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1. BWC x| &

AER7] 22§ 2F(Biological Weapons Convention : BWC)V-& AEE7]2] 7
O, AR 8IS, 85, B 52 2EAH O FAIRE A o2 A tig k) §Y]
(Weapons of Mass Destruction : WMD)2] AHA FX|& 43 2| x9] §oFo]
o} 19754 39 WA ol AA7A] FeF 7hd=tol F 1637=0 0= =gl
o, 2006 A6z}t Fr13]ee] Ao & XA (Implementation Support—
ing Unit : ISU)o] A =lo] Fef o]3f & A 3]9] % - 2= 1 242 4
& Yot T Al 300 AXF Hero AR A2 A &E o] fiTh

1) #ore] A HAe "THH(RE) 9 525719 i, YA 9l v|Ee] G219k 1 #)7]o) #g FoF, (Convention
on the Prohibition of the Development, Production and Stockpiling of Bacteriological(Biological) and
Toxin Weapons and on Their Destruction)2 & BWC ¥x= BTWCZ FAH, AEL7]= BEA-EA9 1
LU 913 Bok, Au] B Suom yE

2) WOF BYOIAE AR A(use) & FAHOZ FASHA kot AU HATAN A FAE A
Mo FASHE WOk A BAZE F4 =xo] HuA, ek o BWCO] ZBAQ) Ao uFo] ABT| Y

}\Hl E A He F B7HE A AR (final declaration)ol] B7|eHFEE @, &5} 8|4
AlAL, BRIAL 2005, p.150).

3) 20084 Zhulol, Bitk/bAstE, UAE, 5 o=l Al 7102 dop helsto] 3 16374502 Srjzglo

o, 7RIS A 1970= AR e-2uehs 19874 64, 53 19874 39 7R
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2. BWC ZAZSHIAI2| x4

ole} T2 oAF A= Etalal, BWCE &&82%2 HSAAY A=
Al FoF o] 3 of B ZA7F E7Fs57] Wizl SR e R Al LAl B
£ Ay Qlth, BWCE] o|gt g = T

B2 HFZAAE Ao m2Zn 45 5o R A
(Chemical Weapons Convention : CWC)Y3} +13] tfju]E o},

jany

CWCE A5 % ARl Qlo] &3 ++5 - v|g4ik o 2oF F 7P ra s AlA
E zhxz1 glonm, CWCe o7 el &etE 7| 24] 713 (Organization for the
Prohibition of Chemical Weapons : OPCW)+= ZAM}2Hroutine inspection),
73R AF& (challenge inspection), AF&-2]% ZAHinvestigation of alleged use)
52 5o AFARE L8 LT U,

AEET) = Al feRe] At Soltat 4718 4] B4 srety| o) uls)

2 Rbo] 31 i@ Aol 28R o= B HEYdelAle axEd
717h 2 o ok, S, 19809 o] 5 Argsehe] F<&eh T Bl AERT] At

7}
Fagt oS 8= 7|% - v HAAY fF 22 sl HEF7] ik ol 2
& 710l o AR ASAA el SiEo] Y. Ty o)9t
2 Aoz Etstal BWCe A7 ASAAE +58HA] FskaL et

agn, o BWCE CWCeks o ARE 27 =ode=71? oldt 94“ =
20019 BWC A5} g 7t21e)7F Aufigt A% wizhs vpoyshd 44 71 s
3k 4= qlok, 1994 99 7HHE BWC £ ZF3]0l|4] 2001 Al52t B 713 9] W/}
A ASIBAE Ads 2 Rt 5, &AM @S A% AT (Ad Hoe

T

4) CWCe| 4] B3 TEhshiy] o] A, A4t v]& W ARE- FA]9F 21 #H)7]o)l B3 FoF, (Convention on the
Prohibition of the Development, Production, Stockpiling, and Use of Chemical Weapons ad on Their
Destruction) 2.2, 7€} CWC -\4—‘:‘1 AFge- OPCW &-H|°]A] http://www,opew,org) ZHE

5) QQUFAE, "—TL" - v]ZAF HEF | 2007, pp.29-31 AL

6) AALFAHE, p.4l
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Group : AHG) 3|97} 1995\ 200149 7Y7HA] & 242} X =|glem, v}
2 o] AHGOIA AFeHA] Zt0o] nlA ] gt

ey 69 ol XaE A A =g Al242F AHGOA] 27Fo] AA]
gt HFAPA 2T Aetel sl ml=o] 48 AR JARE Be|HA 22 &
of7kaL Wttt o] % JNFE A52; B7EE]9J (2001, 11, 19~12. 7, AldluholA]
u)=+-2 #E A A (Final Declaration)ol| “AHGS] HdH(mandate)S &% 3Ich
(terminated)” = #¢H AYT AL 74, 39 S (suspend)=] 7)ol o]=F]
O (7hest AxF B gk AQg), 20029 7HEH A5R; H7EE| 9] &[5 oo A =
A= HFAAE FAo] 24, diAl 5319 72 E 8 W&o & sh= BFE ¢l
AAA AR AT,

20089 % 3717k A TS 24 =0lst]oll A BWC HE98 A 74 244
9] r}E Aty Rt ARjQ] 2007~20109¢ 3]7]7F ) (Intersessional Pro—
cess) AAl= 20018 A|52F B712le] o] Aap g8t H 2003~20059 2]7]9]
T& AAZ, HESYHA G Sl 2 AdrEolzta & 4 qlth &, 2006E
A6 BB A Qo) Al YA BAbol AAE A gk Al ere] 4
A e flsl @717 A e AT s d FERe, wid =2 oAIE 2
sfol ShA Ble] 9 HET] 31918 AR7|R e HOITHGE 1),

wheA, BWOZH @Aeh 28 Laah 54 o] FeE nzkeo] Pu wiel
A olAbe] gk ahA) Rl B wiAolis nlake] et widel e8] gl
A @Aol el A B WohE oAbt e gk AHS Bl A 3
712k 2} AAE £ WAt gk

