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1. — A, 29 F5 445 M B VRN 1 AT AR 1 PD-1 (30 R R AT AR 1 PD-1 IEAA (9370 S f b
(RIS o

2. BURIEER 1 50RL, I op Bridoss 3 45 04 B B R A e M/ B (1 EL AT E2.

3. BURESR 2 [ 5seRE, Jorp 22 /b — R4 B PD-1 BB R B R 2D — BT 42 B PD-L1 19458
SRR NI A E2

4. BURIZR 1-3 HAE— TR R, 2L rp BT Sk B — AN B2 AN N BT 4 H PD-1
(R (A 1 B2, — N ERE MU E [ BL A— AN B 2 AN AR 4 R I S 7L 8 s ke
ok, IF H I, Bk N T4 E PD-1 3R E 1 B2 B SEQ 1D No. :33-35 fift
FRE IR LAY, IR A A EL B SEQ 1D No. :37 AR MR F IR s kA
FeH SEQ 1D No. : 38 {RFR I EIEIR 7 FIH Ak -

5. BURIER 1-3 E—T ks, Hd Bk Sk — N 2 MEANAATAE R PD-1
(3R A 1 B2, — B E MU E (1 BL A—ANBE 2 AN AR R 4 025 4 3 s ) s 55
FESURL, JF B A Bk $iE N A f74 B PD-1 BBt R B AR & 1 E2 BH SEQ 1D No. :39-41 Frft
FKREIER LA, IR A E A EL B SEQ 1D No. :43 RAE MR FE I kAL
FEH SEQ 1D No. :44 ARFR IR IERR 7 FIH k-

6. BOFIER 1-3 FAE— TR, o i SR H— DM AR A A T4 H PD-L1
(3R A ) B2 — B MU E A Bl A— AN B 2 AR S S R 1L s Sk
R0k, I H A BT id s N A TR E PD-L1 ISR R (1 B2 B SEQ 1D No. :36 AR IR
FR VAR s TR (A EL FHSEQ 1D No. : 37 fRFR MG LR T 4L % s ik A< 5% FH SEQ
ID No. : 38 AR IR IR 7 71 4 Bt o

7. BUORELR 1-3 AR — TRk, e Frid ok — A B2 MR T4 B PD-LI
(3R A E A B2, — N EZ MO E A EL A —AN 82 AR e A 28 N 3 bz 9 5
FESIRL, F HH A Bridsd NG T4 B PD-L1 FIF R AR E 19 E2 | SEQ 1D No. :42 f8R MK
G TP AR RIS EL B SEQ 1D No. :43 AR ME LR T T4 % s BT iR 4K 55 i
SEQ 1D No. :44 AR MR FL I 7 71 2H il o

8. FH-SBURI L3R 4-7 F T — T 00 1 2 IR 77 71 LA 90% DAL [F] — MM A L R P 7
21 BRI SR .

9. — R B MAZIR 2 F, KA & T REBRZR 1-8 oL — TSR A% R 7
.

10. —FA BB, H 5 SEQ ID No. :27-32 FrtR MZ RT3 B A 90% LA
A — M A R 7 7 A

L1 AL S AR ZER 9-10 WA — TR B 7+ LA, A Frid 8 Eia 0 & 5 Frid %
B oy FHAE PR B R IA I P

12. —MEWEEY, OF

(a) BUFIER 1-8 HAFE—TRURL AR ZER 9-10 FRAE— I RIAZ IR 53 F1 / BB 2L
R 1L AE R

(b) 242 bRl a2 (34

13. BURIZESR 12 2 G410, o Bk 29 S H 0 1

14, BUREER 1-8 HAFE—TRHURL AR B3R 9-10 FRAFE—THIAZ R 53 F1 / BUBUR 2L
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SRR T 3 Ti6 77 BB e AE B A% e 7R FLah P b = A2 9t PD-1 B PD-1 i
PARBIFUAAS B G L G B 4 PD—1 5 PD—1 T4k 2 7] A LA A il PD—1 3%
PERI 2L S 2 I g

15, — Ry, B

(a) EAHBRIER 1-8 L TR I 25 A ) A

(b) FH—MEHBHMER 1-8 PE—TIBRL KA S,

Horp (a) SRR (b) hPTR S IRRBURAS [ (1199 BEAERIORE o

16. BUMER 15 (255, o () RS RRC YL B fEm s HERROF H (b)
B BRIURL 2 PN B 5 i 8 0 7 RERIURL, B (a) v A0 35 AR RIDRE g2 P s o 28 973 B A
R H. (b) th A2 BORURL 2 L B HESR 2 R RN .
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€14 PD-1 1R 8k PD-1 ERiA /R A9 5% = 4E Bk

