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7 A A
7Y
A7 1
Lys-C& A}83e] ©d-Al&E(single-chain) HEZF A5 dHY ABNI/AE 7HEsisle dAE
xgska,

271 Lys-C7F #4119 C-dd & FEE AFS Bolxoz ddste gho|xuty dARAVZRE i€ 33kDa
A dEZRgola] Lys-C(A Ad=3NE|vtobA], LeK, GenBank acc. Q7M135)¢l, A o]F-Al&(di-chain) X
9% A4E 343 ABNT/A) Y AlAAY Az,

m

A= dA3 ABoNT/A) 7 AAdx o2 wAlsts= Al

o~
= = = (¢]
A S =vlQl e 7] =ele] ARV Aol A S, Al

A Ei= A2l oiX, dd-AtE BEDE A1

=

bl
2RH AuEs ZHEs 49E 8= A, xﬂ&%*ﬂ.
AT 4

(a) Lys=Cl Al ZFEI=, & (b) 7] Al ZeE| =0l oF dupd Fafjo ok A2 ZAH=E A=

1
A7lE SAE E3}staL,

A7) AFo2 Aste 7] A2 ZEHEHZTL Hoje F e daAdER wild JheReEa, ) A2 #
A E7 Gdd-AlE HEYE A% 33 ABoNT/A) o)A, A7) Al ZYAE =7} Ay dd-A1E HEYSE
275 AP ABNI/AE 7HrEalste] &4 olF-AtE BEEs 245 d3F ABNI/AS B3, 7]
Lys-C7} 2]41e] C-25t & HE = A3s Soldor dusts golxuty X RAUZEEH fd% 33kDa Al
dzZEHolA Lys-C(&]d dE=FE|ttolA]l, LeK, GenBank acc. Q7M135)¢l, whaa slia] Agw
(proteolytically processed) ZZ|HE|=2] Al I |2 .

AT 5

A 45+ 8% (BoNT/A)7} AdA o2 BAlet= 23S, A 4l

>
o
At
et
oX!
oft
o =

A S 3
A% m 37] mule] QRst dely AGEe, Az,

37% 6

A4 E= ATl oA, dd-Ata BEE A4S 39 ABNI/A)ZE AEUE 3 WA 10 T of= st
2HE Adgse FHREHE A9E 23ee A, Ax

AT 7

A1 T A2gel oA, 7] olF-AlE RETE A5 A ABoNT/A)C A (L-chain) C-¥d 2 F
H(H-chain) N-Zeto] ok (wild-type) SFRZAEZUol2 R wald sl olFAME HEdyw 445 o
43 ABoNT/A) I A A, A=,

A7 8

AUG EE ASG QoM 7] olF-AE nEUE 445 B3

& d= A ABoNT/A) S A4 C-2d 3 T4 N-Td
o] opY FERAEdUelRRE e Heshs olg-Ate BEw

2785 "AE ABoNI/A) 9 Tde A<,

A = A2l olA, A7l olS-AbE BEdw AdE AP ABNI/A)7E of8E FEAELTol



S50l 10-2083371

349 ABNT/A) ZEFEERTH AAYH = Weshs olg-AtE HEd

o
f
i
I
El
i)
offt
e
o
(o3
e
=
b
24
X
jfied
tlo
s
rlr
o
(o

A1) oA, AFEFEL H7t T AN Al Hrbo] AREEE AR,
AT% 13
AHA]
ATY 14
AHA
7% 15
AHA]
3T 16
AHA
AT 17
AHA)
T 18
AHA
AT 19
2HA]
AT 20
AHA
7% 21
2HA]
AT 22
AHA
7% 23
AHA

AT 24
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AHA
AT% 25
244
AT 26
AHA
A% 27
24
A7 28
AHA
A% 29
A
A7 30
AHA
A% 31
A
A7 32
AHA
7% 33
A7
A7 34

b

yige] 41y

[0001] [0001] ¥ WL Nue gud s4ie) 84 EFeRes, 9 2ad Uy 2 Az YA 47 EeHE
=g el AbgskE & e Zloltt
[0002] [0002] E=~Eelw WEelw(Clostridium botulinum) R EZ2E25 HEF(Clostridium tetani)s 7¥ 3k
AR5, BEHE AA5BNTs) FOHEFFS AAS(TeNDS Z4H2F Askgt), oldd SR2Egw 45
(CNTs) 2 Eoldoz AlAMFE ZAgtste] NAFHAGEA (neurotransmitter)e] H&ES A&t FRAEHF
o =

]
50
REYES FAHoR A2 dE REUE AZSEND AdA 62 ARH AFN P Buj@c, 22
Y 2 I

»~E2F HEY(Clostridium tetani)olA] EH|HE HERFA AAE(TeND) W #3EE RE 4P Ayxdt &
s xdste SNARE E3Ae] P4 ddd didS ddste] AYs JEAEgSs IE In2t-AdEZ 2 EHOLA
oltt. (NIs= EE#w % HERFr2oA &

BH|E(glandular secretion)d® F3FL mx= Aoz Yehdr}t, olgsk (NI 2537 Bu|de] A% 7
A= AYEd aye AJAA oYd A= 2 s ok ol&¥a vk, REHw AT dAHY



[0003]

[0004]

[0005]

A(BoNT/A)2 198913 wH]=roll Al AFA]S(strabism), ¢H 77 (blepharospasm) % T2 ZAHe] XRE 3] Azt
7 I} =

Al AREsE Aol FAFAUCE. oA AdHor HEYE AL dwE AxE Agd $ ded, dE
o], AEd BOTOX (Allergan A}) @ AFEW DYSPORT (Ipsen AR)7F 9th. X 82d ALsl7] 3], 245 2

N

F7HAQ1 e Yol @A S xEetE BATE A8E g S5 AR FdHEn. AYA pHellA, A7
AAE] guld Hebg ey WEyo](Eisele 5. 2011, Toxicon 57(4): 555-65 F#x) Yal= Fstdel &
Hrh B, 2 gdwzo] EA) A & /A E BoNT/A9 AlFE= AEH XEOMIN B3 Bocouture (H|E2=A
oF EIHFIFEE/E) otg 7hsdttt. BoNTY &¥e o2 dAHdY, XZ3adE FX37] s BoNTS] wHF
B2l Fof7t Hag o]fol7|% 3T},

oief 150kDa®] RS Zreth. o] dYAE 2
o Ao Agtd T 3ot <l 3 =

At EEFEol= AAl g o] JhpERadA fHE T oY AuRE FAEEd, 5 olgst A3 9
3l Ad® °F 50kDac] N-Zeh Aok oF 100kDae] Faoltk. (INT= F2Hoz Al 7ie] =]l =, Fujiks,
AF(translocation) EHIJIN-Z Auh) & x3tsle S 9 F8A A4 =dJC-gd Aoz Fd-rt
(Krieglstein 1990, Eur J Biochem 188: 39; Krieglstein 1991, Eur J Biochem 202: 41; Krieglstein 1994, J
A Chem 13: 49; Lacy et al., 1998, Nat. Struct. Biol. 5(10):898-902 =), d=EtholA] 42 =
uf EuQlE PAE oAt A7k AR E=HRIE FAske obv| Al 7] Abole] TrAbEd EAlstE

of oj&ste] A 9 Tt o) FEEE YEha, A4 2 FA7 H7] 9

, 7]
B4 ge WS 2o F ol 2 dv A44Be AATEY B 3%),

oM,
it
(o]
v
e
>,
i

[(0004] WEFIORRE ONIE FAsHe Ae viALE FePe=, PeAon Ay FUQe= 4 43
Az FelgEsel EfEel BE v fAE gty 0 gt S48 sk A7ng Tesa 9o o
Bol S mdolzt @ 4 Arh. web A% 7] $3 Aolo] ey Rajdyol sieRaE Aes A
of Qit, Wk 7] Fxe Fajel N-webe LA AYHon RrALY UFRel AR wF, wef
g Reggel FHdlN FX FEse wEAslm, wE, £x ese A g Aole] HE=
A% oby shpEsleAd fdvid RRANE 445 T8 449 S Ak TEAY R AFE o) o
sfel, 4719 $2 e} ghdel Aoy AdAe FeRME=E 5 A kel PRADAY wE v A
g FeREEs 49e o9 & Atk SAT W Agel gleld, ARY SER AHEE) o)del F
AR AR5 Ao @48 WA #7] A4 dedndeldz A Aest dn

[0005] Feh7)e mAe] mi wEAeE ATA @ude) F& F2A7] AR olFe] TedoldE Tl
C 2RsENE AR AR A dE Piel dd 49Ut FRaEdE 4745 4 Ad =
ZHolA7L 7Pg W) AHESEE, 1 F B9 BBNI/B) % EBNI/D)S FEAEAF AFHE BHAY)

Q8] Al8EH+= EYA(Trypsin)=(DasGupta & Sugiyama 1972, Biochem. Biophys. Res. Commun. 48: 108-112;
Kozaki et al., 1974, Infect. Immun. 10: 750-756 *%) = BoNT/A9] dH] A B4 (heavy subunit)®] C-%
o 7rbole] wiE Ao ® ox} AHES AT s vehtar, 17le] AlxE F&AC Ajtelr] $1g
=42 93387 98] Vebdti(Shone et al., 1985, Eur. J. Bioch. 151: 75-82 Fx). o828 o7 £ ¢ &
o]l HGAMAEL BoNT/AS AAS: C. REHFY 22 Id Z2EZRE 22ld WA (HA]) ==
OHAIZEE 7| = gk, wEbA, V2 SFAEEYEH FRAEE A5 did v 259 B
B QI ZRHoAE RElsty] 98 thekd A w7} o]FoA 3 9lth. BoNI/A d¥-Z sl ZRAEwE
BEYEY ZF#2HoA HAH Dekleva & DasGupta (Dekleva & DasGupta, 1989, Biochem. Biophys. Res.
Commun. 162: 767-772 #x)E ©wlzd 7}5:R3] BoNI/AS F4 2 Az ddd & o, E£3F, & Az
o3t HaldFdME FEAEE BEYFolA FeE Uy ZZHoAE 548slal, 15.5kDae] EE|HE
9} 48kDa?] ZE|HE|=E FAE 62kDa2] @M AL B YAt 12}, Dekleva & DasGupta®] 62kDa w2
2o AFE =F F (NTs9 433 Ego] tigt #2e Fod Zz2dolart F22EdF AEady 7hdol
Al CNTs©] 835 wdshe did Bafashet sdstA &8 75 dve 1S Al AR, HZdd 9
g2 Algso] F22EZHA(Clostripain), &, AAH F22EZ Y2 E tholAl(clostridiopeptidase) B
E=(Mitchel & Harrington, 1968, JBC 243: 4683-4692 %) (NIs¢ 54 @43 ##HHo] IS F% JtiE AL
A5 Aetgitk(Sebaihia 5., 2007, Genome Res. 17(7):1082-1092; W02009/014854 #%x). =FZAL, o] &4
T2 2 712 EBolde FRAEdF S|~EFEE(Clostridium histolyticum) (Dargatz et al. 1993 Z)l
A BeE du-F22E8#{¢(a-Clostripain), FER2EZH HELE(CB01920)o] EAst= F=H
(homolog) (o}w] =4k 74%9] SA4)E AN, 7] S22ELR A8 EHT S9-F22EHL o2

*

_6_



[0006]

[0007]

[0008]

S50l 10-2083371

71d A3 (arginyl bond)el disl] AAS HoldS 7Hd AlzHQ < EIttolAlelt). o]z FH 2ol H

(heterodimeric)® &4 &4 (Dargatz et al. 1993%%)Z A3ty Y& AT 5 U+= 15.4- E 43-kDa =7

FE=E AASH] s A71E w4 (autocatalytic) ATS F3se v|EA o] TP X 2-3 4 (prepro-enzyme) =

A T, FEAEYE AEYEHTE SHEEAEHR] 9 ERAEHE BEYE 62-kDa ZEEHoMAE
SLO

2o GRS 7HAa 2 T2 okAl oAl Al (inhibitors)dl] Fobet FelAl 2 A4S o= St} o]

[e5
re ¥

o,

=
dolHE du-F2AELHQ(CB01920)2] FR2AEYEF HEUw 242 d(ortholog)s FEAEHE BEdw
A7AF g B dug giste Uiy Z2HoMAEE AL sl dAsd. =3 F22EEQl
(CPE0846)S ZY3leE GHA= F22EgF FA=2ZAAXA(C. perfringens)ol A AL, VirR/VirS T NE
TR Axg g8 $5Ho 7 A= Aol wE Art.

[0006] Lejvt AF7kA o AR AP4 A7 fla, a3H o8 ddrE A4 (NIsE 2A408 s
gt FAANE, F, olFAE(di-chain) A EoZ WEA 7= ZZHolAlE 3] FAANA BIFEsi.
2 Uge AV AFE EAE s e 1 oY siEE ¢ v

[0007] wA g H/Es FEASR vAEd 245 ZERAEEY] &S ARA7IL AAE Axe A& A
7171 A% ek = wgo] m- Q- EHAL JYAIRE ofF] ThEEkA] givk. wEkA B oHe] Y27 HE vled +
A Tdo AFE 875 A5ty A% 2B s ZYFEUEY AXRE FIAN7N7] AT s 2 e AT
2 B 7 dnh A7) 71ed EA4e 5 THA 2 svlddA ddete AAde o) A" & vk

grg ol g

EHe] 7l

%9 1: HiPrep 16/10 Q FFollA <=8 % dWe] &4 H|AE. HiPrep 16/10 Q FFolA 39 5ue dHo=w 37
ColA 1A =<F 2ug scBoNTA(lane 2)& wjekdla o]F 10%¢] SDS-PAGEES st a4AdAL EAstgt).

Lane 1: %=} »}7 (LMW): 116kDa, 66kDa, 45kDa, 35kDa.

= 20 12.5% SDS-PAGE®] <&l 1~37.3kDa EA-%4g 717 nBH &3 #wste] SEC (Hiload 16/60 Superdex
750 FRE Ao B4 dH 9 R 118 ubEke] nBHE ¥313t}. (Lane 1: LMW: 116kDa, 66kDa, 45kDa,
35kDa, 25kDa, 18.4kDa, 14.4kDa)

T 30 nBHY AR 3B AAY % F gz Frol ARG 93 12.5% SDS-PAGE ¥4, lane 1, LMW
(116kDa, 66kDa, 45kDa, 35kDa, 25kDa, 18.4kDa, 14.4kDa); lane 2, nBH Lot TE311206 (192ng/m6e] “3<:3F
NT02CB1446/CB01444, W= W35, CAL82987.19] ofn| =2t 254-594, 2A}2F: 38.6kDa); lane 3, nBH Lot
TIK301009 (130ng/ute] Zd<:3F NT02CB1447/CB01445, SEQ ID NO: 1, Wiz HW 5. CAL82987.19] ofm|:=AF
249-581, ¥-x}=k: 37.3kDa); lane 4, nBH Lot TIK280509 (114 ng/ul®] <338 NT02(B1447/CB01445, SEQ ID
NO: 1, W3 A9 35. CAL82988.19] o}m]w:=Ak249-581, E22F: 37.3kDa).

T 4 BSI-MS/MS 2=#HE®” 2A W, nBH lot TE3112069] 38.6kDa w2 ®i=(band): wlAFE HS
(Mascot score) 7255 7FZ NT02CB1446/CB01444¢} AA o Zeld = A (ORF)el ZZ 29.6%2] FEI= NS/MS A
AR Sl N 25370 ofu| b4 fEwE FEI=(F Ak Sl NS FE|=; Wk ARz
MS/MS B3 F geld e =9 opnical y-/b-o]2)E Q¥R greth. nBHE PAshe 254-594719) -2t
ojm] iz Abel] uwhel BW& TE3112069] MS/MS 418 524 HEWAES ek},

T=w 50 ESI-MS/MS 2#E® 24 w3, nBH lot TIK301009¢] 37.3kDa ©a ZAgo] wlAxE H(Mascot
score) 5555 7%l NT02CB1447/CB01445%} x| SF 2 A (ORF)ol AZl 28.4%2] E= MS/MS AEHHA=
g, stUE AL BE RE=E(S Ak S0E NS FE =, wkA ARZEY ) MS/NS B - Eld #
Ej=9] olnAb y-/b-o]2), C-Edt 3337 ofn:AtelA fEEE oz FIHETE. nBHE A=

v = AF 249-5810) whel whel Be TE3112069] MS/MS HA1S 49.5%¢] A AH9 S e,

= 6: Al R FEA AN fElE nBHe @A R Ao oEd F- wnl. A w5FE nBHe 34 o]
1:10, 1:30, 1:100, 1:300, 1:1000%} g w, 3]&2] TIK301009, TIK280509 % TE311206°14 =8 nBH #4
st &4 Hl2=E°] 12.5% SDS-PAGE. 7] #2412 1ug® scBoNT/ASF 2p09] dH20 % 37T A 60w7F & 3
e 12 nBHE Moz St SDS-PAGE A4S 93], 3me] 723H= 4xSDS Laemmli B 37} 1040



[0009]
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o] HFFyo] M7=k, 150kDa scBoNT/AZ}F 100kDa2] F i<} 50kDae] = A= ict. B Axstd T4,
74 2 scBoNT/AS] vl miz=o] HAdweol A 2 F2 AdE M=9] §o] LC, HC E scBoNT/A w2 i
o gtoz FaFHTE. AA ZPEE ¢ F2 g4 AU E A 5ol A gE g
2 gl BajEAde A FUsi.

