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MAJOR RESEARCH INTERESTS:

MAIN FIELD:

Molecular imaging, fluorescent microscopy, fluorescent spectroscopy of biological molecules, GFP-

like color fluorescent proteins.

OTHER FIELDS:

Analytical biochemistry, neonatal screening and prenatal diagnostics, protein engineering,
immunochemistry, photodynamic therapy (PDT), enzymology, bioconjugate chemistry, biosensors, cell
biology.

SUMMARY OF RESEARCH INTERESTS

At the department of chemical enzymology of the Moscow State University I specialized in the
study of structure and function of horseradish peroxidase. We demonstrated that the conformational
dynamics and permeability of the active site of peroxidase for low molecular substrates is very essential
for efficient catalysis (1980).

In the field of immunoassay research principle attention was devoted to the development of the
labels with wavelength-resolution (WR-FIA, porphyrins (1987) and phthalocyanines (1992)) and time-



resolution (TR-FIA, novel europium chelates (1987) and phosphorescent metalloporphyrins (1989)) for
the minimization of the background signal of the biological samples, in order to reach high sensitivity in
the detection of biological substances. The monoclonal antibodies against Pd-coproporphyrin for
noncovalent labeling of antibodies (UniFIA) were obtained. The methods for depositing Langmuir-
Blodgett films of antibodies onto solid-surface supports were developed, and the immunological
properties of these films are also under study.

In 1987 the project dealing with photodynamic therapy was started. The use of conjugates of
monoclonal antibodies with photodynamic agents makes it possible to change fundamentally the
strategy of selecting a photodynamic agent and to use this method for selective photodestruction of
viruses (1989). The main purpose of this project is to study the structure and photodynamic properties
of dyes conjugated with antibodies, biotin, avidin and to reveal a target of photodynamic action in the
case of photoimmunotoxin at cell level.

In 1998 new project on novel fluorescent proteins homologous to green fluorescent protein
(GFP) was initiated. Cloning and comparative analysis of GFP homologues from other species could
greatly further many fields in biotechnology and medicine. GFP-like fluorescent proteins have been
found in nonbioluminescent reef-dwelling coral species, in spite of the general opinion that GFP-like
proteins are always functionally linked to bioluminescence. Four of the new proteins emit green light,
one yellow, and one red. Despite low degrees of homology, it can be inferred that all the proteins share
the same beta-can fold first observed in GFP. Main attention is paid to the study of the structure of
chromophores and mechanism of its formation, to the conformational dynamics and permeability of the
proteins for low molecular substances.

In 2005 project on in vivo enzymology based on fluorescent life-time imaging microscopy
(FLIM) and fluorescent resonance energy transfer (FRET) was started. Genetically encoded FRET pairs
of red fluorescent proteins were developed as substrates for caspases. The applicability of this approach
for small animal whole body imaging was demonstrated. My laboratory of physical biochemistry (A.N.
Bach Institute of biochemistry RAS) have a great experience in work with fluorescent proteins (FP’s)
starting from genetic manipulations with gene of FP, isolation and purification of target proteins, on out
to investigation of their properties and development of sensors based on them, and then study the
applicability of these sensors in living cells and small laboratory animals. Work on the study of
conformational equilibria in fluorescent proteins (including the protein KFP) has carried out here a long
time.

In 2010 project on nanobiosafety was started. Main goal of the project is to study the
biodistribution of nanoparticles in whole organism depending on size, charge and surface chemistry.

RECENT SCIENTIFIC ACTIVITIES

Conference Chair, Program Committee: Conference on Advanced Fluorescence Imaging Methods
ADFLIM Dagomys - Sochi, Russia, October 3-6, 2016 (www.adflim.org)

Conference Chair, Program Committee: 1-st School on ADFLIM Moscow, December 12-14, 2016
Conference Chair, Program Committee: 2-st School on ADFLIM St-Petersburg, July 26-28, 2017

Program Committee: V International Symposium Topical Problems of Biophotonics, Nigny
Novgorod-Elabuga- Nigny Novgorod, Russia, 20-24 July, 2015

Program Committee: IV International Symposium Topical Problems of Biophotonics, Nigny
Novgorod-Yaroslavl-Kazan- Nigny Novgorod, Russia, 21-27 July, 2013



IV Russian Biophysical Congress, Nigny Novgorod, Russia, 20-26 August, 2012

Program Committee: III International Symposium Topical Problems of Biophotonics, St.-Peterburg
— Nigny Novgorod, Russia, 16-22 July, 2011

Program Committee: VI Congress of Russian Photo biological Society, Schepsi, Russia, September
15-22, 2011

