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1AL B 465 10 22 IR 22 2 — Fhe S5 s B R 0RE , Forb B ik i B3 465 10 2 IR AT AR B
FUE A 5 (CHIKV) B2 N B HL 5 i 4995 75 (VEEV) , BT iR §t J5 599 75 45 #4 22 JBk 1) ol i 2 19
Rl 2, Rl B A 1 RE S 1 FR BT AR RO B 45 R R, e b BT IR PR AN - R S AR R A C- oK
B BRI 2 AV 23 1) BE B 30 A BREE /N, 3 LG o Bk B 5 O AR VR B Tk i 25 45 1 2 kT
fTAE A R BE

2 . AUR LR L s 5 FE RN , b B g B3 45 04 22 JIRAIT A8 B B L H RES B8 (CHIKV)

3 AR LSRR 998 B AR 0RL , FL b BT A 93 B 45 1 2 IR B 3 A 2 L/ B i I 2R T E3 VB2, 6K
FIEL,

4 AURIELR 3o TEAERORL , e Ao ik 28 /b — Mt JE 4l A\ B9 BB 5

5 AR SR AR s B RERIURE , R BT I 22 /D — Pt J5 4 N 21045 B 28 1 I E2.

6 . AR EK LI s BEAERIURL, b B $it J5 ik B B S PR ST R 1) 22— F.

T AR R L s 5 RERURE , b Frik B 2 197 48 H TNF -, CD20 8K CTLA4MY) 2 Jik .

8 . AUH SR T s B FERIURE , b Bk 22 IR A BT I 27— i Ji A2

i) T4 E HE AL MR 2 (CHIKY) A 22 K AITNF-af) £ ik ;

ii) fi74E B FFLE HEw B (CHIKV) 1) £ Bk FICD2011) 22 Ak ;

ii1) A74E H & Shr B 28 i 8 (VEEV) () 22 BRAITNE - aff) 22 ik ; 5L

iv) AT EZ N B i 2% w5 (VEEV) 1) 22 IR FICD201) 22 ik

v) AT E RN L B 28 s 5% (VEEV) 1) 22 IRAICTLA4 M) 2 ik .

9 AR L SR LI Jos B RERIURE , b B g B3 45 04 22 IR RN I 28 /b — i JiR B4Rt 5

10 AR BRI 3 B R R, Forp Bk 22 /0 — Pt R S5 T iR i B 45 0 2 kRl &,
— AN BN S N AE BT IR P 5 AN - 2R i ke 5 0 B 3R 9 B 445 ) 22 IR 1A) R/ B AE ik 70 D
1% C - 2 iy e 2 A BT iR g B 45 4 22 IR 2 [ o

11 AUR ZE SR 911 93 B3 45 UKL , FL o BT il 22 /b — Bt 4 A7ESEQ 1D No. 1ER2[1)hk %
51915202 [A] SEQ ID No.l1BR2f#h%KE5301531 2 [A] SEQ ID No.1B{2f 4k 53115322
[B]ESEQ 1D No.13K2/1)%%E532F15332 [A],

12 BRI ZE R LE R B FERORL, Hodh P b5 82 & HHSEQ ID No. 4.5.6. 788/~ Y
AR FINHRIEA

13 AR BRI B R R, e TR @ & AT A B UL N EE R iR E A S
SEQ ID No. 4.5.6.788r7~M R IR T H1| H A 90%8 5 /=1 (1) /5 41 [F) — PR ) & L1 7 91 21
D%

14 BRI ZL SR 1 B R RN, FLHh BT I 22 /0 — Bt i DAk 2 22 B0 20 5 B ik &2 ik o
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154> B HIREIR 23 T o A0 2 SR AR 3R 1 - 1 4Hh A — IR 98 5 AL 0RE IR A P R 2 91

16. 73 B IR 71, HISEQ ID No. 13.14.15.168%17 7R A% IR 5 41 2H 1k o

17 .4y B IIA% IR 4> T, FH5SEQ ID No. 13.14.15.168% 17 FrR I EF R 7 51 2 A 90%58,
B B B () — T A% R P B AR

18 A0 B AR EER 15 - 17 R A — IR X TR 73 1 B84, Forh Frid 8RR IR B 5 ik %
B oy TR I B SRR 7 51
19. H-EW), B S AR EER 1 - 1494 — TR 5 B A UKL AT/ BOBUR) 25K 15 - 17 AR — T
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L7 H AT 001 43 B B A% R 43 7 AR/ BRSO 3R 1 8 1) 8k ik 55 L sl ik, b BTk v
THEBITH B,

24 BURIEER 231 771, Forp BT oA 2 B v P i

25 BUFIEE R 20 - 22 AT — Tl 40 & WA ) £ G 2 TR 15 2590 1) &

26 BUR) 3R 20 - 229 AT — TR 2H A W0 5 ) 25 TV 97 B B S 500 1) 25 9+ 1)
o
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31 BUFIEE R 25 - 30 HAF — T 1) FHig , Fob ik 22 /0 — Pt S 2 Ja pi i

32 BRI ZE SR 25- 30 AF — T ) F g, Hodb Bk 22 /b — P i & — Pl 22 Pl b it

33 7EEWE AN b PR B 7V AR RCR B R 1 - 149 AT — T ks A0/ B 2
SR15-17HE— T 53 B AR 701 F0/ BBCR S SR 18 1) 28K 17k 55 0 L 3 47 441 i 5 A e f
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REFBAEEY

[0001] A HIiE & H11E H oN20134E2 H15H , H [H E K 115 28201380020165 .9, & B 4K

N RTINS B R B HE 1 4> R

[0002]  AHOCHRIIEHIAZ X 51 H
AHEERT2012422 16 H H1E 1 32 B I B £ R H 155 561/599, T46 1 B &3 ,

AN AR 5| FHEE A BIA S .

RARER
[0003] AP Jtl & 22 IR 22 20—t SR B Rk, A & e TR A4
[0004] ¥

JREEFERURL (VLP) A2 2 88 [ 45 1), FLASTA0L 350 SI2 ) R SR 0 25 (1) 2H SR A4 3 (H R 2D g
BRHERI A, AT R A B 2 4 R R e PR T e ) o — 50 20 POUT 1 1 i T VLP IR 9 v H AT AE
RV N E AL B 2R A A Engerix © (LR TE) FCervarix®  (NFLLIE
REE) , LA BRTE A H] Merck & Co., Inc.)HJRecombivax HB® (Z A5 MGardasil ®
(NFLLIRIR ) e — s ] o e 38 T VP T (5 35 W A T i PR 4R 56 A B8 1E 7E 3E 47 I
PRRGVEAR, 20, T 805 B « 407N 35 Norwa 1k A& Fiitk & VLP o 1 22 He & I AT AN R -/ A
FERIAE AT, RS E AT R AT 2 B o 5% T MR VLP AR 7=, 78 T 243 i s i An A
S 5 RS o R S 8 AHe T B BRI E AR PR - 5 T va 7 M ST 14 1 o2
FEFf, £F: B 58T R I PR 36 25 SR AN SR TR A& VLPHOR 1 33 e, 27 ) S 30 HE R D 1) 2k T
VLPHIZE T B 2 . (Expert Rev. Vaccines 9(10), 1149-1176, 2010) .
[0005] [ MIEFL 15 HESBE (CHIKV) T-20044F H 1 J& T 75 B H B DL R , 3 b HR O 25 2 48 0K
e 7 AR RGBT L E 3N o B T8 = % 8 BT BR IR 9T, 1 I ™ SV E AT
P05 B IR AL R T R 1™ BRI A A e BB o 41 4R TE BTN AT M 2 L HE R B 0 VL P 1 R
PIE NKR KL 5 TG (Nat Med. 2010 March; 16 (3) @ 334-338) . EEH L FIAM S
2012/0003266 A FF 1 A& — Fhal 2 Fhk AL T 25 45 09 2 IR i B A 0kE (VLP) , HomT
T C B0 2 L HE I % 1 BB SR L S, HE S N B GL BE B /D — R IR ) B g T
W02012/106356 22 FF 1 &AM H FF s 5 B B 3 250 BEAE UL (VLP) A1 T M5 A2 1R i VLP ) A4
PR ITE, T TR 8GR B AN B B - A S IR . (X 28 5] I 228 SCikis e 51
i BRI .
[0006] & HHHEA

TESE— 5 T, AR B SR AL AR 8 B FRALBC A ks , HoAL 7 2 IR 22 /b —Fhdri i, Hod
BTk 2 KL 22 D — AN — M 5 A TR 2 /b — R i A 3 22 /b — N 38 P 5 4o i,
Horb i 2 IR BTk B 380 B iR 22 20— AN 38— AT IR 22 /b — AN 8 I A A s i 42
[0007]  FEZE =071, Ak MR R BEAX IR 40+, FL A3 S A 7 AR K B 25 — 7 T B2 AL (1) 0
TR T
[0008]  7EZE =7 1H , Ak BAFR AL S, oA 3 75 A BH 25— T T w4 L (0 OB AT/ B 7R
A I B E 5 R SR L IR 4
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[0009]  7EEE VU J5 [T, AR U B S Bt P2 AE TR IR 5 v, B HE A 0 A 5 BH 56 — 7 ThD H 2 AL 11
RN/ BLE AR B 38— 07 Th AR R AR 7 1 S AL B A
[0010]  7EZ8 H U5 THI , A I B A G 28 1T 1 7 9%, ¥R 9T H B S BE RS 0 7 1, TEIR 7L 3))
Vb igs TR0/ B G SR 6 BT IR IR G LB 0 5 v, AR T I I 7 v, BB AR A R W 5 —
T3 T R SRR H A s T AL .
[0011]  FEEE/S 7 TH » AR Uk B R BE 4 B S e 1 7 v, B HEHE 0 A BH 56 DY 5 Th e 2 L 4t
s T AN
[0012]  FEZE-L 5 1, Ak A SR BE7E B W 40 My b s o 1) 7 v, LR A AE A i B 23—
T A 2 A1 () 0K 1/ BYCPE AR R BH 28 0 T R A R R 40 T~ S LBl ) i fi .
[0013]  FEZE )\ J7THI , A Jx B $R A FH T 7= A 72 AR B 56 — O T R B AR 1 ks (1) 5 3% » B «
i1l 2%/ 25 G D BT 3R UKL I AZ R IR 7 B 1) 2L [R5 15 % 8 F I 22 [R5 e i 4 B , AR IS T id
TIOR3 R0 [E] ST Bfr i A o
[0014]  Pf P Tk

Pl 1SR 7 Fl A N 20 25 N B 25 i 48 99 B (VEEV) 4544 22 ik o 8 TNF o F1 A A
[0015]  K2ERERH EN RS 3, R INFa 2 A I VLPTL Rk .
[0016]  [K|3/RVLP CHI 512%i4k.
[0017] &4 /RVLP CHI 5324k,
[0018] K5 /RVLP CHI 520%i{4.
[0019] P62 /~RVLP VEEV VLP 518#k4k,
[0020] &7 7RVLP_VEEV VLP 519%4%.
[0021]  [E8¥E/RVLP VEEV VLP 538%f4.
[0022] P98 7 F TNFafis AR 1 JIK - 28 6 (1) 96 B A URL BT 155 I B TNF LA PR A U
[0023] P& 107 B CD2077 A ¥ K - 284 14 93 23 RURE BT 175 3 (1 BT N CD20 A4 IR A U o
[0024]  [&]11 %7 HHCD207T A= ¥ K - 4 B s B AR UKL BT 175 5 A Bt /0 B CD20 B0 4k Fp e i
[0025] R EHVER

(D) B8 Z BE A& > — FhbuJE i ki

TESR—J7 T, AR B HR AL R 8 B FRAEFL A ks , AL Z IR 2 b —Fhi i, oA
Frid 2 BB & 2 b — A A S AR 2 /b — R S B 2 b — AN B A A, A
Horb il 22 R Pk 0 R 38 0 B i 22 /D — AN 38— ATk 2 /b — AN SR B A A s i Bz
[0026]  GnASCHT I, “RE W% 1 R 285 T 1) ks 2 i bl 3 2 — ol (1 % 2 T ) 4L 0 ) RS )
bir o BTk 4 53 AT LA 22 BRER AR R B4 18— AN S0 77 S, “Rei8 B FRBE L A kL m LA 2
B Fr B/ —Fh 22 IR B 2 R RORE o BT IR 22— 22 iR — R 2 BRI K- 7
— AN R, B SR ) B AR 9 2 /0 10nm, 481 40 2 2 20nm , A8 3% H ZE 2D 50nm . 7E — 452
Wi 5 b, BT iR BRI 2 T8 9100 kDaZE100,000kDa , fE16400kDa %30 ,000kDa .
[0027]  FHTA KB 2 I R IR e, REE B R ZERC . BTl 2 Ik T DL R d 45 M 2 K
PRI I, AR i B (A (4 S0 T DA 2 9 B A R
[0028] 9575 45 4 22 Ik ] LU R ORAFAE 1993 B 2 IR B ILAB M 1 2 Ik - 72— AN st 5
BT iR B (1) 22 Ik 5 40 358 A 58 A S 2 1 72 N I R ARAFAE P B 45 i 2 IR BV 2 /D 70%.
75%-80%85%90%- 95%EK 98% 2 FE R J7 51| [F] — 1 o £ — AN 3Lt 77 = b, BTk B4 ) 22 Jik 2 28
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AR, Fodt 22 22 10% 0 = LR A SR 2K L B 3R / Bs 0 21 AL FE A 578 A IR ER 72 N I R ARAF
TERVRBRSS 2 K o

[0029]  FE—ANSLH T SR, T A B IR 06 B 45 14 22 IR0 3 4K 5 A/ Bl M 2 3 B
Beml i H4H i i, R AL & ik HESWE2 6K FIE L) &/ —Fh o T A & BH )9 B3 45 74
Z IR PT AT AR B H 8 B3 BB T8 55 o (R I , AR B SR (0 JORE AT DL RAT AR B R 25 B B2 1
T EEAE RN .

[0030]  FH 5 75 AN o 3 B 1 S B0 FE AN R T 24§ 55 (Aura virus) \BabankiJiig & .
Barmah ForestJpi# (BFV) Bebarulji#FCabassoudd &% « L5 M 7 (CHIKV) 7 7 55 i 4
Jpi 5 (EEEV) ARF KRR EE (BEilat virus) JWHEEMHREE (BEverglades virus) JEAR B 5
(Fort Morgan virus) .39 & (Getah virus) .M ] (Highlands J virus) .
Kyzylagachi#®#% . S P 9 F Mayaro virus) Me Tridfzs . K4 /R E Middelburg
virus) \Mosso das Pedrasyji# Mucambodi &% B M EE (Ndumu virus) BEZRGRE (O
nyong-nyong virus) . Pixunaj%&.Rio Negrodi & . ¥ & (Ross river virus,
RRV) . e 1 i IR 99597 7% (Salmon pancreas disease virus) .Semliki ForestJji#%. &Ll
W% (Sindbis virus) /T %5 EE (Southern elephant seal virus) .Tonate’i
B Trocarali & Unafpi B 25 N Bz 5 ik 28 93 B8 (VEEV) P47 5 /i %8 i 52 (WEEV) \Whataroa
T EE 70 J& B BE B A B A i A EE AR RV i

[0031]  ASCAT R ARTE “Brla” & 48 a0 REMHC /> 1 2338 , REWE M HTAR BT 41 i 52 44 (TCR)
SEAM T RE DGR, WA S A, W AFE T R AL  fEAFAE T BR A 4 B M N LR BT
H EAOMHC TR LT, BUEEAAAE T S A0 M AN G H 2 5 R0 20 i B MHC T128119
TG OUT 5 T A 2R A7 4 TR A 52 AR TR 01 o S A 1) TR 1) 25285 B30T 20 i s 1 AN s 1) 2080 92 48 L
il 451 Gn T 24 PR S B A B DR 5 1 A B LR I 40 WA SR o BRI RE A AR B ARG I AN/ B
HE 175 T AR T He 9% N2 A/ BT D 38 97 257, BB - A/ BT - bR A e ) v A o SR, B2/ AE
FEACIEML T X A e T U & A B B T TN R AL, H HAB & TR . —Fhi i n]
R — Mk Z PhaRAr BFITZRAL) o b THI4 2 1 4 7 1 S SLFE e S 0 e e 5 DA s dzk 561
77 5 HAH M PR B TCR I B, T A 5 0] H e B 007 2 HEPURELTCR [ M
ASCHT A PR AT DL LR R PR FR A - DU, iR SCHT A BLFEEE AR 148 3
Ji EARSR S EHURE Pu R RE R T R) Fs et 2 5t iR LA A LN 731451 itk R )
25 (1R S 3 v BEATAE ) o e At . BT A R B B9 B0 R AT BLAZ K S B Jo 45 A 3 ik
IKACE W) A R o BN 23491 655 AR S i BORIAT AR ) B S B R 2 R - AR
o

[0032] 4 X 7 A LI RAEE AR T A 3R (L), BRI 30 FP2E, FI I TL-1a. TL-1
BIL-2.-3.-4.-5.-6.-7.-8.-9.-10.- 11 % -37; T & (FN) , I &I TFN-a IFN-BHITFN- v ;
IR SE IR 5 (TNF) , 51 4 TNE - a RINE - B 5 B AL AP 7 (TGF) , B I TGF - a ANTGE - B3 £ 7l
IR 1 (CSF) , 151 Qb 41 B - £ 7% R 1~ (G- CSF) o 4 B - [ 1652 441 P - 22 9% TR B R -1 (GME-
CSF) Wik 4 i - S I IRl (M-CSF) 4R A sl z= (EPO) 4R PR+ (SCF) FHE 4% 41 i
AL FE AL R 5 (MCAF) s A2 K A (GF) 91 ik 57 AE K R~ (EGF) Rl £ 4 40 g A= < [
(FGF) \JBR &y 2 AFAE A A7 (IGF) A AR B 7 (NGF) AT (¥ w8 R K7 (BDNE)  IfiL /)
WRATA R AR T (PDGF) I N B AE AR (VEGF) AP A= K A7~ (HGF)  f B4 g A=
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K (KGF) « /M AE 3R (TPO) B TS R A B E (BMP) ; A& 2 KA 7, BFELIF,
kitfcfk (KL) MPO (B S AL lE) FICRP (C- MR H) sCOX  CGRINERE) , 1 anCcox-1.
COX-2FHCOX-3;NOS  (—% AL & A 41 4ANOS-1.NOS-2FINOS- 35 5555

[0033]  ZHf A FicuFEB ¥, H2 7 Bt A 1A A F 2R R EL
[Al T , CXCFICC . CXCRAL IR T, 1 g v MR 4R i - VR AL B T -2 (NAP-2) 1R 2988 A= K i
TEPEE T (MGSA) |, 32 B T W8 vh itk b 40 g R0 TIbk T4 40 2 B AL 1 1), T CCRa AL IR 7, 461l 4
RANTES I 4 ity 6 P 25 1 (MIP) A HEMIP- LaFIMIP- 18 f 40 - fiT A= K #atk R 7 (KC) B
W am i & E MCP-1.MCP-2 . MCP-3 . MCP-4FIMCP - 5) g Bk 40 Mo etk R 7 (- 140-2)
o B A i SIS TR e 5 T TR E 4T PR T P A 4 L g s 20 D A 5 4T i AR
Bl A o 21 2 A R 1 ) o I AE A R IR gl it B - L kR gl b R -2 (R
HEFECHEILIRT) ffractalkine (—FhCX3CHA{LIAT) , X Ee A& N T a4k K T 5K i
AR — 2K,

[0034] AT IR TE “PU S 1R 58 77 A2 FR A BEICT - vk U2 40 AR S A AR ) B 0 iR 48 43 o B -
IR ES 40 B0 R oA AR T e A T JER R E A T T bR B 400 L 4 B T PR A Joi o R L
Ji R S R BN R A 2 FH LA R B B SR 40, B R AEMHC 1B 450 HH T2 52 AR 1R 01 i 40 i
o PR EFE A — AN EZ AR

[0035]  RSCA HEIARTE “DUiA” 2 R RE W 45 & RALEPU R L LR 7 1. ZAE B iR
SERPUR K KPR & A B B BRI . X R PR B RS A PR 4 A Pk A BEAE 35S
{HASBR F-Fab.Fab’ IF (ab’) 2.Fd\ ¥i85Fvs (scFv) FRBEPUIR . I IERENIFvs (sdFv)
£, B VLERVHEE M 3800 Fr B o BiAd a] LAk B AT SRR, G045 5 R Al FLah ) . flik b, Fit
PR SE N AL, BT iR FLah B an A B B 25 OIKER VB8 0E L 2%, sl e Al
N BIXS)  anA ST, N SR B dE BoA N e Bk B I 2 B R P 2 Bl , -
I3 B E NS BREE SRR B — APl 2 Bl N S 2R B ) B DR 3 AN 308 N I S 2 K
BE) WP, R T26 H % R 55,939,598, H A TF N 25t 5] FHA 45 & A S
[0036] i )i vl DA FFAEUR H 75 (9l an 2 FL & FEe B8 23 N B S5 i 28 095 88) 19— Pl I
(Bl ) -

[0037]  fE—ANSLHt )T e, T AR BB PR 2R LT FI 281 2 /b — AN AR B H BT
IUESi/N
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[CD20 ERRH X E. bnadY
LFA=1(CD11a) B 1. & T AB I I TF . 40 P #)
%#:.ug#aam}
TG,
X
ip ¥4
WE
CEFAEITYE R
-miﬁﬁgi‘l.;] ETE
CLITT




CN 113248626 A .LR EH :F!' 7/24 T
$01 (%)
fe i i
o o ilf 5008k =f o il S phah ) (BEES )
EGFR # 8 i W6 1k
CEIET T CEIE I Y Y]
-4 ¥,
1 A
HER2/new Y
c5 < LT AT e,
Y Tt
4 ET R, F AR
W ED ok
CCRS HIV = %
ERGAEED AL X 2 [ BiE )
VEGFRZ Y
VEGF-A WO R
(hm k. Ty ok B (RS i 71 )
i 0t d B T Y]
[iL=5 . AT Wil R
HGF Tk
cD20 e . Edagh, A& T
1GF-1 &4k A
IFh- o [y
CD11, CD1B i e H0R 5
CD154 (CD40L) L%
[TAG-72 i
E s & B B s i 1
FAP [y
IFN= g SLE. EHR¥. BIE
CD2 B, AbHdh I Eh (HRED )
B O A 36 iy TR,
R -1 I e £ R A T S
AR MLAE
NGA-90 ( £ i b5 ) MR
’E&am CY
[ T E HE A AR sl A
E it S
NGF A
D18 i
#EET A S AX L YT
MR i
D3 L TNES
cD28 RHRC B &, LAEHELY L
CTLA-4 #h
TRAIL-RZ Y
IL-13 A A EME,
1L 345 LRAZHEYE
(CO154 (GO40L) AR ., WL
cD20 PR ]
HERZ/neu JLEE
CTLA-4 i g,
EpCAM Bl
LM B
EXIT W AT ] A L
IL-12_IL-23 F A, (EM M. IERARRT L
GodfT REIEME T
cD20 [FEE ]
ADC3 (VAP-1) [
£D3 ATB, Kt thWe R
WEAQSA [ATY
WA CTAMIG 88 4 M i W ik
EGFR i P ) 0 L
cOo4 MR T R, A, | et
CDS F O g, A AT ILTs 3 M

[0038]  fE—ANSit Ty =, T A KM HT)E 2% HCTLA-4.PD-1.TIM-3.BTLA . VISTA,
LAG-3.CD28.0X40.GITR.CD137.CD27 FIHVEM) % /b —Fh 2 (9 55 E & 11K 2 Bk . CTLA- 4.
PD-1.TIM-3.BTLAVISTAFILAG - 32 T4 sl i 1] 14 52 4 , LA fCD28.,0X40GITR.CD137
CD27 FTHVEM 2 T4 i B G AL 32 44 (3 Mel lmanZ% A\, Nature 480, 480-489 (2011)).
[0039] T4 AR PR A LU fiT A2 B RIRAEAER R B Y 2 Ik . P iR A2 41 1 22 ik
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AL RARTFAEM SR E B B AE— AN SEE T B, Frid B im e 2 K547 48 B RIRFFAER)
AR ZIEEA Z/70%. 75%.80%- 85% 90%- 95%E% 98% 28 2 1 41| [7) — 1k o 46— A 9L it 5 &
o BTIR AT AR BT 2 B AR, o R T AT B RAGFAENEAM ZIK, 22 10%1
RIEFRBE B L B AN/ sigs .
[0040]  FEAC K BHFRAL AU A , 2 KRN iR o] JE i A7 A5 T Bk 2 Ik 1 22— AN 56— I
EHAN AT Ryt R o 10 20— 58 S A S TR .
[0041]  GnASSC R L 85— BfF & A7 207 R0 58 Pt B A7 A % B SR T — R R A O %
L DA =
[0042]  FE—/NSjE T RH, Bk 2 KA1 R iR §U s B G o B, ) — N B A2 Sk 4
NAEFT IR PR [N - R g 5 225 R I IR 22 I 2 1] R/ B AE s 10 5 1 C - AR i e 22 ATk 2 ik 2
G118
[0043] ATk Pt ml i 22 ik ] DL g 88 A FH 4 4 S AR =R o B S S s it R, FTiR P B
TR Z B — AN E AN IR Sk s R b, B2k 2- 25N AR FR 2 A 3B R KB 2 - 154
TR, REE R LAFHT , Al LA —A, Bl st — 1 H = B vk % -
[0044]  FE—/NSjE 7 B, A il 2 IR0 2 R S5 dwtd bt i i) 2 2 IR & RN G
MRZER 5 ¥, 718 AN 3RIE , 15 255 — P 6 06 o A 2R B 5 o7 sl e IR 42 o 7R3 Fof
ML, PR 22 Bk AN P iR 0 J 38 o R B 45 6 T A% s it 7 3=, AT [ IR AE 2 ke P R, 18 4%
B 56— Bt A6 6 i RN /BB B G AL B, B BT IR 2 B 2R — P 5 A, 1S s R
SGGSSGGGGSFNSGSGTE N H 4 Sk IR, ¥t Pk 2 Ik 5 B id B R 4 &
[0045]  MATIR 2 RK5 FriR U R = 28 A, 35— Bt B A7 s AN S8 b S AL A A Il I A 2R A
Bedesk LR —M&w) iz,
[0046] AT He432 Sk () S A AL 5 1B AN PR T-SMPH. Sul fo-MBS . Sul fo-EMCS . Sul fo-GMBS . Sul fo-
STAB.Sulfo-SMPB.Sulfo-SMCC.SVSB.STAFHE EAR Bk , 5 HPierce Chemical
Company .
[0047]  FE—ANSjiti g RH, AR B SR AL R ROk B & S PR RN 2 0K, b MR ER
EA AR PR ) R AAAFAE ) B 1 B H H B0 8 A 1Y R AR A DU e BE S, BriR B iR )
N- 5K St e 5 1 C - AC B ke 6 2 (1) 147 2% ) B 125 2930 A BB /)N
[0048]  FH T A< BT R o] DA HH ARSI E AR N Rk vt o 49 an , BT 48 % B R e s vl BA 2
RARAFAEI) B A B A B o B0, AR & RS I B ] DL 5 R ARAFAE I B 1 B A B g
TR E o AR E AR N AT LU TR, A 18 A AE PR B S A ik Pt iR ) R RAFAE R
1 ER H H BRI A RS AR A 0 5 BE B, TR N - AR i i 2 AN C - R B Ak 2 2 ] ) 2%
) 2 85 930 A B 5 /s o 49 4, TT DA G 3 0, A0 FEPYMOL (9 Py MOL v0.99: http:/
www.pymol .org) , Wit H T A A BHHE AL ) B0k (1) B0 i o 72— AN St 77 9, B N - K Sk
JEFNC- Aok e 2 A 2 M EE B 30 A (48) B /N .20 A BB /N B10 A B /) (il 45 A
#1545 AZ12 A 5 AZ11 A 5 AZ10 A 5 A8 A 8 AF15 A 8 A%
13A 8 A%12 A 8 AZE11 A 9 AF12 A 9 A%E11 A 9 A%10 Asklo A
=11 A ).
[00491  FEAL 5 778 B AR UKL EK 2 PN Bz T i 28 9 B JURL

(E— AN T R, A8 B SR AR IR L 08 3 SR B 2 A i s 6 i 48 s 55 R
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L, oA AL e B 2 Y B R T i 2% 0 R 45 A8 2 IR A & D — R e, R iR R L
I3 75 45 14 22 R Bl AT IR 2 P BB T I A TR B A A 2 KB B & b — AN R I AL S R IR &
o — PR B 2 D — AN B B R A A, R A BT IR B AL R B R A F b i 48 0 R 45
% KA TR 22 /0 — P B e o B 222D — AN 55— ROl & /D — AN 38 B 5 A s e 2
[0050]  FE—ANSLiti A, UAEPUFE B A BTl I J5 B R AR AE I 2 B B0 B B 1
(1 85 11D it P P 0 52 P, 70 DR RN - A ity B 25 AR C - AR o ke 25 2 [) 110 2 [ 8 28 T LA A2 30
ASE N, 25 ABE N, 20 ASREE N, 15 ASE /N, 14 ASUE /N, 13 ASEA; 12
ASE /N, 11 ABCEA; 10 ASRSE/N; 9 A/, 8 AsE N (s AE15 A .
5 Ag12 A 5 AF11 A 5 AF10 A 5 A8 A 8 A%15 A .8 A%E13 A .
8 AZ12 A.8 A1l A9 A%F12 A 9 AF11 A 9 A%E11 Ao AFE11 A).
[0051]  FE—ANsLifa /7 b, B b JEd iok fb 2 22 1 7 sk A S DL gt A% TR 7 3077 A= 1
A HE AT R AL TR R A S b S i 28 8 B 25 1 2 IR IEHE .

[0052] Ak WA (1) S FL 15 M B3 N Bt T Mo 2% 0 B 45 0 22 KT B AL B e &R Y
Sty oz L i 98 9 B AP N B 1 AN/ B

[0053]  JEL i s 25 1 SE ) B F5 (H AN IR F-37997 FILR2006  OPY - 1 8¢k

[0054]  Z Py B L S Fii 8 o 25 1 S 491 A F5 (H AN R T-TC- 83

[0055]  FHF A WA (1) 32 FL 15 M B 23 N Bt T i 4% 99 B 45 04 22 K AT DA & R AR A7 FE IV 73 5
S M) 2 IR B IR 22 BK . BT IR B 1) 22 Bk AT DA RARAFAE IR B 45 A 2 IR B . 7 —
ANSZHTT e, FriR B (1) 22 ik -5 R ARAFTE I B A 572 A/ sl i 8 1 LA 22 /b 70% . 75%
80%+ 85%-90% 95%1K,98%F) & I R J7 51 [|]) — 1 o 7E — ANt 5 2 vh , BT iR B 1M i 22 ik 2 28 AR
s, o B T R ARAFAE I 3 B A 7 A1/ B IR 1, 32 22 1 0% 2 FE R At Bk 2K B 48 AN/ BRI
I A5, P K64ABRKEANTR AR 5 N A BH BT FH I 22 P St s 5 i 98 093 2345 04 2 IR A 52 o
[0056]  JEFL ¥ EE 23 A Sz S fixi 78 995 B3 4 It 1 o] ik E3E2 6K FIEL ) &2 /b —Fifi,
[0057] B FL15 HE S B 45 74 22 JOR 1) SE 4910 8 AEANBR T 28 7L & M B AR 3799 THIE3 - E2 - 6K -
Bl R AL MR B RR 379971 A 75 - E3-E2-6K-E1 K L 15 HEW B HRLR2006 OPY- 1[{JE3-E2-
6K-E1 ML MEREELR2006 OPY- 14K 55 -E3-E2-6K-E1.

[0058]  Z3 P His iz T i 4% I BF 45 1) 22 K1) S 49160 FEAELANBR T 2% PN B L 5 i 8 9 AR TC- 83
[FIE3-E2-6K-E1 12 P B o 28 5 B AR TC- 83K AKX 72 -E3-E2-6K-E1,

[0059] A5V 1) L 15 T B 45 74 22 K7 31 L Genbank ¥ 5% ‘5 ABX40006 . 132 it , Ho 4k
1~ (SEQ ID No.:1) :
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mefiptgtivnrrygprepwtprptigqrirprprpgrgagglaglisavnkl tmravpag
kprrorknkkgkgrggapgnningkkgppkkkpagkkkkperrermonkiendeifevi
hegkvtgyvaclvgdkvmkpahvkgtidnadlaklafkreskydlecagipvhmksdask
fthekpegyynwhhgavgysgaritiptgagkpgdsgrpi fdnkgrvwailvigganega
rtalsvviwnkdivtkitpegasewslaipvmellanttfposqopectpoocyekepeet
lrmlednvmrpoyygllgasltesphrgrrstkdninvykatrpylahepdogeghsch
spvalerirneatdgtlkigvslgigiktddshdwtklrymdnhmpadaeraglfvrts
apctitgtmohfilarcpkgecltvgftdsrkishescthpfhhdppvigrekfhsrpgh
gkelpcetyvgstaatteeievhmppdtpdrtlmsggsenvkitwvnggovrykenoggs
negltesdkvinnekvdgehaavenhkkwgynesplvprnaelgdrkgkihipfplanve
crvpkarnptvtygkngvimllypdhpt llsyromgeepnyvgeewvnbhkkevvlovpte
glevtwagnnepvkywpglstngtahghphelllyyvelyptmtwwrrrsvarfil Lemvg
maagmomoarrreitpyelepgatvpflleliccirtakaatygeaaiylwneggplfw
lgaliplaalivlcenclrllpoecktlaflavmsvgahtvsayehvtvipntvgvypyke
lvnrpgyspmvlemellsvtleptlisldyitceyktvipspyvkoogtaeckdknlpdy
schvitgvypinwggayefcdaentglseahveksescktefasayrahtasasakiow
lyggnnitvtayangdhavtvkdakfivgpmssawtpfdnkivwykgdvynmdyppfga
groggigdigsrepeskdvyantglvlgrpavgtvhvoysgapegiiywlkergasigh
tapfgogiatnpvravnoavgnmpisidipeaatftrvvdapsltdmscevpacthssdf
gavaiikyaaskkgkeavhsmtnavtireasievegnaglagisfstalasasfrvgvos
tgvhoaaechppkdhivnypashttlgvgdisatamswygkitggvglvvavaaliliv
vilcvsfsrh

TR A ) JE L R 75 45 7 2 ik 51 P Genbank B 5 5 ABX40011 . 1#2 44t , 3
iR 40~ (SEQ 1D No.:2) :

mefiptgtfiynrrygprpwaprptigvirprprpgrgagglaglisavnklimravpgg
kprrnrknkkgrgkkgapgndpikgkkaopgkkpagkkkkpgrrermomkiendei fevk

heghvmgyaclvgdkvmkpahvkgtidnadlaklafkrsskydlecagipvhmksdask
fthekpegyynwhhgavaysggritiptgagkpodsgrpifdnkgrvvaivlgganega
rtalsvvtwnkdivtkitpegaeewslalpvlcllanttfposgppetpocyekepest
lrmlednvmrpgyygllkasltesphrgrrstkdnfnvykatrpylahepdogeghsch
spialerirmeatdgtlkigvslgigiktddshdwtklrymdshtpadaeragllvrts
apctitgtmghfilarcpkgetltvgfitderkishtethpfhheppvrigrerfharpagh
gkelpostyvgstaataeelevhmppdipdrtlmtggagnviitvnogtvrykencoggs
negltttdkvinnekidgchaavinhknwgynsplvprnaelgdrkakihipfplanvt
crvpkarnptvtygkngviml Lypdhptllisyromggepnyheewvthkkevtltvpte
gleviwgnnepykywpamstngtahghpheiilyyvyelyvptmtvvivsvasfvllsmvg
tavgmovearrreitpyeltpgatvpfllsllcovrttkaatyyeaaaylwneggplfw
lgaliplaalivicnelkllpeecktlaflavmsigahtvsayehvtvipntvgvpykt
lvnrpgyspmvliemelgsvtleptlsldyiteceyktvipspyvkeegtaeckdkslpdy
sckvitgvypimwggaycfocdaentgleseahveksescktefasayrahtazazaklry
lyggnnitvaayangdhavtvkdakfvvgpmssawtpfdnkivewykgdwyymmdyppfga
grpggfgdigsripeskdvyantglvigrpaagtvhvpyesgapsgikywlkergaslgh
tapfgcgiatnpvravwncavgnipisidipdaaftrvvdapsvtdmscevpacthssdf
ggvaliikytaskkgkeavhamtnavtireadvevegnsglgisfstalasaefrvgves
tgvhoaaachppkdhivnypashttlgvgdistrtamswvgkitggvglivavaaliliv
vlicvsfsrh.

IR PR 2 PR A I 9% 9 5 454 22 KBB4 (SEQ D No. :3) -
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mipfgpmypmgpmpyrnpfaaprrpwiprtdpflamgvgeltrsmanltfkgrrdappe
grsaakpkkeasgkgkgggggkkkkngogkkkaktgppnpkagnankkktnxkpgkrgrm
vmklesdktfpimlegkingyacvvggklfrpmhvegkidndvlaalktkkaskydley
advpgnmradtfkythekpggyyswhhoavgyengritvpkgvgakgdagrpildnggr
vwalvlggvnegsrtalsyvmwnekgvivkytpencegwslvitmellanvetfpecagpp
ieydrkpaetlamlsvnvdnpgydelleaavkepgrkrrsteel fnevkltrpymarei
reavgschapiaieavksdghdgyvrlgtssgygldssgnlkartmrydmhgtikeipl
hgvslytarpchivdohgyfllarcpagdsitmefkkdsvrhsosvpyevkEnpvgrel
vthppehgvegacgvyahdagnrgayvemhlpgsevdsslvslsgssvtvtppdgtsal
vececqggtkisetinktkagfagetkkegerayrlgndkwvynsdklpkaagatlkgklh
vpflladgkctvplapepmitfgfravslklhpknptylitrgladephythelisepa
vrnftvtekgwefvwgnhppkriwagetapgnphglphevithyyhrypmstilglsic
aaiatvevaastwlicrsrvacltpyrltpnaripfclaviceartarasttwesldhl
winnggmfwiglliplaalivvtrllirceveovvpflvmagaagagayehattmpsgagi
syntivnragyaplpisitptkikliptwmleyvitchyktgmdspalikoogagectpty
rpdegekvitgvypimwggayefodtentgvskaywvmkaddeladhasaykahtasvaa
flnitvgehsivttvyvwngetpwmningvkitagplestawtpidrkivgyageivnydfp
evgaggpgafgdigsrtvssedlyantnlivlgrokagaihvpytgapsgfegwkkdkap
slkftapfgoeiyvtnpiraencavgsiplafdipdalftrvsetptlsaacctlinecwy
ssdfggiatvkysasksgkecavhvpsgtatlkeaavelteggsatihfstanihpefrl
gictsyvtckgdchppkdhivthpgyvhagqtfitaavsktawtwltsllggsaviiiiglwy
lativamyvltngkhn.

(E— NS R, 5 — P A AL s U, DI i e R TR R ) B i o A — N St
7 &, S E A A A, Pk P R I B2
[0060]  fE—ANSitE 7 e, A8 AL 22 A R Sk, SEIad ik B — B A AL AUEEE I A A R
) e e P Fh P o (9 Gn 0 i A AL B N B bz 5 T 28 90 B 45 1 22 JIR) ISR« A8 2k
F) S 45 A FEAH ASPR F-SMPH. Sul fo-MBS . Sul fo-EMCS.Sulfo-GMBS.Sulfo-SIAB.Sulfo-SMPB.
Sulfo-SMCC.SVSB.STAFIH. B B3k, il fF HPierce Chemical Company.
[0061]  fRIEAC K B, AT LA S (B AL 5 HE Bl s A St har 5 i 28 0 B3 AR 0k, FL A5 B AL
B N Fi i A8 08 5 45 40 22 IR AL, Forb BT iR B L H HEEZE N i b L5 G % B 4 A 2
JEAI A PR Rk A .
[0062]  FE—ANSEiE Ty S, B Hi 5 T UL 3 L e s A B S5 ik 28 03 55 45 44 22 Ik
FEARI A s Rk & o 5, BT IR Bt SR AT DA 42 B ) 42 0% 2 21 2 LS RE 0 N Bl s i 4 0 B 4
F 22 ik (N4 72 E3 E26KEREL) UN-BRC- AR , BTk HT 7 7T LIl N\ B EE AL 5 R N
S hr 5 i AR EE S M R ) (AN 5E \E3\E2.6KERED) H .
[0063]  fE—ANSEJti 7 S8, 4 2 /b —Fh R A\ B2 AL AE R P B by B i A EE A
EEBE2H a0, N TR E R RS E D K 2D MR A RISEQ ID No. 15G2
B HE519M15202 18] (BISEQ 1D No.1E%2/519- 17 B [IGAI520- 47 B Q2 [8]) ;SEQ ID No.1
21 7% FE 530815312 8] (BISEQ ID No. 132153017 B AIGAI531 -7 B ASZ [8]) ;SEQ 1D
No. 1ER 2/ 5% 531 F1532 2 18] (HISEQ ID No. 1B(2/1531 -7 & KIS FI532- 17 B N 1]) ; SEQ
ID No.1E(2f)5% 529415302 18] (EISEQ ID No.18k2fK1529-17 B HIGAIS30- 7 B G [A]) ;
B SEQ ID No.1mE2f 53510415112 8] (RISEQ ID No.1mk2(K1510-4 B [ISAIS11-17 B KIG
2 8]) s BYSEQ 1D No. 182 5% 51115122 8] (RISEQ ID No.18%2511-1f7 B HIGHI512-
A EINZ[]) s BSEQ 1D No. 18L2[15%FE509815102 8] (BISEQ ID No. 1382150917 & 11Q
FI510-FL B WIS IH) -
[0064] {5t %F T Z2 N Fia b Sy i R FE S5 A B, 4 2 D — FPhT R ASEQ 1D No. 3%k
Fe517H5182 18] (BPSEQ 1D No.3[517- Az EHIGHI518- A1 B S [A]) ;SEQ ID No. 35kt
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518#15192 [a] (RISEQ TD No.3f518-17 EHISFI519-47 B IS Z[A]) ;SEQ ID No. 3ff) kI
519415202 [a] (RISEQ TD No.3f519-17 B ISFI520-f7 B IV [A]) ;SEQ ID No.3ff) 5k I
515415162 [a] (RISEQ D No.3f515-1 B MILAI516-17 B HISZ [A]) ;SEQ 1D No. 3ff) 5k A
516415172 8] (RISEQ TID No.3f516-1 BEHISFI517-47 B HIGZ[A]) ;SEQ ID No. 3ff) kA
53615372 [a] (RISEQ D No.3f536-17 B ICHI537-f7 B HIGZ [A]) ;SEQ ID No.3ff) kA
537#15382 8] (RISEQ TD No.3f537-17 B IGHI538- 17 B IGZ [A]) ;SEQ 1D No. 3 kI
53815392 ] (BISEQ ID No.3H1538-f7 & HIGAI539-47 B HITZE]) .
[0065] W] fyi Ak B M AR FRIAR & & A S FRIE RG] H T RIARG & A L fln,
Rl [ AT DLAE 29340 i L STOUR i Bl K AT i vh ik
[0066]  FE—/NSEfiti /7 b, Pri 2 I AERTAR B SR FLH MESLZE N B bz 5 28 I 25 10— Fh 4
iR (FInEE B PR AT Lok 3 B SR Fm PR 0 20 —Fh g0, B 2 AT A H TNF-a,
CD20ELCTLA4MY) 22 ik o Rkt , FH A BH (1) ik 22 IR AN BT ik B S ) 4 76 S 4 B s AR AN PR T
i) T4 H FEFLE M EE (CHIKY) i 2 BKRIfTAE B TNF-a i) 2 ik 5

i1) f74E B RETFLE R (CHIKV) [ 22 Bk AT 4 1 CD201H £ )ik ;

ii1) A74 AN R AN 4 8 (VEEV) Y22 IKAATAS F TNF-aff) £ ik ; B

iv) A7AEE ZE N R i 4 55 (VEEV) 1 2 BKAIATAE H CD20 ) 22 )ik ;

v) A4 A R i A% # (VEEV) 1 2 BRAIATAE E CTLA4) £ Ak .
[0067]  fi7A4: H FE AL H e B (CHIKV) B2 N Bfihr B i 28 i 28 (VEEV) 1) 22 JIK 0] LA RIRAT
FE I B 2 KB B M £ ik o B 46, A7 42 1 TNF-a . CD20EE CTLA4 ) 22 Jik 7] LA 2 KSR T7AE K]
% KBRS B 2 IR RS ) 22 IKBOR SR A7 LE 1 22 BRBRAB AR IR IR 1) Fr B » B i A8 A ) 22
R TT DL R SRAFAE IR B 4540 2 IR ) B
[0068]  {E—ANSLjii )y 22, fiT 42 [ TNF-a . CD20BRCTLA4 FRIME 1 i) 22 Ik 55 R ARAFEAE I 22 ik
HA 2 /570%.75%-80%-85% 90%. 95%5K 98% 28 & & /7> 41| [A] — 1t o 72— AN Skt /7 Zb , T AE H
TNF-a . CD205LCTLA4 R i 1 ik 7 FRAL A4, Horp -7 45 3 INF -« . CD20 B CTLA4M) R ARAFAE
(R 22 K, 28 22 10% ) 2 B PR A i 2k B4R/ Bl
[0069]  Mf7A: H IR R 2 Ik 5 ATAE 3 PUIR I 2 IREE & B, v] DUAS AL HESG LGS+ SGG . GGS
SGSGHITRGGSTE N I F2k Ik - it A= H il B2 2 Ik (LR #RA “PRV?) HAT4AE A Bl ) 2 Ik (BA
RHFRN PFA”) 2% & 1 S )60 #5 BN BR F . PFV-SG-PFA-GS - PRV ; PRV -SG-PFA-GGS-PFV ; PFV -
SSG-PFA-GS-PFV; PFV-SGG-PFA-GGS-PFV; PEV-SGSG-PFA-GS-PFV ; FIPFA-SGG-PFA-TRGGS -
PEV,
[0070]  #E—/NSti 7 S, AR R IR AL B AR RIORL , F 5

1) A7AEE AL E R EE (CHIKY) [ 2 IKFT A2 3 INF-a ) 2 Ik Rl & 2, H
SEQ ID No.4Fr/R LR T 512 R s

i1) ATAEE L E MR R (CHIKY) 1 2 BEAATA 5 CD20) 2 kiRt & & H , Hi
SEQ ID No.5HrR & IER T 52 B s

iii) fiTHA E =N Hadr DK 405 3 (VEEV) [ 2 BEATAT A B TNF - aff) 2 B Rl & 2
M, HHSEQ ID No.6FT 7~ &R IR 7 F14H Al s B

iv) fiTHE H R W b 5N & 5 (VEEV) 19 2 BEAATAE 5 CD20/ 2 kIRl & 5 1,
HHSEQ 1D No. 7RI &R T 51 2H B 5
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v) T EZ N BB D N 2809 8 (VEEY) B 2 I AT AE B CTLA £ Ikl &8 H
FLHSEQ 1D No. 8FT/RI R IR ST 51 2H Al o
[0071]  F#E—ANsLjiti 5 EH, AR R AL AL S Rl & 8 A e SRR R, TR & A 2 H
HASEQ ID No.4-8[4E—/NFrn B R E R 7 F1 KRl A 2 BT K B A2 1 i ik 2k
H5BASEQ ID No.4-8ME—" NIRRT HI Rl & 8 1 v B A 2 /0 70%.75%. 80%-
85%+90%- 95%=98% 2 FE L ¥ A/ [/l — M o 1 H., I B4 i fi & 85 3 o] DA R AR, Hop e T
HASEQ 1D No.4-8HME— MR EIR T IR G EE , 2 2 10%1 Z Rk B
PR/ SN
[0072]  (2) R Rk  1ig - 40y

TESE 5 T AR S UL B B R IR T A HIAL IR 70 1 » FT IR IR )T 4 G A 7E AR
IR B8 — 7 THD H B A Y R
[0073]  FE—ANSLht 7 S, AR SR AL B R T IR R 70 1, iR % R 7 51 9
o AL HEER 23 A B s 5 il 28 993 B AR RIORE , 40 B FTid .
[0074] Ak FL Hy kB 23 N Sy 5 oG 28 03 B A JOURL IR A% 1 IR 7 91 1) S 491 B0 R AEAN R T
Gt I AL E R EEAR3T99TIES -E2-6K-EL [N E IR 751 » Jmt 2 FL 15 T B R 37997 AKX
76.-E3-E2-6K-E1MIAZ H R 7 41, i =L 15 HE i 2 PRLR2006 OPY- 1/E3-E2-6K-E1 () #% H
TR 741, Y FE L MR B LR2006 OPY - 1#{ 4 5% -E3-E2-6K-E1 AL TR 7 41 , 4w i) 22 N Fii
$ir B i 2 i BE VR TC- 83 E3-E2-6K-EL A% 1 IR T 41| Al b 22 P B v S fii 48 3 B TC- 834K
F2-E3-E2-6K-E1I R H R JF 41
[0075] %o} F2EFLE FEw 5, SR ADE3-E2- 6K - E 17 9 ¥ 0 4% 7 6 15 %1 3% & 40 (SEQ 1D
No.:9) :

Atgageclcgeectceoggleligigeet giiggeaaacactacanceecigeictcagecgecttgeacaccet got gotacgaaaagpaacc gy
aaagcaccilgegealgeligagpacaacgigalgagacccggataclaccagelactaaaagealegelgactigelclccccaccgecaaagac
geaglactaaggacaatittaaigictalanagecacaagaccatatclagotcamgicclgacigegragaagepcaticgigecacagocciale

gcattggagegcaleagaaal gaageaacggacgpaacgcigaaaalccaggtcictitgeagalcggoataaapacagalgacagecacgatty
gaccasgoigcgciatalggatagecalacgecagcgeacgepgagegagecpggatigetigiaageacttcageaccpigcacgalcacc gy
accalgggacactiiatictcgocogatgecogasaggagagacgcigacagtgegalliacgpacageagaaagalcagecacacalgcacaca
ccegticcatcatgaaccacciglgataggiag ggagageiiccacicicgaccacancalgglanagagtiaccilgcageacglacgtgeagag

caccgoigecacigelgaggagatagaggigeatatgccoccagatactcoigaccgeacgel gal gacgeageagiclgpeaacgigaagalca
cagiiaalggpcagacgglpgcpglacaagigcaacigegpippcicaaacgagggacigacaaccacagncanagigalcaalaactgcaanatt
gatcagigecatgetgeapicactiaalcacaagaatippeaatacaactceectitaglcccgegeaacgotgaactcggggaccgiaaaggaaag
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atccacalcccattcccaliggeaaacgt gacligcagagt gocaaaagcaagaaaccciacagtaactiacggaaaaaaccaaglcaccalgolg

clglatccigaccatccgacacicliigicliaccglaacatggeacaggaaccaaallaccacgaggagiggglgacacacaagaaggagettacct
tgaccgtpcclactgagepiciggaggicacliggppcaacaacgaaccatacaaglaciggecgeagalgiclacgaacggtacigelcatgpic
acccacalgagataatcitgtactaltatgagetgtaccecaclatgactglagtcatt glgtcpptggectegttcgtgetictglegat gt g geaca
geagtgppaatplptptptpepeacggepcagat geatlacaccatal gaatlaacaccaggagecactglicecitoctgetcagectgetalpelg
cglcagaacgaccaaggcggocacatattacgaggctgeggcatatctalggaacgaacageageccetgttciggitgcaggctctiatcccget

ggecgectigalcgiccigigeaacigiclgaaacicigecatgetgelglaagacectggellitiiagec glaatgageatcggigcccacactglg
agcgegtacgaacacglaacagigalccogaacacggtgpeagliaccgiataagacictigicaacagaccgggitacagooccatggigiigua

galggagctacaatcagicacctiggaaccaacacigicactigactacatcacgigegaglacaaaacigicalccecteccoglacgigaagiget
glggtacageagaglgeaaggacaagageclaccagaclacagelgcaagpictitaciggagiclacocatilal plgggecgRcgcctactgell
gcgacpecganaalacgeaattgagegagpcacatglagagaaatclgaatciigeaaaacagagiitgealcggeclacagagoccacaccg

calcggogtcggcgaageiccgegicetitaccaagganacaacataceglagetgectacgetaacggigaccat gocgicacagtaaaggac

pocaagitiglcgiggpeccaatglcciccgeciggacacciitigacaacaaaatcgiggtglacaaagaegacgiclacaacalggactacccac
citttgpcgeaggaagaccaggacaattiggigacaticaaagicglacaccggaaagtaaagacgtitatgccaacactcagtiggtactacagag
gocagcageaggcacgglacalglaccatacicicagpeaccalctiggcticaagtatiggcigaag gaacpagpagcalcgclacapCacacep
caccgticggtigeccagatigcgacaasacccggiaagagciglaaattgegetgigg ggaacataccaattiiccatcgacataccgeat geggoctt
laclagggtigtcgatgeacceletglaacggacatgicalgegaaglaccagectgeactcactectccgactilgggggegtegocatcatcaaat
acacagclagcaagaasaggtaaalgigcagiacaticgaigaccaacgoecgttaccalicgagaagccgacgiagaaglagagppgaacicoca

gelgeaaatatectteicascagecctggeaagegecgagittcpegtpeaagtpt petecacacaagtacactpegeagecgeatgocaceete
asagpaccacatlagteaatiacccageatcacacaccacectiggggiocag gatatatecacaacggeaatgteligggigecagaagattacgge

aggamaggatiaatigitgctgtigetgecitaattttaaltglggtpctat gegtgte gtttageagpeac

[0076] X T HEFLE MR T, MASES-E2-6K-E1H) 57—~ i P (0 A% 5 BR e 5138 40 T (SEQ
ID No.:10) :

