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IIyHKT 6 TOBECTKY JHSA

IHocTosIHHBINH MYHKT NOBECTKH HA:

0030p 10CTHKeHHI B 00;1aCTH HAYKH

U Te€XHOJIOTHH, HMEIOIIHX OTHOIeHue K KonBennuu

O030p muposBbIxX goctukeHuit 3a 2011-12 rr. B 0o0s1acTn
OMOJIOTMYECKHX HAYK M OMOTEXHOJIOTUil, OTHOCAIIMXCHA K
KBTO v nmeromux noTeHuajga JBOiHOr0 NpUuMeHeHUu sl

IIpeacrasieno Poccuiickoii @enepanuei

1. B mHacrosee BpeMs peE3yJIbTaTbl IIPAKTUYCCKU Jr000ro HCCIICAOBAaHUA B
obnacTu MOJIGKyJ]HpHOi/II M KJICTOYHOW OWMOJIOTHMH ITaTOTCHOB YCJIIOBCKA, XHWBOTHBIX
nin paCTeHI/IfI MOryT OBITh HCITOJIb30BaHBI JUI ueneﬁ, OpOTHUBOpEHAIUX 3allpeTaM
KBTO.

2. JlocTrKeHHUsI OCIEIHUX JIET B 00JIaCTH MOJICKYJISIPHON OMOJIOTHH, TEeHOMHKH,
MPOTEMHOMHKH, TPUKIAJAHBIX OHOTEXHOJOTHH H OHOMHPOPMATHKH OTKPBHIBAIOT
HOBBIC TIEPCICKTUBBI CO3/MaHus A()PEKTUBHBIX TMpenaparoB /s JAHArHOCTHKH,
NpoGUIAKTHKH U JICUCHHUS HH()EKIIMOHHBIX O0JEe3HE.

3. IIpumenenue wmeronoB cekBeHupoBaHus JIHK, reHoMHOM mnacnopruzanuu
MHUKpPOOPTaHW3MOB MO3BOJSIET B  KpaTdyalllue CpOKH IPOBOAUTH TOYHYIO
UICHTU(PHUKALMIO JIFOOOTO MaTroreHa Mo MHOTHUM MapaMeTpaM, YTO MIPaeT KIIFUYEBYIO
pOJIb NpU pacCieOBaHUH NPHYMH WU TMPOUCXOXKICHUS BCHBIIICK HH(EKIMOHHBIX
GomnesHei.

4. [To marepuanam omyOmukoBanHbIX B 2011-12 rr. paboT Hamboiee THITUYHEIS
OuownccieoBaHusl, UMEIONINE MOTEHIHAI JBOWHOTO NPHMEHEHHS, MPOBOASTCS IO
CJIeIYIONINM HAITPaBICHHSIM:

! An English unofficial translation is included after the Russian text.
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HccienoBanus B 00,1aCTH MHOKECTBEHHOM JIEKAPCTBEHHOH YCTOHYHNBOCTH
H/WJIN YCTOHYHUBOCTH K IPYTHM AHTHMHKPOOHBIM Ipenaparam

5. AKTUBHBIE pa0OTHI MPOBOJSTCS B OTHOLIEHWHM Hauboyiee pacnpoCTpaHEHHOH
TPyl MUKPOOPTAaHU3MOB — SHTEPOOAKTEpUN (CaIbMOHEIIbl, KUIICUHbIE aJIOUKH)
— oOurarenell KUIICYHHKA YEJIOBEKa M )KMBOTHBIX, CIIOCOOHBIX 3arpsi3HATH OOBEKTHI
OKpYKarlleil cpenbl, MNPOAYKTbl THUTAHUS W TOTOBBIE Ontona, BO3OyauTenel
cubupckoit s3BbI, xoyiepbl. Ilo manHoi Temaruke B 2011-12 rr. omyGIMKOBaHBI
pabotsl crnenuanuctoB CIIA (9HTEpoOakTepuu, CaabMOHEIUIBI, CHOMpCKas s3Ba),
Snonun (cubupckas si3ea), KHP (kunieunas nanouka), Mpana (xosepa).

