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Research interests:

e Protein structure

e Sequence-structure relationships

e Dynamics of protein structure

¢ Molecular dynamics simulations

¢ Conformational preferences of amino-acid repeats
e Protein-protein interactions

e Kinases

¢ Intrinsically disordered proteins

Expertise/Research activities:

M. Vlassi has long experience (since her postdoctoral research) in protein structural biology using
both experimental methods (such as X-ray crystallography and circular dichroism) and currently,
in silico approaches, such as homology-modelling and molecular dynamics (MD) simulations.
Her research activities focus on the elucidation of sequence-structure relationships of proteins
aiming at understanding the atomic details of their function under physiological and/or
pathological conditions with emphasis on amino-acid repeats mediating protein interactions and
on proteins mainly linked to diseases. For example, she has studied experimentally the structure
and stability of hydrophobic amino-acid repeats, such as heptad- and TPR-repeats (Vlassi et al
1994; Vlassi et al 1998; Vlassi et al 1999; Gounalaki et al 2000; ...Vlassi et al 2006; Palaiomylitou et
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al 2008) and has employed mainly MD simulations to predict the folding of highly disordered
amino-acid repeats serving as protein-protein interaction modules, such as arginine-serine
repeats (both in isolation and in complex with Srpkl and Akt kinases), short repeats identified in
the inhibitory domain of the mineralocorticoid receptor and polyglutamine-stretches (Sellis et al
2012; Vlassi et al 2013; Voukkalis et al 2016; Tartas et al 2017). A parallel interest is on MD
simulations and development of related tools. For example, MV and her group developed the
software, Gromita (Sellis et al 2009), a GUI to Gromacs for molecular dynamics simulations of
proteins in solution (http://bio.demokritos.gr/gromita). Her current activities focus on in silico

studies of proteins mainly linked to diseases, with emphasis on kinases. For example, her recent
work using comparative analyses of MD simulations of the Tyk2 kinase and a variant linked to
protection against autoimmune diseases, shed light on the structural/functional consequences of
the corresponding TYK2 gene polymorphism and contributed to understanding the atomic
details of the related protection mechanism against such diseases (Lesgidou et al, 2018).

Other activities related to Structural Molecular Biology

e Active role (PI from IB) in establishing (1998) the “Centre for Crystallographic Studies of
Macromolecules” (CCM), an infrastructure of NCSR “D” comprising an x-ray system and a
circular dichroism (CD) spectropolarimeter that was financed by a grant from the General
Secretariat for Research & Technology (GSRT) in the framework of EPETII/Infrastructure of
Research Centers  program (approved Nov. 1996) and served a network of academic
institutions nationwide, including three Institutes inside NCSR “Demokritos” (the former:
Biology, Physical Chemistry and Radioisotopes & Radiodiagnostic Products). The CCM
equipment is currently part of the INSPIRED research infrastructure of NCSR “D” (see below).

e Organizer of the 1st Hellenic workshop on “Crystallographic Data Collection and
Processing” (IB, NCSR “Demokritos”, 1999). The workshop took place at the CCM and was
supported by a GSRT grant in the framework of the EPETII/Career opportunities for Greek
speaking scientists program (coordinator: M. Vlassi), and was attended by students and
scientists from various Greek universities and research institutions.

e Member (2000-2002) of the Structural Molecular Biology (SMB) sub-committee of the
SESAME (Synchrotron-light source for Experimental Science and Applications in the Middle
East) project aiming to prepare and design related to structural biology SESAME beamlines.

e Presentation on current status of SMB related research activities in Greece in the Inaugural
Meeting of the SMB Science Sub-committee of SESAME in the framework of the 1st Workshop
on Structural Molecular Biology at SESAME 6-7 April, 2000, Athens, Greece (see SRN Vol 13,
No 4, pp 25-27)

e Presentation (December 2000), as member of the SESAME SMB sub-committee, on the
current status of SMB related research activities in Greece and in charge (in collaboration
with Pierre Rizkallah) for the preparation of a proposal for an SMB Institute at SESAME in
the framework of the 2" Workshop on Structural Molecular Biology at SESAME, 6-7
December, 2000, Nicosia, Cyprus

¢ Founding member (2001) and member of the 1%t administrative board (2001-2003) of the
Hellenic Crystallographic Association (HeCra).

e Co-organizer of the International workshop on Bioinformatics and Structural Modeling,
Sabanci University, Istanbul, Turkey, September 2001 (see errata, Synchrotron Radiation
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News, 15:1, 22-22, doi:10.1080/ 08940880208602928) of SRN, 14:6, 24-25)

Co-organizer and responsible for the preparation of practical exercises of the 15t Hellenic
workshop on Bioinformatics, University of Athens (May 2002)

Co-organizer of the 15t Congress of HeCra, Agricultural University of Athens (May 2002)

Member (2002-2007) of the Scientific Advisory Committee of the International Research
Center, SESAME (see above) that is established in Jordan.

