appreciate the scientific, social and ethical issues as-
sociated with genetics. One part of this work is our programme for
post-16 biology students. This year, to celebrate Charles Darwin’s
200" birthday, Nowgen has been commissioned by the Wellcome
Trust to develop and deliver a new molecular genetics practical work-
shop exploring human evolution.

This project has enabled Nowgen to push the boundaries of A-level
practical work, serving as an exemplar to the scientific education com-
munity. The practical investigates the students’ own genotypes at one
variable SNP in the TAS2R38 bitter taste receptor gene. Further bio-
informatics work investigates the same gene in chimpanzees, to show
that the two species have undergone convergent evolution, the acqui-
sition of the same trait via independent biological processes.

During the one-day workshop students determine their bitter-tasting
phenotype, extract their own DNA, set up PCR and restriction digest
reactions, and run their results on an agarose gel. The results, viewed
instantly with fluorescent DNA stain, provide information about their
bitter-tasting genotype, leading to discussions regarding the correla-
tion between phenotype and genotype and the level of determinism
of our genes.

Our current A-level workshop is highly acclaimed by teachers, and
heavily subscribed. Building on this success, Nowgen is delivering 75
Darwin-inspired workshops to 1875 students throughout 2009 - 2010.
The practical will also be run in two other science centres in the UK,
with a national impact on over 5000 students.

P01.13

Ethical issues and subsequent governance in the GEN2PHEN
project

A. Cambon Thomsen', A. Pigeon’, E. Rial-Sebbag’, P. A. Gourraud', M.
Thomsen', & GEN2PHEN consortium?;

"Inserm, U558 & University of Toulouse, Toulouse, France, 2Department of
Genetics, University of Leicester, Leicester, United Kingdom.

The GEN2PHEN project aims to unify human and model organism
genetic variation databases towards increasingly holistic views into
Genotype-To-Phenotype (G2P) data, and to link this system into oth-
er biomedical knowledge sources via genome browser functionality.
It involves participants from 14 countries. The regulatory and ethical
framework was analysed for the 3 main levels addressed in the proj-
ect: Getting data in; Data storage & infrastructure ; Getting data out.
The work on ethical issues involved also examination by questionnaire
plus interview of the ethical issues command by project participants,
leading to the production of a grid of issues that should be applied to
any set of data entering the G2P system or emerging from it. The main
ethical issues examined were initial informed consent content in order
to allow GEN2PHEN to be used, appropriate feedback to individuals
and communities regarding results, anonymization check, manage-
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ment of the right of individuals to withdraw data and/or samples from
studies. The internal questionnaire allowed, after analysis of the 1st 20
answers to formulate a proposal of a governance system to prevent
misuse of data and the protection of fundamental rights of participants
in the research. Views were generally concordant on what ethical is-
sues were, except on the level of individual information processed in
the project, but various practical implementation of ethical principles
were proposed, especially regarding the kind of ethics committee ap-
proval, the role of an internal ethics committee, the documentation of
an appropriate consent and the use of ethnicity based information.

P01.14

A View of Ethical Issues in Medical Genetics in Iran

S. H. Jamaldini;

Genetics Research Center, University of Social Welfare & Rehabilitation Sci-
ences, Tehran, Islamic Republic of Iran.

Unexpected advances in medical genetics have provided the genetic
testing tools for a number of genetic disorders which raises complex
ethical, social, legal and religious issues.

Iran is an Islamic country with many different ethnic groups, high rate
of consanguinity marriage resulting in high prevalence of recessive
genetic disorders.

Bioethical decision making in Islam is done within a framework of val-
ues derived from revelations and tradition. A Fatwa (consensus edict),
an authoritative ruling on a point of Islamic law, usually emerges in
Islamic countries, consensus groups will typically include a broad and
diverse representation of Ulema (Islamic jurists) and specialists, make
a final decision about relevant subject.

According to a Fatwa in Iran the abortion is allowed after 120 days
if there is a danger to maternal life, regardless of whether the fetus
is normal or abnormal. In this case, termination of pregnancy goes
against religious well-being, but it is done for the mother’s physical
health because protection of human life is one of the main principles
of Islam.

Several strategic plans for medical ethics activities were performed by
ministry of health and medical education.

Many ethical issues still need to be explored, although Islamic prin-
ciples provide a moral and ethical basis for prevention and care in
Muslim countries, there is much to learn from how other countries are
challenging to do so within the context of their own moral and religious
because a common rule in religions that is protection of humanity is
the same.

P01.15

Change or not? Reflection on Eugenic ideas in the History of
Human Genetics in Germany and Anglo-American Countries.

H. I. Petermann;

Institute of Ethics, History and Theory of Medicine, Muenster, Germany.
Eugenics as a movement of large ambition had the idea of improving
the genetic make-up of the human race in history. Since the era of ra-
cial hygiene in Third Reich the term has bad odour. In 1951 UNESCO
said that there is one human race. Comparing the discussion about
eugenics in Germany and Anglo-American countries there can be
stated:

1. “Old Eugenics” before 1945 had social desire that was contrasting
to “New Eugenics” with individual one. Before 1945 the decline of birth
rate in upper class should be stopped. After then it became the wish
for individual enhancement.

2. Eugenic ideas were topic in Germany and Anglo-American countries
like in discussion at Londoner CIBA Symposium “Man and his Future”
(1962) and following Marburger Workshop “Genetics and Society”
(1969) and about those. Despite the past there was no difference in
ideas and utopias.

3. Public policy on human genetics and reproductive medicine is more
restrictive in Germany than in Anglo-American Countries. Although
new ideas for perfection of man are discussed there is a big fear to
get on a slippery slope. This influences the discussion about ethical
aspects.

4. Historical experiences are always a strong argument in ethical and
philosophical discussions. Lack of knowledge of the history of eugen-
ics leads to arguments that are neither false nor true.

5. More and better information about eugenic history could help to de-
velop public policy by preventing mistakes of the past. This may relax

research and therapy in human genetics and reproductive medicine.

P01.16

“Les couleurs de Jeanne” or “Jeanne’s colours”: a book to
explain familial adenomatous polyposis to at risk children.

S. Fosse', S. Maddonni?, Roche Diagnostics, C. Colas®;

"Centre Hospitalier de Laval, Laval, France, 2Dessinatrice, Paris, France,
SAPHP- GH Pitié Salpétriere- Département de génétique, Paris, France.
Familial Adenomatous Polyposis (FAP) is an autosomic dominant
predisposition to colorectal cancer due to mutations in the APC gene.
Patients present with hundreds of colorectal adenomas which inevi-
tably develop into carcinomas in the absence of early diagnosis and
treatment using prophylactic colectomy. Children’s patients are at 50%
risk of receiving the mutation. Polyps can develop at very early ages.
Usual recommendations are to start endoscopic surveillance from the
early teens. In France, genetic testing of minors in FAP is usually of-
fered after 10 years old. It is now well admitted that genetic testing
of minors requires additional counselling considerations and effort to
ensure understanding of the disease and of the gene test in order to
reduce uncertainty and misperceptions.

Our experience of genetic testing for these children showed that dis-
cussions about the disease were often difficult between parents and
their children. Informations about genetic transmission and risks of the
disease are complex notions to explain to young children.

To improve communication within families and to help professionals
dealing with genetic counselling, we created a book dedicated to these
children. A professional drawer illustrated the story of Jeanne, a young
girl, whose father has FAP and who will undergo genetic testing. Roche
Diagnostics helped us to concretize this project by technical and finan-
cial support. This book has been sent to all French genetic centres
dealing with this pathology and is available on request. We hope that it
will help to improve management of these children and their families.

P01.17

Evaluation of a prototype assay suitable for Fragile X population
screening

E. Lyon', P. Yu', M. Jama’, T. Laver?, K. Young? M. Zoccoli?, N. Marlowe?;
TARUP Laboratories, Salt Lake City, UT, United States, ?Celera, Alameda, CA,
United States.

Population screening has been proposed for Fragile X (FX) syndrome
to identify pre-mutation carrier females and affected newborns. We
have developed a prototype FX assay, which combines a single PCR
using a “chimeric” primer with fragment analysis on the ABI PRISM®
3100 Genetic Analyzer (3100). In this research study, we evaluated
the prototype assay performance using archived samples from routine
clinical practice, representing a range of FMR1 CGG-repeat expan-
sions.

205 samples previously genotyped at ARUP using a lab-developed
PCR assay and Southern blot analysis were retested with the proto-
type FX assay. The prototype assay uses Celera’s General Purpose
Reagents along with a new primer set that distinguishes between nor-
mal and expanded FMR1 genotypes by PCR. Amplicons were subject-
ed to fragment analysis on a 3100. Data were analyzed for the pres-
ence of a trinucleotide “ladder” extending beyond 55 repeats that was
set as a cut-off to identify expanded FMR1 alleles. We identified the
presence of expanded FMR1 alleles in 135 samples (63 pre-mutation,
69 full-mutation, 3 mosaics) and normal FMR1 alleles in 70 samples.
We found 100 % concordance with previous results from PCR and
Southern blot analyses. Individuals with expanded alleles can then be
tested by diagnostic FX testing for allele sizing and methylation.
Using a single PCR combined with high-throughput fragment analysis
on the 3100, we developed a rapid and reproducible prototype FX as-
say capable of distinguishing samples with expanded FMR1 alleles
from samples with normal alleles.

P01.18

Genetic testing contribution to active longevity and life-span
promotion

V. S. Baranov', H. Baranova?;

'Ott’s Institute of Obstetrics & Gynecology, St.Petersburg, Russian Federation,
2European Institute of Personalized Prevention, Nice, France.

The review of gene testing contribution into individual DNA data bank
reflecting unique genetic peculiarities of each human, its major poten-
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tial impact for achievements of active longevity and creation most fa-
vorable conditions for maximal duration of individual life-span. Partici-
pation of major age-regulated genes such as «biological clock» genes
and the «weak chain» genes (predisposing to different multifactorial
diseases) in ageing of humans is outlined. The significance of genetic
testing of allelic polymorphisms and marker-genes implicated in com-
mon multifactor disorders such as bronchial asthma, osteoporosis,
trombophilia, endometriosis, diabetes and preeclampsis is reviewed.
Major problems evoked by sophisticated genetic testing results inter-
pretation are considered. Special attention is paid to Genome Wide
Association Studies (GWAS) technology implemented for analysis of
genetic profiles and candidate genes associated with common diseas-
es. Scientific problems and social interests in creation of individually
oriented DNA-data banks (Gene Passes) amenable for the pregnant
women, children, sportsmen, etc are discussed. The relationship of
Gene Pass concept to the current international genetic program of
«Perosonificated Genome» is highlighted. Feasible perspectives ge-
netic testing and basic contribution of Gene Pass into gerontology
practical medical service are reviewed.

P01.19

Orphanet UK and Ireland, a growing Rare Disease resource

I. Gomez Paramio’, S. Aymé?, H. Middleton-Price’, D. Donnai';

"The Nowgen Centre, Manchester, United Kingdom, ?°0ORPHANET-INSERM
SC11, Paris, France.

Orphanet (www.orpha.net) the largest international online resource for
rare diseases involves 38 countries and lists >11500 professionals.
Orphanet features a comprehensive classification of rare diseases.
Orphanet UK and Ireland was established in 2004 and has grown in
depth, listing >2500 rare disease services and now featuring QA data
and professional networks.

These cases show how patients, health professionals and researchers
benefit from Orphanet.

Case 1: At 39 years Oliver started to bite his tongue without any appar-
ent reason. He visited many professionals until in 2008 he was diag-
nosed with Neuroacanthocytosis. Through Orphanet he learned about
his disease. He also found a support group for Neuroacanthocytosis
patients and a specialised clinic close to home.

Case 2: Liz, a consultant specialising in lysosomal storage disorders,
has a three month-old patient suffering from Gaucher disease type2.
Through Orphanet she discovered a new orphan product based on a
tartaric acid salt. She also learned about its potential benefits to treat
this life-threatening disease due to its different mechanism of action in
relation to other products.

Case 3: Tom is a researcher involved in a project about rare types
of Arthrogryposis, including Kalyanaraman syndrome. Tom uses Or-
phanet to learn about these syndromes, find relevant articles and other
European research projects. He uses its multiple disease classifica-
tions to discover links with other very different diseases having similar
symptoms.

These cases highlight the importance of accessible and accurate in-
formation about rare diseases. They also illustrate the importance of a
European approach to improve diagnosis, care and treatment.

P01.20

Unbalanced Offspring of Reciprocal Translocation Carriers:
Genetic Counseling and Ethical Considerations

F. I. Sahin, O. Ozer, Z. Yilmaz;

Baskent University Faculty of Medicine Department of Medical Genetics, An-
kara, Turkey.

Genetic counseling is the process during which information is given
about a genetic condition. On the basis of two unbalanced offspring,
ethical considerations and parental decisions during genetic counsel-
ing will be discussed.

The first family had a baby with multiple congenital abnormalities and a
karyotype 46,XY,der(14)t(1;14)(q42.1;g32.3)mat. Their major concern
was the wellbeing of the child as the baby had growth retardation.
The second family had a prenatally diagnosed fetus with a karyotype
46,XX,ish der(3)t(3;13)(p22;921)pat(wcp13+). The parents decided to
continue the pregnancy.

In the first case, parents did not know about the consequences of an
unbalanced child as they did not have the opportunity to have a ge-
netic counseling session before the baby was born. They accepted

their child and were concerned about the prognosis of the baby. Sec-
ond family had two counseling sessions, before and after diagnosis. In
the first session, they were given information about the procedures to
be performed, in the second; information about the unbalanced karyo-
type was given. They believed the child is healthy and stated they are
ready for any difficulties to be encountered during lifetime of the child.
Although, we offered termination of the pregnancy as an option, we
admired their decision.

Genetic counseling sessions have three goals including; education
and informing, providing support and help cope and facilitate informed
decision making, need to be nondirective and patient relief is impor-
tant. Social and educational facts as well as the practitioner’s attitude
play role in making decision, which sometimes has priority on the men-
tioned scientific facts.

P01.21

Role of the family in genetic counselling for predictive testing of
late onset neurological diseases

M. Paneque Herrera, M. Fleming, J. Sequeiros;

IBMC, Porto, Portugal.

The role of the family in genetic counselling for predictive testing of
late onset neurodegenerative diseases is a topic of growing interest
and not yet sufficiently explored. Impact of involving the family in the
dynamics of the predictive process remains quite unclear. The present
longitudinal study aims at exploring the relationship between family
and disease in the context of genetic counselling during pre-symp-
tomatic testing (PST) for two neurodegenerative diseases: Spinocer-
ebellar Ataxia Type 2 (SCA2) and Familial Amyloid Polyneuropathy
ATTRV30M (FAP). For one year, we followed 35 subjects that carried
out PST for SCA2 in Cuba and 28 subjects for FAP, in Portugal. It was
shown that the family influences psychological behaviour of subjects
requesting PST, starting from the decision making process down to
the changed indicators of psychological wellbeing of those performing
PST. After diagnosis, family functioning decreases regardless of the
outcome, and the presence of the disease in the mother is associ-
ated with a greater disrupting effect of the disease in the family. In the
future, additional short and long term longitudinal studies are essen-
tial, not just regarding the way in which the family influences genetic
counselling process in predictive testing, but also on how the latter is
influenced by the process of diagnosis.

P01.22

Process to incorporate genetic disease in the WHO international
classification of diseases: tools managed by Orphanet

S. Aymé, A. Rath, B. Bellet, M. Georget;

ORPHANET, Paris, France.

The current International Classification of Diseases (ICD10) has un-
dergone a revision process which should lead to a release of ICD11 in
2014. Most genetic diseases are absent in ICD10 and the ones having
a specific code are often misclassified. As a consequence, morbidity
and mortality due to genetic diseases is invisible in health information
systems. To overcome this difficulty, Orphanet (www.orpha.net) has
established a partnership with WHO to ensure a fair representation of
rare diseases in general. In order to prepare the proposal, Orphanet
has collected all published expert classifications and established a da-
tabase of phenotypes indexed with ICD10 codes, MIM codes, genes,
mode of inheritance, age of onset, class of prevalence. Phenotypes
are assigned to as many classification systems as necessary to rep-
resent them. The visualisation of the classification systems and of the
place of each disease within the classifications is available on the Or-
phanet website. A Topic Advisory Group on rare diseases has been
established to manage the revision process at WHO. The whole com-
munity of experts is going to be involved in the validation of the pro-
posals prepared by Orphanet during the year to come. Information will
circulate via OrphaNews Europe. The human genetics community is
invited to take an active part as the results will condition the visibility of
all activities in the field.
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Incorporating genetics into primary care: Education as a tool

for health care professionals. The CAPABILITY ARGENTINA
Demonstration Project

C. Z. Barreiro’, U. Kristoffersson? J. Schmidtke®, A. Kent‘, A. L. Christianson®,
R. Raouf, I. Nippert’;

"Hospital de Pediatria Garrahan SAMIC, Buenos Aires, Argentina, 2Lunds
University, Lund, Sweden, *Medizinische Hochschule Hannover, Hannover,
Germany, “Genetic Interest Group, London, United Kingdom, *University of the
Witwatersrand, Johannesburg, South Africa, ®Ministry of Health, Cairo, Egypt,
’Universitaetsklinikum Muenster, Muenster, Germany.

Background: We present the preliminary results of the Demonstration
Project of CAPABILITY in Chaco a Northeastern Argentine province.
Chaco has a highly endogamic population and no genetic services
were available. CAPABILITY is a 3-year Specific Support Action for the
Network of Excellence EuroGentest (2007-2009).

Objectives: The main objective of the Demonstration Project in Ar-
gentina is to enhance genetic services, using training of the health
care team as a resource as well as to encourage the creation of com-
plementary projects financed by Argentina to maintain the structure
achieved and to reproduce the project in other areas of the country in
correlation with Needs Assessment Argentina.

Methods: We have designed a logical framework for the planning of
these processes, performed a diagnosis of the local situation, present-
ed the project to the health authorities, set up a platform with teach-
ing materials (PP presentation, printed syllabus, and CD) and a web
page, chosen a zone for the pilot workshop and implemented it in April
2008.

Outcome: Through training primary health care professionals who re-
ceive patients with congenital defects have learned how to detect risk
factors and recognize dysmorphisms. The number of interconsulta-
tions in the period April-December 2008 increased significantly com-
pared to the period April-December 2007. This increase has led to a
further need for genetic services and the building of a Genetic labora-
tory in Chaco has been planned. We have ensured that the project will
be funded by the Hospital Garrahan of Argentina.

Funded by: EC Contract no.: FP6-037275

P01.24

The status of genetic information in health systems: a European
view

A. Cambon Thomsen', S. Julia’?, A. Pigeon’, E. Rial-Sebbag’;

"Inserm, U558 & University of Toulouse, Toulouse, France, 2Medical genetics
department, University hospital Purpan, Toulouse, France.

Genetic information can be considered as sensitive personal infor-
mation or health information and is regulated as such in many health
systems. In a number of cases its production and uses are specifi-
cally regulated by law or other kind of regulatory texts. There is a huge
variability in the kind of regulations that apply to genetic information in
European countries and we analyse the relevance and influence of su-
pra-national texts in such regulations. The most recently adopted text
on this topic is at the Council of Europe level, namely, the “Additional
Protocol to the Convention on Human Rights and Biomedicine, con-
cerning Genetic Testing for Health Purposes” Strasbourg, 2008 (http://
conventions.coe.int/Treaty/en/Treaties/HtmI/203.htm); it specifies a
number of points complementary to those addressed in the “Conven-
tion on Human Rights and Biomedicine” ,1997 (http://conventions.coe.
int/treaty/EN/Treaties/Html/164.htm). We will analyse this document in
relation to the situation in some chosen European countries (includ-
ing France, Spain, Sweden), especially with regard to definitions used
and principles applied, and with reference to the 25 recommendations
published by the European Commission in 2004 (http://ec.europa.eu/
research/conferences/2004/genetic/) following the work of an expert
group on ethical, legal and social aspects of genetic testing. The focus
will be on the issue of genetic exceptionalism, the place of genetic
information in public health regulations and how direct to consumer
offers on internet may challenge the existing regulations. This is of
particular relevance as regard to the French situation where the law
that regulates genetic testing is a “bioethics law” that is under revision
in 2009.

P01.25

A comparison study of the practices of genetic counsellors in
EUROPE

C. Cordier'?3, M. Voelckel?>*, H. Skirton®;

"Department of Cytogenetics, Mulhouse, France, 2French Association of
Genetic Counsellors, Marseille, France, *CREGEMES, Strasbourg, France,
“Department of Medical Genetics, Marseille, France, *University of Plymouth,
Plymouth, United Kingdom.

Genetic counsellors and genetic nurses are health professionals with
specialized training and experience in the areas of clinical genet-
ics and counselling. They work as members of the multi-disciplinary
healthcare team that provides genetic services.

In most European countries, the profession of genetic counsellor is
relatively new and is not always recognized. The European Network
of Genetic Nurses and Counsellors is working to establish standards
of practice and education to support developments in the profession in
Europe. The aim of this survey was to collect baseline data on practice
and education of genetic counsellors in European countries.
Members of the Network were asked to respond to an electronic sur-
vey on the practice of genetic counselling in their own country. Data
have now been collected from respondents from 13 countries.

This survey indicates thet there are many differences in practice and
training across Europe. There is no legal standing for the profession
in some countries, so that genetic counselling could be practiced by
members of other professions. The training may be provided in a hos-
pital or university department of medicine, science or nursing. There
are also marked differences in the types of clinical responsibilities un-
dertaken. In some countries, the genetic counsellor can only under-
take limited duties, such as pre-clinic contact, while in others he can
work more autonomously, providing the full episode of care.

These data will help to provide a foundation for further development
in this profession.

P01.26

The impact of current motivational behaviours on the future of
genetic medicine and research. A systematic literature review.

B. S. Dhorajiwala, M. Keane, B. A. Jennings, A. Papageorgiou;

The University of East Anglia, School of medicine, Health Policy and Practice,
Norwich, Norfolk, United Kingdom.

Background: Ambitious longitudinal studies, such as Biobank UK, rely
on high volunteer recruitment rates. It is important for these studies,
and for the subsequent application of genetic medicine, to understand
motivational factors for the participants. Health behaviour models have
been used to predict responses and explain attitudes about taking up
healthcare.

Method: We carried out a systematic review that aimed to evaluate
all current evidence for motivation to participate in genetic testing
and summarize the findings using thematic analysis, grouping results
based on health behaviours. We completed a search of qualitative and
quantitative literature from 1996 to December 2008. Relevant studies
were identified from searches of AMED, EMBASE, MEDLINE, Psy-
cINFO and CINAHL databases. 342 relevant articles were retrieved in
abstract form, of which 18 were found to match our inclusion criteria for
review and data extraction.

Results: Analysis of the results encompassed multiple motivational fac-
tors for willingness to participate in genetic testing. Specific examples
of grouped themes included:

e Personal, social and family history as predictive factors to partici-
pate.

e Perceived self-benefit from the development of knowledge and treat-
ment of disease.

e Perceived social benefit, aiding the understanding of the wider com-
munity.

e Ability to understand terminology and education in genetic research
as cues to action/participation.

There is a great need for the further development of our
understanding of what motivates individuals to partici-
pate in genetic testing. Understanding these underlying
motivators can facilitate education, health promotion
and enhance both participation in future genetic studies
and the application of new technologies.
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P01.27

Genetic screening programmes in Europe

P. Javaher', E. Nyoungui', H. K&ériginen?, U. Kristoffersson®, I. Nippert*, J.
Sequeiros®, J. Schmidtke’;

"Medical School of Hannover, Hannover, Germany, 2Finland and National
Public Health Institute, Helsinki, Finland, *University Hospital, Lund, Sweden,
“Universitaetsklinikum Muenster, Muenster, Germany, °Institute for Molecular
and Cell Biology and ICBAS, University Porto, Porto, Portugal.

Objectives: Genetic screening is defined as any kind of test performed
systematically for the early detection or exclusion of a genetic disease,
genetic predisposition or resistance to a disease, or to determine
whether a person carries a gene variant, that may produce disease in
his or her offspring.

Methods: This survey intends to present the current (2006-2008) status
of genetic screening programmes as a best-effort collection of the ge-
netic screening landscape in selected European countries, building on
a first assessment of genetic screening programmes in Germany with
the production of a final report in 2003. The data collection was per-
formed on the basis of sources via internet, including PubMed search,
websites of national screening authorities and societies and some oth-
er organisations, as well as data from a self-designed questionnaire,
addressing the conditions screened in prenatal, population-based car-
rier, and cascade screening programmes, and organisational aspects
of screening programmes in selected European countries.

Results and discussion: In almost all countries, there are nationwide
newborn screening programmes for PKU (in Finland as regional pro-
gramme targeted to immigrants) and for CH. Apart from Estonia, Fin-
land, Latvia, Lithuania, Norway and Slovenia there are other condi-
tions screened in different countries. These additional conditions vary
per country, sometimes depending on prevalence but more often for
historical and/or political reasons. A data comparison shows that there
is a heterogeneity in conditions screened, screening methods, organi-
sational aspects of screening programmes, and conditions screened
in prenatal, population-based carrier, and cascade screening pro-
grammes among the European countries surveyed.

P01.28

People’s concerns and attitudes towards genetic testing for
multifactorial diseases

V. V. Markova, O. A. Makeeva, V. P. Puzyrev;

Research Institute of Medical Genetics SB RAMS, Tomsk, Russian Federation.
The high rate of genetic technologies developments and their forth-
coming application into disease management and other spheres of life
provoke a lot of concerns about its short- and long-term effects both in
lay people and health care professionals .

A survey of 2000 Russian respondents had been conducted to study
peoples’ attitudes towards different aspects of genetic testing.
Results: 85% of respondents expressed their desire “to know more
about genome”; 68% of survey participants would like to know about
probable future diseases; and 89% believed they would try to change
their lifestyle or take medications in order to avoid a disease if a high
risk were identified. Among the reasons which can force people to un-
dergo genetic testing the most important was people’s anxiety about
health which was related to the self-reported individuals’ health status.
18% of respondents answered that “nothing” can prevent them from
undergoing genetic testing for disease predisposition. At the same
time 48% believed that if genetic testing results will be publicaly avail-
able, tested people can be discriminated in society.

Results of the survey confirm the high level of public interest and a very
positive perception of novel genomic technologies as well as highly
overestimated expectations which call for special efforts in educating
lay people and health care professionals. The high level of people’s
concerns about genetic discrimination agues for the necessity of regu-
lation in this sphere.

P01.29

EuroGenGuide: Patient Led Education and Development for
Genetic Testing in Research and Medicine

A. J. McKeown, VSOP, The Netherlands, Milan Policlinico, Italy, University
of Muenster, Germany, WANDA, The Netherlands, Heart UK, EFB, The Neth-
erlands, CEEGN, Croatia, GAMIAN, Romania, Fighting Blindness, Republic
of Ireland, Health Coalition Initiative, UK, Rare Disorders Belgium, Alzheimer
Europe, Belgium;

Genetic Interest Group, London, United Kingdom.

EuroGenGuide is a EC-funded project, aiming to provide information
about genetic testing and research to patients, the wider public and
health professionals. The information will take the form of a ‘manual’in
two parts: one with information for patients or people considering tak-
ing part in research and the other with educational materials about
genetics for health professionals.

There is considerable disparity in Europe between the relatively wide-
spread availability of genetic tests and therapies, and the uneven
distribution of information and access to both these and counselling
services for those affected by genetic disorders. EuroGenGuide aims
to reach into areas where information is limited or where clinicians
and patients know little about genetics and the resources available to
them in taking advantage of genetic technology and services, and help
to resolve this often life-determining gap. EuroGenGuide’s two-part
manual will provide a readily-accessible comprehensive document
and website for use by all which will help to generate a robust model of
informed consent for those making decisions based on their options in
respect of genetic testing or research.

The EuroGenGuide team is comprised of thirteen organisations from
across Europe, and co-ordinated from London by the Genetic Interest
Group. Now in its final year, the EuroGenGuide team is working to
publicise and raise the profile of the guide ready for its launch in De-
cember 2009. Please feel free to get involved by registering to receive
the newsletter, take the user survey and discuss issues of relevance
on the forum, at http://www.eurogenguide.eu.

P01.30

Genetics education for dental students

D. T. Stefanescu’, N. Scribanu?, E. Severin®;

'Genetic Lab, Bucharest, Romania, 2Georgetown Univ Medical Ctr, Washing-
ton, DC, United States, *"Carol Davila” Univ Med Pharm, Bucharest, Romania.
The aim of this study is to optimize the genetics education of dental
students and residents based on the implications and applications of
genetic knowledge and skills to dental health and patient care.
Materials and Methods: It was found a rich literature using PubMed
search for articles on the topic studied. We used clinical cases in the
collection of our genetics department too.

Results - The study of literature has enabled us evidence of many ex-
amples that demonstrate the use of genetic research in clinical practice:
the identification of gene mutations that cause isolated inherited dental
anomalies, gene mutations with pleiotropic effects, genetic testing for
oral cancer susceptibility and pre-symptomatic diagnosis of periodontal
disease. Changes of genetic structure produce the large diversity that
may be encountered in clinical practice. In dental schools, educators
and academic staff provide the opportunity for students to learn how
to translate genes into dental health.Therefore, students and residents
should be trained to understand the impact of genetic modifications
on oral health, to recognize genetically determined or environmentally
induced anomalies, to know the genetic tests available to identify the
cause of diseases or abnormalities of craniofacial complex, to provide
the patient best treatment possible based on the genetic profile and
guide the patient to genetic counseling.

Conclusions - Genetics has the potential to shape the dental educa-
tion and practice. In the context of genetic medicine, the dentist will
integrate the tools of genetics in their dental practice for prediction,
prevention and personalized therapy.

P01.31

Genetics Made Easy - Non-profit informative web site on Human
Genetics

M. T. Solé-Pujol’, J. M. Carrera-Macia? J. M. Canti-Garza®, F. Solé-Ristol, J.
Antich-Femenias’;

"Centro Genética Médica, Barcelona, Spain, ?Instituto Universitario Dexeus.,
Barcelona, Spain, *Instituto Mejicano del Seguro Social., Guadalajara (Jalisco),
Mexico, “Hospital del Mar, Barcelona, Spain.

EDUCATIONAL web site on human genetics.

GENETICS MADE EASY http://www.geneticsmadeeasy.com
Genetics made easy is a non-profit informative web site on Human Ge-
netics that brings general population and scientific community closer
together. The principal aim of the web site is to disseminate the scien-
tific advances and knowledge that take place in genetics and how the
general population (students, couples wanting to have a baby, clini-



Genetic counseling Genetics education, Genetic services, and Public policy 50

cian and other healthcare professionals, law and legal field, journal-
ism, etc.) can benefit from this progress.

The web is an excellent complement to genetic counseling and a
very useful teaching tool to clinicians and other healthcare profes-
sionals, in order to complement medical personal consultations at spe-
cific points when teaching the patient, as you will see through the index
web, as genetically inherited disorders are known across all medical
specialties.

The index web is:

* Introduction, * The origin of life, * Cell specialization, * Chromosomes,
* How do we acquire our inheritance, * What is heredity, * Types of
inheritance, * Why do disorders develop, * What happens when our
recipes combine with our partner’s recipes?, *And how can we use this
vast knowledge and benefit from it, * Origin of hereditary disorders, *
Prenatal diagnosis techniques, *Gene Therapy, * Cloning, and stem
cells, *Questions, * Links of interest, * Further reading, * Foreword.

A FORUM, is included.

Supplemented by static pictures and flash animation, at this moment
is currently available on the Net in Spanish, English, Chinese and
Catalan.

P01.32

Health care needs assessment for medical genetic services in
middle- and low-income nations

A. L. Christianson’, R. Zimmern?, U. Kristoffersson®, J. Schmidtke*, A. Kent®,
R. Raouf®, C. Barreiro’, I. Nippert®;

"National Health Laboratory Service & University of the Witwatersrand, Braam-
fontein, Johannesbrug, South Africa, 2PHG Foundation, Cambridge UK, United
Kingdom, *Dept Clinical Genetics, University Hosp Lund, Lund, Sweden, “In-
stitute of Human Genetics, MHH, Hanover, Germany, °5GIG, London, United
Kingdom, Children with special needs Department, Ministry of Health, Cairo,
Egypt, "Hospital de Pediatria SAMIC, Buenos Aires, Argentina, *Women’s
Health Research, University of Muenster, Muenster, Germany.

Background: Consequent on improving health, education and infra-
structure many middle- and some low-income nations have experi-
enced epidemiological transition resulting in congenital and common
complex disorders becoming health care priorities. The WHO [2000]
recommended that developing countries implementing medical ge-
netic services should produce a ‘country report’, in essence a stra-
tegic health care plan. The first component of such a plan is a health
care needs assessment (HCNA). In the 1970s industrialised nations
standardised the process of HCNA. The approach was never applied
to medical genetic services. Experience from advising middle-income
nations on developing their nascent medical genetic services indicates
they are not undertaking HCNA. A major impediment is the lack of a
documented approach.

Objectives: To develop an evidence-based tool for HCNA for medical
genetic services in middle- and low- income nations.

Outcome: CAPABILITY, an EU funded Specific Support Action inves-
tigating the transfer of medical genetic knowledge and technology to
developing nations, has formalised a HCNA for medical genetic ser-
vices that middle- and low-income nations can utilise for their ‘country
reports’. Key elements of the HNCA are the development of strategic
aims; an evaluation of existing services and the environment in which
they function; a review of epidemiology, effective interventions, opin-
ions of consumers and professionals, available resources and pos-
sible constraints. Analysis of these enables the production of a HCNA.
This approach will assist nations with emerging economies to marshal
and allocate their limited resources when developing medical genetic
services.

Funded by: EC Contract no.: FP6-037275

P01.33

Huntington disease - concerns of family carers in the United
Kingdom

H. Skirton’, J. K. Williams?;

"Faculty of Health and Social Work, Taunton, United Kingdom, 2University of
lowa, lowa City, IA, United States.

Huntington disease is a neurodegenerative condition. Affected individ-
uals may require health and personal care for 15-20 years: this care
is frequently undertaken by family members. Previous studies have
demonstrated both the positive and negative impact of caring for rela-
tives with debilitating conditions.

We report here findings of a study focussed on the concerns of family
members caring for a person with Huntington disease in the United
Kingdom. This was part of a larger study undertaken in the United
Kingdom and the US. UK respondents (n=120) who were currently
caring for a relative affected with Huntington disease were asked to
self-complete the Huntington Disease Family Concerns and Strategies
Survey to identify areas of concern and the extent to which specific
issues bothered carers. Items in the scale were derived from a previ-
ous qualitative study of carers. A series of open questions required
participants to respond in their own words: 81 respondents completed
those sections. The qualitative data were analysed thematically, three
main themes emerged. These were: i) the carer’s health, ii) caring for
the affected person in an appropriate way and iii) accessing social and
health care services. Carers were concerned about their own health
and ability to continue to care. Some health professionals were per-
ceived to be uncaring and lacking knowledge to support care, while
appropriate services were often difficult to access. Despite living in
a country with a National Health Service, carers still have consider-
able concerns and stresses associated with support of a relative with a
long-term genetic condition.

P01.34

Basic criterias of psycho-medical-genetic counseling of families
with children affected by Down and X-fragile Syndromes in
Republic of Moldova

M. Sprincean;

National Centre of Reproductive Health and Medical Genetics, Department of
Genetic Diseases Prophylaxis, Chisinau, Moldova, Republic of.
Psycho-medical-genetic assistance, expressed as counseling activity,
is dealing with disorders of emotion, will, motor function and speech
which are most frequent aspects of psycho-medical retardation of chil-
dren affected by Down and X-fragile Syndromes, most frequent ge-
netic pathologies in Moldova. Psychophysical retardation of children
with genetic pathologies, in general, is not so evident in first stages of
their life comparing with healthy children, due to human biological in-
born potential. Developmental gap between healthy children and those
affected, progressively and naturally increases later.

Correctional strategy of psycho-medical-genetic counseling of fami-
lies for medical-psycho-behavioral stimulation of children up to three
years old with Down and X-fragile Syndromes is based on following.
First, amelioration of children’s development by applying in complex of
medical, psychological and pedagogical resources. Success of psy-
cho-medical-genetic counseling of families with affected children de-
pends on efficient applying of medical-genetic, psycho-pedagogical re-
sources of amelioration of development of such children, especially in
first three years of life. Second, earlier, differential stimulation of three
basic psychic behaviors: psycho-motorial, social-affectional, cognitive-
verbal. Evidently, earlier and individual applying of developmental-cor-
rectional medical, psychological and pedagogical resources, during
counseling activity, determines successful rehabilitation and social
integration of children, mostly in next periods of life. Third, support
of children’s families, which amplify the ameliorational effect of medi-
cal-genetic and psycho-pedagogical rehabilitational model promoted
during psycho-medical-genetic counseling, based on partnership with
mothers and/or other persons caring of these children, with the aim to
contribute to stimulation of their development in families, representing
most favorable ameliorational environment for children with Down and
X-fragile Syndromes.

P01.35

Support for patients with multiple endocrine neoplasia type 1
and their families: what do they want?

S. Maruyama, A. Sakurai, Y. Fukushima;

Shinshu University School of Medicine, Matsumoto, Japan.

Multiple endocrine neoplasia type 1(MEN1) is a familial tumor syndrome
which develops tumors in different organs and at different times, thus
patients with MEN1 need to continue inspection and various treatment
for the entire lifetime. Genetic testing of patients and family members
can cause them significant psychological distress. To know what they
have felt when they were diagnosed as having MEN1 and what kind of
support they wanted, we carried out a written questionnaire-based sur-
vey for affected patients and their spouses. Twenty-nine patients and
22 their spouses completed questionnaires and those were analyzed.
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More than three fourths and more than half of patients, respectively,
were diagnosed based on results of genetic testing and family history.
At the time of diagnosis, with surprise and uneasiness, many respon-
dents concerned “inheritance of the disease to their children” as well
as their own “future symptoms” and “future treatment”. As time passes
after the diagnosis, majority of patients reported a relief of anxiety, but
some reported further increase of their anxiety, probably related to ag-
gravation of the diseases and concern about genetic testing for their
children. At the time of diagnosis, medical information was on the top
of the list they wanted, but as time passed, they asked more social-
and physical support.

In addition to an appropriate medical management, sustained assis-
tance which meets variety of needs of patients and the families is nec-
essary to provide better quality of life to them, and establishment of an
appropriate administration system is desired for that purpose.

P01.36

Molecular and cytogenetic laboratory of Leningrad province:
2008

I. A. Ivanov’, M. O. Mkheidze?;

'District Children Hospital, St.Petersburg, Russian Federation, 2Medical Acad-
emy for postgraduate studies, St.Petersburg, Russian Federation.