6. I/ISy‘Ia}OTCH KaK T'€HETHYEeCKUE MEXaHU3Mbl MHOXXECTBECHHOM HeKapCTBeHHOﬁ
yCTOfI‘IPIBOCTPI, TaKk W BO3MOXHOCTH HCKYCCTBCHHOTO MOACIUPOBAHUSA HOBBIX
mITaMMOB, yCTOfI‘IPIBI:IX K ONPEACIICHHBIM I'pyHIiiamM aHTHGaKTepI/IaHLHbIX CpeACTB.

HccaenoBanusi B 00J1aCTH MOBBIMIEHUsI MATOT€HHOCTH MHUKPOOPraHu3smMoB

7. Ony6nrkoBaHbl paboOTHI MO W3y4YeHHIO opTopeoBupycoB u rpunma A (KHP),
opynemnesa (Mcnanms).

8. B mae 2012 ronma onybiaukoBaHa coBMecTHass crarbsi creruanuctoB CIIA u
Snonnn 06 9KCIIEPUMEHTAIBHOM BapuaHTe M3MEHEHHOTO BHpyca
BbicokoniatoreHHoro rpunna A (HS5N1), cnmocoGHOTO akTHBHO paclipOCTpaHSTCS
BO3IYIIHO-KANleIbHEIM ITYTEM U BBI3BIBATh OMH300THH Cpexu JabopaTOpHBIX
>KUBOTHBIX. CTaThsi BHauaje ObUla 3ampemieHa K Iyonukanuu HannoHaIbHBIM
coBetoM mo OuoGezomacHocTu CIIA (NSABB), omHako mociie pereH3UpOBaHHS
MaTepuaibl OBLIH pa3MelleHbl B )XypHaie “Nature”.

HccienoBanusi B 00J1aCTH «KI'€HOB ABHPYJCHTHOCTH»

9. UranpsiHCKUE YyuyeHble H3y4arOT (OPMUPOBAHHWE [MATOTCHHBIX I[ITAMMOB
mure (Bo3OyIuUTENb MAM3CHTEPUU) IyTeM YTpaTbl HEKOTOPHIX T'€HETHYECKHUX
3JEMEHTOB KMIIEYHOM Majoyku. TakoM MeXaHHM3M MOXET CYIIEeCTBEHHO IOBBICUTH
ONacHbIC CBOMCTBa JHTeporeMopparuueckoi kuiieuynod mnanouku (O104:H4),
BeI3BaBiIei tetom 2011 roga snunemuro B EBpome.

10.  «ABupyIEeHTHBIE» T€Hbl BO30yauTeneil Oosie3sHEll pacTeHMH HCCIeayTCs
yuyenbimu HIBeiinapun u KHP.

HccaenoBanus B 00J1aCTH CeJEKIMH MITAMMOB ¢ M3MEHEHHOI X031 CKOM
cnenu(PpUIHOCTHIO M/WJIH MOBBINIEHHOI MATOreHHOCTHIO

11. OmyOnukoBaHB pabOTHI CIEIUANUCTOB ABCTpanuu (SHTEPOBUPYCH 71-TO
tuna), CIIA (Bupyc rpunna A HINI, Bo3Oynutenu cynepundekiuii), bpasunun
(Bupyc nmuxopanku JleHre).

HccaenoBanus HMMYHHUTET-IIPpEOAOJIeBAIOIIUX LITAMMOB

12.  Hwmerommecs MyOMUKallMK CBUACTENBCTBYIOT O paborax yueHbix CIIA wu
Hrtanuy mo u3ydeHUIo BO30YIUTENS YyMBl, B YACTHOCTH 10 aHAIHM3Y U KOHCTPYKIHH
MOJIEKYJIIPHBIX MEXaHH3MOB, IT03BOJISIIOIIMX IPEOAOIEBaTh KaK HCKYCCTBEHHBIH
(co3maHHBIN C TOMOIIBIO BAaKIWH), TAaK U €CTECTBEHHBIH NMMYHHUTET YEJIOBEKA.

