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1. —Fh i 2k, FLad L0 P 41 A cNH-KLSELDDRADALQ - CONH2 . SEQ 1D NO: 158k SEQ
ID NO: 497,

2. — P A X C- R VAMPUIEI i) 25 ve R B UARIN T3 7 , BTk C - 2R VAMP LI 4
T2 A B 4575 22F (BoNT/F) <BoNT/D. 5k BoNT/DCXVAMP £ 2] 1 A= ik,

iR Re S R iy NY SN S BNV e Al 2 i N

(a) . N U 2 TKRY 2D W3R 43 I I, A Bir ik o 20 IR 1 2 3618 7 41 an
AcNH-KLSELDDRADALQ-CONH2EKSEQ ID NO: 15775,

(b) . NSRBI, A Fra 90 B i S PR 2K, Hrp iR i 2 IR s 5 R
511 4AcNH-KLSELDDRADALQ - CONH255SEQ 1D NO:

157K

3. P A X C- R VAMPYIEI Wi 25 ve R B UARIN 737 , BTk C - 2R VAMP LI 4
4& F1BoNT/B.BoNT/FBoNT/DBoNT/DC- sl i {5 X 28 75 2% (TeNT) X VAMP LI 1 A= Ak,

iR Rr S R iy NY SN S BNV L e Al 2 i N

(a) . N A R Pt 2 IR sh Vs AT 1O R, F R iR Pl 22 I 2 35 1R 7 2 41SEQ
ID NO:49F71%,

(b) . NSk AR B, A Fral O IF B i S PR 2K, Hrp iR i 2 IR s 5 R
FHI4nSEQ 1D NO: 49F 7%

4 FRPEAUR R 21 J7 R R IR, R Rk P iAoe 2 ek

5 ARIERUR SR 31 5 T AT ERAF I BUR, b FriRhiidoe 2 ve Pk

6 FRIEAUR Bk AE S Fi ik, o FR iph 5 H A > AR 10 M.

7 AR ESR AN TR AT 5 3G 25 40 00 A i F ik, Bira 40 i 00 5 13- 28 2 BoNT /F
BoNT/D. 5k BoNT/DCHES TVAMP L4

8 AR R BN PR AT 5 HG 2 40 Il 2 A i ik, Bira 40 i ) 5 13- 28 2 BoNT /By
BoNT/F \BoNT/D.BoNT/DC. 5k TeNT/E{ TVAMP )],

9. — I E7E 4R I BONT /F \BoNT/D Bk BoNT /DCXVAMPH LI FI ) 57 , F0 4% -

(a) AL AR EAPEE ZIE VIS T, {40/ 55BoNT/F \BoNT /D Bk BoNT/DCHz il 5

(b) . {E1H 1 BoNT/FBoNT/D 5kBoNT/DCEIHIVAMP 2 Ji , i T A O 4 JoT N 50 55
EFRFC- AR VAMP LI E] P i) 58— A A 1 1 28— A T B CoR s VAMP DT ) &5
B T B, R 58— A TACOEAR JEASR) Z R AR PupR s A

(c) . 18 AT BAS AT A 25— AT 5 ATk CoR B VAMP I i) 25 5

10— PRl E AE 41 BoNT /B BoNT/F \BoNT /D BoNT/DC. 5k TeNT X} VAMPIAI ) 1) 1 12,
(EE

(a) fEE SR AEMS 5 2R, 41/ 5BoNT/BBoNT/F .BoNT/D.BoNT/DC .
ol TeNT i ;

(b) . fF1H 1L BoNT/BBoNT/F \BoNT/D.BoNT/DC. 5k TeNT Y #E|VAMP 2 J5 , & TR 4H o it 41
5T PN 25 5 R C - AR VAMP BT = 1) B — R B TAARAE 18 & T 28— R il ik 5 CoR iy
VAMPUI Wt S At TR, Hr ATl 28— AT A AR I AR B2 K B Hifa s A

(c) . 18 AT BAS AT A 25— AT 5 ATk CoR B VAMP IR i) 25 5

L1 ARAEAR R 95k 1079 7572 , iR (U dE () .l iE & 10 TBOE B SRR 8 — ik

2
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SEA

2/2 I
S5 HIC AR I VAMP YT E P i

12.—FpialF &, HA95 ) % BoNT/F \BoNT/D+ it BoNT /DCHI 23 [ 40 it s Fl— P 1 b
(FIVAMPI) S8 — A LA , For i 55— AT A2 AR P AR R A Bk«
13—k &, HA S 5 52 BoNT/BLBoNT/FLBoNT/DBoNT/DC. ik TeNT H1 &5 [ 41 ; 1
— PR IR VAMPI SR — A A, FE A BTk 25— A T A E AR SRR R B P4
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ZHBEVAMPEI IS E

& AR 4]

[0001]  ZRAHHEE M T VAMP I RIAR PRI h 42 3 2= [ B T4t il

[0002] &5t

[0003] R EH UL A= = AR R SR A S 2, X R [ LS H e e
B TT AT AR o 2SR PR 25 2R 1 SEBI L RE FR i 75 AR AT (C. tetani , B A s
) MW & (C.botulinum, NS RALERIMITHARC) M AEMMAE R, A HE
FCRRIA (C.baratii) A1 T FRARIA (C.butyricum) P A2 R 2R .

[0004] A% P fh 45w 2R M ot AR S A 22 R e rh 5 A2 A #R LN R SR AL IR e 15 128
AR AE E AR AR PR I 2 Fm 15 B B 2 I, Hai i 88 KB V) R A RS
B DU Bl o e R e — R 45 2R - DDA AR AR I DD B R, 18 R PR
DAL R, B TR A IR i B P~ Db 2R B Bk 2 1] o 1 X OB T U 5 2R T
PEFE o IX P SRR T (M) (LA 29100kDaff )y 15 Alfesk (LaE (AT 2)50kDalt)
Gy o Mk B B NA 2 (57 2150 (H 5 A 30 ANC A IR 205 (H Z5A938) « VIEIAz i 7 L
BEMH S5 38 2 [A] o AEH S5 A 5 H A ph 228 e 25 S0l N A 85 5 10 35 = e B 4a i b
Z 5 HEFIHCR L R 2 AR T e A s i, 7T HLaE R Bt F g DhRE (th bk oy dk:
1 B2 )

[0005] =44t ifd 5 14 4 11 Bl ol o £ 1 7K D SRR PR Dl SNARE SR [ (51 SIISNAP 25, VAMP K
syntaxin) 4RI N 1aE HelE R -2 WeeraldK (2002) “Cell and Molecular Biology”
(ZB4R%0) John Wiley&Sons, Inc o455 SNAREK [ AR TE 1] A MENSFR 5 5244, HFINSFZR RN - £
B LR U A - o 1 - BR4E S SNAP25 2K F R 25 T R () S8 il A A S 85 1 o T 7
BER S5VAMPR AR ZEIAH OB SR 1 - SNARE SR [ 400 PN STk & 2 A o0 , T2 i it
T TGRS Wy T IR o £ 1 g DD RE A2 S ORI E PN TR ISR/ 4 , 4 SNARE 25 [
W R S R, — B b A B PTR nORE A it , IR - 40 s VE R 1 g R g A ) 4 it
NFEEN S35 o AR TR A 25 15 21 I L £, 11 g 2 DRI SNARE A 1 (1| F 4 I w3 VE AU 2R 1B BoNT/
B,BoNT/D,BoNT/F,BoNT/G,BoNT/XAITeNTHLEEE 1Y) EIVAMP (th Fr Jysynaptobrevins) ,
BoNT/AFIBoNT/ERYLAE 25 [ g V) I SNAP25 3 HL BoNT/CHILBELE [ ifF U #I SNAP25 A itk 5
X TS 18 FUR B SRR B 5 ) £2 M (Rossetto, 0.5 A, “Botulinum
neurotoxins:genetic,structural and mechanistic insight” .Nature Reviews
Microbiology 12.8(2014) :535-549) (Zhang® A, “Identification and
characterization of a novel botulinum neurotoxin” ;Nature Communications,2017,
8:14130) .

[0006]  FRTA LS Ry Za i A2 RS S a5 dak (M) 5 HUARs S VE S AR 48 5 i A S g N o
2290, X BB 45 My s AE SOk G BH e X (Schiavo,G. ,Matteoli,M.&Montecucco,
C.Neurotoxins affected neuroxocytosis,Physiol Rev),2000,80,717-766) .5/k4h &
PRSE T BoNTIR BIFH L2 T B3O S s BoNT /B, D- CANGH AT AN [l 3 2 fid/ N o 25 11 2% fi
LR A TMITT Syt 1/TD R B AK, TBoNT/A, E, D, FAITeNT ] 53— 5 i/ Nty
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T FISV2. R A TSR SN, B BoNTHS s ZE R Tt sz poph 8 1 i , HAe e ook e
e

[0007] @ et s 2= M TIBT e sh M E M 2K AL T 75 o —2EBoNT /A it (R4
Botox® , Dysport®7iXeomin®) fil—FBoNT/Br=/ (Neurob | oc®/Myob | oc®)
EARTH R EAT U T T AR

[0008] {4 |-, BoNT 258 =i IR T EL 442 DAMLDS0 CINER BB AH50) Bz AL, — Ny
RTINS ORI N 7 R 0T, T PR 54 B 5 3R AIMLDS 0 B A& A F
D7 o 5B b, TS B 21 A AN [ il s 7 ] 0 00 v A A R % v IR ) 228 5 5 T R A T
(Straughan,DW,2006,ATLA34 (3) ,305-313;HambletonfllPickett,Hambleton,P.Fl1AM
Pickett.,1994, Journal of the Royal Society of Medicine 87.11:719) .14, B T1&
PR IO R T (P70, B e e G il 22 TS 38 3N & 35T 2 0 80 00 e o
TN E I RTIAR A BRI SR o AF 4RI R R i, BR R B 2R 38T R DAl ik 1A
241 ] P SNARE 1) 220 (P A B Skt , B A st We s tern B3R o sk 2%, AT DU FHSICCAELTSA T 75
FEANE Fe SNARE D)) o 1X 2877 1251 ] - SNAP25 IS fisfigh 15 2 FL D) (S WAl anPellett,
SabineZE A\, “Comparison of the primary rat spinal cord cell (RSC)assay and the
mouse bioassay for botulinum neurotoxin type A potency determination.”Journal
of pharmacological and toxicological methods 61.3(2010) :304-310;Fernandez-
Salas,Ester®: A\, ”Botulinum neurotoxin serotype A specific cell-based potency
assay to replace the mouse bioassay.”PLoS One 7.11(2012) :e49516;Kalandakanond
S%: A ,Cleavage of intracellular substrates of botulinum toxins A,C and D in
mammalian target tissue” The Journal of Pharmacology and Experimental
Therapeutics (2001) : 749-755;Peng L& A, “Cytotoxicity of botulinum neurotoxins
reveals a direct role of syntaxin land SNAP25in neuron survival.’ Nature
Communications (2013) :4:1472) S [f, 1245 A1k, CubHER B AN 2 VAMP DI 1))
FRAERS I o 5Bk I, R4S A A5 B 0 I VAMPT VAMPE 4 Stk , I HLEGE T4 il 4
N AN ak 40 a2k oy H g VAMP ) %) (Hallis,Bassam,B.A. James,and Clifford C.Shone.”
Development of novel assays for botulinum type A and B neurotoxins based on
their endopeptidase activities.”Journal of clinical microbiology 34.8(1996) :
1934-1938;Kegel ,B. % A\ ,”An in vitro assay for detection of tetanus neurotoxin
activity:Using antibodies for recognizing the proteolytically generated
cleavage product.”Toxicology in Vitro21.8(2007) :1641-1649;Fujita-Yoshigaki,
Junko®E N\ ,”Vesicle-associated Membrane Protein 2Is Essential for cAMP-
regulated Exocytosis in Rat Parotid Acinar Cells The Inhibition of cAMP-
dependent Amylase Release by Botulinum Neurotoxin B.”Journal of Biological
Chemistry 271.22(1996) :13130-13134) , IXELHTARAE LI FTHAAS U2 DIHI I VAMP .
[0009] 1240y 124U ) okt T TH U DRI VAMP P M il 25 4 e 3 e DR B e, TRk
AL FHFBoNTIE 42 1] (Foran,Patrick G.,Z A\, Evaluation of the
Therapeutic Usefulness of Botulinum Neurotoxin B,Cl,E,and F Compared with the

Long Lasting Type A Basis for Distinct Durations of Inhibition of Exocytosis

5



CN 109844130 B W OB P 3/38 T

0N

ifii, Schiavo® NV, (0 175 S 0ria 2 (4 HIBoNT/BFNTeNTALBRIN: , MR ER A Bz =
il 25 1/ NG M N R A3 AT AE T RRVAMP L] 724 (Schiavo G., %5 A (1992) ,Tetanus and
Botulinum-B neurotoxins block neurotransmitter release by proteolytic
cleavage of synaptobrevin.Nature 359p832-835) 1% 7 HH ] DALAAE 2K H 4 511
VAMP =y, RV S fil AR o1l 700 P BB AN 005 A7 AE T BV AN IR 24 vh i Pl A 45 1 Bl Dong 55 A
(2004) i T £EFARYFP-Syb (FL) -CFPI{IPCL240 0, 5K I RIVAMP =411 5 5 AE A BoNT/
BYJHI e IS 2, I HLYFP-NAR S DIEI I VAMP ¥ 55 i B i B i vh o AR B By sy
P Z 4 Az, CFP-C- ZRun ™ W PR E 67 T3t (Dong M., 5 A (2004) Using fluorescent
sensors to detect botulinum neurotoxin activity in vitro and in living
cells.PNAS 101 (41)p14701-14706) o iZUFHHZRIT AT RE A4 I RIVAMP 4, {E T AR R 2 e
SRRSO N BTN o PR, R S i 1o 4K A5 BT R R U VAMP
Y] (Wl inPellett,Sabine®: A, ”A neuronal cell-based botulinum neurotoxin
assay for highly sensitive and specific detection of neutralizing serum
antibodies.”FEBS letters 581.25(2007) :4803-4808. ;Whitemarsh,Regina CM,%E A,”
Novel application of human neurons derived from induced pluripotent stem
cells for highly sensitive botulinum neurotoxin detection Biological
Sciences:Applied Biological Sciences.”Toxicological Sciences,2012,126(2) :426-
435) oSRIf, FETE S LARMIMIE ALk T8 Ben MU, XA BV A i BT RR A 2 5
RS EVAMPIH A 1 v it AR A o 7EBoNTAL U IRI AR (1 5 5 11 i T TR VAMP I 2k
O HEER B 3 A — b o X B R U B 2 RIS 5 75 EVE IO ELAE 2RI R LA
R — 1 H R 2 7 o AR E P X P R A2 BoNTIE PR S FEAR I, {H e Al
TR E i, RIS T T RE Z5BoNT I T -

[0010] P B T3 S du B O 4RO VAMP DRI E

[0011] G HHMEA

[0012]  YEsE— )5, AR W B 7 S VAMPR A I Ht s 2K, Hoh Frid Bt 2 ik 10 %
65/ 2 SRR IR EL A 1k, HLH PR VAMPER A7 (0 75— 2 B IR - A1), He 55 R0 2 B 467 1T ek VAMP
FHAR TR 8 5 2R DRI AL R C - AR 2 /D 8 S SRR B S [ VAMP 7 1) 45 227090 % ] —
M.

[0013] 53—y, AR &S M S A R PR Z IR Z 0K, b irid 2 A5 2 A
BRI AR FIVAMPZ IR Py 1 - AT 100 % 7 A IRl — PR K 117, fiak 16, A% 1 5 2 8
FLERIIIX S

(00141 Fj— 5, AR RS 7 —MbiiidE e, S S it e e AR A I
Z K.

(00151 Gj— 5, A R WA 1A A& BBt 2 IRl g . 5] 7 A= SR C - R
VAMP I P M0 BT AR I 38 o A5 — 50 5 58 A B Az 1T 7 A= R C - R VAMP
DIEI i 2 vO DR o 75 3 — S )5 28, AR IR A7 T 72 A= G C - R VAMP )
i) B e LA

[0016]  Fj— 5, AR W T 45 & A& IR H R 2 I sk
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[0017] 55— Ty 1, AR BHER L AR H8 A & B U8 1 1k VAMP ) 4% bl 1 25 55 2R Bk
VAMP L) A 15 S 4ufail e vh g % -

[0018] 55— 5T, AL IHERHE T —Fhre 4nf rhai ik D) B VAMP AR B il 45685 2R A 8 VAMP
DI Tk,

[0019] &) fEAE SR AR RIGTERISAE T, (EANIE SAR TR R 2 25 R F i ;

[0020]  b) 7Eadid VIEIVAMPIIRR B 455 22 DIEIVAMPS , (E TR 4N 4nfie ot N A4 5 5+
X5 C A VAMP LI ] P 1) 28— A B T A/ 1 T T ik 28— At 1A 15 C A VAMP L) 1) =4 45
BHISRPE N Eefih, Horp ik S —AS TS AR P A R B R ; il

[0021] ¢ b A 195 AR MIFTIA 25— M TR 5 AR VAMP ) B P 4565

[0022] 55—, AL IHER ML 17— Rl 5205 D EIVAMPHORR TR 42 25 X e s
M52 PR 15, B

[0023] &) [A) A2 IR ZRAFI M AE A I DI FIVAMPIAR IR AP 42 R 2R 5

[0024]  b) A AR NG G TENAAE T, (HANIE 5 20 BRa) MR 4 il

[0025] ) {Eaiid VIEIVAMPIIRR B 45 22 DIEIVAMPS , (EFTiR 4N anie i i &5 5t
X5 C A VAMP LI ] = 1) 28— A B T A/ 1 T ik 28— At 1A 15 C A VAMP L) 1) =4 45
BHISPE T e, Horb ik 85— AP AR P AR B ST

[0026]  d) 3T A5 A5 A 25— A8 (A 5 CASR VAMP LB P 4545 5

[0027] o) iE G 55— MHTAZE S HICA LR VAMP U E =W i) 5

[0028]  £) FHRAMEXS FEAE AR 2P BRa) ) ;I

[0029]  g) ELEEER (o) A () H 5 Ik 55— M TR &5 5 10 C - A VAMP B ) P4 i, 3
HAR TP 3R () v S TR S — A B TR S S 1 C- AR VAMP DRI 1) i, 7520 3K (e) Hp
B 5 Pk 56— M HTAR S, S IR I C - A VAMP U #] P2 F BHAE AL 0 DI I VAMP
AR R A 22 85 R PRI TR

[0030]  b— 5T, Ak BB T — st &, 5 5 52 DIEIVAMPI 5 5 1 4
s AN DRI O VAMPIR) 25— A4, FR Bk S5 — R U T R AR SR AL BRIP4k
[0031]  &ZHATEA

[0032] G HHEET- AR ACER , BRE 5 580t o , AT DA AR 18 F T 41 VAMP )
FEIE BT

[0033]  HEiiHh, AL AN 2200, O T AR AR IMEIIVAMP )] , 48 (37 T-BoNT U F {37 551
CARImAM A 7 & It 52bn |, AR I A B L UF I E Wes ternElIEs (WB) i FH 45562 T
BoNT/F#1/5kBoNT/DF1/ 5k BoNT/BLI)EI v 5 i C A ity M P 2 7 O UM s DOAS I 1 #h 2280
VAMP2 L) =8, Btk D)) 57 25 5 BoNT/ DA/ 5k BoNT /F A1/ 5k BoNT/BYIEI 7 s AHER . FE 51 2
X R UARBE A I A I 2 1 4 K VAMP AL 58 7 o 12 1T FLad i W ) VAMP 4
(RIS, GBS B PE A BoNTAE (5 548 25 A & rh 8T -

[0034] 75—y 1f0, A LT T A VAMPERA P Z K, TR 2 I 105
65 G SR TR AL AL Bk, L FTiRVAMP A (0 25— S R T 41, H 5 8 FL e T FIr iR VAMP
HHRR PR 22 85 DRI S 1 C- A 1 2 /D 8N S SRR AR BE I VAMP 41 45 2 290 % [F]— 1k
[0035]  ZRSCRT HIUARIE “BR A h 285 27 S 45 dE N &2 Te A i) feh 22888 ORI ATAT 22
FK o 2 B U R A R R SRk S B A AR EE & A S RN S8 R KR

7
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53 Gy BN AR 5T DA K AP 2 55 2RI B A8 1 o B LR, ROE “RRIR P 2 85 227 s
FEAR B SR A R 7 A IR RN A2 ST A0 0 22388 OB SUIOAT A 22 K, DA K B B R kb
SERORFEA R LR e R BRI, JE thEme R EIE 30 X S o T (H
B A 2100kDaff 5y 15, FifegE (Lah) , AT Z)50kDafl) 5y 1 R W 48 2 hR
W FEFT R A28 25 2% (BoNT) Fb 55 A4 5 2 (TeNT) o BoNT LG AUAZE G ] DAL Tl i e v
AIBTIILIE I A5 X 53, ML Y X R4y 28 5 G TR IR B 40 b 3 A ] — PR A DG o 22
TR 143 L P A0 ) — 1, K25 0 IS L I BONT 28 gt — 28 73 AN R R 2

[0036]  BoNT/AfZ5as 2 5Ty A 1 SEABIFR A2 SEQ 1D NO: 1 (UniProt&k*5ABHZZ9) .
BoNT/B#fi 5 55 225 I 4 T 1) [ SFIER E: J9SEQ 1D NO: 2 (UniProt 3% 5 B1INP5) . BoNT/CHf
2 ZEURR T A S BIHE B HSEQ 1D NO: 3 (UniProtZEs-5P18640) «BoNT /DAL E: 254,
TR ISR SEQ TD NO:4 (UniProt 3 5P19321) BoNT/EffLE s RAILIR T4
SR BEASEQ 1D NO:5 (NCBT RefSeq sk S WP_003372387) - BoNT/FAH£2 5 R LR 7
ANRSLBITEHESEQ TD NO:6 (UniProt &5 5Q57236) o BoNT/ G4 5g 3 2 LR 7 41 (1) S5
PR HSEQ ID NO:7 (NCBI RefSeqZs5WP 039635782) o BoNT/XAILt 55 2 s FL R 41 1 52
P JJSEQ ID NO:41 (Genbank% 55 BAQ12790. 1) o TeNT 2 EEHR 41 1 S it JySEQ
ID NO:8 (UniProt#3k5P04958) .

[0037] AT IR TR “H 4549380 24 42 15 X B DIRE A R X3k, Hoar -8 2400
50kDa, BB i ph 2255 22 55 6 T MR A A 11 1 SRS 5 o H S5 A S8 FH P A G5 A AN [R] (R0 S5 4
SAA AR, “Ho P Z5 A (H S5 RS RN A 05 437) 1 “Ho MV Z5 A (H A5 A I R CoR s 47)
TR E5 AR 70 F- 5 ) K Z)25kDa.

[0038] AT AU “LH AW S Fifih = H A5A I3 FH PR a5 AL I, (L7 Bl “F4E”)
2PN fHh 2B ZRN 00 BT PR IR B o7 B A i o rh o 5 Ak (RSO, S5 A3

[00391  ZRABUIMEIIL, Hy, Ho MIH S5 ADIEAE R TR R H

[0040]  ZR1-7RBIVEL , Hy, Ho R S5 HI

£
ExX5 SEQ ID NO L Hy Hox Hes
[0041] el
BoNT/A1 ASHZZ9 1 1-448  449-872 873-1094 1095-1296
BoNT/B1 B1INPS 2 1-441 442-859 860-1081 1082-1291



CN 109844130 B W OB P 6/38 T

HREAHZ
AR5 SEQ ID NO L Hy Hex Hee
E X3
BoNT/C1 P18640 3 1-449 450-867 8681095 1096—-1291
BoNT/D P19321 4 1-442 443-863 864-1082 1083-1276
[0042] 1070
BoNT/E1 WP_003372387 5 1-423 424-846 847-1069
-1252
BoNT/F1 057236 6 1-439 440-865 866—1087 1088-1278
BoNT/G WP_039635782 7 1-446 447-864 865-1089 1090-1297
BoNT/X BAQ12790. 1 41 1-439 440-891 892-1105 1106—-1306
TeNT P04958 8 1-456 457-880 881-1111 1112-1315

[0043]  FARYERIZE P AN BEANTES , POAR PRI 2 A] 58 A AE 5 dE 1« 25451
e, US 2007/0166332 Qi 51 FHEEAAI T NASD 51T T A R AR R 741 o

[0044]  FeytuAHoC M H (VAMP) 52 SNARESS A Kk, AN 45 T 2 S a i & A
M PE R , e 1 A2 258958 R - VAMP A& SNARE 25 F S A Al D3, M R Sl a5 A 53005, B
B BIUNVAMP L, VAMP2 (th /R k28 filitu s ) , VAMP3 (1B #% Hcellubrevin) ,VAMP4, VAMP5,
VAMP7 (t 5 A SYBL1 , B4 AU I VAMP) |, VAMPS (H 5 Aendobrevin) , YKT6,SEC22A
5 VAMPL, VAMP2 FIVAMP3#7BoNT/B, BoNT/D, BoNT/F, BoNT /G, BoNT/X AT eNT [R5k VI #] .
BoNT /X34 1] DA IS VAMP4 , VAMP5 FIYKT6

[0045] AR FHRARGE “VAMPERA” SE FRHUIARSS A T VAMPER 11 —3547

[0046]  Fr— ML ST S AL BT 2 Ik 10465, 1045260, 10455, 10850,
10%45,10%40,10%35,10%230,10%25,10%520,10%19,10518,10%17, 105 1655105 15
AEIETRIAL L 108 15 A AR PRER I AL B - 91, A AU Z KT EA 10,11, 12,
13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31, 32,33, 34,35, 36, 37,
38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,
63, 645%65 A S ER TR I A A o

[0047]  FE—MEdslf) S0 )7 ZEH , A A BRI BT 20 K 6 2 VAMP A&7 5l F HAH B, vk
VAMPERA 25— 3R 741, H 5 B BB T AT iR VAMPHI AR R AP 255 R DD EIA ) CR
nE/08,9,10,11,12,13,14,15,168% 1 TS L BR 7R L I VAMP F 4 %7090 % , 91 %,
92% ,93% ,94% ,95% ,96% ,97 % ,98% ,99 % 5k 100 % [ri]—E .

[0048]  RARTFALIIVAMP, 5 Il A FUFI A VAMPL , VAMP2,, VAMP3 , VAMP4 , VAMP5S FITYKT6 (1) %,
SR 7 A0 S HAHRN AR bR AP 25 R VAMP ) (37 s TR 2 A Lrpr

[0049]  ZR2-FR P P2 X VAMP L 37 151



" B B

CN 109844130 B 7/38 T
SE |BoNT/F BoNT/D
Q| 5& KAk &
VAMP BoNT/B & TeNT|BoNT/G BoNT/X
ID | BoNT/F |BoNT/F |BoNT/D
NO A C
VAMP1_ Arg6é8-Alab?
. -4 Leu56— |GIné0— [Lys61- Ala83-
9 P& Ll
(063666 Glu57 |Lysé1 |Leub2 Ala84
)
(00501 yamP1_ Arg68-Ala69
A Leud6— |GIn60— |Lys61— AlaB83-
10 GIn78—-Phe79
(P23763 Gludb7 |Lys61 |Leu62 Ala84
)
VAMP2_ Argb6—-Alab7
x £ Leu54— |GIn58- |Lys59- Ala81-
1 GIn76-Phe77
(P63045 Glud5 |Lys59 |Leu60 Ala82
)
VAMP2_ |12 |Leub4— (GIn58— |Lys59- |GIn76-Phe77 |Ala81— | Argb6—-Alab7
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[0051]

SE | BoNT/F BoNT/D
Q| 5& b/ &
VAMP BoNT/B & TeNT|BoNT/G BoNT/X
ID | BoNT/F |BoNT/F |BoNT/D
NO A C
A Glub5 |[Lys59 |Leub0 Ala82
(P63027
)
VAMP3_ Argb3—-Alab4
x -4 Leud41- [GIn45— [Lys46— Ala68—
13 GIn63—-Phe64
(P63025 Glu42 |Lys46 |Leud7 Ala69
)
VAMP3_ Argd9-Ala50
A Leu37- |GIn41- |Lys42- Alab4-
14 G1n59—Pheb60
(015836 Glu38 |[Lys42 |Leu43 Alaéb
)
VAMP4_
X &
42 | Ay & | Ko@) | £ v H A7 # #4#7#/| Lys87-Ser88
(D4A560
)
VAMP4_
A
43 | Ao # | Ao ¥ | A H| Fbv# | Ay#| Lys87-Ser88
(075379
)
VAMP5S_
X &
44 | F by & | K Lo F| £ v H iz # #4274/ Argd0-Serdi
(092245
)
VAMPS_ |45 | A&z & | A v # | ALv#| ALv# | ALv#| Argd0-Serd!

11
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SE | BoNT/F BoNT/D
Q| 5& | A &
VAMP BoNT/B & TeNT| BoNT/G BoNT/X
ID | BoNT/F |BoNT/F | BoNT/D
NO A C
A
(095183
[0052] )
YKT6_ Xk
A Lys173-Ser17
46 | A | A | Abr#| A& | AbE
(Q5EGY4 4
)
YKT6_A
Lys173-Ser17
(015498 |47 | A & | A Lo &) | £ v &) A ig ¥/ Ao ¥
4
)

[0053]  ZF—ANSft )y &b, VAMPE [ VAMP L, VAMP2 , VAMP3 , VAMP4 , VAMP5 11/ YKT6 .

[0054]  ZF—ANSjE 5 2, VAMPIE [ VAMPL , VAMP2FI1/ 5k VAMP3 .

[0055]  #F— NSy &b, VAMPIE [ VAMPA , VAMPS 1/ 5k YKT6

[0056]  ZE{delt S Jy 2, VAMP 2 AVAMP, B {t %5 AVAMP1, VAMP2, VAMP3, VAMP4 , VAMP5
/8K YKT6.,

[0057]  ZF—/ANSj )y 2, VAMPE ] AVAMPL , VAMP2F1/ 5k VAMPS «

[0058]  F—NSfE )y &, VAMPE ] A VAMPA4, VAMP5 11/ YKT6 .

[0059]  FEA AP Z IR — > S8 75 ZE Fh , VAMP R A& BoNT /F U1 VAMP A, 1
2 /D AN LR TR L T (57 T-VAMPHI YU BONT /57 A I C R ik

[0060]  BoNT/F VAMPZ:fi, BEEFRIEBONT/F VAMPL , VAMP2AI1/ 5k VAMP3 G {57 ) 5241, A4 «
[0061]1 KLSELDDRADALQ (SEQ ID NO:15)

[0062]  « QKLSELDDRADALQ(SEQ ID NO:16)

[0063]  « KLSELDDRAD (SEQ ID NO:17)

[0064] KLSELDDRADALQAGAS (SEQ ID NO:18)

[0065] < DQKLSELDDRADALQ (SEQ ID NO:31) .

[0066]  {FE—ANS2jE T2, BoNT/F VAMPZR AT, KR I EBoNT/F VAMP1 , VAMP2 A1/ VAMP3 35
7, F0 2 5% FISEQ ID NO:15%SEQ ID NO:18HISEQ ID NO:31[{fFHA % /090% ,91%,
92%,93% ,94% ,95% ,96 % ,97 % ,98% , 99 % ik 100 % [ri]— VL (1 2 L8 e 41k L 20 Ak o 7
el SiiE 1y 28, BoNT/F VAMP S £ 492 55 KLSELDDRADALQ (SEQ ID NO:15) HZE/D90% ,

12
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91%,92% ,93% ,94% ,95% ,96 % ,97 % ,98% ,99 % 5 100 % [Fil— 1k [ S SL /8 41 k. L 21
o A SR S0t 26, BoNT/F - VAMPZ {37 £U 5 KLSELDDRADALQ (SEQ 1D NO:15) mk p
Hilo

[0067]  FEACL AU Z K — A 3007 56H, VAMPER (7 52 BoNT /D VAMPEEA, FLrh % /D
SASAILR TS S LB v T-VAMPH [IBoNT/DEEI (57 5 frIC A I

[0068]  BoNT/D VAMPZEA, BEEFHIIEBONT/D VAMPL , VAMP2AI1/ B VAMP3 Z5 7 1) 52431, fud »
[0069] KLSELDDRADALQ (SEQ ID NO:15)

[0070]  « LSELDDRADALQ(SEQ ID NO:19)

[0071] < LSELDDRADA (SEQ ID NO:20)

[0072] < LSELDDRADALQAGAS (SEQ ID NO:21) .

[0073]  /FE—/NS2jE T2, BoNT/D VAMPZ AT, KR I EBoNT/D VAMPL , VAMP2 A1/ VAMP3 35
7, F0 2 5% FISEQ ID NO:15F1SEQ ID NO:19Z%SEQ ID NO:21[{fFAA % /090% ,91 %,
92%,93%,94% ,95% ,96 % ,97 % , 98% ,99 % 5k 100 % [ri]— Pk () S L1 741 ok, FH 3L 40 % o AF
PRLEr 577 5, BoNT/D VAMPZA7 £ S5 KLSELDDRADALQ (SEQ 1D NO: 15) [ B2 741
BHEDI0%,91%,92% ,93% ,94% ,95% ,96% ,97 % ,98% , 99 % 5k 100 % [F]—PE [ 2 FLFR
B4 el FR L2 A A SR 1 S20E 7T &, BoNT /D VAMP3 437 £ 2 KLSELDDRADALQ (SEQ 1D
NO:15) mk FHH A Bk

[0074]  FE AR BT Z IR — AN S0t 56, VAMP R A7 52 BoNT /F5 i BoNT /FA L) H 1
VAMPFRA , Hi i 2 /D8NS SR AR AL B (v T VAMPHIBONT/F5 5k BoNT /FALT)H {37 5 C - Kbt o
[0075]  BoNT/F5ukBoNT/FA VAMPZ:(7 , BHE A EBoNT /F55kBoNT/FA VAMPL, VAMP2FI1/ 5k
VAMP3ZR A (19 5451, 4 -

[0076] < ERDQKLSELDDRA (SEQ ID NO:32)

[0077] < LERDQKLSELDDRA (SEQ ID NO:33)

[0078] < VLERDQKLSELDDRA (SEQ ID NO:34) .

[0079]  AF /Sy &b, BoNT/F5kBoNT/FA VAMPFE A7, 4 Bl E-BoNT /F51k BoNT /FA
VAMP1, VAMP2F1/ Bk VAMP3 2 v , 95 5% HISEQ 1D NO:32ZSEQ 1D NO: 341144 % /D
90%,91% ,92% ,93% ,94% ,95% ,96 % ,97 % ,98 % , 99 % 1k 100 % [ri]— 4 [ 2 FE 18 7 A1) ik,
F A Bk AEAC I M 906 7 28 7P, BoNT /F5 K BoNT /FA VAMPZ {3/ 1975 55 ERDQKLSELDDRA (SEQ
ID NO:32) [N ERFHIA % /090% ,91% ,92% ,93% ,94% ,95% ,96 % ,97% ,98% ,99 %
5100 % [F]— VR S E TR 7 A1) e ph 20 Bl o A1 BE AR 2B 1 ST 77 5, BoNT /F5 i BoNT /FA
VAMP 3 £v7 €0 27 ERDQKLSELDDRA (SEQ ID NO:32) k4 ik .

[0080]  FE AL HHIMHTI Z MK — A0t 77 57, VAMPE AV A2 BoNT/Bik TeNT VAMPZA , I
o2 D8NG BRI L B T-VAMPHIYIBoNT /Bl TeNT ) r5 [ C ARty o

[0081]  BoNT/BukTeNT VAMPF:f, B4R HIEBoNT/BukTeNT VAMP1,VAMP2#I/EVAMP3 {7
(S5, 4 -

[0082]  « FETSAAKLKRKYW(SEQ ID NO:22)

[0083] < FESSAAKLKRKYW (SEQ ID NO:23)

[0084]  « QFETSAAKLKRKYW(SEQ ID NO:24)

[0085] < FETSAAKLKR (SEQ ID NO:25)

13
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[0086]  « FETSAAKLKRKYWWKN (SEQ ID NO:26)

[0087] < ETSAAKLKRKYWWK (SEQ ID NO:48)

[0088] < FETSAAKLKRKYWWK (SEQ ID NO:49)

[0089]  « QFESSAAKLKRKYW(SEQ ID NO:50)

[0090] < FESSAAKLKR (SEQ ID NO:51)

[0091]  « FESSAAKLKRKYWWK (SEQ ID NO:52) .

[0092]  HF—ANSjie )y 2 HH, BoNT/Bk TeNT VAMPZEf, 45 Il /£ BoNT/Bik TeNT VAMP1,VAMP2
1/ 8k VAMP3 35457 , B4 516 FASEQ ID NO:227SEQ ID NO:26H1SEQ ID NO:48ZSEQ ID NO:
52 A % 090% ,91% ,92% ,93% ,94% ,95% ,96 % ,97 % ,98% , 99 % 1k 100 % ] —1
SR 7 A ek F LAl o A2 — M e I S0 5 560, BoNT /Bl TeNT VAMPERA 5
FETSAAKLKRKYW (SEQ ID NO:22) skFETSAAKLKRKYWWK (SEQ ID N0:49) A Z%E/090% ,91 %,
92%,93%,94% ,95% ,96 % ,97 % ,98% ,99 % 5k 100 % [ri]— Pk (K S/ 741 ok 3L 40 % o AF
FEAR GBI 92t 5 Z€ W, BoNT/Bak TeNT VAMPZ A7 {U & FETSAAKLKRKYW (SEQ 1D NO:22) 5k
FETSAAKLKRKYWWK (SEQ ID NO:49) ulHH4H ik« & NI i, 456 a — R PR A 52
VPR IIBONT /B VAMPLIEY, 1fiy ELik 50 VP A2 MIBoNT /F VAMP )

[0093]  FEACL AU Z K — A 30007 56H, VAMPER (2 BoNT /G VAMPFA, FLrh % /D
SASASLR TS I LB v T-VAMPH I BoNT/ G E 1 (37 45 f1IC - Ak o

[0094]  BoNT/G VAMPZ:fi, BEERRIEBONT/G, VAMPL , VAMP2AIT/ 5k VAMP3 G {57 [ 5241, A4 «
[0095] < AKLKRKYWWKN (SEQ ID NO:27)

[0096]  « AAKLKRKYWWKN (SEQ ID NO:28)

[0097] < AKLKRKYWWKNCKM (SEQ ID NO:29)

[0098]  « AKLKRKYWWKNLKM (SEQ ID NO:30) .

[0099]  {F—ANSJit /5 25, BoNT/G VAMPER A, 5 Bl J&BoNT/G VAMP1 , VAMP2I1/ 5 VAMP3 7%
7, 1928 51 FISEQ ID NO:27ZSEQ ID NO:30/F4 A % 090% ,91% ,92% ,93% ,94% ,
95% ,96 % ,97% ,98% ,99 % 5 100 % [F]— 1 [ S 312 7 71wk FH L 2H A o AR DL e 1) STt T 58
H1,BoNT/G VAMPFAv £4 2 5 AKLKRKYWWKN (SEQ ID NO:27) 5% /090% ,91% ,92% ,93% ,
94% ,95% ,96% ,97% ,98% , 99 % 5100 % [F]— V=) Sl FEFR Fy 21 5 F LAl o £ BEAC R 5K
Bt 75 2 BoNT/G VAMPZE /v £3 2 AKLKRKYWWKN (SEQ ID NO:27) 5k rhEL 41 »

[0100]  FEACL AU Z K — A 3007 S6H, VAMPER (2 BoNT /X VAMPEA, FLrh % /b
8/ SE TR IR IE B Fe 57 T-VAMPHIRBONT /XU K5 I C - A o

[0101]  BoNT/X VAMPZEA, HEFAIIEBoNT/X VAMPL, VAMP2A1/ B VAMP3 57 1) 52431, fud »
[0102]  « ADALQAGASQF (SEQ ID NO:53)

[0103]  « ADALQAGASQ(SEQ ID NO:54)

[0104] < RADALQAGASQF (SEQ ID NO:55)

[0105] < ADALQAGASQFE (SEQ ID NO:56)

[0106] < ADALQAGASVF (SEQ ID NO:57)

[0107] < ADALQAGASV (SEQ ID NO:58)

[0108] < ADALQAGASVFE (SEQ ID NO:59)

[0109] < RADALQAGASVF (SEQ ID NO:60)

14
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[0110]  « RADALQAGAS (SEQ ID NO:61) .

[0111]  E— ANt /5 28, BoNT/X VAMPZR A, 5 Al J&BoNT/X VAMP1, VAMP2F1/ 5 VAMP3 7%
f7, A5 5% ISEQ ID NO:53%SEQ 1D NO:61(1F4E % /090% ,91% ,92% ,93% ,94 %,
95% ,96% ,97% ,98% , 99 % 5% 100 % [F]— P (1 G FE R Fy 21 5 ph LA o AR e 1 St 56
F1, BoNT/X VAMPZ: {37 £ 25 55ADALQAGASQF (SEQ ID NO:53) 5% /090%,91% ,92% ,93% ,
94% ,95% ,96 % ,97 % , 98 % , 99 % 1k 100 % ] —ME A 24 FLBR - A1) ke pR L 4H Ak o £ BEACR0E 1 512
Bt 75 2 BoNT/X VAMPZE /v £0 2 ADALQAGASQF (SEQ ID NO:53) 5k FHEL 41 »

[0112]  BoNT/X VAMPZA, BEHFAIEBoNT/X VAMPAZEA [ LA S5, CufiE .