Molecular and cytogenetic laboratory is stationed at District Children
Hospital. Last year it realized neonatal screening for PKU, CH, CF,
galactosemia, cytogenetic investigations for making diagnosis of chro-
mosomal pathology, prenatal screening for congenital defects (double-
test), confirmation of hereditary diagnosis, medical care, long term in-
patient and outpatient care, dietary management, genetic counseling.
10951 of newborns were examined through neonatal screening. Four
children with PKU, two cases of CH, one case of galactosemia and
one case of CF were diagnosed. Cohort of children with PKU, CH, CF
and galactosemia has special dietary and medicinal treatment. Prena-
tal biochemical screening of the first ( PAPP-A, HCGb) and the second
(alfa-FP, HCG) trimesters was performed for pregnant women (5962).
Owing to realization invasive prenatal investigation (369) we were able
to detect prenatally trisomy 21 (3 cases), Turner syndrome (2 cases),
syndrome of partial deletion of chromosome 18 (1 case). We have de-
tected some new cases of chromosomal pathology postnatally (in total
969 samples): trisomy 21 (22 cases), trisomy 18 (2 cases); syndrome
of partial deletion of chromosome 5 (1 case), and some other cases
with chromosome pathology. Five children with CF were found using
sweet test for 260 samples. We continue to create register of inherited
and congenital disorders among Leningrad province population.

P01.37

First experiences with the extended newborn screening program
in The Netherlands

M. C. Cornel'?;

VU University Medical Center, Amsterdam, The Netherlands, ?Centre for Soci-
ety and Genomics, Nijmegen, The Netherlands.

By January 1%, 2007 the newborn screening program in the Nether-
lands was extended from three disorders to 17, including medium-
chain acyl-CoA dehydrogenase deficiency and sickle-cell disease. The
selection of disorders to be screened for was based on a report of the
Dutch Health Council. Three categories were distinguished: disorders
for which considerable irreparable damage can be prevented (catego-
ry 1), disorders for which this applies to a lesser degree or for which
the evidence is inconclusive (category 2), and disorders for which new-
born screening does not prevent damage to health (category 3).

In 2007 a total of 194 infants were diagnosed in the neonatal screening
program, including 60 with sickle-cell disease or a serious hemoglobin-
opathy, 70 with a metabolic disorder, 57 with congenital hypothyroid-
ism and 7 with congenital adrenal hyperplasia. The uptake remained
stable at 99.75%. Information in the third trimester of pregnancy was
given to enable parents to make an informed decision on participation
to the newborn screening and to decide on unintentionally found car-
rier information. The decision to participate to the newborn screening
was an informed decision in 80% of cases. The decision (not) to opt
out to receive information on carrier status was an informed decision in
60% of cases. The attitude to the newborn screening program is very
positive, but information can be improved. Carrier status was often
communicated without stressing the consequences of this information
for reproductive choices of the parents. The next disease to be in-

cluded might be cystic fibrosis.

P01.38

Genetic counseling of phenylketonuria (PKU) patient’s parents

V. L. Izhevskaya’, L. Y. Ivanova?, |I. V. Zhuravleva?, E. K. Ginter’;

"Research centre for medical genetics, Moscow, Russian Federation, ?Institute
of sociology, Moscow, Russian Federation.

The PKU patient’s parents appraisal of different aspects of genetic ser-
vices in Russia in connection with neonatal screening was estimated.
261 respondents from 5 regions of Russia were participated in the
research. Only 13.4% of respondents knew about the program of neo-
natal screening for PKU in Russia before the birth of the PKU child
while over 85 % of them knew nothing about it. Many respondents
specified the absence of the adequate information about screening
for hereditary diseases in their comments to the questionnaire. Aimost
all respondents (97%) have received information about the hereditary
character of their child disease from the genetic counselors, and 95.8
% of them have specified that they have understood this information.
However only 62.9% of respondents could correctly specify the value
of recurrence risk of PKU, and only 36.4 % of them could correctly at-
tribute a risk category. From our point of view the absence of adequate
information about neonatal screening as well as simultaneous provid-
ing information on hereditary character, recurrence risk and prenatal
diagnostics of the PKU make genetic counseling of such families non-
effective. Changes in methodology of genetic counseling of PKU fami-
lies should be introduce in Russia. Prenatal diagnostics of PKU was
acceptable for approximately to 40% of respondents, and the abortion
of a PKU foetus is morally acceptable to about two-thirds of them.

P01.39

Correlation of clinic, genetic and epigenetic aspects implicated
in the etiology of Prader Willi/Angelman syndromes: model of
multidisciplinary approach for rare diseases in Romania

M. Puiu’, G. Anton?, D. Dan?®, C. Popoiu’, C. Rusu?*, V. Pop®, C. Badiu¢, M.
Stoian’, N. Cucu’;

"University of Medicine &Pharmacy, Timisoara, Romania, 2National Institute

of Virusology, Bucharest, Romania, SRomanian National Alliance of Rare Dis-
eases, Zalau, Romania, “University of Medicine &Pharmacy, lasi, Romania,
SUniversity of Medicine &Pharmacy, Cluj-Napoca, Romania, °National Institute
of Endocrinology, Bucharest, Romania, "University of Bucharest, Romania.
The purpose of this research is to establish the new hypotheses that
are responsible for Prader- Willi/Angelman syndromes. Our study has
as objectives the implementation of new molecular methods for ge-
netic/epigenetic investigation and establishment of national centers
with high expertise in approaching the two syndromes, the rare genetic
diseases that will develop educational reference and release centers.
We also aim to evolve efficient partnership with patients associations
through specific modalities like dialogue. The power of these associa-
tions will propel the research, will inform the patients and will respond
to civil society questions. The study will establish international collabo-
ration and partnerships with researchers having similar scientific inter-
est, establish partnerships with PWS-Organizations, IPSWO, research
groups from each country aiming financial support on programs that
intend to stimulate collaboration between specialists, researchers and
nongovernmental organizations. Finally, we aim to develop a multi-
disciplinary partnership, to build a common platform of activities for
new innovative solutions in respect to rare disease needs. These new
bridges of real and effective collaboration will ascertain on the national
level the setting up of a solid network comprising institutions with high
expertise in this domain, well connected to other national or interna-
tional research networks. The results of the research will be published
in well-known journals with high impact factors for enlargement of Ro-
manian research visibility in international domain of rare diseases. In
conclusion our project aims to implement in Romania the European
model of the network for rare diseases research, model adapted with
success in management of these diseases.
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P01.40

The role of Genetic counseling in Premarital screening program
in Saudi Arabia.

A. Al Suliaman, A. Sulaiman, M. Al Mishari, A. Al Sawadi, T. Owaidah;
Department of Genetics, Research Centre, King Faisal Hospital and Research
Centre, Riyadh, Saudi Arabia.

Haemoglobinopathies are the most inherited disorders worldwide
including Saudi Arabia which can be preventable with application of
screening programmers. Ministry of Health in Saudi Arabia had initi-
ated premarital screening program in all country regions. The aim of
this study was to explore the impact of the PMS and genetic counsel-
ing on couples at risk for thalassaemia and sickle cell anima in an
area of the country with high hemoglobinopathy prevalence. A total
of 129 candidates at risk were included, 98% of them proceeded with
marriage. Culture pressure was the main reason in more than 48%. Al-
though most of the candidates did not receive genetic counseling yet,
the concept of genetic counseling was liked by most of them and the
program helped in early detection of the disease in their offspring.

P01.41

Towards implementation of non-invasive prenatal diagnosis in
the UK National Health Service

H. Burton, C. Wright;

PHG Foundation, Cambridge, United Kingdom.

Emerging technologies that capitalize on the presence of cell-free fetal
nucleic acids in the maternal bloodstream have the potential to trans-
form prenatal diagnosis and care by allowing non-invasive testing from
as early as 7 weeks. This represents a major advance, since diagnosis
currently requires a later, invasive procedure (amniocentesis or chori-
onic villus sampling) with an associated miscarriage risk of around 1%.
Many women opt against prenatal testing for this reason, and hun-
dreds of healthy fetuses are lost following testing each year in the UK
alone. Technological applications already in active development are
the determination of fetal sex or the diagnosis of specific diseases in
the fetus of women at high risk of inherited disease; the determination
of fetal Rhesus blood-group status in Rhesus-negative women at high
risk of complications of pregnancy with a Rhesus-positive fetus; and
the diagnosis of aneuploidies such as Down Syndrome in the fetus.
The approach may permit diagnosis of a wider range of genetic dis-
eases in the future, subject to certain limitations, and ultimately could
also allow improved monitoring for complications of pregnancy such as
pre-eclampsia. The PHG Foundation has led an expert working group
of key UK stakeholders, including National Health Service (NHS) re-
searchers, clinicians, managers and patient representatives, in an ex-
amination of current evidence and associated ethical, legal and social
issues in this area. Findings and strategic recommendations for the
effective and responsible implementation of this new technique into
health services in the UK will be presented.

P01.42

Public trust in media and science outreach on genomic studies:
a comparative study between the public and scientists

Z. Yamagata', K. Muto?, A. Nagai', A. Tamakosh#, I. Ishiyama®*, T. Maeda®, T.
Shirai®, K. Kato®;

"University of Yamanashi, Yamanashi, Japan, 2The University of Tokyo, Tokyo,
Japan, *Aichi Medical University, Nagakute, Japan, *Teikyo Gakuen college,
Yamanashi, Japan, °The Institute of Statistical Mathematics, Tokyo, Japan,
%Kyoto University, Kyoto, Japan.

Objectives: We've been conducting questionnaire surveys since 2005
to explore attitude change on genomic studies of the general public in
Japan. To clarify their attitudinal change from science outreach and
media interaction, we compare the two dataset from the general public
(2005 and 2008) and the dataset from Japanese scientists (2007).
Methods: Self-reporting questionnaires were sent regarding molecular
biology and human genetics/ genomics to the public (2005 and 2008)
and scientists (2007) in Japan. They were asked about their value and
risk cognition towards genome sciences, science outreach and media
interaction. We compared these results with the dataset from 2,171
citizens in 2005 (RR=54.3%), the dataset from 1,613 citizens in 2008
(RR-53.8%), and the dataset from scientists in 2007 (RR=35.1%).
Results: Regarding media interaction, received media on genomic
studies (multiple choices) in 2005 are “TV/Radio” (56.7%), followed by
“Newspapers” (46.3%) and “None” (22.8%). This trend hasn’t changed

in the dataset 2008. “Internet (3%)” and “Lecture series (1.1%) " are
less requested media from the public. However, scientists responded
that they wanted to provide their research results via “Lecture series
(44.3%)", “Newspapers (43.4%), “Internet (43.2%)”. “Information on
the Internet” is less trusted media in the public (11.5%) rather than
scientists’ forecast (33.0%). “Information from non-profit organizations”
are least trusted (7-8%) from both the public and scientists.
Discussions: Citizen journalism plays important roles for science com-
munication in Europe or South Korea, but not in Japan. We discuss
this results with our coming final survey.

P01.43

Effective strategies to generate public interest and dialogue in
genetics

K. Mathieson’?, P. Finegold'?, L. E. Holmes"?, M. J. Leech’?, D. Donnai’?, H.
R. Middleton-Price’?;

"Nowgen, Manchester, United Kingdom, 2The University of Manchester, United
Kingdom.

Public engagement is central to Nowgen’s work, as we believe that the
public need to be involved in shaping the future of genetic medicine.
We aim to empower citizens to make informed decisions about new
genetic technologies and health services. Nowgen is highly regarded
in its work related to education and dialogue and is becoming increas-
ingly involved in influencing policy at local and national level.

Nowgen has developed a comprehensive public engagement pro-
gramme that incorporates a broad range of approaches, including: de-
bates, exhibitions, working with artists, filming with teenagers, popula-
tion surveys and patient engagement. Our most successful strategy
has been to combine the display of visually engaging materials in the
community, with events involving leading academics. This approach
has stimulated public interest, generated significant media coverage
and provided opportunities for the public to find out more from experts
and discuss their views on scientific issues.

Two recent projects led by Nowgen have exemplified this approach.
‘Faces of Manchester’ involved the production of artwork about the
human face, alongside events exploring human identity and genetics.
‘Our Kid’ led to the development of a multimedia sculpture display-
ing over thirty short films, alongside events highlighting biomedical
research.

An independent evaluator has reported on the impact on these proj-
ects, finding that overall the audience response was very positive. The
main strengths of the projects were to work with numerous community
partners and use innovative, creative approaches to generate public
interest.

P01.44

Belgian strategies and actions for rare diseases

E. Swinnen, J. Cassiman;

Catholic University of Leuven, Centre of Human Genetics, Leuven, Belgium.

All rare diseases (prevalence of less than 1/2000) combined affect
around 8 % of the population and are a public health priority of the
European Union since 1999. A community action program (1295/99/
EC) of the European Commission asked all member states to adopt
a “national plan” on rare diseases by 2011. Belgium, internationally
respected for its medical infrastructure, services and research, can
also improve its suboptimal health care framework to address rare
diseases.

The Belgian taskforce on rare diseases and orphan drugs, supported
by the King Baudouin Foundation since 2006, is composed of a mul-
tidisciplinary team of stakeholders. Representatives of a.o. patient
organisations, public health services and institutes, research centres
and industry have successfully campaigned for a comprehensive Bel-
gian national plan, in line with the decision of the European Union.

A strategic approach to improve the situation regarding diagnosis
and treatment as well as the stimulation of rare disease research in
Belgium will require many aspects to be considered. Already in place
are e.g. reference centres for certain rare diseases, a framework for
the approval and follow-up of orphan drug reimbursement and the Or-
phanet Belgium database. The latter is an important resource to build
up for both patients and physicians.

The existing situation with regard to rare diseases in Belgium together
with future plans as well as the progress of the Orphanet Belgium da-
tabase will be presented.
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P01.45

Rhombencephalosynapsis and related anomalies: the largest
fetal series lead to suggest a European network.

L. Pasquier’?, C. Bendavid®?, C. Evain? I. Gicquel?, P. Loget’, C. Dubourg®?, S.
Jaillard®>?, S. Mercier’, A. Laquerriere®, V. David®?, S. Odent’;

"Medical Genetics, Rennes, France, 2UMR6061 CNRS, Rennes 1 University,
Rennes, France, *Molecular Genetics Lab, Rennes, France, “Pathology Lab,
Rennes, France, *Cytogenetics Lab, Rennes, France, ®Pathology Lab, Rouen,
France.

Rhombencephalosynapsis (RS) is a rare cerebellar malformation de-
fined by vermian agenesis with fusion of the hemispheres and the den-
tate nuclei. Embryologic and genetic mechanisms are still unknown
and to date , no animal models are available.

We have created a RS database to carefully review the phenotype
observed in France including familial, clinical, radiological and patho-
logical patterns. The morphological analysis of 40 foetuses (Pasquier
et al., 2009, Acta Neuropathol 117: 185-200) allowed us to confirm
that RS is always associated with other brain abnormalities and can
be classified into three groups : 1- pure neurologic forms from iso-
lated RS with hydrocephalus to supratentorial midline abnormalities
(neural tube defect or holoprosencephaly), 2- syndromic forms with
VACTERL-H association, 3- other syndromic conditions (Gomez-Lo-
pez-Hernandez syndrome).

We have also collected several postnatal cases without hydrocephalus
or severe neurological symptoms. This might suggest that RS is un-
derdiagnosed during prenatal or postnatal periods (less than 80 cases
reported in the litterature). In order to precise its frequency, neurologi-
cal prognosis and genetic counselling, we intend to create a European
network to gather most of the rhombencephalosynapsis cases and
share the results provided.

From DNA samples collected, this survey would also aim at looking
for genetic factors using a pangenomic screening tool (CGH-array).
This approach has already enabled us to identify 2 different microre-
arrangements from a series of 20 cases. Contact: laurent.pasquier@
chu-rennes.fr

P01.46

Should we screen for gene mutations in blood samples with
MCH greater than 27pg in areas with a high prevalence of
thalassaemia?

N. Saeidi, M. Jafarinejad, E. Shafieie, M. Mohammadi, M. Taghavi, F. Bayat, M.
Karimi pur, A. Kordafshari, S. Zeinali;

pateur Institution, Tehran, Islamic Republic of Iran.

Screening strategies for thalassaemia carriers are usually based on
cut off values for red blood cell indices (either MCV or MCH).There
is evidence for a higher sensitivity for MCH <27pg a criterion for 3
thalassaemia Screening in pregnant women. In this study, investigate
single globin gene mutations in the normal papulations with MCHs >27
pg.

Blood samples from 36 individuals with MCH greater than 27pg (MCV
and Hb A, is normal too) were screened for presence of globin gene
mutations and a globin gene deletions by ARMS PCR, Sequencing
and Multiplex gap PCR.

Twelve individuals harbored globin gene mutations. Of these, 3 had
HbS, 2 had HbD, 2 had Cd75 mutations and 2 had deletions of one
a globin gene. Three individuals have B thalassaemia major; that we
believe because of transfusion these indices is normal.

If one partner is found to be a carrier of a 3 thalassaemia mutation or
single a gene deletion, it is advisable to look for HbS or a globin gene
deletions in the other partner, even if MCH and MCV is within normal
range.

P01.47

How do neurologists explain genetic causes of sporadic adult-
onset ataxia to patients ?

Y. Ohnuki', A. Kondo', S. Izumi', M. Mizoguchi?, S. Takagi';

"Tokai University School of Medicine, Kanagawa, Japan, ?Tokai University
School of Health Sciences, Kanagawa, Japan.

The etiology of sporadic adult-onset ataxia is poorly understood, but
Abele et al. reported that 13% of patients with negative family history
have causative genetic mutations. We found two patients with SCA3
mutation, who had a history of a family member(s) having been diag-
nosed with sporadic ataxia several years earlier.

We studied how Japanese neurologists explained the genetic causes
of sporadic ataxia to patients by referring to the clinical records. At
the neurology clinic of Tokai University Hospital, 109 patients have
been diagnosed with spinocerebellar degeneration (SCD) since 1990.
Among them, 37 patients (34%) had positive family histories. Among
the 72 patients with sporadic ataxia only 16 patients had received a
clear explanation of the genetic causes from doctors, and 8 patients
had received genetic tests (SCA1, 2, 3, 6, 17, DRPLA). Although no
genetic mutations were found among sporadic ataxic patients who
took these tests, mutations might have been present among those
who did not take the tests. Family history may be negative because of
early death or late onset of parents, failure to diagnose SCD patients
among family members, reduced penetrance of the mutant allele, or
a de novo mutation for autosomal dominant ataxic gene. Neurologists
should consider possible genetic causes of sporadic ataxia.

P01.48

Challenges in guiding first year medical students in a one
semester genetic journey

R. M. Dragotoiu, L. C. Bohiltea;

Medical and Pharmacy University “Carol Davila”, Bucuresti, Romania.
Teaching is considered a well defined activity, which helped us all
achieve our knowledge, as also did our predecessors, and as, we as-
sume, will have to do our followers. Changes in everyday life, technol-
ogy development, but also changes in human mentality and/or view of
life, modified expectations in students as well as in teachers.

The dynamics of the teaching process is still under study and consen-
sus has not yet been reached on exactly what teaching techniques
should be used, to deliver the information and help students reach
knowledge on specialty aspects that might suit their own future medi-
cal practice. Genetics is studied only in the first year at the Medical and
Pharmacy University “Carol Davila”, generating questions on the level
at which it should be taught.

Different questionnaires about the practicals were answered by 90
Romanian and 38 foreign students. The last group was again divided
because 15 students started later, had two practicals/ week instead of
the usual one, and had only one assistant lecturer, who also evaluated
them at the end of the practicals. Also 38 foreign students, some of
which were also in the groups which received questionnaires about the
practicals, were asked about the quality of 6 from 16 lectures.

After analyzing the results one can conclude the necessity of a better
connection between lectures and practicals, the latter having to loose
the mostly theoretical topics, genetics being a proper field for applying
different teaching methods even if students have various biology back-
ground knowledge from high-school.

P01.49

Development of timely and relevant training courses for
healthcare professionals and genetic researchers

M. J. Leech'?, F. Salway?, F. Jury®, P. Day®, D. Carthy?, L. Gaunt?, S. Hamilton*,
A. Wallace®, R. Elles®, D. vanGent®, A. Devereau®, J. Crolla®, M. Bottomley?, K.
Mathieson2, W. Ollier®, M. Yuille’, D. Donnai'?, H. R. Middleton-Price’?;
"Nowgen - A Centre for Genetics in Healthcare, Manchester, United Kingdom,
2Regional Genetics Service and Medical Genetics Research Group, Central
Manchester University Hospitals NHS Foundation Trust & University of Man-
chester, Manchester, United Kingdom, *Centre for Integrated Genomic Medical
Research, University of Manchester, Manchester, United Kingdom, “Regional
Cytogenetics Unit, St Mary’s Hospital, Manchester, United Kingdom, °National
Genetics Reference Laboratory and Regional Genetics Service, St Mary’s Hos-
pital, Manchester, United Kingdom, *National Genetics Reference Laboratory,
Wessex, Salisbury, United Kingdom, "UK DNA Banking Network, Centre for
Integrated Genomic Medical Research, University of Manchester, Manchester,
United Kingdom.

Techniques for analysing genetic variants related to disease and treat-
ment are constantly advancing, and allow ever more sophisticated and
rapid analysis of patient samples. The consequence of greater access
to these techniques is that many clinical and laboratory disciplines
have to embrace the new technology.

Nowgen, A Centre for Genetics in Healthcare, in collaboration with
leading research and clinical scientists, has developed a portfolio of
accredited training courses for genetics professionals involved in re-
search and/or in the provision of clinical services. These courses have
been developed following a thorough consultation with senior clinical
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and research scientists to ass.ess.trainin.g neec.js. Furthermore, we Mglecglarand cytogenetic charac- PATIENT FATHER MOTHER
have also developed courses in biobanking which are emerging as terization

important resources for translating knowledge of the human genome KARYOTYPE 48 XXYY XYY (QF-PCR) | XX (QF-PCR)
into real benefits for health. AMEL (Xp22.31-Xp22.1/Yp11.2) XY XY X
Courses launched in 2007 for clinical cytogeneticists and genetic coun- SRY (Yp11.31) PRESENT PRESENT NO

sellors have become well-established, receiving excellent appraisal X22 (Xq28Yq) 199/225/241pb(2:1:1) | 199/225pb(2:1) | 220/241pb
from both delegate and professional bodies alike. The reputation of DXS6854 (Xq26.1) 110/110pb 110pb 106/110pb
our courses in bioinformatics for cytogeneticists and molecular geneti- XHPRT (X26.1) 274/285pb 285pb 2741281pb
cists has. led to th.em being repea'tedly qver—subscrlbed. More recent DXS6803 (Xa21.31) 110/120pb 110pb 120112000
courses in Real-Time PCR. and biobanking have.attracted dejﬁlega.ltes DXS8377 (Xq28) 25026200 25000 253126200
from around the world and in 2009 we are launching courses in micro

RNA analysis and array CGH. DXS6809 (Xq21.33) 263/271pb 263pb 267/271pb
To date, over 400 genetics professionals have attended our courses. G10_STS47 (¥q11.222) PRESENT PRESENT NO

These are part of a broader training programme at Nowgen that has
attracted over 1,500 delegates in the past 5 years. We will continue to
monitor emerging training needs of research and clinical scientists, to
update existing courses and to develop fresh initiatives.

P02. Clinical genetics and Dysmorphology
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3-M syndrome: A report of three Egyptian cases

A. M. Ashour, S. A. Temtamy, M. S. Aglan;

National Research Centre, Clinical Genetics Dept., Cairo, Egypt.

The 3-M syndrome is a rare autosomal recessive disorder. It is char-
acterized by prenatal and postnatal growth retardation associated with
characteristic features. We report on three patients from two unrelated
families, including two male sibs, with the characteristic features and
radiological findings of the 3-M syndrome. The main features in our
cases were low birth weight, short stature, malar hypoplasia, promi-
nent premaxilla, anteverted nostrils with a fleshy nasal tip, long phil-
trum, thick patulous lips, high arched palate, pointed full chin, short
broad neck, broad chest with transverse grooves of anterior thorax,
hyperlordosis, brachydactyly of hands and feet and prominent heels.
Radiographic studies showed slender long bones and ribs, a narrow
pelvis and foreshortened vertebral bodies. Our reported cases are the
offspring of healthy consanguineous parents confirming the autosomal
recessive pattern of inheritance in the syndrome. These are the first
reported Egyptian patients with this rare disorder.

P02.002

Parental origin and distinct mechanism of formation of the
48,XXYY karyotype, molecular characterization

R. Rodriguez-Lépez, M. Nufiez, J. Saenz, C. Corral, E. Sanchez-Gutiérrez, P.
Méndez, M. Garcia de Caceres, T. Herrera, M. Gonzélez-Carpio, E. Doblaré, J.
M. Carbonell;

Extremefio Health System, Badajoz, Spain.

Among sex chromosomal aneuploidies, the addition of more than one
extra X and/or Y chromosome are less frequent. We report a child
with karyotype 48,XXYY. Molecular analyses are essential in order
to determine the parental origin and mode of formation of the addi-
tional chromosomes. Quantitative fluorescent PCR (QF-PCR) was
used including the amplification of amelogenin, which is present on
both sex chromosomes in a biallelic form, SRY gene, a polymorphic
short tandem repeat (STR) on the pseudoautosomal region of X and
Y (X22), five polymorphic X-specific STRs, and a Y-specific marker
(G10_STS47). Molecular investigations were compatible with the de-
scribed 48,XXYY karyotype. Ratio 2:1 corresponding to the peaks in
the detected fluorescence signal of the X22 marker revealed the ex-
istence of the 47,XYY syndrome in the father (Karyotype pending).
Molecular investigations of X STR markers indicated paternal origin of
the additional X chromosome and, consequently an error in paternal
meiosis .

The QF-PCR technique resulted extremely sensitive to detect X chro-
mosome anomalies also in postnatal diagnosis and evidenced an in-
frequent parental/meiotic origin of the 48,XXYY syndrome. Additional
evidence came from molecular data and gained increased importance
in this variant of Klinefelter’s syndrome, in which distinct patterns of X-
inactivation could play a role in the observed differences in the degree
of clinical manifestations of patients.

P02.003

A review of congenital abdominal wall defects

E. S. Boia, R. Colta, C. Popescu, C. M. Popoiu, M. Boia;

University of Medicine &Pharmacy, Timisoara, Romania.

Aim: The pathology of umbilical region- middle celosomies-have dif-
ferent embryology, clinical aspects, treatment and outcomes.Middle
celosomies still represent a significant cause of morbidity and mortality
in neonates.

Material and methods: This is a 9 years period retrospective review of
patients whom were presented to the Pediatric Surgery Department
with gastroschisis, omphalocele and umbilical hernia. Patient’'s per-
sonal data, positive diagnosis, presence of other congenital malforma-
tions and outcomes were recorded.

Main results: There were 72 patients (12 presented omphalocele, 24
gastroschisis and 36 umbilical hernia).The omphalocele and gastros-
chisis were more often observed to boys ( 58.33%) and umbilical her-
nia was more to girls (61,11%). Omphalocele type | Aitken occurred
to 9 cases, type Il to 3 cases,embrionar gastroschisis occurred to 15
patients and fetal gastroschisis to 9 cases.Other congenital malforma-
tions ( digestive- 12, cardiac and vascular anomalies-7, genitor-uri-
nary-2, lungs-1 and locomotors anomalies-8) were presented in om-
phalocele and gastroschisis and no one in umbilical hernia.Pre-term
neonates were more often in gastroschisis (18 cases -81.82% ) then
to gastroschisis ( 4 cases -18.18%).Surgical treatment was applied in
all cases. Mortality was 16 percents in gastroschisis and zero in om-
phalocele and umbilical hernia.

Conclusions: Middle celosomies have requested surgical treatment.
Outcomes are different according to stage of illness, gestational age
and other anomalies associated. Total parentheral nutrition in postop-
erative period in gastroschisis and ompalocele increased the prognos-
tic.

P02.004

Array-CGH analysis in a patient with Acrocallosal Syndrome

E. F. Belligni’, G. B. Ferrero’, A. Vetro?, N. Chiesa’, E. Biamino’, C. Molinatto’,
G. Baldassarre’, O. Zuffardi?, M. Silengo’;

"Department of Pediatrics, University of Torino, Torino, Italy, 2University of Pa-
via, Pavia, Italy.

We present a patient aged 3 years with a clinical diagnosis of acro-
callosal syndrome (ACS) and a complex chromosomal rearrangement
(CCR). Pregnancy was unremarkable, except for the detection of cor-
pus callosum agenesis in the second trimester. At birth, weight, length,
OFC and Apgar scores were all within normal limits. Severe hypotonia,
hypertelorism, strabismus and nystagmus, short philtrum, microgna-
thia, broad thumbs and toes associated with absence of intermediate
and distal phalanges of fifth finger, talipes varus and micropenis were
noted. Abdominal ultrasound examination detected bilateral kidney
malrotation and bilateral vescico-ureteral reflux. Agenesis of corpus
callosum was subsequently confirmed by cerebral MRI. Karyotype
was 46,XY; Prader-Willi syndrome and mithocondrial disorders were
ruled out. A complex chromosomal rearrangement consisting with a
deletion (12)(p12.2p2.1) and a duplication (16)(q23.3) was detected
by a-CGH analysis. Interestingly, the deletion and the duplication have
been inherited from the phenotypically normal mother and father re-
spectively and they are not described as polymorphic variants. The
CCR detected in our patient has never been associated with ACS, but
being inherited by phenotypically normal parents, its pathogenetic role
is not clear and it is open to speculation.
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P02.005

Complex chromosomal rearrangement in chromosome 4q
causes acrofacial dysostosis and cardiovascular malformation
K. M. Roetzer', A. C. Obenauf', K. Schoner?, M. R. Speicher’, H. Rehder®;
TInstitute of Human Genetics, Medical University of Graz, Graz, Austria, ?In-
stitute of Pathology, University Hospital Giessen and Marburg, Marburg, Ger-
many, *Department of Medical Genetics, Medical University of Vienna, Vienna,
Austria.

Acrofacial dysostoses (AFD) are characterized by the association of
mandibulofacial dysostosis in combination with limb defects. It is a het-
erogenous group of syndromes which contains many different entities,
such as the Nager Syndrome, the postaxial (POAD) and the Rodriguez
type of AFD. We describe a female fetus exhibiting many features of
acrofacial dysostosis, including severe retro- and micrognathia, clino-
brachysyndactyly, arrhinencephaly and a complex heart defect. Ac-
cording to these findings, AFD Rodriguez type was suspected. This is
a very rare disorder of unknown etiology first described by Rodriguez
in 1990. Chromosome analysis had been previously performed in an
outside lab and was reported to be normal (46,XX). Because of the
complex heart defect, classified as an early absent pulmonary valve
syndrome, fluorescence in-situ hybridization (FISH) for the 22912 mi-
crodeletion region was performed. However, no abnormalities were
found. Using high resolution array comparative genome hybridization
(aCGH) a complex rearrangement on the long arm of chromosome 4
consisting of two large duplications separated by two microdeletions
was detected. The involved region contains a large number of genes.
Interestingly, one of the deleted genes encodes a transcription factor
regulating the development of cardiovascular structures, especially of
the right ventricle. Furthermore, it was previously shown in a mouse
model that the gene product negatively regulates intramembranous
ossification of the mandible. This is the first case of an AFD syndrome
with right ventricular cardiac malformation in which an underlying ge-
netic cause was identified.

P02.006

Aglossia-adactyly syndrome with mental retardation

B. R. Okcesiz, S. Basaran Yilmaz, E. Yosunkaya, E. Karaca, G. S. Giiven, M.
Seven, A. Yiiksel;

Istanbul University, Cerrahpasa Medical Faculty, Department of Medical Genet-
ics, Istanbul, Turkey.

Aglossia adactyly syndrome is characterized by the presence of aglos-
sia, adactyly and various malformations of the cranium, face and limbs.
Craniofacial anomalies include microstomia, micrognathia, hypoglos-
sia, variable tongue deformations, mandibular hypodontia, cleft palate,
cranial nerve palsy , broad nose, telecanthus, lower eyelid defects,
and facial asymmetry. The limb defects are represented by hypoplasia/
absence of the distal phalanx, total adactyly, partial limb amputation,
and syndactyly. Limb defects usually involve all four limbs. Motor de-
velopment are almost always normal, mental retardation is a very rare
occurrence in this syndrome. A 1 month-old-male patient referred to
our unit, because of congenital aglossia. His perinatal history was un-
remarkable. On initial physical examination, his head circumference,
weight and height were all in normal range with 40 cm, 3.5 kg and
54 cm, respectively. He had prominent nose, frontal bossing, down-
slanting palpebral fissures, large ears with hypoplastic antihelix, micro-
retrognathia, aplastic tongue, and bifid uvula. Metacarpal bones were
hypoplastic on his right hand. In his left hand, there was clinodactyly
and tips of finger were beaked. The distal phalanx of second, third and
fourth fingers, nail of second finger and toes on both feet were aplastic.
On follow-up period of this patient, speech therapy was started and
reconstructive plastic surgery for aglossia was planned for preschool
years. His mental status appeared to be retarded, and IQ was found
53, when he was 6 years old. Here, we report a rare event of mental
retardation for aglossia-adactyly syndrome.

P02.007

When is genetic testing helpful in Alport’s syndrome?

H. Hanson', H. Story?, J. Pagan?, F. A. Flinter’;

"Clinical Genetics Department, Guy’s & St Thomas NHS Foundation Trust,
London, United Kingdom, 2DNA laboratory, Guy’s & St Thomas NHS Founda-
tion Trust, London, United Kingdom.

Alport syndrome (AS) is a predominantly X-linked hereditary nephritis
associated with high-tone, sensorineural deafness and characteris-

tic eye signs. The gene frequency is1 in 5000 and it causes 0.6% of
chronic renal failure in Europe.

Most cases (85%) of AS result from mutations in the X linked colla-
gen gene COL4A5; mutations in the autosomal genes COL4A3/A4 on
chromosome 2 account for others. Mutation analysis of COL4A5 has
been available in a service setting for several years; mutation detec-
tion rates using a combination of direct sequencing and MLPA now
exceed 95% in patients with classical clinical signs and an X-Linked
pedigree.

Questionnaires about the number of clinical diagnostic criteria that
families fulfilled were sent to clinicians of 250 patients whose DNA was
received for diagnostic testing; predictive tests, duplicate family mem-
bers and samples that were only partially screened were excluded.
One hundred and fifty two (61 %) were returned. Seventy four patients
(49%) had a pathogenic COL4A5 mutation.

The mutation detection rate in families fulfilling 0, 1, 2, 3 or 4 diagnostic
criteria was 0%, 8.6%, 57%, 78% and 67% respectively. Twenty five
(64 %) of patients with COL4A5 mutations apparently meeting only 2
diagnostic criteria had incomplete clinical assessments.

In patients meeting 4 diagnostic criteria without an identified COL4A5
mutation, autosomal inheritance was confirmed or suspected in three.
We recommend COL4A5 analysis in any patient meeting at least 2
diagnostic criteria. COL4A3 and COL4A4 analysis can be considered
subsequently if a COL4A5 mutation is not detected.

P02.008

Delineation of a lethal autosomal recessive disorder
characterized by alveolar capillary dysplasia and limb anomalies
A. Innes;

University of Calgary, Calgary, AB, Canada.

Alveolar capillary dysplasia (ACD) is amongst the common causes of
lethal primary pulmonary hypertension (PPHN) in the newborn. It is
ultimately unresponsive to inhaled nitric oxide and ECMO. Definitive
diagnosis requires lung biopsy, and is characterized by a reduction in
number of capillaries, with a decreased blood-air interface. The deficit
likely involves the pseudoglandular and canalicular stages of lung de-
velopment. Over 100 cases have been reported.

The etiology of most cases is unknown, but many familial cases have
been reported. Associated malformations are seen in 50% of patients,
recurrent anomalies involve the cardiovascular, genitourinary and
gastrointestinal systems. Mutations in STRA6 have been identified
in patients with anophthalmia and malformations including ACD. The
molecular basis for the majority of children with ACD is unknown. One
study excluded mutations in two candidates: BMPR2 and EMAPII (Sen
et al, 2004).

We have encountered 4 children born to consanguineous parents (2
different ethnic groups) that presented with limb reduction anoma-
lies and died of PPHN as newborns. In those who had autopsy, ACD
was confirmed. Review of the literature identified 4 other reports of
6 children with limb reduction anomalies and ACD (Cullinane et al,
1992; Simonton et al, 1993; Steinhorn et al, 1997; Witters et al, 2001).
Therefore, we are aware of 10 patients with ACD and limb reduction
anomalies. Given consanguinity in 4 families, this is likely an autoso-
mal recessive condition. This paper will include a clinical delineation of
this syndrome, as well as current data on molecular studies on these
families.

P02.009

Clinical characterization of a microdeletion syndrome in Xq22.3
in a Czech family

V. Horinova’, V. Vranova?, P. Kuglik?;

"Genetic ambulance and counseling, Jihlava, Czech Republic, 2Department of
Genetics and Molecular Biology, Faculty of Science, Masaryk University, Brno,
Czech Republic.

An X-linked recessive syndrome (AMME), characterized by the Alport
syndrome, mental retardation, midface hypoplasia and elliptocytosis
associated with a microdeletion in Xq22.3 and explained by mutations
in the COL4A5 gene was reported by Jonsson et al (J. Med. Gen-
et.1988,35:273). We have identified a family with two affected male
(maternal uncle/nephew) members showing clinical features similar to
AMME, which was associated with an Xq22.3 microdeletion observed
also in the female members of the family. The aims of this work were
to compare the phenotypes of our patients with these cases and to
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correlate their complex clinical manifestations with the content of the
deleted chromosomal segment. Detailed examinations showed that
both Czech patients were identical in terms of clinical symptomatology
and they shared the major characteristic clinical features with the origi-
nally reported AMME phenotype, although the two phenotypes were
not completely identical. It thus seems that a very similar contiguous
syndrome associated with a microdeletion in Xq22.3 occurred inde-
pendently in two unrelated families. A detailed cytogenetic comparison
of the two microdeletions could contribute to clarification of the minor
clinical differences observed and to the definition of specific candi-
date genes. Our knowledge of the phenotype of the 20 year-old uncle
might also be useful for predicting the development of the symptoms
in younger affected patients.

P02.010

Association of variants T2373G, T1808A glucocorticosteroids
gene NR3C1 and C3435T multidrug resistance gene (MDR1) with
severity of bronchial asthma (BA)

Z. A. Mironova, V. |. Trofimov, E. D. lantchina, M. A. Simakova, M. V. Dubina;
Pavlov State Medical University, St-Petersburg, Russian Federation.