MouJiekyasipHasi IMUAeMHOJIOT U

13. CymecTBoBaHHE W pPAaCIPOCTPAHCHUE YCKOJB3AIOUUX (ICKEHI) NaToreHoB
(manpumep, Bupyca rematutra C), OTIMYUTEIbHOM YEePTOM KOTOPBIX SBISAETCS
JKCIIpeccus AHTUI'CHOB C ATUITMYHBIMHA CEpPOJIOTHICCKUMHU CBOfICTBaMPI,
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MpeNCTaBIsAeT OOJBIIYI0 ONACHOCTh, TaK KaK 3HAUYUTEIHHO CHIKAeT 3(Q(PEeKTHUBHOCTD
JNUATHOCTHKH W BakIUHOMPOQIIAKTHKU. CyIIecTBYIONIHNE METOIbl MOJICKYISIPHOMI
OMOJIOTUU TO3BOJISIIOT TaK MOIU(GUIUPOBATH IMATOTEHBI, YTO WX OYOET CIOXKHO
0OHapYXUTh CYLIECTBYIOIUMH CPEICTBAMHU UACHTH()HKAIIH.

VII. TI'enomMuKka 4ejioBeKa

14. PacmmmdpoBka reHomMa 4YelOBEKa, H3YUYCHHE CBS3H MNOJUMOp(dHU3Ma T'CHOB
YeJI0BeKa ¢ HEKOTOPBIMU BO30OyANTEIsIMU OOJIe3HEH YenoBeKa, YCIeXH MOJICKYIISIPHOM
M KJIETOYHON OWOJIOTHH, 3HAHHWE T'CHETUYECKHUX OCOOCHHOCTEH pa3IMYHBIX HALUMH U
HapOAHOCTEH CO3MAIOT MPUHINIHAIBHYIO BO3MOXHOCTh MaHUITYIHPOBAHUS T€HOMOM
YyeoBeKa, M30MpaTeNbHOTO BO3ICHCTBUS Ha ONpEIeNEHHBIE packl. B HEKOTOPBIX
nyonukanusax (Biotecnology: Impact on biological warfare and biodefence;
Biosecurity and Bioterrorism 2003. V.1) peub unmér o co3maHuu OUOIOTHYECKOTO
OPYXHUS TPEThEro, «IOCTTCHOMHOT0» IIOKOJIEHHUs, KOTOPOE Ha3BaIH MEPEeIOBBIM
(advanced biological warfare — ABW).

VIII. MHccaenoBanus B 00,1aCTU OMOTEXHOJOTHHU, CAHTETHY€ECKO OMOJI0OTHH U
HAHOTEXHOJIOT Uil

15. Pa6oTbl, MOCBSIICHHBIC CO3IaHUI0 OAKTEPUATBHBIX PEIENTYp, OMyOINKOBAaHBI
B 2011-12 rr. cnenumanuctamu Ouunsaauu (nakrodauusiel) u CIIA (tynspemus,
CaJbMOHEIIE3).

16. CunTteTuveckas OHONOTHS — OTHOCHTEIbHO HOBOE HAIPaBJICHHE TEHHOM
WHXXCHEPUH, B OCHOBE KOTOPOIrO JIS)KHT HampaBieHHas cOOpKa M3 CTaHAapTHOTO
Ha6opa T€HOB U3BCCTHBIX WJIM NPOCKTHUPOBAHUEC U IMOCTPOCHUEC HE CYLICCTBYIOIIUX B
IpHUpoJie OMONOTHUECKUX CHUCTEM C ONpeAcaEéHHbIMH (yHKIUAMU. CeronHs B MHUpE
Oosee cra saboparopuil paboTaror B 00NacTH CHHTETUYECKOH OMOJIOTHU.
CucreMaTu3alil NOJy4YCHHBIX PE3yJbTaTOB M CO3JaHMEM OaHKa CHHTE3MPOBAHHBIX
6snokoB ITHK (BioBrick) 3anumarorcst yueHble MaccauyCceTCKOro TEXHOJIOTHYECKOTO
nnctutyta (CIIA), B KOTOpOoM yXe cucTeMarusupoBaHo Oosee 140 O6MOOIOKOB.
[IpakTHyeckoe HCMONb30BAHUE JOCTHIKCHHUH CHHTETHYECKOH OHOJOTHH TECHO
CBSI3aHO C MpoOjeMaMy 3THYECKOTO XapakTepa u obOecredyeHHss OHMOIOTHYECKON
0e30IacHOCTH YeJIOBEKa, JXUBOTHBIX U PaCTEHHH.