Atgagiciipccalcccagitiatgt goctgtigpcaaacaccacgiiccocctgolcccagoccoci goacgeect golgclacgaaaagaaccge
aggaaaccelacgealgeligaggacaacgicalgagaccigppiaciaicageigetacaageatecitaacalgicicoccaccgocagogac

geagraccaagpacaaciicaatgiclalaaagecacaagaccatacitagetcacigicecgaciglgpagaagoecacicglpecatagticecg
tagcactagaacgcaicagaaatgasgegacagacgggacgclganantccapiciectigeanalcggaatasagacggat gacagocacga
tiggaceaagelgegiialalggacaaceacalgecagragacgcagagagepcgpepctatitglaagaacatcageaccgigiacgatiactgg

aacaalggeacaciicalcclggoccgalglccaaaagggpaaaciclgacggiggralicacigacaglaggaagatiagicacicalglacgca

cccalttcaccacgaccctoctgigataggtcgggaaaaaticcalicccgaccgeageacgptaaagagetacciigeageacgtacgigeagag
caccgocgeaaclaccgagpagalagaggtacacatpoccecagacaccect galegeacallaat gicacaacagiceggeaacgtaaagate

acagicaalggecagacggtgcgglacaagtgtaatigegptggctcaanatgaagpactaacanctacagacanagigattantaactgcaaggtt

gatcaatgtcatgecpegpicaccanticacaanangtppoagiataacicecelelggtceegeglantgetgascli gEg gaCCEARANEEARAR
altcacalcccgiticcgclggcaaalplaacalgcaggglgcclaaageaaggaaccccaccgigacgiacgg gaaaaaccaagicalcalgeta
clglatectgaccacccaacaclcctgicctaccgpaatatgggagaagaaccaaactalcaagaagagtggpipal pcataagaagpaagicgtg
ctaaccglgocgacigaagepelcgagpicacglgpgpcaicaacgagecglataagtatigeecpeagtiatclacasacggtacagcccalgg
ccacccgealgagataaticiglalianalgagetgtaccecactalgaciglaglagiigigticagiggecacgilcataciccigicgalgglgggta
tggcagegeppat glpcalptptgcacgacgeagatgealcacaceglatgaactgacaccaggapetacegtcoctttcctgettagectaatatg
clgcatcapaacagclaaapepgocacataccaagageetigegatatacetgiggaacgagcageaacetitgititggetacaagecctiaticeg
clggcagecctgatigtictalgcaactgtctgagactcliaccatgelgetglaanacgtipgclitittageeglaatlgagegicpglgcccacact gl
gagcgcgacgaacacglaacagigalcccgaacacggigggagiaccglataagaciclagicaatagacclggelacagecccalggatigg

agatggpaactacigicaglcacitiggagecaacactalcgetigatiacalcacgigegagtacaaaaccgicaleocgicicoglacgigaagiget
gcpgtacageagaptpeaapgacaaaaacclaccigaciacagelglaagpicitcaccggegictaceeatitalgipprpegpepoctactgett
clgcgacgelgaaaacacgeagtigagcgaageacacgipggagaagiccgaatcalgeaaaacagaatitgeatcageatacagpgcicalaccg
catctgeatcagetaagetocgogtoetitaccaagpaaataacatcact glaactgeclatgoaaacggegaccatgocglcacagitaaggacge
matmaltgtggggmaatgtclmagcctggacacﬂucgammaaaltgtggtgtamagglgmgtﬂatma:ggadmgcmu
tggecgcappaagaccagracaatiiggegatatccaaagicgeacacct gagagtaaagacgiclatgctaatacacaactggtacigeagagac

cggclgliggptacggiacacgtgecataciclicaggcaccalclggeittaagialiggelaaaagascgeg gRpeglcgel gragoacacagoac
calliggclgccaaalagcaacaaacccgplaagagCpgigaacigegecglagggaacalgoeccalciccalcgacalaccggaageggcclic
aclagggicgicgacgegeccictitaacggacalgicgligegagglaccagecigeaceoaticclcagaciltgggggogtcgecatiatiaaata
:gcagccag:angaanggcaagigigcggtgcnﬂcgalgaclaa:g:cgt:a:laucgggaagugagalagaagugnagggaaltﬂcagcl
geaaatctetitetcgacgpectiagecagepecgaaticegogtacaagicigttclacacanglacacigigcagecgagt gecacceoce gaag
gaccacalagicaaclacccgpegicacalaccacecicgggglccaggacatciccgelacggcgatgicalggglgcagaagalcacgggag

glglggeactgglgtigelgiigecgeacigaticlaate gtgglgelalgeglglcglicageaggcac

[0077] X FIEFLE TR EE , gnhd 4855 -E3-E2- 6K -E1 ) 7~ o1 fr A% T R )7 41 iR an F (SEQ
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ID No.:11):

atggagttcatcoecgacgcaaacttbictataacagaaggtaccaaccecgacoctggge
cccacgcococtacaattcaagtaattagacctagaccacgtccacagaggcaggeoctggge
aactogeccagetgatetecgeagtecaacaaattgacecatgegegoggtaccbcaacay
aazgcctocgcagaaatcggasaaacaagaagocaaaggcagaagaagcaggogocgcaaas
Cgaccraaadgcaaaagaadcaaclaccacaaaadaagocggcti caaaagaagaagaaac
cagquccgtaggoagagaatgtgratgaaaattgaaaatgattgratocticgaagtcaay
catgaaggoaaagtgatgggctacgeatgoctggtgggggataaagtaatgaaacoago
acatgtgaagggaactategacaatgoogatecbtggetaaactggeatttaagoggbogt
ctasatacgatcttgaatgtgcacagataccggtgcacatgaagtctgatgcocctcocgaag
tttacccacgagaaaccegagggogtactataactggeatcacggageagtgeagtatte
aggaggcoggttcactatcocgacgggtgocagocaagoogggagacagoggoagacoda
tottogacaacaaaggacggogtggtggecategtoctaggaggggccaacgaaggtgeo
cgeacggocctetecgtggtgacgtggaacaaagacategteacaaaaattacecatga
gggagccgaagagtggagcectogeoctocceggiecttgtgectgttggoaaacactacat
tococtgotetcageogeottgoacacocbgetgotacgaaaaggaacoeggaaagoacd
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ttgogeatgottgaggacaacgtgatgagacooggatactaccagetactaaaagoate
gotgacttgeoteoctooccoacogocaaagacgoagtactaaggacaattttaatgtetata
aagcocacaagaccatatctageteattgtoctgactgoggagaagggeattegtgoeac
agccoctatcgocattggagogcatcagaaatgasagraacggacggaacgctgaaaatoea
gotctotttgeagatogggataaagacagatgacagocacgattggaccaagetgoget
datatggatagccatacgcoccagoggacgoggagogagcoccggattgeottgtaaggactca
graccgtgracgatcaccgggaceatgggacactttattetegocogatgoccgaaagyg
dgagacgctgacagtgggatttacggacagragaaagatcagocacacatgcacacaco
cgbtccatcatgaaccacctgtgataggtagggagagogtticcactotogaccacaacat
ggtaaagagbttaccttgeageacgtacgigragageacegetgecactgotgaggagat
agaggtgcatatgocccoragatactecotgacocgecacgetgatgacgocagoagtotggoa
acgtgaagatcacagttaatgggeagacggtgeggtacaagbgeaactgeggtggetca
dacgagggactgacaaccacagacaaagigatcaataactgoaaaattgatcagtgeca
tgetgeagteactaatecacaagaattggaatacaactococtttagtecagegeaacy
ctgaactocggggaccgtaaaggaaagatcocacatocococattococattggoaaacgtgact
Lgocagagtgocaaaageoaagasaaccctacagtaacttacggaaaaaaccaagteaceat
gotgotgtatectgaccatoogacactottgbottacogtaacatgggacaggaaccaa
attaccacgaggagtgggtgacacacaagaaggaggttaccttgacegtgoctactgayg
ggtctggaggtcacttggggraacaacgaaccatacaagtactggocgoagatgtctac
gaacggtactgctocatggtcacccacatgagataatcttgtactattatgagctgtace
ccactatgactgtagtcattgtigtoggtggectogitogtgottotgogarggtggyc
acagragtgggaatgtgtgtgtgogracggegeagatgecattacaccatatgaattaac
accaggagcoccactgtitooctitoctigotcagoctigotatgeotgocgtcagaacgaccaadg
cggocacatattacgaggetgoggeatatetatggaacgaacageageccotgbtotygg
ttgraggctecttatocoogetgygeogecttgategtoctgtgocaactgtctgaaactett
goccatgotgeotgtaagaccoctggottttttageoocgtaatgageateggtgcoccacactyg
tgagogogtacgaacacgtaacdagtgaticccgaacdacggtgggagtacdogtataagact
cttgteoaacagacogggttacagocccatggtgttggagatggagctacaatcagtcac
cttggaaccaacactgtcactigactacatracgtgogagtacaaaactgtcatooect
cocogtacgtgaagtgoetgtggtacageagagtgraaggacaagagoctaccagactac
agctgcaaggtctttactggagtctaccecatttatgtggggecggegectactgettttyg
Cgacgocdaaaatacgoaattgagogaggracatgtagagaaatctgaatecttgeaaaa
cagagtttgcatocggoctacagagcococacaccgeatocggogtcggegaagectccgegte
Cctttaccaaggaaacaacattaccgtagetgoctacgectaacggigaccatgoogtcac
dgtaaaggacgocaagtitgtagtgggeccaatgtoctoogoctggacaccttttgaca
acaaaatcgtggtgtacaaaggcgacgictacaacatggactacccacctitttggogoa
Jgaagaccaggacaatitggtgacattcaaagteogtacaceggaaagtasagacgttta
tgocaacactocagttgotactacagaggoocagragecaggeacggtacatgtaccatact
Cctocaggoaccatctggettoaagtattggotgaaggaacgaggageatogetacageac
acqgeacogttoggttgecagattgogacaaacodggtaagagotgtaaattgogotgt
ggggaacataccaatttccateogacataccggatgoggoctttactagggttgtagaty
cacactotgtaacggacatgtcatgogaagtaccagoctagcactcactoctocogacttt
gggggcgtcocgocatcatocaaatacacagctagcaagaaaggtaaatgtgeagtacatte
Jatgaccaacgeogtiaccattiogagaagoecgacgtagaagtagaggggaactaocage
tgoaaatatcottctcaacagecotggraagecgocegagtttocgegtgcaagtgtgetoe
acacaagtacactgogoagoccgcatgocacoectccaaaggaccacatagtcaattacoe
agratcacacaccacocttggggtccaggatatatcocacaacggecaatgtecttgggtge
agaagattacgggaggagtaggattaattgttgetgttgotgecttaattttaatigtyg
gtgectatgogtgtogittageaggoactaa.,

0TI FL B e B, DA 52 -E3-E2-6K-E110 B — =l A% B R 7 5 f ik o R
(SEQ ID No.:12) :
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atggagttcatcocaaccraaacttittacaataggaggtaccagectocgaccctggac
tcocgogocctactatoccaagtocatcaggoccagacogogeootcagaggcaagotggge
aacttgccragectgatectcagecagttaataaactgacaatgogeogoggtaccacaacag
aagocacgcagygaat cggaagaataagaadraaaagoaaaaacaacaggogocacaaaa
caacacaaatcaaaagaagcagccacctaaaaagaaaccggectcaaaagaazaagaage
cgggocgragagagaggatgtgecatgaaaatcgaaaatgattgtattotogaagtecaag
cacgaaggtaaggtaacaggttacgcgtgocctggtgggggacazagtaatgaaacecage
acacgtasaggggaccatcgataacgoggacciggocaaactggeooctttaageggtoat
ctaagtatgaccttgaatgogogragatacocogtgocacatgaagtocgacgettogaay
ttracccatgagaaacoggaggggtactacaactggcaccacggagoagtacagtacte
aggaggcoggtitcaccatcoctacaggtgotggraaacoaggogacagoggcagacogsa
tottogacaacaagggacgogtggtggocatagtcttaggaggagetaatgaaggagoe
cgtacagocococtoctoggtggtgacoctggaataaagacattgtocactaaaatcacococoga
gggggocgaagagtiggagtcttgeocatcoccagttatgtgectgt tggecaaacaccacgt
tocccctgetoccagoococttgracgecctgotgotacgasaaggaacoggaggaaacs
ctacgeatgcttgagygacaacgtcatgagacctgggtactatcageoctgotacaageate
Ccttaacatgttctcococcacogocagogacgocagoacfaaggacaacitcaatgtotata
aagoracaagaccatacttagoteactgtococgactgtggagaagggcactogtgooat
agtccocgtagecactagaacgcatcagaaatgaagogacagacgggacgotgaaaatoca
ggtctocttgcaaatdgdaataaagacdggatgacagecadgattggaccaagectgegtt
atatggacaaccacatgoragcagacgcagagagogoggyggetattitgtaagaacatea
gracogbtgtacgattactggaacaatgggacactteatootggocogatgtocaaaagg
ggaaactctgacggtgggaticactgacagtaggaagattagtocactcatgtacgecaca
catttraccacgacectectgtgataggtogggaaaaattccattcoccgaccgecagoac
ggtaaagagctaccttgecagecacgtacgtigoagagcaccgoocgcaactaccgaggagat
agaggtacacatgoocceadacaccoctgatogeacattaatgtcacaacagtcoggea
acgtaaagatcacagtcaatggeccagacggtgecggtacaagtgtaattgeggtggetea
aatgaaggactaacaactacagacasagtgattaataactgeaaggbtgatcaatgtea
tgocgocggtcaccaatcacaaaaagtggcagtataactococtoctggtoccgogtaatyg
ctgaacttggggacogasaaggaaasattcacatocogtttcogotggraaatgtaaca
tgeagggtgcctaaagcaaggaaccocoacogigacgtacgggaaaaaccaagtcateat
getactgtatoctgacoacofaacactoctgioctacoggaatatgggagaagaacoaa
actatcaagaagagtgggtgatgcataagaaggaagtcocgtgoctaaccgtgococgactgaa
gggoctcgaggtoacgtgggdeaacaacdagoogtataagtattggecgeagtratctac
aaacggtacagoccatggccaceogeatgagataattctgtattattatgagetgtace
ccactatgactgtagtagttgtgtocagtggecacgtitocatactiocotgtegatggigggt
atggragcggggatgtgecatgtgtgecacgacgecagatgcatcacaccgtatgaactgac
accaggagotacegteocctttoctgottagectaatatgetgoateagaacagaetaaag
cggccacataccaagaggctigocgatatacctigtggaacgagcagcaacctttgtttigg
ctacaagoeettattecgebggoagoactgatbgttetatgeaactgtetgagactett
accatgctgctgtaaaacgtitggottitttagocgtaatgagegtcggtgoococacacty
tgagogegtacgaacacgtaacagtgatoocgaacacggtgggagtacegtataagact
ctagtcaatagacctggctacageoococcatggtattggagatggaactactgtocagtoac
tttggagocaacactatogottgattacatcacgtygogagtacaaaacdgtoatecoogt
ctoccgtacgtgaagtgotgoggtacagecagagtgraaggacaaaaacctacctgactac
agotgtaaggtettcaccggeogtctaccocatttatgtggggoggogoctactgcttctg
cgacgetgaaaacacgragttgagogaagdacacgtgdagaagtecgaatcatgoaaaa
cagaatittgocatcagcatacagggcoctcatacocgocatctgeatocageotaageotoogogte
ctttaccaaggaaataacatcactgtaactgoctatgcaaacggegaceatgocgtcac
agttaaggacgccaaattcattgtgoggocaatgtettocageoctggacacctttocgaca
acdaaaattgtggtgtacaaagotgacgtctataacatggactaccegecotttggogea
gogaagaccaggacaatttggogatatocasagtogoacacctgagagtaaagacgtota
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tgctaatacacaactggtactgoagagaccggotgigggtacggtacacgtgecatact
ctocaggraccatotggotttaagtattggetaaaagaacgoggggegtegotgoageac
acagcaccatttggcotgocaaatagoaacaaacccggtaagagocggtgasctgogocgt
agggaacatgoocatctecatogacatacoggaageggect teactagggtegtegacy
cgocctoctttaacggacatgtocgtgogaggtacocagectgocacccattoctcagacttt
gguoggogtoegocattattazatatgecagodagoaagaaaggraagtgtgeggtgeatte
gatgactaacgocogtoactattogggaagotgagatagaagttgaagggaattctocage
tgcaaatctetttctogacggocttagocagogoocgaattoocgogtacaagtetgtot
acacaagtacactgtgragocogagtgocaccococgaaggaccacatagtcaactacco
ggcgtcacataccaccoctocggaggtocaggacatctococgotacggocgatgtcatgggtge
agaagatcacgggaggtgtgggactggttgttgetgttgeegeactgattetaategtyg
gtgctatgocgtgtocgttocagoaggoactaa.
FE— SN TT S AR IR LR b TR A% R 73 5 i B A, FL o B i A4
AR5 5 TR AL IR 70 T B PR R ) RIS 1 7 51
[0078] ik 5 41 (1 S 9 ELAEAR AN B T« R 3 7 anCMV J5 8l 1 SR BT AR N PLAS 35
Kt Lac phoAfMtac J 2l1¥ « SVA0 5 JIATHE 1] J5 21 NI 4% S50 B L TRV J5 8 17
[0079]  #RHEW0/2012/006180 , AR #5 A N 51 AT LAl 6 Rk B A, FIrik 225 SCRR Y 4= 7
NITAEAIEE 51 45 & 2R SCH .
[0080] W FH-FFRIAFHTAE I FEFLH HER EF (CHIKY) (¥ 2 BR RN 5 2 Ik (9 mil A5 25 1 ) 44 1)
S EFEIR T LA N BB VLP_CHI 512344 (SEQ 1D No.:23) , Je& A CHIKV VLPEZAZ R
(SEQ ID No. 28;SEQ ID No.:29fr7n B AHMN 221K 7 41)) s MVLP_CHT 5322 fA (SEQ 1D
No.: 24) , & A CHIKV VLPZAZTFER (SEQ 1D No. 30;SEQ ID No. : 317 AH N Z LR
Fe31)
[0081]  #REUS2012/0003266 , AR H AN 51 AT LAl 56 R ik B A, FIrid 225 SCRR Y 4=
NITAEAEE 51 45 & 2R SCH .
[0082]  wJ H - RIAATA H 22 A E L B I K 55 (VEEV) 1 22 BRI 9T 5 22 A ik 2 1 A9
BARSLBIHERT UL N4 : VLP_VEEV VLP 518#4% (SEQ 1D No.:25) , H A4 VEEV VLP
Z 1212 (SEQ 1D No. 32;SEQ ID No. :33fra~HI AN 2 FE /L FP41)) ; VLP_VEEV VLP 519%
A (SEQ 1D No.26) , KA VEEV VLPZAZH R (SEQ 1D No. 34;SEQ ID No. : 3587 AHR
FILER P H) s FIVLP_VEEV VLP 538%44 (SEQ ID No.: 27) , A& VEEV VLPZ X F IR (SEQ
ID No. 36:SEQ ID No.:37HT/RMAHN A EERR T 1)
[0083]  FE—ANSfiti s S b, AR W] it .
1) IR T, TR R 7y 1 G AT A B S L M 55 (CHIKV) 1) 2 IRART A2 H
TNF-aff) 2 Ik & 8 E , FLEHSEQ 1D No. I3FRIIZ IR 7 41 4L
1) BRI T, IR LR 7r T S A AT A B BE AL H HE 75 (CHIKV) 1 2 Ik ANATAE H
CD2011) £ RkIf Rl 25 1, FLEHSEQ 1D No. 1AFT/R AL IR 17 51120 1 5
ii1) BIRI> ¥, Frid B oy T gt 7 A2 B 22 9 B b S 1 2 9 7 (VEEV) [ 22 ik A
T4 A INF-aff) Z K Al A 8, FLEHSEQ 1D No. 15FT/R AL H R T F1 240 A s
iv) BRI T, iR R 7y T Sm A AT A E 22 N B R S i R R 7 (VEEV) 1 22 Ik AIAT
42 5 CD20M) 2 Ikl & B E, FeHISEQ 1D No. 16 A% 5 R Fr 41 20 A B
v) RZBR YT FIniRAX IR 73 1 SRS AT 2R E 22 N E b B i 25 7 (VEEY) 1 22 IRAT
A H CTLAAKI Z IR IR & 8 1, FLFHSEQ 1D No. 17THT/RIIR KRR 7 5114 K o
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[0084]  FE—ANSLiFy SH, AR B EREAL IR 701, HE B B ASEQ 1D No. 13-17ffE—4
BT 7~ B2 R 17 B A% R 53 TAB T K « TR B AR 4y 75 B SEQ 1D No. 13-17f1
E— MR R P 5 AL 7 T T B 2 /0 70% 75%. 80%- 85% 90%- 95%EL 98% 4% 1 12
¥ AR — 1 11 B, Frid B AR 4 F v LA AR R, Ho kT B SEQ 1D No. 13-17f1
fE— AR TR AL R 73 T » 28 22 10% ) LR BR O B e Fn/ B
[0085]  (3) &M

TEEE =5 T, A SR SR L2064, A0 2 75 A i BA 38 — O T Hh 4 (AL i Jks A / B 7E AR
R 7 TH R SR AL R 7 T
[0086]  FE—ANS T R AR SR AL S, B & LT IR B LB LT N BB
VG 4 355 2 BE R B L BT iR AR 7 T
[0087] Rk & W] LAt — 30 A 252 b mT e 52 IR B AR RN / B4R 71 o e 750 1) Sz B A 5 4H
AR FRibiEWR (Sigmalke 7l R4t, Sigma-Aldrich) .
[0088] Ak B Z5W4H & W mT A B — 3 P R B P B 2 B 1 A 2 A, U
EATTAN T AR BT H A5 o 1 0, 635 40 DR 778 P 0 4RI R T 40 R DR T 1R A 4
TNFHUAA (5] 40 5% 5 ) 5 B0 BT IA R 5 40) W BUVEGF LA (1 dn DUAR S pu AR BR 5 bt) 4 i
Al - 32 A 35 PR i an BrHER2 P4 (491 4 i 22 B 1) W BLEGFSZ AR P4 (191 4n v 22 & B 40) i
VEGF&E A (B 4nnR it J&) A5 28 115 71 dn 3Rt B 2% A 7 35 ] L R 36 a], il DL Tk
1BIT -
[0089]  7EZ Fhid PE R 4L & b, ST BN TH0 A T R Al 22 4 1, W& 24 3 sk gk b &
(NN ER
[0090]  ASCHT FHRIARTE “4H-67 fE 484 P Fh Bl TE 22 P 1 B 29 DA B — SEAR BRI & 0 TR X
[E) I 25 1 B8 3, alOfE 0 3 1 DR B P S i [R) e i e 68 b 0 LA TRTBR M b s 7 o,
HOXFERI 8 TAENUR NS4 T VR TT B UK PR A2 43, I 72 IR — B ]
[0091]  FE—ANSLiti s b, FriR SR S L6 ALFEDNAYE 1 o fE— NSty B
AR WA IR DNAYE 1 L5 5 A CoGI B AZ IR -
[0092]  (4) PRAEPUIRRI 73k, B W B 775 3697 B B B M B U7 vk, TR Sl sh
W5 TR/ Bl s T e B R I S B B B B T T YR YT R I T v M s S I T v fEEL R
I b I PUR RO 5k R AR ROk AR T vk

TE S VY J5 T, AR A B AL = AR BUAR I 5 v B HE A 70 A R B 26— T 1D R SR AL A
W RN/ BAE A A B B8 — 7 T AR SR A LR 43 5 LBl Bk o
[0093]  mJ A FH i AREE A, {78 A% i BH 28 DU 5 T 7= AR R p s N YA o BRI, 7E — AN St 58
Hh, TR R A 28 DY 5 T R R L 5 vk — 2D L FE AR A N SR L sh W AR I PR NIRRT A
.
[0094] WP AE AR BH 25— J7 T P R A4 B SIURE AN/ 57 A R BH B 5 T R SR AR A R 2 T
BHEBSTEE BT RSB E AT, SN EIRT 4 B BTid B3 50N 40 i Z 0 240 i
HLBE 5 4 T B B, s fE R o T AT B FTI £ 1 4 928 40 B 451 G BT e AN T 400 g o
PR, SR G G B s T Inid B .
[0095] A REAS KB , BT i o B RO 0] LA FH T S 81897
[0096] 7528 F. 75 THI » A J B B A G 28 119 1 7 V5 VR TT H B S BE PRSI 0 5 1k AEIR 7L 3))
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Vb 5 AN/ B SR BT XL 1) G 8 I8 25 () T v AR T e RE IR 7 %, B FE K E A R B 5 —
T T RS H A Yeh T AL .

[0097]  FEEE/N 7 TH , AR R B R BEA B G B 1 7 1 B HEHE 0 A A BH 565 DY 5 Th e 2 L 4t
s T LB o

[0098]  FEEH-L 7 1l Ak B SR BETE B W A0 My b s U R 1) 7 v, R A AE A i B B —
THT A 2 A () 0K 1/ BYCPE AR R BH 28 0 T SR A R R R 40 T~ S LBl ) e fi .

[0099]  FEEE )\ J7 I , 4 5 BH B AH = AR 5 AR i B 55 — 0 D A B AR 1R SO 1) 92, AL - o) 4%
0,55 G B A R A% 7 R 37 F1 1R 22 IR 5 3% 97 O FH T 3 225 DR % R (1) A, DA 3R BT SR S8R 5
FEN T P O o

[0100]  7E—ANSjiti 5 e, AR B ER A P2 AR TR I 7 3 B R A 0 b B ids 1) 2R AL A B
73 N Bt b S B0 48 995 15 RE URL AN/ B a0 b BT IR I RZ R 2 1 S50 FLsh W B fik o B P AR I p A T
A ] 5 AL B P s 5 1 28 00 B AR RIORL H B B B LR BT IR AL R 2 - b () Bt
JR e TR L A PR o P2 AR AR R BH AR BE TR B 7325 mT DL o] BT P2 AR A X LR (B anTNR
a.CD20AICLTA4) . v P P ik Bl 2 ve BE HUAR I 77

[0101]  FE—ANsiti 77 S, ad ik 7= AR 2 K BH B BUAR IR 07 3 i 3R A5 B oA FH T 3 da 2
B B e B 7 VE T LR TSR BUARSS T I AL -

[0102]  KHRA B, AR B 2G40 FH T e A1 U H R, Brid e 715 T30 97 H
Sy GBI PR M08 « 28 M 0 481 G 8 P Mt LS S VRN I 45 S A A8 1 BH ZE
JIi 3 AR Py I 2 S A 922 9 455 TR

[0103]  FE—AMILIL ) St 5 58, A BH B AR 1) G 92 U 59 2 AE Il FLh P b i 5 A/ B
SERET XTGP L o TR I, 7E — AN St T R, Ak B R AL AE IR FLEh W i S A/ B
ST O T D ) B g LA Vs, B AR SR IR A2 T BT IR IR AL T LB )
(1) S B FEEAN R T N

[0104] PR DN i 2 Hik vl T30 97 500 , BT DLAS KR B S (L i 7 vk FZ & Wl TR 97 9%
I3 o T, 53R 1 H F1 28 1 SRR R T MR 4 A I PUR B 3R L 2R R B bR R AL 45 A T
AT FHF 897 R LR 24 1500

[0105]  #E—ANSZjtiy &b, T A R WA ) 2 20— i S5 3 1rp A28 1) &8 /0 — PR . 24
FF 2 BH A 28 20— Fh e J A2 3R 1P F 48 1 25 /0 — P BERR I, A S BH S04 A 0T« 43 B85 ) 4%
R R A VAN R TR Y7 3R LR IS M BRI (S LR 1 “FHIE”) »

[0106] i 4n, 24 FH T A Jk B 1 22 /D — Fh e i A2 — Pl 22 Pl fe S i), AR i B B2 AL 1 Sk
53 B HIRLIR B S WA 73T IR TT R IE -

[0107] SR I SE ) B FEE AR F-VEGE 3R J7 A= K A 752 44 . CD33 . CD20 FErbB2 . 24K £1
B PP ERE 2 P B S B A B 2B 045 TR SN B0 IR R AR el R 22 Ao R
P v LA B i

[0108] 54, >4 FH T A U BH 1) 28 /D — e Jis S e A FF B 1 B, A R BRI 1) 0 5 ) A%
TR AR A RN 5 mT BB B IR PRI BRI

[01091 {54, 24 T A< & B ) 2 20— Fh g JR R TNFali) , A 2 B AE 0 00 28 B R R L 34k
AT I TI697  RO0E s B B 85, B0 46 8 KGR AE G 2 5 4R B oo & e 5
T S P 48 5
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[0110] {54, 24 FF A & BH ) 22 20— P Ji J2 CD20H , A A BH B AL 1) 40 B8 B AZ IR S 304K
HEMATETTHTIRIT : B SR, A FE R KPR E ST % FISLE; i , BEIFE & &
WREREE

(01111 5, 24 T A A W A &8 20— Fh i JR = CTLAAR , A S B F A () 20 B PR A% I 304
HA WA VAT TR T e B4 SR B A TiE A T &%

[0112] 25 e Rk e R L MR B2 TN T L 5 o 28 1 R85 RO REIR DA R L e B s N Bz
L0 28 1) 7 KB4 ¥, I VLP ] DL &b K e s e A FH DR [ [ 16 4 P % JHL 2 B 3
Y B R - A e e T A S

[0113]  fE— 5 1Hl, A K IR MEEE VR AN F 23 P 7, A L &5l
BN S N T - i 2 8 B A IURL AN / B a0 b BT IR A% IR 73 45 T TR L3 » A B $ AL 1)
AL MEBZR N By Fr 5 i 8 75 B AR RIURE KL 40 3t 8 1) 5 W A Y o 2 — NSt =, R R
FRARL ) J L M B N i G 8 0 BE AR URL A2 2 /D — B R — 2RIk R4 (B EIE
Wi ) 5 BT IR P i 0 15 70 2 L M BN s P4 Bt P -5 i 28 8 B A R o

[0114]  FE—/NSiE 7 R, AR R AL T 77 AR FE A K B 58 — 7 1 A SR A i) JE L e
Z3 N Ll ik 98 995 BEAERIORL IR 73 B0 HE - 1) 25 B0 25 G B BTk 00HE (1) % 1 IR T 2 1A 2 PR 5 5%
TR FH P IR JE DR 3 e ) A0 i, DA 2R 02 Bl ik 0k 5 AR [RTUAC By i Jksr o 76 1% S 7 R, ] A
W TV AT B Y o FH T 5 Y 2 B R T DA S 29340 MY . VL PR [m] Wse v /05 78 FH A, 2 IR ) iR
i JL A J5 SCEE 25 AR 3G 7R 2, IF HLnT gt — D B0 4 P B 0 A S R B 7R 2 R 4l AL VLP 7
— NS T R FEAS R B B )\ 7 THT A S AR 1R 7 A L R B N B L G 8 9 B A HURE
W7l LB g — D R, Hop iR gt P R 1) 2 % B R A AR M A PR S A BT
R R AR AE R B B B S S 1) o A R PR B B, B iR RN - R v i
FIC- AR AR JE 2 Al 23 A1 BE B9 30 A B/ (s A %15 A5 AZ12 A5 AE1l
A5 AF10 A5 AEs A8 AZ15 A8 A%E13 A.8 AF12 A.8 AF11 A9
AZ12 A9 Ax11 A9 Ax10 A0 AFE11 A).

[01158]  Huis RG240 Ak J& T R T AR BT IR » DA SR A9 93 S A7 451 G o 25 B AT B » ‘&5 R 48 K R T
ABeHA E S EE, MR H BB XA RN 52 R I8 I A% 5 05 07155 S 45
X E S PR BT R A ER o 9 T v AR e T S BRATIT R O sk S A E
S HUE I E A AL o B AR I 5 R BRI Y s A A T, HoK S
S PR R ER I . 5 50— U R e R0 WAL 4t S 0% 7 vk AREE & B 2 PR g i
TEBANAE H M58 15 5 1@ 2 I S EOS AR L2 1 I B Z AL T T R, AU st
X G 92 SR R B AR B 2, T H e A B B B R i Sz 4

[0116] 25 LU RS, K e du IR A A B, SR T DA T S i 45 e 2= PR 1) A & B ) 9

SE e {51
01171 (1) il s 2k L 5 Al s FERURE , 60555 83 45 14 22 KA AN TNFa B

TvE 55 L1 M B 45 44 22 KRl & 1Y TNFa 22 Jik Sl AR E 20, TR K I TNFa
FERIRFAT N R =R IR, A R & 2, HA TNFa B ARk (TNFa B R ) Fr B I8 I 432
SLAETNFa- 7 A2 BR AN - FNC- A3 (R T4 TNFa - A28 ik 5 3 5L 15 M0 5 45 0 22 ik ) 53
FLHHE 85 45 1 2 kAl &, 5 B0k AL F 0 B AR RIURL IV RS RaE , I IR F0RL B 25 5 5 45 14
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2 RN TNFa B4 - F7 A ik
[0118]  VEANhiF, 4 IR 4 N TNFaff) 2 4% 1 B A8 1 LA il 2% Zm A A8 1 1 TNF a - 7 42 BK 1)
R, HhAE N E IR TNFa- 117 4 IRIIN - K3 /5 Z1 I RTPSDA SGG & 4 A4 TRGGSIE £2 2]
TNFaffjC- K5 (3 WWE 1T RIISEQ 1D No.18-20) ¥ Frfs 2 #% i 46 A\ B 25 SEQ 1D
No. 21519~ B IGFI520 -1 B QI Z 45 7 2 8], AR EE ks (BL R FRCNCHIKV-TNFa4) ,
Tk HE AL R EE ALK, A BB i K TNF - 437 48 JOk 4 O\ 31 1L T 25 45 09 2 IR 1K)
E2 (C-E3-E2-6K-E1) .J J5 , F12501g CHIKV-TNFad#4 4e293FZME (1.5x10°4 i /m1) - K7 ¥4
RIGUEE EIEW TS IS % |0pti Prep (Sigma D1556) b, 4R 54T 8 550
(20000rpm, 120min) ,fd FHHSW28%% 1, LAMAEVLP (B Jos 25 FORL) o 4K 48 I VLP 50pti
Prepiie & T 28 FERR B , AR Ja 7R AT 3 250 (75000rpm, 4/, {f FINVT100%% 1. #8585
O i s AR 2L I VLP o AL 5 R AL 0 B3 25 74 22 IR S8 6 (P TNFa 1) VLP 1) Rk 4 2 [ J B
TR LAAIESE , {8 FHCHI VKA St ik (ATCC: VR-1241AF) FITNFaks: F 1t 44k (Cell Signal:
#6945)
[0119] 4 ZETNFa b 44 o U 5E B BB, TNFa- f7 A2 R RN - 2 i 5 3 RN C - oA i ik 32k 22 [ 7 25
]2 8548 .27 A
[0120]  (2) il & 25 P Bt 5 0 98 I8 B UKL, S0 55 93 35 454 2 IR AN TINFa - fi7 A2 ik (B
J~”VEEV-TNFa VLP”)

PR R (1), il 5 9wt 22 P4 S T A 48 998 55 45 14 22 IR 22 A% EF B 5 1) 4w B
B I TNFa- 728 K1 2 3% 5% (3 WLSEQ 1D No. 15) , AR Rk ik , 1235 75 293F 4 iy
L,
[0121] 3@t 2% BE A6 B B8 00 4 ALVEEV - TNFa VLP. Wyki& 477 , TNFa-fi7 4 ik FIVEEV K ik £
R EN 2845 DALIESE , 43 54 FH TNFa B 5e B idds (R IED) FIVEEVZ ek difk (RIED (S WE
2) .
[0122] 4 ZETNFa b4 o I 5E BE BB, TNFa- f7 A2 Bk N - 2K i 5% 3 RN C - oA i ik 32k 22 [ 1 25
A2 8548 .27 A
[0123]  (3) 7EAJZEM /N B AR A MIHT A TNFafifA

BN 3 N3 (BF2Hn=5) K& HE 3R (1) il 4 16 L5 93 B3 45 74 22 ORI N TNFa - 77
A 22 B S FL S T R RE B0k (BL R RN “CHIKV-TNFa”) AL & AN TNFa-f7 4 2 Bk 1 £ 1L
R EE RE UL (LA AR “CHIKV-VLP”) (32 J8 Eak (2) il €5 1AL 5 8 25 45 14 2 IR AN TNF
a-fi7AE 2 IR 22 9 B s 5 G 28 9 BEAERIURL (LA R O “VEEV-TNFa”) AL & AN TNFa-f74: £
JOR B4 2% P9 it T o 48 95 B AR UL (DL R FR N “VEEV-VLP”) BiiE 3 (EFPBS) , RN 45 7 %4
INER S FESEIR AR (LA RN “OJ8”) A8 — k% T Ja 3 (CL R FON “SH) 45 T/, i R
Frid : 2H1: VEEV-TNFa  (0J#) .CHIKV-TNFa (3J&) ;2H2:VEEV-VLP (0ff) \CHIKV-VLP (3f) ;
F3:PBS (0J&) \PBS (3JH) -
[0124]  SEEGTHF46 f5 6 F , AR /0N BRI I I o 5 1] 46 1037 » {6 FHPEEL TSARR - B4
TNFa g [ FIELTSA, A A 7= A2 I BTN TNFadip i 45 SRR BH , 4025995 55 45 14 22 B AN TNFa-fi7
A= 22 BRI 9 B FE 0RLZE /N B S BTN INFadiiig (3 1LK9) .
[0125]  (4) hll#& 2 N B 5 Ji 8 s E A O, G0, 25 3 B3 45 4 22 KRN CD20 J7 B

P IR (1) AT (2) , I8 %5 BB B S 0 4l4L VEEV -CD20  VLP, 3 H.CD20 AIVEEVH) A
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B R IKX 4R A B EN 28 A5 DAAE SE o /F N CD20 A B TYNCEPANPSEKNSPSTQYCYSIQ (SEQ 1D
No.: 21) , FE-S5 722 P B b 55 i 48 993 B 45 44 22 KR & 0 Hi it
[0126]  47ECD20 &% 1A W 2 FE BSHT, CD20 JFr B IIN - AR by 5 225 AR1C - A g 7 225 2 [R] 1 =[]
B410.07A .
[0127]  (5) il #& 2 N B i 8 s EE A AORE , HCB0, 25 13 B3 45 44 2 KRN CTLA4 Jv B

FR P 4 K CTLAA R FE R 7 1) T 146 B CTLA4 F B : CKVELMYPPPYYLGIG (SEQ ID No. :
22) , H 15 M ECLTAA fb A H I s BE B B, BT Fr B (3L 452 P sz =5 i 4 993 753 45 14 22 IR E2 i
£5) [RIN- A SRR HEFIC - At R ik 22 18] (4 2% 1T P S 9 K456 A
[0128] 4 4mRECTLAA Fy BE () 2 A% E7 8 5| AVLP _VEEV VLP 518%k{k, LA ki, B T- %Kik
L HISEQ 1D No. : 8RR EL /7 #1411 23 1A Btz 5 o 8 993 753 45 74 22 Ik Rk & I CTLAA v B
[0129]  (6) il #& 2 N Biri v B i 28 s E A O, L0, 25 o 3. 45 7 22 IR 42K A\ CTLA4

BT 4K NCTLAA) 2 4% iR 5] AVLP VEEV VLP 518#i44k, LA &E ki, T3
I5 5722 P R T i 48 955 B 45 44 22 KR A R CTLAG
[0130]  47ECLTA4 M A A I 58 E B I, 45K N CTLA4RIN - A Sifg b JE AN C - oK i Bk 3 22 ] ) 25
i) BE B K 20396 A
[0131] 7 F v il & () JSORE 5 R 293 40 B Ji5 , 38 I EL TSAAS BEAS I H 5 2% P B L 5 i % 075 755
SERIZ IR A I CTLAAR FRIE
[0132]  (7) il & L 5 e 25 FE UKL, FL A0 590 55 45 40 2 IR A /N BR CD20 - B, Ak
WP A8 FR CD209T 4

{8 FHHVLP CHI 532# 44 F0 N BN B TNFadifds Fr B, il £ 60, 2 3 25 45 74 22 IR0\ B
/INERCD20 i B i 2 AL & 0 2 FERURL o N FIZN B TNFa i fk i BE i I8 R : CD20 A
iyncepanpseknspstqgycysiq (SEQ ID No.:21) ;CD20/Nlydcepsnsseknspstqgyensi  (SEQ
ID No.:41) .
[0133] 4k (fF1U1SGGSGGSELGGS) HT-#un T Frik () CD20 v Beddfi ASEQ ID No.2[)519-
A7 B HIGAI520- 17 B HIQZ [A] -

CD20 A\ :SGGiyncepanpseknspstqycysigGS (SEQ ID No.:42)

CD20/M R 302 : SGydeepsnsseknspstqyensiGGS (SEQ ID No. :43)

CD20/)FR 2333 : SGGydcepsnsseknspstgyensiGS (SEQ ID No. :44) .
[0134]  JFiki:VLP CHI VLP 532 CD20H.VLP CHI VLP 532 CD20-2/NAIVLP CHI VLP
532 CD20-3/NE FH T RIS FL & e 2R E 0L, 0605 98 25 45 04 22 ORI N B/ BRCD20 i B
(SEQ ID No.: 45 (Fr&Ri&M 2 KM= EEME 757~ TSEQ ID No.: 46) \SEQ ID No.: 47
(T Rk 2 & 512 )5 %17 T-SEQ 1D No.: 48) FISEQ ID No.: 49 (FRiAM ZILK
FAILRE A7~ T-SEQ ID No.: 50) .
[0135] %@ (1) o Fridk 77 v 4 A0 095 25 FE UKL o FH100ug 2B AL VLP ; 100ng A 8K /MR CD20 B 5
BUPBS OO R , X /N B AR B P — I o e B FE R S 10K, /N B A 3R A I B o 5 i) 46 1t
T ol A A A CD20 Fr Bt I ELTSASRAS M ZE G 75 F LA CD20H 44 , FFad it (0 4 A /N B
CD20 F B ELT SARAG M2 56 75 155 S PT/ N R CD20 P14 - 25 R 11, Il 45 70 & 50w 7 45
422 KR A 1 N B/ BR CD20 Fr B 1 5 1L 8 o 2 A UL, 78 70 175 5 HE LN CD20 T AR F 7T /)N
BRCD20P ik . 1 HL, Z5 R K il 48 TS St 2 k& 0 B S PR B L
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e R FERIURL , AT BLFE 70 5 3 SRR SR IEDLR (S IWE 101D .
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<110>
<120>
<130>
<150>
<151>
<160>
<170>
<210>
211>
212>
213>
<400>
Met Glu Phe Ile

1
Arg

Arg
Asn
Arg
65

Thr
Lys
Cys
Leu
Asp
145
Asp

Lys

Ala

Pro

Pro

Lys

50

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

VLP THERAPEUTICS, LLC

T FERUR 4L 54

671358

US61/599,

746

2012-02-16

50

PatentIn version

1
1248
PRT
TR
1

Trp Thr
20

Gln Arg

35

Leu Thr

Asn Lys

Gln Lys

Pro Gly
100

Phe Glu

115

Gly Asp

Ala Asp
Glu Cys
Thr His

180

Gln Tyr
195

Pro
Pro
Gln
Met
Lys
Lys
85

Arg
Val
Lys
Leu
Ala
165

Glu

Ser

Thr
Arg
Ala
Arg
Gln
70

Gln
Arg
Lys
Val
Ala
150
Gln

Lys

Gly

3.5

Gln
Pro
Gly
Ala
55

Lys
Pro
Glu
His
Met
135
Lys
Tle

Pro

Gly

Thr
Thr
Gln
40

Val

Gln

Pro

Glu
120
Lys
Leu

Pro

Glu

200

Phe
Tle
25

Leu
Pro
Lys
Lys
Met
105
Gly
Pro
Ala
Val
Gly

185
Phe

28

Tyr
10

Gln
Ala
Gln
Gln
Lys
90

Cys
Lys
Ala
Phe
His
170

Tyr

Thr

Asn

Val

Gln

Gln

Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Ile
Leu
Lys
60

Ala
Pro
Lys
Thr
Val
140
Arg
Lys

Asn

Pro

Arg
Tle
45

Pro
Pro
Ala
Tle
Gly
125
Lys

Ser

Ser

Thr
205

Pro
30

Ser

Gln
Gln
Glu
110
Tyr
Gly
Ser
Asp
His

190
Gly

Gln
15

Arg
Ala
Arg
Asn
Lys
95

Asn
Ala
Thr
Lys
Ala
175
His

Ala

Pro
Pro
Val
Asn
Asn
80

Lys
Asp
Cys
Tle
Tyr
160
Ser

Gly

Gly
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Lys Pro Gly

Val
225
Ser
Gly
Asn
Glu
Arg
305
His
Thr
Cys
Gly
Asp
385
Ala
Thr
Gly
Ser
Lys
465
Tyr

Pro

Val

210
Ala

Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370
Ser
Asp
Tle
Glu
Cys
450
Phe
Val

Pro

Lys

Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr
435
Thr
His
Gln

Asp

Ile

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

340

Pro

Lys

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500
Thr

Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu
Val
Tle
Trp
Arg
405
Thr
Thr
Pro
Arg
Thr
485

Pro

Val

Gly
Gly
230
Asn
Ser
Cys
Glu
Gln
310
Ser
Ala
Ala
Gln
Thr
390
Ala
Met
Val
Phe
Pro
470
Ala

Asp

Asn

Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375
Lys
Gly
Gly
Gly
His
455
Gln
Ala

Arg

Gly

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

Ile Phe Asp

Asn
Tle
Tle
265
Pro
Arg
Gln
Asp
Pro
345

Arg

Leu

Phe
Phe
425
Thr
Asp
Gly
Thr
Leu
505

Thr

29

Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410
Tle
Asp
Pro
Lys
Glu
490

Met

Val

Gly
235
Thr
Val
Cys
Leu
Ser
315
Phe
Cys
Arg
Tle
Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu

Ser

Arg

Asn
220
Ala
Lys
Met
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380
Asp
Thr
Ala
Arg
Val
460
Leu
Tle

Gln

Tyr

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His
Ala
Cys
430
Tle
Gly
Cys
Val
Ser

510
Cys

Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr
Thr
Met
Pro
415
Pro
Ser
Arg
Ser
His
495

Gly

Asn

Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met

Asn

Cys
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Gly
Cys
545
Gln
Lys
Val
Tle
Met
625
Glu
Asn
Ala
Pro
Ser
705
Cys
Leu
Glu
Gln
Arg
785

Ser

Pro

Gly
530
Lys
Tyr
Gly
Pro
Met
610
Gly
Val
Asn
His
Thr
690
Met
Tle
Ser
Ala
Ala
770
Leu

Val

Asn

515

Ser
Val
Asn
Lys
Lys
595
Leu
Glu
Val
Glu
Gly
675
Met
Val
Thr
Leu
Ala
755
Leu
Leu

Gly

Thr

Asn
Asp
Ser
Tle
580
Ala
Leu
Glu
Leu
Pro
660
His
Thr
Gly
Pro
Tle
740
Tle
Tle
Pro

Ala

Val
820

Glu
Gln
Pro
565
His
Arg
Tyr
Pro
Thr
645
Tyr
Pro
Val
Met
Tyr
725
Cys
Tyr
Pro
Cys
His

805
Gly

Gly
Cys
550
Leu
Tle
Asn
Pro
Asn
630
Val
Lys
His
Val
Ala
710
Glu
Cys
Leu
Leu
Cys
790

Thr

Val

Leu
535
His
Val
Pro
Pro
Asp
615
Tyr
Pro
Tyr
Glu
Val
695
Ala
Leu
Tle
Trp
Ala
775
Cys

Val

Pro

520
Thr

Ala
Pro
Phe
Thr
600
His
Gln
Thr
Trp
Tle
680
Val
Gly
Thr
Arg
Asn
760
Ala
Lys

Ser

Tyr

Thr Thr Asp

Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665
Tle
Ser
Met
Pro
Thr
745
Glu
Leu
Thr

Ala

Lys
825

30

Val
Asn
570
Leu
Thr
Thr
Glu
Gly
650
Gln
Leu
Val
Cys
Gly
730
Ala
Gln
Tle
Leu
Tyr

810
Thr

Thr

955

Ala

Ala

Tyr

Leu

635

Leu

Leu

Ala
Met
715
Ala
Lys
Gln
Val
Ala
795

Glu

Leu

Lys
540
Asn
Glu
Asn
Gly
Leu
620
Val
Glu
Ser
Tyr
Thr
700
Cys
Thr
Ala
Pro
Leu
780
Phe
His

Val

525
Val

His

Leu

Val

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Val

Ala

Leu

765

Cys

Leu

Val

Asn

Tle
Lys
Gly
Thr
590
Asn
Tyr
His
Thr
Asn
670
Glu
Tle
Arg
Pro
Thr
750
Phe
Asn
Ala

Thr

Arg
830

Asn
Lys
Asp
575
Cys
Gln
Arg
Lys
Trp
655
Gly
Leu
Leu
Arg
Phe
735
Tyr
Trp
Cys
Val
Val

815

Pro

Asn
Trp
560
Arg
Arg
Val
Asn
Lys
640

Gly

Thr

Leu
Arg
720
Leu
Gln
Leu
Leu
Met
800

Ile

Gly
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Tyr

Pro

Pro

865

Asn

Met

Ser

Ser

Leu

945

His

Ser

Val

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Ser
Thr
850
Ser
Leu
Trp
Glu
Ala
930
Tyr
Ala

Ala

Tyr

Pro
835
Leu
Pro
Pro
Gly
Ala
915
Tyr
Gln
Val

Trp

Asn
995

Met

Ser

Tyr

Asp

Gly

900

His

Arg

Gly

Thr

Thr
980

Val

Leu

Val

Tyr

885

Ala

Val

Ala

Asn

Val

965

Pro

Leu
Asp
Lys
870
Ser
Tyr
Glu
His
Asn
950

Lys

Phe

Met Asp Tyr

Gly Asp Ile

1010
Asn
1025
Val
1040
Glu
1055
Ile
1070
Met
1085
Val
1100
Cys
1115
Ala

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Gln

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Glu Met Glu
840
Tyr Ile Thr

855

Cys Cys Gly

Cys Lys Val

Cys Phe Cys

905

Lys Ser Glu
920
Thr Ala Ser

935

Ile Thr Val

Asp Ala Lys

Asp Asn Lys

Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln

985

1000

Arg
1015
Leu
1030
Ala
1045
Leu
1060
Val
1075
Asp
1090
Leu
1105
Asp
1120
Gly

Thr Pro Glu Ser

Gln Arg Pro Ala

Pro Ser Gly Phe

Gln His Thr Ala

Arg Ala Val Asn

Ile Pro Glu Ala

Thr Asp Met Ser

Phe Gly Gly Val

Lys Cys Ala Val

31

Leu Leu

Cys Glu

Thr Ala
875

Phe Thr

890

Asp Ala

Ser Cys

Ala Ser

Thr Ala
955

Phe Ile

970

Ile Val

Ser
Tyr
860
Glu
Gly
Glu
Lys
Ala
940
Tyr

Val

Val

Val
845
Lys
Cys
Val
Asn
Thr
925
Lys
Ala

Gly

Tyr

10

Lys

1020

Val

1035

Lys

1050

Pro

1065

Cys

1080

Ala

1095

Cys

1110

Ala

1125

His

Thr

Thr

Lys

Tyr

Thr

910

Glu

Leu

Asn

Pro

Lys
990

05
Asp

Gly

Tyr

Phe

Ala

Phe

Glu

Ile

Ser

Leu
Val
Asp
Pro
895
Gln
Phe
Arg
Gly
Met

975
Gly

Val

Thr

Trp

Gly

Val

Thr

Val

Ile

Met

Glu
Ile
Lys
880
Phe
Leu
Ala
Val
Asp
960

Ser

Asp

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr



CN 113248626 A

FF

.1l

%=

5/133 T

Asn

Ser

Phe

Cys

Thr

Val

Ala

1130
Ala
1145
Gln
1160
Arg
1175
His
1190
Thr
1205
Gln
1220
Leu
1235

<210> 2
211> 1

<212>
<213>

<400> 2
Met Glu Phe

1
Arg

Arg

Asn

Arg

65

Pro

Lys

Cys

Leu

Asp

Pro

Pro

Lys

50

Lys

Lys

Lys

Ile

Val

130

Asn

Val

Leu

Val

Pro

Leu

Lys

Ile

248

PRT
T B

Trp

Gln
35
Leu

Asn
Gln
Pro
Phe
115

Gly

Ala

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Ile
Ala
20

Arg
Thr
Lys
Lys
Gly
100

Glu

Asp

Ile

Ile

Val

Lys

Val

Thr Gly Gly Val

Ile

Pro

Pro

Gln

Met

Lys

Lys

85

Arg

Val

Lys

Leu

Arg Glu Ala

Ser Phe

Cys

Asp His

Gln Asp

Val

Thr

Arg

Ala

Arg

Gln

70

Gln

Arg

Lys

Val

Ala

1135

1150

1165

Ser Thr

1180

1195

1210

1225

Val Leu

1240

Gln Thr

Pro Thr

Gly Gln
40

Ala Val

55

Arg Gln

Pro Pro

Glu Arg

His Glu
120

Met Lys

135

Lys Leu

Ser

Ile

Ile

Phe
Tle
25

Leu
Pro
Lys
Gln
Met
105
Gly
Pro

Ala

32

Glu Ile

Thr Ala

Gln Val

Val Asn

Ser Ala

Cys Val

Tyr
10

Gln
Ala
Gln
Lys
Lys
90

Cys
Lys

Ala

Phe

Asn

Val

Gln

Gln

Gln

75

Lys

Met

Val

His

Lys

1140

Glu Val

1155

Leu Ala

1170

His Cys

1185

Tyr Pro

1200

Thr Ala

1215

Gly Leu Val Val

1230

Ser Phe

1245

Ile Arg

Leu Ile
45

Lys Pro

60

Ala Pro

Pro Ala

Lys Ile

Met Gly
125

Val Lys

140

Arg Ser

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

Tyr
Pro

30

Ser

Gln

Gln

Glu

110

Gly

Ser

Gln

Asn
Lys
95

Asn
Ala

Thr

Lys

Asn

Glu

Glu

His

Trp

Ala

His

Pro

Pro

Val

Asn

Asp

80
Lys

Cys

Ile

Tyr
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145
Asp

Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Arg
305
His
Thr
Cys
Gly
Asp
385
Ala
Thr

Gly

Thr

Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370
Ser
Asp
Tle

Glu

Cys
450

Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr

435
Thr

Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe
Pro
Tyr
Arg
Tyr
340
Pro
Lys
Asp
Glu
Gly
420

Leu

His

Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu
Tle
Tle
Trp
Arg
405
Thr

Thr

Pro

150
Gln

Lys
Gly
Gly
Gly
230
Asn
Ser
Cys
Ser
Gln
310
Ser
Ala
Ala
Gln
Thr
390
Ala
Met

Val

Phe

Tle
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375
Lys
Gly
Gly

Gly

His
455

Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His
Phe

440
His

Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro
Arg
Lys
Asp
Pro
345
Arg
Leu
Arg
Leu
Phe
425

Thr

Glu

33

His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410
Tle

Asp

Pro

155
Met

Tyr
Ile
Asp
Gly
235
Thr
Val
Cys
Leu
Ser
315
Phe
Cys
Arg
Ile
Met
395
Arg
Leu

Ser

Pro

Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380
Asp
Thr
Ala

Arg

Val
460

Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr
Val
Glu
Glu
365
Tle
Ser
Ser
Arg
Lys

445
Ile

Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His
Ala
Cys
430

Ile

Gly

Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr
Thr
Thr
Pro
415
Pro

Ser

Arg

160

Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys
Lys
His

Glu
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Arg
465
Tyr
Pro
Val
Gly
Cys
545
Gln
Lys
Val
Thr
Met
625
Glu
Asn
Ala
Pro
Ser
705
Cys
Leu

Glu

Gln

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr

690

Met

Ile

Ser

Ala

Ala

His
Gln
Asp
Tle
515
Ser
Tle
Asn
Lys
Lys
595
Leu
Gln
Thr
Glu
Gly
675
Met
Val
Thr
Leu
Ala

755
Leu

Ser
Ser
Thr
500
Thr
Asn
Asp
Ser
Tle
580
Ala
Leu
Glu
Leu
Pro
660
His
Thr
Gly
Pro
Leu
740

Ala

Ile

Arg
Thr
485
Pro
Val
Glu
Gln
Pro
565
His
Arg
Tyr
Pro
Thr
645
Tyr
Pro
Val
Thr
Tyr
725
Cys

Tyr

Pro

Pro
470
Ala
Asp
Asn
Gly
Cys
550
Leu
Ile
Asn
Pro
Asn
630
Val
Lys
His
Val
Ala
710
Glu
Cys

Leu

Leu

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Ile

695

Val

Leu

Val

Trp

Ala

His
Thr
Thr
Gln
520
Thr
Ala
Pro
Phe
Thr
600
His
His
Thr
Trp
Tle
680
Val
Gly
Thr
Arg
Asn

760
Ala

Gly
Ala
Leu
505
Thr
Thr
Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665
Tle
Ser
Met
Pro
Thr
745
Glu

Leu

34

Lys
Glu
490
Met
Val
Thr
Val
Asn
570
Leu
Thr
Thr
Glu
Gly
650
Gln
Leu
Val
Cys
Gly
730
Thr

Gln

Ile

Glu
475
Glu
Thr
Arg
Asp
Thr
555
Ala
Ala
Tyr
Leu
Trp
635
Leu
Met
Tyr
Ala
Val
715
Ala
Lys

Gln

Val

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Ser

700

Cys

Thr

Ala

Pro

Leu

Pro

Glu

Gln

Lys

525

Val

His

Leu

Val

Lys

605

Ser

Thr

Val

Thr

Tyr

685

Phe

Ala

Val

Ala

Leu

765
Cys

Cys
Val
Ser
510
Cys
Ile
Lys
Gly
Thr
590
Asn
Tyr
His
Thr
Asn
670
Glu
Val
Arg
Pro
Thr
750

Phe

Asn

Ser
His
495
Gly
Asn
Asn
Asn
Asp
575
Cys
Gln
Arg
Lys
Trp
655
Gly
Leu
Leu
Arg
Phe
735
Tyr

Trp

Cys

Thr
480
Met
Asn
Cys
Asn
Trp
560
Arg
Arg
Val
Asn
Lys
640
Gly
Thr
Tyr
Leu
Arg
720
Leu
Tyr

Leu

Leu
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770
Lys Leu
785
Ser Ile

Pro Asn

Tyr Ser

Thr
850

Ser

Pro

Pro
865
Ser Leu

Met Trp

Ser Glu

Ala
930
Tyr

Ser

Leu
945
His Ala

Ser Ala

Val Tyr
Phe
1010
Asn
1025

Ala

His
1040
Lys
1055
Ile
1070

Gln

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Gly

Ala

915

Tyr

Gln

Val

Trp

Asn
995

Gly Asp Ile

Thr Gln

Val Pro Tyr

Glu Arg Gly

Ala Thr

Cys
790
Thr

Pro Cys

Ala His
805
Val Gly
820

Met

Val

Val Leu

Ser Leu Asp

Val Lys
870

Ser

Tyr

Tyr
885
Ala

Asp

Gly
900
His

Tyr

Val Glu

Arg Ala His

Gly Asn
950

Lys

Asn
Thr Val
965
Thr Pro
980

Met Asp Tyr

Phe

Gln Ser

Leu Val

Ser Gln

Ala Ser

Asn Pro

775

Cys Lys

Val Ser

Pro Tyr

Thr Leu Ala

Ala

Lys

780

795
Tyr Glu
810

Thr Leu

825

Glu Met
840
Tyr Ile
855
Cys Cys

Cys Lys

Cys Phe

Glu

Thr

Gly

Val

Cys

Leu Gln

Cys Glu

Phe

His

Val

Ser

Tyr

Ala Val Met
800

Ile

Leu

Val Thr Val

815
Arg Pro Gly
830

Thr

Asn

Val
845
Lys

Leu Glu

Thr Val Ile

860

Thr Ala
875
Phe Thr
890

Asp Ala

905

Ser
920
Ala

Lys

Thr
935
Ile Thr

Asp Ala

Asp Asn

Glu

Ser

Val

Lys

Lys

Ser Cys

Ala Ser

Glu

Gly

Glu

Lys

Ala

Lys
880
Phe

Cys Lys Asp

Val Pro
895
Gln

Tyr

Thr
910
Glu

Asn Leu

Thr
925
Lys

Phe Ala

Leu Arg Val

940

Ala Ala
955
Phe Val
970

Tle Val

985

Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln

1000
Arg Thr
1015
Leu Gln
1030
Ala Pro
1045
Leu Gln
1060
Val Arg
1075

Pro Glu Ser

Arg Pro Ala

Ser Gly Phe

His Thr Ala

Ala Val Asn

35

Tyr

Val

Val

Ala Gly Asp

960

Ser

Asn
Gly Met
975
Gly

Pro

Lys Asp

990

Tyr

1005
Lys Asp Val Tyr
1020
Ala Gly Thr Val
1035
Lys
1050
Pro Phe Gly Cys
1065
Cys
1080

Tyr Trp Leu

Ala Val Gly
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Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