The aim of study was to evaluate the incidence of T1808A (exon 5),
T2373G (exon 9) NR3C1 gene (associated with primary glucocortico-
steroidresistance - PSR) C3435T (exone 26) MDR1 gene and their
association with BA severity.

88 patients with moderate and severe BA and 53 healthy controls were
investigated by PCR-RLFP method.

All patients were homozygous at T allele of NR3C1 gene, so PSR was
not revealed.

Rates of C allele (“aggressive allele”) and T gene MDR1 in BA group
were 0,52 and 0, 48, in controls 0,3 and 0,7. T allele was more frequent
in controls than in BA (x? = 12,1; p=0,0005). In patients with moderate
BA T allele of MDR1 gene was more frequent than in severe BA (x2
= 4,6; p=0,038). Rate of CC genotype of MDR1 gene was more in
patients with severe BA than in controls x?=8,15 (p=0,004). Incidence
of TT genotype of MDR1 gene was more in patients with moderate BA
than in severe one (x? = 4,6; p=0,038).

In 33 BA patients complications of glucocorticosteroid treatment
(GCST) were observed. TT genotype of MDR1 gene was more fre-
quent in patients without GCST complications (x?=4,19; p=0,0406).
So, association of T2373G, T1808A variants of NR3C1 gene and
MDR1 (C3435T) gene with BA severity degree was shown. In all pa-
tients signs of PSR were absent. Severe BA course with complications
of GCST was revealed in patients with CC genotype of MDR1 gene.
TT genotype of MDR1 gene was associated with moderate course of
BA.

P02.011

A new case of Ataxia type 10 in a Mexican female

D. Garcia-Cruz', G. Castarieda-Cisneros? S. A. Gutierrez-Rubio®, N. Y. Nufiez-
Reveles’, J. Sanchez-Corona®, R. C. Rosales®, A. Andrade’, J. Jimenez-Gil*, C.
Moran-Moguel’;

TInstituto de Genética Humana “Enrique Corona Rivera”, Universidad de
Guadalajara, Guadalajara, Mexico, 2Servicio Neurocirugia, UMAE Hospital de
Especialidades, Centro Médico de Occidente, IMSS, Guadalajara, Mexico,
3Divisién de Medicina Molecular, Centro de Investigacion Biomédica de Oc-
cidente, Centro Médico de Occidente, IMSS, Guadalajara, Mexico, *Servicio
Neurologia, UMAE Hospital de Especialidades, Centro Médico de Occidente,
IMSS, Guadalajara, Mexico.

Introduction: The spinocerebellar ataxia type 10 (SCA 10) is an auto-
somal dominant disorder with cerebellar dysfunction involving ataxia,
dysmetria, seizures and anticipation. SCA10 is caused by repeat ex-
pansion of pentanucleotide ATTCT in the ataxin 10 gene (ATXN10,
603516.0001), candidate region on chromosome 22q13.3, these re-
peats form unpaired DNA structure that works as aberrant DNA repli-
cation origin and contributes to the repeat instability and cell death, but
how produces a neurodegenerative effect is unknown.

The aim of this research is to present the results of the molecular stud-
ies in a female patient affected with SCA10.

Material and Methods: A female aged 20 years old was studied clini-
cally due to SCA10, laboratorial studies were performed with 5mL of
peripheral blood were used to isolate patient's DNA by GeneCatcher
Kit (invitrogen). The molecular analysis was made by PCR with previ-
ous described primers to detect normal alleles, the PCR product was

submitted to electrophoresis in 8% polyacrilamide gel. A blank, and
two normal individuals were test simultaneously as quality controls.
Results: We obtained a single band that corresponds to 19 ATTCT
repeted normal allele, thus our patient corresponds to an heterozy-
gous genotype 19/unknown.

Discussion: SCA10 mutation accounts for almost 15% of autosomal
dominant ataxia in Mexicans population and in Brazilians in 1.8%. This
low incidence can be explained probably by the limited molecular stud-
ies in our country.

P02.012

Clinical and genetic study of a large Dutch family with
autosomal dominant restless legs syndrome

A. J. A. Maat-Kievit', A. M. G. Sas? S. L. M. Bakker’, A. Di Fonzo', B. Oostra’,
A. J. A. Boon?, V. Bonifati';

"Dept of Clinical Genetics, Rotterdam, The Netherlands, 2Department of Neurol-
ogy, Erasmus Medical Center, Rotterdam, The Netherlands, *Department of
Neurology, St. Franciscus General Hospital, Rotterdam, The Netherlands.
Genetic factors play an important role in the aetiology of restless legs
syndrome (RLS). Familial aggregation has been documented with up
to 90% of the idiopathic cases reporting a positive family history. Sev-
eral loci and association with several genes have been described for
Mendelian forms of RLS.

Thirty-one family members out of three generations of a Dutch family
segregating autosomal dominant RLS, were examined. Each family
member underwent a general medical and neurological examination.
An extensive questionnaire was completed, and RLS symptoms were
quantified using the International RLS Rating Scale. Serum creatinine,
hemoglobin and iron levels were determined to exclude secondary
RLS in this family.

RLS was ascertained in twenty-six subjects. Serum levels of creati-
nine, hemoglobin and iron all were in normal ranges. Mean age at ex-
amination was fifty years (20-93). The average age at symptom onset
was 17.8 years (6-35), which is younger (17 versus 27) as described in
literature. RLS symptoms were quantified using the RLS rating scale,
with a mean initial score of 12 (0-29) and 12,3 (0-29) after two years.
In this family the phenotype is very heterogeneous, including vanish-
ing RLS symptoms in 2 patients. A genome-wide scan for linkage is in
progress using the Affimetrix GeneChip® Human Mapping 250K Ar-
ray set. Affected-only linkage analysis is performed considering the
patients with a severe or stably moderate RLS rating scale score as “
affected”. Due to the large pedigree size and early-onset phenotype,
this family has great potential for linkage analysis and the results will
be presented.

P02.013

Heterozygous deletion of the PITX2 gene in a patient with
Axenfeld Rieger Syndrome

N. Weisschuh’, M. Walter?3, B. Wissinger';

"Institute for Ophthalmic Research, Tuebingen, Germany, 2Institute of Human
Genetics, Tuebingen, Germany, *Microarray Facility, Tuebingen, Germany.
Axenfeld Rieger Syndrome (ARS) is a genetically heterogenous dis-
order mainly characterized by developmental defects of the anterior
chamber and extraocular anomalies. ARS is inherited as an autosomal
dominant trait with high penetrance and has been linked to different
chromosomal loci. Two genes - PITX2 and FOXC1, which both encode
developmental transcription factors and map to chromosomes 4qg25
and 6p25, respectively - are the most frequently associated. PITX2
mutations show great variety, from point mutations to microscopic or
submicroscopic deletions, and apparently balanced translocations
in few cases. Microscopic or submicroscopic deletions of PITX2 are
known to result in ARS through haploinsufficiency but only in few cas-
es the extent of the deletion was characterized by molecular means.
Quantitative genomic polymerase chain reaction is the method of
choice to analyze patients in which sequencing did not reveal putative
mutations as the resolution limit of FISH or array-CGH is too low to
detect mid-size deletions. We identified a cytogenetically invisible sub-
microscopic deletion at 4925 in a patient diagnosed with ARS applying
quantitative genomic PCR analysis. Further genotyping of the patient
and her parents with polymorphic microsatellite markers showed that
the maternal allele was not transmitted indicating a de novo deletion
event in the patient. The deletion comprised the entire sequence of the
PITX2 gene but did not include adjacent genes.
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Recent mutation reports indicate that mid-size gene deletions might
be a rather frequent cause of ARS. Therefore, analyses for mid-size
gene deletions should be routinely performed in mutation screenings
in ARS patients.

P02.014

Abnormal Expression of p63 (TP73L) in Bladder Exstrophy-
Epispadias Complex

B. Ching', G. Yagnik', L. Q? A. Hata', M. Ludwig®, H. Reutter’, C. Naidenov®, J.
P. Gearheart®, S. A. Boyadjiev';

Section of Genetics, University of California Davis, Sacramento, CA, United
States, 2Rowe Program in Human Genetics, Sacramento, CA, United States,
SDepartment of Clinical Biochemistry, University of Bonn, Germany, *Depart-
ment of Human Genetics, University of Bonn, Germany, °Department of Chem-
istry and Biochemistry, Medical Academy, Sofia, Bulgaria, °Department of Urol-
ogy, The James Buchanan Brady Urological Institute, Johns Hopkins University,
Baltimore, MD, United States.

The bladder-exstrophy-epispadius-complex (BEEC) is a spectrum of
congenital anomalies of the lower abdominal wall, bladder, anterior
bony pelvis, and external genitalia, ranging from isolated epispadius
(EP), to classic bladder exstrophy (CBE), to cloacal exstrophy (CE;
its most severe form). The etiology of BEEC is unknown but there is
clear indication of genetic factors contributing to this birth defect. p63,
a p53 homolog located at chromosome 3q27-929, was found to result
in a range of developmental defects of the skin and limbs as well as
bladder exstrophy in knockout p63-/- mice. Furthermore, p63 gain of
function mutations in humans cause genetic syndromes that frequently
present with urogenital anomalies. Although obvious mutations were
not detected, global dysregulation of variable p63 isoforms is apparent
in our results. Our data conclusively implicates p63 in the etiology of
BEEC. In eight out of 14 samples, we demonstrate expression dif-
ferences among p63 isoforms, including a total subclass of isoforms.
Direct sequencing is in progress to rule out regulatory region muta-
tions. We also identified a set of genes that are differentially expressed
(DE) between normal and exstrophic bladders, one of which is p63
(significantly underexpressed in BEEC bladder). p63 downstream ef-
fector, Perp, is an integral part of desmosome and many other genes
in the DE set (~30%) were also found to play a role in desmosomal
assembly and/or cell-cell connectivity. Consistent with the suggested
multifactorial inheritance of this birth defect, we propose that abnormal
p63 expression is one of the etiologic factors for this condition.

P02.015

BPES Syndrome Ohdo type in child - case report

T. Marcovici'?, |. Sabau'?, I. Simedrea’?, O. Marginean'?, O. Belei’?, M.
Puiu?;

"University of Medicine and Pharmacy, Timisoara, Romania, ?"Louis Turcanu”
Children’s Emergency Hospital, Timisoara, Romania.

Background: BPES (Blepharophimosis-Ptosis-Epicantus inversus
Syndrome) is an autosomal, rare and complex dominant malformation
of the eyelids that may severely impair visual function. BPES locus
was assigned to 3g23. BPES syndrome Ohdo type is extremely rare.
It is characterized by BPES anomalies and in addition neurological
anomalies, growth retardation, congenital heart disease, abnormal
ears and clynodactily of fifth fingers are noticed.

Material and methods: We present a five-year and four months old
male infant admitted for abnormal phenotype. The patient underwent a
complete pediatric, ophthalmologic and neurologic evaluation.
Results: No similar case was known in the family. Pregnancy was
uncomplicated and the child was born at 38 weeks of gestation with
normal weight and length. In the first year of life seizures are men-
tioned. The following facial characteristic features were noticed at clini-
cal examination: short eyelids, blepharophimosis, ptosis of the upper
eyelids, epicantus inversus, telecantus, arched eyebrows, flat, broad
nasal bridge, protruding ears. Limbs defects: clynodactily of fifth fin-
gers, flatfeet and genu valgum were present. Systolic cardiac murmur,
mild mental retardation and growth delay (15 kg weight, 100 cm height
and 50 cm occipito-frontal circumference) were determined. Cardiac
sonography found atrial septal defect. Ocular ultrasound was normal.
MLPA analysis with PO36C&P070 kit didn’t find major mutations.
Conclusions: Child’s phenotype probably represents variable expres-
sion of the Ohdo syndrome. Typical clinical features lead to establish-
ing the diagnosis and permit the surgical treatment of eyelids altera-

tions. The prevention of visual impairment is a very important goal in
this case.

P02.016

An unusual case with camptodactyly, thenar, hypothenar muscle
atrophy, spasmotic pains, excessive sweating and minor facial
anomalies

O. Kirbiyik, O. Cogulu, B. Durmaz, F. Ozkinay;

Ege University Faculty of Medicine, Izmir, Turkey.

An unusual case with camptodactyly, thenar, hypothenar muscle
atrophy, spasmotic pains, excessive sweating and minor facial
anomalies

Ozgur Kirbiyik, Ozgur Cogulu, Burak Durmaz, Ferda Ozkinay

We present a fifteen years old girl with deformities in her hands and
pain in the lower extremities. She was born to a consanguineous par-
ents at term. She had minor dysmorphological features such as hyper-
telorism, epicanthus, long philtrum. She had a history of inguinal hernia
operation when she was 5 years old. The deformities started at age 11
years old, particularly in the hands, continued with stiffness and pain in
the hands and in the lower extremities. She had stiff skin, camptodac-
tyly, weak palmar crease pattern, abnormal dermatoglyphics, thenar
and hypotenar atrophy, excessive sweating. X-Rays showed flexion
contractures on her fingers but no erosion was noted. No laboratory
investigation was suggestive for scleroderma. Autoantibodies for rheu-
matoid diseases were negative. Mutation analysis for both Crisponi
syndrome and camptodactyly-arthropathy-coxa vara-pericarditis syn-
drome were negative.

P02.017

Congenital heart defects in CHARGE syndrome patients with
CHD7 mutation

P. Parisot', F. Bajolle’, T. Attié-Bitach?®, S. Thomas?, G. Goudefroye?, V. Aba-
die*, S. Lyonnet?, D. Bonnet';
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tes, Paris, France, 2INSERM U781, Université Paris Descartes, Paris, France,
3Department of genetics, Hopital Necker-Enfants Malades, AP-HP, Paris,
France, *Department of pediatrics, Hopital Necker-Enfants Malades, AP-HP,
Paris, France.

Background: CHARGE syndrome (MIM 214800) consists of a combi-
nation of congenital malformations including Coloboma, Heart defects,
Atresia of choanae, Retardation of growth and developmental delay,
Genital anomalies and Ear anomalies. Diagnosis criteria have been re-
cently refined and several other features have been described such as
semi-circular canals and cranial nerve anomalies. A CHD7 gene muta-
tion is found in 60 % of patients with a clinical diagnosis of CHARGE
syndrome. Although frequently found, cardiovascular malformations
(CVM) are not specific.

Methods: In our series, 85% of CHARGE patients with CHD7 mutation
have a CVM. We report on the spectrum of CVM in 65 CHD7 mutated
patients (including 15 fetuses). All patients were precisely assessed for
their cardiac phenotype by echocardiography, CT scan or pathology.
Results: Conotruncal malformations (n=16), aortic arch anomalies
(n=10) and atrioventricular septal defects (n=15), were the most fre-
quent CVM. A rare association of atrioventricular septal defect and
transposition of the great arteries was described in one patient. De-
spite the small number of mutated cases, our data suggest that hypo-
morphic mutations (missense, splice sites) are less frequently associ-
ated to a heart defect than nonsense and frameshift mutations.
Conclusions: Although being a minor criteria because of lack of speci-
ficity, CVM proved to be very frequent in CHD7 mutated CHARGE pa-
tients. The neural crest cells origin hypothesis of the CVM cannot ac-
count for all observed defects. Cardiac progenitor cells of the second
heart field might be implicated in embryological mechanisms leading
to CVM in CHARGE syndrome.
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Cherubism- case report’

F. F. Cionca’, L. Cionca? C. Vizitiu?, C. Ardeleanu’;

"\iictor Babes” National Institute for Research and Development in Pathology
and Biomedical Sciences, Bucharest, Romania, ?”Prof. Dr. Dan Teodorescu”
Clinical Hospital of Oro-Maxilo-Facial Surgery, Bucharest, Romania.
Introduction: Cherubism is a rare autosomal dominant inherited dis-
ease with variable penetrance and expressivity, characterized by a be-
nign self-limited bone dysplasia of almost exclusively the lower and the
upper jaw. Patients present bilateral, painless, generally symmetrical
swelling of the jaws, caused by the replacement of normal bone with
pseudocystic osteolytic lesions. The disease affects pediatric popula-
tion, frequently below five years of age, with slow progression of the
lesions until puberty, followed by their gradual remission in early adult-
hood, with rare cases of residual jaw deformity. The diagnosis impli-
cates clinical findings, associated with radiographic and histological
manifestations, and is confirmed by the molecular genetic testing of
SH3BP2 gene, located on 4p16.3 and affected by mutations in 80% of
the patients with cherubism.

Case presentation: A 9 years old girl presented with mild, bilateral,
progressive, painless and a little asymmetrical enlargement of the
mandible. There were no other clinical findings in physical examination
excepting abnormal teeth implantation on the lower jaw. Radiological
examination revealed bilateral multicystic lesions of the lower jaw and
abnormal teeth implantation. Histological examination demonstrated
the presence of numerous multinucleated acidophilic giant cells ran-
domly distributed in a fibrovascular stroma of mononuclear spindle-
shaped cells. Family history identified no other members with similar
lesions.

Conclusion: Clinical findings and radiographic and histological aspects
of this case plead for the diagnosis of cherubism. In the future, the pa-
tient will require molecular genetic testing for confirming the diagnosis,
long -term follow-up and treatment of manifestations if necessary.

P02.019

Reno-urinary anomalies and ciliopathies: a new approach

c. daescu’?, i. maris'?, i. sabau'?, c. duncescu?, a. chirita-emandp?, i. sime-
drea’?, m. puiu’, t. marcovici’?, a. craciun’?, o. belei’?;

“Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania,
2“Louis Turcanu” Emergency Hospital for Children, Timisoara, Romania.
Introduction: In the last ten years there has been significant break-
through in understanding cilia and the pathology associated with cilia
malfunction. Objective: The authors present 10 cases with reno-uri-
nary anomalies which we believe are ciliopathies. Material: 10 patients
with anomalies of the renal system admitted in our clinic, Nephrology
Department between 01 January 2006 - 31 Dec 2008, median age was
8.9+/-7.12 years (range 1.5 to 20 years), 5 girls and 5 boys. Method:
In order to establish the diagnosis we used the following imaging stud-
ies: renal and bladder ultrasonography, intravenous urography, voiding
cystourethrography, magnetic resonance imaging. Results: 6 patients
were diagnosed with polycystic kidney disease, 2 of them suffered
nephrectomies, 3 developed renal failure and 1 presented recurrent
respiratory infections (bronchiolitis). 3 patients have neural tube de-
fects associated with urinary anomalies and 2 of them developed renal
failure. 1 case associated situs inversus, hydrocephaly and vesicoure-
teral reflux. Discussions: Half of these children present renal failure,
one girl deceased because of renal failure complications. The quality
of life of the three adolescents with neural tube defects is poor. Con-
clusions: It is important to recognize and if it's possible to genetically
diagnose ciliopathies for a better management and for improving the
quality of life of these children

P02.020

The MSX1 allele 4 homozygous child exposed to smoking at
periconception is most sensitive in developing nonsyndromic
orofacial clefts.

M. H. van den Boogaard’, D. de Costa’?, I. P. C. Krapels®, F. Liu*, C. van
Duijn*, R. J. Sinke’, D. Lindhout', R. P. M. Steegers-Theunissen?;
"University Medical Center Utrecht, Utrecht, The Netherlands, 2Erasmus MC,
University Medical Center, Rotterdam, The Netherlands, *Academic Hospital
Maastricht, 6202AZ Maastricht, The Netherlands, “Erasmus MC, University

Medical Center Rotterdam, Rotterdam, The Netherlands.

Nonsyndromic orofacial clefts (OFC) are common birth defects caused
by certain genes interacting with environmental factors. Mutations and
association studies indicate that the homeobox gene MSX7 plays a
role in human clefting. In a Dutch case-control triad study (mother,
father, and child), we investigated interactions between MSX7 and the
parents’ periconceptional lifestyle in relation to the risk of OFC in their
offspring. We studied 181 case- and 132 control mothers, 155 case-
and 121 control fathers, and 176 case- and 146 control children, in
which there were 107 case triads and 66 control triads. Univariable
and multivariable logistic regression analyses were applied, and odds
ratios (OR), 95% confidence intervals (Cl) were calculated. Allele 4
of the CA marker in the MSX1 gene, consisting of nine CA repeats,
was the most common allele in both the case and control triads. Sig-
nificant interactions were observed between allele 4 homozygosity of
the child with maternal smoking (OR 2.7, 95% CI 1.1-6.6) and with
smoking by both parents (OR 4.9, 95% CI 1.4-18.0). Allele 4 homo-
zygosity in the mother and smoking showed a risk estimate of OR 3.2
(95% CI 1.1-9.0). If allele 4 homozygous mothers did not take daily
folic acid supplements in the recommended periconceptional period,
this also increased the risk of OFC for their offspring (OR 2.8, 95% CI
1.1-6.7). Our findings show that, in the Dutch population, periconcep-
tional smoking by both parents interacts with a specific allelic variant of
MSX1 to significantly increase OFC risk for their offspring. The article
has been published in Hum Genet. 2008 Dec;124(5):525-34.
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A new case of early-onset Cockayne/COFS syndrome in a
Spanish child with mutations in the CSB gene.
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Spain, 3Laboratory of Medical Genetics. Faculte de Medecine, Strasbourg,
France, ‘FRE 2939.Institut Gustave Roussy, Villejuif, France.

Cockayne syndrome (CS) is a severe neurodegenerative condition
with multisystemic involvement which belongs to the family of DNA
repair and transcription disorders. Cerebro-oculo-facio-skeletal syn-
drome (COFS) has been proved to be allelic to CS but a very limited
number of COFS cases have been clarified at the molecular level so
far. We report on a 20-month-old female, second child of a healthy and
non consanguineous family. [IUGR was evident at 30 wks of gestation.
The patient was born at term. She had severe congenital microceph-
aly and developed failure to thrive soon after birth. She had bilateral
microphtalmia and congenital cataract. Clenched fingers and lower
limbs rigidity were observed. Bone X-Ray showed mild platyspondyly.
Her neurological development is severely retarded. She has bilateral
neurosensorial deafness. Brain CT scan and MRI were normal at 4
months of age. No retinopathy is present. Extensive metabolic survey
and congenital infections were ruled out. In this context, minor senile-
like dysmorphic features and the presence of photosensitivity suggest-
ed the diagnosis of CS at the age of 13 months. In accordance with the
clinical picture the studies on skin fibroblasts of the recovery of RNA
synthesis after UV exposure showed a high deficiency and two differ-
ent mutations in CSB gene (p.Leu871Pro and p.Lys1172X) were found
in this patient. Very few patients have been described worldwide with
these particular mutations. In our opinion this case shares similarities
with CS and COFS, confirming that both entities should be considered
as different parts of the same clinical spectrum.

P02.022

Craniofacial and Orodental Features and Phenotype/Genotype
Correlations in Cockayne Syndrome

M. Rousseaux’, M. Schmittbuhl’?, R. Mathis’?, M. Koob®, H. Dollfus*®, C. Dal-
loz®, V. Laugel**, A. M. Bloch-Zupan'?;

"Faculty of Dentistry, University of Strasbourg, Strasbourg, France, ?Reference
Centre for Orodental Manifestations of Rare Diseases, Hopitaux Universitaires
de Strasbourg, Strasbourg, France, *Department of Radiology, Hépitaux Uni-
versitaires de Strasbourg, Strasbourg, France, *Department of Medical Genet-
ics, Hopitaux Universitaires de Strasbourg, Strasbourg, France, SLaboratory of
Medical Genetics, EA 3949, Faculty of Medicine, Strasbourg, France.
Cockayne Syndrome is a rare autosomal recessive neurological dis-
ease caused by defects in DNA repair via nucleotide excision repair.
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The incidence in Western Europe has been recently reevaluated to
2.7 per million. The main clinical features are progressive cachectic
dwarfism, mental retardation with cerebral leukodystrophy, microceph-
aly, progressive pigmentary retinopathy, neurosensorial deafness and
photosensitivity. CS is caused by mutations in ERCC8 (at 5q12) for
CSA and in the ERCC6 genes (at 10g11) for CSB with no genotype/
phenotype correlations so far. However other genes like XPB, XPD,
XPG are causative.

Caries are considered as a minor diagnostic criteria by Nance and
Berry, 1992. Other orodental features like delayed deciduous teeth
eruption, malocclusion, absent/hypoplastic teeth are also described in
the literature.

The aim of the present study, was to investigate the orodental find-
ings in a series of 10 CS patients included within the PHRC 2005
“Clinical and Molecular study of Cockayne syndrome”. The phenotype
was documented using the D[4])/phenodent registry (www.phenodent.
org). Anomalies of teeth number (missing teeth), shape, structure with
enamel hypoplasia, eruption and position (crowding) were found. The
dental caries diagnostic criteria was correlated to the presence of large
enamel defects prominent in severely affected patients and the subse-
quent difficulties in maintaining appropriate oral hygiene. Cephalomet-
ric data and analysis demonstrate a transverse hypodevelopment of
the craniofacial region as well as a class |l skeletal profile with vertical
growth and posterior rotation of the mandible inducing an increase of
the lower face height and a retrusive chin. No specific genotype/phe-
notype correlations were elicited.
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Cockayne Syndrom, Case Report
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Back ground: Cockayne syndrome is a very rare genetic disorder with
a recessive autosomal inheritance characterized by dwarfism, micro-
cephaly, mental retardation, deafness, a photosensive dermatitis and
a peculiar form of retinal pigmentation..

Case report: We report a case of cockayne syndrome in four year old
Iranian female child. She was born of a nonconsanguinous marriage.
She is mental retard and dysmorphic, Cachexia (height and weight
both were below the 5™ percentile).

She has failure to thrive, short staure, premature aging, microcephally,
dysarthic speech , photosensivity, and sunken eyes, dental caries.
There was no blindness or deafness, and the fundus examination was
showed Tape to Retinal degeneration. The karyotype was normal .Met-
abolic screening was normal.The Radiologic examanination (x- ray)
was showed biconvex flattening of vertebrae and kyphosis.The results
of DNA- repair analysis is strongly reduced DNA- synthesis after UV
indicates Cockaynes syndrome in this patient.

P02.024

Fourth case of Cerebral, Ocular, Dental, Auricular, Skeletal
Syndrome (CODAS), description of new features and molecular
analysis

S. Marlin’, H. Ducou Le Pointe’, M. Le Merrer?, M. Portnoi’, S. Chantot’, A.
Mantel®, J. Siffroi’, N. Garabedian’, F. Denoyelle’;
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Cerebral, Ocular, Dental, Auricular, Skeletal Syndrome (CODAS, MIM
600373) syndrome is a very rare congenital malformation syndrome.
This clinical entity is highly distinctive with mental retardation, cataract,
enamel anomalies, malformations of the helix, epiphyseal and verte-
bral malformations and characteristic dysmorphic features. To date,
three affected children have been reported since 1991. The aetiology
and pattern of inheritance of CODAS syndrome is still unknown. We
report a new sporadic case presenting with all the characteristic featu-
res of CODAS syndrome associated with undescribed malformations
including heart, laryngeal and liver malformations. All investigations
such as karyotype, metabolic screening and CGH array were normal.
We discuss and investigate differential diagnosis.
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MLPA analysis detects an high percentage of mutated alleles in
patients affected by Cohen syndrome
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Cohen syndrome is a rare autosomal recessive disorder with variability
in the clinical manifestations. It is characterized by mental retardation,
postnatal microcephaly, facial dysmorphisms, ocular abnormalities,
and intermittent neutropenia. Mutations in the COH1 gene have been
found in patients with Cohen syndrome from different ethnic origins.
In a cohort of 19 patients, we previously identified 11 mutations by the
combined use of DHPLC, sequencing analysis and Real Time PCR
probes covering the entire length of COH1 gene (Katzaki E, 2007
J.Hum.Genet. and unpublished data). The use of an MLPA probemix
for COH1 was crucial in identifying missing mutated alleles and in
defining the extension of the rearrangements. Thus, we were able to
identify the second mutated allele in 2 unrelated patients and in 2 af-
fected sisters. We also found 2 intragenic duplications spanning from
exons 4 to 13 and from exons 21 to 29, respectively. This is the first
time that duplications are reported in Cohen syndrome patients. MLPA
was also implemental in defining the extent of 4 deletions already de-
tected by Real Time PCR. Although in our small cohort of patients, we
can consider that MLPA is able to detect 24% of mutated alleles. In
conclusion, MLPA demonstrated to be an essential tool for the detec-
tion of microdeletions/microduplications within the COH1 gene at rela-
tively low cost. For this reason we consider that it could be used as an
initial screening method for the molecular analysis of patients affected
by Cohen syndrome.
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Amelogenesis Imperfecta and Cone Rod Dystrophy CORD
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Centre for OroDental Manifestations of Rare Diseases, Hopitaux Universitaires
de Strasbourg, Strasbourg, France, ’Leeds Dental Institute, Leeds, United
Kingdom, “Leeds Institute of Molecular Medicine, University of Leeds, Leeds,
United Kingdom, °Institute of Ophthalmology UCL, London, United Kingdom,
5Centre de reference pour les affections ophtalmiques héréditaires CARGO,
Hépitaux Universitaires de Strasbourg; Avenir INSERM, Strasbourg, France.
The recessively inherited association of CORD with amelogenesis im-
perfecta (Al) or Jalili syndrome (OMIM 217080) was first reported in
a large consanguineous Arabic family from the Gaza strip (Jalili and
Smith, J Med Genet. 1988;25:738-740). Recently the causative gene
CNNM4 (2g11), encoding a putative metal transporter, has been iden-
tified in a pooled cohort of 7 unrelated families. We report and compare
here the orodental phenotype, analyzed using the Diagnosing Dental
Defects Database D[4]/phenodent system, in 4 individuals belonging to
2 distinct pedigrees: a two generation Kosovan family (1) and a Turkish
family (2). The identified mutations were c1312dupC; Leu438ProfsX9
(1) and ¢.586T>C; Ser196Pro (2).

The retinal dystrophy was of early-onset, presenting in the first few
years of life with photophobia and nystagmus. Visual acuity was se-
verely reduced in childhood and there was complete absence of color
vision. The dental phenotype co-segregating with the CORD was
that of hypoplastic’/hypomineralised Al affecting both the primary and
permanent dentitions. The teeth looked dysplastic and yellow/brown
with almost no visible enamel leading to severe teeth erosion/abra-
sion. Radiographic examination revealed absence of distinct contrast
between enamel and dentine, taurodontic first permanent molars and
root formation anomalies. Dentin formation seems also to be altered
with the following defects (intrapulpal calcification of primary molars,
bulbous appearance of permanent teeth crowns, thin roots). Strikingly
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the amelogenesis imperfecta appearance is similar in all examined
patients and could be considered as a real diagnostic marker for this
rare disease.

P02.027

Congenital Ichthyosis - Case Study

A. Manea'?, M. Boia®, D. lacob’, C. Budisan’, M. Dima’;

"University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania,
2Clinical Emergency Hospital for Children “L. Turcanu”, Timisoara, Romania,
SUniversity of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania.
Introduction: Congenital Ichthyosis is a rare disorder in medical prac-
tice. It is characterized by a profound thickening of the keratin layer in
fetal skin.

Material and Methods:

We are presenting a case of a premature newborn, female, hospital-
ized in our Department at the age of six days.

Results: Clinical and paraclinical examination are leading us to con-
genital ichthyosis. From personal history we found out the gestational
age of 37 weeks, birth weight of 2430 g, Apgar score 7, born through
cesarean section, oligoamnios. Mother presented urinary tract infec-
tion during the pregnancy, fever at 5 month of pregnancy.

Clinical examination emphasize: dry, fissured teguments, generalized
exfoliation, bilateral ectropion, upper and lower limbs with retractions
at the level of fingers, finger lypoplasia at the level of lower limbs.
There were monitorized urea, serum protein level, levels of creatinine,
hemoglobin , serum electrolyte, WBC count, blood cultures. Skin cul-
tures was positive with E. Coli with favorable evolution under antibiotic
therapy. Transfontanelar ultrasonography revealed a picture of intra-
uterine chronic affection.

Conclusions: There is a high risk of systemic infection in congenital
ichthyosis; this is the main cause of death.

Under the set therapy the evolution was slowly favorable.

Congenital Ichthyosis is a rare disorder in medical practice and needs
cooperation between neonatologist, dermatologist and medical geneti-
cist.

P02.028

Clinical findings, MR imagings and cytogenetic studies in a
series of 45 corpus callosum dysgenesis patients, born to
consanguineous parents

A. Yuksel, E. Karaca, E. Yosunkaya, S. Basaran Yilmaz, G. S. Giiven, M.
Seven;

Istanbul University, Cerrahpasa Medical Faculty, Department of Medical Genet-
ics, Istanbul, Turkey.

We report 45 corpus callosum dysgenesis patients (from 42 families),
born to consanguineous parents. These patients were referred to our
clinic because of neurodevelopmental delay and/or multiple congenital
anomalies. We classified the patients according to their clinical picture
(facial dysmorphism, cognitive functions, seizures..etc ), cranial MR,
and cytogenetic findings. Among 45 patients, 4 had total agenesis of
corpus callosum, and the rest had hypogenesis or hypoplasia of cor-
pus callosum. Addition to collasal dysgenesis, cranial MR imaging of
the patients revealed periventricular leukomalasia, delayed myelini-
sation, gray matter pathologies (eg. pacygyria, heterotropia), Dandy
Walker malformation and encephalomalasia. All patiens had neuro-
developmental delay or mental retardation, and nearly half of them
had seizures. Cytogenetic studies revealed 46,XY,+(21q) karyotype in
one patient with corpus callosum agenesis, characterized by epileptic
seizures and he also had severe neurodevelopmental delay. As ge-
netic etiology of corpus callosum dysgenesis is not clear, categoriz-
ing patients according to genotype and phenotype, would greatly help
in research studies for etiological background. We conclude that this
categorisition would probably lead to further genetical studies, such
as array CGH and linkage analysis, ultimately aiding in finding out the
responsible gene(s), and genetic mechanisms underlying corpus cal-
losum dysgenesis.

P02.029

Congenital craniolacunia without any associated developmental
defect

B. Tumiene'?, N. Drazdiene®, V. Kucinskas'?, B. Dallapiccola*;

'Department of Human and Medical Genetics, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania, ?Centre for Medical Genetics, Vilnius University

Hospital Santariskiu Clinics, Vilnius, Lithuania, *Centre for Neonatology, Vilnius
University Children’s Hospital, Vilnius, Lithuania, *Department of Experimental
Medicine, “Sapienza” University, Mendel Institute, Rome, ltaly.

Congenital craniolacunia is a rare calvarial ossification defect charac-
terized by multiple,'soap-bubble’ areas of bone rarefactions, resulting
in the faulty impression of abnormal calvarial openings. Lacunar skull
develops during fetal life, becomes manifest at birth, and usually dis-
appears by the 5th month of postnatal life. The mechanism underlying
craniolacunia is only partially understood, and it is generally related
to dysplastic bone formation associated with focal dural defects. Cra-
niolacunia can occur in patients with spinal or cranial dysraphism and
Arnold-Chiari malformation type Il. Only a few cases of isolated cranio-
lacunia have been reported.

We investigated a 6-month-old male born to healthy parents of Lithu-
anian origin. He was born at term of an uneventful pregnancy. Mild
cranial asymmetry was noticed at birth prompting to an X-ray, which
disclosed pronounced lacunar skull defects in the absence of any as-
sociated additional anomaly. Plain X-rays of the whole skeleton, neu-
rosonoscopic, cardiosonoscopic, abdominal sonoscopic, ocular fun-
dus evaluation were unremarkable. Psychomotor development was
normal and craniolacunia was vanishing by 6 months of life.

In conclusion, isolated congenital craniolacunia is considered a rare
calvarial ossification defect. However, since this defect dissapears with
age it is likely overlooked.

P02.030

Mixed maternal Iso- and Hetero-disomy for chromosome 7
manifesting as Silver-Russell-like phenotype with cystic fibrosis
A. Karalis’, R. Drouin? L. Lands’, L. Russell’;

"McGill University Health Centre, Montreal, QC, Canada, 2Université de Sher-
brooke, Sherbrooke, QC, Canada.

Maternal UPD7 accounts for 5-10% of cases of Silver-Russell syn-
drome (SRS) but is a rare cause of cystic fibrosis (CF). To date, only 5
cases of CF due to matUPD7 have been published. We report a sixth
case that resulted from crossing over, followed by nondisjunction dur-
ing meiosis Il, resulting in mixed maternal iso- and heterodisomy for
chromosome 7. A one-year-old male child was referred for evaluation
of failure to thrive, global developmental delay and mild hypotonia. The
physical examination revealed features suggestive of Silver-Russell
Syndrome (SRS). Routine investigations yielded normal results, ex-
cept for an elevated sweat chloride. Molecular testing demonstrated
that the child was homozygous for the AF508 mutation. Parental test-
ing showed that only the mother carried this mutation. Because of fea-
tures suggestive of SRS, testing for UPD 7 was undertaken. Maternal
UPD of the entire chromosome 7 was demonstrated: 32 of 47 micro-
satellite markers were informative. No paternal alleles were detected.
Two regions of maternal heterodisomy were identified (7p14.3-pter
and 7g22.1-g22.2) and, and by 9 markers between 79g22.1 and 7g22.2.
The 13 remaining markers were suggestive of maternal isodisomy at
the peri-centromeric region of the short arm (centromere to p14.1) and
both the proximal portion long arm (q11.21 to g21.3) and its termi-
nal portion (q22.3 to gter). These results are compatible with crossing
over, followed by nondisjunction during meiosis I, resulting in mixed
maternal iso- and heterodisomy for chromosome 7. Isodisomy at the
CFTR locus resulted in homozygosity for the AF508 mutation.

P02.031

Convergence of molecular genetics and modern cytogenetics in

clinical diagnosis

M. Abdo, E. Edkins;

PathWest, Subiaco, Australia.

Increasingly the scale or resolution of investigations through cytogenet-
ics and molecular genetics are converging; driven by the elucidation
of more complex rearrangements involved in human disease and the
available technology. Recently the cytogenetics and molecular genet-
ics departments made changes to clinical practice whereby patients
were screened for several disorders using MLPA, prior to further stud-
ies and / or confirmation using cytogenetics methodologies (primarily
Fluorescent In-Situ Hybridisation). Analysis for a range of disorders
including general screening for microdeletions and duplications across
all chromosomes through to specific deletions associated with pheno-
types such as Smith-Magenis, Cri du Chat and DiGeorge Syndrome
was performed using one or more multiplex probe ligation-dependent
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amplification (MPLA) probe mixes. Thereafter, positive or inclusive re-
sults are referred to cytogenetics for confirmation through FISH. To
date, 350 patients have been reported across 17 separate phenotypes
using 9 separate MLPA probe mixes (supplied by MRC Holland). Of
these patients 15 (4%) have been reported with a pathogenic deletion
or duplication associated with DiGeorge Syndrome 22g11 (4), telo-
mere / subtelomere (7), Williams Syndrome 7911.23 (1), Rubinstein-
Taybi Syndrome 16p13.3 (1) and Prader Willi (2). The effectiveness of
this strategy when considering the concordance of results, the limita-
tions of the methodologies, turnaround times and overall cost-benefit
will be presented.

