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Introduction

The Institute of Molecular Biology and Genetics (IMBG)
of the National Academy of Sciences of Ukraine (NASU) was
founded in 1973. Director of the Institute is a Full Member
of NASU Professor Anna V. El'skaya. The staff comprises 433
employees, among them 272 scientists in the field of molecular
biology, genetics, molecular biophysics, microbiology, medi-
cinal chemistry and biotechnology, including 31 Doctors of
Sciences (Dr.Sci.) and 136 Doctors of Philosophy (Ph.D.), two
Full Members of NASU, one Full Member of National Academy
of Medical Sciences of Ukraine (NAMSU), and 9 Corresponding
Members of NASU.

Scientific research programme of the Institue is focused
on the central trends of molecular biology, genetics and bio-
technology.

Research areas:

e structural and functional genomics

e proteomics and protein engineering

e molecular and cell biotechnologies

e bioinformatics, computational modeling and design.

IMBG actively participates in many national and acade-
mic scientific programmes: “Fundamentals of genomics and
proteomics”, “Sensor devices for medicine, ecology and in-
dustry: metrological support and trial operation” (2013-2017),
“Fundamentals of developing nanostructural systems, nano-
materials and nanotechnologies” (2010-2014), “New techno-
logies of developing national medicines and diagnostics for
human healthcare and veterinary” (2011-2015), etc.

The Instituteis very efficientin international cooperation.
For many years IMBG scientists successfully collaborate with
their colleagues from Germany, France, USA, Great Britain,
Poland, Italy, Greece, Japan, Russia, Belarus and others. At
present, IMBG is involved in four 7" Framework Programme
(FP7) Projects: “Improving Diagnoses of Mental Retardation in
Children in Eastern Europe and Central Asia through Genetic
Characterization and Bioinformatics/Statistics”, CHERISH,
(FP7-HEALTH, SICA), “Nanosensors based on nanomaterials”
(FP7-PEOPLE, IRSES), “Transnational Access to NMR” (FP7
East-NMR programme) and “Strengthening Cooperation in
Molecular Biomedicine between EU and Ukraine”, COMBIOM,
(FP7-INCO-2011-6, ERA-WIDE). The IMBG scientists have also
other international grants including those of CNRS, NATO,
STCU, etc. IMBG has strong long-time bilateral relations with
the institutions of CNRS and Polish Academy of Sciences.
During this period over 90 conferences, forums, scientific
schools including international ones were hosted.

Presently over 100 young employees (under 35 years
old) are working at IMBG and their number is growing yearly.
Annually more than 30 young researchers are studying in the
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postgraduate school of IMBG. In the frame of “Molecular
Biology” specialization of the Biochemistry Department, IMBG
provides several courses on molecular biology and genetics
for students of Educational and Scientific Centre “Institute of
Biology” of Taras Shevchenko National University of Kyiv.

The IMBG scientists permanently lecture and give semi-
nars for students of Taras Shevchenko National University of
Kyiv, National University of “Kyiv-Mohyla Academy”, National
University of Food Technologies, National Technical University
of Ukraine “Kyiv Polytechnic Institute”, etc.

There are 2 Joint Departments of IMBG with the Univer-
sities:

¢ Department of Molecular Biology, Biophysics and Biotech-
nology, Institute of High Technologies (Taras Shevchenko
National University of Kyiv)

e Department of Biomedical Engineering of Intercollegiate
Medical Faculty of Engineering (National Technical Univer-
sity of Ukraine “Kyiv Polytechnic Institute”).

The Council of Young Scientists supported by the IMBG
Scientific Council holds the young scientists conferences for
international and Ukrainian participants on the modern as-
pects of molecular biology, genetics and oncology.

Over 5000 scientific articles were published by the Insti-
tute scientists, of which more than 1200 — in international
journals, among them “Nature”, “Science”, “Gene”, “EMBO
17, “). Biochem.”, “Progr. Nucleic Acid Res. Mol. Bio Nucleic
Acids Res.”, “Molecular and Cellular Biology”, “J. Cell Science”,
“Biotechnology Current Progress”, “Structure”.

During 40 years the IMBG scientists achievements were
awarded 30 State Prizes of USSR and Ukraine in Science and
Technology, 3 Prizes of the Verkhovna Rada for young scien-
tists, 4 Prizes of the Cabinet of Ministers of Ukraine for young
scientists, 20 Prizes of the President of Ukraine designated for
young scientists, 13 Personal Prizes of NASU. In 2003 IMBG was
awarded the Honorary Certificate of the Cabinet of Ministers
of Ukraine for its valuable contribution into the development
of scientific research in the field of gene engineering and the-
rapy, elaboration and introduction of novel biotechnologies
and medicinal preparations. In 2009 IMBG was awarded the
European Quality Award and the Europe Business Assembly
diploma for scientific achievements of the European level.

Three scientific journals: “Biopolymers and Cell” (www.
biopolymers.org.ua), “Ukrainica Bioorganica Acta” (www.
bioorganica.org.ua), “The Bulletin of Vavylov Society of
Geneticists and Breeders of Ukraine” (www.utgis.org.ua) are
being published. In 2002 IMBG created and launched the first
version of Web portal in bioinformatics, genomics, structural
biology, and molecular medicine (www.bioua.org.ua).
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Scientific Departments

The Institute of Molecular Biology and Genetics consists of 15 scientific departments and 10 laboratories.

Department of Cell Regulatory Mechanisms

Founded in 1969

Head — Vitalii A. Kordium

Dr.Sci. (microbiol.), Professor, Corresponding Member of
NASU, Full Member of NAMSU

Department of Cell Signaling

Founded in 1973
Head — Valeriy V. Filonenko
Dr.Sci. (mol. biol.), Professor

Department of Translation of Genetic Information

Founded in 1978

Head — Anna V. El'skaya
Dr.Sci. (mol. biol.), Professor,
Full Member of NASU

Department of Molecular Genetics

Founded in 1978
Head — Gennadiy D. Telegeev
Dr.Sci. (mol. biol.), Senior Research Scientist

Department of Human Genetics

Founded in 1980
Head — Lyubov L. Lukash
Dr.Sci. (mol. genetics), Professor

Department of Molecular Oncogenetics

Founded in 1982
Head — Volodymyr I. Kashuba
Dr.Sci. (mol. biol.), Senior Research Scientist

Department of Nucleic Acids Biosynthesis

Founded in 1983

Head — Vadym M. Kavsan

Dr.Sci. (mol. biol.), Professor,
Corresponding Member of NASU

Department of Protein Synthesis Enzymology

Founded in 1989

Head — Mykhaylo A. Tukalo

Dr.Sci. (mol. biol.), Professor, Corresponding Member of
NASU

Department of Cell Population Genetics

Founded in 1989
Head — Viktor A. Kunakh
Dr.Sci. (genetics), Professor, Corresponding Member of NASU

Department of Molecular and Quantum Biophysics

Founded in 1990

Head — Dmytro M. Hovorun

Dr.Sci. (mol. biol.), Professor, Corresponding Member of
NASU

Department of Functional Genomics

Founded in 1992

Head — Alla V. Rynditch

Dr.Sci. (mol. biol.), Professor,
Corresponding Member of NASU

Department of Synthetic Bioregulators

Founded in 1998
Head — Igor Ya. Dubey
Dr.Sci. (bioorg. chem.), Senior Research Scientis

Department of Protein Engineering and Bioinformatics

Founded in 2001

Head — Olexander I. Kornelyuk
Dr.Sci. (mol.biol.), Professor,
Corresponding Member of NASU

Department of Human Genomics
Founded in 2002

Head — Ludmyla A. Livshits

Dr.Sci. (mol. genetics), Professor
Department of Medicinal Chemistry
Founded in 2003

Head — Sergiy M. Yarmoluk
Dr.Sci. (bioorg. chem.), Professor




Director

Administrative Staff

Anna V. El'skaya

Doctor of Science (molecular biology), Professor,

Full Member of National Academy of Sciences of Ukraine
Phone: +380 (44) 526-07-49

Fax: +380 (44) 526-07-59

E-mail: anna.elskaya@yahoo.com

Dmytro M. Hovorun

Doctor of Science (molecular biology), Professor,

Corresponding Member of National Academy of Sciences of Ukraine
Phone: +380 (44) 526-20-14

Fax: +380 (44) 526-07-59

E-mail: dhovorun@imbg.org.ua

Mykhaylo A. Tukalo

Doctor of Science (molecular biology), Professor,

Corresponding Member of National Academy of Sciences of Ukraine
Phone: +380 (44) 200-03-35

Fax: +380 (44) 526-07-59

E-mail: mtukalo@imbg.org.ua

Yaroslav I. Korpan

Doctor of Philosophy (biotechnology),
Leading Research Scientist

Phone: +380 (44) 522-28-24

Fax: +380 (44) 522-28-24

E-mail: yaroslavkorpan@yahoo.com

Deputy Director of General Affairs
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Scientific Secretary

Valery M. Kharchenko

Research Scientist

Phone: +380 (44) 526-11-59

Fax: +380 (44) 526-07-59

E-mail: kharchenko@imbg.org.ua

Yanina R. Mishchuk

Doctor of Philosophy (molecular biology),
Senior Research Scientist

Phone: +380 (44) 526-11-29

Fax: +380 (44) 526-07-59

E-mail: mishchuk@imbg.org.ua




Department of Cell Regulatory Mechanisms

Head

Vitalii A. Kordium

Dr.Sci. (microbiology), Professor,
Corresponding Member of National Academy
of Sciences of Ukraine,

Full Member of National Academy

of Medical Sciences of Ukraine

Phone: +380 (44) 526-55-96

Fax: +380 (44) 526-07-59

E-mail: kordium@imbg.org.ua

Education and Degrees Professional Employment
1950-1955 Graduate Student, Faculty of Biology, Taras 1958-1963 Junior Research Scientist, D. K. Zabolotny
Shevchenko National University of Kyiv, Kyiv, Institute of Microbiology and Virology (IMV),
Ukraine NASU, Kyiv, Ukraine
1955-1958 Postgraduate Student, Department of 1963-1968 Senior Research Scientist, IMV NASU, Kyiv,
Microbiology, Taras Shevchenko National Ukraine
University of Kyiv, Kyiv, Ukraine Since 1973 Head of the Department of Cell Regulatory
1960 Ph.D. (microbiology) Mechanisms, Institute of Molecular Biology and
1972 Dr.Sci. (microbiology) Genetics, NASU, Kyiv, Ukraine
1991 Corre;ponding Member of NASU (medical Honours, Prizes, Awards
genetics)
1993 Professor 1977 Prize of Council of Ministers of the USSR
2000 Full Member of NAMSU (medical genetics) 1979 State Prize of Ukraine in Science and Technology
for a series of works on space biology
2003 Diploma of Verkhovna Rada of Ukraine
2008 Honoured Worker of Science and Technology of
Ukraine
2012 The Order of Prince Yaroslav the Wise, V degree




Kordium V. A., Head of Department

Chernykh S. I, Chief Research Scientist, Dr.Sci.
Rymar S. Y., Senior Research Scientist, Ph.D.
Shpylova S. P, Senior Research Scientist, Ph.D.
Deryabina O. G., Senior Research Scientist, Ph.D.
Lykhacheva L. I., Research Scientist., Ph.D.
Kovalchuk M. V., Research Scientist, Ph.D.
Okunev 0. V., Research Scientist, Ph.D.
Toporova O. K., Research Scientist

Gulko T. P, Junior Research Scientist

Irodov D. M., Junior Research Scientist
Dragulian M. B., Junior Research Scientist
Pokholenko la. O., Junior Research Scientist

Research Area
The study on intercellular informational interactions

Current Research Activities and Recent
Achievements

The development of gene therapy for
diabetes type-1 and atherosclerosis

A series of recombinant vector DNAs containing the hu-
man full-size preproinsulin and apolipoprotein Al genes in the
integrative expression cassettes have been constructed in the
Department. The mammalian cell lines that express the target
human proteins were obtained. Vector DNA polyplexes based
on modified polyethyleneimine containing glycoside ligands
have been optimized for efficient and safe targeted gene tran-
sfer in mammalian liver cells. The consistently reproducible
technique for obtaining experimental models of chemically
induced diabetes in animals of four species (mice, rats, rabbits
and pigs) has been perfected. The models of alimentary
hypercholesterolemia and of lipid metabolism disorders
under diabetes, induced by streptozotocin in rabbits, have
been developed. Therapeutic efficacy of targeted vector
DNAs has been demonstrated in long-term experiments with
these animal models (Fig. 1): a) antihyperglycemic action
of polyplexes containing human preproinsulin gene in the
model of type 1 diabetes in mice, rats, rabbits and pigs; b)

Nikolaev Yu. S., Junior Research Scientist
Morgunov P. V., Leading Engineer
Shuvalova N. S., Leading Engineer
Vozniuk T. M., Leading Engineer
Soroka M. P., Leading Engineer
Petrunnikova A. V., Leading Engineer
Tomusiak G. V., Leading Engineer
Lysenko S. P, Leading Engineer
Gorbatiuk O. B., Leading Engineer
Gordienko L. S., Technician
Matkovska N. V., Technician
Procenko V. T., Technician

antiatherogenic effects of polyplexes containing human apoli-
poprotein Al gene in the models of alimentary hypercholeste-
rolemia and combined carbohydrate and lipid metabolism
disorders in rabbits.