17. HaHOTeXHOJOrMM NPU3HAHBI OJHUM M3 IPUOPUTETHBIX HANPaBICHUH HayuyHO-
TexHU4eckoro pasButus. IlonoOHO OMOTEXHOIOTMH OHU HECYT HE TOJBKO
OXUJaeMble IPEUMYIIECTBa, HO M MOTCHIHAJbHYIO OMNACHOCTh I OKpYXaloIleH
cpenbl U 310pOBbsA 4YenoBeKa. IIpu 3TOM Ba)KHO YUYHUTBIBATh, YTO HAHOTEXHOJIOTUH
MOTYT OKa3aThb HE TOJIBKO MEXIUCHUIUIMHAPHOE, HO U MEXOTPACICBOE BIMSHHUE,
IIPOHHUKAsI BO Bce cephl ACSITEIbHOCTH YEIOBEKa.

18.  UpesBblualiHO MaJible pa3Mepbl HCKYCCTBEHHBIX HAHOMATEPHAJIOB MPUIAIOT UM
HOBBIE (U3MYECKHE, XUMHYECKHEe U OHOJOTMYecCKHe CBOWCTBA H 00JamaroT
MOBBIIIEHHOH PeaKLIMOHHON CIIOCOOHOCTBIO, ONPEEIAIOIEeH NX TOKCUYHOCTbD.

19. Iloka He cymecTByeT HaA&KHBIX METOIOB, MO3BOJSIIOMHUX 3apaHee
MIPeIyCMOTPETh NOTEHIIMATIBHYI0O TOKCHYHOCTE CO37]aBaéMBbIX HaHOMAaTepHajoB, HO B
psane ctpan EBpocorosa, CIIIA u Poccum yke HauaTbl pa3paOOTKH HOPMAaTHBHBIX
CTaHIAapTOB © TpeOOBaHWil, HaMpaBJIECHHBIX Ha oOecreyeHue OE30MacHOCTH
MPOU3BOJCTBA U MPUMEHEHUs MPOAYKTOB HAHOTEXHOJIOTHH.
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[Unofficial translation]

Review of global developments in the field of biological
sciences and biotechnologies in 2011-2012 that are
relevant to the BTWC and have dual-use potential

Submitted by the Russian Federation

1. At the present time the results of almost any research in molecular and cell bi-
ology of human, animal and plant pathogens can be used for purposes contrary to the
BTWC bans.

2. Developments of the recent years in molecular biology, genomics, proteomics,
applied biotechnologies and bioinformatics open up new prospects for effective
medications to diagnose, prevent and treat diseases.

3. DNA sequencing and genomic microorganisms' certification methods allow in
the shortest time possible to carry out the accurate multiparameter identification of
any pathogen, thus playing a key role in investigating the causes and origins of the
outbreaks of infectious diseases.

4. According to 2011-2012 publications, the most common biological research
areas with dual-use potential are as follows:

Research in multidrug resistance and/or resistance to other antimicrobials

5. There are active studies in the field of Enterobacteriaceae (Salmonella, Es-
cherichia coli), the most widespread group of microorganisms which inhabit the in-
testines of humans and animals and can contaminate the environment, food and
ready meals and cause anthrax and cholera. In 2011-2012 a number of scientists pub-
lished their findings on Enterobacteriaceae, Salmonella and anthrax (USA), anthrax
(Japan), Escherichia coli (People's Republic of China) and cholera (Iran).

