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vol. 17, pp. 890-896).

2. Prof. Timothy Niewold (Chicago University koax Mayo Clinic-Rochester, USA):
the study of genetics and pathophysiology of Systemic Lupus Erythematosus
(SLE).

3. Profs. Anne Barton and Jane Worthington (Manchester University, UK): the
study of genetics of Rheumatoid Arthritis (RA), Psoriatic Arthritis (PsA) and
personalized medicine in RA.

4. Profs. Rene Toes, Tom Huizinga and Leendert Trouw (Leinden Medical School,
The Netherlands): the study of the genetic basis of various autoimmune diseases.

5. Prof. Sule Yavuz (Marmara University, Turkey): the study of the genetics of
SLE.

6. Prof. Javier Martin (Granada, Spain): the study of the genetics of SLE and

Scleroderma (SSc).

Dr. Frederique Ponchel (Leeds University, UK): the study of the genetics of RA.

Prof. Andreas Radbruch, Drs Bruno Stuhlmiiller, Hyun-Dong Chang and Mir-

Farzin Mashreghi (CHARITE, Berlin, Germany): the use of new technologies for

the analysis of autoinflammation.

9. Prof. Justine Ellis, Genes, Environment and Complex Disease at Murdoch
Childrens Research Institute of Victoria, Australia: the study of the genetics of
JIA.

10. Prof. Krina Zondervan, Nuffield Dept. of Obstetrics & Gynaecology, Wellcome
Trust Centre for Human Genetics, University of Oxford, UK: the study of the
genetics of endometriosis.
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¢. ELKE — University of Crete

2. European grants:
a. FP5 (“Quality of life and management of Living resources”)
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c. HEALTH (“ALCOVE - Joint Action Alzheimer”)
d. FP7 (BTCure)

VIII. Molecular Medicine and Human Genetics Section, Medical School of Crete

Head: George N. Goulielmos, PhD

The bidirectional interaction between basic and clinical sciences in Medicine, have provided
the impetus to the rapid development of Molecular Medicine. The nature and extent of the

12



genetic contribution to human variation and disease is the area of interest of a related field,
that of Human Genetics. Most of the genes involved in the major monogenic disorders, which
follow Mendelian patterns of inheritance, have now been isolated and characterized; however,
their overall population incidence in the population is relatively low. On the other hand,
complex diseases such as cancer, diabetes, rheumatoid arthritis, coronary artery diseases etc
result from the interaction of multiple genetic and environmental factors. This group of
diseases represents the most common and the least understood human diseases. Identification
of genetic factors predisposing individuals to diseases is a powerful tool since offers the
opportunity for prevention or treatment of several human diseases.

George Goulielmos has expertise in the genetic study of both monogenic and complex
diseases. He is devoted to the investigation of key pathogenetic events in a variety of
metabolic, infectious and inflammatory diseases. The main emphasis is on investigating the
naturally selected critical pathways in acute and chronic inflammations of infectious or auto-
inflammatory nature. Dr. Goulielmos’ long-term goal is the multidisciplinary approach to
FMF, the prototype of the recurrent fever syndromes, from the epidemiologic, genetic,
pathogenetic, population and structural biological point of view. The ultimate task is to
depthen further the existing pathogenic mechanisms and gain insight into new molecular
pathways leading to the development of FMF by using modern approaches (i.e. gene
silencing, investigation of differentially expressed microRNAs, validation of these
microRNAs and their target genes in FMF patients, construction of gene networks).

Moreover, Dr. Goulielmos applies human molecular genetics as a tool to understand the
genetics of various complex diseases and, mainly, of the autoimmune diseases resulting from
the deregulation of the immune system. In particular, his research focuses on the investigation
of whether genetic polymorphisms of several genes (new or detected through Genome Wide
Association Studies - GWAS), such as eNOS, PDCD1, PTPN22, TRAF1/C5, STAT4, TLR-2,
TLR-4, MBL-2, CD40, NCOAS5, Clq, TGF-beta, IRF8, IRFS, IL-12B, IL-23R, PTPN2, VDR
etc play any role as predisposing or severity factors for various autoimmune diseases. The
ultimate task is to extend the understanding of existing pathogenetic mechanisms by using
functional genomics approaches, aiming to understand the functional significance of the
detected gene polymorphisms and, finally, gain insight into new molecular pathways leading
to the development of these diseases. To this end, having identified risk alleles for
autoimmune diseases, the next critical step is to understand how these alleles disrupt normal
immune function, thus leading to insight into fundamental mechanisms that lead to Systemic
Lupus Erythematosus (SLE) and Rheumatoid Arthritis (RA), which in turn could help guide
the development of novel therapies. Genetic studies conducted have demonstrated the
importance of T-cell activation (PDCD1 gene), B-cell (CD40 gene) and the role of
complement (Clq gene) as well as the IFN-alpha signaling (/RF'§ gene) in the development of
these diseases. Primary immune cells from patients and healthy subjects are being used to
study the mechanism of action of SLE and RA risk alleles. Furthermore, an RA cohort from
Crete was studied in an attempt to associate various gene polymorphisms with treatment
response of RA patients in anti-TNF agents. Dr. Goulielmos also studies the different patterns
of immune system activation that exist between people of different ancestral background with
SLE, as this should explain some of the heterogeneity in treatment responses we observe in
this disease.

Dr. Goulielmos’ laboratory is mapping the genetic factors that cause more autoimmune
diseases apart from SLE and RA, such as Juvenile Idiopathic Arthritis (JIA), Type-1 Diabetes
(T1D), Psoriasis (PS), Psoriatic Arthritis (PsA) and Bowel Inflammatory Diseases, and
exploring the ways in which genetic variations alter the human immune response to result in
disease. Recently, the laboratory focuses on the genetic basis of endometriosis as well and a
remarkable progress has been achieved regarding the detection and confirmation of the role of
FNI, FSHB, WNT4, VEZT, IL-16, UGT2B28 and USP17L2 genes in the development of the
disease. Moreover, Goulielmos’ group participates in the latest GWAS referred to
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endometriosis, as member of the International Endometriosis Genomics Consortium (IEGC),
while new collaborations have been established with the Salt Lake City Univ. (Uhta, USA)
and the Univ. of Helsinki (Finland) aiming to the clarification of the mechanisms leading to
endometriosis.

G. Goulielmos has organized a very well characterized collection of cohorts from various
diseases, i.e. RA, SLE, T1D, PS, PsA, JIA, Wegener’s Disease, IgA Nephropathy, Acute
Otitis Media, Familial Mediterranean Fever (FMF) and endometriosis, consisting of patients
from the genetic homogeneous population of Crete. Moreover, he collaborates extensively
with other Laboratories and is currently seeking to create a core-facility for large scale
genetics within Greece. He attempts to work with other autoinflammatory diseases apart from
FMF, such as TRAPS, CAPS and MKD, aiming to gain insights in the underlying
pathogenetic mechanisms leading to autoinflammation and to these diseases. To this end, a
new microarray chip has been developed by Goulielmos’ Group aiming to the diagnosis of
the 6 aforementioned autoinflammatory diseases.
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