P02.032

Evaluation of three patients with disorders of sexual
development

V. Belengeanu, D. Stoicanescu, S. Farcas, C. Popa, M. Stoian, N. Andreescu;
University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania.
Disorders of sexual development represent a clinically heterogeneous
group of conditions that interfere with normal sex determination and
differentiation. The manifestations in affected individuals may fluctuate
from the neonatal period to adulthood. Disorders of sexual develop-
ment arise from chromosomal, genic, gonadal, or anatomic abnormali-
ties in the pathway of sexual differentiation, occasionally being associ-
ated with other malformations. We report clinical, hormonal and other
parameters, together with the karyotype, FISH and molecular analysis
in three cases born with disorders of sexual development. One case
had facial dysmorphism suggesting an autosomal chromosomal ab-
normality. Surprisingly, cytogenetic investigation revealed a 47, XXY
karyotype in all metaphases. Another case had ambivalent external
genitalia and chromosomal investigation showed male genetic sex.
Exploratory laparascopy and histopathological examination revealed
that gonads were exclusively testes. As all the investigations led to
the diagnosis of 46,XY disorder of sexual development, adequate
hormonal and surgical treatment was initiated. The third case was
also born with ambiguous external genitalia, chromosomal analysis
together with FISH and molecular analysis for SRY region revealing
female genetic sex. Clinical and hormonal data led to the diagnosis
of 21-hydroxylase deficiency. Ambiguous genitalia do not occur in all
disorders of sex development, but whenever ambiguity is present, it
needs immediate action, to try to establish the diagnosis and to decide
the best choice for the sex of rearing. A multidisciplinary approach,
with a patient-centered model of care, is necessary in order to reach a
prompt and correct diagnosis and treatment.

P02.033

Partial distal aphalangia, duplication of metatarsal IV,
microcephaly and borderline intelligence: a third patient
suggesting autosomal recessive inheritance

G. Utine, Y. Alanay, D. Aktas, M. Alikasifoglu, K. Boduroglu;

Hacettepe University, Ankara, Turkey.

Partial distal aphalangia, duplication of metatarsal IV, microcephaly
and borderline intelligence (OMIM %600384) has been reported twice
previously [Martinez-Frias et al.; 1995, Di Rocco et al.; 2002]. We de-
scribe a third patient with the same condition, from a family with paren-
tal consanguinity. The patient is a 10 year-old boy referred for oligo-
dactyly. He was born at term with a birth weight of 3500 gr to healthy
first cousins, as their first and only child. On physical examination, he
was tall and obese, his height being 150 cm (90-97th centiles), his
weight 52.5 kg (over 90th centile) and his head circumference 52 cm
(3rd-10th centiles). Fingers were structurally normal. However, there
were three toes on the left and four on the right with partial cutaneous
syndactyly between 2nd and 3rd. Both halluces were normal structur-
ally, but the distal phalanx of the left hallux assumed a valgus posi-
tion. X-rays showed duplication of both metatarsal 1Vs. On the right,
last toe overrided the 5th and the bifid 4th metacarpals, and had 3
proximal phalanges lying over these metacarpals. On the left, 2nd and
4th metatarsals were rudimentary, the fourth being partially duplicated.
Last toe overrided the 4th and the 5th metatarsals. X-rays of hands
were normal. His 1Q was calculated as 50. The pedigree of the first
family suggested an autosomal dominant pattern of inheritance where-
as the second report suggested an autosomal recessive pattern. The
present patient may support the existence of the latter pattern.

P02.034

Severe autosomal dominant dyskeratosis congenita (DC) due to
TINF 2 gene mutation

Y. J. Sznajer'?, A. Walne®, T. Vulliamy?®, A. Ferster?, C. Dangoisse®, F. Roulez®,
. Dokal’;

"Hopital Universitaire des Enfants Reine Fabiola, Brussels, Belgium, 2Center
for Human Genetics, Hopital Erasme, Université Libre de Bruxelles (U.L.B),
Brussels,, Belgium, *Centre for Pediatrics, Barts and the London SMD, Queen
Mary University of London, London, United Kingdom, ‘Haematology and Oncol-
ogy, Hopital Universitaire des Enfants Reine Fabiola, ULB, Brussels, Belgium,
5Dermatology,Hopital Universitaire des Enfants Reine Fabiola, ULB, Brussels,
Belgium, °Ophthalmology, Hopital Universitaire des Enfants Reine Fabiola,

ULB, Brussels, Belgium, "Centre for Pediatrics, Barts and the London SMD,
Queen Mary University of London;, London, United Kingdom.

DC represents a genetically heterogeneous disease which may result
from the three conventional mendelian mode of inheritance: X-linked
recessive to mutation in dyskerin (DKC1) gene; autosomal recessive
(biallelic mutations) in NOP10, NHP2or TERT genes and autosomal
dominant (heterozygous mutations) in TERC, TERT or TINF2 genes.
TINF2 is member of genes encoding the shelterin complex of proteins
identified mutated in sporadic patients with severe DC. TINF2 gene
accounts for up to 11% of patients with DC (1). Affected patients de-
veloped dermatologic signs (leukoplakia, nail dystrophy, abnormal skin
pigmentation) with bone marrow failure syndrome.

We report the natural history of a 14 year-old girl, second child from
healthy consanguineous parents. She developed aplastic anemia at
the age of 3 yrs and had from her sister HLA homologous bone mar-
row transplant. Her intelligence and development were normal. She
had few premature grey hairs, small area of alopecia, oral leukopla-
kia, right peripheral retinal ischemia, localized keratitis, nail dystrophy
with pterygia, large dyskeratosis on the perineal region and hypoplas-
tic dental roots. She didn’'t had poikiloderma, cerebellar hypoplasia,
brain anomaly nor any digestive problem. Graft versus host disease
was suspected but dermatologic features are not found so that dys-
keratosis congenita was diagnosed. Molecular investigation ruled out
mutation in DKC1 or TERC genes. Combined DHPLC and direct DNA
sequencing of TINF2 gene identified a ¢.847C>G (p.Pro283Ala) muta-
tion in the index patient and was absent in both parents. The molecular
diagnosis allowed precise genetic counseling to the family.

(1) Savage S.A. et al. Am J Hum Genet 2008;82:501-509

P02.035

Congenital cytomegalovirus infection as one of the main causes
of early onset sensorineural hearing loss; case report

R. Teek'?, T. Reimand"?, R. Rein®, K. Ounap"?;

'Department of Genetics, United Laboratories, Tartu University Hospital, Tartu,
Estonia, 2Department of Oto-Rhino-Laryngology, University of Tartu, Tartu,
Estonia, *Department of Pediatrics, University of Tartu, Tartu, Estonia.
Cytomegalovirus (CMV) infection is one of the most common congeni-
tal infection, the overall birth precalence is estimated to ~0,64%. Only
11% of infected infants have non-specific symptoms at birth. Congen-
ital CMV is an important but underestimated cause of hearing loss
(HL). Children with congenital CMV have a risk 15-22% of developing
sensorineural HL.

We report a term-born girl, birthweight 3075 g, length 53 cm. Since
first year of the life she had speech delay and bilateral profound sen-
sorineural HL. At the DNA investigation, which covers 201 mutations in
8 genes we didn’t find any mutations causing HL. Brain MRI showed
non-progressive leukoencephalopathy. The congenital CMV infection
was diagnosed by using PCR testing to detect CMV DNA on neonatal
screening card.

HL occurs up to 22% of children with congenital CMV and HL can be
from mild to profound. The severity of the neurologic impairment of pa-
tients with congenital CMV is highly variable and neuroimaging studies
have revealed multiple anomalies. The white matter abnormalities oc-
cur up to 22% of congenital CMV patients. In the differential diagnosis
of patients with white matter lesions and sensorineural hearing loss,
one should consider congenital CMV infection. Congenital CMV infec-
tion is one of the most important causes of hearing loss in young chil-
dren, second only to genetic mutations. The CMV DNA analysis from
neonatal screening card of Estonian children with HL of unknown aeti-
ology is in work and results will be presented (102 cases from group of
219 patients with early onset HL).
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P02.036

Mutation analysis of Epidermolysis Bullosa in the Czech
Republic

B. Jerabkova', H. Buckova? K. Vesely®, K. Stehlikova’, L. Fajkusova’;
"University Hospital, Centre of Molecular Biology and Gene Therapy, Brno,
Czech Republic, 2University Hospital, Department of Pediatric Dermatology of
1st Pediatric Clinic, Brno, Czech Republic, *St. Ann’s Hospital, 1st Institute of
Pathological Anatomy, Brno, Czech Republic.

Epidermolysis bullosa (EB) is a rare genetic disease characterized by
extremely fragile skin and recurrent skin blistering after mild or none
mechanical trauma. Traditionally, EB is classified in three major cat-
egories according to the level of dermoepidermal separation at the
basement membrane (BM) zone: i) epidermolysis bullosa simplex
(EBS); ii) dystrophic epidermolysis bullosa (DEB); and iii) junctional
epidermolysis bullosa (JEB).

EB is diagnosed by evaluation of clinical findings, transmission elec-
tron microscopy of skin samples, and immunohistochemical mapping
of protein components of dermal-epidermal junction zone. Molecular-
genetic diagnostics of DEB and EBS was initiated in our laboratory in
2004.

Dystrophic EB (EBD) is caused by mutations in the collagen type VII
(COL7A1) gene, which consists of 118 exons. EB simplex (EBS) is
caused by mutations in the keratin 5 (KRT5) gene (9 exons) and the
keratin 14 (KRT14) gene (8 exons).

DNA from EB patients and their relatives were screened for mutations
in the COL7A1, KRT5 and KRT14 genes. Analysis was performed us-
ing PCR and direct sequencing. We could identify KRT5 or KRT14
dominant mutations in 13 out of 19 EBS families. As regards 27 EBD
probands, we revealed disease causative mutations in 22 patients and
screening of COL7A1 is in progress.

Determination of EB at the level of DNA has important implication for
final confirmation of diagnosis, possibility of genetic counselling and
early prenatal diagnosis.

This work was supported by IGA MZ CR NR9346-3 and by MSMT
LC06023.

P02.037

Associated Malformations in patients with Esophageal atresia

C. G. Stoll, Y. Alembik, B. Dott, M. Roth;

Genetique Medicale, Strasbourg, France.

Esophageal atresia is a common type of congenital malformation.
The etiology of esophageal atresia is unclear and its pathogenesis is
controversial. Because previous reports have inconsistently noted the
type and frequency of malformations associated with esophageal atre-
sia, we conducted this study in a geographically defined population,
evaluating the birth prevalence of esophageal atresia and associated
malformations ascertained between 1979 and 2003 in 334,262 con-
secutive births. Of the 99 patients with esophageal atresia, 46 (46.5%)
had associated malformations. These included patients with chromo-
somal abnormalities (8 cases,8.1%); non chromosomal recognized
syndromes including CHARGE syndrome, Fanconi anemia, Fryns syn-
drome, and Opitz G/BBB syndrome; associations including VACTERL
(10 patients), and schisis; oculo-auriculo-vertebral spectrum; malfor-
mation complex including sirenomelia, and non syndromic multiple
congenital anomalies (MCA) (21 cases, 21.2%). Malformations of the
cardiovascular system(24.2%), urogenital system (21.2%), digestive
system (21.2%), musculoskeletal system (14.1%), and central nervous
system(7.1%) were the most common other congenital malformations
occurring in patients with esophageal atresia and nonsyndromic MCA.
We observed a striking prevalence of total malformations and specific
patterns of malformations associated with esophageal atresia which
emphasizes the need to evaluate all patients with esophageal atresia
for possible associated malformations. The malformations associated
with esophageal atresia can be often classified into a recognizable
malformation syndrome or pattern (25.3%).

P02.038

Focal dermal hypoplasia: two novel mutations in the PORCN
gene

N. Revencu'? A. Destrée®, B. Bayet*, M. Coyette?, J. L. Hennecker®, M. Vik-
kula?;

"Center for Human Genetics, Cliniques universitaires Saint-Luc, Brussels, Bel-
gium, ?Laboratory of Human Molecular Genetics, de Duve Institute, Brussels,

Belgium, 3Center for Human Genetics, Institut de Pathologie et de Génétique,
Gosselies, Belgium, “Department of Plastic Surgery, Cliniques universitaires
Saint-Luc, Brussels, Belgium, *Department of paediatrics, Notre-Dame de
Gréace Hospital, Gosslies, Belgium.

Focal dermal hypoplasia (FDH) or Goltz syndrome (OMIM 305600)
is an X-linked dominant disorder characterized by patchy hypoplastic
skin and digital, ocular, bony and dental anomalies. Recently, muta-
tions in the PORCN gene, a putative regulator of Wnt signalling were
demonstrated to cause sporadic and familial FDH cases.

We report on here the clinical presentation and the molecular studies
in two unrelated girls with sporadic FDH: an 8-month-old Algerian girl
(patient 1) and a 6-year-old Belgian girl (patient 2). Both had: normal
head circumference at birth and developed progressive microcephaly
with no developmental delay, patchy, hyper-pigmented or red atrophic
skin lesion, abnormal extremities with syndactyly, +/- ectrodactyly,
dysplastic nails, sparse and brittle hair with patchy alopecia, iris and
chorioretinal coloboma.

Sequencing of the 14 coding exons and the exon-intron boundaries of
the longest human splice variant of the PORCN gene (isoform D; NM_
203475.1) revealed novel heterozygous mutations in both children.
Patient 1 had a de novo duplication of 11 nucleotides in exon 8 caus-
ing a frame-shift and a premature termination codon (c.762_772dup-
CAACTATTTTG ). Patient 2 had an A to G substitution which alters the
ATG start codon (c.1A>G). The PORCN transcript does not have any
ATG upstream of the start codon and the next in-frame ATG is in posi-
tion 72. Thus, both mutations are expected to cause loss-of-function.
This study expands the number of PORCN mutations in the FDH pa-
tients to 28. The clinical description contributes to the delineation of the
FDH phenotype associated with PORCN mutations.

P02.039

Female-to-female transmission of Frasier syndrome : Lessons
for genetic counseling

K. Dahan’, N. Godefroid?, M. Jadoul?, O. Devuyst?, Y. Pirson?;

"Centre for Human Genetics, Université Catholique de Louvain, Brussels,
Belgium, 2Department of Nephrology, University Hospital St Luc, Brussels,
Belgium.

Frasier syndrome is defined by the association of focal segmental
glomerulosclerosis (FSGS), male pseudohermaphroditism with streak
gonads and risk to develop gonadoblastoma. There have been some
recent reports that observed Frasier site mutations in genetically fe-
male (46XX) patients. These females seemed to have normal genital
development. We present a female-to-female transmission of a Frasier
intronic mutation affecting splicing of the primary transcript of Wilms
tumour suppressor gene (WT7). The index patient developped an iso-
lated proteinuria from the age of 3 years with normal renal function at
age 5. No urogenital involvement and wilm’s tumour were observed
throughout the 2 years follow-up. Her karyotype performed at age 5
with informed consent was normal 46,XX. The mother originated from
Belgium had proteinuria at age of 8 years and progressed into end-
stage renal disease at age 17. Renal histology showed FSGS. She be-
came pregnant when she was 22 years and was delivered at 35 weeks
of gestation from a baby girl of 1800g. The occurrence of proteinuria in
our proband combined with the medical history of her mother prompt-
ed us to perform genetic analysis which revealed the same Frasier
intronic mutation in both mother and daughter.

Conclusion: these data illustrate that 46,XX patients affected by WT1
mutations in the Frasier site have a conserved ovarian function and
then, emphasizes the importance of genetic counseling in all female
patients presenting a steroid-resistant FSGS. Furthermore, early ge-
netic work-up allowed us to avoid a renal biopsy and an useless im-
munosuppressive therapy in our proband.

P02.040

Progranulin gene mutations are infrequent cause of
frontotemporal lobar degeneration (FTLD) in Polish population
M. Berdynski', M. Kuzma-Kozakiewicz?, B. Gajewska®, H. Kwiecinski?, C. Ze-
kanowski';

"Department of Neurodegenerative Disorders, Mossakowski Medical Research
Centre, Warsaw, Poland, 2Department of Neurology, Medical University of
Warsaw, Warsaw, Poland, *Department of Biochemistry, Medical University of
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Warsaw, Warsaw, Poland.

Introduction: Frontotemporal lobar degeneration, the second most
common form of presenile dementia, is clinically, pathologically and
genetically heterogeneous disorder. Previous studies have shown
that mutations in the gene for progranulin (PGRN) are major cause of
FTLD with ubiquitin-positive brain inclusions (FTLD-U). PGRN muta-
tion frequency range is 5-11% of FTLD cases worldwide, and 13-25 %
in subpopulation of patient with familial FTLD.

The aim of the study: To detect PGRN mutations in Polish FTLD co-
hort.

Material and methods: The Polish patient sample consisted of 76 FTLD
patients (age: 59.7+14, 24 females and 52 males). DNA was isolated
from blood leukocytes using standard procedure. All PGRN exons with
flanking intronic regions were sequenced.

Result and conclusion: DNA sequence analysis of PGRN revealed
nine, previously reported polymorphism (six intronic and three exonic).
No pathogenic mutation was found in the examined group. It could be
concluded that PGRN mutations are infrequent cause of FTLD in Pol-
ish population.

P02.041

A 6 year old Fryns-like syndrome child without
brachytelephalangy and nail defects.

M. L. Dentici'?, F. Brancati'®, R. Mingarelli’, B. Dallapiccola’?;

"IRCCS C.S.S.-Mendel Institute, Rome, Italy, 2Sapienza, University of Rome
Dept. of Sperimental Medicine, Rome, ltaly, *Dept. of Biomedical Sciences, G.
d’Annunzio University Foundation, Chieti, Italy.

Fryns syndrome is an autosomal recessive multiple congenital anom-
aly (MCA) syndrome characterised by diaphragmatic hernia (CDH),
ocular manifestations with cloudy cornea, coarse face, lung hypopla-
sia, distal limb/nail defects, and central nervous system, cardiac and
genito-urinary malformations. FS is usually lethal in the neonatal pe-
riod and only 11 survivors have been reported. The diagnosis of FS is
based exclusively on clinical findings since no gene or locus has been
identified so far. In contrast, different submicroscopic chromosome
rearrangements were found in subjects mimicking FS, making array-
CGH highly recommended. Even though a comprehensive description
of the broad spectrum of FS clinical features has been outlined, no
major mandatory feature has been found. Recently, the association of
CDH with brachytelephalangy and/or nail hypoplasia were proposed
as strongly suggestive of FS. We report on a 6-year-old male infant
tested negative for array-CGH (resolution 75 Kb) in whom CDH was
associated with coarse face, severe mental retardation, corneal leuko-
ma, lung hypoplasia and cryptorchidism. Pregnancy was complicated
by polyhydramnios. He also displayed ventricular dilatation, narrow
small thorax with hypoplastic nipples, gastro-esophageal reflux, in-
testinal malrotation, flexion contractures, and minor digital anomalies
including dorsiflexion of toes, fifth finger clinodactyly and unilateral four
finger line. All these features are variably reported in FS. This patient
presents many characteristics of FS in absence of distinct distal limb/
nail defects, and strenghts the broad clinical variability in the rare FS
long-term survivors.

P02.042

Genodermatology, a multidisciplinary approach: Overview of
five years collaboration

Y. J. H. A. Detisch’, M. Vreeburg’, C. T. R. M. Schrander-Stumpel’?, M. A. M.
van Steensel*?, D. Marcus-Soekarman’;

"University Hospital Maastricht, department of clinical genetics, Maastricht, The
Netherlands, ?Research Institute Growth & Development (GROW),Maastricht
University, Maastricht, The Netherlands, *University Hospital Maastricht, depart-
ment of dermatology, Maastricht, The Netherlands.

Since diagnosis of rare genetic syndromes is based on pattern recog-
nition and requires specific expertise, as is the case with many skin
diseases, we joined forces starting a multidisciplinary out-patient clinic
“Genodermatology” in March 2004. Our goal was to evaluate patients
with diagnostic questions in the combined field of dermatology and
clinical genetics by the dermatologist and the clinical geneticist to-
gether.

Patients were referred by either a dermatologist or a clinical geneticist
(or other specialists) and were seen by both specialists and a genetic
counselor. In a 5 years time-period 245 patients were counselled. The

medical history of the patient and the pedigree were recorded. Clinical
examination, followed by karyotyping, DNA-analysis, metabolic inves-
tigation and/or a skin biopsy (if indicated) were performed.

Four main groups could be discerned, based on diagnosis:

1. Oncogenetic syndromes (n= 31)

2. hypermobility/connective tissue disorders (n=47)

3. disorders involving the X-chromosome (n=11)

4. miscellaneous (n= 156) .

Medication was prescribed by the dermatologist if in-
dicated or referral to the department of dermatology if
special treatment was needed, was arranged. In case
of a hereditary condition, genetic counselling was of-
fered to family members. Our results indicate that
combined efforts are worthwhile to offer these specific
patients. Moreover, in various cases light could be shed
on the pathogenetic mechanisms leading to a particular
skin disorder.

P02.043

Screening of the DFNB3 locus: identification of three novel
mutations of MYO15A associated with hearing loss and further
suggestion for a two distinctive genes on this locus

H. Belguith’, M. Aifa-Hmani', H. Dhouib? M. Ben Said’, M. Mosrati’, I. La-
hmard, J. Moalla?, I. Charfeddine? N. Driss®, S. Ben Arab*, A. Ghorbel?, H.
Ayadi’, S. Masmoudi';

"Centre de Biotechnologie, Sfax, Tunisia, ?Service d’O.R.L., C.H.U.H. Bour-
guiba, Sfax, Tunisia, *Service d’O.R.L., C.H.U., Mahdia, Tunisia, “Faculté de
Médecine, Tunis, Tunisia.

Recessive mutations of MYO715A are associated with nonsyndromic
hearing loss (NSHL) in humans (DFNB3). MYO15A has 66 exons
and encodes unconventional myosin XVA. Analysis of 77 GJB2 muta-
tion-negative Tunisian consanguineous families, segregating severe
to profound recessive NSHL, revealed evidence of linkage to micro-
satellites for DFNB3 in 4 (5.2%) families. In three families, sequenc-
ing of MYO15A led to the identification of three novel mutations: a
nonsense (¢.4998C>A (p.C1666X) and two splice sites ¢.9229+1G>A
and c.7395+3G>C. The ¢.9229+1G>A substitution was assessed us-
ing the consensus score calculation to quantify the influence of the
mutation on the formation of splicing loops. The calculated values for
the altered sequence were 58.71% as compared to 75.83% for the wild
type splice site eliciting an abnormal splicing process. Whereas the dif-
ference obtained for the ¢.7395+3G>C was less between the normal
(86.49%) and the altered sequence (81.3%). These variations were
not detected in 100 controls chromosomes. No mutation was found
in the fourth family. A maximum LOD score of 7.14 was obtained with
marker D17S953 in this family. This result suggests that there may
be another gene in DFNB3 locus. Sequencing of such big gene is a
real challenge and a pre-screen of families segregating HL for linkage
to DFNBS3 locus is almost needed before MYO15A mutation analysis.
However, the putative genetic heterogeneity within this locus repre-
sents a pitfall of such pre-analysis. In conclusion, we discovered three
novel mutations of MYO15A and our data suggest the possibility that
there are two distinct genes at the DFNB3 locus.

P02.044

Biochemical signs of hemochromatosis in a cohort of Canadian
and Russian patients under 30 years old with different HFE
genotype

M. M. Litvinova;

Research Centre for Medical Genetics, Moscow, Russian Federation.
Hereditary hemochromatosis is one of the most common autosomal
recessive disorders. This pathology is characterized by iron overload.
It is thought that hemochromatosis caused by HFE mutations mani-
fests in patients over 40-45 years old. The goal of this study was to
investigate ferritin and transferring saturation (TS) levels in patients
under 30 years old genotyped for C282Y and H63D mutations in HFE
gene. We used 201 Canadian and 137 Russian patients. Information
about Canadian patients was taken from the hemochromatosis data-
base (Children’s & Women’s Health Centre of British Columbia). Rus-
sian patients had different therapeutic disorders. Among 137 Russians
24 had ferritin and TS tested. The following HFE genotypes (C282Y/
H63D) were found: YY/HH; CY/HD; CY/HH; CC/HD; CC/HH; CC/DD
in 17%, 15%; 37%; 13%; 17%; 1% (Canadian) and 0%, 3%; 6%; 28%;
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60%; 3% (Russian). Difference in results can be explained by lower
frequencies of mentioned mutations in Russian population and differ-
ent principle of groups’ formation. Analysis of genotype-phenotype cor-
relations in combined cohort of patients showed significantly higher
levels of ferritin and TS in young YY/HH patients comparing to patients
with other genotypes (p<0.01) (Table 1). There was no significant dif-
ference in ferritin and TS levels between females and males of the
same HFE genotype. Thus biochemical sings of classical hemochro-
matosis appear in YY/HH patients much earlier than 40-45 years old.

Ferritin and transferrin saturation levels in a cohort of patients under 30 years old
HFE genotype (C282Y/H63D) |YY/HH CYHD CY/HH CC/HD _ [CC/HH CC/DD
Ferritin, ig/L 414.31136.3 | 185.24127.5 | 169.9+78.5 [ 2311112.7 | 195.3+67.4 [ 146.1£198.5
Measurement amount 35 32 75 36 42 5
Transferrin saturation 0.810.1 0.5+0.1 0.3:0.0 04401  [0.4+0.1  [0.4£0.3
Measurement amount 35 33 75 4 43 5
P02.045

Medical Genetics and Epidemiology Study of seven districts of
Bashkortostan Republic

Y. I. Grinberg’, S. S. Murzabaeva?, E. R. Grinberg’, E. K. Khusnutdinova1,’, R.
A. Zinchenko®, E. K. Ginter®;

TInstitute of biochemistry and genetics, Ufa, Russian Federation, ?Bashkir state
medical university, Ufa, Russian Federation, *Research Center for Medical
Genetics, Moscow, Russian Federation.

We have performed epidemiological study of seven districts (Burzyan-
sky, Baimaksky, Abzelilovsky, Salavatsky, Archangelsky, Askinsky and
Kugarchinsky) of Bashkortostan Republic. The total size of the inves-
tigated population was 225387 persons, including 170452 individuals
belonging to southern- east, northern-east and northern-west Bashkir
ethnographic groups. All population of seven districts was examined.
The standard for medical genetic research was elaborated in labora-
tory of genetic epidemiology, Research Centre for Medical Genetics,
Moscow. Segregation analysis has demonstrated good agreement be-
tween the observed and expected segregation frequencies for both
AR and AD diseases. On the whole, population of Bashkortostan Re-
public is characterized by higher level of the prevalence rate of AD
hereditary disorders in comparison with AR and X-linked diseases. Our
study revealed significant differences in the prevalence rates of auto-
somal dominant, autosomal recessive and X-linked disorders in rural
and urban populations. As regards the indigenous Bashkir population,
the highest level of the prevalence rate was defined for AD hereditary
disorders. The absolute values of the prevalence rates of AD and AR
hereditary disorders in the indigenous Bashkir population are quite
high and correspond to Udmurt population. The prevalence rates of all
Mendelian disorders are varied: 4,49+0,41 per 1000 persons in north-
ern-east; 5,1510,24 in southern- east and 5,66+0,63 in northern-west
Bashkir ethnographic groups.

P02.046

An Iranian family with 9 cases of hereditary multiple exostoses
in three consecutive generations

S. Akbaroghli'?, M. Houshmand®;

'Deputy for cultural affairs and prevention of welfare organization, Tehran,
Islamic Republic of Iran, 2Dr. Susan Akbaroghli genetic counseling center, Teh-
ran, Islamic Republic of Iran, *Special Medical Center, Tehran, Islamic Republic
of Iran.

A family consisting of an affected father and six children : three af-
fected daughters, two affected sons and only one unaffected daughter
.These children are the results of an unconsanguinous marriage. The
paternal grandfather and his two daughters have been also affected.
The second female child of this family was the proband case and com-
ing for preconceptional genetic counseling because of her disease
with multiple osseous overgrowths around her joints like knees and
elbows, limitation in joint active movements, painful lesions and also
cosmetic limb deformities. She wanted to know about the recurrence
risk of this disease in her future offsprings. The clinical manifestations
have become more serious in younger sibling.This 11 years old boy
has more osseous overgrowths and serious deformities. The pedigree
shows an AD inheritance pattern. The clinical diagnosis is compatible
with Hereditary Multiple Exostoses.

The result of the molecular study on the 11 years old son of this family
has shown a heterozygous c.1235G>A mutation in exon 4 of the EXT1
gene .This mutation alters a tryptophane in a premature stop codon on

aminoacid position 412 (p. Trp412X). The mutation results in a trun-
cated EXT1 protein or diminished EXT1 mRNA due to mRNA decay.
The ¢.1235G>A mutation is a novel mutation not previously described
in other patients nor in controls. However, due to its truncating nature,
it is most likely disease-causing.

P02.047

Holoprosencephaly - lobar form - associated with occipital
meningoencephallocele

D. lacob’?, M. Boia', A. Manea’, E. R. lacob®, M. Dima’;

"University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania,
2Clinical Emergency Hospital for Children “L. Turcanu”, Timisoara, Romania,
3County Clinical Emergency Hospital, Arad, Romania.

Introduction: Holoprosencephaly is a type of cephalic disorder. This is
a disorder characterized by the failure of the prosencephalon to de-
velop.

Material and Method:

We are going to present a new born, male, hospitalized in the Prema-
ture and Neonatology Department.

Results: The newborn is the sixth birth; 36 weeks gestational age with
birth weight of 2470 g, Apgar score 6 and cranial circumference 39 cm.
Personal history of mother reveals urinary tract infection and dental
abscess in the first trimester of pregnancy, therefore she had antibiotic
treatment.

Transfontanelar ultrasound shows complex cerebral malformation with
holoprosencephaly in lobar form, agenesis of corpus calossum and
lateral ventricle dilatation, confirmed also by MRI.

The newborn was operated at neurosurgery, initial for hydrocephaly
and it was set a ventriculoperitoneal drain followed by the treatment of
occipital meningoencephalocelle.

Conclusions: Lobar holoprosencephaly, a rare disorder, has no specif-
ic clinic expressiveness; the diagnosis can be missed in the neonatal
period. Cerebral imagistic was the main method for setting a diagno-
sis; cerebral ultrasound has detected the lesions and MRI established
their dimensions.

P02.048

ZIC2 mutations in holoprosencephaly: clinical and molecular
data of a European series of 40 probants (25 fetuses and 15
children)

S. Mercier', C. Dubourg? M. Belleguic’, C. Bendavid? C. Quélin’, S. Jaillard?,
L. Pasquier’, P. Loget®, J. Sinteff!, V. David? S. Odent';

'Service de Génétique Médicale, CHU Hépital Sud, Rennes, France, ?Institut
de Génétique et Développement, Université de Rennes1, Faculté de Médecine,
Rennes, France, *Service d’Anatomie Pathologique, CHU Hépital Pontchaillou,
Rennes, France, “Laboratoire d’Informatique Médicale, CHU Hépital Pont-
chaillou, Rennes, France.

ZIC2 transcription factor gene is one of the four main genes implicated
in holoprosencephaly (HPE), a complex brain malformation resulting
from incomplete midline division of the prosencephalon. Since 1996, a
European network was organized from Rennes, France, data and DNA
of 500 HPE patients were analyzed and DNA prospectively collected.
Here we report the clinical and molecular data of 25 fetuses and 15
children with ZIC2 mutations. HPE is mainly isolated and syndromic
in only 5 cases. All three classical types of HPE are described: alobar,
semi-lobar and lobar, but syntelencephaly (middle interhemispheric
variant) is also reported twice, anencephaly/cleft face and a minor form
once each. Interestingly, neural tube defects are associated with HPE
in three cases like rachischisis and myelomeningocele. Even in se-
vere forms of HPE, normal faces are described in 4 cases, mild facial
anomalies in most of the cases and proboscis in only one case.
Molecular studies identified 36 mutations, including 31 different types
of mutations, and 4 deletions of the whole ZIC2 gene. Most mutations
are detected in only a single family, except for the 8 poly-Alanine tract
expansion cases, and result from de novo mutations.

In conclusion, most of time, normal face or mild facial anomalies, syn-
telencephaly and neural tube defect associated with HPE are corre-
lated with ZIC2 alterations.
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TBX5 analysis in 79 Holt-Oram syndrome families reveals 80%

of genomic alterations in typical cases, 25 “new” mutations and
unusual modes of inheritance

G. de la Villeon', F. Escande-Narducci?, A. MezeF, A. Dieux-Coeslier*, S.
Odent5, A. Goldenberg®, S. Blesson’, P. Blanchet®, D. Martin-Coignard®, L. Pas-
quier’, V. Cormier-Daire’, B. Leheup', D. Lacombe™, G. Morin™, C. Thauvin-
Robinet™, M. Gonzales™, A. David', P. Jouk', M. le Merrer'®, P. Bouvagnet®,

P. Makrythanasis', J. Andrieux?°, M. Holder-Espinasse*?!, S. Manouvrier-
Hanu“’;

Cardiopaediatric Department, CHRU Lille, Lille, France, 2Molecular genetic
Department, CHRU Lille, Lille, France, *Paediatric orthopaedics Department,
CHRU Lille, Lille, France, “Clinical genetic Department, CHRU Lille, Lille,
France, *Genetic Department, CHU Rennes, Rennes, France, °Genetic Depart-
ment, CHU Rouen, Rouen, France, “Genetic Department, CHU Tours, Tours,
France, *Genetic Department, CHU Montpellier, Montpellier, France, °Clinical
genetic Department, CH le Mans, Le Mans, France, "°Genetic Department,
CHU Necker, Paris, France, ""Genetic Department, CHU Nancy, Nancy, France,
2Genetic Department, CHU Bordeaux, Bordeaux, France, "*Clinical genetic
Department, CHU Amiens, Amiens, France, *Clinical genetic Department, CHU
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hospital Geneva, Geneva, Switzerland, 2°Genetic Department, CHRU Lille,
Lille, France, ?'Lille 2 University, Lille, France.

Holt-Oram Syndrome (HOS) is characterized by the association of up-
per limb radial-ray and heart malformations. The transmission is au-
tosomal dominant and TBX5 mutations are observed in about 75%
of the typical patients, so that genetic heterogeneity is likely. SALL4
mutations are responsible for some atypical cases.

79 families (126 patients) were referred for TBX5 analysis. Using pre-
cise diagnostic criteria we classified them in two separate groups: 46
(91 patients) were considered “typical” and 33 (35 patients) were con-
sidered “atypical”.

Sequencing of exonic and intronic flanking regions of TBX5, as well
as QMPSF and MLPA were performed. Thirty-seven anomalies (80%)
were identified in the typical families (13 nonsense, 10 frameshift, 7
point, and 3 splice mutations; 3 exonic deletions, 1 exonic duplication).
To our knowledge 25 of these 37 anomalies had never been reported
previously. Variable clinical expression is the rule in HOS and was
confirmed in our patients. Important intrafamilial variability was also
noticed in one family (slight abnormal clavicle curvature in a mother
and very severe radial ray defects in her two daughters). Somatic mo-
saicism was identified in one asymptomatic case.

In the 33 “atypical families”, a precise diagnosis could be performed
in 9/33 (27%). A TBX3-TBX5 deletion in a patient presenting features
of both HOS and Ulnar-mammary syndrome was identified. In the 32
remaining families, a diagnosis was achieved in 8 cases (1 Fanconi, 1
Okihiro, 1 TAR, 2 fetal valproate syndromes, and 3 array-CGH anoma-
lies).

This large series highlights genetic heterogeneity and clinical variabil-
ity in HOS.

P02.050

Clinicopathological pattern and genetic mapping of fetal

cerebral proliferative vasculopathy: the Fowler syndome

F. Encha-Razavi'?, B. Bessieres®, N. Leticee?, S. Zerelli', M. Bonniére®, P.
Marcorelles®, A. Laquerriére’, J. Martinovic?, V. CayoF, C. Fallet’, B. Foliguet®,
M. Vekemans'?, T. Attie-Bitach'?;

"INSERM U781, Paris, France, Hopital Necker, APHP, Paris, France, °Insti-

tut de Puériculture, Paris, France, “Maternité, Hopital Necker, Paris, France,
*Anatomopathologie, Lille, France, °Anatomopatholgie, Brest, France, "Anato-
mopathologie, Rouen, France, ®Hopital Sainte-Anne, Paris, France, *Anatomo-
patholgie, Nancy, France.

Cerebral proliferative glomeruloid vasculopathy (CPGV) is a severe
disorder of central nervous system (CNS) angiogenesis, resulting in
abnormally thickened and aberrant perforating vessels, forming glo-
meruloids with inclusion bearing endothelial cells. This peculiar vas-
cular malformation was delineated by Fowler in 1972 in relation with
a familial, lethal, fetal phenotype associating hydranencephaly-hydro-
cephaly with limbs deformities, called proliferative vasculopathy and
hydranencephaly-hydrocephaly (PVHH). Our clinicopathological study

in a series of 14 fetuses from 8 unrelated families, permits identifica-
tion of a diffuse form of PGV, affecting totally the CNS that we opposed
to focal forms, confined to restricted territories of CNS.

In PVHH, the disruptive impact of vascular malformation on the devel-
oping CNS is now well admitted. However, the mechanism of abnor-
mal angiogenesis involving exclusively brain vasculature remains un-
known. Recurrences and consanguinity have been reported, suggest-
ing autosomal recessive inheritance.Among the 8 families we report, 3
are consanguineous with 2 affected sibs in each. A genome wide scan
with Affymetrix SNP 250K is currently being performed in these 3 fami-
lies, and will hopefully point to the Fowler syndrome locus.

P02.051

A new phenotype in a family with inability of tongue movement,
dysmorphic face, hypernasal speech, hypogonadism and
syndactyly.

A. Yesilyurt!, S. Kozan’, D. Torun’, M. Bahce’, A. Koc', & Demirkaya?, G.
Genc?, &. Glran’;

'Gilhane Military Medical Academy, Department of Medical Genetics, Ankara,
Turkey, 2Glilhane Military Medical Academy, Department of Neurology, Ankara,
Turkey.

