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1. The current state of the
organizations-participants of the
Soviet Biological Weapons Program
In modern Russia.

2. Risk of dual-use of advances In
molecular microbiology from own

experience.
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Yuriy A. Ovchinnikov,
Scientific leader of the Soviet biological
weapons program
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BW PRODUCTION FACILITIES IN STEPNOGORSK
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Storage bunkers in foreground, Building 211
behind bunkers, and Building 221 in background

Building 221 interior with a row of Row of refrigeration units
20,000 liter fermenters
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— CLUSTER BOMB WITH BOMBLETS
lodefense FOR BW DISSEMINATION

1) Bomb dropped from 2) Bomblets released 3) Bomblets deploy
plane parachutes

SOURCE: Handicap International


http://www.gmu.edu/

BW FIELD TRIALS ON VOZROZHDENIYE
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Vozrozhdeniye
__— Island

Aralsk-7’s Field Scientific Research
Laboratory complex
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THE FORMER “BIOPREPARAT” AND ANTI-PLAGUE
SYSTEMS IN THE MODERN RUSSIA

Ministry of Health and Social Development

iodefense

— Sanitation Inspector-General
Federal Medico- Federal Service for Surveillance in Consumer
Biological Agency Rights Protection and Human Well-Being
State Scientific Center- Russian Scientific and
“The State Scientific Research Anti-plague
.| Research Institute of State Scientific Center Institute “Mikrob", Saratov
Biological Instrument of
Making”, Moscow Applied Microbiology Rostov-on-Don Research
—> and Biotechnology, and Development Anti-
Federal State Obolensk, Moscow plague Institute
Unitary Institution region
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Institute

St. Petersburg

Koltsovo,

State Institution o :
Novosibirsk Region

“Research Center for
Toxicology and Volgograd Scientific and

Hygienic Research Antiplague
Regulation of Institute

Biopreparations”,
Serpukhov Irkutsk Research and
Development Anti-plague

. . . Institute of Siberia and the
The former “Biopreparat” institutes are shown by red Far East

letters, the anti-plague institutes are shown by green.
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STATE RESEARCH CENTER OF VIROLOGY AND
BIOTECHNOLOGY “VECTOR”

lodefense (http://lwww.vector.nsc.ru)
Federal Service for Surveillance in Consumer
Rights Protection and Human Well-Being
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As of January 2004, “VECTOR” had a staff of 1142, of which 641 were
directly involved in scientific research, including 19 Doctor of Sciences

- Investigations of Ebola, Marburg, and orthopox viruses.

- Epidemiological and laboratory studies of tick-borne encephalitis and
hanta viruses.

- Structural and functional investigations of genomes and virulence
factors.
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STATE SCIENTIFIC CENTER OF APPLIED
MICROBIOLOGY AND BIOTECHNOLOGY

odefense (http://www.obolensk.org)

Federal Service for Surveillance in Consumer
Rights Protection and Human Well-Being
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The Center employs a scientific staff of over 780, including 131
doctoral-level scientists. There are 23 basic research and support

- Plague, anthrax, tularemia, melioidosis, tuberculosis, toxoplasmosis,
salmonellosis and borreliosis investigations.

- Design and evaluation of new anti-microbial compounds.

- Mechanisms of bacterial virulence.

- Experimental vaccines and therapeutic approaches.

- Biochemistry and physiology of pathogenesis.
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STATE RESEARCH INSTITUTE OF HIGHLY PURE
BIOPREPARATIONS, ST. PETERSBURG

lodefense (http://Iwww.hpb-spb.com) »
Federal Medico-Biological Agency 04Bb

The Institute employs 268 workers
Involved in research and develop-
ment. Of these, 178 are scientific
workers, including 10 doctors of
science, six with the designation of
Academician, and 59 PhDs.