[0113]  « SESLSDNATAF (SEQ ID NO:62)

[0114]  « SESLSDNATA(SEQ ID NO:63)

[0115] < KSESLSDNATAF (SEQ ID NO:64)

[0116]  « SESLSDNATAFS (SEQ ID NO:65) »

[0117]  AE—ST0tE 5 56H, BoNT/X VAMPERAL, 5 Il EBONT/X VAMPAZRA , U5 5% 1 SEQ
ID NO:62Z%SEQ ID NO:65[ 544 %E/090% ,91%,92% ,93% ,94% ,95% ,96% ,97 % ,
98% ,99 % 1k 100 % [ — 1 (1 3508 1 A1) ke FH LA B o AR D age 1) STt 75 26 Hh , BoNT /X VAMP#
{7432 5 SESLSDNATAF (SEQ 1D N0:62) 454 /090% ,91% ,92% ,93% ,94% ,95% ,96 % ,
97 % ,98% ,99 % 5k 100 % [F]— P [ 2 5EFR e 41k P LA B o A8 B ) 50 Jit 5 26 v, BoNT /X
VAMPZ537 {02 SESLSDNATAF (SEQ ID NO:62) ik F L4 AL -

[0118]  BoNT/X VAMPFA, BEHFAIEBoNT/X VAMPSZA [ M55, CudiE .

[0119] < SDQLLDMSSTF (SEQ ID NO:66)

[0120] < SDQLLDMSST (SEQ ID NO:67)

[0121] < RSDQLLDMSSTF (SEQ ID NO:68)

[0122]  « SDQLLDMSSTEN(SEQ ID NO:69)

[0123] < SDQLLDMSSAF (SEQ ID NO:70)

[0124] SDQLLDMSSA (SEQ ID NO:71)

[0125] < RSDQLLDMSSAF (SEQ ID NO:72)

[0126]  « SDQLLDMSSAFS (SEQ ID NO:73)

[0127]  « RSDQLLDMSS (SEQ ID NO:74) .

[0128]  /E—/Sit 5 56H, BoNT/X VAMPERAL , 5 Il EBONT/X VAMPS3A , 75 5% 1 SEQ
ID NO:66%SEQ ID NO: 7410541 % /090% ,91% ,92% ,93% ,94% ,95% ,96 % ,97 % ,
98% ,99 % 1k 100 % []— P (1 3508 - A1) ke FH LA B o AR D a2E 1) St 75 26 Hh , BoNT /X VAMP#
375 5 SDQLLDMSSTF (SEQ 1D NO:66) A % /090% ,91% ,92% ,93% ,94% ,95% ,96% ,
97 % ,98% ,99 % 5k 100 % [F]— P [ 2 5L Fr 41k P LA B o A8 B ) 50 Jit 5 56 v, BoNT /X
VAMPZ537 402 SDQLLDMSSTF (SEQ ID NO:66) ik Fi L4 AL -

[0129]  BoNT/X VAMPZA, EHHFRIEBONT/X YKT6 A [ H A A7, Fudh :

[0130]  « SEVLGTQSKAF (SEQ ID NO:75)

[0131]  « SEVLGTQSKA (SEQ ID NO:76)

[0132] < KSEVLGTQSKAF (SEQ ID NO:77)

[0133]  « SEVLGTQSKAFY (SEQ ID NO:78) »

15
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[0134]  /E—AN30JE T 27, BoNT/X VAMPERA , Kl & BoNT/X YKT6F A , £07 5514k FI SEQ
ID NO:75Z%SEQ ID NO:78[FAIAHZE090% ,91%,92% ,93% ,94% ,95% ,96% ,97 % ,
98% ,99 % 1k 100 % [ — P (1 3508 - A1) ke FH LA B o AR D2t 1) STt 75 6 Hh , BoNT /X VAMP#
{7434 5 SEVLGTQSKAF (SEQ ID NO:75) HZ/090% ,91% ,92% ,93% ,94% ,95% ,96 % ,
97 % ,98% ,99 % 5k 100 % [F]— P [ 2 5EFR e 41k FH LA B o A8 B ) 50 Jit 75 56 v, BoNT /X
VAMPZE v 4975 SEVLGTQSKAF (SEQ ID NO:75) ml 4 k.

[0135]  RSCH, ANk B 2 MAZIR sk S R R 7 41 2[RI “Fr A [A]— 1R 1 43 b S A8 F
F7 A FROAR [R5 i AL (R A R A R ok e SR TR BRI R 28 TR L, 96 (] — 1R T AT
S FRAEAN 7 B A R AZ R ok 2 SR PR I B R o DA LB A O AZ H R sl 2 SRR 1SV B
FeLL100. % J7HIE— P TR AT LA e i Ece: , LSO I e AN B E 24 R AL
X B BN 2SR s AN ER AN e 1 2 TRIR P A PR AT 7 4 P ml— M i i E
A DA A SIS RN D1 (R B0 R A T, Bl an 4 e bb e 8 3 (Bl el
NeedlemanfIWunsch, J.Mol.Biol.48(3) ,443-453,1972H5A M) «

[0136] 55— 51, AL HHPS M A AR AL B HUR Z IR Z K, R iR 2 I 8
5 RIRAFAEIVAMPE LR 7 A1 H A 100 % Fe Al Al — M K +-17,16,15,14,13,12,11, 10,18
1616, B 1 5 R S R AR D175 AR , X Fh 2 IR B .

[0137]  FE Rk Sy &, ZIREE LM Ek , o AE FIN- R A/ sl AEC- R o DA T
PEREAR PR AR I S E AN B Sk A1

[0138]  5y—Jy1fl, A ISR T — P B, A S B AL HZ K.
[0139]  fLdtth, R A E e i 1k sl 59 S I R 25 1 0T o 5 2 1 B AR 1) S A3 B 4 R AL I
AR (KLH) |, BRVEEE 1 (OVA) |, FERBREREE 11 (THY) |, A1 1145 11 (BSA) |, K S JBEE 11 g4
Hil77 (STI) sk Z2F A K (MAP) o

[0140] ANty &b, Uil AR S AL HZ I LT s 82 2 F AR k)
FEAR 2 TR HAN B Sk o iR 8 Sk v DLE — Mk 22 PR SR Bl AR R SR I U 51 , QA A
SN, F TR AN - 2R  C- ARt A1/ sl M BE A AR TS YRR AT, Frik S AR ] 5 (2 IKAn/
S EARI) FHA S BRIE B AN B AF AR RIS, £EN- A A1/ sl g BT A e R A (-
NH2) F SR (B A ) R VA AEC- R A/ sl Ml HAT FR AL (-COOH) SRR (U4
RIREAY IR SNTE R AL 8  MsE H A 2 2E (-SH) SRR (b I 2 FR alchm AR I 2
FR) AT S B A #idE (- SH) IR EUETR (U b 2R sl v A DR ) S N T et i o 451
W, FNBEL AT LU AEA A B 22 IR C - ARty mN - AR R DI - e R , Fradk I 2R S5 7
AP I AT RO B — ANV SR TE N By« sl & 5 A AN, et fz Sk T DU TE i R B
P ) I SRR B, A aniek vl DR (2 B /IMIBEREE AT A EAY FL 258 (B2 H 24
R, N SR , AR , 54 SR Bl 24 50R) WIRK - A& IH 5 i M BRI Y S5 B0 45 G - [ B , 491
GGG, GGGGHIGGGGS , ukA- [RIFH , BIUIAAA , ANAAFIAAAAV o /F— N300 T S8 Bk 21 &
230N A PRIRIE A BN, R 225 225 PRI AL , BER 23 5 220 AR AR AL, 1
4n,4,5,6,7,8,9,10,11,12,13, 145k 1 5 FLR TR AL

[01411 55—y, A BB TAR IR AL BB 2 Ik ek 88 B B 177 AR X C - 2R
VAMP IR M BRI T o A5 — > S8 77 ZE R, AR IR 2 T 77 AR 10 C - R it VAMP
PRI 2 s PR o 48 53— S0 7 S H AR B I 67 777 A2 1 C - K VAMP )
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i) B v AR

[0142] PR HUR ) 5 & ARG AN, 2 WLl Greenfield,Edward A., %,
Antibodies:a laboratory manual.Cold Spring Harbor Laboratory Press,2014;
Leenaars,Marlies, fliCoenraad FM Hendriksen.”Critical steps in the production
of polyclonal and monoclonal antibodies:evaluation and recommendations.”Ilar
Journal 46.3(2005) :269-279.

[0143] 255 ARSI IRVAMP AL I 22 v P ik mT DA b A & Wt 20 ik sl sk 11 )i
s, Ban, WFLah, ande 1 Lo, /N, B Bl -, OB, v EE R A o AR TT
[IIVAMPZA [ 25 s BT (AT LA S (IR AR sl BF 43 B, S O o R SR gk
— LA, AR A SR AENT ARG TG 4, o F6 F T AR LRI VAMPER A7 1 55
Nzttt . — L8 & FT7E A SR E TR A IR SS , BldNEurogentec /s w2k “Prii 28K
TR AT SEORIAT T, SRR AE ZB TR, BB LOKANER 18 R EA T3 NN ST 4, 2521
R HR TR BRI AR 5 28 K e iy BRI o 32X AR AT AR PIT i ) 25 v P e A 7 ) — IR R R — >
S

[0144] ATl FHZ R8RS I3 17 A G QAR ST (R VAMP SR A7 1) B e Ak 25 D, 49114
58755 Greenfield,Edward A.,%#d,Antibodies:a laboratory manual.Cold Spring
Harbor Laboratory Press,2014.1 5 < , Bi4d 1= sh¥, BlanmizLahPoande, 1L, /Nl , &
BRI 2 T — R R R I IR 22 el e A A 5 1R 7 A sl e g = A R
PESE S DIEIVAMPI BT HPR S 40 o T DA st PR RO AN TH] s 0 S5 S P e (R AR
JE , BIANFHELTSA (B G e I 7)o e, AT DARE FH s R 4R 15 77 A5 A AR N TRtk
A o A S8 o RO IS TR, B~ AR de eI B rh o3 B 7 AR BTk (1) 2 i o 168
T, RS EE AR AR, I P AN R ik i, sl dn R S A E AL Sh kI, T
JR A A mlbh 2 S A o o8 FH 5 i AR 551 (AN ER & ) R on S OB TR A e A 5 7K A 4
f Rl LUE R AR 20 o 7K A 0 1 A8 3 2 FE AU T LBl A, s A me 14 2
AR ) B R 4 o AR, W B BB R A A 5 A 22 S (/N ERUBSE R T L i
B AT EZATIA o UE I K A= R A0 AT IR B LS LR A 1 (HAT) [R5 7 ki
JETR)/INERU P B TR A ) 2R o AR AR HEROR, V2 E R 4 e 38 P A AT — BB T LU Rl &
PEAE, I IP3-NS1/1-Ag4-1,P3-x63-Ag8.6538kSp2/0-Agl4'E BEIE 2 SR 5 (i HHAT RS 7 5L
Ve Rl S 7 AR RO AR A, FE IR SR RS A E AR P I B S ) By B 2 Ol 51
AT LRSS0, RO A RS o SR 5 P DA rh AR xR At i i e i
W AT 25 5 QDA SR [T VAMPER A7 PR B v B LA« B4R, RT AT S 0T I Hh 450 ]
DI VAMPREPAE RS 725k  ARANEE S E ik, BIATBU Se e E T (RTA) s S B WA B
12 (ELISA) , sl e 5T i i 7 P 0 v 0 e A LTV o PR se P BT IR I 45 S A T Al
PLBS I aAScatchard M ke fifie . = W, 910, Peter J.MunsonfiDavid Rodbard,Ligand:
A Versatile Computerized Approach For Characterization of Ligand-Binding
Systems, 107 (1) Anal .Biochem.220-239 (1980) . /£ %1 Hi AT ARt 24 sc R 4ni i, 4 A PR
MRS T B E BN R e , B 2 AR AT FR e DU b A A8 o sl 2, 1l
VAt et A & W 20 K 2 1 o sl R a2 40 41 5 S R 1 ST, A oAk e ol 4
JORSCIE , R S5 5 AR ST AR IO VAMP SR A7 ) B S P B4R o FH T 77 A AR e bl 4 Fee o1
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SCE R R B2 R R AR 9 an FE AL R AR Pk 4 (Amersham GE Healthcare,
Piscataway,NJ) ; F1SurfZAP MM Wi i~ {4 i 7171 & (Stratagene,La JoITa,CA) o 535k,
T A e TR s ST IR 5 AR 1 S AT LAAE Bl dnLadner 56 A SE % F15, 223,
409;Borrebaeck® A FEELF]5,712,089;GriffithsZ AFEE L F]5,885,793;Griffiths
S NZEEE 5,962,255 ;McCafferty®: ASEE % H]5,969,108;Griffiths%E A EEH %6,
010,884 ; JespersZE AZEEEF]6,017,732;Borrebaeck®: A FE[E %L H6,027,930; Johnson
TNEELH6,140,471;McCaf ferty® ASEEELHI6,172, 197Hh#2), AR w51 1
BARIFNAL

[0145]  Gj—J51f, A LWt T S5 5 ACL Bt 2 ek a2 1 B A

[0146]  FF— ST M, PLidE 2 e lEhTA.

[0147]  FF— NS0T M, PridoE B e DA

[0148]  Huik i) 2K ak 8 1 T2 TR S5 5 5% A0 0 Rl LA o 0 V-1 fide 2 i 45 (K ) >k
A A O T AR - B S R AR S T HUAR - R B S A i
SRS A o ST S ZAMER s, O HL I (9K /Kalbb 8 X, HhKa g ik g &
R KDE PRI E R £ K = [Ab]x [Ag] / [Ab+Ag] , HH [Ab @ BRI BE/R IR
[Agl 2P EE /R L, I HL [Ab+Ag ] 2 Hik - iU 2 S BE R IR BT, o Y Rk T
RIS, T I B X BB A0 40 IO B o V-1 e 25 5 200l N, B 5 BBt R 45 Sk 5%, 5kt
RSP 2 25 & 5 M TG

(01491 YE—ANSis 5 5 v, AR BRI Bpk S5 IR 22 Ik 4 1 B 7 22 TR AR K 10 M
FEARR IS 5 56 v, AR BRI SR 22 e ek 11 2 AN AOK I T 107 MG 8 B8 )
S5 S rh AR BB SR 2k 2 1 B TR K 1 107 M £ BE A 36 1 5t 1y 56
AR IR S 1R 22K 15T 2 T AR T 10 M A SR i S 5 e v, A 2 B
ik S HUR 2 IKEk & A B TR FOK, T 107 M. AE R AR R R St 5 56 i AR BRI LR 5
PR 2Rk & 1 B IR T 10 Mo AE SR e i 52t 5 g v, AR R BT A S TR 2k
B A B AR T 10 7.

[0150]  Lj—J5if, A & WIHR At T AR A& B BT 1 VAMP L) BIAR R #h 48 5 R A T
VAMP Y1) 58 2 4 i o) i

[0151]  fE—SE 7 5 H 1z T AR sl B A T

[0152] 55—yl AL HHER B T —Fie 40 Fh i i D)5 VAMP AR B i 228 55 22K Aff i VAMP
PIRI Tk, s

[0153] &) FEIE AR IR PR R RIS PRI ST N, (HA SR R A 48 05 21 ik 5

[0154]  b) {F 1wt UIFIVAMPIIAR PR 5 55 2= DIEIVAMP =, (S0 4m i) it Jot PN 25 5 1
X CAR s VAMP LI E] P 1) 28 — A oA i T 28 — A oA 5 COR B VAMP L) B W 45 511
S N Hfl, For TR S AT AR AR T A A W H A A

[0155]  ¢) afl el i 5 3 FEAS Tk 28— A LA S5 COR R VAMP YD B i & 15

[0156]  fF— A 7 S ARIEAC L IR 5 ik fudfid) i 18 0 7 T e S Pk B —
S IMHTR S G AR VAMP LI i

[0157]  FE AR IS T — A 30 7 S b, P BRb) R s AR 1d T Bk 28 APk 5 ek
VAMPZE & USSR 1, S AT 4 R A0 J5T PN 2540 55 AT 2 VAMPIY 28 A (s fid s 25
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BRe) BB M A 5 TR I 28 AT 5K VAMPI 25 &, P 3Rd) B 4d i iE 51y
e B S TR S AP AL AN A K VAMPI

[0158]  fE—/NSt s &, 2y e AN B AT Tk

[0159]  IRAIHELARN DUH NS, 555 — DUk Es & 10 C AR VAMP DI =i i (1 38 hin /
o 55 28 A TS, A AR VAMP B R ik 2D SR DT RIVAMP AR F A 42 55 25 5 1) VAMP
DI 0 .

[0160] NSy ZEHh, 28 AP TR S 55— A B TAAHR] , 45 G CoRum VAMP Y]
Y4 VAMP

[0161]  fr— e e S0 Ty, 28 A PR A R T Frak 55—k, B 5 ek
VAMPES S HA 5 C- R VAMP IR W& & o i i, 28 A TR SR 2 55 = DI
JANR U I VAMP R AL 25 & o« Sl BT I SS AL FE T &Pk, 9l Wab3347 (Abcam) Bk
ab181869 (Abcam) »

[0162]  AE— ARSIy 2, i A AE A DD EIVAMPIAR bR AP 42 25 25 I VAMP L))
FYARFREIEGT

[0163] &) MG AR AP R ZIE MRS N AN SR R 2 55 2 e il 5

[0164]  b) fE TR AR AN BTN A3 T

[0165] o {raf i DIFIVAMPIAR [ i 25 85 22 VIHIVAMP |, 7518 T 28 — A8 4 ¢ 5 CoR g
VAMPYIEI P S T S T, Be e W CoRu VAMP U 3 P i e — A6 bk , Eorp ik s —
SIHTACEARIEA L BT , 5 CAm VAMP ) W A4 K VAMPES & 5 1

[0166] o Befiliss — A4, FE 54 K VAMPES S {H AN 5 C AR VAMP LD B W4t 4 5

[0167] ) W 55 A

[0168]  « Sk S CAIRHVAMP L E] A4 K VAMPHI S 75 5 il

[0169]  « S A MPTIA S 2K VAMPIIES & 5 Fl

[0170]  d) i@ M SR

[0171]  « CORuRVAMPUIEI A0 55 28 — A TR S G 1 4 K VAMPIY 21 5 15 AT

[0172] o 588 MBS SR VAMPI E .

[0173] ARSI R A SUE RIS , 558 Rk ss & 10 K VAMPRI &>, AN 558
— RS, G 14 K ANC AR it VAMP DI i) 40 5 B A AR 2R B DDRIVAMPI AR [T A 22
FHRIIVAMPUIE].

[0174]  fE 73— A FARIG S bE /7 S, i e AR AN i i D) EIVAMPIOAR R A 4525 X VAMP
DI T 1k A -

[0175] &) MG AR AP R TGRS N AN SR B 2 25 2 e il

[0176]  b) a1k DI VAMPIIAR bl #2285 2 VI FIVAMP i , (S FirR 4 () An it Jo N 5 5 ekt
CoA VAMP Y] P 1) 58 — A M A 1 28— A8 A 5 C AR VAMPES S [ 45 T H2 ik,
T TR 58— A T ACEARIEA A I TR , 455 CoRum VAMP LI ] P 14 K VAMP;
[0177] o) s 5 15 A

[0178]  « Sk SCAHVAMPYIE N 25 5 5 A

[0179]  « S AMPriA S 2K VAMPINES &5

[0180]  FHrn, S5—A0 M B TIA 5 CAHVAMP LI E] = 45 5 7= R 11045 5 7] DA S —AS bk
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5 KVAPE GBI ES X 0 I f

(01811  d) ali it My SR

[0182] o 55— A0TSR CAImVAMP L] =4 v s Al

[0183] o HEE— R MPTIREs & 104 K VAMPI i .

[0184]  RGURFIRN BEREIE , 558 —PrIR g5 G I CA G VAMP U] P2 1) e 1 G AT
5 SR A 2 5 14K VAMPYY i (1 0D 2 BH i 1o DRIV AMP 4% bl A 45 25 22 [ VAMP )
E|E .

[0185] 55—yl , AL IHER M T —Fhill g 524035 Hon U0 EI VAMP AR B 44555 2210 S e i
YRR Ak

[0186]  a) [A] N AZARE AT IO FR N D) B VAMPIOAR BRI A2 85 21

[0187]  b) Al A AR AR ZTE PRI S N, AN 5 20 Ba) (U e ik 5

[0188] ) aHiad U)HIVAMPHRR R #4565 22 UIEIVAMPS , fE R 40 4nfie ot N A9 5 515
CAVAMP Y E] P2 1) 56— M B TR A S T 56— R M TR 5 AR VAMP ) B = 25 5 1 4%
PE T Ffh, Hor Rk 28— A T ACEARIEA L IO Bk ;

(01891 d) aH T A5 A5 LA 28— AP (A 5 CASm VAMP LB P 4545 5

[0190] &) Etb 5 S —ASMIHTIARES G CAImVAMP LI =4 ) i 5

[0191]  £) FHRAVEXS BRI R 2 2P BRa) e) I

[0192] ) EbEEER (o) A () 5 ik 55— M B TR S5 5 10 C - AR VAMP LD ) P4 i, 3
HRAS TP B () T S TR S5 — A B TR ZE & 1 C- AR mVAMP DB =it i, 7620 3R (e) Hp
S 5 AR 55— ML AR 45 A T B 1 C - AR VAMPEI )= , e BAFAE £ DI VAMP
AR R A 22 85 R PRI TR

[0193]  fE—AN9fE 5 S, PR ih CudiE RIS IR T 2 20 BRa) ) o

[0194] QAT T, KRGS “BH0 VDB VAMPIIAR TR A 88 R IR AU B4R FR A
K DA BT 1E DI VAMPIR AR b 10 228 85 25 A8 A2 E T R PR LR T TE I Dy & & 003
VAMPHAR I P8 8 R AT BTk -

[0195]  YE—ANShtE )5 b, S e FLal - AL Lk I St 5 S, 32 2

[0196]  FE—ANShE 7 S AR 1 S RAT AR L LS AR

[0197]  YEZE5 T UIRIVAMPIORR B 4845 25 Z 117, 76 VI BIVAMPIRR B 4845 22 (1 PR IR AL
HE 2 e kA2 I DIBIVAMPIIAR TR A 22 5 R 2 IR AL 2 I, T A M SZ AR R AT IR i o 7
— A EARSE T 2, TR SR R FH DD EIVAMPIOAR B 48 5 A0 EE B A Bl i 323
o

[0198] QAR H, ARGE “X FRAE AL & F8 i AL BN A AR DU A AR AT AR
T H AL FERAPE RS A o O T 0 DI EIVAMPRORR B P 85 I HR AT, AT DA
Fifx T U)RIVAMPIRR B 2285 2 A PRGRAFBAPE R B, L AT AR Tk 42
PR R F 52 D) EIVAMP AR B AR5 5: 7R TT BRI AR IR AR A 5 B AR %
Ea T DIHRIVAMP AR BRI AR 22 25 AN R AR ARE i 5 M MR B T- DI VAMP AR TR i
BRI RS R S T -

[0199] ST SR UIBIVAMPIIRR R £865 22 I PR R TR, 7] AN DD EI VAMPIIAR TR 55
ZA I REED U I ARAT AV BRI FLERRHOARBR T3 T pa il e vh

20



CN 109844130 B W OB P 18/38 T

(I B R 5 A A4 PN AR R G BRI R A 5 DA K il S e ), (1l
TR DIEIVAMPIUAR IR A2 85 R 52 10

[0200]  FE—NStE T &, 2 R AN AT T

[0201] 5 F - e eV 0 1A — A S0ty &b, P8R e) BB ARl T ATl 28 A4S
PUAR S K VAMPEE S IS 1 (AT R 4 i 4R 5T N A4 55 4 K VAMPTA 28 A8 4t
PRz il 25 R ) AR I i AR A T 2 A TR 5K VAMPIY 254, b Be) BUFEE
i PTG ARSI UA S A4 K VAMPI

[0202] NSy ZEHR, 2B AP TR S S — A B TAAHR] , 45 G CoRum VAMP Y]
YA VAMP

[0203] 5 — /e ade S0 Ty S, 2B A I PUARAS R ATk 55— Bk, O H S ek
VAMPES S HA 5 C- R VAMP IR W& & o i i, 28 AT SR 2 55 = DI
JANR U I VAMP R AL 25 & o« Sl N BT I 52 A 15 T &Pk, 9l Wab3347 (Abcam) X
ab181869 (Abcam) »

[0204] AN ELRSITNETT SH 1E 521l FR DRIV AMP AR R A0 28 85 22 1 S 32 i 52 12 114
Tk

[0205] &) () A2 ZRAFIMAE A I DB VAMPIAR IR AP 42 R 2R 5

[0206]  b) A AR IS 2GRNSR T, (HANIE 5 20 BRa) M 42 il

[0207] ) fiffriR 4O A s N A T

[0208] o i IEIVAMPIURR be 10 22 25 K VAMP U J , 7518 T 28 — R T ik 15 CoR i
VAMPE B 4h S AR N |, Bl S C A VAMP Y I =) S5 — A8 T, Horp ek 25—
SHTACEARIEA L BT , 5 CAm VAMP ) W A4 K VAMPES & 5 1

[02091 o Jflee A MIH TR, I 5K VAMPES & H A 5 CAR R VAMP Y I -4 4 5

[0210]  d) & A I T4 I

[0211] o ZE—PHupk 5 CoREGVAMP )] ) 14 K VAMPI 45 55 5 1

[0212]  « S ASMPTIA S K VAMPIN S &5

[0213] e) HH{L

[0214]  « CORuGVAMPUIEI = H)A0 5 28 — R TR S G 4 K VAMPIY 21 5 15 AT

[0215]  « 555 R TARZE SN K VAMPI & ;

[0216]  £) FHBHMEN AR AR E 2 2 BRa) &e) 5 1

[0217]  g) LEERSPEE (o) A1 (F) H S ATk 85 —A BT iR 25 5 1 C- ARm VAMP LD E P i,
FIAET T 2D B8 () FRIAHR &, 7020 B (o) WA I 2 55 Bir il 88 — A M P AR 45 5 19 C - R

VAMP Y] = A4 VAMP AR B AN/ Bk 55 28 A I PT AR E5 S T A R VAMPI A e i e BH A

FEEPN DI EIVAMP AR R Ah 22 55 22 I HRRI TR

[0218] {1 Jj— A FLARSE T SEH, i 521U O DD VAMP IR bl A 28 85 22 11 TR <2

(ERIOPSPFREIEGT

[0219] &) (A SR ZRAFI ML A I DI FIVAMPIAR IR AP 2 R 21 5

[0220]  b) A AR IS 2GRNSR T, (HANIE 5 20 BRa) M 4 il 5

[0221]  ¢) i DI VAMP AR bR 42 55 R I VAMP LD I, 7018 1 288 — R ik 15 CoR i

VAMP LRI &5 AR 45 E 1, BT iR 40 0 40 i J5T PN 25 W fi B0 CoR g VAMP LI W 1) 65
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— R , FoHp B S5 — R TGS AR IR A A BHIR oA, L85 G CoRumVAMP LI ] P 4
K-VAVP;

[0222]  d) s A5 T B

[0223]  « ZE—Hifi 5 CRUERVAMP Y| P2 A K- VAMPI 25 45 5 11

[0224]  « SE—ASMPTIA S 2K VAMPINES &5

[0225]  JHLrh S5 — AT 5 CoARmVAMP YT ) 85 5 7 AR R 5 P DA S B — A il o 5
ERVAPEE G A s 5 X T

[0226] ¢) H1iL

[0227]  « 55— MIHTIARLS ST CoAR R VAMP LI E] 41 & 5 A

[0228]  « 55— R MIBTARZS SN KVAMPI & ;

[0229]  £) FRHVEN R A U R 2P R a) Ble) ;

[0230] @) PLELER (e) A1 () W SRR S5 — R M HTIAREE 5 HOC - A VAMP Y B =iy i, 1
HAR T2 3R () HRARRN &, 722285 (o) FR S ATk 58— A8 i &5 A 11 C- A VAMP L))
P BARE A/ 2 5 S8 — A TS A 11 2 K VAMP I e v e BH A7 A SN DI EIVAMPTR R
[ SIS SR AIEINS

[0231]  ASCH, “UIFIVAMPIAR I A 428 317 SRR IR M 4285 2%, HL S HE4II 132 k&
G R RREE (L) R R IR, R A & E /K EDIEIVAMP , i 40 48
WA 1R e

[0232]  flLletth, £ A BHIN 5 T Mg b, DIRIVAMPIR R bR #1122 25 22 B4 BoNT /B, BoNT/
D,BoNT/F,BoNT/G, BoNT/Xuk TeNT#24f . &1, BoNT/B, BoNT/D, BoNT/F, BoNT/G, BoNT/Xik
TeNTH#EE 50k F LA R4

[0233]  -SEQ ID NO:2[%dtfiaiktil 441, sk SHEAEDT0% k% D75% ,80% ,
85% ,90% ,95 % 599 % ¥ A Al — MR Z K71

[0234]  -SEQ ID NO:4MsdLifiasktil 442, sk SHEAEDT0% k% D75% ,80% ,
85% ,90% ,95% 599 % ¥ A Al — MR Z K71

[0235]  -SEQ ID NO:6[f2A ARk 1 5439, sk S A2 D70% , Lk =D 75%,80%,
85% ,90% ,95 % 599 % ¥ A Al — MR Z K71

[0236]  -SEQ ID NO: 7/ % e ki1 %446, 5 S A AEDT0% , Lk ED75% ,80% ,
85% ,90% ,95 % 599 % ¥ A [l — MR Z K741

[0237]  -SEQ ID NO:41f/5A iRkt 5439, sk S HAHF = /D70% , ik 5 D75% ,80% ,
85% ,90% , 95 % 5%99 % 3 4 [Fl—E [ 2 Ik 741, A

[0238]  -SEQ ID NO:8[fA AR kL1 5456, uk S A2 D70% , Lk =D 75%,80%,
85% ,90% ,95% 599 % ¥ A [l — LRI Z K741

[0239]  RFEfR, WiASCAFARFJBoNT /B, BoNT/D, BoNT/F, BoNT/G , BONT/Xuk TeNT 44k A7 1)
FHIVAMPITBE

[0240]  FE A AT Tkl I ) —A> S0t 5 S H , DIEIVAMPIAR I i 25885 25 126 FI BoNT/B,
BoNT/D, BoNT/F, BoNT/G, BoNT/XHITeNT .35 24, BoNT/B, BoNT/D, BoNT/F, BoNT/G , BoNT /X,
TeNTHI 51 H DA IO

[0241]  -SEQ ID NO:2sk 5HIEAHFEDT70% , k2 /D75% ,80% ,85% ,90% ,95 % 199 %
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FrAlE— M 2 KA1,

[0242]  -SEQ ID NO:4,k 5 HEAEDT70% k% 75% ,80% ,85% ,90% ,95 % ik
99% Fy A [Fl—PE 2 K41

[0243]  -SEQ ID NO:6,k G HEAEDT70% k% 75% ,80% ,85% ,90% ,95% ik
99% Fy A [Fl—PE 2 K41,

[0244]  -SEQ ID NO:7,sk 5 HEAEDT70% k% 75% ,80% ,85% ,90% ,95 % ik
99% Fy A [Fl—PE 2 K41

[0245]  -SEQ ID NO:41,sk 5HHAGEDT0% , k% 075% ,80% ,85% ,90% ,95 % 5k
99% - AIE— R 2 K51,

[0246] -SEQ ID NO:8,sk 5HAAHZELT0% , Lk E/>75% ,80% ,85% ,90% ,95% ik
99 % Fy A [Fl— MR Z K741 .

[0247]  RFEMR, UnASCAT AR 1JBoNT/B, BoNT/D, BoNT/F, BoNT /G, BoNT/ Xk TeNTHA B #4525
FHASE AN FIS R, FHR R R 72 2 41 SR D EI VAMP BE

[0248]  fr— A3 S, DIFRIVAMPIUAR R AP 42 55 202 B HIR (mosaic) MIZREE 3K B
FRA FIORGE “BHR i A8 K R RN RE A S 2, Bk H S — MR &
HE GIOARFE SRR E A S E) (05 /DA Thas sl , IR R E s 4 &5 2l s~
BB E DN IDEREE IR « RIRAFAE DIV AMPIY) S 22 55 2211 S A1) 52 BoNT /DCHIBONT /
FA.BoNT/DCH 25 IfiL {75 DI LGt FITH S5 A 38 R 1L 17 AL CIOH 45 4938, Nakamura K5F A,
“Characterization of the D/C mosaic neurotoxin produced by Clostridium

botulinum associated with bovine botulism in Japan.”Vet.Microbiol. (2010) :140:
147-154, 1fiBoNT/FAFHBoNT/F5524E , 5 HF 5 UIAHDCHUH, S5 AL FIBONT /A TH ZE A 2 1k
(Pellett,Sabine® A ,”Purification and Characterization of Botulinum
Neurotoxin FA from a Genetically Modified Clostridium botulinum Strain.”
mSphere 1.1(2016) :e00100-15) .

[0249]  AE—ANSJE )7 5, VIHIVAMP AR Pl il 22 55 22 & 108 F BoNT/DCABONT/FAFK EEfp i
SRR

[0250]  fF ANty S, DIEIVAMPIIAR I A2 55 22 ik 5 (chimeric) 48R 3R« AN3L
BT IARGE “RE AR R IR E G R, HES P2 MR A 5B —MEs R
SEREM— A 2N E 5 e m RIS I, kA A s R AT IR A SR
2555 2 LH SRR B 28 22855 22 H S5 M iR S A 2 8 2R 0 D) — D L2 X 1
MR R, RS E R RILHH SR B 28 A5 R IUH S8 Ik
PR RIIBIFEGBI607901 . 4 (HAR L TT) FRERAL, Famad 51 AASL.

[0251]  fF— NS T S, VIRIVAMPRUR R fP4e i 2 ik f A s R, HE S

[0252]  -3EBoNT/B,BoNT/D,BoNT/F,BoNT/G,BoNT/Xuk TeNT[544%% (L) ,

[0253] -3k [HBoNT/A,BoNT/B,BoNT/C,BoNT/D,BoNT/E,BoNT/F,BoNT/G,BoNT/Xuk TeNT[¥]
H S5,

[0254]  -3KHBoNT/A,BoNT/B,BoNT/C,BoNT/D,BoNT/E,BoNT/F,BoNT/G,BoNT/Xuk TeNT[%]

oS H L

[0255] -3k 4 BoNT/A,BoNT/B,BoNT/C,BoNT/D,BoNT/E,BoNT/F,BoNT/G,BoNT/Xuk TeNT[#]
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Ho AL,

[0256]  Hrh /DA EE ek AR R 2 & %

[0257]  YE—ANShE )5 &, VIRIVAMPRUMR R P4 2SR e a1, HE S

[0258] -3k [93% [1BoNT/B,BoNT/D, BoNT/F, BoNT/G, BoNT/XEk TeNT[ & — PR R th S i
[FILH 5 A I,

[0259] -3k H 1% F{BoNT/A,BoNT/B,BoNT/C,BoNT/D,BoNT/E, BoNT/F,BoNT/G,BoNT/X&k
TeNT[1) 28 IR A 22 15 21U H S5 A,

[0260]  Hrh oA AR AP LE R 2 A .

[0261]  YE—ANShE )5 S, VIRIVAMPRUMR R P 2SR e £, HE 5

[0262] -3k [3% [1BoNT/B,BoNT/D, BoNT/F, BoNT/G, BoNT/XEk TeNT[ & — PR R th S i
[LHH S5 ALK,

[0263] -3k [ 1BoNT/A, BoNT/B, BoNT/C, BoNT/D, BoNT/E, BoNT/F, BoNT/G , BoNT /X ik
TeNT 5 i bR i 22 25 22 OH, S5 A3,

[0264]  H A AR WP EE R 2 A .

[0265]  LJEIVAMPIIRR BRI 4565 25 P] DUEIB IR NP s R AT AEY) , SRR T R
R IPLE BRI AR AT P S — Pk 2 PR , L5 R8R CRIBI) TE
NP R AL OB, s 58— a2 ME NN E IR, AR T RIR OB
(19) JE A8 2 AR L, AEXS TR IR CRABIRIT) AR B 88 2701 ISR B fh 42
B RAE— NS G A BRI IR 781« B I rl MBIl 2 45 21 DDAk
T3 Bl s R A .

[0266]  GUASCRT R IE I VI EIVAMPIIAR TR A8 ds R OREE 1 SR04 I 2k gh 6, 4%
PR B AN TR I DI EI VAMPIY BB

[0267] (BRI DIEIVAMPIIAR IR #h 2865 25 P DAAE BB I 2 35 R e 1 vp A — A ek 2 /M8
Ui (BIAMEOH S5 A93) |, e B B FE R LA LE KSR CRABARIN) #ih 4585 2230 i AT
[R5 AN 455 R AN B S5 A3 R 1 2B 1 ] S B 1A 22 IR &5 B (S kil &5
R3S 26 1 BT AR S v s HR IR 3E , LR 5 25 IR 2 AR/ iR e 2 4R 2
TS ARINES & o SE B I 2885 2210 SR T-W0 2006/027207HIWO 2006/114308H-,
PR SCHR M o 5 | RO NS Bl , 2K [ BoNT/BRf 22 85 Z2 [H S . B 2 D —
AN G R RIE IR AN Ik ok, B 5 R IRBONT /B H J7 AIAHEE B IIBONT /B H £ H4/5
XSyt TIHIEE S SR I/EF < BoNT/B H, I 45 F I Hh 51 () S SRR L AR S Il sk
JRELAEW02013/ 180799 AN AT IPCT/US2016/02421 1H A (435 5| FHFEAATD H,,
25 AL 35 R A i 1) S SR R L U N Il e A A 2k B R A U R AR - V11 18M;
Y1183M;E1191M; E1191T;E1191Q;E1191T;S1199Y;S1199F;S1199L;S1201V;E1191C,E1191V,
E1191L,E1191Y,S1199W,S1199E,S1199H,W1178Y,W1178Q,W1178A,W1178S,Y1183C,Y1183P
FHAA.

[0268]  fF— NS 7 S H, VIFIVAMP R Pl i 2 55 22 2 BB IR AP 2 5. 25 AP
ARGE “EgT A A 22 85 207 (RO “SE A 2 I, “TST, “TVEMP” 5k “TEM”) J2 458
B AR IR SRS S IO RE RS (TM) IO PR P2 55 28 o TR DA AR IR AP R R AR U0
3 B A HH i A AR 3 o FE T RE ) PR P28 85 2R 1 S B T T-W096 /33273, W098/07864,
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W000/10598,W001/21213,W001/53336;W002/07759,W02005,/023309,W02006/026780,
W02006/099590, W02006,/056093 , W02006,/059105, W02006,/059113,W02007,/138339,W02007/
106115,W02007/106799,W02009/150469,W02009/150470,W02010/055358.,W02010/
020811,W02010,/138379,W02010,/138395,W02010,/138382,W02011/020052,W02011/020056,
W02011/020114,W02011/020117,W02011/20119,W02012/156743,W02012/134900,W02012/
134897,W02012/134904,W02012/134902,W02012/135343,W02012/135448,W02012/135304,
W02012/134902,W02014/033441,W02014/128497,W02014/053651 ,W02015/004464 , fif 71X
BRI 5 T AR .

(02691 i A& A5 ik sl s R A e ) S0 B BB I AZ 4, (30 0 K AT e 4 , T B
g, B R an i, shpdnie, L Eanie , A4, /N i, R RS AN/ sl 25T
A1 o DL, AN S AP TTANI R B2 X BoNT FLAT s UM 41 o

[0270]  XFBoNT HA mBUE MR A1 E ) 52 BoNT H B 5 i [R AN o £ — B8 56 7 26, 4
BoNT HL A5 e B0 MR [ 4 2 4, 055 Z9500pMik BE /)N, Z7400pMik BE /N, Z7300pMik B /)N,
£200pMuk B /N, 23100pMik B /N, 2590pMak B /)N, Z2)80pMik B /)N, ) 7T0pMuk B /N, £)60pMik 5L
/N, Z350pMEl B /)N, ZJ40pMik H /)N, 30pMak /N, 29 20pMik B /)N, 2] 10pMuk B /)N, £ 9pMik B
/N, ZI8pMEk H /)N, A TpMilc B /)N, Z)6pMiak /)N, Z95pMik B/, Z54pMik B /)N, 2 3pMel B /)N, 2]
2pMER B /N, 21 pMEk B /)N, 250 . 9pMuk B /)N, 250 . 8pMuk B /N, £J0 . TpMEk B/, £J0 . 6pMak B
JIN, 250 . 5pMER BN, 290 . 4pMek B /N, 250 . 3pMak BE/N, 290 2pM, 290 . 1pMik 55 /)N, 590 FMik 5
JIN, 2380 EMEk B /N, Z9T0EMER BE /N, 24960 £MEk B /)N, 2950 Mk B /N, 2940 EMEk B /)N, 2930 £ Mk,
FH/IN, 2920 Mk /N, 52910 EMuk B /N BoNT Hh BR5Uk 1) 41 o

(02711 ftydetth, AN DIRIVAMPIIBoNT HLAT = R BT (40 FFraE 30

[0272] A3 )T R, 4 X BoNT H A = BEBSURE I I AR 22 T 4 it , 491 an B2 ot
PREETC L PP ORI/ B A REAR 22 TT « BN, 4 K R 22 e

[0273] A3 )7 SR, AR BN BoNT H A mBUs P b 22 e i &, 91 40BE (2) -
M17,Kelly,LA1-55n,N1E-115,N4TG3,N18,Neuro-2a,NG108-15,PC12, SH-SY5Y, SiMafil/uk
SK-N-BE(2) -C.