6. Study areas include both the genetic multidrug resistance mechanisms and the
possibility of an artificial simulation of new strains resistant to certain groups of an-
tibacterial agents.

Research aimed at increasing the pathogenicity of microorganisms

7. Findings of the study on orthoreoviruses and influenza A (People's Republic
of China), brucellosis (Spain) were published.

8. In May 2012 the American and the Japanese scientists jointly published an ar-
ticle on the experimental version of the modified airborne highly pathogenic influ-
enza A (H5N1) virus able to cause epizootic outbreaks among the laboratory animals.
The article was initially banned by the National Science Advisory Board for Biose-
curity (NSABB), but after its review it was published in the Nature magazine.

“Avirulence genes” research

9. The Italian scientists are studying the formation of Shigella (dysentery agent)
pathogenic strains by means of loss of some genetic elements of Escherichia coli.
Such a mechanism can significantly increase the hazardous properties of entero-
haemorrhagic Escherichia coli (O104: H4), which caused the epidemic in Europe in
summer 2011.
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10.  “Avirulent” genes of the plant pathogens are studied by the Swiss and the
Chinese scientists.

IV. Research in selection of strains with altered host specificity and/or high
pathogenicity

11. A number of scientists published their research findings on enteroviruses type
71 (Australia), influenza A HIN1 virus and superinfections agents (USA) and Den-
gue fever virus (Brazil).

V. Research in immunity overcoming strains

12.  The existing publications represent the studies of American and Italian scien-
tists on the plague agent, including on the analysis and design of molecular mecha-
nisms that enable overcoming both artificial (vaccine-generated) and natural human
immunity.

VI. Molecular epidemiology

13.  The existence and spread of escape pathogens (e.g. HCV) characterized by an-
tigens expression with atypical serological response pose a grave danger, because
this hampers significantly the effectiveness of diagnosis and preventive vaccination.
Current methods in molecular biology provide means to modify pathogens the way
that will make it difficult to identify them by existing means of identification.

VII. Human genomics

14. Human genome mapping, studies on how the polymorphism in the human
genes is linked to some causative agents of human diseases, the advancement of mo-
lecular and cellular biology, the knowledge of genetic features of different races and
nationalities allow for possibilities in principle to manipulate with human genome
and to selective impact on certain races. Some publications (Biotechnology: Impact
on biological warfare and biodefense; Biosecurity and Bioterrorism 2003. V. 1) tell
us about the creation of biological weapons of the third — “postgenomic” — genera-
tion called “advanced biological warfare — ABW”.

VIII. Research in biotechnology, synthetic biology and nanotechnology

15.  Research papers devoted to creation of bacterial formulations were published
in 2011-12 by scientists from Finland (lactic acid bacilli) and the USA (tularemia,
salmonellosis).

16.  Synthetic biology is a relatively new branch of genetic engineering based on a
targeted assembly from standard known elements of genetic composition or design
and fabrication of biological systems that do not exist in nature and have specific
functions. Today there are more than one hundred laboratories in the world working
in the area of synthetic biology. Scientists from the Massachusetts Institute of Tech-
nology (the USA) classify the obtained results and create a bank of synthesized DNA
blocks (BioBricks); they have already classified more than 140 BioBricks. Practical
applications of achievements in synthetic biology is closely related to ethical issues
and biological security of humans, animals and plants.

17.  Nanotechnologies are recognized as one of the priority vectors of scientific
and technological development. Like biotechnologies they represent not only ex-
pected benefits, but also potential danger to environment and human health. It is im-
portant to recognize that nanotechnologies can cause not only cross-disciplinary, but
also cross-sector impact, penetrating into all spheres of human endeavor.
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18.  Because of their extremely small size artificial nanomaterials acquire new
physical, chemical and biological properties and possess accelerated reactive capac-
ity, which defines their toxicity.

19.  Although there are currently no reliable methods which make it possible to
foresee the potential toxicity of produced nanomaterials, some European countries,
Russia and the US have already started to develop the regulatory standards and re-
quirements to ensure safe production and use of nanotechnology products.




