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Proceedings of the 2012 Golden Helix Symposium® “Genomic Medicine: Translating Genes 
into Health”, Turin, Italy, April 18-21, 2012 

 
George P. Patrinos, Federico Innocenti, and Paolo Fortina 

 

Introduction 
 

The 2012 Golden Helix Symposium
®
 “Genomic Medicine: Translating Genes into Health” was held in Turin, 

Italy. The Golden Helix Symposia
®
 (http://www.goldenhelixsymposia.org) are 2-3 day scientific meetings that are 

organized every year on different topics in the field of human genomics and personalized medicine. These symposia 
aim to advance biomedical and life sciences by bringing together scientists within and across disciplines in the fields 
of human genomics and personalized medicine. This symposium series is named after the house of late Francis Crick 
(‘The Golden Helix’; 19/20 Portugal Place, Cambridge, UK) to emphasize their focus on human genomics and 
personalized medicine. Conference venues are usually major cities or summer retreats in the Southern 
Mediterranean or Middle East regions. Furthermore, these symposia aim to maximize information exchange and 
promote collaborative relationships between regional research institutes and research centers of excellence in the 
United States and Europe. Such information exchange and collaboration ties are strengthened by interactions 
between participants and lecturers, the latter being internationally renowned scientists, recognized leaders in their 
field. Previous meetings revolved around Copy Number Variation and Genomic alterations in Health and Disease 
[2008;1], Pharmacogenomics [2009;2] and Genetic Analysis in Translational Medicine [2010;3]. 

The 2012 Golden Helix Symposium
®
 consisted of 5 sessions in which 27 plenary lectures were presented. 

There were also 2 poster sessions, where 34 posters were presented, since not all participants have submitted 
abstracts, from which 2 posters were selected for oral presentation. Also, 4 companies presented their products in 2 
dedicated company lectures sessions and Agilent organized a 1-hour workshop. Sessions focused on: New 
developments in decoding the human genome, discovery in clinical genomics, population genomics, cancer 
genomics and bringing genomics into the clinic.  

The program as well as the abstracts of the plenary and poster sessions that are submitted to this meeting 
is provided below. 
 
 
Plenary Session 1: NEW DEVELOPMENTS IN DECODING 
THE HUMAN GENOME 
 
Isidore Rigoutsos (Center for Computational Medicine, 

Thomas Jefferson University, Philadelphia, PA, USA) 
Pattern discovery and novel categories of non-coding 
RNAs 

Elaine Dzierzak (Erasmus MC, Stem Cell Institute, 
Rotterdam, NL) Programming hematopoietic stem cell 
fate 

Jim Eberwine (University of Pennsylvania, Penn Genome 
Frontiers Institute, Philadelphia, PA, USA) Single Cell 
Genomics: Insights into Neuronal Functioning 

Elliott Margulies (Illumina Ltd, Cambridge, UK) Increased 
accuracy and utility of whole-genome sequencing 
analyses for biomedical interpretations 

Radoje Drmanac (Complete Genomics Inc., Mountain 
View, CA, USA) Large scale accurate personal genome 
sequencing and interpretation to enable genomic 
medicine 

 
1

st
 Keynote Lecture: 

Sir John Burn (Newcastle University, Newcastle, UK) 
 
Plenary Session 2: DISCOVERY IN CLINICAL GENOMICS 

 
Gianpiero Cavalleri (Royal College Surgeons, Dublin, IE) 

Genomics of epilepsy 
Allen Chang (The Chinese University of Hong Kong, New 

Territories, Hong Kong) Aneuploidy detection during 
pregnancy by non-invasive fetal DNA measurement 

H. Hilger Ropers (Max Planck Institute for Molecular 
Genetics, Berlin, Germany) 

 
Genetics of cognitive disorders and intellectual 
disabilities 

Ioannis Charalampopoulos (University of Crete, 
School of Medicine, Crete, Greece) Neurotrophins 
as therapeutic targets for neuropsychiatric 
disorders 

Salvatore Oliviero (Human Genetics Foundation and 
Università di Siena, Italy), Myc-dependent 
epigenetic modifications in cell differentiation 
and transformation 

 
Plenary Session 3: POPULATION GENOMICS 
 
Eileen Hoal (Stellenbosch University, South Africa) 

Genomics of infectious diseases in Africa 
Vanessa Hayes (J Craig Venter Institute, La Jolla, CA, 

USA) Indigenous genomics 
Alberto Piazza (Human Genetics Foundation, Turin, 

Italy) Population genomics of Italy 
Garry Cutting (Johns Hopkins University School of 

Medicine, Baltimore, MD, USA) Translating allelic 
heterogeneity to clinical practice:  the CFTR2 
project 

Myles Axton (Nature Genetics, New York, NY, USA) 
Incentives for data sharing and collaborative 
research in genomics 

 
2

nd
 Keynote Lecture: 

Ian Tomlinson (The Wellcome Trust, Oxford, UK) 
 
Plenary Session 4: CANCER GENOMICS 

 
Carlo Croce (Ohio State University, USA) MicroRNAs 

as therapeutic targets in cancer 

http://www.goldenhelixsymposia.org/
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Francis Barany (Weill Cornell Medical College, New York, 
NY, USA) Molecular profiling of colon cancer 

Erik Knudsen (Thomas Jefferson University, Philadelphia, 
PA, USA) An old tumor suppressor: offering new 
directions for therapy 

Federico Innocenti (University of North Carolina, Chapel 
Hill, NC, USA) Cancer outcome in therapy 

Yvonne Tay (Beth Israel Deaconess Medical Center, 
Harvard Medical School, Cambridge, MA, USA) 
Deconvoluting the PTEN ceRNA Network  

Silvia Deaglio (Human Genetics Foundation and 
Università di Torino, Italy) The ectoenzyme network 
as emerging regulator of homing and immune 
function in the leukemic environment 

 
Plenary Session 5: BRINGING GENOMICS TO THE CLINIC 

 
Henk-Jan Guchelaar (Leiden University Medical Center, 

Leiden, NL) Guidelines for implementation of 
pharmacogenomics 

Chun Fang Xu (Glaxo Smithkline Research, Hertfordshire, 
UK) Genomics and drug development 

Giuseppe Matullo (Human Genetics Foundation and 
Università di Torino, Italy) DNA repair genotype-
phenotype correlation: from cancer risk to therapy 
response 

Mark Lathrop (Centre d’Étude du Polymorphism Humain, 
Paris, FR) Results of GWAS and germline whole 
genome sequencing: Are they clinically actionable? 
 

Panel Discussion: INTRODUCING GENOMICS TO THE 
BEDSIDE: SCIENTIFIC BUSINESS, ETHICAL PROSPECTS 
AND CHALLENGES 
 
Larry J Kricka (University of Pennsylvania, Philadelphia, 

PA, USA) 
Sir John Burn (University of Newcastle, UK) 
Paolo Vineis (Human Genetics Foundation and Imperial 

College London, UK) 
Ron van Schaik (Erasmus MC, Rotterdam, NL) 
Najib Al Khaja (Center for Arab Genomic Studies, Dubai, 

UAE) 
 
Company Lectures  
 
Valentina Maran (Agilent Technologies) Agilent Genomic 

portfolio for clinical research 

 Marco P. Cappelletti (Illumina) Illumina Next Generation 

Sequencing: From research to routine clinical 

diagnostics 

Sabrina Giglio (Roche Diagnostics) Genome prescriptions 
in kidney diseases 

Raimo Tanzi (Life Technologies) Ion Torrent 
semiconductor sequencing, a revolution in the 
revolution 

 
 
Best Abstract Awards - Oral Presentation Session 
O12-001. I. Floutsakou (National University of Ireland, 

Galway, Ireland) 
O12-002. B. Pardini (Human Genetics Foundation, Turin, 

Italy) 

Poster Session I 
 
P12-001. V.S. Baranov (Ott's Inst.Obstetrics & 

Gynecology, Prenatal Diagnostics, St. Petersburg, 
Russian Federation) 

P12-002. M. Bartsakoulia (University of Patras, 
Patras, Greece) 

P12-003. R.A. Calogero (University of Torino, Centro 
di Biotecnologie Molecolari, Turin, Italy) 

P12-004. P. Carrera (Fondazone Centro S.Raffaele del 
Monte Tabor, Genomic Unit for the Diagnosis of 
Human Pathologies, Turin, Italy) 

P12-005. E.Cecchin (Centro di Riferimento 
Oncologico, Experimental and Clinical 
Pharmacology, Aviano, Italy) 

P12-006. T. Crepaldi (University of Torino, 
Department of Anatomy, Turin, Italy) 

P12-007. C. Di Resta (San Raffaele Scientific Institute, 
Milan, Italy) 

P12-008. M. Falzoi (Università degli Studi di Cagliari, 
Dipartimento di Scienze della Vita e dell ' 
Ambiente, Cagliari, Italy) 

P12-009. E. Giannopoulou (University of Patras, 
Patras, Greece) 

P12-010. V. Gkantouna ((University of Patras, Patras, 
Greece) 

P12-011. A. Inche (Agilent Technologies, ScreenTape 
Business Unit, United Kingdom) 

P12-012. V.E. Kalodimou (IASO-Maternity Hospital, 
MedStem, Athens, Greece) 

P12-013. K. Kassela (University of Patras, Patras, 
Greece) 

P12-014. K.E. Kypreos (University of Patras, Patras, 
Greece) 

P12-015. M. Quinhones Pires Lopes (Oswaldo Cruz 
Foundation, Rio de Janeiro, Brazil) 

P12-016. A. Maciejak (Institute of Biochemistry and 
Biophysics, Department of Genetics, Warsaw, 
Poland) 

P12-017. E. Menegatti (University of Torino, 
Experimental Oncology and Medicine, Turin, 
Italy) 

P12-018. D. Mierla (Life Memorial Hospital, 
Department of Genetics, Bucharest, Romania) 

 
Poster Session II 
 
P12-019. K. Mitropoulos (Golden Helix Institute of 

Biomedical Research, Athens, Greece)  
P12-020. S. Nobili (University of Florence, 

Department of Pharmacology, Firenze, Italy) 
P12-021. S. Nobili (University of Florence, 

Department of Pharmacology, Firenze, Italy) 
P12-022. M.C. Padula (University of Basilicata, 

Potenza, Italy) 
P12-023. G. Restagno (Azienda Ospedaliera O.I.R.M.-

S.Anna, Turin, Italy) 
P12-024. C. Pavlidis (University of Patras, Patras, 

Greece)  
P12-025. L. Piekuse (Riga Stradins University, 

Scientific Laboratory of Molecular Genetics, Riga, 
Latvia) 
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 P12-026. S. Polidoro (Human Genetics Foundation, Turin, 
Italy) 

P12-027 F. Ricceri (Human Genetics Foundation, Turin, 
Italy) 

P12-028. F. Rosa (Human Genetics Foundation, Turin, 
Italy) 

P12-029. S. Squadrone (Istituto Zooprofilattico 
Sperimentale, Turin, Italy) 

P12-030. C. Tafrali (University of Patras, Patras, Greece) 
P12-031. T. Venesio (Institute of Cancer Research & 

Treatment- IRCC, Unit of Pathology, Candiolo, Italy) 
P12-032. Z. Zagoriti (University of Patras, Patras, Greece) 
P12-033. K. Goricar (University of Ljubljana, Faculty of 

Medicine, Institute of Biochemistry, 
Pharmacogenetics Laboratory, Ljubljana, Slovenia) 

P12-034. V. Dolžan (University of Ljubljana, Faculty of 
Medicine, Institute of Biochemistry, 
Pharmacogenetics Laboratory, Ljubljana, Slovenia) 

P12-035.  M. Kastelic (Institute of Biochemistry, Faculty of 
Medicine, Ljubljana, Slovenia) 

 
 
Plenary Sessions 
 
Programming of the endothelial-to-hematopoietic stem 
cell transition during development 
 
Elaine Dzierzak  
 
Hematopoietic stem cells (HSC) are the source of all 
blood cells in the adult. The first HSCs are generated in 
the aorta-gonad-mesonephros (AGM) region at mid-
gestation in the mouse embryo and at week 4-6 in human 
gestation. AGM HSCs are generated following the 
anatomical appearance of clusters of hematopoietic cells 
closely associated with the lumenal wall of aorta and 
vitelline/umbilical arteries. The relationship of HSCs to 
these clusters and the identification of the precursors to 
HSCs is an area of intense research focus. To begin to 
understand how clusters are formed we have developed 
a 3-dimensional whole mount immunostaining and 
confocal imaging method by which we can temporally 
map and quantitate all hematopoietic clusters in normal 
(and hematopoietic defective) mouse embryos (Yokomizo 
and Dzierzak, Development, 2010). We have localized 
HSC activity to the hematopoietic clusters. Visual proof 
that HSCs arise from aortic endothelium comes from time 
lapse vital imaging of the AGM (Boisset et al., Nature, 
2010). Remarkably, HSCs arise directly from endothelial 
cells of the dorsal aorta in a natural trans differentiation 
event. HSC generation is regulated through ventral-
derived developmental signals and a group of pivotal 
(core) transcription factors, including Runx1 and Gata2. 
Knockout strategies show that these transcription factors 
are required for the generation of vascular hematopoietic 
clusters and HSCs, suggesting a role in hematopoietic fate 
induction and/or cell expansion. We are profiling 
hemogenic endothelial and HSCs by RNA sequencing so 
as to understand the complete genetic program that 
leads to generation of HSCs. We are also exploring the 
developmental signaling pathways (BMP4, Hedgehog, etc) 
that appear to impact on the expression of these 
transcription factors. 

Keynote Lecture I: Healthcare Genetics in the 21
st

 
century 
 
Sir John Burn 
 
Genetic knowledge is now having a profound impact 
on the quality of life of many tens of thousands of 
people who suffer from rare disease in addition to 
the longstanding impact of population strategies 
such as testing for rhesus blood group status in 
pregnancy, neonatal screening for phenylketonurea 
and blood grouping prior to transfusion. Access to 
whole genome sequencing promised a major 
expansion of these benefits across the medical 
spectrum but this was initially delayed by several 
hurdles. The first, the cost and speed of accurate 
sequencing, is now disappearing.  This throws in to 
sharper relief those following; translation of variant 
information into guidance with clinical utility, 
informatics and effective intervention to prevent 
disease for which a predisposition has been 
identified. 
Four initiatives will be explored which address these 
barriers:   
1. The linkage of phenotypic data to genotypes in an 
accessible format requires a re-examination of the 
benefits of generic consent in organized health care 
systems where the risk of the individual being 
disadvantaged is small.   
2. International efforts to pool and freely share data 
will be reviewed with a focus on the Human Variome 
project and the InSiGHT database.   
3. The benefits of limited genotyping close to the 
point of need using cheap nanowire based 
technology will be compared to the approach of 
whole genome sequencing. 
4. Genetically targeted therapeutic intervention will 
be illustrated ranging from specific management of 
rare disease eg alleviation of iron overload effects in 
those needing recurrent transfusion or with inborn 
errors of iron handling, through pathway driven 
cancer treatment to genetically targeted trials of 
simple intervention of relevance to the whole 
population using aspirin and vitamin D as examples. 
 
 
Genomics of epilepsy  
 
Gianpiero Cavalleri 
 
Epilepsy is the most common serious neurological 
disorder observed today. Characterized by recurrent 
unprovoked seizures, it affects an estimated 50 million 
people worldwide, across all age groups. The disorder 
seriously compromises quality of life, is associated with 
social disadvantage and results in increased morbidity 
and mortality. Linkage mapping in large pedigrees has led 
to the identification of over 20 genes harboring 
Mendelian mutations for the condition. Progress in 
understanding the genetics of more complex and 
sporadic forms of epilepsy has been slower. However, the 
application of genome-wide association and, more 
recently, sequencing is accelerating discovery in epilepsy 
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genetics. This presentation will describe recent and ongoing 
efforts to decipher the genetics of both the development and 
treatment of this debilitating condition. 
 