[0274]  fE—A300E 05 S6rb, 428 B T ani i ph e g, B ek A S 12 ae
4 (iPS4nf) s e, flani—Cel 1 ® szt i—Gel | ® DopaNeurons iCel 14 %R
fepliZtor, iCell MotoNeurons (4HE) 1528 wl) KRINEEF &, M4 T4l (Axol
Biosciences) ,Peri.4UfiZ571, CNS. 4Uf1Z2 0, Dopa . 4UNeurons (Axiogenesis) , MNP4H Y
(Lonza) , B¢ JEMEIT, im0 (iStem) Fl/E i PSCHTAE M4 (MTT-GlobalStem) .
[0275]  YE—ANshE )y b, v DA IE i 7 2 B RS i 4n i DA 5% 18 = 7K F- IR VAMP , 431 4n
VAMP1, VAMP2VAMP3 , VAMP4 , VAMP5 A1/ Bk YKT6 , BE A6 VAMP1 , VAMP2F1/ 5 VAMP3

[0276]  fF H A L) EIVAMPH 122 75 2 S BoNT/B, BoNT/DCik BoNT /G —N S Jith /5 2 7 , 4 it
RN S ES A8 DA/ B a5 58 1L (Syt 1/Syt 11D o fE HHRDIEIVAMPTE fi
2285 22 EBoNT/B, BoNT/DCEKBONT/G¥)—™ 5t Jy S v, aifi ok i ZH HORAB A 41 LA AR i /K
PSR A 1 DR/ s R ss A 2 1T Syt 1/Syt 1D .

[0277]  FF FrbE) 3 VAMPI) 145 55 25 7 BoNT/FA, BoNT/F, BoNT/Duk TeNT[) — A S /7 28
ARk K R 2 Ml N B ) (SV2) o AR D) EIVAMPH i 42 25 22 /& BoNT/FA, BoNT/
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F, BoNT/Dik TeNT#)—/N St Jy ZE i 1 85 2 ARAE IR 4RI DA FR 32k i /K 2 i NI 2
(SV2) »

[0278] AT H, “E AR & w8 R HERI S SR R th 455 R T S 4R A7
TEMIAR IR AN R R ARES & R R AP 2 55 R B A2 2 41 ST AN D) E VAMPIR 454 (il an
T2 pH A F-55)

[0279]  FEACK AT HEI—AN 3007 26 if G AR I A 22 85 20 PRI S T B A A 2937 °C
ik 75 20 1/INI 2 2948/ ININ RIS TR] o AE AR B TR0 — AN 3007 567 i S AR e 42 8 20 TR
HIEAE AT AU EAE 2937 °CL 7 292/ NI 22 2936 /NI IS TR) o AE AR B P — N300 5 6
WA M5 2GRS T U REAE 2937 °CHl B Z947/INKF 22 224/ NI TR] o

[02801 541, 1B AR TR AP 22 25 R TE PRI S5 P B4 AE3T°C L B 247N o

[0281]  JUACCHT ], “IE & T 28— AT 5 VIEI FVAMPES & A AN “Ii & 158 4%
MPTR S 2 K VAMPEE S S J& - 25— AN/ 8 58 — AT rT LS YD E g VAMPAT / 5%
S K VAMPZE S £ (Bt B pH R -5

[0282]  FEACE AT LR —A ST 2, 16 T-PuiR gh S S5 AT AR 294 °Cil B 2987)N
N 22 2948/ NI N ] o AEAS A A T T 10— AN 3005 26, 18 T Hu iR s A IR 254 T At /e 204
°Cilit B 2J 107N 25 2924/ NN RIS TR] o FEAS AZ B 5 50— AN S0 7 &6 b, i T Hui & A1 4%
PEAT AU REAE 20 4°CHL 7 2912/ NI 25 216/ N T T o

[0283]  FEACLHH T A —AN 00T 2 il S PR G G N 45 AT UG AR £925°CIR 5 2930
Gy A 298/ NI TR R] o AEA L BH T TR — AN 50 5 58P, il S HUREs G IS ] s 2 2
25°Cih B 291N 2 294/ NI RN TR o A5 AR B TR — A S0t 5 S, 1 THuiR g 514
PERTAIREAE 2925 °CHR B 291 . 5/NRFE 293/ NI F]

[0284] i ] J-A8: AN E B AR e 4k 5 )58 e A A VAMP S, 5 (1) 5 1 AR I AR < 131
an, AT A T B A A E S A I ik S DR uk K I VAMPIR 25 o Y R AR
JETiH 1S SDS - PAGELURRAE 43 -t as A THY , ¥ LALE 4 K VAMP B AT - T A L) S Frg VAMP o 1
T S PRI A 0 2T I A AT e v il TR Me_EAHRD PR N I A R A AN DD B S 1 49
Fo DB . 5, T DL PRSI S R BRI E (BLISA) , 4 4nske UEL T SARS A FEVAMP L)
#l.

[0285]  YE Ak BTG P10 — A0 5 S, 56— R b 2 e ebuik, I HLAE RIS i
W2 BRI 5 FRASIIH: A2 v 28— A LR 5 Com VAMP LI B i 45 5

[0286]  {E A K BTG LI — AN S0hE )5 S, S — Rl iAo 2 velebuii, f HAE 25 BT e
I E HAS I AE R S — A B TR S CAR I VAMP LI W &

[0287]  FEA R BTG I — N800 5 S, 56— R MibT iAo B e bk, I HLAE R i
W2 BRI 5 FRAS I A2 v 2B — A LR S Com VAMP LD B i 45 5

[0288]  {E Ak BTG LI — AN S0hE )5 S, S8 — R il iAo B e b v, HLAE 25 1 BT e
I E HAS I AE R S — A B TR S CAR s VAMP LI B W &

[0289]  f A K B 5 I —AN 50675 S b, R4 BT N 5 W SRS B (A 2 ik iy S84 fig e
iap

[0290]  FEACE AT VA1 £ 15 St /5 2 7, A AE S Am 5T PN A S Ao AR fi 2 R
=1
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[02911 55— J5 10, AR HHER L T — M &, B 5 & B VAMPI R #2285 22 5 (1 41
s BN VAMPI) 55— Ao A, Fh ATk S8 — A I T2 A BRIP4

[0292] A3 7 R, Birdk R Eid 5 58 A PTpR, L S 2 K VAMPEE S H A
C- AR VAMP LR W45 & o it il , 28 A0 I A S5 A 1 ph 288 2L DD B RN AR i (1 VAMP
&G - B NPT S FE T BT, Bl 11ab3347 (Abcam) Bab181869 (Abcam) .

[0293] AN TFASZASC AT R BIVE TS AR R, I B 5 ASCR R 1 BREE 50l ok
SRR 7 AR AT DA T SRR A A T T S 7 28 B 7 a Bl 40 e eI
BRI R A, ST AL 23 JT AINA B4 5 s R ILRR 41 43 B DA
RELENNZEEZLBE.

[0294]  frdft— RAARTEIL N, B YRR, BRAE B NSO A IABRLE , & Wk BARATT
TZIEER ERRAN NPR 2 AR TR M, = R BN T90 2 — AR R VS Rl N AT ]
TR E s TR 55 iR e BN (AT ] At i R sl Fh TR 2 TR R AR e NTE R R A B A AR
TP o XSG NYE BRI b BRAT T BR AT DA M (0 76 A 1236 B N sl e 12 e R S HERS , 9 L
LRI INEE N B AT A PR RS TERR SRR AR A TN A R, S R T
LEFTIRTE R H AR DI HEER AP o 75 iR Ve Bl G FE— A sl P AR FR o O B, HEBR BB
B AR 2 — s e B A T

[0295]  AZIE IR BRAE b N SR A BRI , WA SRR BACR 523Kk A R (s F T , B
BOE 7 AT MR GBI E RS R AL, B, 32 K IR A R R L R
DXFEE ], B M AR AR R 227 GRS M —Fhiok 2 MR R AP 22 85 25 M A&
FARN A RIS R

[0296]  TRAKESIAUL B BRI S B i 2SI iR A HH o

(02971  BffIE

[0298] 1- AR A8 2 BN I VAMPFF 41 . (A) A BONT/F5H1BoNT/FA, BoNT/
F,BoNT/DAIBoNT/DC,BoNT/B,BoNT/G, TeNTHIBoNT /X Y1) {37 5 [l A K FLVAMP 1, VAMP2F1
VAMP3 741« (B) LA BONT/X YN 5 ) AR R VAMPA , VAMPS FIYKT6 J 741

[0299]  [K|2- HA5 AbZe iy (B 50 5 S 1 6 67 DX 4) FIIBoNT/F, BoNT/DAIBoN/BE) 7 K5 1
VAMPFF- A1 o s 7k AFHR B VAMPL , VAMP2FHVAMP 31 - 41 FH L A8 » KB A VAMP2 - 41 £E T 1de
BRI ER A DX 2 AR AT o VD T 7 2k 38755 : BoNT/FAIBONT /DI¥J VAMP2 VI 5343 A 1
AHAREAIERQ58-K59MIKE9-L60 I, IBoNT/BRULIE] s 2 T2 FLIRQT6 -F77 (L T- AVAMP2 ¥
HIEERNLE) L.

[0300] &3~ HIMBP - LFAILH DX F5 41 VAMP2 - GFPUEA T e 4 U] o 44 FE 4L VAMP2 - GFP 550 01
ug/pl LHDERMBP-LEFEST CHli 7 1/NK o M AR AR S 28R, 852 SDS - PAGEIZA T0 . 5
g (5L H) 10 3ug (FR) £ 11 51, H F25 S G ol FH & AT VAMP2 Ui B 8 » T ot
PRI B o TSR I FR RN I 2 K 8 AL L 112271 . 1-BSA, 2-VAMP2-GFP, 3- 1)
| VAMP2 - GFP (aa59/60- A ) , 4- B K JVAMP2 -GFP (aal-58/59) .

[0301]  [&]4-BoNT/FAIBoNT/DALFE = [FIARSNVAMP LTI o 7196 FLAR HH A=A R BRU B B2
B ZDIVI8-21HBoNT/F (A) By BoNT/D (B) &bFH24 /N » 155 SDS - PAGE ok 2 f: FH i 1l
HUVAMP2F AR EN 5 : $1iPepl, HiPep28k HiPep3, sk i H1{kab1818691 - 4K VAMP2 , 2 - )&
[FIVAMP2E[IZE o $ripep 254l {7 4K VAMP 2 S AR MR T SRR 0~ = WD) B HH
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PSS S5 T T AL BONT/F (C) FIBoNT/D (D) X VAMP2 L) 7l A ik 71 3L o

[0302]  [&[5- (A) HIRFRBONT/F1() , KIKBoNT/AL (@) sk HEZHBONT/FA (A ) ALFEIK SRl B o
27024/ NI o 2RI , 7ESDS-PAGE I F, kT 0E1 TVAMP - 28 SNAP - 25 U A Bl 28 o 1 1 (%
FEO B WA K S5 U031 A O L A 2 SNARE 5] (43 Lt o (i U S Be2 i Fe il & 80k, 9T
M5E50 % e I SNARE V)] (pEC50) TS FIBoNTIR B (B) o FidE & F¥{E +s.e.m. (n=3 (BoNT/
F1FBoNT/A1) uk4 (BoNT/FA) S~y 5256, — L =1)) -

[0303]  [&]6-BoNT/BFIBoNT/FALFR 5 RSN AMPEE] . A= K- ZEDTV18- 21 fi A B 2042 T
JHBONT/FEkBoNT/BAEFE24 /NI o a1 SDS - PAGE L Pk 4 g - HIHT iE il O HeVAMP2Hu ik (Bt
Pep4) , BoNT/BYJEIR: P TVAMP2 i ik ik fiPepl , FiPep2 ik HiPep3fT AR EZE .

LTt 45

[0304]  57JiEA1 < a1 BoNT/DANIBoNT/FAS IVAMP &5 [ 7K figt )

[0305] A-J5ik

[0306]  1.%jufAkAENk

[0307] Eurogentecfdi A 1f)Speedy 28 K114l (https://secure.eurogentec.com/
product/research-anti-protein-28-day-speedy-polyclonal-packages.html?country
=gbr) AL L N IRLAE NIRPR R A-SKadb AT o

[0308]  -VAMP PEP1:H2N-SNR RLQ QTQ AQV DEC-CONH2 (SEQ ID NO:39) ;

[0309]  -VAMP PEP2:AcNH-KLS ELD DRA DAL Q-CONH2(SEQ ID NO:15) ;uk;

[0310]  -VAMP PEP3:H2N-CLQ AGA SQ-CONH2 (SEQ ID NO:40) .

(03111 ZhWpsdfA T o8 — IR B AN = IR S S s G5 o FEA TS B iy BB, w m) Bt R e 24 Y
1.

[0312] 2. F 414 A b

[0313] P AT ;A B BoNT/ DIV AR B AN Sy (i S A ik 55 22 D& & 251 (MPB) it
ZE[EBoNT /F &5 M35 (1 05 M A ik MasuyerZE A, “Structure and activity of a
functional derivative of Clostridium botulinum neurotoxin B.J Struct Biol”,
174,p52-57,2011;Sutton® A\, “Preparation of specifically activatable
endopeptidase derivatives of Clostridium botulinum toxins type A,B,and C and
their applications.Protein Expression and Purification 40:31-41,2005) .=
2 ,LHD(SEQ ID NO:35) Bk #k HMBP-LF (SEQ ID NO:36) [t & (5 & JeMBP 5BoNT/F1
F24EFIIC- A6 - H A FR L 7 IO R &4, 1 FLMPBIRI6 - 2H S R L e J2 10 o % 1T S IR A
I5E 22 ik (50mM HEPES pH7.2,200uM ZnC12, 1ug/ulBSA, 10mM DTT) A#HEZE0.01pg/ul .
KEVAMP2-GFP (SEQ TD NO:37) (AVAMP2IR S ERRR2 - 94N FIAS AR ICEf a2 Y (GFP) [
Bl 1) £E I EZE M (50mM HEPES pHT7.2,200uM ZnC12, Ipg/ulBSA, 10mM DTT) FRA#RE
2 8o AR LH DERMBP - LEFIVAMP2-GFP (SEQ D NO:37) (8pM) 57, JFAE37°C F il 75
LN o 3 I 230 ST 22 . (NuPage  LDSFRALZEHR, 100mM DTT) £ 1= S 3

[0314] 3. KEXBZ =& el

[0315]  ME17-E18CDAER M il 25 A B B 5T 8 0 o KA AR5 1) B Jo 2H ZRMAC B 1 vk ¥ 11
Hank’ s V- £h i i (HBSS) w/o Ca2+mlkMg2+H, SR 544 i) ik i 1 15 145 (Worthington
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Biochemical ,NJ,US) ££37°C I EARJINER HEEA TR H R 2540457 i B4 B2 B4 EA 20, 0001~41
I/ FLI S FE R R - L - R (PLO) B I96 LA I, 75 125p] E472 % B274h 54, 0. 5mM
GlutaMAX, 1% 410 (FBS) F1100U/ml & %55 2= /5% 55 & UNeurobasal B 7 5L P o F 41 o fr
FEE37°C, 27455 % CO2I N U « DTV (AN R ED 4Ny, I S8 250145452 % B27
0.5mM GlutaMAX[¥JNeurobasalksFwdk o 1l 1of & Ji P K BE A B 7 L AERF 4R  AEDTVI LI,
FIREFREE R N . SuMIIBER - D- B AR (AraC) DA 11 AE I8 T AN 145
[0316]  4.BoNTV&JT
(03171 I EIEHEI K IKBoNT/F1 (Metabiologics,US) (InM-0.1pM) 8kBoNT/D
(Metabiologics,US) (10nM-1pM) ££37°C N — =43 HFLHPACFEDIVIS- 2111 K FREZ JEfes
TC24A/NIN o [ AR5, TIPBS PRV AN — R o K4 o fE40p]  LRSFESZ% i (NuPage LDSZ%
Y, ImM DTT, 1:500Benzonase) HIAE Z=10 N 2421045351
[0318]  5.SDS-PAGEFIER [ 5 EN
[0319]  Reph 2 e 2R (E90°C N5/ Bl BE AUkl DA 1 5pl 2 12 % Bis-Tris
BEIRE , FAE200pVIFIMES 25 (i H 121 T50min o {# F{EMWAE 71l ik Transblot Turbo (Biorad)
K B RS 2 TR A4 2R I R =00 N 5 % 15 FL/PBS - TweenE I /NI, SR
SERIPtPepl, JiPep2uk $iPep3PTVAMP2— 2t ARk S5 B Ml At VAMP24i f& (Abcam ab3347
Hlab181869) — kL4 °Cl I B « B AEPBS - Tween i BEVR 3K, J 5 P15 -HRP i qE
i IR B VNN B BEAEPBS - Tween P 1563 X 54381, SR Ji5 A SuperSignal West Femtoft
FRICI e, Il fISyngene PXi R4t
[0320] B-Zhf
[0321]  HEHEE AT
[0322]  [E2rh R T3k H VAMP2IY e = AN IRER AN TBoNTIEIMA S IX k. m o= T
FIRERL VAMP L, VAMP2FIVAMP 3] 741 FH T~ B 2 » BRI A VAMP2 i 871 7 Pl i 56 1) 6 o7 DX A
SEAAIRY s BoNT/BAIBoNT /DI I EI pi o7 TAH SR 2 35 FR | o
[0323] i), {41 VAMP2 - GFPAE JCA i ige Fh it oA « 25 55 R B i B S5 A3k
[JBONT/FHIBoNT /D4 (MBP-LFAILH,D) JTIF-UIEIVAMPES [ (E13) o S3AN, {1 S SN il
I IVAMP241kab3347 (Ffizaal - 18) Flab181869 (aal- 100N ) 1F ML ES . 3 Wi
Pep1Hr A 2 4 K VAMP2HIN- A I E 43 (aal-58/59) , 55 KR « AP BN , %
PO AR I B CA s D) E =9, RN LR ANEIZES 55 I DiPep2 A4t Pep 3HT A i 2]
VAMP2 - GFPI¥) 4K 4 [ JFURIC Ay VI 774 « Ab3 347 (SUAS: I 2] 4 VAMP 2y AR I 2N A iy 1)
FF B, ab18186944 Il 21 5 «
[0324]  XUL5E— 55 SRHH BTl B M e g A0 E 21 VAMP 2 11 4 KRN T i YO0 = o 45 71
JTab3347, HAUR I 2 4 K VAMP2 A EN A VI E B
[0325] PRI AR A I 1A
[0326] 35 1SR INBLE X EEHTAE 1 BEE AL A 22 4 I WA I 2T AT ) 050 ), £
FFr iR S 228 4 M PR A7 PN T8 F S« FTIBONT /F ik BoNT /DA FR A R AR J7 JFiph 2 054
fife TITWBZ AT (B 4) o BriPep 1 PRGN KAR A BT, T H A rTAS )5 . $iPep 2
PRSI 2 2K ANCA I VI 171  HPep 3T UALE 4N 24 b i o HOW FRARVAMP &Y
ZHIEMNIE9E S, HAS I B i v RE 2 — ZR ARt 2 (A TR B i3 0 AR s (B
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ForH) 4K R RS B AR, (H & /7 ZEBONT/FAIBONT /DY) E 1 C - A P2 4478 o 1)
WU, HiPep3A~Fa I 4=-K-VAMP, {H 5544 2 BoNT /FFIBoNT /D EI & fr C A Fr B . 1 5 1
TCAMMEs RIS LE , 53 5ok B A KA E K B AL VAMPI RS 5 o FH T 7E U4 it e
FAAEAE DB BB A, DR AR A RSN B ek Ab 334 7 o RV AT T 4 i 16 Hh SN -
A VIR B2 B A FAYESS & E ik Duikab 18186941 1 Jin 24 fil Wy vhAs: il 21 4 K
VAMP2 , {HAE Bz S A Fh ARAS I 2 ) F) ) B o Pep 228088 T T-E /£ BoNT/F ([&]4C) HIBoNT/
D (&]4D) XFVAMP21 71 B AR gk b)) o

[0327] AL HH N e W) 3R, A ani A ge b, m] DAAS U 9T R s 2 VAMP B8 7 R 1, 4
SRS N 2RI, AR SRHANG G AN rTA I A ER T Fefg 2 Oh , ik T BB A7 AE
Pt AR FNIIAILE] AR , A BN E 2580, 598 S 4 I 45 A1 C- A VAMP - Be A2 DA
Bl IE PR S G AWe s tern I AS ) 77 RS R ok P 4z - Pep2 35437 H9BoNT/DAIBONT /F U EI iz
AT ELASHZ T A B A 4 K VAMP AT B P2 o AHC , 136 BE 72 BSBoNT F/D1J)
FL SBR[ iPep 3PT A LAS  2 D05 4, R 2 991

[0328]  SZJHEAI2 : £ KU BT C A IBONT /FAFIBONT /F1 1 VAMPER [ /K fif I

[0329] A-J5ik

[0330] 1. KEEZEME 4k

[0331] e E il R IS R B BT &2 C

[0332]  2.BoNTALHH

[0333] U= M4, 7E37°C N IR FEYEH (1pM-1£M) [ HE41BoNT/FA (SEQ ID NO: 38)
IR VB (InM-1pM) [ R SKBoNT/F1 (Metabiologics,US) Bk i TG (1nM-1£M) [ KR
BoNT/Al (List Biological Laboratories Inc.,US)ALFEDIVIS-211 KL EFHLE 1247
N PR R 72, HIPBSTE A — IR K 4nliufr40nl LRSFESZE MR (NuPage LDSZE MR,
ImM DTT,1:500Benzonase) FH7F 27 N 24105540,

[0334] 3. K EMLIcISDS PagefiiWesternElk

[0335] {120k RFR U Pl 22 /e 40u] 24 il (NuPage  LDSHESZEH9, LmM DTT
F11:500Benzonase) FH AR 105> P KFAEAAE90°C 206553 8, B KB I 1501 248
F12%Bis-TrisEEI, FFAEMOPSLZE i 1 £F 200V R is{780min (SNAP-25) B MESZE i £+
200V Niz41750min (VAMP2) o fifi FHIE S MW (SNAP25) sl fMW (VAMP2) #2£ 5 , #if Transblot
Turbo (Biorad) ¥425 A FUL AL R FR T2 MR | B lRde =0 N 5 % KI5 FL/PBS - Tweend:f
P LN, R 5 HTSNAP25 3014 (Sigma S9684 1:4000) kiiPep2 (1:500) ,—FhansLiiE(il1
FITiR () E il 144 - VAMP2 (Eurogentec) Hifk—ii & ;s FHAFM— R P IALE4°Clld B 1 4
JEAEPBS - TweenFHYE 37K, I S5 U4 -HRP R PuiRfE =i MR A LN R AEPBS - Tween
HIe 753 X 5min, R )5 FHSuperSignal West DuraikWest Femtoft ¥ & VG o, 7t A
Syngene PxiAZB .4 HlGenetool s/ M 4 E % B E 1 , I 44 FIISNAP - 25471
VAMP2[14 45 A B S5 VI Wi bb S E % 25 1 T DIl

[0336] B-£EHL

[0337]  FBoNT/F1,BoNT/A1ikBoNT/FARLFR24/ NI i , BRI R R JBT A 42 7C, , £ESDS - PAGE
F LRI RVAMP -2 (BoNT/F141BoNT/FA) 5k SNAP-25 (BoNT/A1) FF{TWesternEl ik 1l 1o )25
FEME 50 A N 5 U0 R e kA e SNARE DRI 5 47 L
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[0338] 4L SR ANIEISA I~ - R BONT/FAYEI[FIVAMP-2, %% JJpEC50=12.75+0.14,n=4. K
IRBONT/F1EJE|[JVAMP-2, 38 JJpEC50=10.77=%0.12,n=23. KIRBoNT/A1 JFE [ JSNAP- 25, 5%
JIpEC50=12.38£0.14,n=3.

(03391 SZJHEA3 « £ KRR BT 220 FRASIBONT /BIYJVAMPER [ /K fift DI

[0340] A-J5ik

[0341] 1. HUfRARL

[0342]  Abcamfii ] JHJikPep4 : FETSAAKLKRKYWWK (SEQ ID NO:49) Tofs 0 0e =4 B e 4t
N

[0343]  BoNT/BYJE S EHTVAMP2H 44k (KegelZ: A\, Toxicology in Vitro;2007,21:
p1641-1649) F FLHEHITFT

[0344] 2. KB EM & ek

[0345]  ME17-E18CD I NG il 25 < Bl 5 J il 48 7 o 45 At 1) 110 B2 Joi 21 2R ie B 21 k& 11
Hank’ s F-{fis $h 77 (HBSS) w/o Ca2+uiMg2+H, AR Jer# Ml i 1 i 45 (Worthington
Biochemical ,NJ,US) ££37°C N EARJINE HEEA TR H R 2540457 i 14 B2 B4 EA20, 000141
[/ FLI S FE R 5 - L - R (PLO) B I96 LA I, 75 125p] 55472 % B274h 54, 0. 5mM
GlutaMAX, 1% 21 (FBS) A1100U/ml #5455 2 /5 75 & Neurobasal 55 7 3L HH K4 fi
FFLE37°C, 545 % CO2M TR S « £ED IV (FRADRER0 4N, I 4N 25u1 542 % B27,
0.5mM GlutaMAX[¥JNeurobasalk%sFwdk o 1l 1of & Ji P K BE A0 B 7 BLAERR AR  AEDTVI LI,
[ REFR S IINL . UM B-D- Sl AR AR A (AraC) AR 1E AR 22 e 4 45 -
[0346]  3.BoNTV&JT

[0347] R KRR B B AP &2 oA T25 B LR 8% %, JF F InMAT10pM[JBoNT /B (FHList
Biological Laboratories,Inc.f&ft) (SEQ ID NO:2) £E37°CACEH24/ NI o ot 77 3
PBSYEE A — R o B 40 iafE L. 5ml NuPageFfih2E ik (NuPage LDSZEPf, 1mM DTT, 1.
500Benzonase) H17EZ= 0l N 24AAR105 Bl

[0348]  4.SDS-PAGEFWesternE[l7r

[0349]  Reph 22 e 2R A(E90°C MBS Bl FE A UKIE TN 15p 1 2R 12 % Bis-Tris
BEIRE , HAF200uVIMESZE i i1 75043 41 o {3 FHAIMWAR FE a1 Transblot Turbo (Biorad)
K B RS R TR A4 21 I R E =0 N 5 % B IEFL/PBS - TweenE I /NI, SR
SEHIYEPepl , JiPep2, HiPep3ukdiPepdditA ok S BoNT -BUI I ik — i & , 144
°Cid 47 o K IEAEPBS - Tween FHYE I3 UK, HH 5198 -HRP R PUiRAE Z= i ML A 1IN o R IRA
PBS-Tween P53 X 54350, 4K J5 HSuperSignal West Femtoft# &k V¢ o, FH i
Syngene PXiZ&%'n .

[0350] B-Z5iR

[0351] P75 RS L RN2Hp RIS I A5 R, LG 7R R (10 i 2 AR S 5 ) VAMP
(g, P2 AR A T-C- AR BoNT/BED I A ST I 2557 AT I B v A LA

[0352]  {BoNT/BANBoNT/FALHE = , AEAHR R B = A iz ik, I S 4iPepl , 4t
Pep2,iPep3 HIBoNT/BUIEIFE F-E iR dE 1 TEL B (K16) o BT A7 bL AR PR I 2 v X 37 1
BoNT/BYI I S [FINA i {1 (16 4 7~ B 10 Pe pA BT HUA R AL IR A7 B 1S BR A I K
VAMP2, LA K JTI-T-BoNT/BHIBONT/FALFE R DI 74 « AHI , iPep2 AP e p 3R AR I 2]
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BoNT/FUJEI =1, (HAAG I ZIBoNT /BLIEI ) « HUPep LHUAAA I BATAT U 240 ¥ o
BoNT/BLIEIR s fi it AR AE X S 41 AL A I ZEATBONT /B LI E 4 o

[0353]  JH 2, AKHCH s D)3 A VAMPAS: I 1) 5 2 FE IR 25 R DU 7 B o A BT
PIENE A T IREE S HIVAMP B 1 ISR A7 = AR BT BREBAS T 2112y Bt o il Ky B w3
PR TE 57T VAMP R C AR , 182 DX SN A7 AF T FH DIRIVAMPIY) i 22 55 R 1 75 214B , DAIE
A= HIVAMP Jy Berh o SR SC Uk & X BiR 00 , SEAS AR AL A5 B —HiAk (BiPep4Mab) , H.JBoNT/B
FIBONT/FACHRI 2 TR L BHPE S5 R o HEA, FH T TeNT 55BoNT/BEAARIFI LI FIA7 25, I H.
BoNT/DY)HIz s HBONT/FHIFIM s B AR AL, A PRI ZAU 4k i )T TeNTAIBONT /DY)
#,

[0354]  PepAZ vz XI5 — I & BT XS He A AT DA AARACAR 28 B30 AR I 4 K
ATLIEIIVAMP o [ AS IR — A5 Fh AR 1 e 2R aR 204t 17 F I8 — ey sk T
H MBS R & A T« X f2 4 7 HEH A M H B RS 5 19 55 8 A BT oy
B, T AR R O BoNTR T -

[0355]  ARHSdmif o 1 4 20 25 1 AN A 2 iR 2 TRIVAMPAS I 22 57 o TE X
FACTEAS 020 05 (g VAMPAL A%, T 48 i Hh VAMPREfige A A= A5 PRI IR 36 R (Foran:
A, “Evaluation of the therapeutic usefulness of botulinum neurotoxin B,Cl,E
and F compared with the long-lasting type A”.J.Biol Chem 278 (2) pp1363-1371
2003) o« GAE AR TARHS , R ZZR_E TR VAMPHTACS 0 8 1 N - A DX I PN 1
FN A PRLFEN - 2R VAMP B B2 S8 U 1) £ i o R A i R e /N C - R it VAMP
Fr BAE AN PR B, EL R ARAS I 2 R N - s Fr B o SR T 1) 2, Joamfi gt R R,
B0 EAAAE T AT & PR oA SR 2o b, I AERTA B ML DT AR BRAE A 10 21 SR N -
R i B o M BT AT DAR R 2536, VAMPRA SRR B B i A SN Fr B A o, I ELCR
Ui VAMP oy BOAN MR PR S il g 5

[0356]  F Al

[0357] < SEQ ID NO:1-BoNT/Al-UniProtKB%>k+5P10845 (54T )

[0358]  MPFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAKQVP
VSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQPDGSYRS
EELNLVIIGPSADITQFECKSFGHEVLNLTRNGYGSTQY IRFSPDFTFGFEESLEVDTNPLLGAGKFATDPAVTLAH
ELTHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKA
KSTVGTTASLQYMKNVFKEKYLLSEDTSGKEFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVEKIN
TVPKVNYTIYDGENLRNTNLAANENGONTE INNMNFTKLKNFTGLFEFYKLLCVRGI ITSKTKSLDKGYNKALNDLC
TKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTENFDNEPENTISTENLSSDI IGQLELM
PNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVE
QLVYDETDETSEVSTTDKIADITITIPYIGPALNIGNMLYKDDFVGALIFSGAVILLEFIPETATPVLGTFALVSYI
ANKVLTVQTIDNALSKRNEKWDEVYKY IVTNWLAKVNTQIDLIRKKMKEALENQAEATKATINYQYNQYTEEEKNNI
NENIDDLSSKLNESINKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYTYDNRGTLIGQVDRLKD
KVNNTLSTDIPFQLSKYVDNQRLLSTEFTEY IKNTINTSTLNLRYESNHLIDLSRYASKINIGSKVNFDPIDKNQIQL
FNLESSKIEVILKNATVYNSMYENFSTSEWIRIPKYFNSISLNNEYTIINCMENNSGWKVSLNYGEI IWTLQDTQEI
KQRVVEKYSQMINISDYINRWIFVTITNNRLNNSKIYINGRLIDQKPISNLGNTHASNNIMFKLDGCRDTHRYIWIK
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YFNLFDKELNEKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKGPRGSVMTTN
TYLNSSLYRGTKFIIKKYASGNKDNIVRNNDRVY INVVVKNKEYRLATNASQAGVEKILSALETPDVGNLSQVVVMK
SKNDQG I TNKCKMNLQDNNGNDIGF I GFHQFNNTAKLVASNWYNRQIERSSRTLGCSWEF IPVDDGWGERPL
[0359] < SEQ ID NO:2-BoNT/B1-UniProtKBE5P10844 (AE:AT )

[0360]  MPVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYKPEDFNKSSGIFNR
DVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNTNIASVTVNKLISN
PGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASREGFGGIMQMKFCPEYVSVENNVQENKGAS TFNRRGY
FSDPALILMHELIHVLHGLYGIKVDDLPIVPNEKKFEMQSTDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNF
RGIVDRLNKVLVCISDPNININIYKNKFKDKYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRAS
YFSDSLPPVKIKNLLDNEIYTIEEGENISDKDMEKEYRGQNKAINKQAYEETSKEHLAVYKIQMCKSVKAPGICID
VDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSENTESLTDFNVDVPVYEKQ
PAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSMDY IKTANKVVEAGLFAGWVKQIVND
FVIEANKSNTMDKIADISLIVPYIGLALNVGNETAKGNFENAFETAGASILLEFIPELLIPVVGAFLLESYIDNKN
KITKTIDNALTKRNEKWSDMYGLIVAQWLSTVNTQFYTIKEGMYKALNYQAQALEET IKYRYNITYSEKEKSNINID
FNDINSKLNEGINQAIDNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNY IDENKLYLIGSAEYEKSKV
NKYLKTIMPFDLSIYTNDTILIEMENKYNSEILNNIILNLRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSS
ANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYTHNEYTIINCMKNNSGWKISIRGNRI IWTLIDING
KTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEI IFKLDGDIDRTQFIWM
KYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEY YMENAGNKNSYIKLKKDSPVGEILTRSKYNQNS
KYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTYKYFKKEEEKLFLAPISDSDEFYNTI
QIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPK
DEGWTE

[0361]  * SEQ ID NO:3-BoNT/C1-UniProtKBERK5P18640 (AEFT1A)

[0362]  MPITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVTSPK
SGYYDPNYLSTDSDKDPFLKEI TKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTEDFDVDENSVDVKTRQGN
NWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEGFGALSTISTSPREMLTYSNATNDVGEGRFSKSEEC
MDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQYNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDY
YRSTIAKRLNSITTANPSSFNKYIGEYKQKLIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNR
KIYLSNVYTPVTANILDDNVYDIQNGENIPKSNLNVLEMGQNLSRNPALRKVNPENMLYLFTKFCHKAIDGRSLYN
KTLDCRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYPSIDSESE
ILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEALDNSAKVYTYFPTLANKVNAGVQGGLELM
WANDVVEDFTTNILRKDTLDKISDVSATIPYIGPALNISNSVRRGNFTEAFAVTGVTILLEAFPEFTIPALGAFVI
YSKVQERNEI TKTIDNCLEQRIKRWKDSYEWMMGTWLSRIITQFNNISYQMYDSLNYQAGATIKAKIDLEYKKYSGS
DKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGE
VDKLKAKVNNSFQNTIPFNIFSYTNNSLLKDI INEYENNINDSKILSLQNRKNTLVDTSGYNAEVSEEGDVQLNPI
FPFDFKLGSSGEDRGKVIVTQNENIVYNSMYESFSISFWIRINKWVSNLPGYTIIDSVKNNSGWSIGIISNFLVET
LKQNEDSEQSINFSYDISNNAPGYNKWFFVTVTNNMMGNMKIYINGKLIDTIKVKELTGINFSKTITFEINKIPDT
GLITSDSDNINMWIRDEYIFAKELDGKDINILFNSLQYTNVVKDYWGNDLRYNKEYYMVNIDYLNRYMYANSRQIV
FNTRRNNNDFNEGYKITIKRIRGNTNDTRVRGGDILYFDMT INNKAYNLFMKNETMYADNHSTEDIYAIGLREQTK
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DINDNIIFQIQPMNNTYYYASQ IFKSNFNGENISGICSIGTYRFRLGGDWYRHNYLVPTVKQGNYASLLESTSTH
WGFVPVSE

[0363] < SEQ ID NO:4-BoNT/D-UniProtKBE%5P19321 (AE:ATH)

[0364]  MTWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSKYQ
SYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTEDETRHTTNIAVEKFENGSW
KVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSNQSSAVLGKSIFCMDP
VIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLDVEI IPQIERSQLREKALGHYKDI
AKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNEVVNIDKENSLYSDLTNVMSEVVYSSQYNVKNRTHYES
RHYLPVFANILDDNIYTIRDGENLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCLRLTKNSRDDSTCIKVK
NNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVEYD
DITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTN
IMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKI IKT
TENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADATKAKIDLEYKKYSGSDKENTKSQVENLKN
SLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNI ILVGEVDRLKAKVNESFENT
MPFNIFSYTNNSLLKDI INEYFNSINDSKILSLQNKKNALVDTSGYNAEVRVGDNVQLNTIYTNDFKLSSSGDKI TV
NLNNNILYSATYENSSVSFWIKISKDLTNSHNEYTIINSIEQNSGWKLCIRNGNIEWILQDVNRKYKSLIFDYSESL
SHTGYTNKWFFVTITNNIMGYMKLY INGELKQSQKIEDLDEVKLDKT IVFGIDENIDENQMLWIRDENIFSKELSNE
DINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYIAPESNVLVLVQYPDRSKLYTGNPITIKSVSDKNPYS
RILNGDNIILHMLYNSRKYMIIRDTDTIYATQGGECSQNCVYALKLQSNLGNYGIGIFSIKNIVSKNKYCSQIFSSF
RENTMLLADIYKPWRFSFKNAYTPVAVTNYETKLLSTSSFWKFISRDPGWVE

[0365]  * SEQ ID NO:5-BoNT/E-E%5WP 003372387 (A E:FT1A)

[0366]  MPKINSENYNDPVNDRTILYIKPGGCQEFYKSENIMKNIWI IPERNVIGTTPQDFHPPTSLKNGDSSYY
DPNYLQSDEEKDRFLKIVTKIFNRINNNLSGGILLEELSKANPYLGNDNTPDNQFHIGDASAVEIKFSNGSQDILLP
NVIIMGAEPDLFETNSSNISLRNNYMPSNHGFGSTAIVTFSPEYSFRENDNSMNEFIQDPALTLMHELTHSLHGLYG
AKGITTKYTITQKQNPLITNIRGTNIEEFLTFGGTDLNIITSAQSNDIYTNLLADYKKIASKLSKVQVSNPLLNPYK
DVFEAKYGLDKDASGIYSVNINKFNDIFKKLYSFTEFDLATKFQVKCRQTYIGQYKYFKLSNLLNDSTYNISEGYNI
NNLKVNFRGQNANLNPRI ITPITGRGLVKKIIRFCKNIVSVKGIRKSICIEINNGELFFVASENSYNDDNINTPKET
DDTVTSNNNYENDLDQVILNFNSESAPGLSDEKLNLTIQNDAYIPKYDSNGTSDIEQHDVNELNVFFYLDAQKVPEG
ENNVNLTSSIDTALLEQPKIYTFFSSEF INNVNKPVQAALFVSWIQQVLVDETTEANQKSTVDKIADISIVVPYIGL
ALNIGNEAQKGNFKDALELLGAGILLEFEPELLIPTILVFTIKSFLGSSDNKNKVIKAINNALKERDEKWKEVYSFT
VSNWMTK INTQFNKRKEQMYQALQNQVNATKTITESKYNSYTLEEKNELTNKYDIKQIENELNQKVSTAMNNIDRFL
TESSISYLMKLINEVKINKLREYDENVKTYLLNYIIQHGSILGESQQELNSMVTDTLNNS IPFKLSSYTDDKILISY
FNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDVYKYPTNKNQFGIYNDKLSEVNISQNDYITYDNKYKNES
ISFWVRIPNYDNKIVNVNNEYTIINCMRDNNSGWKVSLNHNET IWTLQDNAGINQKLAFNYGNANGISDY INKWIFV
TITNDRLGDSKLYINGNLIDQKSILNLGNIHVSDNILFKIVNCSYTRYIGIRYFNIFDKELDETEIQTLYSNEPNTN
ILKDFWGNYLLYDKEYYLLNVLKPNNFIDRRKDSTLSINNIRSTILLANRLYSGIKVKIQRVNNSSTNDNLVRKNDQ
VYINFVASKTHLFPLYADTATTNKEKT IKISSSGNRFNQVVVMNSVGNNCTMNFKNNNGNNIGLLGFKADTVVASTW
YYTHMRDHTNSNGCFWNFISEEHGWQEK