Ile
1085
Val
1100
Cys
1115
Thr
1130
Ala
1145
Gln
1160
Arg
1175
His
1190
Thr
1205
Gln
1220
Leu
1235

<210> 3
211> 1
212> P

<213>

<400> 3
Met Phe Pro

1

Asn

Phe

Thr

Lys

65
Lys

Pro
Leu
Phe
50

Pro

Lys

Pro

Asp

Thr

Ala

Val

Leu

Val

Pro

Leu

Lys

Ile

255
RT

T

Phe
Ala
35

Lys

Lys

Lys

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Phe
Ala
20

Met
Gln

Lys

Lys

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

Val

Thr

Ile

Gln

Ala

Gln

Arg

Glu

Asn
85

Ile

Ser

Ser

Lys

Ser

Cys

Asp

Gln

Gly

Val

Pro

Pro

Val

Arg

Ala

70
Gln

Asp
1090
Val
1105
Asp
1120
Gly
1135
Glu
1150
Phe
1165
Ser
1180
His
1195
Asp
1210
Gly
1225
Val
1240

Ile Pro

Thr Asp

Phe Gly

Lys Cys

Ala Asp

Ser Thr

Thr Gln

Tle Val

Ile Ser

Val Gly

Leu Cys

Met Tyr Pro Me

10

Arg Arg Pro Tr

25

Gln Glu Leu Th

40

Asp Ala Pro Pr

95

Ser Gln Lys GI

Gly Lys Lys Ly

90

36

Asp

Met

Gly

Ala

Val

Ala

Val

Asn

Thr

Leu

Val

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Ile

Ser

t Gln Pr

p Phe Pr

r Arg Se

o Glu Gl

60

n Lys Gl

75

s Ala Ly

Ala
1095
Cys
1110
Ala
1125
His
1140
Val
1155
Ala
1170
Cys
1185
Pro
1200
Ala
1215
Val
1230
Phe
1245

o Met
o Arg
r Met
45
y Pro

y Gly

s Thr

Phe

Glu

Ile

Ser

Glu

Ser

Ala

Ala

Met

Ala

Ser

Pro
Thr
30

Ala
Ser

Gly

Gly

Thr

Val

Ile

Met

Gly

Ala

Ala

Ser

Ser

Val

Tyr
15

Asp
Asn
Ala

Gln

Pro
95

Arg

Pro

Lys

Thr

Asn

Glu

Ala

His

Trp

Ala

His

Arg

Pro

Leu

Ala

Gly

80

Pro



CN 113248626 A

.1l

%=

10/133 B

Asn
Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val
Met
Glu
Phe
Thr
305
Leu
Glu
Cys
Ala
Ser

385
Arg

Pro
Lys
Tle
130
Lys
Leu
Ala
Glu
Glu
210
Ser
Leu
Trp
Gln
Pro
290
Leu
Leu
Glu
Tle
Val
370

Gln

Tyr

Lys
Arg
115
Met
Leu
Ala
Asp
Lys
195
Asn
Gly
Gly
Asn
Trp
275
Cys
Ala
Glu
Leu
Arg
355
Lys

Tyr

Asp

Ala
100
Gln
Leu
Phe
Ala
Val
180
Pro
Gly
Arg
Gly
Glu
260
Ser
Ala
Met
Ala
Phe
340
Cys
Ser

Gly

Met

Gln

Arg

Glu

Arg

Leu

165

Pro

Gln

Arg

Pro

Val

245

Lys

Leu

Gln

Leu

Ala

325

Asn

Ala

Asp

Leu

His

Asn
Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Ile
230
Asn
Gly
Val
Pro
Ser
310
Val
Glu
Val
Gly
Asp

390
Gly

Gly
Val
Lys
135
Met
Thr
Asn
Tyr
Thr
215
Leu
Glu
Val
Thr
Pro
295
Val
Lys
Tyr
Gly
His
375

Ser

Thr

Asn
Met
120
Ile
His
Lys
Met
Tyr
200
Val
Asp
Gly
Thr
Thr
280
Ile
Asn
Cys
Lys
Ser
360
Asp

Ser

Ile

Lys
105
Lys
Asn
Val
Lys
Arg
185
Ser
Pro
Asn
Ser
Val
265
Met
Cys
Val
Pro
Leu
345
Cys
Gly
Gly

Lys

37

Lys

Leu

Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Arg

250

Lys

Cys

Tyr

Asp

Gly

330

Thr

His

Tyr

Asn

Glu

Lys
Glu
Tyr
Gly
155
Ser
Asp
His
Gly
Gly
235
Thr
Tyr
Leu
Asp
Asn
315
Arg
Arg
Ser
Val
Leu

395
Ile

Thr
Ser
Ala
140
Lys
Lys
Thr
His
Val
220
Arg
Ala
Thr
Leu
Arg
300
Pro
Lys
Pro
Pro
Arg
380

Lys

Pro

Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu
Pro
Ala
285
Lys
Gly
Arg
Tyr
Ile
365
Leu

Gly

Leu

Lys
110
Lys
Val
Asp
Asp
Lys
190
Ala
Ala
Val
Ser
Glu
270
Asn
Pro
Tyr
Arg
Met
350
Ala
Gln

Arg

His

Lys

Thr

Val

Asn

Leu

175

Tyr

Val

Lys

Ala

Val

255

Asn

Val

Ala

Asp

Ser

335

Ala

Ile

Thr

Thr

Gln

Pro
Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val
Cys
Thr
Glu
Glu
320
Thr
Arg
Glu
Ser
Met

400
Val
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Ser Leu Tyr

Phe
Lys
Phe
465
Val
Ala
Val
Ser
Tle
545
Arg
Leu
Phe
Met
Asn
625
Thr
Glu
Trp

Val

Leu
705

Leu

Lys

450

Asn

Glu

Tyr

Ser

Ala
530

Asn

Ala

Pro

Leu

Ile

610

Pro

His

Lys

Ala

Ile

690

Ser

Leu
435
Asp
Pro
Gln
Val
Leu
515
Leu
Lys
Tyr
Lys
Leu
595
Thr
Thr
Glu
Gly
Gln
675

Thr

Ile

Thr
420
Ala
Ser
Val
Ala
Glu
500
Ser
Val
Thr
Arg
Ala
580
Ala
Phe
Tyr
Leu
Trp
660
Glu
His

Cys

405

Ser
Arg
Val
Gly
Cys
485
Met
Gly
Glu
Lys
Leu
565
Ala
Asp
Gly
Leu
Ile
645
Glu
Thr

Tyr

Ala

Arg
Cys
Arg
Arg
470
Gln
His
Ser
Cys
Gln
550
Gln
Gly
Gly
Phe
Ile
630
Ser
Phe
Ala

Tyr

Ala
710

Pro
Pro
His
455
Glu
Val
Leu
Ser
Glu
535
Phe
Asn
Ala
Lys
Arg
615
Thr
Glu
Val
Pro
His

695
Ile

Cys
Ala
440
Ser
Leu
Tyr
Pro
Val
520
Cys
Ser
Asp
Thr
Cys
600
Ser
Arg
Pro
Trp
Gly
680

Arg

Ala

His
425
Gly
Cys
Tyr
Ala
Gly
505
Thr
Gly
Gln
Lys
Leu
585
Thr
Val
Gln
Ala
Gly
665
Asn

Tyr

Thr

38

410
Ile

Asp
Ser
Thr
His
490
Ser
Val
Gly
Cys
Trp
570
Lys
Val
Ser
Leu
Val
650
Asn
Pro

Pro

Val

Val
Ser
Val
His
475
Asp
Glu
Thr
Thr
Thr
555
Val
Gly
Pro
Leu
Ala
635
Arg
His
His
Met

Ser
715

Asp
Tle
Pro
460
Pro
Ala
Val
Pro
Lys
540
Lys
Tyr
Lys
Leu
Lys
620
Asp
Asn
Pro
Gly
Ser

700
Val

Gly
Thr
445
Tyr
Pro
Gln
Asp
Pro
525
Tle
Lys
Asn
Leu
Ala
605
Leu
Glu
Phe
Pro
Leu
685

Thr

Ala

His
430
Met
Glu
Glu
Asn
Ser
510
Asp
Ser
Glu
Ser
His
590
Pro
His
Pro
Thr
Lys
670
Pro

Ile

Ala

415
Gly

Glu
Val
His
Arg
495
Ser
Gly
Glu
Gln
Asp
575
Val
Glu
Pro
His
Val
655
Arg
His
Leu

Ser

Tyr
Phe
Lys
Gly
480
Gly
Leu
Thr
Thr
Cys
560
Lys
Pro
Pro
Lys
Tyr
640
Thr
Phe
Glu

Gly

Thr
720
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Trp

Thr

Arg

Asn

Ala

785

Pro

Ala

Asn

Ile

Lys

865

Cys

Val

Asn

Ala

Phe

945

Val

Gly

Tyr

Gln

Ser

Leu Phe

Pro Asn

Thr Ala
755

Asn Asn

770

Leu Ile

Phe Leu

Thr Thr

Arg Ala
835

Lys Leu

850

Thr Gly

Thr Pro

Tyr Pro

Thr Gln
915

Asp His

930

Leu Asn

Asn Gly

Pro Leu

Ala Gly
995

Pro Gly Ala Phe Gly Asp

1010

Cys

Ala

740

Gln

Val

Val

Met

820

Gly

Ile

Met

Thr

Phe

900

Val

Ala

Ile

Glu

Ser

980
Glu

Arg
725
Arg
Ala
Gln
Val
Met
805
Pro
Tyr
Pro
Asp
Tyr
885
Met
Ser
Glu
Thr
Thr
965

Thr

Ile

Ser
Tle
Glu
Met
Thr
790
Ala
Ser
Ala
Thr
Ser
870
Arg
Trp
Lys
Ala
Val
950
Pro

Ala

Tyr

Arg
Pro
Thr
Phe
775
Arg
Gly
Gln
Pro
Val
855
Pro
Pro
Gly
Ala
Tyr
935
Gly

Val

Trp

Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
1000

Val
Phe
Thr
760
Trp
Leu
Ala
Ala
Leu
840
Asn
Ala
Asp
Gly
Tyr
920
Lys
Glu

Asn

Thr

1015

Ala
Cys
745
Trp
Tle
Leu
Ala
Gly
825
Pro
Leu
Tle
Glu
Ala
905
Val
Ala
His
Phe

Pro
985

39

Cys Leu
730
Leu Ala

Glu Ser

Gln Leu

Arg Cys
795

Gly Ala

810

Ile Ser

Ile Ser

Glu Tyr

Lys Cys

875
Gln Cys
890

Tyr Cys

Met Lys

His Thr

Ser Ile
955

Asn Gly

970

Phe Asp

Thr
Val
Leu
Leu
780
Val
Gly
Tyr
Tle
Val
860
Cys
Lys
Phe
Ser
Ala
940
Val

Val

Arg

Pro
Leu
Asp
765
Tle
Cys
Ala
Asn
Thr
845
Thr
Gly
Val
Cys
Asp
925
Ser
Thr

Lys

Lys

Tyr
Cys
750
His
Pro
Cys
Tyr
Thr
830
Pro
Cys
Ser
Phe
Asp
910
Asp
Val
Thr

Ile

Ile
990

1005
Ile GIn Ser Arg Thr Val Ser Ser
1020
Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu Gln Arg Pro Lys

Arg
735
Cys
Leu
Leu
Val
Glu
815
Tle
Thr
His
Gln
Thr
895
Thr
Cys
Gln
Val
Thr

975
Val

Leu
Ala
Trp
Ala
Val
800
His
Val
Lys
Tyr
Glu
880
Gly
Glu
Leu
Ala
Tyr
960

Ala

Gln
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1025 1030 1035

Ala Gly Ala Ile His Val Pro Tyr Thr Gln Ala Pro Ser Gly Phe
1040 1045 1050

Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1055 1060 1065

Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala Glu Asn
1070 1075 1080

Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp Ile Pro Asp Ala
1085 1090 1095

Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu
1100 1105 1110

Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly Ile
1115 1120 1125

Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala Val
1130 1135 1140

His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Glu
1145 1150 1155

Leu Thr Glu Gln Gly Ser Ala Thr Ile His Phe Ser Thr Ala Asn
1160 1165 1170

Ile His Pro Glu Phe Arg Leu Gln Ile Cys Thr Ser Tyr Val Thr
1175 1180 1185

Cys Lys Gly Asp Cys His Pro Pro Lys Asp His Ile Val Thr His
1190 1195 1200

Pro Gln Tyr His Ala Gln Thr Phe Thr Ala Ala Val Ser Lys Thr
1205 1210 1215

Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala Val Ile
1220 1225 1230

Ile Ile Ile Gly Leu Val Leu Ala Thr Ile Val Ala Met Tyr Val
1235 1240 1245

Leu Thr Asn Gln Lys His Asn
1250 1255

210> 4

<211> 1405

<212> PRT

213> ANTH

220>

<223> CHIKV+TNFa

<400> 4

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro

40
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1

Arg Pro Trp

Arg
Asn
Arg
65

Pro
Lys
Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn

Glu

Arg
305

Pro

Lys

50

Lys

Lys

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Gln
35

Leu
Asn
Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275

Glu

Gly

Ala
20

Arg
Thr
Lys
Lys
Gly
100
Glu
Asp
Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe

Pro

Tyr

Pro
Gln
Met
Lys
Lys
85

Arg
Val
Lys
Leu
Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro

Glu

Tyr

Arg
Ala
Arg
Gln
70

Gln
Arg
Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser
Cys

Ser

Gln
310

Pro
Gly
Ala
55

Arg
Pro
Glu
His
Met
135
Lys
Tle
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr

295
Leu

Thr
Gln
40

Val
Gln
Pro
Arg
Glu
120
Lys
Leu
Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280

Leu

Leu

Tle
25

Leu
Pro
Lys
Gln
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro

Arg

Lys

41

10
Gln

Ala

Gln

Lys

Lys

90

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Val
Gln
Gln
Gln
75

Lys
Met
Val
His
Lys
155
Met
Tyr
Tle
Asp
Gly
235
Thr
Val
Cys

Leu

Ser
315

Tle
Leu
Lys
60

Ala
Pro
Lys
Met
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu

300
Leu

Arg
Tle
45

Pro
Pro
Ala
Tle
Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285

Asp

Thr

Pro
30

Ser
Arg
Gln
Gln
Glu
110
Tyr
Gly
Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys

Asn

Cys

15
Arg

Ala
Arg
Asn
Lys
95

Asn
Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys

Val

Ser

Pro
Val
Asn
Asp
80

Lys
Asp
Cys
Ile
Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr

Met

Pro
320
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His

Thr

Cys

Gly

Asp

385

Ala

Thr

Gly

Thr

Arg

465

Tyr

Pro

Val

Val

Ala

545

Val

Lys

Ser

Ile

Pro

Arg
Arg
His
Thr
370
Ser
Asp
Ile
Glu
Cys
450
Phe
Val
Pro
Lys
Ala
530
Asn
Val
Gly
Arg
Lys

610
Trp

Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr
435
Thr
His
Gln
Asp
Tle
515
Asn
Ala
Pro
Gln
Tle
595

Ser

Tyr

Arg
Tyr
340
Pro
Lys
Asp
Glu
Gly
420
Leu
His
Ser
Ser
Thr
500
Thr
Pro
Leu
Ser
Gly
580
Ala

Pro

Glu

Arg
325
Leu
Tle
Tle
Trp
Arg
405
Thr
Thr
Pro
Arg
Thr
485
Pro
Val
Gln
Leu
Glu
565
Cys
Val

Cys

Pro

Ser

Ala

Ala

Gln

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Ala

Ala

550

Gly

Pro

Ser

Gln

Ile

Thr
His
Leu
Val
375
Lys
Gly
Gly
Gly
His
455
Gln
Ala
Arg
Gly
Glu
535
Asn
Leu
Ser
Tyr
Arg

615
Tyr

Lys
Cys
Glu
360
Ser
Leu
Leu
His
Phe
440
His
His
Thr
Thr
Ser
520
Gly
Gly
Tyr
Thr
Gln
600

Glu

Leu

Asp
Pro
345
Arg
Leu
Arg
Leu
Phe
425
Thr
Glu
Gly
Ala
Leu
505
Gly
Gln
Val
Leu
His
585
Thr
Thr

Gly

42

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

Pro

Gly

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Thr

Lys

Gln

Leu

955

Tyr

Leu

Val

Glu

Val

Asn
Gly
Asn
Gly
380
Asp
Thr
Ala
Arg
Val
460
Leu
Ile
Gln
Pro
Trp
540
Arg
Ser
Leu
Asn
Gly

620
Phe

Val
Glu
Glu
365
Tle
Ser
Ser
Arg
Lys
445
Tle
Pro
Glu
Gln
Val
525
Leu
Asp
Gln
Thr
Leu
605

Ala

Gln

Tyr
Gly
350
Ala
Lys
His
Ala
Cys
430
Ile
Gly
Cys
Val
Ser
510
Ala
Asn
Asn
Val
His
590
Leu

Glu

Leu

Lys
335
His
Thr
Thr
Thr
Pro
415
Pro
Ser
Arg
Ser
His
495
Gly
His
Arg
Gln
Leu
57h
Thr
Ser

Ala

Glu

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Val

Arg

Leu

560

Phe

Ile

Ala

Lys

Lys
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625

Gly Asp Arg

Ala
Gly
Asn
Asp
705
Ser
Tle
Ala
Leu
Glu
785
Leu
Pro
His
Thr
Gly
865
Pro
Leu

Ala

Ile

Glu
Ser
Glu
690
Gln
Pro
His
Arg
Tyr
770
Pro
Thr
Tyr
Pro
Val
850
Thr
Tyr
Cys

Tyr

Pro
930

Ser
Gly
675
Gly
Cys
Leu
Tle
Asn
755
Pro
Asn
Val
Lys
His
835
Val
Ala
Glu
Cys
Leu

915
Leu

Leu
Gly
660
Gly
Leu
His
Val
Pro
740
Pro
Asp
Tyr
Pro
Tyr
820
Glu
Tle
Val
Leu
Val
900

Trp

Ala

Ser
645
Gln
Gln
Thr
Ala
Pro
725
Phe
Thr
His
His
Thr
805
Trp
Tle
Val
Gly
Thr
885
Arg

Asn

Ala

630
Ala

Val
Thr
Thr
Ala
710
Arg
Pro
Val
Pro
Glu
790
Glu
Pro
Tle
Ser
Met
870
Pro
Thr

Glu

Leu

Glu
Tyr
Val
Thr
695
Val
Asn
Leu
Thr
Thr
775
Glu
Gly
Gln
Leu
Val
855
Cys
Gly
Thr

Gln

Ile
935

Tle
Phe
Arg
680
Asp
Thr
Ala
Ala
Tyr
760
Leu
Trp
Leu
Met
Tyr
840
Ala
Val
Ala
Lys
Gln

920
Val

Asn
Gly
665
Tyr
Lys
Asn
Glu
Asn
745
Gly
Leu
Val
Glu
Ser
825
Tyr
Ser
Cys
Thr
Ala
905

Pro

Leu

43

Arg
650
Tle
Lys
Val
His
Leu
730
Val
Lys
Ser
Thr
Val
810
Thr
Tyr
Phe
Ala
Val
890
Ala

Leu

Cys

635

Pro
Tle
Cys
Tle
Lys
715
Gly
Thr
Asn
Tyr
His
795
Thr
Asn
Glu
Val
Arg
875
Pro
Thr

Phe

Asn

Asp
Ala
Asn
Asn
700
Asn
Asp
Cys
Gln
Arg
780
Lys
Trp
Gly
Leu
Leu
860
Arg
Phe
Tyr

Trp

Cys
940

Tyr
Leu
Cys
685
Asn
Trp
Arg
Arg
Val
765
Asn
Lys
Gly
Thr
Tyr
845
Leu
Arg
Leu
Tyr
Leu

925
Leu

Leu
Thr
670
Gly
Cys
Gln
Lys
Val
750
Thr
Met
Glu
Asn
Ala
830
Pro
Ser
Cys
Leu
Glu
910

Gln

Lys

Asp
655
Arg
Gly
Lys
Tyr
Gly
735
Pro
Met
Gly
Val
Asn
815
His
Thr
Met
Ile
Ser
895
Ala

Ala

Leu

640
Phe

Gly
Ser
Tle
Asn
720
Lys
Lys
Leu
Gln
Thr
800
Glu
Gly
Met
Val
Thr
880
Leu
Ala

Leu

Leu
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Pro Cys Cys Cys Lys Thr

945

950

Ala His Thr Val Ser Ala

965

Val Gly Val Pro Tyr Lys

980

Met Val Leu Glu Met Glu

995

Ser Leu Asp Tyr

1010
Pro Tyr
1025
Leu Pro
1040
Met Trp
1055
Leu Ser
1070
Phe Ala
1085
Leu Arg
1100
Ala Asn
1115
Val Gly
1130
Val Val
1145
Gly Ala
1160
Pro Glu
1175
Arg Pro
1190
Ser Gly
1205
His Thr
1220
Ala Val

Val

Asp

Gly

Glu

Ser

Val

Gly

Pro

Tyr

Gly

Ser

Ala

Phe

Ala

Asn

Lys

Tyr

Gly

Ala

Ala

Leu

Asp

Met

Lys

Arg

Lys

Ala

Lys

Pro

Cys

Ile

Cys

Ser

Ala

His

Tyr

Tyr

His

Ser

Gly

Pro

Asp

Gly

Tyr

Phe

Ala

Thr

Cys

Cys

Tyr

Val

Arg

Gln

Ala

Ser

Gly

Val

Thr

Trp

Gly

Val

Leu Ala Phe Leu Ala Val Met Ser Ile Gly
955
Tyr Glu His Val Thr Val Ile Pro Asn Thr
970
Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro

9

Leu Gln
1000
Glu Tyr Lys

Cys
1015
Gly
1030
Lys
1045
Cys
1060
Glu
1075
Ala
1090
Gly
1105
Val
1120
Ala
1135
Val
1150
Gln
1165
Tyr
1180
Val
1195
Leu
1210
Cys
1225
Gly

Thr

Val

Phe

Lys

His

Asn

Thr

Trp

Tyr

Phe

Ala

His

Lys

Gln

Asn

85

Ser Val Thr Leu Glu Pro Thr Leu

Ala

Phe

Cys

Ser

Thr

Asn

Val

Thr

Asn

Gly

Asn

Val

Glu

Ile

Ile

44

Glu

Thr

Asp

Glu

Ala

Ile

Lys

Pro

Met

Asp

Thr

Pro

Ala

Pro

Thr

Cys

Gly

Ala

Ser

Ser

Thr

Asp

Phe

Asp

Ile

Gln

Tyr

Gly

Thr

Ile

990

1005

Val
1020
Lys
1035
Val
1050
Glu
1065
Cys
1080
Ala
1095
Val
1110
Ala
1125
Asp
1140
Tyr
1155
Gln
1170
Leu
1185
Ser
1200
Ala
1215
Asn
1230

Ser

Ile

Asp

Tyr

Asn

Lys

Ser

Ala

Lys

Asn

Pro

Ser

Val

Gln

Ser

Pro

Ile

975

Pro

Lys

Pro

Thr

Thr

Ala

Ala

Phe

Lys

Pro

Leu

Ala

Leu

Val

Asp

960

Ser

Ser

Phe

Gln

Glu

Lys

Tyr

Val

Ile

Phe

Thr

Gln

Pro

Gln

Arg

Ile
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1235 1240 1245

Pro Asp Ala Ala Phe Thr Arg Val Val Asp Ala Pro Ser Val Thr
1250 1255 1260

Asp Met Ser Cys Glu Val Pro Ala Cys Thr His Ser Ser Asp Phe
1265 1270 1275

Gly Gly Val Ala Ile Ile Lys Tyr Thr Ala Ser Lys Lys Gly Lys
1280 1285 1290

Cys Ala Val His Ser Met Thr Asn Ala Val Thr Ile Arg Glu Ala
1295 1300 1305

Asp Val Glu Val Glu Gly Asn Ser Gln Leu Gln Ile Ser Phe Ser
1310 1315 1320

Thr Ala Leu Ala Ser Ala Glu Phe Arg Val GIn Val Cys Ser Thr
1325 1330 1335

Gln Val His Cys Ala Ala Ala Cys His Pro Pro Lys Asp His Ile
1340 1345 1350

Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val Gln Asp Ile
1355 1360 1365

Ser Thr Thr Ala Met Ser Trp Val Gln Lys Ile Thr Gly Gly Val
1370 1375 1380

Gly Leu Ile Val Ala Val Ala Ala Leu Ile Leu Ile Val Val Leu
1385 1390 1395

Cys Val Ser Phe Ser Arg His
1400 1405

<210> 5

211> 1276

<212> PRT

213> ATH

220>

<223> CHIKV+CD20

<400> 5

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro

1 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro

20 25 30
Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gln Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gln Arg Gln Lys Lys Gln Ala Pro Gln Asn Asp

45
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65

Pro
Lys
Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Arg
305
His
Thr

Cys

Gly

Lys
Lys
Tle
Val
130
Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His

Thr
370

Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser

355
Leu

Lys
Gly
100
Glu
Asp
Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe
Pro
Tyr
Arg
Tyr
340

Pro

Lys

Lys
85

Arg
Val
Lys
Leu
Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu

Ile

Ile

70
Gln

Arg
Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser
Cys
Ser
Gln
310
Ser
Ala

Ala

Gln

Pro
Glu
His
Met
135
Lys
Tle
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu

Val
375

Pro
Arg
Glu
120
Lys
Leu
Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu

360

Ser

Gln
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro
Arg
Lys
Asp
Pro
345

Arg

Leu

46

Lys
90

Cys
Lys
Ala
Phe
His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp

Ile

Gln

75
Lys

Met
Val
His
Lys
155
Met
Tyr
Tle
Asp
Gly
235
Thr
Val
Cys
Leu
Ser
315
Phe
Cys

Arg

Ile

Pro
Lys
Met
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu
Asn
Gly

Asn

Gly
380

Ala
Tle
Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr
Val
Glu
Glu

365
Ile

Gln
Glu
110
Tyr
Gly
Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350

Ala

Lys

Lys
95

Asn
Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr

Thr

80
Lys

Asp
Cys
Ile
Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser

Asp

Asp
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Asp
385
Ala
Thr
Gly
Thr
Arg
465
Tyr
Pro
Val
Gly
Lys
545
Glu
Gln
Pro
His
Arg
625
Tyr
Pro

Thr

Tyr

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Asn

Gly

Cys

Leu

Ile

610

Asn

Pro

Asn

Val

Lys

His
Ala
Thr
Thr
435
Thr
His
Gln
Asp
Tle
515
Ser
Ser
Leu
His
Val
595
Pro
Pro
Asp
Tyr
Pro

675
Tyr

Asp
Glu
Gly
420
Leu
His
Ser
Ser
Thr
500
Thr
Gly
Pro
Thr
Ala
580
Pro
Phe
Thr
His
His
660

Thr

Trp

Trp
Arg
405
Thr
Thr
Pro
Arg
Thr
485
Pro
Val
Gly
Ser
Thr
565
Ala
Arg
Pro
Val
Pro
645
Glu

Glu

Pro

Thr
390
Ala
Met
Val
Phe
Pro
470
Ala
Asp
Asn
Tle
Thr
550
Thr
Val
Asn
Leu
Thr
630
Thr
Glu

Gly

Gln

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Tyr

535

Gln

Asp

Thr

Ala

Ala

615

Tyr

Leu

Trp

Leu

Met

Leu
Leu
His
Phe
440
His
His
Thr
Thr
Gln
520
Asn
Tyr
Lys
Asn
Glu
600
Asn
Gly
Leu
Val
Glu

680

Ser

Arg
Leu
Phe
425
Thr
Glu
Gly
Ala
Leu
505
Thr
Cys
Cys
Val
His
585
Leu
Val
Lys
Ser
Thr
665
Val

Thr

47

Tyr
Val
410
Ile
Asp
Pro
Lys
Glu
490
Met
Val
Glu
Tyr
Ile
570
Lys
Gly
Thr
Asn
Tyr
650
His
Thr

Asn

Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu
Thr
Arg
Pro
Ser
555
Asn
Asn
Asp
Cys
Gln
635
Arg
Lys

Trp

Gly

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Ala

540

Ile

Asn

Trp

Arg

Arg

620

Val

Asn

Lys

Gly

Thr

Ser
Ser
Arg
Lys
445
Ile
Pro
Glu
Gln
Lys
525
Asn
Gln
Cys
Gln
Lys
605
Val
Thr
Met
Glu
Asn

685
Ala

His
Ala
Cys
430
Ile
Gly
Cys
Val
Ser
510
Cys
Pro
Gly
Lys
Tyr
590
Gly
Pro
Met
Gly
Val
670

Asn

His

Thr
Pro
415
Pro
Ser
Arg
Ser
His
495
Gly
Asn
Ser
Ser
Tle
575
Asn
Lys
Lys
Leu
Gln
655
Thr

Glu

Gly

Pro
400
Cys
Lys
His
Glu
Thr
480
Met
Asn
Cys
Glu
Asn
560
Asp
Ser
Tle
Ala
Leu
640
Glu
Leu

Pro

His



CN 113248626 A

FF

.1l

21/133 71

Pro
705
Val
Thr
Tyr
Cys
Tyr
785
Pro
Cys
His
Gly
Val
865
Leu
Val
Tyr
Ala
Val
945
Ala

Asn

Val

690
His

Val
Ala
Glu
Cys
770
Leu
Leu
Cys
Thr
Val
850
Leu
Asp
Lys
Ser
Tyr
930
Glu
His
Asn

Lys

Glu

Ile

Val

Leu

755
Val

Ala
Cys
Val
835
Pro
Glu
Tyr
Cys
Cys
915
Cys
Lys
Thr

Ile

Asp
995

Tle
Val
Gly
740
Thr
Arg
Asn
Ala
Lys
820
Ser
Tyr
Met
Tle
Cys
900
Lys
Phe
Ser
Ala
Thr

980
Ala

Tle
Ser
725
Met
Pro
Thr
Glu
Leu
805
Thr
Ala
Lys
Glu
Thr
885
Gly
Val
Cys
Glu
Ser
965

Val

Lys

Leu
710
Val
Cys
Gly
Thr
Gln
790
Tle
Leu
Tyr
Thr
Leu
870
Cys
Thr
Phe
Asp
Ser
950
Ala

Ala

Phe

695

Ala

Val

Ala

Lys

775

Gln

Val

Ala

Glu

Leu

855

Gln

Glu

Ala

Thr

Ala

935

Cys

Ser

Ala

Val

Tyr
Ser
Cys
Thr
760
Ala
Pro
Leu
Phe
His
840
Val
Ser
Tyr
Glu
Gly
920
Glu
Lys

Ala

Tyr

Val Gly Pro Met Ser Ser Ala Trp Thr

1000

Tyr

Phe

Ala

745

Val

Ala

Leu

Cys

Leu

825

Val

Asn

Val

Lys

Cys

905

Val

Asn

Thr

Lys

Ala
985

48

Glu
Val
730
Arg
Pro
Thr
Phe
Asn
810
Ala
Thr
Arg
Thr
Thr
890
Lys
Tyr
Thr
Glu
Leu

970

Asn

Leu
715
Leu
Arg
Phe
Tyr
Trp
795
Cys
Val
Val
Pro
Leu
875
Val
Asp
Pro
Gln
Phe
955

Arg

Gly

700

Leu
Arg
Leu
Tyr
780
Leu
Leu
Met
Tle
Gly
860
Glu
Tle
Lys
Phe
Leu
940
Ala

Val

Asp

Pro

Ser

Cys

Leu

765

Glu

Gln

Lys

Ser

Pro

845

Tyr

Pro

Pro

Ser

Met

925

Ser

Ser

Leu

His

Thr

Met

Ile

750

Ser

Ala

Ala

Leu

Ile

830

Asn

Ser

Thr

Ser

Leu

910

Trp

Glu

Ala

Tyr

Ala
990

1005

Met
Val
735
Thr
Leu
Ala
Leu
Leu
815
Gly
Thr
Pro
Leu
Pro
895
Pro
Gly
Ala
Tyr
Gln

975
Val

Thr
720
Gly
Pro
Leu
Ala
Tle
800
Pro
Ala
Val
Met
Ser
880
Tyr
Asp
Gly
His
Arg
960

Gly

Thr
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Pro Phe
1010
Met Asp
1025
Asp Tle
1040
Thr Gln
1055
Pro Tyr
1070
Arg Gly
1085
Ala Thr
1100
Pro Ile
1115
Asp Ala
1130
Thr His
1145
Ala Ser
1160
Val Thr
1175
Leu Gln
1190
Val Gln
1205
Pro Pro
1220
Leu Gly
1235
Lys Ile
1250
Ile Leu
1265
<210> 6

Asp

Tyr

Gln

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

Val

Thr

Ile

211> 1410
<212> PRT

Asn

Pro

Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Arg

Ser

Cys

Asp

Gln

Gly

Val

Lys

Pro

Arg

Leu

Ala

Leu

Val

Asp

Val

Asp

Gly

Glu

Phe

Ser

His

Asp

Gly

Val

Ile

Phe

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

Val
1015
Gly
1030
Pro
1045
Arg
1060
Ser
1075
His
1090
Ala
1105
Pro
1120
Asp
1135
Gly
1150
Cys
1165
Asp
1180
Thr
1195
Gln
1210
Val
1225
Ser
1240
Gly
1255
Cys
1270

Val

Ala

Glu

Pro

Gly

Thr

Val

Asp

Met

Gly

Ala

Val

Ala

Val

Asn

Thr

Leu

Val

Tyr

Gly

Ser

Ala

Phe

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Ile

Ser

49

Lys

Lys

Ala

Lys

Pro

Cys

Ala

Cys

Ala

His

Val

Ala

Cys

Pro

Ala

Val

Phe

Gly

Pro

Asp

Gly

Tyr

Phe

Ala

Phe

Glu

Ile

Ser

Glu

Ser

Ala

Ala

Met

Ala

Ser

Asp
1020
Gly
1035
Val
1050
Thr
1065
Trp
1080
Gly
1095
Val
1110
Thr
1125
Val
1140
Ile
1155
Met
1170
Gly
1185
Ala
1200
Ala
1215
Ser
1230
Ser
1245
Val
1260
Arg
1275

Val

Gln

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Ala

His

Trp

Ala

His

Tyr

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

Asn

Gly

Asn

Val

Glu

Ile

Ile

Val

Cys

Thr

Ala

Gln

Arg

His

Thr

Gln

Leu
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213>
220>
223>
<400>
Met Phe Pro

1

Asn
Phe
Thr
Lys
65

Lys
Asn
Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val

Met

Glu

Pro
Leu
Phe
50

Pro
Lys
Pro
Lys
Tle
130
Lys
Leu
Ala
Glu
Glu
210
Ser
Leu

Trp

Gln

PNEN: ()

VEEV+TNFa

6

Phe
Ala
35

Lys
Lys
Lys
Lys
Arg
115
Met
Leu
Ala
Asp
Lys
195
Asn
Gly
Gly

Asn

Trp

Phe
Ala
20

Met
Gln
Lys
Lys
Ala
100
Gln
Leu
Phe
Ala
Val
180
Pro
Gly
Arg
Gly
Glu

260

Ser

Gln
Ala
Gln
Arg
Glu
Asn
85

Gln
Arg
Glu
Arg
Leu
165
Pro
Gln
Arg
Pro
Val
245

Lys

Leu

Pro
Pro
Val
Arg
Ala
70

Gln
Asn
Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Tle
230
Asn

Gly

Val

Met
Arg
Gln
Asp
55

Ser
Gly
Gly
Val
Lys
135

Met

Thr

Asn

Thr
215
Leu
Glu

Val

Thr

Tyr
Arg
Glu
40

Ala
Gln
Lys
Asn
Met
120
Ile
His
Lys
Met
Tyr

200
Val

Gly

Thr

Thr

Pro
Pro
25

Leu
Pro
Lys
Lys
Lys
105
Lys
Asn
Val
Lys
Arg
185
Ser
Pro
Asn
Ser
Val
265

Met

50

Met
10

Trp
Thr
Pro
Gln
Lys
90

Lys
Leu
Gly
Glu
Ala
170
Ala
Trp
Lys
Gln
Arg
250

Lys

Cys

Gln

Phe

Glu
Lys
75

Ala
Lys
Glu
Tyr
Gly

155

Ser

His
Gly
Gly
235
Thr

Tyr

Leu

Pro
Pro
Ser
Gly
60

Gly
Lys
Thr
Ser
Ala
140
Lys
Lys
Thr
His
Val
220
Arg
Ala

Thr

Leu

Met
Arg
Met
45

Pro
Gly
Thr
Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu

Pro

Ala

Pro
Thr
30

Ala
Ser
Gly
Gly
Lys
110
Lys
Val
Asp
Asp
Lys
190
Ala
Ala
Val
Ser
Glu

270

Asn

Tyr
15

Asp
Asn
Ala
Gln
Pro
95

Lys
Thr
Val
Asn
Leu
175
Tyr
Val
Lys
Ala
Val
255

Asn

Val

Arg
Pro
Leu
Asn
Gly
80

Pro
Pro
Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val

Cys

Thr
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Phe
Thr
305
Leu
Glu
Cys
Ala
Ser
385
Arg
Ser
Phe
Lys
Phe
465
Val
Ala
Val
Ala
Asn
545

Val

Gly

Pro
290
Leu
Leu
Glu
Tle
Val
370
Gln
Tyr
Leu
Leu
Lys
450
Asn
Glu
Tyr
Ser
Asn
530
Ala

Pro

Gln

275
Cys

Ala
Glu
Leu
Arg
355
Lys
Tyr
Asp
Tyr
Leu
435
Asp
Pro
Gln
Val
Leu
515
Pro
Leu

Ser

Gly

Ala
Met
Ala
Phe
340
Cys
Ser
Gly
Met
Thr
420
Ala
Ser
Val
Ala
Glu
500
Ser
Gln
Leu

Glu

Cys
580

Gln
Leu
Ala
325
Asn
Ala
Asp
Leu
His
405
Ser
Arg
Val
Gly
Cys
485
Met
Gly
Ala
Ala
Gly

565

Pro

Pro
Ser
310
Val
Glu
Val
Gly
Asp
390
Gly
Arg
Cys
Arg
Arg
470
Gln
His
Ser
Glu
Asn
550

Leu

Ser

Pro
295
Val
Lys
Tyr
Gly
His
375
Ser
Thr
Pro
Pro
His
455
Glu
Val
Leu
Ser
Gly
535
Gly

Tyr

Thr

280
Ile

Asn
Cys
Lys
Ser
360
Asp
Ser
Ile
Cys
Ala
440
Ser
Leu
Tyr
Pro
Gly
520
Gln
Val

Leu

His

Cys Tyr Asp

Val
Pro
Leu
345
Cys
Gly
Gly
Lys
His
425
Gly
Cys
Tyr
Ala
Gly
505
Gly
Leu
Glu

Ile

Val
585

51

Asp
Gly
330
Thr
His
Tyr
Asn
Glu
410
Ile
Asp
Ser
Thr
His
490
Ser
Lys
Gln
Leu
Tyr

570
Leu

Asn
315
Arg
Arg
Ser
Val
Leu
395
Tle
Val
Ser
Val
His
475
Asp
Glu
Pro
Trp
Arg
555

Ser

Leu

Arg
300
Pro
Lys
Pro
Pro
Arg
380
Lys
Pro
Asp
Ile
Pro
460
Pro
Ala
Val
Val
Leu
540
Asp

Gln

Thr

285
Lys

Gly
Arg
Tyr
Ile
365
Leu
Gly
Leu
Gly
Thr
445
Tyr
Pro
Gln
Asp
Ala
525
Asn
Asn

Val

His

Pro
Tyr
Arg
Met
350
Ala
Gln
Arg
His
His
430
Met
Glu
Glu
Asn
Ser
510
His
Arg
Gln

Leu

Thr
590

Ala
Asp
Ser
335
Ala
Tle
Thr
Thr
Gln
415
Gly
Glu
Val
His
Arg
495
Ser
Val
Arg
Leu
Phe

575
Ile

Glu
Glu
320
Thr
Arg
Glu
Ser
Met
400
Val
Tyr
Phe
Lys
Gly
480
Gly
Leu
Val
Ala
Val
560

Lys

Ser



CN 113248626 A

.1l

%=

25/133 71

Arg
Lys
Trp
625
Asp
Glu
Ser
Cys
Gln
705
Gln
Gly
Gly
Phe
Ile
785
Ser
Phe
Ala
Tyr
Ala
865

Ser

Ile

Tle
Ser
610
Tyr
Arg
Ser
Ser
Glu
690
Phe
Asn
Ala
Lys
Arg
770
Thr
Glu
Val
Pro
His
850
Tle

Arg

Pro

Ala
595
Pro
Glu
Leu
Gly
Val
675
Cys
Ser
Asp
Thr
Cys
755
Ser
Arg
Pro
Trp
Gly
835
Arg
Ala

Val

Phe

Val

Cys

Pro

Ser

Gln

660

Thr

Gly

Gln

Lys

Leu

740

Thr

Val

Gln

Ala

Gly

820

Asn

Tyr

Thr

Ala

Cys

Ser
Gln
Tle
Ala
645
Val
Val
Gly
Cys
Trp
725
Lys
Val
Ser
Leu
Val
805
Asn
Pro
Pro
Val
Cys

885
Leu

Tyr
Arg
Tyr
630
Glu
Tyr
Thr
Thr
Thr
710
Val
Gly
Pro
Leu
Ala
790
Arg
His
His
Met
Ser
870

Leu

Ala

Gln
Glu
615
Leu
Ile
Phe
Pro
Lys
695
Lys
Tyr
Lys
Leu
Lys
775
Asp
Asn
Pro
Gly
Ser
855
Val

Thr

Val

Thr
600
Thr
Gly
Asn
Gly
Pro
680
Tle
Lys
Asn
Leu
Ala
760
Leu
Glu
Phe
Pro
Leu
840
Thr
Ala

Pro

Leu

Lys Val Asn

Pro

Gly

Arg

Ile

665

Asp

Ser

Glu

Ser

His

745

Pro

His

Pro

Thr

Lys

825

Pro

Ile

Ala

Tyr

Cys

52

Glu
Val
Pro
650
Tle
Gly
Glu
Gln
Asp
730
Val
Glu
Pro
His
Val
810
Arg
His
Leu
Ser
Arg

890
Cys

Gly
Phe
635
Asp
Ala
Thr
Thr
Cys
715
Lys
Pro
Pro
Lys
Tyr
795
Thr
Phe
Glu
Gly
Thr
875

Leu

Ala

Leu
Ala
620
Gln
Tyr
Leu
Ser
Tle
700
Arg
Leu
Phe
Met
Asn
780
Thr
Glu
Trp
Val
Leu
860
Trp

Thr

Arg

Leu

605

Glu

Leu

Leu

Thr

Ala

685

Asn

Ala

Pro

Leu

Ile

765

Pro

His

Lys

Ala

Ile

845

Ser

Leu

Pro

Thr

Ser

Ala

Glu

Asp

670

Leu

Lys

Tyr

Lys

Leu

750

Thr

Thr

Glu

Gly

Gln

830

Thr

Ile

Phe

Asn

Ala

Ala
Lys
Lys
Phe
655
Gly
Val
Thr
Arg
Ala
735
Ala
Phe
Tyr
Leu
Trp
815
Glu
His
Cys
Cys
Ala

895
Arg

Ile
Pro
Gly
640
Ala
Gly
Glu
Lys
Leu
720
Ala
Asp
Gly
Leu
Ile
800
Glu
Thr
Tyr
Ala
Arg
880

Arg

Ala
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Glu

Met

Thr

945

Ala

Ser

Ala

Thr

Asp

Thr

Pro

Thr

Ala

Ala

Val

Ile

Lys

Glu

Arg

Leu

Thr
Phe
930
Arg
Gly

Gln

Pro

Thr
915
Trp
Leu
Ala

Ala

Leu
995

900
Trp

Ile

Leu

Ala

Gly

980

Pro

Val Asn Leu

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

Pro

Arg

Met

Val

His

Leu

Val

Ala

Val

Gly

Val

Arg

Ala

Pro

Trp

Ser

Ala

Asn

Asn

Gly

Gln

Ala

Ser

Pro

Glu
Gln
Arg
Gly
965

Ile

Ile

Ile

Asp

Gly

Lys

Glu

Ile

Gly

Pro

Tyr

Gly

Ser

Lys

Ser Leu Asp

905

920

Leu Leu Ile

935

Cys Val Cys

950

Ala Gly Ala

Ser Tyr Asn

1015
Lys Cys
1030
Glu Gln
1045
Gly Ala
1060
Ala Tyr
1075
Ala Tyr
1090
Thr Val
1105
Glu Thr
1120
Leu Ser
1135
Ala Gly
1150
Gln Pro
1165
Ser Asp
1180
Ala Gly
1195

His

Pro

Cys

Tyr

Thr

Leu Trp

Leu Ala

Val Val

Asn Asn

925

940

955

Glu His

970

985
Ser Ile Thr Pro Thr Lys Ile Lys

1000
Glu Tyr Val Thr

Cys

Cys

Tyr

Val

Lys

Gly

Pro

Thr

Glu

Gly

Leu

Ala

Tle Val

Cys His Tyr

Gly

Lys

Cys

Met

Ala

Glu

Val

Ala

Ile

Ala

Tyr

Ile

53

Ser

Val

Phe

Lys

His

His

Asn

Trp

Tyr

Phe

Ala

His

Gln

Phe

Cys

Ser

Thr

Ser

Phe

Thr

Asn

Gly

Asn

Val

Asn

Pro Phe

Ala Thr

10
Lys
1020
Glu
1035
Thr
1050
Asp
1065
Asp
1080
Ala
1095
Ile
1110
Asn
1125
Pro
1140
Tyr
1155
Asp
1170
Thr
1185
Pro
1200

91
As

Ala Leu 11

Le

0
n Gln

e Val

u Val

Thr Met

99

05
Thr

Cys

Gly

Thr

Asp

Ser

Val

Gly

Phe

Asp

Ile

Asn

Tyr

975

Arg Ala Gly

0

Leu Ile Pro

Gly

Thr

Val

Glu

Cys

Val

Thr

Val

Asp

Phe

Gln

Leu

Thr

Gln
Val
Met
960

Pro

Tyr

Met

Pro

Tyr

Asn

Leu

Gln

Thr

Lys

Arg

Pro

Ser

Val

Gln
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Ala Pro Ser Gly Phe Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser
1205 1210 1215

Leu Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro
1220 1225 1230

Ile Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe
1235 1240 1245

Asp Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr
1250 1255 1260

Leu Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser
1265 1270 1275

Asp Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser
1280 1285 1290

Gly Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys
1295 1300 1305

Glu Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr Ile His
1310 1315 1320

Phe Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln Ile Cys
1325 1330 1335

Thr Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp
1340 1345 1350

His Ile Val Thr His Pro Gln Tyr His Ala Gln Thr Phe Thr Ala
1355 1360 1365

Ala Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly
1370 1375 1380

Gly Ser Ala Val Ile Ile Ile Ile Gly Leu Val Leu Ala Thr Ile
1385 1390 1395

Val Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn
1400 1405 1410

210> 7

211> 1284

<212> PRT

213> ANTH

220>

<223> VEEV+CD20

<400> 7

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg

1 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro

20

25

54

30
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Phe Leu Ala

Thr
Lys
65

Lys
Asn
Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val
Met
Glu
Phe
Thr
305

Leu

Glu

Phe
50

Pro
Lys
Pro
Lys
Tle
130
Lys
Leu
Ala
Glu
Glu
210
Ser
Leu
Trp
Gln
Pro
290
Leu

Leu

Glu

35
Lys

Lys
Lys
Lys
Arg
115
Met
Leu
Ala
Asp
Lys
195
Asn
Gly
Gly
Asn
Trp
275
Cys
Ala

Glu

Leu

Met

Gln

Lys

Lys

Ala

100

Gln

Leu

Phe

Ala

Val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Ala

Phe

Gln
Arg
Glu
Asn
85

Gln
Arg
Glu
Arg
Leu
165
Pro
Gln
Arg
Pro
Val
245
Lys
Leu
Gln
Leu
Ala

325

Asn

Val
Arg
Ala
70

Gln
Asn
Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Ile
230
Asn
Gly
Val
Pro
Ser
310

Val

Glu

Gln
Asp
55

Ser
Gly
Gly
Val
Lys
135
Met
Thr
Asn
Tyr
Thr
215
Leu
Glu
Val
Thr
Pro
295
Val

Lys

Tyr

Glu
40

Ala
Gln
Lys
Asn
Met
120
Ile
His
Lys
Met
Tyr
200
Val
Asp
Gly
Thr
Thr
280
Ile
Asn

Cys

Lys

Leu Thr Arg

Pro

Lys

Lys

Lys

105

Lys

Asn

Val

Lys

Arg

185

Ser

Pro

Asn

Ser

Val

265

Met

Cys

Val

Pro

Leu

55

Pro
Gln
Lys
90

Lys
Leu
Gly
Glu
Ala
170
Ala
Trp
Lys
Gln
Arg
250
Lys
Cys
Tyr
Asp
Gly

330
Thr

Glu
Lys
75

Ala
Lys
Glu
Tyr
Gly
155
Ser
Asp
His
Gly
Gly
235
Thr
Tyr
Leu
Asp
Asn
315

Arg

Arg

Ser
Gly
60

Gly
Lys
Thr
Ser
Ala
140
Lys
Lys
Thr
His
Val
220
Arg
Ala
Thr
Leu
Arg
300
Pro

Lys

Pro

Met
45

Pro
Gly
Thr
Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu
Pro
Ala
285
Lys
Gly

Arg

Tyr

Ala

Ser

Gly

Gly

Lys

110

Lys

Val

Asp

Asp

Lys

190

Ala

Ala

Val

Ser

Glu

270

Asn

Pro

Tyr

Arg

Met

Asn
Ala
Gln
Pro
95

Lys
Thr
Val
Asn
Leu
175
Tyr
Val
Lys
Ala
Val
255
Asn
Val
Ala
Asp
Ser

335
Ala

Leu
Asn
Gly
80

Pro
Pro
Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val
Cys
Thr
Glu
Glu
320

Thr

Arg
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Cys
Ala
Ser
385
Arg
Ser
Phe
Lys
Phe
465
Val
Ala
Val
Asn
Gln
545
Val
Thr
Arg
Ala
Ala

625
Phe

Tle
Val
370
Gln
Tyr
Leu
Leu
Lys
450
Asn
Glu
Tyr
Ser
Pro
530
Gly
Glu
Lys
Leu
Ala
610

Asp

Gly

Arg
355
Lys
Tyr
Asp
Tyr
Leu
435
Asp
Pro
Gln
Val
Leu
515
Ser
Ser
Cys
Gln
Gln
595
Gly

Gly

Phe

340
Cys

Ser
Gly
Met
Thr
420
Ala
Ser
Val
Ala
Glu
500
Ser
Glu
Ser
Glu
Phe
580
Asn
Ala

Lys

Arg

Ala
Asp
Leu
His
405
Ser
Arg
Val
Gly
Cys
485
Met
Gly
Lys
Val
Cys
565
Ser
Asp
Thr

Cys

Ser
645

Val
Gly
Asp
390
Gly
Arg
Cys
Arg
Arg
470
Gln
His
Ser
Asn
Thr
550
Gly
Gln
Lys
Leu
Thr

630
Val

Gly
His
375
Ser
Thr
Pro
Pro
His
455
Glu
Val
Leu
Ser
Ser
535
Val
Gly
Cys
Trp
Lys
615

Val

Ser

Ser
360
Asp
Ser
Tle
Cys
Ala
440
Ser
Leu
Tyr
Pro
Gly
520
Pro
Thr
Thr
Thr
Val
600
Gly

Pro

Leu

345
Cys

Gly
Gly
Lys
His
425
Gly
Cys
Tyr
Ala
Gly
505
Gly
Ser
Pro
Lys
Lys
585
Tyr
Lys

Leu

Lys

56

His
Tyr
Asn
Glu
410
Tle
Asp
Ser
Thr
His
490
Ser
Tle
Thr
Pro
Tle
570
Lys
Asn
Leu

Ala

Leu
650

Ser
Val
Leu
395
Tle
Val
Ser
Val
His
475
Asp
Glu
Tyr
Gln
Asp
555
Ser
Glu
Ser
His
Pro

635
His

Pro
Arg
380
Lys
Pro
Asp
Tle
Pro
460
Pro
Ala
Val
Asn
Tyr
540
Gly
Glu
Gln
Asp
Val
620

Glu

Pro

Tle
365
Leu
Gly
Leu
Gly
Thr
445
Tyr
Pro
Gln
Asp
Cys
525
Cys
Thr
Thr
Cys
Lys
605
Pro

Pro

Lys

350
Ala

Gln
Arg
His
His
430
Met
Glu
Glu
Asn
Ser
510
Glu
Tyr
Ser
Tle
Arg
590
Leu
Phe

Met

Asn

Tle
Thr
Thr
Gln
415
Gly
Glu
Val
His
Arg
495
Ser
Pro
Ser
Ala
Asn
575
Ala
Pro
Leu

Ile

Pro
655

Glu
Ser
Met
400
Val
Tyr
Phe
Lys
Gly
480
Gly
Leu
Ala
Tle
Leu
560
Lys
Tyr
Lys
Leu
Thr

640
Thr
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Tyr Leu Ile

Leu
Trp
Glu
705
His
Cys
Cys
Ala
Arg
785
Gln
Val
Val
Met
Gly
865
Ile
Met
Thr
Phe
Val

945
Ala

Ile
Glu
690
Thr
Tyr
Ala
Arg
Arg
770
Ala
Gln
Val
Met
Pro
850
Tyr
Pro
Asp
Tyr
Met
930

Ser

Glu

Ser
675
Phe
Ala
Tyr
Ala
Ser
755
Tle
Glu
Met
Thr
Ala
835
Ser
Ala
Thr
Ser
Arg
915
Trp

Lys

Ala

Thr

660

Glu

Val

Pro

His

Ile

740

Arg

Pro

Thr

Phe

820

Gly

Gln

Pro

Val

Pro

900

Pro

Gly

Ala

Tyr

Arg

Pro

Trp

Gly

Arg

725

Ala

Val

Phe

Thr

Trp

805

Leu

Ala

Ala

Leu

Asn

885

Ala

Asp

Gly

Tyr

Lys

Gln
Ala
Gly
Asn
710
Tyr
Thr
Ala
Cys
Trp
790
Tle
Leu
Ala
Gly
Pro
870
Leu
Tle
Glu
Ala
Val

950
Ala

Leu
Val
Asn
695
Pro
Pro
Val
Cys
Leu
775
Glu
Gln
Arg
Gly
Tle
855
Tle
Glu
Lys
Gln
Tyr
935

Met

His

Ala
Arg
680
His
His
Met
Ser
Leu
760
Ala
Ser
Leu
Cys
Ala
840
Ser
Ser
Tyr
Cys
Cys
920
Cys

Lys

Thr

Asp
665
Asn
Pro
Gly
Ser
Val
745
Thr
Val
Leu
Leu
Val
825
Gly
Tyr
Tle
Val
Cys
905
Lys
Phe
Ser

Ala

57

Glu

Phe

Pro

Leu

Thr

730

Ala

Pro

Leu

Asp

Ile

810

Cys

Ala

Asn

Thr

Thr

890

Gly

Val

Cys

Asp

Ser

Pro
Thr
Lys
Pro
715
Ile
Ala
Tyr
Cys
His
795
Pro
Cys
Tyr
Thr
Pro
875
Cys
Ser
Phe
Asp
Asp

955
Val

His
Val
Arg
700
His
Leu
Ser
Arg
Cys
780
Leu
Leu
Val
Glu
Tle
860
Thr
His
Gln
Thr
Thr
940

Cys

Gln

Tyr
Thr
685
Phe
Glu
Gly
Thr
Leu
765
Ala
Trp
Ala
Val
His
845
Val
Lys
Tyr
Glu
Gly
925
Glu

Leu

Ala

Thr
670
Glu
Trp
Val
Leu
Trp
750
Thr
Arg
Asn
Ala
Pro
830
Ala
Asn
Tle
Lys
Cys
910
Val
Asn

Ala

Phe

His

Lys

Ala

Ile

Ser

735

Leu

Pro

Thr

Asn

Leu

815

Phe

Thr

Arg

Lys

Thr

895

Thr

Tyr

Thr

Asp

Leu

Glu
Gly
Gln
Thr
720
Tle
Phe
Asn
Ala
Asn
800
Tle
Leu
Thr
Ala
Leu
880
Gly
Pro
Pro
Gln
His

960

Asn
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Ile Thr Val Gly Glu His Ser Ile Val Thr Thr Val Tyr Val Asn Gly
980