 
Increased accuracy and utility of whole-genome 
sequencing analyses for biomedical interpretations 
 
Elliott H. Margulies 
 
Producing the most accurate and comprehensive 
representation of an individual’s genome is critical for the 
future of personalized healthcare and genomic medicine. 
As the data generation component of whole-genome 
sequencing becomes more rapid and routine, attention 
to upstream and downstream processes is becoming 
increasingly important for diagnostic and prognostic use. 
For example, the ability to sequence minute quantities of 
DNA from diverse samples enables the use of genomic 
information for a broader scope of diseases and 
applications. Additionally, improving on variant calling 
accuracy and annotating genomes with actionable 
information in coding and non-coding parts of the 
genome further enables physicians and scientists to re-
focus on the biology rather than the technology. 
Highlighted examples of our progress in these areas and 
the implications for personalized medicine will be 
discussed. 
 

 

Large-scale, accurate personal genome sequencing to 
enable genomic medicine  
 
Radoje Drmanac 
 
Personal genome sequencing (PGS) can be envisioned as 
a universal genetic test, which may be most beneficial if 
performed at birth. PGS has the promise to subsume 
thousands of individual genetic tests for rare and 
metabolic diseases, predisposition to cancer and various 
late-onset diseases, drug response and adverse reactions, 
carriers of recessive or de-novo mutations, and 
immunological compatibility. It is a unique test in the 
context of germline testing in that is performed only once, 
yet generates information that can be used again over 
the course of an individual’s lifetime. Furthermore, 
genome sequencing is a non-invasive test, usually 
requiring a small sample of saliva or blood, and thus, PGS 
could be easily applied as a broad screening test. To 
enable broad use of PGS, a large-scale, accurate human 
genome sequencing service is required. At Complete 
Genomics, using unique DNA nanoarray technology, we 
continuously expand our sequencing capacity. The 
expected capacity in 2012 is over 10,000 whole human 
genomes and is projected to be 1,000,000 human 
genomes per year in a few years 
(http://www.completegenomics.com/blog/How-Low-
Can-We-Go-Molecules-Photons-and-Bits-130803788.html) 
Our sequencing and read assembly process generates the 
highest accuracy of detected variants (1 false SNP in 
500kb; J. C. Roach et al., Am J Hum Genet 89, 382, 2011) 
at the lowest cost. We have also developed a new long 
fragment read (LFR) technology for scalable whole 

genome haplotyping that also further reduces 
variant errors. In addition, by using LFR we 
successfully sequenced human genomes from 
routine 10-cell “placenta tissue” biopsies from five-
day IVF embryos that may someday allow 
comprehensive pre-implantation diagnostics to 
prevent genetic diseases caused by both inherited or 
de-novo mutations. Benefits from PGS will increase 
with i) further improvement in genomic knowledge 
from thousands of whole genomes being sequenced 
in hundreds of research studies including 500 
genomes for Type 2 diabetes, 1100 genomes for 
pediatric cancers, 1500 genomes for preterm 
pregnancies and 1000 Wellderly genomes, ii) fast 
development of genome interpretation software, 
and iii) demonstrations of the diverse clinical utility 
of PGS in peer reviewed medical literature. We can 
envision developing sophisticated software 
(“genome compiler”) that allows “running” a 
genome of a person in silico and “observing” the 
encoded phenotypes that will be express during the 
life of that person. These are the exciting beginnings 
of genomic medicine. 
 
 
Neurotrophins as therapeutic targets for 
neurodegenerative disorders 
 
Ioannis Charalampopoulos  
  
Neurotrophins control brain development and 
maintenance during adulthood and in aging. They act 
through prosurvival tyrosine kinase Trk and pan-
neurotrophin p75NTR receptors, exerting potent 
neuroprotective and neurogenic effects in various 
neurodegenerative diseases. Unluckily, their 
polypeptidic nature limits their therapeutic potential. 
We have recently shown that a small molecule, 
neurosteroid dehydroepiandrosterone (DHEA) binds 
with high affinity to NGF receptors (Lazaridis et al, 
PLoS Biol 2011). DHEA was shown to exert potent 
neuroprotective effects, inducing the expression of 
anti-apoptotic Bcl-2 proteins (Charalampopoulos et 
al, PNAS 2004). It appears that DHEA exerts at least 
part of its anti-apoptotic effects by directly 
interacting with TrkA and p75NTR receptors (Kd: 5-
10 nM), efficiently inducing TrkA phosphorylation, 
and NGF receptor-mediated prosurvival signaling, 
resulting in the induction of neuroprotective mir21 
and anti-apoptotic Bcl-2 proteins. This sequence of 
events prevents the apoptotic loss of NGF receptor 
positive sensory and sympathetic neurons in ngf 

-/-
 

null mice. However, DHEA is metabolized to 
estrogens and androgens, affecting the endocrine 
system and increasing the risk for hormone-
dependent tumors. We have synthesized 17-spiro 
analogs of DHEA with strong neuroprotective 
properties (EC50 at nanomolar levels), which are 
deprived of endocrine effects but bind with high 
affinity to NGF receptors (Calogeropoulou et al, J 
Med Chem 2009). These findings render the 
development of neurotrophin-like small molecules 
(micro-neurotrophins) a realistic immediate target. 
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Microneurotrophins are now tested as potential 
therapeutic agents in various animal models of 
neurodegenerative diseases: 1) Microneurotrophin 
BNN27 prevents and suppresses the development of 
experimental allergic encephalomyelitis in mice, inducing 
the expression of transcription factor FoxP3, the 
subsequent activation of Treg lymphocytes and the 
production of anti-inflammatory IL10, controlling thus the 
activation of neurotoxic Th17 response. 2) BNN27 
protects the retina against chemical ischemia or diabetic 
damage by blocking the apoptotic loss of retinal neurons 
via TrkA receptors, inducting the expression of anti-
apoptotic Bcl-2 proteins. 3) BNN27 exerts potent in vivo 
and in vitro neurogenic effects: it increases the number of 
BrdU positive neurons in the hippocampus of adult mice 
and induces self-renewal of neural stem cells, isolated 
from E14 mouse embryos. In conclusion, our findings 
suggest that neurosteroidal microneurotrophins may 
serve as lead molecules to develop neurotrophin-like 
small molecules with potential applications in the 
treatment of neurodegenerative diseases or in the 
chemoprophylaxis of age-related neuronal loss. 
 
 
Myc-dependent epigenetic modifications in cell 
differentiation and transformation  
 
Francesco Neri, Alessio Zippo, Marina Rocchigiani, Anna 
Krepelova, Daniela Dettori, Alessandro Cherubini, Danny 
Incarnato, Żaneta Szkarłat, Stefania Rapelli, Caterina 
Parlato, Mara Maldotti, Salvatore Oliviero 
 
Myc is a master regulatory transcription factor that 
modulates the expression of thousand genes. Myc is 
highly expressed in ESC where it is required to maintain 
ES cells undifferentiated and its over expression in 
differentiated cells can induce either cell reprogramming 
or cell transformation in different cellular contexts. We 
observed that Myc forms a complex with the serine 
threonine Pim1 to induce cell transformation. Analysis of 
the molecular mechanism demonstrated that the 
Myc/Pim1 complex phosphorylates the Serine 10 of 
histone H3 at a subset of Myc-target genes. This 
phosphorylation triggers a cascade of events that leads to 
the recruitment of the elongation factor P-TEFb and the 
release of the RNA polymerase II from the promoters. 
Analysis of the mechanisms by which Myc contributes to 
ESC pluripotency shows that Myc up-regulates the 
transcription of all core components of the Polycomb 
Repressive Complex 2 (PRC2) as well as the ESC specific 
PRC 2 associated factors. Interestingly, the silencing of 
Myc proteins in ESC results in reduced expression of PRC2 
and H3K27me3 at Polycomb-target developmental 
regulators, which results in the up regulation of genes 
involved in primitive endoderm differentiation. The 
ectopic expression of PRC2 in ESC is sufficient to maintain 
the H3K27me3 mark at genes with bivalent histone 
modifications and keeps repressed the genes involved in 
ESC differentiation in the absence of Myc proteins. Thus, 
Myc proteins control the expression of developmental 
regulators via Polycomb PRC2 complex. 
 
 

Genomics of Infectious Diseases in Africa  
 
Eileen G. Hoal 
 
Human genetic variation is greatest in African 
populations. In addition, Africa bears some of the 
greatest burden of disease of the major killers; 
tuberculosis, malaria and HIV/AIDS. In TB and 
malaria in particular, the amount and degree of 
multi-drug resistance is of great concern, and the 
identification of new pathways involved in the 
pathogenesis of the disease will aid our 
understanding and ability to combat these 
pathogens. Although the presence of the pathogen is 
necessary, the degree of susceptibility or progression 
is determined by the host genetic component. In 
genomic research targeted at finding susceptibility 
genes and therefore new therapies, much is to be 
gained by working in African populations. Although 
many studies have been done on the host genetics 
underlying the above diseases, genome-wide 
investigation of the many and varied peoples of the 
African continent have only fairly recently been 
undertaken. Genetic research on infectious diseases 
makes up a disproportionately small fraction of total 
genetic research, and the same applies to research in 
Africa. Genome wide association studies on 
tuberculosis, malaria and aspects of HIV infection 
have had mixed results, in part due to the fact that 
the SNP Chips used were designed for use in 
European populations with relatively greater linkage 
disequilibrium. Tools specific for the low LD in 
African populations will more closely identify the 
actual causative variants. 
 
 
Indigenous Genomics 
 
Vanessa M. Hayes 
 
Determining the extent of Human Genome diversity 
that exists across the globe is essential if the benefits 
of the Human Genome Project are to be available to 
all. Current genome information is heavily biased 
towards recently diverged populations outside of 
Africa. Home to one sixth of the world’s population, 
Africa is a diverse continent that has played a 
significant role in modern human evolution, from our 
humble beginnings to global migrations. The people 
of Africa have however been largely excluded from 
studies based on large scale DNA analysis (from 
genotyping to whole genome sequencing). Our 
research focus has been to obtain a better 
understanding of the indigenous peoples of 
Southern Africa. The ability to define the 
evolutionary history of modern humans, and in 
parallel the evolution of human adaptation and 
disease, has been dramatically advanced by the 
ability to contrast and compare patterns of DNA 
sequence variation between different contemporary 
populations. Analyses of these patterns of variation 
have suggested that the most divergent human 
lineages may derive from the ancient people that 
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populated the most Southern region of Africa. This 
presentation will address the many aspects from 
discovery to social commitment that is driving indigenous 
genomic research. 
 
 
Population Genomics of Italy 
 
Alberto Piazza 
 
Europe was generally considered quite homogeneous 
from the genetic point of view but advances in high-
throughput genotyping technology have added higher 
resolution at a micro-geographic level and helped in 
better defining and possibly explaining minor genetic 
differences. Intra-country genetic differences have been 
shown especially in European outliers as Finland and 
Sardinia and to a lesser extent, within regions of the same 
European population, on condition that the term 
“population” is carefully defined. We will present a 
preliminary analysis which uses genome-wide Single 
Nucleotide Polymorphisms data (125.799 SNPs) on 1014 
Italians with well distributed geographical coverage. By 
standard statistical analyses we confirm that the current 
population from mainland Italy and Sicily can be clearly 
differentiated from that of Sardinia, but we are able to 
detect a genetic gradient along the Italian peninsula, as 
suggested but not clearly proved by previous genetic 
analyses with classical markers. Genetic distances within 
Italy correlate with geographic distances, as it can be 
expected from a past demographic history of several 
migrations along its North-South axis, but the Italian 
population also revealed a fine scale substructure (e.g. 
the peculiar genetic footprints of old settlements in the 
Sicily island and in the Tuscany region still present today) 
which is not only interesting to evaluate the interplay of 
genetics with history at a micro-geographic detail, but 
also it should warn against the confounding effects of 
hidden relatedness and population substructure in 
genome-wide association studies. 
 
 
Keynote Lecture II: Colorectal cancer  
 
Ian Tomlinson 
 
Colorectal carcinoma is a common malignancy that 
usually develops from benign, adenomatous precursors. 
Recent efforts have identified not only common, low-
penetrance predisposition genes, but also a residuum of 
cases with high-penetrance mutations. These studies 
have highlighted that inherited variation at a number of 
good candidate loci is associated with colorectal cancer 
risk; such loci include E-cadherin, telomerase RNA 
component and p21. Overall, the most important genes 
in colorectal cancer predisposition seem to act in the 
bone morphogenetic signalling pathway. Some 
predisposition genes probably act in a cell-autonomous 
fashion, whilst others (including one high-penetrance 
gene) act through modulation of the microenvironment. 
Furthermore, some variants increase adenoma risk 
whereas others appear to act principally at the carcinoma 
stage. Overall, cancer risk is likely to follow a continuum 

model of susceptibility for most individuals in the 
population. 
 
 
Molecular Profiling of Colon Cancer 
 
Francis Barany, Manny D. Bacolod, Gunter S. 
Schemmann, Sarah F. Giardina, Monib Zirvi, Yu-Wei 
Cheng, Jianmin Huang, Steven M. Lipkin, Jinru Shia, 
Philip B. Paty , Daniel A. Notterman, and Steven A. 
Soper  
 
The majority of colorectal cancer (CRC) cases have 
chromosomal instability (CIN), in which the tumor 
genome is characterized by gross chromosomal 
aberrations such as gains in 20q, 13q, 8q, 7, and 
losses in 4, 8p, 18q, and 17p. These somatic copy 
number changes (gains, losses, as well as somatic 
uniparental disomies) are crucial to CRC progression, 
as they influence gene expression towards cancer-
promoting (oncogenic or loss of tumor suppressive) 
states. Numerous studies have shown that the loss 
of 18q or 8p is associated with lower survival rate. 
Our own integrated genomic analysis (copy number 
and expression arrays) of over 200 CRC tumor and 
normal samples, indicates that the overall down-
regulation of genes within the 8p (MTUS1) or 18q 
(SMAD4, ATP5A1) arms are markers of poor 
prognosis. We also identified a panel of 69 genes 
whose expression levels provided a pair of 
prognostic scores; percentage positive (% P) and 
percentage negative (% N) that were calculated for 
each patient. The majority of the group (%N < 
30, %P > 30) patients had a favorable clinical 
outcome, while the majority of the group (%N > 
30, %P < 30) patients had a poor clinical outcome. 
Including MSI and promoter methylation status 
improved the predictive value of the first group. We 
are also exploring the potential for a novel design to 
detect K-ras mutations (as a marker of 
chemosensitivity and metastatic recurrence) and 
other genetic markers directly from circulating 
tumor cells (CTCs) selected on a microfluidic device. 
The microfluidic system is composed of task-specific 
plastic modules interfaced to a fluidic motherboard, 
similar in design to a personal computer. For 
example, the CTC selection module is made from 
Plexiglas and consists of 50-500 serpentine-shaped 
channels that are 30 µm × 150 µm; CTC yields from 
metastatic CRC patients are ~40 CTCs per mL of 
whole blood. 
 
 
Is there a role for heritable genomics in determining 
the outcome of chemotherapy? 
 
Federico Innocenti 
 
The field of pharmacogenomics is focused on the 
characterization of genetic factors contributing to 
the response of patients to pharmacological 
interventions.  Drug response and toxicity are 
complex traits; therefore the effects are likely due to 
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multiple genes. The investigation of the genetic basis of 
drug response has evolved from a focus on single genes 
to relevant pathways to the entire genome. The scope of 
this talk is to provide the current status of germline 
genomic studies in cancer patients treated with 
chemotherapy, the methods for discovery and 
implications for patient care. Preclinical (cell-based 
models) and clinical (large clinical trials) genome-wide 
association studies (GWAS) in oncology provide an 
unprecedented opportunity for a comprehensive and 
unbiased assessment of the heritable factors associated 
with drug response. The primary challenge with 
attempting to identify pharmacogenomic markers from 
patient trials is that they require a homogenous 
population of patients treated with the same dosage 
regimen and minimal confounding variables. The 
development of cell-based models for pharmacogenomic 
marker identification might aid the interpretation of 
GWAS findings in patients.  Challenges and opportunities 
in translating heritable genomic discoveries to patients 
are discussed. 
 