Dysmorphic face with microbrachycephaly, triangular and elongated
face, fine hair, frontal upsweep, narrow forehead, bitemporal narrow-
ing, thick and medially-flared eyebrows, prominent tubular nose, prom-
inent columella, enophtalmus, thin lips, pointed chin findings may be
related any type of a dysmorphic syndromes. Inability of tongue move-
ment, hyper nasal speech, hypogonadism and syndactyly in addition
to dysmorphic face findings in two affected cases in a consanguineous
family may represent a new type of rare phenotype with autosomal re-
cessive inheritance pattern. Here we presented a male patient which is
characteristic with the limitation of tongue movement, and dysmorphic
face, hypogonadism and syndactyly findings. He had 46,XY karyotype.
His sister had similar clinical findings including dysmorphic face and
limitation of tongue movement except syndactyly. We have not per-
formed her hormonal analyses for the observation of hypogonadism
yet. Interestingly, no EMG abnormality was detected in tongue and
whole body muscles. There was no cardiac and brain defect according
to ECHO cardiography and cranial tomography results, respectively.
So limitation of tongue movement and other abnormalities in a consan-
guineous family seems as a new phenotype with autosomal recessive
inheritance pattern.

P02.052

Isolated Hereditary Hypotrichosis Research in Russia

E. I. Sharonova’, N. V. Petrova’, K. N. Suvorova?, E. D. Nefedova? A. V. Arbu-
kova', R. A. Zinchenko';

'Research Centre for Medical Genetics, Russian Academy of Medical Sci-
ences, Moscow, Russian Federation, Russian Medical Academy of Postgradu-
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Russian Federation.

Laboratory of Genetic Epidemiology RAMS in collaboration with course
of the skin and veneral disorders in childhood of Russian Medical
Academy of Postgraduate education study hair growth abnormalities
and scalp hair loss. In collaboration with Rogaev E.I., in 2006 year we
mapped phospholipase gene (LIPH) from identified by us 59 Mari and
Chuvash families, which had isolated hereditary hypotrichosis, and
described mutation - deletion of exon 4 of the LIPH gene. We studied
frequency of this mutation in healthy individuals of different ethnosis
from the Volga-Ural region: Maris, Chuvashs, Bashkirs, Udmurts and
Russian. At this moment, we found new mutation in P2PY5 receptor
gene in one patient who had the similar to isolated hereditary hypotri-
chosis, caused by deletion of exon 4 of the LIPH gene, phenotype and
hair structure. Further, we examined one family with clinical presenta-
tion similar to hereditary hypotrichosis, but in this family we observed
spontaneously symptoms regress in adult age (although symptoms
did not disappear completely). Hairs show typical beaded or monil-
ethrix appearance and elliptical nodes separated by narrow internodes
without medullary layer. We examined the patient with monilethrix by
means of molecular genetic tests. We detect previously known muta-
tion in 7 exon of the hHb6 gene. So, clinical presentation of hair growth
abnormalities is similar in different gene defects. As a result, now we
are working out the differential-diagnostic criteria for genetically differ-
ent forms of isolated hereditary hypotrichosis.
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Genotype-Phenotype Correlations In Best Vitelliform Macular
Dystrophy
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Martinellié, N. Delle Noci’, G. Soubrane®, E. Souied®;

"Department of Ophthalmology - University of Foggia, Foggia, Italy, 2Depart-
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The Best disease has an autosomal dominant pattern of inheritance
with very highly variable expressivity. Our purpose was to determine
the genotype-phenotype correlation in Best VMD patients with het-
erozygous or homozygous mutations in the VMD2/BEST1 gene. Best
VMD patients and relatives that presented consecutively at the Créteil
University Eye Clinic and at the Foggia University Eye Clinic were in-
cluded in this prospective study. They were evaluated prospectively re-
garding age, age at onset, best-corrected visual acuity (BCVA), fundus
autofluorescence (FAF), fluorescein angiography (FA), optical coher-
ence tomography (OCT), electro-oculography (EOG).

All 11 exons of VMD2/BEST1 were amplified by PCR and mutation
analysis was carried out by sequencing these PCR products. All exons
were screened in all probands. We identified 9 different VMD2 muta-
tions (2 novel), in 7 unrelated families and 3 isolated cases (9 hetero-
zygous, and 1 homozygous). Patients presented with various stages
of the disease, from absence of clinically detectable lesions / previtel-
liform lesions to and-stage lesions. The patients age ranged between
3 and 75 years. Age at onset varied between 2 and 67 years. BCVA
ranged between 20/20 and 20/200. Even with the same mutation, the
age at onset and the disease progression was highly variable interfa-
milially and intrafamilially. No association existed between the specific
nature of VMD2/BEST1 mutations and expressivity, as regards age,
age at onset, BCVA, and stage of the disease as evaluated by FAF,
FA, OCT (p>.05).The type of VMD2/BEST1 mutations were not as-
sociated with the severity of the phenotype in the Best VMD patients
determined.

P02.054

Identification of the common NEMO rearrangement in Korean
patients with incontinentia pigmenti

M. J. Song’, E. A. Park? J. H. Chae’, C. S. Ki';

'Samsung Medical Center, Seoul, Republic of Korea, 2(Ewha Womans Uni-
versity, Seoul, Republic of Korea, 3Seoul National University Hospital, Seoul,
Republic of Korea.

Incontinentia pigmenti (IP) is a rare X-linked dominant disorder char-
acterized by highly variable abnormalities of the skin, hair, nails, teeth,
eyes, and central nervous system. Mutation of NEMO/IKBKG gene in
Xg28 is believed to play a role in pathogenesis and it occurs mostly
in female patients due to its fatality in male in utero. Although many
patients have been reported worldwide, there are no genetically con-
firmed patients in Korea. In the present study, we performed a genetic
analysis on the NEMO gene in four Korean female patients clinically
diagnosed with IP. All the patients had typical clinical manifestations
of IP including abnormal skin pigmentation, nail and dysplasia. Dele-
tion of exons 4 to 10 in NEMO gene, the most common mutation in IP
patients, was detected in all the patients by the long-range polymerase
chain reaction (PCR) test. This method enabled us to discriminate be-
tween NEMO gene and pseudogene (ANEMO) rearrangement. There-
fore, a PCR-based analysis of the NEMO gene is useful to establish
the definitive diagnosis of IP for a timely treatment to improve patient
prognosis. Furthermore, all the patients showed completely skewed
patterns of X-inactivation, indicating cells carrying the mutant X as the
pathogenicity of the disease. To the best of our knowledge, this is the
first report of genetically confirmed cases of IP in Korea. More inves-
tigations are needed to identify genotype-phenotype correlations and
ethnicity-specific genetic background of IP.

P02.055

A very early juvenile Huntington disease revealed by cerebellar
ataxia in a 2 years old boy

L. Guyant-Marechal’, A. Goldenberg’, C. Hervé?, L. Delhaye? M. Brasseur-
Daudruy?, V. Drouin-Garraud', P. Saugier-Veber', T. Frebourg’, D. Hannequin’,
D. Devys?®;
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Juvenile Huntington disease (JHD) is a rare clinical entity character-
ized by an age of onset of Huntington disease (HD) younger than 20.
JHD accounts for 1% to 10% of the HD cases. In 80% to 90% of cases,
transmission of JHD is paternal. Patients with JHD have usually more
than 60 CAG repeats within the IT15 gene. We report on the case of
the 4" child of unrelated parents. He was seen at the age of 23 months
for absence of unaided walk and delayed speech. His development
was considered as normal until 15 months of age, when an insufficient
weight gain was noted and motor delay appeared. Clinical examination
showed truncal hypotonia, postural and intentional tremor, lower limbs
rigidity and ataxia. Cerebral MRI showed cerebellar atrophy. Extensive
chromosomal and metabolic screening was normal. Six months later,
his father, 47 years old, was seen for a 4 years history of progres-
sive dementia with severe behavioural disturbance and chorea. MRI
was normal. DNA analysis revealed a 43 CAG expansion of the IT15
gene in the father and a very large expansion (more than 100 CAG)
in the child. This unusual case shows that very early onset JHD due
to large CAG expansions should be considered in case of motor skills
delay associated to cerebellar atrophy. In addition, this observation
highlights the diagnosis pitfall of JHD in young children especially if the
diagnosis is not yet established in the parents.

P02.056

Congenital heart defects in Kabuki syndrome

M. C. Panzaru, C. Rusu, M. Volosciuc, E. Braha, L. Butnariu, M. Covic;
Medical Genetics Centre, lasi, Romania.

Kabuki syndrome (KS) is a congenital mental retardation syndrome
with additional features, including distinctive facial features, dermato-
glyphic abnormalities and short stature. Some cases associate heart
defects. Most cases are sporadic. The underlying genetic mechanism
remains unknown.

We have analysed the prevalence and types of congenital cardiac de-
fects in 20 children with Kabuki syndrome recorded in the files of lasi
Medical Genetics Center . There were 7 girls and 13 boys, diagnosed
at a median age of 4.9 years (ranges from 0.2 to 13 years). ). The
diagnosis was based on the presence of the characteristic features of
the disorder. Cardiac defects were present in 9 children (45%) - atrial
septal defect (35%), coarctation of the aorta, aortic stenosis, bicuspid
aortic valve (5%) and dextroposition (5%). The prevalence of heart de-
fects was higher in boys (53,8%) than in girls (28,5%). Complex heart
defects were present only in males. In the literature aortic coarctation,
atrial septal defect and ventricular septal defect are the most frequent
congenital heart defects associated with Kabuki syndrome. The com-
parison of our data and the literature data will be presented in detail.
In conclusion we present a study of 20 cases with Kabuki make-up
syndrome, 45% of them having heart defects. Cardiac defects are
commonly associated to KS and males are more frequently and se-
verely affected than females. Patient’s prognosis depends on the pres-
ence/ absence of cardiac defects, renal failure and severity of mental
retardation.

P02.057

Kabuki make-up syndrome in two Tunisian girls with
consanguinity and background of mental disability

N. B. Abdelmoula’, I. T. Sahnoun? R. Louati’, S. Kammoun? T. Rebai';
"Medical University, Sfax, Tunisia, 2Department of Cardiology, CHU Hedi
Chaker, Sfax, Tunisia.

Kabuki makeup syndrome (KS) is characterized by distinct facial
anomalies, mental retardation, congenital heart defect (CHD), and
skeletal malformations.

In the present study, we report two Tunisian girls, who fulfilled clinical
criteria of KS syndrome, diagnosed in the course of our genetic testing
strategy of CHD at the medical university of Sfax.

Patient 1 is a 9-year-old girl who had partial atrioventricular canal
defect and patient 2 is a 17-year-old girl who had double outlet right
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ventricle. Patient 1 had postnatal growth retardation (weight 2200 g at
birth), general developmental delay and recurrent bronchitis. She had
mild mental retardation with learning and social difficulties. She had
also, a peculiar face characterized by eversion of the lower lateral eye-
lid, arched eyebrows, mild ptosis, strabismus, depressed nasal tip with
prominent nose and short nasal septum, malformed ears and abnor-
mal teeth (delayed teething at 7 years old). The patient had abnormally
short fifth digits in hands, foetal fingertip pads and deformities of the
feet fingers. She had also bilateral perception deafness. Patient 2 had
postnatal growth retardation and hypotonia, short stature and learn-
ing difficulties. She had characteristic facial features of KS syndrome
with hair abnormalities (brittle hair) and severe skeletal malformation
particularly butterfly vertebrae with scoliosis.

Chromosomal studies showed a normal female 46,XX pattern with no
evidence of del22q11 by FISH.

There was history of consanguinity for our 2 patients with background
of mental disability associated to congenital blindness or to seizures,
multiple new born deaths, celiac disease, scoliosis and male infertility.

P02.058

Knobloch syndrome : a cause of encephalocele and vitreo-
retinal degeneration.

V.Drouin-Garraud', G. Brasseur?, B.Leducq? JL Bouin®, P.Saugier-Veber',
T.Frébourg’;

"Department of Medical Genetics, Rouen, France, 2Department of Ophtalmol-
ogy, Rouen, France, *Department of Medical Genetics, Genéve, Switzerland.
Knobloch syndrome is a rare autosomal recessive disorder, described
in 1971 by Knobloch and Layer, characterized by vitreo-retinal degen-
eration, high myopia, recurrent retinal detachment, and occipital en-
cephalocele. In 1996, the gene was mapped to 21922.3, in a large
consanguineous Brazilian family (Sertie et al, 1996) and a mutation in
the COL8A1 gene was identified in this family, and in additional fami-
lies (Sertie et al, 2000).

We report here on two sibs with Knobloch syndrome.

Yacine is the second child of consanguineous Algerian parents. At 4
months of age, myopia was detected. At eleven, he had bilateral retinal
detachment with vitreal degeneration and chorio-retinal atrophy. Clini-
cal examination and psychomotor development were normal.

Salim, the fourth child, was born after an uneventful pregnancy with
normal birth weight. A midline occipital meningocele was noted and
confirmed by cranial resonance magnetic imaging excluding other cra-
nial malformation. At 4 months, ophtalmological examination revealed
high myopia and at 3 years he had amblyopia of the right eye and
vitreo-retinal degeneration. He had delayed language skills but normal
neuropsychological evaluation.

The two sibs were homozygous for COL18A1 gene region microsatel-
lite analysis. Screening of the exons 3, 21, 23, 35, 38 and 42 of the
COL18A1 gene has shown an homozygous duplication in the exon 23
: ¢.2118dupC.

These cases are illustrating the clinical variability of the phenotype in
Knobloch syndrome.

P02.059

Report of Knobloch-Layer (1971)-detached retina; encephalocele
(autosomal recessive) from Iranian families

N. Almadani'?, A. Kariminejad? S. Amirsalar®, M. H. Dehghan*, M. H. Karim-
inejad?;

'Genetic Department, Reproductive Medicine Research Center, Royan In-
stitute, ACECR, Tehran, Islamic Republic of Iran, ?Kariminejad-Najmabadi
Pathology & Genetics Center, 14665/154, Tehran, Islamic Republic of Iran,
3Department of Pediatrics, Faculty of Medicine, Baqyiatallah University of Medi-
cal Sciences, Tehran, Islamic Republic of Iran, *Ophtalmologic Department,
Labafinejad Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran.

Knobloch syndrome (KS) in an autosomal recessive disorder defined
by the occurrence of high myopia, viteroretinal degeneration with reti-
nal detachment, macular abnormalities and occipital encephalocele.
Knobloch syndrome caused by mutations in the COL18A1. Clinical
variability is present in the manifestation of this syndrome, but ocu-
lar abnormalitied are sever, progressive and irreversible, leading to
bilateral blindness. Scalp defect or occipital encephalocele is also a
major clinical feature. Other minor clinical abmormalities are: lens sub-
luxation, cardiovascular anomalies, joint hyperlaxity, genitourinary and

gasterointestinal abnormalities. We report a brother and sister with
this condition. They are resulted from consanguineous marriage (first
cousin once-removed), and too suffered from bilateral cataract, retinal
detachment, high myopia, hypertelorism, bilateral epicanthic folds and
bilateral sever chorioretinal pigmentary degeneration. They have also
epilepsy, and retardation of speech and developmental milestone. Oc-
cipital true encephalocele was detected in two cases.

P02.060

Laryngomalacia (OMIM 150280) and congenital stridor in infants
A. Petrunitchev;

Saint-Petersburg medical academy of postgraduate studies, Saint-Petersburg,
Russian Federation.

At present hundreds children with noisy breathing per year are investi-
gated in one large hospital. The otolaryngologists proved that laryngo-
malacia provides about 70 % of these cases. About 10 % of cases are
severe and required surgical intervention. The diagnostics is based on
revealing of peculiar endoscopic sign: inspiratory collapse of laryngeal
vestibule.

It would be naive to regard all these cases as one monogenic syn-
drome. This investigation includes genetic counseling in cases of en-
doscopically proved laryngomalacia (100 families). The precise history
of stridor and all other peculiarities of patients were assessed. The
genealogical method was used. The proband’s parents underwent in-
direct laryngoscopy.

The residual deformation of larynx looked like result of laryngomala-
cia was found in 12 proband’s mothers, 7 proband’s fathers and both
parents were peculiar in 3 cases (22 % at all). The anamnestic data
(transitory noisy breathing) proved these findings in just 4 cases and
were never present in adults with normal larynx.

Anamnestic and objective peculiarities of patients allowed forming two
groups with prevalence of neurological problems (27 %) or signs of
connective tissue dysplasia (73 %). Twenty (91 %) of “family” cases
were revealed in second one. The worsening of stridor occurred in
sleep usually in “neurological” group and under exertion in another.
Conclusion: the laryngomalacia is heterogenous disorder. The genetic
counseling in cases of congenital stridor is indicated and perspective.

P02.061

Mitochondrial C11777A mutation in the fourth subunit of NADH
dehydrogenase encoding gene associated with Leigh-syndrome
A. Maasz', P. Kisfali’, E. Kalman?, K. Hadzsiev', K. Komlosi', B. Melegh';
"Department of Medical Genetics and Child Development, University of Pecs,
Pecs, Hungary, 2Department of Pathology, University of Pecs, Pecs, Hungary.
Leigh-syndrome as a subacute necrotizing encephalopathy has exten-
sive genetic heterogeneity including mitochondrial DNA alterations that
have been described previously in the background of the disease.

A 17-month-old male proband reported here was born with appropriate
parameters at term. At the age of 5 days myoclonus were observed.
West syndrome was diagnosed and treated with antiepileptic drug at
the age of 11 months. Soon after, T,-weighted MRI of the patients de-
picted increased signal intensity within the mesenchephalon and the
medulla oblongata; moderate frontal atrophy and ventricular dilatations
were also discovered. Besides, elevated lactate levels were detected
in the cerebrospinal fluid. Suddenly, he died from cardiorespiratory ar-
rest at the age of 17 months.

Postmortem analyses of the respiratory chain enzyme in the skeletal
muscle revealed a defect in the complex | activity, associated with C—
A transversion in heteroplasmic form at the 11777 position of the mi-
tochondrial DNA causing Arg—Ser amino acid change that affects the
fourth subunit of the NADH dehydrogenase enzyme encoding gene
(MTND4).

This case represents the first report of a mitochondrial mutation as-
sociated with Leigh-syndrome in Hungarians, to our knowledge, this
mutation was described in two Japanese and in one Italian patients
with phenotypic variations in correlation with complex | deficiency and
Leigh-disease. In our case, earlier onset of the symptoms and the ag-
gressive outcome of the disease are highly indicative of the pathoge-
nicity and the clinical importance of C11777A mitochondrial mutation in
the development of Leigh-syndrome.
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P02.062

Leucoencephalopathy with megalencephaly, spongy
degeneration and 17p deletion: A new disease?

A. Verloes, A. C. Tabet, M. Schiff, S. Drunat, S. Passemard, F. Chalard, A.
Aboura;

Robert debré, Bd Sérurrier, France.

This second child from non consanguineous parents was born at term
by cesarean section for unexplained hydramnios. Birth parameters
were at -1 SD. After minor neonatal feeding difficulties, she was inves-
tigated at 3 years of age for moderate and non progressive psychomo-
tor retardation (with mainly speech delay) and dysmorphic features.
Clinical findings included macrocephaly (head circumference +3 SD),
contrasting with growth delay (weight -1 SD, height -2 SD), wide fore-
head, small nose and coarse facial features. There was no hepato-
splenomegaly, no joints contractures and no signs of peripheral neu-
ropathy. Basic biological findings were normal. Brain MRI disclosed
bilateral and symmetric leucoencephalopathy with triventricular dila-
tion, micro cysts in periventricular white matter and corpus callosum
and Chiari type 1 malformation. . Activities of hexosaminidases A and
B measured in leukocytes were normal, excluding GM2 gangliosido-
sis. CGH-array (Agilent 44K) revealed a large (2 Mb) subtelomeric
deletion of the 17p region between nt 48539 and nt 2104702, thus
from RPH3AL (rabphilin 3A-like, without C2 domains) to SMG6 (non-
sense mediated mRNA decay factor). The deletion encompassed 38
genes, none of which known to be involved in leucoencephalopathy.
The aspartoacylase gene (Canavan) is located centromeric to the de-
letion. Although the deletion could be coincidental with the cerebral
phenotype, our patient show («07») ’s presentation suggests that the
17pter region may contain a second locus for leucoencephalopathy
with spongy degeneration. Inheritance could be dominant or recessive
(with haploinsufficency by deletion for one allele, and loss-of-function
point mutation for the second allele).

P02.063

Investigations of LHON in Iranian Patients

M. Jamali Hendri, M. Houshmand;

Special Medical Center, Tehran, Islamic Republic of Iran.

Leber’s Hereditary Optic Neuropathy is a rare condition which can
cause loss of central vision. It usually affects men. The time when
someone is losing their eyesight is often called the ‘acute’ period. Af-
ter a few more weeks, the eyesight stops deteriorating. Although that
course describes the most common pattern for Leber’s, onset can be
sudden or take place over a period of years. Not everyone in a family
affected by Leber’s will lose their eyesight, and we do not yet know
how to tell who will get symptoms. Men cannot pass on Leber’s He-
reditary Optic Neuropathy to their children. Leber’s Hereditary Optic
Neuropathy is linked to a number of genes, all within mitochondrial
DNA (mtDNA). We believe that the particdular gene changes linked to
Leber’s Hereditary Optic Neuropathy lower the amount of energy avail-
able to the cells of the optic nerve and retina. These cells are damaged
and may even die because of this lack of energy. 50 were analysed for
mtDNA mutations by PCR, sequencing and RFLP methods for mito-
chondrial genome. 15 cases had a G11788A mutation, 10 cases had
mutation G3460A and 2 patients had mutation T14484C, and no muta-
tions were detected in the remainder.

P02.064

Leber’s hereditary optic neuropathy and Multiple Sclerosis:
Harding‘s syndrome

A. La Russa’, P. Valentino?, V. Andreoli’, F. Trecroci’, I. C. Ciroé Candiano’, P.
Spadafora’, R. Cittadella’;

TInstitute of Neurological Science, National Research Council, Cosenza, Co-
senza, Italy, 2Institute of Neurology, University “Magna Graecia,, Catanzaro,
Italy.

The optic neuropathy Leber’s hereditary, usually affects men between
20 and 30 years, although the disease can begin at any age, more
rarely in women. The syndrome of Leber’s due to mitochondrial DNA
alterations (maternal mitochondrial inheritance). However, it is not
possible to predict who may be affected even within the same family
considered “healthy carrier”. Was found that in Caucasian populations
mutations of nucleotides 3460, 11778 and 14484 of the mitochondrial
DNA are present in 95% of cases of Leber’s syndrome. We describe a
33 year old man came to our medical attention complaining of weak-

ness of the lower limbs and pyramidal signs. Oligoclonal bands were
present in the cerebrospinal fluid, and magnetic resonance imaging
(MRI) revealed white matter lesions characteristic of multiple sclerosis
(MS). DNA sample was isolated from peripheral venous blood. The
patient tested for the three pathogenic mtDNA LHON point mutations:
G11778A, G3460A, T14484C and G15257A by means of PCR and
successive analysis of restriction with specific enzymes. Mutations
were confirmed by direct sequencing.The patient was homoplasmic
for the T14484C LHON mutation and heteroplasmic for the G15257A.
The coexistence of multiple sclerosis and Leber’s hereditary optic neu-
ropathy (Harding’s syndrome) is known to occur more often than would
be expected by chance; therefore, screening for Leber’'s mutations in
multiple sclerosis patients should be considered because this has im-
portant prognostic and genetic implications.

P02.065

Malignant vascular phenotypes in Loeys-Dietz Syndromes
associated with mutations in the TGFBR1 and TGFBR2 genes

M. Grasso’, N. Marziliano’, E. Disabella’, M. Pasotti’, A. Serio’, V. Favalli’, F.
Gambarin', A. Brega?, H. C. Dietz®, E. Arbustini';

'Fondazione IRCCS Policlinico San Matteo, PAVIA, Italy, 2University of Milan,
Milano, Italy, *The Johns Hopkins Medical Institutions, Baltimore, MD, United
States.

Mutations of Transforming Growth Factor beta Receptor 1 (TGFBR1)
and Receptor 2 (TGFBR2) genes cause Loeys-Dietz syndromes
(LDS). Based on the presence or absence of cranio-facial traits the
syndromes are classified as LDS1 and LDS2, respectively.

The probands of 33 families were referred to our attention for sus-
pected Marfan Syndrome (n=26), EDS-IV (n=1) and Thoracic Aortic
Aneurysm and Dissection (TAAD) (n=6) and found to carry TGFBR1
and TGFBR2 mutations. Probands and relatives underwent genetic
counselling, multidisciplinary clinical and imaging evaluations and mo-
lecular analysis. Of the 33 probands, 24 were diagnosed with LDS1
(18 de novo) and 9 with LDS2 (1 de novo). Of 62 mutated family mem-
bers, 41 carried TGFBR2 and 21 TGFBR1 mutations; 34 were in LDS1
and 28 in LDS2 families. LDSs shared aortic aneurysm (88% and
86%), dissection (23% and 36%), arterial tortuosity (100%) and, at a
minor rate, aneurysms of other arteries (48% and 26%). The mean age
at first diagnosis was 17+17 vs. 38+16 (p<0.0001) and at first aortic
surgery was 23115 vs. 43+15 (p<0.0012) in LDS1 and LDS2, respec-
tively. During 59+68 months of follow-up, there were 40 dissection-re-
lated surgeries in 19 patients and 11 elective surgeries in 10 patients.
Eight patients, first diagnosed at the time of dissection, died at surgery
and one died of cerebral haemorrhage one year after elective surgery.
None of the non-dissected patients died.

LDS1 and LDS2 are malignant diseases affecting cardiovascular sys-
tem with high rate of aortic dissection in un-recognised patients. Only
timely diagnosis prevents catastrophic events.

P02.066

Marfan syndrome with extreme cardiovascular complications in
a patient with mutations in both FBN7 and TGFBR2

L. E. van der Kolk’, B. J. M. Mulder', M. L. Sminia’, G. Pals? I. M. van Lan-
gen’;

"Academic Medical Center, Amsterdam, The Netherlands, ?Free University
Medical Center, Amsterdam, The Netherlands.

Introduction: Marfan syndrome (MFS) is caused by mutations in the
fibrillin-1(FBN1) gene. Recently, mutations in the TGFBR2 gene were
found to cause Loeys-Dietz syndrome (LDS), MFS and familiar aortic
dissections. Mutations in TGFBR2 are often associated with aggres-
sive vascular pathology including arterial tortuosity and early dissec-
tions.

Case report: We describe a 39-year old male who was diagnosed with
MFS at age 13. At that time, he had a dilated aortic root and character-
istic skeletal and facial features. The parents and sister were healthy.
At age 20, he underwent aortic root replacement, followed by surgery
of the complete aorta in the years thereafter. In addition, aneurysms
and dissections of multiple other arteries were found. DNA-analysis
of the FBN1 gene identified a pathogenic mutation (c.5952T>A). Be-
cause of the severe vascular pathology, mutation analysis of TGFBR2
was performed as well revealing a known and probably pathogenic
missense mutation (c.1159G>A).

Discussion: This is the first reported patient that carries pathogenic
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mutations in FBN1 and TGFBR2. The patient fulfils the clinical crite-
ria for MFS, but has extremely severe cardiovascular complications,
worse than observed in patients with TGFBR2 mutations only. Thus,
the molecular findings match the clinical features. In vitro studies in-
vestigating these two mutations and their interactions are pending,
possibly providing a rationale for the choice of future medical treat-
ment in this patient.

Conclusion: In selected patients with features of MFS as well as fea-
tures suggestive of TGFBR2 mutations, DNA-analysis should include
FBN1 and TGFBR2.

P02.067

Neuhauser syndrome with novel findings: A case report of a rare
disorder

M. Seven'?, E. Yosunkaya'?, S. Yilmaz'? K. Ender'? G. S. Given'? A. Yuk-
86/1'2,'

"Cerrahpasa Medical Faculty, Istanbul, Turkey, 2Department of Medical Genet-
ics, Istanbul, Turkey.

Neuhaser Syndrome (Megalocornea-Mental Retardation) is a rare dis-
order associated with major findings of hypotonia, mental retardation,
poor coordination, and megalocornea.

A 5 "2 year -old-male patient referred to our department for atypical
facies and autism disorder. He had operations for congenital glauco-
ma and cryptorchidism at 2 and 4 years old, respectively. He was se-
verely mentally retarded. He had yellowish white hair, frontal bossing,
downslanting palpebral fissures, strabismus, megalocornea, epican-
thal folds, anteverted nares, thin upper lip, narrow palate, low-set ears
with hypoplastic helixes. He also had long fingers, pectus carinatus,
widely spaced nipples, scoliosis, kyphosis, sacral dimple, pes plan-
ovarus. Reduced deep tendon reflexes, ataxic walking and hypotonis-
ity were evident on neurological examination. Cranial MRI revealed
arachnoid cyst of posterior fossa, subependimal nodular heterotopies,
and left venous angioma. Abdominal ultrasonography, blood amino-
acides, urine organic acides, hearing examination were normal. Trans-
illumination defect of iris, retinal hypopigmentation, megalocornea (
right: 13 mm, left: 11 mm) and operated congenital glaucoma were
apparent on eye examination. Cytogenetic analysis revealed a normal
male karyotype with 46,XY. The examination findings clinically con-
firmed the diagnosis of Neuhauser syndrome.

In conclusion, we report a case of Neuhauser syndrome with novel
findings of ventricular nodular heterotopia, congenital glaucoma, reti-
nal hypopigmentation, and albinismus-like appearance, which devel-
oped during the course of the disease.

P02.068

Genomic aberrations in relation to unexplained mental
retardation in Estonian patients

K. Ménnik', O. Zilina', S. Parkel’, P. Palta’, H. Puusepp? A. Veidenberg', K.
Ounap??, A. Kurg';

TInstitute of Molecular and Cell Biology, University of Tartu, Tartu, Estonia,
2Department of Pediatrics, University of Tartu, Tartu, Estonia, *Department of
Genetics, United Laboratories, Tartu University Hospital, Tartu, Estonia.

Mental retardation (MR) affects 1-3% of population. This heteroge-
neous disorder is caused by genetic, epigenetic and environmental
factors solely or in their combination. Despite extensive investigations,
the underlying reason(s) remain unknown in approximately half of the
MR patients and molecular basis of the pathogenesis is still poorly
understood.

In order to find out causative factors in Estonian patients with idiopath-
ic MR and to help to shed light on underlying molecular mechanisms,
we have collected a cohort of 250 unexplained MR patients and unaf-
fected members from 90 families.

To screen genomic aberrations potentially related to the clinical pheno-
type we have applied Infinium Human370CNV SNP-arrays.

In 14 out of 76 (18%) families analysed to date we have found aberra-
tions with putative clinical significance, ranging in size from 0.5 to 8.3
Mb. These either affirm recently described microdeletion (like 15913,
1721.3) or microduplication (for example 7g11.23) syndromes or are
less characterized regions with potential clinical significance.

More detailed characterization of these genomic regions as well as
investigation how these imbalances influence expression in relations
to etiology of MR is currently our main interest.

P02.069

A new entity: Report on two siblings with mental retardation

A. Aykut, O. Cogulu, B. Durmaz, F. Ozkinay;

Ege University, Faculty of Medicine, Izmir, Turkey.

Two siblings, 17-year-old female and 13-year-old male, born to con-
sanguineous parents, were referred to the department of genetics be-
cause of having short stature, motor-mental retardation and complete
absence of speech. On physical examination, both siblings had short
stature, a prominent and hairy forehead, thick eyebrows, synophrys,
acneiform scars on their faces, short and webbed neck, short hands
and feet were present. Laboratory data including urine amino acid
chromatography was normal, methylmalonicacid and dinitrophenyl-
hydrazine, serum IGF-1 and IGF-BP3 levels were normal. Abdominal
ultrasound was normal except mild splenomegaly. Skeletal survey was
normal except coxa valga. Cranial MRI and echocardiography were
not indicative for an abnormality. Cultured fibroblasts showed normal
neuraminidase, beta hexozaminidase, beta galaktosidase activity.
Enzymatic analyses of leucocytes a-iduronidase, B -glucuronidase,
B-galactosidase, a -fucosidase, a-mannosidase, N-asetil glucosa-
minidase, glucosamine N-asetil transferase showed normal activity.
Sialotransferrin pattern was normal and cases were not compatible
with carbonhydrate deficient glycoprotein syndrome. Karyotypes were
normal. The siblings were not compatible with any identifiable genetic
syndrome, and they could be an example of a new clinical picture.

P02.070

Etiology of Mental Retardation in Brazil: The first 200
instituonalized patients

J. M. Pina-Neto, L. M. Batista, L. Mazzucatto, D. D. Ribeiro, A. C. Silva;
School of Medicine of Ribeirdao Preto, Ribeirdo Preto, Brazil.

We have studied 200 mentally retarded (MR) patients from two Brazil-
ians centers; 6% had mild , 48.5% moderate , and 37.5% severe MR.
There were 114 male (57%) and 86 female(43%). Their ages varied
from 6 month to 69 years, included 55.5% 0-15 years old, 42% 16 to
60 years old and, 2.5% > 60 years old.

It was impossible to perform the etiological diagnosis in 42 patients
(21%); the environmental causes were established in 85 patients
(42.5%); genetic diseases were diagnosed in 64 patients (32%). Chro-
mosomal anomalies were detected in 28 patients (14%), including 24
cases of Down syndrome (12%) and 4 structural chromosomal anoma-
lies. Genic abnormalities were detected in 29 patients (14.5%) with 6%
(12 patients) presenting autosomal recessive , 0.5% ( 1 patient) with
autosomal dominant , 1%( 2 patients) with X-linked diseases , one of
them (0.5%) affected by fragile X syndrome ; 1 patient (0.5%) with
imprint defect (Beckwith-Wiedemann syndrome); and, we detected 13
families (6.5%) with pure mental retardation. We detected 8 patients
(4%) of isolated CNS primary malformations and, 6 cases (3%) of in-
born errors of metabolism ( 4 cases of phenilketonuria). The environ-
mental causes (42 cases=21%) were: 33 patients (16.5%) with MR
due to isquemic-hypoxic perinatal accident; 28 patients (14%) MR due
to complications of prematurity; 11 patients (5.5%) MR due to prenatal
infections and, 7 patients (3.5%) MR due to postnatal infections; and,
5 patients (2.5%) MR due to Fetal Alcohol syndrome.

P02.071

The clinical importance of the variability of tRNALys and its
neighbouring mtDNA sequence

M. Molnar, K. Pentelenyi, V. Remenyi, Z. Pal, B. Bereznai, A. Gal;

Clinical and Research Centre for Molecular Neurology, Semmelweis University,
Budapest, Hungary.

Background: The mtDNA has a big variety, this proves the pathophysi-
ologically importance of the mtDNA-alterations. Pathogenic mtDNA
mutations are frequently found in tRNA coding regions of the mitochon-
drial genome. The tRNA gene is one of the hot-spots of the mtDNA.
Many pathogenic mutations have been reported in tRNAYs too.
Design/Methods: The most common mtDNA mutations were investi-
gated in 470 patients, presumably with mitochondrial disease and in
100 controls with PCR-RFLP methods in the region of tRNAY* and the
intergenic region of COIl and tRNAY*genes. In patients, whose restric-
tion patterns differed from the normal, bidirectional sequencing of this
region was performed.

Results: The A8344G mutation was found in 8 cases. In one fam-
ily (5 people) heteroplasmic substitutions T8312A and T8313G were
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present. A heteroplasmic A8332G substitution was present in anoth-
er family, and a homoplasmic A8347C substitution in 19 cases. We
have demonstrated 5 polymorphisms and anthropologically markers
(G8251A (n=19); G8269A (n=1); C8270T (n=4); G8292A (n=8); and
a 9bp deletion (n=4). The 9bp deletion at the nt. 8271-8280 is an an-
thropologically marker of East-Asian origin. The substitution C8270T
coexisted with this 9bp deletion in all cases.

Conclusion: We proved the enormous variability of the mt tRNAYs and
the hypervariable non-coding region between COIl and tRNAYs. The
clinical symptoms developed as the result of one or more SNPs, or the
synergistic effect of its combinations. On the basis of our investiga-
tions we suggest to start the screen for pathogenic mtDNA mutations
in tRNAYs and tRNA'*“ genes.

P02.072

Metachromatic leukodystrophy, clinical course and molecular
findings; A case report of an Iranian patient

M. Akbarpour'?, M. Houshmand';

"Genetic Department of Special Medical Center, Tehran, Islamic Republic of
Iran, 2Reproductive Medicine and Cell Science Research Center, Royan Insti-
tute, Tehran, Islamic Republic of Iran.

Metachromatic leukodystrophy or MLD is a rare autosomal recessive
disorder of impaired breakdown of sulfatides that occur throughout the
body, but are found in greatest abundance in nervous tissue, kidneys,
and testes. The three clinical subtypes of MLD include late-infantile
MLD, comprising 50-60% of cases; juvenile MLD, comprising about
20-30%; and adult MLD, comprising about 15-20%. Age of onset within
a family is usually similar. All individuals eventually lose motor and in-
tellectual functions. The disease course may be from three to ten or
more years in the late infantile-onset form and up to 20 years or more
in the juvenile- and adult-onset forms. Death most commonly results
from pneumonia or other infection.

ARSA is the only gene associated with arylsulfatase A deficiency. MLD
is suggested by arylsulfatase A enzyme activity in leukocytes that is
less than 10% of normal controls using the Baum type assay. The
ARSA gene which is located on chromosome 22913, consists of eight
exons encoding the 507 amino acid enzyme. Over 90 largely missense
mutations and polymorphisms have been identified in the ARSA gene.
The majority of mutations identified in patients with MLD are unique
within individual families.

The identity of the mutation was confirmed by amplifying all eight ex-
ons by polymeras chain reaction which was followed by direct DNA
sequencing. The individual described in our study showed a homozy-
gous known missense mutation at ¢.1173C>G (p.T391S) in exon 7.

P02.073

Variable expression of the features of COFS Syndrome in two
sibs

E. Sukarova-Angelovska, M. Kocova, S. Spasevska, N. Angelkova;

Pediatric Clinic, Skopje, Macedonia, The Former Yugoslav Republic of.
Cerebro-oculo-facio-skeletal (COFS) syndrome is characterized by
severe microcephaly, microphtalmia, blepharophymosis, artrogrypho-
sis and characteristic dysmorphic face. It is a autosomal recessive de-
generative disorder with prenatal onset. Although the syndrome has
been described thirty years ago, its molecular basis has been recently
described. Defective DNA repair and homozygous mutation in the
ERCCS6 gene underlies its pathogenesis.

