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Endometriosis and Pelvic Pain Disorders 9(3):184 - 187.

Mavroudi I, Eliopoulos AG, Pontikoglou C, Pyrovolaki K, Damianaki A, Koutala H,
Zervou MI, Ximeri M, Mastrodemou S, Kanellou P, Goulielmos GN, Papadaki HA
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IVV. An overview of the research activities

The bidirectional interaction between basic and clinical sciences in Medicine has provided the
impetus to the rapid development of Molecular Medicine. Complex diseases such as cancer,
systemic lupus erythematosus, psoriasis, endometriosis, adenomyosis, diabetes, juvenile
idiopathic arthritis etc, result from the interaction of multiple genetic, epigenetic and
environmental factors. This group of diseases represents the most common and the least
understood human diseases. A better understanding of the pathogenetic mechanisms leading to the
diseases will be achieved through the identification of genetic factors increasing the predisposition
of individuals to diseases, thus offering the opportunity for the prevention, an efficient treatment

and the development of new therapeutic strategies.

Maria Zervou has an expertise in the genetic study of complex human diseases. She is devoted to
the investigation of key pathogenetic events in a variety of autoimmune, metabolic, gynecological,
infectious and inflammatory diseases. Thus, Dr. Zervou 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, her research focuses

on the investigation of whether genetic polymorphisms of several genes (new or detected through




Genome Wide Association Studies - GWAS), such as eNOS, PTPN22, TRAF1/C5, STAT4, MBL-
2, CD40, NCOAS, Clq, TGF-beta, VEGFR2, IRFS, IRFS5, IL-12B, IL-23R etc play any role as
predisposing or severity factors for various autoimmune diseases, including Systemic Lupus
Erythematosus (SLE), Rheumatoid Arthritis (RA), Juvenile Idiopathic Arthritis (JIA), Type-1
Diabetes (T1D), Psoriasis (PS), Psoriatic Arthritis (PsA) and Inflammatory Bowel Diseases (IBD).
In addition, Dr. Zervou explores the ways by which genetic variations alter the human immune
response and result in the disease’s development. The ultimate task is to understand the functional
significance of the detected gene polymorphisms and, finally, gain insight into new molecular
pathways leading to these diseases. Thus, genetic studies conducted have demonstrated the
importance of B-cell (CD40 gene) as well as the IFN-alpha signaling (/RF§ and IRF'5 genes) in
the development of systemic lupus erythematosus (SLE). In the same framework, Dr. Zervou and
colleagues used three-dimensional (3-D) modeling studies aiming to further understand the
functional significance of various genetic polymorphisms and/or mutations regarding the diseases’
development, such as VEGFR2 - SLE, ACVRLI - Rendu-Osler-Weber (ROW) syndrome, 7YK2
— JIA, PNP- SLE, ELANE — inflammatory arthritis, /L-16 — endometriosis, STATI - Takayasu
arteritis, ADA2 - deficiency of adenosine deaminase 2, DNASEIL3 — SLE / RA / SSc, NCFI —
early onset interferonopathy and /FIHI —T1D / AS / PS / PsA/ CD. Moreover, an RA cohort from
Crete was studied by Dr. Zervou and colleagues in an attempt to associate various gene

polymorphisms with treatment response of RA patients in anti-TNF agents.

Last years, Dr. Zervou possessed a major role dealing with the multidisciplinary study on the
genetic basis of endometriosis, by confirming the substantial role of FNI, FSHB, WNT4, VEZT,
IL-16, GREBI, UGT2B28, USP17L2, FNI and GREBI genes in the development of the disease.
Moreover, new collaborations have been established with the Salt Lake City Univ. (Uhta, USA),
the Oxford University (UK) and the Univ. of Helsinki (Finland), aiming to clarify the mechanisms
leading to endometriosis. To this end, gene association (case-control) as well as whole exome
sequencing (WES) studies have been conducted, while whole genome sequencing (WGS) studies
are in progress in an attempt to detect potentially new, interesting risk gene variants. Importantly,
Dr. Zervou participated in the biggest GWAS and meta-analysis conducted ever, referred to the
genetics of endometriosis and other pain conditions and comorbidities, as a member of the
International Endometriosis Genomics Consortium (IEGC). An article presenting the results of

this study has been accepted for publication in Nature Genetics.

Recently, Dr. Zervou was involved in the research activities of a group focusing on the
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development of various novel platforms, which are based on bioinformatics applications designed
to assist medical doctors’ diagnosis from the early stages of various diseases as well as to offer
precision medicine insights, by using the patients’ genomic data. Thus far, these bioinformatics
tools have been developed for endometriosis, SLE, RA, Ankylosing Spondylitis (AS), Myasthenia
Gravis (MG), Multiple Sclerosis (MS) and Inflammatory Bowel Diseases (IBD).

Dr. Zervou has also developed a new gene panel aiming to the diagnosis of 6 autoinflammatory
diseases, in particular Familial Mediterranean Fever (FMF), TNF Receptor-Associated Periodic
Syndrome (TRAPS), Mevalonate Kinase Deficiency (MKD) and the three Cryopyrin-Associated
Protein Syndroms (CAPS), Muckle-Wells Syndrome (MWS), Neonatal Onset Multisystem
Inflammatory Disease (NOMID) and Familial Cryopyrin Autoinflammatory Syndrome (FCAS).