Thr Pro Val Asn Phe Asn Gly Val Lys Ile Thr Ala Gly Pro Leu
995

Glu

Ser

Gly

Pro

Asp

Gly

Gln

Phe

Ala

Phe

Thr

Thr

Val

Thr

His

Lys

Gln

Trp

965

970

985

1000

Thr Ala Trp Thr Pro Phe

1010
Glu
1025
Gly
1040
Leu
1055
Ala
1070
Trp
1085
Gly
1100
Val
1115
Thr
1130
Leu
1145
Val
1160
Pro
1175
Glu
1190
Pro
1205
Gly
1220
Tyr
1235
Thr
1250

Ile

Ala

Tyr

Ile

Lys

Cys

Gly

Arg

Asn

Lys

Ser

Gln

Glu

Asp

His

Trp

Tyr

Phe

Ala

His

Lys

Glu

Ser

Val

Glu

Tyr

Gly

Gly

Phe

Cys

Ala

Leu

Asn

Gly

Asn

Val

Asp

Ile

Ile

Ser

Cys

Ser

Thr

Ser

Arg

His

Gln

Thr

Tyr

Asp

Thr

Pro

Lys

Tyr

Pro

Glu

Val

Ala

Ala

Ala

Leu

Pro

Thr

Ser

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

Asp Arg Lys Ile

Phe

Gln

Leu

Thr

Pro

Asn

Ala

Pro

Ser

Lys

Leu

Ile

Ile

Lys

Thr

Leu

Pro

Ser

Val

Gln

Ser

Pro

Phe

Thr

Ser

Ser

Lys

His

Cys

Asp

Ala

Gly

58

Glu

Arg

Leu

Ala

Leu

Ile

Asp

Leu

Asp

Gly

Glu

Phe

Thr

His

Ala

Gly

Tyr

Thr

Gln

Pro

Lys

Arg

Ile

Ser

Phe

Lys

Ala

Ser

Ser

Ile

Val

Ser

975

990

1005
Val Gln Tyr Ala

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

Ala

Ser

Pro

Gly

Thr

Glu

Asp

Ala

Gly

Ala

Val

Ala

Val

Thr

Lys

Val

Gly

Ser

Lys

Phe

Ala

Asn

Ala

Glu

Ile

Val

Glu

Asn

Thr

His

Thr

Ile

Gln

Ser

Ala

Glu

Pro

Cys

Leu

Cys

Ala

His

Leu

Ile

Cys

Pro

Ala

Ile
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Ile Ile
126

Thr Asn Gln Lys His Asn

128
<210>
211>
<212>
<213>
<220>
223>
<400>

5

0
8
1
p

Gly Leu Val Leu Ala Thr Ile Val Ala Met Tyr Val Leu
1270

279
RT

PNEN: ()

VEEV+CTLA4

8

Met Phe Pro

1

Asn Pro

Phe Leu

Thr Phe
50

Lys Pro

65

Lys Lys

Asn Pro
Gly Lys
Pro Ile
130
Gly Lys
145
Val Leu
Tyr Ala

His Glu

Tyr Glu
210

Phe
Ala
35

Lys
Lys
Lys
Lys
Arg
115
Met
Leu
Ala
Asp
Lys

195

Asn

Phe
Ala
20

Met
Gln
Lys
Lys
Ala
100
Gln
Leu
Phe
Ala
Val
180

Pro

Gly

Gln
5
Ala
Gln
Arg
Glu
Asn
85
Gln
Arg
Glu
Arg
Leu
165
Pro

Gln

Arg

Pro

Pro

Val

Arg

Ala

70

Gln

Asn

Met

Gly

Pro

150

Lys

Gln

Gly

Phe

Met

Ser

Gly

Gly

Val

Lys

135

Met

Thr

Asn

Tyr

Thr
215

Tyr

Glu
40

Ala
Gln
Lys
Asn
Met
120
Tle
His
Lys
Met
Tyr

200
Val

Pro
Pro
25

Leu
Pro
Lys
Lys
Lys
105
Lys
Asn
Val
Lys
Arg
185

Ser

Pro

59

Met
10

Trp
Thr
Pro
Gln
Lys
90

Lys
Leu
Gly
Glu
Ala
170
Ala

Trp

Lys

Gln

Phe

Arg

Glu

Lys

75

Ala

Lys

Glu

Tyr

Gly

155

Ser

Asp

His

Gly

1275

Pro

Pro

Ser

Gly

60

Gly

Lys

Thr

Ser

Ala

140

Lys

Lys

Thr

His

Val
220

Met
Arg
Met
45

Pro
Gly
Thr
Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly

205
Gly

Pro
Thr
30

Ala
Ser
Gly
Gly
Lys
110
Lys
Val
Asp
Asp
Lys
190

Ala

Ala

Tyr
15

Asp
Asn
Ala
Gln
Pro
95

Lys
Thr
Val
Asn
Leu
175
Tyr

Val

Lys

Arg

Pro

Leu

Asn

Gly

80

Pro

Pro

Phe

Gly

Asp

160

Glu

Thr

Gln

Gly
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Asp
225
Val
Met
Glu
Phe
Thr
305
Leu
Glu
Cys
Ala
Ser
385
Arg
Ser
Phe
Lys
Phe
465
Val
Ala

Val

Tyr

Ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Glu

Ile

Val

370

Gln

Tyr

Leu

Leu

Lys

450

Asn

Glu

Tyr

Ser

Pro

Gly
Gly
Asn
Trp
275
Cys
Ala
Glu
Leu
Arg
355
Lys
Tyr
Asp
Tyr
Leu
435
Asp
Pro
Gln
Val
Leu

515

Pro

Arg
Gly
Glu
260
Ser
Ala
Met
Ala
Phe
340
Cys
Ser
Gly
Met
Thr
420
Ala
Ser
Val
Ala
Glu
500

Ser

Pro

Pro
Val
245
Lys
Leu
Gln
Leu
Ala
325
Asn
Ala
Asp
Leu
His
405
Ser
Arg
Val
Gly
Cys
485
Met

Gly

Tyr

Ile
230
Asn
Gly
Val
Pro
Ser
310
Val
Glu
Val
Gly
Asp
390
Gly
Arg
Cys
Arg
Arg
470
Gln
His
Ser

Tyr

Leu

Glu

Val

Thr

Pro

295

Val

Lys

Tyr

Gly

His

375

Ser

Thr

Pro

Pro

His

455

Glu

Val

Leu

Ser

Leu

Asp
Gly
Thr
Thr
280
Ile
Asn
Cys
Lys
Ser
360
Asp
Ser
Ile
Cys
Ala
440
Ser
Leu
Tyr
Pro
Gly

520
Gly

Asn Gln Gly

Ser
Val
265
Met
Cys
Val
Pro
Leu
345
Cys
Gly
Gly
Lys
His
425
Gly
Cys
Tyr
Ala
Gly
505
Gly

Ile

60

Arg
250
Lys
Cys
Tyr
Asp
Gly
330
Thr
His
Tyr
Asn
Glu
410
Ile
Asp
Ser
Thr
His
490
Ser

Gly

Gly

235
Thr

Tyr
Leu
Asp
Asn
315
Arg
Arg
Ser
Val
Leu
395
Tle
Val
Ser
Val
His
475
Asp
Glu

Cys

Gly

Arg

Ala

Thr

Leu

Arg

300

Pro

Lys

Pro

Pro

Arg

380

Lys

Pro

Asp

Ile

Pro

460

Pro

Ala

Val

Lys

Gly

Val
Leu
Pro
Ala
285
Lys
Gly
Arg
Tyr
Ile
365
Leu
Gly
Leu
Gly
Thr
445
Tyr
Pro
Gln
Asp
Val

525
Gly

Val
Ser
Glu
270
Asn
Pro
Tyr
Arg
Met
350
Ala
Gln
Arg
His
His
430
Met
Glu
Glu
Asn
Ser
510

Glu

Ser

Ala
Val
255
Asn
Val
Ala
Asp
Ser
335
Ala
Tle
Thr
Thr
Gln
415
Gly
Glu
Val
His
Arg
495
Ser

Leu

Ser

Ile
240
Val
Cys
Thr
Glu
Glu
320
Thr
Arg
Glu
Ser
Met
400
Val
Tyr
Phe
Lys
Gly
480
Gly
Leu

Met

Val
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Thr
545
Gly
Gln
Lys
Leu
Thr
625
Val
Gln
Ala
Gly
Asn
705
Tyr
Thr
Ala
Cys
Trp
785
Tle

Leu

Ala

530
Val

Gly
Cys
Trp
Lys
610
Val
Ser
Leu
Val
Asn
690
Pro
Pro
Val
Cys
Leu
770

Glu

Gln

Gly

Thr
Thr
Thr
Val
595
Gly
Pro
Leu
Ala
Arg
675
His
His
Met
Ser
Leu
755
Ala
Ser
Leu

Cys

Ala
835

Pro
Lys
Lys
580
Tyr
Lys
Leu
Lys
Asp
660
Asn
Pro
Gly
Ser
Val
740
Thr
Val
Leu
Leu
Val

820
Gly

Pro
Tle
565
Lys
Asn
Leu
Ala
Leu
645
Glu
Phe
Pro
Leu
Thr
725
Ala
Pro
Leu
Asp
Tle
805

Cys

Ala

Asp
550
Ser
Glu
Ser
His
Pro
630
His
Pro
Thr
Lys
Pro
710
Tle
Ala
Tyr
Cys
His
790
Pro

Cys

Tyr

535
Gly

Glu
Gln
Asp
Val
615
Glu
Pro
His
Val
Arg
695
His
Leu
Ser
Arg
Cys
775
Leu
Leu

Val

Glu

Thr
Thr
Cys
Lys
600
Pro
Pro
Lys
Tyr
Thr
680
Phe
Glu
Gly
Thr
Leu
760
Ala
Trp
Ala

Val

His
840

Ser
Tle
Arg
585
Leu
Phe
Met
Asn
Thr
665
Glu
Trp
Val
Leu
Trp
745
Thr
Arg
Asn
Ala
Pro

825
Ala

61

Ala
Asn
570
Ala
Pro
Leu
Tle
Pro
650
His
Lys
Ala
Tle
Ser
730
Leu
Pro
Thr
Asn
Leu
810

Phe

Thr

Leu
555
Lys
Tyr
Lys
Leu
Thr
635
Thr
Glu
Gly
Gln
Thr
715
Tle
Phe
Asn
Ala
Asn
795
Tle

Leu

Thr

540
Val

Thr
Arg
Ala
Ala
620
Phe
Tyr
Leu
Trp
Glu
700
His
Cys
Cys
Ala
Arg
780
Gln
Val

Val

Met

Glu
Lys
Leu
Ala
605
Asp
Gly
Leu
Ile
Glu
685
Thr
Tyr
Ala
Arg
Arg
765
Ala
Gln
Val

Met

Pro
845

Cys
Gln
Gln
590
Gly
Gly
Phe
Tle
Ser
670
Phe
Ala
Tyr
Ala
Ser
750
Tle
Glu
Met
Thr
Ala

830

Ser

Glu
Phe
57h
Asn
Ala
Lys
Arg
Thr
655
Glu
Val
Pro
His
Tle
735
Arg
Pro
Thr
Phe
Arg
815

Gly

Gln

Cys
560
Ser
Asp
Thr
Cys
Ser
640
Arg
Pro
Trp
Gly
Arg
720
Ala
Val
Phe
Thr
Trp
800
Leu

Ala

Ala
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Gly Ile
850

Pro Ile

865

Leu Glu

Ile Lys

Glu Gln

Ala Tyr
930

Val Met

945

Ala His

His Ser

Phe Asn

Pro Phe
1010
Tyr Asp
1025
Asp Tle
1040
Thr Asn
1055
Pro Tyr
1070
Lys Ala
1085
Tyr Thr
1100
Pro Leu
1115
Glu Thr
1130
Val Tyr

Ser

Ser

Tyr

Cys

Cys

915

Cys

Lys

Thr

Ile

Gly
995

Tyr

Ile

Val

Cys

900

Lys

Phe

Ser

Ala

Val

980
Val

Asn
Thr
Thr
885
Gly
Val
Cys
Asp
Ser
965

Thr

Lys

Thr
Pro
870
Cys
Ser
Phe
Asp
Asp
950
Val

Thr

Ile

Asp Arg Lys Ile

Phe

Gln

Leu

Thr

Pro

Asn

Ala

Pro

Ser

Pro

Ser

Val

Gln

Ser

Pro

Phe

Thr

Ser

Glu

Arg

Leu

Ala

Leu

Ile

Asp

Leu

Asp

Tyr

Thr

Gln

Pro

Lys

Ile

Ser

Phe

Ile Val
855
Thr Lys

His Tyr
Gln Glu
Thr Gly

920
Thr Glu

935
Cys Leu

Gln Ala

Val Tyr

Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr

1000
Val Gl
1015
Gly Al
1030
Val Se
1045
Arg Pr
1060
Ser Gl
1075
Phe Th
1090
Ala Gl
1105
Pro As
1120
Ala Al
1135
Gly GI

Asn Arg Ala

Ile

Lys

Cys

905

Val

Asn

Ala

Phe

Val
985

Lys
Thr

890
Thr

Tyr

Thr

Asp

Leu

970

Asn

Leu
875
Gly

Pro
Pro
Gln
His
955

Asn

Gly

Gly
860
Tle
Met
Thr
Phe
Val
940
Ala

Ile

Glu

Tyr

Pro

Asp

Tyr

Met

925

Ser

Glu

Thr

Thr

10

n Tyr Ala Gly Glu
1020

a Gly

r Ser

o Lys

y Phe

r Ala

u Asn

p Ala

a Glu

y Ile

62

Gln

Ser

Ala

Glu

Pro

Cys

Leu

Cys

Ala

Pro

Asp

Gly

Gln

Phe

Ala

Phe

Thr

Thr

1035

Leu

1050

Ala

1065

Trp

1080

Gly

1095

Val

1110

Thr

1125

Leu

1140

Val

Ala

Thr

Ser

Arg

910

Trp

Lys

Ala

Val

Pro
990

05

Pro
Val
Pro

895

Pro

Gly

Ala

Tyr

Gly

975
Val

Leu
Asn
880
Ala
Asp
Gly
Tyr
Lys
960

Glu

Asn

Ile Tyr Asn

Gly Ala

Tyr

Ile

Lys

Cys

Gly

Arg

Asn

Lys

Phe

Ala

His

Lys

Glu

Ser

Val

Glu

Tyr

Gly

Asn

Val

Asp

Ile

Ile

Ser

Cys

Ser
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1145
Ser
1160
Thr
1175
Thr
1190
Gln
1205
Pro
1220
Phe
1235
Leu
1250
Ala
1265

Ala Ly

Ala Le

Ala 11

Leu 11

Pro Ly

Thr Th

Ser Le

Leu Th

Asn

210>
211>
212>
213> W
<400> 9

atgagcctcg

9
2964
DNA

ccgecettgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
geggacgegsg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgcea
acggtgcggt
gtgatcaata

caatacaact

s Ser Gly

u Lys Glu

e His Phe

e Cys Thr

s Asp His

r Ala Ala

u Gly Gly

r Ile Val

cccteecggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagcecgg
actttattct
gaaagatcag
agaggttcca
gcaccgetge
cgctgatgac
acaagtgcaa
actgcaaaat

cccctttagt

1150
Cys
1165
Ala
1180
Thr
1195
Tyr
1210
Val
1225
Ser
1240
Ala
1255
Met
1270

Lys

Ala

Ser

Ser

Ile

Val

Ser

Ala

cttgtgecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgeggtgge
tgatcagtgc

ccecgegeaac

Ala

Val

Ala

Val

Thr

Lys

Val

Tyr

Val His

Glu Leu

Asn Ile

Thr Cys

His Pro

Thr Ala

Ile Ile

Val Leu

ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcece
ctgaaaatcc
aagctgcget
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tcaaacgagg
catgctgcag
gctgaactcg
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Val

Thr

His

Lys

Gln

Trp

Ile

Thr

1155
Pro
1170
Glu
1185
Pro
1200
Gly
1215
Tyr
1230
Thr
1245
Ile
1260
Asn
1275

Ser

Gln

Glu

Asp

His

Trp

Gly

Gln

ctacattccce
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcce
agatcacagt
gactgacaac
tcactaatca

gggaccgtaa

Gly Thr

Gly Ser

Phe Arg

Cys His

Ala Gln

Leu Thr

Leu Val

Lys His

ctgctctcag
catgcttgag
ttgctetecce
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
cacagacaaa
caagaattgg

aggaaagatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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cacatcccat tcccattgge aaacgtgact tgcagagtge caaaagcaag aaaccctaca 1020
gtaacttacg gaaaaaacca agtcaccatg ctgctgtatc ctgaccatcc gacactcttg 1080
tcttaccgta acatgggaca ggaaccaaat taccacgagg agtgggtgac acacaagaag 1140
gaggttacct tgaccgtgee tactgagggt ctggaggtca cttggggcaa caacgaacca 1200
tacaagtact ggccgcagat gtctacgaac ggtactgctc atggtcaccc acatgagata 1260
atcttgtact attatgagct gtaccccact atgactgtag tcattgtgtc ggtggecteg 1320
ttcgtgette tgtcgatggt gggcacageca gtgggaatgt gtgtgtgege acggegceaga 1380
tgcattacac catatgaatt aacaccagga gccactgttc ccttcetget cagectgeta 1440
tgctgecgtca gaacgaccaa ggcecggcecaca tattacgagg ctgcggcecata tctatggaac 1500
gaacagcagc ccctgttctg gttgcagget cttatcccge tggecgectt gatcgtectg 1560
tgcaactgtc tgaaactctt gccatgetge tgtaagacce tggetttttt agecgtaatg 1620
agcatcggtg cccacactgt gagcgcgtac gaacacgtaa cagtgatccc gaacacggtg 1680
ggagtaccgt ataagactct tgtcaacaga ccgggttaca gccccatggt gttggagatg 1740
gagctacaat cagtcacctt ggaaccaaca ctgtcacttg actacatcac gtgcgagtac 1800
aaaactgtca tcccctececee gtacgtgaag tgetgtggta cagcagagtg caaggacaag 1860
agcctaccag actacagcectg caaggtcttt actggagtct acccatttat gtggggegge 1920
gcctactget tttgecgacge cgaaaatacg caattgageg aggcacatgt agagaaatct 1980
gaatcttgca aaacagagtt tgcatcggcece tacagagccc acaccgecatc ggegteggeg 2040
aagctccgeg tcctttacca aggaaacaac attaccgtag ctgectacge taacggtgac 2100
catgccgtca cagtaaagga cgccaagttt gtcgtgggee caatgteccte cgectggaca 2160
ccttttgaca acaaaatcgt ggtgtacaaa ggcgacgtct acaacatgga ctacccacct 2220
tttggecgecag gaagaccagg acaatttggt gacattcaaa gtcgtacacc ggaaagtaaa 2280
gacgtttatg ccaacactca gttggtacta cagaggccag cagcaggcac ggtacatgta 2340
ccatactctc aggcaccatc tggcttcaag tattggctga aggaacgagg agcatcgeta 2400
cagcacacgg caccgttcgg ttgccagatt gecgacaaacc cggtaagage tgtaaattge 2460
gctgtgggga acataccaat ttccatcgac ataccggatg cggectttac tagggttgte 2520
gatgcaccct ctgtaacgga catgtcatgce gaagtaccag cctgcactca ctcctceccecgac 2580
tttgggggeg tcgecatcat caaatacaca gctagcaaga aaggtaaatg tgcagtacat 2640
tcgatgacca acgccgttac cattcgagaa gccgacgtag aagtagaggg gaactcccag 2700
ctgcaaatat ccttctcaac agccctggeca agegecgagt ttcgegtgea agtgtgetcece 2760
acacaagtac actgcgcagc cgcatgccac cctccaaagg accacatagt caattaccca 2820
gcatcacaca ccacccttgg ggtccaggat atatccacaa cggcaatgtc ttgggtgcag 2880
aagattacgg gaggagtagg attaattgtt gctgttgetg ccttaatttt aattgtggtg 2940
ctatgegtgt cgtttagecag gcac 2964
<210> 10
211> 2964
<212> DNA
213> W
<400> 10
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atgagtcttg ccatcccagt tatgtgcctg ttggcaaaca ccacgttccce ctgectcecccag 60
cccecttgea cgeecctgetg ctacgaaaag gaaccggagg aaaccctacg catgettgag 120
gacaacgtca tgagacctgg gtactatcag ctgctacaag catccttaac atgttctccce 180
caccgccage gacgcagcac caaggacaac ttcaatgtct ataaagccac aagaccatac 240
ttagctcact gtcccgactg tggagaaggg cactcgtgec atagtcccgt agcactagaa 300
cgcatcagaa atgaagcgac agacgggacg ctgaaaatcc aggtctcctt gcaaatcgga 360
ataaagacgg atgacagcca cgattggacc aagctgecgtt atatggacaa ccacatgcca 420
gcagacgcag agagggeggg getatttgta agaacatcag caccgtgtac gattactgga 480
acaatgggac acttcatcct ggcccgatgt ccaaaagggg aaactctgac ggtgggattce 540
actgacagta ggaagattag tcactcatgt acgcacccat ttcaccacga ccctcctgtg 600
ataggtcggg aaaaattcca ttcccgaccg cagcacggta aagagctacc ttgcagcacg 660
tacgtgcaga gcaccgccge aactaccgag gagatagagg tacacatgcec cccagacacc 720
cctgatcgeca cattaatgtc acaacagtcc ggcaacgtaa agatcacagt caatggccag 780
acggtgcggt acaagtgtaa ttgcggtgge tcaaatgaag gactaacaac tacagacaaa 840
gtgattaata actgcaaggt tgatcaatgt catgccgcecgg tcaccaatca caaaaagtgg 900
cagtataact cccctctggt cccgegtaat gectgaacttg gggaccgaaa aggaaaaatt 960
cacatccegt ttcecgetgge aaatgtaaca tgcagggtge ctaaagcaag gaaccccacc 1020
gtgacgtacg ggaaaaacca agtcatcatg ctactgtatc ctgaccaccc aacactcctg 1080
tcctaccgga atatgggaga agaaccaaac tatcaagaag agtgggtgat gcataagaag 1140
gaagtcgtge taaccgtgcc gactgaaggg ctcgaggtca cgtggggcaa caacgagcecg 1200
tataagtatt ggccgcagtt atctacaaac ggtacagccc atggccacce gcatgagata 1260
attctgtatt attatgagct gtaccccact atgactgtag tagttgtgtc agtggccacg 1320
ttcatactcc tgtcgatggt gggtatggeca geggggatgt gecatgtgtge acgacgcaga 1380
tgcatcacac cgtatgaact gacaccagga gctaccgtcc ctttcectget tagectaata 1440
tgctgcatca gaacagctaa agcggccaca taccaagagg ctgcgatata cctgtggaac 1500
gagcagcaac ctttgttttg gctacaagcc cttattccge tggcagecct gattgttcta 1560
tgcaactgtc tgagactctt accatgectge tgtaaaacgt tggetttttt ageccgtaatg 1620
agcgtcggtg cccacactgt gagcgegtac gaacacgtaa cagtgatccc gaacacggtg 1680
ggagtaccgt ataagactct agtcaataga cctggctaca gccccatggt attggagatg 1740
gaactactgt cagtcacttt ggagccaaca ctatcgcttg attacatcac gtgcgagtac 1800
aaaaccgtca tcccgtctee gtacgtgaag tgectgeggta cagcagagtg caaggacaaa 1860
aacctacctg actacagctg taaggtcttc accggegtct acccatttat gtggggegge 1920
gcctactget tctgegacge tgaaaacacg cagttgageg aagcacacgt ggagaagtcce 1980
gaatcatgca aaacagaatt tgcatcagca tacagggctc ataccgcatc tgcatcaget 2040
aagctccgeg tcctttacca aggaaataac atcactgtaa ctgectatge aaacggegac 2100
catgcegtca cagttaagga cgccaaattc attgtgggge caatgtctte agectggaca 2160
cctttcgaca acaaaattgt ggtgtacaaa ggtgacgtct ataacatgga ctacccgecc 2220
tttggecgecag gaagaccagg acaatttgge gatatccaaa gtcgcacacc tgagagtaaa 2280
gacgtctatg ctaatacaca actggtactg cagagaccgg ctgtgggtac ggtacacgtg 2340
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ccatactctc aggcaccatc tggctttaag tattggctaa aagaacgegg ggegtegetg 2400
cagcacacag caccatttgg ctgccaaata gcaacaaacc cggtaagagc ggtgaactgce 2460
gccgtaggga acatgecccat ctccatcgac ataccggaag cggecttcac tagggtcecgte 2520
gacgcgeccct ctttaacgga catgtcgtge gaggtaccag cctgcaccca ttcctcagac 2580
tttgggggeg tcgecattat taaatatgca gccagcaaga aaggcaagtg tgeggtgeat 2640
tcgatgacta acgccgtcac tattcgggaa gctgagatag aagttgaagg gaattctcag 2700
ctgcaaatct ctttctcgac ggccttagee agegecgaat tccgegtaca agtectgttet 2760
acacaagtac actgtgcagc cgagtgccac cccccgaagg accacatagt caactaccceg 2820
gcgtcacata ccaccctegg ggtccaggac atctccgeta cggegatgte atgggtgeag 2880
aagatcacgg gaggtgtggg actggttgtt getgttgecg cactgattct aatcgtggtg 2940
ctatgegtgt cgttcagecag gcac 2964
210> 11
211> 3747
<212> DNA
213> Wi
<400> 11
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggece 60
ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120
ctcgceccage tgatctccge agtcaacaaa ttgaccatgce gcecgeggtacc tcaacagaag 180
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggecgec gcaaaacgac 240
ccaaagcaaa agaagcaacc accacaaaag aagccggctc aaaagaagaa gaaaccaggce 300
cgtagggaga gaatgtgcat gaaaattgaa aatgattgca tcttcgaagt caagcatgaa 360
ggcaaagtga tgggctacgc atgcctggtg ggggataaag taatgaaacc agcacatgtg 420
aagggaacta tcgacaatgc cgatctgget aaactggcect ttaagcecggtc gtctaaatac 480
gatcttgaat gtgcacagat accggtgcac atgaagtctg atgcctcgaa gtttacccac 540
gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggecegg 600
ttcactatcc cgacgggtge aggcaagccg ggagacagceg gcecagaccgat cttcgacaac 660
aaaggacggg tggtggeccat cgtcctagga ggggceccaacg aaggtgeccg cacggececte 720
tccgtggtga cgtggaacaa agacatcgtc acaaaaatta cccctgaggg agccgaagag 780
tggagcctcg cccteecggt cttgtgectg ttggcaaaca ctacattcce ctgetctcecag 840
ccgecttgea caccctgetg ctacgaaaag gaaccggaaa gcaccttgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac ttgctctccce 960
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020
ctagctcatt gtcctgactg cggagaaggg cattcgtgece acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgecget atatggatag ccatacgcca 1200
gcggacgegg agcecgagececgg attgettgta aggacttcag caccgtgecac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaaaggag agacgcetgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga accacctgtg 1380
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ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc ttgcagcacg 1440
tacgtgcaga gcaccgctge cactgcectgag gagatagagg tgcatatgec cccagatact 1500
cctgaccgeca cgctgatgac gcagcagtct ggcaacgtga agatcacagt taatgggcag 1560
acggtgcggt acaagtgcaa ctgcggtgge tcaaacgagg gactgacaac cacagacaaa 1620
gtgatcaata actgcaaaat tgatcagtgc catgctgcag tcactaatca caagaattgg 1680
caatacaact cccctttagt cccgegcaac gectgaactcg gggaccgtaa aggaaagatce 1740
cacatcccat tcccattgge aaacgtgact tgcagagtge caaaagcaag aaaccctaca 1800
gtaacttacg gaaaaaacca agtcaccatg ctgctgtatc ctgaccatcc gacactcttg 1860
tcttaccgta acatgggaca ggaaccaaat taccacgagg agtgggtgac acacaagaag 1920
gaggttacct tgaccgtgee tactgagggt ctggaggtca cttggggcaa caacgaacca 1980
tacaagtact ggccgcagat gtctacgaac ggtactgctc atggtcaccc acatgagata 2040
atcttgtact attatgagct gtaccccact atgactgtag tcattgtgtc ggtggecteg 2100
ttecgtgette tgtcgatggt gggcacageca gtgggaatgt gtgtgtgege acggegceaga 2160
tgcattacac catatgaatt aacaccagga gccactgttc ccttcetget cagectgeta 2220
tgetgegteca gaacgaccaa ggeggecaca tattacgagg ctgeggecata tctatggaac 2280
gaacagcagc ccctgttetg gttgecagget cttatccege tggecgecett gatcgtectg 2340
tgcaactgtc tgaaactctt gccatgetge tgtaagaccce tggetttttt agecgtaatg 2400
agcatcggtg cccacactgt gagcgcgtac gaacacgtaa cagtgatccc gaacacggtg 2460
ggagtaccgt ataagactct tgtcaacaga ccgggttaca gccccatggt gttggagatg 2520
gagctacaat cagtcacctt ggaaccaaca ctgtcacttg actacatcac gtgcgagtac 2580
aaaactgtca tcccctcecee gtacgtgaag tgetgtggta cagcagagtg caaggacaag 2640
agcctaccag actacagctg caaggtcttt actggagtct acccatttat gtggggegge 2700
gcctactget tttgecgacge cgaaaatacg caattgageg aggcacatgt agagaaatct 2760
gaatcttgca aaacagagtt tgcatcggcece tacagagccc acaccgecatc ggegteggeg 2820
aagctccgeg tcctttacca aggaaacaac attaccgtag ctgectacge taacggtgac 2880
catgccgtca cagtaaagga cgccaagttt gtecgtgggee caatgtecte cgectggaca 2940
ccttttgaca acaaaatcgt ggtgtacaaa ggcgacgtct acaacatgga ctacccacct 3000
tttggecgecag gaagaccagg acaatttggt gacattcaaa gtcgtacacc ggaaagtaaa 3060
gacgtttatg ccaacactca gttggtacta cagaggccag cagcaggcac ggtacatgta 3120
ccatactctc aggcaccatc tggcttcaag tattggcetga aggaacgagg agcatcgeta 3180
cagcacacgg caccgttcgg ttgccagatt gecgacaaacc cggtaagage tgtaaattge 3240
gctgtgggga acataccaat ttccatcgac ataccggatg cggectttac tagggttgte 3300
gatgcaccct ctgtaacgga catgtcatge gaagtaccag cctgcactca ctcctecgac 3360
tttgggggeg tcgecatcat caaatacaca gctagcaaga aaggtaaatg tgcagtacat 3420
tcgatgacca acgccgttac cattcgagaa gccgacgtag aagtagaggg gaactcccag 3480
ctgcaaatat ccttctcaac agccctggeca agegecgagt ttcgegtgea agtgtgetcece 3540
acacaagtac actgcgcagc cgcatgccac cctccaaagg accacatagt caattaccca 3600
gcatcacaca ccacccttgg ggtccaggat atatccacaa cggcaatgtc ttgggtgcag 3660
aagattacgg gaggagtagg attaattgtt gctgttgetg ccttaatttt aattgtggtg 3720
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ctatgegtgt cgtttagcag gcactaa 3747
210> 12
211> 3747
<212> DNA
213> W
<400> 12
atggagttca tcccaaccca aactttttac aataggaggt accagcctcg accctggact 60
ccgegeccta ctatccaagt catcaggecc agaccgegec ctcagaggceca agetgggceaa 120
cttgcccage tgatctcage agttaataaa ctgacaatgc gcgecggtacc acaacagaag 180
ccacgcagga atcggaagaa taagaagcaa aagcaaaaac aacaggcgcc acaaaacaac 240
acaaatcaaa agaagcagcc acctaaaaag aaaccggctc aaaagaaaaa gaagccgggce 300
cgcagagaga ggatgtgcat gaaaatcgaa aatgattgta ttttcgaagt caagcacgaa 360
ggtaaggtaa caggttacgc gtgcctggtg ggggacaaag taatgaaacc agcacacgta 420
aaggggacca tcgataacgc ggacctggec aaactggect ttaagecggtc atctaagtat 480
gaccttgaat gcgcgcagat acccgtgcac atgaagtccg acgecttcgaa gttcacccat 540
gagaaaccgg aggggtacta caactggcac cacggagcag tacagtactc aggaggcecegg 600
ttcaccatcc ctacaggtge tggcaaacca ggggacagceg gcagaccgat cttcgacaac 660
aagggacgcg tggtggecat agtcttagga ggagctaatg aaggageccg tacagceccte 720
tcggtggtga cctggaataa agacattgtc actaaaatca cccccgaggg ggceccgaagag 780
tggagtcttg ccatcccagt tatgtgectg ttggcaaaca ccacgttcce ctgetcecccag 840
cccecttgea cgeectgetg ctacgaaaag gaaccggagg aaaccctacg catgettgag 900
gacaacgtca tgagacctgg gtactatcag ctgctacaag catccttaac atgttctcce 960
caccgccagec gacgcagcac caaggacaac ttcaatgtct ataaagccac aagaccatac 1020
ttagctcact gtcccgactg tggagaaggg cactcgtgec atagtcccgt agcactagaa 1080
cgcatcagaa atgaagcgac agacgggacg ctgaaaatcc aggtctcctt gcaaatcgga 1140
ataaagacgg atgacagcca cgattggacc aagctgegtt atatggacaa ccacatgcca 1200
gcagacgcag agagggeggg getatttgta agaacatcag caccgtgtac gattactgga 1260
acaatgggac acttcatcct ggcccgatgt ccaaaagggg aaactctgac ggtgggatte 1320
actgacagta ggaagattag tcactcatgt acgcacccat ttcaccacga ccctcctgtg 1380
ataggtcggg aaaaattcca ttcccgaccg cagcacggta aagagctacc ttgcagcacg 1440
tacgtgcaga gcaccgccge aactaccgag gagatagagg tacacatgcec cccagacacc 1500
cctgatcgeca cattaatgtc acaacagtcc ggcaacgtaa agatcacagt caatggccag 1560
acggtgcggt acaagtgtaa ttgcggtgge tcaaatgaag gactaacaac tacagacaaa 1620
gtgattaata actgcaaggt tgatcaatgt catgccgegg tcaccaatca caaaaagtgg 1680
cagtataact cccctctggt cccgegtaat gectgaacttg gggaccgaaa aggaaaaatt 1740
cacatccegt ttcecgetgge aaatgtaaca tgcagggtge ctaaagcaag gaaccccacc 1800
gtgacgtacg ggaaaaacca agtcatcatg ctactgtatc ctgaccaccc aacactcctg 1860
tcctaccgga atatgggaga agaaccaaac tatcaagaag agtgggtgat gcataagaag 1920
gaagtcgtge taaccgtgcc gactgaaggg ctcgaggtca cgtggggcaa caacgagcecg 1980
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tataagtatt ggccgcagtt atctacaaac ggtacagccc atggccacce gecatgagata 2040
attctgtatt attatgagct gtaccccact atgactgtag tagttgtgtc agtggccacg 2100
ttcatactcc tgtcgatggt gggtatggea geggggatgt gecatgtgtge acgacgcaga 2160
tgcatcacac cgtatgaact gacaccagga gctaccgtcce ctttcectget tagecctaata 2220
tgctgecatca gaacagctaa agcggeccaca taccaagagg ctgegatata cctgtggaac 2280
gagcagcaac ctttgttttg gctacaagcee cttattccge tggcagecct gattgttcta 2340
tgcaactgtc tgagactctt accatgctge tgtaaaacgt tggetttttt ageccgtaatg 2400
agcgtcggtg cccacactgt gagcgegtac gaacacgtaa cagtgatccc gaacacggtg 2460
ggagtaccgt ataagactct agtcaataga cctggctaca gccccatggt attggagatg 2520
gaactactgt cagtcacttt ggagccaaca ctatcgcttg attacatcac gtgcgagtac 2580
aaaaccgtca tcccgtctee gtacgtgaag tgectgeggta cagcagagtg caaggacaaa 2640
aacctacctg actacagctg taaggtcttc accggegtct acccatttat gtggggegge 2700
gcctactget tctgegacge tgaaaacacg cagttgageg aagcacacgt ggagaagtcce 2760
gaatcatgca aaacagaatt tgcatcagca tacagggctc ataccgcatc tgcatcaget 2820
aagctccgeg tcctttacca aggaaataac atcactgtaa ctgcectatge aaacggegac 2880
catgcegtca cagttaagga cgccaaattc attgtgggge caatgtctte agectggaca 2940
cctttcgaca acaaaattgt ggtgtacaaa ggtgacgtct ataacatgga ctacccgecc 3000
tttggecgecag gaagaccagg acaatttgge gatatccaaa gtcgcacacc tgagagtaaa 3060
gacgtctatg ctaatacaca actggtactg cagagaccgg ctgtgggtac ggtacacgtg 3120
ccatactctc aggcaccatc tggctttaag tattggctaa aagaacgegg ggegtegetg 3180
cagcacacag caccatttgg ctgccaaata gcaacaaacc cggtaagagc ggtgaactgce 3240
gccgtaggga acatgeccat ctccatcgac ataccggaag cggecttcac tagggtegte 3300
gacgcgeecet ctttaacgga catgtcgtge gaggtaccag cctgecaccca ttcctcagac 3360
tttgggggeg tcgecattat taaatatgca gccagcaaga aaggcaagtg tgeggtgeat 3420
tcgatgacta acgccgtcac tattcgggaa gectgagatag aagttgaagg gaattctcag 3480
ctgcaaatct ctttctcgac ggccttagee agegecgaat tccgegtaca agtectgttet 3540
acacaagtac actgtgcagc cgagtgccac cccccgaagg accacatagt caactacccg 3600
gcgtcacata ccaccctegg ggtccaggac atctccgeta cggegatgte atgggtgeag 3660
aagatcacgg gaggtgtggg actggttgtt getgttgeecg cactgattct aatcgtggtg 3720
ctatgegtgt cgttcagecag gcactaa 3747
<210> 13
211> 4215
<212> DNA
213> ANTH
220>
<223> CHIKV+TNFa
<400> 13
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggece 60
ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120
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ctcgcccage tgatctccge agtcaacaaa ttgaccatgce gcecgeggtacc tcaacagaag 180
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggecgec gcaaaacgac 240
ccaaagcaaa agaagcaacc accacaaaag aagccggctc aaaagaagaa gaaaccaggce 300
cgtagggaga gaatgtgcat gaaaattgaa aatgattgca tcttcgaagt caagcatgaa 360
ggcaaagtga tgggctacgc atgcctggtg ggggataaag taatgaaacc agcacatgtg 420
aagggaacta tcgacaatgc cgatctggect aaactggcect ttaagcecggtc gtctaaatac 480
gatcttgaat gtgcacagat accggtgcac atgaagtctg atgcctcgaa gtttacccac 540
gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggecegg 600
ttcactatcc cgacgggtge aggcaagccg ggagacagceg gcecagaccgat cttcgacaac 660
aaaggacggg tggtggecat cgtcctagga ggggceccaacg aaggtgeccg cacggececte 720
tccgtggtga cgtggaacaa agacatcgtc acaaaaatta cccctgaggg agccgaagag 780
tggagcctcg cccteecggt cttgtgectg ttggcaaaca ctacattcce ctgetctcecag 840
ccgecttgea cacccectgetg ctacgaaaag gaaccggaaa gcaccttgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac ttgctctceccce 960
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020
ctagctcatt gtcctgactg cggagaaggg cattcgtgec acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgecget atatggatag ccatacgcca 1200
gcggacgegg agcecgagececgg attgettgta aggacttcag caccgtgecac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaaaggag agacgcetgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga accacctgtg 1380
ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc ttgcagcacg 1440
tacgtgcaga gcaccgctge cactgcectgag gagatagagg tgcatatgec cccagatact 1500
cctgaccgeca cgcectgatgac gcagcagtct ggcaacgtga agatcacagt taatggctcce 1560
ggaggtaage ctgtagccca tgttgtagca aaccctcaag ctgaggggea getccagtgg 1620
ctgaaccgcc gggccaatge cctcectggece aatggegtgg agctgagaga taaccagetg 1680
gtggtgccat cagagggcecct gtacctcatc tactcccagg tcctcttcaa gggccaagge 1740
tgceecteca cccatgtget cctcacccac accatcagec geatcgeegt ctcctaccag 1800
accaaggtca acctcctctc tgccatcaag agcccctgec agagggagac cccagagggs 1860
gctgaggeca agcecctggta tgagceccate tatctgggag gggtcttcca getggagaag 1920
ggtgaccgac tcagcgcectga gatcaatcgg cccgactatce tcgactttge cgagtctggg 1980
caggtctact ttgggatcat tgccctgacg cgtggaggat ccggegggea gacggtgegg 2040
tacaagtgca actgcggtgg ctcaaacgag ggactgacaa ccacagacaa agtgatcaat 2100
aactgcaaaa ttgatcagtg ccatgctgeca gtcactaatc acaagaattg gcaatacaac 2160
tcceetttag tcecegegeaa cgetgaactce ggggaccgta aaggaaagat ccacatccca 2220
ttcccattgg caaacgtgac ttgcagagtg ccaaaagcaa gaaaccctac agtaacttac 2280
ggaaaaaacc aagtcaccat gctgctgtat cctgaccatc cgacactctt gtcttaccgt 2340
aacatgggac aggaaccaaa ttaccacgag gagtgggtga cacacaagaa ggaggttacc 2400
ttgaccgtge ctactgaggg tctggaggtc acttggggeca acaacgaacc atacaagtac 2460
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tggcecgecaga tgtctacgaa cggtactget catggtcacc cacatgagat aatcttgtac 2520
tattatgagc tgtaccccac tatgactgta gtcattgtgt cggtggecte gttegtgett 2580
ctgtcgatgg tgggcacage agtgggaatg tgtgtgtgeg cacggegeag atgecattaca 2640
ccatatgaat taacaccagg agccactgtt cccttcctge tcagecctget atgetgegte 2700
agaacgacca aggcggccac atattacgag gctgcecggcecat atctatggaa cgaacagcag 2760
cceetgttet ggttgeagge tettatceceg ctggecgeet tgatcgtect gtgecaactgt 2820
ctgaaactct tgccatgetg ctgtaagacc ctggettttt tageccgtaat gagcatcggt 2880
gcccacactg tgagcgegta cgaacacgta acagtgatcc cgaacacggt gggagtaccg 2940
tataagactc ttgtcaacag accgggttac agccccatgg tgttggagat ggagctacaa 3000
tcagtcacct tggaaccaac actgtcactt gactacatca cgtgcgagta caaaactgtc 3060
atcccctece cgtacgtgaa gtgetgtggt acagcagagt gcaaggacaa gagcectacca 3120
gactacagct gcaaggtctt tactggagtc tacccattta tgtggggegg cgectactge 3180
ttttgegacg ccgaaaatac gcaattgage gaggcacatg tagagaaatc tgaatcttge 3240
aaaacagagt ttgcatcggc ctacagagcc cacaccgcat cggegtegge gaagetccege 3300
gtcctttacc aaggaaacaa cattaccgta gctgectacg ctaacggtga ccatgeegte 3360
acagtaaagg acgccaagtt tgtcgtggge ccaatgtcct ccgectggac accttttgac 3420
aacaaaatcg tggtgtacaa aggcgacgtc tacaacatgg actacccacc ttttggcegea 3480
ggaagaccag gacaatttgg tgacattcaa agtcgtacac cggaaagtaa agacgtttat 3540
gccaacactc agttggtact acagaggcca gcagcaggea cggtacatgt accatactct 3600
caggcaccat ctggcttcaa gtattggetg aaggaacgag gagcatcget acagcacacg 3660
gcaccgttcg gttgccagat tgcgacaaac ccggtaagag ctgtaaattg cgetgtgggg 3720
aacataccaa tttccatcga cataccggat gcggceccttta ctagggttgt cgatgcacce 3780
tctgtaacgg acatgtcatg cgaagtacca gcctgecactc actcctcega ctttggggge 3840
gtcgccatca tcaaatacac agctagcaag aaaggtaaat gtgcagtaca ttcgatgacc 3900
aacgccgtta ccattcgaga agccgacgta gaagtagagg ggaactccca gctgcaaata 3960
tccttetcaa cagecetgge aagegecgag tttegegtge aagtgtgete cacacaagta 4020
cactgcgcag ccgcatgcca ccctccaaag gaccacatag tcaattaccc agcatcacac 4080
accacccttg gggtccagga tatatccaca acggcaatgt cttgggtgeca gaagattacg 4140
ggaggagtag gattaattgt tgctgttget gecttaattt taattgtggt getatgegtg 4200
tcgtttageca ggcac 4215
210> 14
211> 3825
<212> DNA
213> ANTH
220>
<223> CHIKV+CD20
<400> 14
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggece 60
ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120



FF

5l %R

72

CN 113248626 A 45/133 1T
ctcgcccage tgatctccge agtcaacaaa ttgaccatgce gcecgeggtacc tcaacagaag 180
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggcgec gcaaaacgac 240
ccaaagcaaa agaagcaacc accacaaaag aagccggctc aaaagaagaa gaaaccagge 300
cgtagggaga gaatgtgcat gaaaattgaa aatgattgca tcttcgaagt caagcatgaa 360
ggcaaagtga tgggctacgc atgcctggtg ggggataaag taatgaaacc agcacatgtg 420
aagggaacta tcgacaatgc cgatctggect aaactggcect ttaagcecggtc gtctaaatac 480
gatcttgaat gtgcacagat accggtgcac atgaagtctg atgcctcgaa gtttacccac 540
gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggecegg 600
ttcactatcc cgacgggtge aggcaagccg ggagacagceg gcecagaccgat cttcgacaac 660
aaaggacggg tggtggecat cgtcctagga ggggceccaacg aaggtgeccg cacggececte 720
tccgtggtga cgtggaacaa agacatcgtc acaaaaatta cccctgaggg agccgaagag 780
tggagcctcg cccteecggt cttgtgectg ttggcaaaca ctacattcce ctgetctcecag 840
ccgecttgea cacccectgetg ctacgaaaag gaaccggaaa gcaccttgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac ttgctctceccce 960
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020
ctagctcatt gtcctgactg cggagaaggg cattcgtgec acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgecget atatggatag ccatacgcca 1200
gcggacgegg agcecgagececgg attgettgta aggacttcag caccgtgecac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaaaggag agacgcetgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga accacctgtg 1380
ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc ttgcagcacg 1440
tacgtgcaga gcaccgctge cactgcectgag gagatagagg tgcatatgec cccagatact 1500
cctgaccgeca cgcectgatgac gcagcagtcc ggaggtatat acaactgtga accagctaat 1560
ccctetgaga aaaactccce atctacccaa tactgttaca gcatacaagg atccaacgtg 1620
aagatcacag ttaatgggca gacggtgecgg tacaagtgceca actgecggtgg ctcaaacgag 1680
ggactgacaa ccacagacaa agtgatcaat aactgcaaaa ttgatcagtg ccatgctgca 1740
gtcactaatc acaagaattg gcaatacaac tcccctttag tcccgegeaa cgetgaacte 1800
ggggaccgta aaggaaagat ccacatccca ttcccattgg caaacgtgac ttgcagagtg 1860
ccaaaagcaa gaaaccctac agtaacttac ggaaaaaacc aagtcaccat gectgetgtat 1920
cctgaccatce cgacactctt gtcttaccgt aacatgggac aggaaccaaa ttaccacgag 1980
gagtgggtga cacacaagaa ggaggttacc ttgaccgtge ctactgaggg tctggaggte 2040
acttggggca acaacgaacc atacaagtac tggccgcaga tgtctacgaa cggtactget 2100
catggtcacc cacatgagat aatcttgtac tattatgage tgtaccccac tatgactgta 2160
gtcattgtgt cggtggecte gttegtgett ctgtegatgg tgggcacage agtgggaatg 2220
tgtgtgtgeg cacggegeag atgcattaca ccatatgaat taacaccagg agccactgtt 2280
ccettectge tcagectget atgetgegte agaacgacca aggeggecac atattacgag 2340
gctgeggeat atctatggaa cgaacagcag cccctgttet ggttgecagge tcttatcceg 2400
ctggeegeet tgatcgtect gtgecaactgt ctgaaactct tgeccatgetg ctgtaagacc 2460
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ctggettttt tagccgtaat gagcatcggt gcccacactg tgagcecgegta cgaacacgta 2520
acagtgatcc cgaacacggt gggagtaccg tataagactc ttgtcaacag accgggttac 2580
agccccatgg tgttggagat ggagctacaa tcagtcacct tggaaccaac actgtcactt 2640
gactacatca cgtgcgagta caaaactgtc atcccctcecece cgtacgtgaa gtgetgtggt 2700
acagcagagt gcaaggacaa gagcctacca gactacagct gcaaggtctt tactggagtc 2760
tacccattta tgtggggegg cgectactge ttttgegacg ccgaaaatac gcaattgage 2820
gaggcacatg tagagaaatc tgaatcttgc aaaacagagt ttgcatcgge ctacagagcec 2880
cacaccgecat cggegtegge gaageteege gtectttace aaggaaacaa cattaccgta 2940
gctgectacg ctaacggtga ccatgecgte acagtaaagg acgccaagtt tgtecgtggge 3000
ccaatgtcct ccgectggac accttttgac aacaaaatcg tggtgtacaa aggegacgte 3060
tacaacatgg actacccacc ttttggcgeca ggaagaccag gacaatttgg tgacattcaa 3120
agtcgtacac cggaaagtaa agacgtttat gccaacactc agttggtact acagaggcca 3180
gcagcaggceca cggtacatgt accatactct caggcaccat ctggcttcaa gtattggetg 3240
aaggaacgag gagcatcgct acagcacacg gcaccgttcg gttgeccagat tgcgacaaac 3300
ccggtaagag ctgtaaattg cgetgtgggg aacataccaa tttccatcga cataccggat 3360
gcggecttta ctagggttgt cgatgcacce tctgtaacgg acatgtcatg cgaagtacca 3420
gcctgeactce actcctecega ctttggggge gtegecatca tcaaatacac agctagcaag 3480
aaaggtaaat gtgcagtaca ttcgatgacc aacgccgtta ccattcgaga agccgacgta 3540
gaagtagagg ggaactccca gctgcaaata tccttctcaa cagccctgge aagegecgag 3600
tttcgegtge aagtgtgete cacacaagta cactgecgcag ccgecatgeca ccctccaaag 3660
gaccacatag tcaattaccc agcatcacac accacccttg gggtccagga tatatccaca 3720
acggcaatgt cttgggtgca gaagattacg ggaggagtag gattaattgt tgctgttget 3780
gccttaattt taattgtggt gectatgegtg tcgtttagea ggceac 3825
210> 15
211> 4230
<212> DNA
213> ATH
220>
<223> VEEV+TNFa
<400> 15
atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cccecgttegeg 60
gcececgegea ggeectggtt ccccagaacce gaccctttte tggegatgca ggtgcaggaa 120
ttaacccgect cgatggctaa cctgacgttc aagcaacgcecc gggacgcegece acctgagggg 180
ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg aggccaaggg 240
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggcea 300
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg catggtcatg 360
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacgcet 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
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ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcecc gaaaggagtt 660
ggggccaagg gagacagcecgg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagetgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgea tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg cagttccgga 1560
ggtaagcctg tagcccatgt tgtagcaaac cctcaagetg aggggcaget ccagtggetg 1620
aaccgccggg ccaatgecect cctggecaat ggegtggage tgagagataa ccagetggtg 1680
gtgccatcag agggcctgta cctcatctac tcccaggtce tcttcaaggg ccaaggetge 1740
ccectecacce atgtgetect cacccacacc atcagecgea tecgeegtete ctaccagace 1800
aaggtcaacc tcctctctge catcaagagc ccctgeccaga gggagacccce agaggggget 1860
gaggccaagce cctggtatga gceccatctat ctgggagggg tcttccaget ggagaagggt 1920
gaccgactca gcgcectgagat caatcggecce gactatctcg actttgecga gtctgggeag 1980
gtctactttg ggatcattge cctgacgegt ggaggatcct cagtcaccgt gacacctect 2040
gatgggacta gcgeccectggt ggaatgegag tgtggeggea caaagatctce cgagaccatce 2100
aacaagacaa aacagttcag ccagtgcaca aagaaggagc agtgcagagc atatcggctg 2160
cagaacgata agtgggtgta taattctgac aaactgccca aagcageggg agccacctta 2220
aaaggaaaac tgcatgtccc attcttgetg gcagacggea aatgcaccgt gectctagea 2280
ccagaaccta tgataacctt cggtttcaga tcagtgtcac tgaaactgca ccctaagaat 2340
cccacatatc taatcacccg ccaacttget gatgagectce actacacgea cgagctcata 2400
tctgaaccag ctgttaggaa ttttaccgtc accgaaaaag ggtgggagtt tgtatgggga 2460
aaccacccgc cgaaaaggtt ttgggcacag gaaacagcac ccggaaatcc acatgggcta 2520
ccgcacgagg tgataactca ttattaccac agatacccta tgtccaccat cctgggtttg 2580
tcaatttgtg ccgccattge aaccgtttcece gttgecagegt ctacctgget gttttgecaga 2640
tcaagagttg cgtgcctaac tccttaccgg ctaacaccta acgctaggat accattttgt 2700
ctggetgtge tttgetgege ccgecactgece cgggecgaga ccacctggga gtecttggat 2760
cacctatgga acaataacca acagatgttc tggattcaat tgctgatccc tctggecgec 2820
ttgatcgtag tgactcgect getcaggtge gtgtgetgtg tcgtgecttt tttagtcatg 2880
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gceggegeeg caggegeegg cgectacgag cacgegacca cgatgecgag ccaageggga 2940
atctcgtata acactatagt caacagagca ggctacgcac cactccctat cagcataaca 3000
ccaacaaaga tcaagctgat acctacagtg aacttggagt acgtcacctg ccactacaaa 3060
acaggaatgg attcaccagc catcaaatgce tgcggatctc aggaatgcac tccaacttac 3120
aggcctgatg aacagtgcaa agtcttcaca ggggtttacc cgttcatgtg gggtggtgca 3180
tattgetttt gecgacactga gaacacccaa gtcagcaagg cctacgtaat gaaatctgac 3240
gactgccttg cggatcatge tgaagcatat aaagcgcaca cagcctcagt gcaggegtte 3300
ctcaacatca cagtgggaga acactctatt gtgactaccg tgtatgtgaa tggagaaact 3360
cctgtgaatt tcaatggggt caaaataact gcaggtccge tttccacage ttggacacce 3420
tttgatcgeca aaatcgtgeca gtatgccggg gagatctata attatgattt tcctgagtat 3480
ggggcaggac aaccaggagce atttggagat atacaatcca gaacagtctc aagctctgat 3540
ctgtatgcca ataccaacct agtgctgcag agacccaaag caggagcgat ccacgtgcca 3600
tacactcagg caccttcggg ttttgagcaa tggaagaaag ataaagctcc atcattgaaa 3660
tttaccgecce ctttcggatg cgaaatatat acaaacccca ttcgcecgecga aaactgtget 3720
gtagggtcaa ttccattagc ctttgacatt cccgacgect tgttcaccag ggtgtcagaa 3780
acaccgacac tttcagcgge cgaatgcact cttaacgagt gegtgtattce ttccgacttt 3840
ggtgggatcg ccacggtcaa gtactcggee agcaagtcag gcaagtgege agtccatgtg 3900
ccatcaggga ctgctaccct aaaagaagca gcagtcgagcec taaccgagca agggtcggeg 3960
actatccatt tctcgaccge aaatatccac ccggagttca ggctccaaat atgcacatca 4020
tatgttacgt gcaaaggtga ttgtcacccc ccgaaagacc atattgtgac acaccctcag 4080
tatcacgcce aaacatttac agccgeggtg tcaaaaaccg cgtggacgtg gttaacatcc 4140
ctgctgggag gatcageegt aattattata attggettgg tgetggetac tattgtggec 4200
atgtacgtgce tgaccaacca gaaacataat 4230
<210> 16
211> 3852
<212> DNA
213> ATH
220>
<223> VEEV+CD20
<400> 16
atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cccecgttegeg 60
gcececgegea ggeectggtt ccccagaacce gaccctttte tggegatgca ggtgcaggaa 120
ttaacccgect cgatggctaa cctgacgttc aagcaacgcecc gggacgcegece acctgagggg 180
ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg aggcecaaggg 240
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggcea 300
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg catggtcatg 360
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacgcet 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
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ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcecc gaaaggagtt 660
ggggccaagg gagacagcecgg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagetgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgea tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg cagttccgga 1560
ggtatataca actgtgaacc agctaatccc tctgagaaaa actccccatc tacccaatac 1620
tgttacagca tacaaggatc ctcagtcacc gtgacacctc ctgatgggac tagcgceccctg 1680
gtggaatgcg agtgtggegg cacaaagatc tccgagacca tcaacaagac aaaacagttc 1740
agccagtgca caaagaagga gcagtgcaga gcatatcggce tgcagaacga taagtgggtg 1800
tataattctg acaaactgcc caaagcagcg ggagccacct taaaaggaaa actgcatgtce 1860
ccattcttge tggcagacgg caaatgcacc gtgectctag caccagaacc tatgataacc 1920
ttcggtttca gatcagtgtc actgaaactg caccctaaga atcccacata tctaatcacc 1980
cgccaacttg ctgatgagee tcactacacg cacgagctca tatctgaacc agectgttagg 2040
aattttaccg tcaccgaaaa agggtgggag tttgtatggg gaaaccaccc geccgaaaagg 2100
ttttgggcac aggaaacagc acccggaaat ccacatggge taccgcacga ggtgataact 2160
cattattacc acagataccc tatgtccacc atcctgggtt tgtcaatttg tgeccgecatt 2220
gcaaccgttt ccgttgcage gtctacctgg ctgttttgeca gatcaagagt tgecgtgecta 2280
actccttacc ggctaacacc taacgctagg ataccatttt gtctggetgt getttgetge 2340
gcececgeactg cccecgggecga gaccacctgg gagtecttgg atcacctatg gaacaataac 2400
caacagatgt tctggattca attgctgatc cctectggeeg ccttgategt agtgactege 2460
ctgctcaggt gecgtgtgetg tgtcgtgect tttttagtca tggecggege cgcecaggegece 2520
ggcgectacg agcacgegac cacgatgecg agccaagegg gaatctcgta taacactata 2580
gtcaacagag caggctacgc accactccct atcagcataa caccaacaaa gatcaagctg 2640
atacctacag tgaacttgga gtacgtcacc tgccactaca aaacaggaat ggattcacca 2700
gccatcaaat gctgcggatc tcaggaatgc actccaactt acaggcctga tgaacagtgce 2760
aaagtcttca caggggttta cccgttcatg tggggtggtg catattgett ttgegacact 2820
gagaacaccc aagtcagcaa ggcctacgta atgaaatctg acgactgect tgeggatcat 2880
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gctgaagcat ataaagcgca cacagcectca gtgcaggegt tcctcaacat cacagtggga 2940
gaacactcta ttgtgactac cgtgtatgtg aatggagaaa ctcctgtgaa tttcaatggg 3000
gtcaaaataa ctgcaggtcc gectttccaca gettggacac cctttgatcg caaaatcgtg 3060
cagtatgccg gggagatcta taattatgat tttcctgagt atggggcagg acaaccagga 3120
gcatttggag atatacaatc cagaacagtc tcaagctctg atctgtatge caataccaac 3180
ctagtgctgec agagacccaa agcaggagcecg atccacgtge catacactca ggcacctteg 3240
ggttttgage aatggaagaa agataaagct ccatcattga aatttaccge ccctttcgga 3300
tgcgaaatat atacaaaccc cattcgegec gaaaactgtg ctgtagggtc aattccatta 3360
gcctttgaca ttcccgacge cttgttcace agggtgtcag aaacaccgac actttcageg 3420
gccgaatgea ctcttaacga gtgegtgtat tcttcecgact ttggtgggat cgecacggte 3480
aagtactcgg ccagcaagtc aggcaagtgc gcagtccatg tgccatcagg gactgctacce 3540
ctaaaagaag cagcagtcga gctaaccgag caagggtcgg cgactatcca tttctecgacce 3600
gcaaatatcc acccggagtt caggctccaa atatgcacat catatgttac gtgcaaaggt 3660
gattgtcacc ccccgaaaga ccatattgtg acacaccctc agtatcacge ccaaacattt 3720
acagccgegg tgtcaaaaac cgcgtggacg tggttaacat ccctgetggg aggatcagece 3780
gtaattatta taattggctt ggtgctgget actattgtgg ccatgtacgt getgaccaac 3840
cagaaacata at 3852
210> 17
211> 3837
<212> DNA
213> ATH
220>
<223> VEEV+CTLA4
<400> 17
atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cccecgttegeg 60
gcececgegea ggeectggtt ccccagaacc gaccctttte tggegatgca ggtgcaggaa 120
ttaacccgect cgatggctaa cctgacgttc aagcaacgcecc gggacgcegece acctgagggg 180
ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg aggccaaggg 240
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggcea 300
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg catggtcatg 360
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacgcet 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcc gaaaggagtt 660
ggggccaagg gagacagcegg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
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aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagectgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgcea tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg cagttccgga 1560
ggaggctgeca aggtggaget catgtaccca ccgecatact acctgggeat aggeggeggt 1620
ggatcctcag tcaccgtgac acctcctgat gggactageg ccctggtgga atgegagtgt 1680
ggcggcacaa agatctccga gaccatcaac aagacaaaac agttcagcca gtgcacaaag 1740
aaggagcagt gcagagcata tcggctgcag aacgataagt gggtgtataa ttctgacaaa 1800
ctgcccaaag cagegggage caccttaaaa ggaaaactge atgtcccatt cttgetggea 1860
gacggcaaat gcaccgtgee tctagcacca gaacctatga taaccttcgg tttcagatca 1920
gtgtcactga aactgcaccc taagaatccc acatatctaa tcacccgeca acttgetgat 1980
gagcctcact acacgcacga gctcatatct gaaccagetg ttaggaattt taccgtcacc 2040
gaaaaagggt gggagtttgt atggggaaac cacccgecga aaaggttttg ggcacaggaa 2100
acagcacccg gaaatccaca tgggctaccg cacgaggtga taactcatta ttaccacaga 2160
taccctatgt ccaccatcct gggtttgtca atttgtgecg ccattgecaac cgtttecegtt 2220
gcagcgtcta cctggetgtt ttgcagatca agagttgegt gectaactce ttaccggeta 2280
acacctaacg ctaggatacc attttgtctg getgtgettt getgegeccg cactgecegg 2340
gccgagacca cctgggagte cttggatcac ctatggaaca ataaccaaca gatgttctgg 2400
attcaattgc tgatccctct ggecgecttg atcgtagtga ctegectget caggtgegtg 2460
tgctgtgtecg tgectttttt agtcatggee ggegecgeag gegeceggege ctacgageac 2520
gcgaccacga tgccgagcecca agcgggaatce tcgtataaca ctatagtcaa cagagcaggce 2580
tacgcaccac tccctatcag cataacacca acaaagatca agctgatacc tacagtgaac 2640
ttggagtacg tcacctgcca ctacaaaaca ggaatggatt caccagccat caaatgctge 2700
ggatctcagg aatgcactcc aacttacagg cctgatgaac agtgcaaagt cttcacaggg 2760
gtttacccgt tcatgtgggg tggtgcatat tgettttgeg acactgagaa cacccaagtce 2820
agcaaggcct acgtaatgaa atctgacgac tgccttgegg atcatgetga agcatataaa 2880
gcgcacacag cctcagtgeca ggegttecte aacatcacag tgggagaaca ctctattgtg 2940
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgca 3000
ggtccgettt ccacagettg gacacccttt gatcgcaaaa tcgtgcagta tgccggggag 3060
atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata 3120
caatccagaa cagtctcaag ctctgatctg tatgccaata ccaacctagt gctgcagaga 3180
cccaaagcag gagcgatcca cgtgecatac actcaggecac cttegggttt tgagcaatgg 3240
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aagaaagata
aaccccattc
gacgccttgt
aacgagtgcg
aagtcaggca
gtcgagctaa
gagttcaggc
aaagaccata
aaaaccgcecgt
ggcttggtge
<210> 18
211> 152
212> PRT
213> AL
220>

