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[IyskT 6 TpeaBapuUTENbHOM MOBECTKH THS
IHocTossHHBINH MYHKT MOBECTKH AHS. 0030p
JOCTHKeHHUI B 00/1aCTH HAYKH U TE€XHOJIOTHH,
HMeIIUX oTHOmeHne K KoHBeHIMu

Hay‘IHO-TeXHOJIOFI/I'-leCKI/Ie HOCTHKCHHUHA, KOTOPbIE
HECYT B ce0e MOTEHIMAJIbHBbIE BbIT0AbI 1J151 KOHBeHUI MU

CnpaBo4YHO-MH(POPMANUOHHBINA JOKYMEHT, NPeACTABIEHHbIN
I'pynnoii uMnjieMeHTAMOHHOW MOIePKKH*

Pezrome

Cenpmast o63opHas KonpepeHuus mocTaHOBMIA, YTO MEXCECCHOHHAS IIPO-
rpamma Ha 2012—2015 roasl OyaeT BKIOYATh MOCTOSHHBIH MYHKT MOBECTKH JHS, MO-
CBSIIIEHHBIH 0030py JOCTHXKEHHUI B 00JlaCTH HayKHW M TEXHOJIOTMH, UMEIOIUX OTHO-
menue Kk KouBenuuu. KondepeHnus Takkxe MocTaHOBHIIA, YTO 10 3TOMY IIYHKTY TO-
CyAapcTBa-y4yaCTHUKH pPacCMOTPST HOBBIE HAYYHO-TEXHOJIOTMYECKHE JOCTHKECHUS,
KOTOpBIE HECYT B cebe MOTeHIHalbHble BBIrObl Jiis KOHBEHIIMHU, B TOM YHCIIE TaKue,
KOTOpbIE MMEIOT 0c000€e 3HaueHue JUIsl HAONIOAeHUs, TUarHOCTUKH M CMSTYEHHsS 3a-
O6oneBaHu. B xo/ne KOHCynbTalUi pEerHOHANBHBIX IPYNIN B Hadajle HIOHS Tocynapct-
Ba-y4aCTHUKHU 3alPOCUIHU CIPABOYHBIA JOKYMEHT IO 3TOHM TeMe. B HacTosmem no-
KYMEHTE IPOBOAMUTCS 0030p NOCTHIXKEHHUIH, KOTOPblE MOTYT MMETh BO3MOXKHOE aKTy-
anpHOe 3HaueHWe. OH OCHOBAaH Ha CHPaBOYHO-UH(POPMAIMOHHOM IOKYMEHTE O HO-
BBIX HAYYHBIX U TEXHOJOTHUYECKUX JOCTHKEHHIX, MMEIOMIMX OTHOIIeHHe K KoHBeH-
UM, KOTOPBIA OBUT MOATOTOBIEH [JJsi ceAbMoil 0030pHON KoHdepeHuuu
(BWC/CONFE.VII/INF.3). B mpuioxxeHH#H, KOTOPOE MPUBOJUTCS TOJBKO HA aHTIHIi-
CKOM sI3bIKe, JlaeTcs 0oJee MOAPOOHBI OTYET CO CChIIKAMH Ha HAyYHYIO JIUTEPATYDY.

* JlpeacrtaBlieHO C OMO3JaHUEM, TOCKOJIBKY JOKYMEHT OBLI 3aIPOIIEH roCyAapCcTBaMu-
Y4YaCTHHKaMU MOCIe HaJIexXame qaTsl.
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Oo0napyxenue