Study on human umbilical cord MSC isolation,
cultivation, characterisation and usage

A technology of MSC isolation from human umbilical
cord Wharton jelly with maximal preservation of their native
characteristics has been developed. The necessity of indivi-
dual approach for the cells obtaining from umbilical cord was
confirmed. The optimal culturing conditions, in particular,
considering an influence of gas mixture were determined.
It has been shown that lowered oxygen concentration and
nitrogen substitution with argon had positive effect on the
umbilical cord MSC during their cultivation. The morphological
characteristics as well as surface markers expression
were studied. MSC from umbilical cord were shown to be
heterogeneous at isolation (0 passage), but already at the first
passage they had typical for MSC spindle-shaped morphology.
They were CD73, CD90, CD105 positive and CD34, CD45
negative, which is characteristic of MSC. After the second ex
vivo passage (Fig. 2), gradual change of the MSC properties
occurred (cell morphology, surface markers expression,
doubling time, etc.), as well as spontaneous differentiation to
adipo- and chondrocytes began. Accordingly, only the cells of
this or lower culture level passage can be used. Collagens | and
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Fig. 1. a — Gene Therapy Correction of Streptozotocin-induced Diabetic Hyperglycemia in Landras Swine, b — Gene Therapy for Experimental

Hypercholesterolemia in Rabbits

Il types were extracted, and matrices for the cell cultivation
were prepared.

Fig. 2. MSC culture, 2 passage. Confocal microscopy, staining with
ethidium bromide + FITC

In recent years, the use of transplanted cells producing
active factors has been proven to be an emergent technology.
However, the transplantation of allogenic and xenogenic cell
material results in the immune rejection of cell transplants.
Cell microencapsulation is a promising tool to prevent an attack
of immune system even in case of xenogenic transplants.
Microcapsules, prepared from semipermeable membranes,
ensure transmission of target proteins, on the one hand, and
defend the cells from attacks of immune system —on the other.
It makes possible to avoid the use of long-term therapies of
modulating and/or immunosuppressive agents, which have
potentially severe side-effects. Usage of encapsulated cells,
producing growth factors, cytokines, hormones and other
therapeutic proteins, is at present a very promising way of
delivery of therapeutic material into an organism.

The Department takes part in this field of research.
The genetically engineered cells are a source of therapeutic
proteins. Transgenic mammalian cell lines producing some
important recombinant human cytokines (LIF, FGF2, IL10)
have been obtained by us via a nonviral gene transfer tech-
nigue. The recombinant protein secretion into the cultural
medium was shown. When the cells producing cytokines were
encapsulated in alginate microcapsules, the production of the
recombinant cytokines was continuing and the cytokine mole-
cules are secreted from the microcapsules into the cultural
medium (Fig. 3). The therapeutic effects of the cytokines,
produced by genetically modified eukaryotic cells, are planned
to be tested on animal models when the microcapsules will be
transplanted to animals suffering from some disordes caused
by the lack of tested cytokines.

B

Fig. 3. CHO-K1 cells transfected by pC1eGFP in alginate microcapsules
(a — light microscopy; b — fluorescent microscopy)

The study on influence of recombinant cytokines on
structural and functional state of ischemic tissues

It has been demonstrated in the experimental model of
chronic kidney ischemia in rabbits that the intraparenchymal
administration of the FGF-2 in developed polymeric carrier,
based on cross-linked heparin, 5 months after ligature applica-
tion, decreases the initial sclerotic changes in stroma and
vessels and protects from the development of irreversible
sclerotic changes in the interstitium and atrophy of the
elements of parenchyma in ischemic and contralateral kidney.




The data of angiography indicate that the architectonics of
arterial bed of kidney of experimental animals with segmental
ischemia was almost the same as of intact contralateral
kidney after the injection of the preparation of FGF-2 studied
(Fig. 4). The gene coding for human interleukin-10 has been
cloned, the high-level expression of this cytokine in E.coli
cells has been obtained, and the method for its downstream
purification and obtaining in biologically active form has been
elaborated in the Department. It has been shown that the
intraparenchymal administration of the interleukin-10 into
ischemic kidney tissue reduced the activity of the processes
of lipid peroxidation and decreased the risk of ischemic
kidney damage. The genes coding for human stromal-derived
factor-1a (SDF-1a) and vascular endothelial growth factor
have been cloned for further studies. The expression of these
recombinant proteins in E.coli cells has been obtained, and
the method for downstream purification and obtaining in
biologically active form of SDF-1a has been elaborated.

Fig. 4. Angiogram of vessels of rabbit urinary system after 6 months
the application of ligatures on the upper pole of left kidney. The place
of the ligature application shown by arrow

National Grants

Projects of National Academy of Sciences of Ukraine:

e 2010-2014N35/13 Progect: “Fundamental foundations of
multigene therapy for mass pathology with complications”
(scientific supervisor — Kordium V. A.)

e 2010-2014 N 36/10 Progect: “Developing a fundumental
basis for obtaining new generation immunoreagents” (sci-
entific supervisor — Okunev O. V.)

Projects of State Agency on Science, Innovations
and Informatization of Ukraine:

e 2013-2014 Project: “The Development of technology for
the repairinginjured liver function by MSCtransplantation”
(scientific supervisor — Rymar S. Y.)

Collaboration

with Ukrainian organizations:

e State Institute of Genetic and Regenerative Medicine,
NAMSU (Kyiv)

e D. F. Chebotarev State Institute of Gerontology, NAMSU
(Kyiv)

e State Institution “V. K. Gusak Institute of Urgent and
Reconstructive Surgery of NAMS of Ukraine” (Donetsk)

e State Institution “Institute of Urology of NAMS of Ukraine”
(Kyiv)

e State Institution “V. P. Komisarenko Institute of Endocrino-
logy and Metabolism of NAMS of Ukraine” (Kyiv)

e Educational and Scientific Centre “Institute of Biology”
Taras Shevchenko National University of Kyiv (Kyiv)

e State Institution “Institute of Pediatrics, Obstetrics and
Gynecology of NAMS of Ukraine” (Kyiv)

e State Institution “Institute of Neurosurgery named after
A. P. Romodanov of NAMS of Ukraine” (Kyiv)

e State Institution “Institute of Otolaryngology named after
0. S. Kolomiychenko of NAMS of Ukraine” (Kyiv)

e State Institution “National Research Center for Radiation
Medicine of NAMS of Ukraine” (Kyiv)

e State Institution “V. P. Filatov Institute of Eye Diseases and
Tissue Therapy of NAMS of Ukraine” (Odessa)

e Institute of Veterinary Medicine, NAASU (Kyiv)

0. V. Palladin Institute of Biochemistry, NASU (Kyiv)

with foreign organizations:

e Leipzig University (Leipzig, Germany)
e Centre for Stem Cells Sciences (Hyderabad, India)

Selected Publications

1. Maslova O, Kordium V, Deryabina O Umbilical Cord matrix cells
— promising instrument for regenerative medicine. In: Loredana
De Bartolo, Augustinus Bader, editors. Biomaterials for stem cell
therapy: state of the art and vision for the future: CRC Press,
Taylors&Francis Group, Boca Raton, London, New York, A science
publishers book; 2013. p. 212-227.

2. Maslova OO, Shuvalova NS, Sukhorada OM, et al. Heterogeneity
of umbilical cords as a source for MSC. Dataset Papers in
Biology 2013, Article ID 370103.

3. Shpylova SP, Shuvalova NS, Deryabina OG, Kordium VA. Sponta-
neous formation of spheroids in human umbilical cord matrix
cell cultures. Studia Biologica. 2012; 6(2):79-86.

4. Maslova OO, Shuvalova NS, Sukhorada OM, et al. Alteration of
morphofunctional characteristics of umbilical cord matrix me-
senchymal cells during passaging. Problems of cryobiology.
2012; 22(2):153-6.

5. Pokholenko a0, Rachkova LT, Gulko TP, et al. The development
of biodegradable scaffold from collagen type | and study of their
biological properties in vitro and in vivo. In: Achievements and
problems of genetics, breeding and biotechnology. K.: Logos.
2012. p. 358-62.

6. Rymar SYu, Ruban TA, Irodov DM, Kordium VA. Expression and
secretion of human recombinant LIF by genetically modified
mammalian cells. Biopolym. Cell. 2011; 27(1):53-8.

7. Vozianov OF, Romanenko AM, Pirogov VO, et al. Novel systems
for the restoration of blood flow in ischemic kidney. Ninth
International Symposium on Frontiers in biomedical polymers
FBPS. 2011:103-4.

8. Toporova OK, Gulko TP, Sukhorada OM, et al. Long-term correc-
tion of experimental diabetes in mice and pigs after nonviral
insulin gene therapy. Human Gene Therapy. 2009; 20(4):397.

9. Novikova SN, Toporova OK, Sukhorada OM, et al. Experimental
gene therapy for atherosclerosis. Problemu stareniya i dolgo-
letiya. 2008; 17(2):174-83.

10. Toporova OK, Kyrylenko SD, Irodov DM, Kordium VA. Plasmid
vector for human preproinsulin gene delivery in mammalin cells.
Biopolym. Cell. 2007; 23(2):100-7.




Laboratory of Microbial Ecology of Department
of Cell Regulatory Mechanisms

Head

Nataliia O. Kozyrovska

Ph.D. (molecular biology),
Senior Research Scientist
Phone : +380 (44) 526-55-96
Fax: +380 (44) 526-07-59
E-mail: kozyrna@ukr.net

Education and Degrees

Senior Research Scientist, IMBG NASU, Kyiy,

1971-1976 Graduate Student, Faculty of Biology, Taras Ukraine
Shevchenko National University of Kyiv, Kyiv, Since 2010 Head of the Laboratory of Microbial Ecology,
Ukraine, M.Sc. (biology, microbiology) IMBG NASU, Kyiv, Ukraine
1984 Ph.D. (molecular biology) Honours, Prizes, Awards
Professional Employment ) )
1989 DAAD (German Academic Exchange Service)
1976-1983 Engineer, Senior Engineer, Department of Grant
Regulatory Cell Mechanisms, Institute of 1993 Royal Society Grant
Molecular Biology and Genetics (IMBG), NASU, 2003 WIPO (World Intellectual Property Organization)
Kyiv, Ukraine Gold medal for an invention

1983-2010 Junior Research Scientist, Research Scientist,




Kozyrovska N. O., Head of Laboratory
Zaets . E., Senior Research Scientist, Ph.D.
Moshynets O. V., Research Scientist, Ph.D.

Research Area

Scientific and biotechnological aspects of polymicrobial
community study

Current Research Activities and Recent
Achievements

Interaction of microorganisms with plants: the
mechanism of plant protection against biotic and abiotic
factors, involving endophytic microbial populations

The concept of plant protection under the assistance of
communities of resident endophytic bacteria is elaborated.
In addition to known plant defence mechanisms (basic and
induced resistance), the reserve mechanism is revealed, which
involves latent endophytic microorganisms. The effectiveness
of this mechanism depends on the plant genotype-associated
endophytic microbiome and its ability to resuscitate from the
latent state and to respond to external factors. Biocontrol
agents used for plant protection may serve as activators of the
latent state. The reaction of plants on pathogens after priming
by biocontrol agents depends on the endophytic microbiome
structure and its quality. The concept may explain, why the
same microbial preparations for plant protection act diffe-
rently on different plant species and even varieties, and provi-
des a tool for selection of plant varieties with beneficial endo-
phytic microbiome composition.

