MDKHAPOOHUU CEMIHAP (MPOEKT P633)

MiaBuwWeHHA 00iI3HAHOCTI Ta OCBITH
3 6iobe3neku Ta 6io3axucrty B
YKpaiHi

C.KomicapeHko

HauioHanbHa Akagemisi HayK YKpaiHu
YKpalHCbKa acouiauif 6iobe3neku.
KuiB, 04-06/10/2014



biobe3neka i biozaxucr

- «biobe3snekay (Biosafety): ue ynepemgxeHHs, 3MEHLLUEHHSA Ta
eniMiHauis BnnivBy Hebe3neyHnx 6ionoriYHMX YHHMKIB
(areHTiB) Ha nogen, TBApWH, POCIINH Ta HA HABKOJTULLIHE
cepenosuLLe.

« «bio3zaxucmy (Biosecurity): 3axoan, cnpaMoBaHi Ha
ynepeopkeHHa BTpaTu, BUKpagaHHs abo BUKOPUCTaHHSA 3
Hebe3rne4vyHo MeTok (bioTepoprsM) MIKPOOpPraHi3mis,
BionoriyHMx maTtepianie (bioareHTiB) abo iHdopMmalLlil.

« «MeHedxmeHm bionozidHux pu3ukie» (Biological Risk
Management): Lile — B3aEMOOXONJIOIYUIA | B3BAEMOMOB'A3aHUI
LLUMPOKWIA KOMMNIIEKC CTpaTeril, 3akoHoAaBuMX | perynaTopHMX
aKTIB i 3axoAiB, cnpsAMOBaHKX (AK B nNabopaTopiax, Tak i nosa
HUMW) Ha MiHIMI3aUito pU3KKIiB, Ha Te, WOH6 AOCATHEHHSI HAYKN |
TexHonorin abo GioNoriyHi MaTepianM 4K iHpopmaLia He Dynu
BUKOPUCTaHi 3 HE6E3NEYHO METOLO




AKi XK MOXXnuBI 3arpo3mn 6ioNnoriYyHOro NOXoAKeHHA
MOXYTb OyTHU Hebe3neYyHUMu OJiA HaLWol KpaiHn?

* BukopuctaHHs NpoTu HaLwol KpaiHu BionorivyHoi 30pol.

* HeHaBMUCHe CTBOpPEHHA nigyac HayKoBMX OOCHIOXEHb
MOXITMBUX Bio3arpos, siki MOXyTb OYTU BUKOPUCTAHI 3
noaginHoto meToto (Tak 3BaHi «Dual-use» research).

* |HeKUinHi 3axBoptoBaHHA (rnogen, TBApUH, NTULb,
POCIUH).

* bioTepopnam - HaBMUCHe CTBOPEHHS Ta (abo)
BUKOPUCTAHHA) Hebe3nevyHnx BionoriYHMX areHTiB.

« Xap4osi NPOAYKTH, MK, NTUTHA BOAA TOLLO NOraHol
(LLKIONMBOI) AKOCTI.

* [eHeTn4yHO MoandikoBaHi opraHiamu (FMO) Ta
Npo4AYKTWU, OTPMMaHI 3a IX 4ONOMOrOH0.



MoxxnuBi 3arpo3un 0iofioriYyHOro NOXoaXXeHHs

bionoriyHa 36pos.

HeHaBMucHe cTBopeHHs bio3arpos («Dual-use» research)
nigYac HaykoBux gocnigxeHb abo y bioTexHonorisix.

lHdoeKLinHI 3axXBOpIOBaHHSA (J1t04en, TBApUH, NTULLb,
POCIUH).

bioTepopnam = HaBMUCHE CTBOPEHHA Ta (abo)
BUKOPUCTaHHS) Hebe3nevyHMX BIoforiYHMX areHTiB.
XapyoBi NpoayKTun, MNik1, NUTHa BoAa TOLLO - NoraHol
(LLKIONMBOI) SAKOCTI.

[‘eHeTn4yHO MmoaudpikoBaHi opraniamm (' MO) (3arpo3sa

OIOpPI3HOMAHITTIO) Ta NPOAYKTU, OTPMMaHI 3a 4ONOMOroH
MO
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[MepLue BUKOpUCTaHHA OionoriyHol 36poi
Ha TepuTopil YKpaiHu y 1347 poui

npu obno3si Peonocii, KO Yepes3 MIiCbKi
MYpPW 3aKUHYJU TiNIO NOMepsioro

yepes Yymy



Y 1970-x CLUA BupilIMAU NPUNUHUTU PO3POOKY
GionorivyHol 30poi 3 TaKNUX NMPUYUH;

- bionoriyHa 30pos MoXe OyTU TaKoKo XX 3arpo3oro Ans
BeJIMKMX Mac HacerneHHs, K i asaepHa 36pos

- MAFIOMMOBIPHUM | CKNagHUM € CTBOPEHHH
ePeKTUBHOro 3aXmMcTy NpPoTu Hel

- pOo3po0OKa i CTBOPEHHSA OionoriyHoOI 36poI € 3HAa4YHO
AelueBLIUM i NPOCTilLMM 3a AaaepHy 30poto

- nownpeHHs bionorivyHoi 30poi MoXe 3Ha4YHO
30iNbLUTU KiNbKICTb KpaiH, WO BOJIOAIIOTb HEHO

- CTBOPEHHSA bionoriyHol 30poi MOXe cTaTu 3arpo301o
ANA HacerneHHs i 0e3neku BIaCHOI KpaiHu



KoHBeHLUis npo 3a60poHY pO3p0OKN, BUTOTOBNIEHHSA Ta
30epiraHHA 6aKkTepionoriyHoi (bionorivyHol) i TOKCMHHOI 30pol, a
TaKoX Npo 1l 3HULWEeHHSA, Bigoma K KbT3 (a6o BWC uu BTWC),
oyna iHiginoaHa CLUA, Cnony4yeHnm KoponisctBom ta CPCP,
BigKpuTa Ao niganncaHHa y 1972 poui Ta Bctynuna y aito 26
6epe3Ha 1975 pokKy. YkpaiHa 6yna cepen 3acHOBHUKIB KBT3 i
nignucana ii 10 kBiTHA 1975 poky.

Lle 6yB nepwunmn 6araToCTOpPOHHINU AOroBip i3 pO330pPOEHHH,
O 3a00pPOHSAB Liny KaTeropiro 30poi MacoBOro 3HULLEHHS.
AoroBip etheKTMBHO 3a00pPOHAE PO3POOKY, BUPOOHULUTBO,
npuabaHHA, nepepavy, yTpumMaHHsA, 36epexxeHHA Ta BUKOPUCTaHHSA
OionorivyHoil i TOKCUHHOI 36poi. BiH € KNIOYOBUM efleMEeHTOM
3yCunb Mi)kHapoAHOI CNifibHOTU MO BiAHOLWEHHIO A0 nponidepauil
30pOi MacoBOro 3HULLEHHS.

KoHBeHUia He mae oOMeXeHHA y CTpoKax Ail i AincHa y BCi
yacu. BoHa € AonoBHEeHHAM i NpoaoBXeHHAM XeHeBCbLKOro

npotokony 1925 poky.



fonoBHi nonoxeHHA KoHBeHUil Npo 3a00poHy bionorivyHol 30poi
(KBT3). Crarri:

|. Hikonu, Hi 3a AKX 06CTaBUH He CTBOPIOBATHU i He 30epiraTu GionoriyHoi
30poi.

ll. 3HMWMTM abOo nepepodbUTH 3 MUPHOKO MeTOK BionoriyHy 36poto Ta
cynyTHi pecypcu go npuegHaHHa oo KbT3.

lll. He nepepaBaTu Ta HISKMM YMHOM He gornomaraTv YM NigTpMMyBaTn
HiKOro iHWOro 3 MeTor OTPMUMaHHA abo 36epiraHHA GionoriyHoi 30pol.

V. 3aincHIOBaTU YCAKI HauioHanbHi 3ycuUnns, siki HeooxiagHi ansa
imnnemeHTadil nonoxeHb KBT3 y cBOIN KpaiHi.

V. NMpoBoauTtun 6i- Ta 6araTo- nartepanbHi KOHCYNbTaUil ANA BUPiLLEeHHA
OyAb-AKMX Npoodnem, Wo BUMHMKAKOTL npu imnnemeHTtadii KBT3.

VI. Mpocutn Paay 6e3nekn OOH pocnigxyBaTtu niaTBepaXKeHi NopyLueHHA
KBT3 i BUKOHYBaTH 1i BigNoBiAHI pilLeHHS.

VIl. JonomaraTtu AepxaBam, siKi ONUHUIIUCSA Nepea 3arposamu,
noB’sA3aHUMM 3 nopyweHHAM KBT3.