1. CrnocobHOCTh  00HApYHTh (akT 3a00JeBaHUs, OTCICAUTh  arcHTHI-
BO30YAUTENH U NMPUCTYHUTh K JMArHOCTHUKE IO Pa3BUTHSI CUMIITOMOB IO3BOJISIET yC-
KOPHUTh OpPraHU3alMI0 MEpP pearupoBaHus. DTO MOXKET YMEHBIIUTh Bo3JelcTBUE 00-
JIe3HU, a BO3MOJXKHO, W IIPEXJE BCEro CHU3HUTHh >KEJATEIbHOCTH IPOBOLUPOBAHUS
BenblKky. [locnennne Hay4YHO-TEXHOJIOTHYECKHE JOCTHKEHHS! OTKPBUIM IENbIH Pl
HOBBIX BO3MOXKHOCTEH B 3TO# 00acTH, B TOM YHCJIE. HAJMYKE Pa3IudHBIX [10JX0JI0B,;
MCCIIEA0BAaHUS 110 PA3BUTHIO HHTEIPUPOBAHHBIX CUCTEM PaHHEro ONOBEIIEHUS U pea-
TUpOBaHMsA’; MCIOJb30BAHUE CIyTHUKOBBIX NaHHBIX?, MACHTHOUKALUS JOKIMHUYE-
CKMX MPHU3HAKOB 00JI€3HM’; MCIOIb30BAHUE I'€HETHYECKH MOIM(MHUIMPOBAHHBIX OaK-
TEepUH, KOTOPbIE PEarupyloT CBEUEHHEM Ha NMPUCYTCTBHUE CTPECCOTEHHBIX OMOJoTHYE-
CKMX areHTOB*, MCIOJb30BaHUE BU3yaJbHBIX IAaTYMKOB JUIS MPOCIIEKMBAHUS MATO-
reHHBIX MUKPOOPTaHU3MOB M TOKCHHOB®, a Take IMOBBIIIEHUE BO3MOKHOCTEH 0OHAa-

PYKEHHs areHTOB B OKpyxkaromei cpeze’.

JAuarnocruka

2. Nmeercs psii HOBBIX AOCTH)KEHHH B MPOM3BOICTBE HEAOPOTOTO NMOPTATHBHOTO
000py/IOBaHus IS TUATHOCTUKH 3aboseBanuii’. HekoTopsle puOOpH MOTYT 06ec-
MEYUTh BO3MOKHOCTD JUISl CO3JAaHMS 3JEMEHTapPHOTO AMAarHOCTHYECKOTO MOTEHIHAaa
B OTACNBHBIX pallOHaX MHUPA, TAE TAKOIl MOTEHIIMAI CErogHs OTCYTCcTByeT. OHHM Takxe
OTKPBIBAIOT HHTEPECHBIE BO3MOXXHOCTH i OOECIEeYeHHsS HaIU4Usl HEKOTOPBIX
CPEACTB M METOJIOB JUArHOCTHUKHM HAa YPOBHE JEU4EOHBIX IEHTPOB — MIIM MO KpalHeH
Mepe He B HAMOHAJILHOM, @& B PETMOHAJIbHOM KOHTeKcTe®. JIOCTUIHYTHI yCIIEXH U B
pacUIMpeHNH BO3MOXXHOCTEH ONEpaTHBHONW AMATHOCTHKH, KOTOPHIC TAKXKE MO3BOJSAT
MOBBICUTH OTEPATHBHOCTH, 3 ()EKTUBHOCTD M LIE€JIEHANPABICHHOCTh MEpP pearupoBa-
HUS, B TOM YHCJIE 33 CUET UCIOIb30BaHMS HOBBIX MOAXON0B K AU depeHnnanuu 6ak-
TEpPUANTBHBIX U BUPYCHBIX MHPEKIMI®, ONpeIeNenns TeHOTHIIA TAaTOTEHOB U UJIEHTH-
(ukanuu sABIEHUI, BBI3BAHHBIX PEKOMOMHMPOBAHHBIMHU OpraHusMaMu'’; uaeHTH H-
KalM{ OTHENBHBIX YaCTHIl MAaTOTEHOB HJIM TOKCMHOB'; IHMarHOCTHKH BO3JEHCTBHS
IPUOKOBBIX TIATOTEHOB B PEKUME PEANBHOTO BPEMEHH'™; 60Jiee MUPOKOTO MCIOIb30-
BaHMS MacC-CHEKTPOMETPHUH, BHEJIPEHHUsI 00Jiee COBEPUICHHBIX MUKPOCKOIOB; a TakK-
K€ HCIOJIb30BAHNSA BO3MOXXHOCTEH CEKBEHHPOBAHHUS B Ka4€CTBE OJHOTO W3 HHCTPY-
MEHTOB B CHCTEME OOIIECTBEHHOTO 3ApaBOOXpaHeHus ™. MeTCs Takke J0CTHKE-
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http://www.nti.org/gsn/article/researchers-designing-wmd-shield-for-buildings/
http://www.economist.com/node/13688152
http://www.biomedcentral.com/1471-2105/9/486
http://www.nti.org/gsn/article/researchers-devel op-1ab-on-a-chip-technol ogy-to-test-water-
safety/

