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P1  
GENE EXPRESSION PROFILE IN HUMAN 
ASTROGLIAL BRAIN TUMORS 
 
Mhammed Aguennouz; Domenico La Torre; Alfredo 
Conti; Natalya Lanzano; Francesca Maio; Lorena Cama; 
Maria G. De Pasquale; Antonino Germanò; Giuseppe 
Vita. 
Depart. Neurosciences, Psychiatry, Anesthesiology, 
Messina, Italy 
 
Email: aguenoz@unime.it 
 
Background: Actual neuropathological glioma 
classification methods do not adequately reflect the 
complex biology of gliomas, because knowledge about 
mechanisms of cellular transformation involving 
activation/inactivation of many functional genes has 
considerably improved. The present study was designed 
to analyze gene expression in glioma tumors, in order to 
identify a typical gene clusters in astroglial brain tumors 
of different grade of malignancies.  
Materials & Methods: A cohort of 12 flash-frozen 
surgical specimens, obtained in adult patients who 
underwent craniotomy for microsurgical tumor resection, 
were used. These cerebral tumors has been histologically 
verified, according to the revised World Health 
Organization (WHO) classification, as 4 glioblastoma 
(grade 4 WHO), 4 Anaplastic Astrocytoma (grade 3 
WHO), and 4 Low grade Astrocytoma.Array gene 
expression was performed using an agilent gene chip 
containig 44K whole human genome. Statistical analysis 
were also performed intra and inter patients group using 
a GeneSpring software GX.3. 
Results:  : Among the 44K genes analyzed in this study, 
only 522 showed a significant altered expression in all 
tumuors: 324 were up-regulated and 198 down-regulated. 
The genes differentially expressed in different groups, 
are involved in a variety of cellular functions, including 
control of transcription, regulation of mRNA maturation 
and processing, regulation of protein translation, 
activation of NF-kappaB-induced genes, intracellular 
signalling, apoptosis, cell growth, angiogenesis, 
cytoskeleton, cell-to-cell interaction, extracellular matrix 
formation and metabolism.  
Conclusions: Our preliminar data suggest, that gene 
expression was modified during tumuor transformation, 
and that this molecular changing system was 
reproducible. If confirmed, gene profiling may play a 

role as markers for progression and prognosis in human  
astroglial brain tumors. Moreover, a molecular diagnostic 
system based on gene expression profiling, may 
contribute to develop a more accurate classification, 
respect to traditional histopathological system. 

P2  
COMPARING TWO METHODS IN 
HYPERMETHYLATION OF RAR-BETA AND 
MGMT GENES IN BRAIN TUMORS 
 
Cigir B. Avci; Sinem Numanoglu; Nezih Oktar; Tayfun 
Dalbasti; Sunde Yilmaz; Zeynep Ozlem-Dogan; Yavuz 
Dodurga; Taner Akalin; Ozgur Cogulu; Cumhur 
Gunduz. 
Medical Biology, Izmir, Turkey 
 
Email: cigir.biray@ege.edu.tr 
 
Introduction: Anaplastic brain tumors exhibit the most 
dramatic prognosis in all cancer types. The epigenetic 
silencing associated with aberrant CpG island 
methylation is one mechanism leading to the loss of 
tumor suppressor functions in brain tumor cells. With a 
view to characterize molecular alterations in brain 
tumors; the frequency of hypermethylation of two genes 
(RAR-beta and MGMT) was investigated. This study 
was also designed to answer the following question: Is 
there any difference between conventional Methylation 
specific PCR (CMS-PCR) and Quantitative MS-PCR 
(QMS-PCR)?  
Methods & Materials: Tumor samples were collected 
from patients during surgical operation and Explant 
cultures were grown in BIOAMF-1 medium. Total 
genomic DNA was extracted by using High Pure PCR 
Template Preparation Kit and the bisulphite method was 
performed for DNA methylation analysis using EZ DNA 
Methylation-Gold Kit. Quantitative methylation specific 
PCR was used for RAR-beta and MGMT genes from 45 
patients. U-87 MG cells, treated with 5-Aza-2'-
deoxycytidine for 3 days, were used as positive control. 
RAR-beta and MGMT primer pairs for the methylation 
specific PCR were designed with Methyl Primer Express 
Software v 1.0. MGMT methylation probe was designed 
comprising one CpG island and were dual labeled 
hydrolysis probe that was TaqMan® probe utilizes the 5' 
exonuclease activity of the enzyme Taq Polymerase for 
measuring the amount of target sequences in the samples. 
QMS-PCR for RAR-beta and MGMT were carried out 
by FastStart DNA Master SYBR Green I and TaqMan 
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Master Kit, respectively. The CMS-PCR products were 
separated by agarose gel electrophoresis.  
Results: Tumor cell cultures of all cases were achieved 
successfully. The clinical and pathological profiles of 45 
cases followed as: Age 47.57±16.03; Sex 19 F 26 M; the 
WHO grading: I: 14, II: 4, III: 5 and IV: 22 cases. The 
methylation pattern of RAR-beta was found 16 (35.56%) 
cases and 12 (75.00%) of 16 were grade IV. When 
MGMT gene hypermethylation was evaluated with 
QMS-PCR, 8 (17.78%) cases were found methylated 
however they were found unmethylated in CMS-PCR. 
Twenty six (57.78%) cases were found hypermethylated 
by using methylation specific primers and probe and 10 
(38.46%) of 26 were grade IV.  
Conclusions: The hypermethylation profiles of these two 
genes may provide useful clues for the epigenetic 
biomarker selection for the novel diagnostic and 
prognostic assays of brain tumors especially when 
analyzed with Q MS-PCR method. 

P3  
ASSOCIATION OF HUMAN 
CYTOMEGALOVIRUS WITH EPIGENETIC 
ALTERATIONS 
 
Mohsen K. Azenani; Klas Strååt; Cecilia Soderberg-
Naucler; Tomas Ekström. 
Dept. of Molecular Medicine, Karolinska Institute, 
Stockholm, Sweden 
 
Email: mohsen.karimi@ki.se 
 
Introduction: The main effect of the epigenetic 
modifications is reflected through the interaction of the 
DNA and nucleosomes in the chromatin. Main 
epigenetic changes are post translational modifications of 
histone tails and methylation of the cytosines in CpG 
dinocleotides. Like the cellular genome, HCMV DNA is 
associated with histones, at least during certain stages of 
the infectious cycle. Therefore the viral genes activity is 
affected by epigenetic modifications in the host cell. Host 
cells can be permissive or non-permissive to 
cytomegalovirus infection and this is a sign that 
epigenetic factors in host cells are involved in controlling 
the viral gene activity. According to current knowledge it 
appears that CMV infects an early progenitor cell and 
together with unknown factors transforms this cell into a 
tumor cell. Thus, there are close interactions between cell 
cycle control, cell differentiation, CMV infection and 
tumorigenesis. Here we have investigated the effect of 
CMV infection on DNA methylation machinery of the 
host cell.  

Methods & Materials: In this study we have analyzed 
different epigenetic markers following cytomegalovirus 
infection. We have used different methylation techniques 
such as LUMA, ILUMINA, Immunohistochemistry of 
DNMT1, and western blotting as well as in vitro 
transfection to evaluate changes in DNA methylation 
machinery in infected cells.  
Results: We approved that cytomegalovirus infection has 
dramatic effects on genomic DNA methylation. It 
changes the methylation level in host cells not only on 
global level but also on gene specific level. The changes 
are accompanied by changes in DNMT1 localization. 
These data is the first data explaining a mechanism for 
DNA methylation abnormalities in different diseases. 
Conclusions: These data would open a new research field 
in virology both to understand the pathogenesis of 
cytomegalovirus as well as new targets for therapy. Since 
cytomegalovirus can cause life-threatening disease AIDS 
patients, transplant recipients, and congenitally infected 
neonates these data would have significant importance in 
clinical investigations. 
 
P4  
CHROMOSOMAL IMBALANCES PREDICT 
SURVIVAL IN HEAD AND NECK SQUAMOUS 
CELL CARCINOMA (HNSCC) 
 
Verena Bauer; Herbert Braselmann; Horst Zitzelsberger; 
Kristian Unger; Michael Henke; Axel Walch. 
Helmholtz Zentrum München - German Research Center 
for Environmental Health, Institute of Molecular 
Radiobiology, Cytogenetics Group, Neuherberg, 
Germany 
 
Email: verena.bauer@gsf.de 
 
Chromosomal imbalances have been identified in 
HNSCC by conventional CGH. Cluster analysis revealed 
two distinct tumour groups that are characterized by 
significant differences for gains and losses in 13 
chromosomal regions. In addition these subgroups 
correlate with the anemia status of patients indicating a 
specific aberration pattern for anemic patients. Genomic 
aberrations occurring in more than 20% of patients were 
studied for impact on survival by Kaplan-Meier analysis. 
Gains on 1q43 and 16q23-24 and loss on 18q22 appear to 
predict reduced survival times independently from 
known prognostic factors. Because chromosomal gains 
on 16q23-24 show the most significant effect on survival, 
array CGH was performed for cases showing the 
aberration to identify candidate genes within this altered 
chromosomal region. The gain could be confirmed in all 
cases and the region of interest was narrowed down to 
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16q24.3. Interesting candidate genes in this chromosomal 
segment include TUBB3, GAS8 and FANCA and BAC-
FISH confirmed DNA gains for these genes. FANCA is 
of special interest since it belongs to the central part of 
the Fanconi's Anaemia (FA)/BRCA pathway in 
homology-directed DNA repair. Disruptions of genes in 
this pathway result in chromosome instability, cellular 
hypersensitivity to DNA cross-linking reagents and 
cancer progression. Thus, it is likely that alterations of 
the FA/BRCA pathway are involved in mechanisms 
leading to poor prognosis in HNSCC. To verify 
increased FANCA expression on RNA-level, 
quantitative Real-Time PCR was performed.  
Results:   from this study indicate a specific pattern of 
alteration in anaemic and non-anaemic HNSCC. The 
identification of genes involved in chromosomal gains on 
1q, 16q and loss on 18q may help to investigate 
mechanisms responsible for the poor prognosis of 
HNSCC cancer patients in more detail. 

P5  
GENE COPY NUMBER CHANGES IN 
MYELODYSPLASTIC SYNDROMES 
 
Ioana Borze; Eeva Juvonen; Erkki Elonen; Sakari 
Knuutila. 
Department of Pathology, Haartman Institute, University 
of Helsinki, Finland 
 
Email: ioana.borze@helsinki.fi 
 
Introduction:  Myelodysplastic syndromes (MDS) are a 
group of bone marrow malignancies characterized by 
dysplasia and ineffective hematopoiesis involving one or 
more myeloid lineages. MDS tend to evolve to acute 
myeloid leukemia (AML). These disorders occur 
predominantly in elderly people (median age 50-70 
years). MDS can appear as de novo (without history of 
any toxic exposure) or as therapy-related (related to 
chemotherapy and radiotherapy) disorders. Cytogenetic 
abnormalities vary within MDS types, but are present in 
about 30-50% of all MDS cases. Recurrent chromosome 
aberrations in MDS are losses of entire 5, 7 or Y 
chromosomes, deletions at 5q, 7q, 20q and 17p arms, and 
trisomy 8.  
Methods & Materials: We screened the entire genome of 
25 de novo MDS for gene copy number changes using a 
244k oligonucleotide-based CGH array (Agilent 
Technologies). DNA was extracted from archival bone 
marrow samples. The digestion, labeling and 
hybridization were done according to the manufacturer's 
protocol. The array slides were scanned using Agilent´s 
cofocal scanner. The data was processed using Feature 

Extraction software v9.1 and analyzed using CGH 
Analytics software v3.4 (Agilent Technologies).  
Results: The array CGH results showed small 
chromosomal aberrations in addition to those detected by 
karyotyping. In 56% of the cases we were able to point 
out novel chromosomal microaberrations. The most 
common aberrations were deletions of 5q and 7q with a 
common region at 5q21.3q32 and 7q22.1q33, 
respectively. Three cases showed a complex molecular 
karyotype but only four cases exhibited more than one or 
two novel microalterations.  
Conclusions:  Based on our array results and previously 
reported findings, array CGH is a powerful technique to 
reveal small chromosomal aberrations in MDS. In our 
data these new microaberrations were located at 
chromosome arms 3q, 7q, 11q, 18q, and 17q. 

P6  
SIMILAR CHROMOSOMAL EXPRESSION 
PROFILES OF GENETICALLY FAVOURABLE 
AND SENESCENT NEUROBLASTOMA CELLS – 
SIGNS FOR A COMMON EPIGENETIC 
PATTERN? 
 
Eva Bozsaky; Gabriele Amann; Cornelia Stock; Agata 
Kowalska; Bettina Brunner; Andrea Luegmayr; Inge M. 
Ambros; Peter F. Ambros. 
CCRI, Children\'s Cancer Research Institute, Vienna, 
Austria 
 
Email: eva.bozsaky@ccri.at 
 
Introduction:  The tumour regression phenomenon found 
in patients with localized or 4s tumours is linked to a 
specific genomic pattern: absence of MYCN 
amplification, a near-triploid DNA content and absence 
of segmental chromosomal aberrations. However, the 
molecular mechanisms underlying the spontaneous 
regression process are still unknown. Another pathway 
leading to a non aggressive NB phenotype in vitro is the 
phenomenon of cellular senescence found in MYCN 
amplified neuroblastoma cell lines which have expulsed 
the amplified gene during the senescence process. 
Methods & Materials: Comparative expressed sequence 
hybridization (CESH) was applied to visualize the global 
chromosomal expression profile in both cell types. The 
expression profiles of genetically favourable NBs (n=3) 
and those of senescent NB cell lines (n=4) were 
compared. In both instances non senescent, MYCN 
amplified, NB cell lines were used as reference. The 
chromosomal hybridization pattern visualized by CESH 
displayed global, genome-wide transcriptional 
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differences on the target chromosomes covering the 
entire human genome in unbiased fashion. 
Results:   Genetically favourable tumours displayed a 
uniform expression pattern. High expression was 
observed predominantly in AT rich chromatin, while the 
aggressive NBs displayed high expression at different 
loci (including 2p23-24, i.e. MYCN locus) and in 
predominantly GC rich chromatin fractions. Surprisingly, 
when comparing the chromosomal expression profile of 
genetically favourable NBs with those of senescent NB 
cells, a similar expression pattern was found in both cell 
types.  
Conclusions:   Despite the fact that the favourable and 
senescent NB cells are very different concerning their 
genesis, the global chromosomal expression profiles are 
similar. Epigenetic mechanisms are likely to be 
responsible for these global expression changes in 
senescent cells. 

P7  
A SYSTEMATIC CHROMOSOMAL APPROACH 
FOR DETECTION OF NOVEL CANDIDATE 
DYSLEXIA LOCI AND GENES 
 
Roberta Buonincontri; Iben Bache; Elena L. Grigorenko; 
Niels Tommerup. 
Wilhelm Johannsen Center for Functional Genome 
Research,Copenhagen, Denmark 
 
Email: roberta@imbg.ku.dk 
 
Dyslexia (or Reading Disability) is one of the most 
common developmental disorders, with a prevalence of 
5-12% in school-aged children. It is manifested at a 
phenotypic level by difficulty of learning to read despite 
intelligence and adequate instruction. In recent years, 
linkage findings have demonstrated the presence of RD 
susceptibility loci in at least 9 different chromosomal 
regions (DYX1-9), thus leading to the identification of 
several candidate genes: DCDC2 on chromosome 6p22.2 
(DYX2), C2ORF3/MRPL2 on chromosome 2 (DYX3), 
DYX1C1 and CYP19A1 on 15q21 (DYX1) and ROBO1 
on 3p12-q13 (DYX5). Three of these candidate genes 
have been found by the mapping of chromosomal 
reciprocal translocations. Strategy In connection with the 
re-examination of all translocation carriers in Denmark 
(Bache et al., 2006), 46 dyslectic patients with a 
reciprocal translocation were identified. The associated 
chromosomal breakpoints were located non-randomly at 
the cytogenetic level, with clustering to specific 
chromosomal bands, many of which overlapped with 
known dyslexia-loci, supporting their specificity. We will 
map these breakpoints to sequence level in order to 

identify candidate genes for further molecular 
characterization in families with supportive linkage. 
Perspectives Balanced reciprocal translocations have 
facilitated the identification of a variety of novel disease 
loci and genes associated with genetic disorders. In our 
study, most of the "dyslexia" translocation breakpoints 
are of potential interest. These include a familial 
translocation t(1;18) with a breakpoint in 1p36 
segregating significantly with dyslexia (LOD score >2), 
overlapping with DYX8; three breakpoints overlapping 
with a reading disability and attention-
deficit/hyperactivity disorder (ADHD) pleiotropic locus 
at 14q32 (Gayan et al. 2005), and several other 
breakpoints that may define novel candidate DYX loci. 
References Bache I, et al.: Systematic re-examination of 
carriers of balanced reciprocal translocations: a strategy 
to search for candidate regions for common and complex 
diseases; Eur J Hum Genet 2006; 14: 410-7. Gayan J, et 
al.: Bivariate linkage scan for reading disability and 
attention-deficit/hyperactivity disorder localizes 
pleiotropic loci; J Child Psychol Psychiatry. 2005; 46: 
1045-56. 

P8  
EPIGENETIC CONTROL OF 
HETEROCHROMATIN REPLICATION 
 
Corella S. Casas Delucchi; Joke Bemmel van; Vadim O. 
Chagin; Danny Nowak; Jeffrey H. Stear; M. C. Cardoso. 
Max-Delbrueck-Center Berlin, Germany 
 
Email: corella.casas@mdc-berlin.de 
 
Introduction: Constitutive heterochromatin is 
characterized by its high levels of DNA methylation, 
accumulation of different histone modifications, e.g. 
H3K9m3, low levels of histone acetylation, a higher 
condensation level and late replication during S-phase. 
We investigated the correlation between epigenetic 
modifications, higher order structure and late replication 
by using Trichostatin A, a drug that blocks histone 
deacetylases, causing hyperacetylation of 
heterochromatin and concomitantly decondensation of 
chromocenters.  
Methods & Materials:  Mouse fibroblasts were grown in 
the presence of different TSA concentrations and Suv39h 
double knockout fibroblasts were used to test the 
requirement for histone methylation. All cells were 
analyzed by immunostaining and Western blotting. 
Antibodies against acetylated histones were used to 
ascertain increase of acetylation. Heterochromatin 
decondensation was analyzed using confocal images of 
counterstained DNA. S-phase patterns were quantified 
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by pulse-labeling cells in vivo with modified nucleotides, 
followed by immunodetection of the incorporated 
nucleotides. To label chromocenters and replication foci 
simultaneously, we performed immunoFISH with a 
major satellite probe and antibodies against replication 
proteins.  
Results: Analyses of TSA treated cells compared to 
Suv39h double knockout fibroblasts showed: i) 
significant increase of histone acetylation in TSA treated 
cells; ii) decondensation of chromocenters in all cells, 
however less pronounced in Suv39h double knockout 
fibroblasts; iii) significant decrease of the percentage of 
late replication patterns only in TSA treated cells. 
Conclusions: The replication timing of different genomic 
regions is controlled by an interplay of epigenetic 
mechanisms. Increasing the levels of histone acetylation 
and disturbing the higher-order organization of 
heterochromatin causes a shift in the distribution of S-
phase patterns. This suggests that heterochromatin 
replication timing is controlled by its (de)acetylation 
level. 