 
Deconvoluting the PTEN ceRNA Network  
 
Yvonne Tay, Florian Karreth, Ugo Ala, Shen Mynn Tan, 
Laura Poliseno, Leonardo Salmena, Lev Kats, Dror Weiss, 
Paolo Provero, Ferdinando Di Cunto, Judy Lieberman, 
Isidore Rigoutsos and Pier Paolo Pandolfi 
 
The central dogma of molecular biology, as proposed by 
Francis Crick, demonstrates that genetic information is 
transferred from DNA in our genomes to the generation 
of functional proteins, through a messenger RNA (mRNA) 
intermediate. This suggests that the key function of each 
mRNA is to encode for protein. We hypothesized that 
RNA transcripts can regulate each other via their ability to 
bind and sequester microRNA molecules. MicroRNAs 
specifically repress the expression levels of many genes 
and have been shown to play important roles in diseases 
including cancer. Indeed, we and others have recently 
demonstrated that RNAs can crosstalk by competing for 
common microRNAs, thus exerting a biological activity 
independent of their protein-coding function. We have 
termed such transcripts as competitive endogenous RNAs 
(ceRNAs) that crosstalk in ceRNA networks (ceRNETs). 
Since this phenomenon is transcript-dependent, it applies 
to protein-coding genes, pseudogenes, of which 19,000 
have been predicted in the genome, and long non-coding 
RNAs, that have been recently identified to be pervasive 
in the cell and in biology. We originally tested this 
hypothesis in the context of PTEN, a key tumor 
suppressor whose abundance determines critical 
outcomes in tumorigenesis. We demonstrated that its 
closely related pseudogene PTENP1 acts as a tumor 
suppressor via its role as a PTEN ceRNA, and 
subsequently expanded this analysis to the protein-
coding transcriptome. We identified and validated 
endogenous protein-coding PTEN ceRNAs that regulate 
PTEN levels and downstream PI3K/AKT signaling possess 
tumor suppressive properties and display concordant 
expression patterns with PTEN and copy number loss in 
cancers. Our findings impart a novel trans-regulatory 

function to protein-coding mRNAs and define a new 
biological dimension that will allow for the rapid 
identification and functional characterization of new 
disease genes and networks 
 
 
The ectoenzyme network as emerging regulator of 
homing and immune function in the leukemic 
environment 
 
Silvia Deaglio 
 
Tumor/host interactions are regulated at multiple 
levels. These recapitulate essential mechanisms, 
selected during phylogeny and ontogeny, which 
organize a defense system against the environment. 
It is known that during tumor transformation, the 
neoplastic cell may re-acquire some of these 
mechanisms, enabling it to escape the action of the 
host immune system. 
From a phylogenetic point of view, the first 
mechanisms mediating defense and interactions 
with the environment are believed to be based on 
the actions of monomorphic soluble factors, which 
regulate crucial signals for the life and death of cells. 
Among these factors are the extracellular 
nucleotides in association with the enzymes that 
metabolize them and their receptors. The final 
effects deriving from this complex balance are 
multiple and range from activation of cellular 
motility, to differentiation and to the control of 
lymphocyte populations with regulatory power. 
Data will be presented on the role of extracellular 
nucleotides in shaping the tumor microenvironment, 
using chronic lymphocytic leukemia (CLL) as 
analytical model. 
 
 
Application of Genetics in Medicines Development 
 
Chun-Fang Xu 
 
Pharmacogenetic studies reveal how variation in 
genes affects response to medicine, either in disease 
treatment (efficacy) or the development of adverse 
events (safety). It is applied in medicine 
development to characterize the genetic makeup of 
patients in order to better understand their response 
and improve the precision in therapeutic decision-
making (e.g. medicine selection or avoidance, dose 
selection). Natural gain- or loss-of-function variants 
can be seen as human equivalents of gene ‘over-
expressing’ or ‘knock-out’ animal models; they may 
mimic the effect of activating or inhibitory 
pharmacological interventions and can be used to 
support clinical development programmes. 
Pharmacogenetic studies in early clinical trials can 
assist in: understanding the variability in 
pharmacokinetic parameters; early detection of 
potential prognostic/predictive genetic markers; 
explaining certain safety events. The application of 
pharmacogenetics in lat e stage clinical studies (such 
as phase III/IV clinical trials) could validate findings 
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from early clinical studies or explore new genetic 
associations with efficacy or safety endpoints. This 
discussion will illustrate the application of 
pharmacogenetics in drug development. Examples 
include: a) the observation that a ‘loss-of-function’ allele 
within the PLA2G7 gene offered protection against 
coronary artery disease added pharmacological 
confidence that darapladib may protect against this 
disease; b) the successful application of HLA testing in 
reducing the risk of a serious hypersensitivity reaction to 
abacavir, a nucleoside reverse transcriptase inhibitor 
used to treat HIV and AIDS; c) the identification of an 
association between HLA variants and hepatotoxicity in 
lapatinib treated breast cancer patients during the course 
of clinical studies which may contribute to the 
management of hepatic safety during Tykerb/Tyverb use; 
4) the preliminary finding of an association between IL8 
variants with survival outcomes in pazopanib-treated 
cancer patients may shed light to the mechanism of 
resistance to anti-angiogenic therapy. 
 
 
DNA repair genotype-phenotype correlation: from 
cancer risk to therapy response  
 
Giuseppe Matullo 
 
DNA repair plays a crucial role in protection against 
malignancy. DNA repair capacity (DRC) varies among 
individuals and is affected by environmental factors such 
as age and smoking, and by genetic factors. Inter-
individual variation in DRC has been associated to the 
presence of polymorphisms in DNA repair-related genes 
and to different risk levels of developing cancer, although 
results are not always consistent. Thus, assessing inter-
individual variability in DRC can be crucial to provide 
biomarkers not only for primary cancer prevention, but 
also for cancer treatment through individually tailored 
therapies. In fact, the efficacy of anticancer drugs is 
highly influenced by cellular DRC which has been shown 
to be modulated by the activity of the different DNA 
repair pathways and their gene variants. \r\nIn this 
context, we will present our recent results on a DNA 
repair genotype-phenotype correlation study evaluating 
levels of DNA damage and DRC in blood cells treated at 
low doses of different DNA damaging agents. Sixty-five 
DNA repair genes and a total of 768 SNPs have been 
selected and analysed in 225 DNA samples by using a 
custom GoldenGate SNP chip (Illumina). Genotype-
phenotype correlation analysis identified several 
functional variants and haplotypes. We also tested gene-
gene interactions, comparing results with existing prior 
knowledge from different publicly available databases 
and crossing functional evidence with information on 
gene expression levels and protein-protein interaction. A 
confirmation of some already described interplays 
between different DNA repair pathways have been 
obtained from SNP and gene-expression analysis and a 
suggestion of new possible cross-talks have been 
identified that need further experimental validation. 
Moreover, the evaluation of DNA repair-related cancer 
risk and response to chemotherapy in a case control 

study on bladder cancer and in a cohort of lung 
cancer patients will be discussed. 
 
 
Bringing Pharmacogenetics to the Clinic: 5 
questions for effective implementation 
 
Ron HN van Schaik, Henk-Jan Guchelaar  
 
Variation in response to drug therapy is an problem 
in today’s medicine, especially for drugs with a 
narrow therapeutic window. Pharmacogenetics deals 
with using DNA information to predict drug response. 
The uptake of pharmacogenetics in clinical practice 
has been rather slow. What does it take for a 
biomarker for drug therapy to be implemented 
successfully into clinical practice? 
 First question is then: do we need biomarkers to 
predict drug response? Taking that 7% of all hospital 
admissions are due to Adverse Drug Reactions 
(ADRs), this questions seems to be answered with 
‘yes’.  Also the fact that most drugs are only effective 
in 30-60% of patients indicates that we need 
additional markers that could predict drug response.  
Which are then the sources of this observed variation 
in drug response? It seems that genetic 
polymorphisms in drug metabolizing enzymes are 
the source for the observed variation in 
pharmacokinetics. CYP2D6, with 5-10% poor 
metabolizers and 3% ultrarapid metabolizers being 
involved in the metabolism of 25% of prescribed 
drugs is such a factor. Antidepressants, 
antipsychotics and tamoxifen are among the drugs 
affected by CYP2D6 polymorphisms. For CYP2C9, 
with 3% of poor metabolizers, pharmacokinetic 
effects are apparent for the metabolism of warfarin. 
In this therapy, also genetic polymorphisms in the 
target of warfarin, encoded by the VKORC1 gene, 
plays a role in drug response. Both CYP2C9 and 
VKORC1genotype based dosing is now available 
since this information is taken up in the drug label of 
warfarin. So there is a need, and there is a proven 
effect of pharmacokinetics and pharmacodynamics.  
How much evidence is then needed for clinical 
implementation? Opinions on this vary: of course a 
randomized controlled trial will provide the best 
evidence, but is it realistic (or needed) to ask this for 
every pharmacogenetic test? Observational evidence 
or perhaps also common sense might be sufficient. 
Yet, successful implementation is certainly 
accelerated when a randomized controlled trial is 
available, with HLA-B*5701 for Abacavir as a good 
example. For tamoxifen, such a trial is not yet 
available although common sense, pharmacokinetic 
data and pharmacodynamic studies strongly suggest 
that patients deficient in CYP2D6 are less capable of 
activating tamoxifen to endoxifen, and thus 
subsequently have an increased risk of suboptimal 
therapy.  
An important question to answer further is: Is the 
pharmacogenetic test result actionable? For warfarin, 
the FDA has included CYP2C9/VKORC1 guided dosing 
information in the drug label, which ensures that 
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action is possible. The Dutch Working Party 
Pharmacogenetics WINAP has drafted evidence based 
genotype-guided dosing for over 50 drugs, based on 
experts reviewing the literature. This information is 
available in all pharmacies in the Netherlands, and has 
also been published (J Swen et al, CPT 2011). The working 
group now collaborates with the Clinical Implementation 
Consortium Pharmacogenetics (CPIC):  dosing information 
can now also  be found at  www.pharmGKB.org.  
The last question would be: Is pharmacogenetic testing in 
a clinical environment feasible? Also this question can be 
answered positively. Routine pharmacogenetic testing is 
now available at 20 laboratories in the Netherlands, 
among which are the Pharmacogenetic  Consultancy, 
Dept. Clinical Pharmacy and Toxicology at Leiden 
University, and the Pharmacogenetic Core Laboratory, 
Dept. Clinical Chemistry at Erasmus MC Rotterdam. In 
Rotterdam, we have now 8 years experience and have 
provided pharmacogenetic testing for over 2,000 patients. 
So pharmacogenetics is getting implemented, and in fact 
there is nowadays a strong increase in test demands.  
 
 
Genetic Disorders in Arabs and the Path to Personalized 
Medicine 
 
Najib Al Khaja 
 
Genetic disorders are chronic ailments that require 
lifelong treatment and many have no definitive cure.  In 
the Arab World, several disorders have assumed 
epidemic proportions and continue to impact the health 
system in the region by increased rates of neonatal 
deaths and morbidity and mortality in children as well as 
in adults.  It is out of this need that the Centre for Arab 
Genomic Studies launched in 2004 the Catalogue for 
Transmission Genetics in Arabs (CTGA) Database as the 
largest project to catalogue human genetic disorders in 
all Arab states.  At present, the CTGA Database indicates 
the presence of 1007 phenotypes/diseases described in 
Arab individuals. However, many of these reported 
disorders remain confined to clinical observations with no 
significant attempts to depict their molecular pathologies.  
More interestingly, a large number of these disorders are 
confined to local families and communities and have not 
been described elsewhere.  This stalemate may continue 
for some time due to the absence of established systems 
to translate clinical observations into genetic data.  
Stories of success in the region are usually due to local 
efforts exerted by medical practitioners and clinical 
geneticists who have developed a particular interest or 
have specialized in molecular studies. In the meantime, 
databasing prevalence data as well as the molecular 
pathologies leading to genetic disorders in Arabs offers a 
promising groundwork to promote proper education in 
the field and employ knowledge-driven development to 
address urgent regional health needs. The organization of 
such information also promotes Arab scientists to a 
position of strength and allows them to contribute to 
global research efforts in the field and build sustainable 
research activities based upon education and the 
improvement of human health. In fulfillment of this aim, 
the Centre launched an ambitious Arab Human Variome 

Project aiming at maintaining detailed data on 
disease-causing mutations in the region.  At present, 
this collection includes data from 408 genes 
implicated in the pathogenesis of a large spectrum of 
genetic disorders.  Direct benefits that could be 
harvested from this collection include expedited 
diagnosis of population-specific mutations and 
proper comprehension of the mechanisms leading to 
the variable expression of the clinical severities of 
associated disorders. Undoubtedly, increasing the 
coverage of data to include all genetic disorders and 
populations in the region would be of utmost 
importance to allow genetic counseling and proper 
diagnosis and to guide patient care in the region into 
the age of personalized medicine. 
 
 
Company lectures 
 
Ion torrent next Generation sequencing technology: 
The revolution of the revolution 
 
Raimo Tanzi 
 
Next Generation Sequencing technology has been 
unanimously recognized as a revolutionary 
technology which enabled, in the last 5 years, an 
incredible wave of progress in science and 
publications. Ion torrent is a revolutionary way to do 
next Generation Sequencing, characterized by a 
number of features and benefits which do not 
belong to classical, light based, detection methods.  
The fundamental principle of Ion torrent detection 
method is to use the signal of protons generated by 
the reaction, differently from all other molecular 
biology techniques which use photons. This was 
made possible by the introduction, for the first time 
in history, of semiconductors technology into 
molecular biology, as a substitute for traditional 
optical detection systems. Among the practical 
benefits associated to this innovation we can list the 
simplification of the whole process, the scalability of 
the microchips based system, the speed of real time 
detection, the great reduction of costs. Ion torrent 
technology is today entering its second year of 
existence and has already proven to be effective in 
multiple applications, from microbiology to 
transcriptomics, from targeted resequencing of gene 
panels to de Novo sequencing of whole genomes. 
With upcoming introduction of 100 fold  higher 
production level chips, the number of available 
applications will grow to include ultra high 
throughput sequencing of whole exomes, whole 
transcriptomes and, finally, whole genomes.  
 
 
 
 
 
 
 
 
 

http://www.pharmgkb.org/
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Participants 
 
Oral presentations 
 
O10-001. Mapping and chromatin profiling reveal novel 
DNA sequences that influence the activity of nucleolar 
organizer regions on the short arms of human 
acrocentric chromosomes 
 
Ioanna Floutsakou, Thong Nguyen, Saumya Agrawal, 
Austen Ganley, Cathal Seoighe, and Brian McStay 
 
The human genome consists of ~300 copies of a 43kb 
ribosomal DNA (rDNA) repeat clustered in nucleolar 
organizer regions (NORs) on the short arms of five the 
acrocentric chromosomes. Chromosomal context of NORs 
is critical to nucleolar formation. Typically in human cells 
not all NORs are actively transcribed and participate in 
formation of nucleoli. We believe that sequences distal or 
proximal to NORs on acrocentric short arms (i.e. distal 
junction – DJ and proximal junction – PJ) contain key 
elements that regulate entire NORs. Notably, the short 
arms of acrocentric chromosomes are missing from 
human genome assemblies. Our aims are to determine 
the DNA sequences of the PJ and DJ and to decipher 
genomic features present in these regions that may 
regulate NOR activity and influence nucleolar formation. 
We have assembled PJ and DJ contigs of 200kb and 400kb 
respectively and shown that these are conserved among 
all 5 acrocentric short-arms. As virtual ly the entire PJ is 
present as segmental duplications distributed throughout 
the genome we have focused on the DJ. We demonstrate 
that the DJ is positioned in perinucleolar heterochromatin 
where it anchors NORs that extend into the nucleolar 
interior. Using publically available next-generation 
sequencing data (ChIP-seq, RNA-seq, FAIRE-seq, DNase-
seq) we have established a DJ chromatin profile. We have 
identified open chromatin domains enriched in active 
histone marks that are present in all human cell lines 
analysed. RNA polymerase II (pol II) is substantially 
enriched in all open chromatin regions. Analysis of RNA-
seq data and sequences present in EST databases support 
the existence of spliced and polyadenylated DJ specific 
transcripts. We have independently confirmed the 
existence of these transcripts and shown that they 
associate with perinucleolar heterochromatin. Overall, 
our analyses depict a complex landscape of chromatin 
structure and transcript profile of the D J, with the 
potential to regulate NOR activity and nucleolar 
formation. 
 