http://www.spectroscopyonline.com/spectroscopy/article/articleDetail .jsp?id=376468
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/G10/639/27/PDF/G1063927.pdf ?
OpenElement

http://www.newsci entist.com/article/dn14410-ipodsi ze-microscope-coul d-become-
lifesaving-gadget.html

http://www.popsci.com/technol ogy/article/2010-02/fingerprint-sized- paper-|ab-chip-costs-
just-penny

http://pubs.acs.org/doi/abs/10.1021/ac200596f
http://wwwnc.cdc.gov/eid/article/17/4/10-1726_article.htm

http://www.eurekal ert.org/pub_rel eases/2006-11/uog-sbul111506.php
http://www.ncbi.nlm.nih.gov/pubmed/15893831
http://www.plosone.org/article/info%3Adoi %2F10.1371%2Fjournal .pone.0023400
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HUS B 00NacTh pa3BHTHUA Ooiee OBICTPHIX METONOB aHaln3a HAa MPHUCYTCTBUE TOKCH-
14
HOB .

I1l. Tlpeanynpexaenue u npopuiaakTuka

3. JlOCTUTHYT mporpecc B CO3JaHUHU LMIHPOKOTO CHEKTPA BAKIUH, a TAKXKE B OI-
peleNeHNH HOBBIX TOAXOA0B K pa3paboTke BaknuH'. PazpabaTeiBaeTcsi Takxke paf
HOBATOPCKUX MEXaHM3MOB IIpeAyNpexkacHHus 3aboneBanuii. MmeeTca mporpecc u B
M3bICKAHMHU TyTel YCUJIEHUS HAIMX NPUPOJHBIX MMMYHHBIX cucTeM™. Uccnenopare-
7K cOOBIIAIOT TAKKE O COBEPIICHCTBOBAHUY METOAO0B A0CTABKU MPO(UIAKTHUECKHUX
cpencts®.

V. Tepanus

4. [puopureTHoi#t 3amadeit mist 6opeOBI ¢ OoNe3HAMH OcTaeTcs pa3paboTKa HO-
BBIX aHTHOHOTHYECKHX BO3MOXKHOCTEH. 3a IOCIEeJHHE HECKOJBKO JIET CO3JaHBl HO-
BbI€ KJIACCHl aHTHOMOTHKOB; JOCTUTHYT IPOTpecc B ONpPeACICHHH HX XapaKTePUCTHK;
JOCTUTHYTBHI YCIIEXH B IOBBIIICHUH MX 3PPEKTUBHOCTH; HICHTU(HUIUPOBAHEI HOBBIE
MUIIEHH; NOCTHUTHYTHl yCIIEXd B NOHMMAaHHU TOTO, Kak OaKTEpUH IIPEOJOJICBAIOT
neficTBHEe aHTHOMOTHKOB; a TakKe co3JaHbl Oojee 3P (eKTUBHBIE cpelncTBa oOHapY-
xeHud. K 4uciy HoCTHKEHHH B MPOTUBOBUPYCHOW TEpamuu OTHOCATCA: pa3padoTka
001Iero MpOTUBOBUPYCHOTO CPEICTBA; OTKPBITHE HOBBIX JIGKAPCTBEHHBIX CPEICTB;
yAydlIeHHe MOHUMaHHs TOr0, KaK AeHCTBYIOT BUPYCHI; OTKPBITHE IPOTUBOBUPYCHOTO
BHpYCa, BUPYLUHUAHEIX OEJIKOB, OCIKOB, MPENATCTBYIOIUX aIre3Md BUPYCOB K KIET-
KaM-X03s5€BaM, OCJIKOB, IPEMATCTBYIOMMX DPEIIMKAUNd BUPYCOB, a TaKXKe BBICOKO-
cHeu(pUYHBIX CBSA3BIBAIOIIMX PEareHTOB, KOTOPHIE NEMOHCTPHUPYIOT MPOTHBOBUPYC-
HBIe cBoiicTBa. B xozme pabot B obmacTn OMOpa3BEeIKH IPOAOJDKAIOT BBIABIATHCS MO-
TEHIMAJIbHbIC TEPANeBTUYCCKHUE COSAHHEHN. JJOCTUTHYTHI TaKxkKe ycrexu B 6oproe ¢
TOKCHHAMH, B TOM YHCJIE¢ HOCPEICTBOM TI'€HETHYECKOrO0 MAHHUIYJIHPOBAHHS C MeXa-
HU3MaMH X03s5MHa, UCIIOJIb30BAaHUS HAHOYACTHIL ISl YJIaBINBAaHUS TOKCHHOB, a TAKXXe
HNPUMEHEHHUS MOJAX0J0B, OCHOBAHHBIX Ha HMCIIOJB30BAHWU aHTUTEJ, JUIS UX BBIMBIBA-
HUS U3 OpraHu3Ma.