7) 5 A 22 Yok o|hL B stal FoF EolalS A5y g SRR A Al (Declarations), ¥&
(Visits) ¥ AF#H(Investigations) A =S 3
8) AFAR, pp.37-42; FHH 9|, pp.135-146 FL
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Poas O Y Y S ol Lst wor

O ot oS 9t KIHA - AX|A He

O HRI| - SA HOt M3 OKNZ H3RH 2UH - X% - 2AIK MBON
P M Hiot 245 ot

O MTUS 08 WS B AU - WS - AIA KT U BSLH(Code of

O HMEH ZtA|(surveillance), EtX|(detection), ZITH(diagnosis
2ixl(containment) =200l A2| Z52| 0laHet 2k st &

20099 — X|[20| Rt ZIIE Moo= 2t ZUSHE 2Ist LA U
QAR Y=

— X|¥0| 758t =7t, ZH7|[T2EEL| X[H 7|8 M=

S 271 70ke| B2 42.27| 0jsH=2 X|9
— i AL BIX|, TEt W B B AAY S Lst 23

2010

4. 2008Ax 3|7|Zt =P dat
(1) &712t =2 =

2008 = 3]7]5= 2006'd A6} F7H2] 2ol A A7 H 2007~2010 2]7]7F 2
AAE LA F WA FAZA, 2902 Adtel] AT ol FrHERA 8
4189 ~229 HE7e] 9, 1249 19 ~5Y BA 3] &7 22 7H A = Qi & 3
OJof A= 2008 = A AL A HAA - Ha HE, YA HS agst
W - A - AR S W SRR 5L et A st o8 HAE 919
e - 18- 9] Al U 3573 (Code of Conduct) A& T, ZF Gal= 9

9) BWC gArtolE Zrasle] 72 A4 (http://www,unog.ch/bwe — Meetings and Documents —
2007—2010 Intercessional Process)

10) E&19] o]aE F7] 13l 20098 %= FH 2 OJA S A A7l8cE, ... As decided by the Sixth Review
Conference these(2009) meetings w1ll. with a view to enhancing international cooperation, as—
sistance and exchange in biological sciences and technology for peaceful purposes, discuss, and
promote common understanding and effective action on promoting capacity building in the fields
of disease surveillance, detection, diagnosis, and containment of infectious diseases: (i) For States
Parties in need of assistance, identifying requirements and requests for capacity enhancement; and
(ii) From States Parties in a position to do so, and international organizations, opportunities for
providing assistance related to these fields.” (2009, 2. 62}, BWC 2]& o] A3tof| A 2H))
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abA|, =471, NGO, W7k Q) 5 chakt ole] BAAISo] o4 9 Ang B4
sl @e ek olaisc),
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20089 %= AE718] o= 7 A 2 3 4] i 9 B2 99
2F AldS vhske] 3lofof ket A AlA| A7k a9 AFe A= &
A= Hol A F52 et AIE 7=l 20081 k=2 2F oA ZHzto]| His]

sk At4s, 8 NGO 5°] Zojste] thafet Az 2Ak= S $df =2 A=Het
2SR et 2O, deka F5E, s AREE 52 LS.

FE2 A= AERd W AEEG Sl =A W ol A o] A
T AE & FAR ZLHE AL, 215 A el e
w7FEolAl =Ul d%e AHsidieh. 53], -2 tEd & ZAE A

< w3l LCD TVE ol-§3to] -euetoll Al Al2ket vfola s #el
B2l & Aoz, A WA g Ugol A o djads dAe TR
71530t
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12940 NZE AR 2ol A 20084 % HolAol et HEs}sle] o]
ke Helstol ket o4 Wolel (% KA YE Qe § HE KA
£ gapEe] dje) S8 T4 YA on, 712 BWC gARE o] At
R IA7L HAH ARke] A7 4ol MEUE AT vl iLslE BWC 8717 24
AR|e) AYw HrFeE 5 Ak,

21 Hpellm= 20118 AI7=F B7Ee] ool Hiusto] A WA 459 s ASAA

= A AEFEEIA(CBMs) A& A A JAARE=(ISU) A 743} 24
7F F2E ik o, -2 A 8E AErhe] o) ATl et Fas e
A HEH FE2 AL, =] ol HEHE T8 = E 2 (KOBSA)
A 243 om 2451 Qe Fd= aosk. ol S-2uete] |eld

11) & A AAlE E2EE= BWC Ao Eofl Bt iR AR =lo] 9loy Za

(http://www,.unog.ch/bwec — Meetings and Document — 2008 Meeting of Experts — Poster Session)
12) KBS chiulle g] apolafa @ E¢ls M4 (2006) 444 (%ol A4ah)
13) -4 W& BWC/MSP/2008/5
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% F7422 BWC 81713k Agle] Fufola Z3lo] AR 7)ol 4 gl A
24 23 fETe FRS BUR, o YH2rE 1F @Y A9 we
ofm] gl Aata ojof A},

(2) ZHHOME =2 Atet

20084 HE7FEe] W A Ee) WIRES AEH L R Rofo
Mol A, xefa] AIA off 2x| A BaA e BBk 2] of
3 AYL TS5t ESF et EHE W MEHOE Jts AFY XY
ool gl s Q4L ol Stsich. @, ATl o8 PAS ek
L=, A4 A 9 ok §E4E e el deiHE we sldas
o] FYF olZolfgot FAH & B FAuAe] glo Al 27k 7k o] 7o)
A v}, P B7PE RS v S

(FF oA A27he) o] =8 =9 W82 8.9F, o 271,
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S &Skl Qo] | UA|
1 7FEetr] 93 AA 3
94%1] 4 54 1ﬁ”(Bmc 54, 20084 4¥)S A&t H 1 Here] Al
W8-S Argatar, o] Hetel| A skl HUA Q] HEA ol T2 5THA

_]
& 2AE H AR AA

O OECD(Biotechnology Division)+= 2007d 9] 27t "TOECD Best Practice
Guidelines on Biosecurity For Biological Resources Centres; oA €3l
=53 sPA R Uk YaEe] 2 A (elements of risk management)?l A}