X. BuUKOHyBaTu Bce, nepenivyeHe BULLE, TaKUM YMHOM, LLOO 3a0xo4yBaTn
MUpPHE BUKOPUCTaAHHA OiONOriYyHMX HayK Ta TeXHOMNOTIN.



| ctatTa KBbT3 (BTWC):

«KoxHa gepxaBa — ydacHuus KoHseHuil
HIKOSN, Hi 3a AKX obcTaBuH He byae
PO3poONATH, BUPODONATH, 30epiratn 4m
OTPUMYBaTW:

- 1. MiKpOOHI 4u HLWI BionorivyHI areHTn abo
TOKCUHMU, AKe 6 He DOyno IXHE NOXO4KEHHS
abo meToa BUPOOHULTBA, B KINTbKOCTAX, AKI €
HEOOXIOAHUMW TINbKM ANA NPOMINaKTUYHOI,
NPOTEKTUBHOI abo IHLLIOI MMPOTBOPYOI
METWU...».
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KpuTepil, IKi BU3Ha4YaloTb AOCHiOKeHHS
MOXINBOro «noaBiMHOro» BUKOPUCTAHHSA
(Dual Use Research)

JocnigxeHHA, SIKI BeAyTb A0 OTPMMaHHSA 3HaHb,
NPOAYKTIB TEXHOJIOrIN, WO MOXYTb OYyTU NPSAMO
BUKOpPUCTaHi, abo € 3arpo3oio Ans 340poB'a noaeu,
TBapWH | POCNWH, ANSA CifibCbKOro rocnogapcTea,
HaBKONMULUHLOIO cepenoBMULLAa, EKOHOMIKU TOLLO

Adopted from NSABB



Mpu ipeHTndikadii gocnigXeHb «NoaABIMHOIroO»
BUKOPUCTaHHA B bionoril HeodbxigHO bpaTu A0 yBaru
3HaHHA, TeXHonoril, AKi MOXYTb:

- NigCUoBaTN HEraTUBHUN eeKkT BIoNOoriYHMX areHTiB abo TOKCUHIB;
- NigpuBaTn iIMyHITET abo ePEeKTUBHICTb IMYHi3aLlil;

- HagaBaTu BionoriyHMMm areHtTam abo TOKCUHaM BracTUBOCTI
3anobiratn IXHbOI geTeKuil abo BUKNUKATU Y HUX PE3UCTEHTHICTb A0
npodinakTukn 4Yun Tepanit;

- nigcunoBaTy cTabifnbHICTb, TPAHCMICUBHICTL a0 MOXIUBICTb A0
amcemiHauil 6ionoriYHMX areHTIB YN TOKCUHIB;

- 3MiHIOBaTU MileHi abo Tponidm 6ionoriYyHMUX areHTIB Y1 TOKCUHIB,

- NigBULLYBATN CXUNbHICTb MilLeHEN A0 Ail BIONOriYHUX areHTiB;

- CTBOPOBATU HOBI MATOSIONYHI areHTU Yn TOKCUHK abo
PEKOHCTPYOBATU 3HUKNI BionoriyHi areHTr

Adopted from NSABB



Yepe3 10 pokiB — 3miHM nicnga 2003
(cnaunpg 3 npe3seHTauil 2003 poKy)

CKknafHIiCTb Y CTBOPEHHI reHOMY 3anexuTb Bif
MOro BENUYUHM Ta npupoaun dakaHol
NoCnigOBHOCTI

Ony0bnikoBaHi NOCNiAOBHOCTI reHOMY
MIKpOOpraHiamMiB MaroTb MOMUIKU, SIKI 4acTo
POBNATEL HEMOXIUBUM NOrO LUTYYHE
BIOTBOPEHHS

CTBOpPEHHSA MIKPOOPraHiamiB € ManoMoBIpHUM
npu 6axkaHHi X BuKkopmuctatn 3 HebeaneyHoto
METOHO

IHpopMmaLia Npo Te Ak 3MiHK y reHoMi bakTepin
4 BIpYCIB BNMIMBAKOTh Ha IXHI PYHKUII €
HeJOCTaTHbLOK ANA MOXITIMBOrO CTBOPEHH4A
«cyrnepnaToreHy»



lMporpec B «HayKax Npo XUTTA» Ta B OioTeXHONOrifAX:

- FEHOMM TUCAY OpraHi3MiB BXXe CEeKBEHOBaHI MOBHICTIO YM YACTKOBO i BiSfIbHO
OOCTYNHI y BignoBigHMx 6aHkax gaHux (noHag 30 MiNbUOHIB reHiB);

- OOCArHYTI BENUKi YCMiXmM Y NOCTFTEHOMHUX TEXHOJSIONIAX Ta Y CUHTETUYHIN
Gionoril (LUTy4HOMY i LinecnpsiMoBaHOMY CTBOPEHHI OpraHiamiB — HOBMX, abo 3
HOBMMW BNacTUBOCTSMM);

- BIOKPUTI MiXK- Ta BHYTPILWHBbO-KITITUHHI PErynaTopHi WAAXK, WO BNNBAKOTb Ha
nponidepadito Ta andepeHuialito Pi3HUX KNITUH Ta TKAHWUH;

- BIOKPUTI MOXXNUBOCTI perynsuil ekcrnpecil neBHMX reHis (3okpema, 4yepe3 RNA
silencing)

- HabyBalOTb PO3BUTKY Cy4vacHi BioTexHosoril Ta HaHOBIoTeXHOMOrIT, 30KpemMa
01149 nepcoHanisoBaHoOI MeguumMHU Ta cenekTuBHoI (targeted) oocTtaBku ikiB;

- CTalfla MOXJIMBOI crnieundiyHa MmaHinynauis 3 IMyHHOK CUCTEMOIO 3a paxyHOK
iHXXeHepil aHTUTIN, Moaynauil IMyYHOKOMMNETEHTHUX KITITUH YK
IMyHOPErynsaATOPHMX MOJSIEKYST, KOHCTPYIOBAHHA Cy4aCHUX BaKUWH;

- MOXINUBICTb CENEeKTUBHOrO BMfMBY HAa HEPBOBY CUCTEMY, CIIPAMOBAHOIO Ha
namMm’siTb, YK NOBEAIHKY TOLWO. AK HeratTMBHUW NpUKNag MOXHa 3ragaTtu
BukopuctaHHa “©entaniny” y Mocksi B TeaTpi Ha [lybpoBLi,.



BypxnuBun nporpec B Haykax Npo XXUTTHA 3aKfagae OCHOBU aNd
Ccy4YacHOl MeauuuHK, BeTePUHaPpIl - Ha bnaro cycninbctea. BiH
O03BOJSISIE CTBOPOBATU HOBI OioNorivyHi areHTH i3 yHiKanbHUMU
Ta/abo HenepeadbavyyBaHUMMU BJTaCTUBOCTAMM.

Cy4acHi gocnigxeHHs Ta B6ioTeXHOsOoriT «NoABIMHOIO»
BUKOPUCTAHHA MOXYTb OAHOYaCHO BMKOPUCTOBYBATUCA K 3
KOPWUCHOIO, TakK i Hebe3ne4yHo MEeTOL0, NPO Lo HayKoBa CnifibHOTa
Mae 3HaTu Ta bpatu oo yearn. Tomy WO Ti XK cami 3HaHHSA abo
TEXHOSOriT MOXYTb OYTU BUKOPUCTaHI ANa CTBOPEHHS BionoriYHol
36poi (BW).

Baxnuneoto cknagoBoto 60poTebu i3 biosdarpo3amu mae dyTu
aKTUBHICTb HAYKOBOI CMiSIbHOTU — CTBOPEHHSA TpaauLuin couianbHOl
BiANOBIAAaNbHOCTI, po3pobKka npaBus NOBEAIHKN Ta MEXAHI3MIB
KOHTPOMO Haa BionoriYyHUMM OOCHIAKEHHSIMMN.

« ...Hayka 6e3 cBigoMOCTi — Lle pynHyBaHHS AyLi» -
« ...Science sans conscience n’est que ruine de I’ame." F.Rablais, 1532
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PeBontouia y cekBeHyBaHHI!
HoBe NoKosniHHA ceKkBeHaTopIB

High-Throughput Sequencing High-Throughput Sequencing
2000 2010

96 nocniposHoOCTe/rop, lllumina HiSeq2500
2,6 minbiioHa nocnigosHocTe/roanHy

Mawnxe 30,000x pa3 3a 10 pokiB!
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To sequence everybody
in the world

“ANFEFEA”




CyyacHi 6ioTtexHonorii

 [eHoMIKa, enireHoOMiKa | NpoTeoOMiKa

» CuctemHa bGiosoriqa i bioiHbopmaTuka

« HaHoOioTexHonoris Ta “TapretHa” gocTtaBKa npenaparis

* CuHTETMYHa biosorida
- LUTy4He xunTTH, 3p0obneHe 3 XiMiYHUI Cronyk
- CTBOpPEHHS BIOSIOrYHMUX CUCTEM 3 KOMIMOHEHTIB, SAKi He
ICHYIOTb B Npupoai (KceHobioTn)
- CTBOPEHHS HOBUX FEHETUYHMX CXEM-CTPYKTYP AN BUKOHAHHS
He3BUYanHUX | HenpuTamMmaHHUX 3aBOaHb
- lNoLwyk MiHIManbHMX reHOMIB