Polymicrobial communities: communal interactions

with an emphasis on a biofilm formation. Design of

biodegradable composites based on nanocellulose
for use in medical and aerospace industries

Kombucha polymicrobial community (a tea “fungus”)
is known within two millennia, and for the first time, the
full microbiome of one of the ecotype (Ukrainian) has been
revealed by DNA barcoded pyrosequencing. Construction of

Podolich O. V., Research Scientist, Ph.D.
Burlak O. P, Junior Research Scientist
Ovcharenko L. P, Ph.D. Student

156
Fig. 1. a — Survival of potato plants under post vitro conditions; b —
primed in vitro plants; ¢ — increase of bacterial OTUs inside potato
roots after priming with PGPB (on results of 16S rDNA PCR/TRFLP
(Hha I)-analysis)




consortia, using different kombucha community members,
for a high throughput synthesis of cellulose showed that
the level of kombucha cellulose film synthesis depends on
partners-duals in the community. Biodegradable antimicrobial
composites based on nanocellulose were designed for a wide
application.

Fig. 2. Stages of new composite nanomaterials manufacture: growing
biofilm (a), purification from bacterial cells (b), modification of pure
cellulose (c) (joint materials of IMBG, IBOPCH NASU)

National Grants

Projects of National Academy of Sciences of Ukraine:

e 2012-2016 N 47 Project: “Participation in international
project BIOMEX (NASU)”

e 2009 N 44 Project: “System biotechnology of potato pro-
tection and molecular tests of potato pathogens”
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Projects of Ministry of Education and Science of Ukraine:

e 2009-2010 M/431 Ukrainian-German Project: “A study of
model organisms for a use on a Lunar base”

International Grants

e 5th Framework Programme (FP5) Project: “The use of
mycorrhizal fungi in phytoremediation projects”

e BMBF (German Federal Ministry of Education and
Research) Project: “Biological and Mars Experiment
(BIOMEX)”

e COST (European Cooperation in Science and Technology)
Action FA1103 Project: “Endophytes in Biotechnology and
Agriculture”

e STCU (Science and Technology Center in Ukraine) N16
Project: “Molecular interactions between bacteria under
microgravity”

Collaboration

with Ukrainian organizations:

e Educational and Scientific Centre “Institute of Biology” of
Taras Shevchenko National University of Kyiv (Kyiv)

e Institute of Bioorganic Chemistry and Petrochemistry,
NASU (Kyiv)

e Institute of Physics, NASU (Kyiv)

with foreign organizations:

e Institute of Planetary Research, DLR (Berlin, Gemarny)
e University of Oulu (Oulu, Finland)

Selected Publications

1. Kozyrovska NO. Crosstalk between endophytes and the plant
host within information-processing networks. Biopolym. Cell.
2013; 29(3):234-43.

2. Ardanov P, Sessitsch A, Haggman H, Kozyrovska N, Pirttila AM.
Methylobacterium-induced endophyte community changes
correspond with protection of plants against pathogen attack.
PLoS ONE. 2012; 7:e46802.

3. Kozyrovska N, Reva O, Goginyan V, de Vera J-P. Kombucha

microbiome as a probiotic: a view from the perspective of

post-genomics and synthetic ecology. Biopolym. Cell. 2012,

28(2):103-10.

Zaets |, Kozyrovska N, Heavy metal resistance in Plants: a putative

role of endophytic Bacteria In: A. Zaidi et al. (eds.), Toxicity of

heavy metals to legumes and bioremediation. Springer-Verlag,

Wien 2012.

5. Zaetz |, Burlak O, Rogutskyy I. et al. Bioaugmentation strategy
of growing plants for lunar bases. Adv. Space Res. 2011; 47:
1071-8.

6. Ardanov P, Ovcharenko L, Zaets |, Kozyrovska N, Pirttila AM
Endophytic bacteria enhancing growth and disease resistance of
potato (Solanum tuberosum L.). Biocontrol. 2011; 56 (1):43-9.

7. Burlak O, Lar O, Rogutskyy IS, et al. A bacterial consortium
alleviating a low-dose gamma irradiation effect in kalanchoe
plantlets. Space Sci. Technol. 2010; 1:32—40.

8. Podolich O, Laschevskyy V, Ovcharenko L, Kozyrovska N,

Pirttila AM. Methylobacterium sp. resides in unculturable state
in potato tissues in vitro and becomes culturable after induction
by Pseudomonas fluorescens IMGB163. J. Appl. Microbiol.
2009; 116: 728-32.




Laboratory of Modification of Biologically Active Substances
of Department of Cell Regulatory Mechanisms

Head

Docent

Education and Degrees

1952-1956

1957-1963

1966

1972

Zhytomyr Medical School N 1, Paramedic-
obstetrician, Zhytomyr, Ukraine

M.D., Ivano Frankivsk National Medical
University, Ivano Frankivsk, Ukraine, doctor
Ph.D., Ivano Frankivsk National Medical
University, Ivano Frankivsk, Ukraine

Docent, Danylo Halytsky Lviv National Medical
University, Lviv, Ukraine

Professional Employment

1955-1957

1957-1963

1963-1967

1967-1970

1970-1977

Military Hospital, Medical point in Ushomyr
MTS, Ukraine

Student Research Worker, lvano Frankivsk
National Medical University, lvano Frankivsk,
Ukraine

Post Graduate, Department of Pathophysiology,
Ivano Frankivsk National Medical University,
Ivano Frankivsk, Ukraine

Assistant of Department of Pathophysiology,
Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine

Head of Laboratory, Department of
Pathophysiology, Danylo Halytsky Lviv National
Medical University, Lviv, Ukraine
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Anatoliy I. Potopalsky
Ph.D. (medical science),

Phone: +380 (44) 526-11-39
Fax: +380 (44) 526-07-59

E-mail: potopalsky@imbg.org.ua
www.potopalsky.kiev.ua

1977-1978

Since 1992

Since 2004

Senior Research Scientist, Institute of Molecular
Biology and Genetics (IMBG), NASU, Kyiv,
Ukraine

Director, Institute of Health Promotion and
Rebirth of People of Ukraine Ltd., Kyiv, Ukraine
Head of the Laboratory of Modification of the
Structure of Biologically Active Substances,
IMBG NASU, Kyiv, Ukraine

Honours, Prizes, Awards

1985
1994
1996

2004

2006

Awarded title “The Best Inventor of NASU”
Biography included in the international edition
of “500 Top Movers”, USA

Man of the Year according to the American
Biographical Institute, Member of the Ukrainian
National Society of Inventors

Anatoliy I. Potopalsky together with former
colleagues V. Novytsky (Austria) and M.
Oliyovska were nominated for Nobel Prize in
medical chemistry for the development of
antitumoral medications based on celandine
alkaloids modification

Awarded the honorary title “Honoured Inventor
of Ukraine” (Decree of the President of Ukraine
N 1004/2006 of 28 November 2006)




Potopalsky A. I., Head of Laboratory
Voloshchuk T. P, Senior Research Scientist, Ph.D.
Zaika L. A., Senior Research Scientist, Ph.D.
Bolsunova O. I., Research Scientist, Ph.D.

Kazan V. A., Research Scientist, Ph.D.

Research Area

The development of methods for modification of biologi-
cally active substances and the study of the molecular aspects
of their actions

Current Research Activities and Recent
Achievements

The mechanisms of alkylation of amines, nucleic acids
and their components by the ethyleneimine derivatives are
being studied. The products of alkylation were purified and
characterized, their biological activity being studied in different
systems, and antitumoral, antiviral, and immunomodulating
effects were found (Fig. 1). The anticancer drug Amitozyn has
successfully undergone clinical trials and is recomended for

magnification X 400
concentration of amitozyn 1 mg/mi
Fig. 1. Picture of luminescent microscopy of pancreas carcinoma in
the conditions of amitozyn preparation’s own fluorescence. a) fluores-
cence of cancer cells in 2 hours after the 0.25 mg/kg of amitozyn
intravenous administration; b) infiltration of pancreas normal tissue
by fluorescent cancer cells
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Yurkevich L. N., Research Scientist
Potopalska Yu. A., Research Scientist
Vorobyova I. I., Leading Engineer
Zadorozhnyi B. O., Leading Engineer
Nehrebetska E. M., Leading Engineer

Pharmaceutical Committee to oficial registration.

Novel medications were obtained and the ways of
their application in medicine, veterinary, and agriculture that
influence biological processes were developed. The prepara-
tion Izatizon which has a wide range of antiviral, antitumoral
and antibacterial effects, was registered in veterinary for treat-
ment and prevention of viral diseases of birds and livestock, it
was also recommended to cure people with viral diseases and
tumors (Fig. 2). New medicinal Izatizon forms (e. g. |zatizoniy)
are being developed and tested.

[ZATIZON
wide spectrum of action

o

ANTIVIRUS ANTITUMORAL

\ /

STIMULATES PRODUCTIVITY
OF LIVING ORGANISMS

Fig. 2. Izatizon spectrum of action

IMMUNO-
MODULATING

The preparations of stimulators of plants growth are being
developed on the basis of nucleic acids and their components.
The genetic effects of alkyl DNAs were determined and new
forms of rye, millet, and tomatoes with valuable features were
obtained. Special kind of feed lupine with high protein content
Industrialny (i. e. industrial) and a kind of pumpkin Kavbuz
Zdorovjaga (i. e. watermelon/pumpkin, giant) were registered
at the State sorts register of Ukraine (Fig. 3).

Experimental study of modified products of alkaloids,
their analogues and derivatives with wide range of biological
activity has being conducted. The results of these researches
are used for improvement of human health and environment.

Unique plants are collected in “Peremoha” park, establi-
shed by A. Potopalsky in Korosten region (Fig. 4).




Winter rye
“Dreviyanske”

Pumpkin
“Kavbuz Zdorovayga

WA
Purple Echinacea
"Poliska Beauty"

Fig. 3. New plantvarieties elaborated according to the new technology
are resistant to harmful environmental factors and are registered in
the State Register for the Plant Varieties of Ukraine, most of them
have been still studied

Tomatoes “Ukrainian”

National Grants

Projects of National Academy of Sciences of Ukraine:

e 2010-2014 N 114/10-H Project: “Creating of antitumor
complex based on nanoparticles of amitozyn and
platydiam drugs and its experimental and clinical study”

Collaboration

with Ukrainian organizations:

e Taras Shevchenko National University of Kyiv (Kyiv)

e National Cancer Institute, Ministry of Health of Ukraine
(Kyiv)

e R. E. Kavetsky Institute of Experimental Pathology, Onco-
logy and Radiobiology, NASU (Kyiv)

e V. Bakul Institute for Superhard Materials, NASU (Kyiv)

e F. D.Ovcharenko Institute of Biocolloidal Chemistry, NASU,
(Kyiv)

e Institute of Physics, NASU (Kyiv)

e D. K. Zabolotny Institute of Microbiology and Virology,
NASU (Kyiv)

e Ukrainian Research Institute of Traumatology and Ortho-
pedics, Ministry of Public Health of Ukraine (Kyiv)

e Kyiv Institute for Nuclear Research, NASU, (Kyiv)

e State Institution “Institution L. V. Gromashevsky Institute
of Epidemiology and Infectious Diseases NAMS of
Ukraine” (Kyiv)

with foreign organizations:

e CRBM (Macromolecular Biochemistry Research Center)
UMR 5237, (Montpellier, France)

¢ M. M. Shemyakin-Yu. A. Ovchinnikov Institute of Bioorga-
nic Chemistry, RAS (Moscow, Russia)

13

Fig. 4. Kizyris —a hybrid of dogwool and barberry in “Peremoha” park
established by A.Potopalsky in 1979 in Korosten region

Selected Publications

1. Herman B, Gudrun A, Potopalsky Al, Chroboczek J, Tcherniuk SO.
Amitozyn Impairs Chromosome Segregation and Induces
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8(3): e57461.
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Department of Cell Signaling

Head

Education and Degrees

1980-1985

1986-1989

1991

2005

2006

Graduate Student, Faculty of Biology, Taras
Shevchenko National University of Kyiv, Kyiv,
Ukraine, M.Sc. (genetics)

Postgraduate Student, Engelhardt Institute of
Molecular Biology, Moscow, Russia

Ph.D. (molecular and cell biology). Thesis:
“Immunochemical analysis of high-molecular
weight aminoacyl-tRNA synthatase complex”
Dr.Sci. (molecular biology). Thesis: “Structural
and functional analysis of ribosomal protein S6
kinases (S6K1 and S6K2)”

Professor (molecular biology)

Professional Employment

1985-1991

1992-1995

Junior Research Scientist, Institute of Molecular
Biology and Genetics (IMBG), NASU, Kyiv,
Ukraine

Postdoctoral Fellow, University of Connecticut
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Valeriy V. Filonenko
Dr.Sci. (molecular biology), Professor

Phone: +380 (44) 522-61-00, 526-20-16
Fax: +380 (44) 522-61-00
E-mail: filonenko@imbg.org.ua

1995-1997

1997-2003

Since 2003

Health Center, Department of Biochemistry,
Farmington, USA

Postdoctoral Associate, Miami University,
Department of Biochemistry and Molecular
Biology, Miami, USA

Senior Research Scientist, Laboratory of Cell
Growth Regulation, IMBG NASU, Kyiv, Ukraine
Head of the Department of Cell Signaling, IMBG
NASU, Kyiv, Ukraine

Membership

Since 1998

Since 2004
Since 2007

Since 2011

Member of FEBS (Federation of European
Biochemical Societies)

Member of Ukrainian Society of Cell Biology
Editorial Board member of Journal “Biopolymers
and Cell” (Ukraine)

Editorial Board member of Journal
“Biotechnologia Acta” (Ukraine)




Filonenko V. V., Head of Department

Kiyamova R. G., Leading Research Scientist, Dr.Sci.
Garifulin O. M., Senior Research Scientist, Ph.D.
Khoruzhenko A. I., Senior Research Scientist, Ph.D.
Malanchuk O. M., Senior Research Scientist, Ph.D.
Ovcharenko G. V., Senior Research Scientist, Ph.D.
Palchevskyy S. S., Senior Research Scientist, Ph.D.
Savinska L. O., Senior Research Scientist, Ph.D.