LW 70 nBHol| o3 WEE F2XE AEFSHE scBoNT/A ok*ﬂﬁi 2 ZowWolol Alzte] &3 I, A FX M
o] W&, scBoNTAS ThromollA] RE 24l A7|& AAFL EFH <l ]*105 LVPRGSE= == += HHH, scBoNT Res
ol A7l Fx= olw A7 ofm|mile] BEETE oY 7H4 22z e Ryt & S8 2ge oA
o] o pto R FEE ZHAhdhe F2 22 scBoNTAS (GGSG)2 2 scBoNTAS FQWIE A3-d gkr}. scBoNTAS CGS-C
oA AA FEZE AAHIL F7] A2HLS Pt olskst A3 84l Aldoz diAETh. B scBoNT/A
2 Edwole Azk-oE Hrke] SDS-PAGE 4], C scBoNTAS o8- nBHol <)) A|zF o]E& o2 1208 o]
B 2 TR S4stET. gale] A4 3 & ok=7d(arginine) 719 FUL T3 o] Hwk(scBoNTAS E
FRDE AT o' AUz Add FEE ofds] AETH(scBoNTAS A E). FH7F F SHE 2
kgl OS] ofmiAke] =9 T A Fxol AAR gmerd HWEIER FELE F4e S duEA &2

T 8: nBHE ¥3H8l scBoNT/AS 43}A] 50kDa 2 100kDa Ae A E9 MS/MS £4]. A vl~A3E HF 1460
7F2l BoNT/AS] 7437} &1%]& 50kDa e AAdES £4]. i C-dde dgdd JAeH=E Agstyo=
25 = BoNT/A LCCOl #@ales C-2ok G433 WA K4389] ol xAbS x3bsit), B nfAFE AHS 962 /A&
BoNT/A9] 3= &<9l¥ = 100kDa A A=< 4. diFe N-dde] 99 s Ay ozs 33
%+ BoNT/A HC o afl@sl= N-2ed A449 W] K4569] ofm)w=ibs E3Hsho),

=1 90 A ANY olF E(pool)d anti-nBH-IgY WA &aFo] 12.5% SDS-PAGEoA 2 ¥Att. B ELISA:

Nunc Maxisorp F96 mlo]|aZE]E(microtiter) Z#o]Ex= 4TCoA A== B-2(500ng/mL) PBSOlA thoksth
mBHE FYHY, T = 0.1%9 Tween—ZOJJr 209] FA /5 ETFsh= PBSe E=27 W (blocking

buffer)oll Al 1AZFESE 2GS AT, A4 Fof], Z47te] F(E27 W 10ng/ml)e] IgY 34o] 1At H7}
HRa, veE-FAE dud & A IgY, 2EHElopu|d-E 2@ t)4] (streptavidin-horseradish) $E|tlo}
A(tjotwen}l, 2, U 25F) 2 33 55 -vHEZ WE(3,3 ,5,5 -tetramethylbenzidine)(Sigma)<

Agstol AEE AT,

%=w 100 A Talon IMACO] ¢]&] ®]&A BH 1-581 (63kDa)e] Ax% wa 2 —“ﬁ;ﬂ Talon IMAC E¥e] 10% SDS-
PAGE ¥ (LMW: 116kDa, 66kDa, 45kDa, 35kDa, 25kDa; SS34, 71313k &3 ™, B3N W, FA8%; E1-E7,
olu|t}Z(imidazol) &&A%= 1 WA 7). B 37Ce] 1Az 3 ((lane 6)(LMW 116kDa, 66kDa, 45kDa, 35kDa
25kDa) A =g iBH (SEQ ID NO: 2; “E” ; 63kDa)E scBoNT/A9] LC (50kDa) 2 HC (100kDa)&e] wuiz 7<=
sl TEEA sk

=W 11 gE R Aeld ZEFEEE 948 4 JdE AAE A BoNTHydrolase (nBH)S] A&, A 200
pge] AZF AR scBoNT/AE 350nge] AAE 24 BoNTHydrolase® 12A]17H5¢F 37ColA wl=Ath. wk$
& FA3}7] 984 nBHE SEC (AH Superdex 200 10/300GL, ¥ ¥: 50mM NaP pH 7.5, 150mM NaCl, A& %-3
=0.3ml, ¥%=0.25ml/min)el 23] AAFR T AdE & 10% SDS-PAGEZ HA15 9l B @38 1 (1800pu1) X
~40% @ ¥ BoNT/AE 350nge] AA 24 BoNTHydrolase® 15859t 37TColA wlgygar, kool
(ultrafiltration)ol <3} 300u 17F4 FFFHAY. ¥H-sS FAA1717] 8] nBHE SEC (ZA® Superdex 200
10/300 GL, ¥ ¥]: 50mM NaP pH 7.5, 150mM NaCl, A|&5F3=0.3ml, $%=0.25ml/min)ol o] AALYL ded
kS 10% SDS-PAGEE EAE¢ch. ¢ A¥ 1 2 2 (1800xL) E3H-80% =¥ BoNI/AE 120nge] RAAE @A
BoNTHydrolase® 25%-5<9t 37TColA A3 2 wFE A, rejodF}(ultrafiltration)o] &3 300u 17HA] &5
HYo. WS FAA717] Y38 nBHE SEC (B # Superdex 200 10/300GL, ®¥: 50mM NaP pH 7.5, 150mM
NaCl, A &5-3=0.3ml, #%=0.25ml/min)ol] oJ&) AAEJ L Atd %S 10% SDS-PAGEE A= JAct. A > 95%
o] g% BoNT/A (SEQ ID NO. 3)7} 5=},

) A B wEe A SEQ ID NO: 17 Holw 508 MATANEG s EeHEs NAS ¥
P W el 84 FUAs AR Ge SU, L Bge A9 S D N0 15} el
506 Aol FAF FLHEE Adw THE wud e gon $49 FefEse gad, g2 3u
oA, ¥ ¥g2 SEQ ID NO: 1914 Rox= ZIFEHE ME2 FA48 dd 7oz 421 "L—E]J“E]

_8_



[0010]

[0011]

[0012]

[0013]

SS50l 10-2083371

0009] ¥ BAAGNA AgHE Fol T i
ovishd], ¥ U ;
A Jprs B4 BYRES" = S 1
FOAYEE Arrd @ 4 9 FANUCS v, @ SR A
34 FeEsT =

i =
Rl 3 4 floks A 9]

ML gt
ox
i
o

o e
Buj
n

SN
;
e

o % off
i
o

IS)
Buj
[t
o

2
=2
N

A
b

U (o)
=
e
ra
2

tlo
b -
%

o n o

it
Py
to = rlf 1= ap

),
0130
ol
ol
rlr
oo
Ve
= N
N

g " e
N
N

o
Az
off

RO
re
Ruf
[
1o,
e
=)
i
of
mlo
ﬁ
% @
rlr
Kn)
r
1)
oL
1o,
i
o,
re
fu
Iy
N
fu
|
i
st

0%
N
=

k1
i
O oS [ o

(R
ok
N
(o
fr
(e
i)
oL
o,
i
AU
re
o
[
o
1o o
:Cg

@5?0} (contacting) J‘—EP“E]CE Jﬂﬁw} HAE 7)d2
T e ez 4zl ZYfiE sl wg A, 7] HIAEZ|E2 BNT = o] A} g2
371 HAEZIAE dE Bo] AaEA Fe/mAeE BoNT, £ "HAA A AAE  “scBoNI” & & AL,
Eo], @43 A, B, C1, D, E, F = Gl & 5], “scBoNT/A” , “scBoNT/B” §)¥ 4 Ui, &
2E7IEE HERrs AA45A = dn. dokdor, Y] HAEV|EEe SEAEE A5 d9d
B, 247 AW SEQ ID Nos: 4 WA 259] o= SRiE Aulw opuwat NAS EFF 7
E= 1 oo)de] opunal 7)o EeflE oAy B Al 49709 ofvleal 719 FE|EY 4 v
AN Akl A AREE 8o “EEFEIE" = 507 o9 obv:it 1E VR EAE ofvlshs vt
Bl=" = 2 WA 49709 op|iit 178 7R AE ofvidith. A SHA, A7) HAE V]de F29
Fgat T = N-g dnk, 2 me]l INol =FE A e EE £3ehs LINelE &
el AFs Aol tE SWelM, 47] HAE 7]-E SEQ ID NOos: 4 X 25 (3 1 #x)9f o=
U5y dud e sy £33 ZHelA, A7) H2EZ-E 57 e 1 ol AP
A freE obvwat 718 23 A)dlel AR Hol T

>£$mﬁlrlr

m o -

o [ g o

[0011] &l Ea&AdS ZAs e #42 d¥Ho= HAEVES 19 AaAAERE v JxE 2
Aote WAE e, H2Er|AS 233 ZYPHEE A5 Fo 2 s e 2 o] A
o @ e A E 49 Frbel did #Ee = awd ZaEdS vt e AAd
A 718 9 AL E vt AEET. 7] v 7o F 2/EE du AFEY] s e 1 o)
FE A5k AT AW w3 71AH AL ES] H|(ratio) A BHERT. Art, A7) @iE 23
& AR FAES HEE AEY 7EAES Huskes 9AE Edtelal, 7oA TFEAES dAFA R
(a) &@9d Zheis] ddo= ezl SEQ ID NO: 19 M3t Aol 50%e MYE sddS 7 E2iE=
Ads EFste ZEPYUE 2 (b)) ()9 ZEHAE = o8 duss 3oz ezl Ha2Erds x3sit
d SHolA, A7l duid FEdes dAs7] A4 BAe A9 E=E AY AE9ETHI(column
chromatography) 12|31, A®Ho =z wW&EHFE A (spectrometric analysis)oll 23] 7|23 dAPHES £
st WAlE EFETH HAEVIAY A g/5e AEY FUHE £ o gA geotur] AsiA s e 1
o]de] e (label) & 7 HI2EZ|AS HAISHE A2 AYsith. & HAA A AMEE & “epd” & 4

[e)
MAR, dF Fol, WA B, G4, FYEAS v, HAE/A B/EE AUAYEY FE o
e

[} ’
of, Holw % Jje] ezt oldHE ¥

&
u Al He Eohshs WAFs AR (autoradiography)
= BFEH (spectrometry) o] el ols) 2Ad o ok, Wi oem, A" E3H(vestern blot) H= A
ghol AH(ELTSA) oF & weshy o HEd 4 vk, & 2w EefE e v 2a 24d& 24s
71 918 o mbgb ARk 242 A7) wrg o] AAjdelM slrlel o] et & de] B mpshE gk Aol A

=, H2EZ A e o gwd s g o R 206 o4, F ol utEFsiAE 95% o] @S 714
e =& 100 mMe] Tris-HCI, pH 8.0 WA PBS (50 mMe] Na2HPO4, 150 mM ¢] NaCl, pH 7.4)2H¥ A=
HE AREete] 377 CollA] 12027 FA& o, Fd 2 FA 22 Ad A2 sk, dr)e 20
A Aolo] 2AEe] 7]Ho] ofd dE B, WA Aol A= T Ee A5 Al A& o] 2
A A Ee] dEve e Wi, 2y, dgae didste AdAAES A%t 5 oo
SHoA, d¥Hor, vhild st g4 ZEPE =9 100ngd A7) 7183 #EE 51 111002 74
ARGETE B T WA, AIZEe] A mE FuEAAS o] A A A S T #2949
L7 A dE ol 9id Bl ZEE =Y v s AFEE] et BEE 5 o9

[0012] SEQ ID NO: 2% 5817) olwm|wAt X7]e] HolE 7MA+ EE2~EdyE HEDw A8 ATCC 3502, ¥Wa

2 fo o Eoni

K

_9_



[0014]

[0015]

[0016]

[0017]

[0018]

S5S0ol 10-2083371

(GenBank) 74+ WH3Z: “CAL82988.1" &ZR-¥ g ]
YERATH, SEQ ID NO: 1% SEQ ID NO: 29] ofm|a:=Ab z7] 1 WA] 2489]
3 &4 fF=Aolr).

it
av)
=
X,
_\‘I_‘
&
M
:%
=
h et
oX,
i
o,
i)
fu
Iy
1o,
il
Ac)

[0013] &©] “SEQ ID NO: 19 Md3} Hoj= 50%2] MEF

e
oX,
N
N
X
rlr
il
Au)
e,

=3 e NdS xdshs 23
=7 = SEQ ID NO: 19 AE7 Aok 50%9] MEFTLddE 7IAE ZYPEI =g ofngtt. Adrt, 7] gole
SEQ ID NO: 1¢] Mg} AHolk 50%°] ANEsddS 7He ZEREHE AEdS X¥ste ZEHREH=E vt}
271 ZEIPEHEE F7HAQ] opn ks T = Qled], & Eo] SEQ ID NO: 1 °l

1

EE N- EE Cgdoly EE SEQ ID NO: 19 A Ed) Hojx 50%9] U ofux=Ai AE UlF e N- &

-2l 7hd 5= da, o7l A wWE e d(nethionine) e ZMNE =9 N-webo] EA4e 4= vy, Adrst, A
u S

2 A Y (query sequence) Alo]9]

2 A AE=FH vets] v, 49 7=
BLASTP, BLASTN, FASTAS} #2 AFE Z2 oA dsstd WHoez SH"E 4 dvh(Altschul
ol Biol 215: 403 #x). & FHdA, 7] HAMES A g2 AA olu|x=it AMdel AA SHE
ok, & FHA, HEEdAL 507K olu =t 2], 100707hK 9] obwxAk 7], 25070, 3007W,
35071, 40071, 45070, 50070, & 5507017FA1 ] ofu|x=ib 7] Helo AA SAHE = vl v SHdA, A
UL Hojx 507] ofr)wat, HoJm 1007 ofn|weAl, Hojm 15071 ofv| At = Hoj® 25071 ofn| At
71 AA SAHE 7 ok £ 9 v gk AAde A, AEEddS SEQ ID NO: 1 BE 2, &, 742} 33370
o] ofmiAb W= 58179 ofu|Ake] HA Aold AA AAE & vk, s dagFol vz 4@ =
2IOMELE FEAAA o] thE AdH vastr] 98] o] & sbestth. olelg WA, 53] Needleman %
Wunsch %= Smith 2 Waterman®] €aE]FS AlFAd e AFRE b, 2 YAAd 7Ad AES ddsta
AEdEsdd s A7 A, LaEls Clustal Woll 71x3ke] dd-oz o]&r7bs3dk Z=Z 13 DNASTAR
Lasergene MegAlign W73 7.1.00] 7|19} & AA o= A AEdFFel A ALEHIATH d8] HAHA &=
g, B A9 Es A8 AR EE 2F AR doAdd w3 HAYE (Gap Penalty): 10.00, 34 =2
H € E](Gap Length Penalty): 0.10, @& 7}z ¥ Gonnet 250= AF&-Fr}.