[0367]  « SEQ ID NO:6-BoNT/F-UniProtKBZ s 5YP 001390123 (A &A1)
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[0368]  MPVVINSFNYNDPVNDDTILYMQIPYEEKSKKYYKAFEIMRNVWIIPERNTIGTDPSDFDPPASLENGS
SAYYDPNYLTTDAEKDRYLKTTIKLFKRINSNPAGEVLLQEISYAKPYLGNEHTPINEFHPVTRTTSVNIKSSTNVK
SSTTLNLLVLGAGPDIFENSSYPVRKLMDSGGVYDPSNDGFGSINIVTFSPEYEYTENDISGGYNSSTESFIADPAL
SLAHELTHALHGLYGARGVTYKET IKVKQAPLMIAEKPIRLEEFLTFGGQDLNI ITSAMKEKTYNNLLANYEKTATR
LSRVNSAPPEYDINEYKDYFQWKYGLDKNADGSYTVNENKFNEIYKKLYSFTEIDLANKFKVKCRNTYFIKYGFLKV
PNLLDDDIYTVSEGENIGNLAVNNRGQNIKLNPKIIDSIPDKGLVEKIVKFCKSVIPRKGTKAPPRLCIRVNNRELF
FVASESSYNENDINTPKEIDDTTNLNNNYRNNLDEVILDYNSETIPQISNQTLNTLVQDDSYVPRYDSNGTSEIEEH
NVVDLNVFFYLHAQKVPEGETNISLTSSIDTALSEESQVYTFFSSEF INTINKPVHAALFISWINQVIRDFTTEATQ
KSTFDKIADISLVVPYVGLALNIGNEVQKENFKEAFELLGAGILLEFVPELLIPTILVFTIKSFIGSSENKNKIIKA
INNSLMERETKWKETYSWIVSNWLTRINTQFNKRKEQMYQALQNQVDAIKTVIEYKYNNYTSDERNRLESEYNINNT
REELNKKVSLAMENIERFITESSIFYLMKLINEAKVSKLREYDEGVKEYLLDYISEHRSILGNSVQELNDLVTSTLN
NSIPFELSSYTNDKILILYFNKLYKKIKDNSILDMRYENNKFIDISGYGSNISINGDVYIYSTNRNQFGIYSSKPSE
VNIAQNNDIIYNGRYQNFSISFWVRIPKYFNKVNLNNEYTIIDCIRNNNSGWKISLNYNKIIWTLQDTAGNNQKLVE
NYTQMISISDYINKWIFVTITNNRLGNSRIYINGNLIDEKSISNLGDIHVSDNILFKIVGCNDTRYVGIRYFKVEDT
ELGKTEIETLYSDEPDPSILKDFWGNYLLYNKRYYLLNLLRTDKSITQNSNFLNINQQRGVYQKPNIFSNTRLYTGV
EVITRKNGSTDISNTDNEVRKNDLAYINVVDRDVEYRLYADISTAKPEKI IKLIRTSNSNNSLGQITVMDSIGNNCT
MNFQNNNGGNIGLLGFHSNNLVASSWYYNNIRKNTSSNGCFWSFISKEHGWQEN

[0369]  « SEQ ID NO:7-BoNT/G-UniProtKBESWP 039635782 (A HATH)

[0370]  MPVNIKNFNYNDPINNDDIIMMEPENDPGPGTYYKAFRIIDRIWIVPERFTYGFQPDQFNASTGVFSKD
VYEYYDPTYLKTDAEKDKFLKTMIKLFNRINSKPSGQRLLDMIVDAIPYLGNASTPPDKFAANVANVSINKKIIQPG
AEDQIKGLMTNLIIFGPGPVLSDNFTDSMIMNGHSPISEGFGARMMIRFCPSCLNVENNVQENKDTSTFSRRAYFAD
PALTLMHELIHVLHGLYGIKISNLPITPNTKEFFMQHSDPVQAEELYTFGGHDPSVISPSTDMNIYNKALQNFQDIA
NRLNIVSSAQGSGIDISLYKQIYKNKYDFVEDPNGKYSVDKDKFDKLYKALMFGFTETNLAGEYGIKTRYSYFSEYL
PPIKTEKLLDNTIYTQNEGFNIASKNLKTEFNGQNKAVNKEAYEETSLEHLVIYRIAMCKPVMYKNTGKSEQCIIVN
NEDLFFIANKDSFSKDLAKAET TAYNTQNNTIENNFSIDQLILDNDLSSGIDLPNENTEPFTNFDDIDIPVYIKQSA
LKKIFVDGDSLFEYLHAQTFPSNIENLQLTNSLNDALRNNNKVYTFESTNLVEKANTVVGASLFVNWVKGVIDDETS
ESTQKSTIDKVSDVSIIIPYIGPALNVGNETAKENFKNAFEIGGAAILMEFIPELIVPIVGFFTLESYVGNKGHI IM
TISNALKKRDQKWTDMYGLIVSQWLSTVNTQFYTIKERMYNALNNQSQAIEKI IEDQYNRYSEEDKMNINIDENDID
FKLNQSINLAINNIDDFINQCSISYLMNRMIPLAVKKLKDFDDNLKRDLLEY IDTNELYLLDEVNILKSKVNRHLKD
SIPFDLSLYTKDTILIQVENNYISNISSNAILSLSYRGGRLIDSSGYGATMNVGSDVIFNDIGNGQFKLNNSENSNI
TAHQSKFVVYDSMEDNES INFWVRTPKYNNNDIQTYLQNEYTIISCIKNDSGWKVSIKGNRI IWTLIDVNAKSKSIF
FEYSIKDNISDYINKWESITITNDRLGNANIYINGSLKKSEKILNLDRINSSNDIDFKLINCTDTTKFVWIKDFNIF
GRELNATEVSSLYWIQSSTNTLKDFWGNPLRYDTQYYLFNQGMQNIYIKYFSKASMGETAPRTNFNNAAINYQNLYL
GLRFIIKKASNSRNINNDNIVREGDYIYLNIDNISDESYRVYVLVNSKEIQTQLFLAPINDDPTFYDVLQIKKYYEK
TTYNCQILCEKDTKTFGLFGIGKFVKDYGYVWDTYDNYFCISQWYLRRISENINKLRLGCNWQFIPVDEGWTE
[0371] < SEQ ID NO:8-TeNT-UniProtKBE s 5P04958 (A {75 AR )

[0372]  MPITINNFRYSDPVNNDTIIMMEPPYCKGLDIYYKAFKITDRIWIVPERYEFGTKPEDFNPPSSLIEG
ASEYYDPNYLRTDSDKDRFLQTMVKLFNRIKNNVAGEALLDKI INATPYLGNSYSLLDKFDTNSNSVSFNLLEQDP
SGATTKSAMLTNLIIFGPGPVLNKNEVRGIVLRVDNKNYFPCRDGFGS IMQMAFCPEYVPTFDNVIENITSLTIGK
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SKYFQDPALLLMHEL THVLHGLYGMQVSSHEI IPSKQEIYMQHTYPISAEELFTFGGQDANLISIDIKNDLYEKTL
NDYKATANKLSQVTSCNDPNIDIDSYKQIYQQKYQFDKDSNGQY IVNEDKFQILYNSIMYGFTEIELGKKFNIKTR
LSYFSMNHDPVKIPNLLDDTIYNDTEGFNIESKDLKSEYKGQNMRVNTNAFRNVDGSGLVSKLIGLCKKI IPPTNI
RENLYNRTASLTDLGGELCIKIKNEDLTFIAEKNSFSEEPFQDETVSYNTKNKPLNFNYSLDKIIVDYNLQSKITL
PNDRTTPVTKGIPYAPEYKSNAASTIETHNIDDNT IYQYLYAQKSPTTLQRITMTNSVDDAL INSTKIYSYFPSVI
SKVNQGAQGILFLQWVRDIIDDFTNESSQKTTIDKISDVSTIVPYIGPALNIVKQGYEGNFIGALETTGVVLLLEY
IPEITLPVIAALSIAESSTQKEKI IKTIDNFLEKRYEKWIEVYKLVKAKWLGTVNTQFQKRSYQMYRSLEYQVDAT
KKIIDYEYKIYSGPDKEQIADEINNLKNKLEEKANKAMININIFMRESSRSFLVNQMINEAKKQLLEFDTQSKNIL
MQY IKANSKFIGITELKKLESKINKVESTPIPFSYSKNLDCWVDNEEDIDVILKKSTILNLDINNDI ISDISGENS
SVITYPDAQLVPGINGKATHLVNNESSEVIVHKAMDIEYNDMFNNETVSEWLRVPKVSASHLEQYGTNEYSTISSM
KKHSLSIGSGWSVSLKGNNLIWTLKDSAGEVRQITFRDLPDKFNAYLANKWVFITITNDRLSSANLY INGVLMGSA
EITGLGAIREDNNITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYYLIP
VASSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYNGLKFITKRYTPNNEIDSFVKSGDF IKLYVSYNNNEHT
VGYPKDGNAFNN LDRILRVGYNAPGIPLYKKMEAVKLRDLKTYSVQLKLYDDKNASLGLVGTHNGQIGNDPNRDI
LIASNWYFNHLKDK ILGCDWYFVPTDEGWTND

[0373]  « SEQ ID NO:9-VAMP1 AFH (Q63666)

[0374]  MSAPAQPPAEGTEGAAPGGGPPGPPPNTTSNRRLQQTQAQVEEVVDIMRVNVDKVLERDQKLSELDDRA
DALQAGASVFESSAAKLKRKYWWKNCKMMIMLGATICATIVVVIVIYIFT

[0375] < SEQ ID NO:10-VAMP1 A (P23763)

[0376]  MSAPAQPPAEGTEGTAPGGGPPGPPPNMTSNRRLQQTQAQVEEVVDIIRVNVDKVLERDQKLSELDDRA
DALQAGASQFESSAAKLKRKYWWKNCKMMIMLGAICATIVVVIVIYFFT

[0377]  « SEQ ID NO:11-VAMP2 JFi (P63045)

[0378]  MSATAATVPPAAPAGEGGPPAPPPNLTSNRRLQQTQAQVDEVVDIMRVNVDKVLERDQKLSELDDRADA
LQAGASQFETSAAKLKRKYWWKNLKMMIILGVICATIILIIIIVYFST

[0379]  « SEQ ID NO:12-VAMP2 A (P63027)

[0380]  MSATAATAPPAAPAGEGGPPAPPPNLTSNRRLQQTQAQVDEVVDIMRVNVDKVLERDQKLSELDDRADA
LQAGASQFETSAAKLKRKYWWKNLKMMIILGVICATIILIITIIVYFST

[0381]  « SEQ ID NO:13-VAMP3 Jfi (P63025)

[0382]  MSTGVPSGSSAATGSNRRLQQTQNQVDEVVDIMRVNVDKVLERDQKLSELDDRADALQAGASQFETSAA
KLKRKYWWKNCKMWAIGISVLVIIVITIIVWCVS

[0383] < SEQ ID NO:14-VAMP3 A (Q15836)

[0384]  MSTGPTAATGSNRRLQQTQNQVDEVVDIMRVNVDKVLERDQKLSELDDRADALQAGASQFETSAAKLKR
KYWWKNCKMWAIGITVLVIFITIITIIVWVVSS

[0385]  « SEQ ID NO:15-VAMPFA(/

[0386]  KLSELDDRADALQ

[0387] < SEQ ID NO:16-VAMPZA 7

[0388]  QKLSELDDRADALQ

[0389]  « SEQ ID NO:17-VAMPFE(/

[0390]  KLSELDDRAD
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[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]
[0419]
[0420]
[0421]
[0422]
[0423]
[0424]
[0425]

* SEQ 1D NO: 18-VAMPZE(
KLSELDDRADALQAGAS

* SEQ 1D NO:19-VAMPZE(
L.SELDDRADALQ

* SEQ 1D NO:20-VAMPZE(
L.SELDDRADA

« SEQ TD NO:21-VAMPZE(s/
L.SELDDRADALQAGAS

« SEQ TD NO:22-VAMPZE(s/
FETSAAKLKRKYW

* SEQ 1D NO:23-VAMPZE(
FESSAAKLKRKYW

« SEQ TD NO:24-VAMPZE(s/
QFETSAAKLKRKYW

* SEQ 1D NO:25-VAMPZE(
FETSAAKLKR

* SEQ ID NO:26-VAMPZE{7FETSAAKLKRKYWWKN

* SEQ D NO:27-VAMPZfz
AKLKRKYWWKN

* SEQ D NO: 28-VAMPZ iz
AAKLKRKYWWKN

* SEQ D NO:29-VAMPZfiz
AKLKRKYWWKNCKM

* SEQ D NO:30-VAMPZ iz
AKLKRKYWWKNLKM

* SEQ D NO:31-VAMPZ Az
DQKLSELDDRADALQ

* SEQ D NO:32-VAMPZ Az
ERDQKLSELDDRA

* SEQ D NO:33-VAMPZ Az
LERDQKLSELDDRA

* SEQ D NO:34-VAMPZfz
VLERDQKLSELDDRA

* SEQ 1D NO:35-LHD

MGSMTWPVKDFNYSDPVNDNDILYLRTPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTS
KYQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERD IGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVEKFEN
GSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSNQSSAVLGKSIFC
MDPVIALMHELTHSLHQLYGINTPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLDVEI TPQITERSQLREKALGHY
KDITAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFVVNIDKENSLYSDLTNVMSEVVYSSQYNVKNRTH
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YFSRHYLPVFANILDDNIYTIRDGENLTNKGENTENSGQNTERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDDDK
DRWGSSLQCTKVKNNRLPYVADKDSISQETFENKTITDETNVQNYSDKFSLDESILDGQVPINPETVDPLLPNVNME
PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFL
NWANEVVEDFTTNIMKKDTLDKISDVSVI TPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVETF
YSSTQEREKTIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFENHINYQMYDSLSYQADATKAKIDLEYKKYSGSD
KENTKSQVENLKNSLDVKISEAMNNINKFTRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVD
RLKAKVNESFENTMPENTFSYTNNSLLKDI INEYFNLEAHHHHHHHHHH

[0426] * SEQ ID NO:36-MBP-LF

[0427]  MKTEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIFWAHDRFG
GYAQSGLLAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPTAVEALSLIYNKDLLPNPPKTWEE TPALDKELKAKGKS
ALMFNLQEPYFTWPLIAADGGYAFKYENGKYDIKDVGVDNAGAKAGLTFLVDLIKNKHMNADTDYSTAEAAFNKGET
AMTINGPWAWSNIDTSKVNYGVTVLPTFKGQPSKPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEAVNKDKPL
GAVALKSYEEELAKDPRTAATMENAQKGE IMPNTPQMSAFWYAVRTAVINAASGRQTVDEALKDAQTNSSSNNNNNN
NNNNLGIEGRISEFGSMPVAINSENYNDPVNDDT ILYMQIPYEEKSKKYYKAFE IMRNVWI TPERNT IGTNPSDFDP
PASLKNGSSAYYDPNYLTTDAEKDRYLKTTIKLFKR INSNPAGKVLLQETISYAKPYLGNDHTPIDEFSPVTRTTSVN
TKLSTNVESSMLLNLLVLGAGPDIFESCCYPVRKLIDPDVVYDPSNYGFGSINIVTFSPEYEYTFNDISGGHNSSTE
SFIADPATSLAHELTHALHGLYGARGVTYEETIEVKQAPLMIAEKPIRLEEFLTFGGQDLNI ITSAMKEKTYNNLLA
NYEKTATRLSEVNSAPPEYDINEYKDYFQWKYGLDKNADGSYTVNENKENE TYKKLYSFTESDLANKFKVKCRNTYF
TKYEFLKVPNLLDDDIYTVSEGFENIGNLAVNNRGQS TKLNPKI IDSTPDKGLVEKTIVKFAVDKLAAALEHHHHHH
[0428] * SEQ ID NO:37 (H1ZVAMP2-GFP)

[0429]  GPLGSSATAATAPPAAPAGEGGPPAPPPNLTSNRRLQQTQAQVDEVVDIMRVNVDKVLERDQKLSELDD
RADALQAGASQFETSAAKLKRKYWWKNLKLENVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLK
FICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERT IFFKDDGNYKTRAEVKFEGDTLVNR
TELKGIDFKEDGNILGHKLEYNYNSHNVY IMADKQKNG IKVNFKTRHNTEDGSVQLADHYQQNTPIGDGPVLLPDNH
YLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK

[0430] * SEQ D NO:38-HiZ{BoNT/FA

[0431]  MPVVINSENYDDPVNDNTITYIRPPYYETSNTYFKAFQIMDNVWIIPERYRLGIDPSLENPPVSLKAGS
DGYFDPNYLSTNTEKNKYLQIMIKLFKRINSKPAGQILLEETKNATPYLGNSYTQEEQFTTNNRTVSFNVKLANGNI
VQQMANL I IWGPGPDLTTNKTGGI TYSPYQSMEATPYKDGFGS IMTVEFSPEYATAFNDISTASHSPSLEF IKDPAL T
LMHELTHVLHGLYGTYITEYKITPNVVQSYMKVTKPITSAEFLTFGGRDRNIVPQSIQSQLYNKVLSDYKRIASRLN
KVNTATALINIDEFKNLYEWKYQFAKDSNGVYSVDLNKFEQLYKKIYSFTEFNLAYEFKIKTRLGYLAENFGPFYLP
NLLDDSIYTEVDGFNIGALSINYQGQNIGSDINSIKKLQGQGVVSRVVRLCKSVIPRKGTKAPPRLCITVNNRDLFF
TASQESYGENTINTYKEIDDTTTLDPSFEDILDKVILNENEQVIPQMPNRNVSTDIQKDNY IPKYDYNRTDIIDSYE
VGRNYNTFFYLNAQKFSPNESNITLTSSFDTGLLEGSKVYTFFSSDF INNINKPVQALLF TEWVKQVIRDFTTEATK
TSTVDKLKDISLVVPYIGLALNIGDETYKQHFAEAVELVGAGLLLEFSPEFLIPTLLIFTIKGYLTGSIRDKDKIIK
TLDNALNVRDQKWKELYRWVVSKWLTTINTQFNKRKEQMYKALKNQATATKKI TENKYNNYTTDEKSKIDSSYNINE
TERTLNEKINLAMKNIEQFITESSTAYLINIINNETIQKLKSYDDLVRRYLLGY IRNHSSTLGNSVEELNSKVNNHL
DNGIPFELSSYTNDSLLIRYFNKNYGELKYNCILNIKYEMDRDKLVDSSGYRSRINIGTGVKFSEIDKNQVQLSNLE
SSKIEVILNNGVIYNSMYENFSTSFWIRTPKYFRNINNEYKIISCMQNNSGWEVSLNEFSNMNSKT IWTLQDTEGIKK
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TVVEQYTQNINISDY INRWIFVTITNNRLSNSKIYINGRLINEESISDLGNIHASNNIMFKLDGCRDPHRY IWIKYF
NLFDKELNKKE IKDLYDNQSNSGILKDEWGDYLQYDKPYYMLNLYDPNKYLDVNNVGIRGYMYLKGPRGRIVTTNIY
LNSTLYMGTKF I IKKYASGNKDNTVRNNDRVY INVVVKNKEYRLATNASQAGVEK ILSAVETPDVGNLSQVVVMKSE
NDQGIRNKCKMNLQDNNGNDIGFIGFHQFNNTAKLVASNWYNRQIGKASRTFGCSWEFIPVDDGWGESSLHHHHHHH
HHH

[0432] < SEQ ID NO:39-Pepl

[0433]  SNRRLQQTQAQVDEC

[0434] * SEQ ID NO:40-Pep3

[0435]  CLQAGASQ

[0436] < SEQ ID NO:41-BoNT/X GenbankZs5BAQ12790 (A E:AT )

[0437]  MKLEINKENYNDPIDGINVITMRPPRHSDKINKGKGPFKAFQVIKNIWIVPERYNFTNNTNDLNIPSE
PIMEADATYNPNYLNTPSEKDEFLQGVIKVLERIKSKPEGEKLLELISSSIPLPLVSNGALTLSDNETIAYQENNN
IVSNLQANLVIYGPGPDIANNATYGLYSTPISNGEGTLSEVSFSPFYLKPFDESYGNYRSLVNIVNKFVKREFAPD
PASTLMHELVHVTHNLYGISNRNFYYNFDTGKIETSRQQNSLIFEELLTFGGIDSKATSSLITKKI IETAKNNYTT
LISERLNTVTVENDLLKY IKNKIPVQGRLGNFKLDTAEFEKKLNT ILFVLNESNLAQRFSILVRKHYLKERPIDPT
YVNILDDNSYSTLEGFNISSQGSNDFQGQLLESSYFEKIESNALRAFIKICPRNGLLYNATYRNSKNYLNNIDLED
KKTTSKTNVSYPCSLLNGCIEVENKDLFLISNKDSLNDINLSEEKIKPETTVEFKDKLPPQDITLSNYDFTEANST
PSTSQQNILERNEELYEPIRNSLFEIKTIYVDKLTTFHFLEAQNIDESIDSSKIRVELTDSVDEALSNPNKVYSPF
KNMSNTINSIETGITSTYIFYQWLRSIVKDFSDETGKIDVIDKSSDTLAIVPYIGPLLNIGNDIRHGDFVGAIELA
GITALLEYVPEFTIPILVGLEVIGGELAREQVEATIVNNALDKRDQKWAEVYNITKAQWWGTIHLQ INTRLAHTYK
ALSRQANATKMNMEFQLANYKGNIDDKAKIKNATSETEILLNKSVEQAMKNTEKFMIKLSNSYLTKEMIPKVQDNLK
NFDLETKKTLDKFIKEKEDILGTNLSSSLRRKVS IRLNKNIAFDINDIPFSEFDDL INQYKNEIEDYEVLNLGAEDG
KIKDLSGTTSDINIGSDIELADGRENKATKIKGSENSTIKIAMNKYLRFSATDNFSISFWIKHPKPTNLLNNGIEYT
LVENFNQRGWKISIQDSKLIWYLRDHNNSIKIVTPDY TAFNGWNLITITNNRSKGSIVYVNGSKIEEKDISSIWNTE
VDDPIIFRLKNNRDTQAFTLLDQFSIYRKELNQNEVVKLYNYYFNSNY IRDIWGNPLQYNKKYYLQTQDKPGKGLIR
EYWSSFGYDYVILSDSKTITFPNNIRYGALYNGSKVLIKNSKKLDGLVRNKDFIQLEIDGYNMGISADRENEDTNY T
GTTYGTTHDLTTDFEI IQRQEKYRNYCQLKTPYNIFHKSGLMSTETSKPTFHDYRDWVYSSAWYFQNYENLNLRKHT
KTNWYFIPKDEGWDED

[0438]  « SEQ ID NO:42-VAMP4 Jfi, (D4A560)

[0439]  MPPKFKRHLNDDDVTGSVKSERRNLLEDDSDEEEDFFLRGPSGPRFGPRNDK IKHVQNQVDEVIDVMQE
NITKVIERGERLDELQDKSESLSDNATAFSNRSKQLRRQMWWRGCK IKATMALAAATLLLMIITQI ILHLKK
[0440] < SEQ ID NO:43-VAMP4 A (075379)

[0441]  MPPKFKRHLNDDDVTGSVKSERRNLLEDDSDEEEDFFLRGPSGPRFGPRNDK IKHVQNQVDEVIDVMQE
NITKVIERGERLDELQDKSESLSDNATAFSNRSKQLRRQMWWRGCK IKAIMALVAAILLLVITILIVMKYRT
[0442]  « SEQ ID NO:44-VAMP5 KFR (Q97275)

[0443]  MAGKELERCQRQADQVTEIMLNNFDKVLERDGKLSELQQRSDQLLDMSSAFSKTTKTLAQQKRWENTRC
RVYLGLAVAGGLLLILVVLLVIFLPSGEDSSKP

[0444] < SEQ ID NO:45-VAMP5 A (095183)

[0445]  MAGIELERCQQQANEVTEIMRNNFGKVLERGVKLAELQQRSDQLLDMSSTENKTTQNLAQKKCWENIRY
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RICVGLVVVGVLLIILIVLLVVFLPQSSDSSSAPRTQDAGIASGPGN

[0446] < SEQ ID NO:46-YKT6 Jfil (Q5EGY4)

[0447]  MKLYSLSVFYKGEPKAVLLKAAYDVSSFSFFQRSSVQEFMTFTSQLIVERSAKGSRASVKEQEYLCHVY
VRSDSLAGVVIADSEYPSRVAFTLLEKVLDEFSKQVDRIDWPVGSPATIHYTALDGHLSRYQNPREADPMSKVQAEL
DETKI ILHNTMESLLERGEKLDDLVSKSEVLGTQSKAFYKTARKQNSCCAIM

[0448]  « SEQ ID NO:47-YKT6 A (015498)

[0449]  MKLYSLSVLYKGEAKVVLLKAAYDVSSFSFFQRSSVQEFMTFTSQLIVERSSKGTRASVKEQDYLCHVY
VRNDSLAGVVIADNEYPSRVAFTLLEKVLDEFSKQVDRIDWPVGSPATIHYPALDGHLSRYQNPREADPMTKVQAEL
DETKI ILHNTMESLLERGEKLDDLVSKSEVLGTQSKAFYKTARKQNSCCAIM

[0450] < SEQ ID NO:48-VAMPZAv/

[0451]  ETSAAKLKRKYWWK

[0452] < SEQ ID NO:49-VAMPZAv/

[0453]  FETSAAKLKRKYWWK

[0454] < SEQ ID NO:50-VAMPZAv/

[0455]  QFESSAAKLKRKYW

[0456]  « SEQ ID NO:51-VAMPFA7

[0457]  FESSAAKLKR

[0458]  « SEQ ID NO:52-VAMPFA7

[0459]  FESSAAKLKRKYWWK

[0460] < SEQ ID NO:53-VAMPZAv/

[0461]  ADALQAGASQF

[0462]  « SEQ ID NO:54-VAMPFAZ

[0463]  ADALQAGASQ

[0464] < SEQ ID NO:55-VAMPZAv/

[0465]  RADALQAGASQF

[0466]  « SEQ ID NO:56-VAMPZ A/

[0467]1  ADALQAGASQFE

[0468] < SEQ ID NO:57-VAMPZAv/

[0469]  ADALQAGASVF

[0470] < SEQ ID NO:58-VAMPZAv/

[0471]  ADALQAGASV

[0472] < SEQ ID NO:59-VAMPZAv/

[0473]  ADALQAGASVFE

[0474] < SEQ ID NO:60-VAMPZ A/

[0475]  RADALQAGASVF

[0476] < SEQ ID NO:61-VAMPZAv/

[0477]  RADALQAGAS

[0478] < SEQ ID NO:62-VAMPZ A/

[0479]  SESLSDNATAF
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[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0502]
[0503]
[0504]
[0505]
[0506]
[0507]
[0508]
[0509]
[0510]
[0511]

* SEQ ID NO:63-VAMPZA
SESLSDNATA

* SEQ ID NO:64-VAMPZA
KSESLSDNATAF

* SEQ ID NO:65-VAMPZA
SESLSDNATAFS

* SEQ ID NO:66-VAMPZA
SDQLLDMSSTF

* SEQ ID NO:67-VAMPZA
SDQLLDMSST

* SEQ ID NO:68-VAMPZA
RSDQLLDMSSTF

* SEQ ID NO:69-VAMPZA
SDQLLDMSSTFEN

* SEQ ID NO:70-VAMPZA
SDQLLDMSSAF

* SEQ ID NO:71-VAMPZA
SDQLLDMSSA

* SEQ ID NO:72-VAMPZA
RSDQLLDMSSAF

* SEQ ID NO:73-VAMPZA
SDQLLDMSSAFS

* SEQ ID NO:74-VAMPZA
RSDQLLDMSS

* SEQ ID NO:75-VAMPZA
SEVLGTQSKAF

* SEQ ID NO:76-VAMPZA
SEVLGTQSKA

* SEQ ID NO:77-VAMPZA
KSEVLGTQSKAF

* SEQ ID NO:78-VAMPZAy
SEVLGTQSKAFY
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EIES

110> 2 AE P 25 PR A =)
<120> 4l VAMP YJEI &
<130> IBL 007-WO
<150> EP16194390.7
<151> 2016-10-18
<160> 78
<170> PatentIn version 3.5
210> 1
211> 1296
<212> PRT
213> AT
<400> 1
Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly
1 5 10 15
Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro
20 25 30
Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg
35 40 45
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu
50 55 60
Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr
65 70 75 80
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu
85 90 95
Arg Tle Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val
100 105 110
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys
115 120 125
Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr
130 135 140
Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile
145 150 165 160
Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr
165 170 175
Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe
180 185 190
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu
195 200 205
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu
210 215 220
Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn
225 230 235 240

[0001]

42



CN 109844130 B

FF

.1l

%=

2/63 Tl

[0002]

Arg

Glu

Phe
Lys
Gly
306
Tyr
Lys
Asn
Phe
Thr
385
Phe
Lys
Gly
Ala
Ser
465
Ile
Asp
Glu
Glu
Leu
545
His

Leu

Val

Val

Ile
Phe
290
Thr
Leu
Phe
Phe
Asp
370
Ile
Asn
Asn
Ile
Leu
450
Pro
Thr
Leu
Asn
Leu
530
Asp

Gly

Asn

Phe
Ser
Asp
275
Lys
Thr
Leu
Asp
Val
355
Lys
Tyr
Gly
Phe
Ile
435
Asn
Ser
Ser
Ile
Ile
515
Met
Lys

Lys

Pro

Lys

Phe
260

Ser
Asp
Ala
Ser
Lys
340
Lys
Ala
Asp
Gln
Thr
420
Thr
Asp
Glu
Asp
Gln
500
Ser
Pro
Tyr

Ser

Ser

Val
245
Glu
Leu
Ile
Ser
Glu
325
Leu
Phe
Val
Gly
Asn
405
Gly
Ser
Leu
Asp
Thr
485
Gln
Ile
Asn
Thr
Arg

565
Arg

Asn

Glu

Gln
Ala
Leu
310
Asp
Tyr
Phe
Phe
Phe
390
Thr
Leu
Lys
Cys
Asn
470
Asn
Tyr
Glu
Ile
Met
550

Ile

Val

Thr

Leu

Glu
Ser
295
Gln
Thr
Lys
Lys
Lys
375
Asn
Glu
Phe
Thr
Ile
455
Phe
Ile
Tyr
Asn
Glu
535
Phe

Ala

Tyr

Asn Ala Tyr

Arg

Asn
280
Thr
Tyr
Ser
Met
Val
360
Ile
Leu
Ile
Glu
Lys
440
Lys
Thr
Glu
Leu
Leu
520
Arg
His
Leu

Thr

Thr
265

Glu
Leu
Met
Gly
Leu
345
Leu
Asn
Arg
Asn
Phe
425
Ser
Val
Asn
Ala
Thr
505
Ser
Phe
Tyr

Thr

Phe

250

Phe

Phe

Asn

Lys

Lys

330

Thr

Asn

Ile

Asn

Asn

410

Tyr

Leu

Asn

Asp

Ala

490

Phe

Ser

Pro

Leu

Asn

570
Phe

43

Tyr

Gly

Arg
Lys
Asn
315
Phe
Glu
Arg
Val
Thr
395
Met
Lys
Asp
Asn
Leu
475
Glu
Asn
Asp
Asn
Arg
bbb

Ser

Ser

Glu

Gly

Leu
Ala
300
Val
Ser
Ile
Lys
Pro
380
Asn
Asn
Leu
Lys
Trp
460
Asn
Glu
Phe
Ile
Gly
540
Ala

Val

Ser

Met
His
Tyr
285
Lys
Phe
Val
Tyr
Thr
365
Lys
Leu
Phe
Leu
Gly
445
Asp
Lys
Asn
Asp
Ile
525
Lys
Gln

Asn

Asp

Ser

Asp
270

Tyr
Ser
Lys
Asp
Thr
350
Tyr
Val
Ala
Thr
Cys
430
Tyr
Leu
Gly
Ile
Asn
510
Gly
Lys
Glu

Glu

Tyr

Gly

255

Ala

Tyr

Ile

Glu

Lys

335

Glu

Leu

Asn

Ala

Lys

415

Val

Asn

Phe

Glu

Ser

495

Glu

Gln

Tyr

Phe

Ala

575
Val

Leu

Lys

Asn
Val
Lys
320
Leu
Asp
Asn
Tyr
Asn
400
Leu
Arg
Lys
Phe
Glu
480
Leu
Pro
Leu
Glu
Glu
560

Leu

Lys
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Lys
Gln
Asp
625
Leu
Ile
Ile
Val
Lys
706
Val
Glu
Gln
Leu
Asn
785
Ile
Asp
Gln
Ile
Thr
865
Leu

Lys

Gln

Val
Leu
610
Lys
Asn
Phe
Pro
Leu
690
Trp
Asn
Asn

Tyr

Ser
770

Lys

Pro

Ala

Val

Pro

850

Phe

Arg

Ile

Ile

Asn
595
Val
Ile
Ile
Ser
Val
675
Thr
Asp
Thr
Gln
Thr
Th
Ser
Phe
Tyr
Leu
Asp
835
Phe
Thr
Tyr

Asn

Gln
915

580
Lys

Tyr
Ala
Gly
Gly
660
Leu
Val
Glu
Gln
Ala
740

Glu

Lys

Leu
Gly
Leu
820
Arg
Gln
Glu
Glu
Ile

900

Leu

Ala
Asp
Asp
Asn
645
Ala
Gly
Gln
Val
Ile
725
Glu

Glu

Leu

Asn
Val
806
Lys
Leu
Leu
Tyr
Ser
886

Gly

Phe

Thr
Phe
Ile
630
Met
Val
Thr
Thr
Tyr
710
Asp
Ala
Glu
Asn
Gln
790
Lys
Tyr
Lys
Ser
Ile
870
Asn

Ser

Asn

Glu
Thr
615
Thr
Leu
Ile
Phe
Ile
695
Lys
Leu
Thr

Lys

Glu
775

Cys

Arg

Ile

Asp

Lys

855

Lys

His

Lys

Leu

Ala
600
Asp
Ile
Tyr
Leu
Ala
680
Asp
Tyr
Ile
Lys
Asn
760
Ser
Ser
Leu
Tyr
Lys
840
Tyr
Asn
Leu

Val

Glu
920

585
Ala

Glu
Ile
Lys
Leu
665
Leu
Asn
Ile
Arg
Ala
745

Asn

Ile

Val
Glu
Asp
825
Val
Val
Ile
Ile
Asn

905

Ser

Met
Thr
Ile
Asp
650
Glu
Val
Ala
Val
Lys
730
Ile

Ile

Asn

Ser
Asp
810
Asn
Asn
Asp
Ile
Asp
890

Phe

Ser

44

Phe

Ser

Pro

635

Asp

Phe

Ser

Leu

Thr

715

Lys

Ile

Asn

Lys

Tyr

795

Phe

Arg

Asn

Asn

Asn

875

Leu

Asp

Lys

Leu
Glu
620
Tyr
Phe
Ile
Tyr
Ser
700
Asn
Met
Asn

Phe

Ala
780

Leu

Asp

Gly

Thr

Gln

860

Thr

Ser

Pro

Ile

Gly
605
Val
Ile
Val
Pro
Ile
685
Lys
Trp
Lys
Tyr
Asn
765
Met
Met
Ala
Thr
Leu
845
Arg
Ser
Arg

Ile

Glu
925

590
Trp

Ser
Gly
Gly
Glu
670
Ala
Arg
Leu
Glu
Gln
750

Ile

Ile

Asn
Ser
Leu
830
Ser
Leu
Ile
Tyr
Asp

910
Val

Val
Thr
Pro
Ala
655
Ile
Asn
Asn
Ala
Ala
735
Tyr

Asp

Asn

Ser
Leu
815
Ile
Thr
Leu
Leu
Ala
895

Lys

Ile

Glu
Thr
Ala
640
Leu
Ala
Lys
Glu
Lys
720
Leu
Asn
Asp
Ile
Met
800
Lys
Gly
Asp
Ser
Asn
880
Ser

Asn

Leu
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Lys

Phe

945

Glu

Ser

Ile

Asp

Leu

Lys

Met

Ile

Ile

Asp

Leu

Gly

Met

Lys

Val

Lys

Lys

Gln

Lys

Phe

Asn Ala
930

Trp Ile
Tyr Thr

Leu Asn

Lys Gln
995

Ile

Arg

Ile

Tyr

980
Arg

Val Tyr Asn

Ile Pro Lys

Ile Asn Cys

965

Gly Glu Ile

Val Val Phe

950

Tyr Ile Asn Arg Trp

1010
Asn Asn
1025
Pro TIle
1040
Phe Lys
10565
Lys Tyr
1070
Lys Asp
1085
Phe Trp
1100
Asn Leu
1115
Ile Arg
1130
Thr Thr
1145
Phe TIle
1160
Arg Asn
1175
Glu Tyr
1190
Ile Leu
1205
Val Val
1220
Cys Lys
1235
Ile Gly
1250

Ser

Ser

Leu

Phe

Leu

Gly

Tyr

Gly

Asn

Ile

Asn

Arg

Ser

Val

Met

Phe

Lys

Asn

Asp

Asn

Tyr

Asp

Asp

Tyr

Ile

Lys

Asp

Leu

Ala

Met

Asn

His

Ile

Leu

Gly

Leu

Asp

Tyr

Pro

Met

Tyr

Lys

Arg

Ala

Leu

Lys

Leu

Gln

935

Lys

940

955

970

985

1000

Ile
1015
Tyr
1030
Gly
1045
Cys
1060
Phe
1075
Asn
1090
Leu
1105
Asn
1120
Tyr
1135
Leu
1150
Tyr
1165
Val
1180
Thr
1195
Glu
1210
Ser
1225
Gln
1240
Phe
1255

Ile Asn

Asn Ile

Arg Asp

Asp Lys

Gln Ser

Gln Tyr

Lys Tyr

Leu Lys

Asn Ser

Ala Ser

Tyr Ile

Asn Ala

Ile Pro

Lys Asn

Asp Asn

Asn Asn

45

Gly Arg

His Ala

Thr His

Glu Leu

Asn Ser

Asp Lys

Val Asp

Gly Pro

Ser Leu

Gly Asn

Asn Val

Ser Gln

Asp Val

Asp Gln

Asn Gly

Ile Ala

99

Tyr Ser Gln Met Ile

1005
Phe Val Thr Ile Thr Asn Asn

1020
Leu
1035
Ser
1050
Arg
1065
Asn
1080
Gly
1095
Pro
1110
Val
1125
Arg
1140
Tyr
1155
Lys
1170
Val
1185
Ala
1200
Gly
1215
Gly
1230
Asn
1245
Lys
1260

Ile

Asn

Tyr

Glu

Ile

Tyr

Asn

Gly

Arg

Asp

Val

Gly

Asn

Ile

Asp

Leu

975

0

Asn Ile Ser

Asp

Asn

Ile

Lys

Leu

Tyr

Asn

Ser

Gly

Asn

Lys

Val

Leu

Thr

Ile

Val

Ser Met Tyr Glu Asn Phe Ser Thr Ser

Tyr Phe Asn Ser Ile Ser Leu Asn Asn

960

Met Glu Asn Asn Ser Gly Trp Lys Val

Ile Trp Thr Leu Gln Asp Thr Gln Glu

Arg

Gln

Ile

Trp

Glu

Lys

Met

Val

Val

Thr

Ile

Asn

Glu

Ser

Asn

Gly

Ala
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Ser Asn Trp Tyr Asn Arg Gln Ile Glu Arg Ser Ser Arg Thr Leu
1270

Gly

Arg

126
Cys
128
Pro
129

210>
211>
212>
213>
<400>
Met Pro Val Thr

1

Asn
Tyr
Arg
Ile
65

Thr
Asn
Ile
Phe
Pro
145
Phe
Ile
Met
Asn
Ala
225

Gly

Phe

Asn
Tyr
Tyr
50

Phe
Asn
Arg
Asn
Asn
130
Gly
Gly
Gln
Lys
Lys
210
Leu

Ile

Met

5

0

5
2
1
p

Ser Trp Glu Phe Ile

Leu

291
RT

W

2

Ile
Lys
35

Thr
Asn
Asp
Ile
Gly
115
Thr
Glu
Pro
Asn
Phe
195
Gly
Ile

Lys

Gln

Ile
20

Ala
Phe
Arg
Lys
Lys
100
Ile
Asn
Val
Gly
His
180
Cys
Ala
Leu

Val

Ser

Ile

Met

Phe

Gly

Asp

Lys

85

Ser

Pro

Ile

Glu

Pro

165

Phe

Pro

Ser

Met

Asp

245
Thr

Asn
Met
Lys
Tyr
Val
70

Asn
Lys
Tyr
Ala
Arg
150
Val
Ala
Glu
Ile
His
230

Asp

Asp

1285

Asn

Glu

Ile

Lys

55

Cys

Ile

Pro

Leu

Ser

135

Lys

Leu

Ser

Tyr

Phe

215

Glu

Leu

Ala

Phe
Pro
Thr
40

Pro
Glu
Phe
Leu
Gly
120
Val
Lys
Asn
Arg
Val
200
Asn
Leu

Pro

Ile

Asn
Pro
25

Asp
Glu
Tyr
Leu
Gly
105
Asp
Thr
Gly
Glu
Glu
185
Ser
Arg
Ile

Ile

Gln

Tyr
10

Phe
Arg
Asp
Tyr
Gln
90

Glu
Arg
Val
Ile
Asn
170
Gly
Val
Arg
His
Val

250
Ala

46

Asn
Ala
Tle
Phe
Asp
()