Participation as member of the SESAME SAC in the: 1st (20-21 December 2002, CCLRC
Daresbury Laboratory, UK), 2 (15-16 April, 2004 at UNESCO, Paris, France), 34 (5-6 May
2005 at UNESCO, Paris, France) and 4% (November 2006, Cairo, Egypt) Joint Meetings of the
SESAME Beamlines & Science Committees.

Presentation of research activities related to Bioinformatics & Computational Biology at NCSR
“Demokritos” in the Joint Meeting of the Hellenic Society of Computational Biology &
Bioinformatics (HSCBB) — the GSRT — Coordinators of the European ELIXIR project, 30-31
March, 2009, Athens, Greece.

Member (PI of NCSR “D”) of the national network BE/OPT-XFEL: Network to Optimize use
of the European X-FEL by the Greek Research Community financed by a GSRT grant in the
framework of National Research Infrastructures roadmap (2009-2011)

Organizer of the International workshop: “XFEL Radiation & its Applications” at NCSR
“Demokritos” (18-19 June 2010) aiming at adequately preparing the Greek scientific
community for research opportunities created by the European X-FEL facility. The workshop
was organized in the framework of the BE/OPT-XFEL program (see above). The speakers (13)
were invited scientists, experts in X-Ray Free Electron Lasers (XFELs), including members of
the European X-FEL scientific advisory board and wusers of similar infrastructures
(CFEL/Germany, SLAC/Stanford/USA, Spring-8 Center/Japan). The presentations covered
basic principles of XFEL operations and scientific applications in a wide range of fields that
were inaccessible prior to XFEL.

Contribution to a survey (2019) of the status of Computational Biology in Greece and
Cyprus in collaboration with other Scientists from the two counties (see: Chasapi et al 2019,
PLoS Comput Biol 15(12): €1007532).

Member of the Scientific Committee of the 10 International Conference of HeCra (2021).

In charge of the Circular Dichroism (CD) lab, which is a service unit of IB_A (since 2013). The
CD lab is equipped with the CD spectropolarimeter of CCM (see above) and continues to
serve research groups from NCSR “D” and other academic institutions nationwide, as well as
the private sector. The CD lab is also part of the INSPIRED research infrastructure (see
below) of NCSR “D”.

Member of the INSTRUCT-GR network (linked to the European INSTRUCT: An Integrated
Structural Biology Infrastructure for Europe) and in charge of the in silico structural studies
platform of the NCSR “D” node of the related National research infrastructure: INSPIRED-
RIS which is financed by GSRT in the framework of NSRF 2014-2020/Action: Reinforcement of
the Research and Innovation Infrastructure (MIS:5002550) (approved in 2018, ongoing)
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Other Scientific Activities

e Ad-hoc reviewer of international scientific journals (Cancers, Cells, ACS Omega, ]. of
Information & Modelling, Acta Crystallographica D, Nucleic Acid Research, Neurochemical
Research, Theoretical Chemistry Accounts)

Educational activities/Teaching

e Supervisor/co-supervisor of more than 20 students and young researchers, including 5
postdocs, 5 PhD students (1 in progress) and 4 Master’s students, as well as undergraduate-
and intramural PhD rotation-students.

University Postgraduate (Masters) programs:

e (2019-today): Lectures in the framework of the course: “Computational Analysis of Biomolecular
Structure” of the postgraduate (Masters) program: “Bioinformatics - Computational Biology”
of the National & Kapodistrian University of Athens (Dept. of Biology).

e (2018-today): Lectures in the framework of the course: “Advanced Biochemistry” of the
postgraduate (Masters) program: “Applied Biochemistry: Clinical Chemistry, Biotechnology,
Pharmaceutical Products evaluation” co-organized by IB_A of NCSR “Demokritos” and the
University of Patras (Dept of Chemistry).

e (2003-today): Lectures in the framework of the course “Current Biochemical & Biophysical
Approaches” of the postgraduate (Masters) program: “Clinical Biochemistry — Molecular
Diagnosis” of the National & Kapodistrian University of Athens (Depts. of Biology-
Chemistry).

e (2003-2010): Lectures in the framework of the course: “Introduction to Research Methodology” of
the postgraduate (Masters) program: “Molecular Medicine” of the Medical School, University
of Athens.