223> TNFa
<400> 18
Arg Thr Pro
1
Ala

Glu Gly

Ala Gly
35

Tyr

Asn

Gly Leu

50

Pro Ser Thr

65
Ser

Tyr Gln

Gln Arg Glu

Tle Leu
115
Tle

Tyr
Ala Glu
130
Val Tyr Phe
145

210>

211>

19
155

aagctccatc
gcgecgaaaa
tcaccagggt
tgtattctte
agtgcgcagt
ccgagcaagg
tccaaatatg
ttgtgacaca
ggacgtggtt
tggctactat

ib]

Ser Asp
Gln
20
Val

Leu

Glu

Leu Ile

His Val

Thr Lys
85
Thr Pro
100
Gly Gly

Asn Arg

Gly Ile

Lys

Gln

Leu

Tyr

Leu

70

Val

Glu

Val

Pro

Ile

attgaaattt
ctgtgctgta
gtcagaaaca
cgactttggt
ccatgtgcca
gtcggegact
cacatcatat
ccctcagtat
aacatccctg

tgtggccatg

Pro Val

Trp Leu
Asp
40
Gln

Arg

Ser
55
Leu Thr

Asn Leu

Gly Ala

Phe GlIn
120
Asp Tyr
135

Ala Leu

150

accgcccectt
gggtcaattc
ccgacacttt
gggatcgcca
tcagggactg
atccatttct
gttacgtgca
cacgcccaaa

ctgggaggat
tacgtgctga

Ala His Val

10
Asn Arg
25
Asn

Gln Leu

Val Leu Phe

Thr Tle
75
Ala

His

Ser
90
Ala

Leu

Glu
105
Leu

Lys
Glu Lys

Leu Asp Phe

79

tcggatgcecga
cattagcctt
cagcggecega
cggtcaagta
ctaccctaaa
cgaccgcaaa
aaggtgattg
catttacagc
cagccgtaat

CCaaccagaa

Val Ala Asn

Ala Ala
30

Pro

Asn
Val Val
45
Lys Gly Gln
60
Ser

Arg Tle

Ile Lys Ser
Tyr
110

Arg

Pro Trp

Gly Asp
125
Ala Glu

140

Ser

aatatataca
tgacattccc
atgcactctt
ctcggceccage
agaagcagca
tatccacccg
tcaccccececg
cgeggtgtcea
tattataatt

acataat

Pro Gln
15
Leu Leu

Ser Glu

Gly Cys

Ala Val
80
Pro Cys
95
Glu Pro

Leu Ser

Gly Gln

3300
3360
3420
3480
3540
3600
3660
3720
3780
3837
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212>
213>
220>
<223> TNFa
<400> 19

Ser Gly Gly
1

Gly

PRT
AT

Gln Leu

Val Glu
35
Tle

Gly

Leu
50
His

Tyr

Thr
65
Gln

Val

Thr Lys

Glu Thr Pro

Gly Gly
115

Arg

Leu

Ile Asn
130
Phe Gly
145
210>
211>
212>
213>
220>
<223> TNFa
<400> 20

tccggaggta

Ile

20
465
DNA
AL

tggctgaacc
ctggtggtge
ggctgeccecet
cagaccaagg

ggggctgagg
aagggtgacc

ib]

Lys Pro

Gln
20
Leu

Trp

Arg

Tyr Ser

Leu Leu

Val Asn
85

Glu Gly
100
Val Phe

Pro Asp

Ile Ala

Val

Leu

Asp

Gln

Thr

70

Leu

Ala

Gln

Tyr

Leu

Ala His

Asn Arg

Gln
40
Leu

Asn

Val
55
His Thr

Leu Ser

Glu Ala

Glu
120
Asp

Leu

Leu
135

Thr Arg

150

ib]

agcctgtage
gcegggecaa
catcagaggg
ccacccatgt
tcaacctccet
ccaagccctg

gactcagcgce

ccatgttgta
tgcecetecetg
cctgtaccte
gctcecctceace
ctctgccatce
gtatgagccce
tgagatcaat

Val Val
10

Ala

Ala

Arg Asn

25
Leu

Val Val

Phe Lys Gly

Ile Arg
75

Lys

Ser
Ala Tle
90
Lys Pro Trp
105
Lys

Gly Asp

Phe Ala Glu

Gly Gly Ser

155

gcaaaccctce
gccaatggeg
atctactccce
cacaccatca
aagagcccct
atctatctgg

cggccecgact

80

Asn Pro Gln

Ala Leu
30

Glu

Leu

Ser
45
Gly

Pro

Gln
60
Tle

Cys

Ala Val

Ser Pro Cys

Glu Pro
110

Ser

Tyr

Leu
125
Gly

Arg

Ser Gln

140

aagctgaggg
tggagctgag
aggtcctctt
gccegeatcege
gccagaggga
gaggggtcett
atctcgactt

Ala
15
Ala

Glu
Asn
Gly Leu
Pro Ser
Tyr

80
Arg

Ser

Gln
95
Ile Tyr

Ala Glu

Val Tyr

gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag
tgccgagtcet

60
120
180
240
300
360
420
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gggcaggtct actttgggat cattgccctg acgegtggag gatcce 465
210> 21
211> 24
212> PRT
213> ATH
220>
223> (D20
<400> 21
Ile Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Ser
1 5 10 15
Thr Gln Tyr Cys Tyr Ser Ile Gln

20
210> 22
211> 16
212> PRT
213> ATH
220>
223> CTLA4
<400> 22
Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ile Gly
1 5 10 15
210> 23
211> 8404
<212> DNA
213> ATH
220>
<223> VLP CHI512%%fk
<400> 23
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgge 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgec cagtacatga ccttatggga ctttcecctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
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gctcgtttag tgaaccgtca gatcgectgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege geccaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgte gtcgacacgt gtgatcagat atcgeggecg 900
ccaccatgga gttcatcccg acgcaaactt tctataacag aaggtaccaa ccccgaccct 960
gggccccacg ccctacaatt caagtaatta gacctagacc acgtccacag aggcaggcetg 1020
ggcaactcge ccagcectgatc tccgecagtca acaaattgac catgegegeg gtacctcaac 1080
agaagcctcg cagaaatcgg aaaaacaaga agcaaaggca gaagaagcag gcgccgceaaa 1140
acgacccaaa gcaaaagaag caaccaccac aaaagaagcc ggctcaaaag aagaagaaac 1200
caggccgtag ggagagaatg tgcatgaaaa ttgaaaatga ttgcatcttc gaagtcaage 1260
atgaaggcaa agtgatggge tacgcatgece tggtggggga taaagtaatg aaaccagceac 1320
atgtgaaggg aactatcgac aatgccgatc tggctaaact ggecctttaag cggtcgtceta 1380
aatacgatct tgaatgtgca cagataccgg tgcacatgaa gtctgatgec tcgaagttta 1440
cccacgagaa acccgagggg tactataact ggcatcacgg agcagtgcag tattcaggag 1500
gcecggttcac tatcccgacg ggtgcaggeca agcecgggaga cageggeaga ccgatcetteg 1560
acaacaaagg acgggtggtg gccatcgtcc taggaggggce caacgaaggt gcccgcecacgg 1620
ccecteteegt ggtgacgtgg aacaaagaca tcgtcacaaa aattacccct gagggageceg 1680
aagagtggag cctcgececte cecggtettgt gectgttgge aaacactaca ttccectget 1740
ctcagccgece ttgcacacce tgctgctacg aaaaggaacc ggaaagcacc ttgcecgcecatge 1800
ttgaggacaa cgtgatgaga cccggatact accagctact aaaagcatcg ctgacttgcet 1860
ctcecccaccg ccaaagacge agtactaagg acaattttaa tgtctataaa gccacaagac 1920
catatctage tcattgtcct gactgeggag aagggecattc gtgccacage cctatcgeat 1980
tggagcgeat cagaaatgaa gcaacggacg gaacgctgaa aatccaggtc tctttgcaga 2040
tcgggataaa gacagatgac agccacgatt ggaccaagct gegctatatg gatagccata 2100
cgccagecgga cgcecggagega gecggattge ttgtaaggac ttcagcaccg tgcacgatca 2160
ccgggaccat gggacacttt attctcgece gatgeccgaa aggagagacg ctgacagtgg 2220
gatttacgga cagcagaaag atcagccaca catgcacaca cccgttccat catgaaccac 2280
ctgtgatagg tagggagagg ttccactctc gaccacaaca tggtaaagag ttaccttgca 2340
gcacgtacgt gcagagcacc gctgccactg ctgaggagat agaggtgcat atgcccccag 2400
atactcctga ccgcacgectg atgacgcagce agtccggagg atccaacgtg aagatcacag 2460
ttaatgggca gacggtgegg tacaagtgca actgeggtgg ctcaaacgag ggactgacaa 2520
ccacagacaa agtgatcaat aactgcaaaa ttgatcagtg ccatgctgca gtcactaatc 2580
acaagaattg gcaatacaac tcccctttag tcccgegecaa cgetgaactc ggggaccgta 2640
aaggaaagat ccacatccca ttcccattgg caaacgtgac ttgcagagtg ccaaaagcaa 2700
gaaaccctac agtaacttac ggaaaaaacc aagtcaccat gctgctgtat cctgaccatc 2760
cgacactctt gtcttaccgt aacatgggac aggaaccaaa ttaccacgag gagtgggtga 2820
cacacaagaa ggaggttacc ttgaccgtge ctactgaggg tctggaggtce acttggggea 2880
acaacgaacc atacaagtac tggccgcaga tgtctacgaa cggtactget catggtcacc 2940
cacatgagat aatcttgtac tattatgagc tgtaccccac tatgactgta gtcattgtgt 3000
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cggtggeete gttegtgett ctgtegatgg tgggecacage agtgggaatg tgtgtgtgeg 3060
cacggegeag atgcattaca ccatatgaat taacaccagg agccactgtt cccttectge 3120
tcagcetget atgetgegte agaacgacca aggeggecac atattacgag getgeggeat 3180
atctatggaa cgaacagcag cccctgttet ggttgecagge tcttatcceg ctggecegect 3240
tgatcgtcct gtgcaactgt ctgaaactct tgccatgetg ctgtaagacc ctggettttt 3300
tagccgtaat gagcatcggt gecccacactg tgagegegta cgaacacgta acagtgatcce 3360
cgaacacggt gggagtaccg tataagactc ttgtcaacag accgggttac agccccatgg 3420
tgttggagat ggagctacaa tcagtcacct tggaaccaac actgtcactt gactacatca 3480
cgtgcgagta caaaactgtc atcccctceccce cgtacgtgaa gtgetgtggt acagcagagt 3540
gcaaggacaa gagcctacca gactacaget gcaaggtctt tactggagtc tacccattta 3600
tgtggggegg cgectactge ttttgegacg ccgaaaatac gcaattgage gaggcacatg 3660
tagagaaatc tgaatcttgc aaaacagagt ttgcatcggc ctacagagcc cacaccgcat 3720
cggegtegge gaagcectccge gtecctttacc aaggaaacaa cattaccgta gectgcectacg 3780
ctaacggtga ccatgcecgtc acagtaaagg acgccaagtt tgtcgtggge ccaatgtect 3840
ccgectggac accttttgac aacaaaatcg tggtgtacaa aggegacgtc tacaacatgg 3900
actacccacc ttttggcgeca ggaagaccag gacaatttgg tgacattcaa agtcgtacac 3960
cggaaagtaa agacgtttat gccaacactc agttggtact acagaggcca gcagcaggea 4020
cggtacatgt accatactct caggcaccat ctggcttcaa gtattggetg aaggaacgag 4080
gagcatcgct acagcacacg gcaccgttcg gttgccagat tgcgacaaac ccggtaagag 4140
ctgtaaattg cgctgtgggg aacataccaa tttccatcga cataccggat geggecttta 4200
ctagggttgt cgatgcacce tctgtaacgg acatgtcatg cgaagtacca gecctgecacte 4260
actcctccga ctttggggge gtcgecatca tcaaatacac agctagcaag aaaggtaaat 4320
gtgcagtaca ttcgatgacc aacgccgtta ccattcgaga agccgacgta gaagtagagg 4380
ggaactccca gcectgcaaata tccttctcaa cagceccctgge aagegecgag tttegegtge 4440
aagtgtgctc cacacaagta cactgcgcag ccgcatgcecca ccctccaaag gaccacatag 4500
tcaattaccc agcatcacac accacccttg gggtccagga tatatccaca acggcaatgt 4560
cttgggtgca gaagattacg ggaggagtag gattaattgt tgctgttget gecttaattt 4620
taattgtggt gectatgegtg tcgtttageca ggcactaagg atctagatct getgtgectt 4680
ctagttgcca gccatctgtt gtttgeceect cceccecegtgee ttecttgace ctggaaggtg 4740
ccactcccac tgtecctttece taataaaatg aggaaattge atcgecattgt ctgagtaggt 4800
gtcattctat tctggggget ggggtggggc aggacagcaa gggggaggat tgggaagaca 4860
atagcaggca tgctggggat geggtggget ctatgggtac ccaggtgetg aagaattgac 4920
ccggttecte ctgggecaga aagaagcagg cacatcccct tctectgtgac acaccetgte 4980
cacgccecectg gttecttagtt ccagecccac tcataggaca ctcatagectc aggagggcetce 5040
cgccttcaat cccaccecget aaagtacttg gageggtcte tccctcececte atcageccac 5100
caaaccaaac ctagcctcca agagtgggaa gaaattaaag caagataggce tattaagtgce 5160
agagggagag aaaatgcctc caacatgtga ggaagtaatg agagaaatca tagaatttta 5220
aggccatgat ttaaggccat catggcctaa gcttgaaagg agataggatc aaagcttgge 5280
gtaatcatgg tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa 5340
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catacgagcc ggaagcataa agtgtaaagc ctggggtgec taatgagtga gctaactcac 5400
attaattgcg ttgcgctcac tgccecgettt ccagtcggga aacctgtegt gceccagetgea 5460
ttaatgaatc ggccaacgecg cggggagagg cggtttgegt attgggeget cttecgette 5520
ctcgectcact gactcgetge geteggtegt tcggetgegg cgageggtat cagetcacte 5580
aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 5640
aaaaggccag caaaaggcca ggaaccgtaa aaaggccgeg ttgetggegt ttttccatag 5700
gctccgeccce cctgacgage atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccce 5760
gacaggacta taaagatacc aggcgtttcc ccctggaage tccctegtge getectectgt 5820
tccgaccetg ccgettaccg gatacctgte cgectttete ccttegggaa gegtggeget 5880
ttctcatagce tcacgctgta ggtatctcag ttcggtgtag gtcgttcget ccaagetggg 5940
ctgtgtgecac gaacccceeg ttcageccga ccgetgegee ttatceggta actatcegtet 6000
tgagtccaac ccggtaagac acgacttatc gccactggeca gcagccactg gtaacaggat 6060
tagcagagcg aggtatgtag geggtgetac agagttcttg aagtggtgge ctaactacgg 6120
ctacactaga agaacagtat ttggtatctg cgectctgetg aagccagtta ccttcggaaa 6180
aagagttggt agctcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt 6240
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatctttte 6300
tacggggtct gacgectcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 6360
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 6420
aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 6480
ctcagcgatc tgtctatttc gttcatccat agttgectga ctceccecgtecg tgtagataac 6540
tacgatacgg gagggcttac catctggecce cagtgetgeca atgataccge gagaaccacg 6600
ctcaccggcet ccagatttat cagcaataaa ccagccagcc ggaagggcecg agcecgcagaag 6660
tggtcctgeca actttatceg cctccatcca gtctattaat tgttgecggg aagectagagt 6720
aagtagttcg ccagttaata gtttgcgcaa cgttgttgeec attgctacag gecatcgtggt 6780
gtcacgctcg tcgtttggta tggcettcatt cagctcecggt tcccaacgat caaggegagt 6840
tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtceccte cgatcgttgt 6900
cagaagtaag ttggccgecag tgttatcact catggttatg gcagcactge ataattctct 6960
tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt 7020
ctgagaatag tgtatgcggc gaccgagttg ctcttgecceg gegtcaatac gggataatac 7080
cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa 7140
actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa 7200
ctgatcttca gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca 7260
aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct 7320
ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga 7380
atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgceccacce 7440
tgacgtctaa gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag 7500
gceetttegg gtegegegtt tecggtgatga cggtgaaaac ctctgacaca tgcagcectcecce 7560
gttgacggtc acagcttgtc tgtaagcgga tgccgggage agacaagceccc gtcagggege 7620
gtcagcgggt gttggegggt gtcggggetg gettaactat geggcatcag agcagattgt 7680
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actgagagtg caccataaaa ttgtaaacgt taatattttg ttaaaattcg cgttaaattt 7740
ttgttaaatc agctcatttt ttaaccaata ggccgaaatc ggcaaaatcc cttataaatc 7800
aaaagaatag cccgagatag ggttgagtgt tgttccagtt tggaacaaga gtccactatt 7860
aaagaacgtg gactccaacg tcaaagggcg aaaaaccgtc tatcagggcecg atggcccact 7920
acgtgaacca tcacccaaat caagtttttt ggggtcgagg tgccgtaaag cactaaatcg 7980
gaaccctaaa gggagccccce gatttagage ttgacgggga aagccggcega acgtggegag 8040
aaaggaaggg aagaaagcga aaggageggg cgetagggeg ctggcaagtg tageggtceac 8100
gctgegegta accaccacac ccgeegeget taatgegecg ctacagggeg cgtactatgg 8160
ttgetttgac gtatgeggtg tgaaataccg cacagatgceg taaggagaaa ataccgcatc 8220
aggcgceccatt cgccattcag getgegecaac tgttgggaag ggegatcggt gegggectet 8280
tcgetattac geccagetgge gaaaggggga tgtgetgcaa ggegattaag ttgggtaacg 8340
ccagggtttt cccagtcacg acgttgtaaa acgacggcca gtgaattcca tggtctcaac 8400
ttte 8404
210> 24
211> 8410
<212> DNA
213> ATH
220>
<223> VLP CHI 532#i4k
<400> 24
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgge 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgece cagtacatga ccttatggga ctttcecctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgecctgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege geccaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgte gtcgacacgt gtgatcagat atcgceggecg 900
ccaccatgga gttcatcccg acgcaaactt tctataacag aaggtaccaa ccccgaccct 960
gggccccacg ccctacaatt caagtaatta gacctagacc acgtccacag aggcaggcetg 1020
ggcaactcge ccagcectgatc tccgecagtca acaaattgac catgegegeg gtacctcaac 1080
agaagcctcg cagaaatcgg aaaaacaaga agcaaaggca gaagaagcag gcgccgeaaa 1140
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acgacccaaa gcaaaagaag caaccaccac aaaagaagcc ggctcaaaag aagaagaaac 1200
caggccgtag ggagagaatg tgcatgaaaa ttgaaaatga ttgcatcttc gaagtcaagce 1260
atgaaggcaa agtgatggge tacgcatgee tggtggggga taaagtaatg aaaccagceac 1320
atgtgaaggg aactatcgac aatgccgatc tggctaaact ggecctttaag cggtcgtceta 1380
aatacgatct tgaatgtgca cagataccgg tgcacatgaa gtctgatgec tcgaagttta 1440
cccacgagaa acccgagggg tactataact ggcatcacgg agcagtgcag tattcaggag 1500
gceggttcac tatcccgacg ggtgcaggeca agcecgggaga cageggeaga ccgatcetteg 1560
acaacaaagg acgggtggtg gccatcgtcc taggaggggce caacgaaggt gcccgcecacgg 1620
ccecteteegt ggtgacgtgg aacaaagaca tcgtcacaaa aattacccct gagggageceg 1680
aagagtggag cctcgececte cecggtettgt gectgttgge aaacactaca ttccectget 1740
ctcagccgee ttgcacacce tgctgectacg aaaaggaacc ggaaagcacc ttgcecgcecatge 1800
ttgaggacaa cgtgatgaga cccggatact accagctact aaaagcatcg ctgacttgcet 1860
ctcecccaccg ccaaagacge agtactaagg acaattttaa tgtctataaa gccacaagac 1920
catatctage tcattgtcct gactgeggag aagggecattc gtgccacage cctatcgeat 1980
tggagcgeat cagaaatgaa gcaacggacg gaacgctgaa aatccaggtc tctttgcaga 2040
tcgggataaa gacagatgac agccacgatt ggaccaagct gegectatatg gatagccata 2100
cgccagecgga cgcecggagega gecggattge ttgtaaggac ttcagcaccg tgcacgatca 2160
ccgggaccat gggacacttt attctcgece gatgeccgaa aggagagacg ctgacagtgg 2220
gatttacgga cagcagaaag atcagccaca catgcacaca cccgttccat catgaaccac 2280
ctgtgatagg tagggagagg ttccactctc gaccacaaca tggtaaagag ttaccttgca 2340
gcacgtacgt gcagagcacc gctgccactg ctgaggagat agaggtgcat atgcccccag 2400
atactcctga ccgcacgetg atgacgcage agtctggecaa cgtgaagatc acagttaatg 2460
ggcagacggt gcggtacaag tgcaactgcg gtggectccecgg aagtggatcce aacgagggac 2520
tgacaaccac agacaaagtg atcaataact gcaaaattga tcagtgccat gctgcagtca 2580
ctaatcacaa gaattggcaa tacaactccc ctttagtccce gegecaacget gaactegggg 2640
accgtaaagg aaagatccac atcccattcc cattggcaaa cgtgacttgce agagtgccaa 2700
aagcaagaaa ccctacagta acttacggaa aaaaccaagt caccatgctg ctgtatcctg 2760
accatccgac actcttgtct taccgtaaca tgggacagga accaaattac cacgaggagt 2820
gggtgacaca caagaaggag gttaccttga ccgtgectac tgagggtctg gaggtcactt 2880
ggggcaacaa cgaaccatac aagtactgge cgcagatgtc tacgaacggt actgctcatg 2940
gtcacccaca tgagataatc ttgtactatt atgagctgta ccccactatg actgtagtca 3000
ttgtgteggt ggectegtte gtgettetgt cgatggtggg cacagecagtg ggaatgtgtg 3060
tgtgcgecacg gegecagatge attacaccat atgaattaac accaggagcc actgttccct 3120
tcectgetcag cetgetatge tgegtcagaa cgaccaagge ggeccacatat tacgaggetg 3180
cggcatatct atggaacgaa cagcagccce tgttectggtt gecaggetett atccegetgg 3240
ccgecttgat cgtectgtge aactgtectga aactcttgece atgetgetgt aagaccetgg 3300
cttttttage cgtaatgage atcggtgece acactgtgag cgegtacgaa cacgtaacag 3360
tgatcccgaa cacggtggga gtaccgtata agactcttgt caacagaccg ggttacagcec 3420
ccatggtgtt ggagatggag ctacaatcag tcaccttgga accaacactg tcacttgact 3480
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acatcacgtg cgagtacaaa actgtcatcc cctcccecgta cgtgaagtge tgtggtacag 3540
cagagtgcaa ggacaagagc ctaccagact acagctgcaa ggtctttact ggagtctacc 3600
catttatgtg gggecggegee tactgetttt gegacgecga aaatacgcaa ttgagegagg 3660
cacatgtaga gaaatctgaa tcttgcaaaa cagagtttgc atcggcctac agagcccaca 3720
ccgecatcgge gtcggegaag ctcececgegtee tttaccaagg aaacaacatt accgtagetg 3780
cctacgctaa cggtgaccat geccgtcacag taaaggacge caagtttgte gtgggeccaa 3840
tgtceteege ctggacacct tttgacaaca aaatcgtggt gtacaaagge gacgtctaca 3900
acatggacta cccacctttt ggcgcaggaa gaccaggaca atttggtgac attcaaagtc 3960
gtacaccgga aagtaaagac gtttatgcca acactcagtt ggtactacag aggccagcag 4020
caggcacggt acatgtacca tactctcagg caccatctgg cttcaagtat tggctgaagg 4080
aacgaggagc atcgctacag cacacggcac cgttcggttg ccagattgcg acaaacccgg 4140
taagagctgt aaattgcget gtggggaaca taccaatttc catcgacata ccggatgegg 4200
cctttactag ggttgtcgat gecaccctectg taacggacat gtcatgegaa gtaccagect 4260
gcactcactc ctccgacttt gggggcegtceg ccatcatcaa atacacaget agcaagaaag 4320
gtaaatgtge agtacattcg atgaccaacg ccgttaccat tcgagaagcc gacgtagaag 4380
tagaggggaa ctcccagetg caaatatcct tctcaacage cctggcaage gecgagttte 4440
gcgtgcaagt gtgctccaca caagtacact gcgcagecge atgeccaccct ccaaaggacce 4500
acatagtcaa ttacccagca tcacacacca cccttggggt ccaggatata tccacaacgg 4560
caatgtcttg ggtgcagaag attacgggag gagtaggatt aattgttget gttgetgect 4620
taattttaat tgtggtgcta tgegtgtcgt ttagcaggca ctaaggatct agatctgetg 4680
tgcecttectag ttgccageca tetgttgttt gecccecteece cgtgecttee ttgaccetgg 4740
aaggtgccac tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga 4800
gtaggtgtca ttctattctg gggggtggge tggggcagga cagcaagggg gaggattggg 4860
aagacaatag caggcatgct ggggatgegg tgggetctat gggtacccag gtgectgaaga 4920
attgacccgg ttcctcectgg geccagaaaga agcaggceaca tccccttete tgtgacacac 4980
cctgtccacg cccectggtte ttagttccag ccccactcat aggacactca tagctcagga 5040
gggctcegee ttcaatccca cccgcectaaag tacttggage ggtctectece tccectcecatca 5100
gcccaccaaa ccaaacctag cctccaagag tgggaagaaa ttaaagcaag ataggctatt 5160
aagtgcagag ggagagaaaa tgcctccaac atgtgaggaa gtaatgagag aaatcataga 5220
attttaaggc catgatttaa ggccatcatg gcctaagett gaaaggagat aggatccaag 5280
cttggecgtaa tcatggtcat agctgtttce tgtgtgaaat tgttatccge tcacaattcce 5340
acacaacata cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta 5400
actcacatta attgcgttge gctcactgece cgetttccag tcgggaaacc tgtcgtgeca 5460
gctgcattaa tgaatcggcecc aacgegeggg gagaggeggt ttgegtattg ggegetette 5520
cgcttecteg ctcactgact cgetgegete ggtecgttegg ctgeggegag cggtatcage 5580
tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat 5640
gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgegttge tggegttttt 5700
ccataggctc cgcccececectg acgagcatca caaaaatcga cgctcaagtc agaggtggeg 5760
aaacccgaca ggactataaa gataccaggc gtttcccecet ggaagectccece tegtgegete 5820
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tcctgttecg accctgecge ttaccggata cctgtecgee tttcectecett cgggaagegt 5880
ggcgetttet catagectcac getgtaggta tctcagttcg gtgtaggtcg ttcgetccaa 5940
gctgggetgt gtgecacgaac ccccegtteca geccgaccge tgegecttat ccggtaacta 6000
tcgtettgag tccaacccgg taagacacga cttatcgeca ctggecagecag ccactggtaa 6060
caggattagc agagcgaggt atgtaggegg tgctacagag ttcttgaagt ggtggectaa 6120
ctacggctac actagaagaa cagtatttgg tatctgeget ctgectgaage cagttacctt 6180
cggaaaaaga gttggtaget cttgatccgg caaacaaacc accgetggta geggtggttt 6240
ttttgtttge aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat 6300
cttttctacg gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat 6360
gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc 6420
aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggce 6480
acctatctca gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcegtgta 6540
gataactacg atacgggagg gcttaccatc tggccccagt getgcaatga taccgcegaga 6600
accacgctca ccggctccag atttatcagec aataaaccag ccagccggaa gggecgageg 6660
cagaagtggt cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaage 6720
tagagtaagt agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat 6780
cgtggtgtca cgetegtegt ttggtatgge ttcattcage tceggttecce aacgatcaag 6840
gcgagttaca tgatccccca tgttgtgcaa aaaageggtt agctcctteg gtectecgat 6900
cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa 6960
ttctcttact gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa 7020
gtcattctga gaatagtgta tgcggcgacc gagttgectct tgccecggegt caatacggga 7080
taataccgcg ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg 7140
gcgaaaactc tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtge 7200
acccaactga tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg 7260
aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact 7320
cttecttttt caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat 7380
atttgaatgt atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt 7440
gccacctgac gtctaagaaa ccattattat catgacatta acctataaaa ataggcgtat 7500
cacgaggccce tttcgggtcg cgegtttegg tgatgacggt gaaaacctct gacacatgca 7560
gctccegttg acggtcacag cttgtcectgta agecggatgee gggagcagac aageccgtcea 7620
gggcgegtca gegggtgttg gegggtgteg gggetggett aactatgegg catcagagcea 7680
gattgtactg agagtgcacc ataaaattgt aaacgttaat attttgttaa aattcgcgtt 7740
aaatttttgt taaatcagct cattttttaa ccaataggcc gaaatcggca aaatccctta 7800
taaatcaaaa gaatagcccg agatagggtt gagtgttgtt ccagtttgga acaagagtcc 7860
actattaaag aacgtggact ccaacgtcaa agggcgaaaa accgtctatc agggcgatgg 7920
cccactacgt gaaccatcac ccaaatcaag ttttttgggg tcgaggtgcecce gtaaagcact 7980
aaatcggaac cctaaaggga gcccccgatt tagagcttga cggggaaage cggcegaacgt 8040
ggcgagaaag gaagggaaga aagcgaaagg agegggeget agggegetgg caagtgtage 8100
ggtcacgctg cgcecgtaacca ccacacccge cgegettaat gegecgetac agggegegta 8160
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ctatggttge tttgacgtat gecggtgtgaa ataccgcaca gatgcecgtaag gagaaaatac 8220
cgcatcagge gecattegee attcaggetg cgecaactgtt gggaagggeg atcggtgegg 8280
gcctettege tattacgeca getggegaaa gggggatgtg ctgecaaggeg attaagttgg 8340
gtaacgccag ggttttccca gtcacgacgt tgtaaaacga cggccagtga attccatggt 8400
ctcaactttc 8410
210> 25
211> 8431
<212> DNA
213> ATH
220>
<223> VLP VEEV VLP 518%f&
<400> 25
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgge 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgece cagtacatga ccttatggga ctttcctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgectgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege gecaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgtc gtcgacacgt gtgatcagat atcgeggecg 900
ccaccatgtt cccgttccag ccaatgtatc cgatgcagecc aatgccctat cgcaacccegt 960
tcgeggeecece gegeaggece tggttcecccca gaaccgacce ttttetggeg atgecaggtge 1020
aggaattaac ccgctcgatg gctaacctga cgttcaagca acgccgggac gegecacctg 1080
aggggccatc cgctaataaa ccgaagaagg aggcctcgca aaaacagaaa gggggaggec 1140
aagggaagaa gaagaagaac caagggaaga agaaggctaa gacagggccg cctaatccga 1200
aggcacagaa tggaaacaag aagaagacca acaagaaacc aggcaagaga cagcgcatgg 1260
tcatgaaatt ggaatctgac aagacgttcc caatcatgtt ggaagggaag ataaacggct 1320
acgcttgtgt ggtcggaggg aagttattca ggccgatgeca tgtggaagge aagatcgaca 1380
acgacgttct ggccgegett aagacgaaga aagcatccaa atacgatctt gagtatgcag 1440
atgtgccaca gaacatgcgg gccgatacat tcaaatacac ccatgagaaa ccccaaggcet 1500
attacagctg gcatcatgga gcagtccaat atgaaaatgg gcgtttcacg gtgccgaaag 1560
gagttgggge caagggagac agcggacgac ccattctgga taaccaggga cgggtggteg 1620
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ctattgtget gggaggtgtg aatgaaggat ctaggacage cctttcagte gtcatgtgga 1680
acgagaaggg agttaccgtg aagtatactc cagagaactg cgagcaatgg tcactagtga 1740
ccaccatgtg tctgetegee aatgtgacgt tcccatgtge tcaaccacca atttgetacg 1800
acagaaaacc agcagagact ttggccatge tcagcgttaa cgttgacaac ccgggetacg 1860
atgagctgct ggaagcagcect gttaagtgecc ccggaaggaa aaggagatcc accgaggage 1920
tgtttaatga gtataagcta acgcgccctt acatggeccag atgcatcaga tgtgcagttg 1980
ggagctgcecca tagtccaata gcaatcgagg cagtaaagag cgacgggcac gacggttatg 2040
ttagacttca gacttcctcg cagtatggece tggattcctce cggcaactta aagggcagga 2100
ccatgeggta tgacatgcac gggaccatta aagagatacc actacatcaa gtgtcactct 2160
atacatctcg cccgtgtcac attgtggatg ggcacggtta tttcctgett gecaggtgece 2220
cggcagggga ctccatcacc atggaattta agaaagattc cgtcagacac tcctgetegg 2280
tgcegtatga agtgaaattt aatcctgtag gcagagaact ctatactcat cccccagaac 2340
acggagtaga gcaagcgtgce caagtctacg cacatgatgc acagaacaga ggagcttatg 2400
tcgagatgca cctcceggge tcagaagtgg acagcagttt ggtttcettg ageggetceceg 2460
gaggatccag ttcagtcacc gtgacacctc ctgatgggac tagcgceccctg gtggaatgeg 2520
agtgtggcgg cacaaagatc tccgagacca tcaacaagac aaaacagttc agccagtgca 2580
caaagaagga gcagtgcaga gcatatcgge tgcagaacga taagtgggtg tataattctg 2640
acaaactgcc caaagcagcg ggagccacct taaaaggaaa actgcatgtc ccattcttge 2700
tggcagacgg caaatgcacc gtgcctctag caccagaacc tatgataacc ttcggtttca 2760
gatcagtgtc actgaaactg caccctaaga atcccacata tctaatcacc cgccaacttg 2820
ctgatgagce tcactacacg cacgagctca tatctgaacc agectgttagg aattttaccg 2880
tcaccgaaaa agggtgggag tttgtatggg gaaaccaccc geccgaaaagg ttttgggceac 2940
aggaaacagc acccggaaat ccacatggge taccgcacga ggtgataact cattattacc 3000
acagataccc tatgtccacc atcctgggtt tgtcaatttg tgccgecatt gcaaccgttt 3060
ccgttgecage gtctacctgg ctgttttgea gatcaagagt tgegtgecta actccttace 3120
ggctaacacc taacgctagg ataccatttt gtctggetgt getttgetge geccgeactg 3180
ccegggeega gaccacctgg gagteccttgg atcacctatg gaacaataac caacagatgt 3240
tctggattca attgetgatce cctetggecg cecttgategt agtgactcecge ctgetcaggt 3300
gecgtgtgetg tgtecgtgeet tttttagtca tggecggege cgeaggegee ggegectacg 3360
agcacgcgac cacgatgccg agccaagegg gaatctcgta taacactata gtcaacagag 3420
caggctacgc accactccct atcagcataa caccaacaaa gatcaagctg atacctacag 3480
tgaacttgga gtacgtcacc tgccactaca aaacaggaat ggattcacca gccatcaaat 3540
gctgeggatce tcaggaatge actccaactt acaggcctga tgaacagtge aaagtcttca 3600
caggggttta cccgttcatg tggggtggtg catattgett ttgecgacact gagaacacce 3660
aagtcagcaa ggcctacgta atgaaatctg acgactgcecct tgcggatcat gctgaagcat 3720
ataaagcgca cacagcctca gtgcaggegt tcctcaacat cacagtggga gaacactcta 3780
ttgtgactac cgtgtatgtg aatggagaaa ctcctgtgaa tttcaatggg gtcaaaataa 3840
ctgecaggtece getttccaca gettggacac cctttgatecg caaaatcgtg cagtatgecg 3900
gggagatcta taattatgat tttcctgagt atggggcagg acaaccagga gcatttggag 3960
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atatacaatc cagaacagtc tcaagctctg atctgtatge caataccaac ctagtgetge 4020
agagacccaa agcaggagcg atccacgtge catacactca ggcacctteg ggttttgage 4080
aatggaagaa agataaagct ccatcattga aatttaccge ccctttcgga tgcgaaatat 4140
atacaaaccc cattcgcgee gaaaactgtg ctgtagggtc aattccatta gectttgaca 4200
ttccegacge cttgttcace agggtgtcag aaacaccgac actttcageg gecgaatgcea 4260
ctcttaacga gtgegtgtat tcttccgact ttggtgggat cgecacggte aagtactegg 4320
ccagcaagtc aggcaagtgc gcagtccatg tgccatcagg gactgctacc ctaaaagaag 4380
cagcagtcga gctaaccgag caagggtcegg cgactatcca tttctcecgacc gcaaatatcce 4440
acccggagtt caggctccaa atatgcacat catatgttac gtgcaaaggt gattgtcacc 4500
ccccgaaaga ccatattgtg acacaccctc agtatcacgce ccaaacattt acagceccgegg 4560
tgtcaaaaac cgcgtggacg tggttaacat ccctgetggg aggatcagec gtaattatta 4620
taattggett ggtgetgget actattgtgg ccatgtacgt getgaccaac cagaaacata 4680
attaaggatc tagatctgct gtgccttcta gttgccagee atctgttgtt tgcccectecce 4740
ccgtgectte cttgaccetg gaaggtgeca cteccactgt cectttecctaa taaaatgagg 4800
aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtgge gtggggcagg 4860
acagcaaggg ggaggattgg gaagacaata gcaggcatge tggggatgeg gtgggetceta 4920
tgggtaccca ggtgetgaag aattgacccg gttcctecetg ggceccagaaag aagcaggceac 4980
atccccttet ctgtgacaca ccctgtccac geceectggtt cttagttcecca gecccactcea 5040
taggacactc atagctcagg agggctccge cttcaatccce acccgcectaaa gtacttggag 5100
cggtctctee ctcectcate agecccaccaa accaaaccta gectccaaga gtgggaagaa 5160
attaaagcaa gataggctat taagtgcaga gggagagaaa atgcctccaa catgtgagga 5220
agtaatgaga gaaatcatag aattttaagg ccatgattta aggccatcat ggcctaagct 5280
tgaaaggaga taggatcaaa gcttggecgta atcatggtca tagctgtttc ctgtgtgaaa 5340
ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 5400
gggtgcctaa tgagtgagcect aactcacatt aattgegttg cgctcactge ccgetttceca 5460
gtcgggaaac ctgtcgtgec agcectgecatta atgaatcgge caacgegegg ggagaggegg 5520
tttgegtatt gggegetcett ccgettecte getcactgac tegetgeget cggtegtteg 5580
gctgeggega geggtatcag ctcactcaaa ggeggtaata cggttatcca cagaatcagg 5640
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 5700
ggccegegttg ctggegtttt tccatagget ccgecccect gacgagecatc acaaaaatcg 5760
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttcccecce 5820
tggaagctce ctegtgeget cteetgttee gaccetgecg cttaccggat acctgtecge 5880
ctttctcecet tcgggaageg tggegettte tcatagetca cgetgtaggt atctcagtte 5940
ggtgtaggtc gttcgetcca agetgggetg tgtgecacgaa cccccegtte ageccgacceg 6000
ctgegectta tcecggtaact atcgtettga gtccaacceg gtaagacacg acttatcgec 6060
actggcagca gccactggta acaggattag cagagcgagg tatgtaggecg gtgctacaga 6120
gttcttgaag tggtggcecta actacggeta cactagaaga acagtatttg gtatctgege 6180
tctgetgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 6240
caccgetggt ageggtggtt tttttgtttg caagcagcag attacgegeca gaaaaaaagg 6300
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atctcaagaa gatcctttga tcttttctac ggggtctgac gectcagtgga acgaaaactc 6360
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 6420
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 6480
ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcgtt catccatagt 6540
tgeetgacte ccegtegtgt agataactac gatacgggag ggecttaccat ctggecccag 6600
tgctgecaatg ataccgegag aaccacgetc accggetcca gatttatcag caataaacca 6660
gccagcecgga agggcecgage gcagaagtgg tcctgcaact ttatccgect ccatccagte 6720
tattaattgt tgccgggaag ctagagtaag tagttcgecca gttaatagtt tgcgcaacgt 6780
tgttgccatt gectacaggea tcgtggtgte acgetcegteg tttggtatgg cttcattcag 6840
ctceggttee caacgatcaa ggegagttac atgatcccce atgttgtgeca aaaaageggt 6900
tagctcctte ggteccteega tecgttgtcag aagtaagttg gecgecagtgt tatcactcat 6960
ggttatggca gcactgcata attctcttac tgtcatgcca tccgtaagat gettttetgt 7020
gactggtgag tactcaacca agtcattctg agaatagtgt atgcggegac cgagttgete 7080
ttgcecggeg tcaatacggg ataataccge gceccacatagce agaactttaa aagtgctcat 7140
cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgectgt tgagatccag 7200
ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagegt 7260
ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcegacacg 7320
gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta 7380
ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc 7440
gcgcacattt ccccgaaaag tgccacctga cgtctaagaa accattatta tcatgacatt 7500
aacctataaa aataggcgta tcacgaggcc ctttcgggtc gegegtttcg gtgatgacgg 7560
tgaaaacctc tgacacatgc agctccecgtt gacggtcaca gettgtctgt aageggatge 7620
cgggagcaga caagcccgtc agggegegte agegggtgtt ggegggtgte ggggetgget 7680
taactatgcg gcatcagagc agattgtact gagagtgcac cataaaattg taaacgttaa 7740
tattttgtta aaattcgegt taaatttttg ttaaatcage tcatttttta accaataggce 7800
cgaaatcggc aaaatccctt ataaatcaaa agaatagccc gagatagggt tgagtgttgt 7860
tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca aagggcgaaa 7920
aaccgtctat cagggcgatg gcccactacg tgaaccatca cccaaatcaa gttttttggg 7980
gtcgaggtge cgtaaagcac taaatcggaa ccctaaaggg agcccccgat ttagagettg 8040
acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag gagecgggege 8100
tagggcgetg gcaagtgtag cggtcacget gegegtaacc accacacccg ccgegettaa 8160
tgegeecgeta cagggegegt actatggttg ctttgacgta tgeggtgtga aataccgceac 8220
agatgcgtaa ggagaaaata ccgcatcagg cgccattcge cattcagget gegceaactgt 8280
tgggaaggge gatcggtgeg ggectetteg ctattacgec agetggegaa agggggatgt 8340
gctgcaagge gattaagttg ggtaacgceca gggttttecee agtcacgacg ttgtaaaacg 8400
acggccagtg aattccatgg tctcaacttt c 8431
210> 26
211> 8431
<212> DNA
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213> ATH
220>
<223> VLP VEEV VLP 519%/&
<400> 26
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatggce 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgece cagtacatga ccttatggga ctttcectact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgectgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege geccaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgte gtcgacacgt gtgatcagat atcgeggecg 900
ccaccatgtt cccgttccag ccaatgtatc cgatgcagecc aatgccctat cgcaacccegt 960
tcgeggeecee gegeaggece tggttcecccca gaaccgacce ttttcetggeg atgecaggtgce 1020
aggaattaac ccgctcgatg gctaacctga cgttcaagca acgccgggac gegecacctg 1080
aggggccatc cgctaataaa ccgaagaagg aggcctcgca aaaacagaaa gggggaggec 1140
aagggaagaa gaagaagaac caagggaaga agaaggctaa gacagggccg cctaatccga 1200
aggcacagaa tggaaacaag aagaagacca acaagaaacc aggcaagaga cagcgcatgg 1260
tcatgaaatt ggaatctgac aagacgttcc caatcatgtt ggaagggaag ataaacggct 1320
acgcttgtgt ggtcggaggg aagttattca ggccgatgeca tgtggaagge aagatcgaca 1380
acgacgttct ggccgegett aagacgaaga aagcatccaa atacgatctt gagtatgcag 1440
atgtgccaca gaacatgcgg gccgatacat tcaaatacac ccatgagaaa ccccaaggcet 1500
attacagctg gcatcatgga gcagtccaat atgaaaatgg gcgtttcacg gtgccgaaag 1560
gagttgggge caagggagac agcggacgac ccattctgga taaccaggga cgggtggteg 1620
ctattgtget gggaggtgtg aatgaaggat ctaggacage cctttcagte gtcatgtgga 1680
acgagaaggg agttaccgtg aagtatactc cagagaactg cgagcaatgg tcactagtga 1740
ccaccatgtg tctgetegee aatgtgacgt tcccatgtge tcaaccacca atttgetacg 1800
acagaaaacc agcagagact ttggccatge tcagcgttaa cgttgacaac ccgggetacg 1860
atgagctgct ggaagcagcect gttaagtgec ccggaaggaa aaggagatcc accgaggage 1920
tgtttaatga gtataagcta acgcgccctt acatggeccag atgcatcaga tgtgcagttg 1980
ggagctgcecca tagtccaata gcaatcgagg cagtaaagag cgacgggcac gacggttatg 2040
ttagacttca gacttcctcg cagtatggee tggattcctce cggcaactta aagggcagga 2100
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ccatgeggta tgacatgcac gggaccatta aagagatacc actacatcaa gtgtcactct 2160
atacatctcg cccgtgtcac attgtggatg ggcacggtta tttcctgett gecaggtgece 2220
cggcagggga ctccatcacc atggaattta agaaagattc cgtcagacac tcctgetegg 2280
tgcegtatga agtgaaattt aatcctgtag gcagagaact ctatactcat cccccagaac 2340
acggagtaga gcaagcgtgce caagtctacg cacatgatgc acagaacaga ggagcttatg 2400
tcgagatgeca cctceceggge tcagaagtgg acagecagttt ggtttccttg ageggeagtt 2460
ccggaggatc ctcagtcacc gtgacacctc ctgatgggac tagcgeccctg gtggaatgeg 2520
agtgtggcgg cacaaagatc tccgagacca tcaacaagac aaaacagttc agccagtgca 2580
caaagaagga gcagtgcaga gcatatcgge tgcagaacga taagtgggtg tataattctg 2640
acaaactgcc caaagcagcg ggagccacct taaaaggaaa actgcatgtc ccattcttge 2700
tggcagacgg caaatgcacc gtgcctctag caccagaacc tatgataacc ttcggtttca 2760
gatcagtgtc actgaaactg caccctaaga atcccacata tctaatcacc cgccaacttg 2820
ctgatgagce tcactacacg cacgagctca tatctgaacc agectgttagg aattttaccg 2880
tcaccgaaaa agggtgggag tttgtatggg gaaaccaccc gceccgaaaagg ttttgggceac 2940
aggaaacagc acccggaaat ccacatggge taccgcacga ggtgataact cattattacc 3000
acagataccc tatgtccacc atcctgggtt tgtcaatttg tgccgecatt gcaaccgttt 3060
ccgttgecage gtctacctgg ctgttttgea gatcaagagt tgegtgecta actccttace 3120
ggctaacacc taacgctagg ataccatttt gtctggetgt getttgetge geccgeactg 3180
ccegggeega gaccacctgg gagteccttgg atcacctatg gaacaataac caacagatgt 3240
tctggattca attgetgatce cctetggecg cecttgategt agtgactcecge ctgetcaggt 3300
gecgtgtgetg tgtegtgeet tttttagtca tggcecggege cgeaggegee ggegectacg 3360
agcacgcgac cacgatgccg agccaagegg gaatctcgta taacactata gtcaacagag 3420
caggctacgc accactccct atcagcataa caccaacaaa gatcaagctg atacctacag 3480
tgaacttgga gtacgtcacc tgccactaca aaacaggaat ggattcacca gccatcaaat 3540
gctgeggatce tcaggaatge actccaactt acaggcctga tgaacagtge aaagtcttca 3600
caggggttta cccgttcatg tggggtggtg catattgett ttgecgacact gagaacacce 3660
aagtcagcaa ggcctacgta atgaaatctg acgactgcecct tgcggatcat gctgaagcat 3720
ataaagcgca cacagcctca gtgcaggegt tcctcaacat cacagtggga gaacactcta 3780
ttgtgactac cgtgtatgtg aatggagaaa ctcctgtgaa tttcaatggg gtcaaaataa 3840
ctgcaggtce getttccaca gettggacac cctttgatecg caaaatcgtg cagtatgecg 3900
gggagatcta taattatgat tttcctgagt atggggcagg acaaccagga gcatttggag 3960
atatacaatc cagaacagtc tcaagctctg atctgtatge caataccaac ctagtgetge 4020
agagacccaa agcaggagcg atccacgtge catacactca ggcaccttecg ggttttgage 4080
aatggaagaa agataaagct ccatcattga aatttaccge ccctttcgga tgcgaaatat 4140
atacaaaccc cattcgecgee gaaaactgtg ctgtagggtc aattccatta gectttgaca 4200
ttccegacge cttgttcace agggtgtcag aaacaccgac actttcageg gecgaatgcea 4260
ctcttaacga gtgegtgtat tcttccgact ttggtgggat cgecacggte aagtactegg 4320
ccagcaagtc aggcaagtgc gcagtccatg tgccatcagg gactgctacc ctaaaagaag 4380
cagcagtcga gctaaccgag caagggtcegg cgactatcca tttctcecgacc gcaaatatcce 4440
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acccggagtt caggctccaa atatgcacat catatgttac gtgcaaaggt gattgtcacc 4500
ccccgaaaga ccatattgtg acacaccctc agtatcacgce ccaaacattt acagceccgegg 4560
tgtcaaaaac cgcgtggacg tggttaacat ccctgetggg aggatcagec gtaattatta 4620
taattggett ggtgetgget actattgtgg ccatgtacgt getgaccaac cagaaacata 4680
attaaggatc tagatctgct gtgccttcta gttgccagee atctgttgtt tgcccectecce 4740
ccgtgectte cttgaccectg gaaggtgeca cteccactgt cctttecctaa taaaatgagg 4800
aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtgge gtggggcagg 4860
acagcaaggg ggaggattgg gaagacaata gcaggcatge tggggatgeg gtgggetcecta 4920
tgggtaccca ggtgetgaag aattgacccg gttcctecectg ggceccagaaag aagcaggceac 4980
atccccttet ctgtgacaca ccctgtccac geceectggtt cttagttcecca gecccactcea 5040
taggacactc atagctcagg agggctccge cttcaatcce acccgcectaaa gtacttggag 5100
cggtctctee ctcectcate agecccaccaa accaaaccta gectccaaga gtgggaagaa 5160
attaaagcaa gataggctat taagtgcaga gggagagaaa atgcctccaa catgtgagga 5220
agtaatgaga gaaatcatag aattttaagg ccatgattta aggccatcat ggcctaagct 5280
tgaaaggaga taggatcaaa gcttggecgta atcatggtca tagectgtttc ctgtgtgaaa 5340
ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 5400
gggtgcctaa tgagtgaget aactcacatt aattgegttg cgetcactge ccgettteca 5460
gtcgggaaac ctgtcgtgec agcectgecatta atgaatcgge caacgegegg ggagaggegg 5520
tttgegtatt gggcgetett ccgettecte getcactgac tecgetgeget cggtegtteg 5580
gctgeggega geggtatcag ctcactcaaa ggeggtaata cggttatcca cagaatcagg 5640
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 5700
ggccegegttg ctggegtttt tccatagget ccgecccect gacgagecatc acaaaaatcg 5760
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttcccecce 5820
tggaagctcce ctecgtgeget cteectgttee gaccetgecg cttaccggat acctgtecge 5880
ctttctceet tcgggaageg tggegettte tcatagetca cgetgtaggt atctcagtte 5940
ggtgtaggtc gttcgetcca agetgggetg tgtgecacgaa cccccegtte ageccgacceg 6000
ctgegectta tcecggtaact atcgtecttga gtccaacccg gtaagacacg acttatcgec 6060
actggcagca gccactggta acaggattag cagagcgagg tatgtaggeg gtgctacaga 6120
gttcttgaag tggtggcecta actacggeta cactagaaga acagtatttg gtatctgege 6180
tctgetgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 6240
caccgetggt ageggtggtt tttttgtttg caagcagcag attacgegeca gaaaaaaagg 6300
atctcaagaa gatcctttga tcttttctac ggggtctgac gctcagtgga acgaaaactc 6360
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 6420
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 6480
ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcgtt catccatagt 6540
tgeetgacte ccegtegtgt agataactac gatacgggag ggecttaccat ctggecccag 6600
tgctgecaatg ataccgegag aaccacgetc accggetcca gatttatcag caataaacca 6660
gccagcecgga agggcecgage gcagaagtgg tcctgcaact ttatccgect ccatccagte 6720
tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt tgcgcaacgt 6780
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tgttgeccatt gectacaggea tcgtggtgte acgetcegteg tttggtatgg cttcattcag 6840
ctceggttee caacgatcaa ggegagttac atgatcccce atgttgtgeca aaaaageggt 6900
tagctcctte ggtecctecga tecgttgtcag aagtaagttg gecgecagtgt tatcactcat 6960
ggttatggca gcactgcata attctcttac tgtcatgcca tccgtaagat gettttetgt 7020
gactggtgag tactcaacca agtcattctg agaatagtgt atgcggegac cgagttgete 7080
ttgceccggeg tcaatacggg ataataccge gceccacatage agaactttaa aagtgctcat 7140
cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgectgt tgagatccag 7200
ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagegt 7260
ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcegacacg 7320
gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta 7380
ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc 7440
gcgcacattt ccccgaaaag tgccacctga cgtctaagaa accattatta tcatgacatt 7500
aacctataaa aataggcgta tcacgaggcc ctttcgggtc gegegtttcg gtgatgacgg 7560
tgaaaacctc tgacacatgc agctccegtt gacggtcaca gettgtcectgt aageggatge 7620
cgggagcaga caagcccgtc agggegegte agegggtgtt ggegggtgte ggggetgget 7680
taactatgcg gcatcagagc agattgtact gagagtgcac cataaaattg taaacgttaa 7740
tattttgtta aaattcgegt taaatttttg ttaaatcage tcatttttta accaataggce 7800
cgaaatcggc aaaatccctt ataaatcaaa agaatagccc gagatagggt tgagtgttgt 7860
tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca aagggcgaaa 7920
aaccgtctat cagggcgatg gcccactacg tgaaccatca cccaaatcaa gttttttggg 7980
gtcgaggtge cgtaaagcac taaatcggaa ccctaaaggg agcccccgat ttagagettg 8040
acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag gagecgggege 8100
tagggcgetg gcaagtgtag cggtcacget gegegtaacc accacacccg ccgegettaa 8160
tgegeegeta cagggegegt actatggttg ctttgacgta tgeggtgtga aataccgceac 8220
agatgcgtaa ggagaaaata ccgcatcagg cgccattcge cattcagget gegceaactgt 8280
tgggaaggge gatcggtgeg ggectetteg ctattacgec agetggegaa agggggatgt 8340
gctgcaagge gattaagttg ggtaacgcecca gggttttecee agtcacgacg ttgtaaaacg 8400
acggccagtg aattccatgg tctcaacttt c 8431
210> 27
211> 8431
<212> DNA
213> ANTH
220>
<223> VLP VEEV VLP 538%f&
<400> 27
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatggce 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240