 
O10-002.  Polymorphisms within microRNA binding 
regions and microRNA expression profiling as 
biomarkers for colorectal cancer 
 
B. Pardini, D. Landi, J. Slyskova, L. Bielik, S. Landi, M. Levy, 
J. Novotny, P. Vodicka, A. Naccarati 
 
Colorectal cancer (CRC) results from the combined effects 
of environmental and genetic risk factors, with a crucial 
role of DNA repair pathways for maintaining genome 
stability. The importance of microRNA (miRNA) in gene 

regulation has been postulated, with a role also in 
DNA repair genes. The binding of miRNA to mRNA is 
critical for regulating the mRNA level and protein 
expression and this binding can be affected by single 
nucleotide polymorphisms (SNPs) occurring in the 
miRNA target site. This modulation may impact the 
individual susceptibility to cancer. In the present 
study, we investigated the role of variation in miRNA 
binding sites in 3’ UTRs of nucleotide excision repair 
(NER) genes in association with CRC risk. We 
screened among SNPs residing in 3’UTRs of NER 
genes and simultaneously located in miRNA binding 
sites and calculated the binding free-energy 
according to both alleles. Finally, we tested 9 NER 
SNPs in a population of 1098 CRC cases and 1469 
controls from the Czech Republic. Rs7356 in RPA2 
and rs4596 in GTF2H1 were associated with CRC risk, 
in particular with rectal cancer (OR 1.52, 95%CI 1.02-
2.26, p=0.04 and OR 0.69, 95%CI 0.50-0.94, p=0.02 
resp.). Variation in miRNA target binding sites of NER 
genes may be important for modulating CRC risk, 
with a different relevance according to tumor 
location. Alterations in miRNA expression profiles 
have recently been detected in various human 
tumors, including CRC. Accumulating evidence shows 
that miRNA expression patterns are unique to 
certain cancers and have potential as early 
diagnostic biomarkers as well as prognostic and 
predictive factors. In our investigation, we found 
that 23 miRNAs were differentially expressed in 
normal and rectal tumor tissues. In particular, miR-
486-5p, previously not described, resulted over 
expressed in tumors (p<0.0002). This is one the first 
study describing miRNA expression profiling specific 
for rectal cancer highlighting again the peculiarity 
due to tumor location. Acknowledgements: GACR 
grants P304/10/1286 and P304/12/1585. 
 
 
Poster Session I 
 
 
P12-001 - Personalized Medicine: Its options and 
severe reality 
  
Vladislav S.Baranov 
 
The report briefly outlines the human genome 
studies and their impact into diagnostics of inherited 
predisposition to complex diseases as well as to their 
feasible prevention. Special attention is paid to 
genetic testing (GT) and gene association studies 
devoted to identification the candidate 
(“predisposition”) genes, participating in the 
functional genetic modules underlying each complex 
disorder. Comparative testing of functionally 
meaningful polymorphisms of the genes recruited in 
the relevant genetic nets (functional genetic 
modules) both in patients and paired control groups 
constitutes a major goal of personalized medicine. 
Knowledge of individual genetic profile might be of 
great practical value for identification the persons of 
a high risk group prone to particular complex disease 
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as well as for elaboration its efficient prevention strategy. 
 
 
P12-002 - Association of KLF10 with high fetal 
hemoglobin levels and with response to hydroxyurea 
treatment in β-hemoglobinopathies patients 
 
Marina Bartsakoulia, Christina Tafrali, Joseph Borg, 
Marios Phylactides, Marianthi Georgitsi, Carsten Lederer, 
Konstantinos Varvayiannis, Manoussos N. Papadakis, Ersi 
Voskaridou, Adamantia Papachatzopoulou, Alexandra 
Kourakli, Soteroula Christou, Jun Hou, Sophia Karkabouna, 
Christina Lappa-Manakou, Zeliha Özgur, Wilfred van 
IJcken, Frank G. Grosveld, Marina Kleanthous, Marieke 
von Lindern, Sjaak Philipsen, George P. Patrinos 
 
Hemoglobinopathies are amongst the most common 
single gene disorders worldwide. Clinical symptoms 
include anemia, non-α/α globin chain imbalance, and 
splenomegaly. Some drugs and compounds can 
transiently induce γ-globin gene expression and improve 
the disease phenotype by augmenting HbF accumulation. 
Although the majority of patients show an increase of 
HbF production upon hydroxyurea (HU) treatment, the 
level of HbF increase differs considerably among β-
thalassemia and sickle-cell disease (SCD) patients. The 
reason for this discrepancy remains elusive; however, the 
response to HU is likely to be dependent upon genetic 
factors that modulate different regulatory pathways. 
Here, we followed a whole transcriptome approach to 
identify the unique molecular signature of erythroid 
progenitors isolated from two patient groups 
representing SCD/β-thalassemia patients that respond 
well or do not respond to HU treatment, and a group of 
healthy adults whose erythroid progenitor cells were 
grown with or without the addition of HU to the culture 
media. We have also genotyped β-thalassemia major and 
intermedia patients and healthy (non-thalassemic) blood 
donors to address whether there is a significant 
association between SNPs and HbF levels in these 
patients. We show that the KLF10 gene appears to be 
profoundly associated with high HbF across multiple 
scenarios and comparisons, while it also emerged both as 
an HU and a KLF1 target. The lack of a tagSNP 
polymorphism residing in the 3’ untranslated region of 
KLF10, namely rs3191333 (c.*141C>T), is associated with 
increased HbF levels in β-thalassemia intermedia 
compared to β-thalassemia major patients and healthy 
subjects. We also compared the genotype and allele 
frequencies among 38 SCD/β-thalassemia compound 
heterozygotes, by clustering the samples in two ways: a) 
Lower than 14% HbF levels upon HU treatment (i.e. “non-
responders”) and higher than 16% HbF levels upon HU 
treatment (i.e. “responders”), and b) According to the 
ratio of HbF levels before and after HU treatment (i.e. 
less than 3-fold as “non-responders” and higher than 3-
fold as “responders”). Interestingly, in both comparisons 
there is an inverse correlation in the homozygous normal 
C/C (in “responders”) and homozygous mutant T/T (in 
“non-responders”) genotypes. In fact, in the latter 
comparison, the differences are even more profound, 
even though genotype and allele frequencies did not 
reach statistical significance, presumably due to small 

sample sizes. The exact mechanism of action of 
KLF10 on HbF induction is still not known, and hence 
future perspectives are aimed at studying the gene 
in further functional work including other erythroid 
tissues. 
 
 
P12-003 - Digging in the RNA-seq garbage: 
Evaluating the characteristics of unmapped RNA-
seq reads in normal tissues 
 
Matteo Carrara, Federica Cavallo, Raffaele A 
Calogero 
 
RNA-seq has the potential to discover genes created 
by complex chromosomal rearrangements. 'Fusion' 
genes formed by the breakage and re-joining of two 
different chromosomes have repeatedly been 
implicated in the development of cancer. However, 
although RNA-seq can detect these fusion events 
normal cells are also characterize by read- through 
fusions across adjacent genes in the genome, or 
transcription-induced chimeras (TICs). In this paper, 
we detected TICs events in normal tissue samples. 
The information derived by our analysis indicates the 
presence of significant number of TICs in normal 
tissues. Some of these TICs can be associated to 
cancer development. In some cases TICs expression 
is corroborated by large number of reads and their 
expression is significantly spread over different 
tissues. Our data highlight that TICs could be 
erroneously associated to cancer aberrations if RNA-
seq analysis is only evaluated in tumor samples, not 
considering th e parallel analysis of normal tissue 
samples associated to the tumor. 
 
 
P12-004 - High variability of PKD1 and PKD2 genes 
in Italian patients affected by Autosomal Dominant 
Polycystic Kidney Disease (ADPKD) 
 
P. Carrera, S. Calzavara, F. Rigo, P. Messa, A. Edefonti, 
R. Magistroni, F. Scolari, P. Manunta, A. Boletta, M. 
Ferrari  
 
ADPKD is the most common genetic nephro-
pathology in humans, affecting about 1/1000 
individuals. Aim of the present work was to collect 
genetic variation of PKD1 and PKD2 in Italian 
patients affected by ADPKD. Analysis of PKD1 and 
PKD2 variation would allow: to confirm the diagnosis 
in clinically uncertain/atypical cases; to offer genetic 
counseling in at risk families; to exclude the presence 
of a mutation in related donors for kidney 
transplantation; to define the molecular spectrum of 
PKD1 and PKD2 in Italian patients with respect to 
pathogenic variants as well as to SNPs frequency.  
A total of 278 subject has been analyzed with a semi-
automated Sanger direct sequencing protocol:190 
unrelated patients belonging to families, 66 relatives 
and 22 patients with no reported familiarity. In the 
majority of patients (191/212, 90%) variants were 
present. In 94% (178/190) of familial cases variants 
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were found in PKD1 and/or PKD2. In sporadic cases, 59% 
(13/22) were positive. In 20 patients, variants were 
present in both genes and 83 had more than one variant 
in PKD1. Noticeably, 84.5% of the identified variants have 
never been described. A high level of genetic variability 
(55 SNPs) in these genes was observed with an average of 
about 12 SNPs/patient in PKD1 and 2 SNPs/patient in 
PKD2. By combining results for truncating and known 
variants we identified pathogenic mutations in 61% 
(117/191) of patients: 100 (85,5%) with a mutation in 
PKD1, 17 (14,5%) mutated in PKD2. For unclassified 
variants, a prediction was attempted according to PKDB 
criteria. Concordance of the results obtained with SIFT, 
AGVGD and PolyPhen2 allowed calling of 18 likely-neutral 
and 12 highly-likely-pathogenic variants. In many cases 
interpretation of additional information becomes 
relevant: family segregation increases the score for 
pathogenicity of a variant. Combining our data allowed us 
to identify pathogenic mutations in 67% (129/191) of 
patients. 
 
 
P12-005 - miRNA pharmacogenetics to identify 
biomarkers of tumor response to neo-adjuvant 
treatment in locally advanced rectal cancer 
 
E.Cecchin, E Dreussi, M.Agostini, S.Pucciarelli, A.De Paoli, 
V.Canzonieri, R.Sigon, E.De Mattia, M L.Friso, D.Nitti, and 
G.Toffoli 
 
Background: microRNAs regulate gene expression in a 
sequence-specific manner. Increasing evidences show 
that polymorphisms in microRNAs encoding genes can be 
used as pharmacogenetic biomarkers in the oncologic 
field. In this study we aimed to identify miRNA-associated 
genetic polymorphisms involved in the epigenetic 
regulation of VEGF and EGFR expression, as biomarkers of 
tumor response to neo-adjuvant chemo-radiotherapic 
treatment in locally advanced rectal cancer patients. 
Methods: To select candidate polymorphisms in miRNA 
encoding genes and related targets we used different 
bioinformatics algorithms (microcosm, miRanda, 
TargetScanHuman, PicTar, Patrocles, polymiRTS, 
microsniper). Genomic DNA was extracted from 
peripheral whole blood of a pilot set of 122 locally 
advanced rectal cancer patients treated with neo-
adjuvant chemo-radiotherapy based on fluoropyrimidines 
administration. Genotyping was performed by 
Pyrosequencing or allelic discriminati on by TaqMan 
technology. Fisher’s Exact test was applied for data 
analysis. Tumor response was evaluated in term of Tumor 
Regression Grade (TRG) by Mandard criteria. Results: 
Bioinformatic research led to the selection of a panel of 
23 genetic polymorphisms in miRNA genes and miRNA 
target regions, relevant for the epigenetic regulation of 
VEGF and EGFR expression. Preliminary genotyping of 5 
of them (hsa-miR16.1-rs72631826; hsa-miR-21-
rs79800958; pri-miR-26a1-rs7372209; pri-miR-100-
rs1834306; VEGF-a 3’UTR- rs41282644) was carried on. 
TRG was significantly predicted by rs1834306 
polymorphism. Patients homozygous for the variant allele 
showed a worse response to the treatment (TRG≥4) 
(OR=0.344, CI=0.132-0.898, P-value=0.034). This result 

will be re-tested in a larger independent validation 
set of patients, already enrolled in our Institute. 
Conclusion: These preliminary data show the 
noteworthy potentiality of studying the miRNA 
pharmacogenetics in rectal cancer patients treated 
by neo-adjuvant treatment. 
 
 
P12-006 - Analysis of molecular profiling data to 
understand the whole-genome effects of HGF 
stimulus in the heart 
 
Tiziana Crepaldi, Stefano Gatti, Christian Leo, 
Simona Gallo, Valentina Sala, Enrico Bucci, Alice Poli, 
Daniela Cantarella, Enzo Medico  
 
The Hepatocyte Growth Factor (HGF) is a pleiotropic 
cytokine involved in many physiological processes, 
including skeletal muscle, placenta and liver 
development. However, the HGF downstream 
effectors and its effects on whole-genome 
transcription are poorly understood. To investigate 
the genes transcriptionally regulated by HGF in 
cardiac cells we used the hearts of neonatal 
transgenic mice with cardiac-specific and 
tetracycline-suppressible expression of HGF for a full 
genome DNA microarray analysis. When comparing 
HGF-expressing versus control hearts we found a 
total of 249 transcripts significantly differentially 
expressed more than 1.7-fold (210 upregulated and 
39 downregulated).To analyze our transcriptional 
data we used different bioinformatics tools and 
software. Combining these results, we finally 
selected 70 biological process, 35 molecular function 
and 9 KEGG pathway clusters that were significantly 
enriched in at least two softwares. The gene groups 
lead to identify the molecular mechanisms that are 
more involved in the HGF stimulus in the heart. This 
analysis, in fact, showed that the transcripts 
modulated by HGF were enriched for metabolic 
functions including regulation of transcription, 
regulation of muscle development, protein 
translation, purine nucleotide biosynthesis, 
intracellular transport, polyamine metabolism, fatty 
acid catabolic process. Subsequently we performed 
further informatics meta-analysis based on literature 
knowledge, which allowed creating a co-occurrence 
network oriented to the positive regulatory role of 
Myc and Notch1 in controlling some of the genes 
downstream to HGF. These in silico data are 
supported by in vivo increasing cell proliferation in 
neonatal hearts of HGF-expressing mice. In 
conclusion our bioinformatics analysis of global gene 
expression may be useful for understanding the 
orchestrated processes of postnatal development in 
the cardiac environment, and show that HGF has an 
important role during the heart development since it 
prolongs the plastic and proliferative phase. 
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P12-007 - Search of new candidate genes in Brugada 
syndrome using Next-Generation Sequencing 
 
Chiara Di Resta, Alessandro Pietrelli, Roberta Bordoni, 
Simone Sala, Alessia Mongelli, Gianluca De Bellis, 
Maurizio Ferrari, Sara Benedetti 
 
Brugada syndrome (BS) is cardiac arrhythmic disorder 
associated with electrical ventricular instability that can 
lead to sudden death at young age, with an estimated 
prevalence of 1:5000 in Caucasian population. BS is 
characterized by a high incidence of malignant 
arrhythmias, affecting mainly male patients in their 3rd-
4th decade of life. Since no anti-arrhythmic drug is 
effective in preventing from life-threatening arrhythmias, 
the only reliable treatment is the implantation of a 
cardioverter defibrillator (ICD). BS is inherited as an 
autosomal dominant trait with incomplete penetrance 
and variable phenotype expressivity; however, genetic 
bases have been only partially understood. Most 
mutations are located in the SCN5A gene, encoding the 
alpha-subunit of the Na

+
 cardiac channel and accounting 

for 18-25% of BS patients. Other genes encoding ion 
channels have been recently identified but to date more 
than 70% BS patients remain genetically undiagnosed. In 
order to improve our knowledge of BS genetic basis, we 
analyzed 100 BS patients for a panel of 158 candidate 
genes, mainly encoding voltage gated and ligand 
dependent ion channels, structural proteins, modulators 
of ionic flow, regulatory proteins. After DNA enrichment 
with Agilent protocol and sequencing on Illumina 
GAIIX.,>98% of the target sequences were covered with 
mean depth >230X by gene and more than 90% of the 
bases at least 50X. The alignment was performed using 
BWA on the hg19 genome reference. These preliminary 
data show a reasonable depth for a consistent SNP calling 
in order to discover new disease variants. Our aim is to 
increase the proportion of cases in which a potentially 
causative mutation is identified and, at the same time, 
the number of genes related to the syndrome. This will 
allow to enhance diagnostic sensitivity for patients with 
BS diagnosis and to identify asymptomatic relatives, 
potentially at risk of unexpected sudden death. 
 