Other courses/workshops/practical courses:

e (2012): Lecture entitled: “Prediction of protein structure using molecular dynamics simulations” to
students of the University of Texas at Arlington (UTA) in the framework of the Study abroad
program co-organized by UTA and NCSR “D”, May 28-30, 2012.

e (2002): Tutor (lectures & preparation of practical exercises) of the 1st Hellenic workshop on
Bioinformatics, May 2002, University of Athens, Athens, Greece

e (2001): Tutor (lectures and preparation of practical exercises) of the 1st Workshop in
Bioinformatics & Structural Modeling, 3-9 Sept 2001, Istanbul, Turkey.

e (May 2000): Instructor in the framework of the "Intensive Course on Plant Biotechnology and
Applications 1999-2000", Mediterranean Agronomic Institute of Chania (MAICH), May 2000,
Crete

e (1996) Instructor (invited speaker/lectures and preparation of practical exercises) of the
practical course “Computer Applications in Structural Biology and Sequence Analysis”
organized at the University of Crete, Dept. of Biology, 2-6 Sept 1996, Heraklion-Crete, Greece
(sponsored by ICSU/COBIOTECH)

e (1991) Tutor of the 2nd practical course: "Protein Design" organized under the support of
Directorate-General for Science, Research and Development of the EU, at the IMBB Institute,
Heraklion-Crete, Greece (Sept. 1991).



(1990) Tutor in the framework of the European practical course: "Protein Design" organized
with the support of the Doctorate-General for Science, Research & Development of the EU
(Bridge Program) at the IMBB Institute, Heraklion-Crete, Greece (Sept.-Oct. 1990).

IB-A Postgraduate courses

(1998-2007): Lectures in the framework of the course “Structural & Computational Biology”
of the postgraduate program of the IB-A (former IB), NCSR “D”.

NCSR “D” Summer Schools

Presentations in the framework of NCSR “D” Summer Schools (1998,1999, 2001,2002,2005)

Other activities (Administrative)

(2021) Member of the ad-hoc advisory committee for the recruitment of a Researcher (one
position) at the Institute of Chemical Biology of the National Hellenic Research Foundation,
Athens, Greece

(2021) Member of the evaluation committee for the recruitment of external research
associates in the framework of a HORIZON 2020/Marie Curie grant of the Institute of
Informatics & Telecommunications of NCSR “D” (2 evaluations)

(2019) Member of one ad-hoc evaluation committee for Researcher promotion (BRFAA,
Athens, Greece)

(2018) Member of one ad-hoc evaluation committee for Researcher promotion (INRASTES,
NCSR “D”)

(2017) Member of one ad-hoc evaluation committee for Researcher promotion (IB-A, NCSR
D)

(2012) Member of one ad-hoc evaluation committee of the University of Thessaly (School of
Health Sciences, Dept. of Biochemistry & Biotechnology) for the appointment of an Associate
Professor in the field of Biophysics with emphasis on structure/function studies of proteins
(2012) Member of the ad-hoc evaluation committee of IB-A/NCSR “D” for the appointment
of an Associate Research Scientist in the field of the “Design, Synthesis and Evaluation of
Chemicals with Biological and Pharmaceutical Activity”

(2000-2008, 2010-2012) Member and (2002-2004) President of the Scientific Advisory Board
the Institute of Biology (IB; currently:IB-A) of NCSR “Demokritos”

(Nov 2010-2011) Deputy Director of the IB/NCSR “D”

(2008) Member and (2010- 2013) deputy member of the Research Committee of NCSR “D”
(2003): Member of ad hoc evaluation committees of grant applications in the framework of
bilateral research programs (GSRT, Greece).

(2001-2003): Member of the education (postgraduate-level) committee of IB/NCSR “D”

(1996) Responsible Scientist for the establishment of the computer local area network of IB
(1998-2002) Responsible Scientist for the design and maintenance of the Institute’s web site
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