&, =4, AR F84d A=

0 r=Z9ol= olryAlole] AEotA Hol o7t (capacity building) T2

AE O] Asto 2 BSL3 A|4AQl Eijkman Instituted] AH 4 9 A5}
I glor o5 F3f N Uu|AE A (containment laboratories) 2] A&
P B =2
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-5 ZRAES AR k2ol G EvlAlol g5 Bl BWC ISU%t
+5 8 20089 69 4 ~5, ATFEERA] A= B =R F
oFAloF 2] At 742

O HIZtEoF EEA| Ao A= Gary Burns(AstraZeneca) John Keddie(Glaxo—
SmithKline), Robert Friedman(J. Craig Venter Institute), Shrikumar
Suryanarayan(Association of Biotechnology Led Enterprises of India)
= 2%, WAAY A AFek o 9 3 iR BEE
— A BAAES AlFAAZE GMP, GLP % & $20] AA AAIAQ 5f

A& Fsto] BWC7F Q+tsk= 2105 o|n] F-EshaL Qlrkar 2743t jhH,
319 A= Aok AAIS GMP, GLP 74 5ol BWC7} % #] &
U= A A

O 93l @& (risk management) #oF E2 A4+ May Chu(WHO), lain
Gillespie(OECD), Keith Hamilton(OIE), Paul Huntly(Det Norske Veri—
tas), Brooke Rogers(King' s College London), Cathy Roth(WHO)7} 2F
7} 918 Ay Aol (risk communication), 1siae] o] A 2 A v
A19] Zpo] Fofl thalf =9
= Q& AFUA]A2 Sl Hele] e dAoA A K E|ojof st R

o

EXpEQl BEOR ML AL HA

Lt Zfoln| 2 : 4Batevls

O BWCe} T H o8] AE2H Association = Union®] &7]7} o] Fo]H &
o, 24710 3¢l BEof theh aof Wik X3
— EBSA(f-3), ABSA(W|=), ABSA Canada, JBSA(YE), Anbio(dm]),
A—PSA(%7HE), TASA(HHYH 59 =8 &Fof 7|%(standards) 2747}
7o) wE 3] 7}(certification) 95 g
- =Y T2 4 F99 ol A9 W] Wqte x2okE deds =
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O u]=t o] A E(Department of Energy)?} National Nuclear Security Ad—
ministration | 7Hd @A of gt Q14 7F3f wSo] o= oF 3yt o
Al BWC 3 w53 AA|, o] & Foll A7 7H7H%1<] A A4 AEEt
off Ttk Q14 & 2 Qloja) 1

O AEQhd 9 AEHQE Fof ws 20 o] o] gt A4 Q14 Az
of 7|9k, #A o2} dAt7]|o] F wof wS =IO ko] Frofstal glo
w, 71 % E3] University of Bradford(%=), George Mason University
(u]=1), Texas Tech University(R]=) S0] A=2Q] TH Z= A7)

— E3] 9=+9] University of Bradford= d+=2] National Defense Medical
College®} 3502 w213l /i 2 X3 F
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7] (German Research Foundation)2] A& ®t
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des 3k AEdEol 7120 ey Mg tiAlss Aol oh
< AT EQo|ZA], thoksl ol TAAE

2 A raising awareness A research and
publication policy A accountability and oversight A internal and

external communication A accessibility A shipment and transport
ol =4

O W|H(NSABB)E AT}t Hoke] AEHSl 43S =
°© o

A}, o] WEH ol 71E MES Al = Tt

HA 9l 7]Z&(universal professional standard) 2.2 7% 7582 =4

MES27|ZXBEOHBWC) 22 o] St &y 9



— NSABBS| 352 (RD2 Agapst A4k 9 o9, 504, AbdA|, 3
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A A & deR s, AN Il A SHA o] 3o AF
A 254 75 TA

— 7] RS A &7l ekl 71E2 MED ¥ (code)
Aol 7:‘ﬂ(gap)ﬂ A kel gl vl o] ARE E017] Sl etel
UEAIE AL, o] Hisl NSABBS2 35740l =7} Akl 7]
& FP‘*Q EQPO}— A& Y = o0 NSABB edd2 b

ATl ool ) 282 4= Skl H

O 2] tiae2 =9 ebat g2l dish T, 23S 7o i)
o719 o8 digh gh=r ARR] ] Q1Ajo] AlaEd ekl 3 7hE Y
o7t 24skd 5 gle AR AWt or, A AAAQ] Huld FE7D
o M= 772 N 840 tigt FA=ZE 3529 ol E SAAA Y

7h= Alo] 8 kA2l Yetolehs S X

e N R O EERE LRSI REE
FAL Sfote] Melrle Aol AT UG AR AT &
284 g 200510] ARk AEHOR A F

L 9 oA EE A4+ Robin Coupland(ICRC), John Crowley
(UNESCO), Decio Ripandelli(International Centre for Genetic Engi—
neering and Biotechnology), Terence Taylor(International Council of
the Life Sciences & Global Health and Security Initiative) S-o] 27}, 1}
a)se] de-S WS Sl ATA by ws @ Q4 An T2awe)
S0 a2 ol S, 4% A 9 9 A7, S5 B g
3 7% 4REE ol
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(3) 2EPEE0M U ZESEIM HE

HOF GA = 87129 A4l wet Ad= Ao E-gof sl A=t
114 (Confidence Building Measures : CBMs)E ZH4], i d 49 15U7}#] A4k
o7 A& Y, AlFGER A= 3 A4 2 Ty z2 T )
s & 8N FEE ALES Holglen, SeuTte mid AAs] & HuAE Al
%‘% E}Jﬂ ‘&]HQ_'IZ 0]6]-1_4 _"E_Uﬂ/H 7]—§]——- _I_,]’(‘)‘}- 1‘-'/] _‘f__,] g % D]—/‘]";HLEOHA] =

ZNBkaL QUTH,

EFH PAEES 20089 % 3717k ;‘Wﬂxﬂoﬂ et =7 EERIAE 24,

AE7re] ) Aofl ISUl AlEstiit). & e s Aol dizt =7hd °l
Wy A% 5= 99 dof Fe =M L—fﬂﬁJUr FA= R Y Al =] =