23



NMosisa CUHTETUYHOI BIONOrII

-2002: ximiyHMK cnHTe3 cDNA nonio-Bipycy ...y BIACYTHOCTI
npupoaHol matpuui (Celo et al. Science, 297, p.1016;

-2003: CTBOPEHHA CUHTETUYHOIO reHoMYy 360pPKOID MOBHOIO
reHomy: phiX174 bacteriophage... .PNAS 100, p.15440;

-2005: BigTBOpPEHHS Bipycy rpuny Al(«icnaHkn» 1918 poky);

-2008: CUHTETUYHO CTBOPEHO NOBHY MiKpObiaribHy XpOMOCOMY
— HanbinbWwy y cBiTi Monekyny 3 mon.saroto 300 MIH., WO
NPU3BENO OO0 CTBOPEHHA “HOBOro Bmay” bakrepil 3 HOBUMU
npoTelHamMu, iHWOro Konbopy, iHwWmMMu dyHkuiamm (Craig
Venter Institute)



CuHTeTn4YHa Gionoris noB’A3aHa i3 CTBOPEHHAM OionoriyHnx
00’ekTiB (Hanpuknag, YacTuUH, NPUCTPOIB, CUCTEM, OpraHiamiB),
AAKi BUKOHYHOTb HOBI (pyHKLil. BUKOpUCTaHHA LUX OO’EKTIB MOXe
OyTU KOPUCHUM AN MeOULUHN, EHePreTUKNU, HaBKONMULLIHbLOIO
cepepoBuMLia, HOBUX MaTepianiB.

Royal Society, June 2008

CuHTeTMYHa Oionoria Ta KombiHaTopianbHa reHoMikKa
CTBOPHKIOTb YHiKaribHi MOXIUBOCTI ANA:

- Po3yMiHHSA OCHOB XNUTTA Ta eBoOsOLil

- 3amiHun neTpo-xiMiyHOI npomucnoBocTi (dikcaudieto CO2)
- CTBOpEHHSA OCHOBHUX A)XXeper eHepril

- TliacuneHHna Giopemeniaudii

- CTBOpPEHHAA HOBMX aHTUOIOTUKIB, BaKLUMH, iHLUMX NiKiB

Craig Venter, 2008



[deski npuknaam HeobepeXXHOro CTBOPeHHA Hebe3ne4yHnx
OioareHTiB - “L0 1 CTBOPIOO, 1 MOXY He 3PO3yMITH...”

Moagudoikauisi 6aktepin anga nepopanbHOl (YM iHranauinHor)
OOCTaBKWN ANsl CTBOPEHHA «OpanbHUX» BaKLUMH:

eKcrpecia goOMeHy peuenTtopa AN TEPIMHONO TOKCUHY Ha
NoBepPXHi HEMATOreHHOro ctagifniokoka

Po3pobka KoHTpauenTUBHOI BakKUWMHW AN TPU3YHIB:

BBeaeHHS reHy IL-4 y reHoM BipyCy MULLMHOI Bicnn yOUno ycix
MULLEWN, paHilWle BaKUMHOBAHUX | TeHETUYHO HEeYYTNUBUX OO0
BipyCy, | 9Ki CcTann HeYyyTnMBMMn 40 NMPOTUBIPYCHOI Tepanil



Edit  Wiew History  Bookmarks Tools  Help

' - c M a1 {g - I F_‘;|http:,l',l'www.nu:bi.nlm.nih.gu:w,l'pmu:,l'artiu:les,l'PMC149[!3[!1,1' i I"'V|sythetic polio experiment

a5t Wisited " Getting Started 5 Latest Headlines University of Bradfor ... B hotrail - Google Search s hikkps vy, google o A0 &pplied Dual-Use Bios...
o

7 Edit - [5i] Past ta Blag

[he test-tube synthesis of a chemic... |

e EMBO

D reports
3| List = EMBC Rep = . 7(SI); Jul 2006 Formats: Full Text | PDE (269K

“etforming your ariginal search, sythetic polfo experiinent, in FubMed Central will retrieve ¥ records.

EMED Rep. 2006 July, 7(S0): 55-54. FrACID: PRACT 490501
doi: 10,1035/ ). embor. 7400723,

PubMed articles by these authors -
Copyright © 2006, European Maolecular Biology Organization » Wimmer, E.
Science and Society
. . . . PubMed related articles
The test-tube synthesis of a chemical called poliovirus: The
A A A A A ¢ Feplication of poliovirs in Xenopus oocytes requires two
simple synthesis of a virus has far-reaching societal Pl EMBO J. 1996]

implications

¢ Chemical synthesis of picornaviral protein primers of RHA
replication. [Crg Biomal Cherm. 2006]

. 1
Eckard ¥Wimmer [Author photo) » Protein-RMA tethering: the role of palyiC) binding pratein 2 in

. poliovirus RMNA replicatian. [Virology. 2008]
Eckard Wimmer is a Professar at the Department of Molecular Genetics and Microbiology, School of

mMedicine, Stony Brook University, Stony Brook, MY, USA Email; ewimmer@ms.ce.sunysh.edu s

iy Exploring BMA virus replication in Xenopus oocytes.
[Methods Mol Bial. 2006]

iy Hepatitis B virus replication.
World J Gastroenteral. 2007)

) = Seereviews.., | » See all.
Other Sections ¥

Recent Activity -

Turn Off  Clear

’ p This article has been cited by other aticles in PMC. L4

In July 2002, newspapers across the globe reported that scientists had created a
Virls N a test tube. This unexpected news struck a raw nerve amaong lay people and

cripntists alike The wiork was condemned as dannerns and irresnnnsihle scormed Bl The trst-tiihe svnthesis nf A chemical called

fians mab re camiermnbior



INFLUENZA VIRUS PARTICLE

Influenza Genome
Structure

a) Influenza A riconuzlecorotein (RMP) paricle consists of viral RNA,
nuzlecorobzin (MP] and polymerase complex (PA PBA, PBZ)
(b} Structure of influenza A wirus

RNA segment 1 2341 bp
RNA segment 2 2341 bp
RNA segment 3 2233 bp
RNA segment 4 1778 bp

RNA segment 5 1563 bp

RNA segment b 1413 bp

RNA segment 7 1027 bp

RNA segment B 890 bp



BinTBopeHHSa “IcnaHkmn 1918 poky”, Science, 2005:

1) BuAineHHa pewtok Bipycy (pparmeHTis PHK) y XiHKkn,
3amepa3nol B Ansdcui;

2) cnutesd JJHK i3 PHK Ta 1l cekBeHyBaHHS;
3) cuHTes nosHol OHK;

4) eeegeHHAa OHK y KynbTypy KNiTUH NOOUHN |
PO3MHOXEHHS BIPYCHUX YaCTUHOK,;

5) BUNpobyBaHHS BIpYyCiB Ha TBApUHAX — YCi 3arnHynu
yepes 6 OHIB.

PekoHcTpynoBaHuu Bipyc poamHoxysascda B 40,000 pas
wsuaLle 3a 3sud4anHumn!




Characterization of the Reconstructed 1918 Spanish
Influenza Pandemic Virus, Science, 7 Oct, 2005

Terrence M. Tumpey, Christopher F. Basler, Patricia V. Aguilar, Hui
Zeng, Alicia Solorzano, David E. Swayne, Nancy J. Cox, Jacqueline M.
Katz, Jeffery K. Taubenberger, Peter Palese, Adolfo Garcia-Sastre

The pandemic influenza virus of 1918-1919 killed an estimated 20
to 50 million people.

We used reverse genetics to generate an influenza virus bearing
all eight gene segments of the pandemic virus to study the
properties of its extraordinary virulence. In stark contrast to
contemporary human influenza H1N1 viruses, the 1918 pandemic
virus had the abillity to replicate in the absence of trypsin, caused
death in mice and embryonated chicken eggs, and displayed a
high-growth phenotype in human bronchial epithelial cells.

The coordinated expression of the 1918 virus genes most certainly
confers the unique high-virulence phenotype observed with this
pandemic virus.



RECREATING THE VIRUS

Flu victim frozen in Alaskan

permafrost since 1918.

Fragments of RNA
are retrieved from
samples of lung
tissue, converted
into DNA and
sequenced.

The virus is isolated from the cells and used
to infect mice. They all die within 6 days.

sequences are pieced
together to give the
full genome sequence.
A DNA version is
synthesized in the lab.

A The DNA is injected into human
¥ kidney cells, which produce tens of
7 virus particles.

Artificial reconstruction of the “Spanish” flu: A/H1N1
(1918-1920). The reconstructed virus was multiplying
40,000 times faster than seasonal A/HIN1!




Neutralizing antibodies derived from the B cells of 1918 influenza

pandemic survivors. Xiaocong Yu et al. Nature 455, 532-536 (25 September
2008)

We took advantage to characterize neutralizing antibodies induced by
natural exposure of survivors to the 1918 pandemic virus. Here we show
that of the 32 individuals tested that were born in or before 1915, each
showed seroreactivity with the 1918 virus.