P9  
CHROMOSOME TERRITORIES AND NUCLEAR 
ARCHITECTURE: A STUDY USING NATIVE 
AND TRANSGENIC XIST INACTIVATION 
 
Corella S. Casas Delucchi; Alessandro Brero; Margret 
Keuper; Olaf Ronneberger; Anton Wutz; Hans 
Burkhardt; Boris Joffe; Irina Solovei; Thomas Cremer. 
Max-Delbrueck-Center Berlin, Germany  
 
Email: corella.casas@mdc-berlin.de 
 
Introduction: In interphase nuclei chromosomes and their 
subregions occupy probabilistic but non-random 
positions related primarily to transcriptional activity and 
gene richness. The combination of high complexity and 
high plasticity of the nuclear architecture suggests that 
self-organization should play an important role in its 
formation from the 2D metaphase chromosome 
arrangement. However, very little relevant factual 
information is available. We studied the relations 
between (i) the shape of the nucleus, (ii) the shape of 
chromosome territories (CTs), their nuclear positions, 
and their internal structure and (iii) the gene content and 
transcriptional activity of chromosomes. 
Methods & Materials: We used native and transgenic 
XIST-inactivation and inducible differentiation of mouse 
embryonic stem cells as a model allowing us to change 
transcriptional activity and nuclear shape; chromosome 
territories were visualized by FISH, RNA-FISH with a 
Xist probe was performed to label the inactive 

homologues; 3D reconstructions from confocal stacks 
and Principal Component Analysis were used to 
characterize the shape of CTs.  
Results:   When compared to their active homologues, 
inactive chromosome territories consistently showed: (i) 
higher average intensity, corresponding to a higher 
condensation level; (ii) a more internal nuclear position; 
(iii) a more spherical form.  
Conclusions:  The shapes of CTs are adjusted to the 
shape of the nucleus so that an equilibrium state is 
reached in which chromosomal regions of similar 
functional properties (first of all, gene richness) occupy 
similar positions in the nucleus. At this equilibrium state 
individual CTs contribute to the nuclear periphery 
(predominantly inactive nuclear domain) and central 
regions of the nuclei (predominantly active nuclear 
domain) to the degrees corresponding to their gene-
richness. Surprisingly, inactive CTs are excluded from 
this equilibrium. They take a more central position than 
the respective active CTs and their contribution to the 
inactive nuclear domains (especially to the nuclear 
periphery) is disproportionately small. 

P10  
SEQUENCING AND ORGANIZATION OF 
NOMASCUS LEUCOGENYS (GIBBON) 
CENTROMERE 
 
Angelo Cellamare; Can Alkan; Francesca Antonacci; 
Mariano Rocchi; Evan Eichler; Mario Ventura. 
Department of Genetics and Microbiology, University of 
Bari, Italy 
 
Email: a.cellamare@biologia.uniba.it 
 
Alpha-satellite is a family of tandemly repeated DNA 
found at the centromeric regions of all human and 
primate chromosomes. The human a-satellite has been 
classified in two types of a-satellite DNA according to its 
organization and sequence proprieties: high order alpha-
satellite and monomeric alpha-satellite. In the higher-
order a-satellite the monomers are organized as highly 
similar multimeric repeat units mainly located at 
centromeric side. The monomeric a-satellite, instead, has 
not any detectable higher-order periodicity and its 
monomers are far less homogeneous than the higher-
order repeat units. Further, the monomeric alphoid 
sequences have pericentromeric localization. 
Phylogenetic analysis suggested that the higher order a-
satellite DNA emerged more recently than the 
monomeric repeat. The African Green Monkey (AGM) 
a-satellite DNA appears to have the simpler organization 
than the other primates and has been considered the 
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ancestral form. The existing alpha satellite organization 
has been hypothesized as the result of AGM monomer 
evolution, through the molecular drive. In this work we 
have fully characterized a-satellite sequences of the 
white-cheeked gibbon (Nomascus leucogenys, NLE), in 
order to better understand the a-satellite evolutionary 
dynamics. Alphoid cloning, hybridization experiments 
and bioinformatics analysis were performed to define the 
NLE alphoid organization. Our results showed that: i) the 
NLE alphoid structure has a monomeric structure 
characterized by units with high similarity percentage; ii) 
the NLE alphoid sequences have not high order repeats 
(HOR) or subfamily organization and iii) (for first time) 
the a-satellite sequences have a telomeric localization 
sharing the same organization of the centromeric alphoid 
sequences. Our data strongly suggest, according to the 
evolutionary distances between gibbon species and 
human, the hypothesis of the more recently higher order 
a-satellite DNA emergence respect to the monomeric 
structure. 

P11  
THE HYPERMETHYLOME OF PEDIATRIC 
ACUTE LYMPHOBLASTIC LEUKEMIA 
 
Josef Davidsson; Henrik Lilljebjorn; Anna Andersson; 
Srinivas Veerla; Jesper Heldrup; Mikael Behrendtz; 
Thoas Fioretos; Bertil Johansson. 
Dept. of Clinical Genetics, Lund University Hospital, SE-
221 85 Lund, Sweden 
 
Email: josef.davidsson@med.lu.se 
 
Introduction: Recently, most methylation studies in 
neoplasms have focused on developing stable platforms 
measuring global CpG-island methylation in cancer cell 
lines. We used a different approach, focusing only on 
primary patient material from the two most common 
subtypes of pediatric acute lymphoblastic leukemias to 
asses large-scale global methylation profiles of each 
chromosome and to identify direct gene silecing by 
hypermethylation.  
Methods & Materials: Methylated DNA 
immunoprecipitation (MeDIP) was used to capture 
methylated sequences in twenty cases of ETV6/RUNX1-
positive ALL and high hyperdiploid ALL. The MeDIP 
and total genomic DNA from each case was hybridized 
to tiling resolution array CGH slides and in addition to 
CpG island plus promoter arrays that cover all UCSC 
annotated CpG islands and promoter regions for all 
RefSeq genes. With the first platform large-scale 
methylation profiles of each chromosome were 
established and with the second genes with extensively 

methylated promoter regions were identified. In addition, 
gene expression analyses, using cDNA microarrays were 
performed to correlate relative expression levels with 
hypermethylation of target genes. Moreover, 
conventional tiling resolution array CGH was performed 
on each case to detect structural abnormalities that might 
effect gene expression and the methylome of each case. 
Results: Global hypomethylation of gene poor regions in 
the tri- and tetrasomic chromosomes of hyperdipoid ALL 
compared to the disomic counterparts in t(12;21)-positive 
ALL was detected. This has not previously been shown 
for trisomic autosomes and mimics the methylation 
profile of the inactivated X-chromosome (Xi), possibly 
indicating that the hypomethylation of gene poor regions 
could relate to inherent packing of trisomic chromosomes 
similar to the one of Xi. In addition we identified more 
than 100 different hypermethylated genes with known 
tumor-suppressor or B-cell differentiation function in the 
20 investigated cases. A majority of these were included 
in the expression dataset and we were able to correlate a 
subset of the hypermetlyated genes with significant 
lowered expression compared to the expression seen in 
cases displaying moderate methylation.  
Conclusions:  We have demonstrated that tri- and 
tetrasomic chromosomes in high hyperdiploid ALL 
display global hypomethylation in gene poor regions. In 
addition we have identified a multitude of genes 
hypermethylated in pediatric ALL, that have not 
previously been described to be silenced in this 
neoplastic disorders, indicating that a aberrant 
methylome might be of key pathogenetic importance in 
hematologic malignancies. 

P12  
COMPARATIVE GENOME ARRAYS TO 
DETERMINE NEW METHYLATION 
SIGNATURES OF ENDOMETRIAL AND 
CERVICAL CARCINOMAS 
 
Pierre Dehan; Jacques Boniver; Philippe Delvenne. 
University of Liege Department of Pathology & GIGA 
Cancer, Liège, Belgium 
 
Email: pierre.dehan@ulg.ac.be 
 
Aberrant methylation patterns are a common feature of 
many kinds of cancer. Various techniques screening 
genome-wide have identified a large number of cancer-
associated 5' gene regions with hypo- or hyper-
methylations. However all techniques hold its own bias 
and only an approach combining several protocols could 
detect exhaustively the methylation modifications in 
tumours. For example techniques using amplified 
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genomes are introducing a PCR bias due to the fact that 
DNAs enriched or not in CpG significantly differ in their 
GC content and thereby in their performance during PCR 
amplification. Here, we have initiated a high throughput 
profiling platform including a MBD2 affinity approach 
followed by a comparative genome hybridisation on 
CpG-rich promoters arrays without prior PCR 
amplification. The careful selection of tumoral tissues 
from endometrial and cervical carcinomas defining 
homogenous series will hopefully lead to the 
identification of new methylation signatures useful as 
biomarkers for endometrial and cervical malignancies. 

P13  
EPIGENETIC INACTIVATION OF DELETED IN 
COLON CANCER (DCC) IS A FOCAL EVENT IN 
COLORECTAL CARCINOGENESIS NOT 
AFFECTING NEIGHBORING GENES MBD1, 
MBD2, CGBP AND SMAD4 ON CHROMOSOMAL 
REGION 18Q21 
 
Sarah Derks; Linda Bosch; Hanneke Niessen; Peter T. 
Moerkerk; Sandra M. Bosch van den; Beatriz Carvalho; 
Jan W. Voncken; Gerrit A. Meijer; Adriaan P. Bruïne de; 
James G. Herman; Manon Engeland van. 
Department of Pathology, GROW, School for Oncology 
and Developmental Biology, University Maastricht, The 
Netherlands 
 
Email: sarah.derks@path.unimaas.nl 
 
Chromosomal loss of 18q21 is a frequent event in 
colorectal carcinogenesis suggesting this region harbors 
tumor suppressor genes (TSGs). Several candidate TSGs, 
among which Deleted in Colon Cancer (DCC), Methyl-
CpG-Binding Domain Protein 1 (MBD1), Methyl-CpG-
Binding Domain Protein 2 (MBD2), CpG-Binding 
Protein (CGBP) and Sma- and Mad related protein 4 
(SMAD4) are closely linked on a 4-MB DNA region on 
chromosome18q21. Since epigenetic alterations can 
serve as second hit in inactivating TSGs and long-range 
epigenetic silencing have been reported on chromosomal 
regions 2q14 and 3p22, this study aimed to investigate 
whether DCC, MBD1, MBD2, CGBP and SMAD4 are 
epigenetically silenced in CRCs on a regional scale. 
Methylation specific PCR (MSP) and bisulfite 
sequencing of gene promoters show that the DCC gene 
promoter is densely hypermethylated in colorectal cancer 
cell lines and primary tumors, while MBD1, MBD2, 
CGBP and SMAD4 gene promoters are unmethylated. 
The similar profile is observed in a series of normal, 
adenoma and carcinoma tissues: only DCC is 
hypermethylated in 32.3% (20/62), 80% (45/56) and 

83.1% (59/71) of cases, respectively. In age matched 
normal tissues of non cancer patients 20.8% (10/48) 
showed DCC promoter methylation. Real-time 
expression analysis shows a marked reduction in DCC 
expression in carcinoma tissues when compared to 
adjacent normal colon tissues (8- to 41-fold suppression, 
P=0.004). Furthermore, chromatin immunoprecipitation 
studies reveal that the DCC promoter is enriched with 
repressive histone-tail marks of (trimethyl-H3K27and 
trimethyl-H3K9) concomitant with increased PcG 
protein EZH2 association, while MBD1, MBD2, CGBP 
and SMAD4 gene promoters are associated with the 
active chromatin mark trimethyl-H3K4. Therefore we 
conclude that DCC is epigenetically silenced in the 
majority of CRCs which is a focal process not affecting 
neighboring genes on the same 4-Mb region on 
chromosomal region 18q21. 

P14  
p14ARF EPIGENETIC AND GENOMIC 
ALTERATIONS: NO CORRELATION WITH 
MICROSATELLITE INSTABILITY PHENOTYPE 
IN COLORECTAL CANCER 
 
Roger Detry; Alex Kartheuser; Christine Nyiraneza; 
Christine Sempoux; Karin Dahan. 
Human Genetics unit, Université catholique de Louvain 
(UCL), Leuven, Belgium 
 
Email: Christine.Nyiraneza@uclouvain.be 
 
Introduction: p14ARF, a tumour suppressor gene located 
on INK4a/9p21 locus, is known as the major sensor of 
oncogenic stress in mammalian cells. This gene is 
induced by abnormally high and persistent levels of 
mitogenic signals and it antagonizes MDM2-mediated 
p53 protein degradation. Hypermethylation on p14ARF 
locus has been involved in colorectal carcinogenesis, 
especially in microsatellite (MSI) associated-colorectal 
cancers (CRCs) (shen L et al, Gastroenterology 2003 
Mar; 124(3):626-33). Purpose: We attempt to correlate 
genetic and epigenetic changes at p14ARF locus to the 
molecular nature of DNA mismatch repair system 
(MMR) defects resulting in MSI, and to p53 gene 
alterations.  
Methods: In a series of 98 CRCs we analyzed promoter 
hypermethylation, allelic imbalance and somatic 
mutations (exon 1ß and exon 2) of p14ARF gene, as well 
as MSI status, p53 and MMR proteins expression and 
p53 mutations. In addition, MLH1/MSH2 germline 
mutations, MLH1 methylation and BRAF p.V600E 
mutation were also searched in MSI-High (MSI-H) 
CRCs.  
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Results:  Coexistence of methylated and unmethylated 
alleles was detected in 91 tumours (93%) – 22 of which 
being MSI-H (MSI-H versus microsatellite stable, p-
value>0.05) – and in all adjacent normal tissues (100%). 
p14ARF aberrant hypermethylation was only observed in 
7 tumors (7,1%), including 3 MSI-H CRCs due to MLH1 
promoter silencing (1/3) and p.V600E BRAF mutation 
(1/3). The remaining 4 tumors were microsatellite stable 
and demonstrated a p53 protein overexpression, one of 
them exhibited [p.R158H, p.R267Q] p53 hotspot 
mutations. Genomic analyses revealed no allelic 
imbalance, and only one acquired substitution (p.A121V) 
in p14ARF gene.  
Conclusion: These data do not support the existence of a 
significant relationship between p14ARF 
hypermethylation and MSI phenotype in CRCs. p14ARF 
promoter silencing and somatic mutations appear as rare 
events in colorectal carcinogenesis. 

P15  
EVALUATION OF AMERSHAM CYSCRIBE™ 
ARRAY CGH GENOMIC DNA LABELING 
SYSTEM USING PROSTATE CANCER MODEL 
SYSTEM AND COMPARISON OF EFFICIENCIES 
OF GENOMIC DNA LABELING KITS FROM 
DIFFERENT SUPPLIERS.  
 
Prasad D. Dhulipala; Theresa Giesler; Sudhakar R. 
Takkellapati; Galina Chernaya. 
GE Healthcare 
 
Email: prasad.dhulipala@ge.com 
 
Chromosomal aberrations (deletions, gains, losses and 
amplifications) are hallmarks of several cancers. 
Identification of the genes affected in these regions could 
lead to the development of markers for prognosis and 
targets of therapy. Array CGH or matrix based CGH is a 
microarray based method for analyzing a whole genome 
in a single experiment to detect copy number changes. 
The success of array CGH experiment depends on the 
quality of labeled genomic DNA probes. Therefore, it is 
crucial to have a versatile labeling kit that can synthesize 
brighter and uniformly labeled probes in high yields. The 
newly launched Amersham CyScribe™ Array CGH 
Genomic DNA Labeling System allows genomic DNA 
from various sources to be labeled in vitro to high 
specific activity. The performance of Amersham 
CyScribe™ Array CGH kit was evaluated by using 
LNCaP, a human prostate cancer model cell line. 
Labeled genomic DNA probes were generated from 
LNCap cells and normal female genomic DNAs. The 
labeled fragments were hybridized on to a Spectral 

Chip™ 2600 used for whole genome scanning and 
Constitutional Chip™ 3.0 containing clones for 48 
constitutive diseases. Chromosomal abnormalities were 
identified using web-based Spectral Ware™. Analysis of 
hybridization data showed similar signal intensities, log2 
ratios and signal to noise ratios between Amersham 
CyScribe™ Array CGH kit and another kit from leading 
supplier. Both kits identified loss in 2p22.3-2p14; 
10q23.1-10q24.33; 13q21.1-13q22.1 chromosomal 
regions and strong gain in Yq11.2 region that were 
previously detected by conventional CGH Further, we 
compared the performance of Amersham CyScribe™ 
Array CGH Genomic DNA Labeling System to 
commercial labeling kits available from four other 
suppliers. Amersham CyScribe Array CGH Genomic 
DNA Labeling System showed superior performance in 
terms of probe yield and dye incorporation compared to 
three competitor kits. The Amersham CyScribe kit also 
outperformed another kit that do not use Cy3 or Cy5 
nucleotides with regard to dye incorporation levels which 
translates into better performance on microarrays. 
Furthermore, the differences in Alexa 3 Fluor® and 
Alexa Fluor 5® dye incorporation (1:2) may skew the 
results of microarray experiments, as the data are 
presented as log2 ratios of Alexa fluor 3 and Alexa fluor 
5 signal intensities. The Amersham CyScribe Array 
CGH Genomic DNA Labeling System is offered at an 
attractive price and compares favorably to the competitor 
products for data quality, ease of use and reaction times. 

P16  
EPIGENETIC CHANGES IN PATHOGENESIS OF 
VHL-RELATED TUMOURS AND PRIMARY 
GLIOMAS 
 
Justina Dimonaite; Aida Laurinaviciene; Donatas 
Petroska; Neringa Kalinauskaite; Asta Scesnaite; Sonata 
Jarmalaite. 
Department of Botany & Genetics, Vilnius University, 
Lithuania 
 
Email: justina.dimonaite@gf.vu.lt 
 
Introduction: The Von Hippel-Lindau (VHL) syndrome 
is a rare inherited disease characterised by development 
of multiple tumours. Pathogenesis of VHL syndrome is 
tightly related with inherited mutation of VHL gene; 
however sporadic cases can develop de novo without 
involvement of this alteration. To clarify molecular 
mechanisms of pathogenesis of VHL disease we 
analysed the frequencies of epigenetic changes in 
capillary haemangioblastomas (n = 8) and 
pheochromocytomas (n = 6), two rare VHL-related 
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benign tumours. For comparison, epigenetic and genetic 
changes were analysed in gliomas (n = 25) – well 
characterised tumours of the central nervous system. 
Methods & Materials: Methylation specific PCR (MSP) 
was used for analysis of aberrant promoter methylation 
of tumour suppressor genes p14, p16, RARb, RASSF1A, 
MGMT and imprinted gene ZAC1. Expression of 
proteins p53 and ZAC1 was evaluated by means of 
immunohistochemistry.  
Results: The study revealed frequent hypermethylation of 
genes MGMT, p14 and p16 and homozygous deletion of 
chromosomal region 3p21-24, where genes RARb, 
RASSF1A and VHL are located, in VHL-related 
tumours. Hypermethylation of gene MGMT was 
predominant in gliomas. Frequent homozygous deletions 
in chromosomal regions 9p21 and 3p21-24, as well as 
aberrant expression of p53, were observed in gliomas. 
Decrease or loss in expression of novel imprinted tumour 
suppressor gene ZAC1 was detected in almost half of the 
tumours, either VHL-related or gliomas. Decrease of 
protein expression was accompanied by the loss of 
active, non-imprinted allele of ZAC1. Significant 
associations between the loss of active allele of ZAC1 
and genetic or epigenetic changes in genes p53 and p16 
were detected.  
Conclusions: Our data shows significant involvement of 
epigenetic and genetic changes in several tumour 
suppressor genes in pathogenesis of rare benign VHL-
related tumours. Also, the study suggests significant role 
of novel tumour suppressor gene ZAC in carcinogenesis 
of VHL-related tumours and gliomas. 

P17  
ACROSS ARRAY CGH; A STRATEGY TO 
DISCRIMINATE COPY NUMBER VARIATIONS 
(CNVS) FROM COPY NUMBER ABERRATIONS 
(CNAS). 
 