Thr
Lys
Arg
Asn
Phe
155
Glu
Phe
Phe
Gly
Val
235

Pro

Glu

1275
Pro Val Asp Asp Gly Trp Gly Glu
1290

Asp
Arg
Trp
Asn
60

Pro
Met
Leu
Val
Lys
140
Ala
Thr
Gly
Asn
Tyr
220
Leu

Asn

Glu

Pro
Gly
Ile
45

Lys
Asp
Ile
Leu
Pro
125
Leu
Asn
Ile
Gly
Asn
205
Phe
His
Glu

Leu

Ile
Thr
30

Ile
Ser
Tyr
Lys
Glu
110
Leu
Ile
Leu
Asp
Ile
190
Val
Ser
Gly

Lys

Tyr

Asp
15

Gly
Pro
Ser
Leu
Leu
95

Met
Glu
Ser
Ile
Ile
175
Met
Gln
Asp
Leu
Lys

255
Thr

Asn
Arg
Glu
Gly
Asn
80

Phe
Ile
Glu
Asn
Ile
160
Gly
Gln
Glu
Pro
Tyr
240

Phe

Phe
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Gly
Tyr
Lys
305
Lys
Lys
Met
Thr
Asn
385
Ser
Asn
Lys
Val
Asp
465
Tyr
Leu
Asp
Lys
Thr
545
Asp
Tyr

Trp

Asn

Gly
Asp
290
Val
Asn
Tyr
Phe
Arg
370
Leu
Asp
Lys
Ile
Asp
450
Asp
Ile
Ile
Phe
Ile
530
Phe
Ala
Ile

Val

Thr

Gln
275
Lys
Leu
Lys
Ser
Gly
365
Ala
Leu
Lys
Gln
Gln
435
Asn
Leu
Glu
Ser
Asn
515
Phe
Pro
Leu
Lys
Lys

595
Met

260
Asp

Val
Val
Phe
Ile
340
Phe
Ser
Asp
Asp
Ala
420
Met
Glu
Ser
Asn
Lys
500
Val
Thr
Leu
Leu
Thr
580

Gln

Asp

Pro
Leu
Cys
Lys
325
Asp
Thr
Tyr
Asn
Met
405
Tyr
Cys
Asp
Lys
Asp
485
Ile
Asp
Asp
Asp
Phe
565
Ala

Ile

Lys

Ser
Gln
Ile
310
Asp
Val
Glu
Phe
Glu
390
Glu
Glu
Lys
Leu
Asn
470
Phe
Glu
Val
Glu
Ile
550
Ser
Asn

Val

Ile

Ile
Asn
295
Ser
Lys
Glu
Thr
Ser
375
Ile
Lys
Glu
Ser
Phe
455
Glu
Pro
Leu
Pro
Asn
535
Arg
Asn
Lys

Asn

Ala

Ile
280
Phe
Asp
Tyr
Ser
Asn
360
Asp
Tyr
Glu
Ile
Val
440
Phe
Arg
Ile
Pro
Val
520
Thr
Asp
Lys
Val
Asp

600
Asp

265
Thr

Arg
Pro
Lys
Phe
345
Ile
Ser
Thr
Tyr
Ser
425
Lys
Ile
Ile
Asn
Ser
5056
Tyr
Ile
Ile
Val
Val
585

Phe

Ile

Pro
Gly
Asn
Phe
330
Asp
Ala
Leu
Ile
Arg
410
Lys
Ala
Ala
Glu
Glu
490
Glu
Glu
Phe
Ser
Tyr
570
Glu

Val

Ser

47

Ser
Ile
Ile
315
Val
Lys
Glu
Pro
Glu
395
Gly
Glu
Pro
Asp
Tyr
475
Leu
Asn
Lys
Gln
Leu
5b5
Ser
Ala

Ile

Leu

Thr
Val
300
Asn
Glu
Leu
Asn
Pro
380
Glu
Gln
His
Gly
Lys
460
Asn
Ile
Thr
Gln
Tyr
540
Thr
Phe
Gly

Glu

Ile

Asp
285
Asp
Ile
Asp
Tyr
Tyr
365
Val
Gly
Asn
Leu
Ile
445
Asn
Thr
Leu
Glu
Pro
h2h
Leu
Ser
Phe
Leu
Ala

605
Val

270
Lys

Arg
Asn
Ser
Lys
350
Lys
Lys
Phe
Lys
Ala
430
Cys
Ser
Gln
Asp
Ser
510
Ala
Tyr
Ser
Ser
Phe
590

Asn

Pro

Ser

Leu

Ile

Glu

335

Ser

Ile

Ile

Asn

Ala

415

Val

Ile

Phe

Ser

Thr

495

Leu

Ile

Ser

Phe

Met

975

Ala

Lys

Tyr

Ile
Asn
Tyr
320
Gly
Leu
Lys
Lys
Ile
400
Ile
Tyr
Asp
Ser
Asn
480
Asp
Thr
Lys
Gln
Asp
560
Asp
Gly

Ser

Ile
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Gly
625
Asn
Glu
Asp
Arg
Leu
705
Lys
Arg
Phe
Asp
Lys
785
Thr
Leu
Lys
Leu
Ile
865
Tyr
Asn
Gln
Ser
Tyr

945
Gly

610

Leu
Ala
Leu
Asn
Asn
690
Ser
Ala
Tyr
Asn
Asn
770
Lys
Leu
Ile
Thr
Ile
850
Leu
Gly
Gln
Asn
Phe
930

Ile

Trp

Ala
Phe
Leu
Lys
675
Glu
Thr
Leu
Asn
Asp
755
Ile
Met
Lys
Gly
Ile
83b
Glu
Asn
Ala
Phe
Gln
915
Trp
His

Lys

Leu

Glu

Ile

660

Asn

Lys

Val

Asn

Ile

740

Ile

Asn

Ile

Lys

Ser

820

Met

Met

Leu

Lys

Lys

900

Asn

Ile

Asn

Ile

Asn
Ile
645
Pro
Lys
Trp
Asn
Tyr
725
Tyr
Asn
Asn
Pro
Asn
805
Ala
Pro
Phe
Arg
Val
88b
Leu
Ile
Arg

Glu

Ser

Val
630
Ala
Val
Ile
Ser
Thr
710
Gln
Ser
Ser
Phe
Leu
790
Leu
Glu
Phe
Asn
Tyr
870
Glu
Thr
Ile
Ile
Tyr

950
Ile

615
Gly

Gly
Val
Ile
Asp
695
Gln
Ala
Glu
Lys
Ile
)
Ala
Leu
Tyr
Asp
Lys
855
Lys
Val
Ser
Phe
Pro
935

Thr

Arg

Asn
Ala
Gly
Lys
680
Met
Phe
Gln
Lys
Leu
760
Asn
Val
Asn
Glu
Leu
840
Tyr
Asp
Tyr
Ser
Asn
920
Lys

Ile

Gly

Glu
Ser
Ala
665
Thr
Tyr
Tyr
Ala
Glu
745
Asn
Gly
Glu
Tyr
Lys
825
Ser
Asn
Asn
Asp
Ala
905
Ser
Tyr

Ile

Asn

Thr
Ile
650
Phe
Ile
Gly
Thr
Leu
730
Lys
Glu
Cys
Lys
Ile
810
Ser
Ile
Ser
Asn
Gly
890
Asn
Val
Lys

Asn

Arg

48

Ala
635
Leu
Leu
Asp
Leu
Ile
715
Glu
Ser
Gly
Ser
Leu
795
Asp
Lys
Tyr
Glu
Leu
875
Val
Ser
Phe
Asn
Cys

955
Ile

620
Lys

Leu
Leu
Asn
Ile
700
Lys
Glu
Asn
Ile
Val
780
Leu
Glu
Val
Thr
Ile
860
Ile
Glu
Lys
Leu
Asp
940

Met

Ile

Gly
Glu
Glu
Ala
685
Val
Glu
Ile
Ile
Asn
765
Ser
Asp
Asn
Asn
Asn
845
Leu
Asp
Leu
Ile
Asp
925
Gly

Lys

Trp

Asn
Phe
Ser
670
Leu
Ala
Gly
Ile
Asn
750
Gln
Tyr
Phe
Lys
Lys
830
Asp
Asn
Leu
Asn
Arg
910
Phe
Ile

Asn

Thr

Phe
Ile
655
Tyr
Thr
Gln
Met
Lys
735
Ile
Ala
Leu
Asp
Leu
815
Tyr
Thr
Asn
Ser
Asp
895
Val
Ser
Gln

Asn

Leu

Glu
640
Pro
Ile
Lys
Trp
Tyr
720
Tyr
Asp
Ile
Met
Asn
800
Tyr
Leu
Ile
Ile
Gly
880
Lys
Thr
Val
Asn
Ser

960
Ile
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Asp

Glu

Asn

Ser

Glu

Ile

Ser

Leu

Tyr

Lys

Gln

Lys

Asp

Leu

Glu

Phe

Tyr

Glu

Val

Leu

Asn

965

Asn  Leu Asn Asn

1010
Asn
1025
Ile
1040
Trp
1065
Asn
1070
Lys
1085
Met
1100
Asp
1115
Asn
1130
Phe
1145
Ile
1160
Asn
1175
Glu
1190
Tyr
1205
Ser
1220
Ile
1235
Phe
1250
Lys
1265
Trp
1280

210> 3

Thr

Ile

Met

Ile

Asp

Phe

Ser

Ser

Ile

Val

Gln

Glu

Asn

Cys

Gly

Glu

Glu

Gln

Asp

Phe

Lys

Glu

Phe

Asn

Pro

Lys

Ile

Arg

Glu

Lys

Thr

Gln

Leu

Glu

Val

Phe

Ile

Lys

Tyr

Glu

Trp

Ala

Val

Tyr

Arg

Lys

Trp

Leu

Ile

Leu

Ile

Tyr

Lys

Ile

Ala

Lys

Leu

Phe

Arg

Gly

Gly

Gly

Ile

Arg

Glu

Arg

Phe

Gln

Leu

Gly

Lys

Arg

Pro

970

985

1000

Lys
1015
Asp
1030
Asp
1045
Ser
1060
Tyr
1075
Asn
1090
Asn
1105
Glu
1120
Asn
1135
Lys
1150
Asp
1165
Val
1180
Leu
1195
Ile
1210
Phe
1225
Ile
1240
Asp
1255
Lys
1270
Lys
1285

Ile

Gly

Ile

Lys

Pro

Lys

Ile

Tyr

Ser

Tyr

Tyr

Ala

Lys

Lys

His

Tyr

Pro

Asp

Arg

Asp

Phe

Ile

Leu

Asn

Leu

Arg

Asn

Ile

Thr

Pro

Glu

Lys

Arg

Phe

Tyr

Glu

49

Glu

Ile

Asn

Gln

Met

Ser

Thr

Asp

Ser

Tyr

Tyr

Ile

Tyr

Asp

Phe

Cys

Asn

Gly

990

1005
Ile Tyr Ile Asn Gly Lys Leu

1020
Val Tle
1035
Asp Arg
1050
Thr Glu
1065
Ser Tyr
1080
Tyr Asn
1095
Tyr Ile
1110
Arg Ser
1125
Leu Tyr
1140
Gln Ser
1155
Leu Asp
1170
Lys Tyr
1185
Ser Asp
1200
Asp Glu
1215
Glu Glu
1230
Tyr Glu
1245
Ile Ser
1260
Leu Lys
1275
Trp Thr
1290

Ala

Thr

Leu

Ser

Lys

Lys

Lys

Ile

Ile

Phe

Phe

Ser

Gln

Ser

Ser

Lys

Leu

Glu

975
Ile Asn Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn Ile Arg
980
Asp Ile Ser Glu Tyr Ile Asn Arg Trp Phe Phe Val Thr Ile Thr
995

Asn

Gln

Ser

Glu

Glu

Leu

Tyr

Gly

Asn

Phe

Lys

Asp

Pro

Thr

Gly

Trp

Gly

Glu

Gly

Phe

Gln

Tyr

Tyr

Lys

Asn

Glu

Asp

Asn

Lys

Glu

Thr

Asp

Ile

Tyr

Cys
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211>
212>
213>
<400>
Met Pro Ile Thr

1
Lys

Pro
Arg
Thr
65
Ser
Ile
Asp
Phe
sn
145
Pro
Asn
Ser
Val
Leu
225
Ile
Phe
Phe

Phe

Asn
305

Asn
Glu
Phe
50

Ser
Asp
Asn
Ile
Asp
130
Trp
Arg
Asn
Ile
Gly
210
Ile
Ala
Tyr
Gly
Glu

290

Ser

1291

PRT

WA B

3

Ile
Lys
35

Ser
Pro
Lys
Ser
Pro
115
Val
Val
Glu
Thr
Ser
195
Glu
Leu
Ile
Ser
Gly
275

Glu

Ile

Leu
20

Ala
Arg
Lys
Asp
Arg
100
Phe
Asp
Lys
Asn
Phe
180
Pro
Gly
Met
Pro
Gln
260
Pro

Lys

Thr

Ile Asn
§)
Tyr Leu

Phe Arg

Asn Ser

Ser Gly
70

Pro Phe

85

Glu Tle

Pro Gly
Phe Asn
Thr Gly

150
Ile Ile

165
Ala Ala

Arg Phe
Arg Phe
His Glu
230
Asn Asp
245
Tyr Asn
Thr Ile

Ala Leu

Thr Ala
310

Asn
Asp
Ile
Asn
55

Tyr
Leu
Gly
Asn
Ser
135
Ser
Asp
Gln
Met
Ser
215
Leu
Gln
Val
Asp
Asp

295

Asn

Phe
Thr
Thr
40

Pro
Tyr
Lys
Glu
Asn
120
Val
Ile
Pro
Glu
Leu
200
Lys
Asn
Thr
Lys
Leu
280

Tyr

Pro

Asn
His
25

Gly
Asn
Asp
Glu
Glu
105
Asn
Asp
Asn
Glu
Gly
185
Thr
Ser
His
Ile
Leu
265
Ile

Tyr

Ser

Tyr
10

Leu
Asn
Leu
Pro
Ile
90

Leu
Thr
Val
Pro
Thr
170
Phe
Tyr
Glu
Ala
Ser
250
Glu
Pro

Arg

Ser

50

Ser

Asn

Ile

Asn

Asn

75

Ile

Ile

Pro

Lys

Ser

155

Ser

Gly

Ser

Phe

Met

235

Ser

Tyr

Lys

Ser

Phe
315

Asp
Thr
Trp
Lys
60

Tyr
Lys
Tyr
Ile
Thr
140
Val
Thr
Ala
Asn
Cys
220
His
Val
Ala
Ser
Ile

300

Asn

Pro
Leu
Val
45

Pro
Leu
Leu
Arg
Asn
125
Arg
Ile
Phe
Leu
Ala
205
Met
Asn
Thr
Glu
Ala
285

Ala

Lys

Val Asp
15

Ala Asn

30

Ile Pro

Pro Arg

Ser Thr

Phe Lys
95

Leu Ser

110

Thr Phe

Gln Gly

Ile Thr

Lys Leu
175

Ser Tle

190

Thr Asn

Asp Pro

Leu Tyr

Ser Asn
255

Ile Tyr

270

Arg Lys

Lys Arg

Tyr Ile

Asn
Glu
Asp
Val
Asp
80

Arg
Thr
Asp
Asn
Gly
160
Thr
Ile
Asp
Ile
Gly
240
Ile
Ala
Tyr

Leu

Gly
320
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[0010]

Glu
Ser
Glu
Val
Ala
38b
Ile
Arg
Phe
Lys
Phe
465
Asp
Val
Asp
Glu
Asn
545
Asp
Lys
Val
Phe
Val
625

Ser

Thr

Tyr
Gly
Leu
Gln
370
Asn
Pro
Asn
Thr
Thr
450
Ile
Ile
Asp
Leu
Asn
530
Ser
Phe
Val
Gln
Thr
610
Ser

Val

Ile

Lys
Glu
Thr
355
Asn
Ile
Lys
Pro
Lys
435
Leu
Gly
Asn
Gln
Leu
515
Gln
Tyr
Thr
Tyr
Gly
595
Thr
Ala

Arg

Leu

Gln
Val
340
Gln
Arg
Leu
Ser
Ala
420
Phe
Asp
Asp
Glu
Val
500
Tyr
Val
Tyr
Phe
Thr
580
Gly
Asn
Ile

Arg

Leu
660

Lys
325
Thr
Ile
Lys
Asp
Asn
405
Leu
Cys
Cys
Ile
Glu
485
Ile
Pro
Phe
Tyr
Thr
565
Tyr
Leu
Ile
Ile
Gly

645
Glu

Leu
Val
Phe
Ile
Asp
390
Leu
Arg
His
Arg
Ser
470
Thr
Leu
Ser
Tyr
Leu
550
Arg
Phe
Phe
Leu
Pro
630

Asn

Ala

Ile
Asn
Thr
Tyr
375
Asn
Asn
Lys
Lys
Glu
455
Asp
Glu
Ser
Ile
Asp
535
Glu
Ser
Pro
Leu
Arg
615
Tyr

Phe

Phe

Arg
Arg
Glu
360
Leu
Val
Val
Val
Ala
440
Leu
Val
Val
Lys
Asp
520
Asn
Ser
Ile
Thr
Met
600
Lys
Ile

Thr

Pro

Lys
Asn
345
Phe
Ser
Tyr
Leu
Asn
425
Ile
Leu
Lys
Ile
Asn
505
Ser
Arg
Gln
Glu
Leu
585
Trp
Asp
Gly

Glu

Glu
665

Tyr
330
Lys
Asn
Asn
Asp
Phe
410
Pro
Asp
Val
Thr
Tyr
490
Thr
Glu
Thr
Lys
Glu
570
Ala
Ala
Thr
Pro
Ala

650
Phe

51

Arg
Phe
Tyr
Val
Ile
395
Met
Glu
Gly
Lys
Asp
475
Tyr
Ser
Ser
Gln
Leu
bbb
Ala
Asn
Asn
Leu
Ala
635

Phe

Thr

Phe
Val
Ala
Tyr
380
Gln
Gly
Asn
Arg
Asn
460
Ile
Pro
Glu
Glu
Asn
540
Ser
Leu
Lys
Asp
Asp
620
Leu

Ala

Ile

Val
Glu
Lys
365
Thr
Asn
Gln
Met
Ser
445
Thr
Phe
Asp
His
Ile
525
Val
Asp
Asp
Val
Val
605
Lys
Asn

Val

Pro

Val
Leu
3560
Ile
Pro
Gly
Asn
Leu
430
Leu
Asp
Leu
Asn
Gly
510
Leu
Asp
Asn
Asn
Asn
590
Val
Ile
Ile

Thr

Ala
670

Glu
336
Tyr
Tyr
Val
Phe
Leu
415
Tyr
Tyr
Leu
Arg
Val
495
Gln
Pro
Tyr
Val
Ser
1S
Ala
Glu
Ser
Ser
Gly

655

Leu

Ser
Asn
Asn
Thr
Asn
400
Ser
Leu
Asn
Pro
Lys
480
Ser
Leu
Gly
Leu
Glu
560
Ala
Gly
Asp
Asp
Asn
640

Val

Gly
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[0011]

Ala
Thr
Tyr
706
Asn
Ala
Asp
Asp
Glu
785
Asp
Leu
Lys
Phe
Phe
865
Asn
Gly
Ser
Ile
Arg
945
Ser
Leu

Phe

Phe

Phe
Ile
690
Glu
Asn
Ile
Lys
Val
770
Cys
Glu
Ile
Ala
Ser
850
Asn
Thr
Asp
Ser
Val
930
Ile
Val

Val

Ser

1010

Val
675
Asp
Trp
Ile
Lys
Glu
755
Lys
Ser
Leu
Asp
Lys
836
Tyr
Asn
Leu
Val
Gly
915
Tyr
Asn
Lys

Phe

Tyr
995

Ile

Asn

Met

Ser

Ala

740

Asn

Ile

Val

Asn

Ser

820

Val

Thr

Ile

Val

Gln

900

Glu

Asn

Lys

Asn

Thr

980
Asp

Tyr Ser

Cys Leu

Met Gly
710

Tyr Gln

725

Lys Ile

Ile Lys

Ser Glu

Thr Tyr
790

Glu Phe

805

His Asn

Asn Asn

Asn Asn

Asn Asp

870
Asp Thr
885

Leu Asn

Asp Arg

Ser Met

Trp Val
950

Asn Ser

965

Leu Lys

Ile Ser

Lys
Glu
695
Thr
Met
Asp
Ser
Ala
775
Leu
Asp
Ile
Ser
Ser
855
Ser
Ser
Pro
Gly
Tyr
935
Ser
Gly

Gln

Asn

Val Gln Glu

680
Gln

Trp

Tyr

Leu

Gln

760

Met

Phe

Arg

Ile

Phe

840

Leu

Lys

Gly

Ile

Lys

920

Glu

Asn

Trp

Asn

Asn Ala Pro Gly Tyr Asn Lys Trp Phe

1000

1015

Arg
Leu
Asp
Glu
745
Val
Asn
Lys
Asn
Leu
825
Gln
Leu
Ile
Tyr
Phe
905
Val
Ser
Leu

Ser

Glu
985

Ile
Ser
Ser
730
Tyr
Glu
Asn
Asn
Thr
810
Val
Asn
Lys
Leu
Asn
890
Pro
Ile
Phe
Pro
Ile

970
Asp

52

Arg
Lys
Arg
715
Leu
Lys
Asn
Ile
Met
795
Lys
Gly
Thr
Asp
Ser
875
Ala
Phe
Val
Ser
Gly
955

Gly

Ser

Asn
Arg
700
Ile
Asn
Lys
Leu
Asn
780
Leu
Ala
Glu
Ile
Ile
860
Leu
Glu
Asp
Thr
Ile
940
Tyr

Ile

Glu

Glu
685
Trp
Ile
Tyr
Tyr
Lys
765
Lys
Pro
Lys
Val
Pro
845
Ile
Gln
Val
Phe
Gln
925
Ser
Thr

Ile

Gln

Ile
Lys
Thr
Gln
Ser
750
Asn
Phe
Lys
Leu
Asp
830
Phe
Asn
Asn
Ser
Lys
910
Asn
Phe
Ile

Ser

Ser
990

1005
Val Thr Val Thr Asn Asn Met Met Gly Asn Met Lys Ile Tyr
1020

Ile
Asp
Gln
Ala
735
Gly
Ser
Ile
Val
Ile
815
Lys
Asn
Glu
Arg
Glu
895
Leu
Glu
Trp
Ile
Asn

975
Ile

Lys
Ser
Phe
720
Gly
Ser
Leu
Arg
Ile
800
Asn
Leu
Ile
Tyr
Lys
880
Glu
Gly
Asn
Ile
Asp
960

Phe

Asn
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Ile Asn Gly Lys Leu Ile Asp Thr Ile Lys Val Lys Glu Leu Thr
1025 1030 1035

Gly Ile Asn Phe Ser Lys Thr Ile Thr Phe Glu Ile Asn Lys Ile
1040 1045 1050

Pro Asp Thr Gly Leu Ile Thr Ser Asp Ser Asp Asn Ile Asn Met
1055 1060 1065

Trp Ile Arg Asp Phe Tyr Ile Phe Ala Lys Glu Leu Asp Gly Lys
1070 1075 1080

Asp Ile Asn Ile Leu Phe Asn Ser Leu Gln Tyr Thr Asn Val Val
1085 1090 1095

Lys Asp Tyr Trp Gly Asn Asp Leu Arg Tyr Asn Lys Glu Tyr Tyr
1100 1105 1110

Met Val Asn Ile Asp Tyr Leu Asn Arg Tyr Met Tyr Ala Asn Ser
1115 1120 1125

Arg Gln Ile Val Phe Asn Thr Arg Arg Asn Asn Asn Asp Phe Asn
1130 1135 1140

Glu Gly Tyr Lys Ile Ile Ile Lys Arg Ile Arg Gly Asn Thr Asn
1145 1150 11565

Asp Thr Arg Val Arg Gly Gly Asp Ile Leu Tyr Phe Asp Met Thr
1160 1165 1170

Ile Asn Asn Lys Ala Tyr Asn Leu Phe Met Lys Asn Glu Thr Met
1175 1180 1185

[0012] .

Tyr Ala Asp Asn His Ser Thr Glu Asp Ile Tyr Ala Ile Gly Leu
1190 1195 1200

Arg Glu Gln Thr Lys Asp Ile Asn Asp Asn Ile Ile Phe Gln Ile
1205 1210 1215

Gln Pro Met Asn Asn Thr Tyr Tyr Tyr Ala Ser Gln Ile Phe Lys
1220 1225 1230

Ser Asn Phe Asn Gly Glu Asn Tle Ser Gly Ile Cys Ser Ile Gly
1235 1240 1245

Thr Tyr Arg Phe Arg Leu Gly Gly Asp Trp Tyr Arg His Asn Tyr
1250 12565 1260

Leu Val Pro Thr Val Lys Gln Gly Asn Tyr Ala Ser Leu Leu Glu
1265 1270 1275

Ser Thr Ser Thr His Trp Gly Phe Val Pro Val Ser Glu
1280 1285 1290

210> 4

211> 1276

212> PRT

213> R

<400> 4

Met Thr Trp Pro Val Lys Asp Phe Asn Tyr Ser Asp Pro Val Asn Asp
10
Asn Asp Ile Leu Tyr Leu Arg Ile Pro Gln Asn Lys Leu Ile Thr Thr

1

53

15
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[0013]

Pro
Arg
Thr
65

Glu
Ile
Gly
Phe
Ser
145
Pro
Gln
Lys
Gln
Ile
225
Ile
Phe
Phe
Leu
Asn
305
Lys
Thr

Asp

Val

Val
Phe
50

Ser
Gln
Asn
Ser
Thr
130
Trp
Leu
Gln
Val
Ser
210
Ala
Asn
Phe
Gly
Arg
290
Asn
Tyr
Gly

Leu

Lys

Lys
35

Ser
Lys
Lys
Glu
Pro
115
Arg
Lys
Pro
Ser
Ala
195
Ser
Leu
Ile
Ser
Gly
275
Glu
Ile
Lys
Asn
Thr

355

Asn

20
Ala

Ser
Tyr
Asp
Arg
100
Phe
His
Val
Asn
Asn
180
Pro
Ala
Met
Pro
Gln
260
Leu
Lys
Asn
Lys
Phe
340

Asn

Arg

Phe
Asp
Gln
Thr
85

Asp
Met
Thr
Thr
Ile
165
Pro
Glu
Val
His
Ser
245
Asp
Asp
Ala
Lys
Ile
325
Val

Val

Thr

Met
Thr
Ser
70

Phe
Ile
Gly
Thr
Asn
150
Leu
Ser
Phe
Leu
Glu
230
Asp
Gly
Val
Leu
Thr
310
Phe
Val

Met

His

Ile
Asn
55

Tyr
Leu
Gly
Asp
Asn
135
Tle
Asp
Phe
Leu
Gly
215
Leu
Lys
Pro
Glu
Gly
295
Ile
Ser
Asn

Ser

Tyr

Thr
40

Pro
Tyr
Lys
Lys
Ser
120
Ile
Ile
Tyr
Glu
Leu
200
Lys
Thr
Arg
Asn
Tle
280
His
Pro
Glu
Ile
Glu

360
Phe

20
Gln

Ser
Asp
Gly
Lys
105
Ser
Ala
Thr
Thr
Gly
185
Thr
Ser
His
Ile
Val
265
Ile
Tyr
Ser
Lys
Asp
345

Val

Ser

Asn
Leu
Pro
Ile
90

Leu
Thr
Val
Pro
Ala
170
Phe
Phe
Ile
Ser
Arg
250
Gln
Pro
Lys
Ser
Tyr
330
Lys

Val

Arg

54

Ile
Ser
Ser
()

Ile
Ile
Pro
Glu
Ser
155
Ser
Gly
Ser
Phe
Leu
235
Pro
Phe
Gln
Asp
Trp
315
Asn
Phe

Tyr

His

Trp
Lys
60

Tyr
Lys
Asn
Glu
Lys
140
Val
Leu
Thr
Asp
Cys
220
His
Gln
Glu
Ile
Tle
300
Ile
Phe
Asn

Ser

Tyr

Val
45

Pro
Leu
Leu
Tyr
Asp
125
Phe
Leu
Thr
Leu
Val
205
Met
Gln
Val
Glu
Glu
285
Ala
Ser
Asp
Ser
Ser

365
Leu

30
Ile

Pro
Ser
Phe
Leu
110
Thr
Glu
Ile
Leu
Ser
190
Thr
Asp
Leu
Ser
Leu
270
Arg
Lys
Asn
Lys
Leu
350

Gln

Pro

Pro Glu

Arg Pro

Thr Asp
80

Lys Arg

95

Val Val

Phe Asp

Asn Gly

Phe Gly
160

Gln Gly

175

Ile Leu

Ser Asn

Pro Val

Tyr Gly
240

Glu Gly

265

Tyr Thr

Ser Gln

Arg Leu

Ile Asp
320

Asp Asn

385

Tyr Ser

Tyr Asn

Val Phe



CN 109844130 B

FF

.1l

%=

14/63 1

[0014]

Ala
385
Leu
Arg
Phe
Thr
Asp
465
Thr
Leu
Pro
Phe
Tyr
545
Thr
Phe
Leu
Ile
Ile
625
Gly
Glu
Tyr
Cys
Val

705
Tyr

370
Asn

Thr
Asn
Thr
Cys
450
Ser
Asn
Asp
Asn
Tyr
530
Leu
Thr
Leu
Phe
Met
610
Pro
Asn
Gly
Ser
Leu
690

Ser

Gln

Ile
Asn
Pro
Lys
435
Ile
Ile
Val
Gly
Val
5156
Asp
Glu
Ser
Pro
Leu
595
Lys
Tyr
Phe
Phe
Ser
675
Glu

Asn

Met

Leu
Lys
Ala
420
Val
Lys
Ser
Gln
Gln
500
Asn
Asp
Ser
Val
Ser
580
Asn
Lys
Ile
Asn
Pro
660
Ile
Gln

Trp

Tyr

Asp
Gly
405
Leu
Cys
Val
Gln
Asn
485
Val
Met
Ile
Gln
Glu
565
Leu
Trp
Asp
Gly
Gln
645
Glu
Gln
Arg

Leu

Asp

Asp
390
Phe
Gln
Leu
Lys
Glu
470
Tyr
Pro
Glu
Thr
Lys
550
Glu
Ala
Ala
Thr
Pro
630
Ala
Phe
Glu
Val
Ser

710
Ser

375
Asn

Asn
Lys
Arg
Asn
455
Ile
Ser
Ile
Pro
Lys
585
Leu
Ala
Glu
Asn
Leu
615
Ala
Phe
Thr
Arg
Lys
695

Arg

Leu

Ile
Ile
Leu
Leu
440
Asn
Phe
Asp
Asn
Leu
520
Tyr
Ser
Leu
Lys
Glu
600
Asp
Leu
Ala
Ile
Glu
680
Arg

Ile

Ser

Tyr
Glu
Ser
425
Thr
Arg
Glu
Lys
Pro
505
Asn
Val
Asn
Gly
Val
585
Val
Lys
Asn
Thr
Pro
665
Lys
Trp

Thr

Tyr

Thr
Asn
410
Ser
Lys
Leu
Asn
Phe
490
Glu
Leu
Asp
Asn
Tyr
570
Asn
Val
Ile
Ile
Ala
650
Ala
Ile
Lys

Thr

Gln

55

Ile
395
Ser
Glu
Asn
Pro
Lys
475
Ser
Ile
Pro
Tyr
Val
bbb
Ser
Lys
Glu

Ser

Gly
635
Gly

Leu

Ile

Asp

Gln

715
Ala

380
Arg

Gly
Ser
Ser
Tyr
460
Ile
Leu
Val
Gly
Leu
540
Glu
Asn
Gly
Asp
Asp
620
Asn
Val
Gly
Lys
Ser
700

Phe

Asp

Asp
Gln
Val
Arg
445
Val
Ile
Asp
Asp
Glu
525
Asn
Asn
Lys
Val
Phe
605
Val
Ser
Ala
Val
Thr
685
Tyr

Asn

Ala

Gly
Asn
Val
430
Asp
Ala
Thr
Glu
Pro
510
Glu
Ser
Ile
Ile
Gln
590
Thr
Ser
Ala
Phe
Phe
670
Ile
Gln
His

Ile

Phe
Ile
415

Asp

Asp

Asp
Ser
495
Leu
Ile
Tyr
Thr
Tyr
575
Ala
Thr
Val
Leu
Leu
655

Thr

Glu

Ile

Lys

Asn
400
Glu
Leu
Ser
Lys
Glu
480
Ile
Leu
Val
Tyr
Leu
560
Thr
Gly
Asn
Ile
Arg
640
Leu
Phe
Asn
Met
Asn

720
Ala
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[0015]

Lys
Ile
Ser
Thr
785
Lys
His
Asn
Asn
Asn
865
Asp
Leu
Lys
Glu
Asn
945
Gly
Asp

Leu

Asn

Lys

Lys

Met

725 730 735
Ile Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp Lys Glu Asn
740 745 750
Lys Ser Gln Val Glu Asn Leu Lys Asn Ser Leu Asp Val Lys Ile
765 760 765
Glu Ala Met Asn Asn Ile Asn Lys Phe Ile Arg Glu Cys Ser Val
770 775 780
Tyr Leu Phe Lys Asn Met Leu Pro Lys Val Ile Asp Glu Leu Asn
790 795 800
Phe Asp Leu Arg Thr Lys Thr Glu Leu Ile Asn Leu Ile Asp Ser
805 810 815
Asn Ile Ile Leu Val Gly Glu Val Asp Arg Leu Lys Ala Lys Val
820 825 830
Glu Ser Phe Glu Asn Thr Met Pro Phe Asn Ile Phe Ser Tyr Thr
835 840 845
Asn Ser Leu Leu Lys Asp Ile Ile Asn Glu Tyr Phe Asn Ser Ile
850 855 860
Asp Ser Lys Ile Leu Ser Leu Gln Asn Lys Lys Asn Ala Leu Val
870 875 880
Thr Ser Gly Tyr Asn Ala Glu Val Arg Val Gly Asp Asn Val Gln
885 890 895
Asn Thr Ile Tyr Thr Asn Asp Phe Lys Leu Ser Ser Ser Gly Asp
900 905 910
Ile Ile Val Asn Leu Asn Asn Asn Ile Leu Tyr Ser Ala Ile Tyr
915 920 925
Asn Ser Ser Val Ser Phe Trp Ile Lys Ile Ser Lys Asp Leu Thr
930 935 940
Ser His Asn Glu Tyr Thr Ile Ile Asn Ser Ile Glu Gln Asn Ser
950 955 960
Trp Lys Leu Cys Ile Arg Asn Gly Asn Ile Glu Trp Ile Leu Gln
965 970 975
Val Asn Arg Lys Tyr Lys Ser Leu Ile Phe Asp Tyr Ser Glu Ser
980 985 990

Ser His Thr Gly Tyr Thr Asn Lys Trp Phe Phe Val Thr Ile Thr

995 1000 1005
Asn Ile Met Gly Tyr Met Lys Leu Tyr Ile Asn Gly Glu Leu
1010 1015 1020

GIn Ser Gln Lys Ile Glu Asp Leu Asp Glu Val Lys Leu Asp
1025 1030 1035
Thr TIle Val Phe Gly Ile Asp Glu Asn Ile Asp Glu Asn Gln
1040 1045 1050
Leu Trp Ile Arg Asp Phe Asn Ile Phe Ser Lys Glu Leu Ser
1055 1060 1065

56
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[0016]

Asn

Val

Tyr

Glu

Leu

Asn

Met

Thr

Tyr

Ile

Gln

Ile

Val

Phe

Glu
1070
Ile
1085
Tyr
1100
Ser
1115
Tyr
1130
Pro
1145
Leu
1160
Ile
1175
Ala
1190
Phe
1205
Ile
1220
Tyr
1235
Ala
1250
Trp
1265

210> 5

211>
212>
213>

<400> 5
Met Pro Lys Ile

1

Lys

Ile

Ile

Asp

Ile

Asn Val

Thr

Tyr

Tyr

Tyr

Gly

Ser

Asn

Ala

Leu Lys

Ser

Phe

Lys

Val

Lys

1252
PRT

Thr Ile Leu

Phe Asn Ile

35

Gly Thr Thr

50

Asp Ser Ser

65

Asp Arg Phe

Ile

Ser

Pro

Thr

Phe

Tyr
20

Met
Pro

Tyr

Leu

Asn Ile

Tyr Trp

Asn Asp

Leu Val

Asn Pro

Arg Ile

Ser Arg

Thr Gln

Leu Gln

Lys Asn

Ser Phe

Trp Arg

Asn Tyr

Ile Ser

Asn Ser
5
Ile Lys

Lys Asn

Gln Asp

Tyr Asp

70
Lys Ile

Val
1075
Gly
1090
Asn
1105
Leu
1120
Ile
1135
Leu
1150
Lys
1165
Gly
1180
Ser
1195
Ile
1210
Arg
1225
Phe
1240
Glu
1255
Arg
1270

Phe

Pro

Ile Trp

Asn

Gly

Tyr

Asn

Tyr

Val

Thr

Asn

Tyr

Gly

Asn

Val

Glu

Ser

Thr

Asp

40

Phe
55

Pro

Val

His

Asn

Thr

Glu Gly Gln

Pro

Ile

Gln

Ile

Gly

Met

Glu

Leu

Ser

Asn

Phe

Lys

Pro

Tyr As

10

Gly Cy
25

Ile I1
Pro Pr

Tyr Le

Lys I1

57

Leu

Asp

Tyr

Lys

Asp

Ile

Cys

Gly

Lys

Thr

Lys

Leu

Gly

n Asp Pro Val Asn Asp

s Gln Glu Phe Tyr Lys

e Pro Glu Arg Asn Val

o Thr Ser Leu Lys Asn

u Gln Ser Asp Glu Glu

5

e Phe Asn Arg Ile Asn

Lys

Arg

Pro

Ser

Asn

Ile

Ser

Asn

Asn

Met

Asn

Leu

Trp

60

Ile
1080
Phe
1095
Tyr
1110
Asp
1125
Val
1140
Tle
1155
Arg
1170
Gln
1185
Tyr
1200
Lys
1215
Leu
1230
Ala
1245
Ser
1260
Val
1275

45

Leu

Asp

Ile

Arg

Ser

Ile

Asp

Asn

Gly

Tyr

Leu

Tyr

Thr

Glu

30

Arg

Thr

Ala

Ser

Asp

Leu

Thr

Cys

Ile

Cys

Ala

Thr

Ser

15

Asn

Glu

Pro

Lys

Lys

His

Asp

Val

Gly

Ser

Asp

Pro

Ser

Arg

Ser

Ile

Gly

Lys

80

Asn
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[0017]

Asn
Tyr
Ala
Leu
145
Asn
Gly
Arg
Thr
Lys
225
Ile
Gly
Thr
Val
Ala
306
Ile
Phe
Gly
Tyr
Arg
385
Gly

Ser

Glu

Leu
Leu
Ser
130
Pro
Ser
Phe
Phe
Leu
210
Gly
Thr
Thr
Asn
Gln
290
Lys
Asn
Asp
Gln
Asn
370
Gly
Arg

Val

Leu

Ser
Gly
115
Ala
Asn
Ser
Gly
Asn
195
Met
Ile
Asn
Asp
Leu
275
Val
Tyr
Lys
Leu
Tyr
365
Ile
Gln
Gly

Lys

Phe

Gly
100
Asn
Val
Val
Asn
Ser
180
Asp
His
Thr
Ile
Leu
260
Leu
Ser
Gly
Phe
Ala
340
Lys
Ser
Asn
Leu
Gly

420
Phe

85
Gly

Asp
Glu
Ile
Ile
165
Ile
Asn
Glu
Thr
Arg
245
Asn
Ala
Asn
Leu
Asn
325
Thr
Tyr
Glu
Ala
Val
405

Ile

Val

Ile
Asn
Ile
Ile
150
Ser
Ala
Ser
Leu
Lys
230
Gly
Ile
Asp
Pro
Asp
310
Asp
Lys
Phe
Gly
Asn
390
Lys

Arg

Ala

Leu

Thr

Lys

135

Met

Leu

Ile

Met

Ile

215

Tyr

Thr

Ile

Tyr

Leu

295

Lys

Ile

Phe

Lys

Tyr

375

Leu

Lys

Lys

Ser

Leu
Pro
120
Phe
Gly
Arg
Val
Asn
200
His
Thr
Asn
Thr
Lys
280
Leu
Asp
Phe
Gln
Leu
360
Asn
Asn
Ile

Ser

Glu

Glu
105
Asp
Ser
Ala
Asn
Thr

185
Glu

Ser

Ile

Ile

Ser

265

Lys

Asn

Ala

Lys

Val

345

Ser

Ile

Pro

Ile

Ile

425
Asn

90
Glu

Asn
Asn
Glu
Asn
170
Phe
Phe
Leu
Thr
Glu
250
Ala
Ile
Pro
Ser
Lys
330
Lys
Asn
Asn
Arg
Arg
410

Cys

Ser

58

Leu
Gln
Gly
Pro
155
Tyr
Ser
Ile
His
Gln
235
Glu
Gln
Ala
Tyr
Gly
315
Leu
Cys
Leu
Asn
Ile
395
Phe

Ile

Tyr

Ser
Phe
Ser
140
Asp
Met
Pro
Gln
Gly
220
Lys
Phe
Ser
Ser
Lys
300
Ile
Tyr
Arg
Leu
Leu
380
Ile
Cys

Glu

Asn

Lys
His
125
Gln
Leu
Pro
Glu
Asp
205
Leu
Gln
Leu
Asn
Lys
285
Asp
Tyr
Ser
Gln
Asn
365
Lys
Thr
Lys