Seven of the eight donor samples tested had circulating B cells that
secreted antibodies that bound the 1918 HA. We isolated B cells and
generated five monoclonal antibodies that showed potent neutralizing
activity against 1918 virus. These antibodies also cross-reacted with the
genetically similar HA of a 1930 swine H1N1 influenza strain, but did not
cross-react with HAs of more contemporary human influenza viruses.

The antibody genes had an unusually high degree of somatic mutation.
The antibodies bound to the 1918 HA protein with high affinity, had
exceptional virus-neutralizing potency and protected mice from lethal
Infection. Isolation of viruses that escaped inhibition suggested that the
antibodies recognize classical antigenic sites on the HA surface.

These studies demonstrate that survivors of the 1918 influenza pandemic
possess highly functional, virus-neutralizing antibodies to this uniquely
virulent virus, and that humans can sustain circulating B memory cells to
viruses for many decades after exposure.



A.1 The H5N1 Virus

CtaHoM Ha kBiTeHb 2012 poky 6yno 602 Bunagku
3axBoptoBaHHSA ntogen Ha ntawunHuin rpun H5N1, wo

bynu nigTBepaKeHi B nabopatopisix. 355 ocib (3 602)
3arnHyno (WHO), wo ctaHoBuno 59%!

He Oyno 3apeecTtpoBaHO nepegadi Bipycy Big NOgNHK
00 NoOvHu

«3apa3 poanoyanacsi roHka BYeHuMX LWob AaizHaTUCa $K
Hanodinbwe npo H5N1 Ta BU3HAYUTU AK HaWWBUAOLWE, SAKI
MyTauil BWU3HayalTb nepenadvy BIpycy Big noauHWM 0o
nognHn. [...] 3 GaraTbox TO4YOK 30py, [Bipyc rpuny] €
OOCKOoHanum ans 6iotepopusmy — npPOCTUM i 3HULLLYYBaYUN».
(Jo Revill, 2005 Everything You Need to Know about Bird Flu, p.27)



A.2 Mutant Bird Flu Virus
Created

HanpwukiHui 2011 poky Dr. Ron Fourchier 3 Erasmus
Medical Centre, University of Rotterdam Ta
Dr.Yoshihiro Kawaoka 3 YHiBepcutety Wisconsin-
Madison orofiocunu, Wo IXHi KoMaHau yCnilwHOo
cTBopunu wrtam Bipycy HSN1, aknun nepenaeTtbco
NOBITPAHMM LUNIAXOM MK TXOpamMu (Mogenb rpuny y
noauHu). CtaTTi, Wo geTtanbHO ONUCYHOTb
eKkcrnepumeHTn oynun onyonikoBaHi B Science Ta
Nature y 2012 poui.



«Dual-Use Dilemma» -
OOCNIMKEHHA 3 nepeaadi nTawunHoro rpmny HSN1

Influenza
Virus

Anatomy

<0 —Neuraminidase
(Sialidase)

AR
. Hemagglutinin

BueHi cTBOpmAn MyTaHTHUK WwitaM rpuny H5N1,
KM NEpenaETbCs MiX TXopamu (,4epe3 noBiTps™).
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Summary of the H5N1 story

Cnanax ntawwmHoro rpuny H5N1 B Asil Ta €runTi — Ha KBiTeHb
2012 poky 602 niaTBepAXXeHUX BUNagku, netanbHicTb 60% (355
0Cib - OinbLWicTb 300poOBi AopocCHni); He byno XXoaHoI
niaTBepAXXeHol nepeaadi Big noanHN A0 NoanHn

KepiBHuku: Yoshi Kawaoka, University of Wisconsin, CLLA Ta
Ron Fouchier, Erasmus University, HiaepnaHaun

O6uaBi rpynu, npayoo4vm OKpeMo i He3anexHo, CTBOpUnu
wtamu ntawmHoro rpuny H5N1, ski epeKTMBHO nepepaBanucs
MiX TXOpamu (HauKpalia Moaersb rpuny noaen).

Oo6wuagi rpynu manu rpadti US NIH/NIAID;
O6wuasi rpynu npauroBanu 3a ymoB BSL3 E;

O6uaBi rpynu AoNOBINKM NPo pe3ynbTaTh CBOIX AOCNiIAXEeHb Ha
KOHpepeHuil 3 rpuny y BepecHi 2011 poky



Cnanax awypy (FMD) y Pirbright, BpuTtaHisa
(2007 pik)

[1po cnanax awypy (foot and mouth disease) cepen
TBapWH Yy Surrey oronoweHo 3 cepnHa 2007

[MepLui gocnigXXeHHsa nokasanu, LWo AXXeperiom
3apakeHHsa Moxe byTu nabopatopis y «Pirbright site»

Ypsig HakasaB MpoBECTU CIIACTBO LWOAO MOXITMBOIO
NOPYLUEHHST cUCTEMU BI03axmnCTy

3acHoBaHa MiXXypsaoBa KOMiCisi 3 BKITIOYEHHSM doaxiBLiB

[locnigeHHA, npoBeaeHe enigemionoramm, BCTaHOBUIO,
LLIO B pe3ynbTaTi IHTEHCMBHUX AOLLiB byna 3pynHoBaHa
KaHani3auis B nabopatopii «Pirbright site» i ctaBcs BUTIK
wramy O-1 BFS awypy
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‘...51 MOXY He pO3yMiTU, WO A CTBOPIOIO, ...”(cnekmp 6iopu3ukie)

» CnekTtp GionoriyHmnx pusnkis oxonsnoe: 1) Ti, WO BUHUKAOTL B Npupoai,
2) HeHaBMUCHI Ta 3) HABMWUCHI PUSKKM.

* PU3uku, WO BUHMKAOTb B NPUPOAI € HanbinbL Hebe3ne4yHMn Ha
MiDKHapOZHOMY PiBHi. TOMy cMCTEMW HaLiOHamNbHOT OXOPOHW 30POB'S
MaloTb NPUAINATA TakuM pUsnkam HanobinbLLOT yBaru.

* BUKknukom Ons HayKoBOT CRiflbHOTM € NpaBuiibHE PETYoBaHHA HEHaBMMCHIX
PV3MKIB, LLIO BUHMKAKOTb NPW AOCIIMKEHHSIX «MOABINHOTO» BUKOPUCTAHHA 3
TMM, o6 He WKoAMTK NAiAHiIA HaykoBin pPoborTi. Lle Bumarae npo3opocti,
rMacHOCTi Ta Aianory B MiXHapOHiy HayKoBi CMinbHOTI, 30Kpema Ans
MOLLMPEHHS 3HaHb Ta KynbTypPW BiANOBIAaNbHOCTI.

* BignoBiganbHICTb 3a CTBOPEHHS PU3MKIB HABMWUCHOIO (CBIAOMOrO)
BUKOPUCTaHHA HayKOBUX 3HaHb, NPOAYKTIB 800 TEXHONMOTIN MOLUNPIOETLCA AK
Ha KpalHW, TaK i Ha HedepXXaBHi pPUANYHI Ta i3n4YHI ocobdu.

e BaxXnmBo 3HaUTU MOXINUNBOCTI, LWOO ogHO4YaCHO 3abe3neunTy i
OiobGe3nekKy, i He HaWKOAUTN HAYKOBUM OOCHIiAKEeHHSAM Ta
MibXkHapoAHOMY CNiBPOOITHULTBY B rasny3i HayK Npo XUTTS.

* [1porpec B Haykax npo XXUTTH Ta LWMPOKUN OOCTYN OO0 CydacHUX MeToAiB Ta
TEXHOJSIOrN, Takux, Ak cekBeHyBaHHA | cuHTe3d [IHK | PHK, moxe npuBoguntum
A0 HOBUX NpuKNaaiB «nogBinHOro» BMKOPUCTAHHS | HABMUCHUX PU3KKIB, MPO
Lo Tpeba NocCTIMHO MiKnyBaTUCA.

* BaXXNMBO TaKoX He nepedinbluyBaTU PU3UKU Big HOBUX TEXHONOTIN,
TOMY WO BOHU MOXYTb e(peKTUMBHO AOMNOMOITHU y 60poTLOi 3 ycima
MOXINUBUMMU Giopusnkamm.



MoxxnuBi 3arpo3un 0iofioriYyHOro NOXoaXXeHHs

bionoriyHa 36pos.

HeHaBMucHe cTBopeHHs bio3arpos («Dual-use» research)
nigYac HaykoBux gocnigxeHb abo y bioTexHonorisix.

lHdbeKLUinHI 3axXBOplOBaHHS (JTl0AEW, TBAPWUH, MTULb,
POCIUH).

bioTepopnam = HaBMUCHE CTBOPEHHA Ta (abo)
BUKOPUCTaHHS) Hebe3nevyHMX BIoforiYHMX areHTiB.
XapyoBi NpoayKTun, MNik1, NUTHa BoAa TOLLO - NoraHol
(LLKIONMBOI) SAKOCTI.