Paul Eijk; Danielle Israeli; Serge Smeets; Sjoerd Vosse; 
Marianne Tijssen; Alan Mršic; Josien Haan; Tineke 
Buffart; Gerrit Meijer; Bauke Ylstra. 
CCA, Micro Array Facility, Amsterdam, The Netherlands 
 
Email: pp.eijk@vumc.nl 
 
Introduction: We present a strategy to detect CNVs 
separately from CNAs in a single experiment, by using 
dual channel CGH arrays in a single channel format. 
Methods & Materials: Routinely, one single array is used 
for the comparative hybridization of test DNA versus 
DNA from a pool of healthy individuals. Instead, we 
hybridize our test DNA against germ-line DNA of the 
same individual and then perform an in silico comparison 

of the germ-line channel with a pool of healthy 
individuals hybridized on a different array. With this first 
comparative hybridization a "CNA only" profile is 
obtained devoid of biological noise resulting from SNPs 
or CNVs. Subsequently, with the in silico across array 
CGH (aaCGH) comparison a "CNV only" profile is 
obtained, devoid of CNAs.  
Results:  :AaCGH was tested using test DNA isolated 
from archival (FFPE) colon tumor samples; (i) physically 
hybridized against germ-line DNA from the same patient 
and (ii) in silico compared with DNA from a mix of 
healthy individuals. CNAs detected under i were 
common and known in colon carcinomas. CNVs 
detected under ii were confirmed using the database of 
genomic variants (http://projects.tcag.ca/variation/). The 
quality of across array comparisons was tested in an 
independent set of experiments. Copy number profiles of 
a breast cancer cell line were compared to DNA from 
healthy individuals, hybridized either to the same array, 
or en silico to a different array. Profile quality was 
assessed using four quality measures. Results: showed 
that the reference channel of another array can be 
employed at no cost to profile quality if performed in 
parallel.  
Conclusions: AaCGH can be employed in two ways; 1.) 
to obtain either CNA and CNV profiles using a single 
hybridization, provided matched normal DNA is 
available or 2.) alternatively to hybridize more samples at 
the same cost and effort without loss of quality. 
 
P18  
EPIGENOMIC PROFILING OF EVENTS 
OCCURRING IN HUMAN METASTASIS 
 
Agustin Fernandez-Fernandez; Amaia Lujambio; Manel 
Esteller; F J. Carmona. 
Institut Català d Oncologia (ICO), Madrid, Spain 
 
Email: fjcarmona@cnio.es 
 
Metastasis is generally viewed as an adaptative process, 
concluding in the predominance of tumour cells that rise 
above rigorous physiological barriers as they separated 
from their original environment and developmental 
outcome. The aim of this study is to screen the epigenetic 
events involved in the transition from primary tumour to 
metastasis in human cancer. To achieve this, we have 
selected four pairs of cell lines standing for different 
tumour types; each pair belonging to the same patient, 
thus eliminating the variability external to the metastatic 
process. The first line of each pair corresponds to a 
primary tumour, whereas the second to its metastasis. 
Through a comparative analysis of these cell lines, we 
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expect to identify the epigenetic differences that favour 
this transition. On one side, we have performed an 
expression array to analyze the global expression patterns 
of the cell lines, and detect which genes are differentially 
expressed among them. On the other side, a methylation 
array has provided us the methylation status of the 
promoter regions of all analyzed genes. These analyses 
have been carried out using cell lines cultured under 
normal conditions, as well as treated with demethylating 
agent 5-aza-2´-deoxycytidine in order to evaluate the 
relevance of methylation on the global expression events. 
By comparing the results obtained after both analyses, 
we have defined a list of candidate genes which are 
found to be differentially methylated and expressed 
between primary tumour and metastatic cell lines. 
Through bisulfite sequencing, we have validated the 
methylation status of the genes; RT-PCR has been used 
to correlate methylation and expression data; and by 
Methylation Specific PCR (MSP) we have confirmed the 
methylation profiles of the candidate genes. Furthermore, 
we want to determine the role of these genes in 
metastasis, and resolve if these genes are common to all 
metastasis analyzed or specific of each type. This study 
will allow us to unravel the epigenetic implications in 
metastasis. At this moment we are developing functional 
assays that will confirm our findings. 

P19  
HOX GENES AND THEIR ROLE IN EVOLUTION 
OF PRIMATE BRIAN AND OF HUMANKIND 
 
Maria G. Fiore 
Lab. of Anthropology and Ethnology. Dept. of Animal 
Biology and Genetics, University of Florence, Italy 
 
Email: mariagiulia.fiore@unifi.it 
 
In evolutionary history that produced the human brain, 
the first environmental change that led to the increased of 
the brain was at the level of the first mammals, around 
220 million years ago. A second expansion of cerebral 
mass occurred 65 million years ago. During the last 3 
million years, the Australopithecines have evolved, into 
H. habilis, H. erectus and finally Homo sapiens. During 
this last phase of evolution, the volume of the brain has 
increased from 500 cc to 1500 cc. The three-fold increase 
in brain size in less than 3 million years is the greatest 
evolutionary change occurred in the history of the 
Mammals! The development of genomic research in the 
last decade has identified the HOX genes as the genetic 
determinant of the development of Brian. The genes that 
control the development of the brain in all higher 
organisms including humans belong to the families of 

genes EMX and OTX. The comparative study of these 
gene sequences in rat, macaque, chimpanzee and human 
will contribute to the understanding of quantitative and 
morphological diversity of these four species. At the 
same through the study of microscopic preparations and 
distribution of the different cell types in the embryonic 
stages in which these genes into action, it will give an 
idea of the genetic control of the brain and then the 
evolution of the human brain. The comparative study of 
these genes sequences will provide comprehensive 
answers on the process of intelligence. In addition, the 
information collected on the project of these and other 
HOX genes for the development of the human brain, will 
provide an opportunity to identify and characterize these 
genes and their mutants involved in the pathogenesis of 
different tumour of children and correlate with changes 
in the genes these pathological conditions. 

P20  
DETECTION OF GENOMIC COPY NUMBER 
CHANGES IN PATIENTS WITH IDIOPATHIC 
MENTAL RETARDATION BY HIGH-
RESOLUTION X-ARRAY-CGH: IMPORTANT 
ROLE FOR INCREASED GENE DOSAGE OF 
XLMR GENES 
 
Guy Froyen; Hilde Esch van; Marijke Bauters; Suzanna 
G. Frints; Joris Vermeesch; Koen Devriendt; Jean-Pierre 
Fryns; Peter Marynen. 
Human Genome Laboratory, Dept. Human Genetics, 
VIB, K.U.Leuven,Belgium 
 
Email: guy.froyen@med.kuleuven.be 
 
Although many genes have been implicated in X-linked 
Mental Retardation (XLMR) in the last ten years the 
genetic cause is still not identified in about 80% of 
patients. The development of array-CGH for the 
detection of submicroscopic copy number alterations 
allows for screening of XLMR patients.  
Methods & Materials:  A tiling X-chromosome-specific 
genomic array with a theoretical resolution of 80 kb was 
developed to screen patients with idiopathic XLMR. 
Clones with aberrant ratios were verified by qPCR and 
the aberrations were precisely mapped to pinpoint the 
genes involved.  
Results:   A cohort of 150 XLMR patients were screened 
by X-array-CGH. Copy number changes were detected 
in 16 patients (10.7%). These included some deletions 
but most of the copy number changes were duplications, 
which ranged in size from 0.1 - 2.7 Mb. The aberrations 
were associated with the phenotype based on the 
following criteria: de novo aberration; involvement of a 
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known or candidate XLMR gene; segregation with the 
disease in the family; absence in control individuals, and 
skewed X-inactivation in carrier females. The aberrations 
included several XLMR (candidate)genes eg. CDKL5, 
OPHN1, CASK, CDKL5, SOX3, TSPAN7, NXF5, 
MECP2 and GDI1. Imbalances that did not fulfill the 
proposed criteria were regarded as polymorphic regions. 
Conclusions:   Our data strongly suggest that not only 
deletions but also duplications on the X chromosome 
contribute to the phenotype more often than expected, 
strongly suggesting that increased gene dosages often 
result in deregulation of normal cognitive development 
too. 

P21  
EPIGENETIC SIGNIFICANCE OF HISTONE H1O 
IN DEVELOPMENT OF HUMAN GLIOMAS 
 
Nikolay Gabrovsky; Milena Georgieva; George 
Miloshev. 
Molecular Genetics Lab, Institute of Molecular Biology, 
BAS, Sofia, Bulgarian 
 
Email: mimmi@bio21.bas.bg 
 
Introduction: Different epigenetic phenomena such as 
histone protein modifications, chromatin remodeling, 
histone subfractions exchange, etc act in concert, thus 
affecting chromatin structure and hence determine the 
fate of the cell and the organism in norm and pathology. 
The linker histones are intrinsically involved in 
maintaining of the higher-order chromatin structure, 
however, their role in epigenetic mechanisms is not yet 
firmly evidenced. H1o is a distinctive subtype of the 
linker histone family, which accumulates predominantly 
in terminally differentiated cells. The aim of our study is 
to examine the possible epigenetic role of histone H1o in 
malignant gliomas.  
Methods & Materials: Tumor samples: Tumor brain 
tissues are obtained after surgical intervention of 50 
patients, diagnosed with glioma. Linker histone 
extraction and separation: 5 % of perchloric acid is used 
to selectively extract linker histones from each tumor 
sample. After electrophoresis and Western blot analysis 
the linker histone H1o is visualized and quantified by 
means of a software program. As a control linker 
histones are extracted from cadaver brains. Single Cell 
Gel Electrophoresis (SCGE) is used to examine the 
amount of apoptosis and chromatin degradation in tumor 
samples. Immuno-Comet Assay (ICA): Chromatin 
Comet Assay is used to lightly unfold the chromatin of 
tumor and normal cells and to expose it to a set of 
specific antibodies against histone H1o.  

Results: The results demonstrate that the quantity of H1o 
is greatly reduced in all glioma samples and even 
completely missing in some. The reduced levels of this 
histone reversibly correlate with the stage of the tumor, 
thus representing a specific feature of the gliomas. The 
development of the novel technique Imunno-Comet 
Assay - for a single-cell observation gave us new and 
interesting insights in regard to the distribution of H1o 
over the chromatin fiber.  
Conclusions: The epigenetic significance of histone H1o 
in the development of human gliomas is discussed in 
details. 

P22 
REVERSIBLE NUCLEAR REPOSITIONING OF 
THE CASEIN GENE CLUSTER, A MAMMALIAN 
GENOMIC INNOVATION, DURING POSTNATAL 
DEVELOPMENT 
 
Florian Grasser; Christian Lanctôt; Thomas Cremer; 
Stefan Müller. 
Department Biology II, Human Genetics, Ludwig-
Maximilians University, Munich, Germany 
 
Email: flo.grasser@lrz.uni-muenchen.de 
 
Mammary glands and hair in mammals and bird feathers 
share a common developmental onset as skin 
appendages. In pregnant mammals, mammary glands are 
reversibly converted to a secretory state, combined with a 
dramatic increase of transcriptional activity during 
lactation. Importantly, only mammary gland secretory 
cells express casein, the main milk protein. The casein 
gene cluster emerged as a genomic innovation in the 
mammalian lineage by a gene duplication event of the 
vertebrate secretory calcium-binding phosphoprotein 
gene cluster and is absent in birds. We report on evo-
devo nuclear topological changes of the exclusively 
mammalian casein gene cluster and flanking regions 
encompassing Sult1b1 and Igj genes with orthologs 
throughout vertebrates. Epithelial cell nuclei from mouse 
and chicken tissue cryo-sections of hair and feather 
follicles and three mammary gland postnatal 
developmental stages (juvenile, lactation, involution) 
were analysed by fluorescence in situ hybridisation. For 
the mouse and chicken Sultb1b1 and Igj orthologs, we 
observed a conserved peripheral nuclear positioning and 
relative orientation in hair and feather follicles, 
irrespective of the presence or absence of the casein gene 
cluster. In contrast, casein expression during lactation in 
mouse resulted in pronounced changes of the nuclear 
position and the local chromatin conformation of the 
casein gene cluster including the flanking regions. 
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Firstly, the casein locus was shifted from the nuclear 
periphery to the interior. Secondly, decreased interphase 
distances and genomic angles between the casein, 
Sultb1b1 and Igj loci revealed a preferential higher order 
chromatin back-folding, suggesting specific long-range 
enhancer interactions. Strikingly, the nuclear 
repositioning during lactation was found to be fully 
reversible, resulting in a highly similar nuclear topology 
before and after pregnancy. In conclusion, the expression 
of caseins and not the lineage specific genomic landscape 
was found to be responsible for the reversible nuclear 
relocalization, as well as for observed regional 
conformational changes. 
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GENE ALTERATIONS CHARACTERIZE 
RET/PTC3- AND TRK-T1-POSITIVE PAPILLARY 
THYROID CARCINOMAS 
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Abstract MC-GARD Conference 2, Madrid 2008 Gene 
alterations characterize RET/PTC3- and TRK-T1-
positive papillary thyroid carcinomas from transgenic 
mice Katrin-Janine Heiliger*, Donata Vitagliano**, 
Natalie A Conte***, Allan Bradley***, Kristian Unger*, 
Ludwig Hieber*, Massimo Santoro**, Horst 
Zitzelsberger* * Institute of Molecular Radiobiology, 
HelmholtzZentrum münchen, Germany Research Center 
for Environmental Health, Neuherberg/Munich, 
Germany ** Instituto di Endocrinologia ed Oncologia 
Sperimentale del CNR `G. Salvatore`, University 
`Federico II`, Naples, Italy *** T82, Mouse Genomics, 
The Wellcome Trust Sanger Institute, Wellcome Trust 
Genome Campus, Hinxton/Cambridge, United Kingdom 
**** Imperial College London - Department of 
Histopathology, Hammersmith Hospital, London, United 
Kingdom Rearrangements of genes along the MAP 
kinase pathway are frequent alterations in papillary 
thyroid carcinomas. To investigate whether additional 
gene alterations are present, we analysed tumours from 
RET/PTC3 and TRK-T1 transgenic mice for 
chromosomal imbalances. So far, 24 thyroid tumours (17 
TRK-T1 and 7 RET/PTC) were analysed by 
Comparative Genomic Hybridisation (CGH) to identify 

chromosomal imbalances that may have impact in the 
development of thyroid cancer. In total, 37 gains and 70 
losses were revealed. The most common aberrations 
were deletions on chromosomes 3, 4, 12 and 14 and 
amplifications on chromosomes 1, 11 and 15. In addition, 
array CGH on 14 TRK-T1 cases have been performed on 
mouse 1 Mb BAC arrays provided by the Sanger 
Institute in Cambridge. Six of them revealed a common 
deletion on chromosome 4 (4D1 – E2) (33.6 Mb), two on 
chromosome 3 (128.8 – 141.8 Mb) (13 Mb) and two on 
chromosome 7 (3.98 – 46.43 Mb) (42.45 Mb). In three 
tumours (one RET/PTC3 and two TRK-T1 tumours) a 
deletion on 14E5 (RET/PTC) and 14E4-E5 (TRK-T1) 
has been detected by conventional CGH. This deletion 
has been further characterized by positional cloning 
using 26 BAC clones that confirmed a deletion of 1.6 Mb 
(103.9 – 105.5 Mb). Within this region SLITRK5 could 
be identified. Preliminary results indicate a down-
regulation of SLITRK5 also in human tissue samples. 
The findings indicate that additional gene alterations are 
present in RET/PTC3 and TRK-T1 positive tumours. 
Thus, it appears that multiple genetic changes are 
necessary for malignant transformation of epithelial 
thyroid cells. 

P24  
UNMASKING OF EPIGENETICALLY SILENCED 
MICRORNAs IN NEUROBLASTOMA 
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Yigit; Anne Paepe de; Frank Speleman; Jo 
Vandesompele. 
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Introduction: MicroRNAs (miRNAs) are small non-
coding RNAs that negatively regulate gene expression at 
the post-transcriptional level. Down regulation of 
miRNA expression has been shown to be directly 
implicated in cancer development. Based on observations 
in coding tumour suppressor genes, it can be expected 
that abnormal DNA methylation at miRNA CpG islands 
can also contribute to tumour formation. Methods & 
Materials: To identify aberrantly methylated miRNAs in 
neuroblastoma (NB), we measured the expression level 
of 384 miRNAs in a panel of 7 NB cell lines before and 
after treatment with a demethylating agent (5-aza-2'-
deoxycytidine, DAC) or a histone deacetylase inhibitor 
(trichostatin A, TSA), or a combination of both. We used 
a real-time PCR based stem-loop reverse transcription 
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primer method (Applied Biosystems) using only 10 ng of 
total RNA to synthesize cDNA of all miRNAs in a 
megaplex reaction, followed by pre-amplification using 
limited cycle PCR. miRNA profiles were also 
determined for 51 well-documented NB tumours and 
normal NB progenitor cells that have been isolated by 
laser capture microdissection from fetal adrenal glands. 
Results:   Based upon the association with a CpG island 
and the absence of expression in a subset of NB tumours, 
six reactivated miRNAs were identified as strong 
candidate suppressor miRNAs. Two of those miRNAs, 
i.e. miR-34b and miR-34c, belong to the same cluster 
located on 11q23.1, a region critically deleted in a subset 
of aggressive NB. Functional assessment using miR-
34b/c mimics demonstrated significant cell viability 
reduction.  
Conclusions: miRNA profiling successfully identified 
specific miRNAs silenced by CpG island 
hypermethylation in NB. Hence, this analysis may enable 
the identification of epigenetically regulated miRNAs 
that contribute to NB pathogenesis and which represent 
new targets for therapy. 

P25 
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FROM A T(2;18)(q11.2-q21.33) TRANSLOCATION 
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Follicular lymphoma (FL) is the second most frequent 
type of non-Hodgkin's lymphoma in adults. The 
t(14;18)(q32;q21) translocation, juxtaposing the B-cell 
lymphoma protein 2 (BCL2) gene at 18q21 to the 
immunoglobulin heavy chain locus (IGH@) at 14q32, 
and leading to the antiapoptotic BCL2 protein over-
production, is the basic molecular defect in FL. Several 
lines of evidence, however, indicate that t(14;18) is 
necessary, but not sufficient, for transformation to 
malignant state. Variations in the t(14;18) are rare and 
can be classified into two categories: i) simple variants, 
involving chromosome 18 and either chromosome 2 or 
22, in which the fusion partner of the BCL2 is the light-
chain IGK@ (2p11.2) or IGL@ (22q11.2); ii) complex 
variant translocations, occurring among chromosomes 
14, 18, and one or two other chromosomes. Such variants 
can be considered as biologic equivalents of the t(14;18) 
and, consequently, more than 90% of indolent FLs 

express high levels of BCL2 protein. We report a FL case 
showing BCL2 overexpression, detected by 
immunohistochemistry and Real-Time Quantitative (RQ) 
PCR, consequently to the formation of a novel fusion 
gene between the 5' of AFF3 (AF4/FMR2 family, 
member 3 isoform 1, also known as LAF4) at 2q11.2, 
and the 3' of BCL2. The chimeric gene was investigated 
by RT-PCR and FISH analyses. The present case shows 
evidence, for the first time, of BCL2 overexpression 
consequently to the fusion of BCL2 to a non-IG partner 
locus. 