Tk o] A&t VNS Solal, AAF Aol thet Ht zlo] Al BEHRl =olE 7ﬂ
7] A%t HA o2 mAE. Ty HIAE AAJste] ISU| AlEdt =7t
7} ZF FAERE 2070, 147=o] HEslen, Slefo Ak o
A = o]d) 3 A7 AT HHEEE & w7 @RI AlEs E
3 gojg agHog HaPstaxl YPu ISUZ2 oz 2 e AFA 53t A

5. 8%

g
r)l
a

2008 %= BWC 3]2]3= 2006\ A|62} B 713 2ol 4] A7 ¥ 2007~2010 3]7]
F 2 A1E dAe] = HA GARA, 5 FojoAE 2008 2 ojAlet
w07} tslA A E T 3|00 A leE AR E L FHeko] §8F o]
91Tt A BEQHE W YE R Fofol A o] mfjold) 2] ZF3tet A4 FE 4l
A T2 - = . QAR T - TEkR} Y E 7t Holol| Ao Zuje]Z] ko] 3 "W

rsi' r“

o

14) A|32} B7rE oo A 7|&9] AgFE22E Bek W ghrfjste] AFFEHIMS mid 49 159714 UN 25
ol AESEF Tt oll, AH6x}t Brs|oA F BRIAE ujd 47| 7187k BWC JAIAHE=H(ISU) 2
EAZES 24

15) 2008 44, 2007 %= ARFEZHIAE AFselon, &3] JA] 20089= HiA A& fJsf ¥AFA 2
A9 F (4.157H4 A= %)

16) ISU°| AEE F7Hd ZFHIA = BWC grte|EoflA gl 7Hs(http://www, unog.ch/bwe — Meetings
and Documents — 2008 Meeting of Experts — Compendiums of National Approaches)

ME27|ZX[HKBWC)2 A2 = Sakat ®Mat 11
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= 7

e

ol sl oL FaAdS stk ?‘é. 7 =3 Y72 flon, E3] 37
SfAoll et cheFt =ols A 9 TSl HF BaiAof Wgshs A2
S22 20119 A7AF F71E]|S)E b, =] AL ol & o= Bt

ﬁa
i %

F_\‘ﬂ
ot

Tt Aol Tt Al fme WAl e, AR I vlE i Rt o

3] ojde] AAE wA EFPou, F A Yol e E AL g

kX o Qloj A 22 71 o] A o] &R sk }:]]— Zb=-d AR whed 3l A 2] F] o)
o2 53] o] AL Falurtels PARZE o] Wash Aol

V=R

T, 2007~20109 21713t 2k¢] LA 9] Whg 83 Al oA b= 200949
FEE 2011 A7AF Brrel oo 52 HE dFel FiL =28 AFAAF
ke A AstA ®ESH3iTh 53], BWC AS5AAl 53 B9, HlEH1E
=7} 9 2o} 5o] dd R ARt of =2 HIFAA O et =9 BRAde 4T

A& F=sfok oot FA e et oA AEE i A Tl ditt #-27F S
o =2t %% FRelA &S BAlof 5ol BWC A2 A g wd oA S Bt

SHOZ AE Ao r A, uehA BWC #5847 AeE 49 $-2
A AT ol MRl FFE 1Y, 2 Are WA FAY SET dY 3
N P% s AR E81E dAe] siud 2art Al

ol&d], 2008y 49 o)A ZRE TF1E(Australia Group : AG) &3]0
o]o] 2008 BWC HAl=E3] o] of| A &= A A E3HSynthetic Biology) 7]<2] 2-&
7hs/doll tigh 927 A& A7 EaL a0 A8 ETE EAH O R o]{r3tst
e SAYE HolaL Q= vl = I B 2 AA|, A SolAs =l &4
AEsH A A A 4] R E gotste] 5 AIAQl =90 T ¢ =
5 tjusfiof gt E3E 20099 % 37|17 AAFAR AAE A, 'A, A,
A FoFol| 9] F5-2 olsot AF A3t Zxlat WAt FA|FE o] o= o] QL
= v}, ofof Tt -2 F A AY L 2009W % 3|9 A oAE}F FYEoA &

N 4= Sl $2 S A Hao) 1188k, 53], & wofollA He=r A W<t
Shefof] thgh WHAE Ao aefrF @
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olo A, BWCe] /e E Ao gA Ao AL F7|7F 2l AIE Q] o],
2008 = 2] At 5 &4 - Bristkal J-& 37|xF A} 9 20119 A7 3
713 2lo] tinjgt A5 xpelo] AP 8] oS A7kt dAle 377k 24
AA st A oA Zhare 7F A A A9 A AR/ AR IR, ol
3y A, FAEY 27l 52 55 BWC GAES] A el Fofo|g) e S =
T 2 A sk @A oA B Foke] muldS {8 Uk Sl

a3y, AEE e HEAd 9 oS et disl vl AR IS 7)o
L QlaL, 2011 A|7xF B7EE] O E AL HAloF ' F8 Bl EHIE w7HE0] 4
SR =95 FEA7|HE FAUS Hol= 5 20064 A62F B 713] 9] wjeh=
of g WMol Aol gepA|aL Qe webA] 2] AR e ottt w44 555 vl
HaA ghefsto] diju]stal BWC AJA| @H-g $1g $-2]9] 7]of ke gt =
A, AEF7] 25 9 HZARS Q18 FAALE] 9] =] A= F3bsl Urtof gt

MSD7|ZX[FHBWCO)S| FZ =o| S5t My 13



SiNchatm A
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o5
=Sk

71a&

=3
o
=
e

ohefRt A=A AT Ee] WA 749 AlA S5t AAIAIZE A AIAIA
#0) 9375 A45He AL ol w 9Iek 1 AA elepaate] 1~2% Hwo]
o] 2 2A A 9% HE O] FREA WAL 2| EA ARl uls) Fr} ol
S}, gl Bl A1l 714 Agte] walo R dlslo] uj$- Fuhe
AAME Ho|1 QJOom(HAFH 12.5%), o]= theFdt Aok oA 71 w=
S7HAll STl 20079 AlA] WAL AP oF 2009 E2l(eF 262 )0l
U 2023920l 1,000 EE(2F 1302 )ol o] 2 Ao & A= 1 ck(The
Global Vaccine Market 2008~2013, Visiongain).