[‘eHeTn4yHO MmoaudpikoBaHi opraniamm (' MO) (3arpo3sa

OIOpPI3HOMAHITTIO) Ta NPOAYKTU, OTPMMaHI 3a 4ONOMOroH
MO



IHpeKUinHI 3aXxBOpPOBaHHSA

[ nobanbHi cnanaxu iHPeKUinHNX 3axXBOPOBaHb €
NOCTIMHO 3POCTal0YOol0 3arpo30t0 As1s Mi)KHapoA4HOI
besneku

binbLicTb HanbiNbLW HeBe3nevYHUX IHEKLINHNX
3axBOpOBaHb 4YacCcToO BUHUKAKOTb B TPOMIYHMUX KpalHaX i3
HEBUCOKNM PIBHEM XUTTS

3apas iHeKUinHI 3aXBOPOBaHHSA MOLLUUPIOKOTLCA, NErko
MWUHa4YM MiXKOepXaBHI KOPOOHM

[MpmpoaHi cnanaxu iHeKuin € HenepeabayvyyBaHNMU
ompkepenamu Hebe3nevyHnx naTtoreHiB Anst TePOpPUCTIB

[ OTOBHICTb ycCnilWHO 6GOpOTUCH i3 cnanaxamu
Hebe3nevYHUX IHPEKUIMHMX 3aXBOPIOBaAHb € KPUTEPIEM
rOTOBHOCTI KpalHn A0 edheKkTUBHOI BOpoTbOK 3 NnposiBamu
bioTepopunsmy



KnoyoBi YMHHUKMU

mobanisauia — 6e3npeueneHTHe (MacoBe i LBWAKE)
nepecyBaHHA NoAen | ToBapiB «BUKOPUCTOBYHOTLCAY
naToreHamm ans «3axonfieHHaA» BCiel nnaHeTu

3apas naTtoreHn rnepeHoCcAaTbCH B CBITI LUBUALLE 3a
cepegHin iHKybauinHuin nepio OIrbLLIOCTI 3 HUX

3MiHa KnimaTy Ta noBepfiHka mo.qg_l‘/’l [0O3BONATL
LLIBWOKO KOMOHI3yBaTK HOBI TEPUTOPII, paHille BinbHi BiA
LUMX naTtoreHis (e.g. bluetongue in Europe)

[ly>xe nerko cxosaTu Ta TPAHCMOPTYBaTW NaTOreHn A
pa3noBclogXeHHSA Hebe3nek BioNnoriYHOro NOXoAXKEHHS

Binomo1415 naToreHiB, WO BpaXxatoTb N0aen. 3 HUX
61% € 300HO3HNMM



3pocTaloya BaXnmBiCTb 300HO3HMUX MNaTOreHiB

* [loHag 60% naToreHiB nNOONHU
€ 300HO3aMWU

* 75% emMepmKeHTHUX XBOpoDO €
300HO3HUMW

« KoxHi 8 micauiB BUHUKAE HOBE
IHdpeKLUINHe 3axXBOpPOBaHHS

 80% areHTiB, WO MaKTb
noTeHuian, MoXnueun Ons
BUKOPUCTAHHA 3 METOLO
bioTepopunamy, € 300HO3HUMMU
naToreHamu

44



HuHilwHA HanbinbLa Hebe3nekKa Bif
iIHcbeKUin gna nioguHu

 Enterovirus 71




HoBi BUKNKUKK ang nabopaTtopHol biobe3neku

YV V V V V VYV V V VYV V VY

(bio3axucTy)

Influenzae (rpun): avian H5N1, H7N9 ta swine H1N1

[TpioHK

SARS

Ebona

[ToBepHeHHSA Bicnn Ta noniomienity (Polio)

[ eHeTn4YHO MoandpikoBaHi Hebe3neyHi mikpoopraHiamu (IFMO)
Pe3ncteHTHUM o nikiB Tyoepkynbo3 - M(X)DRTB
HeuyTnmueicTb MiKpoopraHiamis 40 NPOTUMIKPOOHNX npenaparis
«Vector borne diseases»

biosaxuct

bionoriyHa 36post — bioTepopunsm
Adapted from EBSA



HoBi BUKNKUKK ang nabopaTtopHol biobe3neku
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(bio3axucTy)

Influenzae (rpun): avian H5N1, H7N9 ta swine H1N1

[TpioHK

SARS

Ebona

[ToBepHeHHSA Bicnu Ta noniomienity (Polio)

[ eHeTn4YHO MoandpikoBaHi Hebe3neyHi mikpoopraHiamu (IFMO)
Pe3ncteHTHUM o nikiB Tyoepkynbo3 - M(X)DRTB
HeuyTnmueicTb MiKpoopraHiamis 40 NPOTUMIKPOOHNX Npenaparis
«Vector borne diseases»

biosaxuct

bionoriyHa 36post — bioTepopunsm

Adapted from EBSA



Since March 2014:

Guinea, Liberia, Nigeria, Senegal and Sierra Leone.
7000 contracted EBOLA, more than 3300 died.
Spreading in Guinea, Liberia and Sierra Leone now

B

Source: The NY Times, 30/09/2014



How many people have been infected?
and where is the outbreak?

* More than 7,000 people in Guinea, Liberia, Nigeria, Senegal and Sierra
Leone have contracted Ebola since March, according to the World Health
Organization, making this the biggest outbreak on record. More than
3,300 people died. In the first case diagnosed in the United States, a man
who traveled from Liberia to Dallas tested positive for the virus on Sept. 30.

« The disease continues to spread in Guinea, Liberia and Sierra Leone. The
C.D.C. said Tuesday that Nigeria appears to have contained its outbreak.

Best-case scenario (through Jan. 20): 11,000-27,000 cases

Assumes 70 percent of patients are treated in settings that confine the illness
and that the dead are buried safely. About 18 percent of patients in Liberia and
40 percent in Sierra Leone are being treated in appropriate settings.

Worst-case scenario: 537,000-1.4 million cases in four months
If the disease continues spreading without effective intervention.

Dr. Thomas R. Frieden, the C.D.C. director, said, “My gut feeling is, the actions
we're taking now are going to make that worst-case scenario not come to pass.

But it's important to understand that it could happen.”
Source: The NY Times, 30/09/2014









EBOLA B CLUA

The man who has been found to have Ebola
showed no symptoms when he boarded
his plane in Liberia.

- Fri. Sept. 19 - After being checked for symptoms,
man boards flight from Liberia

- Sat. 20 - Arrives in Dallas to visit family

- 21-23 - nothing

- 24 — Man begins to develop symptoms

- 25

- 26 - Man seeks care but is sent home because
initial symptoms can be nonspecific

- 27

- 28 - Man is admitted to Dallas hospital and is
placed in isolation

- 29

- 30 - C.D.C. confirms that man’s blood is positive
for Ebola.

Source: The NY Times and
US Centers for Disease Control and Prevention
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How does the disease progress and
how is the disease treated?

« Symptoms usually begin about eight to 10 days after exposure to the virus, but can
appear as late as 21 days after exposure, according to the C.D.C. At first, it seems
much like the flu: a headache, fever and aches and pains. Sometimes there is also a
rash. Diarrhea and vomiting follow.

« Then, in about half of the cases, Ebola takes a severe turn, causing victims to
hemorrhage. They may vomit blood or pass it in urine, or bleed under the skin or from
their eyes or mouths. But bleeding is not usually what kills patients. Rather, blood
vessels deep in the body begin leaking fluid, causing blood pressure to plummet so
low that the heart, kidneys, liver and other organs begin to fail.

« There is no vaccine or definitive cure for Ebola, and in past outbreaks the virus has
been fatal in 60 percent to 90 percent of cases. The United States government plans
to fast-track development of a vaccine shown to protect macaque monkeys, but there
is no guarantee it will be effective in humans. The question of who should have
access to the scarce supplies of an experimental medicine has become a hotly
debated ethical question. Beyond this, all physicians can do is try to nurse people
through the illness, using fluids and medicines to maintain blood pressure, and treat
other infections that often strike their weakened bodies. A small percentage of people

appear to have an immunity to the Ebola virus.
Source: The NY Times, 30/09/2014

BUT! Ukrainian peace keeping military is in Liberia!



[oTOBHICTbL 00 60POTLOM 3
npupoaHumMmm “Budbyxammn”
IH(peKUIiMHNX 3aXBOPHOBaHb =
[oTOBHICTbL 00 60pPOTLOM 3
MOXINMBUMMU Oio3arpo3samm
(30Kpema, 3 bioTepopnamMmom)



BakuuHauis
3annaeTbCca eAUHUM ePEKTUBHMM NPOINaKTUYHUM
3ax040M 60poTbbun 3 iIHPEKLIMHUMMN 3aXBOPHOBAHHAMMU!

- CTBOPEHHSA BaKUMHW — CKNagHWn, 4OBrMnM Ta 4OPOrnm npouec, Lo
BKITIOYAE: HAYKOBE CTBOPEHHSI; PO3POOKY TEXHOMOTIT; AOKNIHIYHE
gocnigpxkeHHs; |, 111 Il goasm kniHiyHKx gocnigxeHb (WHO, 2006);

- po3pobka AesKkux BakLUMH 3anmarna gecatuniTta, kowTtyeana > $1 mnpa i
He npuHocua ycnixy.