P26 
EPIGENETIC AND GENETIC BIOMARKERS OF 
EARLY-STAGE BREAST CANCER 
 
Sonata Jarmalaite; Aida Laurinaviciene; Justina 
Dimonaite; Asta Scesnaite; Darius Dasevicius; Velerijus 
Ostapenko; Juozas Lazutka. 
Vilnius University, Lithuania 
 
Email:  sonata.rudaitiene@gf.vu.lt 
 
Introduction: Breast cancer is the most prevalent 
malignancy of women in Lithuania and word-wide. The 
course of disease and survival differ markedly among 
patients, however current prognostic markers do not 
enable a reliable selection of the patients with high risk of 
disease progression. In order to evaluate the suitability of 
epigenetic and genetic biomarkers for molecular 
characterisation of breast cancer we analysed epigenetic 
and genetic changes in a wide panel of regulatory genes 
involved in cell cycle control, signalling, apoptosis and 
DNA repair.  
Methods & Materials: Aberrant methylation in promoter 
regions of tumour suppressor genes p16, p14, RARb, 
RASSF1A, DAPK, MGMT, GSTP1, ER and ZAC was 
analysed by means of methylation-specific PCR in 
primary breast carcinomas of early stage (pT1-2). 
Automated single strand conformation polymorphism 
analysis (SSCP) was used for the detection of p53 gene 
mutations. Expression of six tumour-related proteins 
(ER, PR, HER-2, Ki-67, p16, p53) was analysed by 
means of immunohistochemistry (IHC) and FISH. 
Results: Most of early-stage breast tumours (24/27) 
exhibited hypermethylation in at least one gene involved 
in analysis. Aberrant methylation of promoter region was 
frequently detected in RASSF1A, ER and ZAC genes. 
Analysis of 37 tumours by means of IHC revealed 9 ER 
and 13 PR negative cases, while 6 cases had increased 
expression of HER2. HER2 amplification was confirmed 
by FISH analysis. Increased expression of p53 and Ki-67 
was observed in 30% and 67% of cases, respectively. 
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Preliminary statistical analysis revealed significant 
associations between expression of p53 and Ki-67, 
hypermethylation of gene RASSF1A and clinical 
markers of poor prognosis.  
Conclusions:   Preliminary results of our study show an 
early involvement of epigenetic changes in breast 
carcinogenesis. Molecular characterisation of breast 
tumours through identification of epigenetic and genetic 
changes in cancer-related genes can help to estimate the 
risk of cancer progression. 

P27  
SEPARATING HEREDITARY BREAST CANCER 
FROM SPORADIC BREAST CANCER USING 
aCGH 
 
Simon Joosse; Lodewyk F. Wessels; Senno Verhoef; 
Frans B. Hogervorst; Petra Nederlof. 
The Netherlands Cancer Institute, Amsterdam, The 
Netherlands 
 
Email: s.joosse@nki.nl 
 
Introduction: Women that inherit a germ line mutation in 
the BRCA1 or BRCA2 genes will have a significant 
increased lifetime risk of developing breast or ovarian 
cancer. For optimal patient management and pre-
symptomatic family screening, the identification of an 
underlying hereditary BCRA1 or BRCA2 mutation is 
essential. It has been suggested/hypothesized that current 
breast cancer diagnostics does not find all malignant 
mutations and other transformations. We could 
previously show (Wessels et al.) that BRCA1-mutated 
tumours bear specific chromosomal aberrations. We now 
performed genome-wide analysis using array-
comparative genomic hybridization (aCGH) on BRCA1-, 
BRCA2-associated and sporadic breast tumours to 
identify a signature that could assist current diagnostics 
to identify additional BRCA1/2 mutation carriers. 
Methods: We investigated the aCGH data of 30 BRCA1-
related, 30 BRCA2-related and 60 sporadic breast 
tumours to identify the specific markers for each of these 
tumour groups. This signature was applied to a group of 
48 non-BRCA1/2 tumours of patients from Hereditary 
Breast and Ovarian Cancer (HBOC) families to identify 
possible BRCA1- or BRCA2-like tumours.  
Results: We were able to separate the BRCA1-, BRCA2-
related and sporadic breast tumours from each other 
based on their chromosomal aberrations. Within the 
HBOC tumour group we could identify 2 BRCA1-like 
and 3 BRCA2-like breast tumours, initially diagnosed as 
non-mutation carriers. The mutation status of these cases 
will be confirmed by additional analyses.  

Conclusion: Using aCGH, we could find the 
chromosomal aberrations that were specific for BRCA1- 
and BRCA2-related breast carcinomas. We also 
discovered that BRCA1/2-like tumours can still be 
identified in HBOC families after routine DNA 
diagnostics. 

P28  
METHYLATION STUDIES OF THE DLK1-GTL2 
IMPRINTED DOMAIN IN B-CELL 
MALIGNANCIES WITH IGH-INVOLVING 
DEL(14) 
 
Beata Katrincsakova; Carole Charlier; Helena 
Urbankova; Lucienne Michaux; Marie Jarosova; Peter 
Vandenberghe; Michel George; Iwona Wlodarska. 
Center for Human Genetics, K.U.Leuven, Belgium and 
University Hospital Olomouc, Department of Hemato-
Oncology, Olomouc, Czech republic 
 
Email: beakatrincsak@gmail.com 
 
Introduction: The smallest commonly deleted region 
mapped in 27 leukemia/lymphoma cases with IGH-
involving del(14) [del(14/IGH] (Pospisilova et al. 2006) 
harbors the DLK1-GTL2 imprinted domain (14q32.31). 
This domain contains 3 paternally expressed coding 
genes and a cluster of 46 microRNAs with a maternal 
expression controlled by an intergenic differentially 
methylated region (IG-DMR). Whether any of these 
genes play a role of a del(14q/IGH)-associated tumor 
suppressor gene (TSG) is unknown. Assuming that a 
targeted deletion of either a paternally or maternally 
inherited chromosome 14 should result in silencing of the 
respective coding or non-coding imprinted genes, we 
undertook studies aimed at determination of the parental 
origin of chromosome 14 affected by del(14/IGH) in 
index cases. 
Methods & Materials: DNA samples from 22 
leukemia/lymphoma cases with del(14/IGH) were 
available. SNP genotyping, bisulphate-conversion of 
genomic DNA, PCR, cloning of PCR products and 
bisulphate-sequencing were established and applied in 
this study.  
Results: We initially genotyped 3 SNPs located in the 
vicinity of the predicted IG-DMR. In 9 cases with an 
identified allelic imbalance, PCR amplification, cloning 
and sequencing of the bisulphate-treated DNA in the IG-
DMR/SNPs region was performed. The 
methylated(?)/unmethylated(?) profile of CpG islands 
together with the SNP(s) allele evaluated in individual 
clones enabled us to predict the parental origin of 
chromosome 14 in each of the 25-30 randomly selected 
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clones analyzed per case. Finally, we determined the 
parental origin of the deleted allele in 9 cases: 6 showed 
loss of the paternal allele and 3 revealed deletion of the 
maternal allele.  
Conclusions: Our study based on chromosome-specific 
DNA methylation pattern in the DLK1-GTL2 imprinted 
14q32.31 region indicates that del(14/IGH) affected 
randomly of either paternally or maternally inherited 
chromosome 14. These results argue against the 
hypothesis that a candidate TSG from this imprinted 
region is constantly inactivated by a targeted deletion of 
its active allele. Granted by BIL05/59 and NFWO 
G.0610.07 
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EXPRESSION PROFILING IN UVEAL 
MELANOMA PROVIDES A STRONG MARKER 
OF PATIENT SURVIVAL 
 
Chantal Kempen van; Hanneke W. Mensink; Walter Gils 
van; Annelies Klein de; Elizabeth Lodder; Dion 
Paridaens. 
Department Clinical genetics, Erasmus university, 
Rotterdam, The Netherlands 
 
Email: a.deklein@erasmusmc.nl 
 
Introduction: Uveal melanoma (UM) is the most 
common primary intra-ocular malignant tumour. 
Although chromosomal aberrations have prognostic 
significance, they result in classification errors in 
prediction of patient survival. Gene-expression profiling 
was performed and revealed sensitive prognostic markers 
and relevant genes in the carcinogenesis of UM. Besides 
genetic factors, epigenetic events, such as promoter 
silencing by methylation, play an important role in 
tumour progression.  
Materials and Methods: For expression profiling we 
analysed 49 tumour RNAs on Affymetrix GeneChips. 
Analyses was done with Omniviz and PAM software and 
validated with real-time PCR. Methylation of specific 
CpG islands or promoter regions was investigated using 
a methylation specific MLPA kit in 86 UM samples. 
Results:  UM expression profiles classify in two distinct 
tumour classes with strong prognostic significance 
(p<0.001; hazard ratio 7.7). Using a locally adaptive 
statistical procedure (LAP) two regions on chromosome-
arm 3p with decreased gene expression in tumours with 
shorter disease-free survival were identified. Promoter 
methylation of TIMP3, VHL, CDKN2A, CDKN2B and 
MLH1 was observed in several uveal melanomas and 
analysis of these data (e.g. correlation with patient 
survival) is in progress.  

Conclusion: Micro-array classification outperforms all 
known prognostic indicators for uveal melanomas. 
Methylation of promoter regions of genes in regions with 
decreased expression indicates a role for methylation in 
the aetiology of uveal melanoma. 

P30  
DISEASE-CAUSING HOMOZYGOUS DELETION 
OF A NORMAL VARIATION LOCUS 
 
Jeroen Knijnenburg; Saskia Lesnik-Oberstein; Klemens 
Frei; Antoinet Gijsbers; Claudia Ruivenkamp; Hans 
Tanke; Karoly Szuhai. 
Molecular Cell Biology, Leiden University Medical 
Center, Leiden, the Netherlands 
 
Email: j.knijnenburg@lumc.nl 
 
Introduction: Several studies were conducted to map 
normal genomic variations using different high 
resolution whole genome screening platforms. As a result 
of this effort a collective database containing several loci 
susceptible to normal variation was composed. In 
screening for pathogenic alterations this database is often 
used as a reference to exclude these potential "normal 
variants". This practice should be reviewed since 
valuable information leading to causative genetic loci 
might be falsely excluded from analysis. As an 
illustration and supporting this notion, we present a male 
case from non-consanguineous parents with a mild 
mental retardation, dysmorphic features and a moderate 
hearing impairment.  
Methods and Results: By array-CGH a deletion on 
15q15.3 was detected in the proband and his parents, in a 
reported normal variation region. Using fine mapping by 
MLPA, a homozygous deletion inherited from 
hemizygous carrier parents was detected in the patient. 
The deletion is ~80kb and it contains four genes 
including the STRC gene, which is involved in 
autosomal recessive deafness (DFNB16).  
Conclusion: As this region consists of a tandem 
segmental duplication, de novo deletions and 
duplications might arise by non-allelic homologous 
recombination (NAHR). Based on published normal 
variation studies and on our data the frequency of a 
hemizygous deletion was about 1.4%, suggesting that 
this 15q15.3 locus is of importance for a patient with 
hearing impairments. Based on these results, we 
conclude that regions of normal variation should not be 
excluded blindly in the search for causative genetic 
alterations. 
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P31  
ANALYSIS OF PATIENTS WITH CONGENITAL 
ANOMALIES OF THE KIDNEY AND URINARY 
TRACT (CAKUT) BY ARRAY-BASED 
COMPARATIVE GENOMIC HYBRIDIZATION 
(ARRAY-CGH) AND FLUORESCENCE IN SITU 
HYBRIDIZATION (FISH) 
 
Christina Landwehr; Miriam Renkert; Alexander 
Hoischen; Elke Wuhl; Bernhard Radlwimmer; Stefanie 
Weber; Franz Schaefer; Ruthild G. Weber. 
Rheinische Friedrich-Wilhelms-University, Bonn, 
Germany, Institute of Human Genetics, Germany 
 
Email: christina.landwehr@ukb.uni-bonn.de 
 
Introduction: Congenital anomalies of the kidney and 
urinary tract (CAKUT) are often associated with 
malformations of other organs. In most of the cases, the 
etiology is unknown.  
Methods & Materials: Molecular cytogenetic techniques 
such as array-based CGH have been instrumental in the 
identification of microimbalances associated with 
syndromic phenotypes. Thus, we investigated 30 patients 
with CAKUT and at least one relevant extrarenal 
phenotype such as mental retardation or heart defects by 
array-CGH. In all cases, the etiology was unknown. The 
analysis was performed on a whole-genome array with 
8000 large insert clones providing an average resolution 
of <0.5Mb. We verified every nonpolymorphic array 
clone outside the diagnostic thresholds by FISH and 
performed breakpoint analyses on confirmed imbalances. 
Results: In 2 of 30 patients, microimbalances were found 
by array-CGH which were confirmed by FISH. One 
patient showed a microdeletion in 3q (3q23-q24), which 
was determined to be de novo. This patient presented 
with a multicystic-dysplastic kidney, psychomotor 
retardation, growth retardation, microcephaly, and 
multiple joint contractures. In the other patient, we 
detected an unbalanced translocation (46,XY, 
der(1)t(1;16)(q44;q23.3)) with partial monosomy of 
chromosomal band 1q44 und trisomy of 16q23.3 to 
16q24.3. The phenotype involved microhematuria, 
hypospadias, increased intraocular tension, increased 
cornea radius, a mucous cleft palate, preauricular fistulas, 
laryngomalacia, and psychomotor retardation with 
hypoplasia of the corpus callosum.  
Conclusions: Our results show that array-CGH analysis 
is a promising approach to clarify the genetic basis of 
congenital complex abnormalities in some patients. A 
molecular analysis of the relevant genes from the 
identified chromosomal regions in patients with similar 
renal phenotypes is following. With these studies, we 

hope to provide further insight into the genetics involved 
in the development of the kidney and the urinary tract. 

P32  
CHROMOSOMAL MOSAICISM AND EARLY 
EMBRYO LOSS: A NEW INSIGHT FROM THE 
EPIGENETICS POINT OF VIEW 
 
Igor N. Lebedev; Ekataerina N. Tolmacheva; Anna A. 
Kashevarova; Elena A. Sazhenova. 
Institute of Medical Genetics 
 
Email: kate.tolmacheva@medgenetics.ru  
 
Introduction: Chromosomal mosaicism is a feature of 
abnormal embryo development with increasing incidence 
during epigenetic genome reprogramming. Relationships 
between chromosomal and epigenetic abnormalities are 
not enough clear. However, aberrant epigenetic profiles 
may produce mitotic instability through inactivation of 
the cell cycle checkpoints. Our aim was to investigate the 
methylation status of G1/S genes in the placental tissues 
of spontaneous abortions (SA) with chromosomal 
mosaicism.  
Material and Methods: Promoter methylation of 
P14ARF, CDKN2B and RB1 genes was analyzed by 
methyl-specific PCR in the cytotrophoblast and 
extraembryonic mesoderm of 46 SA with chromosomal 
mosaicism, 20 SA with normal karyotype and 22 induced 
abortions. Frequency and tissue-specific localization of 
aneuploid cells were studied by interphase FISH.  
Results: Aberrant methylation of P14ARF and RB1 was 
observed in 9 and 20% of mosaics, respectively. At all 10 
SA with epimutations were found, 3 of them had 
methylation of both genes. Low-level mosaicism 
confined by cytotrophoblast was denoted for 3 embryos 
indicating a post-zygotic origin of aneuploidy. Other 
mosaics were developed from primary aneuploid zygotes 
by trisomy rescue mechanism. Two sources of 
epimutations were supposed based on data about tissue-
specific methylation. It seems, that hypermethylation in 
both tissues was arisen from errors of genome 
demethylation before germ layers patterning. Otherwise, 
tissue-specific epimutations were explained by de novo 
aberrant hypermethylation. Significantly, errors of 
demethylation were associated with mitotic non-
disjunction in confined mosaicism, whereas both types of 
epimutations were found among mosaics developed from 
aneuploid zygotes. However, association between tissue-
specific methylation and level of euploid cells was 
observed providing possibility for more intensive trisomy 
rescue under abnormal epigenotype.  
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Conclusion:  Our data provide evidence that epigenetic 
inactivation of G1/S checkpoint genes can be significant 
etiological events related to mitotic non-disjunction and 
chromosomal mosaicism in euploid conceptions. 
Otherwise, epimutations in aneuploid zygotes may 
reinforce trisomy rescue suggesting a new epigenetic 
mechanisms of karyotype self-correction. 

P33 
THE INTERPLAY BETWEEN GENOME 
ORGANIZATION AND NUCLEAR 
ARCHITECTURE OF PRIMATE 
EVOLUTIONARY NEO-CENTROMERES 
 
Mariana Lomiento; Florian Grasser; Mariano Rocchi; 
Stefan Mueller. 
Department of Genetics and Microbiology, University of 
Bari, 70126 Bari, Italy 
 
Email: mlomiento@biologia.uniba.it 
 
The interplay between genome organization and nuclear 
architecture of primate evolutionary neo-centromeres 
Mariana Lomiento1, 2, Florian Grasser1, Mariano 
Rocchi2, Stefan Mueller1 1Department Biology II, 
Human Genetics, Ludwig-Maximilians University, 
Munich, Germany 2 Department of Genetics and 
Microbiology, University of Bari, 70126 Bari, Italy An 
Evolutionary Neo-Centromere (ENC) is a centromere 
that emerged in an ectopic region of a chromosome 
during evolution, concomitantly to the inactivation of the 
ancestral centromere. Since the first clear examples of 
this phenomenon were reported in human chromosome 9 
orthologs (Montefalcone, 1999), numerous examples 
have been reported from primates and non-primate 
mammals. In the present study we investigated if the 
ENC formation affects the 3D nuclear positioning of the 
old and/or the novel pericentromeric region, or if 
centromere repositioning is favoured in chromosomal 
regions with similar genomic properties and hence 
conserved nuclear localisation For several ENCs, we 
have established comparative three-dimensional nuclear 
topology maps by fluorescence in situ hybridization to 
morphologically preserved interphase nuclei. 
Specifically, we determined the spatial arrangement of 
BAC clones flanking the ancestral centromere and the 
neocentromere, with respect to the nucleus, the 
chromosome territory and to each other. We have 
observed a preferential radial nuclear localisation of 
active centromeres, which however differed between 
chromosomes. In species showing the derived state, no 
major nuclear repositioning of ENC pericentromeric 
regions have been observed compared species that 

preserved the ancestral state, although the presence of a 
centromere appeared to impose an increased geometric 
constrain to the involved region. The radial positioning of 
BAC clones within the respective chromosome territories 
was found largely conserved between the analysed 
species pairs. Collectively, our results indicate that a 
gene-density correlated nuclear positioning of 
orthologous loci is maintained despite centromere 
(in)activation. We conclude that ENCs are preferentially 
seeded in chromosome regions with similar genomic 
properties, which require no relocalisation to a different 
functional nuclear compartment. 