B

[0015] & WAACA AFEH = g0 “Holk 50%°] HAEUE” 2 #ol% 50%, # o= 55%, Aol 60%, |
o]k 65%, HoI= 70%, % 756, HolE 80%, Aok 85%, HoIm 90%, HOI% 95% Hi 100%E °|n|Et,
[0016] < 2rge] vy 7haeisl 24

Z

=
A Tt o

A

Ak
s
@
[
fr
w2
=
P
S
=
S
—
=2
>

2 5 Qe 22 EYRES Ad 2
A LI

o] e 59| ofn] wye RrhHel w AAE ohulwdl /)E b FeHE
g X3t A SHoA, iy Ay gl s & ZEEl=+ SEQ ID NO: 1 EE 29 A<E
S 7} Holm 50%0 A AL =

S A= FE =9 SEQ ID NO: 1 E& 29 Ay =AWl (truncation
mutant)Z E33ch. SEQ ID NO: 29 A E¢dWol= ot
o]’de] oAl Y7F AAddEY. Ad = gL

o ZFwelA, A7) SEQ ID NO:29] Aek Eddoeli= SEQ 1D NO:29] 1 WX

2,
Ll
il
9
e
il‘
[\]
g
O
lo
(o3
o
i=}
i
2
-
=)
au)
2
>
P,L
T
9
(o
¥

o
o
o
=
|
t
o
P
=)
a!)
lo
e
ey
i
)
(T
o]
=}
~
t
o
av)
3
N
N
N

=

Aol YFdd sdnie]ld F vt

2489 olw At 91A|7F AA sk, v WA, SEQ ID NO:29] M Edwels (-dd dd Edwololtt
A S, A7) A Edwel= 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 50, 100, 150 Ei= 1709] &%
obul it Z77b AAE = vk thE SWelA, 2 dHeo] gy shrRE g4 FYFE=E Hol® 20070
o] oprait 7], Aok 25078e] ofwait 7], Hom 3007He] ofrnAt 7] Ei= Aol 333719 ofvi
RIS ST o SHdlA, el Y] gl vl 4 e =s 333709 obeat

N

71, 3507He] opwAt k7], 57370e] opwlieAt k7], 5817Q] opn|i=ak 7], 592709] ofw|al 7], 600712
obul ik 2H7] i 617709] ofulweat ¥7|7A] EFEE

g o] W vhtsl 24 FRE = SEQ I
EC-gg g/EEs | = SEQ ID NO: 13 Heoj=® 5049 MAEAEE e F
F7HARL opH] it b FEREEE EAIT o2 d F7HARL obviedl 7= 5717, 107174
A sz Ao} 20070, 30070 EEx= 400707bA €] 1AL oppl el VIS X 4 olth. A FHAIA, 47
F7HAQL opvlmal A7l wd el dAe] AAlRA Ve dit. e Sudx I Q
7l oAl s AAd = flvh. e SuA, £ dwe] FeRE=S] v waRd s Ase

e,

te Swela, &
t}

e = ¢
I
o

o
N H
5=
%
ol



[0019]

[0020]

[0021]

[0022]

Al

opr =2t ZA7)= Sl E

T
SHelAM, A7 F7H4]1 opveat M4

fo rir

a
EE

o) Fe) TzuobAl 9ol

1575 @ B R/EE AAXAA

A
e e Ade st EE 1 o4 obuleyt g wAFORA WYY &

~N
==

TR A
4 e 2

&2 orr &
= m

o
oX,
[

=)
(e
Do
2
=1
o
rlo
;_]
@

=
;_]
10
lo9]
o

Z,
H
~
T
[op}
lo

L7 SR AE B

»
B oREH EE b-RES ol

— 7o

2 A7Ee] o) ALzl ALt
%

% (exchanging)” & T}E olw|wAto & olw]| wALS

A1, 270, 370, 470, 570, 670, 77N, 870, 970, 1070, 1570, 2070 i 50709 ofw w=Ab7bA|
= doA] 71d A% v ZERHE dud BEde T Ee
A s} o}

e 24 e s
3

)

fiko)

i

AFAE NAH, ATAE hehy
sy £rE e,

i e 2

il

n
)
A
rr
H
s
o
O
e

S=50dl 10-2083371

L
e

B

tlo

RV O LA 2

i)
av)
o
oX (N
oMo U
e o T o 2
o o

)

il

EFXL

fz
ofN et T oo o o2

i)
o 2

AN |\

o B RAAA AL
GAsE AL o, dF Sol, EeAe

T
ok ox fLooX

(
A

[e5

>~
=

e = o) g of

Z1
54 L=E% 2 (exposed LC Hy Hex Hee
loop)
BoNT/A1 SEQ ID NO: 4 M1-K438 A449-N872 [873-S1092 N1093-1.1296
BoNT/A2 SEQ ID NO: 5 M1-K438 A449-N872 1873-S1092 N1093-L1296
BoNT/A3 SEQ ID NO: 6 M1-K434 A445-N868 [869-S1088 N1089-1.1292
BoNT/A3 SEQ ID NO: 7 M1-K434 A445-N868 1869-51088 N1089-1L1292
BoNT/A4 SEQ ID NO: 8 M1-K438 A449-N872 [873-5S1092 N1093-1.1296
BoNT/A5 SEQ ID NO: 9 M1-K438 A449-N872 1873-S1092 N1093-L1296
BoNT/A6 SEQ ID NO: 5 M1-K438 A449-N872 [873-S1093 N1094-1.1297
BoNT/A7 SEQ ID NO: 10 M1-K438 A449-N872 1873-S1092 N1093-L1296
BoNT/B1 SEQ 1D NO: 11 M1-K441 A442-1860 L861-51079 Y1080-E1291
BoNT/B2 SEQ ID NO: 12 M1-R441 A442-1860 L861-S1079 Y1080-E1291
BoNT/B3 SEQ ID NO: 12 M1-R441 A442-1860 L861-51079 Y1080-E1291
BoNT/B4bv SEQ ID NO: 11 M1-K441 A442-1860 L861-S1079 Y1080-E1291
BoNT/B5nP SEQ ID NO: 13 M1-K441 V442-1860 L861-51079 Y1080-E1291
BoNT/B6 SEQ ID NO: 11 M1-K441 A442-1860 L861-S1079 Y1080-E1291
BoNT/C1 SEQ ID NO: 14 M1-R444 T450-1868 N869-11092 Q1093-E1291
BoNT/CD SEQ ID NO: 14 M1-R444 T450-1868 N869-Q1083 11084-E1280
BoNT/D SEQ ID NO: 15 M1-K442 D446-1864 N865-Q1079 [1080-E1276
BoNT/DC SEQ ID NO: 16 M1-R442 D446-1864 N865-L.1088 Q1089-E1285
BoNT/E1-E5 SEQ ID NO: 17 M1-K419 S5424-1847 K848-P1067 N1068-K1252
BoNT/E6 SEQ ID NO: 18 M1-K419 S5424-1847 K848-P1067 N1068-K1252
BoNT/F1 SEQ 1D NO: 19 M1-R435 A440-1866 K867-P1085 D1086-N1278
BoNT/F2 SEQ ID NO: 20 M1-R435 Q440-1866 K867-P1088 D1089-E1280
BoNT/F3 SEQ ID NO: 20 M1-R435 Q440-1866 K867-P1088 D1089-E1279
BoNT/F4 SEQ ID NO: 21 M1-R435 A440-1866 K867-P1085 D1086-E1277
BoNT/F5 SEQ ID NO: 22 M1-K434 P440-1863 K864-P1085 D1086-E1277
BoNT/F6 SEQ ID NO: 19 M1-R435 A440-1866 K867-P1088 D1089-E1275
BoNT/F7 SEQ ID NO: 23 M1-K427 N432-1857 [858-P1076 D1077-E1268
BoNT/G SEQ ID NO: 24 M1-K442 S5447-1865 S866-S1086 S1087-E1297
TeNT SEQ ID NO: 25 M1-R449 T456-K883 S884-1.1109 S51110-D1315
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[0023]

[0024]

[0025]

[0026]

[0027]

SS50l 10-2083371

ole] geol ¥ My gul WA W & B PAANG 9 L olelel HYE RE ZWUES 9
]
ZS|

o
T fo o
>,
Py
iY

Sy o o
rlo
iyl
el
o>
%P
w o
oo
o2
o
SR}
lo b
g
> E flr
g
r, HE
= AC)
M
£ o
_\JN_, _[}ﬂ
.
e
ox 1%
2 g
2 2

AL, Metd oz Z4dQ A (regulatory
elements)E A, = o] “ZAQA(regulatory elements)”
= E}ElEFA(tata box), TEEE, <A, gBE A3 59 Shine-Dalgarno-A1<g, IRES-4<, Zglojlddst
AlZ19 (polyadenylation signal), Elu]g 743 Z(terminal capping structure) %2 245 Xgsl= AA}
9 o] frx wde] 2ERAE ottt Y] 2E8AE S B 1 o] o]F 9 (heterologous) F
AeAY e sy e I o] s (homologous) FELAE
regulatory element)” & ofAE ZHQ AR, B ubyo] iR z}of A
e ZEYPEEY FAA dde] 2dy dddy, =g £ %

o}, “A% %4 Q4 (homologous
3, A7) okAY Aol dlAakEA)
9 & ¥ INEAE
(heterologous regulatory element)” = 7] oA AXE
AE 2y FEER G 2AQ otk ¥E, HEA ZawEe 7o
Fch, AEAE= oS 59, hnRNA, mRNA, RNA, DNA, PNA, LNA 2/mE: WHEH
= t= gats o)A A (genome) T o ¥4 (episomal) WE
, 9 = 10719 EHPEE=E =
ATh7E, AFEAE AE U FEoR A EE A

LI SRS

ke 4
£
2,
i

= g =

g o] ZYFE =] Algd H/EE A dlel A3ts) HE dA1A 9/5E kgt fdx 43S
gt e 4 k. A FA A Y] HEE =P84 W/EE JdUutAE o 239t A FA A A
7] WE = vlolg]a fEE Bola, v FA NS X FEoln, E tE FA| ol A= wE ol A FE
¥ Blo)t},

[0025] T2 SWolA, ¥ AW AEa e 2 Oy ¥WEHE xdete Axet dddAnt. B gAAdA
AREEE &0 Al = V] AR e A Wy W odde] ZEHEEE wdEs ) A3 99 9/
T AYAEE xsheith, 7] Axe B g9yl ZEHEE EE ol FHFAE LdEdte SFAXY 3
o B Ao ARgEE o] “FFA(homolog)” £ SEQ ID NO: 19] Md3} Hojx 50%2] MIAEUdAHE 7}
A FYHEHE AEE Egert, ey, E1g 2 3o Axe 53, 2 i EYPEHE T 19 F5
Ag B ofY AEE xS, §A SHAA, 2 B Mxes SRAEYRF REYE, EE2EY
 HEYF(C.butyricum), ZFER2EZHF BHE(C. baratii) 2 F22EgHE HEY(C. tetani)olA
Aadct, o stgAsiAE, A7) AEE Y A, B = Fo FR~EgE BREYFolth. toE =doA, A

7l AxE 222EfFE BEYwY E(the Hall) A% (ATCC 3502)°lth. th2 SHAA, 7] AlxE S22E
25 REF oA NCIC 4587 % NCIC 72722 &Ezl S2~EgF HEIHwY A% ANCC 193975 Aitste
BoNT/Ao|t}, T2 ZwWolA, A7) AEs Z22EdE BEHES AE NCIC 29162 AAlsh= BoNT/Aolth. o
2 SHAA, AV Axe ZE2EfE HEYUEY AF yotoF P Mauritius / NCIC 98375 AAdste
BoNT/A2¢]t}. T2 SWdA, A7) AEE F22EgEF REIUEY 7% A254 Loch Maree / NCTC 20125 A4
al= BoNT/A3o]th. T} & =HoA, A7) AxE F22Edw BEYEY A% (D572 A= BoNT/A4 2 B
oltk. o FHWdA, 47 AEe FE2EYF HEUEY A%S H04402 0655 A4dsH= BoNT/A5 Z B3'o]t}.

2 S, A7 AXe FE2EdF BEYUFY A% Okra / NCTC 72735 AA3H= BoNT/Blolt). & =
Eg%9 AE (DC4013 / NCIC 122655 443t BoNI/B % Folt}. th=
BETE9 AE Langeland / NCTC 102812 44 stE= BoNT/Flo|t}. th&
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[0028]

[0029]

[0030]

[0031]

[0032]

S550l 10-2083371

SHoA, A7 Axe FE2EdE 2¥EZ2AUA(Clostridium  sporogenes), FRAEFHE H2X A
(Clostridium perfringens), EZ22~E#F ofAEREZE(Clostridium acetobutylicum), ¥Hd# 2~ Al#HS-2~
(B. cereus), HMAH 2~ FAAMAI (B, thuringiensis), HFAE 2 wmlo]F o]t 2 (B. mycoidis), BWFA#H 2= AR
Z2HHEAL(B. thermoproteolyticus), WHREEl2 QFEZA|~(B. anthracis), whd# 2~ o7he| 2] 5(B.
megaterium), WhE#2~ AHEZA(B. subtilis), & (E.coli), HE FRO|T. I FHo|A, & o] 4

7] ZEE == AlE dellA BMPEH(S, Zate gy ibsts g s T2 obAlel] o8 Aejd). =3 W
P& FHo)eS e v-aMAA FE-Ax(co-factors) e F7HE EFITH Aol AwE @wlF bR
w3 HEd EEE, oW S ZEE =] AR ofde, 2 WAl fAE epA e dad e
w3l 24 ZEREE=E EFehs AEE 2 2yl ¥ =9 B odue] ¥3d AEs 2 iy 2
HEE dddte fFEdA(inducer)E E33ITH o]of 2 WYl fFielxbe AFEuY e 259 &alEelA
2 odne] dad vk 2 FefE =l & we 84S VM adE R ke Be EEE
EEE AL geEde xehe S8 2d4d ¢ . Y] 2] fFEdAE dE 5o ¥ N 9
BlES sdgdhs abiate] dAb e MoS SU7PRIE. dbdom, wde] frEdAbs did TRl
44 EYFEI= SEQ 1D NO:2 3= SEQ ID NO:29] M3t Aok 5000 MAsdde 7 ZeEE LS
Eobehs ZYHHES ST 5 sl dgted ¢ ok o SHelA, A7) AlEs 3] EERE = -7
el A AlekE opr=At V1S AAT 4 e v v &4 ZEE =] fellAE g 4
7] QAR olE 5o, FAtel o) &l Azl o wdd 4 Ao dikkdqem, A7 =<
= FRAEF AES} 22 AXA RaE 5 o

ERzR=

[0027] Bd" FHoA, & & (a) SEQ ID NO: 19 AME3 Hoj= 50%9 ME5ddS 7IAe= ZERE=
AEe st A7Mg ZE A2 RE Fetdoz 3y = wdy= dA; 2 (h) 94 (a)9 ZEHE=
2 AA S dA9 e dAE E3etes dd s 234 e = AUy G,

[0028] 8o “Ftxom A7 & A<l Frtd o5 LB =S FAsE AS gnlgtt. o9 22 W
IS E°], Nilsson 5., Ann. Rev. Biophys. Biomol. Struct. 2005. 34:9

HEI=] GA” = 7] g8 ZHEE olge] £ Uy & ZIFPE=E 2T £
A7) 2 EEFE =ol 9o FRHES Xl EFEERFH B U
574 SHolA, 47 &olv A9 dmd sieis] vgd dTARY
w5k A& or gt

2®l(cell free system)ollA]l HE 4 gith, FAHEL WHAS
2 & 5o, E7 YT &3l (reticulocyte lysate),

2XE SolA A gAY T2 e M E

g oo ArAE EE 2 Uy

&
KN

=

w o
HE L olgel oF xMas Ei fAG
- o=

A= =

g

o
H oo
o 2
0

e o
Au)
re
Au)
a
Ll

>

[o
B
i) F-?E
oo
02
2o
>,

e
2 of |
r
o,
ot
s
it
iu)
(s

=2
X,
N
olr
_0‘14‘
id

> i b

[

][4

=2

2l

1o

E

12

o

bl

ot

e

O

>
(e
ik
o,
10
it
)
i)
huj
[
i
E
12
_O‘L
L
i
55|
oot
i,
2
2
>
rr
fo S 1

LB oFAlE A , ,
Bl Z(C. butyricum), FR2EZH vl2tE|(C. baratii) ¥ FR2EHF vHEY e AAR &

BN
i)
fo
B~
-
1o,
:Iol:t
BN
i)
i
N
T il
Y
[
e
et
-
> x2

gugze B oy FAEsE B 9% G BE 9 L P FAWL ol sbssi. A
Boh, GUAE AE EE AZ SHdETE Eb PAZ 98 Asdonye ZRHss Peldy) A9 B
L ¥FVES 42 Atk (dE E9], Recombinant DNA Principles and Methodologies, J. Green, Marcel
Dekker Inc., 1998; The Condensed Protocols: From Molecular Cloning: A Laboratory Manual, Sambrook et
al, Cold Spring Harbor Laboratory, 2006; Molecular Cloning: A Laboratory Manual, Sambrook ., Cold
Spring Harbor Laboratory, 2000 ) o|gl et 2 ubH F shupes 2 o] whol A AL82 4= i},

[0030] AA=E & Yo ZYFAH=E duld Jleis] &4 ZYPHEE F9ete bAoA HeHrnt.
SEQ ID NO: 262 3iHEAe] ofojtt. titdow, 7] dihEAE wuld Jheis)] vy ZEHEHE AT
& s, 2 O] wid vheits] &4 Zefiei=E Wk ¢ vk, SEQ ID NO: 278 SAHEARS] o o]
. 7] @i ghgeRe] vEgA A A =3k “A]E4 BoNTHydrolase” , Hd o= iBHE YEldY. o &
WA R B ZYPE=E 95 B F s g2 o8 @A3E £ e, oF 5o, T
HolAl & st 7] wild Jheds] vdd g Es oA il HE34 ZEE =] N-Erhol A



[0033]

[0034]

[0035]

[0036]

[0037]

SS50l 10-2083371

g vk wwg vheEE] R EFEE =] o= SEQ ID NO: 2 e
SEQ ID NO: 29 AE# Hojx 5099 ME IS 7HAe ZEPEHE MNES

' . SHollA, 7] 8o N-mrheAe] njEA opniAl V)7 = Y] EEE=
FAAA 244 opn| il 7)o} T thE S, o] fol= Y] ZEFE =9 1070 obwAk, 507)
2k, 10070 obml =2k, 15070 obmi=At, 20070 obw]iAb, 2507) obv]nwAlzbx| o] AL oJu|dtl, o] E
o] oH e ey sheie o] & ZEHE =S AxE 9 & I WA f&eit. A S
Hell A, o] ZEFE =9 N-"rko A H&A ofw|wit V|5 AAT %% iiEﬂOVﬂ 1~ = 2