Sanofi—Pasteur(7+ Aventis—Pasteur), GSK, Wyeth—Ayerst, Merck, Chi—
ron 5 571l @ SAE A A7) 90% ol =S AHAIBIAL = A AIA O
A AlFelaEo] MiAlAE e 2 ZEshs A2 w9 Aol ot & = ek =
© Expul gt Ha A% Z1zke] 10 Ameks Aol SAAL AR W A9
o] S o] BAT] 2] A3 E ok AIO) T Es} ThE Alof A4
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7] 7122 2251 tjoto 2 wukyi-t], o]2]3t WAlo] AR u]Z] Emergent
BiosolutionA}¢} PharmAtheneAtoll A 7dt o] (E 1), ¢-autato A= 2
5ot 54T 3F A Sl sk Qich

H

il

(& 1) 0|z A s S48

S|A SHEE] AN 3 szt
— VaxgenAtol M L/I5H0d
Emergent SXX} A=EH ) EX7+ £IAH stabiltyS
Biosolution AR SZEIS iZ02 formulationS HIY SHZ
— QA 24F 242
oxx} RYES ' - B4z :llntramuscular
PharmAthene AJEHHA| E. coli Sparvax absorbed into alhydrogel
o -
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—
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AT FAlsto] AR B A W v AFS vhA T 20089 1090 YA 1
Aol Tjg INDE: wleh

FAE Emergent BiosolutionAF2} PharmAtheneAte} Zo] £4Q

0% ol
o1 PAS QPYAOR QAT 4 Uk AT 2 AT L o|2RY AT A=
3 PAZ o8 WAl Ak AWsta Gliul, A3 PAZ WAFRENR ALG
T o] A 1) U FEE SR AMSTel e A H] BAE Has)
4 glov], 2) BEAY LF, BF 5 SR @EA 9 PARS &5 4)

Ab - AAIZE 7Fs sk, 3) AakdE Sdigtele] AAEE &Y
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(2) =M L W5 dHIE|o| J{

FAke] eRA WAl A 43282 AMEE B, brevis 47-5Q% 47-5014 SeE
uracil 85 S| FEA o (wild type)?l 47-5¢] H] F& Hehso] &
1L plasmidE B} PFEA FAEE ACRE HALE L gty E ufefodo A
uH 2 25l | 4 (protease) o] E/do] AL glom Avk uiR] AollA A wj= x22;
A2 HA] gttt WE 2 AR-E= pNU212+= 5709] promotor@t 27]9] ribo—
some binding siteZ Q18}¢] 7F2gt HAAAHE 7HA] A = o] AAkeFo] 22 o}
£ o] dlof {-851A o] 87| wiiel AeHstrh(19), Woldds wd
gl FEpAN| =] = oy I ZTHIH 5.

(2 5) PALS HE{o] SHA} RAIT

Mwp

signal signal

peptide™ | pstt  BamH1t pag peptide €T P
GCT TTC GCT GCA GGATCC GAA GTT AAA CAG GCT TTC GCT GAA GTT AAA CAG
Ala Phe Ale Ala Gly Ser Glu Val Lys Glu Ala Phe Ale Glu Val Lys Glu

— rPA

[

3a.a. deletion

Signal
Signal Peptide
Peptide Xho1/Salt pag —

Xhol/Sal  pag

pNU212-PA
(6.6kb)
& i/

Fig.1. Schematic diagram for the deletion of the three additional amino acids of rPA coded by pNU212—PA, which re—
sulted in pNU212—mPA, The additional nine nucleotides were removed by site—directed mutagenesis. The nucleotide
and amino acid sequences around the signal peptide cleavage site of mPA are shown at the upper right, N—terminal
amino acid sequences of mPA produced by pNU212—mPA were the same as those of B, anthracis ATCC 14185,

\_ /

pNU212-mPA
(6.6kb)

Site-directed
Mutagenesis
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AxzsAe T8I 22w, BA 3E ANEskAT(IE 6). F i, 2 vl

F= A 2 Tade ARt o S AR PATES + H9| lon—ex—
change chromatography, Hydrophobic Interaction Chromatography % Hy—
droxy Apatite Chromatography& #* Wolddwh &2 ZAR & "Wos
ZAIR1 Alum hydroxideol] g2Fsto] 2E A& A=A 7).

A

(a3 6) Bt e, HHl 3

€
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TGS B flske] WolddE 25, 50, 100ug® 45 7HA 0.2 23] MRt &
_ - .

o ANF HAEAE 32 4G
2 RofahA] ghe o) RE 7|
71U TE 100% AETE BAsho)
shg A kol A EE el WGl SRS SISt (TY 8,

F 10979 HE o2 PAT Ak, WAl
2.0 391 olof AR Y

(12! 8) EtRuIAIC| o7} U HOIE

> e e e e e e ek ek ' h | | | | | ‘ ‘ ‘ ‘

1.2 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10
Guinea pig * Guinea pig *

5.0 5.0
40 40
3.0 3.0
20 =20
1.0 1.0
0.0 0.0

1.2 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10
Guinea pig * Guinea pig *

Ab titer (log)
Ab titer (log)

Ab titer (log)
Ab titer (log)

% Dead within 10days after challenge

A Ale] Belatela, wlojshy, AlEehd BAlo) BEAS SkIsk] 9lsto]
A B HIYA 3 1ot AT Skt 2~8T 9] Hake o)A 12719
5ok QPgsiths A2 Aol
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(6) A 14%0l| TS IND A91a} At 14t0| Zis

o

A= 2008 8ol ghAul Al ] QAF 1/4tol thgh IND Al FE AlF2] ok oF
Aol AEstAL HAARE 2712 A& & 109 3090l 50 Hodrt. ¢
1742 AEietal oA A7t Alers thAS = 50ug/doset 100ug/dose=
o5 Tt b 9 WS BHrkeke AS HH 02 5k 20099 2¢9