Research Area

* PI3K/mTOR/S6EK signaling in regulation of cell metabo-
lism, growth, proliferation and survival under normal and
pathological conditions

e |dentification and characterization of novel biomarkers for
cancer treatment and diagnostics

Current Research Activities and Recent
Achievements

mTOR/S6K (mammalian target of rapamycin/ ribosomal
protein S6 kinase) pathway is a main signaling pathway that
integrates input from a major intracellular and extracellular
cues such as growth factors, stress, energy status, oxygen and
amino acids to control major processes, including protein and
lipid synthesis and autophagy. (Fig. 1).

Ribosomal protein S6 kinases (S6K1 and S6K2) are prin-
cipal regulators of cell size, growth and methabolism. Functi-
onal peculiarities of S6Ks and their splicing isoforms in normal
tissues and malignant tumours, their expression profile and
subcellular localisation are under investigation.

We provide evidence of existence of the mTOR splicing
isoform, mTORP, which lacks most of its protein-protein inter-
action modules, HEAT and FAT, but retains domains responsible
for FRB, protein kinase activity, and regulation (RD and FATC)
(Fig. 2). Importantly, mTORP could form complexes in vivo with
Raptor and Rictor, which are known companions of full-length
mTOR (mTORa). Also, it readily phosphorylates characterized
mTORP substrates, S6K1, PKB/Akt, and 4EBP1, in vitro. In
contrast to mTORa, mTORP has the potential to shorten
considerably the G1 phase of the cell cycle and to stimulate
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Tykhonkova I. O., Senior Research Scientist, Ph.D.
Gudkova D. O., Research Scientist, Ph.D.
Cherednyk O. V., Junior Research Scientist
Skorokhod O. M., Junior Research Scientist
Gaman N. O., Ph.D. Student

Klipa O. M., Ph.D. Student

Kosach V. P, Ph.D. Student
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Fig. 1. The PI3K/mTOR/S6K signaling in regulation of cell functions

Fig. 2. Colocalization of mTOR and intermediate filaments in human
breast adenocarcinoma cells MCF7. Immunofluorescent analysis
with anti-mTOR and anti-Pan mAbs




interphase  prophase metaphase

cell proliferation. Significantly, overexpression of mTORf
transforms immortal cells and is tumorigenic in nude mice.
Our studies suggest that the regulation of cell proliferation via
the mTOR pathway could be mediated by mTORp, which acts
as a protooncogene and therefore could be a candidate for
future anticancer drug discovery

The question about relationship between cancer and
stroma cells requires additional comprehensive analysis.
Earlier it was shown that fibroblasts are capable to inhibit
the growth and proliferation of tumor cells in the early stages
of oncogenesis, whereas in the later stages activated tumor-
associated fibroblasts, demonstrate the ability to stimulate
proliferation, invasion and angiogenesis. Three-dimensional
culture is promising way of modeling the different stages of
carcinogenesis in vitro. This approach allows to reproduce
some morphological and molecular characteristics of initial
tissue more precisely than traditional monolayer culture.
For investigation of tumor-stroma interaction in context of
PI3K/mTOR/S6EK signaling 3D culture model of human dermal
fibroblasts and malignant cells was developed.

Identification of novel protein-partners of S6Ks, PTEN
phosphatase and TSC1/TSC2 (tuberous sclerosis complex)
complex by yeast-two hybrid technique revealed novel regula-
tory mechanisms and functional links within PI3K/mTOR/S6K-
dependent signaling.

Recently we have identified PP5 as new binding partner
for TSC2, a component of TSC1/2 complex and demonstrated
that PP5 dephosphorylates specifically TSC2 at sites,
associated with its activation via AMP kinase (AMPK) pathway.
Taken together, these results suggest that PP5 exerts negative
regulation on TSC1/2 function through dephosphorylation of
AMPK-mediated sites and in turn positively regulates mTOR
activity

Molecular cloning and characterization of CoA synthase
(befunctional enzime that is responsible for the last two
steps in CoA biosynthesis) interaction with S6K1 uncovered
a potential link between mTOR/S6K signaling pathway and
energy metabolism that requires CoA and its thioester
derivatives, but its physiological relevance should to be further
elucidated.

RCD8 (EDC4), Fyn and Csk kinases, phospholipase
Cy, NADPH oxidaseactivator 1 — p67phox, and structural

anaphase

16

telophase

Fig. 3. A — Immunofluorescent
detection of Ki-67 in cultured
MCEF-7 cells at different stages
of cell cycle: a, interphase;
b, prophase; c, metaphase;
d, anaphase; e, telophase.
Arrows indicate positive
reaction for Ki-67 antigen
in cells in interphase and at
different phases of mitosis
correspondently (Oc10x,
Ob 40x). B — Immunohisto-
chemical determination of
Ki-67 content in proliferating
human melanoma cells on
paraffin ~ sections.  Arrows
indicate positive reaction for
Ki-67 antigen in melanocytes
(hematoxylin,  (Oc10x, Ob
100x)

el

membrane skeleton protein spectrin have been identified as
CoAsy binding partners.

Analysis of regulatory mechanisms in CoA biosynthesis
disclosed Shp2 protein tyrosine phosphatase as a positive
regulator of CoA synthase. At the same time the main
protein of Processing bodies (PB) RCD8, identified by mass-
spec analysis as CoA synthase protein-partners, negatively
regulates CoAsy activity.

Monoclonal antibodies specific to the components of
signaling pathways (S6K1, S6K2, mTOR, Rictor, Raptor, mutant
form of FGFR3) and oncomarkers (Ki-67, Napi2B, PRAME, NY-
BR1) have been generated. (Fig.3)

Application of SEREX methodology (SErological analysis
of Recombinant cDNA EXpression libraries) allowed to identify
more than 100 autoantigens of colon, thyroid, melanoma and
medullarybreastcarcinomatumors. AmongthemKi-67,catenin
beta likel, a-catenin, HSP 105, ovarian cancer biomarker -
sodium-dependent phosphate transporter NaPi2b, LGALS3BP,
RAD50, FAM50A, RBPJ, PABPC4, LRRFIP1. Characterization of
their gene expression profile in different type of malignancy,
subcellular localization and immunogenicity in sera of cancer
patients led to identification of potential molecular markers of
human malignancy which can be used for both diagnosis and
therapy of oncological diseases, and for the understanding
of the molecular mechanisms of malignant transformation
of cell, tumor progression and anti-tumor immune response
(Fig.4).

Fundamental Practical
research application
Molecutar mechanisms of Fotential diagnostic
maligriant transformation markers

and tumor progression

Peculianiies of anti- Patentisf Pﬁzﬁgg
lumor immune res-

ponse and mm- : .

: i Potential prognostic
r.:abgrcaf editing Fafkars
Reprogramming
af metabolic Peculiarities of antigen
processes (changes regognition by therapeutic
of phosphate metabolism) monoclonal antibodies

Fig. 4. The prospects of tumor-associated antigens application




National Grants

Projects of National Academy of Sciences of Ukraine:

2012-2016 N 2.2.4.21 Project: “Genotype-phenotype cor-
relation in malignant tumors”

2010-2014 N 29/10 Project: “Generation and characte-
rization of monoclonal antibodies specific to oncogenic,
mutant forms of fibroblast growth factor FGFR3 for
diagnostics and tumor therapy”

2006—2008 Bilateral cooperation program between of
NASU and Siberian Branch of Russian Academy of Sciences
Project: “Innovation technologies in cancer treatment”.
Partners — Institute of Chemical Biology and Fundamental
Medicine, Institute of Cytology and Genetics, Novosibirsk
Institute of Organic Chemistry

Projects of State Fund for Fundamental
Researches of Ukraine:

2011-2012 Bilateral cooperation program between
NASU and Russian Academy of Sciences N ®40.4/061
Project: “Proteome analysis of autoantigenic repertoire
of tumors with favorable prognosis associated with
lymphocyte infiltration”. Partner — Lomonosov Moscow
State University

2011-2012 State Key Laboratory of Molecular and Cellular
Biology N ®46/457-2011 Project: “Macromolecules and
their complexes in realization of genetic information”

International Grants

2011-2014 7™ Framework Programme (FP7) FP7-
INCO-2011-6, ERA-WIDE Project: “Strengthening coopera-
tion in Molecular Biomedicine between EU and UKRAINE”,
COMBIOM (scientific supervisor — Prof. A. Elskaya)
2006—2008 INTAS (The International Association for the
Promotion of Co-operation with Scientists from the New
Independent States of the Former Soviet Union) Project:
“Studies of mTor/S6K signaling pathway by proteome ana-
lysis and DNA microarrays”. Partners — University College
London (UK), Ludwig Institute for Cancer Research (USA),
Biomedical Sciences Research Center “Alexander Fleming”
(Greece)

2006—-2007 INTAS Project: “PTEN — FAB4 interaction as
a link to the regulation of lipid metabolism and adipo-
genesis”

2005—-2008 Bilateral cooperation program between Ludwig
Institute for Cancer Research- IMBG NASU

2004-2007 INTAS Project: “Identification and characte-
rization human of tumour-associated antigens Partners
— University College London (UK), Ludwig Institute for
Cancer Research (USA)”

1999-2001 INTAS N 97-30890 Project: “Identification and
characterization of tumor-associated antigens in thyroid
cancer”

NATO (North Atlantic Treaty Organization) N NUKR/982645
Project: “Generation of new biodetection tools for cancer
research and diagnostics”

1998-2001 WELLCOME TRUST N 055427/Z/98 Project:
“Identification and functional analysis of novel PI3-kinase
binding partners”
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Collaboration

with Ukrainian organizations:

National Cancer Institute, Ministry of Health of Ukraine
(Kyiv)

R. E. Kavetsky Institute of Experimental Pathology, Onco-
logy and Radiobiology, NASU (Kyiv)

0. V. Palladin Institute of Biochemistry, NASU (Kyiv)
Institute of Cell Biology, NASU (Lviv)

National University Lviv Polytechnic (Lviv)

State Institution “V. P. Filatov Institute of Eye Diseases and
Tissue Therapy of NAMS of Ukraine” (Odessa)

0. O. Chuiko Institute of Surface Chemistry, NASU (Kyiv)
Ivan Franko National University of Lviv (Lviv)

National Forestry University of Ukraine (Lviv)

Kyiv City Bureau of Forensic Expertise (Kyiv)

with foreign organizations:

Lomonosov Moscow State University (Moscow, Russia)
Ludwig Institute for Cancer Research (New York, USA)
University College London (London, UK)

Heidelberg University Hospital (Heidelberg, Germany)
Biomedical Sciences Research Center “Alexander Fleming”
(Vari, Greece)

Selected Publications
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monoclonal antibodies specific to ribosomal protein S6 kinase 2.
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acid binding protein FABP4. Mol. Cell. Biochem. 2010; 337(1—
2):299-305.