- hl
3 xﬂEOlE}. %—Dﬂow 371 Aﬂi” gt vhaes ABRgE s Be gRoA Adedn, w2 oyl
v e ZEHE =] Al oflY AE, =, 2RAEHE BEYE, FR2EYFE THIUE, 2R2EY
w vEtE, B SRAEE HER ] o she] AR dejxl Ao =iy Zeld H]E% . 54
SHelA, A7 AEs FRAELE BEeE & AEHall strain) (ATCC 3502)°]t}. 2 54 SuelA,
7] AE= A710M drE 2 o] Aot

[0032] & o] Wel ofs] fojxl W] AH=L o] Zlwmiobe] FdAelA del BE e el ¢
 AA" ¢ Jduh(dE 5], Recombinant DNA Principles and Methodologies, J. Green, Marcel Dekker
Inc., 1998; The Condensed Protocols: From Molecular Cloning: A Laboratory Manual, Sambrook et al, Cold
Spring Harbor Laboratory, 2006; Molecular Cloning: A Laboratory Manual, Sambrook et al., Cold Spring
Harbor Laboratory, 2000 #=). & 2o ZE| =5 AAsks AFA0 W Ax &ade] 3, o
Aol 3 ghwiwe] P, wude] AR, AAen @ude] 9P, o] ewst AwntEIY, Alol= u]
A ARvEIHY, A5 A28 AFEA (hydrophobic interaction chromatography) & TAF T, o]
& @4, oe WA 2GS B ouge FUPEcE AAsed f8dth B ouye] Feecg gAlshs
shgbAl e Wy B odwe] AWE AAdel AEa

s

[0033] o SHolA, 7] BAGAE & 2o ZPAHEE LAAAA AFste dAE L)

% Zofola Y oH|E HEE Jla oprfRA
fre], Eg2gd, Iz, SgdEd, &

e% ofdetolA], HdA P WY AERex, EZFolaHohm =,

(gabbros) H}ZLﬂE}O]ﬁ Fghgith. 2 g SWelAM, aAAAAE AR ~(sepharose), Al
(sephadex), ©}7F=2=(agarose), A3 (sephacell), wlolA=Z AEFZ L A(micro-cellulose), % &7
H| = (alginate-beads) 2 ¥ o =ZHH Ads ZgAoteto] = (polysaccharide) WEZZo|th, b2 FH
A, A7 BAAAAE FETE /e ZEPEHE fEfARE " & AT
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[0045]

[0046]

[0047]

[0048]

FeEE TR SRS 999 duEDY £+ Qo

[0043] T} =wWoA, A7) I EZE SEQ ID NO: 29] AET ZHoj® 5099 ANEEdPL /A=
= ZYHE = N-guk ofu] =gt 2490 A3 ofm| Ak o] oE] A= & v, o W
=]
B

oA, Z7] cdvEzZ= & WA diE g Fefjabgel os) dd s wdd EYfHER
Bl AlAHES

[0044] t}2 SWolA, 2 W] A5 ek o FEZ= SEQ ID NO: 19 ML} Hol® 50%] ANDsULS
7= ZYREES X9 ZYHEHE N-T2d Hﬂﬂ Bzl SolFolt}, & wHel o FwWelA ARg
8ol N-EE 2 Y] ZEEE Ao N-Ee 50709 ofv|wat 1), mpgtH = 3] EEfEE A
do N-et 2570 ] opumAt VS b= EEHlEES] d9e vt 54 SHelA, 7] &ole N-
gt U] opmmAt V1S dEhdnh. 2 WAl ARgE g0 “elvEZ” = 3 wwe] FAle] o) <l
A= 94747 (antigenic determinant)$} #EET. A FHolA, 7] cvEZE= AHe] ovEZo|ar,
e SHdA A7) cvEZE FRA] dyEZet. 54 SWelM, 7] A= 2 e oy

=

ANerd B4 ERE =) U] opuwsl AAS AN HEmr FAEEd, 7 4] AE
YA 14709 op At AolE ZhAa, whEAsAl= 8, 9, 10, 11, 12, 13 Ex 14719 ofn it
A,

N

g
[
(IS

[0045] o ZHHelA &o] “HolHo=m AF” HE “HolHox ~d AFste" & 2 Uy A7t & Ud
e tE dibERl ZYHEES vE dIEZE XFste AET] HF9e AdstA fethe RS ouE
o I EZ Bolde B uy A9 Fa3g SAoltt. o SHAA, @l s &4 o aud vk
a wgd ZERE e AEd GRS Hojw 95%, HolE 966, HolE 97%, HoIE 98%, HolwE 99%
T Atk FolAl Ay dE =9, AT 22 & dHd gdgerlEd o8 SAHE & Jdrt. ® uE
o 548 A = (sensitivity)olth, & FWolA, 2 o] ngeAe AEo] o) ke o
HEZ7L Holw 70%, Hol® 80%, Hol® 90%, Hol® 95%7F AFH 4 AL ettt nAEAS & o
71zl o8 HEER ¢ 9t o] Zlwwore] FAAE SRS Ador A7 AAE dIHE ol & +
HE & & gdu FHAQ #HxdsE 24T+ A AFATE AT FAvieS EGEA

A (equilibrium dialysis), <=4 wAMIZEFZA (isothermal

(radioimmunoassay), <A&te]&H(ELISA), HIF

microcalorimetry), BIACORE® #4J(FW ZelxE #9, SPR), Ex =

BIACORE® SPR A28l -84 Faz8s SAT. SPR whe2 2% Ex &g o #4oz2A HAE7]
FHolM e A7 F= WEE Wl SPRe| A, AAIZF 574 BIACRE® = |
o7 3 A8S W3, (BlAapplications Handbook, version AB (1998 Z4), BIACORE® code No: BR-
1001-86; BIAtechnology Handbook, version AB (1998 4}), BIACORE® code No: BR-1001-84 =) x4 o
2 0o A a2 AREAAS AxHeOA v 1433 (2= [ligand)) & ARE3H
AgATel oa 2Ad »]D} HEE(EA)E A o]ssd, 5 &d2dd A

fu
)
i

Jov

X
%
e

2 RUE T8k O] }é/\(dlscrete pulse)oﬂ FHREE, AFHor A
A3t A Agh (i) AEFHsS 5, TL-FA 53419 &

BHE ATt (ka 2 kd, S&A A

[0046] ¥ who Ueld A= o|E 5], Harlow and Lane, 1988 (Harlow and Lane, "Antibodies, A
Laboratory Manual", CSH Press, Cold Spring Harbor, 1988 Zz)olA] HAd® WS ALgsle] 5449 &
Aok, GdEFE A= F Kohler & Milstein, 1975 (Kohler & Milstein 1975, Nature 256: 495 #=x) 2
Galfre & Milstein, 1981 (Galfre & Milstein 1981, Meth Enzymol 73: 3 ZZ)oA AWl A= 7&=E Ax
T Atk A7) e v 2E AXE JEe ERFESE 3" vgAEe 33 AEs &
A G 7)okl A # dER vl & Fdd ¢ Atk dE E°], BIACGRE® Al =84 28

= F™ (surface plasmon resonance) o7 AFd 2 I ZPE= o oIEZ A3
A EgA e a84S S7HA7IEY A2 4 Ak, (Schier 5., 1996, Human Antibodies Hybridomas
97; Malmborg 5., 1995, J. Immunol Methods 183: 7 X%).
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0047] & &we] A SwlelA, A7) FAle olv] AFE AMEZE ¥3} = 75 PE =S AHgste] A
dE Ak, Y] FEEE dF 5o, 34 £ AR Ldd o8 849 5 et og B owkd
o A= B el whild JheR)] @4 e HEYd EYPEEE DA A HEFdomn Add
g Atk Ao A9-el, FA AL e 2 wHo] ZPE = AHYE BoldS e HAERE FidE F
ATt el  tE S oA, B iy ddEE FA v JdIEE dATdHoR AEIEE 9l
E5 MA(detergent)oll o3 HMEld & U= & AP ZYRPEEE o] &3t BAE F v}, Ly, ol
g A FAle FuAQl oY EZe] AgAoR gigkstal, o AlAAgE F3E o glve Ak olsd
Aoltf. I & S| A, keyhole limpet hemocyanin (KLH)¥} 72 Wd-x= A|A] T3+ o] e 714, E3
A FE=E AT o H8E U

[0048] <& E°f, ¥ 2o A= AlE e AT F71A00A 7] ZePE =] A4S dEshs AR
ofyel, spdamrtEddy], W@, B 2 2y e =] WexZ st (inmunolocalization) A= At
2 5 A Agr, 2 de] A= Aol A Abgd 5= k. 54 A, &
wrge] #FaAs Aad Bt B detol : 2o o] AAlE ARAQ oA AHEE
T 3 551, A= 2 g e vheiel] 44 ZEfE = @S AsiE] AAa AFeE 5 Sl

g 1

webA, Ayuls wish go] thee AmAe FUL A,

[0049]
3} o
=

=7

o]t}

[0050] ¥ W 3l glo]lZutE AMX|2A|Y(Lysobacter enzymogenes)ol|A] Lys-N % /X Lys-C %/EE o}
2719 dxsE oA (A E cholA|Arg-C, LeR)9] AFg-3 #HEH(Wright DS, Graham LD, Jennings PA.
Biochim Biophys Acta. 1998 Dec 22;1443(3):369-74 &=). Atiz}, T3k BoNT/A9F & ONTES ¢wld 7l=3
8 Aglslr] 918 Wgell A (Arg/Lys)-(Arg/Lys) R Z(motif)E Aetal= Md(serine) ZZHopAe} B4
3= Z9F2W(plasmin) H/EE X8 (omptin) (OmpT) o] AFg-S E3H3it). o ‘?ioﬂfﬂ B oy 3r)e A
ZAE Eete A TheEia Ay EYPH=Y] AxRE 99 (a) A EHHEE,
Lys-C & LysN& 5H o2 3t& A7 AA ZHAEH=, (b) =4 , AA ia])“‘:/] of o) whu
A 7hEEsfel Aok AL SR 3= A7 24 FPEE, oVl V] HE dAE Y] 24 9
Herl Aol Fjel AdAAER oA JheRs] AgE, AV B4 EYFPEHEE GdAEY]
BoNT/Ao|t}. 7] 8ol “Lys-C" & gpo]zute <A =AY (4 d=WEtholAl, LeK, GenBank acc. Q7M13
5)ellA HAE= AF C-2dS Aok 60% AEdTLEE 7= gl e «1 TEAZ FolA ddhsl 33kDa
Ad dE=XZHolA| Lys-CE on|gtt}t. A7) 80] “Lys-N” & a8]Z&8 TEZAHGrifola frondosa) ® X
2B~ Q A~EolE~(Pleurotus ostreatus)olA Ez % Dﬂ‘ﬂioﬂE«‘“ﬂ11‘r0}xﬂ(metalloendopeptldase) Lys-
NS 9w3c} (Nonaka T 5., 1997, J Biol Chem. 272:30032-30039; Nonaka T %., 1998, J Biochem. 1998
124:157-162; Hori T et al., 2001, Acta Crystallogr D Biol Crystallogr. 57:361-368 Z%). T3l A7]&
o= Aok 60%9] MEFTULE 7= 7] ZRE A FFXAE 2T

USL‘
o

L)
rﬂ{
2l
_\1

o= ]
=

[0051] dlE Eof, o] Wy wild 7heRE AHEd A5 (N EE BEEs 45 (BoNDE Al
S8 Abed 4 I:‘r. 2 oA ko A1gEE 7] 8o “BNT” £ REIE AA

o = g ousta, &
A3 A, B, C1, D, E, F = GO BoNTS} & S22EZF REIEA 98 4 9d= AAF=S oujsiy), =
gk, 7] 8o “ONT” # “BoNT” & 3}84d ¥ e §34 HysS ¥ L x

= UeTT=E =i dihg I =1 yi.
o 24, AF E= FUHE vt 3] WS ARk, ed=de AEHOR o|TAE AAdFoE
Aed g 7] wiZel, olAls vAY Ee BEAoR A A o A3d] A2 29s 7k AAE
24ES A Aol bt A SWolAM, A7) olF-Ale AAES AA olF-Ake AAFolaL, o7 =
A g 2 FHe TS okl FE2EgUol(clostridia)oll A skl ¢hdd] AE o]F-AbE
A7 =3} osH

[0052] ¥ HAA A AREE 8o “FHZF(contacting)” & EAHOE LG tollA 7] S3tEo &g
s ] A= ™
5]

JEE A0l FEAge] olUES Ao FAlo Foldt SaRo] Fuahs AL ovdr. ¥ @
Wel uhe, 7] TS goldt SFBE A FWAA, 47 glol £FE A L BA Bepesold. A%



[0055]

[0056]

[0057]

[0058]

SSS0l 10-2083371

2 A 94 =4 FEPEI=e FsFgo] dojurd S 21 D A7 ShellA] BT, 2 gA Aol A AL
£33 go] “wid yi5 i AgE ZYPEET = A SHA, s = 1 o)) HEE AFelA v
e T dusE ZEHEE ARES gu)dith, g2 SddA, A7) §oE dEZ 2o Ex =FE T
obAlel o3 wald sigid] ddd ZEFPE|=E v, b FudA, 7] folv Hojm 500 AE A
dE ZEHEEE udt. = vE S, Y] v JheiE] AEe EfEEE 24 P Es
ojugtt}l, T2 Sl Zol% 60%, 70%, 80%, 90% TEX 95¢% Tl slRa) Helw AL on g,

[0053] &2 WAA A AFEHE & “FA ZYFE T = 2 Ao FHNE =g ouisted, F, 7] 9y
A Theas 24 e @dsE EERYHE, e A" ‘@A BoNlHydrolase” & ofw|ghtt. &4

BoNTHydrolase® S22EdH HEFHwANA & F A7) wiidl, oA Agol A9 BoNTHydrolaseZ =3

HRAa, FoFFES “nBH” otk zEluv A7) o] A ZYPHE" F “nBl” & I tE o2 HH
A5 4= 9l= BoNTHydrolasesES WERATE, E wHAA oA A}REE fo] “E4 ZEAEHE” &= A7) AA =

FE| =] 71dE ou|gitt. 7] §of “dwld FIE e HeFg & A ZE¥HE=Y B EE 28 Y
hl=d, 4 BT A7) A Y sl o) dild Jheds] dud ¢ e orE 2 AN
ol Al ARgEITE. ThAl WA, A7) o] “weld FIE 7] FHeksl” & A7) A EFE =S 71EEA Y V)
Stz flal slEsle Z2EHokAl ¢ % A H9jE xS A4 ZPE=E vt ] ‘A4 E
AHEE" & A ZPE =9 7"l T EE 1 oo Ay AMEZ wilA il A" F
ATk A71elA AHetan e A4S o)&std, ddAe Folx EFE =T AA ZPE = THoln
TS B o3y Helo] g “EA ZZHUEET A HAE & = Quh. odE B9 7] 89 “Holk F 9
AAGARAE" & F 0, AR, Wl A, B ) 2 QA ) o] AR A ES 2t

[0054] ol& B, o] WS EE22EF A4S 23ste AT A=Y Ax e A4 g
A ARgE e ZEHEE S AN AEE Uk A7 AA ZEHYHE 9 24 ZEHEEE oY
A Jhas] HEd ZYFPE =] AZAANA Y tFst dAldA HEE 5 k. A SHelA, AV AA E
g8 9 =4 ZYPEEY HEGAS AE el k. Arlde] 54 SHeA, 37 A 2 =4 £
FE| == 7] AEelA Bd=Eg

[0055] T2 FwdlA, A7 ASaAE AXE &34 = A" AX &3d HollA] dojdt}, o3t Fue
A ZERH=E 7] & e BAE KA Frlste Ax etk A7) A ZEPEHEE AE
L doAM A4 ZEHE=E AASe S e aAlelA BrkE 4 Q. dE B, A ZEPEEE
sh7le 22 oA o)ld He Fof Frkd 4o dvk: dwlE Hd, ol wdt ARvtETHY, A5 FEE
ArntEady H/EE Alolz wiA] ARwEIHY . Aurt, AR ZEREEE RAIEE A EC FUtshe
AL ¥, o] FwoA, B uhgol ZFE|= oE 5o, B4 ZEHE= did Jpeie das
Hall, dE £, A EANA A5 YE T XEA oo]HER] EA IZHPEI=E st
st7] 91 AREETE. =, A RA A =4 ZEPE =Y id steia AEE fste A EERHEE
A gA ] Foste AR AT drh. TS Fodye A 2 EA EYPEE=EY F5-F9(co-
administration)® XFHch. g, o] WS E4 ZFPE=E AUy T8 27 D AT A ] w
AR FIeTh, A SHA, Ayl £AE 100mM Tris-ACI, pH 8.0 ¥ PBS (50 mM Na2HP04, 150mM NaCl,
pH 7.4)E F48 Fo25H Hded wyeo Frte X33 & ok, wpgbAer W3 27102 100mM Tris-HCl, pH
g.00Ith. 7] “Adsiried FEgk AR & AV ARE £4E ol&ste] AT 7 Utk A SHolA,
A7 “HdEtrlel] FEgh AIRY L wld vhERs] AgE EEPEHE e a3E NEA] 2iele 2A4EC
AAA L &3ttt o SHo|A, Av] S Holx 308, 60, 1208 T Holx 240EF¢ A 2 =
A ZYHE=E wgste dAE Eedth. ® gE SHddA, A7) A 2 24 EEPE = 30E, 60%,
120%, 240% HEE 600% o|A7FA] wioFdTh. I ohE SWolA, A7) WHE 47 C EE 377 ColA A7 AA
9 =4 ZYHE=E wYdste dAE 2. T o2 SHoA, Y] B 1AZE o)A, 2413F, 4417, 6
AlZE, 10A1ZE, B 16A17F o] 7HA] viekele @AlE E3heitt