97

CN 113248626 A Fo5l & 70/133 T
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgec cagtacatga ccttatggga ctttcectact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgectgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege geccaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgte gtcgacacgt gtgatcagat atcgecggecg 900
ccaccatgtt cccgttccag ccaatgtatc cgatgcagecc aatgccctat cgcaacccegt 960
tcgeggeecece gegeaggece tggttcecccca gaaccgacce ttttetggeg atgecaggtge 1020
aggaattaac ccgctcgatg gctaacctga cgttcaagca acgccgggac gegecacctg 1080
aggggccatc cgctaataaa ccgaagaagg aggcctcgca aaaacagaaa gggggaggec 1140
aagggaagaa gaagaagaac caagggaaga agaaggctaa gacagggccg cctaatccga 1200
aggcacagaa tggaaacaag aagaagacca acaagaaacc aggcaagaga cagcgcatgg 1260
tcatgaaatt ggaatctgac aagacgttcc caatcatgtt ggaagggaag ataaacggct 1320
acgcttgtgt ggtcggaggg aagttattca ggccgatgeca tgtggaagge aagatcgaca 1380
acgacgttct ggccgegett aagacgaaga aagcatccaa atacgatctt gagtatgcag 1440
atgtgccaca gaacatgcgg gccgatacat tcaaatacac ccatgagaaa ccccaaggcet 1500
attacagctg gcatcatgga gcagtccaat atgaaaatgg gcgtttcacg gtgccgaaag 1560
gagttgggge caagggagac agcggacgac ccattctgga taaccaggga cgggtggteg 1620
ctattgtget gggaggtgtg aatgaaggat ctaggacage cctttcagte gtcatgtgga 1680
acgagaaggg agttaccgtg aagtatactc cagagaactg cgagcaatgg tcactagtga 1740
ccaccatgtg tctgetegee aatgtgacgt tcccatgtge tcaaccacca atttgetacg 1800
acagaaaacc agcagagact ttggccatge tcagcgttaa cgttgacaac ccgggetacg 1860
atgagctgct ggaagcagcect gttaagtgcc ccggaaggaa aaggagatcc accgaggage 1920
tgtttaatga gtataagcta acgcgccctt acatggeccag atgcatcaga tgtgcagttg 1980
ggagctgcecca tagtccaata gcaatcgagg cagtaaagag cgacgggcac gacggttatg 2040
ttagacttca gacttcctcg cagtatggee tggattcctce cggcaactta aagggcagga 2100
ccatgeggta tgacatgcac gggaccatta aagagatacc actacatcaa gtgtcactct 2160
atacatctcg cccgtgtcac attgtggatg ggcacggtta tttcctgett gecaggtgece 2220
cggcagggga ctccatcacc atggaattta agaaagattc cgtcagacac tcctgetegg 2280
tgcegtatga agtgaaattt aatcctgtag gcagagaact ctatactcat cccccagaac 2340
acggagtaga gcaagcgtge caagtctacg cacatgatgc acagaacaga ggagcttatg 2400
tcgagatgca cctceceggge tcagaagtgg acagecagttt ggtttccecttg ageggeagtt 2460
cagtcaccgt gacacctcct gatgggacta gcgceccctggt ggaatgecgag tgtggetecg 2520
gaggatccgg cacaaagatc tccgagacca tcaacaagac aaaacagttc agccagtgca 2580
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caaagaagga gcagtgcaga gcatatcgge tgcagaacga taagtgggtg tataattctg 2640
acaaactgcc caaagcagcg ggagccacct taaaaggaaa actgcatgtc ccattcttge 2700
tggcagacgg caaatgcacc gtgcctctag caccagaacc tatgataacc ttcggtttca 2760
gatcagtgtc actgaaactg caccctaaga atcccacata tctaatcacc cgccaacttg 2820
ctgatgagce tcactacacg cacgagctca tatctgaacc agectgttagg aattttaccg 2880
tcaccgaaaa agggtgggag tttgtatggg gaaaccaccc gceccgaaaagg ttttgggceac 2940
aggaaacagc acccggaaat ccacatggge taccgcacga ggtgataact cattattacc 3000
acagataccc tatgtccacc atcctgggtt tgtcaatttg tgccgecatt gcaaccgttt 3060
ccgttgecage gtctacctgg ctgttttgea gatcaagagt tgegtgecta actccttace 3120
ggctaacacc taacgctagg ataccatttt gtctggetgt getttgetge geccgeactg 3180
ccegggeega gaccacctgg gagtecttgg atcacctatg gaacaataac caacagatgt 3240
tctggattca attgetgate cctetggecg cecttgategt agtgactcege ctgetcaggt 3300
gecgtgtgetg tgtegtgeet tttttagtca tggcececggege cgeaggegee ggegectacg 3360
agcacgcgac cacgatgccg agccaagegg gaatctcgta taacactata gtcaacagag 3420
caggctacgc accactccct atcagcataa caccaacaaa gatcaagctg atacctacag 3480
tgaacttgga gtacgtcacc tgccactaca aaacaggaat ggattcacca gccatcaaat 3540
gctgeggatce tcaggaatge actccaactt acaggcctga tgaacagtge aaagtcttca 3600
caggggttta cccgttcatg tggggtggtg catattgett ttgegacact gagaacacce 3660
aagtcagcaa ggcctacgta atgaaatctg acgactgcecct tgcggatcat gctgaagcat 3720
ataaagcgca cacagcctca gtgcaggegt tcctcaacat cacagtggga gaacactcta 3780
ttgtgactac cgtgtatgtg aatggagaaa ctcctgtgaa tttcaatggg gtcaaaataa 3840
ctgecaggtce getttccaca gettggacac cctttgatecg caaaatcgtg cagtatgecg 3900
gggagatcta taattatgat tttcctgagt atggggcagg acaaccagga gcatttggag 3960
atatacaatc cagaacagtc tcaagctctg atctgtatge caataccaac ctagtgetge 4020
agagacccaa agcaggagcg atccacgtge catacactca ggcaccttecg ggttttgage 4080
aatggaagaa agataaagct ccatcattga aatttaccge ccctttcgga tgcgaaatat 4140
atacaaaccc cattcgecgee gaaaactgtg ctgtagggtc aattccatta gectttgaca 4200
ttccegacge cttgttcace agggtgtcag aaacaccgac actttcageg gecgaatgcea 4260
ctcttaacga gtgegtgtat tcttcecgact ttggtgggat cgecacggte aagtactegg 4320
ccagcaagtc aggcaagtgc gcagtccatg tgccatcagg gactgctacc ctaaaagaag 4380
cagcagtcga gctaaccgag caagggtcegg cgactatcca tttctcecgacce gcaaatatcce 4440
acccggagtt caggctccaa atatgcacat catatgttac gtgcaaaggt gattgtcacc 4500
ccccgaaaga ccatattgtg acacaccctc agtatcacgce ccaaacattt acagceccgegg 4560
tgtcaaaaac cgcgtggacg tggttaacat ccctgetggg aggatcagec gtaattatta 4620
taattggett ggtgetgget actattgtgg ccatgtacgt getgaccaac cagaaacata 4680
attaaggatc tagatctgct gtgccttcta gttgccagee atctgttgtt tgcccctece 4740
ccgtgectte cttgaccetg gaaggtgeca cteccactgt cctttecctaa taaaatgagg 4800
aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtgge gtggggcagg 4860
acagcaaggg ggaggattgg gaagacaata gcaggcatge tggggatgeg gtgggetcecta 4920



99

CN 113248626 A Fo5l & 72/133 T
tgggtaccca ggtgetgaag aattgacccg gttcctecectg ggeccagaaag aagcaggceac 4980
atccccttet ctgtgacaca ccctgtccac geceetggtt cttagttcecca gecccactcea 5040
taggacactc atagctcagg agggctccge cttcaatcce acccgcectaaa gtacttggag 5100
cggtctctee ctcectcate agecccaccaa accaaaccta gectccaaga gtgggaagaa 5160
attaaagcaa gataggctat taagtgcaga gggagagaaa atgcctccaa catgtgagga 5220
agtaatgaga gaaatcatag aattttaagg ccatgattta aggccatcat ggcctaagct 5280
tgaaaggaga taggatcaaa gcttggecgta atcatggtca tagectgtttc ctgtgtgaaa 5340
ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 5400
gggtgcctaa tgagtgagcect aactcacatt aattgegttg cgctcactge ccgetttceca 5460
gtcgggaaac ctgtcgtgee agetgecatta atgaatcgge caacgcecgegg ggagaggegs 5520
tttgegtatt gggcgetett ccgettecte getcactgac tecgetgeget cggtegtteg 5580
gctgeggega geggtatcag ctcactcaaa ggeggtaata cggttatcca cagaatcagg 5640
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 5700
ggccegegttg ctggegtttt tccatagget ccgecccect gacgagecatc acaaaaatcg 5760
acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg cgtttcccecce 5820
tggaagctce ctecgtgeget cteetgttee gaccetgecg cttaccggat acctgtecge 5880
ctttctceet tcgggaageg tggegettte tcatagetca cgetgtaggt atctcagtte 5940
ggtgtaggtc gttcgetcca agetgggetg tgtgecacgaa cccccegtte ageccgacceg 6000
ctgegectta tcecggtaact atcgtettga gtccaacceg gtaagacacg acttatcgec 6060
actggcagca gccactggta acaggattag cagagcgagg tatgtaggeg gtgctacaga 6120
gttcttgaag tggtggcecta actacggceta cactagaaga acagtatttg gtatctgege 6180
tctgetgaag ccagttacct tcggaaaaag agttggtage tcttgatccg gcaaacaaac 6240
caccgetggt ageggtggtt tttttgtttg caagcagcag attacgegeca gaaaaaaagg 6300
atctcaagaa gatcctttga tcttttctac ggggtctgac gctcagtgga acgaaaactc 6360
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 6420
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 6480
ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcgtt catccatagt 6540
tgeetgacte ccegtegtgt agataactac gatacgggag ggecttaccat ctggecccag 6600
tgctgecaatg ataccgegag aaccacgetc accggetcca gatttatcag caataaacca 6660
gccagcecgga agggcecgage gcagaagtgg tcctgcaact ttatccgect ccatccagte 6720
tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt tgcgcaacgt 6780
tgttgeccatt gectacaggea tcgtggtgte acgetcegteg tttggtatgg cttcattcag 6840
ctceggttee caacgatcaa ggegagttac atgatcccce atgttgtgeca aaaaageggt 6900
tagctcctte ggteccteecga tcecgttgtcag aagtaagttg gecgecagtgt tatcactcat 6960
ggttatggca gcactgcata attctcttac tgtcatgcca tccgtaagat gettttetgt 7020
gactggtgag tactcaacca agtcattctg agaatagtgt atgcggegac cgagttgete 7080
ttgcecggeg tcaatacggg ataataccge gceccacatagce agaactttaa aagtgctcat 7140
cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgectgt tgagatccag 7200
ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagegt 7260
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ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcegacacg 7320
gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta 7380
ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc 7440
gcgcacattt ccccgaaaag tgccacctga cgtctaagaa accattatta tcatgacatt 7500
aacctataaa aataggcgta tcacgaggcc ctttcgggtc gegegtttcg gtgatgacgg 7560
tgaaaacctc tgacacatgc agctccecgtt gacggtcaca gettgtcectgt aageggatge 7620
cgggagcaga caagcccgtc agggegegte agegggtgtt ggegggtgte ggggetgget 7680
taactatgcg gcatcagagc agattgtact gagagtgcac cataaaattg taaacgttaa 7740
tattttgtta aaattcgegt taaatttttg ttaaatcage tcatttttta accaataggce 7800
cgaaatcggc aaaatccctt ataaatcaaa agaatagccc gagatagggt tgagtgttgt 7860
tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca aagggcgaaa 7920
aaccgtctat cagggcgatg gcccactacg tgaaccatca cccaaatcaa gttttttggg 7980
gtcgaggtge cgtaaagcac taaatcggaa ccctaaaggg agcccccgat ttagagettg 8040
acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag gagecgggege 8100
tagggcgetg gcaagtgtag cggtcacget gecgegtaacc accacacccg ccgegettaa 8160
tgcgeecgeta cagggegegt actatggttg ctttgacgta tgeggtgtga aataccgceac 8220
agatgcgtaa ggagaaaata ccgcatcagg cgccattcge cattcagget gegceaactgt 8280
tgggaaggge gatcggtgeg ggectetteg ctattacgec agetggegaa agggggatgt 8340
gctgcaagge gattaagttg ggtaacgcecca gggttttcecee agtcacgacg ttgtaaaacg 8400
acggccagtg aattccatgg tctcaacttt c 8431
210> 28
211> 3750
<212> DNA
213> ATH
220>
<223> VLP_CHI 512#fA&-CHIKV VLP
<400> 28
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggece 60
ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120
ctcgcccage tgatctccge agtcaacaaa ttgaccatgce gcecgeggtacc tcaacagaag 180
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggcgec gcaaaacgac 240
ccaaagcaaa agaagcaacc accacaaaag aagccggctc aaaagaagaa gaaaccaggce 300
cgtagggaga gaatgtgcat gaaaattgaa aatgattgca tcttcgaagt caagcatgaa 360
ggcaaagtga tgggctacgc atgcctggtg ggggataaag taatgaaacc agcacatgtg 420
aagggaacta tcgacaatgc cgatctgget aaactggcecct ttaagcecggtc gtctaaatac 480
gatcttgaat gtgcacagat accggtgcac atgaagtctg atgcctcgaa gtttacccac 540
gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggcecegg 600
ttcactatcc cgacgggtge aggcaagccg ggagacagceg gcecagaccgat cttcgacaac 660
aaaggacggg tggtggeccat cgtcctagga ggggceccaacg aaggtgeccg cacggececte 720
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tccgtggtga cgtggaacaa agacatcgtc acaaaaatta cccctgaggg agccgaagag 780
tggagcctcg cccteecggt cttgtgectg ttggcaaaca ctacattcce ctgetcectcecag 840
ccgecttgea caccctgetg ctacgaaaag gaaccggaaa gcaccttgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac ttgctctceccce 960
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020
ctagctcatt gtcctgactg cggagaaggg cattcgtgece acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgecget atatggatag ccatacgcca 1200
gcggacgegg agcecgagececgg attgettgta aggacttcag caccgtgecac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaaaggag agacgcetgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga accacctgtg 1380
ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc ttgcagcacg 1440
tacgtgcaga gcaccgctge cactgcectgag gagatagagg tgcatatgec cccagatact 1500
cctgaccgeca cgcectgatgac gcagcagtcc ggaggatcca acgtgaagat cacagttaat 1560
gggcagacgg tgcggtacaa gtgcaactgce ggtggcectcaa acgagggact gacaaccaca 1620
gacaaagtga tcaataactg caaaattgat cagtgccatg ctgcagtcac taatcacaag 1680
aattggcaat acaactcccc tttagtcccg cgcaacgcetg aactcgggga ccgtaaagga 1740
aagatccaca tcccattccc attggcaaac gtgacttgeca gagtgccaaa agcaagaaac 1800
cctacagtaa cttacggaaa aaaccaagtc accatgetge tgtatcctga ccatccgaca 1860
ctettgtett accgtaacat gggacaggaa ccaaattacc acgaggagtg ggtgacacac 1920
aagaaggagg ttaccttgac cgtgcctact gagggtctgg aggtcacttg gggcaacaac 1980
gaaccataca agtactggcc gcagatgtct acgaacggta ctgctcatgg tcacccacat 2040
gagataatct tgtactatta tgagctgtac cccactatga ctgtagtcat tgtgtcggtg 2100
gcectegtteg tgettetgte gatggtggge acagecagtgg gaatgtgtgt gtgegeacgg 2160
cgcagatgca ttacaccata tgaattaaca ccaggagcca ctgttccctt cctgetcage 2220
ctgectatget gegtcagaac gaccaaggeg gecacatatt acgaggetge ggecatatcta 2280
tggaacgaac agcagcccct gttetggttg caggetctta tccegetgge cgecttgate 2340
gtcctgtgea actgtctgaa actcttgeca tgetgetgta agaccctgge ttttttagece 2400
gtaatgagca tcggtgceccca cactgtgage gegtacgaac acgtaacagt gatcccgaac 2460
acggtgggag taccgtataa gactcttgtc aacagaccgg gttacagccc catggtgttg 2520
gagatggagc tacaatcagt caccttggaa ccaacactgt cacttgacta catcacgtgc 2580
gagtacaaaa ctgtcatccc ctcccecgtac gtgaagtget gtggtacage agagtgcaag 2640
gacaagagcc taccagacta cagctgcaag gtctttactg gagtctaccc atttatgtgg 2700
ggcggegeet actgettttg cgacgecgaa aatacgcaat tgagcgagge acatgtagag 2760
aaatctgaat cttgcaaaac agagtttgca tcggcctaca gagcccacac cgcatcggeg 2820
tcggegaage tcecgegtect ttaccaagga aacaacatta ccgtagetge ctacgctaac 2880
ggtgaccatg ccgtcacagt aaaggacgcecc aagtttgtcg tgggceccaat gtcecteegece 2940
tggacacctt ttgacaacaa aatcgtggtg tacaaaggcg acgtctacaa catggactac 3000
ccaccttttg gcgcaggaag accaggacaa tttggtgaca ttcaaagtcg tacaccggaa 3060
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agtaaagacg
catgtaccat
tcgctacage
aattgcgctg
gttgtcgatg
tccgactttg
gtacattcga
tcccagetge
tgctccacac
tacccagcat
gtgcagaaga
gtggtgctat
210> 29
211> 1250
212> PRT
213> AL
220>
223>
<400> 29
Met Glu Phe
1
Arg Pro Trp
Gln
35
Leu

Arg Pro

Lys
50
Lys

Asn
Arg Asn
65
Pro

Lys Gln

Lys Lys Pro

Ile Phe
115
Gly

Cys

Val
130

Asn

Leu

Asp Ala

145

tttatgccaa
actctcaggc
acacggcacc
tggggaacat
caccctectgt
ggggcegtege
tgaccaacgc
aaatatcctt
aagtacactg
cacacaccac

ttacgggagg
gcgtgtegtt

ib]

Ile

5
Ala Pro
20
Arg Gln

Thr Met

Lys Lys
Lys
85
Arg

Lys

Gly
100
Glu Val
Lys

Asp Leu

Pro Thr Gln

Arg

Ala

Arg

Gln

70

Gln

Arg

Lys

Val

Ala

cactcagttg
accatctggc
gttcggttge
accaatttcc
aacggacatg
catcatcaaa
cgttaccatt
ctcaacagcc
cgcagccgea
ccttggggte
agtaggatta

tagcaggcac

VLP CHI 512%%{4&-CHIKV VLP

Thr

Pro Thr
Gln
40
Val

Gly

Ala
55

Arg Gln

Pro Pro

Glu

Glu
120
Lys

His

Met
135

Lys Leu

150

gtactacaga
ttcaagtatt
cagattgcga
atcgacatac
tcatgcgaag
tacacagcta
cgagaagccg
ctggcaagcg
tgccacccete
caggatatat
attgttgectg

Phe Asn
10

Ile Gln

25

Leu

Val

Ala Gln

Pro Gln Gln
Gln
75

Lys

Lys Lys

Gln Lys

90
Cys

Met Met

105

Gly Lys Val

Pro Ala His

Ala Phe Lys

155

102

ggccagcage
ggctgaagga
caaacccggt
cggatgeggce
taccagcctg
gcaagaaagg
acgtagaagt
ccgagtttcg
caaaggacca
ccacaacggc
ttgetgeett

Arg

Tle Pro
30

Ser

Arg

Leu Ile

45
Lys Pro
60
Ala

Pro Gln

Pro Ala Gln

Ile Glu
110

Tyr

Lys
Met Gly
125
Val Lys
140

Arg

Gly

Ser Ser

aggcacggta
acgaggagca
aagagctgta
ctttactagg
cactcactcc
taaatgtgca
agaggggaac
cgtgcaagtg
catagtcaat
aatgtcttgg
aattttaatt

Gln
15
Arg

Pro
Pro
Ala Val
Asn
Asp

80
Lys

Asn

Lys
95
Asn Asp

Ala Cys

Thr Tle

Tyr
160

Lys

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3750
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Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Asp

385

Ala

Thr

Gly

Thr

Arg

Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370
Ser
Asp
Tle
Glu
Cys

450
Phe

Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr
435

Thr

His

Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe
Pro
Tyr
Arg
Tyr
340
Pro
Lys
Asp
Glu
Gly
420
Leu
His

Ser

Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu
Tle
Tle
Trp
Arg
405
Thr
Thr

Pro

Arg

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Ser

Gln

310

Ser

Ala

Ala

Gln

Thr

390

Ala

Met

Val

Phe

Pro

Ile
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375
Lys
Gly
Gly
Gly
His

455
Gln

Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His
Phe
440
His

His

Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro
Arg
Lys
Asp
Pro
345
Arg
Leu
Arg
Leu
Phe
425
Thr
Glu

Gly

103

His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410
Tle
Asp

Pro

Lys

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380
Asp
Thr
Ala
Arg
Val

460
Leu

Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr
Val
Glu
Glu
365
Tle
Ser
Ser
Arg
Lys
445

Ile

Pro

Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His
Ala
Cys
430
Ile

Gly

Cys

Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr
Thr
Thr
Pro
415
Pro
Ser

Arg

Ser

Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala

Ser

Asp

Pro
400
Cys
Lys
His
Glu

Thr
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465
Tyr

Pro
Ser
Asn
Asn
545
Asn
Asp
Cys
Gln
Arg
625
Lys
Trp
Gly
Leu
Leu
705
Arg
Phe

Tyr

Trp

Val
Pro
Asn
Cys
530
Asn
Trp
Arg
Arg
Val
610
Asn
Lys
Gly
Thr
Tyr
690
Leu
Arg
Leu

Tyr

Leu
770

Gln
Asp
Val
515
Gly
Cys
Gln
Lys
Val
595
Thr
Met
Glu
Asn
Ala
675
Pro
Ser
Cys
Leu
Glu

755
Gln

Ser
Thr
500
Lys
Gly
Lys
Tyr
Gly
580
Pro
Met
Gly
Val
Asn
660
His
Thr
Met
Ile
Ser
740

Ala

Ala

Thr
485
Pro
Tle
Ser
Tle
Asn
565
Lys
Lys
Leu
Gln
Thr
645
Glu
Gly
Met
Val
Thr
725
Leu

Ala

Leu

470
Ala

Asp
Thr
Asn
Asp
550
Ser
Tle
Ala
Leu
Glu
630
Leu
Pro
His
Thr
Gly
710
Pro
Leu

Ala

Ile

Ala
Arg
Val
Glu
535
Gln
Pro
His
Arg
Tyr
615
Pro
Thr
Tyr
Pro
Val
695
Thr
Tyr
Cys

Tyr

Pro
775

Thr
Thr
Asn
520
Gly
Cys
Leu
Tle
Asn
600
Pro
Asn
Val
Lys
His
680
Val
Ala
Glu
Cys
Leu

760
Leu

Ala
Leu
505
Gly
Leu
His
Val
Pro
585
Pro
Asp
Tyr
Pro
Tyr
665
Glu
Tle
Val
Leu
Val
745

Trp

Ala

104

Glu
490
Met
Gln
Thr
Ala
Pro
570
Phe
Thr
His
His
Thr
650
Trp
Tle
Val
Gly
Thr
730
Arg

Asn

Ala

475
Glu

Thr
Thr
Thr
Ala
55h
Arg
Pro
Val
Pro
Glu
635
Glu
Pro
Tle
Ser
Met
715
Pro
Thr

Glu

Leu

Tle
Gln
Val
Thr
540
Val
Asn
Leu
Thr
Thr
620
Glu
Gly
Gln
Leu
Val
700
Cys
Gly
Thr

Gln

Ile
780

Glu
Gln
Arg
525
Asp
Thr
Ala
Ala
Tyr
605
Leu
Trp
Leu
Met
Tyr
685
Ala
Val
Ala
Lys
Gln

765
Val

Val
Ser
510
Tyr
Lys
Asn
Glu
Asn
590
Gly
Leu
Val
Glu
Ser
670
Tyr
Ser
Cys
Thr
Ala
750

Pro

Leu

His
495
Gly
Lys
Val
His
Leu
575
Val
Lys
Ser
Thr
Val
655
Thr
Tyr
Phe
Ala
Val
735
Ala

Leu

Cys

480
Met

Gly
Cys
Ile
Lys
560
Gly
Thr
Asn
Tyr
His
640
Thr
Asn
Glu
Val
Arg
720
Pro
Thr

Phe

Asn



CN 113248626 A

.1l

2.3

78/133 T

Cys

785

Val

Val

Pro

Leu

Val

865

Asp

Pro

Gln

Phe

Arg

945

Gly

Met

Gly

Gly

Val

Thr

Trp

Gly

Val

Leu Lys

Met Ser

Ile Pro

Gly Tyr
835

Glu Pro

850

Ile Pro

Lys Ser
Phe Met
Leu Ser
915
Ala Ser
930
Val Leu
Asp His

Ser Ser

Asp Val
995

Gln Phe Gly Asp Ile

1010
Tyr Ala
1025
Val His
1040
Leu Lys
1055
Cys Gln
1070
Gly Asn

Leu
Tle
Asn
820
Ser
Thr
Ser
Leu
Trp
900
Glu
Ala
Tyr
Ala
Ala

980
Tyr

Asn

Val

Glu

Ile

Ile

Leu
Gly
805
Thr
Pro
Leu
Pro
Pro
885
Gly
Ala
Tyr
Gln
Val
965

Trp

Asn

Thr Gln

Pro Tyr

Arg Gly

Ala Thr

Pro Ile

Pro
790
Ala
Val
Met
Ser
Tyr
870
Asp
Gly
His
Arg
Gly
950
Thr

Thr

Met

Cys
His
Gly
Val
Leu
855
Val
Tyr
Ala
Val
Ala
935
Asn

Val

Pro

Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro
1000

Gln Ser

Cys
Thr
Val
Leu
840
Asp
Lys
Ser
Tyr
Glu
920
His
Asn

Lys

Phe

1015

Leu Val

1030

Ser Gln

1045

Ala

Ser

1060

Asn

Pro

1075

Ser

Ile

Cys
Val
Pro
825
Glu
Tyr
Cys
Cys
Cys
905
Lys
Thr
Tle

Asp

Asp
985

105

Leu Gln

Ala Pro

Leu Gln

Val Arg

Asp Tle

Lys Thr
795

Ser Ala

810

Tyr Lys

Met Glu

Ile Thr

Cys Gly
875

Lys Val

890

Phe Cys

Ser Glu

Ala Ser

Thr Val
955

Ala Lys

970

Asn Lys

Arg Thr Pro

Arg

Ser

His

Ala

Pro

Leu
Tyr
Thr
Leu
Cys
860
Thr
Phe
Asp
Ser
Ala
940
Ala

Phe

Ile

Ala

Glu

Leu

Gln

845

Glu

Ala

Thr

Ala

Cys

925

Ser

Ala

Val

Val

Phe
His
Val
830
Ser
Tyr
Glu
Gly
Glu
910
Lys
Ala
Tyr

Val

Val
990

1005

1020

1035

1050

1065

1080

Glu Ser

Pro Ala

Gly Phe

Thr Ala

Val Asn

Asp Ala

Leu

Val
815

Asn

Val

Lys

Cys

Val

895

Asn

Thr

Lys

Ala

Gly

975
Tyr

Ala
800
Thr
Arg
Thr
Thr
Lys
880
Tyr
Thr
Glu
Leu
Asn
960

Pro

Lys

Lys Asp

Ala Gly

Lys Tyr

Pro Phe

Cys Ala

Ala Phe
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1085
Arg
1100
Pro
1115
Lys
1130
Thr
1145
Asn
1160
Glu
1175
Ala
1190
His
1205
Trp
1220
Ala
1235
His
1250
<210> 30
211>
212>
213>
220>
223>
<400> 30
atggagttca

Thr

Val

Ile

Met

Gly

Ala

Ala

Ser

Ser

Val

Arg

DNA

ccacgcccta
ctcgcccage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta

gatcttgaat

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

3756

Val Asp

Cys Thr

Thr Ala

Ala Val

Gln Leu

Val

His Pro

Thr Leu

Gln Lys

Leu Ile

PNEN: ()

tcccecgacgcea
caattcaagt
tgatctccege
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacge
tcgacaatgce

gtgcacagat

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

1090
Pro
1105
Ser
1120
Lys
1135
Ile
1150
Ile
1165
Val
1180
Lys
1195
Val
1210
Thr
1225
Ile
1240

Ser

Ser

Lys

Arg

Ser

Cys

Asp

Gln

Gly

Val

VLP CHI 532%%{4&-CHIKV VLP

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctgget

accggtgcac

Val Thr

Asp Phe

Gly Lys

Glu Ala

Phe Ser

Ser Thr

His Tle

Asp Tle

Gly Val

Val Leu

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggcetce
aatgattgca
ggggataaag
aaactggcct

atgaagtctg

106

Asp

Gly

Cys

Asp

Thr

Gln

Val

Ser

Gly

Cys

1095
Met
1110
Gly
1125
Ala
1140
Val
1155
Ala
1170
Val
1185
Asn
1200
Thr
1215
Leu
1230
Val
1245

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Ile

Ser

accaacccceg
cacagaggca
gcgeggtace
agcaggcgcece
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtce

atgcctcgaa

Cys Glu

Ala Ile

His Ser

Val Glu

Ala Ser

Cys Ala

Pro Ala

Ala Met

Val Ala

Phe Ser

accctgggcece
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac

gtttacccac

60
120
180
240
300
360
420
480
540
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gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggcecegg 600
ttcactatcc cgacgggtge aggcaagccg ggagacagceg gcecagaccgat cttcgacaac 660
aaaggacggg tggtggeccat cgtcctagga ggggceccaacg aaggtgeccg cacggececte 720
tccgtggtga cgtggaacaa agacatcgtc acaaaaatta cccctgaggg agccgaagag 780
tggagcctcg cccteecggt cttgtgectg ttggcaaaca ctacattccece ctgetctcecag 840
ccgecttgea cacccectgetg ctacgaaaag gaaccggaaa gcaccttgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac ttgctctccce 960
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020
ctagctcatt gtcctgactg cggagaaggg cattcgtgece acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgecget atatggatag ccatacgcca 1200
gcggacgegg agcecgagecegg attgettgta aggacttcag caccgtgecac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaaaggag agacgcetgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga accacctgtg 1380
ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc ttgcagcacg 1440
tacgtgcaga gcaccgctge cactgcectgag gagatagagg tgcatatgec cccagatact 1500
cctgaccgeca cgctgatgac gcagcagtct ggcaacgtga agatcacagt taatgggcag 1560
acggtgcggt acaagtgcaa ctgcecggtgge tccggaagtg gatccaacga gggactgaca 1620
accacagaca aagtgatcaa taactgcaaa attgatcagt gccatgctge agtcactaat 1680
cacaagaatt ggcaatacaa ctccccttta gtcccgegea acgetgaact cggggaccegt 1740
aaaggaaaga tccacatccc attcccattg gcaaacgtga cttgcagagt gccaaaagca 1800
agaaacccta cagtaactta cggaaaaaac caagtcacca tgctgctgta tcctgaccat 1860
ccgacactct tgtcttaccg taacatggga caggaaccaa attaccacga ggagtgggtg 1920
acacacaaga aggaggttac cttgaccgtg cctactgagg gtctggaggt cacttgggge 1980
aacaacgaac catacaagta ctggccgcecag atgtctacga acggtactge tcatggtcac 2040
ccacatgaga taatcttgta ctattatgag ctgtacccca ctatgactgt agtcattgtg 2100
tcggtggeet cgttegtget tectgtegatg gtgggcacag cagtgggaat gtgtgtgtgce 2160
gcacggcegea gatgcattac accatatgaa ttaacaccag gagccactgt tcccttectg 2220
ctcagectge tatgetgegt cagaacgacc aaggeggeca catattacga ggetgeggea 2280
tatctatgga acgaacagca gcccctgtte tggttgecagg ctcecttatcce getggecgec 2340
ttgatcgtce tgtgcaactg tctgaaactc ttgccatget getgtaagac cctggetttt 2400
ttagccgtaa tgagcatcgg tgcccacact gtgagegegt acgaacacgt aacagtgatc 2460
ccgaacacgg tgggagtacc gtataagact cttgtcaaca gaccgggtta cagccccatg 2520
gtgttggaga tggagctaca atcagtcacc ttggaaccaa cactgtcact tgactacatc 2580
acgtgcgagt acaaaactgt catcccctece ccgtacgtga agtgetgtgg tacagcagag 2640
tgcaaggaca agagcctacc agactacagc tgcaaggtct ttactggagt ctacccattt 2700
atgtggggecg gecgectactg cttttgegac gecgaaaata cgcaattgag cgaggcacat 2760
gtagagaaat ctgaatcttg caaaacagag tttgcatcgg cctacagagc ccacaccgca 2820
tcggegtegg cgaagetceeg cgtecctttac caaggaaaca acattaccgt agetgectac 2880
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gctaacggtg accatgcececgt cacagtaaag gacgccaagt ttgtcgtggg cccaatgtcece 2940
tccgeetgga caccttttga caacaaaatc gtggtgtaca aaggegacgt ctacaacatg 3000
gactacccac cttttggecge aggaagacca ggacaatttg gtgacattca aagtcgtaca 3060
ccggaaagta aagacgttta tgccaacact cagttggtac tacagaggcc agcagcaggce 3120
acggtacatg taccatactc tcaggcacca tctggcttca agtattgget gaaggaacga 3180
ggagcatcge tacagcacac ggcaccgttc ggttgccaga ttgcgacaaa cccggtaaga 3240
gctgtaaatt gecgetgtggg gaacatacca atttccatcg acataccgga tgeggecttt 3300
actagggttg tcgatgcacc ctctgtaacg gacatgtcat gcgaagtacc agcctgeact 3360
cactccteeg actttggggg cgtegecate atcaaataca cagctagcaa gaaaggtaaa 3420
tgtgcagtac attcgatgac caacgccgtt accattcgag aagccgacgt agaagtagag 3480
gggaactccc agctgcaaat atccttctca acagceccctgg caagegecga gtttegegtg 3540
caagtgtgct ccacacaagt acactgcgca gccgecatgec accctccaaa ggaccacata 3600
gtcaattacc cagcatcaca caccaccctt ggggtccagg atatatccac aacggcaatg 3660
tcttgggtge agaagattac gggaggagta ggattaattg ttgectgttge tgecttaatt 3720
ttaattgtgg tgctatgegt gtcgtttage aggcac 3756
<210> 31
211> 1252
<212> PRT
213> ATH
220>
<223> VLP_CHI 532#fAk-CHIKV VLP
<400> 31
Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15
Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro

20 25 30
Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val
35 40 45
Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gln Lys Pro Arg Arg Asn
50 55 60
Arg Lys Asn Lys Lys Gln Arg Gln Lys Lys Gln Ala Pro Gln Asn Asp
65 70 75 80
Pro Lys Gln Lys Lys Gln Pro Pro Gln Lys Lys Pro Ala Gln Lys Lys
85 90 95
Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110
Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125
Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
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Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Arg
305
His
Thr
Cys
Gly
Asp
385
Ala

Thr

Gly

130

Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370
Ser
Asp

Ile

Glu

Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His
Ala

Thr

Thr
435

Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe
Pro
Tyr
Arg
Tyr
340
Pro
Lys
Asp
Glu
Gly

420
Leu

Leu
Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu
Tle
Tle
Trp
Arg
405

Thr

Thr

Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser
Cys
Ser
Gln
310
Ser
Ala
Ala
Gln
Thr
390
Ala

Met

Val

135
Lys

Ile
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375
Lys
Gly

Gly

Gly

Leu
Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His

Phe
440

Ala
Val
Gly
185
Phe
Ile
Asn
Ile
Leu
265
Pro
Arg
Lys
Asp
Pro
345
Arg
Leu
Arg
Leu
Phe

425
Thr

109

Phe
His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410

Ile

Asp

Lys
155
Met
Tyr
Ile
Asp
Gly
235
Thr
Val
Cys
Leu
Ser
315
Phe
Cys
Arg
Ile
Met
395
Arg

Leu

Ser

140
Arg

Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380
Asp
Thr

Ala

Arg

Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr
Val
Glu
Glu
365
Tle
Ser
Ser

Arg

Lys
445

Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His
Ala
Cys

430
Ile

Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr
Thr
Thr
Pro
415

Pro

Ser

Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys

Lys

His
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Thr
Arg
465
Tyr
Pro
Val
Gly
Val
545
His
Leu
Val
Lys
Ser
625
Thr
Val
Thr
Tyr
Phe
705
Ala

Val

Ala

Cys
450
Phe
Val
Pro
Lys
Gly
530
Tle
Lys
Gly
Thr
Asn
610
Tyr
His
Thr
Asn
Glu
690
Val
Arg

Pro

Thr

Thr

His

Gln

Asp

Ile

515

Ser

Asn

Asn

Asp

Cys

595

Gln

Arg

Lys

Trp

Gly

675

Leu

Leu

Arg

Phe

Tyr

His
Ser
Ser
Thr
500
Thr
Gly
Asn
Trp
Arg
580
Arg
Val
Asn
Lys
Gly
660
Thr
Tyr
Leu
Arg
Leu

740
Tyr

Pro
Arg
Thr
485
Pro
Val
Ser
Cys
Gln
565
Lys
Val
Thr
Met
Glu
645
Asn
Ala
Pro
Ser
Cys
725

Leu

Glu

Phe
Pro
470
Ala
Asp
Asn
Gly
Lys
550
Tyr
Gly
Pro
Met
Gly
630
Val
Asn
His
Thr
Met
710
Tle

Ser

Ala

His
455
Gln
Ala
Arg
Gly
Ser
535
Tle
Asn
Lys
Lys
Leu
615
Gln
Thr
Glu
Gly
Met
695
Val
Thr

Leu

Ala

His

His

Thr

Thr

Gln

520

Asn

Asp

Ser

Ile

Ala

600

Leu

Glu

Leu

Pro

His

680

Thr

Gly

Pro

Leu

Ala

Glu Pro Pro

Gly
Ala
Leu
505
Thr
Glu
Gln
Pro
His
585
Arg
Tyr
Pro
Thr
Tyr
665
Pro
Val
Thr
Tyr
Cys
745

Tyr

110

Lys
Glu
490
Met
Val
Gly
Cys
Leu
570
Tle
Asn
Pro
Asn
Val
650
Lys
His
Val
Ala
Glu
730

Cys

Leu

Glu
475
Glu
Thr
Arg
Leu
His
55h
Val
Pro
Pro
Asp
Tyr
635
Pro
Tyr
Glu
Tle
Val
715
Leu

Val

Trp

Val
460
Leu
Tle
Gln
Tyr
Thr
540
Ala
Pro
Phe
Thr
His
620
His
Thr
Trp
Tle
Val
700
Gly
Thr

Arg

Asn

Ile

Pro

Glu

Gln

Lys

525

Thr

Ala

Arg

Pro

Val

605

Pro

Glu

Glu

Pro

Ile

685

Ser

Met

Pro

Thr

Glu

Gly
Cys
Val
Ser
510
Cys
Thr
Val
Asn
Leu
590
Thr
Thr
Glu
Gly
Gln
670
Leu
Val
Cys
Gly
Thr

750
Gln

Arg
Ser
His
495
Gly
Asn
Asp
Thr
Ala
575
Ala
Tyr
Leu
Trp
Leu
655
Met
Tyr
Ala
Val
Ala
735

Lys

Gln

Glu
Thr
480
Met
Asn
Cys
Lys
Asn
560
Glu
Asn
Gly
Leu
Val
640
Glu
Ser
Tyr
Ser
Cys
720
Thr

Ala

Pro
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Leu
Cys
785
Leu
Val
Asn
Val
Lys
865
Cys
Val
Asn
Thr
Lys
945
Ala
Gly
Tyr
Arg
Lys

Ala

Lys

755 760 765
Phe Trp Leu Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu
770 775 780
Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe
790 795 800
Ala Val Met Ser Ile Gly Ala His Thr Val Ser Ala Tyr Glu His
805 810 815
Thr Val Ile Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val
820 825 830
Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu Leu Gln Ser
835 840 845
Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr
850 855 860
Thr Val Ile Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu
870 875 880
Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly
885 890 895
Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu
900 905 910
Thr Gln Leu Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys
915 920 925
Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala
930 935 940
Leu Arg Val Leu Tyr Gln Gly Asn Asn Ile Thr Val Ala Ala Tyr
950 955 960
Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe Val Val
965 970 975
Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val
980 985 990

Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly

995 1000 1005
Pro Gly Gln Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser
1010 1015 1020
Asp Val Tyr Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala
1025 1030 1035
Gly Thr Val His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe
1040 1045 1050
Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala
1055 1060 1065

111
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Pro Phe Gln Ile
1070
Ala
1085
Phe
1100
Glu
1115
Ile
1130
Ser
1145
Glu
1160
Ser
1175
Ala
1190
Ala
1205
Met
1220
Ala
1235
Ser Arg
1250
<210> 32
211> 3777
<212> DNA
213> ATH
220>

<223> VLP_VEEV VLP 518%fk-VEEV
<400> 32

Gly Ala Thr Asn
1075
Pro
1090
Asp
1105
Thr
1120
Ala
1135
Val
1150
Leu
1165
Val
1180
Pro
1195
Leu
1210
Lys
1225
Ile
1240

Val Arg Ala Val Asn
1080
Ile
1095
Thr
1110
Phe
1125
Lys
1140
Ala
1155
Ser
1170
Thr
1185
Ile
1200
Ile
1215
Val
1230
Leu

1245

Cys Pro

Cys Val Gly Asn Ile Ile Ser Ile Asp Pro Asp Ala

Ala Thr Arg Val Val Ala Pro Ser Val Asp Met Ser

Cys Val Pro Ala Cys His Ser Ser Asp Gly Gly Val

Ala Ile Lys Tyr Thr Ser Lys Lys Gly Cys Ala Val

His Met Thr Asn Ala Thr Ile Glu Asp Val Glu

Val Gly Asn Ser Gln Gln Ile Ser Phe Thr Ala Leu

Ala Ala Glu Phe Arg Gln Val Cys Ser Gln Val His

Cys Ala Ala Cys His Pro Lys Asp His Val Asn Tyr

Pro Ser His Thr Thr Gly Val GIn Asp Ser Thr Thr

Ala Ser Trp Val Gln Ile Thr Gly Gly Gly Leu Ile

Val Val Ala Ala Leu Leu Ile Val Val Cys Val Ser

Phe His

VLP

atgttcccgt
gceeccgegea
ttaacccget
ccatccgcta
aagaagaaga

cagaatggaa

tccagccaat
ggcecetggtt
cgatggctaa
ataaaccgaa
agaaccaagg

acaagaagaa

gtatccgatg
ccccagaacce
cctgacgtte
gaaggaggcc
gaagaagaag

gaccaacaag

cagccaatgc
gaccctttte
aagcaacgcce
tcgcaaaaac
gctaagacag

aaaccaggca

112

cctatcgcaa
tggcgatgca
gggacgcgcece
agaaagggss
ggccgectaa

agagacagcg

ccecgttegeg
ggtgcaggaa
acctgagggg

aggccaaggsg
tccgaaggca

catggtcatg

60
120
180
240
300
360



113

CN 113248626 A Fo5l & 86/133 T
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacgcet 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcecc gaaaggagtt 660
ggggccaagg gagacagcegg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagectgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgea tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg ctccggagga 1560
tccagttcag tcaccgtgac acctcctgat gggactageg ccctggtgga atgegagtgt 1620
ggcggcacaa agatctccga gaccatcaac aagacaaaac agttcagcca gtgcacaaag 1680
aaggagcagt gcagagcata tcggctgcag aacgataagt gggtgtataa ttctgacaaa 1740
ctgcccaaag cagegggage caccttaaaa ggaaaactge atgtcccatt cttgetggea 1800
gacggcaaat gcaccgtgee tctagcacca gaacctatga taaccttcgg tttcagatca 1860
gtgtcactga aactgcaccc taagaatccc acatatctaa tcacccgeca acttgetgat 1920
gagcctcact acacgcacga gcectcatatct gaaccagetg ttaggaattt taccgtcacc 1980
gaaaaagggt gggagtttgt atggggaaac cacccgecga aaaggttttg ggcacaggaa 2040
acagcacccg gaaatccaca tgggctaccg cacgaggtga taactcatta ttaccacaga 2100
taccctatgt ccaccatcct gggtttgtca atttgtgecg ccattgecaac cgtttecegtt 2160
gcagcgtcta cctggetgtt ttgcagatca agagttgegt gectaactce ttaccggeta 2220
acacctaacg ctaggatacc attttgtctg getgtgettt getgegeccg cactgecegg 2280
gccgagacca cctgggagte cttggatcac ctatggaaca ataaccaaca gatgttctgg 2340
attcaattgc tgatccctct ggecgecttg atcgtagtga ctegectget caggtgegtg 2400
tgetgtgteg tgectttttt agtcatggee ggegecgeag gegeeggege ctacgageac 2460
gcgaccacga tgccgagcecca agcecgggaatce tcgtataaca ctatagtcaa cagagcaggce 2520
tacgcaccac tccctatcag cataacacca acaaagatca agctgatacc tacagtgaac 2580
ttggagtacg tcacctgcca ctacaaaaca ggaatggatt caccagccat caaatgctgce 2640
ggatctcagg aatgcactcc aacttacagg cctgatgaac agtgcaaagt cttcacaggg 2700
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gtttacccgt tcatgtgggg tggtgcatat tgcttttgeg acactgagaa cacccaagtce 2760
agcaaggcct acgtaatgaa atctgacgac tgccttgegg atcatgetga agcatataaa 2820
gcgcacacag cctcagtgeca ggegttecte aacatcacag tgggagaaca ctctattgtg 2880
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgca 2940
ggtccgettt ccacagettg gacacccttt gatcgcaaaa tcgtgcagta tgccggggag 3000
atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata 3060
caatccagaa cagtctcaag ctctgatctg tatgccaata ccaacctagt gctgcagaga 3120
cccaaagcag gagcgatcca cgtgecatac actcaggecac cttegggttt tgagcaatgg 3180
aagaaagata aagctccatc attgaaattt accgcccctt tcggatgecga aatatataca 3240
aaccccattc gcgceccgaaaa ctgtgetgta gggtcaatte cattagectt tgacattcce 3300
gacgccttgt tcaccagggt gtcagaaaca ccgacacttt cagcggecga atgcactett 3360
aacgagtgcg tgtattcttc cgactttggt gggatcgeca cggtcaagta ctcggecage 3420
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg ctaccctaaa agaagcagca 3480
gtcgagctaa ccgagcaagg gtcggcegact atccatttct cgaccgcaaa tatccacccg 3540
gagttcagge tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccceg 3600
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacage cgeggtgtca 3660
aaaaccgcgt ggacgtggtt aacatccctg ctgggaggat cagccgtaat tattataatt 3720
ggcttggtge tggctactat tgtggccatg tacgtgctga ccaaccagaa acataat 3777
<210> 33
211> 1259
<212> PRT
213> ATH
220>
<223> VLP_VEEV VLP 518%{A&-VEEV VLP
<400> 33
Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 10 15
Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro

20 25 30
Phe Leu Ala Met Gln Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45
Thr Phe Lys Gln Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60
Lys Pro Lys Lys Glu Ala Ser Gln Lys Gln Lys Gly Gly Gly Gln Gly
65 70 75 80
Lys Lys Lys Lys Asn Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 95
Asn Pro Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110
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Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val
Met
Glu
Phe
Thr
305
Leu
Glu
Cys
Ala
Ser
385

Arg

Ser

Lys
Tle
130
Lys
Leu
Ala
Glu
Glu
210
Ser
Leu
Trp
Gln
Pro
290
Leu
Leu
Glu
Tle
Val
370
Gln

Tyr

Leu

Arg
115
Met
Leu
Ala
Asp
Lys
195
Asn
Gly
Gly
Asn
Trp
275
Cys
Ala
Glu
Leu
Arg
355
Lys
Tyr

Asp

Tyr

Gln

Leu

Phe

Ala

Val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Ala

Phe

340

Cys

Ser

Gly

Met

Thr

Arg
Glu
Arg
Leu
165
Pro
Gln
Arg
Pro
Val
245
Lys
Leu
Gln
Leu
Ala
325
Asn
Ala
Asp
Leu
His

405

Ser

Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Ile
230
Asn
Gly
Val
Pro
Ser
310
Val
Glu
Val
Gly
Asp
390

Gly

Arg

Val
Lys
135
Met
Thr
Asn
Tyr
Thr
215
Leu
Glu
Val
Thr
Pro
295

Val

Lys

Gly
His
375
Ser

Thr

Pro

Met
120
Ile
His
Lys
Met
Tyr

200
Val

Gly
Thr
Thr
280
Ile
Asn
Cys
Lys
Ser
360
Asp
Ser

Ile

Cys

Lys Leu Glu

Asn

Val

Lys

Arg

185

Ser

Pro

Asn

Ser

Val

265

Met

Cys

Val

Pro

Leu

345

Cys

Gly

Gly

Lys

His

115

Gly
Glu
Ala
170
Ala
Trp
Lys
Gln
Arg
250
Lys
Cys
Tyr
Asp
Gly
330
Thr
His
Tyr
Asn
Glu

410
Ile

Tyr
Gly
155
Ser
Asp
His
Gly
Gly
235
Thr
Tyr
Leu
Asp
Asn
315
Arg
Arg
Ser
Val
Leu
395

Ile

Val

Ser
Ala
140
Lys
Lys
Thr
His
Val
220
Arg
Ala
Thr
Leu
Arg
300
Pro
Lys
Pro
Pro
Arg
380
Lys

Pro

Asp

Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu
Pro
Ala
285
Lys
Gly
Arg
Tyr
Ile
365
Leu
Gly

Leu

Gly

Lys

Val

Asp

Asp

Lys

190

Ala

Ala

Val

Ser

Glu

270

Asn

Pro

Tyr

Arg

Met

350

Ala

Gln

Arg

His

His

Thr
Val
Asn
Leu
175
Tyr
Val
Lys
Ala
Val
255
Asn
Val
Ala
Asp
Ser
335
Ala
Tle
Thr
Thr
Gln

415
Gly

Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val
Cys
Thr
Glu
Glu
320
Thr
Arg
Glu
Ser
Met
400

Val

Tyr
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Phe Leu Leu

Lys

Phe

465

Val

Ala

Val

Pro

Ile

545

Lys

Asn

Leu

Ala

Leu

625

Glu

Phe

Pro

Leu

Thr

705
Ala

Lys
450
Asn
Glu
Tyr
Ser
Asp
530
Ser
Glu
Ser
His
Pro
610
His
Pro
Thr
Lys
Pro
690

Ile

Ala

435
Asp

Pro
Gln
Val
Leu
515
Gly
Glu
Gln
Asp
Val
595
Glu
Pro
His
Val
Arg
675
His
Leu

Ser

420
Ala

Ser
Val
Ala
Glu
500
Ser
Thr
Thr
Cys
Lys
580
Pro
Pro
Lys
Tyr
Thr
660
Phe
Glu

Gly

Thr

Val
Gly
Cys
485
Met
Gly
Ser
Tle
Arg
565
Leu
Phe
Met
Asn
Thr

645
Glu

Val

Leu

725

Cys
Arg
Arg
470
Gln
His
Ser
Ala
Asn
550
Ala
Pro
Leu
Tle
Pro
630
His
Lys
Ala
Tle
Ser

710
Leu

Pro
His
455
Glu
Val
Leu
Gly
Leu
535
Lys
Tyr
Lys
Leu
Thr
615
Thr
Glu
Gly
Gln
Thr
695

Ile

Phe

Ala
440
Ser
Leu
Tyr
Pro
Gly
520
Val
Thr
Arg
Ala
Ala
600
Phe
Tyr
Leu
Trp
Glu
680
His
Cys

Cys

425
Gly

Cys
Tyr
Ala
Gly
505
Ser
Glu
Lys
Leu
Ala
585
Asp
Gly
Leu
Tle
Glu
665
Thr
Tyr

Ala

Arg

116

Asp
Ser
Thr
His
490
Ser
Ser
Cys
Gln
Gln
570
Gly
Gly
Phe
Tle
Ser
650
Phe
Ala
Tyr

Ala

Ser
730

Ser
Val
His
475
Asp
Glu
Ser
Glu
Phe
555
Asn

Ala

Lys

Thr
635
Glu
Val
Pro
His

Ile
715

Tle
Pro
460
Pro
Ala
Val
Val
Cys
540
Ser
Asp
Thr
Cys
Ser
620
Arg
Pro
Trp
Gly
Arg
700

Ala

Val

Thr
445
Tyr
Pro
Gln
Asp
Thr
525
Gly
Gln
Lys
Leu
Thr
605
Val
Gln
Ala
Gly
Asn
685
Tyr