Ile

Asp

Ala
110
Ile
Asp
Phe
Ser
Tyr
190
Pro
Tyr
Asn
Thr
Asp
270
Leu
Val
Ser
Phe
Thr
350
Asp
Val
Pro
Asn
Asn

430
Asp

95

Asn
Gly
Ile
Glu
Asn
175
Ser
Ala
Gly
Pro
Phe
255
Ile
Ser
Phe
Val
Thr
335
Tyr
Ser
Asn
Ile
Ile
415

Asn

Asn

Pro
Asp
Leu
Thr
160
His
Phe
Leu
Ala
Leu
240
Gly
Tyr
Lys
Glu
Asn
320
Glu
Ile
Ile
Phe
Thr
400
Val

Gly

Ile
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[0018]

Asn
Glu
465
Pro
Tyr
Asp
Pro
Leu
545
Asn
Gln
Val
Ala
Leu
625
Leu
Ser
Glu
Trp
Tyr
706
Ser
Lys
Ile

Tyr

Tyr

Thr
450
Asn
Gly
Ile
Val
Glu
530
Leu
Asn
Gln
Asp
Leu
610
Glu
Ile
Asp
Arg
Met
690
Gln
Lys
Tyr
Ala
Leu

770
Asp

435

Pro
Asp
Leu
Pro
Asn
515
Gly
Glu
Val
Val
Lys
595
Asn
Leu
Pro
Asn
Asp
675
Thr
Ala
Tyr
Asp
Met
755

Met

Glu

Lys

Leu

Ser

Lys

500

Glu

Glu

Gln

Asn

Leu

580

Ile

Ile

Leu

Thr

Lys

660

Glu

Lys

Leu

Asn

Ile

740

Asn

Lys

Asn

Glu
Asp
Asp
485
Tyr
Leu
Asn
Pro
Lys
565
Val
Ala
Gly
Gly
Ile
645
Asn
Lys
Ile
Gln
Ser
725
Lys
Asn

Leu

Val

Ile
Gln
470
Glu
Asp
Asn
Asn
Lys
550
Pro
Asp
Asp
Asn
Ala
630
Leu
Lys
Trp
Asn
Asn
710
Tyr
Gln
Ile

Ile

Lys

Asp
455
Val
Lys
Ser
Val
Val
535
Ile
Val
Phe
Ile
Glu
615
Gly
Val
Val
Lys
Thr
695
Gln
Thr
Ile
Asp
Asn

775
Thr

440
Asp

Ile
Leu
Asn
Phe
520
Asn
Tyr
Gln
Thr
Ser
600
Ala
Ile
Phe
Ile
Glu
6380
Gln
Val
Leu
Glu
Arg
760

Glu

Tyr

Thr
Leu
Asn
Gly
505
Phe
Leu
Thr
Ala
Thr
585
Ile
Gln
Leu
Thr
Lys
665
Val
Phe
Asn
Glu
Asn
745
Phe

Val

Leu

Val

Asn

Leu

490

Thr

Tyr

Thr

Phe

Ala

070

Glu

Val

Lys

Leu

Ile

650

Ala

Tyr

Asn

Ala

Glu

730

Glu

Leu

Lys

Leu

59

Thr
Phe
475
Thr
Ser
Leu
Ser
Phe
555
Leu
Ala
Val
Gly
Glu
635
Lys
Ile
Ser
Lys
Ile
715
Lys
Leu
Thr

Ile

Asn

Ser
460
Asn
Ile
Asp
Asp
Ser
540
Ser
Phe
Asn
Pro
Asn
620
Phe
Ser
Asn
Phe
Arg
700
Lys
Asn
Asn
Glu
Asn

780
Tyr

445
Asn

Ser

Gln

Ile

Ala

525

Ile

Ser

Val

Gln

Tyr

605

Phe

Glu

Phe

Asn

Ile

685

Lys

Thr

Glu

Gln

Ser

765

Lys

Ile

Asn Asn

Glu Ser

Asn Asp
495

Glu GIn

510

Gln Lys

Asp Thr

Glu Phe

Ser Trp
575

Lys Ser

590

Ile Gly

Lys Asp

Pro Glu

Leu Gly
655

Ala Leu

670

Val Ser

Glu Gln

Ile Tle

Leu Thr
735

Lys Val

750

Ser Ile

Leu Arg

Ile Gln

Tyr

Ala

480

Ala

His

Val

Ala

Ile

560

Ile

Thr

Leu

Ala

Leu

640

Ser

Lys

Asn

Met

Glu

720

Asn

Ser

Ser

Glu

His
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[0019]

785
Gly

Asp

Asp

Ser

Thr

865

Tyr

Glu

Lys

Lys

Asp

945

Trp

Tyr

Val

Gly

His

Thr

Leu

Thr

Lys

Asp

Thr

Ile

Ser
Thr
Lys
Ser
850
Ser
Pro
Val
Asn
Ile
930
Asn
Thr

Gly

Thr

Ile
Leu
Ile
83b
Ser
Gly
Thr
Asn
Phe
915
Val
Asn
Leu

Asn

Ile
995

Leu
Asn
820
Leu
Val
Tyr
Asn
Ile
900
Ser
Asn
Ser
Gln
Ala

980
Thr

Gly
805
Asn
Ile
Leu
Asp
Lys
885
Ser
Ile
Val
Gly
Asp
965

Asn

Asn

790
Glu

Ser
Ser
Asn
Ser
870
Asn
Gln
Ser
Asn
Trp
950
Asn

Gly

Asp

Asn Leu Ile Asp Gln

1010
Val
1025
Arg
1040
Asp
1055
Asn
1070
Glu
1085
Arg
1100
Ile
1115
Gln

Ser

Tyr

Glu

Ile

Tyr

Arg

Leu

Arg

Asp

Ile

Thr

Leu

Tyr

Lys

Leu

Val

Asn

Gly

Glu

Lys

Leu

Asp

Ala

Asn

Ile

Ile

Ile

Asp

Leu

Ser

Asn

Asn

Ser
Ile
Tyr
Met
855
Asn
Gln
Asn
Phe
Asn
935
Lys
Ala

Ile

Arg

Lys

Gln
Pro
Phe
840
Arg
Ile
Phe
Asp
Trp
920
Glu
Val

Gly

Ser

Leu Gly Asp Ser Lys Leu Tyr Ile Asn

1000

Ser Ile Leu

1015

Leu

Ph

1030

Arg

Ty

1045

Gln Thr Leu Tyr

1060

Phe

Tr

1075

Asn

Val Leu Lys

1090

Thr

Le

1105

Arg

Le

1120

Ser

Se

Gln Glu
810

Phe Lys

825

Asn Lys

Tyr Lys

Asn Ile

Gly Ile
890

Tyr Ile

905

Val Arg

Tyr Thr

Ser Leu

Ile Asn

970
Asp Tyr
985

e Lys Ile

r Phe Asn Ile

p Gly Asn Tyr

u Ser Ile

u Tyr Ser

r Thr Asn Asp

60

795

Leu

Leu

Phe

Asn

Asn

875

Tyr

Ile

Ile

Ile

Asn

955

Gln

Ile

Val

Ser

Pro

Asn

Gly

Asn
Ser
Phe
Asp
860
Gly
Asn
Tyr
Pro
Ile
940
His
Lys

Asn

Ser
Ser
Lys
845
Lys
Asp
Asp
Asp
Asn
925
Asn
Asn

Leu

Lys

10

1020

Asn

1035

Phe

1050

Asn

1065

Leu

1080

Asn

1095

Asn

1110

Ile

1125

Asn

Met
Tyr
830
Arg
Tyr
Val
Lys
Asn
910
Tyr
Cys
Glu

Ala

Trp
990

05

Cys

Asp

Glu

Leu

Asn

Ile

Lys

Leu

Val
815
Thr
Ile
Val
Tyr
Leu
895
Lys
Asp
Met
Ile
Phe

975
Ile

Ser

Lys

Pro

Tyr

Phe

Arg

Val

Val

800
Thr

Asp
Lys
Asp
Lys
880
Ser
Tyr
Asn
Arg
Ile
960

Asn

Phe

Asn Leu Gly Asn Ile

Tyr

Glu

Asn

Asp

Ile

Ser

Lys

Arg
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[0020]

Lys

Leu

Thr

Val

Asn

Val

Asn

Trp

1130
Asn
1145
Phe
1160
Ile
1175
Met
1190
Asn
1205
Val
1220
Ser
1235
Gln
1250

<210> 6
211> 1
212> P

213>

<400> 6
Met Pro Val Val Ile

1
Asp

Tyr

Arg

Leu
65

Asp

Arg

Tyr

His

Val

145
Asp

Thr

Tyr

Asn

50

Glu

Ala

Ile

Ala

Pro

130

Lys

Ile

Asp

Pro

Lys

Asn

Gly

Ala

Asn

Glu

278
RT

Ile
Lys
35

Thr

Asn

Glu
Asn
Lys
115
Val

Ser

Phe

Gln Val

Leu Tyr

Ile Ser

Ser Val

Asn Asn

Ser Thr

Gly Cys

Lys

P FT

Leu Tyr
20

Ala Phe
Ile Gly
Gly Ser
Lys Asp

85

Ser Asn
100

Pro Tyr
Thr Arg

Ser Ile

Glu Asn

Tyr

Ala

Ser

Gly

Ile

Trp

Phe

Asn

Met

Glu

Thr

Ser
70

Arg

Pro

Leu

Thr

Ile

150
Ser

1135
Ile
11560
Asp
1165
Ser
1180
Asn
1195
Gly
1210
Tyr
1225

1240

Ser Ph

Gln I1

Ile Me
40

Asp Pr

55

Ala Ty

Tyr Le

Ala Gl

Gly As
12
Thr Se
135
Leu As

Ser Ty

Asn P

Thr A

Gly A

Asn C

Leu L

Tyr T

Asn P

e Asn
e Pro
25
t Arg

o Ser

r Tyr

u Lys

y Glu
105

n Glu

0

r Val

n Leu

r Pro

he Val Ala

la Thr Thr

sn Arg Phe

ys Thr Met

eu Gly Phe

hr His Met

he Ile Ser

Tyr
10

Tyr
Asn
Asp
Asp
Thr
90

Val
His
Asn

Leu

Val

61

Asn

Glu

Val

Phe

Pro
75

Thr

Leu

Thr

Ile

Val

1565
Arg

1140

Ser

1155

Asn

1170

Asn

1185

Asn

1200

Lys

1215

Arg

1230

Glu

1245

Asp
Glu
Trp
Asp
60

Asn
Ile
Leu
Pro
Lys
140

Leu

Lys

Pro
Lys
Ile
45

Pro

Tyr

Lys
Gln
Ile
125
Ser

Gly

Leu

Lys Thr

Lys Glu

Gln Val

Phe Lys

Ala Asp

Asp His

Glu His

Val Asn
15

Ser Lys

30

Ile Pro

Pro Ala
Leu Thr
Leu Phe
95

Glu Ile
110

Asn Glu
Ser Thr

Ala Gly

Met Asp

His

Lys

Val

Asn

Thr

Thr

Gly

Asp

Lys

Glu

Ser

Thr
80

Lys

Ser

Phe

Asn

Pro

160
Ser
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Gly
Val
Gly
Leu
225
Gly
Ile
Gln
Asn
Asn
306
Gln
Asn
Glu
Phe
Ile
385
Asn
Pro
Ile
Asn
Asn
465
Asn

Glu

Asp

Gly
Thr
Tyr
210
Ala
Val
Ala
Asp
Leu
290
Ser
Trp
Glu
Ile
Ile
370
Tyr
Arg
Asp
Pro
Asn
450
Asp
Asn

Thr

Asp

Val
Phe
195
Asn
His
Thr
Glu
Leu
275
Leu
Ala
Lys
Asn
Asp
355
Lys
Thr
Gly
Lys
Arg
435
Arg
Ile
Tyr

Ile

Ser

Tyr
180
Ser
Ser
Glu
Tyr
Lys
260
Asn
Ala
Pro
Tyr
Lys
340
Leu
Tyr
Val
Gln
Gly
420
Lys
Glu
Asn
Arg
Pro

500
Tyr

165
Asp

Pro
Ser
Leu
Lys
245
Pro
Ile
Asn
Pro
Gly
325
Phe
Ala
Gly
Ser
Asn
405
Leu
Gly
Leu
Thr
Asn
485

Gln

Val

Pro

Glu

Thr

Ile

230

Glu

Ile

Ile

Tyr

Glu

310

Leu

Asn

Asn

Phe

Glu

390

Ile

Val

Thr

Phe

Pro

470

Asn

Ile

Pro

Ser
Tyr
Glu
215
His
Thr
Arg
Thr
Glu
295
Tyr
Asp
Glu
Lys
Leu
375
Gly
Lys
Glu
Lys
Phe
455
Lys
Leu

Ser

Arg

Asn
Glu
200
Ser
Ala
Ile
Leu
Ser
280
Lys
Asp
Lys
Ile
Phe
360
Lys
Phe
Leu
Lys
Ala
440
Val
Glu
Asp

Asn

Tyr

Asp
185
Tyr
Phe
Leu
Lys
Glu
265
Ala
Ile
Ile
Asn
Tyr
345
Lys
Val
Asn
Asn
Ile
425
Pro
Ala
Ile
Glu
Gln

505
Asp

170
Gly

Thr
Ile
His
Val
250
Glu
Met
Ala
Asn
Ala
330
Lys
Val
Pro
Ile
Pro
410
Val
Pro
Ser
Asp
Val
490

Thr

Ser

62

Phe
Phe
Ala
Gly
285
Lys
Phe
Lys
Thr
Glu
315
Asp
Lys
Lys
Asn
Gly
395
Lys
Lys
Arg
Glu
Asp
475
Ile

Leu

Asn

Gly
Asn
Asp
220
Leu
Gln
Leu
Glu
Arg
300
Tyr
Gly
Leu
Cys
Leu
380
Asn
Ile
Phe
Leu
Ser
460
Thr
Leu

Asn

Gly

Ser
Asp
205
Pro
Tyr
Ala
Thr
Lys
285
Leu
Lys
Ser
Tyr
Arg
365
Leu
Leu
Ile
Cys
Cys
445
Ser
Thr
Asp

Thr

Thr

Ile
190
Ile
Ala
Gly
Pro
Phe
270
Ile
Ser
Asp
Tyr
Ser
350
Asn
Asp
Ala
Asp
Lys
430
Ile
Tyr
Asn
Tyr
Leu

510
Ser

175
Asn

Ser
Ile
Ala
Leu
255
Gly
Tyr
Arg
Tyr
Thr
335
Phe
Thr
Asp
Val
Ser
415
Ser
Arg
Asn
Leu
Asn
495

Val

Glu

Ile
Gly
Ser
Arg
240
Met
Gly
Asn
Val
Phe
320
Val
Thr
Tyr
Asp
Asn
400
Ile
Val
Val
Glu
Asn
480
Ser

Gln

Ile
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Glu
Gln
545

Asp

Glu

Ser
Lys
Val
625
Lys
Pro
Ile

er
Val
706
Glu
Val
Leu
Lys
Ser
785
Leu
Ser

Leu

Tyr

Glu
530
Lys

Thr

Phe

Trp
Ser
610
Gly
Glu
Glu
Gly
Leu
690
Ser
Gln
Ile
Glu
Val
770
Ile
Arg
Glu

Val

Thr
850

515
His

Val

Ala

Ile

Ile

595

Thr

Leu

Ala

Leu

Ser

675

Met

Asn

Met

Glu

Ser

755

Ser

Phe

Glu

His

Thr

835

Asn

Asn

Pro

Leu

Asn
580

Asn
Phe
Ala
Phe
Leu
660
Ser
Glu
Trp
Tyr
Tyr
740
Glu
Leu
Tyr
Tyr
Arg
820

Ser

Asp

Val
Glu
Ser
565
Thr
Gln
Asp
Leu
Glu
645
Ile
Glu
Arg
Leu
Gln
725
Lys
Tyr
Ala
Leu
Asp
805
Ser

Thr

Lys

Val
Gly
5560
Glu

Ile

Val
Lys
Asn
630
Leu
Pro
Asn
Glu
Thr
710
Ala
Tyr
Asn
Met
Met
790
Glu
Ile

Leu

Ile

Asp
535
Glu
Glu

Asn

Ile
Ile
615
Ile
Leu
Thr
Lys
Thr
695
Arg
Leu
Asn
Ile
Glu
775
Lys
Gly
Leu

Asn

Leu
855

520
Leu

Thr
Ser
Lys
Arg
600
Ala
Gly
Gly
Ile
Asn
680
Lys
Ile
Gln
Asn
Asn
760
Asn
Leu
Val
Gly
Asn

840
Ile

Asn

Asn

Gln

Pro
585

Asp
Asp
Asn
Ala
Leu
665
Lys
Trp
Asn
Asn
Tyr
745
Asn
Ile
Ile
Lys
Asn
825

Ser

Leu

Val

Ile

Val

070

Val

Phe

Ile

Glu

Gly

650

Val

Ile

Lys

Thr

Gln

730

Thr

Ile

Glu

Asn

Glu

810

Ser

Ile

Tyr

63

Phe
Ser
555

Tyr

His

Thr
Ser
Val
635
Ile
Phe
Ile
Glu
Gln
715
Val
Ser
Arg
Arg
Glu
795
Tyr
Val

Pro

Phe

Phe
540
Leu

Thr

Ala

Thr
Leu
620
Gln
Leu
Thr
Lys
Ile
700
Phe
Asp
Asp
Glu
Phe
780
Ala
Leu
Gln

Phe

Asn
860

525
Tyr

Thr

Phe

Ala

Glu

605

Val

Lys

Leu

Ile

Ala

685

Tyr

Asn

Ala

Glu

Glu

765

Ile

Lys

Leu

Glu

Glu

845
Lys

Leu

Ser

Phe

Leu
590

Ala
Val
Glu
Glu
Lys
670
Ile
Ser
Lys
Ile
Arg
750
Leu
Thr
Val
Asp
Leu
830

Leu

Leu

His

Ser

Ser

575

Phe

Thr

Pro

Asn

Phe

655

Ser

Asn

Trp

Arg

Lys

735

Asn

Asn

Glu

Ser

Tyr

8156

Asn

Ser

Tyr

Ala
Ile
560

Ser

Ile

Gln
Tyr
Phe
640
Val
Phe
Asn
Ile
Lys
720
Thr
Arg
Lys
Ser
Lys
800
Ile
Asp

Ser

Lys
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[0023]

Lys

865

Phe

Val

Lys

Gly

Tyr

945

Ile

Ile

Phe

Ile

Tyr

Gly

Cys

Asp

Glu

Leu

Lys

Arg

Tyr

Ile

Ile

Ile

Ile

Ile

Tyr

Pro

Arg
930
Phe

Arg

Ile

Asn

Phe
1010
Ile
1025
Asp
1040
Asn
1055
Thr
1070
Pro
1085
Tyr
1100
Ser
1115
Gly
1130
Thr
1145
Ser
1160
Asn
1175
Ser
1190

Lys

Asp

Ile

Ser

915

Tyr

Asn

Asn

Trp

Tyr

995

Asn

Ile

Asp

Glu

Asp

Asn

Ile

Val

Gly

Asn

Val

Ile

Asp
Ile
Tyr
900
Glu
Gln
Lys
Asn
Thr

980
Thr

Gly

His

Thr

Leu

Pro

Lys

Thr

Tyr

Val

Thr

Val

Ala

Asn
Ser
885
Ser
Val
Asn
Val
Asn
965

Leu

Gln

Asn

Val

Arg

Gly

Ser

Arg

Gln

Gln

Glu

Asp

Asp

Lys

Ser
870
Gly
Thr
Asn
Phe
Asn
950
Ser

Gln

Met

Leu

Ser

Tyr

Lys

Ile

Tyr

Asn

Lys

Val

Asn

Arg

Pro

Ile Leu Asp Met

Tyr Gly Ser Asn

Asn

890

Arg Asn Gln

905

Ile Ala Gln Asn
920
Ser Ile Ser Phe

935

Leu Asn Asn Glu

Gly Trp Lys Ile

Asp

Ile Ser TIle Ser Asp Tyr Ile

970

Thr Ala Gly

985

1000
Val Thr Ile Thr Asn Asn Arg Leu Gly Asn Ser Arg Ile

1015
Ile
1030
Asp
1045
Val
1060
Thr
1075
Leu
1090
Tyr
1105
Ser
1120
Pro
1135
Ile
1150
Phe
1165
Asp
1180
Glu
1195

Arg Tyr Glu
876
Ile Ser Ile

Phe Gly Ile

Asn Asp Ile
925
Trp Val Arg
940
Tyr Thr Ile
955
Ser Leu Asn

Asn Asn Gln

10

1020

Asp Glu Lys Ser Ile

1035

Asn Ile Leu Phe Lys

1050

Gly Ile Arg Tyr Phe

1065

Glu Ile Glu Thr Leu

1080

Lys Asp Phe Trp Gly

1095

Leu Leu Asn Leu Leu

1110

Asn Phe Leu Asn Ile

1125

Asn Ile Phe Ser Asn

1140

Ile Arg Lys Asn Gly

1155

Val Arg Lys Asn Asp

1170

Val Glu Tyr Arg Leu

1185

Lys Ile Ile Lys Leu

64

1200

Asn Asn Lys

Asn Gly
895

Ser

Tyr
910
Ile
Ile
Ile

Tyr

Lys
990

05

Ser

Ile

Lys

Tyr

Asn

Arg

Asn

Thr

Ser

Leu

Tyr

Ile

Tyr

Pro

Asp

880
Asp

Ser

Asn

Lys

Cys
960

Asn Lys

975

Leu Val

Asn

Val

Val

Ser

Tyr

Thr

Gln

Arg

Thr

Ala

Ala

Arg

Asn Lys Trp

Leu

Gly

Phe

Asp

Leu

Asp

Gln

Leu

Asp

Tyr

Asp

Thr
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[0024]

Ser Asn Ser Asn

Ile

Asn

Ser

Cys

120

Gly Asn Asn

122
Ile
123

Trp Tyr Tyr

125
Phe
126

<210>
211>
212>
213>
<400>
Met Pro Val Asn

1
Asp

Tyr
Arg
Val
65

Thr
Asn
Val
Phe
Pro
145
Phe
Met
Ile

Asn

Ala

Asp
Tyr
Phe
50

Phe
Asp
Arg
Asp
Ala
130
Gly
Gly
Asn
Arg
Lys

210
Leu

5

0

Gly Leu

5

0

Trp Ser

5

7
1297
PRT

Ile
Lys
35

Thr
Ser
Ala
Ile
Ala
115
Ala
Ala
Pro
Gly
Phe
195

Asp

Thr

Ile
20

Ala
Tyr
Lys
Glu
Asn
100
Ile
Asn
Glu
Gly
His
180
Cys

Thr

Leu

Asn

Cys

Leu

Asn

Phe

Ile

Met

Phe

Gly

Asp

Lys

85

Ser

Pro

Val

Asp

Pro

165

Ser

Pro

Ser

Met

Ser

Thr

Gly

Asn

Ile

Lys

Met

Arg

Phe

Val

70

Asp

Lys

Tyr

Ala

Gln

150

Val

Pro

Ser

Ile

His

Leu Gly Gln Ile Ile

121

122
Phe
124
Ile
125

Ser Lys Glu His Gly

127

Asn

Glu

Ile

Gln

55

Tyr

Lys

Pro

Leu

Asn

135

Ile

Leu

Ile

Cys

Phe

215
Glu

0

5

His Ser Asn Asn

0

Arg Lys Asn Thr

5

0

Phe
Pro
Ile
40

Pro
Glu
Phe
Ser
Gly
120
Val
Lys
Ser
Ser
Leu
200

Ser

Leu

Asn
Phe
25

Asp
Asp
Tyr
Leu
Gly
105
Asn
Ser
Gly
Asp
Glu
185
Asn

Arg

Ile

Tyr
10

Asn
Arg
Gln
Tyr
Lys
90

Gln
Ala
Ile
Leu
Asn
170
Gly
Val

Arg

His

65

Asn
Asp
Ile
Phe
Asp
75

Thr
Arg
Ser
Asn
Met
155
Phe
Phe
Phe

Ala

Val

1215
Met Asn Phe Gln Asn Asn Asn Gly Gly
1230

1245

1260

1275

Asp
Pro
Trp
Asn
60

Pro
Met
Leu
Thr
Lys
140
Thr
Thr
Gly
Asn
Tyr

220

Leu

Pro
Gly
Ile
45

Ala
Thr
Ile
Leu
Pro
125
Lys
Asn
Asp
Ala
Asn
205

Phe

His

Ile
Pro
30

Val
Ser
Tyr
Lys
Asp
110
Pro
Ile
Leu
Ser
Arg
190
Val

Ala

Gly

Asn
15

Gly
Pro
Thr
Leu
Leu
95

Met
Asp
Ile
Ile
Met
175
Met
Gln

Asp

Leu

Val Met Asp Ser

Leu Val Ala Ser

Ser Ser Asn Gly

Trp Gln Glu Asn

Asn

Thr

Glu

Gly

Lys

30

Phe

Ile

Lys

Gln

Ile

160

Ile

Met

Glu

Pro

Tyr
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225
Gly

Phe
Gly
Tyr
Ile
305
Gln
Tyr
Phe
Arg
Leu
385
Ser
Lys
Ile
Gln
Asp
465
Thr
Leu
Glu
Gln
Tyr
545

Thr

Phe

Ile
Met
Gly
Asn
290
Val
Ile
Ser
Gly
Tyr
370
Leu
Lys
Glu
Ala
Cys
450
Ser
Gln
Asp
Pro
Ser
530
Leu

Asn

Phe

Lys
Gln
His
275
Lys
Ser
Tyr
Val
Phe
356
Ser
Asp
Asn
Ala
Met
435
Ile
Phe
Asn
Asn
Phe
515
Ala
His
Ser

Ser

Ile
His
260
Asp
Ala
Ser
Lys
Asp
340
Thr
Tyr
Asn
Leu
Tyr
420
Cys
Ile
Ser
Asn
Asp
500
Thr
Leu
Ala

Leu

Thr

Ser
245
Ser
Pro
Leu
Ala
Asn
325
Lys
Glu
Phe
Thr
Lys
405
Glu
Lys
Val
Lys
Thr
485
Leu
Asn
Lys
Gln
Asn

565

Asn

230
Asn

Asp
Ser
Gln
Gln
310
Lys
Asp
Thr
Ser
Ile
390
Thr
Glu
Pro
Asn
Asp
470
Ile
Ser
Phe
Lys
Thr
550

Asp

Leu

Leu
Pro
Val
Asn
295
Gly
Tyr
Lys
Asn
Glu
375
Tyr
Glu
Ile
Val
Asn
455
Leu
Glu
Ser
Asp
Ile
535
Phe

Ala

Val

Pro
Val
Ile
280
Phe
Ser
Asp
Phe
Leu
360
Tyr
Thr
Phe
Ser
Met
440
Glu
Ala
Asn
Gly
Asp
520
Phe
Pro

Leu

Glu

Ile
Gln
265
Ser
Gln
Gly
Phe
Asp
345
Ala
Leu
Gln
Asn
Leu
425
Tyr
Asp
Lys
Asn
Ile
505
Ile
Val
Ser

Arg

Lys

Thr
250
Ala
Pro
Asp
Ile
Val
330
Lys
Gly
Pro
Asn
Gly
410
Glu
Lys
Leu
Ala
Phe
490
Asp
Asp
Asp
Asn
Asn

570
Ala

66

235

Pro
Glu
Ser
Ile
Asp
315
Glu
Leu
Glu
Pro
Glu
395
Gln
His
Asn
Phe
Glu
475
Ser
Leu
Ile
Gly
Ile
5565

Asn

Asn

Asn
Glu
Thr
Ala
300
Ile
Asp
Tyr
Tyr
Ile
380
Gly
Asn
Leu
Thr
Phe
460
Thr
Ile
Pro
Pro
Asp
540
Glu

Asn

Thr

Thr
Leu
Asp
285
Asn
Ser
Pro
Lys
Gly
365
Lys
Phe
Lys
Val
Gly
445
Ile
Ile
Asp
Asn
Val
5256
Ser
Asn

Lys

Val

Lys
Tyr
270
Met
Arg
Leu
Asn
Ala
360
Ile
Thr
Asn
Ala
Ile
430
Lys
Ala
Ala
Gln
Glu
510
Tyr
Leu
Leu

Val

Val

Glu
255
Thr
Asn
Leu
Tyr
Gly
336
Leu
Lys
Glu
Tle
Val
415
Tyr
Ser
Asn
Tyr
Leu
495
Asn
Ile
Phe
Gln
Tyr

575
Gly

240
Phe

Phe
Ile
Asn
Lys
320
Lys
Met
Thr
Lys
Ala
400
Asn
Arg
Glu
Lys
Asn
480
Ile
Thr
Lys
Glu
Leu
560

Thr

Ala
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Ser

Glu

Ile

625

Lys

Met

Leu

Asn

Ile

7056

Lys

Lys

Asn

Ile

Ile

785

Lys

Thr

Val

Thr

Ile

865

Ile

Ile

Asn

Met

Leu
Ser
610
Ile
Glu
Glu
Glu
Ala
690
Val
Glu
Tle
Ile
Asn
770
Ser
Asp
Asn
Asn
Lys
850
Ser
Asp
Phe

Ser

Phe

Phe
595
Thr
Pro
Asn
Phe
Ser
675
Leu
Ser
Arg
Ile
Asn
755
Leu
Tyr
Phe
Glu
Arg
83b
Asp
Ser
Ser
Asn
Asn

915
Asp

580
Val

Gln
Tyr
Phe
Ile
660
Tyr
Lys
Gln
Met
Glu
740
Ile
Ala
Leu
Asp
Leu
820
His
Thr
Asn
Ser
Asp
900

Ile

Asn

Asn
Lys
Ile
Lys
645
Pro
Val
Lys
Trp
Tyr
725
Asp
Asp
Ile
Met
Asp
805
Tyr
Leu
Ile
Ala
Gly
885
Ile

Thr

Phe

Trp
Ser
Gly
630
Asn
Glu
Gly
Arg
Leu
710
Asn
Gln
Phe
Asn
Asn
790
Asn
Leu
Lys
Leu
Ile
870
Tyr
Gly

Ala

Ser

Val
Thr
615
Pro
Ala
Leu
Asn
Asp
695
Ser
Ala
Tyr
Asn
Asn
)
Arg
Leu
Leu
Asp
Ile
855
Leu
Gly
Asn
His

Ile

Lys
600
Ile
Ala
Phe
Ile
Lys
680
Gln
Thr
Leu
Asn
Asp
760
Ile
Met
Lys
Asp
Ser
840
Gln
Ser
Ala
Gly
Gln

920

Asn

585
Gly

Asp
Leu
Glu
Val
665
Gly
Lys
Val
Asn
Arg
745
Ile
Asp
Ile
Arg
Glu
825
Ile
Val
Leu
Thr
Gln
905

Ser

Phe

Val
Lys
Asn
Ile
650
Pro
His
Trp
Asn
Asn
730
Tyr
Asp
Asp
Pro
Asp
810
Val
Pro
Phe
Ser
Met
890
Phe

Lys

Trp

67

Ile
Val
Val
635
Gly
Ile
Ile
Thr
Thr
715
Gln
Ser
Phe
Phe
Leu
795
Leu
Asn
Phe
Asn
Tyr
875
Asn
Lys

Phe

Val

Asp
Ser
620
Gly
Gly
Val
Ile
Asp
700
Gln
Ser
Glu
Lys
Ile
780
Ala
Leu
Ile
Asp
Asn
860
Arg
Val
Leu

Val

Arg

Asp
605
Asp
Asn
Ala
Gly
Met
685
Met
Phe
Gln
Glu
Leu
765
Asn
Val
Glu
Leu
Leu
845
Tyr
Gly
Gly
Asn
Val

925
Thr

590
Phe

Val
Glu
Ala
Phe
670
Thr
Tyr
Tyr
Ala
Asp
750
Asn
Gln
Lys
Tyr
Lys
830
Ser
Ile
Gly
Ser
Asn
910

Tyr

Pro

Thr Ser

Ser Ile

Thr Ala
640

Ile Leu

655

Phe Thr

Ile Ser

Gly Leu

Thr Tle
720

Ile Glu

735

Lys Met

Gln Ser
Cys Ser
Lys Leu
800
Ile Asp
815
Ser Lys
Leu Tyr
Ser Asn
Arg Leu
880
Asp Val
8956
Ser Glu

Asp Ser

Lys Tyr
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Asn

945

Ser

Arg

Phe

Trp

Ile

Leu

Asn

Ile

Trp

Pro

Gln

Thr

Asn

Ser

Ile

Tyr

Ala

Lys

Glu

Val

Cys

930
Asn Asn

Cys Ile

Ile Ile

Phe Glu
995

Asp Ile Gln Thr

Lys Asn Asp Ser

Trp Thr Leu Ile

980

Tyr Ser Ile Lys

965

Phe Ser Ile Thr

1010
Tyr Ile
1025
Asp Arg
1040
Cys Thr
1055
Phe Gly
1070
Ile Gln
1085
Leu Arg
1100
Asn TIle
1115
Ala Pro
1130
Leu Tyr
1145
Arg Asn
1160
Tyr Leu
1175
Val Leu
1190
Pro TIle
1205
Lys Tyr
1220
Lys Asp
1235
Lys Asp
1250
Ile Ser

Asn

Ile

Asp

Arg

Ser

Tyr

Tyr

Arg

Leu

Ile

Asn

Val

Asn

Tyr

Thr

Tyr

Gln

Gly

Asn

Thr

Glu

Ser

Asp

Ile

Thr

Gly

Asn

Ile

Asn

Asp

Glu

Lys

Gly

Trp

950

Ser

Ser

Thr

Leu

Thr

Thr

Lys

Asn

Leu

Asn

Asp

Ser

Asp

Lys

Thr

Tyr

Tyr

935

940

955

970

985

1000
Ile Thr Asn Asp Arg Leu Gly Asn Ala

1015
Leu
1030
Ser
1045
Lys
1060
Asn
1075
Asn
1090
Gln
1105
Tyr
1120
Phe
1135
Arg
1150
Asp
1165
Asn
1180
Lys
1195
Pro
1210
Thr
1225
Phe
1240
Val
1255
Leu

Lys Lys

Asn Asp

Phe Val

Ala Thr

Thr Leu

Tyr Tyr

Phe Ser

Asn Asn

Phe Tle

Asn Ile

Ile Ser

Glu Ile

Thr Phe

Thr Tyr

Gly Leu

Trp Asp

Arg Arg

68

Ser

Ile

Trp

Glu

Lys

Leu

Lys

Ala

Ile

Val

Asp

Gln

Tyr

Asn

Phe

Thr

Ile

Glu

Asp

Ile

Val

Asp

Phe

Ala

Ala

Lys

Arg

Glu

Thr

Asp

Cys

Gly

Tyr

Ser

975

990

Asp Asn Ile Ser Asp Tyr

1005

1020
Lys
1035
Phe
1050
Lys
1065
Ser
1080
Phe
1095
Asn
1110
Ser
1125
Ile
1140
Lys
1155
Glu
1170
Ser
1185
Gln
1200
Val
1215
Gln
1230
Ile
1245
Asp
1260
Glu

Ile

Lys

Asp

Ser

Trp

Gln

Met

Asn

Ala

Gly

Tyr

Leu

Leu

Ile

Gly

Asn

Asn

Ile Asn Lys

Leu

Leu

Phe

Leu

Gly

Gly

Gly

Tyr

Ser

Asp

Arg

Phe

Gln

Leu

Lys

Tyr

Ile

Tyr Leu Gln Asn Glu Tyr Thr Ile Ile

960

Gly Trp Lys Val Ser Ile Lys Gly Asn

Asp Val Asn Ala Lys Ser Lys Ser Ile

Asn

Asn

Ile

Asn

Tyr

Asn

Met

Glu

Gln

Asn

Tyr

Val

Leu

Ile

Cys

Phe

Phe

Asn
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[0028]

126

128

9

0

Gly Trp Thr Glu

129

<210>
211>
212>
213>
<400>
Met Pro Ile

1
Asp

Tyr
Arg
Leu
65

Asp
Arg
Asn
Asp
Ser
145
Gly
Arg
Ile
Val
Gln
225

Gly

Gln

Thr
Tyr
Tyr
50

Ile
Ser
Ile
Ala
Thr
130
Gly
Pro
Val
Met
Ile
210
Asp

Leu

Glu

5

8
1315
PRT

AR KA

8

Ile
Lys
35

Glu
Glu
Asp
Lys
Ile
115
Asn
Ala
Gly
Asp
Gln
195
Glu
Pro

Tyr

Ile

Thr

Ile

20

Ala

Phe

Gly

Lys

Asn

100

Pro

Ser

Thr

Pro

Asn

180

Met

Asn

Ala

Gly

Tyr
260

Ile
)
Met
Phe
Gly
Ala
Asp
85
Asn
Tyr
Asn
Thr
Val
165
Lys
Ala
Ile
Leu
Met

245
Met

1270
Lys Leu Arg Leu Gly Cys Asn Trp Gln Phe Ile Pro Val Asp Glu

1285

Asn Asn Phe

Met Glu Pro

Lys
Thr
Ser
70

Arg
Val
Leu
Ser
Lys
150
Leu
Asn
Phe
Thr
Leu
230

Gln

Gln

Ile
Lys
55

Glu
Phe
Ala
Gly
Val
135
Ser
Asn
Tyr
Cys
Ser
215
Leu

Val

His

Thr
40

Pro
Tyr
Leu
Gly
Asn
120
Ser
Ala
Lys
Phe
Pro
200
Leu
Met

Ser

Thr

Arg
Pro
25

Asp
Glu
Tyr
Gln
Glu
105
Ser
Phe
Met
Asn
Pro
185
Glu
Thr
His
Ser

Tyr
265

Tyr
10

Tyr
Arg
Asp
Asp
Thr
90

Ala
Tyr
Asn
Leu
Glu
170
Cys
Tyr
Ile
Glu
His

250

Pro

69

Ser
Cys
Ile
Phe
Pro
75

Met
Leu
Ser
Leu
Thr
155
Val
Arg
Val
Gly
Leu
235

Glu

Ile

1275

1290

Asp
Lys
Trp
Asn
60

Asn
Val
Leu
Leu
Leu
140
Asn
Arg
Asp
Pro
Lys
220
Ile

Ile

Ser

Pro
Gly
Ile
45

Pro
Tyr
Lys
Asp
Leu
125
Glu
Leu
Gly
Gly
Thr
205
Ser
His
Ile

Ala

Val
Leu
30

Val
Pro
Leu
Leu
Lys
110
Asp
Gln
Ile
Ile
Phe
190
Phe
Lys
Val

Pro

Glu
270

Asn
15

Asp
Pro
Ser
Arg
Phe
95

Ile
Lys
Asp
Ile
Val
175
Gly
Asp
Tyr
Leu
Ser

255
Glu

Asn

Ile

Glu

Ser

Thr

80

Asn

Ile

Phe

Pro

Phe

160

Leu

Ser

Asn

Phe

His

240

Lys

Leu
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[0029]

Phe
Asn
Lys
306
Ser
Asn
Ser
Ile
Ile
385
Asn
Arg
Ser
Arg
Glu
465
Lys
Asn
Ile
Thr
Asn
545
Tyr
Thr

Tyr

Gly

Thr
Asp
290
Leu
Tyr
Gly
Ile
Lys
370
Pro
Ile
Val
Lys
Glu
450
Leu
Asn
Thr
Val
Thr
530
Ala
Gln
Met

Ser

Ile
610

Phe
275
Leu
Ser
Lys
Gln
Met
355
Thr
Asn
Glu
Asn
Leu
435
Asn
Cys
Ser
Lys
Asp
515
Pro
Ala
Tyr
Thr
Tyr

995

Leu

Gly
Tyr
Gln
Gln
Tyr
340
Tyr
Arg
Leu
Ser
Thr
420
Ile
Leu
Ile
Phe
Asn
500
Tyr
Val
Ser
Leu
Asn
580

Phe

Phe

Gly
Glu
Val
Ile
325
Ile
Gly
Leu
Leu
Lys
406
Asn
Gly
Tyr
Lys
Ser
485
Lys
Asn
Thr
Thr
Tyr
565
Ser

Pro

Leu

Gln
Lys
Thr
310
Tyr
Val
Phe
Ser
Asp
390
Asp
Ala
Leu
Asn
Ile
470
Glu
Pro
Leu
Lys
Ile
550
Ala
Val

Ser

Gln

Asp
Thr
295
Ser
Gln
Asn
Thr
Tyr
375
Asp
Leu
Phe
Cys
Arg
455
Lys
Glu
Leu
Gln
Gly
53b
Glu
Gln
Asp

Val

Trp
615

Ala Asn Leu Ile

280

Leu
Cys
Gln
Glu
Glu
360
Phe
Thr
Lys
Arg
Lys
440
Thr
Asn
Pro
Asn
Ser
520
Ile
Ile
Lys
Asp
Ile

600
Val

Asn
Asn
Lys
Asp
345
Ile
Ser
Ile
Ser
Asn
425
Lys
Ala
Glu
Phe
Phe
505
Lys
Pro
His
Ser
Ala
585

Ser

Arg

Asp
Asp
Tyr
330
Lys
Glu
Met
Tyr
Glu
410
Val
Ile
Ser
Asp
Gln
490
Asn
Ile
Tyr
Asn
Pro
570
Leu