We report on a family of unrelated parents who had two boys with
variable expression of COFS syndrome. Both pregnancies were un-
remarkable, though reduced fetal growth has been noted. After the
delivery both babies serious problems for adapting to the extra uterine
life. Severity of the main signs of the syndrome was variable. Both
had microcephaly under 3rd percentile. Facial dysmorphism included
blepharophymosis, wide and nasal root, prominent philtrum, microgna-
tia, large and soft ears. The first sib had more evident microphtalmia
especially of the left eye. This sib also had diastasis m. recti abdominis.
Joint stiffness was present only in small joints of the hands and feet.
The other sib had severely affected extremities with artrhrogryphisis in
all joints. Ultrasonographic evaluation has been made in both of them,
and MRI has been performed in the second, showing corpus callosum
agenesis, cerebellar hypoplasia, reduced white matter of the brain.
There are many reports of families with affected sibs having COFS
syndrome. The present clinical signs of the sibs were variable, as are

in previously described family. Although molecular diagnosis of the
syndrome has been elucidated, the reason for intrafamilial differences
is still to be evaluated.

P02.074

Use of MLPA technique for the diagnosis of particular
chromosomal abnormalities - clinical and genetic study of a
case

I. M. Ivanov’, C. Rusu?, V. Gorduza?, R. Popescu?, M. Covic?;

"Immunology and Genetics Laboratory-St Spiridon Hospital-lasi, Romania, iasi,
Romania, 2University of Medicine and Pharmacy “Gr.T.Popa”, lasi, Romania,
iasi, Romania.

We present a case with multiple birth defects associated with mental
retardation due to an abnormal karyotype in order to discuss the im-
portance of MLPA in guiding the diagnosis.

Anamnestic data show that the infant is the only child of a young, un-
related, apparently healthy couple. She was born after an uneventful
pregnancy, naturally, at 36 weeks, birth weight 2800g, height 48 cm,
APGAR 8. Postnatal development evolved with severe failure to thrive
and developmental delay.

Clinical examination of the child (1 year old) revealed: dysmorphic face
(tall forehead, short palpebral fissures, deep set eyes, large mouth,
large ears), short neck with excess of skin, skeletal abnormalities (con-
genital hip dysplasia, bilateral talus valgus, arthrogryposis), hypotonia
and severe developmental delay.

Investigations: Echocardiography: patent ductus arteriosus, atrial
septal defect; Neurological exam: generalized muscle hypotonia, ar-
throgryposis; Ophthalmologic exam: normal; Karyotype: 46 XX, add
(9)(p24); Karyotype of the parents: normal; MLPA test (with PO36C and
P070 Mental Retardation Telomere Kit): triple dosage of probe DMRT1
from subtelomeric zone 9p (9p24.3). Add (9)(p24) is in fact dup9p.
Comparison of the clinical features present in our patient and those
in the literature for dup9p will be provided.In conclusion, we present
a case with a particular chromosomal abnormality in order to illustrate
a rare disorder and to discuss the use of MLPA in the identification of
chromosomal abnormalities.

P02.075

Finding genetic causes of unexplainded psychomotor
retardation cases.

B. Hernandez-Charro’, P. Armero’, C. Maqueda’, R. Marin? G. Gutierrez-Agui-
lar®, M. C. Aragén®, P. Madero’;

"Centro de Andlisis Genéticos, Zaragoza, Spain, 2Unidad de Genética. Hospital
Puerta del Mar, Cadiz, Spain, *Servicio de Pediatria. Hospital de Jerez de la
Frontera, Jerez, Spain.

Multiplex Ligation-dependent Probe Amplification (MLPA) is being rou-
tine used to detect subtelomeric alterations in patients with idiopathic
mental retardation and other clinical features. FISH analysis, using
telomere specific probes, is performed to confirm the aberrations iden-
tified by MLPA.

Here we present a family with three sons, two of them showing psy-
chomotor retardation and language difficulty, but no dismorphic fea-
tures. Parents were non consanguineous and healthy. In all of them,
kariotype was normal, at 550 level banding GTG. We performed MLPA
analysis in order to detect possible subtelomeric rearrangements, and
confirmed our results by FISH.

MLPA analysis were performed using the SALSA P069 Human Telo-
mere containing one probe for each subtelomeric region from chro-
mosome 1-22 and the two X/Y pseudoautosomal regions (MRC Hol-
land, Amsterdam, The Netherlands). Fluorescence in situ hybridization
(FISH) with subtelomeric probes (QBiogene) were carried out.

MLPA analysis showed evidence of a deletion in the terminal region of
chromosome 3p (probe CHL1 gene in 3p26) and a duplication in the
subtelomeric region 8q (probe KIAA0150 gene in 8.g24.3) in the two
affected sons, and normal results in the other family members. FISH
using probes 3pter (D3S4558) and 8qter (D8S595) confirmed the im-
balanced subtelomeric rearrangements detected by MLPA in the af-
fected sons and a balanced reciprocally translocation between 3p arm
and 8q arm in the father. Mother and unaffected son were normal.
This study confirms that the combination of MLPA analysis and FISH
allows to resolve cases, where the genetic causes of the clinical fea-
tures would otherwise remain unexplained.
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Study of D2 dopamine receptor (DRD2) gene expression, in
Morphine-sensitized mice in the absence and presence of LiCl

H. Mehregan’, M. Sadeghizadeh’, M. Zarrindast?, K. Azadmanesh?®, A. Jahan-
shahi*;

"Department of Genetics, Faculty of Basic Sciences, Tarbiat Modares Univer-
sity, tehran, Islamic Republic of Iran, 2Department of Pharmacology, School of
Medicine, Tehran Uuniversity of Medical science, tehran, Islamic Republic of
Iran, *Hepatitis and AIDS Dept., Pasteur Institute of Iran, tehran, Islamic Re-
public of Iran, “Department of Physiology, Faculty of Medicine, Tarbiat Modares
University, tehran, Islamic Republic of Iran.

One of the consequences of repeated morphine administration is sen-
sitization in which the intermittent exposure to a fixed dose of drug
results in a greatly enhanced behavioral response to further morphine
administration. The neurotransmitter, dopamine, is involved in several
functions of the brain. Of all the five DRDs, D2 receptor has maximal
affinity for dopamine; there is a growing evidence for the role of D2
receptor in different aspects of addiction

In this study, the expression level of dopamine D2 long (D2L) and D2
short (D2S) isoforms of D2 receptor in morphine-sensitized mice were
investigated in the absence and presence of LiCl (5 and 10 mg/kg).
Morphine sensitization was induced by once daily injection of mor-
phine (30 mg/kg) for 3 days, followed by 5 days wash-out. Using rela-
tive Real-Time PCR, D2L and D2S expression were examined in the
brain regions including striatum, PFC and hippocampus. We found
that morphine treatment leads to a significant increase in D2S level in
the striatum and PFC but has no effect on D2L level in the examined
regions. While administration of LiCl 5mg/kg along with morphine does
not alter D2L and D2S isoforms, LiCl 10 mg/kg treatment results in a
markedly increase in D2S but not D2L expression level in the striatum
and PFC of sensitized mice. The result indicates that morphine sensi-
tization leads to an increase in presynaptic D2S receptor expression
level and is affected by lithium in a dose-dependent manner with low
dose to inhibit and higher dose to enhance the effect.

P02.077

Mucopolysaccharidosis Type IH - A case report

E. Kiss', C. Duicu’, C. Banescu?, V. Bodescu', I. Pascanu?, K. Csep?;

"Pediatric Department, Univeristy of Medicine and Pharmacy, Tg Mures, Ro-
mania, 2Genetic Department, Univeristy of Medicine and Pharmacy, Tg Mures,
Romania.

Mucopolysaccharidosis Type IH (OMIM #607014) or Hurler Syndrome
is the most common disorder of the group of seven mucopolysaccha-
ride storage disorders. MPS IH is inherited in an autosomal reces-
sive manner. The estimated incidence is approximately 1:100,000
newborns. MPS IH is caused by mutation in the gene encoding a-
L-iduronidase. Deficiency of a-L-iduronidase conduct to progressive
accumulation of undegraded glycosmaminoglycans in all bodily tis-
sues. Our proband is a 5 years old male, the only child of an unrelated
couple who was addmited in our clinic for severe respiratory distress.
A comprehensive medical evaluation was made: prenatal and birth his-
tory, physical, neurologic and genetic examinations, biologic and imag-
istic evaluations (cardiac and abdominal ultrasonography, chest, hand
and skull X-ray). By clinical examination we noticed: mental and motor
development retardation, gibbus deformity, claw hand deformity, short
stature, coarse facies, large head, proeminent forehead, hypertricho-
sis, corneal clouding, hepatosplenomegaly, abdominal enlargement,
inguinal hernia, wheezing. His past medical history revealed recurrent
ear and respiratory infections. Positive diagnosis was based on as-
sociation of clinical signs, imagistic evaluation and enzyme deficiency
testing- which demonstrated absent a-L-iduronidase activity in plasma.
Unfortunately his parents refused enzyme replacement therapy (Al-
durazyme®) in spite of his poor condition, knowing it's evolution and
prognosis. Proper genetic counselling was offered. Prognosis of our
case is linked to the respiratory and cardiovascular complications. In
conclusion,we present a case of MPS IH in order to illustrate this rare
genetic disorder but also to discuss the positive diagnosis, the man-
agement and the genetic counseling.

P02.078

Severe congenital cyphoscoliosis associated with multiple
congenital anomalies in an adolescent boy

G. Doros’, M. Gafencu’, A. Popoiu’, B. Zoica', M. Popoiu’, M. Marusteri?, G.
Miclaus?;

"University of Medicine &Pharmacy, Timisoara, Romania, 2Neuromed Clinic,
Timisoara, Romania.

Aim: To present a 17 yo boy, with multiple malformations admitted for
an accurate treatment.

Matherial and methods: The patient was diagnosed at birth with con-
genital cyphoscoliosis, Fallot tetralogy, pulmonary atresia, single kid-
ney and sindactily of the left hand. His teeths, developed anarchic. At
the age of 7 was operated for a Blalock Taussing shunt. He has 19.5
Kg, 132 cm, generalized muscular hypotonia and hypothrophia, cya-
nosis, congenital severe thoraco-lumbar sinistro-concave cyphoscolio-
sis, secondary sterno-condral asymmetry, apex located in left axillae,
gr. lll/6 continous thoracic murmur, and is extremely clever. Laboratory
tests revealed poliglobuly and slightly elevated liver enzymes. He per-
formed a lot of paraclinic investigations.

Results: The cardiac examination mentioned also: MAPCA, anomalies
of the aortic arch and gr. Il aortic insuficiency. Neurologicaly was found
generalized muscular dystrophy. Abdominal ultrasound developed two
hepatric tumors, one left kidney and multiple vascular anomalies. Sur-
gical exam described a Marfan fenotipe. Thorax Angio CT confirmed
aortic arch anomalies, Lusoria artery and multiple arterial connections
to the lungs. Abdominal MRI developed three hepatic tumors, one he-
patic nodular fibrosis and two small hepatic hemangioma. The patient
is in chronic heart failure treatment with Digoxin, antiagregant therapy
and vitamins for the liver. He is suspected of hemangioendothelioma .
Conclusions: Because of his poor clinical condition, severe column cy-
phoscoliosis and multiple associated malformations, the patient was
temporized for the final surgical cardiac repair. His column needs sur-
gical stabilization. The hepatic tumors needs fine needle biopsy. We
have to decide the priorities in treatment for a psedo-normal life.

P02.079

MURCS Association With Situs Inversus Totalis: A Case Report
U. Cetingelik’, C. Sayar’

'Sisli Etfal Training & Research Hospital, istanbul, Turkey, 2Zeynep Kamil Gyne-
cologic and Pediatric Training and Research Hospital, Istanbul, Turkey.
MURCS association is a rare, developmental disorder which involves
the Mullarian duct, the kidneys and the cervicothoracic spine. It is a
sporadic disorder with unknown etiology. The prevalence is 1/50000
female. Occasionally, it may be accompanied by abnormalities involv-
ing various other organs or systems. A 24 year old woman came to
our clinic suffering from primary amenohrrea, then she was diagnosed
MURCS association.

Roéntgenograms showed thoracolumbar vertebral defects-scoliosis
and abdominal MRI revealed pelvic renal ectopy, the absence of the
uterus and also the upper part (2/3) of the vagina. MRI revealed also
presented situs inversus totalis which is a very rare anatomic condi-
tion. Her karyotype was normal 46,XX. This is the first report of situs
inversus totalis in a case of MURCS association.

P02.080

Two cases of Myhre syndrome with retinopathy: further
delineation of the phenotype

S. Whalen’, A. Afenjar’, D. Doummar? N. Dorison?, S. Chantot-Bastaraud®, B.
Keren', D. Héron';

'Dpt de Génétique Cytogénétique et Embryologie, Hopital Pitié Salpétriére,
Paris, France, 2Service de Neuropédiatrie, Hépital Trousseau, Paris, France,
3Service de Génétique et d’Embryologie médicales, Hopital Trousseau, Paris,
France.

Myhre syndrome is characterised by facial dysmorphism, short stat-
ure, joint limitations, brachydactyly, muscle hypertrophy, hearing loss
and mental retardation. Specific radiological findings include thickened
calvarium, hypoplastic iliac wings, broad ribs, and abnormal vertebrae.
No genetic basis has been identified.

We report two unrelated patients with Myhre syndrome, who both had
retinopathy, undescribed up to date.

Patient 1, a 13 year old male, presented with typical dysmorphism, lan-
guage delay, learning difficulties, obesity, precocious puberty, brachy-
dactyly, athletic build, joint limitations, and thick skin. Height was nor-
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mal with advanced bone age. Mild unilateral transmission hearing loss
was detected. Strabismus was noted and electroretinogram showed
macular retinopathy.

Patient 2, a 10 year old female, presented similar clinical features as
patient 1 leading to a diagnosis of Myhre syndrome. She had intra uter-
ine growth retardation and then showed normal stature with advanced
bone age. She presented mild transmission hearing loss. Unilateral
cataract was diagnosed at 6 months. Severe myopia was noted and
electroretinogram showed macular retinopathy.

Karyotype banding, subtelomeric analysis, and metabolic screening
were normal, and CGH array analysis is underway for both patients.
Description of retinopathy in our patients suggests that electroretino-
gram should be systematically undertaken in Myhre patients, in order
to confirm this new feature.

At this time, the main differential diagnoses of Myhre syndrome are
mainly bone disorders (such as geleophysic and acromicric dysplasia).
However, the association of bone, muscular, auditory and retinal in-
volvement could suggest that a metabolic disorder, such as mitochon-
drial dysfunction, could be responsible for Myhre syndrome.

P02.081

Pancreatic hypoplasia presenting with neonatal diabetes
mellitus in association with congenital heart disease and
developmental delay

M. Balasubramanian’, J. P. H. Shield?®, C. Acerini*5, S. Ellard®, J. Walker’, J.
Crolla®, D. J. G. Mackay®', I. K. Temple™'?;

1Sheffield Clinical Genetics Service, Sheffield Children’s NHS Foundation Trust,
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for Children, Bristol, United Kingdom, *University of Bristol, United Kingdom,
“Department Of Paediatrics, Addenbrooke’s Hospital, Cambridge, United King-
dom, *University Of Cambridge, United Kingdom, ®Institute of Biomedical and
Clinical Science, Peninsula Medical School, Exeter, United Kingdom, "Depart-
ment of Paediatrics, St Mary’s Hospital, Portsmouth, United Kingdom, 8Wessex
Regional Genetics Laboratory, Salisbury NHS Foundation Trust, Salisbury,
United Kingdom, °Division of Human Genetics, University of Southampton,
Southampton, United Kingdom, °Wessex Regional Genetics Laboratory, Salis-
bury NHS Foundation Trust, Salsibury, United Kingdom, ""Academic Unit Of
Genetic Medicine, Division of Human Genetics, University Of Southampton,
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Congenital pancreatic hypoplasia is a rare cause of neonatal diabetes.
We report a case series with pancreatic agenesis and congenital heart
disease. Case (1) was born prematurely at 34+2 weeks gestation and
developed hyperglycemia within the first 12 hours of life requiring in-
sulin. She also has exocrine pancreatic insufficiency needing supple-
mentation. Cardiac imaging revealed ventricular septal defect, patent
ductus arteriosus and pulmonary artery stenosis. She is severely de-
velopmentally delayed and has abnormalities on cranial imaging (focal
microcalcification, gliosis and cerebral atrophy).

Case (2) is a child who had antenatally detected truncus arteriosus
who developed diabetes in the neonatal period post surgery. Imaging
of the abdomen confirmed pancreatic agenesis. He has microcephaly
and is developmentally delayed

Case (3) is a female infant born at 34 weeks gestation with an ante-
natal diagnosis of Tetralogy of Fallot. She manifested hyperglycemia
and pancreatic insufficiency from day 3 of life requiring replacement
therapy. Repeated imaging failed to visualise the pancreas. She had
initial motor delay, but is currently well.

Investigations included sequencing of GCK, ABCC8, IPF1, SURT1,
NEUROD1, GATA4, PTF1A and KCNJ11 genes, but no mutation was
found. Genetic investigation to exclude paternal UPD 6, methylation
aberrations and duplications of 6924 was also negative. Array CGH in
case (1) showed a paternally inherited ~250 kb dup(12)(q24.33), not
present in the others.

Permanent neonatal diabetes mellitus due to pancreatic hypoplasia
with congenital heart disease has been reported before and may repre-
sent a distinct condition (Gurson CT et al 1970; Yorifuji T et al 1994).

P02.082

Severe combined immunodeficiency, microcephaly and failure to
thrive. A chromosomal breakage syndrome with mutations in the
NHEJ gene

G. Gillessen-Kaesbach’, H. Neitzel?, V. Dutrannoy?, K. Konrad? R. Varon?
"Institut fir Humangenetik, Liibeck, Germany, ZInstitute of Human Genetics,
Charité, Berlin, Germany.

Recently mutations in the NHEJ (nonhomologous end-joining factor)
gene have been described (Ahnesorg et al., 2006; Buck et al., 2006)
causative for a new chromosomal breakage syndrome characterized
by severe combined immunodeficiency, microcephaly, developmental
delay and subtle facial dysmorphism.

Here we present the clinical, cellular and molecular findings in a Turk-
ish boy, first son of consanguineous parents. At term, he showed low
birth measurements [weight 2290g (-4.2 SD), length 49 cm (-2 SD),
OFC 32 cm (-4 SD). He developed respiratory infections and a severe
autoimmune anemia. At age 13 months he had a weight of 5200g (-3.3
SD), height: 64 cm (-2.8 SD) and OFC: 38,5 cm (-5,3 SD). Motor and
mental developmental development was nearly normal. At the age of 4
months a tentative clinical diagnosis of Nijmegen breakage syndrome
was made. Chromosomal breakage analysis revealed a high rate of
chromosomal breakage and extremely high levels of damage after ir-
radiation. Molecular testing showed a known homozygous mutation
(R178X) in exon 5 of the NHEJ gene.

We describe the clinical, cellular and molecular findings of this new
autosomal recessive chromosome breakage syndrome with respect
to the literature.

P02.083

Broad first digits, facial and oral anomalies, and developmental
delay in a three-generation family: A Novel Syndrome?

E. Lisi', V. Mardo’, A. Hata?, D. Riegert-Johnson’, S. A. Boyadjiev?;
"McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University,
Baltimore, MD, United States, 2Section of Genetics, University of California
Davis, Sacramento, CA, United States.

A characteristic combination of facial, oral, and digital anomalies was
observed in a three-generation Caucasian family, with a segregation
pattern suggestive of an autosomal dominant inheritance. The facial
dysmorphism included prominent forehead, almond shaped eyes with
upslanting palpebral fissures and medial epicanthal folds, broad na-
sal bridge, thin upper lip, and posteriorly rotated ears. Observed oral
anomalies included high arched palate, torus palatinus and midline
groove of the lower lip. All affected family members had broad thumbs
and great toes, speech delay, and mild mental retardation. Seizures,
macrocephaly, abnormal brain MRI, somatic overgrowth, congenital
heart defects (VSD with coarctation of the aorta), and cryptorchidism
were also observed among various members of this family. Microsatel-
lite analysis excluded linkage to CREBBP and EP300, the genes as-
sociated with Rubinstein-Taybi syndrome. Additionally, Simpson-Go-
labi-Behmel syndrome was considered, but X-linked inheritance was
excluded by the presence of male-to-male transmissions and two af-
fected females. Cytogenetic studies, including karyotype, subtelomere
screen, and FISH for 22q11 deletion syndrome, were normal. Taken
together, we believe that this condition represents a novel dysmorphic
genetic syndrome.

P02.084

Xp11.4 deletion identified by array-CGH in a mother and her
daughters causing OFCD phenotype

N. Pasz', A. Dieux-Coeslier’, C. Morisot?, E. Laumonier®, S. Manouvrier-Hanu’,
J. Andrieux?;

Service de génétique Guy Fontaine, Lille, France, 2Service de Réanimation

et Médecine Néonatale, Lens, France, *Service d’ophtalomogie, Lille, France,
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We report on a familial case of syndromic bilateral congenital cata-
ract with dysmorphic features in a mother and both of her daughters.
The younger daughter, referred to the genetic clinic, showed additional
malformations comprising atrial septal defect, facial dysmorphic fea-
tures (synophris, high nasal bridge, small cup shaped ears, bifid uvula,
long philtrum, microstomia), dental anomalies (delayed eruption, oligo-
dontia), skeletal manifestations (irregular metacarpal epiphyses ossifi-
cation) and moderate developmental delay. High resolution karyotype
was normal. The array-CGH analysis identified an Xp11.4 deletion of
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2-2.2 Mb. This deletion, which encompasses several genes including
RPGR, OTC, TSPAN7 and BCOR, was also present in the mother and
the sister of the proband. Both of them also have congenital cataract
and dental anomalies, and hammer toes as well as bilateral 2-3 toe
syndactyly were also present in the sister.

Among the deleted genes, TSPAN7 plays a role in mental retardation,
and BCOR (BCL6 co-repressor) seems to be the best candidate gene
to explain the familial clinical features. Several frameshift, deletion,
nonsense mutations and exonic deletions were found in BCOR caus-
ing Oculo-facio-cardio-dental (OFCD) syndrome. OFCD syndrome is
an X-linked dominant condition with presumed male lethality charac-
terized by multiple congenital anomalies: cardiac abnormalities (septal
defects), ocular malformations (congenital cataracts, microphtalmia),
facial dysmorphic features, cleft palate and dental anomalies (delayed
dentition, oligodontia, abnormal shaped teeth, radiculomegaly). Some
reported cases developed psychomotor and mental retardation.
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Renal insufficiency, a frequent complication of oral-facial-digital
syndrome type |
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The oral-facial-digital syndrome type | (OFDI) involves multiple con-
genital malformations of the face, oral cavity and digits. It is the most
frequent type of oral-facial-digital syndrome, characterised by X-linked
dominant mode of inheritance with lethality in males. The OFD1 gene
encodes for a centrosomal protein located both in the primary cilium
and in the nucleus, leading to consider the OFDI syndrome as a ciliop-
athy. A polycystic kidney disease (PKD) is reported in almost one third
of OFDI patients, but long-term outcome of the renal disease has been
essentially described through isolated cases. We report on the renal
manifestations of a cohort of 34 patients with an identified mutation
in the OFD1 gene. Patients are aged of 1 to 68 years. Their median
follow-up is of 16.5 years. Among them, 12 (35%) patients presented
with PKD (11/16 (69%) if only adults were considered) with a median
age at discovery of 29 years. Ten of them also presented with renal
impairment and six were grafted. One grafted patient under immuno-
suppressive treatment died from a malignant tumor originated from a
native kidney. In patients aged 36 or more, the probability to develop
renal failure was estimated to be more than 50%. Besides, neither
genotype-phenotype correlation nor clinical predictive association with
renal failure could be evidenced. These data reveal an unsuspected
high frequency with age of renal impairment in OFDI syndrome. Sys-
tematic ultrasound scans and renal function follow-up are therefore
highly recommended for all OFDI patients.
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Mutational spectrum of the Oral-facial-digital type | syndrome: a
study on a large collection of patients
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"Telethon Institute of Genetics and Medicine-TIGEM, Naples, Italy, 2Department

of Pediatrics, University Federico Il, Naples, Italy.

Oral-facial-digital type | (OFDI; MIM 311200) syndrome is a male lethal
X-linked dominant developmental disorder belonging to the heteroge-
neous group of Oral-facial-digital syndromes (OFDS). OFD type | is
characterized by malformations of the face, oral cavity and digits. CNS
abnormalities and cystic kidney disease can also be part of this condi-
tion. This rare genetic disorder is due to mutations in the OFD1 gene
that encodes a centrosome/basal body protein necessary for primary
cilium assembly and for left-right axis determination, thus ascribing
OFDI to the growing number of disorders associated to ciliary dysfunc-
tion. We now report a mutation analysis study in a cohort of 109 unre-
lated affected individuals collected worldwide. Putative disease-caus-
ing mutations were identified in about 80% of patients. We describe
67 different mutations, 64 of which are novel, including 36 frameshift,
9 missense, 11 splice-site and 11 nonsense mutations. Most of them
concentrate in exons 3, 8, 9,12,13 and 16, suggesting that these may
represent mutational hotspots. Phenotypic characterization of the pa-
tients collected provided a better definition of the clinical features of
OFD type |. Differently to what previously observed, our results indi-
cate that renal cystic disease is present in 60% of cases with over 18
years of age. Genotype-phenotype correlation reveal significant asso-
ciations of the high-arched/cleft palate most frequently associated to
missense and splice-site mutations. Our results contribute to expand
our knowledge on the molecular basis of OFD type | syndrome. In
addition these results will help in defining the clinical spectrum and
recognition of Oral-facial-digital syndromes.

P02.087

Isolated oligodontia and hypodontia in multiplex families

E. Severin, C. C. Albu, D. F. Albu, D. Stanciu;

“Carol Davila” Univ Med Pharm, Bucharest, Romania.

Introduction: Oligodontia is defined as congenital lack of more than
six teeth and hypodontia is used when one to six teeth are missing.
Oligodontia is a rare anomaly of tooth number while hypodontia is a
common one. Both anomalies have a genetic background and are in-
herited in successive generations of a family.

Objectives: to evaluate and compare the pattern of missing teeth in
families, to observe similarities and differences of dental phenotype
among affected relatives, to characterize the mode of inheritance and
to identify distinct groups of patients for further molecular investiga-
tions.

Patients and Methods: Clinical examinations were carried out on 6
Caucasian patients and their affected first-degree relatives from 3
families with a family history of missing permanent teeth. Combined
examination of clinical phenotypes and orthopantomograms improved
the precision of diagnosis. Family study was used to determine wheth-
er there is a hereditary basis for oligodontia or hypodontia.

Results: We describe tooth agenesis in three main groups: mother-
daughter, sister-sister and brother-sister. None of the patients and
their first-degree relatives shared similar patterns of missing teeth. No
correlation exists between the patterns of missing permanent teeth in
related individuals. Predominant dental phenotype involved anterior
teeth agenesis and symmetrical (left - right) hypodontia. Anomalies of
tooth-size and tooth-shape were also observed in association with hy-
podontia but not with oligodontia. Gender difference did not influence
the severity of phenotype.

Conclusions: Multiplex family research allows for the study of inherit-
able oligodontia/hypodontia, pattern of inheritance and genetic cause.

P02.088

Otopalatodigital syndrome type 2, perinatal approach and
identification of a new mutation in the Filamin A gene

M. Aguinaga’, C. Yam', A. Hidalgo? D. G. Mayén’;

"Instituto Nacional de Perinatologia, Mexico City, Mexico, ?Hospital General de
México, Mexico City, Mexico.

Introduction: Otopalatodigital syndrome type 2 (OPD2) is part of the
so-called spectrum otopalatodigital disorders, it presents an X linked
mode of inheritance and males generally have a more severe pheno-
type than women. Mutations responsible for the phenotype are found
in the FLNA gene located in Xg28, the Filamin A protein is widely ex-
pressed and has an essential role in migration and cell morphology.
Case Report: Newborn mexican male patient, first pregnancy of
healthy and non-consanguineous parents. Prenatal ultrasound as-
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sessment was carried out at 23.3 weeks of gestation, the study re-
vealed intrauterine growth restriction, ribs with angle grinding, cleft
hands and bowed femurs. An amniocentesis was performed showing
a normal 46, XY karyotype. Physical examination showed wide fonta-
nels and sutures, broad face, downslanting palpebral fissures, broad
and depressed nasal bridge, anteverted nares, central cleft palate, mi-
croretrognathia and rotated and low implanted ears. Short neck, hands
with digitalization of thumbs,diastasis between first and second finger
bilaterally, clinodactyly of bilateral fifth fingers and cutaneous syndac-
tyly between third and fourth fingers with hypoplasic, convex nails. X-
rays of the tubular bones showed bowed humerus, femur and tibia,
both fibulas were small.

Results: Molecular analysis of exon 3 of FLNA gene showed and in-
sertion at codon 209 that generates a frameshift without causing a
premature stop codon in the patient and his mother and has not been
previously reported.

Discussion: A clinical diagnosis of OPD2 was initially suspected in our
patient based on prenatal and postnatal clinical findings. Clinical evo-
lution and molecular studies confirmed the disease.

P02.089

Spectrum of oral clefts in the light of contemporary research
study

A. Matuleviciené'?, L. Ambrozaityté'? E. Preik$aitiené’, A. Utkus™?, L.
Linkevigiené*, B. Aleksitiniené"?, E. Dagyté'?, Z. Ciuladaité™?, V. Sliuzas', V.
Kucinskas™?;

'Department of Human and Medical Genetics, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania, ?Centre for Medical Genetics, Vilnius University
Hospital Santariskiy Klinikos, Vilnius, Lithuania, ®Institute of Odontology, Faculty
of Medicine, Vilnius University, Vilnius, Lithuania, *Vilnius University Hospital
Zalgirio Klinikos, Vilnius, Lithuania.

Aim. To apply contemporary knowledge in genomics, modern tech-
niques for experimental testing and data analysis in the investigation
of genetic and genomic basis of oral clefts (OCs) and the acquired
knowledge introduced into the practise of Lithuanian health system.
Material and method. The study group consisted of 250 patients with
OCs and one or more major congenital anomalies. According to syn-
dromologic, cytogenetic and molecular genetic data analysis were cat-
egorized into two groups: recognized conditions (40.8%, 102 cases)
and unknown origin (59.2 %, 148 cases) during the past decade. The
type of cleft was classified according to ICD-10 and LAHSHAL clas-
sifications.

Results. 74 patients had recognized syndromes and sequences (20
different units). One of the most common was Pierre Robin sequence
(32 cases), 6 cases of holoprosencephaly, 5 cases of OFD syndrome,
4 of amniotic band sequences. Among the cases with recognized con-
ditions 28 had chromosomal abnormalities: such as trisomy 13 (16
cases), trisomy 21 (1 case) and trisomy 18 (1 case), others were partial
trisomies (46, XY, rec(14) dup(14) inv(14)(p11.2;932.1); 46, XX, der(1
3)t(13;20)(p11.2;p13)), partial deletions (46,XX, del(18)(q21.32;gter)),
reciprocal translocations (46, XX, t(10;11)(p11.2;9g23.3), 46, XX,
t(2;6)(p21;p25), 46, XX, 1(8;16)(p21.1;p13.1)) and two mosaic karyo-
types (46, XY [1)/46, XY, r(21) [10]/46, XY, -21, +mar [30]/45, XY, -21
[9] and 47 ,XX,+mar [17]/46,XX [3]). DNA microarray based on APEX2
technology with 640 SNPs in 43 CLP candidate genes was carried out
for 104 triads.

Conclusion. The obtaining results were relevant to further prophylaxis
of the definite population.

P02.090

Search for genomic imbalances in a cohort of 20 patients with
oral-facial-digital syndromes negative for mutations and large
rearrangements in the OFD1 gene

C. Thauvin-Robinet'?, P. Callier’, B. Franco*®, B. Aral®, N. Gigot’, A. Donzel’,
A. Mosca-Boidron®, A. Masurel-Paulet’?, F. Hueté, J. Teyssier®, F. Mugneret®, L.
Faivre’?;

'centre de génétique, Dijon, France, ?Centre de Référence Maladies Rares

- Anomalies du Développement et Syndromes Malformatifs de I'Interrégion Est,
CHU Dijon, Dijon, France, 3Laboratoire de Cytogénétique, CHU Dijon, Dijon,
France, “Telethon Institute of Genetics and Medicine (TIGEM), Napoli, Italy,
SMedical Genetic Services, Department of Pedliatrics, Federico Il University

of Naples, Napoli, Italy, °Laboratoire de Génétique Moléculaire, CHU Dijon,
Dijon, France, "Laboratoire de Génétique Moléculaire, CHU Le Bocage, Dijon,

France, ®Service de Pédiatrie 1, Hopital d’Enfants, CHU Dijon, Dijon, France.
Oral-facial-digital syndromes (OFDS) result from the association of
abnormal clinical features affecting almost invariably the face, mouth
and digits. Other organ systems can be involved, defining a complex
nosology including 13 specific subtypes. Some of them have been de-
scribed in only one or two reports. Some overlap between subtypes
is suspected. The clarification of this complex nosology could only
come from a better understanding of their molecular bases. However,
only the OFD1 gene responsible for OFD type | is currently known.
Because of the presence of multiple congenital abnormalities (MCA)
and/or mental retardation in some OFDS, we questioned about the
possibility of submicroscopic rearrangements as a cause of OFDS. We
therefore performed high-resolution array-CGH (244 or 105K Agilent)
in a series of 20 OFDS negative for mutations and large rearrange-
ments in the OFD1 gene, gathered through an international collabo-
ration. Only seven patients could be assigned to a specific subtype
of OFDS. Three patients had malformations that are not commonly
found in the different OFDS subtypes, including gyration abnormali-
ties, abnormal lung lobulation, deafness, imperforate anus, and trigo-
nocephaly. Nine patients had mental retardation. We failed to evidence
submicroscopic chromosomal imbalances in this series. These results
suggest that chromosome imbalances appear rarely involved in OFDS
and that mutations within single genes may be responsible for these
phenotypes. Further work at a molecular level is needed to identify
the causes and allow appropriate counselling for families regarding
specific recurrence risk and prognosis.

P02.091

Confirmatory report of Megarbane autosomal recessive oto-
facial syndrome

M. Mathieu’, G. Morin’, B. Demeer’, F. Imestouren-Goudijil', B. Devauchelle?,
C. Kolski®, B. Deschepper, T. Attié-Bitach®, A. Receveur®, H. Copin;

'Unité de Génétique Clinique - CHU d’Amiens, Amiens, France, ?Service de
Chirurgie Maxillo-Faciale - CHU d’Amiens, Amiens, France, *Service d’'ORL

- CHU d’Amiens, Amiens, France, “Service de Radiologie A - CHU d’Amiens,
Amiens, France, °Département de Génétique - Hépital Necker - Enfants Mala-
des, Paris, France, SLaboratoire de Cytogénétique - CHU d’Amiens, Amiens,
France.

In 2005, Megarbane et al reported two sisters from a Libanese con-
sanguineous family (their parents were first cousins), with a new oto-
facial syndrome. These patients presented microcephaly, dysmorphic
features, very dysplastic low-set ears, malformation of the middle ear
and short stature. In addition, one of the patients had a posterior cleft
palate, and the other an oesophageal atresia. Because of the recur-
rence in sibs and the parental consanguinity an autosomal recessive
mode of inheritance was suggested.

We report a similar observation concerning an 18-year-old boy. This
patient was the second of three children from non consanguineous
parents. There was no remarkable familial history. He presented a
mandibulo-facial dysostosis with microcephaly, extremely rudimentary
and low-set helix of ears, absence of the external auditory channel,
long nose with low columella, short philtrum, everted lower lip and
small chin. A low implantation of the thumbs, with ankilosis of the right
one, was noticed. The patient also presented a mild mental retardation
and severe conduction deafness. The CT scan revealed hypoplastic
middle ear cavity with absence of aeration and underdeveloped audi-
tory ossicles. At the age of 18, the microcephaly persisted (-3 SD),
stature was normal (171cm) but stayed inferior to the familial height.
Chromosomal investigations (standard karyotype and array-CGH)
were normal. The molecular screening of the CHD7 gene responsible
of the CHARGE association was negative.

We compare this observation with other known oto-facial syndromes
and especially the familial observation of Megarbane.

P02.092

Phenotypic characterization of PHACE(S) Association, first
Italian study based on Eight patients

A. Baban'?, M. Pelegrini’, M. T. Divizia?, N. Vercellino’, L. Bricco? G. Gimelli?,
E. Priolo®, A. Rimini', A. Rossi*, S. GimellP®, R. Ravazzolo*%, G. Pongiglione’, M.
Lerone?, P. Dalmonte’;

"Cardiovascular Department- Gaslini Children Hospital, Genova, Italy, 2Mo-
lecular and Cytogenetics Unit- Gaslini Children Hospital, Genova, Italy, *Oph-
thalmology Unit- Gaslini Children Hospital, Genova, Italy, “Neuroradiology
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Unit- Gaslini Children Hospital, Genova, Italy, *Department of Genetic and
Laboratory Medicine- Geneva University Hospitals, Geneva, Switzerland,
56Department of Pediatrics and Center of Excellence for Biomedical Research
(CEBR)- University of Genova, Genova, ltaly.

PHACE (OMIM No. 606519) is a neurocutaneous syndrome encom-
passing: Posterior cranial fossa malformations (PCFM), Facial Hem-
angiomas (FH), Arterial anomalies (AA), Cardiac Anomalies (CA), and
Eye Abnormalities (EA). PHACE(S) is used when ventral developmen-
tal defects are present. The underlying pathogenesis of PHACE is un-
known. To date less than 300 patients are reported world wide since
initial description.

Aims of our study:

-Describe the phenotype in a patients’ series.

-Verify already present data in literature.

-Obtain diagnostic standards.

-Obtain useful information from prognostic and therapeutic points of
view.

-ldentify new etiopathogenetic hypotheses or validate already present
ones in literature.This is a multidisciplinary study of 8 patients referred
to our Tertiary Medical Center.

The diagnosis of PHACE was established if the characteristic large,
plaquelike, or segmental FH were observed associated to any of pre-
viously described anomalies. According to our protocol all patients
undergo vascular surgeon, cardiologist, pediatrician, geneticist, oph-
thalmologist, neuroradiologist and whenever indicated cardiosurgeon
specialistic visits. Blood sample is performed for standard Karyotyping
and Array CGH. Informed consent was obtained from the parents of
each participating child.

Our preliminary results confirmed the strong female predominance
(6/8) and absence of familial cases.

Although PCFM constitute the most commonly observed developmen-
tal brain abnormalities in PHACE, none of our patients had any. On the
other hand, 6 patients presented cerebrovascular abnormalities. AA,
mostly aortic coarctation, was present in 6 and none had CA. EA are
present in 4 patients. We present the classification of most frequently
observed malformations, Array-CGH results and different therapeutic
aspects.