 
P12-008 - Analysis of CYP2D6 allele frequencies and 
identification of novel SNPs and sequence variations in 
Sardinians 
 
Matteo Falzoi, Luigi Pira, Paolo Lazzari and Luca Pani 
 
The CYP2D6 enzyme is involved in the metabolism of 
many commonly prescribed drugs. The presence of 
polymorphisms in the CYP2D6 gene may modulate 
enzyme levels affecting individual responses to 
pharmacological treatment in drug level, response and 
adverse reactions. In this work we determined CYP2D6 
allele frequencies in Sardinians and compared them to 
frequencies found in the Caucasian Population. To avoid 
risk of co-amplification with CYP2D7P and CYP2D8P 
pseudo-genes, we used a Long PCR strategy CYP2D6-
specific and coupled it to direct genomic DNA sequencing 
analysis. The TaqMan® Gene Copy Number Assay 

(Applied BiosystemsTM) was used to verify the 
presence of CYP2D6 gene deletions/multiplications. 
Furthermore, an amplification allele–specific was 
carried out to infer the correct allelic phase. Our 
results indicated that CYP2D6 allele frequencies in 
Sardinians differed from those previously detected in 
the Caucasian Population. Moreover, three novel 
SNPs and four novel haplotypes were identified. 
 
 
P12-009 - Association of a single nucleotide 
polymorphism in the HBBP1 gene of the β-globin 
locus with β-thalassemia severity 
 
Emily Giannopoulou, Marina Bartsakoulia, Christina 
Tafrali, Adamantia Papachatzopoulou, Konstantinos 
Poulas, Marianthi Georgitsi, George P. Patrinos

 

 

Many studies have been conducted about 
syndromes like δβ-thalassemia and hereditary 
persistence of fetal hemoglobin (HPFH), which are 
characterized by inappropriate and persistent 
expression of the fetal γ-globin genes in adult life. A 
transgenic mouse model of deletion-type HPFH 
revealed that this persistent γ-gene expression was 
associated with the formation of a DNaseI-
hypersensitive site within HPFH-2 3’ breakpoint DNA 
region, which excludes a wide range of the normal 
sequence downstream the 3’ ending of the γ

Α
-globin 

gene. In contrast, correct developmental regulation 
of γ-globin gene expression was observed in non-
HPFH transgenic lines. A genome-wide association 
study, in which genotyping was conducted on 618 
Thai severe and mild β

0
–thalassemia/HbE patients, 

identified the single nucleotide polymorphism (SNP) 
rs2071348 of the HBBP1 gene in the β-globin gene 
cluster as the most significantly associated SNP with 
disease severity (p=2.96x10

-13
) among twenty-three 

SNPs in independent regions. Given the results of 
these studies, it is likely that the region including the 
HBBP1 gene might have a possible regulatory effect 
on γ-globin gene expression and could, therefore, be 
associated with disease severity in β-type 
hemoglobinopathies. In this study, we investigated 
the possible association of the SNP rs2071348 (A>C) 
residing within the HBBP1 gene, in β-thalassemia 
intermediate compared to β-thalassemia major 
patients and normal (non-thalassemic) individuals, in 
order to elucidate whether there is an association 
with β-thalassemia disease severity. Analysis was 
carried out on 95 β-thalassemia major, 11 β-
thalassemia intermedia samples and 94 non-
thalassemic individuals of Hellenic origin. Unlike the 
results from a previous study, our data show that it is 
the lack of rs2071348 that strongly correlates with β-
thalassemia major (p=5x10

-6
), since the homozygous 

mutant C/C genotype is overrepresented in the non-
thalassemic group. Next, we wanted to examine 
whether rs2071348 could be associated with 
elevated HbF levels; the homozygous mutant C/C 
genotype is overrepresented in the group of β-
intermedia patients (9%) compared to β-major 
patients (2%), and we conclude that, in this cohort of 
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patients at least, it may be associated with increased HbF 
levels. On the other hand, we compared allele and 
genotype frequencies among 38 SCD/β-thalassemia 
compound heterozygote patients, receiving hydroxyurea, 
based on their treatment response: Patients with less 
than 3-fold change in HbF levels before and after HU 
treatment were classified as “non-responders”, whereas 
patients exhibiting higher than 3-fold change were 
classified as “responders”. Results do not support an 
association for rs2071348 with HU treatment response 
based on HbF increase ratio, since genotype and allele 
frequencies were comparable among the two groups. 
Overall, rs2071348 might be associated with higher HbF 
levels and a milder phenotype, but this may not be the 
case with HU treatment response. 
 
 
P12-010 - Population-Ethnic Group Specific Genome 
Variation Allele Frequency Data: A Querying and 
Visualization Journey 
 
Vassiliki Gkantouna, Emmanouil Viennas, Marina 
Ioannou, Marianthi Georgitsi, Maria Rigou, Konstantinos 
Poulas, George P. Patrinos, Giannis Tzimas 
 
National/Ethnic mutation databases aim to document the 
genetic heterogeneity in various populations and ethnic 
groups worldwide. We have previously reported the 
development and upgrade of FINDbase 
(http://www.findbase.org), a database recording 
causative mutations and pharmacogenomic markers 
allele frequencies in various populations around the 
globe. Although this database has recently been 
upgraded, we continuously try to enhance its 
functionality by providing more advanced visualization 
tools that would further assist effective data querying 
and comparisons. In this work, we present the 
technological advances implemented to address the 
above need. We are currently experimenting in various 
visualization techniques and querying interfaces on the 
existing FINDbase causative mutations data collection 
aiming to provide a dynamic research tool for the 
worldwide scientific community. More specifically, we 
have developed an interactive web-based visualization 
tool for population-based mutation data collection and 
retrieval. It supports sophisticated data exploration 
allowing users to apply a variety of advanced filtering 
criteria upon a set of multiple views of the same 
underlying data collection and giving them the 
opportunity to view the relationships between individual 
datasets in a novel and more meaningful way. It also aims 
to facilitate data mining by utilizing real-time visual 
animations to make transitions between multiple views 
clear and enable the user to drill-down into the FINDbase 
data collection, in order to gain new insights by revealing 
potentially underlying patterns.  
 
 
P12-011 - Sample Quality Control within various Next 
Generation Sequencing workflows using the new Agilent 
2200 TapeStation System 
 

Adam Inche, Donna McDade Walker, Albert Lee, 
Joseph Ong, Eric Lin and Marcus Gassmann 
 
This study evaluates the performance of the 2200 
TapeStation System in various Next Generation 
Sequencing (NGS) workflows. Numerous sample 
types were checked for quality at different stages of 
various NGS protocols including pre- and post-
shearing, post adaptor ligation as well as pre-
hybridization and post-hybridization within the 
SureSelect target enrichment workflow. The data 
shows that this new automated electrophoresis 
system provides qualitative information that enables 
informed decision making in all downstream steps. 
By providing a range of ScreenTape consumables 
with standard and high sensitivities along with a 
tailored analysis package, the system is able to QC 
gDNA, fragmented DNA, whole genome libraries and 
target enriched libraries, presenting descriptive 
analyses at each stage for multiple sequencer 
protocols. The data described here demonstrates 
that the 2200 TapeStation System has the range, 
sensitivity, precision and accuracy to meticulously 
QC samples within the NGS workflow. 
 
 
P12-012 - Isolation of mesenchymal stem cells from 
rat whole blood counting by flow cytometry for 
lung fibrosis 
 
Vasiliki E. Kalodimou, Marina Kontogiorgi, Stefanos 
Chandakas , Apostolos Papalois  
 
Background: The aim of this study was to isolate 
mesenchymal stem cells from rat whole blood in 
order to infuse them in injured animal models. We 
used Wistar as a clinical model, to evaluate the 
effect of MSC’s on transplantation. Method: Totally, 
60 female Wistar rats were used as MSC’s recipients. 
We used flow Cytometry in order to count the 
viability and the absolute mesenchymal number and 
magnetic beads (MACS) as a delivery system for 
novel mesenchymal stem cells. After the isolation we 
infuse them on experimental injured animal model. 
Our animal models were treated with 1 million or 2 
million MSC’s. The tissue was stained for the 
evaluation of fibrosis using Fluorescence in situ 
hybridization method (F.I.S.H.). Results: We succeed 
to isolate MSC’s from all samples with a mean value 
of 1.14x106, and 77.6% viability, while the number of 
unsorted bone marrow cells required for a transplant 
is 1.05 x 106 by bibliography. Our findings revea l 
that as the number of WBC’s counts increased the 
actual number of MSC’s, (p > 3, 3496), in the sample 
was greater than those with smaller amounts of 
WBC counts, (p > 2, 2051). Conclusion: We succeed 
to isolate MSC’s from all 60 samples with a mean 
value of 1.14 x 106 while the number of unsorted 
bone marrow cells required for a transplant is 1.05 x 
106. In order to investigate the cell loss against time, 
14 Wistar rats’ were used in duplicates. Our findings 
revealed a small, (p < 0, 0005), decreased during 
time in MSC’s number but a large drop in the 
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viability values, (p > 3, 0319), this assumption need to be 
tested further. Stem cells seem to have a great promise 
for use in regenerative medicine and cell therapy in the 
future. 
 
 
P12-013 - Six-mercaptopurine influences TPMT gene 
transcription in a TPMT gene promoter variable number 
of tandem repeats-dependent manner 
 
K Kassela, M Georgitsi, N Kotur, B Stankovic, A Vicha, L 
Dokmanovic, D Janic, N Krstovski, K Klaassen, M 
Radmilovic, M Stojiljkovic, G Nikcevic, A Simeonidis, G 
Sivolapenko, S Pavlovic, B Zukic, GP Patrinos 
 
Thiopurine S-methyltransferase (TPMT) is a genetically 
polymorphic enzyme that catalyzes the S-methylation of 
thiopurine drugs such as 6-mercaptopurine (6-MP), which 
is typically used as maintenance therapy in pediatric 
acute lymphoblastic leukemia (ALL). A variable number of 
tandem repeat (VNTR) within the TPMT promoter has 
been reported to “modulate” levels of this enzyme 
activity in vitro. TPMT activity is characterized by a 
trimodal distribution, namely low, intermediate and high 
methylator. TPMT gene promoter contains a variable 
number of three GC-rich tandem repeats, namely A, B 
and C, in a AnBmC architecture. In this study, the 
frequency of TPMT alleles bearing different VNTR 
architectures was investigated in the Hellenic population. 
The VNTR architecture affects TPMT gene transcription, 
mediated most likely by Sp1 and Sp3 transcription 
factors’ binding to these repeats. Here, we demonstrated, 
by using reporter assays, that 6-MP treatment results in a 
VNTR architecture-dependent decrease of the TPMT gene 
transcription. In parallel, we proved that pediatric ALL 
patients undergoing 6-MP treatment, and bearing 
different VNTR genotypes, seem to display a VNTR-
dependent response to 6-MP, in particular related to 6-
MP toxicity with VNTR genotypes. These findings suggest 
for the first time that the VNTR repeats in the TPMT gene 
promoter can be potentially used as a pharmacogenomic 
marker to predict 6-MP toxicity in pediatric ALL patients.  
 
 
P12-014 – Apolipoprotein A-I is a Key Regulator of 
Processes Associated with the Development of Diet-
Induced Nonalcoholic Fatty Liver Disease in Mice 
 
Kyriakos E. Kypreos, Eleni A. Karavia, Dionysios J. 
Papachristou, Kassiani Liopeta, Irene-Eva Triantafyllidou 
and Odyssefs Dimitrakopoulos  
 
Apolipoprotein A-I (apoA-I) is the main protein of HDL 
with numerous atheroprotective functions. Here we 
investigated its involvement in diet-induced accumulation 
of triglycerides in hepatocytes and its potential 
pharmacological role in the treatment of nonalcoholic 
fatty liver disease (NAFLD). ApoA-I deficient (apoA-I-/-) 
mice showed increased diet-induced hepatic triglyceride 
deposition and disturbed hepatic histology while they 
exhibited reduced glucose tolerance and insulin 
sensitivity. Quantification of FASN-1, DGAT-1, and PPARγ 
mRNA expression did not reveal any differences between 

the two groups suggesting that the increased hepatic 
triglyceride content of the apoA-I-/- mice was not 
due to de novo synthesis of triglycerides. However, 
apoA-I-/- mice exhibited enhanced intestinal 
absorption of dietary triglycerides (3.6±0.5 
mg/dl/min for apoA-I-/- versus 2.0±0.7 mg/dl/min 
for C57BL/6 mice, p<0.05), accelerated clearance of 
postprandial triglycerides, and a reduced rate of 
hepatic very low density lipoprotein triglyceride 
secretion (9.8±1.1 mg/dl/min for apoA-I-/- versus 
12.5±1.3 mg/dl/min for C57BL/6 mice, p<0.05). In 
agreement with these findings, adenovirus-mediated 
gene transfer of apoA-IMilano in apoA-I-/- mice fed 
western-type diet for 12 weeks resulted in a 
significant reduction in hepatic triglyceride content 
and a great improvement of hepatic histology and 
architecture. Our data extend the current knowledge 
on the functions of apoA-I indicating that in addition 
to its well-established properties on athero-
protection, it is also an important modulator of 
processes associated with diet-induced hepatic lipid 
deposition and NAFLD development in mice. Our 
findings raise the interesting possibility that 
expression of therapeutic forms of apoA-I by gene 
therapy approaches may have a beneficial effect on 
NAFLD. 
 
 
P12-015 - Prevalence of the NAT2 and CYP2E1 gene 
Polymorphisms in leprosy patients from two 
different geographic regions from Brazil 
 
Lopes, MQP, Teixeira, RLF, Bechara, E, Alves, M, 
Leme, P, Bispo, RF, Gonçalves, F, Cardoso, AL, Nobre, 
ML, Cavalcanti, M, Suffys, PN, Gallo, MEN, Santos, AR. 
 