Lys

Asp

70

Tyr
Pro
315
Gln
Phe
Leu
Asn
Asn
395
Tyr
Asp
Ile
Leu
Leu
475
Asp
Tyr
Thr
Ala
Ile
565
Thr
Ile

Val

Ile

Ser
Lys
300
Asn
Phe
Gln
Gly
His
380
Asp
Lys
Gly
Pro
Thr
460
Thr
Glu
Ser
Leu
Pro
540
Asp
Thr
Asn

Asn

Ile
620

Ile
285
Ala
Ile
Asp
Ile
Lys
365
Asp
Thr
Gly
Ser
Pro
445
Asp
Phe
Ile
Leu
Pro
525
Glu
Asp
Leu
Ser
Gln

605
Asp

Asp
Ile
Asp
Lys
Leu
360
Lys
Pro
Glu
Gln
Gly
430
Thr
Leu
Ile
Val
Asp
510
Asn
Tyr
Asn
Gln
Thr
590

Gly

Asp

Ile
Ala
Ile
Asp
335
Tyr
Phe
Val
Gly
Asn
415
Leu
Asn
Gly
Ala
Ser
495
Lys
Asp
Lys
Thr
Arg
575
Lys

Ala

Phe

Lys
Asn
Asp
320
Ser
Asn
Asn
Lys
Phe
400
Met
Val
Ile
Gly
Glu
480
Tyr
Ile
Arg
Ser
Ile
560
Ile
Ile

Gln

Thr
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Asn
625
Thr
Tyr
Leu
Ser
Asp
705
Leu
Arg
Lys
Glu
Lys
785
Ser
Leu
Lys
Ser
Lys
865
Leu
Ser
Gln
Glu
Asp

945
Val

Glu
Ile
Glu
Leu
Ile
690
Asn
Val
Ser
Lys
Gln
770
Ala
Arg
Leu
Ala
Lys
850
Asn
Lys
Asp
Leu
Ser
930

Met

Ser

Ser

Val

Gly

Glu

675

Ala

Phe

Lys

Tyr

Ile

755

Ile

Asn

Ser

Glu

Asn

835

Ile

Leu

Lys

Ile

Val

915

Ser

Phe

Ala

Ser
Pro
Asn
660
Tyr
Glu
Leu
Ala
Gln
740
Ile
Ala
Lys
Phe
Phe
820
Ser
Asn
Asp
Ser
Ser
900
Pro
Glu

Asn

Ser

Gln
Tyr
645
Phe
Ile
Ser
Glu
Lys
725
Met
Asp
Asp
Ala
Leu
806
Asp
Lys
Lys
Cys
Thr
886
Gly
Gly
Val

Asn

His
965

Lys
630
Ile
Ile
Pro
Ser
Lys
710
Trp
Tyr
Tyr
Glu
Met
790
Val
Thr
Phe
Val
Trp
870
Ile
Phe
Ile
Ile
Phe

950

Leu

Thr
Gly
Gly
Glu
Thr
695
Arg
Leu
Arg
Glu
Ile
775
Ile
Asn
Gln
Ile
Phe
855
Val
Leu
Asn
Asn
Val
935

Thr

Glu

Thr Ile Asp

Pro
Ala
Ile
680
Gln
Tyr
Gly
Ser
Tyr
760
Asn
Asn
Gln
Ser
Gly
840
Ser
Asp
Asn
Ser
Gly
920
His
Val

Gln

Ala

Leu

665

Thr

Lys

Glu

Thr

Leu

745

Lys

Asn

Ile

Met

Lys

825

Ile

Thr

Asn

Leu

Ser

905

Lys

Lys

Ser

Tyr

Leu
650
Glu
Leu
Glu
Lys
Val
730
Glu
Ile
Leu
Asn
Ile
810
Asn
Thr
Pro
Glu
Asp
890
Val
Ala
Ala

Phe

Gly
970

71

Lys
635
Asn
Thr
Pro
Lys
Trp
715
Asn
Tyr
Tyr
Lys
Ile
795
Asn
Ile
Glu
Ile
Glu
875
Ile
Ile
Ile
Met
Trp

955
Thr

Ile
Ile
Thr
Val
Ile
700
Ile
Thr
Gln
Ser
Asn
780
Phe
Glu
Leu
Leu
Pro
860
Asp
Asn
Thr
His
Asp
940

Leu

Asn

Ser
Val
Gly
Ile
685
Ile
Glu
Gln
Val
Gly
765
Lys
Met
Ala
Met
Lys
845
Phe
Ile
Asn
Tyr
Leu
925
Ile

Arg

Glu

Asp
Lys
Val
670
Ala
Lys
Val
Phe
Asp
750
Pro
Leu
Arg
Lys
Gln
830
Lys
Ser
Asp
Asp
Pro
910
Val
Glu

Val

Tyr

Val
Gln
655
Val
Ala
Thr
Tyr
Gln
735
Ala
Asp
Glu
Glu
Lys
815
Tyr
Leu
Tyr
Val
Ile
895
Asp
Asn
Tyr

Pro

Ser
975

Ser
640
Gly
Leu
Leu
Ile
Lys
720
Lys
Ile
Lys
Glu
Ser
800
Gln
Ile
Glu
Ser
Ile
880
Ile
Ala
Asn
Asn
Lys

960
Ile
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[0031]

Ile Ser Ser Met Lys Lys His Ser Leu Ser Ile Gly Ser Gly Trp Ser
980

Val

Gly

Asn

Asp

Gly

Asn

Val

Lys

Leu

Tyr

sn

Asn

Lys

Phe

Asn

Asn

Ile

Lys

Ser

Pro

Leu

985

990

Ser Leu Lys Gly Asn Asn Leu Ile Trp Thr Leu Lys
1000
Arg Gln Ile Thr Phe Arg Asp Leu Pro Asp Lys

Glu
1010
Ala
1025
Arg
1040
Ser
1055
Tle
1070
Ser
1085
Glu
1100
Arg
1115
Leu
1130
Ile
1145
Gly
1160
Phe
1175
Val
1190
Asn
1205
Asn
1220
Pro
1235
Thr
1250
Leu
1265
Asn
1280
Lys
1295

995

Val

Tyr

Leu

Ala

Thr

Ile

Ile

Asp

Ile

Thr

Lys

Ile

Lys

Glu

Leu

Leu

Tyr

Gly

Arg

Asp

Leu

Ser

Glu

Leu

Asp

Glu

Phe

Pro

Asp

Leu

Ile

Ser

His

Asp

Tyr

Ser

Leu

Asp

Lys

Ala

Ser

Ile

Lys

Lys

Lys

Trp

Val

Tyr

Asn

Lys

Gly

Ile

Arg

Lys

Val

Val

Ile

Ile

Asn

Ala

Thr

Leu

Phe

Leu

Gly

Ala

Met

Ile

Arg

Asp

Val

Ile

Lys

Gln

Gly

Leu

Leu

1015
Lys
1030
Asn
1045
Gly
1060
Asp
1075
Arg
1090
Tyr
1105
Asn
1120
Ser
1135
Tyr
1150
Tyr
1165
Tyr
1180
Phe
1195
Gly
1210
Leu
1225
Met
1240
Leu
1255
Thr
1270
Ile
1285
Gly
1300

Trp Val

Leu Tyr

Leu Gly

Arg Cys

Ile Phe

Thr Ser

Pro Leu

Ser Ser

Leu Thr

Tyr Arg

Thr Pro

Ile Lys

Tyr Pro

Arg Val

Glu Ala

Lys Leu

His Asn

Ala Ser

Cys Asp

72

Phe

Ile

Ala

Asn

Cys

Tyr

Arg

Lys

Asn

Arg

Asn

Leu

Lys

Gly

Val

Tyr

Gly

Asn

Trp

1005

1020
Ile Thr
1035
Asn Gly
1050
Ile Arg
1065
Asn Asn
1080
Lys Ala
1095
Leu Ser
1110
Tyr Asp
1125
Asp Val
1140
Ala Pro
1155
Leu Tyr
1170
Asn Glu
1185
Tyr Val
1200
Asp Gly
1215
Tyr Asn
1230
Lys Leu
1245
Asp Asp
1260
Gln Tle
1275
Trp Tyr
1290
Tyr Phe
1305

Ile

Val

Glu

Asn

Leu

Ile

Thr

Gln

Ser

Asn

Ile

Ser

Asn

Ala

Arg

Lys

Gly

Phe

Val

Thr

Leu

Asp

Gln

Asn

Thr

Glu

Leu

Tyr

Gly

Asp

Tyr

Ala

Pro

Asp

Asn

Asn

Asn

Pro

Asp Ser Ala

Phe

Asn

Met

Asn

Tyr

Pro

Phe

Tyr

Lys

Thr

Leu

Ser

Asn

Phe

Gly

Leu

Ala

Asp

His

Thr
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[0032]

Asp Glu Gly Trp Thr Asn Asp

131

210>
211>
212>
213>
<400>
Met Ser Ala Pro

1

Pro
Arg
Arg
Leu
65

Ser

Met

Val

Gly
Leu
Val
50

Asp
Ser

Met

Ile

210>
211>
212>
213>
<400>
Met Ser Ala

1

Pro
Arg
Arg
Leu
65

Ser

Met

Val

Gly
Leu
Val
50

Asp
Ser

Met

Ile

0
9
118
PRT

[N
9

Gly

Gln
35

Asn

Asp

Ala

Ile

Tyr

115
10
118
PRT

A

10
Gly
Gln
35
Asn
Asp
Ala

Ile

Tyr
115

Bl

Gly
20

Gln
Val
Arg

Ala

Met
100
Ile

Pro
Gly
20

Gln
Val
Arg
Ala
Met

100
Phe

Ala
Pro
Thr
Asp
Ala
Lys
85

Leu

Phe

Ala
Pro
Thr
Asp
Ala
Lys
85

Leu

Phe

Gln

Pro

Gln

Lys

Asp

70

Leu

Gly

Thr

Gln

Pro

Gln

Lys

70

Leu

Gly

Thr

1315

Pro
Gly
Ala
Val
55

Ala

Lys

Ala

Pro
Gly
Ala
Val
55

Ala

Lys

Ala

Pro
Pro
Gln
40

Leu
Leu

Arg

Ile

Pro
Pro
Gln
40

Leu
Leu

Arg

Ile

Ala

Pro

25

Val

Glu

Gln

Lys

Cys
105

Ala

Pro

25

Val

Glu

Gln

Lys

Cys
105

Glu
10

Pro

Glu

Arg

Ala

Tyr

90
Ala

Glu
10

Pro

Glu

Arg

Ala

Tyr

90
Ala

73

Gly
Asn
Glu
Asp
Gly
75

Trp

Ile

Gly
Asn
Glu
Asp
Gly
75

Trp

Ile

Thr
Thr
Val
Gln
60

Ala

Trp

Ile

Thr
Met
Val
Gln
60

Ala

Trp

Ile

Glu

Thr

Val

45

Lys

Ser

Lys

Val

Glu

Thr

Val

45

Lys

Ser

Lys

Val

Gly
Ser
30

Asp
Leu
Val

Asn

Val
110

Gly
Ser
30

Asp
Leu
Gln

Asn

Val
110

Ala
15

Asn

Ile

Ser

Phe

Cys
95
Val

Thr
15

Asn

Ile

Ser

Phe

Cys

95
Val

Ala
Arg
Met
Glu
Glu
80

Lys

Ile

Ala
Arg
Ile
Glu
Glu
80

Lys

Ile
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[0033]

<210>
211>
212>
213>
<400>

(e

11

Met Ser Ala Thr

1
Gly Gly

Gln Gln

Asn Val
50

Asp Arg

65

Ala Ala

Ile Ile

Tyr Phe

210>
Q211>
212>
213>
<400>
Met Ser
1

Gly Gly

Pro

Thr
35
Asp

Ala

Lys

Leu

Ser

115
12
116
PRT
A
12

Ala

Pro

Gln Gln Thr

Asn Val

50
Asp Arg
65

35
Asp

Ala

Ala Ala Lys

Ile Ile

Tyr Phe

<210>
211>

Leu

Ser

115
13
103

Pro
20

Gln
Lys
Asp
Leu
Gly

100
Thr

Thr
Pro
20

Gln
Lys
Asp
Leu
Gly

100
Thr

Ala

Ala

Ala

Val

Ala

Lys

85
Val

Ala

Ala

Ala

Val

Ala

Lys

85
Val

Ala
Pro
Gln
Leu
Leu
70

Arg

Ile

Ala
Pro
Gln
Leu
Leu
70

Arg

Ile

Thr

Pro

Val

Glu

55

Gln

Lys

Cys

Thr

Pro

Val

Glu

55

Gln

Lys

Cys

Val
Pro
Asp
40

Arg
Ala

Tyr

Ala

Ala
Pro
Asp
40

Arg
Ala

Tyr

Ala

Pro
Asn
2b

Glu
Asp
Gly

Trp

Ile
105

Pro
Asn
25

Glu
Asp
Gly

Trp

Ile
105

Pro
10

Leu
Val
Gln
Ala
Trp

90
Ile

Pro
10

Leu
Val
Gln
Ala
Trp

90
Ile

74

Ala

Thr

Val

Lys

Ser

75

Lys

Leu

Ala

Thr

Val

Lys

Ser

()

Lys

Leu

Ala
Ser
Asp
Leu
60

Gln

Asn

Ile

Ala
Ser
Asp
Leu
60

Gln

Asn

Ile

Pro

Asn

Ile

45

Ser

Phe

Leu

Ile

Pro

Asn

Ile

45

Ser

Phe

Leu

Ile

Ala
Arg
30

Met
Glu
Glu

Lys

Ile
110

Ala
Arg
30

Met
Glu
Glu

Lys

Ile
110

Gly
15

Arg
Arg
Leu

Thr

Met
95
Ile

Gly
15

Arg
Arg
Leu
Thr
Met

95
Ile

Glu
Leu
Val
Asp
Ser
80

Met

Val

Glu
Leu
Val
Asp
Ser
80

Met

Val



CN 109844130 B Fo5l & 34/63 i

<212> PRT

213> WERR

<400> 13

Met Ser Thr Gly Val Pro Ser Gly Ser Ser Ala Ala Thr Gly Ser Asn

1 5] 10 15

Arg Arg Leu GIn Gln Thr Gln Asn Gln Val Asp Glu Val Val Asp Ile
20 25 30

Met Arg Val Asn Val Asp Lys Val Leu Glu Arg Asp Gln Lys Leu Ser

35 40 45
Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln Phe
50 55 60

Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys

65 70 75 80

Lys Met Trp Ala Ile Gly Ile Ser Val Leu Val Ile Ile Val Ile Ile

85 90 95

Ile Ile Val Trp Cys Val Ser
100

210> 14

211> 100

212> PRT

213> HA

<400> 14

[0034]

Met Ser Thr Gly Pro Thr Ala Ala Thr Gly Ser Asn Arg Arg Leu Gln

1 5 10 15

GIn Thr Gln Asn GIn Val Asp Glu Val Val Asp Ile Met Arg Val Asn
20 25 30

Val Asp Lys Val Leu Glu Arg Asp Gln Lys Leu Ser Glu Leu Asp Asp

35 40 45
Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln Phe Glu Thr Ser Ala
50 55 60

Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys Met Trp Ala

65 70 75 80

Ile Gly Ile Thr Val Leu Val Ile Phe Ile Ile Ile Ile Ile Val Trp

85 90 95

Val Val Ser Ser
100

<210> 156

211> 13

<212> PRT

213> ANIF3|

220>

<223> VAMP FEA7

<400> 15

Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln

75
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[0035]

1

<210>
211>
212>
<213>
220>
223>
<400>

16

14

PRT
ALFF

VAMP KA1
16

Gln Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln

1

<210>
211>
212>
<213>
220>
223>
<400>

5 10
17
10
PRT
ANLF3

VAMP 451
17

Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp

1

<210>
211>
212>
<213>
220>
$2237
<400>

Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala

1

Ser

<210>
211>
212>
<213>
220>
<228>
<400>

5 10
18
17
PRT
ALFF

VAMP AL
18

5 10

19

12

PRT
ALFF

VAMP KA1
19

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln

1

<210>
211>
2123
<213>
220>

5 10
20
10
PRT
ANLF3

76
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[0036]

223>
<400>

VAMP A7
20

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala

1

<210>
211>
212>
<213>
220>
223>
<400>

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser

1

<210>
211>
212>
213>
220>
223>
<400>

Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp

<210>
211>
212>
<213>
220>
223>
<400>

Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp

1

<210>
211>
212>
213>
<220>
223>
<400>

Gln Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp

1

<210>
211>
212>

5 10

21
16

PRT
NLF5

VAMP AL
21

5 10
22
13
PRT
ANLF3

VAMP R AL
22

5 10
23
13
PRT
ANLF3)

VAMP Aot
23

5 10
24
14
PRT
ANIF5)

VAMP AL
24

5 10
25
10
PRT

7
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[0037]

213> ANIF%

220>

223> VAMP A1

<400> 25

Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg

1 5 10
<210> 26

211> 16

<212> PRT

213> ANLFF

220>

<223> VAMP FAL

<400> 26

Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn
1 5 10 15
210> 27

211> 11

<212> PRT

213> ANTLF3

220>

<223> VAMP F4L

<400> 27

Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn
1 5 10
<210> 28

211> 12

<212> PRT

213> ATLFH

220>

<223> VAMP 41

<400> 28

Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn
1 5 10
210> 29

211> 14

<212> PRT

213> ANIF%

220>

<223> VAMP A1

<400> 29

Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys Met
1 5 10
<210> 30

211> 14

78
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[0038]

<212> PRT

213> ANLF%

220>

<223> VAMP FAL

<400> 30

Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Leu Lys Met
1 5 10

<210> 31

211> 15

<212> PRT

213> NI

220>

223> VAMP 4L

<400> 31

Asp Gln Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln
1 5 10 15
210> 32

211> 13

<212> PRT

213> ALF%

220>

<223> VAMP FAL

<400> 32

Glu Arg Asp GIn Lys Leu Ser Glu Leu Asp Asp Arg Ala

1 5 10

<210> 33

211> 14

<212> PRT

213> ANILF%|

220>

<223> VAMP AL

<400> 33

Leu Glu Arg Asp Gln Lys Leu Ser Glu Leu Asp Asp Arg Ala

1 5 10

210> 34

211> 15

<212> PRT

213> ANILF5

220>

<223> VAMP {1

<400> 34

Val Leu Glu Arg Asp Gln Lys Leu Ser Glu Leu Asp Asp Arg Ala
1 5 10 15

79
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[0039]

210>
211>
212>
213>
220>
223>
<400>
Met Gly
1

Val Asn

Ile Thr

Ile Pro
50

Pro Arg

65

Ser Thr

Phe Lys
Leu Val
Thr Phe
130
Glu Asn
145
Ile Phe
Leu Gln
Ser Ile
Thr Ser
210
Asp Pro
225
Leu Tyr
Ser Glu

Leu Tyr

Arg Ser

35
888
PRT

NIFF

LHND

35
Ser
Asp
Thr
35
Glu
Pro
Asp
Arg
Val
115
Asp
Gly
Gly
Gly
Leu
195
Asn
Val
Gly
Gly
Thr

275
Gln

Met
Asn
20

Pro
Arg
Thr
Glu
Ile
100
Gly
Phe
Ser
Pro
Gln
180
Lys
Gln
Ile
Ile
Phe
260

Phe

Leu

Thr
Asp
Val
Phe
Ser
Gln
85

Asn
Ser
Thr
Trp
Leu
165
Gln
Val
Ser
Ala
Asn
245
Phe

Gly

Arg

Trp
Ile
Lys
Ser
Lys
70

Lys
Glu
Pro
Arg
Lys
150
Pro
Ser
Ala
Ser
Leu
230
Ile
Ser

Gly

Glu

Pro
Leu
Ala
Ser
bh

Tyr
Asp
Arg
Phe
His
135
Val
Asn
Asn
Pro
Ala
215
Met
Pro
Gln

Leu

Lys

Val
Tyr
Phe
40

Asp
Gln
Thr
Asp
Met
120
Thr
Thr
Ile
Pro
Glu
200
Val
His
Ser
Asp
Asp

280
Ala

Lys
Leu
25

Met
Thr
Ser
Phe
Ile
105
Gly
Thr
Asn
Leu
Ser
185
Phe
Leu
Glu
Asp
Gly
265

Val

Leu

Asp
10

Arg
Ile
Asn
Tyr
Leu
90

Gly
Asp
Asn
Ile
Asp
170
Phe
Leu
Gly
Leu
Lys
250
Pro

Glu

Gly

80

Phe

Ile

Thr

Pro

Tyr

79

Lys

Lys

Ser

Ile

Ile

1565

Tyr

Glu

Leu

Lys

Thr

235

Arg

Asn

Ile

His

Asn

Pro

Gln

Ser

60

Asp

Gly

Lys

Ser

Ala

140

Thr

Thr

Gly

Thr

Ser

220

His

Ile

Val

Ile

Tyr

Tyr
Gln
Asn
45

Leu
Pro
Ile
Leu
Thr
125
Val
Pro
Ala
Phe
Phe
205
Ile
Ser
Arg
Gln
Pro

285
Lys

Ser
Asn
30

Ile
Ser
Ser
Ile
Ile
110
Pro
Glu
Ser
Ser
Gly
190
Ser
Phe
Leu
Pro
Phe
270

Gln

Asp

Asp
15

Lys
Trp
Lys
Tyr
Lys
95

Asn
Glu
Lys
Val
Leu
175
Thr
Asp
Cys
His
Gln
255
Glu

Ile

Ile

Pro

Leu

Val

Pro

Leu

80

Leu

Tyr

Asp

Phe

Leu

160

Thr

Leu

Val

Met

Gln

240

Val

Glu

Glu

Ala
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[0040]

Lys
305
Asn
Lys
Leu
Gln
Pro
385
Gly
Asn
Val
Tyr
Lys
465
Ser
Gln
Gln
Asn
Asp
545
Ser
Val
Ser
Asn
Lys

625
Ile

290
Arg

Ile
Asp
Tyr
Tyr
370
Val
Phe
Ile
Asp
Asp
450
Val
Gln
Asn
Val
Met
530
Ile
Gln
Glu
Leu
Trp
610

Asp

Gly

Leu
Asp
Asn
Ser
356
Asn
Phe
Asn
Glu
Leu
435
Asp
Lys
Glu
Tyr
Pro
515
Glu
Thr
Lys
Glu
Ala
595
Ala

Thr

Pro

Asn
Lys
Thr
340
Asp
Val
Ala
Leu
Arg
420
Phe
Asp
Asn
Ile
Ser
500
Ile
Pro
Lys
Leu
Ala
580
Glu
Asn

Leu

Ala

Asn
Tyr
325
Gly
Leu
Lys
Asn
Thr
405
Asn
Thr
Asp
Asn
Phe
485
Asp
Asn
Leu
Tyr
Ser
565
Leu
Lys
Glu

Asp

Leu

Ile
310
Lys
Asn
Thr
Asn
Ile
390
Asn
Pro
Lys
Lys
Arg
470
Glu
Lys
Pro
Asn
Val
5560
Asn
Gly
Val
Val
Lys

630

Asn

295
Asn

Lys
Phe
Asn
Arg
375
Leu
Lys
Ala
Val
Asp
455
Leu
Asn
Phe
Glu
Leu
536
Asp
Asn
Tyr
Asn
Val
615

Ile

Ile

Lys
Ile
Val
Val
360
Thr
Asp
Gly
Leu
Cys
440
Arg
Pro
Lys
Ser
Ile
520
Pro
Tyr
Val
Ser
Lys
600
Glu

Ser

Gly

Thr
Phe
Val
345
Met
His
Asp
Phe
Gln
425
Val
Trp
Tyr
Ile
Leu
505
Val
Gly
Leu
Glu
Asn
585
Gly
Asp

Asp

Asn

Ile
Ser
330
Asn
Ser
Tyr
Asn
Asn
410
Lys
Asp
Gly
Val
Ile
490
Asp
Asp
Glu
Asn
Asn
570
Lys
Val
Phe

Val

Ser

81

Pro

315

Glu

Ile

Glu

Phe

Ile

395

Ile

Leu

Lys

Ser

Ala

475

Thr

Glu

Pro

Glu

Ser

095

Ile

Ile

Gln

Thr

Ser

635
Ala

300
Ser

Lys
Asp
Val
Ser
380
Tyr
Glu
Ser
Ser
Ser
460
Asp
Asp
Ser
Leu
Ile
540
Tyr
Thr
Tyr
Ala
Thr
620

Val

Leu

Ser
Tyr
Lys
Val
365
Arg
Thr
Asn
Ser
Glu
445
Leu
Lys
Glu
Ile
Leu
525
Val
Tyr
Leu
Thr
Gly
605
Asn

Ile

Arg

Trp
Asn
Phe
350
Tyr
His
Ile
Ser
Glu
430
Glu
Gln
Asp
Thr
Leu
510
Pro
Phe
Tyr
Thr
Phe
590
Leu
Ile

Ile

Gly

Ile
Phe
335
Asn
Ser
Tyr
Arg
Gly
415
Ser
Lys
Cys
Ser
Asn
495
Asp
Asn
Tyr
Leu
Thr
575
Leu
Phe
Met

Pro

Asn

Ser
320
Asp
Ser
Ser
Leu
Asp
400
Gln
Val
Leu
Ile
Ile
480
Val
Gly
Val
Asp
Glu
560
Ser
Pro
Leu
Lys
Tyr

640
Phe
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[0041]

Asn
Pro
Ile
Gln
706
Trp
Tyr
Leu
Gln
Met
785
Phe
Leu
Ile
Phe
Leu

865
His

Gln
Glu
Gln
690
Arg
Leu
Asp
Glu
Val
770
Asn
Lys
Arg
Leu
Glu
850

Leu

His

210>
211>
212>
213>
220>
€223>
<400>
Met Lys Ile Glu

1

Ala
Phe
675
Glu
Val
Ser
Ser
Tyr
755
Glu
Asn
Asn
Thr
Val
835
Asn
Lys
His
36

837
PRT

Phe
660
Thr
Arg
Lys
Arg
Leu
740
Lys
Asn
Ile
Met
Lys
820
Gly
Thr

Asp

His

NLFF3)

MBP-LF

36

Gly Tyr Asn Gly

20

Gly Ile Lys Val

35

645
Ala Thr

Ile Pro

Glu Lys

Arg Trp
710

Ile Thr

725

Ser Tyr

Lys Tyr

Leu Lys

Asn Lys
790

Leu Pro

805

Thr Glu

Glu Val
Met Pro
Ile Ile

870

His His
886

Glu Gly
5
Leu Ala

Thr Val

Ala
Ala
Ile
695
Lys
Thr
Gln
Ser
Asn
775
Phe
Lys
Leu
Asp
Phe
855

Asn

His

Lys

Glu

Glu

650

Gly Val Ala Phe Leu

Leu
680
Ile
Asp
Gln
Ala
Gly
760
Ser
Ile
Val
Ile
Arg
840
Asn

Glu

His

Leu

Val

His
40

665
Gly

Lys
Ser
Phe
Asp
745
Ser
Leu
Arg
Ile
Asn
825
Leu

Ile

Tyr

Val

Gly
25

Pro

Val Phe Thr

Thr Ile Glu
700
Tyr Gln Trp
715
Asn His TIle
730
Ala Tle Lys

Asp Lys Glu

Asp Val Lys
780
Glu Cys Ser
795
Asp Glu Leu
810
Leu Ile Asp

Lys Ala Lys
Phe Ser Tyr
860

Phe Asn Leu
875

Ile Trp Ile
10
Lys Lys Phe

Asp Lys Leu

82

Leu

Phe

685

Asn

Met

Asn

Ala

Asn

765

Ile

Val

Asn

Ser

Val

845

Thr

Glu

Asn

Glu

Glu
670
Tyr
Cys
Val
Tyr
Lys
750
Ile
Ser
Thr
Lys
His
830
Asn

Asn

Ala

Gly

655
Gly

Ser
Leu
Ser
Gln
735
Ile
Lys
Glu
Tyr
Phe
815
Asn
Glu

Asn

His

Asp
15

Phe

Ser

Glu

Asn

720

Met

Asp

Ser

Ala

Leu

800

Asp

Ile

Ser

Ser

His
880

Lys

Lys Asp Thr

30

Glu Glu Lys Phe

45
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Pro

His

65

Thr

Ala

Ala

Thr

Lys

145

Leu

Tyr

Leu

Thr

Met

225

Val

Lys

Asn

Glu

Leu

306

Thr

Met

Ser

Ser

Glu

Gln
50

Asp
Pro
Val
Leu
Trp
130
Ser
Ile
Asp
Thr
Asp
210
Thr
Asn
Pro
Lys
Gly
290
Lys
Met
Ser

Gly

Ser
370

Gly

Val
Arg
Asp
Arg
Ser
115
Glu
Ala
Ala
Ile
Phe
195
Tyr
Ile
Tyr
Phe
Glu
275
Leu
Ser
Glu
Ala
Arg

355

Ser

Arg

Ala
Phe
Lys
Tyr
100
Leu
Glu
Leu
Ala
Lys
180
Leu
Ser
Asn
Gly
Val
260
Leu
Glu
Tyr
Asn
Phe
340

Gln

Asn

Ile

Ala
Gly
Ala
85

Asn
Ile
Ile
Met
Asp
165
Asp
Val
Ile
Gly
Val
245
Gly
Ala
Ala
Glu
Ala
325
Trp

Thr

Asn

Ser

Thr
Gly
70

Phe
Gly
Tyr
Pro
Phe
150
Gly
Val
Asp
Ala
Pro
230
Thr
Val
Lys
Val
Glu
310
Gln
Tyr

Val

Asn

Glu

Gly
55

Tyr
Gln
Lys
Asn
Ala
135
Asn
Gly
Gly
Leu
Glu
215
Trp
Val
Leu
Glu
Asn
295
Glu
Lys
Ala

Asp

Asn
375

Phe

Asp Gly Pro

Ala
Asp
Leu
Lys
120
Leu
Leu
Tyr
Val
Ile
200
Ala
Ala
Leu
Ser
Phe
280
Lys
Leu
Gly
Val
Glu

360

Asn

Gly

Gln
Lys
Ile
105
Asp
Asp
Gln
Ala
Asp
185
Lys
Ala
Trp
Pro
Ala
265
Leu
Asp
Ala
Glu
Arg
345

Ala

Asn

Ser

Ser
Leu
90

Ala
Leu
Lys
Glu
Phe
170
Asn
Asn
Phe
Ser
Thr
250
Gly
Glu
Lys
Lys
Ile
330
Thr

Leu

Asn

Met

83

Asp
Gly
75

Tyr
Tyr
Leu
Glu
Pro
155
Lys
Ala
Lys
Asn
Asn
235
Phe
Ile
Asn
Pro
Asp
315
Met
Ala

Lys

Asn

Pro

Ile
60

Leu
Pro
Pro
Pro
Leu
140
Tyr
Tyr
Gly
His
Lys
220
Ile
Lys
Asn
Tyr
Leu
300
Pro
Pro
Val

Asp

Asn
380

Val

Ile
Leu
Phe
Ile
Asn
125
Lys
Phe
Glu
Ala
Met
205
Gly
Asp
Gly
Ala
Leu
285
Gly
Arg
Asn
Ile
Ala

365

Asn

Ala

Phe Trp

Ala Glu

Thr Trp

95
Ala Val
110

Pro Pro

Ala Lys

Thr Trp

Asn Gly
175

Lys Ala

190

Asn Ala

Glu Thr
Thr Ser
Gln Pro
255
Ala Ser
270
Leu Thr
Ala Val
Ile Ala
Ile Pro
336
Asn Ala
360

Gln Thr

Leu Gly

Ile Asn

Ala
Ile
80

Asp
Glu
Lys
Gly
Pro
160
Lys
Gly
Asp
Ala
Lys
240
Ser
Pro
Asp
Ala
Ala
320
Gln
Ala

Asn

Ile

Ser
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385
Phe

Ile
Met
Pro
Tyr
465
Leu
Gly
Asn
Ser
Asn
545
Tyr
Asn
Glu
Ser
Ala
625
Ile
Leu
Ser
Lys
Asp
705

Lys

Ile

Asn
Pro
Arg
Ser
450
Tyr
Lys
Lys
Asp
Val
530
Leu
Pro
Tyr
Tyr
Phe
610
Leu
Glu
Glu
Ala
Ile
690
Ile

Asn

Tyr

Tyr
Tyr
Asn
435
Asp
Asp
Thr
Val
His
515
Asn
Leu
Val
Gly
Thr
595
Ile
His
Val
Glu
Met
675
Ala
Asn

Ala

Lys

Asn
Glu
420
Val
Phe
Pro
Thr
Leu
500
Thr
Ile
Val
Arg
Phe
580
Phe
Ala
Gly
Lys
Phe
660
Lys
Thr
Glu

Asp

Lys

Asp
405
Glu
Trp
Asp
Asn
Ile
485
Leu
Pro
Lys
Leu
Lys
565
Gly
Asn
Asp
Leu
Gln
645
Leu
Glu
Arg
Tyr
Gly

725
Leu

390
Pro

Lys
Ile
Pro
Tyr
470
Lys
Gln
Ile
Leu
Gly
550
Leu
Ser
Asp
Pro
Tyr
630
Ala
Thr
Lys
Leu
Lys
710

Ser

Tyr

Val
Ser
Ile
Pro
455
Leu
Leu
Glu
Asp
Ser
535
Ala
Ile
Ile
Ile
Ala
615
Gly
Pro
Phe
Ile
Ser
695
Asp

Tyr

Ser

Asn
Lys
Pro
440
Ala
Thr
Phe
Ile
Glu
520
Thr
Gly
Asp
Asn
Ser
600
Ile
Ala
Leu
Gly
Tyr
680
Glu
Tyr

Thr

Phe

Asp
Lys
425
Glu
Ser
Thr
Lys
Ser
505
Phe
Asn
Pro
Pro
Ile
585
Gly
Ser
Arg
Met
Gly
665
Asn
Val
Phe

Val

Thr

Asp
410
Tyr
Arg
Leu
Asp
Arg
490
Tyr
Ser
Val
Asp
Asp
570
Val
Gly
Leu
Gly
Ile
650
Gln
Asn
Asn
Gln
Asn

730
Glu

84

395
Thr

Tyr
Asn
Lys
Ala
475
Ile
Ala
Pro
Glu
Ile
555
Val
Thr
His
Ala
Val
635
Ala
Asp
Leu
Ser
Trp
715

Glu

Ser

Ile
Lys
Thr
Asn
460
Glu
Asn
Lys
Val
Ser
540
Phe
Val
Phe
Asn
His
620
Thr
Glu
Leu
Leu
Ala
700
Lys

Asn

Asp

Leu
Ala
Ile
445
Gly
Lys
Ser
Pro
Thr
525
Ser
Glu
Tyr
Ser
Ser
605
Glu
Tyr
Lys
Asn
Ala
685
Pro
Tyr

Lys

Leu

Tyr Met
415

Phe Glu

430

Gly Thr

Ser Ser

Asp Arg

Asn Pro
495
Tyr Leu
510
Arg Thr

Met Leu

Ser Cys

Asp Pro
575

Pro Glu

590

Ser Thr

Leu Ile
Glu Glu
Pro Ile
655
Ile Ile
670
Asn Tyr
Pro Glu
Gly Leu
Phe Asn

735
Ala Asn

400
Gln

Ile
Asn
Ala
Tyr
480
Ala
Gly
Thr
Leu
Cys
560
Ser
Tyr
Glu
His
Thr
640
Arg
Thr
Glu
Tyr
Asp
720

Glu

Lys
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Phe
Lys
Phe
785
Leu

Lys

His

Lys
Val
770
Asn
Asn

Ile

His

210>
211>
212>
213>
220>
223>
<400>
Gly Pro Leu Gly Ser

1

Pro
Asn
Ile
Ser
65

Phe
Leu
Val
Ser
Leu
145

Leu

Asp

Ala
Arg
Met
50

Glu
Glu
Lys
Pro
Val
130
Lys

Val

His

Val
755

Pro

Ile

Pro

Val

His

835

37
339

PRT

740
Lys

Asn

Gly

Lys

Lys

820
His

NLFF3)

Cys
Leu
Asn
Ile
805

Phe

His

VAMP2-GFP

37

Gly
Arg
35

Arg
Leu
Thr
Leu
Ile
115
Ser
Phe

Thr

Met

Glu
20

Leu
Val
Asp
Ser
Glu
100
Leu
Gly
Ile

Thr

Lys
180

5
Gly

Gln
Asn
Asp
Ala
85

Asn
Val
Glu
Cys
Leu

165
Gln

Arg Asn Thr

Leu

Asp
775

760
Asp

Leu Ala Val

790
Ile

Ala

Ser
Gly
Gln
Val
Arg
70

Ala
Val
Glu
Gly
Thr
150

Thr

His

Asp

Val

Ala
Pro
Thr
Asp
hh

Ala
Lys
Ser
Leu
Glu
135
Thr

Tyr

Asp

Ser

Asp

Thr
Pro
Gln
40

Lys
Asp
Leu
Lys
Asp
120
Gly
Gly

Gly

Phe

745
Tyr

Asp

Asn

Ile

Lys
825

Ala
Ala
25

Ala
Val
Ala
Lys
Gly
105
Gly
Asp
Lys

Val

Phe
185

Phe

Ile

Asn

Pro

810

Leu

Ala
10

Pro
Gln
Leu
Leu
Arg
90

Glu
Asp
Ala
Leu
Gln

170
Lys

85

Ile
Tyr
Arg
795

Asp

Ala

Thr
Pro
Val
Glu
Gln
75

Lys
Glu
Val
Thr
Pro
155

Cys

Ser

Lys
Thr
780
Gly

Lys

Ala

Ala
Pro
Asp
Arg
60

Ala
Tyr
Leu
Asn
Tyr
140
Val

Phe

Ala

Tyr
765
Val
Gln

Gly

Ala

Pro
Asn
Glu
45

Asp
Gly
Trp
Phe
Gly
125
Gly
Pro

Ser

Met

750
Glu

Ser

Ser

Leu

Leu
830

Pro
Leu
30

Val
Gln
Ala
Trp
Thr
110
His
Lys
Trp

Arg

Pro
190

Phe

Glu

Ile

Val

815
Glu

Ala
15

Thr
Val
Lys
Ser
Lys
95

Gly
Lys
Leu
Pro
Tyr

175
Glu

Leu
Gly
Lys
800

Glu

His

Ala
Ser
Asp
Leu
Gln
80

Asn
Val
Phe
Thr
Thr
160

Pro

Gly
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Tyr
Thr
Glu
225
Lys
Lys
Glu
Ile
Gln
305

Leu

Leu

Val
Arg
210
Leu
Leu
Gln
Asp
Gly
290
Ser

Leu

Tyr

<210>
211>
212>
213>
220>
223>
<400>
Met Pro Val Val

1

Asn

Tyr

Arg

Leu

65

Asn

Arg

Asn

Thr

Thr

Phe

Tyr

50

Lys

Thr

Ile

Ala

Thr

Gln
195
Ala

Lys
Glu
Lys
Gly
275
Asp
Ala
Glu
Lys
38

1304
PRT

Glu

Glu

Gly

Tyr

Asn

260

Ser

Gly

Leu

Phe

NLF4

BoNT/FA

38

Ile

Lys
35

Arg
Ala
Glu

Asn

Ile
115
Asn

Ile
20

Ala
Leu
Gly
Lys
Ser
100

Pro

Asn

Arg

Val

Ile

Asn

245

Gly

Val

Pro

Ser

Val
325

Ile

Tyr

Phe

Gly

Ser

Asn

85

Lys

Tyr

Arg

Thr
Lys
Asp
230
Tyr
Ile
Gln
Val
Lys

310
Thr

Asn

Ile

Gln

Ile

Asp

70

Lys

Pro

Leu

Thr

Ile
Phe
215
Phe
Asn
Lys
Leu
Leu
295

Asp

Ala

Ser

Arg

Ile

Asp

95

Gly

Tyr

Ala

Gly

Val

Phe Phe Lys

200
Glu

Lys

Ser

Val

Ala

280

Leu

Pro

Ala

Phe
Pro
Met
40

Pro
Tyr
Leu
Gly
Asn

120
Ser

Gly

Glu

His

Asn

265

Asp

Pro

Asn

Gly

Asn
Pro
25

Asp
Ser
Phe
Gln
Gln
105

Ser

Phe

Asp
Asp
Asn
250
Phe
His
Asp

Glu

Ile
330

Tyr
10

Tyr
Asn
Leu
Asp
Ile
90

Ile

Tyr

Asn

86

Asp
Thr
Gly
235
Val
Lys
Tyr
Asn
Lys

315
Thr

Asp

Tyr

Val

Phe

Pro

()

Met

Leu

Thr

Val

Asp
Leu
220
Asn
Tyr
Ile
Gln
His
300

Arg

Leu

Asp

Glu

Trp

Asn

60

Asn

Ile

Leu

Gln

Lys

Gly
205
Val
Ile
Ile
Arg
Gln
285
Tyr

Asp

Gly

Pro
Thr
Ile
45

Pro
Tyr
Lys
Glu
Glu

125

Leu

Asn

Asn

Leu

Met

His

270

Asn

Leu

His

Met

Val

Ser

30

Ile

Pro

Leu

Leu

Glu

110

Glu

Ala

Tyr

Arg

Gly

Ala

255

Asn

Thr

Ser

Met

Asp
335

Asn
15

Asn
Pro
Val
Ser
Phe
95

Ile

Gln

Asn

Lys
Ile
His
240
Asp
Ile
Pro
Thr
Val

320
Glu

Asp

Thr

Glu

Ser

Thr

80

Lys

Lys

Phe

Gly
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Asn
145
Asp
Ser
Val
Ala
Met
225
Thr
Thr
Arg
Leu
Ala
305
Lys
Asn
Asn
Glu
Tyr
385
Gln
Gly
Pro
Asn
Thr