P34  
A NEW IN VITRO MODEL TO UNDERSTAND 
KRAS ROLE IN THE CRC PROGRESSION 
 
Massimo Maffei; Massimiliano Monticone; Sara 
Verardo; Walter Giaretti; Patrizio Castagnola. 
National Cancer Research Institute, Dept. Diagnostic 
Technologies, Lab. Biophysics and Cytometry, Genoa, 
Italy 
 
Email: massimo.maffei@hotmail.it 
 
Introduction: Colorectal cancer (CRC) is one of the 
major causes of cancer death. The transition from normal 
mucosa to dysplastic adenoma to cancer is a multistep 
accumulation of somatic mutations in specific genes 
including APC, KRAS and TP53. Recent studies have 
addressed the link of Ras with chromosomal instability 
(CIN) in CRC. In this work we want to elucidate specific 
effects of two KRAS2 mutants in CIN phenotype and in 
apoptosis regulation, by a new model of in vitro 
adenoma-carcinoma progression.  
Methods & Materials: Adenocarcinoma cell line 
Colo741 was stable transfected with KRAS2 wt or 
mutated (Gly12Val and Gly12Asp). WBs and 
semiquantitative RT-PCR were performed to analyze the 
cell clones. Microarrays were used for RNA expression 
analysis containing 21.329 oligonucleotides (70bp long), 
selected from cluster Unigene Human by CRIBI 
(University of Padova). Bioinformatic programs MIDAS 
and ScannArray Express with Lowess normalization 
were used to analyse raw data. SAM with FDR<1% was 
applied for statistical analysis. DAVID bioinformatic 
database was used to identify specific pathways and 
categories modified between pairs of transfectants 
analyzed.  
Results: After clone selection and RT-PCR screening, 
RNAs from 5 clones from each condition were pooled 
together for microarray analysis. Each pool was marked 
twice with Cy3 and twice with Cy5 for a total of 4 
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repetitions for the same experimental condition. 
Analyzed data showed the following differences in gene 
expression: -KRAS2-Gly12Val versus KRAS2-wt: 2 up-
regulated and 61 down-regulated genes; -KRAS2-
Gly12Asp versus KRAS2-wt:110 and 2. -KRAS2-
Gly12Asp versus KRAS2-Gly12Val:76 and 34; DAVID 
analysis identified more reliable pathways and functional 
categories: -KRAS2-Gly12Val versus KRAS2-wt: 
misregulation in gene transcription and PRC2 complex 
for long-term gene silencing; -KRAS2-Gly12Asp versus 
KRAS2-wt: misregulation in protein traduction and 
aminoacyl-trna synthetases; -KRAS2-Gly12Asp versus 
KRAS2-Gly12Val: misregulation in lipidic metabolism 
and biosynthesis of steroids.  
Conclusions: Preliminary results of mutated KRAS 
transfectants identified a selected number of modified 
genes involved in fundamental cellular pathway and 
functional categories. We need to confirm this data by 
RT-PCR and verify whether a specific link exists 
between these results, the CIN phenotype and the 
apoptosis regulatio  

P35  
DETECTION OF GENOMIC COPY-NUMBER 
VARIATIONS IN ESTONIAN PATIENTS WITH 
UNEXPLAINED FAMILIAL MENTAL 
RETARDATION 
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Mental retardation (MR) affects 1-3% of population. 
This heterogeneous 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 cases. We have started the first comprehensive 
study in Estonia in order to find out causative factors in 
families with idiopathic MR and to help to shed light on 
molecular mechanisms underlying MR. To date, we have 
collected 230 samples from MR patients with normal 
karyotypes and their unaffected family members. As the 
first screening, we have applied Infinium-2 genotyping 
assay with Human370CNV-Duo BeadChips (Illumina 
Inc.) to detect CNVs and copy-neutral LOHs. The study-
platform was validated using DNAs with know 
aberrations and reference samples suggested by Scherer1, 
followed by screening of first 100 individuals from 22 

families. Acquired data was analyzed with BeadStudio 
v3.1 (Illumina Inc.) and QuantiSNP2 software. Results 
were confirmed by RT-qPCR. To maintain all relevant 
information we developed an ad hoc database. This 
database was used for integration and managing 
phenotype-related data and genomic profiles over all 
individuals to distinguish genomic alterations with 
possible clinical significance. We detected ~30 
rearrangements (>100bp) in each individual, most of 
which have been already reported in the Database of 
Genomic Variants or are recurrently presented in our 
samples. In three families studied so far, we found 
imbalances that are likely associated with MR 
phenotype: 1.6Mb dup Xp22.31; 3.9Mb del 15q13.1-
13.2; 8.3Mb del 7q31.1-32.1. These aberrations clearly 
distinguish MR-patients from unaffected family 
members. Also, imbalances in the overlapping regions 
have been associated with similar phenotypes before. 
Additionally, several other aberrations with potential 
clinical significance were found. In parallel with further 
screening, involvement of all detected aberrations in the 
etiology of MR is currently under investigation. 
1Scherer, Nat Genet 2007;39(7,Suppl):S7-15 2Colella 
and Yau, Nucleic Acids Res 2007;35(6):2013-25 
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MECP2 is an X-linked gene coding for a protein 
functioning as a transcriptional repressor. The protein, 
MeCP2 (Methyl CpG–binding protein), is an abundant 
component of pericentric heterochromatin and its 
mutations or duplications are present in around 80% of 
patients with a neurological disorder known as Rett 
Syndrome, one of the most common causes of mental 
retardation in females (1/10000 live female births). No 
effective pharmacological treatments is as yet available 
for this disorder. MeCP2 is characterised by two 
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important domains: the Methyl CpG−Binding Domain 
(MBD), permitting the binding to methylated CpGs and 
the Transcriptional Repression Domain (TRD) 
interacting with the Sin3A−histone deacetylase complex. 
There is little understanding of the MeCP2 dynamic 
interaction with chromatin. We recently demonstrated 
that MeCP2 binds strongly and reversibly to chromatin 
and that mutations in regions located downstream of the 
MBD  modulate this affinity.   
Heterogeneity in MeCP-2 binding capabilities might be 
therefore the underlying cause of the variable severity of 
the Rett symptomatology. In this prospective,  an  
epigenetic pharmacological approach aimed at 
modulating  the MeCP2 binding capacities to chromatin 
could prove useful to treat this disease and ameliorate its 
several symptoms 
NIH3T3 cells were treated with two epigenetic drugs 
targeted respectively to DNA methylation 
(5aza−2’−deoxycytidine) and histone activations 
(Thricostatin) and then transiently transfected with GFP-
MeCP2 or with for GFP-pathological mutants of MeCP2. 
Cells were then analyzed by strip FRAP (Fluorescence 
Recovery After Photobleaching). The time necessary for 
the fluorescence to reach half of the total recovery after 
bleaching (t ½) is an indication of the protein affinity to 
chromatin. Our data  indicate that treatment with 
5aza−2’−deoxycytidine, but not with thricostatin result in 
a significant decrease in t ½ in GFP-MeCP2 transfected 
cells. Interestingly,  thricostatin treatment  alters the 
immobile fraction in the nucleoplasm. Similar results 
were obtained with one of the pathological mutant 
(R106W) 
In conclusion we demonstrated that epigenetic drugs may 
affect MeCp2 affinity to chromatin. Further, we 
established a method to test the potential of different 
compounds  in rescuing the binding capabilities of 
MeCP2 mutants.  
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Parkinson's disease (PD) is the second most common 
neurodegenerative disorder, after Alzheimer's disease, 
affecting over one million individuals worldwide. The 
main pathological hallmark of PD is the loss of 

dopaminergic neurons within substantia nigra, leading to 
insufficient formation and action of dopamine in the 
basal ganglia circuitry. The cardinal clinical signs are 
muscle rigidity, resting tremor, slowness of movements 
(bradykinesia) and, in more advanced cases postural 
instability. Increasing evidence implicates the 
involvement of non-coding RNAs in the pathogenesis of 
neurodegenerative diseases such as PD. Although much 
has been learned in recent years about the genetic 
aetiology of familial PD, far less is known about the 
molecular mechanisms underlying the vast majority of 
cases - the sporadic and idiopathic PD - which are the 
focus of our study. To identify novel susceptibility genes 
for idiopathic PD, we are using the "genomic 
convergence" approach with microRNA profiling. This 
strategy converges data from whole-genome linkage 
studies with expression profiling experiments to 
determine which candidate genes to test in family-based 
association studies. We are currently conducting 
microRNA expression profiles in peripheral blood 
mononuclear cells of 20 PD patients and 20 controls 
using microarrays spotted with probes for 452 human 
microRNAs. The microRNAs differentially expressed 
and respective target genes mapping to linkage peaks will 
be tested for allelic, haplotypic and genotypic association 
with PD. We believe that this innovative, comprehensive, 
genetic and genomic approach will allow us to 
systematically evaluate and identify genes playing a role 
in idiopathic PD and simultaneously further investigate 
the involvement of miRNAs in the neurodegenerative 
process. 

P38 
CONTROL OF MALE GERM CELL 
DIFFERENTIATION BY SMALL REGULATORY 
RNA’S 
 
Oliver Meikar; Jorma Toppari; Noora Kotaja. 
University of Turku, Finland 
 
Email: oliver.meikar@utu.fi 
 
Introduction: Spermatogenesis is a complex 
differentiation process that is governed by a strict 
regulation of gene expression. Several microRNAs are 
known to be highly expressed in testis. Furthermore, the 
characterization of novel germ line -specific small RNA 
species, piRNAs (piwi-interacting RNAs), highlights 
potential significance of small RNAs in germ cell 
biology. Also, a perinuclear granule in haploid male 
germ cells, called chromatoid body, has been recently 
demonstrated to function as a platform for the mRNA 
regulation by small regulatory RNAs. Our goal is to 
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explore the functions and importance of small regulatory 
RNAs in male germ cell differentiation and fertility. By 
clarifying the mechanisms controlling male germ cells, 
we will gain crucial insights of the complex molecular 
network required for the production of sperm.  
Methods & Materials: In situ hybridization, Northern 
blot and immunostaining were used to study the 
expression of small regulatory RNA pathway 
components in spermatogenesis. Samples for these 
analyses were obtained from specific stages of mouse 
seminiferous epithelial cycle and elutriation 
centrifugation of testicular cells.  
Results: MicroRNA pathway components like Ago2, 
Ago3 and Dicer accumulate in the chromatoid bodies of 
round spermatids. Also, several miRNAs as well as 
mRNAs are concentrated in the chromatoid bodies while 
ribosomal RNA is not.  
Conclusions: Function of small regulatory RNAs in germ 
cells has remained largely unexplored. Chromatoid body 
functions as a platform of two different RNA processing 
pathways: microRNA and RNA decay pathways. 
piRNAs interact with the chromatoid body component 
MIWI in mouse, however their role in the function of the 
chromatoid body remains to be investigated.  
References: Kotaja N et al. Nat Methods 1:249-254 
(2004). Kotaja N et al. Proc Natl Acad Sci USA 
103:2647-2652 (2006). Kotaja N et al. J Cell Sci 
119:2819-2285 (2006). Kotaja N and Sassone-Corsi P. 
Nat Rev Mol Cell Biol 8:85-90 (2007). 

P39 
EXPRESSION PROFILING IN UVEAL 
MELANOMA PROVIDES A STRONG MARKER 
OF PATIENT SURVIVAL 
 
Hanneke W. Mensink; Walter Gils van; Chantal Kempen 
van; Elizabeth Lodder; Emine Kilic; Dion Paridaens; 
Annelies Klein de. 
Erasmus MC, Department of Clinical Genetics and 
Rotterdam Eye Hospital, Rotterdam, The Netherlands 
 
Email: h.mensink@oogziekenhuis.nl 
 
Introduction: Uveal melanoma is the most common 
primary intra-ocular malignant tumour. Although 
chromosomal aberrations have prognostic significance, 
they result in classification errors in prediction of patient 
survival. Gene-expression profiling was performed and 
revealed sensitive prognostic markers and relevant genes 
in the carcinogenesis of uveal melanoma. Besides genetic 
factors, epigenetic events, such as promoter silencing by 
methylation, play an important role in tumour 
progression.  

Methods & Materials: For expression profiling we 
analysed 49 tumour RNAs on Affymetrix GeneChips. 
Analyses was done with Omniviz and PAM software and 
validated with real-time PCR. Methylation of specific 
CpG islands or promoter regions was investigated using 
a methylation specific MLPA kit in 86 uveal melanoma 
samples.  
Results: Uveal melanoma expression profiles classify in 
two distinct tumour classes with strong prognostic 
significance (p<0.001; hazard ratio 7.7). Using a locally 
adaptive statistical procedure (LAP) two regions on 
chromosome-arm 3p with decreased gene expression in 
tumours with shorter disease-free survival were 
identified. Promoter methylation of TIMP3, VHL, 
CDKN2A, CDKN2B and MLH1 was observed in 
several uveal melanomas and analysis of these data (e.g. 
correlation with patient survival) is in progress. 
Conclusions: Micro-array classification outperforms all 
known prognostic indicators for uveal melanomas. 
Methylation of promoter regions of genes in regions with 
decreased expression indicates a role for methylation in 
the aetiology of uveal melanoma. 
 
P40  
EPIGENETIC SIGNIFICANCE OF HISTONE H1O 
IN DEVELOPMENT OF HUMAN GLIOMAS 
 
George Miloshev; Milena Georgieva; Nikolay 
Gabrovsky. 
Molecular Genetics Lab, Institute of Molecular Biology, 
BAS, Sofia, Bulgarian 
 
Email: miloshev@bio21.bas.bg 
 
Introduction: Different epigenetic phenomena such as 
histone protein modifications, chromatin remodeling, 
histone subfractions exchange, etc act in concert, thus 
affecting chromatin structure and hence determine the 
fate of the cell and the organism in norm and pathology. 
The linker histones are intrinsically involved in 
maintaining of the higher-order chromatin structure, 
however, their role in epigenetic mechanisms is not yet 
firmly evidenced. H1o is a distinctive subtype of the 
linker histone family, which accumulates predominantly 
in terminally differentiated cells. The aim of our study is 
to examine the possible epigenetic role of histone H1o in 
malignant gliomas.  
Methods & Materials: Tumor samples: Tumor brain 
tissues are obtained after surgical intervention of 50 
patients, diagnosed with glioma. Linker histone 
extraction and separation: 5 % of perchloric acid is used 
to selectively extract linker histones from each tumor 
sample. After electrophoresis and Western blot analysis 
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the linker histone H1o is visualized and quantified by 
means of a software program. As a control linker 
histones are extracted from cadaver brains. Single Cell 
Gel Electrophoresis (SCGE) is used to examine the 
amount of apoptosis and chromatin degradation in tumor 
samples. Immuno-Comet Assay (ICA): Chromatin 
Comet Assay is used to lightly unfold the chromatin of 
tumor and normal cells and to expose it to a set of 
specific antibodies against histone H1o.  
Results: The results demonstrate that the quantity of H1o 
is greatly reduced in all glioma samples and even 
completely missing in some. The reduced levels of this 
histone reversibly correlate with the stage of the tumor, 
thus representing a specific feature of the gliomas. The 
development of the novel technique Imunno-Comet 
Assay - for a single-cell observation gave us new and 
interesting insights in regard to the distribution of H1o 
over the chromatin fiber.  
Conclusions: The epigenetic significance of histone H1o 
in the development of human gliomas is discussed in 
details. 
 
P41 
A PRIORI GENE PRIORITIZATION 
 
Yves Moreau; Daniela Nitsch. 
SCD-ESAT Katholieke Universiteit Leuven, Belgium 
 
E-mail: Daniela.Nitsch@esat.kuleuven.be 
 
Genetic studies and high-throughput genome wide 
screens can identify genes and proteins that are candidate 
members for a biological process of interest (such as a 
disease or pathway). A main limitation of screens is that 
they often identify tens or hundreds of candidate genes. 
Aerts et al. (2006) developed a gene prioritization 
method that ranks candidate genes based on their 
similarity to genes already associated with a disease or 
process, using multiple data sources (such as sequence, 
expression, literature, etc). However, this method cannot 
prioritize candidates if no similar genes have been 
identified previously. This prevents the method from 
tackling truly innovative discoveries, when little is 
known about a disease. Currently, there are no well-
established gene prioritization strategies without a set of 
training genes. The new strategy we are working on, 
consists of checking not only the expression of a 
candidate, but also of its "partner" genes in a gene 
network derived from multiple sources. A strong 
candidate should have many partners that are 
differentially expressed, meaning that it belongs to a 
disrupted expression module. A mouse model network 
based on the STRING database (http://string.embl.de/) 

was built, for which the distance between individual 
genes across the network could be computed. Candidate 
genes with multiple highly differentially expressed genes 
in their neighborhood are strong candidates. Different 
kernel matrices were used as distance measures. To 
improve the enormous computing time, the kernel 
matrices were approximated by the Cholesky 
decomposition and the Reduced Eigenvalue 
decomposition. Knowing the distances between single 
genes in the network, the differentially expression index 
of the genes themselves, as well as the differentially 
expression index of adjacent genes can be considered, 
based on microarray experiments. In the future, this 
method will be applied to congenital heart defects studies 
ongoing at Leuven University Hospitals. 
 
P42 
NUCLEAR ARCHITECTURE OF RETROVIRAL 
INTEGRATION SITES 
 
Jens Nagel; Ruth Brack-Werner; Steffen Dietzel. 
AG Cremer Biozentrum LMU Munich, Germany 
 
Email: Jens.Nagel@lrz.uni-muenchen.de 
 
Several studies have investigated preferential integration 
site selection of HIV and other retroviruses on the 
molecular level of the linear genome. The three-
dimensional nuclear organization, large-scale chromatin 
structure and possible dynamics of integration sites of 
retroviruses and retroviral gene vectors, however, have 
not been studied so far. We investigate cell lines with one 
or a small number of integration sites with known 
genomic localization. We visualize the integration sites 
together with their immediate chromosomal 
neighborhood and the corresponding chromosome 
territory by fluorescence in situ hybridization (FISH) and 
record high resolution 3D image stacks with confocal 
microscopy. Quantitative image analysis is applied to 
measure 3D positions of integration sites relative to the 
nuclear space and colabeled structures and to compare 
the spatial characteristics of the integration site with the 
respective genomic site without integration on the 
homologous chromosome. First results will be presented 
at the conference. 
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P43 
DNA METHYLATION PROFILING IN PATIENTS 
WITH MENTAL RETARDATION BY CHIP-ON-
CHIP 
 
Joke Nevelsteen; Marijke Bauters; Hilde Esch van; Peter 
Marynen; Guy Froyen. 
Human genome Laboratory, VIB11, Department of 
Human Genetics, University of Leuven, Belgium 
 
Email: marijke.bauters@med.kuleuven.be 
 
DNA methylation is evolving as an important player in 
cognition and memory formation. Alterations in the 
methylation profile have already been described in 
neurological diseases such as Prader-Willi and Angelman 
Syndrome. Therefore, disturbances in DNA methylation 
might also be involved in other forms of mental 
retardation. We aim to investigate the genome-wide 
methylation profile of X-linked mental retardation 
(XLMR) patients in whom no genetic defect has been 
detected so far. In the present study, we focus on Fragile 
X (FraX) patients whose FMR1 promoter is heavily 
methylated due to a CGG expansion in the first exon 
resulting in silencing of the FMR1 mRNA expression. 
Therefore, we can use this as a model to optimize the 
ChIP-on-chip protocols. In addition, it allows us to 
determine potential downstream epigenetic modifications 
in these patients. We performed an immunoprecipitation 
(IP) with anti-methylcytosine antibody on genomic DNA 
isolated from FraX EBV-transformed blood lymfocytes. 
After a DNA amplification step, the IP and input material 
was co-hybridized on the 'promoter + CpG island' oligo 
array from Nimblegen. Enrichment of the FMR1 
promoter in the IP serves as a proof of principle for the 
assay. Compared to a control individual several loci were 
significantly enriched in the IP of FraX patients relative 
to the input sample. Presently, we are analyzing the data 
and employ qPCR for verification purposes. The chip 
data will be presented together with the analysis methods 
for validation. In general, DNA methylation profiling in 
MR patients can provide important information that will 
assist to define the underlying mechanisms resulting in 
cognitive disturbances. 