Background: Dapsone-Induced adverse drug 
reactions (ADRs), mainly characterized by blood 
disorders and less frequently, hepatotoxicity is a 
relevant subject of investigation. Dapsone 
metabolization is driven by acetylation followed by 
an oxidation reaction mediated by N-
Acetyltransferase 2 (NAT2), CYP3A4, CYP3A5, CYP2E1 
and CYP2C9 genes and differences in toxicity have 
been attributed to polymorphisms in such genes. 
Phenotypically NAT2 metabolization classifies 
individuals in slow, intermediate or fast acetylators, 
which are directly associated with drug serum levels. 
Basically, slow acetylators are likely to achieve higher 
serum levels and may be at higher risk for toxicity. In 
parallel, metabolic products resulting of CYP2E1 are 
toxic. Our goal was to determine the NAT2 and 
CYP2E1 genetic variations in two different 
geographic regions from Brazil and to evaluate its 
possible association with ADRs occurrence in leprosy 
patients. Methods: After written consent, 168 
leprosy patients residents in the states of Acre, 
Tocantins (North), Rio Grande do Norte and 
Pernambuco (Northeast) were enrolled in groups 
designed as cases (with ADRs) and controls (without 
ADRs). Polymorphisms were identified by direct DNA 
sequencing (NAT2) or PCR-RFLP for CYP2E1 (SNP -
C1053T). Results: The most frequent alleles in the 
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whole population were NAT2*5B (33.6%), NAT2*4 (24.8%) 
and NAT2*6A (19.8%) corresponding to 53.3% slow, 
32.2% intermediate and 14.5% rapid acetylators. 
Comparison of the acetylation profiles between North 
and Northeast was significant different (χ2=7.2). No 
significant differences were observed for CYP2E1 alleles 
nor genotypes. Besides, no association was found 
between the studied genotype/phenotype and ADRs 
occurrence. The finding of a significant difference 
between North and Northeast regions, may have and 
important implication in the treatment outcome for 
drugs metabolized by NAT2. A higher number of samples 
as well as populat ion from different regions should be 
analyzed together to have a better idea about the 
possible application of pharmacogenetics in treatment 
consulting for leprosy and other disorders. 
 
 
P12-016 - Differential gene expression profiles related to 
the hypertension in patients with acute myocardial 
infarction  
 
Agata Maciejak, Marek Kiliszek, Marcin Michalak, Monika 
Gora, Ewa Gajda, Dorota Tułacz, Aleksandra Winkler, 
Grzegorz Opolski, Beata Burzynska  
 
Background: Hypertension is one of the risk factors of 
atherosclerosis and is common in patients with acute 
myocardial infarction (MI). The aim of our study was to 
compare genetic expression in leukocytes in patients with 
acute myocardial infarction and with and without history 
of hypertension. Methods: 47 patients with ST-segment 
elevation acute myocardial infarction (STEMI) were 
included (22 patients with proven hypertension disease 
and 25 patients without history of hypertension). The 
blood was collected on the 1st day of myocardial 
infarction and 6 months after an incident. Total RNA 
isolated from PBMC was used for microarray analysis 
(Human Gene 1.0 ST arrays, Affymetrix, Santa Clara,CA, 
USA). Statistical significance of the results was estimated 
by variance analysis ANOVA (Partek Inc., St. Louis, MO, 
USA). Differences were considered statistically significant 
at a nominal significance of p < 0.05 and a fold change of 
± > 1.2. Gene lists w ere examined for canonical pathways 
and network analyses (Ingenuity Pathway Analysis, 
Ingenuity® Systems). Results: We identified 215 genes 
with changed expression on the 1st day of MI and 102 
genes 6 months after MI (patients with hypertension vs 
patients without hypertension). Ingenuity Pathway 
analysis revealed several genes in each group associated 
with cardiac arteriopathy, cardiac arrhythmia and heart 
failure. Genes involved in cardiac hypertrophy and 
pulmonary hypertension were significantly altered 6 
months after MI. In molecular and cellular function 
analysis: cell-to-cell signalling, cellular movement and cell 
death were most affected categories on the 1st day of 
myocardial infarction. In contrast, cellular development 
and molecular transport were changed 6 months after MI. 
Conclusions: There are significant differences in gene 
expression between patients with acute myocardial 
infarction and hypertension and patients with MI but 
without history of hypertension. These findings might be 
useful in molecular characterization of cardiovascular 

diseases pathology. This work was supported by a 
grant N R13 0001 06 (NCBiR). 
 
 
P12-017 - Development of a miniaturized, 
automated assay for genetic testing 
 
E. Menegatti, L. Cognolato, D. Berardi, I. Ferrante, M. 
Messina, B. Spagnolo, G. Restagno, D. Roccatello  
  
There is a large gap between the goals of current 
genomic research and the possibility for patients and 
families affected with rare genetic diseases to 
receive a simple and rapid genetic diagnosis. 
Miniaturization and automation of analytical 
procedures surely have a significant impact on 
diagnostic testing and analytical devices based on 
miniaturized platforms like Lab-on-a-chip (LoC) could 
provide an important contribution to the diagnosis 
of rare diseases. Our aim is to develop a LoC and a 
dedicated portable analytical instrument for 
genotyping, capable of carrying out fully integrated 
sample preparation and genotyping from small 
volumes of crude biosamples, such as whole blood. 
Here, we present a preliminary LoC system platform 
suitable for nucleic acid extraction from whole blood 
and for performing Real-time PCR to detect 
sequence variations on human genomic DNA. 
Preliminary work was focused on developing the 
single analytical steps including DNA extraction and 
assay design for allelic discrimination with Taqman 
probes on polymer-made chip support. At the same 
time a prototype of a polymer LoC and an 
instrument for miniaturized DNA purification and 
real-time PCR have been developed.\r\nFinal 
conditions were applied to the LoC platform for the 
detection of the p.Pro369Ser mutation in the human 
pyrin/marenostrin (MEFV) gene associated with 
Mediterranean fever used as a model of genetic 
application, allowing correct genotyping of 20 
samples that were heterozygous, or wild-type for 
this mutation. Preliminary results show that the 
platform we developed is very promising for rapid 
identification of DNA sequence variations because it 
is based on cost effective and convenient polymer 
chip format and the prototype of device will be 
capable of carrying out fully integrated sample 
preparation and genotyping from small volumes of 
whole blood. 
 
 
Poster Session II 
 
P12-018 - Association of Methylenetetrahydrofolate 
reductase (MTHFR C677T and A1298C 
polymorphism) with Recurrent Spontaneous 
Abortion 
 
Dana Mierla, Dumitru Jardan, Ruxandra Cretu, 
Daniela Neagos, Camelia Szmal 
 
Background: Approximately 15% to 30% of couples 
with unexplained infertility did not reveal any 
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chromosomal abnormality after cytogenetic diagnosis. 
The purpose of this study was to investigate the effects of 
MTHFR involved in reproductive failure. Recently a 
possible association between unexplained infertility and 
genetic thrombophilia gene mutations have been 
reported with a significant statistically association with 
MTHFR C677T and A1298C polymorphisms. 
Methods: During the period from January 2011 to 
December 2011, 270 infertile patients with unexplained 
infertility, who had received in our hospital, were 
investigated for this retrospective study, and the 
frequency of polymorphic variations was calculated. The 
infertile couples with recurrent pregnancy loss (RPL), had 
been trying to achieve successful pregnancy for greater 
than 1 year without success and known causes of 
infertility were excluded (semen anomalies, karyotype 
abnormalities, uterine ma lformations, etc) referred to 
our Centre for genetic counseling. The control group 
consists of 70 women who had one or more children in 
history was investigated by polymerase chain reaction. 
Results: Homozygosity and heterozygosity for the 
cytosine to thymine mutation and adenine to cytosine at 
nucleotide 677 and 1298 in the gene encoding for 
methylenetetrahydrofolate reductase were observed at 
significantly different rates among patients and control 
subjects (12,22% and 38,14% for MTHFR C667 versus 
3,33% and 11,48% in control group, respectively 41,81% 
and 9,62 % versus for MTHFR A1298C). Among patients 
with recurrent unexplained spontaneous abortions both 
homozygosity and heterozygosity were associated with 
significantly increased prevalence of recurrent early fetal 
loss rather than with repeated anembryonic gestation (p 
< 0.050). 
Conclusions: Polymorphisms in folate pathway genes 
could be one reason for fertility complications in some 
women with unexplained infertility. Our study shows that 
there is an association between factor MTHFR mutation 
and the risk for fetal loss. 
 
 
P12-019 - Relevance of pharmacogenomics for 
developing countries in Europe 
 
Konstantinos Mitropoulos, George P. Patrinos 
 
Pharmacogenomics holds promise of personalized 
treatment for patients suffering from many common 
diseases, particularly those with multiple treatment 
modalities. Although pharmacogenomics gradually 
assumes an important part in routine clinical practice in 
developed countries, many countries, particularly from 
the developing world, still do not have access either to 
the knowledge or the resources to individualize drug 
therapy. The PharmacoGenetics for Every Nation 
Initiative (PGENI; http://www.pgeni.org) aims to 
incorporate pharmacogenomics into the national 
formulary decision-making process for medication 
selection in developing countries, providing improved 
rational drug selection. PGENI aims to: (a) promote the 
integration of genetic information into the public health 
decision-making process, (b) enhance the understanding 
of pharmacogenomics in the developing world, (c) 
provide guidelines for medication prioritization for 

individual countries using pharmacogenetic 
information, and (d) help build infrastructure for 
future pharmacogenetic research studies. The 
European Regional center of the PGENI initiative is 
the Golden Helix Institute of Biomedical Research 
(http://www.goldenhelix.org), an international non-
profit scientific organization with interdisciplinary 
research and educational activities in the field of 
genome medicine. The PGENI-related activities of 
the Golden Helix Institute of Biomedical Research 
are: (a) Recruitment of DNA samples from healthy 
volunteers from various developing European 
countries that participate in the PGENI project, (b) 
Organization of education activities in the PGENI 
European countries to disseminate information 
pertaining to pharmacogenomics to achieve 
knowledge transfer to society. These educational 
activities, known as the Golden Helix 
Pharmacogenomics days 
(http://www.goldenhelixsymposia.org), are 
organized in major cities with large academic 
hospitals, (c) Documentation of the 
pharmacogenomic markers allele frequencies in the 
FINDbase database (http://www.findbase.org), as 
part of the Golden Helix Server, (d) Surveying the 
pharmacogenomic environment in PGENI European 
countries, particularly pertaining to genetic 
laboratories, the general public and healthcare 
professionals, (e) Establishment of guidelines and 
recommendations to integrate pharmacogenomics in 
developing countries’ healthcare systems. 
Preliminary data from the Maltese population 
suggest that the allele frequencies of certain 
pharmacogenomic markers divert from the 
Caucasian population, further underlining the need 
of this project to rationalize drug treatment in 
developing countries in Europe. These efforts will 
not only enable integration of pharmacogenomics in 
healthcare decision-making at the country level and 
support new research initiatives in areas with low 
research potential but will also prepare the Ministry 
of Health staff integrate genetic information into 
many areas of healthcare, including disease 
management and therapeutic interventions. 
 
 
P12-020 - Pharmacogenomic Markers of Clinical 
Efficacy in a Dose-Dense Therapy Regimen (R-
CHOP14) in Diffuse Large B Cell Lymphoma  
 
Stefania Nobili, Cristina Napoli, Marco Brugia, Ida 
Landini, Gabriele Perrone, Benedetta Puccini, Giulia 
Antognoli, Morena Doria, Maurizio Martelli, Erica 
Finolezzi, Luigi Rigacci, Simonetta Di Lollo, Alberto 
Bosi, Enrico Mini   
 
Background: Diffuse large B cell lymphoma (DLBCL) is 
one of the most common types of non-Hodgkin’s 
lymphoma. About half of patients (pts) will be cured 
of their disease by primary therapy, including the 
RCHOP regimen (rituximab, doxorubicin, 
cyclophosphamide, vincristine, desamethasone). The 
remaining will die, mainly because of the occurrence 
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of tumor drug resistance. A dose-intense therapy regimen 
(e.g. RCHOP14) may help to improve the treatment 
outcome of DLBCL patients.  
Aims: To correlate the mRNA expression levels of genes 
involved in metabolism, mechanisms of action and 
resistance to doxorubicin (i.e. ABCB1, GSTP1, TOP2A, 

BCL2, PKCII) that represents the backbone of the RCHOP 
regimen with treatment outcome of 54 pts at various 
stages of disease. The expression of the 5 candidate 
genes was determined in formalin-fixed paraffin-
embedded samples from DLBCL by real time RT-PCR. A 
threshold analysis to identify a cut-off distinguishing 
recurrent or non-recurrent disease was used. 
Relationships between gene expression and 
clinical/pathological characteristics as well as efficacy 
were evaluated. TOP2A and GSTP1 mRNA expression was 

detectable in all samples, PKCII in 52, ABCB1 and BCL2 in 
34 and 29 samples, respectively. A high degree of 
interpatient variation in relative tumour expression of the 
study gene was observed. Threshold analysis indicated 

significant inverse relationships between PKCII and 
progression-free survival (PFS) (p=.046): higher gene 
expression was associated with shorter PFS. Conversely, 
higher expression of ABCB1 was associated with 
prolonged PFS (p=.039). Associations between overall 

survival (OS) and TOP2A, GSTP1 and PKCII were also 
observed: higher gene expression was associated with 
shorter OS. Overall, our results confirm that the high 
expression of some genes such as TOP2A GSTP1 and 
PKCβII may represent a prognostic factor in case of an 
intensified anthracycline-based immunochemotherapy. 
Moreover, this regimen could affect the role of BCL2, 
ABCB1, GSTP1 and TOP2A in predicting tumour response. 
Our results and others from related studies may help to 
identify gene profiles useful for selecting pts eligible for 
more intensified or personalized chemotherapy. Larger 
prospective studies are warranted. Supported by the 
Associazione Giacomo Onlus, Castiglioncello (LI, Italy). 
 
 
P12-021 - Influence of constitutional polymorphisms on 
response to fluoropyrimidie-based chemotherapy in 
colorectal cancer patients: Preliminary results 
 
Stefania Nobili, Gabriele Perrone, Paolo Petreni, Marco 
Brugia, Ida Landini, Erika Cecchin, Giuseppe Toffoli, Enrico 
Mini

 

 
Response to anticancer drugs may be strongly affected by 
interpatient genetic variability. Thymidylate synthase and 
dihydropyrimidine dehydrogenase are key enzymes in the 
mechanism of action and metabolism of 
fluoropyrimidines. The enzymes involved in folate 
metabolism and transport (e.g. methylentetrahydrofolate 
reductase, dihydrofolate reductase, folylpolyglutamate 
synthetase, glutamyl hydrolase, reduced folate carrier) 
also play a relevant role in the mechanism of action of 
fluoropyrimidines determining the intracellular 
concentration of reduced folates whose availability is a 
required condition for their activity. Polymorphisms of 
genes that codify for these enzymes have been proposed 
to have a role in the clinical response to 
fluoropyrimidines. 

Aims: To evaluate the influence of TYMS, DPYD, 
MTHFR, DHFR, FPGS, GGH, RFC polymorphisms on 
the efficacy and toxicity of fluoropyrimidine-based 
chemotherapy (CHT) in stage II-III colorectal cancer 
(CRC) patients (pts). We analysed the following 
polymorphisms: TYMS VNTR, TYMS VNTR G>C, TYMS 
C1053T, TYMS A1122G, TYMS 6bp ins/del, DPD 
IVS14+1G>A, MTHFR C677T, MTHFR A1298C, DHFR 
86+60_78, FPGS A1994G, GGH C401T, RFC G80A in 
peripheral blood from CRC pts who underwent 
adjuvant CHT. Relationships between genotypes and 
CHT outcome were analysed in 111 pts and between 
genotypes and toxicity in 54 pts. No correlations 
between genotypes and clinical/pathological 
characteristics or efficacy data were observed with 
the exception of an association between MTHFR 
A1298C SNP and overall survival (OS): homozygous 
mutant pts had a shorter OS compared with the 
other genotype pts (p=.023). Associations were 
observed between gene polymorphisms and toxicity: 
a higher incidence of hematological and 
gastrointestinal toxicity was mainly observed in pts 
with TYMS, MTHFR, DHFR, FPGS polymorphisms. 
Although controversial results are reported in the 
literature on the role of the above reported gene 
polymorphisms in the outcome of CRC pts, our 
preliminary data are in agreement with most of the 
available studies which showed no involvement of 
these polymorphisms in fluoropyrimidine efficacy 
but did suggest their involvement in toxicity. 
However, the higher number of pts that will be 
reached at the end of our pharmacogenetic study 
will allow us to confirm our findings. 
 