2

o

ot

1972 FARBN = AAFg0] )3 o] e Fohs ABRI| Aot
& WAt ofn] AAlS) AThIES Bl eAjol, AR, F TelT B we
WBTI|E sl Aol AT 4= QES HlZe 202 ATt Lo} of
2ah AAlol el 4v) A= Batol] uhrg Sulueks gaaA A8
ol sl n] 2 e gelo] gt

B o] o) ool M 47 Relslol AERIIR 29 sHsHol A1 %
©u] 9 11 HEol M HERo] HARo] th- 7] thE] el offet wIZkel
ofl Tk uo] LB 5 SAAIE Hulg MALe] v)Fo] Boalolt, nlFAE &
50,0008k dose ¥ %3He ZRIYS 219 Folu] 9)5to] shazle 2l WAl
HFo] Bolum F7hHQ tuAAS & 253 ek, AFAME S}
2 A1 ol ghAual AR ShEska 37k il el WAl Hl%o] €7 9
fatet,

ﬂJlO r
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(1) IsA 0| HAL

4z

=52 (Conotoxin)= FAFILE O 2 RE] APAtE| = oot s o

Fol Q= W gfjgere] Ao W o4 (22~29T) slietell AAsh= AAEEC]
o Qlzin RATE B olopl e ANFEIE 27 chac), ddie
Zolut ohe WFEL u] i EES kAT, AIEFS 15| /AT 9
L ohopat By o] 2 PATE BH O 37t ol ROl RHIY . A
5ol that 7|5 el datet w SR Age gt b o

o A BEE kT Azkss Waseojol £ Urukel4 5,0004e]
He AATEOR YHEIZl Bholrk wEH St FA0] SolshA RS Al
52 4uAoA chopet Fele] HAIEES SUskcH
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AR 7HE et AARALE-E vieke] 33 (Glory of the Sea)olgh= o]5°] &
2 1838l =0 "eHoA A2 HAE Al 7N Conus gloriamaris¢ld] 1960
ol NG GA] 2 gk gholl W= 20002 2o A7) E sk, 2ol &
$7149] v g o W Conus gloriamaris7t F3|HA 10098 o3t % Ful
7} 7Vl E At AL ES s AeREE ol5Y Fol drhd AW A
SIPAR=3 7éL ol 11 QT FEAh = ol7Fe APEAIZD AEQ] XAl EAE U}
A1 Qe 2o AZET) W] okl 7pRF WAl AR TE = U= Conus
egfeog-flfaphus°l o], o]52 949 Pl (Cigarette snail)oletal ST Aot gt
H 2ol GHljE g 78] o 97] Hof| F=the olopr|7F g kg o] AlF
o] “UP‘/} WE=AJQIR] & 427} Qltk, 19354 27A2] o] o] Hxjargof 221
5l 60 Hholl ARt A9-5 a3tste] 1980Wth7HA] oF 10015 0] o] AAFaLsof
ofsf A]’%}"ﬂ' Ao w dHFT E thE ¥ 2 Conus textile= R 9] AP
7150l s AL it

(2) Extusel =4 MY 7l

HA7IA G 7@;} Zo] 2L 500F0] A 9lon] MTr} QA4 TLA]
ApoItt, T g Sa A9 ALES 7L Qe m4aE A4
sl A sh= E5\_L1'(Venom duct), EAE Adsl= 17)Q A, 181 =47

o 2R Ak ®oko] 24 (harpoonlike teeth)7HA] o] FA|AFE B4 Y (venom

bulb) &2 == 4= JATKIH 2).

(a8 2) Fxnse| =4 M 7l




(3) AEAQ X

HAF L E o] Aakehs A=A (conotoxin)= T1EC| FHokes Holo| wet o2
o} F2 A Holo} e HyE Y= ZE(Verminvorous), AASES Fold=
ZE(Molluscivorous), 12|31l o]R2 #olw= ZE (Piscivorous) 2 Us 4= Q)
< 1§ 22 AFEE o7fE Hold= Fol AR =art dubdler 7t
JZFA AH ARl Ao w defzic, dtd o= g F9] FAparsS shte] H4
£ AAksk= Zo] ofy g} 1005019 the w47t Ao e 439 ZHE Y &
2 E4F Aatelr] wiitol A AlAlo] EAehs LleEao] FH= 50,000F ©|
Aol & Aoz PZHEH(Olivera 1997, Terlau et al. 2004).

Sha A4 5 ol7] wEel] DAY gfashele] olet, chaket H4a
& fAbEe] BaEe] AL dwHoR H8e 4 g 7o)
AR, Bl v 2 A 7T 12~30709) ofu] At
o2 0|20l qlek, okd} (E 1ol A Holo] thE Heto| =4 Hht 40~80
e ofmlato 2 o] folA gl Rt vlwste] Atha 0= o} Ao =79 &
o) A5k AR BN BB hopAI Bol 4O R Qo) thodt BAL

7F& =7} 1tk (Olivera et al. 1999).

(& 1) OIMIEE2! =82 72} 0IF2| 7ISH subunite] =&

Neuronal—type Muscle—type
I 11 I v
a9, a10 a’7,a8 1 2 3 al, 1,6 ,v ,¢
g2, 83,
a2, a3, a4, ab 84 «5

E4), =54+ Hydroxyproline, §3HO—glycosylation), 6—br—Trp,
y—carboxy—Glu, D—amino acid 5 t}%3gt el o] M ofu]| Ak 71X AT 8]
tHCraig et al, 1998 ; Jimenez et al. 2004), F=E47} B2 O 2 1= 48X
t(target receptor) A|ZE[<l(cysteine) o] =9} 2k A|AE[QD Zh7] Aol o] Ao
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wel ey, o)t e BAwe] A s
bond)E ol2o] /A 3 T8 At 2ash] Held, 18 He
AR W7 T E0] ERe} 27he] BA S84 Ukl o]t

(O3 3) Ic=A0| 71

CONOPEPTIDES

Non-Disulfide-Rich

Family ~ Contulakin Conantokin Conorfamide ~ Conopressin  Contryphan
| |

|
Target  Neurotensin  NMDA  Rfamide Vasopressin )
eceplor  Receptor  Receptor(?) Receptor