 

 

 

 

P44 
IDENTIFICATION OF COPY NUMBER 
ALTERATIONS AND NOVEL CANDIDATE LOCI 
IN GLIOBLASTOMA TUMORS 
 
Helena Nord; Robin Andersson; Uwe Menzel; Arkadiusz 
Piotrowski; Jan Komorowski; Andreas Deimling von; 
Carl E. G. Bruder; Jan P. Dumanski; Teresita Díaz de 
Ståhl; Adam Bogdan; Susan Pfeifer; Christian Hartmann. 
Dept. of Genetics and Pathology, Rudbeck Laboratory, 
Uppsala University, SE-75185 Uppsala, Sweden 
 
Email: helena.nord@genpat.uu.se 
 
Introduction: Gliomas are the most malignant tumors of 
the central nervous system. They include astrocytomas, 
oligodendrogliomas and oligoastrocytomas. Gliomas 
have morphology and gene-expression characteristics 
similar to glia, astrocytes and oligodendrocytes which 
together support the functions of neurons in the brain. 
Patients with gliomas commonly develop symptoms like 
headaches and seizures or focal neurological alterations 
that cause weakness of one limb or language disturbance, 
but the most threatening aspect is the rapid development 
of increased intracranial pressure. Glioblastoma (GB) is 
the most malignant type of astrocytic tumors and despite 
treatment improvements patient survival is very poor, 
mean 1 year.  
Methods & Materials: In this study we have undertaken 
array comparative genomic hybridization analysis of a 
series of 80 GB tumors and matched peripheral blood 
derived DNA. The array used is produced in our lab and 
comprised of 32,396 BAC clones, covering 99% of the 
current assembly of the human genome. This platform 
provides an average resolution of analysis of up to 60 kb. 
Results: The genome of this malignant type of tumor was 
characterized by numerous gains and losses of 
chromosomal regions. The most remarkable result is the 
frequent identification of high and narrow copy number 
amplicons as well as biallelic deletions. These loci 
include many previously reported genes involved in 
glioblastoma tumorigenesis (e.g. EGFR, PDGFRA, 
MDM2, CDK4, CDKN2A and PTEN) as well as 
numerous novel genes. Novel candidate loci include 
genes coding for proteins with important functions in the 
extracellular matrix, angiogenesis and cell migration, 
enzymes involved in the regulation of signal-transduction 
pathways downstream of the tyrosine kinase receptors 
and proteins/transcription factors involved in cell-cycle 
arrest pathways. It is recognized that understanding the 
genetic defects in this malignant tumor will help to 
predict response to treatment and patient outcome. 
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P45  
MYC NEGATIVE CLASSICAL BURKITT 
LYMPHOMA: ALTERNATIVE PATHOGENETIC 
MECHANISMS 
 
Anna Onnis; Eleonora Leucci; Mario Cocco; Patricia 
Cleef van; Cristiana Bellan; Anke Rijk van; Giulia De 
Falco; Joshua Nyagol; Bessie Byakika; Stefano Lazzi; 
Piero Tosi; Lorenzo Leoncini. 
Department of Human Pathology and Oncology, 
University of Siena, Italy 
 
Email: onnis2@unisi.it 
 
Introduction: The molecular feature of Burkitt 
Lymphoma (BL) is the translocation that place MYC 
under the control of immunoglobulin gene regulatory 
elements1. However, from the EUROFISH project, 
aiming at the standardization of FISH procedures in 
lymphoma diagnosis, emerged that 5 cases out of 35 
classic endemic BLs were negative for MYC 
translocation. This study aims to evaluate the expression 
of miRNAs directed against c-Myc in BL primary cases 
to clarify whether alternative pathogenetic mechanisms 
may be responsible for lymphomagenesis in cases 
lacking MYC translocation.  
Methods & Materials: FISH analysis was performed on 
formalin-fixed and paraffin-embedded (FFPE) eBL 
specimens following EUROFISH protocols. By using 
web databases, we searched for miRNAs directed against 
c-Myc. RNA from FFPE cases was extracted by 
TRIZOL and reverse transcribed with specific primers. 
microRNAs analysis was performed by qPCR. LCLs 
were used to carry out in vitro experiments. Transient 
transfections of hsa-miR-34b mimic and inhibitor were 
performed. mRNA target and protein levels were 
confirmed by qPCR and immunofluorescence, 
respectively.  
Results: Among the miRNAs tested, we found Let-7c to 
be down-regulated in BLs compared to the reactive 
lymph nodes and hsa-miR-34b to be down-regulated 
only in BLs negative for MYC translocation. Moreover 
our in vitro transfection experiments demonstrated that 
hsa-miR-34b is able to specifically down-regulate c-Myc. 
Conclusion: Recently miRNAs have been identified as 
post-transcriptional regulators of gene expression and 
implicated in physiological and pathological processes 2. 
These results indicate that hsa-miR-34b may influence c-
Myc expression in BLs as the more common aberrant 
control exercised by the immunoglobulins enhancer 
locus. Reference 1. Swerdlow SH, Campo E, Harris NL, 
Jaffe E et al. WHO Classification, IARC, Lyon 2. 

Esquela-Kerscher A and Slack FJ. 2006. Nat. Rev. 
Cancer. 6(4):259-69 

P46  
CpG ISLAND HYPERMETHYLATION OF RAR-
BETA AND RASSF1 GENES IN CELL-FREE DNA 
OF CASES WITH PROSTATE CANCER 
 
Zeynep Ozlem-Dogan; Sunde Yilmaz; Cigir B. Avci; 
Sinem Numanoglu; Yavuz Dodurga; Huseyin Onay; 
Serkan Demiryoguran; Burak Turna; Oktay Nazli; 
Cumhur Gunduz. 
Ege University, Turkey 
 
Email: ozlemdogan99@gmail.com 
 
Introduction: Promoter hypermethylation of tumor 
suppressor genes play an important role in prostate 
cancer progression. Its prognostic use in cell free DNA is 
currently unclear. To evaluate this role, we compared 
hypermethylation rate of circulating cell DNA from 
prostate cancer cases. Methylation status of CpG islands 
in promoter regions of RASSF1 and RAR-beta were 
analyzed in cell-free DNA of cases with prostate cancer. 
Methods & Materials: Fourteen prostate cancer cases' 
plasma were treated with chloroform and ammonium 
acetate and subsequently to this, cell-free DNA was 
isolated from 4 ml plasma by using DNA Isolation Kit 
(High Pure PCR Template Preparation Kit, Roche 
Diagnostics, Germany) according to the kit manual. 
Bisulphide modification was performed by using EZ-
DNA Methylation Gold Kit (Zymo Research, USA). The 
methylation status of cell-free DNA was studied by 
Quantitative methylation-specific PCR (QMSP) using 
FastStart DNA Master Syber Green I Kit (Roche 
Diagnostics, Germany).  
Results: Cell-free DNA was isolated and QMS-specific 
PCR was achieved in all cases. Three (21%) out of 14 
cases showed hypermethylation in circulating DNA of 
promoter region of RAR-ß tumor suppressor gene, 
whereas 12 cases (85%) were hypermethylated for 
promoter of RASSF1 tumor suppressor gene. The mean 
ratio of methylated to unmethylated RASSF1 tumor 
suppressor gene was found 1.61 (0.5-3.82). Three cases 
were methylated both for RAR-ß and RASSF1 genes. 
Conclusions: Hypermethylation of RAR-ß in circulating 
DNA may not be associated with prostate cancer. Since 
hypermethylation was detected in RASSF1 tumor 
suppressor gene, we suggest that the CpG island 
hypermethylation status of RASSF1 tumor suppressor 
gene may be a useful biomarker in prostate cancer. 
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P47  
WEB-BASED DATABASE PLATFORM FOR 
LARGE-SCALE COPY NUMBER VARIATION 
STUDIES 
 
Priit Palta; Sven Parkel; Andreas Veidenberg; Katrin 
Mannik; Helen Puusepp; Olga Žilina; Ants Kurg; Maido 
Remm. 
Department of Bioinformatics, Institute of Molecular and 
Cell Biology, University of Tartu, Estonia 
 
Email: sven.parkel@gmail.com 
 
Collecting, storing and managing data from microarray-
based copy number variation studies can prove difficult 
when large amounts of family, phenotype and genomic 
information has to be processed. Additional problems 
may arise while performing data filtration and analysis 
over all datasets simultaneously. We have developed a 
database model designed to tie together studied 
individual's pedigree and phenotype-associated data with 
genomic profile (SNPs, CNVs, LOHs) and any 
associated information. Coupled with the web interface, 
the database allows inserting, editing, viewing and 
analysing all studied data from one place. Information 
about each studied individual is inserted via the web 
interface. Any pertaining relevant information is 
automatically collected and added to the database entry. 
For data retrieval purposes, we have made generic 
queries that can be constructed on the fly, enabling to 
fetch any desired data over all stored records. Current 
implementation of the database is designed to support a 
study in order to find out causative CNVs in Estonian 
families with idiopathic mental retardation (working 
example of this database is available at 
http://bioinfo.ut.ee/dbcard). However, our database 
model and web interface can be modified to 
accommodate and study different phenotype information, 
microarray platforms and aberration types. 

P48 
NUCLEOSOME POSITIONING AND DNA 
METHYLATION ARE CLOSELY RELATED IN 
RARß AND GATA4 GENES 
 
Anna Portela; Esteban Ballestar; Manel Esteller. 
Institut Català d'Oncologia (ICO), Madrid, Spain 
 
Email: aportela@iconcologia.net 
 
Chromatin structure and DNA methylation, are 
determinant factors in gene expression regulation. 
Promoters located in closed chromatin domains are 

hardly accessible by transcription initiation factors and 
thus genes which promoters are in such regions tend to 
show transcription repression. DNA methylation of the 
promoters located in a CpG island is the most common 
hallmark of epigenetic silencing. A great deal of cancer 
related genes is silenced in tumoral cells through 
methylation of the CpG island in which their promoter is 
embedded. Recent publications have shown a relation 
between DNA methylation and nucleosome positioning 
in MLH1. In order to relate DNA methylation and 
nucleosome positioning, we have studied both 
characteristics in HCT116 and DKO cell lines, analyzing 
genes which promoter is located on a CpG island. The 
DNA methylation study was done through bisulphite 
sequencing, meanwhile the nucleosome positioning 
analysis was performed through different methodologies. 
When comparing both cell lines, the retinoic acid 
receptor beta (RARß) and the GATA binding protein 4 
(GATA4) genes, showed differential nucleosome 
positioning. HCT116 cell line presented positioned 
nucleosomes on the regions surrounding the transcription 
start site, DNA methylation of the overlapping CpG 
island and reduced transcription levels of those genes. As 
expected, in DKO cell line, RARß and GATA4 
presented no methylation and thus, higher levels of 
expression. A depletion of nucleosome positioning was 
also observed in those regions, demonstrating the close 
relationship between DNA methylation and nucleosome 
positioning. Furthermore we treated the HCT116 cell line 
with 5-aza-CdR. The levels of CpG methylation in 
RARß and GATA4 promoters were reduced and the 
levels of expression increased. The nucleosome 
positioning loosened, even though the eviction was not 
complete. Our data suggest that the relationship between 
chromatin structure, DNA methylation and transcription 
is a tight one. The mechanism through which DNA 
methylation hinders nucleosome displacement remains 
unknown, but it should be kept in mind the role that 
nucleosome remodeling complexes might play. 

P49  
IDENTIFICATION OF A NEW GENE WHOSE 
PRODUCT IS A NOVEL 16.2 KD HEAT SHOCK 
PROTEIN 
 
Eva Pozsgai; Andras Szigeti; Arpad Boronkai; Balazs 
Sumegi; Szabolcs Bellyei. 
University of Pécs, Hungary 
 
Email: szabolcs.bellyei@aok.pte.hu 
 
Introduction: AlphaB-crystallin homology, heat stress 
induction and chaperon activity suggested that a 
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previously encloned gene product is a novel small heat 
shock protein (Hsp16.2).  
Materials and Methods: siRNA technique was used to 
suppress Hsp16.2 expression and hydrogen peroxide and 
Taxol were applied to induce cell death. Recombinant 
Hsp16.2 was used to examine its effect on the 
mitochondrial membrane system. Mass spectrometry was 
applied to determine the binding of Hsp 16.2. Lipid rafts 
formation was determined by cell surface labeling with 
fluorescent cholera toxin B. The inhibition of PI-3-
kinase-Akt pathway was done by LY-294002 and 
wortmannin. Neuroectodermal tumor samples were 
examined by Western-blot and immonhistochemistry 
methods with anti-Hsp16.2 antibody.  
Results: Suppression of Hsp16.2 sensitized cells to 
induced cell-death, while overexpression of Hsp16.2 
protected cells against stress stimuli by the inhibition of 
the release of cytochrome c from the mitochondria, 
nuclear translocation of AIF and endonuclease G, and 
caspase 3 activation. Recombinant Hsp16.2 protected 
mitochondrial membrane potential against calcium 
induced collapse in vitro indicating that Hsp16.2 
stabilizes mitochondrial membrane system. Hsp16.2 
formed self-aggregates and bound to Hsp90. Inhibition of 
Hsp90 by geldanamycin diminished the cytoprotective 
effect of Hsp16.2 indicating that this effect was Hsp90-
mediated. Hsp16.2 overexpression increased lipid rafts 
formation and increased Akt phosphorylation. The 
inhibition of PI-3-kinase-Akt pathway significantly 
decreased the protective effect of the Hsp16.2. Higher 
expression of Hsp16.2 was found in grade 3-4 tumors 
than in grade 1-2 tumors.  
Conclusion: These data indicate that the overexpression 
of Hsp16.2 inhibits cell death via the stabilization of 
mitochondrial membrane system, activation of Hsp90, 
stabilization of lipid rafts and by the activation of PI-3-
kinase - Akt cytoprotective pathway. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P50 
CO-EXISTING SOMATIC PROMOTER 
HYPERMETHYLATION AND PATHOGENIC 
MLH1 GERMLINE MUTATION IN LYNCH 
SYNDROME 
 
Nils Rahner; Nicolaus Friedrichs; Verena Steinke; Stefan 
Aretz; Waltraut Friedl; Reinhard Buttner; Elisabeth 
Mangold; Peter Propping; Constanze Walldorf. 
University of Bonn, Institute of Human Genetics, Bonn, 
Germany 
 
Email: v.steinke@uni-bonn.de 
 
Introduction: Somatic epimutations in the MLH1 
promoter mimic the phenotype of Lynch syndrome. To 
date, no somatic hypermethylation of the MLH1 
promoter in the carrier of a pathogenic MLH1 germline 
mutation has been identified, prompting the 
recommendation that a germline mutation in MLH1 
should only be sought in the absence of tumour tissue 
methylation. We aimed to determine whether 
methylation of the MLH1 promoter may coexist in 
carriers of a pathogenic germline mutation in MLH1. 
Methods & Materials: We examined the methylation 
status of the MLH1 promoter in 123 tumour tissue 
samples demonstrating high microsatellite instability and 
loss of expression of a mismatch repair protein (60 cases 
with MLH1 germline mutation, 25 cases without 
mutation, 38 cases with MSH2 mutations) using 
combined bisulphite restriction analysis (COBRA) and 
SNaPshot analysis.  
Results: Methylation of the MLH1 promoter was found 
in two patients with pathogenic germline mutations, one 
a carrier of a MLH1 and the other a carrier of a MSH2 
mutation.  
Conclusions: Our results demonstrate that methylation of 
the MLH1 promoter region does not exclude the 
presence of a germline mutation in an MMR gene. 
Hypermethylation of the MLH1 promoter may be present 
in most cases of sporadic colorectal cancers, but this does 
not exclude a diagnosis of Lynch syndrome. 
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P51 
TOWARDS PATIENT-TAILORED 
IMPROVEMENT OF CHEMORADIATION IN 
CERVICAL CANCER USING DNA 
DEMETHYLATING AGENTS 
 
Frank Roossink; Bea Wisman; Mirjam Kok; Maartje 
Noordhuis; Gert-Jan Meersma; Steven de Jong; Ate Zee 
van der; Ed Schuuring. 
Departments of Gyneacological Oncology and 
Pathology, University Medical Center Groningen, 
University of Groningen, Groningen, The Netherlands 
 
Email: e.schuuring@path.umcg.nl  
 
Chemoradiation is standard treatment for advanced-stage 
cervical cancer with cure rates around 50-60%. Changes 
in expression patterns of genes belonging to pathways 
involved in cell cycle, DNA repair and apoptosis are 
currently thought to determine response to 
chemoradiation. During cervical carcinogenesis members 
of these pathways are frequently silenced by DNA 
hypermethylation. Preliminary data in cervical cancer 
cell lines showed that pre-treatment with hydralazine (a 
demethylating drug) and magnesium valproate (a 
deacetylating drug) resulted in DNA demethylation and 
was accompanied by a change in response to 
chemoradiation. Most interestingly, in two cervical 
cancer cell lines an increased sensitivity to radiation was 
observed, whereas in contrast in another cervical cancer 
cell line a growth advantage was induced. Our 
preliminary observations suggest that some cervical 
cancer patients might benefit from combining 
chemoradiation with demethylating/deacetylating agents, 
but others may not, depending on the epigenetic context, 
i.e. the methylation patterns of relevant genes in their 
tumors. The aim of the study is to identify and validate 
hypermethylated genes and their relation to 
chemoradiation sensitivity in cervical cancer. Based on 
microarray data from a panel of cervical cancer cell lines 
that we treated with demethylating agents and HDAC 
inhibitors, 84 genes with CpG-islands involved in either 
cell cycle, DNA damage repair or apoptosis were 
selected. We will determine their predictive value with 
respect to response to chemoradiation by quantitative 
MSP in a large series of advanced stage cervical cancers 
(n=419) with well documented clinical data (response to 
chemoradiation, location of recurrent disease and 
survival). The impact of silencing and/or re-expression of 
those genes, strongly related to either a poor or a 
favourable response will then be analysed in a cervical 
cell line panel in order to delineate their relation to 
response to chemoradiation. Ultimately our project 

should enable us to determine which cervical cancer 
patients are likely to benefit from the addition of 
demethylating/deacetylating agents to standard 
chemoradiation. 

P52 
EPIGENETIC AND GENETIC EVENTS IN 
PHEOCHROMOCYTOMA, A GENOME WIDE 
STUDY 
 
Johanna Sandgren; Robin Andersson; Alvaro Rada; 
Mehdi Metallebipour; Carl Bruder; Jan Dumanski; 
Göran Åkerström; Jan Komorowski; Gunnar Westin; 
Claes Wadelius. 
Department of Surgical Sciences and Department of 
Genetics and Pathology, Uppsala University, Uppsala, 
Sweden. 
 
Email: Robin.Andersson@lcb.uu.se  
 
Introduction: Trimethylation of lysine 4 (K4) and lysine 
27 (K27) in histone 3 (H3) are epigenetic marks 
associated with active and silenced gene expression, 
respectively. By profiling these modifications genome 
wide insights into the underlying properties of the 
chromatin can be revealed, which is of great interest in 
cancer biology. In recent years it has become apparent 
that epigenetic and genetic events cooperate in cancer 
development.  
Methods & Materials: We investigated the global pattern 
of H3K4me3 and H3K27me3 in a malignant tumour 
sample (pheochromocytoma) and in the corresponding 
normal tissue (adrenal medulla) from the same patient by 
ChIP-chip. These samples have also been analysed for 
copy number variation on a genomic microarray 
consisting of 32 000 BAC clones covering 99% of the 
human genome.  
Results: Preliminary results from the genome-wide ChIP-
chip profiles for H3K4me3 and H3K27me3 indicate that 
a number of regions differ in the enrichment pattern 
between tumor and normal tissue. Interestingly, more 
genes had the repressive modification H3K27me3 in the 
tumour tissue. Of those, the genes that are suggestive for 
a tumour suppressor function could play a role in the 
tumourogenesis, especially if the region of interest is 
deleted, as detected by the 32k array. Areas with bivalent 
marks of both H3K4me3 and H3K27me3 have also been 
identified in both tissues. Analysis is in progress of the 
function of the genes in these regions as well as the genes 
that differ in the histone modification pattern between 
normal and tumour tissue. Copy number analysis on the 
32K array show gains on chromosomes 5, 7, 12, 13, 15, 
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19 and 20 and deletions on 11q, 16q and chromosome 
18.  
Conclusions: Correlating the histone map with the copy 
number status for both samples gives a unique 
opportunity to pinpoint both epigenetic and genetic 
events important for pheochromocytoma tumourogeneis 
in this patient and allows for possible better 
understanding of tumour development. 
 
P53 
EXPLORING THE DYNAMICS OF DNA-REPAIR 
IN LIVING AND FIXED CELLS USING THE ION-
MICROBEAM-FACILITY SNAKE 
 
Hilmar Strickfaden; Volker Hable; Christoph Greubel; 
Guido A. Drexler; Andreas Hauptner; Rainer Krücken; 
Gunther Dollinger; Steffen Dietzel; Thomas Cremer; 
Susanne Auer; Anna A. Friedl. 
AG Cremer Biozentrum LMU Munich, Germany 
 
Email: hilmar.strickfaden@lrz.uni-muenchen.de 
 
The ion microprobe SNAKE (superconducting 
nanoscope for applied nuclear (Kern) physics 
experiments) at the Munich 14 MV tandem accelerator in 
Garching represents an excellent platform to perform 
biological microbeam experiments. Providing a broad 
range of ions and ion energies (from 20 MeV protons to 
200 MeV gold ions) aswell as an extremely focused 
beam, living cells can be irradiated with almost perfect 
knowledge about dose, place and angle of the impacting 
particles. After irradiation, various proteins, which are 
involved directly or indirectly in repair processes, 
accumulate as clusters (so called foci) at DNA- double 
strand breaks (DSBs) induced by the ions and change the 
epigenetic and protein environment at these sites. In our 
studies we are exploring the spatiotemporal dynamics of 
these foci in fixed cells using immuno cyto chemistry 
combined with widefield and confocal microscopy 
aswell as live-cell microscopy with stable transfected 
cells-lines expressing certain fluorescent tagged repair-
proteins. 