[0056] < SwHelA, 7] &4 e =] ZePE = AFE2 SEQ ID NOs: 4 A 259] o shup=4-§ Al
gE MEE 2T, F o 54 SUAM, 37 24 e =] e = AFEE SEQ ID NOs: 4 WA
259] o) suRFH AEE qds Eddsta o7jelM 7] =4 EelRiE s gl 4] SEQ ID NOs: 4
WA 259] M W 7]t opvmAt VR dddn. A7) A9 2 3wl dnd vk 2 24 EefiE s
o] NAR 4zl oAt NS Yehdgh. o7l A & 5 s wkeh o], Y] v1de R 1, ZH
LC % IN 3x) o] 7] MEel xdte= 718 opvieit 7|® dddEn. & o weAsA, 4] 24 89



[0059]

[0060]

[0061]

[0062]

[0063]

Ej= SEQ ID NO: 4 WA 1004 MeElE Ade ¥gach ® o ehgrd Sweld, 4] 4 Toges
= dE& E9°, SEQ ID NO: 3 9] ZEHE = &= 19 FEAE X3 BoNT/ACJAY A9 fEAoy. &
wwel AF % e Fud puslel AEHE o “FEAderivative) T St EE T ol o]t R
719 Rk, AR, AA P AU e obvwdl BNl T,

ID NOs: 4 WA 25, ¥ SEQ ID NO: 39 o]x 3sl}e] §%
T ool M Edwe] H/Ee S T 11 o]Ake] o}y

| F=A= sy o), F
oz

S o, st el A el els) o4, oHEl 1 ,

A o), A
& HA ol de] A
He ARkl 99

o

E
o
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e
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)
oz
N
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x
e
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[0058] X T} FHHolA, 7] 4 ZE=% (a) SEQ ID NO: 3 [(BONT/A of ATCC 3502, Genbank acc.
AAA23262)]9] A EF Aok 30% AEEsdNE 7+ EYUREE AE; BE (b) HEMFFA AAS, 33 A~
Ao]= IR}t X(coagulation cascade Factor X) =+ L2 EEZHI(Prothrombin)(Factor 11)9] ©=a E
A, ZIREQA, F2, 31y 22 A AstasE dE ToERYH AYd ZYNEHE AEE Edet
. Hojkm 30% @01* 30%, Hol% 40%, Hol% 50%, Holk 85%F ofwldttt. 54 FHolA, 7] SEQ ID
NO: 3 9] AEi} Aok 5099 ANEEdNE 7+ =4 B =9 AMEsdid-S SEQ ID NO: 39] opm] =4tk
A 420 WA 4660 2AEte] AL, the FHeA 7] MEEAG2 SEQ ID NO: 4 WA 259] o] St
©

of ZAste] A€t ohA] detd, 7] SHE olE 59 SEQ ID NO: 3 9] opm Ak 9% 420 W] 466 Ale]
oA WAEE ZEHEE M Hojx 30% MEEeUddS 7FAAY SEQ ID NOs: 4 x| 259] o= 3jite]
ZEHEE HE7 Hojk 309 MEsddS I3t 4 ZEHE=E vepdg. o] oo wE HHE
Tt dE Bol, FEXEYF HEYE, FEXEYF EﬂEM e ZE22EZF XAz 48 & 3
th. A7) B4 ZEMEEE dE So] BoNI/A, B, C1, D, E, F ¥ G, ¥ 3} = 7 o]49 oluxit 2
719] §7F, A%, A e ddy g2 s e o]Ae] ofmiAl EAWolE Egsl= 18 FEA)
2o AAES AdH oz DALY, HH 1‘%7} T BoNT o A4 N—%}T’doﬂ T3 dudA stE EAE
Zosk AR olye} UE o, 24 JAE, dF 5o HA AAE IC = i 19 FE EE A
5 HC =rQle] X &E= v ofux=it JVE 7Rl fFEAE E2dhE).

[0059] & & =WoA, A7 4 ZRE == N-EE C-ZuoA, £ YR x4 718 olu] il
715 T 5 Urh. A7) RUbEE obn| Al V)= st EE 1 o] o] ZEH oA dubife] s 54
of WixE 4 Qlth. E TE FSHlA, 7] FItEE oluxAit AEVIEe AF vl E/Ee IAXA A A
ot 71sd & Atk dAEE 29 s|2Ed B B GST Blorolth. B thE oA StreptagE X3S
ol -2k A1 VPPTPGSAWSHPQFEK®] 31, ulekalslA|E= C-=dol| F7hgct.

[0060] B =W, 7] &4 ZFE = FHolw 50%9 ME5AAMS 7FAE GenBank no: (BZ04958.1,
YP_002805603.1,  ZP_02994746.1, YP_001788403.1, YP_001782718.1, 7ZP_02616437.1, 7ZP_02614241.1,
YP_001392361.1, YP_001255575.1 oA RoA|= ZEFHE ME = 259 FAE Xt ZEHEHE
o},

[0061] Tt WA, 47 =4 ZPE = AESY @42 gl 3] ddd o8 =den. g2 oy
Aol 7)ol duld Eagel o] EEYE AL FAA A & LHA ATk, B GAAMAA AFEEH= ¢

Z4d%E=(modulated)” & =71 B A, A4 e BEAES ouditt. o F 5o, AV & FEAEYE
A7AE] AESHY e ddAE Al Eo] oF-AlE AAFoR Wwd iR APoss S7FE ALY
Z1ZE =, o7ledA A7) olF-AlE AAEL o3I Ads B FRHeRE d4dd A4 ¢ T4 =
AMER FAEY k. A7) AAFe AESHH BAL Hojn A7HA FAS T WA AL A=
o Aol olaf ofr1¥a, AE 2§t 2dy BEE sy e o oAt ZFE =9 HME = A )
FEsleted Fdol v “‘vd ThgEE] 447 ojth. FHA @42 AE AAEF F N-duoA] of
7154, gad 9e 53ste] AEXERE AAE ALste A d€d AT otk AwA LS AHzH



[0064]

[0065]

[0066]

[0067]

[0068]

NAZ] B 2w BAA oMHI, BEG ALE NRE AT 2 F
otk whAl ZwelA], B AN AGEE 7] §of YEAE By

y o

o wieE SueA, Av] ol vl Ralggel Z71s olvad,

[0062] EZ=2Egw A5 s A2 did7ieiore] At A 2 4 tddd H=E
. 1 AF® ukeh o] shup e 1 ol EA4s ST 5 9l
d& £, 19949 Pearce((Pearce LB, Borodic GE, First ER, MacCallum RD (1994), Toxicol Appl Pharmacol
128: 69-77 #*Z)%, 1980 Habermann 5 (Habermann E, Dreyer F, Bigalke H.(1980), Naunyn Schmiedebergs
Arch Pharmacol. 311:33-40 =)ol ola] Ad¥H w2 LD50 ¥4 = 379 217 ¥4 9 (phrenic nerve
hemidiaphragm) #42 Aolfls 714 B Eed AAIF AxddA Fo4x A4S Axe] SAadE 244
g ALF Frh. LD50 FAlelA mA4aHRE AAsY] fstd, V) S A
zkzko] AETA o w G4 FHolof gttt Avir}, vt thE 4

1 —%
@A R BRAR Aok AR S, olsh g A de

RS

[0063] T ot FHdAA, 7] A FEPE = v d7A F2PE=, SEQ 1D NO: 29| ALY} Hojx
60%2] MEEsdRS 7IAe ZYHEE AES ¥rdste vEd A4 ZEHE=E dnd s A e
24 ggstgt. ol st SHEL SEQ 1D NO: 29| ZHE= AE S 7IHAE EYPE =7 @i d JhgEs) b
el v 5o N-Ewh Ak vl s 84 oS el dy Qtk. mSE ]l A *Wé%_ Ll
Hollq dald 7ppis)] nda ZEHE s Alex B by os dald 4= o, B gAlqel Ay o
W shgeie] vEAd ZYFPE == o5 9] SEQ ID NO: 29 ofnigt Zr] 1 A 248% z@s}% N-gheto
AdE e HAA NEES AATGe=y FA3 @ 4 ok A FwddA, N-Zue Z2EolAld 9§

< SEQ ID NO: 29| #A7HEslE E3ll AAET. 60%e] AEdsddS A 4

Oﬁ =
ﬂﬁ |
o e

)
1 o

AAS L, T g SHA,
o] NT02(B1447& 7}A+= A4

v gk},
[0064] T T2 SWHA, @Wd Zteia] Agd ZYFEHEY AxE 93 2 2o WS und rieid
3 A" =A4 %E]JQE] o] AAGA EE 1o ARAALER Hok s} EE T Ee O ooldbs EFe
o SFE2EfH BEYEe HHE BoNI/A A= dF 50 TU7lsolA dFdor HYE nel o] P3|
21tk (DasGupta 1984, Toxicon 22, 415; Sathyamoorthy 1985, J Biol Chemistry 260, 10461 #=). E3|, 2174
59 AAlE syt e 1 ol A B FEUA, st e 1 ol sHUA, 9 E/e aErE I

A7 o xgE 4 9l XHszL GAALE BoNT/A 2 19 AAl= FH7]IEdA AEEH (Rumel 5., 2004,
Mol Microbiol. 51:631-43 %),

[0065] w}FZISE AAjdoA, FR22EfF dF% & E°] BNI/AY 19 fFEAE Y3 FZ2-EZF

HEDwolt. HaE 984 DasGupta B. R. 5. in Toxicon, vol. 22, No.3, 414-424 #|o]X], 1984c|4 A

By BAo] o] gd Atk wWEbA 0.5% &5 FEEY 0.699] Ho® &% #Hol~EE N-Z-okRl &3 A 8iF]

o] 297} ¥ Ha, pH 7.2% 4N9] FalslUEFoR xAEw | o9 o wrAog AxH HiXE Fo Had

th. o] wiXe REEFH FBEAYE SFIA(FIAT 20 THOF FU L, X SRz~ FHF

0.5%7F Av}. v wWk(stirring)§lol 37° Col dojuypar, of7|eA 7] &as & £ 9647

gk, WhE] A (semi-batch) Wa Ao BAME 3824 (batch) a7l WHE 374 g e

HE AR 2 de] f1g o).

[0066] AAZ g7} dojupar A XA Lgux|E E2ldh So &3 nA = 2

AAS g3, 7] AAe v AE 2Hacid) Ao, ol9h e A AL 93 wkesxz

oA dHA k. AFHow 1.5 M H2504= AE NS pH 3.52 4HAJ36l7] Y3l °

4Col 2400 x go &2 20%-7F 3}, A7) YRS T3 %a( ellet)S &= xﬂ¢§41,

stk 1 &, A7) Ao pHrE 5.5¢0 0.1 A EE

22 GA7F oS So] 47T, 9800 x gollAl 2087 © ?
S )}

=
A vheh 2ol HA FEE & AT, FEE AFAN v

=

T
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[0081]
[0082]
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[0084]
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]

[0113]

=50dl 102083371

oin

[0082] ¥ e wdk 2 ugo] ol yleie] g4 ZFPE =9 oA BEE
AAE (a) SEQ ID NOs: 4 A
H-714 olux=2ko 2 thAlE A7]|A ofn

o},

SEQ ID NO: 1: ZR2EgF HEEF A% AICC 3502, AW WS Not “CAL82988.17 , A4 248 N-%
o ofueat A7IolA feE @ed vhede &4 EeE .

SEQ ID NO: 2: FR2AEZHF HEHE AE ATCC 3502, 1= HZH3E No: “CAL82988.17 oA il vk

A 7rrid €4 EYgEHE.

SEQ ID NO: 3: BoNT/A of ATCC 3502, Genbank acc. “AAA23262”
SEQ ID NO: 4: Loop of BoNT/Al

SEQ ID NO: 5: Loop of BoNT/A2/A6
SEQ ID NO: 6: Loop of BoNT/A3

SEQ ID NO: 7: Loop of BoNT/A3

SEQ ID NO: 8: Loop of BoNT/A4

SEQ ID NO: 9: Loop of BoNT/A5

SEQ ID NO: 10: Loop of BoNT/A7
SEQ ID NO: 11: Loop of BoNT/B1/B4bv/B6
SEQ ID NO: 12: Loop of BoNT/B2/B3
SEQ ID NO: 13: Loop of BoNT/B5np
SEQ ID NO: 14: Loop of BoNT/C/CD
SEQ ID NO: 15: Loop of BoNT/D

SEQ ID NO: 16: Loop of BoNT/DC
SEQ ID NO: 17: Loop of BoNT/E1-E5
SEQ ID NO: 18: Loop of BoNT/E6
SEQ ID NO: 19: Loop of BoNT/F1/F6
SEQ ID NO: 20: Loop of BoNT/F2/F3
SEQ ID NO: 21: Loop of BoNT/F4
SEQ ID NO: 22: Loop of BoNT/F5
SEQ ID NO: 23: Loop of BoNT/F7
SEQ ID NO: 24: Loop of BoNT/G

SEQ ID NO: 25: Loop of TeNT

SEQ ID NO: 26 SEQ ID NO: 1& @Yt saka g,
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

SS90l 10-2083371

SEQ ID NO: 27: SEQ ID NO: 2& =ZJ3ste IAikA 4.

slsh g AAdst 1 FololEA wHe AYsy] AT AU B ¥ W YIE AU Aoz A
SRS
ERE

Ao 1: Boldoz tddAlE BoNI/AE IR A ol5-AlE FHZ Fd3te A< BoNTHydrolase (nBH)9]
AA 4 54,

(1) #5 A=/ HEE: %i*‘fﬂl HEE Wg AT AdA BEDE ﬂ % A (BoNT/A)E 50kDa<]
7331 (LC) 2100kDa®] FH(HO)= 738t Ei%“é" EolHog HEeta AAStY, gl TS
(sc) ZYFEI=ZA 150kDa BoNT/AZ W¥ste AzvieEddy A H43 fuw%(nBH)& 7h A =3
scBoNT/A®] W& 10-13% SDS-PAGEE ZFaAlZl o2 M 7 A8kl 50kDa LC 2 100kDa HCE A3 afoF &t}

(2) Z22EgF I2HolA By F2AELRF BEYE AE AICC 35029 @Y FZY(colony)E ¥HAEA
ZN(BHD) wiAoll A HE= L 7] wixE @743 dEistel 370 Col A whAl wig= dck. O/N wike] 10ml7F 11
BHI ®iA]ell HE= 1 48-72A13H6 F7|H o2 vk .

(3) EF AFelE HA: 7] 11 wiA] A5NS4 (4T, 6500xg, 25%)el oJ&l AFH AT, dRF A
Aol EVL HF & 85%(7]dA = 575g) 2 H7FESAL, L71 FHeol o 4ToA 6A17FEQE nEkEglon o] %
AARYEJTHAT, 6500xg, 30%). A7) Asbg oty AdAo|E JHL 50m NaP pH 7.59] e F-3 (o7
ol <= dml)oll A &= 3L 50mM NaP, 150mM NaCl pH 7. 501] ub BT, mixgo g Ay FARLS 94

2 H AT, 40000xg, 60%) 7] A5 AL IECE 3] A=A

(4) o] w3 A=vltETdu(JEC, ZH= HiPrep 16/10 Q FF): (3)2] A% (% 1, lane 3)2 HiPrep 16/10 Q
FF S0l n3t d Ho] H-8%Aqar 50mM NaP pH 7.5, 150mM NaCl& ¥§3t= vyolA F=3= e}, A7) 2+
F(run)< 1 ml/ming FEolA FPHUTH. SA HAEE 37CAA A5 2ng9) scBoNTAS 233k 5409]
0 BE BRES ujoksta o]F SPS-PAGE (= Dol BAgtezi Fasgdct. dd 6-245 A=A 25
o] Byl 3997 (Amicon-Ultra MWCO 10,000)] 2l&l 3.5ml 2 &ZE A},

(5) Z7] _wiAl A =2veE )9 (SEC, Hiload 16/60 Superdex 200): ©]%, A7) (4)¢ &% &
HiLoad 16/60 Superdex 200 Z = o] Eo3x A 50 mM NaP pH 7,5, 150mM NaClZ HIE3}l=Act. 8= 1ml/min
Frgol Al AT, 80ml B 100ml Atele] LAHRIE 7P AHELS (D] &4 HEEE A

24 (BDHE 233t Jde dHEL 5FEJM(~10 nl) e 93] 3nl7A] FFHEAT). o
, RE ATo]EYL 12.5% = 500mM(+0.2g) 8] HFEEE=A H7FE AT

(6) i—’F/\é Ao2e F=2vlE g3 (HIC, HiTrap Phenyl Sepharose): nBHE W A (50 mM NaP pH 7.5, 500

HolE)oA Hd Mgzl AgEdct. 2E%E nBIE % Iml/minolA w3 B(50mM NaP pH

7.5)% 713 AP FrretE AAIE WEdd dEE AuolEe ¢S AaAFoEZHN SEHUT. BHUES 2

= RE ‘?}‘i‘?ﬂl% AAEH()S o8ty EAENT V] 4d3 dHELS o= 3ozt A% 2
47] 9ol A7) W3 50mM NaP pH 7.5; 150mM NaCl2 2= o}

(7) SEC (HiLoad 16/60 Superdex 75): mFA2to 2 A7) nBHE 50mM NaP pH 7.5, 150mM NaCl 2 4 Iml/minell
] HiLoad 16/60 Superdex 7577 S o]83F SECAl 23] AAEATE. 70ml 2 80ml Alo]e] AHRIAE 717 A
HELS 12.5% SDS-PAGE (%= 2)el 93] &A= A3 A7) ~37.3kDa”7}A] o] &3k= nBHE X &sl+= HH 8
A (~10ml) FJoAtel] o) Inl7HA] 5% At

(8) ¢F 37.3kDa (nBH)S ol&AIZ]E A7 dA3 dulde o|=rH(Edman) #3] TR EZ wE N-dg JE =
Wil o EAETh A EdE ME= I VQG6GQSVEKGYVGola SEQ ID NO: 1] A2 107] #7]el
o]-g-¥t.