Disulfide-Rich

Superfamily

L

S-Smotif  CCCe-c-C ce-c-e-cc CCCC COCEOC  COCCCCCCCC (G0 COCPC C-C-C-C-C-C - C-C-0C-CO-CC
General K Ca  Ni nACh nach  madh X SHT, ©) NE © K
Tareet Comune] Cormnsl Conel Clate Gl ot Receptor Receptor  Channel  Receptor Transporter Channels

Conotoxin
Family 6 0 & o " [a M a a KA o x

%% : Olivera BM et.al, Physiol Rev, 2004;84(1) : 41—68,

orol| 4] 71&slglo] shte] AT 10071H4] o|Ake] thekel =AE Al
gttt o] Jae A Al 7HX9 aFer EEE 4 Sled, shuss

o “lightning—strike cabal” 24 & Z-549d(K channel)2 923} ZA]of
ERFo|23d (voltage—gated Na channel)2] E&43E 9t= 7]2FS E3) Na+
o] 0] Aj&sto] A|E Qtom S0l oA sto] Hol7t ZAY 4= QleE o= A
(Terlau et al. 1996). F MA= S AAT “motor cabal” O& &HFHAE
L] o]Foj A HA| Al AAHTAA (neuromuscular junction)?] AZHI-S
AARITE, EF, AR AAALES A7 HO AEs wEhAA o fEo] FA Yol
EHAAL BE R ot e 4= =R she ditEiat(nirvana cabal)& 7HAL )

71% 3}tk (Olivera et al. 2001).
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(1) LIESO|2xHY EX FL-E=A(Na Channel-Targeted Toxins)

@ LIEBO|2xl'Ee| 1=

UEFolexde A7|& oz %59 (Action Potential)S AYste] A4S
Aggitt, 227kA] 107H119] o2 ge] YEEAde] EAghe] waHaL oF
g5t BEfe 1dog 7 2 a7 EEAY AdAl (blocker) ! Ho%=
(tetrodotoxin, TTX)oll T17Fgt EFJa} WIZelA] b2 EFl o2 etk (Ogata et
al, 2002). HEEA Y2 ZaAdat vpd7A 2 4709] o 9(domain) &2 o] Fo]
Z1 71 e golck (1™ 4),

(a3 4) UHEE 0|2 g thufzo| 2=

TTX

Extracellular

Intracellular Ton Channel

Al B2 «
+HN - +HN . Extracellular

v 'j' U !

4 \ e . /

A

+H,N S : e Intracellular
( L\

N\ Bl o S— y,

4 © http://sitemaker, umich, edu/lisom, lab/research_overview

@ LIEEOI2iESE X8 5= A=A

7}. x—conotoxins
u—conotoxins= W C. geographusZH-€] B2 E| Q11 22~257) 2] ofn]
Ak 670 0] A|AH Q] 27 & o] Fo] A QT LY 2). o] Hhe= UEEAY
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1o

rlr
e

o] &o] Ajtele Tt 22 39l site [} ¥R Ao dhe Aot of

¢l Z4L y—conotoxinGIIIA and GIIIBSIH| 4—GIIIAE 2o UE
U (Navl, 4)& Eo|& o & vhg)3it}, 4,—PIIAE C. purpurascens=%5-gl
sHEt 4—GIIASE Be] YEFEA IS v|7tgH o & wsfste] oFz|st
oAl ol o]-§-=|ar Qi

M oA du B Lo
o2 )

Lt 20—} 6 — conotoxins

©O—3} §—conotoxinsS EEA 444 (hydrophobic) HE|=o]t}, 31719
o]l Ao 2 o]20jR 4yO-MrVIAE C. marmoreusZHF-E 2] ¢l
saxitoxin®} FAYH 02 24 b= A} o|F Ao = o] Foj P 9| 33}

FZ7} y—conotoxin R TH= w—conotoxin®] © H]s=38}c},

(2) ZEXLS EXOZ2 5t= T EA(K channel-Targeted toxins)

ZEAG-L FASH S HQAE a5y o] SeE o=t 8%
= 4719} subunite] =<

2} e}
2 2572 3 7153 o2 &4 7FtHArmstrong 2003) {1

o] 21X B3 (b) x—conotoxin PVIIAO|

hannel)2| 2i720 ZEtsh= D=t

(a) (b)

Z2] . Olivera BM et.al, Physiol Rev, 2004;84(1) : 41-68,

FA-EAo| £H 7|5 Meist sy 43



@ LEMLS B2 5l= ILEA : KA-2} kM—conotoxin

kA—conotoxin® F+Z4 072 kM—conotoxin?+= th=2t} o]3A43lo] Lz
HH kA—conotoxine XA O Z g—conotoxind}t §A}SFL kM—conotoxin<
23|38 p—conotoxin} FAFSICH Y 2). h3E A Q] kA—conotoxine C. stria—
tus2FH F2]gt kA-SIVAo|ty, A7] Aejshs] deddv= Zegfde] dF<l
shakero]| micromolar .2 W5 dh= Zo] Bl Flt}, kATt ob4] 171
ojd Zgafdo] Aes] o] =4t AReh=rh= W AR gL ek, thiE] kM-
conotoxin®] ¥F 0 2 kM—-RIIK7} 9=t ©l= C. radiatus=5-€ E2|gF A o]
t}, kM—RIIK= o] 79 Z-EAE 2l TShalE 20nM 52 2 Wty YEFEA
doll= Ae F3S vAA] o= Aoz e At

(3) Z&xEe X I =2 (Ca Channel-Targeted w —conotoxin)

<
A= o] Qlrh, L2 AEx H"*(Voltage—gated Ca channel)& &0 Ht
sto] o] FYUEESE St ZAEAd-S 4-5719] subunito &2 o]F0]A] ¢l o
e, ofe|ehd EA4o) et L—, N—, P—, Q—, R—, 2183l T—typeS = U
& 4 YthJiang et al. 2002).