 

 

 

 

P54  
EPIGENOMIC ANALYSIS OF A PRIMARY AML 
SERIES 
 
J Suela; S Alvarez; B Ferreira; F Acquadro; A Maiques; 
MJ Calasanz; JC Cigudosa. 
Molecular Cytogenetics Group, CNIO, Madrid,Spain 
 
jsuela@cnio.es 
 
Introduction: Acute myeloid leukemia (AML) is an 
hematological tumor characterized by the clonal 
proliferation of undifferentiated myeloid precursors. 
Patients are classified into the favorable, intermediate or 
adverse risk group according to cytogenetics analysis. 
Favorable group contains AML with t(8;21), inv(16) and 
t(15;17). These translocations force epigenetic alterations 
which can explain the disease. The intermediate risk 
group, the largest regarding incidence, displays a highly 
variable clinical outcome, reflecting its actual genetic 
heterogeneity that ranges from normal karyotype to 
trisomies or structural rearrangements. Due to the lack of 
chromosomal aberration recurrence in AML, it could be 
possible that epigenetic patterns, i.e. methylation, could 
be a mechanism underlying the disease.  
Methods & Material: We wanted to analyze a large 
methylation profiling of an AML series including all the 
cytogenetic subtypes using the Illumina Golden Gate 
methylation array. For that, we used 89 AML primary 
samples DNA for the study.  Eighty four AML cases 
were obtained from a consecutive AML series previously 
analyzed using array-CGH platform. The five remaining 
cases were selected in order to obtain information about 
the rest of the clinical subgroups. We used six bone 
marrow aspirates as DNA methylation controls. 
Bioinformatic analyses were used to obtain heatmap 
clusters.  
Results: We were able to obtain methylation patterns 
from all the clinical subgroups. We obtained specific 
signatures which differentiated among the favorable 
group. We also obtained two different signatures among 
the normal karyotype cases. We observed methylation 
genes with potential clinical value. We are now 
analyzing the effect of the methylation profiles using 
survival data.  
Conclusions: Methylation patterns are a differentiating 
feature in AML. Some of the discovered patterns 
segregate well-known groups, like favorable 
translocations, but we have also been able to segregate 
new groups from the intermediate prognosis group. 

 



Abstracts of the 2nd MC-GARD Meeting, 4-7 May 2008: Scientific Poster Presentations 
 

274 

P55  
MICRORNAS REGULATE OSTEOGENESIS AND 
CHONDROGENESIS OF MOUSE BONE 
MARROW STROMAL CELLS 
 
Salla Suomi; Hanna Taipaleenmäki; Anne Seppänen; 
Kalervo Väänänen; Teuvo Hentunen; Anna-Marja 
Säämänen; Tiina Laitala-Leinonen. 
Bone Biology Research Consortium, Department of 
Anatomy, Institute of Biomedicine, University of Turku, 
Finland 
 
Email: hantai@utu.fi 
 
Introduction: MicroRNAs (miRNAs) are small non-
coding RNA-molecules that bind to the 3' untranslated 
region of mRNAs and induce translational repression or 
mRNA degradation. Since the first identification of 
miRNAs in 1993, hundreds of miRNAs have been 
identified from plants, animals and viruses. 
Consecutively, miRNAs have proven to play essential 
roles in diverse biological processes including early 
development, cell proliferation, differentiation and cell 
death. miRNAs are expressed in haematopoietic tissue 
where they participate in the regulation of 
haematopoietic stem cell (HSC) differentiation. 
However, there is only limited amount of information 
about the expression of miRNAs in mesenchymal 
stromal cells (MSCs) or their potential role in osteo- or 
chondrogenesis.  
Methods & Materials: Stem cells of mesenchymal origin 
were enriched from mouse bone marrow and induced to 
differentiate into osteoblasts or chondroblasts. Total 
RNA from osteoblasts, chondroblasts and 
undifferentiated marrow stromal cells were analysed with 
real-time quantitative PCR and the expression profiles of 
35 selected miRNAs were compared. Subsequently, 
target prediction studies were carried out with the 
differentially expressed miRNAs and combined with 
pathway analyses to gain more insight into the cellular 
functions potentially regulated by these miRNAs. 
Results: Differentiation of MSCs resulted in up- or 
downregulation of several miRNAs, with miR-199a 
expression being over 10-fold higher in chondroblasts 
than in undifferentiated MSCs. In addition, miR-124a 
was strongly upregulated during chondrogenesis while 
the expression of miR-96 was substantially suppressed. 
Conclusions: A systems biological analysis of the 
potential miRNA target genes and their interaction 
networks was combined with promoter analysis. These 
studies link the differentially expressed miRNAs to 
collagen synthesis and hypoxia, key pathways related to 
bone and cartilage physiology. The global regulatory 

networks described here suggest for the first time how 
miRNAs and transcription factors are capable of fine-
tuning the osteogenic and chondrogenic differentiation of 
mouse MSCs. 
 
P56 
GENE PRIORITIZATION THROUGH GENOMIC 
DATA FUSION 
 
Leon-Charles Trachevent; Stein Aerts; Peter Loo van; 
Shi Yu; Bert Coessens; Roland Barriot; Steven Vooren 
van; Bassem Hassam; Yves Moreau; Bernard Thienpont. 
Department of Electrical Engineering ESAT-SCD, 
Katholieke Universiteit Leuven, Belgium 
 
Email: ltranche@esat.kuleuven.be 
 
Genome-wide experimental methods to identify disease 
genes (such as linkage analysis and association studies) 
often generate large list of candidate genes from which 
only a few are interesting. Endeavour 
(http://www.esat.kuleuven.be/endeavour), a web 
resource for the prioritization of genes, indicates which 
genes are the most promising ones. Our approach relies 
on gene similarity; it is based on evidences that suggest 
that similar phenotypes are caused by genes with similar 
functions. Our algorithm consists of (i) inferring several 
models (based on various genomic data sources) from a 
training set of genes, (ii) applying each model to the 
candidate genes to rank them and, (iii) merging the 
several rankings into a final ranking of the candidate 
genes. Recently, we have extended Endeavour to make it 
a multiple-species tool. Nowadays, the tool supports 
Homo sapiens, Drosophila melanogaster, Mus musculus, 
Rattus norvegicus and Caenorhabditis elegans. As a 
functional validation, Endeavour was used to optimize a 
genetic screen performed in Drosophila melanogaster. 
The goal was to find genes that interact physically with 
atonal. The regions outputted by the genetic screen were 
prioritized and the validation showed that Endeavour 
ranked the true interactors in the top of the regions. We 
next applied this concept to the heart disorders. Starting 
from patients with heart defects for which the causal 
gene is unknown, regions of interest were defined using 
the array-CGH technology. Then, we prioritized them to 
find the most promising candidates for further 
experiments. The first validations show that Endeavour 
ranks the best candidates on top decreasing thus the cost 
of the validation. In conclusion, we present Endeavour, a 
framework that can prioritize selected candidate genes or 
whole genomes, in five major organisms which was 
experimentally validated. 
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P57 
MOLECULAR CHARACTERIZATION OF 
DOUBLE MINUTES/HOMOGENEOUSLY 
STAINING REGIONS IN SELECTED TUMOR 
CELL LINES 
 
Domenico Trombetta; Angelo Lonoce; Maria C. 
Guastadisegni; Cecilia Surace; Giuseppina Conteduca; 
Giulia Daniele; Klaas Kok; Reinhard Ullmann; Pieter 
Vlies van der; Charles Buys; Mariano Rocchi; Clelia T. 
Storlazzi. 
Department of Genetics and Microbiology, University of 
Bari, Italy 
 
Email: d.trombetta@biologia.uniba.it 
 
DNA amplification in cancer is a common genetic 
mechanism by which cells can up-regulate gene 
expression in amounts exceeding the transcriptional 
capacity of a single copy gene. Double minutes (dmin) 
and homogeneously staining regions (hsr) represent the 
cytogenetic hallmarks of genomic amplifications in 
tumors. Little is known on their genomic structure, gene 
expression pattern and possible mechanisms for their 
genesis. Previous results obtained on 34 patients affected 
by acute myeloid leukemia (AML) with MYC (8q24)-
containing dmin provided evidence in favor of the 
episome model for the formation of dmin (Storlazzi et 
al., 2006). Following the same rationale as in leukemia 
patients, we have performed array-CGH, FISH, and PCR 
analyses in order to disclose the molecular architecture of 
amplicons in dmin/hsr in six and eleven tumor cell lines 
with MYC and MYCN amplifications, respectively. 
Results obtained in some cell lines, regarding the 
definition of the sequence at the amplicon junctions and 
the molecular structure of the amplicons themselves, 
indicated that the episome model is the favourite 
mechanism behind 8q24- and 2p24-dmin/hsr formation 
in solid tumor cell lines. We found that the sequence 
junctions between amplicons, arrayed in a "head to tail" 
fashion in the majority of the cases, were generated by 
non homologous end joining (NHEJ). Interestingly, the 
sequencing of the junctions displayed the occurrence of 
interstitial cryptic sequences, surprisingly mapping 
outside the original amplicon. Further characterization of 
amplicon arrangements and junctions in the remaining 
cell lines is needed to unveil the driving force towards 
the episome model mechanism in dmin/hsr genesis. 
Moreover, our results showed that unexpected genes 
were co-amplified with MYC or MYCN. We plan to test 
the expression of such genes in order to show if they 
could be important targets of the genomic amplification 
in the cell lines under study. 

P58 
MULTIPLE HYPOMETHYLATION OF 
MATERNALLY IMPRINTED GENES 
 
Zeynep Tümer; Karen Temple; Deborah J. Mackay; 
Susanne E. Boonen; Birthe S. Olsen; Henrik B. 
Mortensen; Sven Pörksen; Karen Bondrum-Nielsen; 
Niels Tommerup; Johanne M. Hahnemann. 
Wilhelm Johannsen Centre For Functional Genome 
Research, Department of Molecular and Cellular 
Medicine, The Panum Institute, University of 
Copenhagen, Denmark 
 
Email: Zeynep@imbg.ku.dk 
 
Introduction: Until recently, imprinting syndromes were 
thought to be due to an imprinting defect in a single gene 
locus. We have recently described the Multiple Maternal 
Hypomethylation Syndrome, an imprinting syndrome 
found in a subset of patients with transient neonatal 
diabetes mellitus (TNDM) (Mackay et al. 2006, Hum 
Genet; 120:262-9). MMHS patients have a spectrum of 
hypomethylation at multiple imprinted loci in addition to 
the imprinted TNDM locus on 6q24, and they have 
additional clinical features, atypical for TNDM. We have 
described the clinical manifestations and methylation 
status of two sisters with MMHS from a consanguineous 
family of Turkish origin (Boonen et al. 2008; Eur J Hum 
Genet, Epub ahead of print). The aim of the present study 
is to 1) identify the genetic defect in MMHS; 2) evaluate 
the effect of hypomethylation on maternally imprinted 
regions; and 3) characterize the clinical spectrum in 
MMHS.  
Methods & Materials: 1) Identification of other 
consanguineous families with MMHS to be included in 
homozygosity mapping in search for candidate gene(s). 
2) Investigation of epigenetic modifications in MMHS 
patients through genome-wide methylation studies and 
investigation of global gene expression using array 
technology. 3) Screening of selected patient populations 
for multiple hypomethylation in order to describe the 
epigenotype-phenotype spectrum.  
Results: The initial results will be presented at the 
meeting.  
Conclusions: We suggest that multiple maternal 
hypomethylation syndrome is an autosomal recessive 
defect of DNA methylation, either in the probands or in 
their mothers, affecting oocyte imprinting. Investigation 
of MMHS will increase knowledge not only of the 
epigenetic modifications associated with the syndrome, 
but possibly also of novel imprinted regions, and the 
mechanisms and consequences of imprinting. 
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P59  
NOVEL GENE REARRANGEMENTS IN BREAST 
CARCINOGENESIS IDENTIFIED BY ARRAY-
PAINTING ANALYSIS OF CHROMOSOMAL 
ABERRATIONS 
 
Kristian Unger; Johannes Wienberg; Andrew Riches; 
Ludwig Hieber; Axel Walch; Andreas Brown; Patricia 
O'Brien; Cecilia Briscoe; Lindsay Gray; Elke 
Rodriguezs; Gerhard Jackl; Jeroen Knijnenburg; 
Giovanni Tallini; Sileida Oliveros; Malcolm Ferguson-
Smith; Horst Zitzelsberger. 
Imperial College London - Department of 
Histopathology, London, UK 
 
Email: k.unger@imperial.ac.uk 
 
Little is known about chromosome translocations in 
common epithelial malignancies such as breast cancer. 
The aim of this study was to identify gene alterations in 
breast carcinogenesis resulting from chromosomal 
rearrangements. We applied fluorescence-activated 
chromosome sorting in combination with array-painting 
to analyze breakpoints of marker chromosomes in 
radiation-transformed epithelial breast cell lines B42-11 
and B42-16. Candidate genes located in the breakpoint 
regions were investigated for their expression at the 
mRNA and protein level. A rearranged fusion product of 
the Has2 gene was cloned by rapid amplification of 
cDNA ends (RACE). Further, the prevalence of the 
rearranged Has2, Grid1 and Ret genes was investigated 
by fluorescence in situ hybridization (FISH) on a human 
breast cancer tissue array. Array-painting analysis of 11 
chromosomal breakpoints revealed that candidate genes 
Has2, Grid1, Ret, Cpm, Tbx 3/5, Wnt1 and Arf3 are 
potentially altered by chromosome rearrangements. The 
rearrangements were confirmed by BAC-FISH analysis 
on metaphase preparations and this permitted the 
investigation of the genomic exchange processes in both 
tumourigenic cell lines. We demonstrated that Has2, 
Grid1 and Ret, which also showed a de-regulated gene 
expression at mRNA- and protein level, underwent 
rearrangement in breast cancer. Among the primary 
breast cancer samples, 19 of 68 (28%) of cases showed 
alterations of Has2, 10 of 67 (15%) of Grid1 and 8 of 62 
(13%) of Ret. All of these rearrangements may therefore 
be of clinical relevance in subsets of breast cancer. This 
approach identified novel breast cancer candidate genes 
and provides evidence that gene rearrangements of at 
least 3 genes play an important role in breast 
carcinogenesis. 

P60  
MULTI-LEVEL HIGH-RESOLUTION ANALYSIS 
OF GENOMIC DISEASE ON CHROMOSOME 22 
 
Alexander E. Urban; Fabian Grubert; Yasuo Koga; 
Mattia Pelizzola; Chandra Erdman; Sherman Weissman; 
Michael Snyder. 
Yale University, Departments of Genetics and Molecular, 
Cellular and Developmental Biology, New Haven, U.S.A. 
 
Email: alexander.e.urban@yale.edu 
 
Earlier we developed High-Resolution (HR-)CGH on 
isothermal high-density oligonucleotide arrays as a 
powerful method for the analysis of CNV and genomic 
disease, such as Velocardiofacial Syndrome (VCFS) on 
chromosome 22 [Urban, Korbel et al., PNAS 2006; 
Korbel, Urban et al., PNAS 2007]. HR-CGH revealed 
the existence of several additional levels of complexity 
that have to be taken into account when explaining the 
variability in penetrance and combination of symptoms: 
difference in endpoints of the main deletion and 
difference in CNV complement, along the chromosome 
and in particular within the VCFS critical region on the 
chromosome without the main deletion. Analysis of 
expression patterns on Affymetrix exon arrays showed 
changes in gene expression genome wide in the cases 
with genomic aberrations. Genes within the main VCFS 
deletion region mostly, but not always, changed their 
expression patterns as expected. However, on 
chromosome 22 the deletion-boundary on the DNA level 
did not completely delineate the changes in expression 
levels, with clusters of genes changing distant from the 
deletion but also nearby. To bridge between DNA 
sequence and gene expression we generated high-
resolution DNA methylation maps for chromosome 22 
for 3 cases of VCFS as well as for an unbalanced and a 
balanced translocation 22:11, respectively, and for 
controls. We used the same iso-Tm chromosome 22 
arrays as for HR-CGH, applying genomic DNA that had 
been enriched for DNA-methylated regions using 
methyl-C specific antibody (MeDIP). Of particular 
interest are again the breakpoint-regions and the non-
deleted VCFS critical region, constituting yet another 
layer of complexity in the molecular endophenotype. The 
combined data allow building a model case for the 
integration of high-resolution information from the DNA 
sequence-, DNA methylation- and gene expression 
levels. Of particular interest is potential interplay of 
variation on the copy-number and DNA methylation 
levels followed by changes in the expression network. 
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P61  
ARRAY-CGH MAPPING OF AN 
OVERREPRESENTED 7Q REGION IN 
GAMMA/DELTA HEPATOSPLENIC T-CELL 
LYMPHOMA 
 
Helena Urbankova; Peter Loo van; Shashirekha Shetty; 
Birgitte Roland; Laszlo Krenacs; Pascale Paepe de; 
Johan Billiet; Marie Jarosova; Peter Vandenberghe; 
Chris Wolf-Peters de; Iwona Wlodarska. 
Faculty of Medicine, Katholic University Leuven, 
Belgium and Dpt. of Hemato-oncology,Faculty Hospital 
Olomouc, Czech Republic 
 
Email: marie.jarosova@fnol.cz 
 
Introduction: Gamma/delta hepatosplenic T-cell 
lymphoma (gdHSTCL) is a rare, clinically aggressive 
neoplasm associated with poor prognosis. 
Cytogenetically, this lymphoma is characterized by 
isochromosome 7q [i(7)(q10)] resulting in monosomy 7p 
and trisomy 7q. Molecular significance of this aberration 
remains largely unknown. Recently, we identified 3 cases 
of gdHSTCL with ring chromosome 7 [r(7)] harbouring 
3-5 additional copies of 7q31, as shown by FISH. To 
map the overrepresented 7q region and define the 
smallest commonly gained region (SCGR) at 7q, we 
subjected gdHSTCL to high resolution chromosome 7 
array-comparative genomic hybridisation (aCGH). 
Methods & Materials: The analyzed gdHSTCLs included 
3 cases with r(7), 2 cases with a typical i(7)(q10) and 1 
case with i(7)(q10) and add(7)(q32). Chromosome 7 
aCGH platform was constructed using 1722 BAC/PAC 
clones from the Chori 32K set (http://bacpac.chori.org) 
(Fiegler et al., 2003). The platform covers chromosome 7 
with a resolution of approximately 92 kb. Array-CGH 
results were validated by metaphase/interphase FISH. 
Results: aCGH analysis of 2 cases with i(7)(q10) showed 
the entire loss of 7p and duplication of the whole 7q, as 
expected. Case with i(7)(q10) and add(7)(q32) showed 
loss of 7p and a partial duplication of 7q (7q11q31). All 3 
cases with r(7) revealed a partial deletion of 7p, 
duplication of 7q11q33 and an additional gain of the 
7q21q33 region. The size of the latter region and 
amplification level of the targeted sequences differed 
from case to case. The mapped SCGR covered 
approximately 24 Mb at 7q21.1q31.1. FISH with BAC 
clones selected from the SCGR showed presence of 3-8 
additional signals in cases with r(7).  
Conclusions: In summary, high resolution aCGH 
performed on 6 gdHSTCL cases (including 3 with r(7)) 
mapped the smallest commonly gained region at 
7q21.1q31.1. We hypothesize that this region harbours 

genes that play a critical role in pathogenesis of 
gdHSTCL. Transcriptomic analysis of the present cases 
aimed at identification of the overexpressed genes from 
the SCGR is ongoing. Supported by the KULeuven 
Research Foundation BIL05/59. 
 