 
P12-022 - The critical role of gene regulation in 
Hereditary Hemochromatosis 
 
Padula, M.C., Larocca, M., Rossano and Martelli, G. 
 
Hereditary hemochromatosis (HH) is a genetic 
disorder caused by inappropriate intestinal iron 
absorption and progressive iron overload. The 
disease is characterized by wide heterogeneity in 
etiology, type of inheritance and clinical 
manifestations. Although most patients are 
homozygous for the C282Y (nt845 G>A) mutation in 
the HFE gene, the H63D (nt187 C>G) mutation is also 
widely distributed. In addition, genetic and 
environmental factors can modify the 
hemochromatosis phenotype. In our previous study 
we observed a peculiar HH phenotype: some H63D 
carriers showed abnormal values of iron metabolism 
markers (serum levels of iron, ferritin and transferrin 
saturation). Genomic DNA was extracted from whole 
blood and genetic test for HH was carried out to 
exclude additional mutations in the genes involved in 
iron metabolism (HFE, TfR -Transferrin Receptor - 
and FNP - Ferroportin). In the absence of additional 
mutations and other factors, a critical role of 
regulatory mechanisms in the determination of the 
clinical phenotype was hypothesized. We 
investigated the 5’ Untranslated Region (UTR), in 
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order to identify the regions involved in the promoter 
activity of the HFE gene. Applying specific 
oligonucleotides, Polymerase Chain Reactin (PCR) was 
performed. Amplification products were sequenced and 
compared with the reference sequence (GenBank 
Accession Number Ref Seq: Z92910). We found a 
transversion nt1024C>A in the genome of one patient 
with biochemical evidence of HH. This polymorphism is 
located in the promoter region, two nucleotides 
downstream a TATA binding protein (TBP) site, in a region 
very important in the transcriptional initiation of the 
analyzed gene. The peculiar clinical behavior of HH in our 
patient could be related to the presence of a mutation in 
the promoter region. The results obtained put in 
evidence the relevance of gene regulation in the 
determination of the clinical phenotype and in particular 
in the appearance of iron overload. 
 
 
P12-023 - Is ALS still a puzzle? A 5-year history and new 
technologies 
 
Restagno G, Chiò A, Brunetti M, Ossola I, Barberis M, 
Errichiello E, Calvo A, Moglia C, Italsgen and Traynor B. 
 
The cause of amyotrophic lateral sclerosis (ALS) is largely 
unknown, but genetic factors play a pivotal rule in 
determining susceptibility to motor neuron degeneration. 
In the last 5 years we have established a consortium (the 
Italian ALS Genetic Consortium, ITALSGEN), which 
includes 16 Italian ALS centers and 5 genetics laboratories, 
which has contributed to highlight the molecular 
hallmarks of these complex disease. In 2007, a genome-
wide association study (GWAS) in 504 Italian ALS patients 
generated more than 300 million genotypes, the first 
public SNPs database for sporadic ALS. In 2009 we 
performed a second step GWAS in which the 7600 most 
associated SNPs from the first stage were tested in three 
independent cohorts consisting of 2160 cases and 3008 
controls. From these results emerged a new concept of 
ALS, a disease more genetically and clinically 
heterogeneous than previously recognized. The 
application of the exome sequencing allowed us to 
demonstrate that mutations in the valosin containing 
protein (VCP) gene is the cause of a number of 
dominantly inherited ALS.That same year, we performed 
an extensive screening of ALS mutations (SOD1, FUS, 
TARDBP) in 135 Sardinian patients, a genetic isolate 
phylogenically distinct from other European populations. 
The TARDBP p.A382T mutation accounted for about 1/3 
of all ALS cases. These patients shared a risk haplotype 
across the TARDBP locus, suggesting a common ancestor. 
The last piece of ALS puzzle was embedded at the end of 
last year. We have shown that there is a large 
hexanucleotide (GGGGCC) repeat expansion in the first 
intron of C9ORF72, accounting for ~40% of familial ALS 
and ~5% of sporadic ALS. The presence of subjects with 
fronto-temporal dementia in the pedigree of ALS patients 
with C9ORF72 expansion implies that the definition of 
familial ALS should be enlarged to include patients with a 
positive family history for FTD. 
 
 

P12-024 - Ascertainment and critical assessment of 
the views of the general public and healthcare 
professionals on nutrigenomics in Greece 
 
Cristiana Pavlidis, Aggeliki Karamitri, Aglaia Barakou, 
David N. Cooper Konstantinos Poulas, Stavros 
Topouzis, George P. Patrinos 
  
Aims: It is well established that there is a close 
relationship between human genome variation and 
nutritional status. The aim of this study was to 
understand the general public’s views and those of 
healthcare professionals on nutrigenomics and to 
come up with proposals as to how a healthcare 
professional might include nutrigenomic testing in 
the context of a routine health examination. 
Methods: We designed a cross-sectional survey, 
which was conducted between October 2010 and 
April 2011, in two groups, namely healthcare 
professionals (N=87) and the general public (N=1504) 
in the three main cities in Greece (Athens, 
Thessaloniki and Patras). Statistical analysis was 
performed using SPSS 18.0 software. Results: Our 
data revealed that only 11.5% of respondents from 
the general public had been advised to take a 
genetic test to explore the relationship between 
their genes and their nutritional status whereas 
25.3% had frequently asked their healthcare 
professionals to advise them of an appropriate 
nutrigenomics test. Although 80.5% of nutritionists 
and healthcare professionals would have been 
willing in principle to recommend their 
patients/clients to undergo nutrigenomic analysis to 
correlate their genetic profile with their diet, only 
17.2% of respondents had actually recommended a 
nutrigenomic analysis to their patients. Moreover, 
although 76.2% of respondents from the general 
public accepted that there was a correlation 
between an individual’s genetic profile and his/her 
body weight, only 64.8% believed that there was a 
correlation between his/her own genetic profile and 
body weight (p<0.001). An impressive 76.7% of the 
general public believed that a personalized diet 
designed on the basis of their genetic profiles would 
have led to improved performance with respect to 
their ability to lose weight, but this percentage was 
somewhat lower among healthcare professionals 
(41.4%). Finally, only 17.2% of physicians, dieticians 
and nutritionists felt that they were sufficiently well 
informed to be able to advise their patients/clients 
with respect to nutrigenomic analyses; remedial 
action could involve the introduction of specialized 
nutrigenomics courses into higher education 
curricula. In general, the general public was found to 
be opposed to direct-access nutrigenomics testing 
and would prefer a both a physician and a 
nutritionist/dietician to prescribe a nutrigenomic 
analysis and explain the test results. Conclusions: 
The application of genomic information in the 
context of nutritional choice or nutrition/weight loss 
programs should attract considerable attention in 
the coming years. The continuing education of 
healthcare professionals, as well as the 
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dissemination of accurate and reliable information to the 
general public, is seen as being key to avoiding 
misinformation and the possible abuse of this new 
branch of molecular medicine. 
 
 
P12-025 - NAT2 gene polymorphism influence on clinical 
outcome in acute alcochol induced toxic hepatitis. 
 
Piekuse Linda, Kreile Madara, Lace Baiba, Keiss Jazeps, 
Sondore Valentina, Krumina Astrida

 

 
Acute alcohol hepatitis develops mainly because of toxic 
additives in non-quality alcohol or reduced individual 
metabolic reaction to convert alcohol in nontoxic 
substances. There are enzyme systems that inactivate 
oxidative stress and diminish also cellular stress, thus 
decreasing cell damage and also toxic hepatitis. NAT2 
gene is encoding enzyme that is involved in detoxification 
process in organism. Aim. To detect NAT2 importance in 
clinical outcome in acute toxic hepatitis. Materials and 
method. 60 patients, who were hospitalized in 
Infectology Center of Latvia with diagnosis acute toxic 
hepatitis in a time period from 2006 till 2008 were 
included in the study. In a control group was included 257 
non-related healthy volunteers, of whom 71 were males 
and 186 were females in age group of 21- 25 years 
without history of liver damage. By PCR-RFLP technique 
there were analyzed SNP in NAT2 gene (rs1799929, 
rs1799930, rs1799931). There was no significant allelic 
difference between patients and control group. But 
rs1799930 (slow acetylation) was more in lethal cases 
(p=0.045, OR 2.340, CI95% 1.006-5.441). Analyzing 
association with biochemical indices, there were found 
association with direct bilirubin (rs1799930 by ADD 
model, p=0.018, BETA 111.1), ALP (rs1799930 by ADD 
model p=0.0005, BETA =626.9), GGT (rs1799930 by ADD 
model p=0.003, BETA =476.5). Acetylation profile is 
influencing organism detoxification and is important in 
clinical outcome of toxic hepatitis.  
 
 
 P12-026 - Epigenome-wide association study in the 
European Prospective Investigation into Cancer and 
Nutrition (EPIC-Turin) identifies novel genes associated 
with smoking. 
 
Silvia Polidoro, Natalie Shenker, Karin van Veldhoven, 
Carlotta Sacerdote, Fulvio Ricceri, Rossana Critelli, Robert 
Brown, Paolo Vineis, and James M. Flanagan 
 
Epigenetic profiles are worthwhile to unravel the 
pathogenesis of numerous complex diseases, in particular 
for diseases that have an environmental component to 
their etiology. Recently a single CpG site within F2RL3 was 
found to be hypomethylated in peripheral blood genomic 
DNA from smokers compared to former and never-
smokers.Material and method. We performed two 
epigenome-wide association studies (EWAS) on genomic 
DNA from peripheral white blood cells (WBC). Blood 
samples were prospectively collected from two nested 
case-control studies. Cases were selected from 
individuals who developed either breast or colon cancer. 

Microarray protocol: Bisulphite-converted DNA was 
used for hybridization on the Infinium 
HumanMethylation 450K BeadChip, following the 
Illumina Infinium HD Methylation protocol. 
Pyrosequencing. For pyrosequencing, specific 
primers were designed for each assay using 
PyroMark software. Statistical analysis: Multivariate 
linear regression was used to identify associations 
between methylation β-values and coded smoking 
status, adjusting for age and batch. P-values less 
than p<1x10-7 were considered to be significant at 
the level of epigenome-wide significance. The same 
statistical method was used for the pyrosequencing 
data and p-values less than 0.05 were considered to 
be significant. Results and discussion: For the EWAS 
analysis, we included both cases and their matched 
controls (n = 362). We identified 17 and 19 loci in the 
Breast Cancer and Colon Cancer EWAS, respectively, 
which were differentially methylated between 
smokers, former smokers and those who had never 
smoked; eight of these loci were shared by both 
studies. Bisulphite pyrosequencing in a further 
independent population (n=180) confirmed the 
results for five CpG sites identified by the 450K array 
(2 CpG sites in AHRR, 2 CpG sites in 2q37 and 1 CpG 
site in F2RL3). Interestingly the protein encoded by 
AHRR participates in the aryl hydrocarbon receptor 
(AhR) signaling cascade, which mediates dioxin 
toxicity, and is involved in regulation of cell growth 
and differentiation. It functions as a feedback 
modulator by repressing AhR-dependent gene 
expression. Conclusion: Toxic components of 
cigarette smoke enter the bloodstream via the 
alveolar capillary system, after which they could 
directly affect the epigenetic profile of circulating 
WBC. We hypothesize that the DNA methylation 
levels of AHRR, in particular, could be due to 
transcriptional repression via a negative feedback 
loop due to the induction of AHR pathway by dioxin-
like compounds. Our results regarding a key gene in 
the AHR pathway will have relevance beyond 
tobacco smoke exposure given the key role played 
by this pathway in the metabolism of many 
environmental carcinogens. 
 
 
P12-027 - Second primary tumors after breast 
cancer: Results from the European Prospective 
Investigation into Cancer and Nutrition (EPIC) study 
 
Fulvio Ricceri, Carlotta Sacerdote, Silvia Polidoro, 
EPIC investigators, Paolo Vineis 
 
During the last decades, improvements in medical 
and surgical treatments have substantially increased 
the chances of surviving from a cancer. Cancer 
survivors now amount to more than 3.5% of 
population in the US, and about 3% in Western 
Europe. Cancer survivors face the problem of 
subsequent cancers possibly related to the late 
effects of treatments or to a common etiology for 
the first and subsequent cancers. Cancer patients 
have a 20% higher risk of new primary cancer 
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compared with the general population. Approximately 
one third of cancer survivors aged >60 years were 
diagnosed more than once with another cancer. Women 
with breast cancer as first primary cancer were the first 
largest group of multiple cancer prevalence reported in 
the United States in 2002, while the second and third 
groups were men and women with a diagnosis of primary 
colorectal cancer and men with prostate cancer, 
respectively. Multiple cancers arise in the same individual 
due to several causes: host factors, such as hormonal 
and/or genetic factors, lifestyle and environment, and 
treatments due to the first cancer (for example, 
radiotherapy) The aim of this study is to assess the 
incidence of second primary tumors in a cohort of 
women with a first breast cancer and to investigate the 
role of shared risk factors. The study was performed in 
the cohort of women with a primary breast cancer from 
the European Prospective Investigation into Cancer and 
Nutrition (EPIC) study. To correctly assess the incidence 
of second primary tumors, we applied a Markov model 
studying the transition intensities from first to second 
tumor with the Aalen-Johansen (AJ) estimators, as usually 
done in competing risk models. In the cohort of 11045 
women, we observed 492 second primary tumors (not 
metachronous) after a median follow-up of 4.92 years. 
About 30% (140) of them were second primary breast 
cancers, 65 were colorectal cancers and 39 were 
endometrial cancers. In this cohort, there was a slight 
statistically significant increase of cancer incidence in 
women with breast cancer, compared to the general 
population (IR 1.18; 95%CI 1.11-1.25); this was for all 
tumors together, except non-melanoma skin cancers. 
Analysis by subgroups identified a significant increase for 
endometrial cancers (IR 2.28; 95% 1.89-2.71). Our 
findings suggest that second primaries may be an 
important problem for cancer survivors. We will now 
investigate the role played by lifestyle factors, genetics 
and possibly therapies in second primary occurrence. For 
this reason we are planning an epigenome-wide 
methylation analysis using Infinium HumanMethylation 
450K BeadChip on 96 breast cancer patients only and 96 
second primary tumor patients. 
 
 
P12-028 - Genome wide detection of susceptibility 
patterns 
 
Fabio Rosa 
 
Genome wide association studies (GWAS) proved to be a 
valuable tool in the detection of novel causative variants 
in complex diseases. Classic approaches targeted to 
explain main effects of single markers, even if statistically 
robust, sometimes lack reproducibility. Besides, the 
assessment of results credibility at a whole genome level 
is severely hampered by the difficulty in distinguishing 
significant signals from false positives. The current 
challenge is to tackle the quest for the so-called missing 
heritability in genetic studies. In this context we aim at 
detecting interaction patterns among markers.We 
propose a peculiar strategy to deal with GWAS datasets 
and to investigate biological plausibility of analysis results. 
Our methods focus on the detection of interaction 

patterns among markers and on deep systematic 
mining of available databases to accumulate 
evidence of true associations. We pay particular 
attention to be effective both in the selec tion of the 
associations to look for and in the statistical 
assessment of a huge amount of tests (from ~10E9 
to ~10E11 potential pairwise associations). Different 
approaches to control Type I errors are also applied 
to confirm the significance of results.\r\nWe apply 
our computational approach to a few case-control 
datasets. We show results from a panel of 15000 
non-synonymous SNPs observed in 1000 patients 
affected by Multiple Sclerosis (MS) and 1500 controls. 
The same approach is applied to a GWAS regarding 
Coronary and artery disease (CAD), involving 2000 
cases and 3000 controls. The analysis of the first 
medium-sized dataset is interesting for the direct 
relationship between markers and their respective 
genes (e.g. IL7R, CARD8, ZNF77, ARHGEF), although 
its interpretation is not so immediate as expected. In 
the second dataset, we deal with typical GWAS 
issues: computational complexity, multiple testing, 
and discerning pathways involved in the disease. To 
gain better insig ht from CAD study, results are 
compared to patterns found in two related 
phenotypes (hypertension and type 2 diabetes). Our 
method exploits the power of graphic processing 
units (GPU) and allows us to produce gene-gene 
networks with a significant reduction in 
computational times. 
 