465
Ser

130
Ile

Leu
Met
Glu
Ser
210
His
Glu
Lys
Asn
Ser
290
Thr
Tyr
Lys
Leu
Asn
370
Thr
Gly
Gln
Arg
Arg
450

Ile

Phe

Val
Thr
Glu
Phe
195
His
Glu
Tyr
Pro
Ile
275
Asp
Ala
Gln
Phe
Ala
3bb
Phe
Glu
Gln
Gly
Lys
435
Asp

Asn

Glu

Gln
Thr
Ala
180
Ser
Ser
Leu
Lys
Ile
260
Val
Tyr
Leu
Phe
Glu
340
Tyr
Gly
Val
Asn
Val
420
Gly
Leu

Thr

Asp

Gln
Asn
165
Thr
Pro
Pro
Ile
Ile
245
Thr
Pro
Lys
Ile
Ala
325
Gln
Glu
Pro
Asp
Ile
405
Val
Thr
Phe

Tyr

Ile

Met
150
Lys
Pro
Glu
Ser
His
230
Thr
Ser
Gln
Arg
Asn
310
Lys
Leu
Phe
Phe
Gly
390
Gly
Ser
Lys
Phe
Lys

470
Leu

135
Ala

Thr
Tyr
Tyr
Leu
215
Val
Pro
Ala
Ser
Ile
295
Ile
Asp
Tyr
Lys
Tyr
375
Phe
Ser
Arg
Ala
Ile
455

Glu

Asp

Asn
Gly
Lys
Ala
200
Phe
Leu
Asn
Glu
Ile
280
Ala
Asp
Ser
Lys
Ile
360
Leu
Asn
Asp
Val
Pro
440
Ala

Ile

Lys

Leu
Gly
Asp
185
Thr
Ile
His
Val
Phe
265
Gln
Ser
Glu
Asn
Lys
345
Lys
Pro
Ile
Ile
Val
425
Pro
Ser

Asp

Val

Ile
Ile
170
Gly
Ala
Lys
Gly
Val
250
Leu
Ser
Arg
Phe
Gly
330
Ile
Thr
Asn
Gly
Asn
410
Arg
Arg
Gln

Asp

Ile

87

Ile
155
Ile
Phe
Phe
Asp
Leu
235
Gln
Thr
Gln
Leu
Lys
315
Val
Tyr
Arg
Leu
Ala
395
Ser
Leu
Leu
Glu
Thr

475
Leu

140
Trp

Tyr

Gly

Asn

Pro

220

Tyr

Ser

Phe

Leu

Asn

300

Asn

Tyr

Ser

Leu

Leu

380

Leu

Ile

Cys

Cys

Ser

460

Thr

Asn

Gly
Ser
Ser
Asp
205
Ala
Gly
Tyr
Gly
Tyr
285
Lys
Leu
Ser
Phe
Gly
365
Asp
Ser
Lys
Lys
Ile
445
Tyr

Thr

Phe

Pro
Pro
Ile
190
Ile
Leu
Thr
Met
Gly
270
Asn
Val
Tyr
Val
Thr
350
Tyr
Asp
Ile
Lys
Ser
430
Thr
Gly

Leu

Asn

Gly
Tyr
175
Met
Ser
Ile
Tyr
Lys
25%
Arg
Lys
Asn
Glu
Asp
33h
Glu
Leu
Ser
Asn
Leu
415
Val
Val
Glu

Asp

Glu

Pro
160
Gln
Thr
Ile
Leu
Ile
240
Val
Asp
Val
Thr
Trp
320
Leu
Phe
Ala
Ile
Tyr
400
Gln
Ile
Asn
Asn
Pro

480
Gln
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Val
Asp
Ser
Gln
545
Asp
Asp
Glu
Thr
Ile
625
Ala
Pro
Leu
Asn
Val
705
Lys
Lys
Lys
Glu
Ser
785
Lys

Ile

Ser

Ile
Asn
Tyr
530
Lys
Thr
Phe
Trp
Ser
610
Gly
Glu
Glu
Thr
Ala
690
Val
Glu
Ile
Ile
Lys
770
Ser
Leu

Arg

Lys

Pro
Tyr
515
Glu
Phe
Gly
Ile
Val
595
Thr
Leu
Ala
Phe
Gly
675
Leu
Ser
Gln
Ile
Asp
755
Ile
Ile
Lys

Asn

Val

Gln
500
Ile
Val
Ser
Leu
Asn
580
Lys
Val
Ala
Val
Leu
660
Ser
Asn
Lys
Met
Glu
740
Ser
Asn
Ala
Ser
His

820
Asn

485
Met

Pro
Gly
Pro
Leu
565
Asn
Gln
Asp
Leu
Glu
645
Ile
Ile
Val
Trp
Tyr
725
Asn
Ser
Leu
Tyr
Tyr
805

Ser

Asn

Pro
Lys
Arg
Asn
550
Glu
Ile
Val
Lys
Asn
630
Leu
Pro
Arg
Arg
Leu
710
Lys
Lys
Tyr
Ala
Leu
790
Asp

Ser

His

Asn
Tyr
Asn
535
Glu
Gly
Asn
Ile
Leu
615
Ile
Val
Thr
Asp
Asp
695
Thr
Ala
Tyr
Asn
Met
)
Ile
Asp

Ile

Leu

490

Arg Asn Val

Asp
520
Tyr
Ser
Ser
Lys
Arg
600
Lys
Gly
Gly
Leu
Lys
680
Gln
Thr
Leu
Asn
Ile
760
Lys
Asn
Leu

Leu

Asp

505
Tyr

Asn
Asn
Lys
Pro
585
Asp
Asp
Asp
Ala
Leu
665
Asp
Lys
Ile
Lys
Asn
745
Asn
Asn
Ile
Val
Gly

825

Asn

Asn
Thr
Ile
Val
570
Val
Phe
Ile
Glu
Gly
650
Ile
Lys
Trp
Asn
Asn
730
Tyr
Glu
Ile
Ile
Arg
810

Asn

Gly

88

Ser
Arg
Phe
Thr
5656
Tyr
Gln
Thr
Ser
Ile
635
Leu
Phe
Ile
Lys
Thr
715
Gln
Thr
Ile
Glu
Asn
795
Arg

Ser

Ile

Thr

Thr

Phe

540

Leu

Thr

Ala

Thr

Leu

620

Tyr

Leu

Thr

Ile

Glu

700

Gln

Ala

Thr

Glu

Gln

780

Asn

Tyr

Val

Pro

Asp
Asp
5256
Tyr
Thr
Phe
Leu
Glu
605
Val
Lys
Leu
Ile
Lys
685
Leu
Phe
Thr
Asp
Arg
765
Phe
Glu
Leu

Glu

Phe

Ile
510
Ile
Leu
Ser
Phe
Leu
590
Ala
Val
Gln
Glu
Lys
670
Thr
Tyr
Asn
Ala
Glu
750
Thr
Ile
Thr
Leu
Glu

830
Glu

495
Gln

Ile
Asn
Ser
Ser
575
Phe
Thr
Pro
His
Phe
655
Gly
Leu
Arg
Lys
Ile
735
Lys
Leu
Thr
Ile
Gly
815

Leu

Leu

Lys
Asp
Ala
Phe
560
Ser
Ile
Lys
Tyr
Phe
640
Ser
Tyr
Asp
Trp
Arg
720
Lys
Ser
Asn
Glu
Gln
800
Tyr

Asn

Ser
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Ser

Gly

865

Arg

Gly

Ser

Ile

Ile

945

Cys

Met

Lys

Ile

Asn

Ile

Lys

Tyr

Asp

Trp

Leu

Arg

Thr

Ile

Asn

Tyr
850
Glu
Asp
Thr
Asn
Tyr
930
Pro
Met

Asn

Thr

835
Thr

Leu

Lys

Gly

Leu

9156

Asn

Lys

Gln

Ser

Val
995

Asn

Lys

Leu

Val

900

Glu

Ser

Tyr

Asn

Lys

980
Val

Asp
Tyr
Val
886
Lys
Ser
Met
Phe
Asn

965
Ile

Ser
Asn
870
Asp
Phe
Ser
Tyr
Arg
950

Ser

Ile

Leu
855
Cys
Ser
Ser
Lys
Glu
935
Asn

Gly

Trp

Phe Gln Tyr

Asn Arg Trp Ile

1010
Ser
1025
Ser
1040
Leu
10565
Phe
1070
Leu
1085
Gly
1100
Tyr
1115
Gly
1130
Asn
1145
Tle
1160
Asn

Lys

Asp

Asp

Asn

Tyr

Asp

Asp

Tyr

Ile

Lys

Asp

Ile

Leu

Gly

Leu

Asp

Tyr

Pro

Met

Tyr

Lys

Arg

Tyr

Gly

Cys

Phe

Asn

Leu

Asn

Tyr

Leu

Tyr

Val

Ile

Asn

Arg

Asp

Gln

Gln

Lys

Leu

Asn

Ala

Tyr

Asn

840
Leu

Ile

Ser

Glu

Ile

920

Asn

Ile

Trp

Thr

Thr Gln Asn Ile Asn Ile

1000

Gl

1030

Ile

Hi

1045

Asp

Pr

1060

Lys

Gl

1075

Ser

As

1090

Tyr

As

1105

Tyr

Le

1120

Lys

Gl

1135

Ser

Th

1150

Ser

Gl

1165

Ile

As

Ile Arg Tyr Phe

860

Leu Asn Ile Lys
875
Gly Tyr Arg Ser

890

Ile Asp Lys Asn

905

Glu Val Ile Leu

Phe Ser Thr Ser

940

Asn Asn Glu Tyr
955
Glu Val Ser Leu

970

845
Asn

Tyr
Arg
Gln
Asn
925
Phe

Lys

Asn

Leu Gln Asp Thr Glu

985

y Arg Leu

s Ala Ser

o His Arg

u Leu Asn

n Ser Gly

p Lys Pro

u Asp Val

y Pro Arg

r Leu Tyr

y Asn Lys

n Val Val

89

Lys

Glu

Ile

Val

910

Asn

Trp

Ile

Phe

Gly
990

Ser Asp Tyr

1005
Phe Val Thr Ile Thr Asn Asn Arg Leu Ser
1015

1020
Ile Asn
1035
Asn Asn
1050
Tyr Ile
1065
Lys Lys
1080
Ile Leu
1095
Tyr Tyr
1110
Asn Asn
1125
Gly Arg
1140
Met Gly
1155
Asp Asn
1170
Val Lys

Glu

Ile

Trp

Glu

Lys

Met

Val

Ile

Thr

Ile

Asn

Asn

Met

Asn

895

Gln

Gly

Ile

Ile

Ser

975
Ile

Glu

Met

Ile

Ile

Asp

Leu

Gly

Val

Lys

Val

Lys

Tyr
Asp
880
Ile
Leu
Val
Arg
Ser
960

Asn

Lys

Ser

Phe

Lys

Lys

Phe

Asn

Ile

Thr

Phe

Arg

Glu
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1175 1180 1185

Tyr Arg Leu Ala Thr Asn Ala Ser Gln Ala Gly Val Glu Lys Ile
1190 1195 1200

Leu Ser Ala Val Glu Ile Pro Asp Val Gly Asn Leu Ser Gln Val
1205 1210 1215

Val Val Met Lys Ser Glu Asn Asp Gln Gly Ile Arg Asn Lys Cys
1220 1225 1230

Lys Met Asn Leu Gln Asp Asn Asn Gly Asn Asp Ile Gly Phe Ile
1235 1240 1245

Gly Phe His Gln Phe Asn Asn Ile Ala Lys Leu Val Ala Ser Asn
1250 12565 1260

Trp Tyr Asn Arg Gln Ile Gly Lys Ala Ser Arg Thr Phe Gly Cys
1265 1270 1275

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

Leu His His His His His His His His His His
1295 1300

<210> 39

211> 15

<212> PRT

213> ANTLF3

[0049] €207

223> Pepl

<400> 39

Ser Asn Arg Arg Leu Gln Gln Thr Gln Ala Gln Val Asp Glu Cys

1 5 10 15

<210> 40

211> 8

<212> PRT

213> ANTLF3

220>

223> Pep3

<400> 40

Cys Leu Gln Ala Gly Ala Ser Gln

1

210> 41
211> 1306
<212> PRT

213>

<400> 41

Met Lys Leu Glu Ile Asn Lys Phe Asn Tyr Asn Asp Pro Ile Asp Gly

1

Ile Asn Val Ile Thr Met Arg Pro Pro Arg His Ser Asp Lys Ile Asn
20

5

5

25

10

90

30

15
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[0050]

Lys
Ile
Ile
65

Tyr
Lys
Glu
Leu
Ile
145
Asp
Asn
Lys
Val
Leu
225
Asn
Arg
Ile
Thr
Val
305
Val
Lys

Gln

Ile

Gly
Val
50

Pro
Leu
Val
Leu
Thr
130
Val
Ile
Gly
Pro
Asn
210
Met
Arg
Gln
Asp
Ala
290
Thr
Gln
Lys

Arg

Asp
370

Lys
35

Pro
Ser
Asn
Leu
Ile
115
Leu
Ser
Ala
Glu
Phe
195
Lys
His
Asn
Gln
Ser
275
Lys
Val
Gly
Leu
Phe

355

Pro

Gly
Glu
Glu
Thr
Glu
100
Ser
Ser
Asn
Asn
Gly
180
Asp
Phe
Glu
Phe
Asn
260
Lys
Asn
Glu
Arg
Asn
340

Ser

Ile

Pro
Arg
Pro
Pro
85

Arg
Ser
Asp
Leu
Asn
165
Thr
Glu
Val
Leu
Tyr
245
Ser
Ala
Asn
Asn
Leu
325
Thr

Ile

Tyr

Phe
Tyr
Ile
70

Ser
Ile
Ser
Asn
Gln
150
Ala
Leu
Ser
Lys
Val
230
Tyr
Leu
Ile
Tyr
Asp
310
Gly
Ile

Leu

Val

Lys
Asn
55

Met
Glu
Lys
Ile
Glu
135
Ala
Thr
Ser
Tyr
Arg
215
His
Asn
Ile
Ser
Thr
295
Leu
Asn
Leu

Val

Asn
375

Ala Phe Gln

40
Phe

Glu

Lys

Ser

Pro

120

Thr

Asn

Tyr

Glu

Gly

200

Glu

Val

Phe

Phe

Ser

280

Thr

Leu

Phe

Phe

Arg

360
Ile

Thr
Ala
Asp
Lys
105
Leu
Ile
Leu
Gly
Val
185
Asn
Phe
Thr
Asp
Glu
265
Leu
Leu
Lys
Lys
Val
345

Lys

Leu

Asn
Asp
Glu
90

Pro
Pro
Ala
Val
Leu
170
Ser
Tyr
Ala
His
Thr
250
Glu
Ile
Ile
Tyr
Leu
330
Leu
His

Asp

91

Val
Asn
Ala
75

Phe
Glu
Leu
Tyr
Ile
155
Tyr
Phe
Arg
Pro
Asn
235
Gly
Leu
Ile
Ser
Ile
315
Asp
Asn

Tyr

Asp

Ile
Thr
60

Ile
Leu
Gly
Val
Gln
140
Tyr
Ser
Ser
Ser
Asp
220
Leu
Lys
Leu
Lys
Glu
300
Lys
Thr
Glu

Leu

Asn
380

Lys
45

Asn
Tyr
Gln
Glu
Ser
125
Glu
Gly
Thr
Pro
Leu
205
Pro
Tyr
Ile
Thr
Lys
285
Arg
Asn
Ala
Ser
Lys

365

Ser

Asn
Asp
Asn
Gly
Lys
110
Asn
Asn
Pro
Pro
Phe
190
Val
Ala
Gly
Glu
Phe
270
Ile
Leu
Lys
Glu
Asn
350

Glu

Tyr

Ile
Leu
Pro
Val
95

Leu
Gly
Asn
Gly
Ile
175
Tyr
Asn
Ser
Ile
Thr
255
Gly
Ile
Asn
Ile
Phe
335
Leu

Arg

Ser

Trp

Asn

Asn

80

Ile

Leu

Ala

Asn

Pro

160

Ser

Leu

Ile

Thr

Ser

240

Ser

Gly

Glu

Thr

Pro

320

Glu

Ala

Pro

Thr
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[0051]

Leu
38b
Gln
Arg
Ile
Lys
Asn
465
Lys
Glu
Leu
Gln
Asn
545
Phe
Lys
Pro
Ser
Arg
625
Ile
Leu
Ile
Thr
Arg

705
Gln

Glu
Leu
Ala
Tyr
Lys
450
Gly
Asp
Thr
Ser
Gln
530
Ser
His
Ile
Asn
Ile
610
Ser
Asp
Leu
Glu
Ile
690

Glu

Lys

Gly
Leu
Phe
Arg
435
Thr
Cys
Ser
Thr
Asn
515
Asn

Leu

Phe

Lys
595
Glu
Ile
Lys
Asn
Leu
675
Pro

Gln

Trp

Phe

Glu

Ile

420

Asn

Thr

Ile

Leu

Val

500

Tyr

Ile

Phe

Leu

Val

580

Val

Thr

Val

Ser

Ile

660

Ala

Ile

Val

Ala

Asn
Ser
405
Lys
Ser
Ser
Glu
Asn
485
Phe
Asp
Leu
Glu
Glu
565
Glu
Tyr
Gly
Lys
Ser
645
Gly
Gly
Leu

Glu

Glu
725

Ile
390
Ser
Ile
Lys
Lys
Val
470
Asp
Phe
Phe
Glu
Ile
550
Ala
Leu
Ser
Ile
Asp
630
Asp
Asn
Ile
Val
Ala

710
Val

Ser
Tyr
Cys
Asn
Thr
455
Glu
Ile
Lys
Thr
Arg
535
Lys
Gln
Thr
Pro
Thr
615
Phe
Thr
Asp
Thr
Gly
695

Ile

Tyr

Ser Gln Gly

Phe
Pro
Tyr
440
Asn
Asn
Asn
Asp
Glu
520
Asn
Thr
Asn
Asp
Phe
600
Ser
Ser
Leu
Ile
Ala
680
Leu

Val

Asn

Glu
Arg
425
Leu
Val
Lys
Leu
Lys
505
Ala
Glu
Ile
Ile
Ser
585
Lys
Thr
Asp
Ala
Arg
665
Leu
Glu

Asn

Ile

Lys
410
Asn
Asn
Ser
Asp
Ser
490
Leu
Asn
Glu
Tyr
Asp
570
Val
Asn
Tyr
Glu
Ile
650
His
Leu
Val

Asn

Thr
730

92

Ser
395
Ile
Gly
Asn
Tyr
Leu
475
Glu
Pro
Ser
Leu
Val
5556
Glu
Asp
Met
Ile
Thr
635
Val
Gly
Glu
Ile
Ala

715
Lys

Asn
Glu
Leu
Ile
Pro
460
Phe
Glu
Pro
Ile
Tyr
540
Asp
Ser
Glu
Ser
Phe
620
Gly
Pro
Asp
Tyr
Gly
700

Leu

Ala

Asp
Ser
Leu
Asp
445
Cys
Leu
Lys
Gln
Pro
025
Glu
Lys
Ile
Ala
Asn
605
Tyr
Lys
Tyr
Phe
Val
685
Gly

Asp

Gln

Phe
Asn
Tyr
430
Leu
Ser
Ile
Ile
Asp
510
Ser
Pro
Leu
Asp
Leu
590
Thr
Gln
Ile
Ile
Val
670
Pro
Glu

Lys

Trp

Gln
Ala
415
Asn
Glu
Leu
Ser
Lys
495
Ile
Ile
Ile
Thr
Ser
57H

Ser

Ile

Asp
Gly
655
Gly
Glu
Leu

Arg

Trp
735

Gly
400
Leu
Ala
Asp
Leu
Asn
480
Pro
Thr
Ser
Arg
Thr
560
Ser
Asn
Asn
Leu
Val
640
Pro
Ala
Phe
Ala
Asp

720
Gly
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[0052]

Thr Ile

Leu Ser

Ala Asn
770

Tle Ser

785

Lys Asn

Lys Glu
Glu Thr
Leu Gly
850
Leu Asn
865
Phe Asp
Val Leu

Thr Thr

Arg Glu
930

Lys TIle

945

Ser Ile

Asn Gly

Lys Ile

Asn Asn Ser Ile Lys

His
Arg
755
Tyr
Glu
Thr
Met
Lys
835
Thr
Lys
Asp
Asn
Ser
915
Asn
Ala
Ser

Ile

Ser
995

1010
Gly Trp Asn Leu Ile Thr

1025

Leu
740
Gln
Lys
Thr
Glu
Ile
820
Lys
Asn
Asn
Leu
Leu
900
Asp
Lys
Met
Phe
Glu

980
Ile

Gln Ile

Ala Asn

Gly Asn

Glu Tle
790

Lys Phe

805

Pro Lys

Thr Leu

Leu Ser

Ile Ala
870

Ile Asn

885

Gly Ala

Ile Asn
Ala Tle
Asn Lys

950
Trp Ile
965

Tyr Thr

Gln Asp

Ile Val Tyr Val Asn Gly
1040

Ser Ile

1055

Trp Asn Thr Glu

Lys Asn Asn Arg Asp Thr
1070

Asn

Ala

Ile

775

Leu

Met

Val

Asp

Ser

855

Phe

Gln

Glu

Ile

Lys

935

Tyr

Lys

Leu

Ser

101

Ile
103

Ser Lys Ile Glu Glu

104

Val Asp Asp Pro Ile

106

Gln Ala Phe Thr Leu

107

Thr Arg Leu
745

Ile Lys Met

760

Asp Asp Lys

Leu Asn Lys

Ile Lys Leu
810
Gln Asp Asn
825
Lys Phe Ile
840
Ser Leu Arg

Asp Ile Asn

Tyr Lys Asn
890
Asp Gly Lys
905
Gly Ser Asp
920
Ile Lys Gly

Leu Arg Phe

His Pro Lys

970

Val Glu Asn
985

Lys Leu Ile Trp Tyr Leu Arg Asp His

1000

5

Thr Asn Asn Arg

0

5

0

5

93

Ala
Asn
Ala
Ser
795
Ser
Leu
Lys
Arg
Asp
87H
Glu
Ile
Ile
Ser
Ser
955

Pro

Phe

His

Met

Lys

780

Val

Asn

Lys

Glu

Lys

860

Ile

Ile

Lys

Glu

Glu

940

Ala

Thr

Asn

Thr
Glu
765
Ile
Glu
Ser
Asn
Lys
845
Val
Pro
Glu
Asp
Leu
925
Asn
Thr

Asn

Gln

Tyr
750
Phe
Lys
Gln
Tyr
Phe
830
Glu
Ser
Phe
Asp
Leu
910
Ala
Ser
Asp

Leu

Arg
990

1005

Ile Val Thr Pro Asp Tyr Ile

1020

1035

Lys

1050

Ile

1065

1080

Lys
Gln
Asn
Ala
Leu
8156
Asp
Asp
Ile
Ser
Tyr
895
Ser
Asp
Thr
Asn
Leu

975
Gly

Ala Phe

Ser Lys Gly

Asp Tle

Phe Arg

Leu Asp Gln

Ala
Leu
Ala
Met
800
Thr
Leu
Ile
Arg
Glu
880
Glu
Gly
Gly
Ile
Phe
960

Asn

Trp

Asn

Ser

Ser

Leu

Phe
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[0053]

Ser

Tyr

Asn

Lys

Tyr

Asn

Ile

Phe

Asp

Thr

Glu

Phe

Phe

Gln

Trp

Ile Tyr
1085
Asn  Tyr
1100
Pro Leu
1115
Pro Gly
1130
Asp Tyr
1145
Asn TIle
1160
Lys Asn
1175
Ile Gln
1190
Arg Phe
1205
Thr His
1220
Lys Tyr
1235
His Lys
1250
His Asp
1265
Asn  Tyr
1280
Tyr Phe
1295

210> 42
211> 141
<212> PRT

213>

<400> 42
Met Pro Pro Lys

1

Arg

Tyr

Gln

Lys

Val

Ser

Leu

Asn

Asp

Arg

Ser

Tyr

Glu

Ile

(N

Ser Val Lys Ser

20

Glu Glu Asp Phe

35

Arg Asn Asp Lys

50

Asp Val Met Gln

Lys Glu Leu

1090

Phe Asn Ser

1105

Tyr Asn Lys

1120

Gly Leu Ile

1135

Ile Leu Ser

1150

Tyr Gly Ala

Lys Lys

Glu Ile

1165
Leu
1180
Asp
1195

Glu Asp Thr

1210

Leu Thr Thr

1225

Asn Tyr Cys

1240

Gly Leu Met

Arg Asp

Asn Leu

Pro Lys

Phe Lys
5

Glu Arg
Phe Leu

Ile Lys

Glu Asn

1255
Trp
1270
Asn
1285
Asp
1300

Arg His Leu

Arg Asn Leu

Arg Gly Pro

40

His Val Gln

55

Ile Thr Lys

Asn

Asn

Lys

Arg

Asp

Leu

Asp

Gly

Asn

Asp

Gln

Ser

Val

Leu

Glu

25

Gln Asn Glu

Tyr

Tyr

Glu

Ser

Tyr

Gly

Tyr

Tyr

Phe

Leu

Thr

Tyr

Arg

Gly

10

94

Ile

Tyr

Tyr

Lys

Asn

Leu

Asn

Ile

Glu

Lys

Glu

Ser

Lys

Trp

Arg

Leu

Trp

Thr

Gly

Val

Met

Gly

Ile

Thr

Thr

Ser

His

Asp

60

Val
1095
Asp
1110
Gln
1125
Ser
1140
Ile
1155
Ser
1170
Arg
1185
Gly
1200
Thr
1215
Ile
1230
Pro
1245
Ser
1260
Ala
1275
Thr
1290
Glu
1305

45

Val

Ile

Thr

Ser

Thr

Lys

Asn

Ile

Thr

Gln

Tyr

Lys

Trp

Lys

Asp

30

Lys

Trp

Gln

Phe

Phe

Val

Lys

Ser

Tyr

Arg

Asn

Pro

Tyr

Thr

15

Leu

Gly

Asp

Gly

Pro

Leu

Asp

Ala

Gly

Gln

Ile

Thr

Phe

Asn

Asn Asp Asp Asp Val Thr Gly

Leu Glu Asp Asp Ser Asp Glu

Ser Gly Pro Arg Phe Gly Pro

Asn Gln Val Asp Glu Val Ile

Val Ile Glu Arg Gly Glu Arg
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[0054]

65

Leu Asp Glu

Ala Phe Ser

Gly Cys Lys

115

Leu Met Ile

130

210>
211>
212>
213>
<400>
Met Pro Pro

1

Ser
Glu
Arg
Asp
65

Leu
Ala

Gly

Leu

Val

Glu

Asn

50

Val

Asp

Phe

Cys

Val
130

210>
211>
212>
213>
<400>
Met Ala Gly Lys

1

43
141
PRT
BN
43

Lys
Asp
35

Asp
Met
Glu
Ser
Lys
115
Ile

44

102
PRT

(e

44

Leu
Asn
100
Ile

Ile

Lys
Ser
20

Phe
Lys
Gln
Leu
Asn
100

Ile

Ile

Thr Glu Ile Met

Lys

Ser

Leu

Ala

Ser
35
Phe

20
Glu

Ser

Gln
85
Arg

Lys

Thr

Phe

Glu

Phe

Ile

Glu

Gln

85

Arg

Lys

Ile

Glu

Leu

Leu

Lys

70
Asp

Ser

Ala

Gln

Lys

Arg

Leu

Lys

Asn

70

Asp

Ser

Ala

Leu

Leu

Asn

Gln

Thr

Lys

Lys

Ile

Ile
135

Arg

Arg

Arg

His

55

Ile

Lys

Lys

Ile

Ile
135

Glu

Asn

Gln

Thr

Ser
Gln
Met

120
Ile

His
Asn
Gly
40

Val
Thr
Ser
Gln
Met

120
Val

Arg
Phe
Arg

40
Lys

Glu
Leu
105
Ala

Leu

Leu
Leu
25

Pro
Gln
Lys
Glu
Leu
105

Ala

Met

Cys
Asp
20

Ser

Thr

Ser
90
Arg

Leu

His

Asn
10

Leu
Ser
Asn
Val
Ser
90

Arg

Leu

Lys

Gln
10
Lys

Asp

Leu

95

75
Leu

Arg

Ala

Leu

Asp

Glu

Gly

Gln

Ile

75

Leu

Arg

Val

Tyr

Arg

Val

Gln

Ala

Ser

Gln

Ala

Lys
140

Asp

Asp

Pro

Val

60

Glu

Ser

Gln

Ala

Arg
140

Gln

Leu

Leu

Gln

Asp
Met
Ala

125
Lys

Asp
Asp
Arg
45

Asp
Arg
Asp
Met
Ala

125
Thr

Ala
Glu
Leu

45
Gln

Asn
Trp

110
Ile

Val
Ser
30

Phe
Glu
Gly
Asn
Trp

110
Ile

Asp
Arg
30

Asp

Lys

Ala
95
Trp

Leu

Thr
15

Asp
Gly
Val
Glu
Ala
95

Trp

Leu

Gln
15
Asp

Met

Arg

80
Thr

Arg

Leu

Gly

Glu

Pro

Ile

Arg

80

Thr

Arg

Leu

Val

Gly

Ser

Trp



CN 109844130 B

FF

.1l

%=

55/63 T

[0055]

50
Glu Asn
65
Leu Leu

Glu Asp

<210>
211>
212>
213>
<400>
Met Ala
1

Thr Glu

Lys Leu

Ser Thr

50
Glu Asn
65

Leu Leu

Ser Asp

Gly Pro

<210>
211>
212>
213>
<400>

Ile

Leu

Ser
45

116
PRT

A

45
Gly
Ile
Ala
35
Phe
Ile

Ile

Ser

PRT

(PR

46

Arg

Ile

Ser
100

Ile
Met
20

Glu
Asn
Arg
Ile
Ser

100

Asn

Met Lys Leu Tyr

1
Val Leu

Arg Ser

Glu Arg
50

Leu Cys

65

Ala Asp

Leu

Ser

35

Ser

His

Ser

Lys
20

Val
Ala

Val

Glu

Cys
Leu

85
Lys

Glu

Arg

Leu

Lys

Tyr

Leu

85

Ser

Ser

Ala

Gln

Lys

Tyr

Tyr

55

60

Arg Val Tyr Leu Gly Leu Ala Val Ala Gly Gly

70

70

80

Val Val Leu Leu Val Ile Phe Leu Pro Ser Gly

Pro

Leu
Asn
Gln
Thr
Arg
70

Ile

Ala

Leu

Ala

Glu

Gly

Val

70
Pro

Glu
Asn
Gln
Thr
55

Ile

Val

Pro

Ser
Tyr
Phe
Ser
55

Arg

Ser

Arg
Phe
Arg
40

Gln
Cys

Leu

Arg

Val
Asp
Met
40

Arg

Ser

Arg

Cys
Gly
25

Ser
Asn
Val

Leu

Thr
105

Phe
Val
25

Thr
Ala

Asp

Val

90

Gln
10

Lys
Asp
Leu
Gly
Val

90
Gln

Tyr
10

Ser
Phe
Ser

Ser

Ala

96

Gln
Val
Gln
Ala
Leu
75

Val

Asp

Lys

Ser

Thr

Val

Leu

75
Phe

Gln
Leu
Leu
Gln
60

Val

Phe

Ala

Gly
Phe
Ser
Lys
60

Ala

Thr

Ala
Glu
Leu
45

Lys
Val

Leu

Gly

Glu
Ser
Gln
45

Glu

Gly

Leu

Asn
Arg
30

Asp
Lys
Val

Pro

Ile
110

Pro
Phe
30

Leu
Gln

Val

Leu

95

Glu
15

Gly
Met
Cys
Gly
Gln

95
Ala

Lys
15

Phe
Ile
Glu

Val

Glu

Val
Val
Ser
Trp
Val
80

Ser

Ser

Ala

Gln

Val

Tyr

Ile

80
Lys
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[0056]

Val Leu Asp

Gly
Arg
Glu
145

Leu

Leu

Ser
Tyr
130
Leu

Glu

Gly

Pro
115
Gln
Asp

Arg

Thr

Ser Cys Cys

210>
211>
212>
213>
<400>
Met Lys Leu

Val
Arg
Glu
Leu
65

Ala
Val
Gly
Arg
Glu
145

Leu

Leu

Leu
Ser
Arg
50

Cys
Asp
Leu
Ser
Tyr
130
Leu

Glu

Gly

195
47
198
PRT

A

47
Leu
Ser
35
Ser
His
Asn
Asp
Pro
115
Gln
Asp

Arg

Thr

Glu
100
Ala
Asn
Glu
Gly
Gln

180
Ala

Tyr
Lys
20

Val
Ser
Val
Glu
Glu
100
Ala
Asn
Glu

Gly

Gln
180

85
Phe

Thr

Pro

Thr

Glu

165

Ser

Ile

Ser

Ala

Gln

Lys

Tyr

Tyr

85

Phe

Thr

Pro

Thr

Glu

165

Ser

Ser
Ile
Arg
Lys
150
Lys

Lys

Met

Leu
Ala
Glu
Gly
Val
70

Pro
Ser
Ile
Arg
Lys
150

Lys

Lys

Lys
His
Glu
135
Ile

Leu

Ala

Ser
Tyr
Phe
Thr
55

Arg
Ser
Lys
His
Glu
135
Ile

Leu

Ala

Gln
Tyr
120
Ala
Ile

Asp

Phe

Val
Asp
Met
40

Arg
Asn
Arg
Gln
Tyr
120
Ala
Ile

Asp

Phe

Val
105
Thr
Asp
Leu

Asp

Tyr
185

Leu
Val
25

Thr
Ala
Asp
Val
Val
105
Pro
Asp
Leu

Asp

Tyr
185

90
Asp

Ala

Pro

His

Leu

170
Lys

Tyr
10

Ser
Phe
Ser

Ser

Ala
90
Asp

Ala

Pro

His

Leu

170
Lys

97

Arg
Leu
Met
Asn
165

Val

Thr

Lys
Ser
Thr
Val
Leu
5

Phe
Arg
Leu
Met
Asn
155

Val

Thr

Ile
Asp
Ser
140
Thr

Ser

Ala

Gly
Phe
Ser
Lys
60

Ala
Thr
Ile
Asp
Thr
140
Thr

Ser

Ala

Asp
Gly
125
Lys
Met

Lys

Arg

Glu
Ser
Gln
45

Glu
Gly
Leu
Asp
Gly
125
Lys
Met

Lys

Arg

Trp
110
His
Val
Glu

Ser

Lys
190

Ala
Phe
30

Leu
Gln
Val
Leu
Trp
110
His
Val
Glu

Ser

Lys
190

95

Pro

Leu

Gln

Ser

Glu

175
Gln

Lys
15

Phe
Ile
Asp
Val
Glu
95

Pro
Leu
Gln
Ser
Glu

175
Gln

Val
Ser
Ala
Leu
160

Val

Asn

Val

Gln

Val

Tyr

Ile

80

Lys

Val

Ser

Ala

Leu

160

Val

Asn
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[0057]

Ser Cys Cys Ala Ile Met

<210>
211>
212>
213>
220>
223>
<400>

195
48
14
PRT
ANLF3

VAMP &AL
48

Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys

1

210>
211>
212>
213>
220>
223>
<400>

5 10
49
15
PRT
NTFFF]

VAMP 2R AiL
49

Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys

1

210>
211>
212>
213>
220>
223>
<400>

5 10 15
50
14
PRT
ANLF3

VAMP Ao
50

Gln Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp

1

<210>
211>
212>
<213>
220>
223>
<400>

5 10
51
10
PRT
N5

VAMP Ao
51

Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg

1

<210>
211>
212>
213>
220>
223>

5 10
52
15
PRT
N5

VAMP /o
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[0058]

<400>

Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys

1

210>
211>
212>
<213>
<220>
223>
<400>

o2

&8
11

PRT
ANLF3

VAMP E AL
93

5

10

Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln Phe

1

<210>
211>
212>
<213>
220>
223>
<400>

Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln

1

<210>
211>
212>
2139
220>
223>
<400>

Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln Phe

1

<210>
211>
212>
<213>
220>
223>
<400>

Ala Asp Ala Leu Gln Ala Gly Ala Ser Gln Phe Glu

1

<210>
211>
212>
213>
220>

54
10

PRT
ANLF

VAMP 241
04

55
12

PRT
ANLF3

VAMP 41
55

56
12

PRT
ANLF

VAMP AL
56

57
11

PRT
ANLF3

5

5

5

5

10

10

10

10

99
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[0059]

<223> VAMP A1

<400> 57

Ala Asp Ala Leu Gln Ala Gly Ala Ser Val Phe

1 5] 10

<210> 58

211> 10

<212> PRT

213> ANTF3

220>

<223> VAMP FAr

<400> 58

Ala Asp Ala Leu Gln Ala Gly Ala Ser Val

1 5 10

<210> 59

211> 12

<212> PRT

213> ANTF3

220>

<223> VAMP FAr

<400> 59

Ala Asp Ala Leu Gln Ala Gly Ala Ser Val Phe Glu
5 10

<210> 60

211> 12

<212> PRT

213> ANTF3

220>

223> VAMP Ffr

<400> 60

Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser Val Phe

1 5 10

<210> 61

211> 10

<212> PRT

213> ANILF5

220>

223> VAMP FEfr1

<400> 61

Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser

1 5 10

210> 62

211> 11

<212> PRT

213> AILFF

100
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[0060]

220>
223>
<400>

VAMP AL
62

Ser Glu Ser Leu Ser Asp Asn Ala Thr Ala Phe

1

<210>
211>
212>
<213>
220>
2237
<400>

5 10
63
10
PRT
ANTF51

VAMP A
63

Ser Glu Ser Leu Ser Asp Asn Ala Thr Ala

1

<210>
211>
212>
<213>
220>
223>
<400>

Lys Ser Glu Ser Leu Ser Asp Asn Ala Thr Ala Phe

210>
211>
212>
213>
220>
223>
<400>

Ser Glu Ser Leu Ser Asp Asn Ala Thr Ala Phe Ser

1

<210>
211>
212>
<213>
220>
223>
<400>

5 10
64

12

PRT

ALF3

VAMP AL
64

5 10
65
12
PRT
ANTFH

VAMP AL
65

5 10
66
11
PRT
ANTF31

VAMP A
66

Ser Asp Gln Leu Leu Asp Met Ser Ser Thr Phe

1

<210>
211>
212>

5 10
67
10
PRT

101
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[0061]

213> ALFH

220>

223> VAMP AL

<400> 67

Ser Asp Gln Leu Leu Asp Met Ser Ser Thr
1 5 10
<210> 68

211> 12

<212> PRT

213> ATLF4

220>

<223> VAMP FAL

<400> 68

Arg Ser Asp Gln Leu Leu Asp Met Ser Ser Thr Phe
1 b 10
<210> 69

211> 12

<212> PRT

213> ATLF3

220>

<223> VAMP FfL

<400> 69

Ser Asp Gln Leu Leu Asp Met Ser Ser Thr Phe Asn
1 5 10
<210> 70

211> 11

<212> PRT

213> ATLFH

220>

223> VAMP 4L

<400> 70

Ser Asp Gln Leu Leu Asp Met Ser Ser Ala Phe
1 5 10
210> 71

211> 10

<212> PRT

213> ALFH

220>

223> VAMP A1

<400> 71

Ser Asp Gln Leu Leu Asp Met Ser Ser Ala
1 5 10
210> 72

211> 12

102
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[0062]

212>
213>
220>
223>
<400>

Arg Ser Asp Gln Leu Leu Asp Met Ser Ser Ala Phe

1

<210>
211>
212>
213>
<220>
223>
<400>

Ser Asp Gln Leu Leu Asp Met Ser Ser Ala Phe Ser

1

<210>
211>
2127
213>
220>
<€223>
<400>

Arg Ser Asp Gln Leu Leu Asp Met Ser Ser

1

210>
211>
212>
213>
<220>
223>
<400>

PRT
ANLF3

VAMP R AL
2

73
12

PRT
NLFFA

VAMP AL
73

74
10

PRT
ANLF3

VAMP R AL
74

75
11

PRT
ANLF3

VAMP AL
75

5

9

5

10

10

10

Ser Glu Val Leu Gly Thr Gln Ser Lys Ala Phe

1

<210>
211>
212>
<213>
220>
2237
<400>

Ser Glu Val Leu Gly Thr Gln Ser Lys Ala

1
<210>

76
10

PRT
ANLF3

VAMP KA1
76

7

5

5

10

10

103



CN 109844130 B

F 5 =

63/63 T

[0063]

211>
Sl
213>

220>
223>
<400>

Lys Ser Glu Val Leu Gly Thr Gln Ser Lys Ala Phe

210>
211>
<Z12>
213>
220>
223>
<400>

Ser Glu Val Leu Gly Thr Gln Ser Lys Ala Phe Tyr

1

12
PRT
ANIF51

VAMP A7
7

5 10
78
12
PRT
ANIF5

VAMP KA1
3

5 10

104
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