Thr

Ala

430
Met

Glu
Glu
Asn
Ser
510
Val
Gly
Cys
Trp
Lys
590
Val
Ser
Leu
Val
Asn
670
Pro
Pro

Val

Cys

Glu
Val
His
Arg
495
Ser
Thr
Thr
Thr
Val
57h
Gly
Pro
Leu
Ala
Arg
655
His
His
Met

Ser

Leu
735

Phe
Lys
Gly
480
Gly
Leu
Pro
Lys
Lys
560
Tyr
Lys
Leu
Lys
Asp
640
Asn
Pro
Gly
Ser
Val

720
Thr
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Pro

Leu

Asp

Ile

785

Cys

Ala

Asn

Thr

Thr

865

Gly

Val

Cys

Asp

Ser

945

Thr

Lys

Lys

Tyr

Thr

Gln

Tyr
Cys
His
770
Pro
Cys
Tyr
Thr
Pro
850
Cys
Ser
Phe
Asp
Asp
930
Val
Thr

Ile

Ile

Arg
Cys
755
Leu
Leu
Val
Glu
Tle
835
Thr
His
Gln
Thr
Thr
915
Cys
Gln
Val

Thr

Val
995

Leu
740
Ala
Trp
Ala
Val
His
820
Val
Lys
Tyr
Glu
Gly
900
Glu
Leu
Ala
Tyr
Ala

980
Gln

Thr
Arg
Asn
Ala
Pro
805
Ala
Asn
Tle
Lys
Cys
885
Val
Asn
Ala
Phe
Val
965

Gly

Tyr

Pro
Thr
Asn
Leu
790
Phe
Thr
Arg
Lys
Thr
870
Thr
Tyr
Thr
Asp
Leu
950
Asn

Pro

Ala

Asn
Ala
Asn
775
Tle
Leu
Thr
Ala
Leu
855
Gly
Pro
Pro
Gln
His
935
Asn
Gly

Leu

Gly

Ala
Arg
760
Gln
Val
Val
Met
Gly
840
Tle
Met
Thr
Phe
Val
920
Ala
Tle
Glu

Ser

Glu
1000

Arg
745
Ala
Gln
Val
Met
Pro
825
Tyr
Pro
Asp
Tyr
Met
905
Ser
Glu
Thr

Thr

Thr
985

Ile Tyr Asn Tyr Asp Phe Pro Glu

Ile
Glu
Met
Thr
Ala
810
Ser
Ala
Thr
Ser
Arg
890
Trp
Lys
Ala
Val
Pro

970
Ala

Pro
Thr
Phe
Arg
795
Gly
Gln
Pro
Val
Pro
875
Pro
Gly
Ala
Tyr
Gly
955

Val

Trp

Phe
Thr
Trp
780
Leu
Ala
Ala
Leu
Asn
860
Ala
Asp
Gly
Tyr
Lys
940
Glu

Asn

Thr

Cys
Trp
765
Tle
Leu
Ala
Gly
Pro
845
Leu
Tle
Glu
Ala
Val
925
Ala
His
Phe

Pro

Leu
750
Glu
Gln
Arg
Gly
Tle
830
Tle
Glu
Lys
Gln
Tyr
910
Met
His
Ser

Asn

Phe
990

1005

Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile
1015
Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn
1030

1010
Val
1025

Arg Pro Lys Ala Gly Ala

117

1020

1035
Ile His Val Pro Tyr Thr Gln Ala

Ala
Ser
Leu
Cys
Ala
815
Ser
Ser
Tyr
Cys
Cys
895
Cys
Lys
Thr
Ile
Gly

975
Asp

Val
Leu
Leu
Val
800
Gly
Tyr
Tle
Val
Cys
880
Lys
Phe
Ser
Ala
Val
960

Val

Arg

Gln Ser Arg

Leu Val Leu
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1040 1045 1050
Pro Ser Gly Phe Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065
Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080
Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095
Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu
1100 1105 1110
Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 1120 1125
Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140
Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155
Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr Ile His Phe
1160 1165 1170
Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln Ile Cys Thr
1175 1180 1185
Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 1195 1200
Ile Val Thr His Pro Gln Tyr His Ala Gln Thr Phe Thr Ala Ala
1205 1210 1215
Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230
Ser Ala Val Ile Ile Ile Ile Gly Leu Val Leu Ala Thr Ile Val
1235 1240 1245
Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn
1250 1255
<210> 34
211> 3777
<212> DNA
213> ANTH
220>
<223> VLP_VEEV VLP 519%{£&-VEEV VLP
<400> 34
atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cccecgttegeg 60
gcececgegea ggeectggtt ccccagaacc gacccectttte tggegatgceca ggtgcaggaa 120
ttaacccgect cgatggctaa cctgacgttc aagcaacgcecc gggacgcegece acctgagggg 180

118
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ccatccgecta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg aggcecaaggg 240
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggcea 300
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg catggtcatg 360
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacgcet 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcecc gaaaggagtt 660
ggggccaagg gagacagcegg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagetgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgea tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg cagttccgga 1560
ggatcctcag tcaccgtgac acctcctgat gggactageg ccctggtgga atgegagtgt 1620
ggcggcacaa agatctccga gaccatcaac aagacaaaac agttcagcca gtgcacaaag 1680
aaggagcagt gcagagcata tcggctgcag aacgataagt gggtgtataa ttctgacaaa 1740
ctgcccaaag cagegggage caccttaaaa ggaaaactge atgtcccatt cttgetggea 1800
gacggcaaat gcaccgtgee tctagcacca gaacctatga taaccttcgg tttcagatca 1860
gtgtcactga aactgcaccc taagaatccc acatatctaa tcacccgeca acttgetgat 1920
gagcctcact acacgcacga gctcatatct gaaccagetg ttaggaattt taccgtcacc 1980
gaaaaagggt gggagtttgt atggggaaac cacccgecga aaaggttttg ggcacaggaa 2040
acagcacccg gaaatccaca tgggctaccg cacgaggtga taactcatta ttaccacaga 2100
taccctatgt ccaccatcct gggtttgtca atttgtgecg ccattgecaac cgttteegtt 2160
gcagcgtcta cctggetgtt ttgcagatca agagttgegt gectaactce ttaccggeta 2220
acacctaacg ctaggatacc attttgtctg getgtgettt getgegeccg cactgecegg 2280
gccgagacca cctgggagtce cttggatcac ctatggaaca ataaccaaca gatgttctgg 2340
attcaattgc tgatccctct ggcecgecttg atcgtagtga ctegectget caggtgegtg 2400
tgetgtgteg tgectttttt agtcatggee ggegecgeag gegeeggege ctacgageac 2460
gcgaccacga tgccgagcecca agcecgggaatce tcgtataaca ctatagtcaa cagagcaggce 2520
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tacgcaccac tccctatcag cataacacca acaaagatca agctgatacc tacagtgaac 2580
ttggagtacg tcacctgcca ctacaaaaca ggaatggatt caccagccat caaatgctgce 2640
ggatctcagg aatgcactcc aacttacagg cctgatgaac agtgcaaagt cttcacaggg 2700
gtttacccgt tcatgtgggg tggtgcatat tgcttttgeg acactgagaa cacccaagtce 2760
agcaaggcct acgtaatgaa atctgacgac tgccttgegg atcatgetga agcatataaa 2820
gcgcacacag cctcagtgeca ggegttecte aacatcacag tgggagaaca ctctattgtg 2880
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgca 2940
ggtccgettt ccacagettg gacacccttt gatcgcaaaa tcgtgcagta tgccggggag 3000
atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata 3060
caatccagaa cagtctcaag ctctgatctg tatgccaata ccaacctagt gctgcagaga 3120
cccaaagcag gagcgatcca cgtgecatac actcaggecac cttegggttt tgagcaatgg 3180
aagaaagata aagctccatc attgaaattt accgcccctt tcggatgcga aatatataca 3240
aaccccattc gcgecgaaaa ctgtgetgta gggtcaatte cattagectt tgacattcce 3300
gacgccttgt tcaccagggt gtcagaaaca ccgacacttt cagcggecga atgcactett 3360
aacgagtgcg tgtattcttc cgactttggt gggatcgeca cggtcaagta ctcggecage 3420
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg ctaccctaaa agaagcagca 3480
gtcgagctaa ccgagcaagg gtcggcegact atccatttct cgaccgcaaa tatccacccg 3540
gagttcagge tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccceg 3600
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacage cgeggtgtca 3660
aaaaccgcgt ggacgtggtt aacatccctg ctgggaggat cagccgtaat tattataatt 3720
ggcttggtge tggctactat tgtggccatg tacgtgctga ccaaccagaa acataat 3777
<210> 35
211> 1259
<212> PRT
213> ATH
220>
<223> VLP_VEEV VLP 519%{£&-VEEV VLP
<400> 35
Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 10 15
Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro

20 25 30
Phe Leu Ala Met Gln Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45
Thr Phe Lys Gln Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60
Lys Pro Lys Lys Glu Ala Ser Gln Lys Gln Lys Gly Gly Gly Gln Gly
65 70 75 80
Lys Lys Lys Lys Asn Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
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Asn Pro Lys

Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val
Met
Glu
Phe
Thr
305
Leu
Glu
Cys

Ala

Ser
385

Lys
Tle
130
Lys
Leu
Ala
Glu
Glu
210
Ser
Leu
Trp
Gln
Pro
290
Leu
Leu
Glu
Tle
Val

370
Gln

Arg
115
Met
Leu
Ala
Asp
Lys
195
Asn
Gly
Gly
Asn
Trp
275
Cys
Ala
Glu
Leu
Arg
355

Lys

Tyr

Ala
100
Gln
Leu
Phe
Ala
Val
180
Pro
Gly
Arg
Gly
Glu
260
Ser
Ala
Met
Ala
Phe
340
Cys

Ser

Gly

85
Gln

Arg
Glu
Arg
Leu
165
Pro
Gln
Arg
Pro
Val
245
Lys
Leu
Gln
Leu
Ala
325
Asn
Ala

Asp

Leu

Asn
Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Tle
230
Asn
Gly
Val
Pro
Ser
310
Val
Glu
Val

Gly

Asp
390

Gly
Val
Lys
135
Met
Thr
Asn
Tyr
Thr
215
Leu
Glu
Val
Thr
Pro
295
Val
Lys
Tyr
Gly
His

375

Ser

Asn
Met
120
Tle
His
Lys
Met
Tyr
200
Val
Asp
Gly
Thr
Thr
280
Tle
Asn
Cys
Lys
Ser
360

Asp

Ser

Lys
105
Lys
Asn
Val
Lys
Arg
185
Ser
Pro
Asn
Ser
Val
265
Met
Cys
Val
Pro
Leu
345
Cys

Gly

Gly

121

90
Lys

Leu
Gly
Glu
Ala
170
Ala
Trp
Lys
Gln
Arg
250
Lys
Cys
Tyr
Asp
Gly
330
Thr
His
Tyr

Asn

Lys
Glu
Tyr
Gly
155
Ser
Asp
His
Gly
Gly
235
Thr
Tyr
Leu
Asp
Asn
315
Arg
Arg
Ser

Val

Leu
395

Thr
Ser
Ala
140
Lys
Lys
Thr
His
Val
220
Arg
Ala
Thr
Leu
Arg
300
Pro
Lys
Pro
Pro
Arg

380
Lys

Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu
Pro
Ala
285
Lys
Gly
Arg
Tyr
Ile
365

Leu

Gly

Lys
110
Lys
Val
Asp
Asp
Lys
190
Ala
Ala
Val
Ser
Glu
270
Asn
Pro
Tyr
Arg
Met
350
Ala

Gln

Arg

95
Lys

Thr
Val
Asn
Leu
175
Tyr
Val
Lys
Ala
Val
255
Asn
Val
Ala
Asp
Ser
335
Ala
Tle

Thr

Thr

Pro
Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val
Cys
Thr
Glu
Glu
320
Thr
Arg
Glu

Ser

Met
400
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Arg

Ser

Phe

Lys

Phe

465

Val

Ala

Val

Pro

Ile

545

Lys

Asn

Leu

Ala

Leu

625

Glu

Phe

Pro

Leu

Thr

Tyr
Leu
Leu
Lys
450
Asn
Glu
Tyr
Ser
Asp
530
Ser
Glu
Ser
His
Pro
610
His
Pro
Thr
Lys
Pro

690
Ile

Asp
Tyr
Leu
435
Asp
Pro
Gln
Val
Leu
515
Gly
Glu
Gln
Asp
Val
595
Glu
Pro
His
Val
Arg
675
His

Leu

Met
Thr
420
Ala
Ser
Val
Ala
Glu
500
Ser
Thr
Thr
Cys
Lys
580
Pro
Pro
Lys
Tyr
Thr
660
Phe

Glu

Gly

His
405
Ser
Arg
Val
Gly
Cys
485
Met
Gly
Ser
Tle
Arg
565
Leu
Phe
Met
Asn
Thr
645
Glu
Trp

Val

Leu

Gly

Arg

Cys

Arg

Arg

470

Gln

His

Ser

Ala

Asn

550

Ala

Pro

Leu

Ile

Pro

630

His

Lys

Ala

Ile

Ser

Thr
Pro
Pro
His
455
Glu
Val
Leu
Ser
Leu
535
Lys
Tyr
Lys
Leu
Thr
615
Thr
Glu
Gly
Gln
Thr

695
Ile

Tle
Cys
Ala
440
Ser
Leu
Tyr
Pro
Gly
520
Val
Thr
Arg
Ala
Ala

600
Phe

Glu
680
His

Cys

Lys Glu Ile

His
425
Gly
Cys
Tyr
Ala
Gly
505
Gly
Glu
Lys
Leu
Ala
585
Asp
Gly
Leu
Ile
Glu
665
Thr
Tyr

Ala

122

410
Ile

Asp
Ser
Thr
His
490
Ser
Ser
Cys
Gln
Gln
570
Gly
Gly
Phe
Tle
Ser
650
Phe
Ala

Tyr

Ala

Val
Ser
Val
His
475
Asp
Glu
Ser
Glu
Phe
555
Asn

Ala

Lys

Thr
635
Glu
Val
Pro
His

Ile

Pro
Asp
Tle
Pro
460
Pro
Ala
Val
Val
Cys
540
Ser
Asp
Thr
Cys
Ser
620
Arg
Pro
Trp
Gly
Arg

700
Ala

Leu
Gly
Thr
445
Tyr
Pro
Gln
Asp
Thr
525
Gly
Gln
Lys
Leu
Thr
605
Val
Gln
Ala
Gly
Asn
685

Tyr

Thr

His
His
430
Met
Glu
Glu
Asn
Ser
510
Val
Gly
Cys
Trp
Lys
590
Val
Ser
Leu
Val
Asn
670
Pro

Pro

Val

Gln
415
Gly
Glu
Val
His
Arg
495
Ser
Thr
Thr
Thr
Val
575
Gly
Pro
Leu
Ala
Arg
655
His
His
Met

Ser

Val

Tyr

Phe

Lys

Gly

480

Gly

Leu

Pro

Lys

Lys

560

Tyr

Lys

Leu

Lys

Asp

640

Asn

Pro

Gly

Ser

Val
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705
Ala

Pro
Leu
Asp
Tle
785
Cys
Ala
Asn
Thr
Thr
865
Gly
Val
Cys
Asp
Ser
945
Thr
Lys

Lys

Tyr

Ala
Tyr
Cys
His
770
Pro
Cys
Tyr
Thr
Pro
850
Cys
Ser
Phe
Asp
Asp
930
Val
Thr

Ile

Ile

Ser
Arg
Cys
755
Leu
Leu
Val
Glu
Tle
835
Thr
His
Gln
Thr
Thr
915
Cys
Gln
Val

Thr

Val
995

Thr
Leu
740
Ala
Trp
Ala
Val
His
820
Val
Lys
Tyr
Glu
Gly
900
Glu
Leu
Ala
Tyr
Ala

980
Gln

Trp
725
Thr
Arg
Asn
Ala
Pro
805
Ala
Asn
Tle
Lys
Cys
885
Val
Asn
Ala
Phe
Val
965

Gly

Tyr

710
Leu

Pro
Thr
Asn
Leu
790
Phe
Thr
Arg
Lys
Thr
870
Thr
Tyr
Thr
Asp
Leu
950
Asn

Pro

Ala

Phe
Asn
Ala
Asn
775
Tle
Leu
Thr
Ala
Leu
855
Gly
Pro
Pro
Gln
His
935
Asn
Gly

Leu

Gly

Cys

Ala

760

Gln

Val

Val

Met

Gly

840

Ile

Met

Thr

Phe

Val

920

Ala

Ile

Glu

Ser

Glu
1000

Arg
Arg
745
Ala
Gln
Val
Met
Pro
825
Tyr
Pro
Asp
Tyr
Met
905
Ser
Glu
Thr

Thr

Thr
985

Ile Tyr Asn Tyr Asp Phe Pro Glu

Ser
730
Tle
Glu
Met
Thr
Ala
810
Ser
Ala
Thr
Ser
Arg
890
Trp
Lys
Ala
Val
Pro

970
Ala

715
Arg

Pro
Thr
Phe
Arg
795
Gly
Gln
Pro
Val
Pro
875
Pro
Gly
Ala
Tyr
Gly
955

Val

Trp

Val
Phe
Thr
Trp
780
Leu
Ala
Ala
Leu
Asn
860
Ala
Asp
Gly
Tyr
Lys
940
Glu

Asn

Thr

Ala
Cys
Trp
765
Tle
Leu
Ala
Gly
Pro
845
Leu
Tle
Glu
Ala
Val
925
Ala
His
Phe

Pro

10

Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile
1015

1010

123

1020

Cys
Leu
750
Glu
Gln
Arg
Gly
Tle
830
Tle
Glu
Lys
Gln
Tyr
910
Met
His
Ser

Asn

Phe
990

05

Leu
735
Ala
Ser
Leu
Cys
Ala
815
Ser
Ser
Tyr
Cys
Cys
895
Cys
Lys
Thr
Tle
Gly

975
Asp

720
Thr

Val
Leu
Leu
Val
800
Gly
Tyr
Tle
Val
Cys
880
Lys
Phe
Ser
Ala
Val
960

Val

Arg

Gln Ser Arg
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Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu
1025 1030 1035

Gln Arg Pro Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gln Ala
1040 1045 1050

Pro Ser Gly Phe Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080

Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu
1100 1105 1110

Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 1120 1125

Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155

Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr Ile His Phe
1160 1165 1170

Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln Ile Cys Thr
1175 1180 1185

Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 1195 1200

Ile Val Thr His Pro Gln Tyr His Ala Gln Thr Phe Thr Ala Ala
1205 1210 1215

Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230

Ser Ala Val Ile Ile Ile Ile Gly Leu Val Leu Ala Thr Ile Val
1235 1240 1245

Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn
1250 1255

<210> 36

211> 3777

<212> DNA

213> ANTH

220>

<223> VLP_VEEV VLP 538%{A&-VEEV VLP

<400> 36
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atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cccecgttegeg 60
gcececgegea ggeectggtt ccccagaacc gaccctttte tggegatgca ggtgcaggaa 120
ttaacccgect cgatggctaa cctgacgttc aagcaacgcecc gggacgcegece acctgagggg 180
ccatccgecta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg aggcecaaggg 240
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggcea 300
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg catggtcatg 360
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacget 420
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat cgacaacgac 480
gttctggeecg cgecttaagac gaagaaagca tccaaatacg atcttgagta tgcagatgtg 540
ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca aggctattac 600
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgcecc gaaaggagtt 660
ggggccaagg gagacagcecgg acgacccatt ctggataacc agggacgggt ggtcgetatt 720
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat gtggaacgag 780
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact agtgaccacc 840
atgtgtctge tcgccaatgt gacgttccca tgtgctcaac caccaatttg ctacgacaga 900
aaaccagcag agactttggc catgctcage gttaacgttg acaacccggg ctacgatgag 960
ctgctggaag cagetgttaa gtgeccccgga aggaaaagga gatccaccga ggagetgttt 1020
aatgagtata agctaacgcg cccttacatg gccagatgeca tcagatgtge agttgggage 1080
tgccatagtc caatagcaat cgaggcagta aagagcgacg ggcacgacgg ttatgttaga 1140
cttcagactt cctcgecagta tggectggat tcctcecggea acttaaaggg caggaccatg 1200
cggtatgaca tgcacgggac cattaaagag ataccactac atcaagtgtc actctataca 1260
tctegeecegt gtcacattgt ggatgggecac ggttatttcece tgettgecag gtgeccggea 1320
ggggactcca tcaccatgga atttaagaaa gattccgtca gacactcctg ctcggtgecg 1380
tatgaagtga aatttaatcc tgtaggcaga gaactctata ctcatccccc agaacacgga 1440
gtagagcaag cgtgccaagt ctacgcacat gatgcacaga acagaggagc ttatgtcgag 1500
atgcacctcc cgggctcaga agtggacage agtttggttt ccttgagegg cagttcagte 1560
accgtgacac ctcctgatgg gactagcgee ctggtggaat gegagtgtgg ctccggagga 1620
tccggcacaa agatctccga gaccatcaac aagacaaaac agttcagcca gtgcacaaag 1680
aaggagcagt gcagagcata tcggctgcag aacgataagt gggtgtataa ttctgacaaa 1740
ctgcccaaag cagegggage caccttaaaa ggaaaactge atgtcccatt cttgetggea 1800
gacggcaaat gcaccgtgee tctagcacca gaacctatga taaccttcgg tttcagatca 1860
gtgtcactga aactgcaccc taagaatccc acatatctaa tcacccgeca acttgetgat 1920
gagcctcact acacgcacga gctcatatct gaaccagetg ttaggaattt taccgtcacc 1980
gaaaaagggt gggagtttgt atggggaaac cacccgecga aaaggttttg ggcacaggaa 2040
acagcacccg gaaatccaca tgggctaccg cacgaggtga taactcatta ttaccacaga 2100
taccctatgt ccaccatcct gggtttgtca atttgtgecg ccattgecaac cgttteegtt 2160
gcagcgtcta cctggetgtt ttgcagatca agagttgegt gectaactce ttaccggeta 2220
acacctaacg ctaggatacc attttgtctg getgtgettt getgegeccg cactgeccegg 2280
gccgagacca cctgggagte cttggatcac ctatggaaca ataaccaaca gatgttctgg 2340



Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln

1

5

10

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe

20

25

Phe Leu Ala Met GIn Val Gln Glu Leu Thr Arg

35

40

Thr Phe Lys Gln Arg Arg Asp Ala Pro Pro Glu

50

95

126

Pro Met Pro Tyr Arg

15

Pro Arg Thr Asp Pro

30

Ser Met Ala Asn Leu

45

Gly Pro Ser Ala Asn

60
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attcaattgc tgatccctct ggcecgecttg atcgtagtga ctegectget caggtgegtg 2400
tgetgtgteg tgectttttt agtcatggee ggegecgeag gegeeggege ctacgageac 2460
gcgaccacga tgccgagcecca agcgggaatce tcgtataaca ctatagtcaa cagagcaggce 2520
tacgcaccac tccctatcag cataacacca acaaagatca agctgatacc tacagtgaac 2580
ttggagtacg tcacctgcca ctacaaaaca ggaatggatt caccagccat caaatgctgce 2640
ggatctcagg aatgcactcc aacttacagg cctgatgaac agtgcaaagt cttcacaggg 2700
gtttacccgt tcatgtgggg tggtgcatat tgcttttgeg acactgagaa cacccaagtce 2760
agcaaggcct acgtaatgaa atctgacgac tgccttgegg atcatgetga agcatataaa 2820
gcgcacacag cctcagtgeca ggegttecte aacatcacag tgggagaaca ctctattgtg 2880
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgca 2940
ggtccgettt ccacagettg gacacccttt gatcgcaaaa tcgtgcagta tgccggggag 3000
atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata 3060
caatccagaa cagtctcaag ctctgatctg tatgccaata ccaacctagt gctgcagaga 3120
cccaaagcag gagcgatcca cgtgecatac actcaggecac cttegggttt tgagcaatgg 3180
aagaaagata aagctccatc attgaaattt accgcccctt tcggatgcga aatatataca 3240
aaccccattc gcgecgaaaa ctgtgetgta gggtcaatte cattagectt tgacattcce 3300
gacgccttgt tcaccagggt gtcagaaaca ccgacacttt cagcggecga atgcactett 3360
aacgagtgcg tgtattcttc cgactttggt gggatcgeca cggtcaagta ctcggecage 3420
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg ctaccctaaa agaagcagca 3480
gtcgagctaa ccgagcaagg gtcggcegact atccatttct cgaccgcaaa tatccacccg 3540
gagttcagge tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccceg 3600
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacage cgeggtgtca 3660
aaaaccgcgt ggacgtggtt aacatccctg ctgggaggat cagccgtaat tattataatt 3720
ggcttggtge tggctactat tgtggccatg tacgtgctga ccaaccagaa acataat 3777
210> 37
211> 1259
<212> PRT
213> ATH
220>
<223> VLP_VEEV VLP 538%{A&-VEEV VLP
<400> 37
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Lys
65

Lys
Asn
Gly
Pro
Gly
145
Val
Tyr
His
Tyr
Asp
225
Val
Met
Glu
Phe
Thr
305
Leu
Glu

Cys

Ala

Pro

Lys

Pro

Lys

Ile

130

Lys

Leu

Ala

Glu

Glu

210

Ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Glu

Ile

Val

Lys

Lys

Lys

Arg

115

Met

Leu

Ala

Asp

Lys

195

Asn

Gly

Gly

Asn

275

Cys

Ala

Glu

Leu

Arg

355
Lys

Lys
Lys
Ala
100
Gln
Leu
Phe
Ala
Val
180
Pro
Gly
Arg
Gly
Glu
260
Ser
Ala
Met
Ala
Phe
340

Cys

Ser

Glu
Asn
85

Gln
Arg
Glu
Arg
Leu
165
Pro
Gln
Arg
Pro
Val
245
Lys
Leu
Gln
Leu
Ala
325
Asn

Ala

Asp

Ala
70

Gln
Asn
Met
Gly
Pro
150
Lys
Gln
Gly
Phe
Tle
230
Asn
Gly
Val
Pro
Ser
310
Val
Glu

Val

Gly

Ser

Gly

Gly

Val

Lys

135

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

Val

Thr

Pro

295

Val

Lys

Tyr

Gly

His

Gln
Lys
Asn
Met
120
Tle
His
Lys
Met
Tyr
200
Val
Asp
Gly
Thr
Thr
280
Tle
Asn
Cys
Lys
Ser

360
Asp

Lys Gln Lys

Lys
Lys
105
Lys
Asn
Val
Lys
Arg
185
Ser
Pro
Asn
Ser
Val
265
Met
Cys
Val
Pro
Leu
345
Cys

Gly

127

Lys
90

Lys
Leu
Gly
Glu
Ala
170
Ala
Trp
Lys
Gln
Arg
250
Lys
Cys
Tyr
Asp
Gly
330
Thr
His

Tyr

75
Ala

Lys
Glu
Tyr
Gly
155
Ser
Asp
His
Gly
Gly
235
Thr
Tyr
Leu
Asp
Asn
315
Arg
Arg

Ser

Val

Gly

Lys

Thr

Ser

Ala

140

Lys

Lys

Thr

His

Val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

Lys

Pro

Pro

Arg

Gly
Thr
Asn
Asp
125
Cys
Ile
Tyr
Phe
Gly
205
Gly
Val
Leu
Pro
Ala
285
Lys
Gly
Arg
Tyr
Ile

365
Leu

Gly
Gly
Lys
110
Lys
Val
Asp
Asp
Lys
190
Ala
Ala
Val
Ser
Glu
270
Asn
Pro
Tyr
Arg
Met
350

Ala

Gln

Gln
Pro
95

Lys
Thr
Val
Asn
Leu
175
Tyr
Val
Lys
Ala
Val
255
Asn
Val
Ala
Asp
Ser
335
Ala

Ile

Thr

Gly
80

Pro
Pro
Phe
Gly
Asp
160
Glu
Thr
Gln
Gly
Tle
240
Val
Cys
Thr
Glu
Glu
320
Thr
Arg

Glu

Ser
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Ser
385
Arg
Ser
Phe
Lys
Phe
465
Val
Ala
Val
Ser
Tle
545
Lys
Asn
Leu
Ala
Leu
625
Glu

Phe

Pro

370
Gln

Tyr

Leu

Leu

Lys

450

Asn

Glu

Tyr

Ser

Ala

530

Ser

Glu

Ser

His

Pro

610

His

Pro

Thr

Lys

Tyr
Asp
Tyr
Leu
435
Asp
Pro
Gln
Val
Leu
515
Leu
Glu
Gln
Asp
Val
595
Glu
Pro
His
Val

Arg
675

Gly
Met
Thr
420
Ala
Ser
Val
Ala
Glu
500
Ser
Val
Thr
Cys
Lys
580
Pro
Pro
Lys
Tyr
Thr

660
Phe

Leu
His
405
Ser
Arg
Val
Gly
Cys
485
Met
Gly
Glu
Tle
Arg
565
Leu
Phe
Met
Asn
Thr
645

Glu

Trp

Asp
390
Gly
Arg
Cys
Arg
Arg
470
Gln
His
Ser
Cys
Asn
550
Ala
Pro
Leu
Tle
Pro
630
His
Lys

Ala

375

Ser
Thr
Pro
Pro
His
455
Glu
Val
Leu
Ser
Glu
535
Lys
Tyr
Lys
Leu
Thr
615
Thr
Glu

Gly

Gln

Ser

Ile

Cys

Ala
440

Ser

Leu

Pro

Val
520
Cys

Thr

Arg

Ala

Ala

600
Phe

Glu
680

Gly Asn Leu

Lys
His
425
Gly
Cys
Tyr
Ala
Gly
505
Thr
Gly
Lys
Leu
Ala
585
Asp
Gly
Leu
Tle
Glu

665
Thr

128

Glu
410
Tle
Asp
Ser
Thr
His
490
Ser
Val
Ser
Gln
Gln
570
Gly
Gly
Phe
Tle
Ser
650

Phe

Ala

395
Ile

Val
Ser
Val
His
475
Asp
Glu
Thr
Gly
Phe
555
Asn
Ala
Lys
Arg
Thr
635
Glu

Val

Pro

380
Lys

Pro
Asp
Tle
Pro
460
Pro
Ala
Val
Pro
Gly
540
Ser
Asp
Thr
Cys
Ser
620
Arg
Pro

Trp

Gly

Gly
Leu
Gly
Thr
445
Tyr
Pro
Gln
Asp
Pro
525
Ser
Gln
Lys
Leu
Thr
605
Val
Gln
Ala

Gly

Asn
685

Arg
His
His
430
Met
Glu
Glu
Asn
Ser
510
Asp
Gly
Cys
Trp
Lys
590
Val
Ser
Leu
Val
Asn

670

Pro

Thr
Gln
415
Gly
Glu
Val
His
Arg
495
Ser
Gly
Thr
Thr
Val
575
Gly
Pro
Leu
Ala
Arg
655
His

His

Met
400
Val
Tyr
Phe
Lys
Gly
480
Gly
Leu
Thr
Lys
Lys
560
Tyr
Lys
Leu
Lys
Asp
640
Asn

Pro

Gly
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Leu
Thr
705
Ala
Pro
Leu
Asp
Tle
785
Cys
Ala
Asn
Thr
Thr
865
Gly
Val
Cys
Asp
Ser
945
Thr

Lys

Lys

Pro
690
Tle
Ala
Tyr
Cys
His
770
Pro
Cys
Tyr
Thr
Pro
850
Cys
Ser
Phe
Asp
Asp
930
Val
Thr

Ile

Ile

His

Leu

Ser

Arg

Cys

755

Leu

Leu

Val

Glu

Ile

835

Thr

His

Gln

Thr

Thr

915

Cys

Gln

Val

Thr

Val

Glu
Gly
Thr
Leu
740
Ala
Trp
Ala
Val
His
820
Val
Lys
Tyr
Glu
Gly
900
Glu
Leu
Ala
Tyr
Ala

980
Gln

Val
Leu
Trp
725
Thr
Arg
Asn
Ala
Pro
805
Ala
Asn
Tle
Lys
Cys
885
Val
Asn
Ala
Phe
Val
965

Gly

Tyr

Tle
Ser
710
Leu
Pro
Thr
Asn
Leu
790
Phe
Thr
Arg
Lys
Thr
870
Thr
Tyr
Thr
Asp
Leu
950
Asn

Pro

Ala

Thr
695
Tle
Phe
Asn
Ala
Asn
775
Tle
Leu
Thr
Ala
Leu
855
Gly
Pro
Pro
Gln
His
935
Asn
Gly

Leu

Gly

His

Cys

Cys

Ala

760

Gln

Val

Val

Met

Gly

840

Ile

Met

Thr

Phe

Val

920

Ala

Ile

Glu

Ser

Glu

Tyr Tyr His

Ala
Arg
Arg
745
Ala
Gln
Val
Met
Pro
825
Tyr
Pro
Asp
Tyr
Met
905
Ser
Glu
Thr

Thr

Thr
985

Ala
Ser
730
Tle
Glu
Met
Thr
Ala
810
Ser
Ala
Thr
Ser
Arg
890
Trp
Lys
Ala
Val
Pro

970
Ala

Tle
715
Arg
Pro
Thr
Phe
Arg
795
Gly
Gln
Pro
Val
Pro
875
Pro
Gly
Ala
Tyr
Gly
955

Val

Trp

Arg
700
Ala
Val
Phe
Thr
Trp
780
Leu
Ala
Ala
Leu
Asn
860
Ala
Asp
Gly
Tyr
Lys
940
Glu

Asn

Thr

Tyr
Thr
Ala
Cys
Trp
765
Tle
Leu
Ala
Gly
Pro
845
Leu
Tle
Glu
Ala
Val
925
Ala
His
Phe

Pro

Pro
Val
Cys
Leu
750
Glu
Gln
Arg
Gly
Tle
830
Tle
Glu
Lys
Gln
Tyr
910
Met
His
Ser

Asn

Phe
990

Met
Ser
Leu
735
Ala
Ser
Leu
Cys
Ala
815
Ser
Ser
Tyr
Cys
Cys
895
Cys
Lys
Thr
Tle
Gly

975
Asp

Ser
Val
720
Thr
Val
Leu
Leu
Val
800
Gly
Tyr
Tle
Val
Cys
880
Lys
Phe
Ser
Ala
Val
960

Val

Arg

Ile Tyr Asn Tyr Asp Phe Pro Glu

129
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995 1000 1005

Tyr Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile Gln Ser Arg
1010 1015 1020

Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu
1025 1030 1035

Gln Arg Pro Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gln Ala
1040 1045 1050

Pro Ser Gly Phe Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080

Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu
1100 1105 1110

Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 1120 1125

Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155

Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr Ile His Phe
1160 1165 1170

Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln Ile Cys Thr
1175 1180 1185

Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 1195 1200

Ile Val Thr His Pro Gln Tyr His Ala Gln Thr Phe Thr Ala Ala
1205 1210 1215

Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230

Ser Ala Val Ile Ile Ile Ile Gly Leu Val Leu Ala Thr Ile Val
1235 1240 1245

Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn
1250 1255

<210> 38

211> 8416

<212> DNA

213> ANTH

130
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220>
<223> VLP CHI 520%44k
<400> 38
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgge 180
ccgeetgget gaccgeccaa cgaccccecege ccattgacgt caataatgac gtatgttccce 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgectg gecattatgece cagtacatga ccttatggga ctttcecctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgecccat tgacgcaaat gggeggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgectgg agacgecatc cacgetgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttge tgccgegege geccaccagac ataatagetg acagactaac agactgttcece 840
tttccatggg tcttttctge agtcaccgtc gtcgacacgt gtgatcagat atcgeggecg 900
ccaccatgga gttcatcccg acgcaaactt tctataacag aaggtaccaa ccccgaccct 960
gggccccacg ccctacaatt caagtaatta gacctagacc acgtccacag aggcaggcetg 1020
ggcaactcge ccagcectgatc tccgecagtca acaaattgac catgegegeg gtacctcaac 1080
agaagcctcg cagaaatcgg aaaaacaaga agcaaaggca gaagaagcag gcgccgeaaa 1140
acgacccaaa gcaaaagaag caaccaccac aaaagaagcc ggctcaaaag aagaagaaac 1200
caggccgtag ggagagaatg tgcatgaaaa ttgaaaatga ttgcatcttc gaagtcaage 1260
atgaaggcaa agtgatggge tacgcatgece tggtggggga taaagtaatg aaaccagceac 1320
atgtgaaggg aactatcgac aatgccgatc tggctaaact ggectttaag cggtcgtceta 1380
aatacgatct tgaatgtgca cagataccgg tgcacatgaa gtctgatgec tcgaagttta 1440
cccacgagaa acccgagggg tactataact ggcatcacgg agcagtgcag tattcaggag 1500
gceggttcac tatcccgacg ggtgcaggeca agcecgggaga cageggeaga ccgatcetteg 1560
acaacaaagg acgggtggtg gccatcgtcc taggagggge caacgaaggt gcccgcecacgg 1620
ccecteteegt ggtgacgtgg aacaaagaca tcgtcacaaa aattacccct gagggageceg 1680
aagagtggag cctcgececte cecggtettgt gectgttgge aaacactaca ttccectget 1740
ctcagccgee ttgcacacce tgectgectacg aaaaggaacc ggaaagcacc ttgcecgcecatge 1800
ttgaggacaa cgtgatgaga cccggatact accagctact aaaagcatcg ctgacttgcet 1860
ctcecccaccg ccaaagacge agtactaagg acaattttaa tgtctataaa gccacaagac 1920
catatctage tcattgtcct gactgeggag aagggecattc gtgccacage cctatcgeat 1980
tggagcgecat cagaaatgaa gcaacggacg gaacgctgaa aatccaggtc tctttgcaga 2040
tcgggataaa gacagatgac agccacgatt ggaccaagct gegectatatg gatagccata 2100
cgccagecgga cgcecggagega gecggattge ttgtaaggac ttcagcaccg tgcacgatca 2160
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ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt
atactcctga
gcteccggagg
agggactgac
cagtcactaa
tcggggaccg
tgccaaaagc
atcctgacca
aggagtgggt
tcacttgggg
ctcatggtca
tagtcattgt
tgtgtgtgtg
ttceettecet
aggctgeggce
cgctggecege
ccctggettt
taacagtgat
acagccccat
ttgactacat
gtacagcaga
tctacccatt
gcgaggceaca
cccacaccge
tagctgccta
gcccaatgte
tctacaacat
aaagtcgtac
cagcagcagg
tgaaggaacg
acccggtaag
atgcggcectt
cagcctgcac
agaaaggtaa
tagaagtaga
agtttcgegt

gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcacgcetg
atccggeggg
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactce
gacacacaag
caacaacgaa
cccacatgag
gtcggtggece
cgcacggcege
gctcagectg
atatctatgg
cttgatcgtce
tttagccgta
cccgaacacg
ggtgttggag
cacgtgcgag
gtgcaaggac
tatgtggggce
tgtagagaaa
atcggcecgtceg
cgctaacggt
ctccgeetgg
ggactaccca
accggaaagt
cacggtacat
aggagcatcg
agctgtaaat
tactagggtt
tcactectee
atgtgcagta
ggggaactcce
gcaagtgtgce

attctcgcce
atcagccaca
ttccactcte
gctgecactg
atgacgcagc
cagacggtgce
aaagtgatca
tggcaataca
atccacatcc
acagtaactt
ttgtcttacc
aaggaggtta
ccatacaagt
ataatcttgt
tcgttcgtge
agatgcatta
ctatgctgceg
aacgaacagc
ctgtgcaact
atgagcatcg
gtgggagtac
atggagctac
tacaaaactg
aagagcctac
ggcgcectact
tctgaatctt
gcgaagctcece
gaccatgccg
acaccttttg
ccttttggeg
aaagacgttt
gtaccatact
ctacagcaca
tgcgetgtgg
gtcgatgcac
gactttgggg
cattcgatga
cagctgcaaa

tccacacaag

gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagtg
ataactgcaa
actccecttt
cattcccatt
acggaaaaaa
gtaacatggg
ccttgaccgt
actggccgca
actattatga
ttctgtcgat
caccatatga
tcagaacgac
agccectgtt
gtctgaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatcececte
cagactacag
gcttttgega
gcaaaacaga
gcgtecttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcacc
cggcaccgtt
ggaacatacc
cctctgtaac
gcgtcgecat
ccaacgccegt
tatccttcte

tacactgcgc

132

aggagagacg
cccgttecat
tggtaaagag
agaggtgcat
cgtgaagatc
caactgcggt
aattgatcag
agtcccecgege
ggcaaacgtg
ccaagtcacc
acaggaacca
gcctactgag
gatgtctacg
gctgtaccce
ggtgggcaca
attaacacca
caaggcggcece
ctggttgcag
cttgccatge
tgtgagcgceg
tcttgtcaac
cttggaacca
cccgtacgtg
ctgcaaggtc
cgccgaaaat
gtttgcatcg
ccaaggaaac
ggacgccaag
cgtggtgtac
aggacaattt
tcagttggta
atctggcttce
cggttgccag
aatttccatc
ggacatgtca
catcaaatac
taccattcga
aacagccctg

agccgcatge

ctgacagtgg
catgaaccac
ttaccttgca
atgcccccag
acagttaatg
ggctcaaacg
tgccatgetg
aacgctgaac
acttgcagag
atgctgectgt
aattaccacg
ggtctggagg
aacggtactg
actatgactg
gcagtgggaa
ggagccactg
acatattacg
gctcttatcee
tgctgtaaga
tacgaacacg
agaccgggtt
acactgtcac
aagtgctgtg
tttactggag
acgcaattga
gcctacagag
aacattaccg
tttgtcgtgg
aaaggcgacg
ggtgacattc
ctacagaggc
aagtattggc
attgcgacaa
gacataccgg
tgcgaagtac
acagctagca
gaagccgacg
gcaagcgeceg

caccctccaa

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
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aggaccacat agtcaattac ccagcatcac acaccaccct tggggtccag gatatatcca 4560
caacggcaat gtcttgggtg cagaagatta cgggaggagt aggattaatt gttgctgttg 4620
ctgecttaat tttaattgtg gtgetatgeg tgtegtttag caggecactaa ggatctagat 4680
ctgctgtgee ttctagttge cagccatctg ttgtttgece ctcececegtg cettecttga 4740
ccctggaagg tgeccactece actgtecttt cctaataaaa tgaggaaatt gecatcgeatt 4800
gtctgagtag gtgtcattct attctgggge gtggggtgge gecaggacage aagggggagg 4860
attgggaaga caatagcagg catgctgggg atgeggtggg ctectatgggt acccaggtge 4920
tgaagaattg acccggttce tcctgggeca gaaagaagca ggcacatcce cttctetgtg 4980
acacaccctg tccacgccce tggttcttag ttccagecce actcatagga cactcatage 5040
tcaggagggc tccgecttca atcccacccecg ctaaagtact tggageggtc tcteccctece 5100
tcatcagccc accaaaccaa acctagectc caagagtggg aagaaattaa agcaagatag 5160
gctattaagt gcagagggag agaaaatgcc tccaacatgt gaggaagtaa tgagagaaat 5220
catagaattt taaggccatg atttaaggcc atcatggcct aagcttgaaa ggagatagga 5280
tcaaagcttg gcgtaatcat ggtcataget gtttecctgtg tgaaattgtt atccgectcac 5340
aattccacac aacatacgag ccggaagcat aaagtgtaaa gcctggggtg cctaatgagt 5400
gagctaactc acattaattg cgttgcgetce actgeccget ttccagtcgg gaaacctgte 5460
gtgccagectg cattaatgaa tcggccaacg cgecggggaga ggeggtttge gtattgggeg 5520
ctcttceccget tecctegetca ctgacteget gegeteggte gtteggetge ggegageggt 5580
atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa 5640
gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgetgge 5700
gtttttccat aggctcecgee cccctgacga gcatcacaaa aatcgacgcet caagtcagag 5760
gtggcgaaac ccgacaggac tataaagata ccaggegttt ccccctggaa getcecectegt 5820
gcgetceteet gtteccgacce tgecgettac cggatacctg tecgecttte teceectteggg 5880
aagcgtggeg ctttctcata gectcacgetg taggtatctc agttcggtgt aggtcecgttceg 5940
ctccaagetg ggetgtgtge acgaacccee cgttcagece gaccgetgeg ccttateegg 6000
taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac 6060
tggtaacagg attagcagag cgaggtatgt aggecggtget acagagttct tgaagtggtg 6120
gcctaactac ggctacacta gaagaacagt atttggtatc tgecgetctge tgaagcecagt 6180
taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg ctggtagegg 6240
tggttttttt gtttgcaage agcagattac gcgcagaaaa aaaggatctc aagaagatcc 6300
tttgatcttt tctacggggt ctgacgectca gtggaacgaa aactcacgtt aagggatttt 6360
ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt 6420
taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag 6480
tgaggcacct atctcagcga tctgtctatt tcgttcatcc atagttgect gactcccecgt 6540
cgtgtagata actacgatac gggagggctt accatctgge cccagtgetg caatgatacc 6600
gcgagaacca cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaaggge 6660
cgagcgcaga agtggtcctg caactttatc cgecctccatce cagtctatta attgttgecg 6720
ggaagctaga gtaagtagtt cgccagttaa tagtttgcge aacgttgttg ccattgctac 6780
aggcatcgtg gtgtcacget cgtegtttgg tatggettca ttcagcetccg gttceccaacg 6840
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atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gecggttaget cctteggtece 6900
tccgatcegtt gtcagaagta agttggeccge agtgttatca ctcatggtta tggcagcact 6960
gcataattct cttactgtca tgccatccgt aagatgecttt tctgtgactg gtgagtactce 7020
aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgee cggegtcaat 7080
acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc 7140
ttcggggega aaactctcaa ggatcttacc gectgttgaga tccagttcga tgtaacccac 7200
tcgtgcacce aactgatctt cagcatcttt tactttcacc agecgtttctg ggtgagcaaa 7260
aacaggaagg caaaatgccg caaaaaaggg aataagggeg acacggaaat gttgaatact 7320
catactcttc ctttttcaat attattgaag catttatcag ggttattgtc tcatgagegg 7380
atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccceceg 7440
aaaagtgcca cctgacgtct aagaaaccat tattatcatg acattaacct ataaaaatag 7500
gcgtatcacg aggcccttte gggtcecgegeg tttcecggtgat gacggtgaaa acctctgaca 7560
catgcagctc ccgttgacgg tcacagcttg tctgtaageg gatgccggga gcagacaagce 7620
ccgtcaggge gcecgtcagegg gtgttggegg gtgtegggge tggettaact atgeggeate 7680
agagcagatt gtactgagag tgcaccataa aattgtaaac gttaatattt tgttaaaatt 7740
cgcgttaaat ttttgttaaa tcagctcatt ttttaaccaa taggccgaaa tcggcaaaat 7800
cccttataaa tcaaaagaat agcccgagat agggttgagt gttgttccag tttggaacaa 7860
gagtccacta ttaaagaacg tggactccaa cgtcaaaggg cgaaaaaccg tctatcaggg 7920
cgatggccca ctacgtgaac catcacccaa atcaagtttt ttggggtcga ggtgecgtaa 7980
agcactaaat cggaacccta aagggagccc ccgatttaga gecttgacggg gaaagccgge 8040
gaacgtggcg agaaaggaag ggaagaaagc gaaaggagceg ggegcetaggg cgetggeaag 8100
tgtagcggtc acgctgegeg taaccaccac acccgecgeg cttaatgege cgcectacaggg 8160
cgegtactat ggttgetttg acgtatgegg tgtgaaatac cgcacagatg cgtaaggaga 8220
aaataccgca tcaggcgceca ttcgecattc aggetgegea actgttggga agggegateg 8280
gtgcgggeet cttecgetatt acgeccagetg gegaaagggg gatgtgetge aaggegatta 8340
agttgggtaa cgccagggtt ttcccagtca cgacgttgta aaacgacgge cagtgaattce 8400
catggtctca acttte 8416
<210> 39
211> 3762
<212> DNA
213> ANTH
220>
<223> VLP CHI 520%44k
<400> 39
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggece 60
ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120
ctcgcccage tgatctccge agtcaacaaa ttgaccatgce gcecgeggtacc tcaacagaag 180
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggcgec gcaaaacgac 240
ccaaagcaaa agaagcaacc accacaaaag aagccggctc aaaagaagaa gaaaccaggce 300
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cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaaggacggsg
tccgtggtga
tggagcctceg
ccgecettgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegsg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgcea
ggaggatccg
ctgacaacca
actaatcaca
gaccgtaaag
aaagcaagaa
gaccatccga
tgggtgacac
tggggcaaca
ggtcacccac
attgtgtcgg
gtgtgcgcac
ttcctgetea
gcggcatate
gcegecttga
gcttttttag
gtgatcccga
cccatggtgt

tacatcacgt

gaatgtgcat
tgggctacge
tcgacaatgce
gtgcacagat
aggggtacta
cgacgggtge
tggtggccat
cgtggaacaa
cccteecggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagcecgg
actttattct
gaaagatcag
agaggttcca
gcaccgcetge
cgctgatgac
gcgggceagac
cagacaaagt
agaattggca
gaaagatcca
accctacagt
cactcttgte
acaagaagga
acgaaccata
atgagataat
tggcetegtt
ggcgcagatg
gcctgetatg
tatggaacga
tcgtcctgtg
ccgtaatgag
acacggtggg
tggagatgga
gcgagtacaa

gaaaattgaa
atgcctggtg
cgatctgget
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ggtgcggtac
gatcaataac
atacaactcc
catcccattc
aacttacgga
ttaccgtaac
ggttaccttg
caagtactgg
cttgtactat
cgtgecttetg
cattacacca
ctgcgtcaga
acagcagccce
caactgtctg
catcggtgcece
agtaccgtat
gctacaatca

aactgtcatc

aatgattgca
ggggataaag
aaactggcct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacyg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcece
ctgaaaatcc
aagctgcget
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
aagtgcaact
tgcaaaattg
cctttagtcce
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgcagatgt
tatgagctgt
tcgatggtgg
tatgaattaa
acgaccaagg
ctgttctggt
aaactcttgce
cacactgtga
aagactcttg
gtcaccttgg

cccteeccegt

135

tcttcgaagt
taatgaaacc
ttaagcggtce
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgccceg
cccctgaggg
ctacattccce
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcettt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcce
agatcacagt
geggtggete
atcagtgcca
cgcgcaacgce
acgtgacttg
tcaccatgct
aaccaaatta
ctgagggtct
ctacgaacgg
accccactat
gcacagcagt
caccaggagc
cggccacata
tgcaggctct
catgctgcectg
gcgegtacga
tcaacagacc
aaccaacact

acgtgaagtg

caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggcegg
cttcgacaac
cacggcccte
agccgaagag
ctgctctcag
catgcttgag
ttgctcetecce
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatggctcce
aaacgaggga
tgctgcagtce
tgaactcggg
cagagtgcca
gctgtatccet
ccacgaggag
ggaggtcact
tactgctcat
gactgtagtc
gggaatgtgt
cactgttcce
ttacgaggct
tatcccgetg
taagaccctg
acacgtaaca
gggttacagce
gtcacttgac
ctgtggtaca

360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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gcagagtgca aggacaagag cctaccagac tacagctgca aggtctttac tggagtctac 2700
ccatttatgt ggggcggege ctactgettt tgcgacgecg aaaatacgca attgagegag 2760
gcacatgtag agaaatctga atcttgcaaa acagagtttg catcggccta cagagcccac 2820
accgcatcgg cgtcggegaa getcegegte ctttaccaag gaaacaacat taccgtaget 2880
gcctacgeta acggtgacca tgeccgtcaca gtaaaggacg ccaagtttgt cgtgggecca 2940
atgtcctcecg cctggacacc ttttgacaac aaaatcgtgg tgtacaaagg cgacgtctac 3000
aacatggact acccaccttt tggcgcagga agaccaggac aatttggtga cattcaaagt 3060
cgtacaccgg aaagtaaaga cgtttatgcc aacactcagt tggtactaca gaggccagcea 3120
gcaggcacgg tacatgtacc atactctcag gcaccatctg gcttcaagta ttggctgaag 3180
gaacgaggag catcgctaca gcacacggca ccgtteggtt gccagattge gacaaacccg 3240
gtaagagctg taaattgcge tgtggggaac ataccaattt ccatcgacat accggatgeg 3300
gcctttacta gggttgtega tgcaccctet gtaacggaca tgtcatgega agtaccagece 3360
tgcactcact cctcecgactt tgggggegte gecatcatca aatacacage tagcaagaaa 3420
ggtaaatgtg cagtacattc gatgaccaac gccgttacca ttcgagaage cgacgtagaa 3480
gtagagggga actcccagcet gcaaatatcc ttctcaacag ccctggcaag cgeccgagttt 3540
cgcgtgcaag tgtgctccac acaagtacac tgcgcagecg catgccacce tccaaaggac 3600
cacatagtca attacccagc atcacacacc acccttgggg tccaggatat atccacaacg 3660
gcaatgtctt gggtgcagaa gattacggga ggagtaggat taattgttge tgttgctgece 3720
ttaattttaa ttgtggtget atgegtgteg tttagcagge ac 3762
<210> 40
211> 1254
<212> PRT
213> ATH
220>
<223> VLP CHI 520%44k
<400> 40
Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15
Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro

20 25 30
Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val
35 40 45
Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gln Lys Pro Arg Arg Asn
50 55 60
Arg Lys Asn Lys Lys Gln Arg Gln Lys Lys Gln Ala Pro Gln Asn Asp
65 70 75 80
Pro Lys Gln Lys Lys Gln Pro Pro Gln Lys Lys Pro Ala Gln Lys Lys
85 90 95
Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
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Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Arg
305
His
Thr
Cys
Gly
Asp

385
Ala

Tle
Val
130
Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370

Ser

Asp

Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His

Ala

100
Glu

Asp
Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260
Phe
Pro
Tyr
Arg
Tyr
340
Pro
Lys

Asp

Glu

Val
Lys
Leu
Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg
325
Leu
Tle
Tle

Trp

Arg
405

Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser
Cys
Ser
Gln
310
Ser
Ala
Ala
Gln
Thr

390
Ala

His
Met
135
Lys
Tle
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375

Lys

Gly

Glu
120
Lys
Leu
Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser

Leu

Leu

105
Gly

Pro
Ala
Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro
Arg
Lys
Asp
Pro
345
Arg
Leu

Arg

Leu

137

Lys
Ala
Phe
His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln

Tyr

Val
410

Val
His
Lys
155
Met
Tyr
Tle
Asp
Gly
235
Thr
Val
Cys
Leu
Ser
315
Phe
Cys
Arg
Tle
Met

395
Arg

Met
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380

Asp

Thr

Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr
Val
Glu
Glu
365
Tle

Ser

Ser

110
Tyr

Gly
Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His

Ala

Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
335
His
Thr
Thr

Thr

Pro
415

Cys
Tle
Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro

400
Cys
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Thr
Gly
Thr
Arg
465
Tyr
Pro
Val
Arg
Asp
545
Thr
Ala
Ala
Tyr
Leu
625
Trp
Leu
Met
Tyr
Ala

705
Val

Ile
Glu
Cys
450
Phe
Val
Pro
Lys
Tyr
530
Lys
Asn
Glu
Asn
Gly
610
Leu
Val
Glu
Ser
Tyr
690

Ser

Cys

Thr
Thr
435
Thr
His
Gln
Asp
Tle
515
Lys
Val
His
Leu
Val
595
Lys
Ser
Thr
Val
Thr
675
Tyr

Phe

Ala

Gly
420
Leu
His
Ser
Ser
Thr
500
Thr
Cys
Tle
Lys
Gly
580
Thr
Asn
Tyr
His
Thr
660
Asn
Glu

Val

Arg

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Asn

Asn

Asn

565

Asp

Cys

Gln

Arg

Lys

645

Trp

Gly

Leu

Leu

Arg

Met
Val
Phe
Pro
470
Ala
Asp
Asn
Cys
Asn
550
Trp
Arg
Arg
Val
Asn
630
Lys
Gly
Thr
Tyr
Leu

710
Arg

Gly
Gly
His
455
Gln
Ala
Arg
Gly
Gly
535
Cys
Gln
Lys
Val
Thr
615
Met
Glu
Asn
Ala
Pro
695

Ser

Cys

His
Phe
440
His
His
Thr
Thr
Ser
520
Gly
Lys
Tyr
Gly
Pro
600
Met
Gly
Val
Asn
His
680
Thr

Met

Ile

Phe
425
Thr
Glu
Gly
Ala
Leu
505
Gly
Ser
Tle
Asn
Lys
585
Lys
Leu
Gln
Thr
Glu
665
Gly
Met
Val

Thr

138

Ile

Asp

Pro

Lys

Glu

490

Met

Gly

Asn

Asp

Ser

570

Ile

Ala

Leu

Glu

Leu

650

Pro

His

Thr

Gly

Pro

Leu
Ser
Pro
Glu
475
Glu
Thr
Ser
Glu
Gln
55h
Pro
His
Arg
Tyr
Pro
635
Thr
Tyr
Pro
Val
Thr

715
Tyr

Ala
Arg
Val
460
Leu
Ile
Gln
Gly
Gly
540
Cys
Leu
Ile
Asn
Pro
620
Asn
Val
Lys
His
Val
700

Ala

Glu

Arg
Lys
445
Tle
Pro
Glu
Gln
Gly
525
Leu
His
Val
Pro
Pro
605
Asp
Tyr
Pro
Tyr
Glu
685
Tle