 
P12-029 - Altered homoeostasis of metals in the 
blood of ataxic patients 
  
Squadrone S., Abete M.C., Fioravanti F.,  Gavinelli S., 
Calcia A., Brussino

  
A.

 
, Brusco A.

 

 
In recent years, a growing interest to study the 
involvement of metal ions in neurological processes 
has raised (e.g., zinc, copper, and iron).The 
regulation of synaptic transmission and the 
pathogenesis of neurodegenerative disorders, 
including Alzheimer's disease and Parkinson's 
disease, have been connected to metals. Iron levels 
are elevated in the brain and the levels of iron-
binding proteins are abnormal in some 
neurodegenerative disorder; moreover there is 
miscompartmentalization of copper and zinc (e.g. 
accumulation in amyloid). Possible therapeutic 
approaches, aimed to correct brain iron overload, 
without causing systemic disturbance are being 
tested. We have focused our study on biochemically 
functional metals (biometals), iron, copper, zinc, 
manganese and selenium, evaluating the blood 
content of these metals in ataxic syndromes such as 
Spinocerebellar Ataxia (SCA), Freidreich Ataxia (FA), 
Ataxia telengiectasia (AT), Fragile X-associated 
Tremor/Ataxia Syndrome (FXTAS), versus normal 
subjects and other neurodegenerative disorder such 
as Huntington Disease (HD). 
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P12-030 - Association of single nucleotide 
polymorphisms in MAP3K5 and PDE7B genes with β-
thalassemia disease severity 
 
Christina Tafrali, Emily Giannopoulou, Olga 
Giannakopoulou, Adamantia Papachatzopoulou, 
Konstantinos Poulas, Marianthi Georgitsi, George P 
Patrinos

 

 

 Single nucleotide polymorphisms (SNPs) in genetic loci 
located within (cis) as well as outside (trans) the human 
β-globin gene cluster have been recently shown to be 
significantly associated with fetal hemoglobin (HbF) levels 
in relation to hydroxyurea (HU) treatment in 
hemoglobinopathies patients. In this study, we 
investigated a possible association of SNPs residing within 
the PDE7B and MAP3K5 genes, two molecules 
indispensable for cellular proliferation and differentiation, 
with elevated HbF levels in β-thalassemia intermediate 
compared to β-thalassemia major patients and normal 
(non-thalassemic) individuals. PDE7B is a strong 
candidate gene given its high affinity and specificity for 
cAMP, which has an inhibitory effect on γ-globin gene 
expression. Previous studies revealed that SNPs in these 
two genes within the 6q22.3–23.2 were associated with 
the HbF response to HU in sickle cell disease (SCD) 
patients (2). The aim of this study was to elucidate 
whether there is an association of six SNPs, namely 
rs9376230 and rs9483947 in MAP3K5, and rs2327669, 
rs11154849, rs9376173, and rs487278 in PDE7B, with β-
thalassemia disease severity. Genotyping analysis has 
been carried out using PCR-RFLP, PCR-ARMS and direct 
DNA sequencing analysis on 94 samples of β-thalassemia 
major and 11 samples of β-thalassemia intermedia 
patients, as well as 94 samples of non-thalassemic 
individuals of Hellenic origin. For the SNPs rs11154849 
(p=0.51) and rs9376173 (p=0.08) in PDE7B and the 
rs9483947 in MAP3K5 (p=0.95) no significant association 
was detected with β-thalassemia major; preliminary 
genotyping data of 41 β-thalassemia major patients 
versus 24 non-thalassemic individuals showed that 
rs9376230 does not correlate with β-thalassemia major 
(p=0.26). However, analysis of the variants rs9483947 
(T>C) and rs9376230 (A>C) in MAP3K5 across 11 β-
thalassemia intermedia samples revealed the absence of 
the homozygous mutant genotype (C/C) in both SNPs; it 
may be possible that  these two SNPs are part of a 
haplotype, which could be associated with γ-globin 
expression. Next, we will examine whether these SNPs 
are associated with HU treatment response in 38 
heterozygous SCD/β-thalassemia patients by comparing 
genotyping frequencies in responders versus non-
responders. Further analyses on the remaining 
polymorphic variants as well as the MAP3K5 promoter 
region are ongoing. Whole-transcriptome analysis data 
from our laboratory from human erythroid progenitor 
cells show that increased MAP3K5 expression levels are 
associated with high HbF levels, and thus, the main future 
aim is to elucidate the potential regulatory mechanism of 
MAP3K5 on the β-globin locus, in an effort to gain more 
insight in the complex mechanisms driving γ-globin gene 
expression. 
 

P12-031 - Somatic mutations in MUTYH- associated 
polyposis (MAP) syndrome are markers of a 
defective base-excision repair carcinogenesis  
 
Venesio T, Balsamo A , Errichiello E, Ranzani. GN , 
Risio M  
 
MUTYH associated polyposis (MAP) is an autosomal 
recessive syndrome caused by germline mutations in 
MUTYH DNA-base-excision-repair (BER) gene. MAP 
phenotype, with polyps’ development and high risk 
of colorectal cancer, resembles that of familial 
adenomatous polyposis (FAP/AFAP) associated with 
APC gene. Tumors from MAP patients show an 
excess of G>T transversions in KRAS gene because of 
the failure to repair mismatches induced by the 
variant base 8-oxo-guanine. To characterize the 
mechanisms underlying MAP carcinogenesis, 96 
histologically comparable adenomas and 6 
carcinomas derived from 12 MAP patients and 13 
FAP/AFAP patients, were analysed for the presence 
of mutations in KRAS and BRAF genes, as well as for 
sequence variants in phylogenetically conserved 
coding regions of mitochondrial DNA (mtDNA), 
cytochrome oxidase subunits I and II (COI/II) and 
Asp-tRNA. KRAS mutations were more frequent and 
represented (pyrosequencing quantification) i n MAP 
compared to FAP/AFAP patients (64% vs 31%); in 
both groups alterations were found in lesions from 
the same patients. Most of mutant MAP adenomas 
(61%) exhibited the oxidative mutation c.34G>T in 
codon 12, whereas the remaining samples were 
exclusively mutated at codon 13. Neither mutation 
was found in FAP/AFAP adenomas. MAP carcinomas 
showed only c.34G>T, frequently associated with 
BRAF V600E mutation; none of the FAP/AFAP 
carcinomas displayed these alterations. Comparing 
the constitutional and somatic mtDNA for the 
selected fragments, variants were found in 82% MAP 
vs. 38% FAP/AFAP patients. MAP subjects mutated in 
both KRAS and mtDNA sequences were 54% whereas 
only 23% of FAP/AFAP individuals showed the same 
feature. Interestingly, non-synonymous substitutions 
in COI/COII, causing amino acid changes, were only 
found in MAP adenomas.In conclusion, MAP 
syndrome can be considered as a model of 
carcinogenesis associated with BER defects; with 
tumor progression characterized by the early 
occurrence of KRAS specific mutations, frequently 
associated with non-random, potentially 
pathogenetic mutations in conserved region of 
mtDNA. 
 
 
P12-032 - Genetics of myasthenia gravis: a case-
control association study in the Greek population 
 
Zagoriti Z, Georgitsi M, Giannakopoulou O, Ntellos F, 
Tzartos SJ, Patrinos GP, Poulas K 
 
Myasthenia gravis (MG) is an autoimmune disease 
characterized by fluctuating pathological weakness 
involving skeletal muscles. The importance of genetic 
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factors for MG susceptibility has been shown by familial 
and twin studies. The causal genetic factors involved in 
this kind of complex diseases are assumed to be mostly 
common single nucleotide polymorphisms (SNPs). To 
assess the involvement of polymorphisms in genetic 
susceptibility to MG, we performed a case-control study, 
analyzing three genes which have been clearly linked to 
several autoimmune diseases, but their involvement in 
MG is still unknown. The interferon regulatory factor 5 
(IRF5) gene encodes a transcription factor that plays 
important role in innate and cell-mediated immune 
responses. The TNFAIP3 gene regulates tumor necrosis 
factor (TNF)-induced apoptosis by encoding a ubiquitin-
editing protein involved in the negative feedback 
regulation of NF-κB signaling. Finally, IL-10 is an anti-
inflammatory cytokine and B-cell proliferation factor 
implicated in autoimmunity, tumorigenesis and 
transplantation tolerance. Six variants located in these 
genes, were selected for our study. A hundred unrelated 
MG patients, of Greek origin, and 100 ethnically matched, 
healthy volunteers were included in the study. 
Genotyping was performed by PCR-RFLP, direct 
automated sequencing and Real-time PCR in conjunction 
with High Resolution Melt Curve Analysis 
(HRM).Statistical analysis revealed no association 
between MG and the variants examined (p value>0,05). 
 
 
P12-033 - Genetic polymorphisms in homologous 
recombination repair genes in healthy Slovenian 
population and their influence on DNA damage 
 
Katja Goricar, Nina Erculj, Maja Zadel, Vita Dolzan 
 
Background. Homologous recombination (HR) repair is an 
important mechanism involved in repairing double-strand 
breaks in DNA and for maintaining genomic stability. 
Polymorphisms in genes coding for enzymes involved in 
this pathway may influence the capacity for DNA repair. 
The aim of this study was to select tag single nucleotide 
polymorphisms (SNPs) in specific genes involved in HR 
repair, to determine their allele frequencies in a healthy 
Slovenian population and their influence on DNA damage 
detected with comet assay. 
Materials and methods. In total 373 individuals were 
genotyped for nine tag SNPs in three genes: XRCC3, 
RAD51 and NBS1 using competitive allele-specific 
amplification (KASPar assay). Comet assay was performed 
in a subgroup of 26 individuals to determine the influence 
of selected SNPs on DNA damage. 
Results. Minor allele frequencies were: XRCC3 722C>T 
0.38, XRCC3 -316A>G 0.19, RAD51 -98G>C 0.10, RAD51 -
61G>T 0.41, RAD51 1522T>G 0.49, NBS1 553G>C 0.33, 
NBS1 1197A>G 0.38, NBS1 37117C>T 0.04 and NBS1 
3474A>C 0.34. Age significantly affected genotype 
frequencies distribution of XRCC3 -316A>G (p = 0.039) in 
healthy male blood donors. The level of DNA damage was 
significantly influenced by XRCC3 722C>T (p = 0.005), 
RAD51 -61G>T (p = 0.023) and NBS1 553G>C (p = 0.008). 
Conclusions. XRCC3 722C>T, RAD51 -61G>T and NBS1 
553G>C polymorphisms significantly affect the level of 
DNA damage and may be of clinical importance as they 
are common in Slovenian population. 

P12-034 - ADORA2A and ADORA3 genetic variability 

infulences treatment outcomes in rheumatoid 

arthritis patients treated with methotrexate  

Nadja Kobold, Dušan Logar, Matija Tomšič, Vita 
Dolžan

 

 
Methotrexate (MTX) represents a mainstay in the 
treatment of rheumatoid arthritis (RA), a chronic 
inflammatory autoimmune disease that leads to 
progressive joint deformation, dysfunction and 
disability. The anti-inflammatory action of MTX is 
due to its antagonistic effect on folate pathway as 
well as its effect on intracellular adenosine 
metabolism. It has been recently demonstrated that 
the inflammatory and clinical responses in RA are 
regulated by adenosine receptors 2A (ADORA2A) and 
3 (ADORA3) (Varani K et al., 2011). Genetic variability 
was reported in all adenosine receptors, however 
very few studies investigated the influence of 
adenosine receptor polymorphisms on MTX 
response. The aim of our study was to investigate 
the influence of ADORA2A and ADORA3 
polymorphisms and haplotypes on MTX treatment 
outcome in a group of Slovenian RA patients. In total 
212 clinically well defined RA patients treated with 
MTX (Bohanec Grabar P et al., 2008) were genotyped 
for six ADORA2A tag SNPs (rs2298383, rs8141793, 
rs2236624, rs5751876, rs35320474, rs17004921) as 
well as seven ADORA3 SNPs (rs2298191, rs1544223, 
rs78594984, rs35511654, rs2229155, rs3393 in 
rs3394) using KASPar assays. Disease activity score of 
28 joints count (DAS28) was used to define remission 
or low (DAS28≤3.2) and moderate or high 
(DAS28>3.2) disease activity. Adverse events (AEs) 
were recorded from patients’ files. Appropriate 
statistic tests where used to determine the influence 
of individual SNPs and haplotypes on MTX treatment 
outcome.  Patients treated with higher MTX doses 
and with longer disease duration had slightly 
increased risk to develop AEs (multivariate logistic 
regression, p=0.038 and p=0.067, respectively). 
ADORA2A rs2298383, rs2236624, rs5751876 and 
rs35320474 were associated with lower relative risk 
for AEs both in univariate and multivariate logistic 
regression (all p<0.05). ADORA2A haplotypes CGCT-C 
(p=0.022) and CGTT-C (p=0.042) were also associated 
with decreased risk for AEs. ADORA3 rs35511654 
showed borderline association with disease activity 
in univariate logistic regression, (p=0.054), but its 
influence became significant in multivariate logistic 
regression (p=0.038). ADORA3 haplotypes TATCAC 
(p=0.037) and TGTCGC (p=0.029) were associated 
with high disease activity. In conclusion, our results 
suggest that ADORA2A polymorphisms may 
influence the risk for development of AEs, while 
genetic variability of ADORA3 may influence disease 
activity in RA patients treated with MTX.  
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P12-035 - Genetic Polymorphisms Modifying Oxidative 
Stress and Response to Acute Antipsychotic Treatment  
 
Matej Kastelic, Jure Koprivšek, Blanka Kores Plesničar, 
Vita Dolžan 
 
It has been suggested that genetic polymorphisms 
modifying oxidative stress may influence the response to 
antipsychotic treatment. In the present study we 
investigated the influence of polymorphisms in the 
Catalase (CAT), Superoxide dismutase (MnSOD) and 
Cytochrome P 450 17-hydroxylase (CYP17) genes on the 
response to acute antipsychotic treatment of 
schizophrenia in 74 patients acutely treated with 
haloperidol or risperidone. CAT C-262T, MnSOD Ala-9Val 
and T-C transition (A2 allele) in the 5' polymorphism in 
the promoter region of the CYP17 were genotyped by 
real time PCR assay and sequence specific PCR. 
Psychopathological symptoms were assessed with BPRS 
and CGI twice: 8-12 and 36-40 days after the first dose of 
antipsychotic. Adverse events were assessed with the 
SAS, BARS and AIMS scales. The respective genotypes 
frequencies were: CAT C-262T: CC 0.384; CT 0.507 and TT 
0.110; MnSOD Ala-9Val: ValVal 0,338; ValAla 0,568; 
AlaAla 0,095 and CYP17: TT 0,243; TC 0,527 and CC 0,230. 
When controlled for age, gender, BMI, illness duration, 
number of previous hospitalizations, drug type and 
dosage patients with at least one CAT T allele (CT + TT 
genotype) had significantly higher total AIMS scores 
(P=0.022) and total BARS scores (P=0.010) than patients 
with two CC genotype. We did not observe any statistical 
significant association between CAT C-262T genotype and 
the efficacy of treatment although it did affect the 
baseline BPRS score (P=0.044). MnSOD Ala-9-Val and 
CYP17 (A2 allele) gene polymorphisms did not 
significantly influence neither the EPS neither the efficacy 
of treatment. Our results support the impact of CAT C-
262T polymorphism on the occurrence of side effects in 
acute antipsychotic treatment in Slovenian schizophrenia 
patients.  
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