5

(9) 7l nBH(NT02CB1447, 37.3kDa, %W 3, lane 3: TIK301009, lane 4: TIK280509)& A7)o|A Aws A
apoll whal B Edct. &7)9 2 Bedxte] MEe nBH HF WA (isoform) NT02CB1446(38.6kDa, =9 3
lane 2, lot TE311206)S AjAtsic}: (i) E22ERF HEIw Y9 Z7F 48 X 72A17Hd4A] 18A1%L;
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

S=50l 10-2083371

(ii) A=vtEy] @A WH3b: IEC —> SEC Superdex 75 —> IEC th4l HIC #|d Alut&2~ —> SEC Superdex
200 —> HIC #|d A|9}t&2 —> SEC Superdex 75.

Ao 20 AFEAWS) Y o] FZ2EF HESUFOZNE B AETYA

(1) Efd4l 43} SDS-PAGEo A <F 38kDa (nBH)E ©]&Al7]E A7) @il =7 ERA 2388 98 &5
31, 50mMe] NH4HCO3, 50%¢] oFA|EUEH (acetonitrile)ol ] 377 €& %A 30%7F B A %%01 A A]
7ok, A 2gko] AR A wirhA] go] HHEHITh, ol EUE™ (100%)°] H7FE UL

iy

o ¥, =%

o
4P

T AE Ha) AzE(AEEs, =)oA AZETh. 50mM NHAHCO,
o] H7FHEJa 1AZHESH A HolA widH ATk T, FRE EHAN 9 AAHLm, He P
50m) NH4HC03<>] 7tE F 37CHA W ER 28l AT AZNS wol 5% TFA, 10% o ELUE
olg3lo] 23] A x7te =%

4°Cell A=At

2
|

u&_

2]
1=
. BE FAEC] EdHAL, SE LN Axd § FEE AE

(2) H]3] (MALDI-TOF/TOF) MS®] #o]A &z o]23} Alfto] A wjEZ~: MEE-S MALDI-TOF/TOF A&
A7 (Ultraflexl Bruker Daltonik GmbH)ellA 25kV 7F&x¢te] AR zolx EAEQTr. ZAko) 700m/zoﬂA1
4,500m/z AEEAT. WZSQ2u)S 2H S~ 7 MALDI EFFel A 50%9] olEUEZT} 0.2 EgZF0
ol EAM(trifluoric acetic acid)(TFA)S ¥33}+= 2u09] AT YAH(sinnapinic acid) &NolA ZAA 3 E ).
500789 #o]A z3ko] Zh AZo A AT

L
[m

(3) G azRvEadgye o3 A= Fe: HEE= B8+ nano-HPLC A]Z~El(Agilent Technologies,
Waldbronn, 5)& o] &ste] s AE F¢7] 2 FANE F22 FAE 94 a=ZnfEag T o F3q= 3l

2

o A7 AEES HH AGE o AIEYER, 0.1% EFADolA &3, Hu 10m= violA C18 A-el
5t (Zorbax SB-C18, 5pum, 300A, W7 0.5mm, Z¢] 15cm). i‘%} ? I, A7 A8L 1587 Wy AdA
AF 3 A7) ME == 28 A (eluent) A 0% WA 100%21 €214 B(0.1% (v/v) ZE2F 70% (v/v) °FAEY

Ed)9] eSS AREste] 753t SEH AT

(4) AAET o] 28 ((ESD-UHol2 Ef] HAZFRMA: A7) IPLC E7v AFHAoR o] Ef A HAAe
nanoESI A&2=9F AAE I 7] Agilent &F Al&=-A 2=3xg o7t AFREHATH(Agilent 7). 47 &

e FH O AE veER BEdY 3 2A9 0.1 WA 0.2me #EERIT. v aXZgels Tl A
(nebulizer) 7}2=(5 1/min)ZA] Nyoll ol&f <tA3l= ). o3} A2 4,500VE2 HAHF L AZXRI}2~= 5 psi

9@ 250CE AAGJT, AFAEHL Esquire3000+ o]l Ex A7 E3FA(Bruker Daltonik)® %% 13

of 2&ER FHEQT. T8 REoA ESIE AREste], 2389 BR= %NS H MS/MS 4 7He] dHlo]
H o&EH HEoA A" ~FEHDL 50 WA 1600m/z2 FHSEATE. NS/MS ~FED 4] F7HE 9 =
EdoA 27 o] AFAl o]0l MS/MS #A41& 98] AeE &Aatde] ojn FA8E HFA oS F

3l7] 9af 287to s AAET.

(4) "Heol¥ AH#: do]g A2+ Data Analysis (version 3.0) % BioTools (version 3.0) AZE9o] 7|4
(Bruker Daltonik)®2 <F#HATE. a2l NASCOT AZE9 o] (version 2.1) 2 MSDB dlo]ElHo] 2
(Matrix Science, dd, 9=)o2 F3PH U},

(5) A%
¥2: NSl 93] E<l= nBH

UL‘i_l

FTO

# 2
lane Lot nBH o ORF ©] HLE ORF ©] MW nlAHE

concentr. °l& HERS obr]i=Ait | [kDal 5

2 TE311206 192 ng/¥t | NT02CB1446 CAL82987.1 254-594 38.6 725
CBO1444

3 TIK301009 130 ng/¥F | NT02CB1447 CAL82988. 1 249-581 37.3 555
CB01445

4 TIK280509 114 ng/¥t | NT02CB1447 CAL82988. 1 249-581 37.3 609
CB01445
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

S=50l 10-2083371

A7) lane 2 (nBH lot TE311206)2] 38.6kDa ©¥z Wiy} mfAmE H47p 7250|a, AA e Zed=Zdd
(ORF)ll 2=} 29.6%2] HE= MS/MS A2l NT02CB1446/CB01444 & el Ak, N-2ek 253 o}u|=Aiko] A
FE FH=E Qe AR W TH(EE 4). lot TE3112069] MS/NS 41 nBHE & A8t C-Zeh ofm]w
b 254-5940] w2 5299 MAHAES EAFTE. lane 3 (nBH lot TIK301009) 2 lane 4 (nBH lot TIK280509)2]
37.3kDa ©Hd W=y} 247 npAmE H4 555 2 6095 7FR NT020B1447/CB01445% Q1= Qlt). -2k 333
ofm| :=abo A fre el HMEI=7) shubek AlQjeta BFQ o R FIFATE. A7) lot TIK301009°] MS/MSHA]-2
nBHE A= C-2ek ofbm| Al 249-5810 wWE 49.5%9] A FHYES FA T}

AAle 3: nBHO &AFHQ HolAo 543

(D Al 7ol 314 gl A Fefie nBHe] & Fafddol oE3 s=7F v HJTH(=H 6). nBHO|

[e]

3 3|45 ARgske]l 34 TIK301009, TIK280509 2 TE311206°014 f#lE nBHE E4lstE &4 HIAEE 34
o] B Wo] A= AdHo] ¢ #Aadus AL 9T A Y tE A duld Reae A3
] Aol Ak

=3 ohald NT020B1446 (TE311206)7} Ad<8 NT02CB1447 (SEQ ID NO: 1)¢} #& Eolzel &4z
o

e Ae YERAL

(2) scBoNT/A oFA&ge] A7k-9]F Hdky} nBHel|l 93k Edyol:s FAHEAEE H&3le] EAEJHEH 7).
scBONTAS ok nBHOl o]&] Alztell 2o]E3le] 95% o]d7hA] 120+ ol A4 2 FH=2 s = AT, A7)
F2 e HaidE EAF ] Yal A E AT, scBoNTAS Thromoll A EE g2l 7= AAFHAL, Aot
FHE AT 5 ' EEN Q14 AE LVPRGS7F A E AT, scBoNT 7164, 7] 25 dobi-9ld] 24l
9 of2 7|y e 971 vl gid nBHel A3 14 MEnE YehlE JMeEsE 2 AAA7IE od
A7 otmwmaks AAAZTE. AThrl, nBHe A7) FXo] i AL FZE e #edr] e Fy)

2 = 5709 o :=4F(scBoNTAS (GGSG)2 B scBoNTAS FQWYI) &= FA43hsto 2 &4hA|

rt

©:

o
e

(3) nBHZE scBONT/AES 43}3te] 50kDao] HwrgAEo] thah NS/NMS +4]-& BoNT/A LCE] C-Eetel ] A2t
2 HEEE e oAt 433 A K438E i C-Ewre] diF-ES ueldth. BoNT/ASl 39t &
100kDa HeYAE] 4L tiiieo N-Ugoz 3 FE] =3 BoNT/A HCO] N-Zetoll A Ae]str oz
&= oAl A449 1A K4565 YERdTHE AL Sttt uhegbA, Adr)e] EEE mBiE Ay oz A
BoNT/AS AAsta $-Azoz FE= 43 -34S gl 2 ol2r)d 7|2 7p5Ra 3.

oo oo
oy o jo

A Ale] 4: BoNTHydrolase®] ZsAQl HEF 19 F3 ozl

SEQ ID NO: 2 (Rw= HH3E. CAL82988.1/YP_001253958.1)¢] whela g EA o Ao HER Zues
=y, 7] 18-573% Blast H47F 73891 opnjwAl dAg E oiabel #AAE ol WPgZZ 2 okA|(Zine
metalloprotease) (A&} ~E} A (elastase)) HE= LasBol dfEdict. 7] 148-212% HE A Z2HE|= =2 YPEB
Ew|el TEE PepSY (Blast score 97)] @iw3dich. 7] 336-573& A EZg]Al(thermolysin), ZEEHmlg]4l
(protealysin), o}F#l 22 Al(aureolysin) 2 A ZZHo}A|(Blast score 803)S X33+ HE|thA] M4 =
g o] dFoltt. ERAEYF BETFAICC 35029 AEAE2 B 8 @S 393t 67019 ORFO] EAlE
Uebdith(Sebaihia %, 2007, Genome Res. 17(7):1082-1092 #%). 3 A dtlolEE iBHES zZYstE 5 WA
7702] ORF AlolE Egtels FRAELF AX2AUAE Bu]shs B-BoNT #ut oy, 10159 F2AEE
F EEYE AES YA % o838 4 At A7) nBH (SEQ ID NO: 1)E oh= 63709 53 whilzxa} H A 64%
oEﬂE

of ot NAEAYE herh,

A Ao 5: BoNTHydrolaseol] tfdt S-o]& el dx|o] WA

(1) IgYe] wrA8: 165F% % [ISA Brown and Lohmann Selected Leghorn (LSL), Spreenhagener
Vermehrungsbetrieb fur Legehennen GmbH, Bestensee, 4] /| HHolAd HIFEJL FS FA5H7] ¢l
Zdx o7 FAES Y (Ebeco, Castrop-Rauxel, Germany). <2} (ssniff Legehuhner—Zucht 1 and 2; ssniff
Spezialitaten GmbH, Soest, Germany) % E<& FAZo g o] 7le3dlyi, A7) &8 23 X 25 F Alo]d
AdS 7] AFY. e wid FREe] ZAIER 250 v A" w7hA 4T AFEHAT. BE 5E FA
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

S99 AHAA @A Tlol= 2]le] U]ra]r T ATH(No. H0069/03). T2 Z5(8% ¢
1 Ao ZF 103 FETHIL AFAZHT. ol el
7&751—3— Aolx= 359 7]7P o & Wy (postlmmunisation)E‘ uj7kA] Q15 4= e VIdMEE

A&l 5000 FPEAE FATE. Freunde] ¢hd F3EHA7F A WHdES {3 A
HAa, FIA7} ]fﬁo s S 7‘4101]*1 AFEE AT, IgY AAE A% o] Polson sl o3 2853
(1980). zreFshAl, A7) & =8Xx+= H+ PBS(pH 7.4, Roche, Mannheim, Germany)$} 1:22 3] =T}, A
2 g Aol AAE 98, 3.5% (w/v)e] Zgldd#dll 22 F(PEG) 6000((Roth, Karlsruhe, Germany)o] 3
HATh YA (4TAA 2083F 10,000xg) Foll FEHA EE T, ASAS V2 HAF FE 120w/V)E
S8 A PEG 600001 HZFE AT, o] TFES o] A7|et o] dAFHEHUAT. 47 HAAES 10mle] PBSel
L3 Al7]15L, PEGZF 12%(wt/vol) H7Fd $, 7] &92 dAZHHAt. v o=, ’BW] HHELS PBS 1.2ml
o %BHQJ_, v AFAH (microdialysis) #X1(QuixSep, Roth, Germany)®Z ©]gA|Zl & 4TColA PBSel| tisf
At 7] @ld W&E(mg/ml)S 12.5% SDS-PAGES] <] #2A%] (= 94) 280nmoﬂ A FE SHow
dERon IgVE 918 1.339] F3A5E 712 Lambert-Beer lawell whe} Al2bE Aok,

% —1m

(2) ELISA: Nunc Maxisorp F96 wlo]ZZEJE] Z#©]E (VR International GmbH, Darmstadt, %)+ ThFst
lots (500 ng/mL)%] nBHE 4TCel| PBSolA Y E=E FEE I o] & 0.1% Tween-20 2 2% FXHF 2 (Merck,
Darmstadt, Germany)E X3li= PBS B27 ®HE 1A7Hso EFEHAT. A Fo, IgY I (E27 WY
10pg/mel 1AFHEQE H7EE QAL v edo] FAIE Y] &4 1(ant1ch1cken) IgY, ZEsletopn|d-g gt
4 :119—/\]E}xﬂ(streptavidin—horseradish peroxidise) (5 Dianova, Hamburg, Germany) % 3,3 ,5,5 -HE
e R Tl (Signa) & AH&Ste] HEHAT. HE¥ nBH= =9 9Bl yeht gl

(3) Western blot: nBHE 12.5% SDS-PAGEZ #¥]¥il, #EF WY7|&S AMgstel ZEnjdeldle] &
(fluoride) =H(Invitrogen GmbH, Karlsruhe, Germany)®& o]F%H v}, A7] =& 4° Col HHIE=S B2t5 1 14
Et IgY(E27 WoolA 1:5,000) 04 wlgs AT, FA Foll, 7] w2 ved-3Ald k7] F-A7
IgV2 30%5<r ©x=Aqx, &7 EvlelobA|(alkaline phosphatise) 2 CDP-Star (Perkin Elmer,
Waltham, MA)E AH&3te] @/dstsict.

2 A 6: BoNTHydrolased A=z =¥

el BH(SEQ ID NO: 1DE #mY3= 42 997 29 T2 RAMEJ=(SEQ ID NO: 2)= A4
YoElE FEAEHF HE E]%ATCC 35022] DNAS ©o|&3}o] PCRo| 98] =2%35}a1, His6Tags: =

S of gststa, 77t vhe ZAn|= pQ-BH1445H6-249-581 2 pQ-BH1445H6-1-5812-
AJAkshi= pQE3 (Qiagen) 2 FYH AT, G744 —3— DNA AlE7del o8l HFH At

(2) Axg Gdol AA: His6Tag 7F252A Dol g9 nBl 2 iBIE 3+ 7% MISpREP4 (Qiagen)Z
o] gate] AZolx 10A17Fe] WS &3 AAEJL, vhH e AXPAS] Al wet Talon-sepharose
beads (Clontech Inc.)Z AAEJT. st dWlAS ¥t FHE] B, IAELE WYrEHn 70C=E
FAE Q. iBHE 63kDadl MWE 714 Axd dwAdz B dvh(=% 104). iBHY| Hl:&W—O— g4 HrEES
o] &3le] FHWEH I 37TColA 143 ol scBoNT/A wt7F LC 2 HCOl A 7Hpiai A k(= 10B).