Breus O, Panasyuk G, Gout IT, et al. CoA Synthase is phospho-
rylated on tyrosines in mammalian cells, interacts with and
is dephosphorylated by Shp2PTP. Mol. Cell. Biochem. 2010;
335(1-2):195-202.
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isoform promotes cell proliferation and tumorigenesis. J. Biol.
Chem. 2009; 284(45):30807-14.

Panasyuk G, Nemazanyy |, Zhyvoloup A, et al. Nuclear export of
S6K1 Il is regulated by protein kinase CK2 phosphorylation at
Ser-17. J. Biol. Chem. 2006; 281(42):31188-201.




Laboratory of Molecular Pharmacology
of Department of Cell Signaling

Head

Education and Degrees

1965-1970 Graduate Student, Faculty of Biology, Yurii
Fedkovych Chernivtsi National University,
Chernivtsi, Ukraine, M.Sc. (biochemistry)
Postgraduate Student, Department of Genetics
of Microorganisms, D. K. Zabolotny Institute of
Microbiology and Virology (IMV), NASU, Kyiv,
Ukraine

Ph.D. (genetics of microorganisms)

1971-1973

1974
Professional Employment
1974-1977 Junior Research Scientist, Department of

Genetics of Microorganisms, IMV NASU, Kyiv,
Ukraine
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Zenovii Yu. Tkachuk

Ph.D. (molecular biology),
Senior Research Scientist
Phone: +380 (44) 526-20-16
Fax: +380 (44) 526-07-59
E-mail: ztkachuk@bigmir.net

1977-1983

1983-1987

1987-1998

Since 2004

1991-1992
1992-1993
1993-1994
1995-1996
1996-1997

Junior Research Scientist, Institute of Molecular
Biology and Genetics (IMBG), NASU, Kyiv,
Ukraine

Senior Research Scientist, IMBG NASU, Kyiy,
Ukraine

Head of the Laboratory of Oligonucleotides
Biochemistry, IMBG NASU, Kyiv, Ukraine
Head of the Laboratory of Molecular
Pharmacology, IMBG NASU, Kyiv, Ukraine
Advisor to the Verhovna Rada of Ukraine
Advisor to the Prime-minister of Ukraine
Advisor to the President of Ukraine

Advisor to the Speaker of Ukraine

Advisor to the Prime-minister of Ukraine




Tkachuk Z. Yu., Head of Laboratory

Levchenko S. M., Junior Research Scientist, Ph.D.
Kozlov A. V., Junior Research Scientist

Tkachuk L. V., Junior Research Scientist
Semernikova L. I., Junior Research Scientist

Research Area

e Studying the mechanism of action of 2’-5’cligoadenylates
and their role in the regulation of the innate immunity

e Creating new immunomodulatory and antiviral drugs
from natural oligonucleotides
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Tkachuk V. V., Junior Research Scientist
Yakovenko T. I., Leading Engineer
Shapoval S. O., Engineer

Rybenchuk A. A., Ph.D. Student
Skorobogatov O. Yu., Ph.D. Student

Current Research Activities and Recent
Achievements

e We study the immunomodulatory effects and antiviral
activity of oligoadenilates against a wide range of viruses
of both DNA and RNA nature. We also investigate the
effect of oligonucleotides on innate immunity genes
expression at various viral diseases and cancer.

NH,
N

Fig. 1. Structures of 2’-5’- oligoadenylate and its analogues, that were synthesized by phosphotriester method




¢ We examine the polyvalent activity of oligoadenilates and
their ability to bind signaling proteins, slightly altering
their conformation and thus modulating their activity.
These are primarily Ca* binding proteins, protein kinases
and nucleases. The ability of oligonucleotides to change
the secondary structure of both viral DNA and RNA,
making them accessible for enzymatic cleavage is studied.
The hypothesis which explains the mechanism of action
of oligoadenylates and their involvement in the regulation
of innate immunity has been proposed. Based on this
hypothesis, a new imunomodulating drug Nucleinat
and antiviral medicine Nuclex with a wide spectrum of
action have been developed and implemented. Nuclex is
effective against different viruses of both RNA and DNA

nature.
Fig. 2. MALDI mass spectrum of 100 19246.38 o
interferon and 3’-5’cligoadenylate.
It was shown that all investigated »
oligoadenylates, regardless of their
length and structural features, are -
capable of multiple interactions with
a-interferon n
G
2
£ 20184.49
= 9624.75
0
w
0l
i {0 116 FiE 25000
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Fig. 3. Multy antiviral drug Nuclex.

Indications for use. As the drug in the anti-
influenza and flu therapy. In complex therapy of
the chronic virus hepatitis, urogenital herpes.
Order of the Ministry of Health of Ukraine
01.09.10 No. 752
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National Grants

Projects of National Academy of Sciences of Ukraine:

e 2013-2014 Project “Fundamentals of the development
of anticancer and antiviral drugs” (scientific supervisors —
Dubey I. Ya., Tkachuk Z. Yu.)

e 2009-2013 Project “To study the mechanism of 2/
5’-oligoadenylate interaction with calcium-binding
proteins” (scientific supervisor — Tkachuk Z. Yu.)

e 2007-2010 Project “To study the mechanism of calmo-
dulin activation of “core” 2’-5’-oligoadenylates and their
analogues and the synthesis and study of biological activi-
ty of new ligands based on oligonucleotides” (scientific
supervisor — Tkachuk Z. Yu.)

e 2004-2008 Project “To study the interaction of
2’-5'-oligoadenylate analogues with fosfodiesterase of
cyclic nucleotides and to monitor new anti-inflammatory
drugs in vitro and in vivo” (scientific supervisors —
Tkachuk Z. Yu., Dubey I. Ya.)

Collaboration

with Ukrainian organizations:

e Taras Shevchenko National University of Kyiv (Kyiv)
e Institute of Physics, NASU (Kyiv)
e 0.V.Palladin Institute of Biochemistry, NASU (Kyiv)

with foreign organizations:

e |Institute of Biochemistry and Biophysics, PAS (Warsaw,
Poland)
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Tkachuk ZYu. Studies on the interaction of oligoadenylates with
proteins by MALDI-TOF mass spectrometry. Biopolym. Cell.
2013; 29(1):42-8.

3. Tkachuk Z. Multiantivirus compound, composition and method
for treatment of virus disease. — United States Patent — 2013 —-N
8,420,617 B2. Apr.16, P. 38.

4. Tkachuk ZYu, Sotska YaA, Frolov VM, Kruglova OA. Nuclex therapy
for patients with chronic hepatitis C. Int. J. Immunological
Studies. 2012; 1(4):349-64.

5. Frolov VM, Tkachuk ZYu, Kruglova OA. Application of immuno-
modulator Nucleinat in clinical practice Infections Diseases.
2012. 4:82-90.

6. Tkachuk ZYu, Dubey L, Tkachuk VVV, et al. Studying the interaction
of 2’-5’-oligoadenylate and their counterparts from proteins by
fluorescence spectroscopy. Ukr.biochem.J. 2011; 83(1):45-53.

7. Tkachuk Z. Compound, compozision and method for treatment
of inflammatory and inflammatory-related disorders. - United
States Patent-2004- N US 6,737,271. May 18, P.38.
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Laboratory of Molecular Mechanisms of Autoimmune

Processes of Department of Cell Signaling

Head

Education and Degrees

1974-1979 Graduate Student, Faculty of Biology, Taras

1990

Shevchenko National University of Kyiv, Kyiv,
Ukraine, M.Sc. (biophysics)
Ph.D. (molecular biology)

Professional Employment

1979-1984 Engineer, Department of Structure and

Functions of Nucleic Acids (DSFNA), Institute of
Molecular Biology and Genetics (IMBG), NASU,
Kyiv, Ukraine

1985-1989 Junior Research Scientist, DSFNA, IMBG NASU,

1990

Kyiv, Ukraine
Senior Research Scientist, DSFNA, IMBG NASU,
Kyiv, Ukraine

Liudmila L. Sidorik

Ph.D. (molecular biology),
Senior Research Scientist
Phone: +380 (44) 526-55-89
Fax: +380 (44) 526-07-59
E-mail: sidorik@imbg.org.ua
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1991

1992

1993

Since 1995

Since 2002

Head of Immunochemistry Group, DSFNA, IMBG

NASU, Kyiv, Ukraine

Fellowship of INSERM (Institut National de la
Santé et de la Recherche Médicale), Pasteur
Institute, Paris, France (3 months)

Fellowship of INSERM, Pasteur Institute, Paris,
France (2 months)

Head of Lecture course in Molecular and
Cellular Immunology, Faculty of Biology, Taras
Shevchenko National University of Kyiv, Kyiv,
Ukraine

Head of the Laboratory of Molecular
Mechanisms of Autoimmune Processes, IMBG
NASU, Kyiv, Ukraine
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Sidorik L. L., Head of Laboratory

Kroupskaya I. V., Senior Research Scientist, Ph.D.
Rozhko O. T., Senior Research Scientist, Ph.D.
Bobyk V. I., Research Scientist, Ph.D.

Kapustian L. N., Research Scientist, Ph.D.
Yakovenko L. F., Research Scientist, Ph.D.

Research Area

Molecular chaperons as universal regulators of eukary-
otic stress-induced signaling

Fig. 1. Probable binding configuration of Hsp60 with Akt1l

Chorny S. A., Research Scientist, Ph.D.
Vigontina O. G., Young Research Scientist
Markelova E. Yu., Young Research Scientist
Kukharenko O. E., Young Research Scientist
Matsuka V. Kh., Engineer

Current Research Activities and Recent
Achievements

The development of experimental animal models of
inducible heart failure (various stages of inducible myocar-
ditis and inducible DCM-like myocardial injury) — for
primary screening of bioactivity, possible cardiotoxicity
and/or immunogenicity of new pharmaceutic drugs and
nanotechnologies.

Study on peculiarities of molecular chaperons Hsp60
and Hsp90 expression, function and localyzation and their
regulatory role in apoptotic signaling of cardiomyocytes at
heart failure progression.

Study on chaperonin Hsp60 proinflammation biological
activity of patients with congestive heart failure and women
with chronic infertility

Creation of bank of recombinant chaperons and specific

1.8
1.6 —
1.4
1.2

] bCwm

] IHD
B HD

0.8
0.6 ]
0.4 +7
0.2

) DR

Hsp60 Hsp90
Fig.2. Anti-Hsp60 and anti-Hsp90 autoantibodies level determined by

ELISA method in sera of patients affected by DCM, ischemic disease
(IHD) and healthy donors (HD)




anti-chaperons antibodies for development of diagnostic tools
for verification of heart failure different stages, prognosis of
severe arterial hypertension progression
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Fig.3. Hsp90 localization in left ventricular of DCM-affected (A) and
normal (B) human myocardia detected by immunohystochemical
method. Magnification x 100

National Grants

Projects of National Academy of Sciences of Ukraine:

2012-2016 N 2.2.4.20 Project: “Structure-functional
peculiarities of Hsp90 interaction with targets in heart
failure pathogenesis” (scientific supervisor — Sidorik L. L.)
2010-2014 N 102.10-H Project: “Evaluation of biocom-
patibility and biosecurity of metal nanoparticles in vitro
and in vivo, perspective as cargo targeting of cardiogeneic
and antiapoptotic drugs” (scientific supervisors — Director
of F. D. Ovcharenko Institute of Biocolloidal Chemistry,
NASU, (Kyiv); Dr.Sci. (chem.), Prof. Ulberg Z. R.)
2007-2011 N 2.2.4.20 Project: “Study of peculiarities of
molecular chaperon Hsp90 expression and function using
experimental model of chronic stress”

2003-2006 N 2.2.4.20 Project: “Investigation of cytoplas-
mic and mitochondrial chaperons’ function at dilated
cardiomyopathy”

Projects of State Fund for Fundamental Researches

1997-1998 N 1.1.2/2225 Project: “The study of autoanti-
bodies directed against protein biosynthesis components
at systemic autoimmune diseases”

1993-1994 N 5/357 Project: “Immunochemical investi-
gation of structure and function peculiarities of cyto-
plasmic rybonucleoproteines”

1991-1993 Project: “The study of heart and vessels injury’
molecular and cellular mechanisms at cardio-vascular
pathologies”

Projects of Ministry of Education and Science of Ukraine:

2010-2011 Ukraine-Poland scientific and technical coope-
ration N M/135-2009 Project: “Autoantibodies against
Hsp60, Hsp90 and Sgtl as new diagnostic tool in dilated
cardiomyopathy”

International Grants

2013-2017 GDRI (International Research Networks) N
UMR 8203 Project: “New pharmacological approach
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by siRNA-squalene for targeting junction oncogenes in
thyroid and involvement of molecular chaperon (HSP 60 &
70) in thyroid cancer progression” (scientific supervisors —
Professor Massaud Lilian, Institute Gustave-Roussy, Paris,
France and Sidorik Lyudmila, IMBG NASU, Kyiv, Ukraine)

Collaboration

with Ukrainian organizations:

National Scientific Center “M. D. Strazhesko Institute of
Cardiology, NAMS of Ukraine” (Kyiv)

M. M. Amosov National Institute of Cardiovascular Sur-
gery, NAMSU (Kyiv)

State Institution “Scientific-Practical Medical Center of
Pediatric Cardiology and Cardiac Surgery” of the Health
Ministry of Ukraine (Kyiv)

R. E. Kavetsky Institute of Experimental Pathology, Onco-
logy and Radiobiology, NASU (Kyiv)

0. V. Palladin Institute of Biochemistry, NASU (Kyiv)
Institute of Cell Biology, NASU (Lviv)

Taras Shevchenko National University of Kyiv (Kyiv)
Morphological Laboratory “BIONTEC” (Dnepropetrovsk)
Bogomoletz Institute of Physiology, NASU (Kyiv)

with foreign organizations:

A. N. Bach Institute of Biochemistry, RAS (Moscow, Russia)
M. M. Shemyakin=Yu. A. Ovchinnikov Institute of Bioor-
ganic Chemistry, RAS (Moscow, Russia)

Kirensky Institute of Physics of Siberian Branch, RAS
(Krasnoyarsk, Russia)

International Institute of Molecular and Cell Biology
(Warsaw, Poland)

Nencki Institute of Experimental Biology, PAS (Warsaw,
Poland)

Institute Gustave-Roussy (Paris, France)

Selected Publications
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Kapustian LL, Vigontina OA, Rozhko OT et al. Hsp90 and its co-
chaperone, Sgtl, as autoantigens in dilated cardiomyopathy.
Heart Vessels. 2013;28(1):114-9.

Bobyk VI, Kapustian LN, Morozova LM, et al. Estimation of
autoimmune and DNA-damage influence of gold nanoparticles.
Biotechnology. 2012; 5(2):115-21.

Kroupskaya 1.V., Kapustian L.N., Tykhonkova I.0., Sidorik L.L.
Identification of complex between molecular chaperon Hsp60
and p70S6K1 kinase in human cardiomyocytes. Biopolym. Cell.
2011; 27(1):36-9.

Rozhko OT, Kapustian LN, Bobyk VI, et al. Investigation of p70S6
kinase expression and localization at heart failure progression.
Biopolym. Cell. 2010. 26(6):486—-491.

Kondratyuk Y, Sidorik L, Bobyk V, Ryabenko D, Kornelyuk A.
Autoantibodies against tyrosyl-tRNA synthetase at heart failure.
Biopolym. Cell. 2010; 26(5):373-7.

Kroupskaya IV, Kapustian LN, Sidorik LL. Bioinformatic prediction
of phosphorylated sites of integrin b1-coupled protein melusin.
Biopolym. Cell. 2008; 24(6):503-7.

Bobyk VI, Ryabenko DV, Sergienko OV, et al. Development of
unique experimental model of autoimmune myosine-induced
injury of myocardium. Biopolym. Cell. 2007; 23(2):115-21.
Sidorik L, Kyyamova R, Bobyk V et al. Molecular chaperon HSP60
and cytochrome P450 2E1 co-expression in dilated cardiomyo-
pathy. Cell Biology International. 2005; 29:51-5.
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1968
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Ukraine

Full Professor, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

Corresponding Member of NASU (molecular
biology)

Full Member of NASU (molecular biology)

Professional Employment

1963-1965

1965-1968

1968-1973
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1978-1996

1996—-2003
Since 2003

Senior Laboratory Assistant, Maxim Gorky
Donetsk National Medical University, Donetsk,
Ukraine

Postgraduate Student, O. V. Palladin Institute of
Biochemistry (IBC) NASU, Kyiv, Ukraine

Junior Research Scientist, IBC NASU, Kyiv,
Ukraine

Senior Research Scientist, Institute of Molecular
Biology and Genetics (IMBG), NASU, Kyiv,
Ukraine

Head of Department, IMBG NASU, Kyiv, Ukraine
Deputy Director, IMBG NASU, Kyiv, Ukraine
Director, IMBG NASU, Kyiv, Ukraine

Membership

Vice-President of Ukrainian Biochemical Society
Head of the Expert committee on biology of
Ministry of Education and Science of Ukraine
Head of the Scientific Council of IMBG NASU
Head of NASU Scientific and Technical Program

Research Area

e The mechanisms of protein synthesis and its regulation in

higher eukaryotes

e The development of novel analytical systems, bio- and

Anna V. El’'skaya
Dr.Sci. (molecular biology), Professor,

Full Member of National Academy of Sciences of Ukraine
Phone: +380 (44) 526-07-49

Fax: +380 (44) 526-07-59

E-mail: anna.elskaya@yahoo.com
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Head of the Scientific Expert Group for the
“Fundamentals of Molecular and Cellular
Biotechnology” Program of NASU

Editor-in-Chief of Journal “Biopolymers and Cell”
(Ukraine)

Editorial Board member of Journals: “Ukrainica
Bioorganica Acta” (Ukraine), “Bulletin of Vavylov
Society of Geneticists and Breeders of Ukraine”
(Ukraine)

Editorial Council member of Journals: “Ukrainian
Biochemical Journal” (Ukraine), “Biotechnologia
Acta” (Ukraine)

Honours, Prizes, Awards

1976

1982

1986
1989

1998

2004
2005

2008
2009

2012

0. V. Palladin Award of National Academy of
Sciences of Ukraine

Diploma of Presidium of Verkhovna Rada of
Ukrainian SSR

State Prize of Ukraine in Science and Technology
Diploma of State Committee for Inventions and
Discoveries of USSR

Honoured Worker of Science and Technology of
Ukraine

Diploma of Verhovna Rada of Ukraine

Gold Medal of the Ukrainian Federation of
Scientists

The Order of Princess Olga, Il degree
“European Quality Award” and Europe Business
Assembly Diploma

The Order of St. Andrew, Il degree

chemosensors, on the basis of different transducers and
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of Translation Mechanisms of Genetic Information

Head

Education and Degrees

1973-1978 Graduate Student, Faculty of Biology, Taras
Shevchenko National University of Kyiv, Kyiv,
Ukraine, M.Sc. (biochemistry)

Ph.D. (molecular biology). Thesis: “Dependence
of poly (U) translation accuracy on tRNA pool”,
Institute of Molecular Biology and Genetics
(IMBG), NASU, Kyiv, Ukraine

Dr.Sci. (biotechnology). Thesis: “Development
of scientific and technological basis for creation
of electrochemical biosensors for medicine,
biotechnology and environmental control”, D. K.
Zabolotny Institute of Microbiology and Virology
(IMV), NASU, Kyiv, Ukraine

Professor (biotechnology)

Corresponding Member of NASU (novel
biomedical technologies)

1978-1985

1999

2004
2012

Professional Employment

1978-1994 Engineer-researcher, Junior Research Scientist,
Research Scientist, and Senior Research
Scientist, IMBG NASU, Kyiv, Ukraine

Associated Research Scientist of CNRS (Centre
National de la Recherche Scientifique (Red
Position) at LPCI (Laboratoire de Physicochimie
Industrielle), URA (Unité de Recherche Associée)
CNRS 404, Ecole Centrale de Lyon, France

Head of the Laboratory of Biomolecular
Electronics, IMBG NASU, Kyiv, Ukraine
Associated Professor at LPCI, URA (Unités Mixtes
de Recherche) CNRS 404, Ecole Centrale de
Lyon, France

1993

Since 1994

1995-1997

Alexei P. Soldatkin
Dr.Sci. (biotechnology), Professor,

Corresponding Member of National Academy of Sciences of Ukraine
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2001-2004
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2004-2005
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Co-Director of NATO (North Atlantic Treaty
Organization) Linkage Grant N ENVIR.LG 950913
Co-Director of NATO Linkage Grant N ENVIR.LG
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Co-Director of INTAS (The International
Association for the Promotion of Co-operation
with Scientists from the New Independent States
of the Former Soviet Union) Grant N 96 1971
Associated Research Scientist of CNRS (Red
Position) at IFoS (Laboratoire d’'Ingénierie et de
Fonctionnalisation des Surfaces), UMR 5621,
Ecole Centrale de Lyon, France

Co-Director of NATO Collaborative Linkage Grant
N LST.CLG 977826

Team Leader of INTAS Grant N 00-751
Co-Director of NATO Collaborative Linkage Grant
N LST.CLG 980008

Co-Director of bilateral Grant N EXKD091281 of
CNRS-NASU Program

Coordinator of 2 STCU (Science and Technology
Center in Ukraine) Grants and Team Leader of 1
STCU Grant

Honours, Prizes, Awards
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1998-1999

State Prize of Ukraine in Science and Technology
(molecular biology)
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Eurosensors VI

Personal Grant for Senior Scientists from the
International Science Foundation
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El'skaya A. V., Head of Department

Soldatkin A. P., Head of Laboratory

Dzyadevych S. V., Chief Research Scientist, Dr.Sci., Professor
Sergeeva T. A., Leading Research Scientist, Dr.Sci.

Korpan Ya. |., Leading Research Scientist, Ph.D.

Arkhypova V. M., Senior Research Scientist, Ph.D.

Biloivan O. A., Senior Research Scientist, Ph.D.

Rachkov O. E., Senior Research Scientist, Ph.D.

Soldatkin O. O., Senior Research Scientist, Ph.D.

Research Area

Scientific and technological aspects of the development
of bio- and chemosensor systems based on electrochemical
and optical transducers

Current Research Activities and Recent
Achievements

¢ Development and creation of micro/nano electro-

chemical bio- and chemosensors for the in vitro and
in vivo determination of major metabolites, some
neurotransmitters, alcohols, aldehydes and toxic
substances

Shkotova L. V., Senior Research Scientist, Ph.D.
Zinchenko O. A., Research Scientist, Ph.D.
Pyeshkova V. M., Research Scientist, Ph.D.
Marchenko S. V., Junior Research Scientist
Sayapina O. Ya., Junior Research Scientist, Ph.D.
Zhybak M. T., Ph.D. Student

Chan Deni, Ph.D. Student

Dudchenko O. Ye., Ph.D. Student

Matsishin N. J., Ph.D. Student

e Use of nanomaterials, nanotubes and zeolites to improve
analytical characteristics of bio- and chemosensor devices

e Use of new genetically engineered proteins and synthetic
recognition molecules to create sensors with given
analytical characteristics

¢ Creation of synthetic analogues of biological receptors by
molecular imprinting (molecularly imprinted polymers —
MIP) and their introduction in sensor technology, solid
phase extraction and chromatography

¢ Development of electrochemical and optical
(immune- and DNA-) sensors

e Study on fundamentals of interaction of immobilized
enzymes with substrates and inhibitors using electro-
chemical sensors

affine

Conductometric
determination  of
aldehydes

SPR-based system for identification of viruses,
DNA- and for immune diagnostics

enzyme

system  for  Colorimetric sensor system for phenol
carbohydrates and  determination based on nano-MIP-membra-
nes




Potentiometric multisensor enzyme system
for analysis of toxic substances

National Grants

Projects of National Academy of Sciences of Ukraine:

2010-2012 N 3/1 Project: “Portable analyzer of alkaloids
in crops and foods based on electrochemical biosensor.
Creation of bioselective element and its adjustment
to analyzer operation” (scientific supervisor — Anna V.
El'skaya)

2010-2012 N 5/1 Project: “Portable analyzer based on
amperometric enzyme biosensors for quality control of
beverages in winemaking. Development of amperometric
enzyme biosensor for determination of glucose, lactate
and glycerol” (scientific supervisor — Sergiy V. Dzyadevych)
2010-2012 N 8/1 Project: “ISFET-based multisensor for
identification of major blood metabolites. Development
of biosensor elements for determination of glucose,
urea and creatinine, exploration of their work” (scientific
supervisor — Alexei P. Soldatkin)