V. TloreHumnana pearnpoBaHus

5. HMeroT MecTo JOCTHXKEHUSI B ONpENEJIeHUU TOTO, YTO 3a0oJjieBaHHE 00yCIIOB-
JIEHO He MPUPOIHBIMHU, a KyIbTHBUPOBAHHBIMU MaToreHaMu'®, a Takxke B pa3paboTke
CTATHCTMYECKMX MOJXOJ0B Ul pas3jieJeHusi CMellaHHBIX HaOOpoB JaHHBIX', paBHO
KaK ¥ B Pa3BUTHH MOTEHIHANIa CyAeOHO-MUKPOONOIOTrHYECKOM IKCIEPTHU3bI, IPUYEM
Bce 9TO OyleT OKa3bIBaTh COZEIHCTBHE B BBIABICHHH (pakTa HamaJeHUs U BO3MOXXHOU
OTBETCTBEHHOM cToponb®. MccnenoBaHus Takxke MOKa3bIBAIOT BAKHOCTb 3P(PEKTHB-
HBIX KApaHTHHHBIX Mep Jis OrpaHuueHus Bo3jaeicTBua®. JlOCTHKEHUS B Pa3BUTHU

14 http://aem.asm.org/content/74/14/4309.full

5 http://www.plospathogens.org/article/info%3A doi %2F10.1371%2Fjournal .ppat.1000921
18 http://www.nature.com/nature/journal /v476/n7361/full/nature10356.html
http://www.technol ogyreview.com/news/419880/a-flu-vacci ne-without-the-needl e/

8 http://news.rice.edu/2010/08/16/telltale-signs-of -bioterror/
http://www.sciencemag.org/content/322/5898/44.1.full.pdf

2 http://www.pnas.org/content/early/2011/03/01/1016657108.abstract

2L http://wwwnc.cdc.gov/eid/article/16/8/09-1787_article.htm
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TEXHONIOTHH JeKOHTAMHHAIINM, TAKHEe KaK CO3JaHHEe aHTHGAKTEpHaNbHBIX MEHOCOP-
GEHTOB ¥ MCIIOJIb30BAHHE HAHOYACTHI], MO Obl OOJETYUTh 3a7ady OUMCTKH TOCTIe
HamaaeHUusI 2.

2 http://www.koat.com/print/29135497/detail .html
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Annex

[ENGLISH ONLY]

Developments with possible beneficial consequences: a more
detailed review

I. Detection

1. Being able to detect that a disease event is happening, to track causative agents, and
start diagnostic practices prior to symptoms speeds up the timeframe in which a response
can be organized. This can reduce the impact of a disease event and possibly reduce the
desirability of instigating an outbreak in the first place. Recent advances in science and
technology have provided a range of new capabilities in this arena, including: different
approaches, such as through native air sampling techniques;® research into in-building
early warning and response systems;* partial prediction systems for normal disease events
based on satellite data;?® the identification of pre-clinical disease indicators, such as the
expression of switch-like genes;®® the use of engineered bacteria that glow when in the
presence of a biological stressor, such as a pathogen;?the use of membrane
immunofiltration analysis with visual sensors for tracking of pathogens and toxins;? as well
as improvements in environmental detection of agents by nanowire sensors or by
immunographic methods.*