g0l Z+ < Waldts AkeEAe o—conotoxin® E LEH7HA| 7Y
@ol A= Agshd Femaolt, O m gusiTEi £2|ghy-MVIIAE N-
type ZHEALE Sojom wasi] o8 Yo dATsle] X )3t 4
FoJoF=(Food and Drug Administration)] %?la Hholth, o] oFe] w2
Ziconotideo|w ArEH-E Prialt® TfjEiti(1® 6y, 2B} 1,0008] o)A
e ABARA Fofsl o] oo AT 69 Wo] 6HT Hele] WS lE
3tict, ERE, C. catus2HE £23 0—CVIDE @A YgEAE AL Qlet,
S5, o] E5S 7Ee] mauoxel 2o| &Ko ke Heok ol B

=2
Hol glo] A&A oz AR = gl Aol Aot mhEhA 7 ALy Ak
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ol AEAR IS A E3He Al A 4 Gl obF FHolyt oFzol
o3 g 4 gt

(3! 6) (a) 0w -MVIA2| EXITLE (b) AEEIT U= Ziconotide FAMK|

& )

AZE oz ol LAY WE AYA DS 2T}, EF, o5 AR b
55 25 7HA AL QIO WA ZF7E opA’lEd (acetylcholine), Al2EH (sero—
tonin), GABA, glycine ‘5ol 2|3 2/d3t=of A do] AajA e}, duk= gl =
L obAl 7H2] subunitO @ o] 2ol 7|5A 0l YL FAsHA "y 7).

IL-EAE FA7R] F2 A 71K Q] B7tE o&A ol dL vl Ao
2 dEA 9k, AA= 5—-hydroxytryptamine(5—HT3) =&Ao]1 EA4= Y
FE opE =Y 4=8A|(nicotinic acetylcholine receptor), Al HA X I
EAL T2ERA £28.7|9] AFo] NMDASEAE Wa)sts Aoz adaAct &
A7HA] 47 5-hydroxytryptamine(5—HT3) =842} E?{;}-o]——- ALEAL
o—conotoxin GVIITA7} 8-l NMDA 4849} Adlsls I x-EA conan—
tokine = -G, —T, —R, —L&| ] Fo] ¥r&A Ut ’bﬁﬂ@ii 744 o] ¢t
H 8Al= otEE® EA oIt



r o 4
] _J
4 > 4
= -
- i d r o o o
‘J -‘ll .r"l 4"

(ag! 7) 574 subunit £ 0|F0{Z! L|ZEIOIMEIZZI £2x|9] YUM|TZ=

%3] : Unwin, N, (2005). J.Mol.Biol. 346 : 967

7 d 3 Yot E S 84 H4 8 & 8h= 3l e 54 = ¢—conotoxin
olth, A|F7HA] F 1,0007}A] ©]4ke] a—conotoxin®] ZAf o] vf& H il oFe] 5}
° 2 ZQ3t tpoft o dEY 8A419 23S skl S8 A7t
o] $¥tH(MclIntosh et al, 1999). @A7HA] = oF2] 7524 0. & 2/ UEfi= 570
9] subunit] 23S 3| o)al|etA] Ealal Qltt X E7HA] LRl 2EHe oF &
of &7HH (G 13} Zr}, E3F, Fu| R A2 7129 ¢-conotoxing subunit
of HolAog Addgith= Aolth, (GE 2)+ 7 subunitAtelo] Addst= 54 2
T EAES VI3 Aot}

(E 2) EM oM E2S-E2x 0| Besls BELE
Peptide Nlcogggzc;iﬁsptor Sequence Species
a-M ad D) ayy GRCCHPACGKNYSC* C. magus
a-El ayy = a6 RDOCCYHPTCNMSNPQIC* C. ermineus
a- AuB a3, GCCSYPPCFATNPDC* C. aulicus
a-Mil a3B, = agffs GCCSNPVCHLEHSNLC* C. magus
a- PIA a6, 85 Yas B, RDPCCSNPVCTVHNPQIC* C. purpurascens
= Iml af GCCSDPRCAWRC* C. imperialis
= Imll af ACCSDRRCRWRC* C. imperialis
a- PnlA a3B, GCCSLPPCAANNPDYC* C. pennaceus
a- PniB al GCCSLPPCALSNPDYC* C. pennaceus

Z2] : Olivera BM et.al, Physiol Rev, 2004;84(1) : 41-68,
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Jet =413 £ doqity= Aol o

2 ES A et £ o5HY V)5S & 4= Stk A= g kel
A A3 0—MVIIAS} 0—CVIDE 78t AEA| 2 7= 92l conantokin—G&}
contulakin—Gx= Z+ZF 7123} A EA 2 = Qo) didte] ‘= Aot A oF
o] ¥ E}L o] BiRE A4S £l gAY Helrh, A Axsas s
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Agent LD50(g/kg) Molecular Weight Source
Botulinum Toxin 0.001 150,000 Bacterium
Shiga Toxin 0.002 55,000 Bacterium
Tetanus Toxins 0.002 150,000 Bacterium
Abrin 0.04 65,000 Plant(Rosay Pea)
Diptheria Toxin 0.1 62,000 Bacterium
Maitotoxin 0.1 3,400 Dinoflagellate
Palytoxin 0.15 2,700 Marine Soft Coral
Ciguatoxin 0.4 1,000 Fish/Marine
Dinoflagellate
Textilotoxin 0.6 80,000 Elapid Snake
C. perfringens toxins 0.1-5.0 35,000—40,000 Bacterium
Batrachotoxin 2 539 Attow—Poison frog
Ricin 3 64,000 Plant(Castor—Bean)
Conotoxin 5 1,500 Cone Snail
Taipoxin B 46,000 Elapid Snake
Tetrodotoxin 8 319 Puffer Fish
Tityustoxin 9 8,000 Scorpion
Saxitoxin 10.0(Inhal;2.0) 299 Marine Dinoflagellate
VX 15 267 Chemical Agent
SEB(Rhesus/Aerosol) 27.0(ED50pg) 28,494 Bacterium
Anatoxin—A(s) 50 500 Blue—Green Alga
Microcystin 50 994 Blue—Green Alga
Soman(GD) 64 182 Chemical Agent
Sarin(GB) 100 140 Chemical Agent
Aconitine 100 647 Plant(Monkshood)
T—2 Toxin 1,210.00 466 Fungal Mycotoxin
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