P02.093

Polycystic kidney disease associated with 21-hydroxylase
defficiency - case report

I. Maris™?, C. Daescu'?, I. Sabau™?, I. Micle'? C. Capitaneanu’, M. Puiu’, C.
Duncescu?;

"University of Medicine and Pharmacy , Victor Babes”, Timisoara, Romania,
2Children’s Hospital ,Louis Turcanu”, Pediatric Clinic I, Timisoara, Romania.
Background: PKD in children is defined as an inherited disorder involv-
ing progressive cystic dilations at any point along the nephron and
varying degrees of extrarenal involvement (gastrointestinal tract, car-
diovascular system, reproductive system, CNS), and is known now
as a cilliary disease. The issue of this paper is to present a case of
PKD associating 21-hydroxylase defficiency, diagnosed and followed-
up in our clinic since newborn. Method: female girl, aged 3 years and
4 month, presented as newborn with clytoris hypertrophia, SGA. En-
docrine evaluation (17-hydroxiprogesterone, cortisole, testosterone,
DHEA) established the diagnosis of adrenogenitally syndrome - 21-
hydroxylase defficiency. Elevated serum BUN and creatinine led to a
nephrologic imagistic evaluation, which showed a polycystic right kid-
ney and a hypoplasia of the left kidney, CrCl = 12,12 ml/min, no hyper-
tension. Substitutive treatment with hydrocortisone orally was initiated.
Close follow-up included: growth parameters, clinical examination,
renal function, Ca - P metabolism, hematologic evaluation, hormone
determinations, imagistic assessment. Results: The patient devel-
oped progressive renal failure (CrCl = 16,3 ml/min), anemia (Epoetine
started december 2007), renal osteodystrophy (1,25-dihydroxy vitamin
D3 administration), presented few episodes of urinary tract infections
and failure to thrive. Clinical evaluation of the genitalia and hormone
determinations showed a good response to substitutive treatment. The
evaluation of growth hormone therapy, started december 2007, is in
course. Conclusion: metabolic balance was difficult to obtain because
of the associated pathology, and the 21-hydroxylase defficiency could
be an unfavorable factor for the evolution of the renal disease.

P02.094

Bilateral vocal cord paralysis, left lower motoneurone7t cranial
nerve palsy and left 12*" cranial nerve palsy - another case of
Plott syndrome?

K. Becker'?, C. Riddick’, R. Kneen®, K. Southern?, A. M. Danzell°, P. Minchom®;
"North Wales Clinical Genetics Service, Glan Clwyd Hospital, Bodelwyddan,
Rhyl, United Kingdom, 2Institute of Medical Genetics, University Hospital of
Wales, Cardiff, United Kingdom, SDepartment of Neurology, Alder Hey Hospital,
Liverpool, United Kingdom, “Department of Respiratory Medicine, Alder Hey
Hospital, Liverpool, United Kingdom, °Department of Gastroenterology, Alder
Hey Hospital, Liverpool, United Kingdom, Department of Paediatrics, Wrexham
Maelor Hospital, Wrexham, United Kingdom.

Plott syndrome was first described in 1964 by Plott et al. in three broth-
ers with permanent laryngeal abductor paralysis and mental retarda-
tion [Plott et al., 1964]. One affected male had a left 6™ cranial nerve
palsy. In 1973, Watters and Fitch described a pedigree which made X-
linked recessive inheritance likely [Watters et al., 1973]. Two brothers
were affected as well as a first cousin once removed through females.
The mental retardation seen in two of these three patients was more
severe than in the previously reported patients. We report a male pa-
tient who presented at birth with stridor. He required a tracheostomy
and bilateral vocal cord paralysis was diagnosed. Neurological exami-
nation revealed a left lower motoneurone 7" cranial nerve palsy and a
left 12" cranial nerve palsy. He showed mild motor delay and walked
at 22 months. He is the only affected child in the family, and therefore
no definite conclusions can be drawn as to possible inheritance. Auto-
somal recessive inheritance of bilateral vocal cord paralysis has also
been postulated in the literature [Koppel et al., 1996], as well as au-
tosomal dominant inheritance [Schinzel et al., 1990; Manaligod et al.,
1998], but in these patients, no developmental delay was observed,
nor was there involvement of any other cranial nerves. Plott syndrome
therefore seems to be the most likely diagnosis in our patient.

P02.095

Poland Syndrome - case report

I. I. Kavecan, J. D. Jovanovic Privrodski, M. Vislavski, M. R. Obrenovic, D.
Katanic;

Institute for Children and Youth Health Care Vojvodina, Novi Sad, Serbia.
Poland Syndrome (PS) is named after Alfred Poland, who described
it in 1841. Poland described a range of several abnormalities, among
which the absence of the pectoralis major and pectoralis minor mus-
cles and syndactyly. The incidence of PS was estimated at 1 in 30,000.
The syndrome is thought to be of vascular origin. Our female patient
was first - born child. This was controlled and non-complicated preg-
nancy of not consanguineous parents. The baby was born on term.
Growth parameters were weight=2620 g; length=46 cm. Mother no-
ticed smaller right hand and right nipple and asymmetry of thorax at
birth. Development milestones have been appropriate for her chrono-
logical age. She attained menarche at age 14. Investigation of family
history revealed a deaf and mute grandfather. The proband was first
observed by geneticist at age 14. Growth parameters were weight=43
kg; height=153 cm; and head circumference=53 cm (below 10th per-
centile). Vital parameters were normal. At the physical examination
there were aplastic right breast and hypoplastic right nipple. In addi-
tion, she lacked the sternal origin of the right pectoralis muscle and
axillary hair. She had shortening of right upper limb, hypoplastic right
hand and nails with brachydactyly of all fingers and clynodactyly of 5th.
Lower limbs were normal and symmetric. Karyotype revealed 46,XX.
Radiographic examination showed shortening of middle phalanxes of
the right hand and lack of soft tissue shadow of right breast. Treatment
should include reconstructive surgery and possibly implantation of bio-
engineered tissue in adult period.

P02.096

Poland-Mobius syndrome associated with celiac disease-case
report

M. Mihailov, M. Serban, G. Doros, A. Popoiu, B. Zoica, |. Bacos, M. Puiu, .
Simedrea, O. Belei, E. Ursu;

University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania.
Poland-Mé&bius syndrome associates two rare congenital syndromes
and consists of craniofacial, musculoskeletal, cardiovascular defects
and cranial nerve palsies.

We report a case of a male newborn with Poland-M&bius syndrome,
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who was admitted in the Ilird Pediatric Clinic Timisoara. The patient,
born at 38 week of gestation, with 3000g, was the second child of
young, healthy and unrelated parents. The older brother has no anom-
alies. There was no history of maternal irradiation or drug ingestion
during pregnancy, and no family history of any congenital birth anoma-
lies.

Clinical examination revealed underdevelopment of the left pectoralis
major muscle, absence of the left areola, absence of the distal pha-
lange of the left index, dextrocardia (confirmed by chest radiography,
electrocardiograpy and echocardiography). He has also gastroesoph-
ageal reflux, confirmed by Barium Swallow X-ray. Abdominal sonogra-
phy was normal. Neurologic examination revealed generalized hypo-
tonia, convergent strabismus, unexpressive face, right facial palsy and
swallowing difficulties. Chromosomal analysis was normal.

The patient was admitted several times in our clinic, presenting respi-
ratory infections with respiratory insufficiency. In time, he developed
signs of severe malnutrition, so that malabsorbtion tests were per-
formed. We found positive IgA/IgG anti-tissue transglutaminase anti-
bodies (IgA/IgG tTG), as well as Immunoglobulin A anti-endomysium
antibodies (EMA) serum levels.

We performed enteroscopy with jejunal biopsy, which revealed Marsch
IIIC villous atrophy. Haplotype analysis showed DQ2 in cis conforma-
tion (DQA1*0501 and DQB1*0201 alleles).

Conclusion. We present a rare association between Poland-Mdbius
syndrome and celiac disease. It is unclear if their etiology is common,
or there are just two coincidental factors.

P02.097

Parkinsonism, axonal neuropathy and cerebellar signs in two
siblings with recessive POLG mutations

J. Rankin’, N. Gutowski?, V. Pearce®, C. Smith*, J. Poulton®;

"Peninsula Clinical Genetics Service, Exeter, United Kingdom, 2Department of
Neurology RD&E, Exeter, United Kingdom, *Department of Medicine RD&E,
Exeter, United Kingdom, “Oxford Medical Genetics Laboratories, Oxford, United
Kingdom, *Mitochondrial Genetics Service, Oxford, United Kingdom.
Mutations in POLG, which encodes the catalytic subunit of mitochon-
drial DNA polymerase gamma, have been identified in patients with
diverse phenotypes. For example, recessive mutations are found in
Alpers syndrome, autosomal recessive progressive external ophthal-
moplegia (arPEO) and ataxia neuropathy spectrum (ANS) whereas
dominant mutations are found in families with autosomal dominant
PEO (adPEO) in which there may also be parkinsonism and premature
ovarian failure. In 2006, two sisters with early onset parkinsonism and
neuropathy, but without PEO, were found by Davidzon and colleagues
to be compound heterozygotes for the recessive POLG mutations
G737R and R853W.

We report a brother and sister with the same two mutations. The sister
presented with parkinsonism aged 28 years and subsequently devel-
oped dysarthria. The brother was ataxic from age 18 years and later de-
veloped dysarthria and nystagmus. Ophthalmoplegia and ptosis were
absent, however both had a severe, axonal, predominantly sensory
neuropathy. MRI revealed no intracranial abnormality but prominence
of the temporalis muscle was noted in both. Muscle biopsies were not
done. The heterozygous parents were clinically normal. These siblings
are remarkable firstly because parkinsonism is only rarely associated
with recessive POLG mutations and secondly because patients with
ANS due to POLG mutations usually have typical MRI abnormalities.

P02.098

Mutations in Human Beta-2b Tubulin Result in Asymmetrical
Polymicrogyria
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Polymicrogyria is a relatively common but poorly understood defect
of cortical development characterized by numerous small gyri and a
thick disorganized cortical plate lacking normal lamination. We show
an association between bilateral asymmetrical polymicrogyria and de
novo mutations in a beta-tubulin gene, TUBB2B, in four patients and
a 27 GW(gestational week) fetus. Neuropathological examination of
the fetus revealed an absence of cortical lamination associated with
the presence of heterotopic neuronal cells in the white matter, and
neuronal overmigration through breaches in the pial basement mem-
brane, reminiscent of “cobblestone-like” phenotypes observed in a
Gpr56-/- mice model. In utero RNAi-based inactivation demonstrates
that TUBB2B is a new gene that is critically involved in neuronal migra-
tion. We also show that two disease associated mutations lead to an
impaired formation of tubulin heterodimers as a result of deficiencies
in the complex chaperone-dependent tubulin heterodimerization path-
way. These observations, together with previous data, demonstrate
that disruption of microtubule-based processes underlies a large spec-
trum of neuronal migration disorders that includes not only lissenceph-
aly/pachygyria, but also polymicrogyria malformations.

P02.099

Is the pattern of root resorption in human teeth dependent on
the gene amelogenin?

M. Bille, D. Nolting, I. Kjaer;

Department of Orthodontics, Copenhagen, Denmark.

Introduction. It has been demonstrated that abnormal resorption of
primary roots is associated with unexpected resorption of permanent
roots (Bille et al., Eur J Orthod 2008; 30(4): 346-51). This leads to
the hypothesis that root resorption is not always acquired, but can be
inherited. This preliminary study is an immunohistochemical study on
human teeth focusing on the gene amelogenin. Amelogenin has for-
mally been associated with root resorption in mice (Hatekeyama et al.,
J Biol Chem 2003; 278(37): 35743-8).

Material. 18 primary teeth extracted from 10 children due to dental
treatment.

Method. Paraffin sections for immunhistochemistry reaction were pre-
treated with Tris-EDTA pH 9 at 60°C for 90 minutes. Sections were
washed in TBS, encircled with a Dako pen (Dako, S2002), washed
in TBS. Sections were incubated with Peroxidase-Blocking Solution
(Dako, S2023), washed in TBS, incubated in primary antibody for 60
minutes using: Anti-Amelogenin (ABIN 187765, antibodies-online.
com) diluted 1:3000 (Antibody Diluent, Dako, S2022).

Sections were washed in TBS, incubated with peroxidise labelled
polymer (Dako, K5007), washed, incubated in Substrate Buffer/DAB+
Chromagen (Dako, K5007), washed in destilled water,

counter stained in Carazzi’s haematoxylin (Dako, S3301), washed, de-
hydrated and coverslipped using Pertex (Histolab, Sweden).

Results. Strong amelogenin expression was seen in the periodontal
membrane as small and well distinct islands in regions without root
resorption, while amelogenin expression was weak and mostly absent
in resorption lacunas.

Conclusion. The present study showed that amelogenin might play a
decisive role in human root resorption and therefore might influence an
inherited pattern of root resorption.

P02.100

Restrictive dermopathy in a newborn caused by null mutation in
ZMPSTE24 gene

G. Yesil', I. Hatipoglu, A. De Sandre-Gionovalli?, B. Tiiysiiz';

'Istanbul University, Cerrahpasa Medical Faculty, Pediatric Genetics, Istanbul,
Turkey, 2Hépital d’Enfants la Timone, Département de Génétique Médicale,
Marseille, France.

We described a 4 days boy old with tight, translucent skin, prominent
vessels, skin erosions and dysmorphic findings consisting hyper-
telorism, antimongoloid axis, sparse eyelashes and eyebrows, pinched
nose, natal teeth, microretrognathia and ‘o’ shaped mouth. Multiple
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joint contractures, dysplastic clavicles and thin ribs were also noteable.
He died on 14 days of his life from respiratuar distress. The patient was
diagnosed as Restrictive Dermopathy which is a rare, lethal autosomal
recessive disorder characterized by; tight and rigid skin with erosions,
prominent superficial vasculature and epidermal hyperkeratosis, small
mouth, small pinched nose, micrognathia, sparse or absent eyelashes
and eyebrows and joint contractures. Restrictive dermopathy is caused
by the mutations in the zinc metalloproteinase gene ZMPSTE24 or
LMNA. Analysis by direct sequencing of the gene ZMPSTE24 was per-
formed and a single base insertion on exon 9 was identified in the pa-
tient on homozygous state (c.1085_1086insT) leading a null mutation
(p.Leu362PhefsX19). The parents latter demanded genetic consulta-
tion for next pregnancy. Found mutation on ZMPSTE24 was searched
on the DNA derived from corionic villi specimen and seen that the fetus
inherited normal allels form both of the parents.

P02.101

Restrictive dermopathy in two siblings caused by novel
compound heterozygous mutations of the ZMPSTE24 gene

R. Smigiel’, A. Jakubiak’, V. Esteves-Vieira?, K. Szela’, A. Halon*, T. Jurek®, N.
Lévy®, A. De Sandre-Giovannoli’;

"Genetic Department Wroclaw Medical University, Poland, Wroclaw, Poland,

2L aboratoire de Génétique Moléculaire, Département de Génétique Médicale,
Hépital d’Enfants la Timone,, Marseille, France, *Newborns and Premature
Infants Ward, Specialist Mother and Child Health Care Unit, Opole, Poland,
“Pathomorphology Department, Wroclaw Medical University, Wroclaw, Poland,
SForensic Medicine Department, Wroclaw Medical University, Wroclaw, Poland,
SLaboratoire de Génétique Moléculaire, Département de Génétique Médicale,
Hépital d’Enfants la Timone, Marseille, France, "Inserm UMR_S 910, « Medi-
cal Genetics and Functional Genomics », Faculté de Médecine de Marseille,
Marseille, France.

Restrictive dermopathy (RD) is a rare, lethal disorder caused by muta-
tions in the ZMPSTE24 gene (autosomal recessive) or in the LMNA
gene (autosomal dominant). To date, about sixty cases of RD have
been described. The signs of RD are very characteristic and include
intrauterine growth retardation, thin, tight skin, superficial vessels, typi-
cal face changes and joint contractures. Children die within the first
week of life. We observed the recurrence of the disease in a Polish
family and report the identification of two novel inactivating ZMPSTE24
mutations. The children showed respectively, during the prenatal pe-
riod: IUGR, decreased fetal movements, polyhydramnios, for the first
child, and normal pregnancy to 30 weeks of gestation for the second.
At premature delivery (32 and 33 weeks of gestation) both children
showed typical facial features: hypertelorism, down-slanting palpebral
fissures, pinched nose, posterior rotated ears, micrognathia, mouth in
“0” position, skin and skeletal anomalies: thin and rigid skin with ero-
sions and scaling, prominent superficial vessels, multiple joints con-
tractures, camptodactyly, absent and small nails, rocker-bottom feet
and narrow chest. Biological material was available for the second
child: skin histology revealed thinned epidermal layers, focal hyperor-
thokeratosis, partial parakeratosis. Hair follicles and sebaceous glands
were immature and poorly developed. The dermis showed absence
of elastic fibers. Molecular analyses could be performed on the sec-
ond child and his parents. Two novel, compound heterozygous, inac-
tivating mutations of the ZMPSTE24 gene were observed in exon 1
(c.50delA; p.K17SfsX21) and 5 (c.584_585delAT; p.Y195Ffs22X). The
autosomal recessive inheritance was confirmed by the parents’ mo-
lecular analysis.

P02.102

SC phocomelia/Roberts Syndrome Spectrum - A Case Report of
an Adult with Review of the Literature

C. Morel’, E. Goh? E. Kolomietz®;

4 University Health Network and Mount Sinai Hospital, Toronto, ON, Canada,
2Hospital for Sick Children, Toronto, ON, Canada, *Mount Sinai Hospital, To-
ronto, ON, Canada.

Roberts syndrome (RBS) (OMIM #268300) is a rare autosomal re-
cessive disorder characterized by tetraphocomelia (symmetrical limb
reduction), craniofacial anomalies, growth retardation, mental retar-
dation, cardiac and renal abnormalities. Karyotype investigations
in affected patients characteristically reveal premature centromere
separation, or heterochromatin repulsion. The syndrome is caused by
mutations in the ESCO2 gene, which is located at locus 8p21.1, and

encodes a protein essential in establishing sister chromatid cohesion
during S phase. Allelic to this condition is SC phocomelia (SC) (OMIM
#269000), which has a milder phenotype compared to RBS with less
severe symmetric limb reduction, flexion contractures of various joints,
minor facial anomalies, growth retardation and occasionally, mental
retardation. Individuals with SC typically survive to adulthood whereas
severely affected RBS infants may be stillborn or die in the post-na-
tal period. As a result, there is little literature about the follow-up of
adults with the spectrum of SC phocomelia/Roberts syndrome or the
recommended management. We report an adult presentation of SC
phocomelia/Roberts spectrum disorder with a history of major cardiac
malformation in childhood, mild facial anomalies, normal intelligence
and premature centromere separation. A literature review is presented
focussing on adult manifestations of this condition. Finally, we estab-
lish follow-up guidelines based on the reviewed cases.

P02.103

Is Schinzel-Giedion syndrome a genomic disorder?

G. M. S. Mancini’, R. Schot', P. J. Poddighe’, R. de Coo? A. Schinzel;
Clinical Genetics, ErasmusMC, Rotterdam, The Netherlands, 2Child Neurology,
ErasmusMC, Rotterdam, The Netherlands, *Medical Genetics, University of
Zurich, Zurich, Switzerland.

Schinzel-Giedion syndrome (SGS) is a severe neuro-developmental
disorder characterized by distinctive face, short stature, limb abnor-
malities, sclerosis of the basis of the skull, wormian bones, gap in oc-
cipital skull, broad ribs, curved long bones and hypoplastic phalanges.
Hydronephrosis, congenital heart defects and urogenital anomalies
have been described. Inheritance is considered autosomal recessive.
A boy was observed in 1997 after birth for short stature, hydronephro-
sis, mild pulmonic stenosis, unilateral cryptorchidism and limbs abnor-
malities. He developed obstructive apnoeas and swallowing difficulties.
At the age of 18 months he was still short with hypotonia, pyramidal
signs, epilepsy with multifocal EEG anomalies, no eye contact, high
myopia, nasolacrimal duct stenosis, a large fontanel, high forehead,
hypertelorism, midface hypoplasia, arched eyebrows with synophrys,
chubby cheeks, broad nose, large mouth and protruding tongue, low
set dysplastic ears, cochlear deafness, short neck, brachydactyly and
abnormal creases, short broad 1%t toe and generalized hirsutism. Brain
MRI showed an empty sella. X-rays showed wormian bones, no scle-
rosis of the skull, short hand phalanges. His karyotype was 46,XY.
At that time Schinzel-Giedion syndrome was diagnosed. In 2008 Affy
250K Nspl arrays showed a submicroscopic der(9)t(9934;17925). This
represents one of the largest 9934 microdeletions described, probably
explaining the severe phenotype. Hirsutism, hydronephrosis and se-
vere neurological phenotype are typical of SGS and unusual for 9934
deletions. Our observation, however, arises the question whether at
least some SGS patients might have a cryptic chromosomal imbal-
ance or, less likely, whether some of the genes on 9q34 in our patient
contain a second recessive mutation.

P02.104

Novel Findings By Genome-wide Copy Number Analysis on
Chromosome 22 in a Case with Mild Facial Dysmorphology and
Autistic/Schizophrenic Behaviours

E. Pariltay, O. Cogulu, A. Aykut, A. Alpman, B. Ozbaran, S. Erermis, C. Aydin,
F. Ozkinay;

Ege University, Faculty of Medicine, Izmir, Turkey.

Autism and schizophrenia are two neuro-psychological disorders
which may occur superimposed on each other. They can be accompa-
nied with some dysmorphic syndromes such as Fragile X syndrome,
Williams syndrome and Down syndrome. We present a 13-year-old
female case who showed autistic symptoms at first and followed by
positive schizophrenic symptoms. She also had multiple mild dysmor-
phic features such as elfin-like facial features, arched eyebrows, hy-
pertelorism, depressed nasal bridge, bulbous nasal tip, downturned
corners of mouth, thick lower lip and joint laxity. Karyotyping and FISH
for Williams, Angelman and subtelomere of 22q were performed. We
performed whole genome copy number analysis by Affymetrix Gene
Chip 6.0 array for both case and parents. We showed inherited copy
number variations without any additional region. We also performed
LOH analysis and showed ~ 7Mb homozygosity at 22q11.

No dysmorphic syndrome was identifiable; therefore she could be an
example of an unusual clinical picture with positive autistic, psychotic
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symptoms, speech, language disability and multiple minor anomalies.

P02.105

Spondyloepiphyseal dysplasia tarda with progressive
arthropathy (SEDT-PA) in siblings

A. AlKindy', S. Morris’, G. J. Shortland', J. te Water Naude,’, A. Cowe?, M.
James-Ellison®, D. T. Pilz';

"University Hospital Wales, Cardiff, United Kingdom, 2Singleton Hospital, Swan-
sea, United Kingdom, *Morriston Hospital, Swansea, United Kingdom.
Spondyloepiphyseal dysplasia tarda with progressive arthropathy
(SEDT-PA OMIM#208230) also known as Progressive Pseudorheu-
matoid Arthropathy of Childhood (PPAC) is a very rare autosomal re-
cessive skeletal dysplasia with an estimated incidence of 1per million
in the UK. It is characterised by a postnatal progressive chondropathy
affecting primarily articular cartilage. Clinically, the condition mimics
Juvenile Rheumatoid Arthritis, and the diagnosis is often significantly
delayed. We want to raise awareness of this debilitating condition and
present 2 siblings from a non-consanguineous family with SEDT-PA
diagnosed radiologically. They presented with severe progressive
pain and stiffness of the hip joints, waddling gait and rheumatoid- like
hands from 3 years of age. Their X-rays showed generalised osteo-
penia, platyspondyly, narrow joint spaces, metaphyseal widening and
flattening of epiphyses. SEDT-PA was confirmed by identifying com-
pound heterozygote mutations in the Wnt1-inducible secreted protein
3 (WISP3) gene. The WISP3 protein is a member of the CCN family
(Cysteine-rich 61, Connective tissue growth factor, Nephroblastoma
overexpressed) of secreted proteins that specifically associate with ex-
tracellular matrix. CCNs are primarily maintenance proteins that mod-
ify cellular responses to environmental factors and stimuli. Absence of
WISP3 interferes with normal regulation of postnatal skeletal growth
and cartilage homeostasis leading to precocious joint degeneration.
The older sibling is on a trial treatment with Bisphosphonates in view
of her marked osteopenia.

P02.106

Gender affects clinical suspicion of Down syndrome

N. V. Kovaleva'?;

St. Petersburg State Pediatric Medical Academy, St. Petersburg, Russian
Federation, 2St. Petersburg Centre for Medical Genetics, St. Petersburg, Rus-
sian Federation.

Recent study suggested that low male to female ratio (sex ratio, SR) in
patients with only clinical diagnosis of Down syndrome (DS) was due
to a sex bias in clinical diagnosis (Kovaleva NV, AJHG 69,54:296).
OBJECTIVES: (1) to determine a proportion of misdiagnosed cases
among children tested for suspicion of trisomy 21, and (2) to study SR
among those not having trisomy 21 according to their age at the ge-
netic investigation. STUDY POPULATION: children referred to cytoge-
netic testing because of having clinical features resembling DS, born in
1970-2008. RESULTS: Among 1197 children born in 1986-2008, when
completeness of cytogenetic confirmation of trisomy 21 had been im-
proving from 86% to about 100%, there were 96 (8%) with normal
karyotype (annual rate varied from 0% in 1990 to 19% in 2008). Overall,
normal karyotype was diagnosed in 99 newborns (16M/83F, SR=0.19,
p<0.0001), in 68 babies of the age up to 1 year old (25M/43F, SR=0.58,
p=0.01), and in 59 children aged 1 year and older (27M/32F, SR=0.84,
p>0.05). Thus there was a strong female prevalence in misdiagnosed
newborns decreasing to about population value of 1.06 when children
growing up. CONCLUSION: the data obtained suggest that gender
affects clinical suspicion of DS. Since characteristic features allowing
suspicion of DS include facial dysmorphism, one may hypothesize sex
differences in the normal process of facial cranium ontogenesis during
perinatal period. An abnormal condition(s) specific to females might
also be implicated in a proportion of the misdiagnosed cases. Data of
the follow-up study will be presented.

P02.107

A girl with short stature due to SHOX deletion inherited from
paternal Y

J. Dupont, R. Silveira-Santos, A. Medeira, A. Sousa, M. Avila, S. Serafim, I.
Cordeiro;

Hospital Santa Maria, Lisbon, Portugal.

Short stature is a frequent disorder for which clinical attention is re-
quired during childhood. Short stature homeobox-containing gene

(SHOX) is located on the pseudoautosomal region (PAR1) of the short
arm of the X and Y chromosomes. SHOX gene haploinsuficiency, due
to microdeletions or intragenic mutations, causes a highly variable
phenotype, ranging from isolated short stature to Leri-Weill dyscon-
drosteosis (LWD), while nullizygosity results in Langer mesomelic dys-
plasia (LMD).

We described the clinical and cytogenetic findings of a familial case
of SHOX haploinsuficiency due to a microdeletion inherited by an un-
usual mechanism. The proband, a six-year old girl, was referred to
our clinic for growth failure. On physical examination she presented
disproportionate short stature with mesomelic shortening of the limbs
and appearance of muscular hypertrophy. There were no dysmorphic
features, except relative macrocephaly and high arched palate. X-rays
of the forearms showed no evidence of Madelung deformity. Endocrine
studies and karyotype were normal. Fluorescence in situ hybridization
(FISH), using a SHOX probe, revealed a microdeletion on one of the
X chromosomes in the girl - 46,XX.ish del(X)(p22.3p22.3)(SHOX-)pat
-, and on the Y chromosome in her father - 46,XY.ish del(Y)(p11.3p11.
3)(SHOX-) -, who also shared similar features. These results suggest
a prior meiotic recombination event on the father to account for the
transfer of the deleted SHOX gene to the alternate sex chromosome.
Only three cases of inherited SHOX deletions by the same mechanism
have been reported. The recognition of the etiology of short stature in
this family allowed an adequate genetic counseling.

P02.108

Silver-Russell syndrome: a case report

C. Vincent-Delorme’, S. Rossignol?, M. Holder-Espinasse®, O. Boute-Béné-
jean®, A. Coeslier-Dieux®, F. Petit’, S. Manouvrier-Hanu?, I. Netchine?;

Service de Génétique Clinique CHRU Lille. UF de Génétique CH Arras. Centre
de Référence Maladies Rares pour les Syndromes Malformatifs et Anomalies
du Développement Nord de France, Lille, France, ?Biologie Moléculaire En-
docrinienne. Centre de Référence des Maladies Endocriniennes Rares de la
Croissance. Hépital Trousseau (APHP), Paris, France, 3Service de Génétique
Clinique CHRU Lille. Centre de Référence Maladies Rares pour les Syndromes
Malformatifs et Anomalies du Développement Nord de France, Lille, France.
We report on a 33 years old male, with moderate adult Silver-Rus-
sell syndrome presentation. He was born at 41 weeks of gestation by
spontaneous delivery with intrauterine growth retardation. Birth length
was 46cm (-2 SDS), birth weight was 2200g (-3.5 SDS), and occipi-
tofrontal circunference was 35cm (+1SDS). At 1 month he was sus-
pected to develop hydrocephalus and at 1 year, because of prominent
skin scalp vessels and systolic murmur, he was thought to present ce-
rebral vascular malformation. Additional investigations were all normal.
At 12 years, ultrasonography and skeletal x-rays showed asymmetric
kidneys and delayed bone age. He grew up without feeding difficulties
(BMI= -2 SDS at 2 years old) and did not receive growth hormone
therapy; he demonstrated excessive sweating during childhood. Now,
at 33 years old, his final height is152cm (-3.5 SDS) and he presents a
slight lower limbs asymmetry, relative macrocephaly (+1.5 SDS), bilat-
eral fifth finger clinodactyly, and triangular face.

Methylation analysis of the 11p15 ICR1 region was performed and in-
dicated loss of methylation, leading to biallelic expression of H19 and
loss of expression of IGF2.

We would like to emphasize the relative good clinical evolution of this
male patient without hormonotherapy, nor feeding enteral requirement
eventhough his short stature is a real socio-professional disability
which is not enough recognized by the institutions. We speculate that
given the difficulty of assessing this diagnosis especially in adults, this
syndrome must be underdiagnosed until molecular analysis is per-
formed.

P02.109

A family with Spinocerebellar ataxia type 8, Friedreich‘s ataxia
and Hemoglobine S

F. Koc’, A. Nazli Basak?;

"Cukurova University School of Medicine, Department of Neurology, Adana,
Turkey, 2Bogazici University, Department of Molecular Biology and Genetics,
Istanbul, Turkey.

Spinocerebellar ataxias (SCA) are is a heredodegenerative disease. It
is classified according to the clinical signs, affected neuroanatomical
regions and genetic features. SCA type 8 is characterized by gait and
limb ataxia, dysarthria, nystagmus, pyramidal findings and decreased
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deep sensation. SCA 8 is caused by an expanded (CTG) trinucleo-
tide repeat on the chromosome 13. Friedreich’s ataxia (FRDA), the
most common subtype of early onset hereditary (SCA), is an autoso-
mal recessive neurodegenerative disorder caused by unstable GAA
tri-nucleotide expansions in the first intron of FRDA gene located at
9913-g21.1 position. Clinical findings are characterized by neurologic
signals and symptoms of the dorsal root ganglia, the posterior col-
umns, and pyramidal and spinocerebellar tracts

Here we reported a family who was affected by SCA 8, FRDA and
Hemoglobine S. Gait ataxia was the first symptom in index cases,
followed by dysarthria, weaknes in lower distal limbs and decreased
deep sensation and deep tendon reflexes respectively. Cerebral MRI
showed pure cerebellar atrophy in patient. An spinocerebellar ataxia
and HbS were diagnosis on the virtue of family history, neurological
examination and laboratory and genetics studies. Genetic studies dis-
closed a mutation on the SCA 8 locus and FRDA. Index case was
homozygot for FRDA (675/775), his morther (normal/775) and father
were heterozygot, (normal/675). In additionaly we determined HbS
trait in some person in family.

Spinocerebellary ataxias are a group of disorders classified according
to associating clinical signs and symptoms. To the best of our knowl-
edge, this unusual finding has not been reported previously in the lit-
erature.

P02.110

Tongue anomalies in clinical genetics evaluation - lasi medical
genetics center’s experience

E. Braha, C. Rusu, M. Volosciuc, M. Covic;

University of Medicine and Pharmacy, lasi, Romania.

Traditionally the oral area receives minimal emphasis in the medi-
cal examination. Tongue birth defects are among the most common
anomalies and require a careful clinical evaluation. The purpose of this
study is to facilitate the clinical diagnosis of a syndrome with tongue
anomaly.

We selected 16 patients (8 boys and 8 girls) from the total patients
evaluated in lasi medical genetics centre during 5 years (2000 - 2004,
8615 patients). We studied all tongue anomalies according dysmophic
terms defined by Carey JC et al, 2009. We selected those anoma-
lies with a high power to suggest the diagnosis (evocative anoma-
lies): macroglossia, lobulated tongue, microglossia/ hypoglossia; bi-
fid tongue, asymmetric tongue, tongue fasciculation. We observe the
preponderance of following traits: macroglossia (10 cases - 62.5%),
Microglossia (2), Lobulated tongue (1), bifid tongue (1), asymmetric
tongue (1), tongue fasciculation (1). The syndromes diagnosed were:
congenital hypothyroidism (7 cases), Down syndrome (1), hypoglos-
sia-hypodactylia spectrum (3), MEN IIB (1), Opitz G/BBB (1), Werdnig
Hoffmann (1) and multiple anomalies (2). The tongue anomalies were
diagnosed after 2 months age old because of the tongue role in mas-
tication, deglutition, speech etc. The small number of cases could be
explained by the low frequency of the anomalies or by messing the
diagnosis owing to a facile clinical evaluation.

For accurate assessment, correct diagnosis, and management, the
patients should be dealt with in a team approach. When the genetic
tests are budget limited a clinical proper diagnosis is essential to initi-
ate the correct treatment and genetic counseling.

P02.111

Tracheoesophageal fistula is not significantly associated with
intestinal malrotation - a study based on the Glasgow Register
of Congenital Anomalies and NorCAS database

S. K. Munir;

Western Infirmary (NHS Greater Glasgow & Clyde), Glasgow, United Kingdom.
Numerous and large epidemiological studies have been undertaken
of tracheoesophageal fistula (TOF). Only a single study has been
published specifically looking at the epidemiology of intestinal mal-
rotation (Forrester and Merz,2003). The Glasgow Register of Con-
genital Anomalies was used to study anomalies associated with cases
of intestinal malrotation in babies born between 1997 and 2005 (30
cases, 15 syndromic) in Glasgow,UK, and findings were compared
with a previous study (157 cases, 70 syndromic) (Munir S, Muneer A,
Intestinal malrotation and Hedgehog signaling defects - an epidemio-
logic study based on the NorCAS database and London Dysmorphol-
ogy Database.[Abstract 631]. Presented at the annual meeting of the

American Society of Human Genetics, Oct 26,2007).

Only 2 cases of TOF (2.8%) were seen in the NorCAS study and none
in the current study or in Forrester and Merz’s study. Moreover, while
17 cases (27%) of syndromic malrotation in the NorCAS study had
features of VACTERL, and 2 cases (13%) in the current study, and 2
cases in Forrester and Merz’s study, none of them exhibited TOF.
Mutant mouse models with Hedgehog signaling defects exhibit intesti-
nal malrotation and features of VACTERL, including TOF. Whilst it has
yet to be seen whether and what proportion of humans with malrotation
and VACTERL have Hedgehog signaling defects, the striking absence
of TOF from VACTERL in cases of syndromic intestinal malrotation as
seen in these studies, and virtual absence of TOF in known hedgehog-
opathies such as Pallister-Hall Syndrome, merits further investigation
for differences between hedgehog signaling in mice and humans.

P02.112

Familial congenital unilateral cerebral ventriculomegaly:
Delineation of a distinct genetic disorder

M. S. Zaki', H. H. Afifi', A. J. Barkovich? J. G. Gleeson®;

"National Research Centre, Cairo, Egypt, 2(2) Section of Neuroradiology,
Department of Radiology, University of California, San Francisco, CA, United
States, °(3) Neurogenetics Laboratory, Howard Hughes Medical Institute, De-
partment of Neurosciences, University of California, San Diego, CA, United
States.

We identified 2 female siblings, derived from healthy first cousin par-
ents, with congenital unilateral cerebral ventriculomegaly detected
prenatally. Patient 1 underwent ventriculoperitoneal shunt operation at
1 week old, while patient 2 was followed without surgical intervention.
Both patients presented with mild developmental delay and hemipa-
resis contralateral to the involved hemisphere. Focal seizures were
observed in patient 1, whose neuroimaging revealed posterior insular
polymicrogyria in the normal sized ventricle hemisphere and retrocer-
ebellar cyst. Both siblings displayed near absence of white matter with
marked thinning of the overlying cortex in the affected hemisphere and
very thin corpus callosum. Investigations revealed no other system
involvement and karyotyping was normal. Normal TORCH screening
in subsequent pregnancies, normal parental coagulation profile and
undetectable maternal autoantibodies suggested against the possible
role of extrinsic factors as an etiological factor for unilateral ventricu-
lomegaly. Parents had normal brain imaging findings. To our knowl-
edge, unilateral ventriculomegaly has never been reported with familial
clustering. We suggest delineation of a distinct developmental brain
defect, most likely of autosomal recessive inheritance.

P02.113

Clinicil genetic analysis of non system vasculitis of small
vessels in children.

E. Voronina’, N. Sokolova?, L. Zhukova', M. Bogdanova®, V. Chasnyk’, A.
Harchev!, V. Larionova?®;

St. Petersburg State Pediatric Medical Academy, St. Petersburg, Russian
Federation., St. Petersburg, Russian Federation, 2Children municipal hospital
N 1, St. Petersburg, Russian Federation., St. Petersburg, Russian Federation,
3Laboratory of molecular diagnostics of the Research Center at St. Petersburg
State Pediatric Medical Academy, St. Petersburg, Russian Federation., St.
Petersburg, Russian Federation.

Currently there are no any known specific markers for differential diag-
nostics of the majority of vasculites.

Objective: to identify the most informative traits, with the aim to facilitate
classification in two groups vasculites of small vessels in children.
Patients And Methods: 80 children with vasculites of small vessels
aged from 3 to 17 years. Among them, 46 patients suffered from sys-
tem vasculitis (purples of Shenlejna-Genoh, PSG) and 34 suffered
from non system vasculitis (purples of Schamberg, PS). Control group
included 144 healthy individuals. Diagnoses were verified by clinical,
laboratory and morphological methods (skin biopsy). 4a/4b, T-786C,
G894T polymorphisms of the gene of endothelial NO synthase (eNOS)
were studied by standard methods.