The Institute specializes in novel therapeutics and diagnostics based
on immunological research, particularly the production of monoclonal

antibodies, cytokines and peptides of therapeutic interest; new
adsorption materials for purification of proteins and extracorporeal
therapy; and novel drug delivery systems.
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STATE SCIENTIFIC RESEARCH INSTITUTE .
OF BIOLOGICAL INSTRUMENT MAKING,
iodefense MOSCOW

Federal Medico-Biological Agency
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This Institute specializes in the research and development of novel
diagnostics for infectious and somatic diseases using luminescence
microassay technology. The major product line is PHOSPHAN, a

biochip technology with a wide range of applications in detection
and quantification of biological molecules.
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ANTI-PLAGUE SYSTEM

Federal Service for Surveillance in Consumer
iodefense  Rights Protection and Human Well-Being
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RUSSIAN SCIENTIFIC AND RESEARCH

.. ANTIPLAGUE INSTITUTE "MIKROB", (ﬁ‘;
=" SARATOV (http://www.microbe.ru) 2

— Federal Service for Surveillance in Consumer
Rights Protection and Human Well-Being

2. The study on biophysical properties and roles In
Immunopathogenesis of antigenic components of plague, tularemic
and anthrax microbes, expressed on a cell surface. The methods for
Isolation, extraction, purification and primary characterization of

antigenic components of plague microbe related to S-layers are
optimized.
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ROSTOV-ON-DON RESEARCH AND
DEVELOPMENT ANTI-PLAGUE INSTITUTE 2¢

odefense (http://antiplague.ru)

memmmmmm [ederal Service for Surveillance in Consumer
Rights Protection and Human Well-Being

guinea pig). Hly-gene of V. cholerae eltor (located on a DNA fragment
equal to 6560 nucleotide pairs) is cloned; the physical map of cloned
gene is constructed. The strains of classic choleraic vibrios are
constructed, which actively produce hemolysin of V. eltor. survey of
modes of its rising.
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STAVROPOL RESEARCH AND DEVELOPMENT
ANTI-PLAGUE INSTITUTE (http://www.snipchi.ru)

iodefense

Federal Service for Surveillance in Consumer
Rights Protection and Human Well-Being
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. Study of anthracic toxi-infectious shock in experiments.
2. Study on the efficiency of immunomodulators in combination with
antibiotics in case of anthrax emergency prophylaxis.

=

. The study on certain aspects of the ecology of plague agents and
carriers in the Central-Caucasian natural foci.
. Development and perfecting of methods of treatment and specific

particular prophylaxis of brucellosis.

. Experimental basing of application of certain antibacterial drugs for
cholera etiotropic treatment. Risks in multiple drug resistance
appearance. Cholera strains sensitivity to antibiotics.
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VOLGOGRAD SCIENTIFIC AND RESEARCH
ANTIPLAGUE INSTITUTE
lodefense (http://vnipchi.rospotrebnadzor.ru)

semmmmmm Hederal Service for Surveillance in Consumer
Rights Protection and Human Well-Being

1. Mastering schemes for tfeatment glanders and melioidosis and studying
factors affecting the efficiency of antibacterial drugs against pathogenic

. Improvement of epidemiologic inspection over cholera on the territory of
Russia (with the use of monoclonal antibodies-based
magnetoimmunosorbents).

. Improvement of the technology of the laboratory production of
iImmunoenzymic preparations for the immunodiagnosis of brucellosis.

. Study of the role of campylobacteriosis in the structure of acute
Intestinal infections in Volgograd region.

. Improvement of methods for the diagnosis of Q fever.
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IRKUTSK RESEARCH AND DEVELOPMENT

ANTIPLAGUE INSTITUTE OF SIBERIA AND THE

lodefenseEAR EAST (http://www.irkutsk.ru/chumin)
| Federal Service for Surveillance in Consumer
Rights Protection and Human Well-Being

2. Making cadastres of Siberian mountain foci of plague.
Optimization of measures of field disinsection. Peculiarities of life
and development schemes of different species of fleas are

studied.
3. The study of cell membranes immunogenic activity of a choleraic

vibrio and survey of modes of its rising.
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JSC Rosagrobioprom

EOAD
. #ROSAGEOBIOPEOM:
Shehyolkovo Armavir
Biocombine Biofactory
Eursk Institute of Biotechnologies in Stavropol
Biofactory Weterinary Medicine Biofactory

Pokrow Trading Company ﬁll—Russian RE; earch
Biological Plant “BIOPROMT Institute for Animal

Protection

Over 4000 highly skilled specialists, including biologists,
biochemists, production engineers, mechanic engineers, operators
of the production equipment, economists, and other experts work
at the various enterprises.
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RJSC
Rosagrobioprom

brings together five leading manufacturing facilities (Biofactories) located in
Shelkovo, Kursk, Pokrov, Armavir and Stavropol; two top-notch research
centers, the All-Russian Research Institution of Veterinary Virology and
Microbiology, Russian Academy of Agricultural Sciences, Pokrov, Moscow
Region (African swine fever) and the Federal Center of Animal Health
Preservation, Vladimir (foot-and-mouth disease).