[Tporpec y cy4dacHin 6ionoril BiakpnBae HOBI MOXITUBOCTI:

- nepexia Big “in vivo” go “in vitro” go “in silico”

- rational-design approach (e.g. bio-informatics)

- nosaBa “CUHTETUYHO!I” Bionorii

- BUKOPUCTAHHA TPaHCreHHUX TBapWH i POCNUH AN BUPOOHULITBA BaKLMH;
- NOLWYK LWSSAXiB Ta 3acobiB e(PpeKTUBHOT AOCTaBKM BaKUMH (40 OpraHis,
TKaHWH Ta KNiTUH—MILLEHEN);

- HOBI MOXITMBOCTI MOAYNALUIT IMYHHOI Bignosigi



MoxxnuBi 3arpo3un 0iofioriYyHOro NOXoaXXeHHs

bionoriyHa 36pos.

HeHaBMucHe cTBopeHHs bio3arpos («Dual-use» research)
nigYac HaykoBux gocnigxeHb abo y bioTexHonorisix.

lHdoeKLinHI 3axXBOpIOBaHHSA (J1t04en, TBApUH, NTULLb,
POCIUH).

bioTepopnam = HaBMUCHE CTBOPEHHA Ta (abo)
BUKOPUCTaHHS) Hebe3nevyHnxX BionoriYHMX areHTiB.
XapyoBi NpoayKTun, MNik1, NUTHa BoAa TOLLO - NoraHol
(LLKIONMBOI) SAKOCTI.

[‘eHeTn4yHO MmoaudpikoBaHi opraniamm (' MO) (3arpo3sa

OIOpPI3HOMAHITTIO) Ta NPOAYKTU, OTPMMaHI 3a 4ONOMOroH
MO






“INMnctn cnbipkn” (“Anthrax letters”) Bounu n’atb ta
iHpikyBanu we 13 ocib:

- Jlnuctn, aki HagicnaHi 2001 poky ceHatopam Daschle ta Leahy, oo
Mr. Rokaw (NBC tv) Ta pegaktopy NY Post, MicTunn BoeHisaoBaHy
cno6ipky (Anthrax). 3BopoTHA agpeca 6yna: "4th Grade, Greendale
School, Franklin Park, New Jersey, 08852" (ane Taka wkona
3HaxoAMUTbLCSA 3a iHLWWOK aapecoro);

- 11 xxoBTHA 2001 poKy ABa cniBpoOOIiTHUKA NOLITK:

Joseph Curseen Jr ta Thomas Morris Jr manun KOHTaKT 3
nucTtamu i nisHiwe nomepnu BiA iHransAWinHoOI CUBIPKWU;

- 14 rpyaHa 2001 poky ue nowToBe BigAineHHs, nnowero 1500
KB.MeTpiB, 6yno oopobneHo razom ClO: i BigkpnTo Ana pobotu
TiNbKKU 3a 26 micsauii.



Hacnigkn atak cubipkoto

22 Bynagkn: 11 iHranauin, 11 WKipHUX
5 cMepTHUX BUNAaOKIB
31 BMNagoK “No3nTUBHUX  Ha CNOpU

npnonun3Ho 10,000 ocib “Ha pu3uky” dynu
00pOobsieHi 3 METOIO NMPOMINTaKTUKK

35 nowToBMx BigAineHs 0yno
KOHTaMIHOBaHO



CnigcTBo

[/ POKIB

600,000 nrognHo/rogunH

10,000 gonuTiB CBIOKIB

6,000 npeameTiB NOTEHLUINHUX OOKAa3IB
5,750 BMKNuKIiB 00 cyny

5,730 3paskiB goBkinnis 3 60 micub

[onuntaHo noHapf 1,040 ceigkie, 3 Akux 400
PETENBHO

CniBnpaus 29 nabopaTtopin (aepxaBHUX,
akageMidyHUX Ta KOMEPUINHNX)
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F.B.I., Laying Out Evidence, Closes Anthrax Case
By SCOTT SHANE Great Getaways - Travel Deals by E-Mail
Published: February 19, 2010 M. Sign up for travel offers from NYTimes.com's premier
i advertisers.
WASHINGTON — More than eight years after anthrax-laced letters SIGN IN TO J Sign Up
killed five people and terrorized the country, the F.B.I. on Friday it i See Sample | Privacy Policy
closed its investigation, adding eerie new details to its case that the € TWiTTER
2001 attacks were carried out by Bruce E. Ivins, an Army biodefense & g'ﬁilr T0
expert who killed himself in 2008.
(5p PRINT
@, Enlarge This Image ~ A 92-page report, which concludes @ REPRINTS

what by many measures is the largest SHARE
investigation in F.B.I. history, laid out
: ' : CRrRAZY HEART
the evidence against Dr. Ivins, NOW PLAYING
including his equivocal answers when ACADEMY AWARD
. £ NOMINATIONS
asked by a friend in a recorded

conversation about whether he was the anthrax mailer.
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WINE bl
“If I found out I was involved in some way...” Dr. Ivins said, ‘ CLUB | yith code: WEB?2

not finishing the sentence. “I do not have any recollection nytwineclub.com | Learn More »
of ever doing anything like that,” he said, adding, “I can tell




[esKi KoHUuenTyarnbHi NMTaHHA CTOCOBHO CUCTEMM

Oiobe3neku Ta Gio3axmcTy YKpaiHu:

- biobe3neka (Ta 6io3axmMcT) € YaCTUHOKO 3aranbHOI cUCTeMU Ge3neKkn YKpaiHu;

- biobe3neKka oxonnre LWWMPOKe KOO nNpodnem, BUPILLEHHSA AAKUX, 32 MOPAAKOM
npioputeTiB ANA YKpaiHU, NTOBUHHO MiHiMi3yBaTu BCi 3arpo3un 6ionori4yHoro
NOXOXKEHHS, AKi iCHYHOTb Y41 MOXYTb BUHMKHYTU B HaLlin KpaiHi.

3o0Kpema (ane He BUKITIOYHO), A0 6iob6e3nekun BXoAATb:
- bopoTbba 3 bioTepopnamom (6iozaxucr);

- bopoTbbOa i3 3arpo3amu, siKi BUHUKaKOTb NPU CBiJOMOMY 41 HECBIAOMOMY
BUKOPUCTaHHiI fOCArHeHb cy4acHoi biosnorii Ta 6ioTexHonorii, Wo MarTb
,MOABINHE 3acTOCyBaHHA" (TOOTO MOXYTb BUKOPUCTOBYBATUCSA i 3 MUPHOHO, i 3
BOEHHOKO YN TEPOPUCTUYHOK METOK abo BNNMBaKOTL Ha OiOPi3SHOMaHITTA);

- bopoTbOa sIK 3 0co6NMBO HeOGe3neYHUMU XBopobamu noaen, TBapuH i POCIIUH,
Tak i3 ,,3BU4aMHUMMN” 3aXBOPIOBAHHAMMU, MACLUTaOU AKUX CIPUYNHAIOTL 3arposu 3
€KOHOMIYHOI, 6ionori4yHol abo couianbHOI TOYKK 30pY.

biobe3neka mae TakoX nepemMMmatmcsl 3arposamu, B nepluy Yyepry ans nogeu, ane
TaKOX i ANA TBapWUH Ta POCIIUH, 3yMOBJIEHUMU HECNPUATIIMBUMU €KOSOTiYHUMU
YMHHUKAMWN, HeSAKICHUMUN BOAOLO, JliKaMU, XapYOBUMM NPOAYKTaMU TOLLO.

Cepep iHWKMX BaXNMUBUX 3axoAaiB 60poTbLOM i3 3arpo3amm GionoriyHoro
noxomkeHHA B YKpaiHi HeoOXiAHO CTBOPUTU HauUiOHarNbHi yMOBU BUKOHaHHA
nonoxeHb KbT3 Ta KoHdepeHuin KbT3, 3okpema BnpoBaanUTN KOAEKCHU
noBeAiHKM 3 NUTaHb 6iobe3nekn Ta 6ioeTUKKU, 3anNobiIrT HEKOHTPOSIbOBaAHHOMY
pO3noBCHOAXEHHIO HeEGe3ne4YHUxX 6iosnoriYyHMX areHTIiB ToLO.



LLinaxu oo ameHweHHA 6io3arpos

- BU3HAYMTU NPIOPUTETHI 3axoaun, peanisauis SKMX MOXe YCYHYTU (Y1 3MEHLLIUTUN PU3MKK)
3arpos, Wo € HanbinbLL Hebe3neYyHnmMmn Ans KpaiHu

- OpraHisyBaT HauioHanbHy cucteMy 60poTbbu i3 biozarposamm (Yepe3 CTBOPEHHS |
BUKOHaHHSA [epkaBHOI nporpamu)

- CTBOPUTK HauioHanbHUIM opraH aepXxaBHOro ynpaeniHHA Yy cdepi 6iobesneku i Biozaxmcty

- 3a0e3neunTn BUKoHaHHa YkpaiHoto KBT3 Ta iHWKuX MikHapoaHUX 3000B’'A3aHb, Lo
cTocytloTbcs Biobesneku.