Il. Diagnostics

2. There have been a number of recent advances in the production of cheap and
portable equipment for diagnosing diseases.® Some of these devices may enable the
creation of rudimentary diagnostic capabilities in parts of the world currently lacking such
capabilities. The also offer interesting opportunities to move some of the diagnostic tools
and techniques currently in use to the point of care - or at least into a regional, rather than
national, context.®* Relevant devel opments include: the creation of image sensing chips that
could lead to the development of highly portable microscopes, similar technology has since
been integrated into lens-less microscope prototypes that works with mobile phone
technology; a cheap (US$10), pocket size polymerase chain reaction (PCR) machine that
runs off two AA batteries which can be used to identify a number of pathogens; as well as

23
24

http://online.liebertpub.com/bsp

http://www.nti.org/gsn/arti cle/researchers-designing-wmd-shield-for-buildings/

% http://www.economist.com/node/13688152

% http://www.biomedcentral.com/1471-2105/9/486

2 http://www.nti.org/gsn/article/researchers-devel op-1ab-on-a-chip-technol ogy-to-test-water-
safety/

http://www.spectroscopyonline.com/spectroscopy/article/articleDetail .jsp?id=376468
http://daccess-dds-
ny.un.org/doc/UNDOC/GEN/G10/639/27/PDF/G1063927.pdf ?0OpenElement
http://www.newsci entist.com/article/dn14410-ipodsi ze-microscope-coul d-become-
lifesaving-

http://www.popsci.com/technol ogy/article/2010-02/fingerprint-sized- paper-|ab-chip-costs-
just-penny

28
29

30

31
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the development of paper-based diagnostic ‘chips through advances in microfluidics and
the use of silica nanoparticles.®

3. There have also been advances in rapid diagnostic capabilities, which would also
enable a faster, more efficient and tailored response, including through: new approaches to
differentiate between bacterial and vira infections;®the use of real-time reverse
transcription PCR to genotype pathogens and identify reassortment events;* the use of
Surface Enhanced Ramen Spectroscopy (SERS) to measure the change in frequency of a
near-infrared laser as it scatters off viral DNA or RNA allowing the identification of single
particles of pathogens or toxins;® the real-time diagnosis of fungal pathogens through
Selected lon Flow Tube-Mass Spectrometry (SIFT-MS);* as well as the use of sequencing
capacity as a public health tool to identify causative agents as well as vira subtypes and
reassortment events.*” There have also been advances in developing faster assays for toxins,
such as for the Clostridium botulinum Neurotoxin Type A.®

Prevention and prophylaxis

4. Certain recent advances have led to the identification of new vaccines. Progress has
been made in the creation of broad-spectrum vaccines, such as a pan-influenza vaccine.*
Genome wide analysis has also shown promising signs for the development of broad
spectrum vaccines for bacteria, such as a single vaccine for common E. coli infections.
New approaches for vaccination have also been developed. One group reported having
identified a standardised approach for genetically manipulating pathogens to make them
harmless, whilst still inducing immunity in a mouse model. Another group discovered that
they could prevent the replication of a variety of bacterial pathogens, such as those which
cause tularaemia, plague, melioidosis, and brucellosis, by exposing a host to cationic
liposomes non-coding DNA complexes (CLDC) mixed with pathogen membrane factors.

5. A range of novel approaches to pre-empt disease are also being developed, including
making use of advances in the understanding of infections to enable non-pathogenic
bacteria to protect against pathogenic viruses, as well as efforts to improve how our
immune systems function.*

6. Efforts to improve the immune system have included: building self-replicating killer
cells from a disabled form of HIV-1 and human T-cells capable of killing target cells,
multiplying inside the host and patrolling against relapses and subsequent infections (which
has shown dramatic results in three patients to date);*® building genetically-modified
antibodies against specific pathogens by reprogramming human B-cells and assisted by
engineered T-cells;* advances in our understanding of how the immune system uses
antibodies to respond to viral infections after they enter host cells, opening up new

http://www.popsci.com/technol ogy/article/2010-02/fingerprint-sized- paper-|ab-chip-costs-
just-penny

http://pubs.acs.org/doi/abs/10.1021/ac200596f
http://wwwnc.cdc.gov/eid/article/17/4/10-1726_article.htm