Ao 7: BoNTHydrolase®] ¢jA

(1) BHe HHE AAE gt ~a8d: SEQ ID NOs: 4 WA 250 <A FE =+ st e 71 o4 9714

717 AR ES 9. 7 FEEE 4 24 HAE wep EFEE b Zlolth. AelEl scBoNT/AS]

WS A, 3] HEE scBoNI/A oA 875 A&7|7HS A% EE A2 scBoNI/AE AdEd 4= =
= nBHJ AAA R 7+FH)

(2) A A JAAE st ~Ted: AA 59 IgVel 2& nBHoA Fiey o ELo] b ukAel &
A S nBHA A wdEar o]F A HAEZF Ag9r). xE]E scBoNT/AY & 744, €43 A7]¥ scBoNT/A
dA QFEHE AE7HE 9 = A9 H scBoNT/AZ zehe = 9lE A= nBHO JAA = 7HFHu).
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[0153]

[0154]

[0155]

[0156]

S=50l 10-2083371

Ao 8: gl Jlrie g ZYRE=E 97 9% AAE 84 BoNMHydrolase (nBH) &%

(1) A=xF AAE scBoNT/A9] 200pge 350nge] AAE A BoNTHydrolase$} &7 37ColA 1287+
wjkE e, WS F=wstr] 98] nBHE SEC (column Superdex 200 10/300 GL, W3 : 50mM NaP pH 7.5, 150mM
NaCl, AE5-9=0.3ml, #%=0.25ml/min)el o8 A|AH A2 10% SDS-PAGES] ofs] A= ATH( =™
11A).

(2) ~40% A 2]%¥ BoNT/AS ¥3sFel= A3 1(1800u0)+ 350ng2] A%l 24 BoNTHydrolaseS} &7 37CeolA 15
2 R ghejod Tt o3 300u7tA FFHEHUAT. RS HETHoR Foslry] 913 nBHE SEC (column
Superdex 200 10/300 GL, ®]%: 50mM NaP pH 7.5, 150mM NaCl, MZX-3]=0.3ml, F%=0.25ml/min)ol] &3 A|A
B AeEe 10% SDS-PAGEC] &) EA ¥ Ao (=" 11B).

(3) ~80% &% BoNT/AZS ¥gtal= A9 1 2 2(1800u0)= AAE 24 BoNTHydrolase®2} $HA] 37CollA 258
v mgE s ool 9F 300u7tA] FHEHACH WS HFTHoR FHsy] 98] nBiE SEC (column
Superdex 200 10/300 GL, ®3: 5mM NaP pH 7.5, 150mM NaCl, AZ4-3]=0.3ml, +%=0.25ml/min)oll &3] A|A
B A 10% SDS-PAGEC] 98] EAEJrHE™ 110). A > 95% 2% BoNT/A (Seq ID NO. 3)7} E5HA
o gk EA4 ZEFEI=TF 37TCoAA 5043t g 2o A A EuiH grie FdstA €3] MEE EA &
YHME=(>95% A 2]H BoNT/A)E 25 HrH(350nge] nBHSF &7 2001ge] scBoNT/A wi¥H). 37°CelA 147
QF wFEl o], BoNT/A®] 97% o]/do] A== Art.

=9
EH]
e&'
X &&.é
,‘;5@(’
é,@‘

&

&5 &

‘a&oc’245310121416182i}2224
’f‘“?fgﬁ,;\‘} ; d
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<170>
<210>
<211>
<212>
<213>

<400>

PatentIn version 3.5

1

3
p

33

RT

Clostridium Botulinum

1

Val Gln Gly Gln Ser Val Lys

Leu Val

Asp Ser

Glu Tyr

50
Leu Met
65

Ala Asn

Thr Tyr

Lys Gly

Asn Ala
130
Asp Gly

145

Asn

Asn

35

Asp

Ser

Asn

Asp

Met
115

Phe

His Glu Leu

Glu Asn Glu

Val Ala Val

195

Ile Asp Val Thr

20

Lys Asn Ile Tyr

Leu Tyr Asn Tyr

55

Lys Ser Glu Leu
70

GIn Val Asn Ser

85

Tyr Tyr Lys Asn
100

Asn Ile Asn Gly

Trp Tyr Gly Pro
135
Tyr Phe Ser Ser

150

Ser His Gly Val
165

Ser Gly Ala Leu

180

Glu Gly Lys Asn

Gly Val

Tyr Gly

25

Leu Tyr
40

Leu Ser

Ile Ser

Val Asp

Lys Leu

105
Phe Val
120

Tyr Asp

Leu Ala

Thr Asn

Asn Glu
185
Phe Val

200

Gly

10

Asn

Asp

Arg

Asn

90

Asn

His

Lys

Lys
170

Ser

Leu

Lys Thr

Gly Lys

Leu Lys

Pro Asn

60

Tyr Asn

75

Tyr Val

Arg Asn

Val Gly

Met Phe

140

Ser Leu

155

Glu Ser

Phe Ser

Gly Glu

Ser Leu Asp
15
Tyr Tyr Leu

30

Asn Gln Val
45

Tyr Lys Gln

Asn Asn Phe

Asn Thr Asn

95

Ser Ile Asp

110
Arg Asn Tyr
125

Phe Gly Asp

Asp Val Val

Asn Leu Lys

175

Asp Ile Met
190

Asp Cys Trp

205

_40_

Lys

Asp

80

Lys

Asn

160

Tyr

Gly

Val

S50l 10-2083371



Ala Gly Gly Val Met Arg Asp Met Glu Asn

210 215

Pro Ala His Met Lys Asp Tyr Lys Tyr Lys
225 230
Gly Gly Val His Thr Asn Ser Gly Ile Ile
245 250
Val Ala Asp Gly Ile Glu Lys Thr Gly Ala
260 265
Met Gly Lys Ile Phe Tyr Thr Ala Asn Cys

275 280

Thr Asn Phe Ala Lys Cys Arg Asn Asp Val
290 295

Leu Tyr Gly Glu Asn Ser Asn Tyr Val Lys

305 310

Asp Gln Val Gly Ile Thr Ala Thr Pro Gln
325 330

<210> 2

<211> 581

<212> PRT

<213> Clostridium Botulinum
<400> 2

Met Lys Ser Lys Lys Leu Leu Ala Thr Val

1 5 10
Phe Ser Thr Val Ser Ala Val Tyr Ala Ala
20 25
Lys Val Glu Pro Lys Thr Thr Thr Ile Thr
35 40
Asn Thr Lys Lys Ala Ala Thr Asp Ile Thr
50 55

Ser Glu Glu Ile Thr Lys Phe Phe Glu Lys

65 70

Pro

Thr
235

Asn

Lys

Tyr

Val

315

Leu

Leu

Pro

Trp

Asn

75

Ser Arg Gly Gly Gln

220

Met Asn Asp Asp Asn
240
His Ala Ala Tyr Leu
255
Asn Ser Lys Asp Ile
270
Lys Trp Asp Glu Thr

285

Gln Val Thr Lys Glu

300

Val Glu Lys Ala Phe
320

Pro Leu

Ser Ala Val Ile Thr

15
Val Gly Lys Glu Ser
30
Glu Lys Asn Glu Gln
45
Lys Lys Phe Asn Asn
60

Ile Ser Lys Phe Gly

80

_41_
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Val

Gly

Tyr

Ser

Asn

145

Asp

Tyr

Thr

225

Ser

Val

Tyr

Ser
305

Ser

Gln Lys

Lys Thr

Tyr Gly

115

Ile Asn

130

Lys Ile

Ile Lys

Asn Phe

Asp Asn

195
Val Asn
210

Lys Leu

Asn Ala

Gly Lys

Asn Gly

275
Asp Leu
290

Arg Pro

Asn Tyr

Gly

Asn

100

Arg

Lys

Asp

Lys

Pro

Asn

Thr

260

Lys

Lys

Asn

Ser
85

Tyr

Arg

Leu

Ser

Phe

Asn

Asn

245

Ser

Tyr

Asn

Tyr

Leu Lys

His Met

Val Phe

Ile Asp

135
Ser Lys
150

Lys Ala

Lys Pro

Trp Thr

Asn Asn

215
Ala Lys
230

Val Ile

Leu Asp

Tyr Leu

Gln Val
295
Lys Gln

310

Asn Asn Asn Phe

Asn

Thr
120

Thr

Thr

Tyr

Val

200

Thr

Lys

Asp

Lys

280

Asp

Ile

Ile

Thr

Tyr

105

Thr

Val

Asp

Ser

Val

185

Phe

Pro

Val

Leu

265

Asp

Leu

Ala

Lys

90

Phe

Lys
170

Val

Val

Thr

Lys

250

Val

Ser

Tyr

Met

Thr

Val

Lys

155

Lys

Tyr

Asn

Leu

Asp

235

Asn

Asn

Asp

Ser

315

Val

Asp

Asn

140

Thr

Leu

Lys

Leu
300

Lys

Asn Asn Gln

Lys

Ser

125

Lys

Asp

Val

205

Asp

Ser

Asp

Asn

285

Tyr

Ser

Val

Asp Glu

95
Ile Pro
110

Ser Met

Asn Trp

Ala Lys

Leu Tyr

175

Asp Leu

190

Asp Gly

Thr Lys

Lys Lys

Val Lys

255

Val Thr

270

Ile Tyr

Asn Tyr

Glu Leu

Asn Ser

_42_

Lys

Val

Asp

Lys

Asn
160

Leu

Ser

Asp

Tyr

Leu

Leu

Ile

320

Val
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Asp Ala

Leu Asn

Val His
370

Asp Gly

385

Ala Lys

Asn Lys

Glu Ser

Val Leu

450
Glu Asn
465

Tyr Lys

Asn Cys

530
Asp Val
545

Val Lys

Tyr

Arg

355

Val

Met

Ser

Phe

435

Pro

Thr

Asn

Lys

515

Tyr

Val

Ile

Val
340

Asn

Phe

Leu

Ser

420

Ser

Ser

Met

His

500

Asn

Lys

Val

Pro Gln Leu Pro

325

Asn

Ser

Arg

Phe

Asp

405

Asn

Asp

Asp

Arg

Asn

485

Ser

Trp

Val

Glu

565

Leu

Thr

Asn

Gly

390

Val

Leu

Cys

Gly
470

Asp

Lys

Asp

Thr
550

Lys

Asn

Asp

Tyr

375

Asp

Val

Lys

Met

Trp

455

Gly

Asp

Tyr

Asp

535

Lys

Ala

330
Lys Thr Tyr Asp
345
Asn Lys Gly Met
360

Gly Asn Ala Phe

Gly Asp Gly Ile

395
Gly His Glu Leu
410
Tyr Glu Asn Glu
425
Gly Val Ala Val
440

Val Ala Gly Gly

GIn Pro Ala His
475
Asn Gly Gly Val
490
Leu Val Ala Asp
505

Ile Met Gly Lys

520

Thr Thr Asn Phe

Glu Leu Tyr Gly
555
Phe Asp GIn Val

570

Tyr

Asn

Trp

380

Tyr

Ser

Ser

Val

460

Met

His

540

Glu

Gly

Tyr Lys

350
[le Asn
365

Tyr Gly

Phe Ser

His Gly

Met Arg

Lys Asp

Thr Asn

510

Phe Tyr

525

Lys Cys

Asn Ser

Ile Thr

_43_

335

Asn Lys

Gly Phe

Pro Tyr

Ser Leu

400
Val Thr
415

Leu Asn

Asn Phe

Asp Met

Tyr Lys

480
Ser Gly
495

Lys Thr

Thr Ala

Arg Asn

Asn Tyr
560
Ala Thr

975
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580
<210
> 3
<211> 1296
<212> PRT
<213>
<400> 3
Met Pro Phe Val
1
Val Asp Ile Ala

20
Val Lys Ala Phe

35

Asp Thr Phe Thr

50
Ala Lys Gln Val
65

Asp Asn Glu Lys

Arg Ile Tyr Ser
100

Arg Gly Ile Pro

115
Val Ile Asp Thr
130
Arg Ser Glu Glu
145

[le Gln Phe Glu

Arg Asn Gly Tyr

180

Asn

Tyr

Lys

Asn

Pro

Asp

85

Thr

Phe

Asn

Leu

Cys

165

Gly

Lys

Ile

Ile

Pro

Val

70

Asn

Asp

Trp

Cys

Asn

150

Lys

Ser

Clostridium Botulinum

GIn Phe Asn Tyr
10
Lys Ile Pro Asn
25
His Asn Lys Ile
40

Glu Glu Gly Asp

55

Ser Tyr Tyr Asp

Tyr Leu Lys Gly
90
Leu Gly Arg Met
105

Gly Gly Ser Thr

120
Ile Asn Val Ile
135

Leu Val Ile Ile

Ser Phe Gly His

170

Thr Gln Tyr Ile

185

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val

Lys Asp Pro Val

Ala Gly Gln Met

30

Trp Val Ile Pro
45

Leu Asn Pro Pro

60
Ser Thr Tyr Leu
75

Val Thr Lys Leu

Leu Leu Thr Ser
110

Ile Asp Thr Glu

125
Gln Pro Asp Gly
140
Gly Pro Ser Ala
155

Glu Val Leu Asn

Arg Phe Ser Pro

190

Asp Thr Asn Pro
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Asn

15

Pro

Ser

Phe

95

Leu

Ser

Asp

Leu

175

Asp

Leu

Pro

Arg

Thr

80

Val

Lys

Tyr

160

Thr

Phe

Leu
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195

Gly Ala Gly Lys

Leu
225

Arg

Phe

Lys

305

Tyr

Lys

Asn

Phe

Thr

385

Phe

Lys

Gly

210

Ile His

Val Phe

Val Ser

Ile Asp

275

Phe Lys

290

Thr Thr

Leu Leu

Phe Asp

Phe Val

355

Asp Lys

370

[le Tyr

Asn Gly

Asn Phe

[le Ile

435

Lys

Phe
260

Ser

Asp

Ser

Lys
340

Lys

Asp

Thr
420

Thr

Phe Ala Thr

215

Gly His Arg
230

Val Asn Thr

245

Glu Glu Leu

Leu Gln Glu

Ile Ala Ser
295

Ser Leu Gln

310
Glu Asp Thr
325

Leu Tyr Lys

Phe Phe Lys

Val Phe Lys

375
Gly Phe Asn
390
Asn Thr Glu
405

Gly Leu Phe

Ser Lys Thr

200

Asp

Leu

Asn

Arg

Asn

280

Thr

Tyr

Ser

Met

Val

360

Leu

Lys

440

Pro Ala Val

Tyr Gly Ile
235

Ala Tyr Tyr

250
Thr Phe Gly
265

Glu Phe Arg

Leu Asn Lys

Met Lys Asn

315
Gly Lys Phe
330
Leu Thr Glu
345

Leu Asn Arg

Asn Ile Val

Arg Asn Thr
395
Asn Asn Met
410
Phe Tyr Lys
425

Ser Leu Asp

Thr

220

Leu

300

Val

Ser

Lys

Pro

380

Asn

Asn

Leu

Lys

205

Leu Ala

Ile Asn

Met Ser

His Asp

270
Tyr Tyr
285

Lys Ser

Phe Lys

Val Asp

Tyr Thr

350
Thr Tyr
365

Lys Val

Leu Ala

Phe Thr

Leu Cys

430

Gly Tyr

445

_45_

His Glu

Pro Asn
240

Gly Leu

255

Ala Lys

Tyr Asn

Glu Lys

320
Lys Leu
335

Glu Asp

Leu Asn

Asn Tyr

Ala Asn

400
Lys Leu
415

Val Arg

Asn Lys
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Ala Leu Asn Asp Leu Cys