The Rosagrobioprom product line includes:
- Vaccines for various diseases in horses, cattle, pigs, poultry, fur-producing

- Diagnostics: allergenic, antigenic, serums, kits and test-systems, and
bacterial viruses;

- Medical serums and globulins;

- Probiotics

- Biostimulants and Biomodulators;
- Chemical pharmaceutical products;
- Fodder additives;

- Nutrient Media;

- Cell cultures.
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ALL-RUSSIAN RESEARCH INSTITUTE OF
PHYTOPATHOLOGY, BOLSHIE VYAZYOMY,
lodefense MOSCOW REGION
(http://vniif.ru)

The Institute employs 231 people including 143 scientists,
among them 69 PhDs, 11 doctors of sciences
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e M[NISTRY OF DEFENSE

1. Scientific Research Institute of Microbiology,
Vytka: Plague, Anthrax, Tularemia, Typhus, Q fever,
Brucellosis, Glanders.
2. Center for Military Technical Problems of Anti-
Bacteriological Defense, Yekaterinburg : Anthrax.
3. Center of Virology, Sergiev Posad, Moscow

4. Scientific Research Institute of Military Medicine,
St. Petersburg: one of the leading centers for
defense against biological weapon. It is engaged In

vaccine testing, development of mass immunization
and prophylactic methods.
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SHEMYAKIN-OVCHINNIKOV INSTITUTE OF  _—=

BIOORGANIC CHEMISTRY OF THE *‘-:
lodefense R JSS|AN ACADEMY OF SCIENCES, @
— MOSCOW (http://www.ibch.ru)

The Institute and its Branch employ 1300 people including 450
researchers (280 persons with Ph.D. and D.Sc. degrees).

Enzyme Chemistry Laboratory "Polymers for Biology" Laboratory
Laboratory of Oxylipins Laboratory of Peptide Chemistry
Laboratory of Structure and Functions of Laboratory of Molecular Bioengineering
Human Genes Protein Engineering Group

Laboratory of Carbohydrate Chemistry Laboratory of Neuropeptide Reception
Laboratory of Lipid Chemistry Laboratory of Biotechnology
Laboratory of Genes for Regeneration Laboratory of X-ray structural analysis
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BRANCH OF SHEMYAKIN AND OVCHINNIKOV 1
INSTITUTE OF BIOORGANIC CHEMISTRY, 1:
todefense PUSHCHINO, MOSCOW REGION MNBEX

E— (http://www.ibch.ru/en/branch)

At present, the Pushchino Branch of the Institute staff is 315 persons,
In total. 155 of them are directly involved in scientific work, including 83
persons at research positions. 4 persons have degree of the Doctor of
Sciences and 37 - the Philosophy Doctor.

Scientific Structure:
Laboratory of Peptide Chemistry
Laboratory of Protein Chemistry

Plant Biotechnology Laboratory
- Biological Testing Laboratory

Bioengineering Division
Biotechnology Division
The Animal Breeding Center


http://www.gmu.edu/
http://www.ibch.ru/en/branch

N.F. Gamaleya Institute for Epidemiology
and Microbiology of the Russian Academy |
odefense  of Medical Sciences, Moscow

(http://www.gamaleya.ru)

Production of bacterial preparates
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D.l. IVANOVSKY VIROLOGY RESEARCH _e
INSTITUTE, MOSCOW |

lodefense (http://www.virology.ru)
— Russian Ministry of Health and Social
Development

Victor M. Zhdanov, Dmitry K. Lvov,
the first chairman of the Interdepartmental awarded by the
Scientific-Technical Council on Molecular last Order of Lenin