http://www.eurekal ert.org/pub_rel eases/2006-11/uog-sbul111506.php
http://www.ncbi.nlm.nih.gov/pubmed/15893831
http://www.plosone.org/article/info%3Adoi %2F10.1371%2Fjournal .pone.0023400
http://aem.asm.org/content/74/14/4309.full

http://www.technol ogyreview.com/news/421253/a-1ong-lasting-universal-flu-vaccine/
http://www.ncbi.nlm.nih.gov/pubmed/20439758
http://www.plospathogens.org/article/info%3A doi %2F10.1371%2Fjournal .ppat.1000921
http://www.nature.com/nature/journal /v476/n7361/full/nature10356.html
http://stm.sciencemag.org/content/3/95/95ra73.abstract
http://hplusmagazine.com/2010/02/02/re-engineering-human-immune-system/
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opportunities for improving upon the natural process;* as well as through the modulation of
the gut microbiome to both reduce the chances of infection and reducing the adverse side-
effects of antibiotics.*

7. There have also been advances in delivering vaccines and prophylaxes, including
through trans-dermal patches.*’

I\VV. Therapeutics

8. Developing novel antibiotic capabilities remains a priority for the fight against
disease. The last few years have seen the creation of novel classes of antibiotics, e.g.
Ceftobiprole.”® It has also seen the initiation of programmes to develop targeted antibiotics
that sense and attack specific pathogens.*® Researchers have also identified a range of new
targets for antibiotics, including: manipulating the cell walls of multi-drug resistance
bacteria;> disrupting flagella and motility;> structural elements in RNA polymerases;® as
well as disrupting quorum sensing systems.® Papers published in the last few years have
shown how previously uncharacterized antibiotic systems, such as the aminoglycosides,
actually work.® This might enable the development of improved systems and
conformationally similar drugs developed. Research has aso identified additional
mechanisms by which bacteria overcome antibiotics - both at the genetic level and
functionally, such as through the use of nitric oxide-producing enzymes.® There have also
been advances in new antibiotic discovery technology, for example, through
nanotechnology cantilevers to enable high-throughput screening.*

9. Perhaps the most promising recent development in anti-viral therapy has been the
possibility of developing a broad-spectrum antiviral drug that could kill any cell infected by
a virus.”” Researchers redesigned the enzyme that detects long strands of RNA (which is
only produced during viral transcription and replication), which binds to the RNA blocking
further production of viral proteins and initiates an extreme self-destruction response.
Laboratories trials have shown these drugs to be effective against 15 human pathogens
ranging from those that cause the common cold to haemorrhagic fevers. A range of more
traditional anti-viral drugs have also been discovered, including: squalamine, a compound
that protects sharks from vira infections; RNA interference (RNAI) therapies for Ebolain
non-human primates;* as well as the identification of novel monoclonal antibody therapies
for influenza infections.®® Research over the last five years has also helped further our

% http://www.ncbi.nlm.nih.gov/pubmed/21045130

4 http://www.ncbi.nlm.nih.gov/pubmed/18197175

47 http://www.technol ogyreview.com/news/419880/a-flu-vaccine-without-the-needl e/

http://newswire.rockefeller.edu/2008/07/02/new-antibiotic-beats-superbugs-at-their-own-

game/

49 http://www.nature.com/news/2010/100414/full /464970a.htm|

% http://www.chc.ca/news/heal th/story/2010/10/08/bacteria-cell-wall-trick.html

5L http://www.nchi.nlm.nih.gov/pubmed/20676082

52 http://www.cell.com/abstract/S0092-8674(08)01190-2

%% http://www.newscienti st.com/arti cle/dn16563-new-antibioti cs-woul d-silence-bugs-not-kill -
them.html

% http://www.cell.com/abstract/S0092-8674(08)01195-1

% http://www.sci encemag.org/content/321/5887/365.abstract

% http://www.newsci enti st.com/arti cle/dn14912-nanol evers-coul d-speed-up-hunt-for-
superbug-drugs.html

5 http://www.plosone.org/article/info:doi %2F10.1371%2Fjournal .pone.0022572

% http://www.thelancet.com/journal s/l ancet/article/Pl1 S0140-6736(10)60357-1/fulltext