2010-2012 N 21/1 Project: “Development and research
of sensor systems based on polymers-biomimics with
catalytic properties for phenol determination. Elaboration
of portable sensor systems for phenol determination”
(scientific supervisor — Tatiana A. Sergeeva)

2010-2012 N 4/2 Project: “Multibiosensor for deter-
mination of overall toxicity of solutions and some toxic
substances. Development of methods of immobilization
of enzymes and investigation of simultaneous operation
of the latter in multisensor” (supervisor — Valentina M.
Arkhipova)

2010-2012 N 6/2 Project: “Design and fabrication of
experimental prototypes of electrochemical biosensors
for the formaldehyde analysis in foods, pharmaceuticals
and environment. Development of formaldehyde analyzer
based on conductometric planar thin-film electrodes”
(scientific supervisor — Yaroslav I. Korpan)

2010-2012 N 7/2 Project: “Biosensor conductometric
system for saccharides analysis in food industry. Methods
of immobilization of enzyme and multienzyme complexes
and investigation of their work” (scientific supervisor —
Sergiy V. Dzyadevych)

2010-2012 N 28/2 Project: “Sensor based on the effect
of localized surface plasmon resonance in arrays of gold
nanostructures for investigation of biomolecular proces-
ses, molecular spectroscopy of organic compounds and
precision measurement of the refractive index. Investi-
gation of biomolecular processes by sensor based on the

ISFET-based multisensor enzyme system for
blood metabolites determination
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Optical biosensor based on nano-MIP-mem-
branes for determination of aflatoxin B1

effect of localized surface plasmon resonance” (scientific
supervisor — Olexander E. Rachkov)

2010-2014 Project: “Development of multiparametrical
devices for express detection and monitoring of che-
mical and biological liquid compounds. Elaboration of
methods of enzyme immobilization onto the surface of
multitransducers” (scientific supervisor — Sergiy V. Dzya-
devych)

2010-2014 N 24/12 Project: “Optical sensor systems
based on nanostructured molecularly imprinted polymer
membranes for environmental monitoring and medical
diagnostics” (scientific supervisor — Tatiana A. Sergeeva)
2010-2014 N 25/12 Project: “Development of bioselec-
tive membranes based on carbon nanomaterials functi-
onalized by biomolecules for creation of analytical micro-
devices of new generation” (scientific supervisors — Olga
A. Biloivan and Yaroslav |. Korpan)

2010-2014 N 5.34 Project: “Creation and exploration
of new nanobiomaterials based on recombinant single-
chain antibodies and nanostructured substrates for
nanobiosensor immune diagnostics” (scientific supervisor
— Alexei P. Soldatkin)

2010-2014 N 99/10-N Project: “Study on interaction of
nucleic acids with nanocrystalline semiconductors to
create new bionanostructured materials capable of recog-
nition of biologically important markers of hereditary
diseases” (scientific supervisor — Alexei P. Soldatkin)

International Grants

2013-2016 7th Framework Programme (FP7) N 318053
Project: “Micro/nanosensors for early cancer warning
system —diagnostic and prognostic information” (scientific
supervisor — Yaroslav |. Korpan)

2012-2015 7th Framework Programme (FP7) N 318524
Project: “Integrated nanodevices” (scientific supervisor —
Sergiy V. Dzyadevych)

2012-2015 NATO Scientific Programmes N CBP.NUKR.
SFPP 984173 Project: “New electrochemical nanosensors
for determination of toxic ions” (scientific supervisor —
Yaroslav |. Korpan)

2011-2012 NATO Scientific Programmes N CBP.NUKR.CLG
984221 Project: “Development of biosensors for determi-
nation of botulinum neurotoxin and their adaptability to
products examination against biological terrorist attacks”
(scientific supervisor — Sergiy V. Dzyadevych)




Collaboration

with Ukrainian organizations:

Taras Shevchenko National University of Kyiv (Kyiv)
Institute of Cell Biology, NASU (Lviv)

V. E. Lashkaryov Institute of Semiconductor Physics, NASU
(Kyiv)

0. V. Palladin Institute of Biochemistry, NASU (Kyiv)
Institute of Electrodynamics, NASU (Kyiv)

F. D. Ovcharenko Institute of Biocolloidal Chemistry, NASU
(Kyiv)

Institute of Macromolecular Chemistry, NASU (Kyiv)
National Institute of Vine and Wine “Magarach”, NAASU
(Yalta)

Medved’s Institute of Ecohygiene and Toxicology, Ministry
of Health of Ukraine (Kyiv)

State Institution “V. P. Komisarenko Institute of Endo-
crinology and Metabolism of NAMS of Ukraine” (Kyiv)
Institute for Potato Research of National Academy of
Agricultural Sciences of Ukraine (NAASU) (PO Nemishaeve,
Borodianka district, Kyiv region)

V. M. Glushkov Institute of Cybernetics, NASU (Kyiv)

State Institution “Institute of Nephrology of NAMS of
Ukraine” (Kyiv)

Frantsevich Institute for Problems of Materials Science,
NASU (Kyiv)

with foreign organizations:

Université Claude Bernard Lyon 1 (Lyon, France)

Lyon Research Institute of Catalysis and Environment
(Lyon, France)

Jean Monnet University (Lyon, France)

University of Barcelona, Institute of Nanoscience and
Nanotechnology (Barselona, Spain)

University of Rovira and Virgili (Tarragona, Spain)

McGill University (Quebec, Canada)

Polytechnic School of Montreal, Department of Engine-
ering Physics (Montréal, Canada)

Texas University, (USA)

Clemson University (South Carolina, USA)

Cranfield University, Cranfield Health (Cranfield, UK)
Clarkson University, Department of Chemistry & Biomole-
cular Science (New York, USA)

Middle East Technical University (Ankara, Turkey)

Sogang University (Seoul, Korea)

Institute of Technology Tallaght (Tallaght, Ireland)
University of Bucharest (Bucharest, Romania)

University of Coimbra (Coimbra, Portugal)

Linkdping University, Biosensors & Bioelectronics Centre
(Linkdping, Sweden)
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University Joseph Fourier (Grenoble, France)

University of the Western Cape (Bellville, South Africa)
National Research Centre (Cairo, Egypt)

Nabeul Engineering Preparatory Institute (Nabeul, Tunisia)
Hassan Il University — Mohammedia (Mohammedia,
Morocco)

Fakir Mohan University, Department of Biotechnology
(Balasore, India)

“Tudomany és Technoldgia Transzfer Kft”
(Budapest, Hungary)

“Ecobioservices” Company (Florence, Italy)
“Electronical  Engineering”  Company
Morocco)

Company

(Casablanca,

Selected Publications
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characteristics of a pH-FETs biosensor based on immobilized
urease. Electroanalysis. 2013; 25(2):468-74.

Zinchenko OA, Marchenko SV, Sergeyeva TA, et al. Application of
creatinine-sensitive biosensor for hemodialysis control. Biosens
Bioelectron. 2012; 35(1):466-9.

Rachkov A, Patskovsky S, Soldatkin A, Meunier M. Surface
plasmon resonance detection of oligonucleotide sequences of
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p. 379-94.
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Professional Employment
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Since 2000

Scientist, Senior Research Scientist, Leader
Research Scientist, DTMGI, IMBG NASU, Kyiv,
Ukraine

Head of the Laboratory of Protein Biosynthesis,
DTMGI, IMBG NASU, Kyiv, Ukraine




El'skaya A. V., Head of Department Novosylna O. V., Junior Research Scientist

Negrutskii B. S., Head of Laboratory Verem’eva M. V., Junior Research Scientist

Shalak V. F., Senior Research Scientist, Ph.D. Vislovukh A. A., Junior Research Scientist

Porubljova L. V., Senior Research Scientist, Ph.D. Vlasenko D. O., Leading Engineer

Kovalenko M. 1., Senior Research Scientist, Ph.D. Trosyuk T. V., Ph.D. Student

Lukash T. O., Research Scientist, Ph.D. Koroljov O. S., Ph.D. Student

Research Area Current Research Activities and Recent

Achievements
We investigate the mechanisms of dynamic compart-

mentalization of the protein synthesis machinery in mammals, ¢ The concept of vectorial transfer of tRNA during transla-
molecular composition and cancer-related features of the tion elongation process in mammalian cells has been
translation elongation factor 1 (eEF1) complex, spatial established. Molecular mechanisms of tRNA channeling
structure, expression, post-translational modifications and have been uncovered

functions of the normal and proto-oncogenic isoforms of e Spatial structures of A1 and proto-oncogenic A2 isoforms
translation elongation factor 1A (eEF1A) of mammalian eEF1 have been shown to be different

despite 97 % homology of their amino acid sequences.

Spatial models of eEF1A1 and eEF1A2 isoforms

1
eEF1A1 eEF1A2
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Differential interaction of the isoforms with protein
partners has been demonstrated which might be
important for oncogenecity of A2

X-ray structure of the proto-oncogenic A2 isoform has
been obtained, in collaboration with Department of
Protein Synthesis Enzymology, and some peculiariries in
the mechanism of GTP/GDP exchange have been reveiled
Mechanism of overexpression of A2 in tumors has been
shown to be related to special microRNAs whose role has
been predicted theoretically and proved experimentally

e The components of macromolecular eEF1 complex have

been shown to function independently from the complex
in human cancer cells and tissues where the subunits may
apparently fulfill a non-translational role

National Grants

Several grants from National Academy of Sciences of
Ukraine, State Fund of Fundamental Research and the
Ministry of Education and Science of Ukraine have been
obtained. Recently, the laboratory works in frame of State
Key Laboratory of Molecular and Cell Biology

International Grants

2012-2014 Project PICS (Projet International de Coopé-
ration Scientifique) “Translation apparatus in cytosol: role
in mitochondrial translation and antioxidant homeostasis”
2012-2013 Project 5507 STCU (Science and Technology
Center in Ukraine) “The A2 isoform of translation elonga-
tion factor 1 as a potential oncomarker” supported

2011-2014 7™ Framework Programme (FP7) FP7-
INCO-2011-6, ERA-WIDE  Project:  “Strengthening
cooperation in Molecular Biomedicine between EU

and UKRAINE”, COMBIOM (scientific supervisor — Prof.
A. Elskaya)

2010-2011 Project UKR10/A10 “Structural and biological
studies of the eukaryotic elongation factors (eEF) 1B”,
supported by BMBF (Bundesministerium fir Bildung und
Forschung), Germany

2009-2012 Program of European science projects GDRI
grant “Earlier steps in the development of oncological,
autoimmune and neurodegenerative diseases”
2009-2011 Program of collaboration between Academy
of Sciences of Poland and Ukraine. Project “Investigation
of post-translational modifications of the components of
human translation machinery during carcinogenesis”
2009-2011 PICS (Projet International de Coopération
Scientifique) grant “Structural and Functional organization
of the translation apparatus in the cytoplasm of human
cells”

2008-2009 Program of collaboration between NASU
and Russian Academy of Sciences. Project “Structural
and functional study of the two tissue-specific forms of
eukaryotic elongation factor eEF1A”

2006—-2008 Wellcome Trust N 074742/704/7 “Two-faced
Janus: mammalian translation elongation factor 1A and its
isoforms”

2006—2008 INTAS Project 05-7750 “Multisubunit transla-
tion elongation factor 1 in health and carcinogenesis”
2005-2007 Program of collaboration between Academy
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of Sciences of Czech Republic and Ukraine, Project
“Thermodynamical analysis of the structure of the
elongation factors domainsin prokaryotes and eukaryotes”

Collaboration

with Ukrainian organizations:

R. E. Kavetsky Institute of Experimental Pathology, Onco-
logy and Radiobiology, NASU (Kyiv)

with foreign organizations:

Laboratory of Enzymology and Structural Biochemistry,
CNRS (Gif-sur-Yvette, France)

Laboratory of Epigenetics of Cancer, CNRS (Gif-sur-Yvette,
France)

University of Liverpool (Liverpool, UK)

Institute of Protein, RAS (Puschino, Russia)
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Laboratory of Systems Biology of Department of
Translation Mechanisms of Genetic Information

Head

Education and Degrees

1958-1964 Graduate Student, Bogomolets National Medical
University, Kyiv, Ukraine

1964-1967 Postgraduate Student, Department of Molecular

Biology, D. F. Chebotarev State Institute of

Gerontology, NAMSU, Kyiv, Ukraine

Ph.D. (biochemistry)

Dr.Sci. (molecular biology)

1968
1999

Professional Employment

1964-1975 Junior Research Scientist, Department of
Molecular Biology, D. F. Chebotarev State
Institute of Gerontology, NAMSU, Kyiv, Ukraine
Research Scientist, Department of Molecular
Mechanisms of Protein Biosynthesis, Institute of
Molecular Biology and Genetics (IMBG), NASU,
Kyiv, Ukraine
1980-1991 Senior Research Scientist, Department of
Molecular Mechanisms of Protein Biosynthesis,
IMBG NASU, Kyiv, Ukraine

1975-1980
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1991-1994 Research Scientist, Institute of Molecular and
Cell Biology, Albert-Ludwig University, Freiburg i.
Br., Germany

Senior Research Scientist, group leader,
Department of Translational Mechanisms of
Genetic Information (DTMGI), Laboratory of
Protein Biosynthesis, IMBG NASU, Kyiv, Ukraine
Leading Research Scientist, DTMGI, Laboratory
of Protein Biosynthesis, IMBG NASU, Kyiv,
Ukraine

Head of the Laboratory of Systems Biology,
DTMGI, IMBG NASU, Kyiv, Ukraine

1994-1999

2000-2009

Since 2009

Honours, Prizes, Awards

1998-1999 Personal Grant from Jozef Mianowski Fund,
Poland (2 months)
Personal Grant from UICC (Global Cancer
Control), ICRET (International Cancer Technology
Transfer Fellowships) N580, 2001 for the work
in National Cancer Institute, NIH (National
Institutes of Health), Bethesda, USA (3 months)
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El'skaya A. V., Head of Department
Obolenska M. Yu., Head of Laboratory
Tokovenko B. T., Senior Research Scientist, Ph.D.
Fedorenko O. A., Senior Research Scientist, Ph.D.