Results: Two distinct forms of PS were identified: sharp cyclic clini-
cal course in 12 patients (36 %) and chronic recurrent course in 22
patients (64 %).

Hemosiderin in skin biopsy was found in 5 patients with the sharp
course of the disease and in 6 patients with the chronic form of PS. aa
genotype of 4a/4b polymorphism was found more often in patients with
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both vasculites compared to the control (p = 0.001). G allele of G894 T
polymorphism was found to be more frequent patients with vasculites
compared to the control (p = 0.001).

Conclusion: 4a/4b and G894T polymorphisms were appeared to be the
most informative traits helping differential diagnostics of both groups of
the vasculites (purples Shenlejna-Genoha and purples Schamberg).

P02.114

Antithrombin Ala383Pro: a new missense variant identified in a
patient with venous thrombosis

I. Tirado', M. Borrell’, D. Llobet', |. Coll', C. Vallvé', P. Fuentes?, E. Martinez-
Sanchez’, J. Mateo’, J. Fontcuberta’;

"Hospital Sant Pau Lab. Hematologia Unitat Hemostasia i Trombosi, Barcelona,
Spain, 2Hospital Sant Pau Institut de Recerca, Barcelona, Spain.

Our aim was to study a new mutation in the SERPINC1 gene in a
patient with venous thrombosis. We performed analysis of Antithrom-
bim (AT) Cambridge Il (SERPINC1 G13268T; p.Ala384Ser) using PCR
followed by digestion and it was confirmed by direct sequencing to
distinguish it from the AT Cambridge | (G13268C; p.Ala384Pro). We
determined functional AT (AT-f) and antigen AT (AT-Ag) and the mo-
bility of AT by crossed-immunoelectrophoresis (CIE) in the presence
of heparin. Also Protein C, Protein S, activated protein C resistance,
antiphospholipids antibodies, lupus anticoagulant, Factor V Leiden,
F2G20210A, F12C46T were determined. The patient had a qualita-
tive (type Il) AT deficiency (AT-:54%, AT-Ag: 95% with a normal hepa-
rin binding pattern in CIE). The results suggested that proband was
a carrier of AT Cambridge. However, sequencing analysis revealed a
new genetic variant within exon 6 of the SERPINC1 gene, G13265C.
This mutation result in the exchange of residue Ala383 by a proline, 10
residues N-terminally of the Arg393-Ser394 scissile peptide bond lo-
cated in the reactive center loop and it was not detected in 100 healthy
subjects. It is likely that this phenotype is a substrate-like behaviour of
mutant AT molecules, as the bulkier proline residue would not be able
to insert rapidly into the main body of the serpin after thrombin/FXa-
mediated cleavage of the Arg393-Ser394 peptide bond. Moreover, the
presence of this new variant could interfere with the diagnosis of muta-
tion Antithrombin Cambridge II.

Ministerio de Sanidad y Consumo, Instituto de Salud Carlos Ill, RE-
CAVA (0014/0016)

P02.115

Waardenburg syndrome type ll: about 4 cases

L. Ben Jemaa’, H. Jilani', H. Ben Mariem’, F. Maazoul', R. Meddeb’, M. Cha-
abouni’, G. Besbes?, F. Tinsa®, M. Ferjaoui*, R. Mrad', H. Chaabouni’;

Service des maladies congénitales et héréditaires, Tunis, Tunisia, *Service
d’ORL EPS la rabta, Tunis, Tunisia, *Service de pédiatrie hépital d’enfants,
Tunis, Tunisia, *Service D’ORL EPS Charles Nicolle, Tunis, Tunisia.
Waardenburg syndrome (WS) is a hereditary auditory-pigmentary syn-
drome, the major symptoms being congenital sensorineural hearing
loss and pigmentary disturbance of eyes, hair and skin. Depending in
additional symptoms, WS can be classified into four types: WS type |
(WS1) is associated with facial deformity such as dystopia canthorum;
WS2 has no other symptoms; WS3 is associated with upper limb de-
formity; and WS4, with megacolon.

It is an autosomal dominant affection which has a wide heterogeneity.
We describe here the clinical manifestations of 4 patients.

The first case was a familiar case in witch the father and his son have
congenital deafness, heterochromia irides, and a slight scoliosis.

The second case is an isolated case of a boy aged of 18 mounths, hav-
ing severe deafness, hypochromic iridis and ocular albinism.

In the last case we report an eight year-old boy who got a partial al-
binism (white forelock, hypopigmented skin lesions) associated with
dysmorphic features and mental retardation. Audiometry was normal.
Our patients had clinical features compatible with Waardenburg syn-
drome type II.

Type |l Waardenburg are a heterogeneous group with normally located
canthi, sensorineural, hearing loss (77%) and heterochromia iridium
(47%).

Two genes are mutated in this form et should be screened.

P02.116

X-linked agammaglobulinemia: the underlying genetic defect in
three families

M. Cucuruz, E. Boeriu, L. Pop, M. Serban;

Illrd Pediatric Clinic, Timisoara, Romania.

X-linked agammaglobulinemia (XLA) is a heritable immunodeficiency
disorder that is caused by a differentiation arrest in the bone marrow
resulting in severe B cell deficiency. It is caused by mutations in the
Bruton’s tyrosine kinase gene (Btk), that encodes a pathological tyro-
sine kinase with a pivotal role in the life cycle of B cells. To date, more
than 550 mutations have been identified scattered along the entire
length of the Btk gene. We investigated three unrelated patients with
clinical diagnosis of XLA and their mothers for mutations in the Btk
gene. Two patients were found to have chain-termination mutations
in the kinase domain: a 4 bp deletion at positions 527-528 resulting in
frame shift and a premature termination codon at position 528, and a
nonsense mutation at codon 520 at the second patient. The third pa-
tient has a missense mutation ¢.29T<A in exon 2. All patient’s mothers
were proved to be heterozygous for the mutation found in here sons.
Mutation detection in the Btk gene provides a definitive diagnosis in
X-linked agammaglobulinemia, indispensable for adequate genetic
counseling and carrier detection.
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Detection of an heterozygous R553G Cystic Fibrosis Mutation in

routine carrier screening in Greece

S. Protopsallti, E. Louizou, A. Vasiageorgi, S. Rapti, P. Tsoplou;

Bioiatriki Medical Services, Athens, Greece.

Cystic Fibrosis (CF) is the most common autosomal recessive disease
in Caucasians. The carrier frequency is approximately 5 % in North
Europe, while among the Greek population, cystic fibrosis constitutes
the second most common disease after B-thalassemia. A 35-year-old
Caucasian male chose to have mutation screening although there was
no family history of CF. Cystic fibrosis transmembrane conductance
regulator (CFTR) mutation analysis using the Inno-LiPa CFTR assay
revealed presence of hybridization for both the wild-type and mutant
oligonucleotides for R553X mutation. The Tag-IT CFTR 40+4 assay
was also used for further testing of the sample. Upon analysis of the
patient results no mutant allele was detected for the mutation R553X.
The patient seemed to be normal in all mutations screened. This re-
gion was sequenced, and an apparent heterozygous for R553G muta-
tion was detected. This is the second time this mutation is found but
not in a patient but in a healthy carrier with no symptoms. As shown in
this case the method used for carrier screening is also of high impor-
tance in order to determine the actual mutation. Technical anomalies
leading to the incorrect interpretation of the patient’s results cannot be
excluded. This case demonstrates that counseling patients who meet
laboratory criteria for a CF diagnosis but do not have clinical symptoms
of CF is problematic. The rare mutations detected in these nonsymp-
tomatic patients may not represent independent disease-causing mu-
tations, and care is advised in offering phenotypic predictions.
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The French Cystic Fibrosis Laboratory Network: seven years’
experience

E. Girodon’, M. des Georges?, M. Audrézet®, T. Bienvenu?, E. Bieth®, C. Costa’,
M. Delpech*, M. Goossens’, M. Claustres?, C. Férec®;

"Hopital H Mondor APHP, Génétique, Créteil, France, 2lURC, Génétique, Mont-
pellier, France, >Génétique, Brest, France, “Hépital Cochin APHP, Génétique,
Paris, France, °Hépital Purpan, Génétique, Toulouse, France.

CFTR gene studies represent one of the most frequent genetic analy-
ses performed worldwide. In order to ensure provision of best genetic
services in this field, 35 molecular genetics laboratories organized the
French CF Laboratory Network. This network, the implementation of
which was facilitated by the European CF Network, was recognized
in 2001 by the French Ministry of Health. Ten laboratories received
financial support for in-depth CFTR gene studies and a subgroup of
four had additional support, as reference centres, for management of
the Network and clinical research.

Based on best practices guidelines for CFTR gene analysis, DNA sam-
ples may be processed in one or two different laboratories, depending
on the indication of the test and the laboratories’ level of expertise.
More than 10,000 samples are studied per year (50-1500 per lab) in-
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cluding 200 for prenatal diagnosis. The continuous share of experi-
ence with rare variants greatly helps genetic counselling.

Since 2001, six workshops were organized, convening molecular ge-
neticists, technicians, clinicians of CF care centres and private compa-
nies. Three main topics were addressed: 1) Network functioning, dis-
cussion on best practice guidelines and report on European actions; 2)
technical aspects including new technologies; 3) and clinical issues. A
number of collaborative studies have been published (e.g. Claustres,
Hum Mutat 2000; Muller, Am J Med Genet 2002; Feldmann, Hum Mu-
tat 2003) and others are still ongoing, such as the study of phenotype-
genotype correlations on R117H. The involvement of several of the
Network members in European actions contributes to the dynamism
of the French Network.

P02.119

The prevalence of common CFTR gene mutations and 5T allele
between infertile men in Russia

V. B. Chernykh, T. M. Sorokina, L. V. Shileiko, L. F. Kurilo, A. A. Stepanova, A.
V. Polyakov;

Research Centre for Medical Genetics, Russian Academy of Medical Sciences,
Moscow, Russian Federation.

Introduction: Cystic fibrosis conductance transmembrane regulator
(CFTR) gene mutations are common genetic cause of male infertil-
ity. The frequency and the spectrum of CFTR mutations are variable
between populations.

Materials and methods: We examined a cohort of 850 men from
Russian infertile couples. Fourteen common CFTR mutations
(CFTRdele2,3(21kb), 394delTT, L138ins, R334W, F508del, 1507del,
1677delTA, G542X, 2143delT, 2184insA, 3821delT, W1282X, N1303K
and 3849+10kbC>T) and Tn-polymorphism in the intron 8 (IVS8T)
have been analyzed.

Results: CFTR gene mutations were found in 40 (4.7%) patients. Fol-
lowing heterozygous mutations have been revealed: F508del (n=17),
CFTRdele2,3 (n=7), W1282X (n=6), 2143delT (n=4), 2184insA (n=1),
G542X (n=1), R334W (n=1), 1677delTA (n=1), 3849+10kbC>T (n=1)
and 3821delT (n=1). The presence of 5T allele was found in 96 (11.3%)
infertile men. This CFTR allele has been revealed in the heterozygous
(87,5%), in the homozygous (4,2%) and in the compound heterozygote
state (8,3%) with following common CFTR mutation: F508del (n=4),
CFTRdele2,3 (n=1), W1282X (n=2) and G542X (n=1). Mild (atypical)
forms of cystic fibrosis (CF) with extragenital features of CF (with a
presence of chronic bronchitis or chronic pancreatitis) were diagnosed
in 4 (0.5%) infertile men. CBAVD and/or obstructive azoospermia were
revealed in about 2% of examined individuals. One severe oligozoo-
spermic patient presented with unilateral renal agenesis (URA) associ-
ated with CUAVD syndrome.

Conclusion: Obtained results demonstrated high prevalence of com-
mon CFTR mutations and 5T allele between Russian infertile men. Fol-
lowing four mutations: F508del, CFTRdele2,3, W1282X and 2143delT,
are the commonest CFTR mutations in Russia.

P02.120

Prenatal diagnosis by ARMS-PCR and genetic counseling in
couples of CFTR mutations carriers

L. A. Tamas', Z. L. Popa?, L. Pop?, I. Popa®, G. Budau? A. Anghel’, C. Samoi-
la', Z. Popa*, I. M. Ciuca®, C. Gug®

'Department of Biochemistry, UMF, Timisoara, Romania, 2Obstetrics and Gyne-
cology Clinic Ill, UMF, Timisoara, Romania, *Pediatric Clinic Il, UMF, Timisoara,
Romania, “National Center of Cystic Fibrosis, Timisoara, Romania, *Depart-
ment of Genetics, UMF, Timisoara, Romania.

Objectives: The aim of this study was to provide a correct prenatal
diagnosis and genetic counseling for couples with previous family his-
tory of cystic fibrosis who intended to have a new child.

Method and materials: 11 couples were selected for prenatal diagnosis,
based on family history or typical echographic findings. The couples
had previous children with cystic fibrosis who had been genetically
tested and had both mutations identified or had deceased children
diagnosed with cystic fibrosis but without molecular diagnostic. Ge-
nomic DNA was isolated from amniotic fluid collected by transabdomi-
nal amniocentesis in the 16th week of pregnancy and from venous
blood collected on EDTA from both parents. The genetic analysis for
CFTR mutations was performed with Elucigene CF29 kit which uses
the ARMS-PCR method. STR genotyping was performed for several

loci in order to verify the absence of contamination with maternal blood
or cells. When maternal contamination of amniotic fluid was unavoid-
able, the culture of amniocytes in specific media was used for selection
of fetal cells.

Results: 4 heterozygous genotypes were identified (AF508/N, G542X/
N), six normal genotypes and one compound heterozygous genotype
(621+1G>T/AF508).

Conclusions: It is possible to perform prenatal diagnosis using Eluci-
gene CF29 kit in all cases with the exception of cases which can be
homozygous for non-AF508 mutations. STR genotyping and amnio-
cytes culture are complementary methods used in difficult cases for
obtaining a correct prenatal diagnosis.

P02.121

Prenatal diagnosis in CF Russian families

N. V. Petrova, E. E. Timkovskaya, T. A. Vasilyeva, R. A. Zinchenko;

Research Centre for Medical Genetics, Russian Academy of Medical Sciences,
Moscow, Russian Federation.

Cystic fibrosis is the most common recessive disease in Caucasians.
The spectrum and relative frequencies of mutations in the CFTR
gene significantly varied between different populations and ethnic
groups. According to our previous investigations 20 different CF mu-
tations (CFTRdele2,3(21kb), 394delTT, 604insA, L138ins, 621+1G>T,
R334W, R347P, F508del, 1677delTA, G542X, 2143delT, 2184insA,
K598ins, 3821delT, S1196X, 3677insTCAA, 3849+10kbC>T, W1282X,
3944delTG, N1303K) were accounted for 77% of CF alleles in Russian
patients with F508del (54,2%) and CFTRdele2,3(21kb) (7,2%) being
the most frequent ones. We have performed 123 prenatal diagnoses
for 98 couples. Two cases included twin pregnancies: one homozy-
gous and one heterozygous. 74 families with 17 different genotypes
were fully informative for direct DNA analysis performed by using multi-
plexPCR, heteroduplex analysis and restriction analysis. In 19 families
only one parent mutant allele was known and in 5 families none of
CF mutations were identified, so prenatal analysis was done by in-
direct DNA analysis using haplotype analysis of four dinucleotide re-
peats (IVS1CA, IVS8CA, IVS17bCA, W30), one tetranucleotide repeat
(IVS6aGATT) and four biallelic restriction polymorphic sites. Materials
used for fetal DNA analysis were CVS samples. 30 fetuses were af-
fected, 66 - heterozygous carriers and 28 were healthy with two normal
alleles of CFTR gene. In all cases when prenatal diagnosis indicated
that the fetus had CF the couples chose pregnancy termination.

P02.122

A new cryptic CFTR exon in mild Cystic Fibrosis

C. Costa’, V. Pruliére Escabasse? L. Bassinet®, L. Golmard', C. Gameiro’, A.
de Becdelievre', A. Coste?, M. Goossens’, E. Girodon’;

"Laboratoire de Génétique et INSERM U955 équipe 11, Creteil, France, ?ORL
CHU H Mondor, Creteil, France, *Pneumologie-CRCM CHIC, Creteil, France.
Cystic fibrosis (CF) is the most frequent autosomal recessive disease
in the Caucasian population. So far, over 1500 CFTR gene mutations
have been described responsible for classical CF and CFTR-related
disorders. Screening for large gene rearrangements has improved
identification of CF alleles but a number of cases remain unsolved,
making genetic counselling difficult, particularly when the diagnosis
is uncertain. Unidentified CF mutations may lie in introns, such as
3849+10kbC>T and 1811+1.6kbA>G.

We report the case of a French 25y woman diagnosed with dissemi-
nated bronchiectasis, pancreatic sufficiency and borderline sweat
tests. Screening of the 27 exons including search for gene rearrange-
ments only identified F508del in heterozygosity. Investigation at the
mRNA level was then performed from nasal epithelial cells.

An abnormal, longer CFTR mRNA was detected, corresponding to a
97bp insert between exons 6b and 7. This fragment matches a 101bp
sequence of intron 6b, and is flanked by the consensus donor and
acceptor splice sites. A new stop codon is created within the inserted
sequence. The amount of abnormal CFTR mRNA of the patient was
estimated to be 20% of the wild type, which suggests the abnormal
splicing is due to partial activation of a cryptic splice site. This hypoth-
esis is supported by the fact that the patient does not suffer from se-
vere CF. Studies at the genomic level are still ongoing to identify the
mutation which leads to partial activation of a cryptic splice site and
explains the creation of a new exon.
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A synonymous mutation in the CFTR gene causes an aberrant
splicing in an ltalian patient affected by cystic fibrosis.

V. Faa’’, A. Coiana? L. Costantino®, S. Pirroni?, M. Masala?, A. Cao’, M. Cristina
Rosatelli?;

"Istituto di Neurogenetica e Neurofarmacologia, Consiglio Nazionale delle
Ricerche, Cagliari, Italy, ?Dipartimento di Scienze Biomediche e Biotecnologie,
Universita’ degli Studi di Cagliari, Cagliari, Italy, *Policlinico Mangiagalli e Regi-
na Elena, Milano, Milano, Italy.

Genotype screening in human disease frequently identifies exon/ in-
tron sequence variations whose association with the disease pheno-
type is unclear. In fact the pathologic effect of an apparently benign
polymorphism, such as codon third position variations, or nucleotide
change/ deletion in the intronic non canonical splicing regulatory ele-
ments, are difficult to assess.

In this work we define the pathogenic role of a synonymous mutation
found in an ltalian patient affected by cystic fibrosis (CF). It consists
of a G>T substitution at nucleotide 2811 on exon 15 of CFTR gene.
CFTR mRNA analysis showed that this synonymous mutation created
a new 5’ splice site inside exon 15 causing the skipping of 76 amino
acids.

Furthermore, CFTR mRNA analysis showed that, although this aber-
rant splicing caused a shorter exon 15, the downstream exonic se-
quence from exon 16 to the end of the ORF was in frame.

Therefore, the skipping of amino acid residues included in exon 15,
located in CFTR transmembrane domain MSD7, probably modify the
structure and the regulation of the CI- channel.

The growing interest on the potential effects of single-nucleotide
changes in coding and non-coding regions on the extent and accuracy
of pre-mRNA splicing is expected to have a significant impact on the
diagnosis and treatment of genetic diseases. The correct classification
of mutations is essential to understand structure-function relationship
in the corresponding protein, to assess the phenotypic risk in CF pa-
tients and to devise new therapies.

P02.124

Identification of a novel CFTR mutation in a patient with cystic
fibrosis

N. Polgar’, J. Bene', K. Bolbas?, K. Pongracz? K. Gyurkovits?, B. Melegh’;
'Department of Medical Genetics and Child Development, University of Pecs,
Pecs, Hungary, 2Department of Pediatrics, Hospital for Chest Diseases of the
Reformed Church of Hungary, Mosdos, Hungary.

Cystic fibrosis (CF) is a most common autosomal recessive disease
with a prevalence of 1 in 2500 and a carrier frequency of 1:22. CF
is caused by mutations in the cystic fibrosis transmembrane conduc-
tance regulator (CFTR) gene expressed in several organs including
the lung, the pancreas, and the sweat glands. So far 1604 mutations
of the CFTR gene have been reported at the CF Mutation Database.
We examined a 17-year-old girl, a daughter of a Hungarian mother
and a Nigerian father with a tentative diagnosis of CF. The patient’s
history was uneventful until her school years when mild upper respira-
tory infections appeared with repeated coughing periods and sweat-
chloride levels of 102mmol/l, however she did not have any intestinal
symptoms. As direct sequencing of all 27 exons of CFTR revealed, the
patient had two mutations in compound heterozygous form: a 2183
AA>G frameshift mutation in exon 13, described previously in three
unrelated CF patients of Sardinian descent; and a mutation not yet
reported elsewhere, a 3872 G>A transition in exon 20 resulting in a
glycine-glutamate amino acid change at position 1247. We found that
the 2183 AA>G frameshift mutation was inherited from her Hungarian
mother, while the 3872 G>A transition from her Nigerian father. The
latter is also carried by her brother. This novel mutation affects an ATP-
binding site of the CFTR protein, and was predicted to be probably
damaging by the Poly-Phen prediction software, thus we presume that
it is a CF-mutation causing a milder, late-onset form of CF.

P02.125

Distribution of CFTR mutations in cystic fibrosis patients from
Eastern Hungary

1. Balogh', B. Nagy', F. Gonczi?, E. Ajzner®, E. Dzsudzsak’, J. Kappelmayer';
"University of Debrecen, Debrecen, Hungary, ’Kenezy Gyula Hospital, Debre-
cen, Hungary, *Josa Andras Hospital, Nyiregyhaza, Hungary.

Cystic fibrosis (CF) is the most common severe inherited monogenic
disease in Caucasians. In addition of the most frequent deltaF508 mu-
tation which is responsible for the 50-65% of the cases, more than
1300 different rare mutations are present in the CFTR gene. Distribu-
tion of the different CFTR mutations show large ethnic variability. As
an initial attempt to create a mutation testing panel in Hungary, the
aim of this study was to determine which mutations are present among
Eastern Hungarian CF patients.

For the mutation analysis, 43 patients with severe CF phenotype were
selected and tested with commercially available multiplex allele spe-
cific PCR and oligonucleotide ligation methods.

Mutations in both alleles could be identified in 28 patients (65%). 19
patients (44%) were homozygous for deltaF508, while the other 9 pa-
tients were compound heterozygous for two mutations. 4 out of them
had deltaF508 and CFTRdele2,3(21kb), 2 had deltaF508 and N1303K
and one patient had deltaF508 with ¢.1717-1G>A. The remaining two
patients possessed two rare mutations (G542X with N1303K and
G542X with R347P).

In 12 patients (28%), only one mutation could be detected. 10 patients
were heterozygous for delta F508, one patient had G542X and an oth-
er had N1303K in heterozygous form. In 3 patients (7%) no mutation
was found.

In conclusion, using multiplex mutation detection methods, the com-
plete underlying genetic background could be identified in 65% of CF
patients form Eastern Hungary, while in other 28%, one mutation was
found. The frequency of CFTRdele2,3(21kb) mutation with Slavic ori-
gin was surprisingly high (9%).

P02.126

Cystic fibrosis liver disease and CFTR or MBL

I. M. Ciuca'? I. Popa'?, L. Pop'?, Z. Popa®, L. Tamas*;

"Pediatric Il Department, Timisoara, Romania, 2UMFT V.Babes, Romania, *Na-
tional Cystic Fibrosis Centre, Timisoara, Romania, *Biochemistry Department,
UMFT V Babes, Timisoara, Romania.

Background: CFTR (cystic fibrosis transmembrane conductance regu-
lator) gene and MBL (mannose binding lectine) gene seems to influ-
ence development of CF liver disease. Severe CFTR genotype and
low serum MBL are promoting factor in development of CFLD. Study
aim: assessment of CFLD patients in relation with genotype and MBL
levels. Methods: Twenty five children with CFLD, followed in our Na-
tional CF Centre were evaluated. Genotype results were taken from
centre’s data base. MBL assay procedure was performed using MBL
oligomer ELISA kit. Results: In patients with CFLD, 36% were MBL
deficient; from those 66% A F508 homozygous, while in patients with
normal or increase MBL 56% patients had “severe” genotype. A F508
homozygous genotype was found in 43% CFLD patients, each other
with a different genotype. Conclusions: A correlation between CFLD
and specific genotype or MBL level could not be made. MBL2 genotyp-
ing is necessary to identify the patients predisposed to develop CFLD.
Heterogeneity of genotypes in CFLD patients suggests the hypothesis
of other factors in determination of cystic fibrosis associated liver dis-
ease.

P02.127

Abnormal ultrasound signs of fetal bowel in cystic fibrosis: a
molecular approach.

L. Porcaro’, L. Costantino’, V. Paracchini’, D. A. Coviello’, P. Capasso’, D.
Degiorgio’, C. Colombo? M. Seia’;

"Fondazione IRCCS, Ospedale Maggiore Policlinico, Mangiagalli e Regina
Elena, Milan, Italy, 2CF Centre, Fondazione IRCCS, Ospedale Maggiore Policli-
nico, Mangiagalli e Regina Elena, Milan, Italy.

Hyperechogenic fetal bowel (HFB), a possible prenatal sign of CF, is
detected in 0.1-1.8% of pregnancies during the second or third trimes-
ter. The prevalence of meconium ileus (Ml) is higher among neonates
with previous HFB than in neonates with normal ultrasound imaging so
there could be a relationship between HFB and M.

The aim was to evaluate usefulness and limits of genetic analysis in
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couples with HFB, defining the best testing strategy based on a review
of CF patients with MI.

Results of genetic analysis on 79 ltalian CF patients with MI, and 47
HFB couples were reviewed.

Screening for the most frequent mutations in 79 Ml patients allowed a
90.5% detection rate, which increased to 96.8% after DNA sequenc-
ing, and to 98.1% after MLPA, in two couples of carriers was confirmed
CF in the fetus. A third couple terminated the pregnancy of a child
F508del/P5L. In a further pregnancy the fetus F508del heterozygote
again had HFB. Because of the severity of the ultrasound picture, this
pregnancy was terminated.Testing the most frequent mutations and
deletions covers 91.8% of CFTR mutations in CF with MI. A similar
testing strategy may be appropriate in HFB. We do not suggest to
sequence the gene: it's possible to identify mutations with unknown/
unclear clinical consequences. We also suggest to proceed with ex-
treme caution when counselling parents of a fetus with HFB who are
carriers of mild or novel mutations, as their presence in the fetus does
not justify a diagnosis of CF.

P02.128

Polymorphism of cystic fibrosis in Moldavian patients

N. I. Barbova, V. V. Egorov, A. P. Gavriliuc;

State Center of Reproductive Health and Medical Genetics, Chisinau, Moldova,

Republic of.

The aim of presented study was to determine clinical features in pa-
tients with cystic fibrosis (CF) in correlation with types of mutations in
CFTR-gene.

Were investigated 123 patients with CF aged from 2 months to 24
years (55 female and 68 male), during the period 1992 - 2008. Were
determined 9 mutations (F508del, G542X, N1303K, W1282X, R117H,
G5518, R347P, R334W, R553X). In 3,2% of patients the diagnosis car-
ried out in France and Russia. Adult patients were 18,7%. In 91,9% of
cases was mixed CF, in 4,9% - pulmonary and in 3,2% - intestinal CF.
The course of CF was severe in 59,4% of cases, moderate in 40,6%.

We detected F508del mutation in 57,7% of patients, 16,26% homozy-
gous, 41,46% heterozygous, suffered from severe mixed CF, 39,1% of
them died. Were revealed heterozygous mutations: R334W in 2,4%,
N1303Kin 0,8%, G542X in 0,8% of cases, and 3849+10kbC>T in 0,8%
of cases, compounds in 2,4% (F508del/185+1G>T, G542X/ N1303K;
128+1G>A/1677 del); the type of CF was mixed, and course was se-
vere with early manifestations. Mutations were identified in 65,8% of
cases, in 43,9% one, in 18,7% two mutations and in 34,2% mutations
were not identified.

Conclusions. The prognosis and severity of CF in Moldova was deter-
mined not only by F508del mutations which frequency was 57,7%, but
some mutations in compound, which suggest the necessity to enlarge
spectrum of detecting mutations. It is possible the influence of non-
identified major mutation in Moldavian population.

P02.129

Assessment of a common variant repeat sequence within a
cystic fibrosis newborn screening program

M. J. Somerville, S. Bleoo, M. Hicks, C. Walker, K. Sprysak, M. Lilley, S. Chris-
tian, L. Podemski, R. Kelln, B. Elyas, S. Haase, S. Ordorica, L. Vicen, P. Scott;
University of Alberta, Edmonton, AB, Canada.

We have assessed the heterozygote frequency among neonates with
hypertrypsinemia (elevated IRT) detected through a provincial CF
newborn screening program by monitoring the CFTR mutation spec-
trum and frequency, including the IVS8-5T variant and tandem TG-
tract lengths. The Luminex XTAG™ Cystic Fibrosis Kit, which detects
39 cystic fibrosis transmembrane conductance regulator (CFTR) gene
mutations as well as 4 CFTR variants was used for molecular analy-
sis. A total of 116,550 neonates were screened for CF using a top 2%
cutoff for mutation analysis. Of the 2,331 newborns with increased IRT,
one mutation was detected in 176 (heterozygote frequency of 7.6%),
or about 2 times greater than in the general population. VS8 T-tract
alleles were only reported in newborns with R117H mutations, in ac-
cordance with ACMG recommendations. However, all samples from
IVS8-5T carriers were further genotyped for TG-tract lengths. In total,
220 5T alleles were detected (9.4% vs 10% in the general popula-
tion). However, the 11TG allele had a frequency of 61% in 5T new-
borns with elevated IRT, as compared to 78% in the general popu-
lation. Conversely, longer TG tracts were detected in the remaining

39% of newborns compared to 22% in the general population. We did
not find an increased frequency of the 5T allele in neonates with hy-
pertrypsinemia, however longer adjacent TG tracts, which are directly
proportional to disease penetrance, are more frequent in this cohort
of newborns. These findings may warrant further investigation into the
applicability of 5T-TG genotyping within the panel of mutations used
for CF newborn screening.

P02.130

Cystic Fibrosis in Rostov region

S. Amelina, N. Vetrova;

Rostov Medical Institute, Rostov, Russian Federation.

Cystic Fibrosis is one kind of single-gene hereditary diseases caused
by a mutation in the gene, cystic fibrosis transmembrane regulator.
Cystic Fibrosis has high morbidity and mortality.

There is a trend of Cystic Fibrosis transforming lethal childhood dis-
ease into chronic iliness of adolescents and adults. Prevalence of Cys-
tic Fibrosis in Russian Federation is significantly lower comparing to
North America and Europe. By now more than 1,000 gene mutations
resulting in Cystic Fibrosis are known.

The most common gene mutations identified in the Russian Federation
population are AF508 (53,0%), CFTRdel 2,3 (21kb) (6,4%), N1303K
(2,6%), 2184insA (1,8%), 2143delT (1,8%).

Newborn screening for Cystic Fibrosis was introduced in 2006 in Rus-
sian Federation. This test measures raised blood concentrations of
immunoreactive trypsinogen. Since newborn screening was imple-
mented, 105263 children were tested and 139 children had elevated
levels of immunoreactive trypsinogen. All children were followed up
clinically. DNA analysis and sweat chloride tests were performed , too.
DNA tests were done in order to identify 8 major mutations. Accord-
ing to the results of the test 80% of patients had AF508 heterozygote
mutations. The prevalence of Cystic Fibrosis was 1:9500 in Rostov
Region, which is similar with Russian Federation numbers. The most
common genetic mutation was AF508. The introduction of newborn
screening allowed to identify groups of children at risk. .

Modern DNA analyses allow us to establish diagnoses of Cystic Fibro-
sis and to implement appropriate therapy before clinical symptoms of
the disease become apparent.
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New pathogenic mutation in cystic fibrosis patient

S. Dadgar, S. Dadgar, H. Aryan, M. Houshmand;

Special Medical Center, Tehran, Islamic Republic of Iran.

Cystic fibrosis (CF) is an inherited disease that affects the respiratory
tract, intestine and many body organs because of this called multisys-
tem desease. In addition to affectance of respiratory and digestive sys-
tem, CF can lead to diabetes, polyps in nose and infertility in men. CF
patients have shorter life expectency. Cystic fibrosis (CF) is the most
common severe autosomal recessive disorder in Caucasian popula-
tions and affects 1 in 2500 live births. Mutations in the gene Cystic
Fibrosis Transmembrane conductance Regulatory (CFTR) which en-
codes a protein expressed in the apical membrane of exocrine epithe-
lial cells, leads to this disorder. This gene has 27 exons. To date over
1400 different mutations in this gene have been identified.

The proband was a 3.5 years old that was born in a third degree fa-
milial marrige with a weight 3100 grams. Poor sucking, cough and
diarrhea were seen from the first days of birth. At present, the chief
complain of the patient are pulmonary sticky sputum and cough. The
patient was analysed for mutations by PCR and sequencing methods
for CFTR gene. The parents of patient were also analysed to confirm
the found mutation.

A homozygout T deletion in exon 13, codon 754 was found in the pa-
tient DNA sample. This mutation in heterozygout state was found in
parents. This mutation changes frameshift of Cystic Fibrosis Trans-
membrane conductance Regulatory protein.

We believed that this mutation is pathogenic. More investigation in cel-
lular level needs to confirm our results.
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Mutation detection in sporadic NF1
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Sporadic neurofibromatosis type 1 (NF1) occurs in the absence of a
family history of the disease and usually results from a new mutation in
the germ cell of one of the parent. In most cases, the disease is caused
either by mutation in the NF1 gene, or by a particular or complete dele-
tion of the NF1 gene. The NF1 gene exhibits one of the highest muta-
tion rates of any human disorder. Here we report preliminary data of
the experimental NF1 gene study in patients from the Czech Republic.
We have screening germinal and somatic mutations spectrum of 30
unrelated sporadic NF1 patients, using denaturing high-performance
liquid chromatography (DHPLC) and multiplex ligation-dependent
probe amplification (MLPA) assay. DNAs of all patients were isolated
from peripheral blood and 10 cutaneous neurofibroma biopsies. By
direct sequencing of the pre-selected amplicons we identified 6 causal
germinal mutations, inclusive of 2 novel splice site mutations (c.2850+1
G >T, c.6641+1 G >A). All patiens were examined by MLPA metod and
one of them harboured entire gene deletion.
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Two PTPN11 gene mutations (Y63C and R501J) detected in two
Tunisian Noonan syndrome’s children
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Congenital heart defects (CHD) remain the most common birth defect,
occurring in 1% of live births. Despite great advances in the CHD di-
agnosis and treatment, there continues to be significant associated
mortality, morbidity and economic burden. The identification of genetic
causes of CHD is important; to improve understanding of the aetiology
of CHD and to promise the opportunity of a better prevention, diagno-
sis, and care.

In Noonan syndrome (NS) characterized by CHD and dysmorphic
features, missense mutations of PTPN11 gene responsible of gain of
function in the protein tyrosine phosphatase Shp2 account for approxi-
mately 50% of cases. At the Medical University of Sfax; Department of
Histology; the pattern of PTPN11 mutations is defined in 15 NS Tuni-
sian patients (and 3 mothers) using Bi-directional direct sequencing of
PTPN11 exon 3 and its flanking intron boundaries. All patients harbour
congenital pulmonary vein stenosis (PVS) (with or without other CHD)
and NS facial dysmorphic features. Two mutations of the exon 3, Y63C
(known mutation) and R501J (new mutation) are identified. Y63C,
which is shown in a NS’s patient with PVS associated to an ASD, af-
fects the N-SH2 domain of SHP2. This mutation is not detected in the
mother who has NS clinical phenotype. We suggest that the patient is
a compound heterozygote with Y63C (de novo or paternal germline
inherited) mutation and an other mutation inherited from the mother.
R501J mutation that affect PTP domain of SHP2, was identified in a
patient with NS features and an isolated PVS.
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Craniosynostosis in patients with Noonan syndrome caused by
germline KRAS mutations
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Craniosynostosis, the premature fusion of one or more cranial sutures,
is a developmental defect that disrupts the cranial morphogenetic pro-
gram, leading to variable craniofacial dysmorphism and associated
functional abnormalities. Craniosynostosis is frequently observed as
an associated feature in a number of clinically and genetically hetero-
geneous syndromic conditions, including a group of disorders caused
by activating mutations of the fibroblast growth factor receptor family
members FGFR1, FGFR2 and FGFRS3. In these disorders, dysregula-
tion of intracellular signaling promoted by the aberrant FGFR function
is mediated, at least in part, by the RAS-MAPK transduction pathway.
Mutations in RAS and other genes coding for proteins participating

in this signaling cascade have recently been identified as underlying
Noonan syndrome and related disorders.

We have identified an identical germline KRAS mutation in two unrelat-
ed Noonan syndrome patients with a similar type of craniosynostosis.
Although craniosynostosis does not seem to be an invariant feature
of patients with this mutation, this finding highlights the significance
of aberrant signaling mediated by the RAS pathway in the origin of
craniosynostosis.
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LEOPARD syndrome (LS, OMIM 151100) a rare multiple anomalies
condition belongs within of so called neuro-cardio-facial-cutaneous
syndromes group. Mutations in PTPN11 and RAF1 gene are the only
genes known to be associated with LS, mutation have been identified
in about 93% affected individuals.

Patient 1 was born from first pregnancy with normal birth parameters.
Parental main complaint was hyperactive behavior. First lentigines
were presented at birth, but intensive growth started at the age of 2
years. Heart ultrasound showed mitral insufficiency. Patient 2 is sec-
ond child in family born from the induced labor due to polyhydramnion.
Hypertrophic cardiomyopathy (HCM) was diagnosed at the age of 1
month and closely followed by since to find out the etiological factor.
She presented her first lentigines at birth, but rapid growth started only
at the age of 3 years.

Patients were referred to the genetic consultation due to rapid growth
of lentigines at the age of 4 years. They both had additionally slightly
short stature, characteristic facial features. Molecular analyses was
performed by bidirectional sequencing and revealed one of most fre-
quently described PTPN11 gene missense mutation in LS, 836A—G
(Tyr270Cys). Although patients have different health problems, rapid
growth of lentigines in infancy lead to correct diagnosis. In literature
mutation Tyr279Cys is more frequently associated with short stature,
deafness and also with HCM. An earlier diagnosis of LS is useful for
surveillance of the specific medical problems associated with LS and
for precise genetic counseling to the family.
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A boy with atypical phenotype of NF1 with a type 1 microdeletion
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