Program Committee: 12" International Conference on Laser Applications in Life Sciences (LALS-
2010) Ouluy, Finland, June 9-11, 2010

Program Committee: II International Symposium "Topical Problems of Biophotonics — 2009",
Nizhniy Novgorod, 19-24 July (2009)

Conference Chair, Program Committee: “Small Animal Whole-Body Optical Imaging Based on
Genetically Engineered Probes”, part of SPIE's Photonics West BiOS 2008, January 19-24, 2008,
San Jose Convention Center, San Jose, California

Conference Chair, Program Committee: “Small Animal Whole-Body Optical Imaging Based on
Genetically Engineered Probes”, part of SPIE's Photonics West BiOS 2007, January 20-25, 2007,
San Jose Convention Center, San Jose, California

Conference Chair, Program Committee: “Genetically Engineered Probes”, part of SPIE's Photonics
West BiOS 2006, January 21-26, 2006, San Jose Convention Center, San Jose, California

Conference Chair, Program Committee: “Genetically Engineered and Optical Probes for Biomedical
Applications”, part of SPIE's Photonics West BiOS 2005, January 22-27, 2005, San Jose Convention
Center, San Jose, California

Conference Chair, Program Committee: “Genetically Engineered Fluorescent and Bioluminescent
Probes”, part of SPIE's Photonics West BiOS 2004, January 24-29, 2004, San Jose Convention
Center, San Jose, California

Conference Chair, Program Committee and Session Chair: “Genetically Engineered Probes”, part of
SPIE's Photonics West BiOS 2003, January 27-28, 2003, San Jose Convention Center, San Jose,
California

Program Committee and Session Chair: “Advanced Techniques in Analytical Cytology VI”, part of
SPIE's Photonics West BiOS 2002, January 19-25, 2002, San Jose Convention Center, San Jose,
California

Program Committee and Session Chair: “Advanced Techniques in Analytical Cytology V”, part of
SPIE's Photonics West BiOS 2001, January 20-26, 2001, San Jose Convention Center, San Jose,
California

Program Committee: “Advanced Techniques in Analytical Cytology IV”, part of SPIE's Photonics
West BiOS 2000, January 22-28, 2000, San Jose Convention Center, San Jose, California

Session Chair: "Dyes and Detection”, part of Advanced Techniques in Analytical Cytology IV. BiOS
2000, January 22-28, 2000, San Jose Convention Center, San Jose, California



THESIS COMMITTEE MEMBER:

Thesis committee at the Chair of the Chemical Enzymology, Department of Chemistry,
Lomonosov Moscow State University, Moscow.

Thesis committee at the A.N.Bach Institute of Biochemistry of the Russian Academy of Science,
Moscow

TEACHING:
Chair of the Chemical Enzymology, Department of Chemistry, Lomonosov Moscow State
University, annual training course for students and postgraduate students: Methods of fluorescent
spectroscopy in biochemistry, biology and medicine. Moscow, Vorobiyovi Gori, Department of
Chemistry, Lomonosov Moscow State University.

SPIE's Education Program, short course on:

SC695 Optical in vivo Biosensing based on color fluorescent proteins

Photonics West 2007, - January 24, 2007 at San Jose Convention Center in San Jose, California
SC695 Noninvasive Fluorescent in vivo biosensing for Drug Design and Screening

Photonics West 2005, - January 24, 2005 at San Jose Convention Center in San Jose, California.

Basic Principles of Microsecond Time-Rewlved Photoluminesceni Labeling Technology':

Photonics West 2003, - January 28, 2003 at San Jose Convention Center in San Jose, California.
Photonics West 2002, - January 21, 2002 at San Jose Convention Center in San Jose, California.
Photonics West 2001, - January 24, 2001 at San Jose Convention Center in San Jose, California.
Photonics West 2000, - January 24, 2000 at San Jose Convention Center in San Jose, California.

SPIE's Photonics West '99 Education Program, short course on 7arget Dyes: Basic Principles of
Microsecond Time-Rewlved Photoluminesceni Labeling Technology’, - January 26, 1999 at San Jose
Convention Center in San Jose, California.

GRADUATE STUDENTS:
Gabibov Alexander, MS, chemical kinetics & catalysis (1977)
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Zubova Nadya, PhD, biochemistry (2006)
Jerdeva Viktoria, PhD biochemistry (2007)



Liysan Arslanbaeva, PhD biochemistry (2011)
Alexander Rusanov, PhD biochemistry (2011)
Alexander Goryashenko, Ph.D. biochemistry (2013).
Yana Loginova, Ph.D. biochemistry (2013)
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Member of the Scientific and Administrative Council of the Institute of Biochemistry of the
Russian Academy of Science, Moscow
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