Ser

465

Asp

Leu
545

His

Leu

Lys

Asp

625

Leu

Ile

Val

450

Pro

Thr

Leu

Asn

Leu

530

Asp

Asn

Val

Leu

610

Lys

Asn

Phe

Pro

Ser

Ser

515

Met

Lys

Lys

Pro

Asn

595

Val

Ser

Val

675

Glu

Asp

500

Ser

Pro

Tyr

Ser

Ser
580

Lys

Tyr

660

Leu

Leu Thr Val

Asp Asn

470
Thr Asn
485

Gln Tyr

Asn Ile

Thr Met

550

Arg Ile

565

Arg Val

Ala Thr

Asp Phe

Asp Ile

630
Asn Met
645

Ala Val

Gly Thr

Gln Thr

Ile
455

Phe

Tyr

Asn

535

Phe

Tyr

Thr
615

Thr

Leu

Phe

Ile

Lys

Thr

Leu

Leu

520

Arg

His

Leu

Thr

600

Asp

Tyr

Leu

Ala

680

Asp

Val

Asn

Thr

505

Ser

Phe

Tyr

Thr

Phe

585

Lys

Leu

665

Leu

Asn

Asn

Asp

490

Phe

Ser

Pro

Leu

Asn

570

Phe

Met

Thr

Asp

650

Glu

Val

Ala

Asn

Leu

475

Glu

Asn

Asp

Asn

Arg

555

Ser

Ser

Phe

Ser

Pro

635

Asp

Phe

Ser

Leu

Trp Asp Leu Phe Phe

460

Asn

Phe

Val

Ser

Leu

620

Tyr

Phe

Tyr

Ser

Lys

Asn

Asp

525

Lys

Asn

Asp

605

Val

Val

Pro

Ile

685

Lys

Gly Glu Glu

480

[le Ser Leu
495

Asn Glu Pro

Gly Gln Leu

Lys Tyr Glu

Glu Phe Glu

560

Glu Ala Leu

975

Tyr Val Lys

590

Trp Val Glu

Ser Thr Thr

Gly Pro Ala

640

Gly Ala Leu

670

Ala Asn Lys

Arg Asn Glu

_46_
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Lys
705

Val

Leu

Asn

785

Asp

Thr
865

Leu

Lys

Lys

690

Trp Asp

Asn Thr

Asn Gln

Tyr Thr

755
Ser Ser
770

Lys Phe

Pro Tyr

Ala Leu

Val Asp

835
Pro Phe
850

Phe Thr

Arg Tyr

Ile Asn

915
Asn Ala

930

Glu Val

Gln Ile

725

Ala Glu

740

Glu Glu

Lys Leu

Leu Asn

Gly Val

805

Leu Lys

820

Arg Leu

Gln Leu

Glu Tyr

Glu Ser

Ile Val

Tyr
710

Asp

Asn

790

Lys

Tyr

Lys

Ser

870

Asn

Ser

Asn

Tyr

695

Lys

Leu

Thr

Lys

775

Cys

Arg

Asp

Lys

855

Lys

His

Lys

Leu

Tyr

Lys

Asn

760

Ser

Ser

Leu

Tyr

Lys

840

Tyr

Asn

Leu

Val

920

Ile

Arg

745

Asn

Val

Asp

825

Val

Val

Asn
905

Ser

Asn Ser Met

935

Val

Lys

730

Asn

Ser

Asp

810

Asn

Asn

Asp

Asp

890

Phe

Ser

Tyr

700
Thr Asn
715

Lys Met

Ile Asn

Asn Phe

Lys Ala

780
Tyr Leu
795

Phe Asp

Arg Gly

Asn Thr

Asn Gln

860
Asn Thr
875

Leu Ser

Asp Pro

Lys Ile

Glu Asn

940

Trp Leu Ala Lys

Lys

Tyr

Asn

765

Met

Met

Thr

Leu

845

Arg

Ser

Arg

925

Phe

Glu

Asn

Ser

Leu

830

Ser

Leu

Tyr

Asp
910

Val

Ser
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Ala
735

Tyr

Asp

Asn

Ser

Leu

815

Thr

Leu

Leu

895

Lys

Thr

720

Leu

Asn

Asp

Met
800

Lys

Asp

Ser

Asn

880

Ser

Asn

Leu

Ser
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Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn

945 950 955 960
Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val
965 970 975
Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu
980 985 990
Ile Lys GIn Arg Val Val Phe Lys Tyr Ser Gln Met Ile Asn Ile Ser
995 1000 1005

Asp Tyr Ile Asn Arg Trp Ile Phe Val Thr Ile Thr Asn Asn Arg

1010 1015 1020

Leu Asn Asn Ser Lys Ile Tyr Ile Asn Gly Arg Leu Ile Asp Gln
1025 1030 1035

Lys Pro Ile Ser Asn Leu Gly Asn Ile His Ala Ser Asn Asn Ile
1040 1045 1050

Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr Ile Trp
1055 1060 1065

Ile Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu

1070 1075 1080

Ile Lys Asp Leu Tyr Asp Asn Gln Ser Asn Ser Gly Ile Leu Lys
1085 1090 1095

Asp Phe Trp Gly Asp Tyr Leu Gln Tyr Asp Lys Pro Tyr Tyr Met
1100 1105 1110

Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val
1115 1120 1125

Gly Ile Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val

1130 1135 1140

Met Thr Thr Asn Ile Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr
1145 1150 1155

Lys Phe TIle Ile Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn Ile
1160 1165 1170

Val Arg Asn Asn Asp Arg Val Tyr Ile Asn Val Val Val Lys Asn
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1175 1180 1185

Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gln Ala Gly Val Glu

1190 1195 1200

Lys Ile Leu Ser Ala Leu Glu Ile Pro Asp Val Gly Asn Leu Ser

@

1205 1210 1215

GIn Val Val Val Met Lys Ser Lys Asn Asp Gln Gly Ile Thr Asn
1220 1225 1230

Lys Cys Lys Met Asn Leu GIn Asp Asn Asn Gly Asn Asp Ile Gly
1235 1240 1245

Phe Ile Gly Phe His Gln Phe Asn Asn Ile Ala Lys Leu Val Ala

1250 1255 1260

Ser Asn Trp Tyr Asn Arg Gln Ile Glu Arg Ser Ser Arg Thr Leu
1265 1270 1275

Gly Cys Ser Trp Glu Phe Ile Pro Val Asp Asp Gly Trp Gly Glu
1280 1285 1290

Arg Pro Leu
1295

<210> 4

<211> 25

<212> PRT

<213> Clostridium Botulinum

<220><221> Loop BoNT/Al

<222> (1)..(25)

<400> 4

Cys Val Arg Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly

1 5 10 15
Tyr Asn Lys Ala Leu Asn Asp Leu Cys
20 25
<210> 5
<211> 25
<212> PRT

<213> Clostridium Botulinum
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<220><221> Loop BoNT/A2/A6
<222> (1)..(25)
<400> 5
Cys Val Arg Gly Ile Ile Pro Phe Lys Thr Lys Ser Leu Asp Glu Gly
1 5 10 15
Tyr Asn Lys Ala Leu Asn Asp Leu Cys
20 25
<210> 6
<211> 25

<212> PRT

<213> Clostridium Botulinum
<220><221> Loop BoNT/A3
<222> (1)..(25)
<400> 6
Cys Val Arg Gly Ile Ile Pro Phe Lys Thr Lys Ser Leu Asp Glu Gly
1 5 10 15
Tyr Asn Lys Ala Leu Asn Asp Leu Cys
20 25
<210> 7
<211> 25
<212> PRT
<213> Clostridium Botulinum
<220><221> Loop BoNT/A3
<222> (1)..(25)
<400> 7
Cys Val Arg Gly Ile Ile Pro Phe Lys Thr Lys Ser Leu Asp Glu Gly

1 5 10 15

Tyr Asn Lys Ala Leu Asn Tyr Leu Cys
20 25

<210> 8

<211> 25

<212> PRT

<213> Clostridium Botulinum
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<220><221> Loop BoNT/A4
<222> (1)..(25)
<400> 8
Cys Val Arg Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Glu Gly
1 5 10 15
Tyr Asn Lys Ala Leu Asn Glu Leu Cys
20 25
<210> 9
<211> 25
<212> PRT
<213> Clostridium Botulinum
<220><221> Loop BoNT/A5

<222> (1)..(25)

<400> 9
Cys Val Arg Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Glu Gly
1 5 10 15
Tyr Asn Lys Ala Leu Asn Asp Leu Cys
20 25
<210> 10
<211> 25
<212> PRT
<213> Clostridium Botulinum
<220><221> Loop BoNT/A7
<222> (1)..(25)
<400> 10
Trp Val Arg Gly Ile Ile Pro Phe Lys Pro Lys Ser Leu Asp Glu Gly
1 5 10 15

Ser Asn Lys Ala Leu Asn Asp Leu Cys

20 25
<210> 11
<211> 10
<212> PRT

<213> Clostridium Botulinum
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<220><221> Loop BoNT/B1/B4bv/B6

<222> (1)..(10)

<400> 11

Cys Lys Ser Val Lys Ala Pro Gly Ile Cys
1 5 10
<210> 12

<211> 10

<212> PRT

<213> Clostridium Botulinum
<220><221> Loop BoNT/B2/B3

<222> (1)..(10)

<400> 12

Cys Lys Ser Val Arg Ala Pro Gly Ile Cys
1 5 10
<210> 13

<211> 10

<212> PRT
<213

> C(lostridium Botulinum

<220><221> Loop BoNT/Bbnp

<222> (1)..(10)

<400> 13

Cys Lys Ser Val Lys Val Pro Gly Ile Cys

1 5 10

<210> 14

<11> 17

<212> PRT

<213> Clostridium Botul inum

<220><221> Loop BoNT/C/CD

<222> (1)..(17)

<400> 14

Cys His Lys Ala Ile Asp Gly Arg Ser Leu Tyr Asn Lys Thr Leu Asp
1 5 10 15

Cys
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<210>
<211>
<212>

<213>

15
14
PRT

Clostridium Botulinum

<220><221> Loop BoNT/D

<222>

<400>

Cys Leu Arg Leu Thr Lys Asn Ser Arg Asp Asp Ser Thr Cys

1

<210>
<211>
<212>

<213>

(D)..(14)

15

5 10
16
14
PRT

Clostridium Botulinum

<220><221> Loop BoNT/DC

<222>

<400>

Cys Leu Arg Leu Thr Arg Asn Ser Arg Asp Asp Ser Thr Cys

1

<210>

<211>

<212>

<213>

(D). .(14)

16

5 10
17
15
PRT

Clostridium Botulinum

<220><221> Loop BoNT/E1-E5

<222>

<400>

Cys Lys Asn Ile Val Ser Val Lys Gly Ile Arg Lys Ser Ile Cys

1

<210>

<211>

<212>

<213>

(1)..(15)

17

5 10
18
15
PRT

Clostridium Botulinum

<220><221> Loop BoNT/E6

<222>

(D). .(15)
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oin
1]
Jm
el

<400> 18

Cys Lys Asn Ile Val Phe Ser Lys Gly Ile Arg Lys Ser Ile Cys
1 5 10 15
<210> 19

<11> 17

<212> PRT

<213> Clostridium Botulinum

<220><221> Loop BoNT/F1/F6

<222> (1)..(17)

<400> 19
Cys Lys Ser Val Ile Pro Arg Lys Gly Thr Lys Ala Pro Pro Arg Leu
1 5 10 15

Cys

<210> 20

11> 17

<212> PRT

<213> Clostridium Botulinum

<220><221> Loop BoNT/F2/F3

<222> (1)..(17)

<400> 20

Cys Lys Ser Ile Ile Pro Arg Lys Gly Thr Lys Gln Ser Pro Ser Leu
1 5 10 15

Cys

<210> 21

11> 17

<212> PRT

<213> Clostridium Botul inum

<220><221> Loop BoNT/F4

<222> (1)..(17)
<400> 21

Cys Lys Ser Ile Ile Pro Arg Lys Gly Thr Lys Ala Pro Pro Arg Leu
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omn
1]
Jm
el

Cys

<210> 22

<211> 15

<212> PRT

<213> Clostridium Botulinum

<220><221> Loop BoNT/F5

<222> (1)..(15)

<400> 22

Cys Leu Asn Ser Ser Phe Lys Lys Asn Thr Lys Lys Pro Leu Cys
1 5 10 15
<210> 23

<211> 15

<212> PRT

<213> Clostridium Botulinum

<220><221> Loop BoNT/F7

<222> (1)..(15)

<400> 23

Cys Lys Ser Ile Val Ser Lys Lys Gly Thr Lys Asn Ser Leu Cys
1 5 10 15
<210> 24

<211> 15

<212> PRT

<213> Clostridium Botul inum

<220><221> Loop BoNT/G

<222> (1)..(15)

<400> 24

Cys Lys Pro Val Met Tyr Lys Asn Thr Gly Lys Ser Glu Gln Cys
1 5 10 15
<210> 25

<211> 29

<212> PRT

<213> Clostridium Tetani

_55_
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<220><221> Loop TeNT

<222> (1)..(29)

<400> 25
Cys Lys Lys Ile Ile Pro Pro Thr Asn Ile Arg Glu Asn Leu Tyr Asn
1 5 10 15
Arg Thr Ala Ser Leu Thr Asp Leu Gly Gly Glu Leu Cys
20 25
<210> 26
<211> 1005
<212> DNA

<213> C. Botulinum

<400> 26

atggttcaag gtcaaagcgt taaaggagta ggaaaaacta gcttggatgg actagtaaat 60
attgatgtaa cttatggaaa tggaaaatac tatttaaaag atagcaacaa aaatatttat 120
ctatatgact taaaaaatca agttgatgaa tatgatctat acaattatct tagtagacct 180
aactataaac aaatattaat gagcaaatct gaattaatat ctaattacaa taataatttt 240
atagccaaca atcaggttaa ttctgtagat gcttatgtaa acacaaataa aacctatgat 300
tattataaaa acaaattaaa tagaaacagt attgataata agggtatgaa tattaatggg 360
tttgttcatg taggtagaaa ttatggtaat getttttggt acggtccata tgatgggatg 420
ttctttggeg atggegacgg aatatacttc tcttceccttg caaaatcttt agatgttgta 480
ggccacgaat taagtcatgg tgtaacaaat aaagagtcta atcttaaata tgaaaatgaa 540
tctggtgece taaatgaatc tttctcagat attatgggag tagectgttga gggtaaaaac 600
tttgtactag gtgaagattg ctgggttgct ggaggagtaa tgagagatat ggaaaatcca 660
tccagaggag gccaaccagce tcatatgaaa gattataaat acaaaactat gaatgacgat 720
aacggtggtg ttcatacaaa ttcaggtata ataaaccatg ctgcttattt agttgcagat 780
ggaatagaaa aaactggtgc aaaaaatagt aaagatatta tgggaaaaat attctataca 840
gctaattgct ataaatggga tgaaacaaca aattttgcta agtgcagaaa tgatgtagtc 900
caagttacta aagaacttta tggcgaaaat agcaactatg taaaaattgt tgaaaaagct 960
tttgaccaag ttggaataac tgctacacct caattaccat tataa 1005
<210> 27

<211> 1746
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<212> DNA

<213> Clostridium Botulinum

<400> 27

atgaaaagta aaaaattatt agctacagtg ctaagtgccg tgatcacttt ttctactgtt 60
tctgcagttt atgctgegec tgtaggaaaa gaaagtaaag ttgaaccaaa aactacaaca 120
ataacttggg aaaaaaatga acaaaatact aaaaaagctg ctactgatat aactgaaaag 180
aaatttaaca attctgagga gataactaaa ttctttgaaa aaaatatatc taaatttggt 240
gtacaaaaag gttctcttaa aaacaccaag actgtaaaag acgaaaaagg taaaactaac 300
tatcatatga tttatgaagt agaaggtata cctgtatact atggaagaat tgtttttaca 360
actgaaaaag actcctccat ggattctata aacggtagaa ttgatactgt ttttgaaaat 420
gggaattgga aaaacaaaat caaactatca aaagaagatg ctatagcaaa agctaaaaat 480
gatattaaag atgaaaaagc aactagtaaa aagaccgatt tatatctgta taattttgag 540
ggcaaacctt atgtagttta tttagtagat ctaattacag acaacgggag ttggacggtt 600
ttcgttaatg ctgaggatgg ttctatagta aataaattta ataatactcc tactttaatt 660
gatactaaag atcaaaaatt acccaatgct aaaaaaatta aagatgaagc taaaaaagct 720
agtaatgcaa ataatgtaat tgatgttcaa ggtcaaagcg ttaaaggagt aggaaaaact 780
agcttggatg gactagtaaa tattgatgta acttatggaa atggaaaata ctatttaaaa 840
gatagcaaca aaaatattta tctatatgac ttaaaaaatc aagttgatga atatgatcta 900
tacaattatc ttagtagacc taactataaa caaatattaa tgagcaaatc tgaattaata 960
tctaattaca ataataattt tatagccaac aatcaggtta attctgtaga tgcttatgta 1020
aacacaaata aaacctatga ttattataaa aacaaattaa atagaaacag tattgataat 1080
aagggtatga atattaatgg gtttgttcat gtaggtagaa attatggtaa tgetttttgg 1140
tacggtccat atgatgggat gttctttggc gatggcgacg gaatatactt ctcttcectt 1200
gcaaaatctt tagatgttgt aggccacgaa ttaagtcatg gtgtaacaaa taaagagtct 1260
aatcttaaat atgaaaatga atctggtgcec ctaaatgaat ctttctcaga tattatggga 1320
gtagctgttg agggtaaaaa ctttgtacta ggtgaagatt getgggttge tggaggagta 1380
atgagagata tggaaaatcc atccagagga ggccaaccag ctcatatgaa agattataaa 1440
tacaaaacta tgaatgacga taacggtggt gttcatacaa attcaggtat aataaaccat 1500
gctgettatt tagttgcaga tggaatagaa aaaactggtg caaaaaatag taaagatatt 1560
atgggaaaaa tattctatac agctaattgc tataaatggg atgaaacaac aaattttgct 1620
aagtgcagaa atgatgtagt ccaagttact aaagaacttt atggcgaaaa tagcaactat 1680
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gtaaaaattg ttgaaaaagc ttttgaccaa gttggaataa ctgctacacc tcaattacca 1740

ttataa 1746
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