Val

Leu

Cys
430
Tle
Gly
Cys
Val
Ser
510
Gln
Thr
Ala
Pro
Phe
590
Thr
His
His
Thr
Trp
670
Tle
Val

Gly

Thr

Pro

Ser

Arg

Ser

His

495

Gly

Thr

Thr

Ala

Arg

075

Pro

Val

Pro

Glu

Glu

655

Pro

Ile

Ser

Met

Pro

Lys
His
Glu
Thr
480
Met
Asn
Val
Thr
Val
560
Asn
Leu
Thr
Thr
Glu
640
Gly
Gln
Leu
Val
Cys

720
Gly
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Ala Thr Val

Lys

Gln

Val

785

Ala

Glu

Leu

Gln

Glu

865

Ala

Thr

Ala

Cys

Ser

945

Ala

Val

Val

Ala

Glu

Ala
Pro
770
Leu
Phe
His
Val
Ser
850
Tyr
Glu
Gly
Glu
Lys
930
Ala
Tyr

Val

Val

Gly Arg Pro Gly Gln Phe

1010

1025

Ala
755
Leu
Cys
Leu
Val
Asn
835
Val
Lys
Cys
Val
Asn
915
Thr
Lys
Ala

Gly

Tyr
995

Pro
740
Thr
Phe
Asn
Ala
Thr
820
Arg
Thr
Thr
Lys
Tyr
900
Thr
Glu
Leu
Asn
Pro

980
Lys

725
Phe

Tyr
Trp
Cys
Val
805
Val
Pro
Leu
Val
Asp
885
Pro
Gln
Phe
Arg
Gly
965

Met

Gly

Leu
Tyr
Leu
Leu
790
Met
Tle
Gly
Glu
Tle
870
Lys
Phe
Leu
Ala
Val
950

Asp

Ser

Leu

Glu

Gln

775

Lys

Ser

Pro

Tyr

Pro

855

Pro

Ser

Met

Ser

Ser

935

Leu

His

Ser

Ser
Ala
760
Ala
Leu
Tle
Asn
Ser
840
Thr
Ser
Leu
Trp
Glu
920
Ala
Tyr

Ala

Ala

Leu
745
Ala
Leu
Leu
Gly
Thr
825
Pro
Leu
Pro
Pro
Gly
905
Ala
Tyr
Gln

Val

Trp
985

730
Leu

Ala

Ile

Pro

Ala

810

Val

Met

Ser

Tyr

Asp

890

Gly

His

Arg

Gly

Thr
970

Cys
Tyr
Pro
Cys
795
His
Gly
Val
Leu
Val
875
Tyr
Ala
Val
Ala
Asn

955
Val

Cys
Leu
Leu
780
Cys
Thr
Val
Leu
Asp
860
Lys
Ser
Tyr
Glu
His
940

Asn

Lys

Thr Pro Phe

Val
Trp
765
Ala
Cys
Val
Pro
Glu
845
Tyr
Cys
Cys
Cys
Lys
925
Thr
Tle

Asp

Asp

Arg
750
Asn
Ala
Lys
Ser
Tyr
830
Met
Tle
Cys
Lys
Phe
910
Ser
Ala
Thr

Ala

Asn
990

735
Thr

Glu
Leu
Thr
Ala
815
Lys
Glu
Thr
Gly
Val
895
Cys
Glu
Ser
Val
Lys

975
Lys

Thr
Gln
Tle
Leu
800
Tyr
Thr
Leu
Cys
Thr
880
Phe
Asp
Ser
Ala
Ala
960

Phe

Ile

Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly
1005
Gly Asp Ile Gln Ser Arg Thr Pro
1020
Ser Lys Asp Val Tyr Ala Asn Thr Gln Leu Val Leu Gln Arg
1030

1000

1015

139

1035
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Pro Ala Ala Gly Thr Val His Val Pro Tyr Ser Gln Ala Pro Ser
1040 1045 1050

Gly Phe Lys Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu Gln His
1055 1060 1065

Thr Ala Pro Phe Gly Cys Gln Ile Ala Thr Asn Pro Val Arg Ala
1070 1075 1080

Val Asn Cys Ala Val Gly Asn Ile Pro Ile Ser Ile Asp Ile Pro
1085 1090 1095

Asp Ala Ala Phe Thr Arg Val Val Asp Ala Pro Ser Val Thr Asp
1100 1105 1110

Met Ser Cys Glu Val Pro Ala Cys Thr His Ser Ser Asp Phe Gly
1115 1120 1125

Gly Val Ala Ile Ile Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys
1130 1135 1140

Ala Val His Ser Met Thr Asn Ala Val Thr Ile Arg Glu Ala Asp
1145 1150 1155

Val Glu Val Glu Gly Asn Ser Gln Leu Gln Ile Ser Phe Ser Thr
1160 1165 1170

Ala Leu Ala Ser Ala Glu Phe Arg Val Gln Val Cys Ser Thr Gln
1175 1180 1185

Val His Cys Ala Ala Ala Cys His Pro Pro Lys Asp His Ile Val
1190 1195 1200

Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val Gln Asp Ile Ser
1205 1210 1215

Thr Thr Ala Met Ser Trp Val Gln Lys Ile Thr Gly Gly Val Gly
1220 1225 1230

Leu Ile Val Ala Val Ala Ala Leu Ile Leu Ile Val Val Leu Cys
1235 1240 1245

Val Ser Phe Ser Arg His
1250

<210> 41

211> 22

<212> PRT

213> ANTH

220>

<223> (CD20

<400> 41

Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser Pro Ser Thr
10

1

140

15
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Gln Tyr Cys Asn Ser Ile
20

<210> 42

211> 29

<212> PRT

213> ANILH

<220>

<223> CD20+4%:k

<400> 42

Ser Gly Gly Ile Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn

1 5

Ser Pro Ser Thr Gln Tyr Cys Tyr Ser Ile Gln Gly Ser

20
<210> 43

211> 27

<212> PRT

213> AL
<220>

<223> CD20+4%:k
<400> 43

Ser Gly Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser Pro

1 5

Ser Thr Gln Tyr Cys Asn Ser Ile Gly Gly Ser

20
<210> 44

211> 27

<212> PRT

213> AL
<220>

<223> CD20+4%:k
<400> 44

Ser Gly Gly Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser

1 5

Pro Ser Thr Gln Tyr Cys Asn Ser Ile Gly Ser

20
<210> 45
211> 3828
<212> DNA
213> AL

25

25

25

141

10

10

10

15

15

15
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<220>

<223> VLP_CHI VLP 532 CD20H

<400> 45

atggagttca
ccacgcccta
ctcgcccage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaaggacggg
tccgtggtga
tggagcctceg
ccgecettgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegsg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgcea
acggtgeggt
aatccctctg
gagggactga
gcagtcacta
ctcggggacce
gtgccaaaag
tatcctgacc
gaggagtggg
gtcacttggg
gctcatggte

tccecgacgcea
caattcaagt
tgatctccege
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacge
tcgacaatgc
gtgcacagat
aggggtacta
cgacgggtgce
tggtggccat
cgtggaacaa
cccteecggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagcecgg
actttattct
gaaagatcag
agaggttcca
gcaccgetge
cgctgatgac
acaagtgcaa
agaaaaactc
caaccacaga
atcacaagaa
gtaaaggaaa
caagaaaccc
atccgacact
tgacacacaa
gcaacaacga

acccacatga

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctgget
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgeggtgge
cccatctacc
caaagtgatc
ttggcaatac
gatccacatc
tacagtaact
cttgtcttac
gaaggaggtt
accatacaag

gataatcttg

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggcetce
aatgattgca
ggggataaag
aaactggcct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacyg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcece
ctgaaaatcc
aagctgcget
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tccggaggta
caatactgtt
aataactgca
aactcccctt
ccattcccat
tacggaaaaa
cgtaacatgg
accttgaccg
tactggccege
tactattatg

142

accaacccceg
cacagaggca
gcgeggtace
agcaggcgcce
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtce
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgccceg
cccctgaggg
ctacattccce
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcce
agatcacagt
tatacaactg
acagcataca
aaattgatca
tagtcccgeg
tggcaaacgt
accaagtcac
gacaggaacc
tgcctactga
agatgtctac

agctgtaccce

accctgggcece
ggctgggceaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggcegg
cttcgacaac
cacggcccte
agccgaagag
ctgctctcag
catgcttgag
ttgctcetece
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
tgaaccagct
aggatccaac
gtgccatget
caacgctgaa
gacttgcaga
catgctgcectg
aaattaccac
gggtctggag
gaacggtact

cactatgact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro

1

5

10

15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro

20

25

143

30

CN 113248626 A Fo5l & 116/133 7
gtagtcattg tgtcggtgge ctegttegtg cttetgtega tggtgggecac agecagtggga 2220
atgtgtgtgt gcgcacggeg cagatgcecatt acaccatatg aattaacacc aggagccact 2280
gttccettee tgetcagecet getatgetge gtcagaacga ccaaggegge cacatattac 2340
gaggctgegg catatctatg gaacgaacag cagcccctgt tctggttgea ggetcettate 2400
ccgetggeeg cettgategt cctgtgecaac tgtctgaaac tcttgecatg ctgetgtaag 2460
accctggett ttttageccgt aatgagcatc ggtgcecccaca ctgtgagege gtacgaacac 2520
gtaacagtga tcccgaacac ggtgggagta ccgtataaga ctcttgtcaa cagaccgggt 2580
tacagcccca tggtgttgga gatggageta caatcagtca ccttggaacc aacactgtca 2640
cttgactaca tcacgtgcga gtacaaaact gtcatcccct cccecgtacgt gaagtgetgt 2700
ggtacagcag agtgcaagga caagagccta ccagactaca gctgcaaggt ctttactgga 2760
gtctacccat ttatgtgggg cggegectac tgettttgeg acgecgaaaa tacgcaattg 2820
agcgaggcac atgtagagaa atctgaatct tgcaaaacag agtttgcatc ggcctacaga 2880
gcccacaccg catcggegte ggecgaagetce cgegtecttt accaaggaaa caacattacce 2940
gtagctgecet acgctaacgg tgaccatgee gtcacagtaa aggacgccaa gtttgtegtg 3000
ggcccaatgt cctcecgectg gacacctttt gacaacaaaa tcgtggtgta caaaggegac 3060
gtctacaaca tggactaccc accttttgge gcaggaagac caggacaatt tggtgacatt 3120
caaagtcgta caccggaaag taaagacgtt tatgccaaca ctcagttggt actacagagg 3180
ccagcagcag gcacggtaca tgtaccatac tctcaggcac catctggett caagtattgg 3240
ctgaaggaac gaggagcatc gctacagcac acggcaccgt tcggttgcca gattgcecgaca 3300
aacccggtaa gagctgtaaa ttgcgetgtg gggaacatac caatttccat cgacataccg 3360
gatgcggeet ttactagggt tgtcgatgcea ccctctgtaa cggacatgtc atgcgaagta 3420
ccagecctgea ctcactecte cgactttggg ggegtegeca tcatcaaata cacagetage 3480
aagaaaggta aatgtgcagt acattcgatg accaacgccg ttaccattcg agaagccgac 3540
gtagaagtag aggggaactc ccagctgcaa atatccttct caacagccct ggcaagegece 3600
gagtttcgeg tgcaagtgtg ctccacacaa gtacactgeg cagccgecatg ccacccteca 3660
aaggaccaca tagtcaatta cccagcatca cacaccaccc ttggggtcca ggatatatcce 3720
acaacggcaa tgtcttgggt gcagaagatt acgggaggag taggattaat tgttgctgtt 3780
gctgecttaa ttttaattgt ggtgetatge gtgtegttta geaggceac 3828
<210> 46
211> 1276
<212> PRT
213> ANTH
220>
<223> VLP CHI VLP 532 CD20H
<400> 46



CN 113248626 A

.1l

2.3

117/133 1

Arg
Asn
Arg
65

Pro
Lys
Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Arg
305
His

Thr

Pro
Lys
50

Lys
Lys
Lys
Tle
Val
130
Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
290
Pro

Arg

Arg

Gln
35

Leu
Asn
Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr
275
Glu
Gly

Gln

Pro

Arg
Thr
Lys
Lys
Gly
100
Glu
Asp
Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260

Phe

Pro

Arg

Tyr

Gln
Met
Lys
Lys
85

Arg
Val
Lys
Leu
Ala
165
Glu
Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Arg

325
Leu

Ala
Arg
Gln
70

Gln
Arg
Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser
Cys
Ser
Gln
310

Ser

Ala

Gly
Ala
55

Arg
Pro
Glu
His
Met
135
Lys
Tle
Pro
Gly
Arg
215
Gly
Lys
Leu
Ser
Thr
295
Leu

Thr

His

Gln
40

Val
Gln
Pro
Arg
Glu
120
Lys
Leu
Pro
Glu
Arg
200
Pro
Ala
Asp
Ala
Gln
280
Leu
Leu

Lys

Cys

Leu Ala Gln

Pro

Lys

Gln

Met

105

Gly

Pro

Ala

Val

Gly

185

Phe

Ile

Asn

Ile

Leu

265

Pro

Arg

Lys

Asp

Pro

144

Gln
Lys
Lys
90

Cys
Lys
Ala
Phe
His
170
Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn

330
Asp

Gln
Gln
75

Lys
Met
Val
His
Lys
155
Met
Tyr
Tle
Asp
Gly
235
Thr
Val
Cys
Leu
Ser
315

Phe

Cys

Leu
Lys
60

Ala
Pro
Lys
Met
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Leu
Thr
Glu
300
Leu

Asn

Gly

Tle
45

Pro
Pro
Ala
Tle
Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro
285
Asp
Thr

Val

Glu

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

Ala
Arg
Asn
Lys
95

Asn
Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys

335
His

Val
Asn
Asp
80

Lys
Asp
Cys
Tle
Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala
Tyr
Met
Pro
320

Ala

Ser
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Cys
Gly
Asp
385
Ala
Thr
Gly
Thr
Arg
465
Tyr
Pro
Val
Gly
Lys
545
Glu
Gln
Pro
His
Arg

625
Tyr

His
Thr
370
Ser
Asp
Ile
Glu
Cys
450
Phe
Val
Pro
Lys
Gly
530
Asn
Gly
Cys
Leu
Ile
610

Asn

Pro

Ser
355
Leu
His
Ala
Thr
Thr
435
Thr
His
Gln
Asp
Tle
515
Ser
Ser
Leu
His
Val
595
Pro

Pro

Asp

340

Pro
Lys
Asp
Glu
Gly
420
Leu
His
Ser
Ser
Thr
500
Thr
Gly
Pro
Thr
Ala
580
Pro
Phe

Thr

His

Ile

Ile

Trp

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Gly

Ser

Thr

565

Ala

Arg

Pro

Val

Pro
645

Ala
Gln
Thr
390
Ala
Met
Val
Phe
Pro
470
Ala
Asp
Asn
Tle
Thr
550
Thr
Val
Asn
Leu
Thr

630
Thr

Leu
Val
375
Lys
Gly
Gly
Gly
His
455
Gln
Ala
Arg
Gly
Tyr
535
Gln
Asp
Thr
Ala
Ala
615

Tyr

Leu

Glu
360
Ser
Leu
Leu
His
Phe
440
His
His
Thr
Thr
Gln
520
Asn
Tyr
Lys
Asn
Glu
600
Asn

Gly

Leu

345
Arg

Leu
Arg
Leu
Phe
425
Thr
Glu
Gly
Ala
Leu
505
Thr
Cys
Cys
Val
His
585
Leu
Val

Lys

Ser

145

Ile
Gln
Tyr
Val
410
Ile
Asp
Pro
Lys
Glu
490
Met
Val
Glu
Tyr
Ile
570
Lys
Gly
Thr

Asn

Tyr
650

Arg
Tle
Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu
Thr
Arg
Pro
Ser
555
Asn
Asn
Asp
Cys
Gln

635
Arg

Asn
Gly
380
Asp
Thr
Ala
Arg
Val
460
Leu
Ile
Gln
Tyr
Ala
540
Ile
Asn
Trp
Arg
Arg
620

Val

Asn

Glu
365
Ile
Ser
Ser
Arg
Lys
445
Ile
Pro
Glu
Gln
Lys
525
Asn
Gln
Cys
Gln
Lys
605
Val

Thr

Met

350
Ala

Lys
His
Ala
Cys
430
Ile
Gly
Cys
Val
Ser
510
Cys
Pro
Gly
Lys
Tyr
590
Gly
Pro

Met

Gly

Thr
Thr
Thr
Pro
415
Pro
Ser
Arg
Ser
His
495
Gly
Asn
Ser
Ser
Tle
575
Asn
Lys
Lys

Leu

Gln
655

Asp
Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met
Asn
Cys
Glu
Asn
560
Asp
Ser
Ile
Ala
Leu

640
Glu
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Pro
Thr
Tyr
Pro
705
Val
Thr
Tyr
Cys
Tyr
785
Pro
Cys
His
Gly
Val
865
Leu
Val
Tyr
Ala
Val

945
Ala

Asn
Val
Lys
690
His
Val
Ala
Glu
Cys
770
Leu
Leu
Cys
Thr
Val
850
Leu
Asp
Lys
Ser
Tyr
930

Glu

His

Tyr
Pro
675
Tyr
Glu
Tle
Val
Leu
755
Val
Trp
Ala
Cys
Val
835
Pro
Glu
Tyr
Cys
Cys
915
Cys

Lys

Thr

His
660
Thr
Trp
Tle
Val
Gly
740
Thr
Arg
Asn
Ala
Lys
820
Ser
Tyr
Met
Tle
Cys
900
Lys
Phe

Ser

Ala

Glu

Glu

Pro

Ile

Ser

725

Met

Pro

Thr

Glu

Leu

805

Thr

Ala

Lys

Glu

Thr

885

Gly

Val

Cys

Glu

Ser

Glu
Gly
Gln
Leu
710
Val
Cys
Gly
Thr
Gln
790
Ile
Leu
Tyr
Thr
Leu
870
Cys
Thr
Phe
Asp
Ser

950
Ala

Trp
Leu
Met
695
Tyr
Ala
Val
Ala
Lys
775
Gln
Val
Ala
Glu
Leu
855
Gln
Glu
Ala
Thr
Ala
935

Cys

Ser

Val
Glu
680
Ser
Tyr
Ser
Cys
Thr
760
Ala
Pro
Leu
Phe
His
840
Val
Ser
Tyr
Glu
Gly
920
Glu

Lys

Ala

Thr
665
Val
Thr
Tyr
Phe
Ala
745
Val
Ala
Leu
Cys
Leu
825
Val
Asn
Val
Lys
Cys
905
Val
Asn
Thr

Lys

146

His

Thr

Asn

Glu

Val

730

Arg

Pro

Thr

Phe

Asn

810

Ala

Thr

Arg

Thr

Thr

890

Lys

Tyr

Thr

Glu

Leu

Lys

Trp

Gly

Leu

715

Leu

Arg

Phe

Tyr

795

Cys

Val

Val

Pro

Leu

875

Val

Asp

Pro

Gln

Phe
955

Lys
Gly
Thr
700
Tyr
Leu
Arg
Leu
Tyr
780
Leu
Leu
Met
Tle
Gly
860
Glu
Tle
Lys
Phe
Leu
940

Ala

Val

Glu
Asn
685
Ala
Pro
Ser
Cys
Leu
765
Glu
Gln
Lys
Ser
Pro
845
Tyr
Pro
Pro
Ser
Met
925
Ser

Ser

Leu

Val
670
Asn
His
Thr
Met
Tle
750
Ser
Ala
Ala
Leu
Tle
830
Asn
Ser
Thr
Ser
Leu
910
Trp
Glu

Ala

Tyr

Thr

Glu

Gly

Met

Val

735

Thr

Leu

Ala

Leu

Leu

815

Gly

Thr

Pro

Leu

Pro

895

Pro

Gly

Ala

Tyr

Gln

Leu
Pro
His
Thr
720
Gly
Pro
Leu
Ala
Tle
800
Pro
Ala
Val
Met
Ser
880
Tyr
Asp
Gly
His
Arg

960
Gly
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Asn Asn Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr
980

Val

Pro

Met

Asp

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

Val

Leu

Val

Pro

Leu

Lys

Phe
1010
Asp
1025
Ile
1040
Gln
1055
Tyr
1070
Gly
1085
Thr
1100
Ile
1115
Ala
1130
His
1145
Ser
1160
Thr
1175
Gln
1190
Gln
1205
Pro
1220
Gly
1235
Ile
1250

995

Asp

Tyr

Gln

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

Val

Thr

Asn

Pro

Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Arg

Ser

Cys

Asp

Gln

Gly

965

Pro

Arg

Leu

Ala

Leu

Val

Asp

Val

Asp

Gly

Glu

Phe

Ser

His

Asp

Gly

Phe

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

1015
Gly
1030
Pro
1045
Arg
1060
Ser
1075
His
1090
Ala
1105
Pro
1120
Asp
1135
Gly
1150
Cys
1165
Asp
1180
Thr
1195
Gln
1210
Val
1225
Ser
1240
Gly
1255

970

985
Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr
1000
Lys Ile Val Val Tyr Lys Gly Asp Val Tyr Asn

Ala

Glu

Pro

Gly

Thr

Val

Asp

Met

Gly

Ala

Val

Ala

Val

Asn

Thr

Leu

Gly

Ser

Ala

Phe

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Ile

147

Arg

Lys

Ala

Lys

Pro

Cys

Ala

Cys

Ala

His

Val

Ala

Cys

Pro

Ala

Val

Pro

Asp

Gly

Tyr

Phe

Ala

Phe

Glu

Ile

Ser

Glu

Ser

Ala

Ala

Met

Ala

990

1005

1020
Gly
1035
Val
1050
Thr
1065
Trp
1080
Gly
1095
Val
1110
Thr
1125
Val
1140
Ile
1155
Met
1170
Gly
1185
Ala
1200
Ala
1215
Ser
1230
Ser
1245
Val
1260

Gln

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Ala

His

Trp

Ala

975

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

Gly

Asn

Val

Glu

Ile

Ile

Val

Cys

Thr

Ala

Gln

Arg

His

Thr

Gln

Leu
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Ile Leu
1265

210> 47
211> 3822
<212> DNA
213> AL
220>
223>
<400> 47

atggagttca
ccacgcccta
ctcgcccage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaaggacggg
tccgtggtga
tggagcctceg
ccgecettgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegsg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgcea
acggtgcggt
tcagagaaaa
ctgacaacca

actaatcaca

Ile Val Val Leu Cys

ib]

tccecgacgcea
caattcaagt
tgatctccege
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacge
tcgacaatgce
gtgcacagat
aggggtacta
cgacgggtgce
tggtggccat
cgtggaacaa
cccteecggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagcecegg
actttattct
gaaagatcag
agaggttcca
gcaccgcetge
cgctgatgac
acaagtgcaa
actccccatce
cagacaaagt

agaattggca

1270

VLP CHI VLP 532 CD20-2/)M

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctggcet
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgcggtgge
tacacagtac
gatcaataac

atacaactcc

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggcetce
aatgattgca
ggggataaag
aaactggcct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcece
ctgaaaatcc
aagctgcget
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tccggatacg
tgtaacagca
tgcaaaattg
cctttagtcce

148

Val Ser Phe Ser Arg His

1275

accaacccceg
cacagaggca
gcgeggtace
agcaggcgcece
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtce
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgccceg
cccctgaggg
ctacattccce
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcce
agatcacagt
actgtgaacc
ttggaggatc
atcagtgcca

cgecgeaacge

accctgggece
ggctgggceaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggcegg
cttcgacaac
cacggcccte
agccgaagag
ctgctctcag
catgcttgag
ttgctcetecce
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
atctaattcc
caacgaggga
tgctgcagtce
tgaactcggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



149
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gaccgtaaag gaaagatcca catcccattc ccattggcaa acgtgacttg cagagtgcca 1860
aaagcaagaa accctacagt aacttacgga aaaaaccaag tcaccatgct gectgtatcct 1920
gaccatccga cactcttgtc ttaccgtaac atgggacagg aaccaaatta ccacgaggag 1980
tgggtgacac acaagaagga ggttaccttg accgtgeccta ctgagggtct ggaggtcact 2040
tggggcaaca acgaaccata caagtactgg ccgcagatgt ctacgaacgg tactgctcat 2100
ggtcacccac atgagataat cttgtactat tatgagctgt accccactat gactgtagtce 2160
attgtgtcgg tggcctegtt cgtgettetg tcgatggtgg geacagcecagt gggaatgtgt 2220
gtgtgcgecac ggcecgecagatg cattacacca tatgaattaa caccaggage cactgttccce 2280
ttcectgeteca gectgetatg ctgegtcaga acgaccaagg cggeccacata ttacgagget 2340
gcggcatatc tatggaacga acagcagceccce ctgttcectggt tgcaggetcet tatcccegetg 2400
gcecgecttga tegtectgtg caactgtctg aaactcttge catgetgetg taagaccctg 2460
gcttttttag ccgtaatgag catcggtgec cacactgtga gcgegtacga acacgtaaca 2520
gtgatcccga acacggtggg agtaccgtat aagactcttg tcaacagacc gggttacagce 2580
cccatggtgt tggagatgga gctacaatca gtcaccttgg aaccaacact gtcacttgac 2640
tacatcacgt gcgagtacaa aactgtcatc ccctcccegt acgtgaagtg ctgtggtaca 2700
gcagagtgca aggacaagag cctaccagac tacagctgca aggtctttac tggagtctac 2760
ccatttatgt ggggeggege ctactgettt tgegacgecg aaaatacgeca attgagegag 2820
gcacatgtag agaaatctga atcttgcaaa acagagtttg catcggccta cagagcccac 2880
accgcatcgg cgtcggegaa getcegegte ctttaccaag gaaacaacat taccgtaget 2940
gcctacgeta acggtgacca tgeccgtcaca gtaaaggacg ccaagtttgt cgtgggecca 3000
atgtcctcecg cctggacacce ttttgacaac aaaatcgtgg tgtacaaagg cgacgtctac 3060
aacatggact acccaccttt tggcgcagga agaccaggac aatttggtga cattcaaagt 3120
cgtacaccgg aaagtaaaga cgtttatgcc aacactcagt tggtactaca gaggccagcea 3180
gcaggcacgg tacatgtacc atactctcag gcaccatctg gcttcaagta ttggctgaag 3240
gaacgaggag catcgctaca gcacacggca ccgttcggtt gccagattge gacaaacccg 3300
gtaagagctg taaattgcge tgtggggaac ataccaattt ccatcgacat accggatgeg 3360
gcctttacta gggttgtega tgcaccctet gtaacggaca tgtcatgega agtaccagece 3420
tgcactcact cctcegactt tgggggegte gecatcatca aatacacage tagcaagaaa 3480
ggtaaatgtg cagtacattc gatgaccaac gccgttacca ttcgagaagc cgacgtagaa 3540
gtagagggga actcccaget gcaaatatcc ttctcaacag ccctggecaag cgecgagttt 3600
cgcgtgcaag tgtgctccac acaagtacac tgcgcageceg catgccacce tccaaaggac 3660
cacatagtca attacccagc atcacacacc acccttgggg tccaggatat atccacaacg 3720
gcaatgtctt gggtgcagaa gattacggga ggagtaggat taattgttge tgttgctgece 3780
ttaattttaa ttgtggtgcet atgegtgteg tttagcagge ac 3822
<210> 48
211> 1274
<212> PRT
213> ANTH
220>
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<223> VLP CHI VLP 532 CD20-2/]Mi&,
<400> 48
Met Glu Phe Ile Pro Thr

1
Arg

Arg
Asn
Arg
65

Pro
Lys
Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly

Asn

Glu

Pro

Pro

Lys

50

Lys

Lys

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

Trp
Gln
35

Leu
Asn
Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Tle
Val
Glu
Thr

275
Glu

Ala
20

Arg
Thr
Lys
Lys
Gly
100
Glu
Asp
Asp
Cys
His
180
Tyr
Asp
Val
Thr
Glu
260

Phe

Pro

5

Pro

Gln

Met

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Pro

Glu

Arg
Ala
Arg
Gln
70

Gln
Arg
Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly
230
Asn
Ser

Cys

Ser

Gln Thr Phe

Pro
Gly
Ala
55

Arg
Pro
Glu
His
Met
135
Lys
Tle
Pro
Gly
Arg
215
Gly
Lys
Leu

Ser

Thr

Thr
Gln
40

Val

Gln

Pro

Glu
120
Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280
Leu

Tle
25

Leu
Pro
Lys
Gln
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Tle
Asn
Tle
Leu
265
Pro

Arg

150

Tyr
10

Gln
Ala
Gln
Lys
Lys
90

Cys
Lys
Ala
Phe
His
170
Tyr
Thr
Phe
Glu
Val
250
Pro

Pro

Met

Asn
Val
Gln
Gln
Gln
75

Lys
Met
Val
His
Lys
155
Met
Tyr
Tle
Asp
Gly
235
Thr
Val

Cys

Leu

Arg
Tle
Leu
Lys
60

Ala
Pro
Lys
Met
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Leu

Thr

Glu

Arg
Arg
Tle
45

Pro
Pro
Ala
Tle
Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Tle
Cys
Pro

285
Asp

Tyr
Pro
30

Ser
Arg
Gln
Gln
Glu
110
Tyr
Gly
Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270

Cys

Asn

Gln
15

Arg
Ala
Arg
Asn
Lys
95

Asn
Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu

Cys

Val

Pro
Pro
Val
Asn
Asp
80

Lys
Asp
Cys
Tle
Tyr
160
Ser
Gly
Gly
Val
Leu
240
Glu
Ala

Tyr

Met
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Arg
305
His
Thr
Cys
Gly
Asp
385
Ala
Thr
Gly
Thr
Arg
465
Tyr
Pro
Val
Gly
Ser
545
Leu
His

Val

290

Pro
Arg
Arg
His
Thr
370
Ser
Asp
Tle
Glu
Cys
450
Phe
Val
Pro
Lys
Gly
530
Pro
Thr

Ala

Pro

Gly
Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr
435
Thr
His
Gln
Asp
Tle
515
Ser
Ser
Thr

Ala

Arg
595

Arg
Tyr
340

Pro

Lys

Glu
Gly
420
Leu
His
Ser
Ser
Thr
500
Thr
Gly
Thr
Thr
Val

580

Asn

Tyr
Arg
325
Leu
Ile
Ile
Trp
405
Thr
Thr
Pro
Arg
Thr
485
Pro
Val
Tyr
Gln
Asp
565

Thr

Ala

Gln
310
Ser
Ala
Ala
Gln
Thr
390
Ala
Met
Val
Phe
Pro
470
Ala
Asp
Asn
Asp
Tyr
550
Lys

Asn

Glu

295
Leu

Thr
His
Leu
Val
375
Lys
Gly
Gly
Gly
His
455
Gln
Ala
Arg
Gly
Cys
535
Cys
Val
His

Leu

Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His
Phe
440
His
His
Thr
Thr
Gln
520
Glu
Asn
Tle

Lys

Gly
600

Lys

Leu
Phe
425
Thr
Glu
Gly
Ala
Leu
505
Thr
Pro
Ser
Asn
Asn

585
Asp

151

Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410
Tle
Asp
Pro
Lys
Glu
490
Met
Val
Ser
Tle
Asn
570

Trp

Arg

Ser
315
Phe
Cys
Arg
Tle
Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu
Thr
Arg
Asn
Gly
555
Cys

Gln

Lys

300
Leu

Asn
Gly
Asn
Gly
380
Asp
Thr
Ala
Arg
Val
460
Leu
Ile
Gln
Tyr
Ser
540
Gly
Lys

Tyr

Gly

Thr
Val
Glu
Glu
365
Tle
Ser
Ser
Arg
Lys
445
Tle
Pro
Glu
Gln
Lys
525
Ser
Ser
Tle

Asn

Lys
605

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

590
Ile

Ser
Lys
335
His
Thr
Thr
Thr
Pro
415
Pro
Ser
Arg
Ser
His
495
Gly
Asn
Lys
Glu
Gln
575

Pro

His

Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met
Asn
Cys
Asn
Gly
560
Cys

Leu

Ile
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Pro
Pro
625
Asp
Tyr
Pro
Tyr
Glu
705
Tle
Val
Leu
Val
Trp
785
Ala
Cys
Val
Pro
Glu
865
Tyr

Cys

Cys

Phe
610
Thr
His
His
Thr
Trp
690
Tle
Val
Gly
Thr
Arg
770
Asn
Ala
Lys
Ser
Tyr
850
Met
Tle

Cys

Lys

Pro

Val

Pro

Glu

Glu

675

Pro

Ile

Ser

Met

Pro

755

Thr

Glu

Leu

Thr

Ala

835

Lys

Glu

Thr

Gly

Val

Leu
Thr
Thr
Glu
660
Gly
Gln
Leu
Val
Cys
740
Gly
Thr
Gln
Tle
Leu
820
Tyr
Thr
Leu
Cys
Thr

900
Phe

Ala
Tyr
Leu
645
Trp
Leu
Met
Tyr
Ala
725
Val
Ala
Lys
Gln
Val
805
Ala
Glu
Leu
Gln
Glu
885

Ala

Thr

Asn

Gly

630

Leu

Val

Glu

Ser

Tyr

710

Ser

Cys

Thr

Ala

Pro

790

Leu

Phe

His

Val

Ser

870

Glu

Gly

Val
615
Lys
Ser
Thr
Val
Thr
695
Tyr
Phe
Ala
Val
Ala
775
Leu
Cys
Leu
Val
Asn
855
Val
Lys

Cys

Val

Thr

Asn

Tyr

His

Thr

680

Asn

Glu

Val

Arg

Pro

760

Thr

Phe

Asn

Ala

Thr

840

Arg

Thr

Thr

Lys

Tyr

Cys Arg Val

Gln
Arg
Lys
665
Trp
Gly
Leu
Leu
Arg
745
Phe
Tyr
Trp
Cys
Val
825
Val
Pro
Leu
Val
Asp
905

Pro

152

Val
Asn
650
Lys
Gly
Thr
Tyr
Leu
730
Arg
Leu
Tyr
Leu
Leu
810
Met
Tle
Gly
Glu
Tle
890

Lys

Phe

Thr
635
Met
Glu
Asn
Ala
Pro
715
Ser
Cys
Leu
Glu
Gln
795
Lys
Ser
Pro
Tyr
Pro
875
Pro

Ser

Met

Pro
620
Met
Gly
Val
Asn
His
700
Thr
Met
Tle
Ser
Ala
780
Ala
Leu
Tle
Asn
Ser
860
Thr
Ser

Leu

Trp

Lys

Leu

Gln

Thr

Glu

685

Gly

Met

Val

Thr

Leu

765

Ala

Leu

Leu

Gly

Thr

845

Pro

Leu

Pro

Pro

Gly

Ala
Leu
Glu
Leu
670
Pro
His
Thr
Gly
Pro
750
Leu
Ala
Tle
Pro
Ala
830
Val
Met
Ser
Tyr
Asp

910
Gly

Arg
Tyr
Pro
655
Thr
Tyr
Pro
Val
Thr
735
Tyr
Cys
Tyr
Pro
Cys
815
His
Gly
Val
Leu
Val
895

Tyr

Ala

Asn

Pro

640

Asn

Val

Lys

His

Val

720

Ala

Glu

Cys

Leu

Leu

800

Cys

Thr

Val

Leu

880

Lys

Ser

Tyr
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Cys

Lys

945

Thr

Ile

Asp

Asp

Tyr

Gln

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Phe
930

Ser

Ala

Thr

Ala

Asn
1010
Pro
1025
Ser
1040
Val
1055
Gln
1070
Ser
1085
Pro
1100
Ile
1115
Ser
1130
Ser
1145
Lys
1160
Arg
1175
Ser
1190
Cys
1205

915
Cys

Glu

Ser

Val

Lys

995

Lys

Pro

Arg

Leu

Ala

Leu

Val

Asp

Val

Asp

Gly

Glu

Phe

Ser

Asp

Ser

Ala

Ala

980

Phe

Ile

Phe

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ala
Cys
Ser
965

Ala

Val

Gly

Pro

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

Asp

Thr

Gln

Glu Asn Thr

Lys Thr Glu

950

Ala Lys Leu

Tyr Ala Asn

920

935

9

Gln Leu Ser Glu

925

940

Phe Ala Ser Ala

955

970

85

Arg Val Leu Tyr

Gly Asp His Ala

990

975

Ala His Val Glu

Tyr Arg Ala His

960

Gln Gly Asn Asn

Val Thr Val Lys

Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe
1000
Val Val Tyr Lys

Ala

Glu

Pro

Gly

Thr

Val

Asp

Met

Gly

Ala

Val

Ala

Val

1015
Gly
1030
Ser
1045
Ala
1060
Phe
1075
Ala
1090
Asn
1105
Ala
1120
Ser
1135
Val
1150
Val
1165
Glu
1180
Leu
1195
His
1210

Arg

Lys

Ala

Lys

Pro

Cys

Ala

Cys

Ala

His

Val

Ala

Cys

Gly

Pro

Asp

Gly

Tyr

Phe

Ala

Phe

Glu

Ile

Ser

Glu

Ser

Ala

153

10

05

Asp Val Tyr Asn

Gly

Val

Thr

Trp

Gly

Val

Thr

Val

Ile

Met

Gly

Ala

Ala

Gln

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Ala

1020
Phe
1035
Ala
1050
His
1065
Lys
1080
Gln
1095
Asn
1110
Val
1125
Ala
1140
Tyr
1155
Asn
1170
Ser
1185
Phe
1200
Cys
1215

Gly

Asn

Val

Glu

Ile

Ile

Val

Cys

Thr

Ala

Gln

Arg

His

Met

Asp

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

Val

Leu

Val

Pro

Asp

Ile

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro
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Lys Asp His Ile Val Asn

1220

Val GIn Asp Ile Ser Thr

1235

Thr Gly Gly Val Gly Leu

1250

Ile Val Val Leu Cys Val

1265
<210> 49
211> 3822
<212> DNA
213> AL
220>
223>
<400> 49
atggagttca
ccacgcccta
ctcgcccage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaaggacggg
tccgtggtga
tggagcctceg
ccgecettgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
geggacgegsg
accatgggac

acggacagca

ataggtaggg

ib]

tccecgacgcea
caattcaagt
tgatctccege
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacge
tcgacaatgc
gtgcacagat
aggggtacta
cgacgggtgce
tggtggccat
cgtggaacaa
cccteecggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagceegg
actttattct
gaaagatcag

agaggttcca

1225
1240
Ile

1255

1270

VLP_CHI VLP 532 CD20-3/M,

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctgget
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc

ctctcgacca

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggcetce
aatgattgca
ggggataaag
aaactggcct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacyg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcece
ctgaaaatcc
aagctgcget
aggacttcag
ccgaaaggag
acacacccgt

caacatggta

154

1230

1245

1260

Ser Phe Ser Arg His

accaacccceg
cacagaggca
gcgeggtace
agcaggcgcece
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtce
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgccceg
cccctgaggg
ctacattccce
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga

aagagttacc

Tyr Pro Ala Ser His Thr Thr Leu Gly

Thr Ala Met Ser Trp Val Gln Lys Ile

Val Ala Val Ala Ala Leu Ile Leu

accctgggcece
ggctgggceaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggcegg
cttcgacaac
cacggcccte
agccgaagag
ctgctctcag
catgcttgag
ttgctcetece
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg

ttgcagcacg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
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tacgtgcaga
cctgaccgcea
acggtgeggt
tcctcagaga
ctgacaacca
actaatcaca
gaccgtaaag
aaagcaagaa
gaccatccga
tgggtgacac
tggggcaaca
ggtcacccac
attgtgtcgg
gtgtgcgcac
ttcctgeteca
gcggcatate
gcegecttga
gcttttttag
gtgatcccga
cccatggtgt
tacatcacgt
gcagagtgca
ccatttatgt
gcacatgtag
accgcatcgg
gcctacgceta
atgtcctceg
aacatggact
cgtacaccgg
gcaggcacgg
gaacgaggag
gtaagagctg
gcctttacta
tgcactcact
ggtaaatgtg
gtagagggga
cgcgtgcaag
cacatagtca

gcaatgtctt

gcaccgcetge
cgctgatgac
acaagtgcaa
aaaactcccce
cagacaaagt
agaattggca
gaaagatcca
accctacagt
cactcttgte
acaagaagga
acgaaccata
atgagataat
tggcetegtt
ggcgcagatg
gcctgetatg
tatggaacga
tcgtcctgtg
ccgtaatgag
acacggtggg
tggagatgga
gcgagtacaa
aggacaagag
ggggceggcgce
agaaatctga
cgtcggegaa
acggtgacca
cctggacacc
acccaccttt
aaagtaaaga
tacatgtacc
catcgctaca
taaattgcgc
gggttgtega
cctcecgactt
cagtacattc
actcccagcet
tgtgctccac

attacccagc

gggtgcagaa

cactgctgag
gcagcagtct
ctgeggtgge
atctacacag
gatcaataac
atacaactcc
catcccattc
aacttacgga
ttaccgtaac
ggttaccttg
caagtactgg
cttgtactat
cgtgecttetg
cattacacca
ctgcgtcaga
acagcagccce
caactgtctg
catcggtgcece
agtaccgtat
gctacaatca
aactgtcatc
cctaccagac
ctactgcttt
atcttgcaaa
gcteegegte
tgccgtcaca
ttttgacaac
tggcgcagga
cgtttatgce
atactctcag
gcacacggca
tgtggggaac
tgcaccctcet
tgggggegtce
gatgaccaac
gcaaatatcc
acaagtacac
atcacacacc

gattacggga

gagatagagg
ggcaacgtga
tccggaggat
tactgtaaca
tgcaaaattg
cctttagtcce
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgcagatgt
tatgagctgt
tcgatggtgg
tatgaattaa
acgaccaagg
ctgttctggt
aaactcttgce
cacactgtga
aagactcttg
gtcaccttgg
cccteeccegt
tacagctgca
tgcgacgeceg
acagagtttg
ctttaccaag
gtaaaggacg
aaaatcgtgg
agaccaggac
aacactcagt
gcaccatctg
ccgtteggtt
ataccaattt
gtaacggaca
gccatcatca
gcegttacca
ttctcaacag
tgcgcagecg
acccttgggg
ggagtaggat

155

tgcatatgcce
agatcacagt
acgactgtga
gcattggatc
atcagtgcca
cgcgcaacgce
acgtgacttg
tcaccatgct
aaccaaatta
ctgagggtct
ctacgaacgg
accccactat
gcacagcagt
caccaggagc
cggccacata
tgcaggctct
catgctgcectg
gcgegtacga
tcaacagacc
aaccaacact
acgtgaagtg
aggtctttac
aaaatacgca
catcggccta
gaaacaacat
ccaagtttgt
tgtacaaagg
aatttggtga
tggtactaca
gcttcaagta
gccagattge
ccatcgacat
tgtcatgcga
aatacacagc
ttcgagaagc
ccctggcaag
catgccaccce
tccaggatat
taattgttgce

cccagatact
taatgggcag
accatctaat
caacgaggga
tgctgcagtce
tgaactcggg
cagagtgcca
gctgtatccet
ccacgaggag
ggaggtcact
tactgctcat
gactgtagtc
gggaatgtgt
cactgttcce
ttacgaggct
tatcccgetg
taagaccctg
acacgtaaca
gggttacagce
gtcacttgac
ctgtggtaca
tggagtctac
attgagcgag
cagagcccac
taccgtagct
cgtgggcecca
cgacgtctac
cattcaaagt
gaggccagca
ttggctgaag
gacaaacccg
accggatgceg
agtaccagcc
tagcaagaaa
cgacgtagaa
cgccgagttt
tccaaaggac
atccacaacg

tgttgctgece

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
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ttaattttaa ttgtggtget atgegtgtcg tttagcagge ac
210>
211>
212>
213>
220>
223>
<400>
Met Glu Phe Ile

1
Arg

Arg
Asn
Arg
65

Pro
Lys
Cys
Leu
Asp
145
Asp
Lys
Ala
Lys
Val

225

Ser

Pro
Pro
Lys
50

Lys
Lys
Lys
Ile
Val
130
Asn
Leu
Phe
Val
Pro
210

Ala

Val

50
1274
PRT

PNEN: ()

VLP_CHI VLP 532 CD20-3/)M,

50

Trp
Gln
35

Leu
Asn
Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly

Ile

Val

Ala
20

Arg
Thr
Lys
Lys
Gly
100
Glu
Asp
Asp
Cys
His
180
Tyr
Asp

Val

Thr

Pro
5
Pro
Gln
Met
Lys
Lys
85
Arg
Val
Lys
Leu
Ala
165
Glu
Ser
Ser

Leu

Trp

Thr
Arg
Ala
Arg
Gln
70

Gln
Arg
Lys
Val
Ala
150
Gln
Lys
Gly
Gly
Gly

230

Asn

Gln Thr Phe

Pro
Gly
Ala
55

Arg
Pro
Glu
His
Met
135
Lys
Ile
Pro
Gly
Arg
215

Gly

Lys

Thr
Gln
40

Val

Gln

Pro

Glu
120
Lys
Leu
Pro
Glu
Arg
200
Pro

Ala

Asp

Tle
25

Leu
Pro
Lys
Gln
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Tle
Asn

Ile

156

Tyr
10

Gln
Ala
Gln
Lys
Lys
90

Cys
Lys
Ala
Phe
His
170
Tyr
Thr
Phe

Glu

Val

Asn
Val
Gln
Gln
Gln
75

Lys
Met
Val
His
Lys
155
Met
Tyr
Ile
Asp
Gly

235
Thr

Arg
Ile
Leu
Lys
60

Ala
Pro
Lys
Met
Val
140
Arg
Lys
Asn
Pro
Asn
220

Ala

Lys

Arg
Arg
Ile
45

Pro
Pro
Ala
Ile
Gly
125
Lys
Ser
Ser
Trp
Thr
205
Lys

Arg

Ile

Tyr
Pro

30

Ser

Gln

Gln

Glu

110

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Gln
15

Arg
Ala
Arg
Asn
Lys
95

Asn
Ala
Thr
Lys
Ala
175
His
Ala
Arg

Ala

Pro

Pro
Pro
Val
Asn
Asp
80

Lys
Asp
Cys
Ile
Tyr
160
Ser
Gly
Gly
Val
Leu

240
Glu

3822
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Gly
Asn
Glu
Arg
305
His
Thr
Cys
Gly
Asp
385
Ala
Thr
Gly
Thr
Arg
465
Tyr
Pro
Val

Gly

Asn
545

Ala
Thr
Lys
290
Pro
Arg
Arg
His
Thr
370
Ser
Asp
Tle
Glu
Cys
450
Phe
Val
Pro
Lys
Gly

530

Ser

Glu
Thr
275
Glu
Gly
Gln
Pro
Ser
355
Leu
His
Ala
Thr
Thr
435
Thr
His
Gln
Asp
Tle
515

Ser

Pro

Glu
260
Phe

Pro

Arg
Tyr
340

Pro

Lys

Glu
Gly
420
Leu
His
Ser
Ser
Thr
500
Thr

Gly

Ser

245

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Trp

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Gly

Thr

Ser
Cys
Ser
Gln
310
Ser
Ala
Ala
Gln
Thr
390
Ala
Met
Val
Phe
Pro
470
Ala
Asp
Asn

Tyr

Gln
550

Leu
Ser
Thr
295
Leu
Thr
His
Leu
Val
375
Lys
Gly
Gly
Gly
His
455
Gln
Ala
Arg
Gly
Asp

535
Tyr

Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His
Phe
440
His
His
Thr
Thr
Gln
520

Cys

Cys

Leu
265

Pro

Leu
Phe
425
Thr
Glu
Gly
Ala
Leu
505
Thr

Glu

Asn

157

250

Pro
Pro
Met
Ala
Asn
330
Asp
Tle
Gln
Tyr
Val
410
Tle
Asp
Pro
Lys
Glu
490
Met
Val

Pro

Ser

Val
Cys
Leu
Ser
315
Phe
Cys
Arg
Tle
Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu
Thr
Arg

Ser

Ile
555

Leu
Thr
Glu
300
Leu
Asn
Gly
Asn
Gly
380
Asp
Thr
Ala
Arg
Val
460
Leu
Ile
Gln
Tyr
Asn

540
Gly

Cys
Pro
285
Thr
Val
Glu
Glu
365
Tle
Ser
Ser
Arg
Lys
445
Tle
Pro
Glu
Gln
Lys
525

Ser

Ser

Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala
Lys
His
Ala
Cys
430
Tle
Gly
Cys
Val
Ser
510
Cys

Ser

Asn

255
Leu

Cys
Val
Ser
Lys
335
His
Thr
Thr
Thr
Pro
415
Pro
Ser
Arg
Ser
His
495
Gly
Asn

Glu

Glu

Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met
Asn
Cys

Lys

Gly
560
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Leu

His

Val

Pro

Pro

625

Asp

Tyr

Pro

Tyr

Glu

705

Ile

Val

Leu

Val

Trp

785

Ala

Cys

Val

Pro

Glu

Thr
Ala
Pro
Phe
610
Thr
His
His
Thr
Trp
690
Tle
Val
Gly
Thr
Arg
770
Asn
Ala
Lys
Ser
Tyr

850
Met

Thr
Ala
Arg
595
Pro
Val
Pro
Glu
Glu
675
Pro
Tle
Ser
Met
Pro
755
Thr
Glu
Leu
Thr
Ala
835

Lys

Glu

Thr
Val
580
Asn
Leu
Thr
Thr
Glu
660
Gly
Gln
Leu
Val
Cys
740
Gly
Thr
Gln
Tle
Leu
820
Tyr

Thr

Leu

Asp
565
Thr
Ala
Ala
Tyr
Leu
645
Trp
Leu
Met
Tyr
Ala
725
Val
Ala
Lys
Gln
Val
805
Ala
Glu

Leu

Gln

Lys

Asn

Glu

Asn

Gly

630

Leu

Val

Glu

Ser

Tyr

710

Ser

Cys

Thr

Ala

Pro

790

Leu

Phe

His

Val

Ser

Val

His

Leu

Val

615

Lys

Ser

Thr

Val

Thr

695

Tyr

Phe

Ala

Val

Ala

775

Leu

Cys

Leu

Val

Asn

855
Val

Tle
Lys
Gly
600
Thr
Asn
Tyr
His
Thr
680
Asn
Glu
Val
Arg
Pro
760
Thr
Phe
Asn
Ala
Thr
840

Arg

Thr

Asn Asn Cys

Asn
585
Asp
Cys
Gln
Arg
Lys
665
Trp
Gly
Leu
Leu
Arg
745
Phe
Tyr
Trp
Cys
Val
825
Val
Pro

Leu

158

570
Trp

Arg
Arg
Val
Asn
650
Lys
Gly
Thr
Tyr
Leu
730
Arg
Leu
Tyr
Leu
Leu
810
Met
Ile

Gly

Glu

Gln

Lys

Val

Thr

635

Met

Glu

Asn

Ala

Pro

715

Ser

Cys

Leu

Glu

Gln

795

Lys

Ser

Pro

Tyr

Pro

Lys
Tyr
Gly
Pro
620
Met
Gly
Val
Asn
His
700
Thr
Met
Tle
Ser
Ala
780
Ala
Leu
Tle
Asn
Ser

860
Thr

Tle
Asn
Lys
605
Lys
Leu
Gln
Thr
Glu
685
Gly
Met
Val
Thr
Leu
765
Ala
Leu
Leu
Gly
Thr
845

Pro

Leu

Asp
Ser
590
Tle
Ala
Leu
Glu
Leu
670
Pro
His
Thr
Gly
Pro
750
Leu
Ala
Tle
Pro
Ala
830
Val

Met

Ser

Gln
57h
Pro
His
Arg
Tyr
Pro
655
Thr
Tyr
Pro
Val
Thr
735
Tyr
Cys
Tyr
Pro
Cys
815
His
Gly

Val

Leu

Cys

Leu

Ile

Asn

Pro

640

Asn

Val

Lys

His

Val

720

Ala

Glu

Cys

Leu

Leu

800

Cys

Thr

Val

Leu

Asp
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865
Tyr Ile

Cys Cys

Cys Lys

Cys Phe
930

Lys Ser

945

Thr Ala

Ile Thr

Asp Ala

Asp Asn
1010
Tyr Pro
1025
Gln Ser
1040
Leu Val
1055
Ser Gln
1070
Ala Ser
1085
Asn Pro
1100
Ser Ile
1115
Pro Ser
1130
Ser Ser
1145
Lys Lys
1160

Thr

Gly

Val

915

Cys

Glu

Ser

Val

Lys

995

Lys

Pro

Arg

Leu

Ala

Leu

Val

Asp

Val

Asp

Gly

Cys

Thr

900

Phe

Asp

Ser

Ala

Ala

980

Phe

Ile

Phe

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Glu
885
Ala
Thr
Ala
Cys
Ser
965

Ala

Val

Val Val Tyr Lys

Gly

Pro

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

870
Tyr

Glu

Gly

Glu

Lys

950

Ala

Tyr

Val

Ala

Glu

Pro

Gly

Thr

Val

Asp

Met

Gly

Ala

Lys Thr Val

Cys Lys Asp

905

Val Tyr Pro
920
Asn Thr Gln

935

Thr Glu Phe

Lys Leu Arg

Ala Asn Gly

Gly Pro Met Ser Ser Ala Trp Thr Pro Phe

985

1000

1015
Gly
1030
Ser
1045
Ala
1060
Phe
1075
Ala
1090
Asn
1105
Ala
1120
Ser
1135
Val
1150
Val
1165

875

Ile Pro

890

Lys Ser

Phe Met

Leu Ser

Ala Ser

Ser Pro

Leu Pro

Trp Gly

925

Glu Ala

940

955

Val Leu

970

Ala Tyr

Tyr Gln

Asp His Ala Val

Arg Pro Gly

Lys Asp Val

Ala Gly Thr

Lys Tyr Trp

Pro Phe Gly

Cys Ala Val

Ala Phe Thr

Cys Glu Val

Ala Ile Tle

His Ser Met

159

Gln

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

10

1020
Phe
1035
Ala
1050
His
1065
Lys
1080
Gln
1095
Asn
1110
Val
1125
Ala
1140
Tyr
1155
Asn
1170

Tyr
Asp
910
Gly
His
Arg

Gly

Thr
990

05

Gly

Asn

Val

Glu

Ile

Ile

Val

Cys

Thr

Ala

Val
895
Tyr
Ala
Val
Ala
Asn

975
Val

Asp

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

Val

880
Lys

Ser

Tyr

Glu

His

960

Asn

Lys

Gly Asp Val Tyr Asn Met Asp

Ile

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Thr
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Ile Arg
1175
Ile Ser
1190
Val Cys
1205
Lys Asp
1220
Val Gln
1235
Thr Gly
1250
Ile Val
1265

Glu

Phe

Ser

His

Asp

Gly

Val

Ala

Ser

Thr

Ile

Ile

Val

Leu

Asp

Thr

Gln

Val

Ser

Gly

Cys

Val

Ala

Val

Asn

Thr

Leu

Val

Glu Val
1180
Leu Ala
1195
His Cys
1210
Tyr Pro
1225
Thr Ala
1240
Ile Val
1255
Ser Phe
1270

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

160

Asn

Glu

Ala

His

Trp

Ala

His

Ser Gln Leu
1185
Phe Arg Val
1200
Cys His Pro
1215
Thr Thr Leu
1230
Val Gln Lys
1245
Ala Leu Ile
1260

Gln

Gln

Pro

Gly

Ile

Leu
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J&44 TNF o /f %)

RTPSDkpvahvvanpgaegglqwinrranallangvelrdnglvvpseglyliysqvifkgggep
sthvlithtisriavsygtkvnilsaikspcqretpegaeakpwyepiylggvfglekgdrisaeinrp
dyldfa esgquf’giial

A CHIKYV ¥ #1545 49 TNF o )

SGkavahvvanpqaegqlqwlnrranalIangvelrdnqIvv,pse‘glyIiysqvlfkgngps_t
hvllthtisriavsygtkvnlisaikspcqretpegaeakpwyepiylggvfglekgdrlsaeinrpdy
Idfaesgqvyfgiial TRGGS

Y ALA5-4R 6 TNF o 694535885 7|

Tccggaggtaagcectgtageccatgttgtagcaaaccctcaagetgaggggcagetccagtggetgaaccge
cgggccaatgccctcctggccaatggcgtggagctgagagataacca gectggtggtgccatcagagggcectg
tacctcatctactcccaggtectcttcaagggecaaggcetgeccctccacccatgtgetcctcacccacaccate
agccgcatcgecgtctecctaccagaccaaggtcaacctectetctgecatcaagageccctgecagagggaga
ccccagagggggctgaggccaagccctggtatgagcccatctatctgggaggggtcttécagctggagaagg
gtgaccgactcagcgctgagatcaatcggeccgactatctcgactttgeegagtctgggceaggtctactttggg
atcattgccctgacgegtggaggatcce
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AmpR_& 3h-F
BFEHK_
VLP_CHI 512 #4k
8404 bp
71%:!5\ e
AN CHI 512
N\
poly A
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8410 bp
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8416 bp
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VLP_VEEV VLP 518 #4k
8431 bp
ﬁiéw T—
RE: 7N
\ —
h VEEV VLP
N\
poly AT

K 6
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RFEA___

VLP_VEEV VLP 519 #4k
8431 bp

ALE T
T AEAN

" VEEV VLP
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AmpR_ BT Y

RBF G
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T

" VEEV VLP
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