% http://www.cidrap.umn.edu/cidrap/content/influenza/panflu/news/feb2309monoclonal -
br.html
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understanding of how viruses work, which in turn opens now opportunities for therapies.
One group has published, for example, how Ebolainfects cells. A second team used a more
sophisticated understanding of Ebolato create a SsSRNA protocol designed not to cure Ebola
but to hold its replication in check until the hosts immune system could begin to respond
effectively, which in turn allowed a monkey to recover from the disease. In 2008,
researchers discovered virophages - viruses which spread at the expense of other viruses.
Such a discovery offers possibilities for the design of anti-viral virus therapies.®

10.  There have aso been relevant advances in developing therapies to deal with toxins,
including: the identification of genetic sequences in hosts required for intoxication by ricin
and Pseudomonas exotoxin (offering treatment opportunities by blocking the functionality
of these genes);® nanocarriers designed to allow toxins to be flushed from the system;®
nanoparticles designed to trap toxins and carry them to the liver for destruction;®
compounds designed to prevent the uptake of toxins into certain cell types, such as
botulinum toxin into nerve cells;* as well as small binding agents designed to latch on to
toxins enabling them to be identified by antibodies, also allowing it to be flushed from the
system.®

11.  Severa research groups have aso been developing more unusua therapeutic
approaches. Developments in the understanding of human metabolic network topology in
disease have led to the development of multi-target drugs designed to disrupt disease-
related molecular networks.®®” Equally, advances in sequencing capabilities have enabled
the use of comparative genome wide analysis to identify novel targets for drugs. One
research group has developed non-biological nanofactories designed to prevent bacterial
replication offering an entirely new approach for therapeutics via nanomaterials. Another
group built a nanoparticle that disrupts bacterial cells walls and shows promise in treating
bacteria that have become multi-drug resistant. There is also an ongoing research project to
develop adjutants that help break up bacteria infections into single cells, making them
more sensitive to existing antibiotics.®®

Response capacity

12. Over the past five years there have been advances that improve capabilities to
investigate if an attack has taken place and who might be responsible. Researchers are
currently working on a way to identify cultured pathogens (as opposed to those that have
evolved in nature).”® This would help determine that a disease event has a deliberate or
accidental origin, rather than being caused naturally. New statistical methods have also
been developed to identify individual genotypes from samples comprised of mixed genetic
data or from aggregate SNP data enabling better tracing of specific agents during
investigations.”™ Perhaps most importantly, recent years have also seen the release of some

http://www.nature.com/nature/journal /vaop/ncurrent/full/nature10380.html
http://www.asiaone.com/News/AsiaOne+News/Singapore/Story/A1Story20110724-
290762.html

http://www.ncbi.nlm.nih.gov/pubmed/18654405
http://pubs.acs.org/doi/abs/10.1021/ja102148f
http://www.ncbi.nlm.nih.gov/pubmed/21832053

http://news.tufts.edu/rel eases/rel ease.php?id=156
http://www.pnas.org/content/105/29/9880
http://www.ncbi.nlm.nih.gov/pubmed/18985027
http://www.ncbi.nlm.nih.gov/pubmed/18985027
http://news.rice.edu/2010/08/16/telltal e-signs-of -bioterror/
http://www.sciencemag.org/content/322/5898/44.1.full.pdf
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of the microbial forensic procedures and practices used to investigate the use of B. anthracis
filled envelopes as a weapon in the United States.”™

13. Data published since 2006 also has implications for restricting the spread of a
disease event. A paper published in August 2010, for example, demonstrated that
guarantine methods are effective in preventing secondary outbreaks. Although enforced
guarantine is a traditional disease control measure, relevant legislation in many countries
has not been updated recently and may be inconsistent with subsequent developments in
rights and freedoms.”

14.  There are aso advances which will help clean up after a disease event. One group,
for example, reported in 2011 having developed a decontamination foam capable of killing
pathogens such as that which causes anthrax, using nothing more than chemicals found in
common household materials. ™

™ http://www.pnas.org/content/early/2011/03/01/1016657108.abstract
2 http://wwwnc.cdc.gov/eid/article/16/8/09-1787_article.htm
 http://www.koat.com/print/29135497/detail .html
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