P62  
MECP2 AND EPIGENETIC MARKS FROM A 
MOUSE MODEL OF RETT SYNDROME 
 
Rocio G. Urdinguio. 
Spanish National Cancer Centre (CNIO), Madrid, Spain 
 
Email: rgonzalezu@cnio.es 
 
Rett syndrome (RTT) is above all a neurological disorder 
that was first reported in 1966 by Dr. Andreas Rett, an 
Austrian pediatric neurologist. The gene responsible for 
most cases of RTT is a member of the MBD family, the 
methyl CpG binding protein 2 (MECP2) which was 
identified late in 1999. Since the gene for RTT is located 
on the X chromosome, RTT is a frequent cause of 
neurological dysfunction in females (because males are 
usually not viable). The severity of RTT is in part related 
to the degree of X chromosome inactivation of the wild 
type allele. Most MECP2 mutations cause truncations 
and missense proteins. What makes RTT so unique is the 
realization that it is the first human disease caused by 
defects in a protein that regulates gene expression 
through interaction with methylated DNA. Therefore, 
cells of RTT patients may have secondary abnormal 
chromatin structure, with putative broad ranging effects 
on expression of genes that otherwise are not mutated. 
Normal MeCP2 protein binds to methylated DNA in 
conjunction with corepressors and histone modifers such 
as histone deacetylases, histone methyltransferases and 
polycomb proteins. MeCP2 disruption causes aberrant 
upregulation of the genes that normally should be 
silenced in the nervous system. Although we know some 
of the MeCP2 target genes in surrogate tissues of RTT 
patients, such as lymphocytes and in cancer cells derived 
from different tissues, we are largely unaware of MeCP2 
roles in normal brain development. Mouse models of 
RTT have been a wonderful tool to elucidate some of the 
neuronal target genes. We will present data showing the 
epigenetic marks present in a mouse model of RTT and 
about the role of MeCP2 in DNA methylation and 
histone modifications. 
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P63 
DO EPIGENETIC MODIFICATIONS OF hCG 
BETA CODING GENES CONTRIBUTE TO 
PREGNANCY SUCCESS? 
 
Liis Uusküla; Maris Laan; Kristiina Rull. 
Department of Biotechnology, Institute of Molecular and 
Cell Biology, University of Tartu, Tartu, Estonia 
 
Email: liizukas@ut.ee 
 
The Chorionic Gonadotropin Hormone (hCG) expressed 
in placenta has irreplaceable role in implantation of the 
embryo in primates. In human, the genes for hCG beta 
(CGB; n=6) and luteinizing hormone beta (LHB) are co-
located in a LHB/CGB gene-cluster at 19q13.32. Several 
imprinted genes expressed in placenta playing a role in 
reproductive success have been described. The aim of 
this study is to explore the epigenetic patterns of hCG 
beta coding CGB genes in normal I trimester and 
recurrently miscarried pregnancies. We have determined 
the parental origin of the alleles for two of the hCG beta 
coding genes transcribed in placenta and show that 
during normal pregnancy both, the maternal an paternal 
gene copies are expressed equally. However, in some 
cases of recurrent miscarriages there is allelic imbalance. 
Next, we are studying the hypothesis that epigenetic 
modification such as methylation of promoter CpG-s for 
one parental copy may contribute to the imbalanced 
expression. 

P64 
GREMLIN1 (GREM1) PROMOTER 
HYPERMETHYLATION IN RENAL CELL 
CARCINOMA 
 
Iris J. Vlodrop van; Marcella M. Baldewijns; Kim M. 
Smits; Leo J. Schouten; Adriaan P. Bruïne de; Manon 
Engeland van. 
GROW - School for oncology and developmental 
biology, Maastricht, The Netherlands 
 
Email: Iris.vlodrop@path.unimaas.nl 
 
Introduction: Gremlin1 (GREM1 or Drm) is a member 
of the family of bone morphogenetic protein (BMP) 
antagonists, involved in growth, differentiation and 
development. GREM1 is expressed in a cell/tissue-
specific pattern and is down regulated in several 
transformed or malignant cells. Here we investigate 
GREM1 promoter methylation status in a well 
characterized group of clear cell renal cell carcinomas 
(ccRCCs), correlate these results with clinico-

pathological and angiogenic parameters, and evaluate the 
cause-specific survival.  
Methods & Materials: Tumor (n=148) and histological 
normal samples (n=16) of ccRCC patients (median 
follow-up 64 months (range 1-153)) were included for 
analyses. Vessel density, tumor cell proliferation (TCP), 
and endothelial cell proliferation (ECP) were assessed by 
means of an immunohistochemical double-staining 
(CD34/Ki-67). GREM1 promoter hypermethylation 
status was determined by nested methylation specific 
PCR (MSP). Statistical analyses were performed using 
the Students t-test or the Pearson chi-squared test. 
Kaplan-Meier analysis and Cox proportional hazard 
models were used to evaluate a possible prognostic 
influence.  
Results: GREM1 methylation was observed in 20% 
(28/138) of the ccRCCs and in 6% (1/16) of normal renal 
tissue. GREM1 methylation in ccRCC was significantly 
associated with tumor size (cm, p=0.016), stage 
(p<0.001), grade (Fuhrman, p=0.035), TCP (ratio, 
p=0.001), ECP (ratio, p<0.001), and mean vessel density 
(per mm2, p=0.001). In univariate analyses, GREM1 
methylated ccRCCs have a significant worse survival 
when compared to unmethylated ccRCCs (p=0.0016; 
hazard ratio (HR) of 2.4 (95% CI: 1.32-4.39, p=0.004)). 
However, in multivariate analyses, GREM1 methylation 
did not appear to be an independent prognostic factor 
(HR=0.68, 95% CI: 0.29-1.59, p=0.377).  
Conclusions: Though GREM1 promoter 
hypermethylation did not appear to be an independent 
prognostic factor in ccRCC, GREM1 promoter 
methylation status strongly correlated with tumor factors 
and angiogenic parameters, which indicates a putative 
role for GREM1 in ccRCC progression and/or 
angiogenesis. 
 
P65 
A PARALLEL EPIGENETIC AND GENETIC 
APPROACH FOR DISCOVERY OF TUMOR 
SUPPRESSOR GENES IN NON-SMALL CELL 
LUNG CANCER 
 
Emily A. Karin Dahan; Wan L. Lam; Ian M. Wilson; 
Stephen Lam. 
British Columbia Cancer Research Centre, Canada 
 
Email: evucic@bccrc.ca 
 
Introduction: Lung cancer is the leading cause of cancer 
death worldwide making novel diagnostic and 
therapeutic targets much needed. Tumor suppressor 
genes (TSGs) represent good diagnostic targets because 
they are often silenced early in the disease process and 
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the reversible nature of some epigenetically silenced 
TSGs makes them promising therapeutic targets. 
Accordingly, we simultaneously analyzed the genomes 
and epigenomes of squamous cell carcinoma (SqCC) 
tumors to find novel TSGs that are inactivated in a two-
hit manner by deletion and DNA hypermethylation. 
Methods & Materials: Whole-genome copy number and 
DNA methylation profiling was performed on 20 
microdissected SqCC samples. Array comparative 
genomic hybridization (aCGH) was performed on the 
whole-genome tiling path SMRT v2 BAC array and 
Agilent oligonucleotide array platforms. For methylation 
analysis, we coupled affinity based enrichment of 
methylated sequences with hybridization to the same 
aCGH platforms described above. Gene expression 
profiling was performed for 12 tumor/normal sample 
pairs using an Agilent gene expression microarray. 
Multi-dimensional analysis was performed using custom 
software.  
Results: Integration of DNA deletion and DNA 
methylation data identified approximately 500 genes that 
were disrupted by two hits, of which 97 occurred in 
>25% of the samples. Of these 97 genes, integration with 
gene expression identified those genes where loss and 
hypermethylation was correlated with under-expression 
in 100% of cases. Candidates were furthered sorted based 
on gene product function. Methylation status and gene 
expression levels were verified by means of bisulfite 
sequencing and quantitative RT-PCR, respectively. 
Further functional analysis in vivo will be necessary to 
explore the mechanistic role of these genes in lung 
tumorigenesis.  
Conclusions: We have used a parallel genome-wide 
epigenetic and genetic approach to identify known and 
novel TSGs in SqCC of the lung. Our findings emphasize 
the utility of using a multidimensional approach to the 
discovery of genes disrupted in cancer. 
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SEVERE MENTAL RETARDATION WITH 
BREATHING ABNORMALITIES (PITT-
HOPKINS SYNDROME) IS CAUSED BY 
HAPLOINSUFFICIENCY OF THE NEURONAL 
BHLH TRANSCRIPTION FACTOR TCF4 
 
Ruthild G. Weber; Antje Brockschmidt; Unda Todt; 
Alida Filippi; Soojin Ryu; Alexander Hoischen; 
Christina Landwehr; Stefanie Birnbaum; Wilhelm 
Frenck; Bernhard Radlwimmer; Peter Lichter; Hartmut 
Engels; Wolfgang Driever; Christian Kubisch. 
Rheinische Friedrich-Wilhelms-University, Institute of 
Human Genetics 
 
Email: ruthild.weber@ukb.uni-bonn.de  
 
Introduction: Pitt-Hopkins syndrome (PHS) is a rare 
mental retardation syndrome characterized by severe 
motor and mental retardation (MR) including absent 
language development, characteristic facial features, and 
episodes of hyperventilation. The genetic cause of PHS 
was not known.  
Methods & Materials: In a female patient with PHS 
showing severe MR with absent speech, pronounced 
muscular hypotonia, ataxia, distinctive facial features, 
and hyperventilation attacks, we performed genomic 
profiling by array-CGH on an 8k whole genome array 
and subsequent FISH studies. Genomic and cDNA 
analyses in the patient, her parents and expression 
analyses in zebrafish as a model organism followed. 
Results: Array-CGH and FISH studies detected and 
confirmed a de novo 0.5 Mb deletion in 18q21.2 
containing a single gene, the basic helix-loop-helix 
transcription factor TCF4. cDNA and genomic analyses 
in the patient and her parents demonstrated TCF4 
haploinsufficiency as the underlying cause of the disease. 
Analysis of the embryonal expression pattern of the 
Danio rerio ortholog, tcf4, by whole mount in situ 
hybridization showed a very early transient expression in 
the trunk, and a specific expression domain in the 
pallium of the telencephalon during late somitogenesis, 
when the patterning of the zebrafish brain is advanced 
and neural differentiation commences. Later expression 
domains were restricted to several regions in the CNS, 
including continued expression in the pallium of the 
telencephalon, and starting expression in the 
diencephalon, the midbrain tegmentum, the hindbrain, 
and the branchial arches.  
Conclusions: The D. rerio expression pattern correlates 
with the clinical phenotype. Our results indicate that 
haploinsufficiency of TCF4 causes PHS, and suggest that 
Danio rerio is a valuable model to study the molecular 
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pathogenesis of PHS and the role of TCF4 in brain 
development. Knock-down of tcf4 function by antisense 
oligonucleotide morpholino injection into zebrafish 
embryos and the subsequent characterization of the 
morphant phenotype are currently being performed. 
 
P67 
GENOMIC PROFILING IDENTIFIES A SUBSET 
OF HIGH-GRADE PREMALIGNANT CERVICAL 
LESIONS CLOSELY RESEMBLING INVASIVE 
CANCER 
 
Saskia M. Wilting; Renske D. Steenbergen; Marianne 
Tijssen; Mark A. Wiel van de; Wessel N. Wieringen van; 
Bauke Ylstra; Chris J. Meijer; Peter J. Snijders. 
VU University Medical Center, Amsterdam, The 
Netherlands 
 
Email: s.wilting@vumc.nl 
 
Introduction: Cervical cancer is caused by a persistent 
infection with high-risk human papillomavirus types 
(hrHPV). However, hrHPV positive high-grade 
premalignant cervical lesions (HGCIN) represent a very 
heterogeneous disease as they can spontaneously regress, 
persist, or, in a small subset of cases, progress to invasive 
cancer. A better understanding of the recurrent 
(epi)genetic alterations that occur during cervical 
carcinogenesis may enable better risk stratification of 
hrHPV positive women for the development of cervical 
cancer.  
Methods & Materials: We performed array-based 
comparative genomic hybridisation (array CGH) of 46 
HGCINs, to determine whether the clinical heterogeneity 
of this disease is reflected in the genomic signature. The 
obtained genomic profiles were related to genomic 
profiles of invasive cervical squamous cell carcinomas 
(SCCs) and methylation of the CADM1 promoter, which 
was previously found to be a marker for =HGCIN. 
Results: On average HGCINs showed 7.2 alterations, 2.8 
gains and 4.4 losses. Frequent alterations included gains 
located at chromosome 1, 3, 7 and 20 and losses located 
at 4, 11, 16, 17 and 19. Unsupervised hierarchical 
clustering identified a subset of 13 HGCINs whose 
genomic profiles were similar to those of invasive 
carcinomas. Subsequent analysis revealed that gains of 1, 
3q and 20 were most discriminative between these two 
groups of HGCINs. In addition, dense promoter 
methylation of the CADM1 gene was significantly more 
frequent in HGCINs resembling carcinomas compared to 
the other HGCINs (p=0.0004).  
Conclusions: In conclusion, genomic profiling identified 
two distinct subclasses within a group of histologically 

similar HGCIN lesions. Genomic profiles of one of the 
subclasses closely resembled those of invasive 
carcinomas, which was predominantly due to frequent 
gains at chromosome 1, 3q and 20. The current data 
suggest that these gains are associated with malignant 
progression and therefore provide promising starting 
points in the search for novel biomarkers for cervical 
cancer. 
 
P68 
ANALYSIS OF GENOMIC IMBALANCES IN 
IMATINIB-RESISTANT, PROGRESSIVE 
GASTROINTESTINAL STROMAL TUMORS BY 
ARRAY COMPARATIVE GENOMIC 
HYBRIDIZATION (aCGH) 
 
Agnieszka Wozniak; Piotr Rutkowski; Raf Sciot; Ivo 
Wever de; Wlodzimierz Ruka; Patrick Schoffski; Maria 
Debiec-Rychter; Peter Vandenberghe. 
Department of Human Genetics, University of Leuven, 
Belgium 
 
Email: Agnieszka.Wozniak@med.kuleuven.be  
 
Introduction: The vast majority of gastrointestinal 
stromal tumors (GISTs) aberrantly express constitutively 
activated forms of the KIT receptor tyrosine kinase 
protein, resulting most commonly (80–85%) from 
oncogenic mutations of the KIT receptor. In adult GISTs, 
characteristic cytogenetic changes occur during 
progression to malignancy. Therapeutic targeting of 
mutant KIT with the tyrosine kinase inhibitor imatinib 
mesylate has proven to be an effective treatment for 
patients with advanced GISTs. The response is 
dependent on the mutational profile of the tumor. Exon 
11 KIT-mutant GISTs respond significantly better than 
exon 9 KIT-mutant or wild-type GISTs. The possible 
genetic reasons underlying the differential response to 
imatinib of GISTs bearing KIT exon 11 mutations versus 
exon 9 mutations versus not-detectable KIT mutations 
are still unknown. Although the overall clinical response 
to imatinib is very high, the majority of patients with 
GISTs develop secondary resistance during treatment. 
The main causes are (a) the acquisition of a new KIT 
missense mutation, (b) genomic KIT amplification and 
(c) loss of KIT-dependence due to unknown yet events. 
Objectives: 1) To evaluate the significance of the 
detected genetic aberrations in relation to clinico-
histopathological features of imatinib-resistant GISTs; 2) 
To identify new genes or chromosome regions that are 
implicated in the development of resistance to imatinib 
mesylate in GISTs.  
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Methods & Materials: 35 patients (21 males/ 14 females; 
mean age 47 years) with imatinib-resistant GISTs of 
know mutational status (9 exon-9 and 21 exon-11 
primary KIT-mutants, and 5 wild-type GISTs; 14/35 with 
secondary imatinib-resistant KIT mutations) were 
included in the study. For aCGH, tumor DNA labeled 
with Cy3 together with normal DNA labeled with Cy5 
was hybridized on a 1Mb Sanger BAC/PAC microarray. 
For the analysis of the differences between different 
groups, the Fisher's two-tailed exact test, x2-test, or 
Mann–Whitney t test was used.  
Results: All cases showed genetic alterations with losses 
being more frequent then gains (13.7 vs 7.4). Losses 
were observed in 1p (91.2%), 15q (82.4%), 14q (73.5%), 
22q (70.6%), 13q (55.9%), and 18q (49%). New regions 
of interest included losses of 6q22.1-q23.2 (39%), 2p 
(29.4%) and 3p21.31-p21.2 (26.5%). The most common 
gains were duplications of 8q13.3-q24.3 (50%), 5p 
(47.1%), 17q (42%) and 20q (35%) regions. None of the 
cases showed high level of KIT or PDGFRA 
amplifications. Notably, KIT-wild-type GISTs lacked the 
typical cytogenetic aberrations seen in KIT-mutant 
GISTs, and these tumors progressed to malignancy 
without acquiring large-scale chromosomal aberrations. 
Imatinib-resistant GISTs with the presence of secondary 
KIT mutations were significantly more frequently 
associated with 22q (100%), 10q (64%), and 3p21.31-
p21.2 (43%) losses. In contrast to gastric, non-gastric 
tumors showed frequent 13q (64%) and 18q (57%) 
losses.  
Conclusions: Data from aCGH analysis of imatinib-
resistant GISTs suggest distinct pathogenetic pathways 
of progression that may add to acquisition of resistance to 
imatinib in specific tumor subgroups. Further studies are 
focused on the integration of aCGH and gene expression 
profiling data in order to generate a comprehensive inside 
how genomic aberrations affect gene expression pattern 
in progressive, imatinib-resistant GISTs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P69 
SIZE DEPENDENT RADIAL DISTRIBUTION OF 
INTERPHASE CHROMOSOMES IN FIVE 
NORMAL OR MALIGNANT HUMAN CELL 
TYPES WITH ELLIPSOIDAL NUCLEI 
 
Andreas Zunhammer; Daniela Kohler; Irina Solovei; 
Boris Joffe; Thomas Cremer. 
AG Thomas Cremer; Biozentrum LMU Munich, 
Germany 
 
Email: andreas.zunhammer@lrz.uni-muenchen.de 
 
There are three hierarchical levels of nuclear biology: the 
DNA level, the chromatin level (epigenetics) and nuclear 
architecture. Interphase chromosomes occupy distinct 
volumes (chromosome territories, CTs) in a nucleus. The 
pattern of distribution of CTs, as well as chromosomal 
subregions and individual loci is probabilistic, but not 
random. This distribution depends on gene-density (in 
spherical lymphocytes nuclei) and chromosome size (in 
flat fibroblast nuclei). To investigate whether other cell 
types, i.e. malignant cells with flat-ellipsoidal nuclear 
shapes show chromosome-size correlated patterns we 
employed 3D- FISH to analyse the nuclear distribution of 
four groups of chromosomes: big ones (HSA 1, 2, 3), 
medium sized (HSA 7, 8, X), NOR- bearing (HSA 13, 
14, 15) and small chromosomes (HSA 17, 18, 20). Five 
different cell types with normal or malignant karyotype 
were investigated: normal human fibroblasts, HMEC 
(human mammary epithelial cells), amniotic fluid cells, 
DLD-1 (colon carcinoma) cells and HeLa cells. The 
distribution of the chromosome territories in our 
experiments was similar in all studied cell types 
independent of their karyotype and followed the size-
dependent radial pattern previously described for 
fibroblast nuclei: the small and NOR-bearing 
chromosomes showed a more central location, whereas 
larger CTs occupied positions closer to the nuclear 
equator, i.e. the nuclear rim in two-dimensional nuclear 
projections. 
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