- CTBOPUTU CUCTEMY KOAEKCIB (NpaBus) NOBeAiHKM AN Pi3HUX dhaxiBLiB, OO YHEMOXIMBUTH,
abo 3HaYHO 3MEHLUUTUN PU3NKN NOosIBK BionoriyHnx Hebesnek

- CTBOPUTYU BipTyarbHY iHTErpoBaHy MiKBIAOMYY Mepexy naboparopit 3 iCHyUMNX
nabopartopil pi3HOro nignopsaKyBaHHs

- po3pobUTY 3acaamn AepXaBHOI NOMITUKM Y cdpepi KOHTPONIO Haf, HacniaKaMy BNPOBaKEeHHS
HOBITHiX BiOTEXHONOriN, 30KpeMa HaHOBIOTEXHOMOTIN Ta HAHOMeANLMHK, Haf
ofepXXaHHAM Ta BUKOPUCTAHHAM reHeTUYHO MOoAMMIKOBaHUX OpraHiaMis,

- aganTyBaTu Halle 3aKOHOOAaBCTBO Yy cdepi 6iobesnekn 4o MiXKHApPOAHUX HOPM
- YHEMOXIMBUTN NPosiBM BioTEPOPU3MY, HEHANEXHOT KOMEPUINHOI AiSNbHOCTI,
HEHABMWCHOIro pPO3MNoBCHOAXEHHA HebBe3neyHnx BioareHTiB

- 3abe3neynTn B YKpaiHi BUMYCK cydacHUX iMyHOBIOSOriYHMX npenaparTiB Ans NikyBaHHS Ta
AOiarHOCTUKKM 3axBoptoBaHb. CTBOpUTM HauioHanbHUn ueHTp GioTexHonorin (3rigHo
piweHHa PHBO Ykpainu 27/02/2009 ta Ykasy lNpesnageHTta Ykpainu Big 06/04/2009 poky);

- NepeBipnTN CTaH Ta 3abe3neunTn 30epexeHHs Konekuin 36yaHukiB 0cobnmBo-HebesnevyHnx
IHpeKuin



Kowmicisi 3 biobe3neku i bionoriyHoro 3axucty npu PHBO YkpaiHu ctBopeHa 3rigHo Ykas3iB [lpe3ngeHTa
Ykpainun 23/06/2004, 20/09/2007 i 18/06/2009 pokiB. Komicia € po6o4yum opraHom PHBEO.
OcHoBHMMM 3aBAaHHAMU Komicil €:
> aHarni3 cTaHy i MOXNMBUX 3arpo3 HauioHanbHiu 6e3neui YKpaiHn y chepi HoBUX 6ioTexHosorin Ta
reHHoI iHXeHepil;
> aHarni3 BUKOHaHHA 3aBAaHb rasny3eBuX Nporpam i 3axoAiB, NOB'si3aHUX i3 peani3ayicto gepxaBHOI
noniTukn y ccpepi HOBUX GiIOTEXHOSOriN Ta reHHOI iHXeHepiT;
> y3arafibHeHHs1 MiXKHapogHOro AocBiay woao hopmMmyBaHHA Ta peanisaudil Aep)XaBHOI NONITUKN Y
chepi HOBUX BIOTEXHONOriN Ta reHHOI iHXeHepil;
> po3pobneHHs i BHeceHHs lNpe3ungeHToBi Ykpaiin Ta PHBO npono3udin wopao:
- BU3HAYEeHHS HauioHanbHUX iHTepeciB YKpaiHu y cdpepi HOBMX GioTexXHONOrin i reHHOI iHXeHepil Ta
3abe3ne4YeHHsA GionorivyHoI i reHeTUYHOI 6e3neKkn aepxaBu;
- 3AiNCHEeHHSA 3axoAiB, CNIPAMOBaHMX HA BAOCKOHAaNEeHHA AepXXaBHOI NOSITUKA 3 MUTaHb
GionorivyHoi i reHeTUYHOI 6e3neKn, YHeMOXITMBIIEHHSA NPOABIB GioTepopusmy;
- YAOCKOHarNeHHA CUCTeMM NpaBoBOro 3abe3nevyeHHs 3 NUTaHb GIONOriYHOI Ta reHeTUYHOI 6e3nekun
YKpaiHum;
- opraHisauil Ta nopsaaKy B3aemMmogii MiHiCTepCTB, iHWKUX LeHTParibHUX OpraHiB BUKOHaB4oOI Bragu y
chepi HOBUX BIOTEXHONOriN Ta reHHOI iHXeHepil;
Komicia moxe:
- 3AiNCHIOBATK aHarni3 BUKOHAHHA HAayKOBO-TEXHIYHUX Nporpam, NPoeKTiB, NMaHiB, 3axoaiB y cdepi
HOBUX 6iOTEXHOMOriN Ta reHHOI iHXeHepil;
- YTBOpIOBaTU €KCNepTHi rpynu, 3any4vaTty npeacTaBHUKIB opraHiB BUKOHaBYOIl Bflagu, opraHis
MicLeBOro camoBpsyBaHHS, HQAYKOBUX YCTaHOB, He3aneXxHMUX eKcnepTiB Ansa po3rnsagy NUTaHb, WO
HarexaTb A0 1l KOMNeTeHLil;
- OpraHisoByBaTu npoBeaeHHA KOH(epeHLUin, ceMiHapiB, Hapaa 3 NUTaHb NOBHOBaXeHb KowMicil.
PiweHHAa Kowmicil € 060B'A3Kk0OBUMU AN po3rnaay opraHaMmm BUKOHaBYoOIl Bflagm, MicLeBoro
camMoBpsiAyBaHHA, NignpueMcTBaMu, yctaHOBaMu Ta opraHisauisiMmu.
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CtBOopeHHA nabopaTtopin ana pobotu 3
ocobnneo Hebe3ne4YHMMU naTtoreHamMu y CBITI:

LLIOHO CTBOPEHI NabopaTtopil y baraTtbox KpaiHax
€sponu, JlaTnHcekol AMepukn, Asil Ta, HaBiTb, ADPUKN

9 HoBMx BSL4 nabopaTtopin y CLUA BXe npauoTb Yn
0o0ynoBYHOTHCS

~ 16 BSL4 nabopaTtopin y €sponi

2 —y Adpudi (MNiBaeHHa Adppuka i F[aboH)

HoBi BSL4 nabopartopii y Kutai, IHAiT; icHytoui B
AscTparnii, AnoHii (B Tokio He npautoe, ane BUBHAETLCS
CTBOPEHHSA HOBOI BSL4 nabopaTtopii)

BENnuKa KinbKicTb gitoumnx BSL3, BSL3+ nabopatopin y
TainaHai, Kopel, Jlaoci, ApreHTuHi, KeHii

XogHol ceptudikoBaHol BSL3, BSL3+ yu BSL4
nadopartopii B YKpaiHi!
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“‘biobesneka Ta 6io3axncT-2: BNpoBadKEHHS
pekoMmeHgauin woao KoHseHuil npo 3abopoHy bionorivyHoi 36poi (Kb3)” —
MixxHapogHa KOHdepeHUuia Ta ceMiHap, Kuis, 23-26 kBiTHA 2012 poky

KoHdepeHuis:
26 nekTtopiB (i ronoByro4mnx) 3 10 KpaiH Ta noHag 160 ykpaiHCbKMX
YYaCHUKIB
TemaTtuka:

Cy4YacHi HanpsmMu y 6iobe3neui i 6io3axucTi y cBiTni pilleHb
Kb3;

* MDKHapopAHI | HayioHarbHi 3axoAau, cnpssMoBaHi Ha 3MeHLUeHHS
OGio3arpos;
* MiXKHapoAHe cniBpobIiTHUUTBO i 4ONOMOTra;

* OXOpOHa 3[0pOB’A, iH(heKUiNHi 3aXBOPOBaHHA, Ta Npobnemu
OGio3zaxucTy B cneusiaboparopinx;

* Cy4acHi pocArHeHHs1 6ionoriyHMX HayK Ta 6iobe3neka;
* OCBiTa, NOWMPEHHSA 3HaHb, OioeTuKa, NnpaBuna noBeniHKN

CarteniTtHun cemiHap (pa3om 3 bpaadopacbKUM yHiBepcuteTom,
BennkoobputaHis)






g BUCHOBKMU

- BypxnmBumn nporpec B Haykax npo XUTTH 3aknagae OCHOBU A Cy4acHOol
MeauumMHK, BETEPUHAPIT - Ha Bnaro cycninecTBa. BiH 4o3BONA€E ogHOYacHO
CTBOpHOBATU HOBI OiONOrivyHi areHTH i3 yHikanbHUMu ta/abo
HenepeabavyyBaHMMU BNacTUBOCTAMM.