Martsenyuk O. P, Research Scientist, Ph.D.
Rodrigues R. R., Engineer

Research Area

e Systems Biology. Bioinformatics: Whole genome search
for target genes of transcription factors; Reconstruction
of gene regulatory networks. Theoretical predictions and
experimental corroborations.

e Gene expression and its regulation in eukaryotic cells.

Current Research Activities and Recent
Achievements

Systems analysis of non-canonical
functions of interferon alpha

The regulation of gene expression at the transcriptional
level relies upon the effects of the transcription factors
(TF) bound to specific regulatory elements. Experimental
identification of TF binding sites within single-gene promoters
is effort- and time-consuming with no prior information.
We have elaborated a genome-wide finder of regulatory
elements in promoters of protein coding genes available at
http://biomed.org.ua/COTRASIF/. The application of this tool
to the search for potential target genes of prior response
to interferon alpha (IFNa) has revealed several previously
“unknown” genes referring to the central nervous and
compliment systems. Experimental verification of theoretically
anticipated genes is in the focus of our current investigations.
The modern systematic approach to capture the behavior
of cellular genome is to develop the mathematical model
of gene regulatory network (GRN) where the nodes are the
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Chabanova M. V., Technician
Kuklin A. V., Ph.D. Student
Draguschenko O. O., Ph.D. Student
Korneeva K. L., Ph.D. Student
Frolova A. O., Ph.D. Student
Dotsenko V., Ph.D. Student

genes and the edges represent interactions between genes via
MRNAs and proteins. The reconstruction is based on the data
of gene expression profiling by microarray or next generation
sequencing and ever developing methods of bioinformatics.
To get the GRN in rat hepatocytes treated with IFNa we
conducted microarray experiment and elaborated Ensemble
method for the GRN reconstruction (see source code and data
repository at https://github.com/sysbio-vo/).

“Antipathogenic”
effectors

PARP

Ubidquitination
ol IS Gylation

MHC presentation &
intercellular
communication

Mucleic acids
processing &
metabolism

Transcription
factors

Translation

Fig. 1. Time-dependent response of differentially expressed genes in
rat hepatocytes to IFNa. The square of the big sectors (colored plus
white parts) is proportional to the number of differentially expressed
genes after 6 h of hepatocytes treatment with IFNa and the square
of the inner unshaded sectors — to the number of genes after 3 h
treatment




Gene expression during transition of liver
cells from quiescence to proliferation
induced by partial hepatectomy in rats

The liver conscientiously and successfully combines the
role of “biochemical laboratory” with the role of a major organ
of innate immunity. The hepatic cells constantly eliminate
the antigens derived from gastrointestinal tract, aging and
transformed cells and reveal self-tolerance to their continuous
presence. Extensive damage of liver parenchyma, transplan-
tation, when the transplanted organ is too small to cope with
metabolic demands or classical 70 % partial hepatectomy (PH)
reverse the tolerance and induce an innate immunity response
manifested by complement activation, cytokine production,
expansion of natural killer cells, activated signaling from
several Toll-like receptors and inhibitory signaling from signal
transducing and activator factor 3 preventing liver failure. We
have suggested a definite role of interferon alpha (IFNa) in
triggering liver restoration. Our recent studies have proved this
idea revealing transient up-regulation of IFNa mRNA and IFNa-
specific antiviral activity during 1 — 6 h post-PH preceding the
presynthetic period of hepatocytes cell cycle. The activation of
intracellular IFNa signaling after PH corroborated our results
(Chen and others 2010). The current activity is focused on the
study of expression of target genes of IFNa at the beginning of
liver restoration.

Fig. 2. Fold change of IFNa specific mRNA content in hepatocytes and
nonparenchymal cells after partial hepatectomy (A) and laparatomy (B)
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Folate-related metabolism of one-
carbon units in human placenta

Folate-related one-carbon unit metabolism (FOCM) is a
basic metabolic network tightly connected with essential cell
functions — proliferation, differentiation, maintenance of redox
status, all processes of methylation, etc. The experimental
study of each chain of the system with various alterations of its
multiple components is a laborious and expensive task though
the general behavior of the system is greatly required by
clinicians. The function of FOCM is tissue-specific and primarily
dependent on activities of its highly polymorphic enzymes,
vitamins B, folic acid and amino acids supply. The marker of
FOCM is a level of homocysteine which is up-regulated during
cardiovascular diseases, pregnancy pathologies, and mental
disorders. We created stoichiometric mathematical model
of FOCM in human placenta, taking into account the tissue-
specific characteristics of corresponding genes expression,
simulated the pathological situations typical for obstetrics
pathologies and analyzed the whole network behavior. The
results of analysis have revealed: firstly, the reliability of the
modelfor predictions of network behavior as some of predicted
characteristics correspond to experimentally obtained ones in
the most studied clinical pathologies; secondly, the obtained
predictions of the network behavior in slightly investigated
situations will serve as a road map for the further studies and
introduction of results into clinical practice.

apia suLoILay

Fig. 3. Changes of metabolic fluxes in folate-related metabolism at
twofold overload of human placenta with homocysteine

Folate and methionine cycles are represented at the figure. The
decrease of metabolic fluxes is marked with blue color and increase
—with red color. The more thick are the arrows the more pronounced
is the increase of the flux and more thin are the arrows the more
pronounced is the decrease of the flux




National Grants

Projects of National Academy of Sciences of Ukraine:

2012 N 69-53 Project: “Development of Ensembl method
with high rate of parallelization for gene regulatory
modeling in GRID environment”

2011 N I'16-46 Project: “Design of new highly parallelized
GRID-methods of gene regulatory networks modeling for
systems analysis of liver response to interferon alpha”
2010 N r16-46 Project: “Elaboration of new methods
of GRID calculations with high rate of parallelization for
systems analysis of liver regeneration by gene regulatory
modeling on the basis of large-scale study of gene
expression”

Grants of Ministry of Education and Science of Ukraine

2013 Grant for talented youth from President of Ukraine
“Estimation of risk factors for preecalmpsa development
and the markers for early diagnosis”

2006 Grant for talented youth from President of Ukraine
“Biomarkers for prevention of pregnancy’s complications”

International Grants

2008-2009 N M/28-2008 Grant from scientific and
technological cooperation Ukraine — Slovakia “Folate-and
detoxication activity in human placenta from environmen-
tally exposed pregnancies”

2008-2009 INTAS (The International Association for the
Promotion of Co-operation with Scientists from the New
Independent States of the Former Soviet Union) Grant
for young scientists N 06-1000014-5961 “Folate-related
one-carbon unit metabolism in human placenta from
environmentally exposed pregnancies”

2007-2009 STCU (Science and Technology Center in
Ukraine) N 4381 Project: “New technologies in the study
of interferon alpha functional activity”

2006-2009 UNESCO (United Nations Educational,
Scientific and Cultural Organization) Short-term Grants
(M.Perepelyuk, 2006; B.Tokovenko, 2007; A.Slonchak,
2008; A.Kuklin, 2009)

2006-2007 Grant from scientific and technological
cooperation Ukraine — Slovakia N 152-2006 “Polluted
environment and genotoxic damage of human placenta”
2006-2007 Grant from International Federation of
Scientists in the area Medicine “Interferon alpha and its
role in liver cells transition from quiescence to prolife-
ration”

2001 UICC, ICRET N 580 Project: “DNA adductsin placentas
of environmentally exposed pregnancies”

Grant form Polish Ministry of science and education
N 40115732/3043 “Regulation of GSTP1 expression in
human placenta from environmentally exposed pregnan-
cies”
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Collaboration

with Ukrainian organizations:

State Institution “L. V. Gromashevsky Institute of Epide-
miology and Infectious Diseases of NAMS of Ukraine”
(Kyiv)

Bogomoletz Institute of Physiology, NASU (Kyiv)

with foreign organizations:

University of Warsaw, Institute of Informatics (Warsaw,
Poland)

Institute of Cell Biology, Histology and Embryology,
Medical University of Graz (Graz, Austria)
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Head

Education and Degrees

1968-1974 Graduate Student, Bogomolets National Medical
University, Kyiv, Ukraine

1978-1982 Ph.D. Student, Department of Gene Engineering,
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(IMBG), NASU, Kyiv, Ukraine

1990 Ph.D. (molecular biology)

2013 Dr.Sci. (molecular biology)
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Senior Research Scientist
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Professional Employment

1977-1984 Engineer, Department of Gene Engineering,
IMBG NASU, Kyiv, Ukraine

1984-1992 Junior Research Scientist, Department of Gene
Engineering, IMBG NASU, Kyiv, Ukraine

1992-1998 Research Scientist, Department of Gene
Engineering, IMBG NASU, Kyiv, Ukraine

1998-2008 Senior Research Scientist, Department of
Molecular Genetics, IMBG NASU, Kyiv, Ukraine

Since 2008 Head of the Department of Molecular Genetics,
IMBG NASU, Kyiv, Ukraine




Telegeev G. D., Head of Department

Maliuta S. S., Dr.Sci., Professor, Corresponding Member of NASU
Shvachko L. P, Senior Research Scientist, Ph.D.

Alkhimova O. G., Senior Research Scientist, Ph.D.

Dybkov M. V., Research Scientist, Ph.D.

Lysetska T. Yu., Research Scientist, Ph.D.

Cherepenko O. Y., Senior Research Scientist, Ph.D.

Research Area

e Investigation of factors and molecular mechanisms of
malignant transformation in human

e Development of technology of targeted drug delivery to
eukaryotic cells

Current Research Activities and Recent
Achievements

Study on molecular pathogenesis of chronic myelogenous
leukemia (CML) and role of Bcr domains in this pathology.

Elaboration of the test-system for Ph-positive leukemias
diagnostics and detection of Abl mutations in patients with
resistance to imatinib.

Formulating novel role of PH domain as protein-protein
and protein-lipid anchor, study on proteins that interact with
it as well as changes in methylation status of the promotor
regions of certain genes in cancer.

Development of nanovectors on the basis of branched
dextran-polyacrilamide and dispersed silicium for targeted

Fig 1. Proteomic analysis of proteins that interact with the PH domain
of Ber-Abl(A) SDS-PAGE analysis of purification of PH domain of Bcr-
Abl with histidine tag (amino acid residues 674-869). Visualization
was carried out using the dye Coomassie brilliant blue B) Two-
dimensional gel electrophoresis of total cellular proteins from the
K562 cell culture. PH gradient separation in the first dimension and
SDS-PAGE direction are shown on the top and on the right side of
the gel, respectively. Images of two-dimensional gels of proteins
that were co-precipitated with PH domain containing histidine tag
(C)). Two-dimensional gel electrophoresis of total cellular proteins
containing His tag or with His tag alone (D). Silver staining (left side
panel) and 35S-label