Biology and Genetics (P.O. Box A-3092) in 1991
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PHYLOGENETIC TREE OF THE SCHEMATIC ILLUSTRATION OF A BINDING
FIMBRIAL MONO- (YELLOW) AND OF MONO- (A) AND POLY- (B) ADHESINS
POLY- (RED) ADHESINS TO HOST-CELL RECEPTORS

iodefense

Host ceII

I I Host ceII
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Bacterial cell
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Zavialov A., Zav’yalova G., Korpela T. & Zav'yalov V. (2007) FGL chaperone-assembled fimbrial
polyadhesins: anti-immune armament of Gram-negative bacterial pathogens. FEMS Microbiol.
Rev. 31: 478-514.

Zav'yalov V., Zavialov A., Zav’yalova G. & Korpela T. (2010) Adhesive organelles of Gram-negative
pathogens assembled with the classical chaperone/usher machinery: structure and function
from a clinical standpoint. FEMS Microb. Rev. 34: 317-378.
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THE SCHEME SHOWS HOW POLYADHESINS
MAY ACT IN CONCERT WITH THE TYPE Il
odefense SECRETION SYSTEM
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Zav'yalov V. (2012) Fimbrial polyadhesins: anti-immune armament of Yersinia. Adv. Exp. Med. Biol. 954:
183-201.
Zav'yalov V. (2013) Polyadhesins: an armory of Gram-negative pathogens for penetration through the

Immune shield. Biotecnologia acta 6: 144-161.
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GENE CLUSTERS ENCODING POLYADHESINS

Gene clasters related to the a-monophyletic group
\A. hydrophila AHA_0063-0058 - o= ="
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Gene clasters related to the k-monophyletic group
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S. enterica pefBACDorf5orf6orf7 » © oommmaps) > §

E. coli afrSRABCDE @<=

Gene clasters related to the A-monophyletic group

E.coli aafBCDA = &
Region2 Region1

E. coli aggDCBA T )

E. coli (agg-3)DCBA,astA,R ) > ) -4

E. coli (afa-3)FABCDE « »EpommmepE

E. coli (afa-7)CDGE (partial) D F
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E. coli dafaABCDE »EpEm B
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E. coli hdaDCBA [ —— Yl

P. syringae PSPPH_A0063-0066 T mmp

S. enterica safABCD CoEpr——>m

S. enterica sefABCR oEpr—— 4

Y. enterocolitica myfABC Comp—— >

Y. pestis psaEFABC [ B e——

E. coli ECSE-P2-0001-0005 -

Y. pestis caf1R, 1M, 1A, 1 [l e 0 d

E. coli CS3-1,-2,-A
E. coli cssABCD

Galyov E.E., Smirnov O.Yu., Karlishev A.V., Volkovoy K.l., Denesyuk A.l., Nazimov L.V., Rubtsov K.S.,
Abramov V.M., Dalvadyanz S.M. & Zav'yalov V.P. (1990) Nucleoide sequence of the Yersinia pestis
gene encoding F1 antigen and the primary structure of the protein. Putative T and B cell epitopes.
FEBS Lett. 277: 230-232.

Zav'yalov V. (2012) Fimbrial polyadhesins: anti-immune armament of Yersinia. Adv. Exp. Med. Biol. 954:
183-201.

Zav'yalov V. (2013) Polyadhesins: an armory of Gram-negative pathogens for penetration through the
Immune shield. Biotecnologia acta 6: 144-161.
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I
Schematic illustration of F1 fiber
assembly

STRUCTURE AND ASSEMBLY OF THE F1 CAPSULE OF
YERSINIA PESTIS

Structure of the minimal F1 fiber

Yu XD, Dubnovitsky A, Pudney AF, Macintyre
S, Knight SD & Zavialov AV (2012) Allosteric
mechanism controls traffic in the
chaperone/usher pathway. Structure 20:
1861-1871.

Zavialov AV, Berglund J, Pudney AF,
Fooks LJ, Ibrahim TM, Macintyre S &
Knight SD (2003) Structure and
biogenesis of the capsular F1
antigen from Yersinia pestis:
preserved folding energy drives fiber
formation. Cell 113: 587-596.
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