- CyyacHi gocnigxeHHa Ta 6ioTexHonoril «noaBIMHOro» BUKOPUCTAHHSA MOXYTb
OAHOYaCHO BMKOPUCTOBYBATUCA SK 3 KOPUCHOLO, TaK i Hebe3ne4yHow MeTot, Npo
L0 HayKoBa ChinbHOTa Mae 3HaTu Ta bpaTu Ao yBark. ToMy LIO Ti X cami 3HaHHS
abo TexHonoril MoXyTb OYyTHM BUKOPUCTaHI ANa CTBOPEHHSA bionoridHol 36poi (BW)
Ta (abo) iHwwnx Biosarpos.

- NoTpebye nolmpeHHA cTaHy 3HaHb Ta OCBITU cepen BYEHUX «HayK NPO XUTTA»,
npaLiBHUKIB 6IOT€XHOJ‘IOFNHOI | dbapmaLeBTUYHOI npommcnosocn o0 npo6ne|v|
biobe3nekn Ta npobnem “noaBINHOIO BUKOPUCTAHHS.

- baraTo KkpaiH goci He MatoTb e(PEKTUBHOI perynaTopHoi cuctemm 3 6iobeanekn
(He BMKOHYIOTb nonoxeHHA KBT3)

- BaxxnuBoto cknapgoBor 60poTbLOMU i3 Biosarpo3amm mae GyTm
BinnosinaaniCTb BYEHUX, aKTUBHICTb HayKOBo'l' CnNiNnbHOTU — CTBOPEHHS
Tpa,qwu,m coulaanm BianoBiganbHOCTI, p03p06|<a npaBun NoBeAiHKM Ta
MeXaHi3MiB KOHTPOIO Haa OionoriyHMMKU gocnigkeHHAMMN.

« ...Hayka 6e3 cBigoMOCTi — Lie pyMHyBaHHSs AyLli» -
« ...Science sans conscience n’est que ruine de I’ame." F.Rablais, 1532



OAKyro 3a yBary

| Dakato ycrixiB y pO3rnOBCHOOKEHHI

00'eKTUBHUX 3HaHb NMpPo biobeaneky Ans
3MEHLLUEHHSA bio3arpo3 B YKpaiHi

Ta 3a Il MmeXxxamu






Key Dates for Man Infected With Ebola

The man who has been found to have Ebola showed no symptoms when he
boarded his plane in Liberia.

Fri. Sept. 19 - After being checked for symptoms, man boards flight from
Liberia

Sat. 20 - Arrives in Dallas to visit family.

21, 22, 23 - nothing

24 — Man begins to develop symptoms

25 -

26 - Man seeks care but is sent home because initial symptoms can be
nonspecific

27 -

28 - Man is admitted to Dallas hospital and is placed in isolation
29 -

30 - C.D.C. confirms that man’s blood is positive for Ebola.

Source: The NY Times and Centers for Disease Control and Prevention



Some Concepts Regarding Biosafety and Biosecurity
System in Ukraine:

- Biosafety (and Biosecurity) is one of the most important components of the National
Security of Ukraine;

- Biosafety encompasses problems, which have to be solved in priority to minimize all
threats of biological origin — either existing or possible to emerge in Ukraine.

In particular Biosafety deals (but not esclusively) with:

- Extremely dangerous diseases of people, animals and plants as well as with
“common” diseases, but which are dangerous from social, economical and biological
point due to their scale;

- Possible attempts of Bioterrorism;

- Biothreats, which emerge from non intentional or deliberate misuse of Modern Biology
developments — “Dual use”.

Biosafety has to deal also with threats arising from dangerous environment, from low
guality medicines, food, drinking water, etc.

Among other important measures to fight threats of biological origin Ukraine has to
create proper national implementation of BWC clauses and BWC meetings’
recommendations, to establish effective international cooperation, to prevent non
controlled dissemination of biologically dangerous agents, to introduce codes of
bioethics and rules of conduct, etc.



Two International Biosafety and Biosecurity Conferences in Kyiv, Ukraine in
2010 and 2012 dedicated to the implementation of BWC recommendations

Conferences in Kyiv, March, 2010 and April 2012:
26 lecturers and mediators from 10 countries and over
160 of Ukrainian participants

Themes:

« Current trends in Biosafety and Biosecurity linked to the BWC
meetings’ decisions

* International, regional and national measures directed at
Biothreats reduction

» International Cooperation and Assistance

 Health care, infectious diseases and Biosafety in high
containment laboratories

 Progress in Life sciences and Biosafety problems. Dual use
 Education, raising awareness. Bioethics and codes of coduct
Seminars: April, 2012 (Kyiv), October, 2012 (Odesa),
May 2013 (Kyiv)



BUCHOBKU-2

Xo4ya 3apas icHye (3a KOpAOHOM) AOCTaTHS KiNbKICTb
NpaBun-BKasiBOK-pekoMeHdaLin 1oao nabopaTopHOI
biobe3nekun Ta 6io3axnucTy Ha Mi>KHAapOAHOMY PiBHi, ogHa4e:

& I'IOTp|6He PO3'ACHEHHS ICHYHOUMX NpaBUn | pekoMeHaauin
Ta IXHE ePeEKTUBHE BUKOHAHHS/BUKOPUCTAHHSA

¥ YCi HeloMikn Y1 NPOMYCKN B iCHYOUNX NpaBunax
nabopatopHoi biobeanekn/bio3axncty marTb OyTU
INeHTUMIKOBaHI, BUNpaBIneHi Ta BNPoBaaKeH

¢ [NoTpebye nomnpeHHs cTaHy 3HaHb Ta OCBITU cepen
BYEHMX «HayK NPO XUTTA», NpauiBHUKIB BiOTEXHOMOrYHOI
| papmaLeBTUYHOI I'IpOMl/ICJ'IOBOCTI LLo4o npobnem
biobe3neku Ta npobrem “noaBiMHOrO BUKOPUCTAHHA"

¢ baraTo kpailH goci He MaloTb EPEKTMBHOI PErYNATOPHOI
cuctemm 3 6iobesnekn (He BUKOHYIOTb NMOJSIOXKEHHA KBT3)






The Ways to Biothreats Reduction

- Determine priorities for the National Biosafety System

- Organize National System of Biothreat Reduction (State Biosafety
Program)

- Establish State National Authority responsible for Biosafety and
Biosecurity

- Provide full scale implementation of obligations pertinent to the BWC

- Create virtual integrated network of standard labs for Biothreat
detection

- Adopt National legislation to European in the field of Biosafety

- Safeguard collections of selected and dangerous pathogens, to
augment lab Biosecurity

- Make impossible Bioterrorism and non controlled traffic of
pathogens

- Provide National Health service with efficient immunobiologicals

- Disseminate knowledge and raise awareness on all aspects of
Biothreat reduction

- Create and implement a system of codes (and/or rules) of conduct
for various professionals to make impossible (or to diminish) misuse
of “Dual Use”

- Develop professional practices for Life scientists in the field of new
biotechnologies, genetic engineering, etc




THANK YOU



Capacity-Building, Assistance & Cooperation

« WHO IHRs - Article 44: “... States Parties shall undertake to collaborate with each
other... bilaterally, through regional networks and the WHO regional offices, and
through intergovernmental organizations and international bodies...”

« BWC - Article X: “...the [7! Review] Conference agrees on the value of working
together to promote capacity building in the fields of vaccine and drug production,
disease surveillance, detection, diagnosis, and containment of infectious diseases as
well as biological risk management...”

« UNSCR 1540 - OP 7: recognizes that some States may require assistance in
implementing the resolution, while others may offer assistance;

— UNSCRs 1810 (2008) and 1977 (2011) have confirmed and reinforced the
clearing house role of the 1540 Committee

— In 2010, the 1540 Committee adopted revised procedures to improve and
accelerate response to assistance requests and facilitate match-making; see:
http://www.un.org/sc/1540/assistance.shtml



UNSCR 1540 reporting

 All States are called upon to report to the 1540 Committee on steps
they have taken to implement UNSCR 1540

« UNSCR 1810 (2008) also calls upon all States to submit such a report
to the 1540 Committee without delay

« States are encouraged to prepare on a voluntary basis summary
action plans on their priorities and plans for implementing UNSCR
1540




The central prohibition is set out in Article | of the Convention under
which:

“Each State Party to this Convention undertakes never in any
circumstances to develop, produce, stockpile or otherwise acquire or
retain:

(1) Microbial or other biological agents, or toxins whatever their origin
or method of production, of types and quantities that
have no justification for prophylactic, protective or other peaceful
purposes;

(2) Weapons, equipment or means of delivery designed to use such
agents or toxins for hostile purposes or in armed conflict.



Biothreat Reduction is one of the main tasks of the
National Security System

A. Non intential Biothreats:

- Of natural origin (permanent — chronic and/or periodic
Infections and

new - emerging and/or reemerging pathogens);

- Of artificial (usually anthropogenic) origin due to the
human activity.

B. Deliberate Biothreats and Bioterrorism.

Whatever is their origin
all Biothreats potentially have national scale
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