[0001]  AHSCHIIFHIAE X 5| H
AHIEFERT 2013 4 7 A 12 HIRAS I3 EImE &R 1G5 61/845, 712 (AL &R, Frid
I o= 0 FR U 4 A 2R 51 455 BA e

ARG
[0002] A B KA & B 45 A0 s FURIART AR PD—1 B PD—1 BE A4 A 470 5L 40908 7 R R,
DAL AL i ORE B 24 B WD B2y L LA e B o i A i 45

BERA

[0003]  FEFPE4HMUAET: | B PD-1 (H#kJy PDCDL) 2y CD28 MBI 50-55 kDa [ T
B A7 A, FLm Ik 5 R S PEECAARAE LA A SR T AR R A2 AR SR T, O B RAE E
Byt 52 R 4E R R EH

[0004]  PD-1 HuJiR LT S e 2% (B T T, 046 B 5 S0 % s I G0 I gL ez 1%
A% o ORI S 2 o

[0005]  PD-1 7E 7% AL T 40 Ml B 40 i A & W 48 e (19 3R i) 3R &, (Y. Agata 5 A,
International Immunology vol.8, No. 5 p765-772, 1996) {&/r5FFEEAERIZE RG T K
P E BRI CTLA-4 AHEL, PD—1 B8 )32 Mo 618 =45 s N2 o

[0006]  — %M & , AFAE XS H (k2 4 HAA 2 T S i e a0 B B S0 0% B0 - 28 0 PRI
NE I B BB HE R AR | SR BB R % RS — AHICIRRE VAR TT TE I TR oK . X 2
I FR AR ) G0 0% RLZE U 1 AT IE Ak PD-1 I A AR 5E

[0007]  PD-1 HABMECAE, PD-L1 (FEFPEFETCECAA 1 B PDCDLL B B7-H1) fIPD-L2 (7%
JPPEFETCRCAA 2 8% PDCDL2 8% B7-DC) , A BT ZXIRECAA R A% 17

[0008]  7E—Fhridith, BEIT PD-1 Ko HE4A (PD-L1. PD-12 8% % ) (KA B4R Al A s
o 85 B T E R A 2 77 =

[0009]  US 5,629,204 f1US 5,698,520 ¥ 5 A PD-1 R E A g hs pirid & A 1
DNA, 3f HZ 8 PD-1 Z& A T30 97 2 Pl gt ez 36 SO BOm s 55

[0010]  US 7,595,048 A1 US 2011/0081341 34 ke LA PD-1.PD-L1 5% PD-L2 5 5 i S
NHIE 5 RAE R S 3G o T e BUR SR T A A Y UL A BT %

[0011]  JLE KA 2 4 7] IEAE NF0 58 58— 3 AT AN 55 4+ 2L PD-1 idd . IhAb oy 3
e T B BT a6 PD-1 2 E I AR B 5e 2 1G4 JUARED Merck [ Lambrolizumab
(MK-3475) . 56 4= H$ A PD-1 #4£ B Bristol-Myers Squibb f{J Nivolumab (BMS—936558)
FIASFE MW PD-1 i /& FEWTr PD-L1 f) Roche Genentech [£] MPDL3280A.

[0012]  SRiMM, VR 2N 75 80 [E) PD—1 f 58 S 250 22 4 AL &40

[0013]  JEEFERURL (VLP) oA A7 5 0E B R 28990 B (I 4l 23 AL AR B = i 2 BL R A 1 2
B A5, VAR b 7 A B g A R A L R 0 e o A T S N D BB PR A T VLP
HE T C4 T Ak :GlaxoSmithKline H) Engerix® ( ZBIFRHEE ) Fll Cervarix® ( AHL
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SR EE ) LAS Merck and Co., Inc HJ Recombivax HB® ( ZBURF#¥RE: ) A Gardasil®
(ANFLKIBREE ) N—2esef], JLe 36T VLP (P55 5% v 70 I PR 50 h 30 4b T 1 PR AT VP45
o, 45140, B R ANV ER R TS (Norwalk) AN R4 VLP, ¥R& e VLP 3SR
AN FE R AIT 70 T, R AR I PRAT I B Do RHUAR VLP A2 77 1 & B AE Rk P45 L 1
WFRAL B = Tl AR E AR 7 20 B A NI R PRR. £1BE SR
et AR K56 & SR AN B T P i T ik VP BB AR I K J fRT A 28 1 e D K FH T3 7 BTy 42
FhEIFET VLP [ EREVETIE T (vaccine blockbuster) (Expert Rev. Vaccines 9(10),
1149-1176, 2010),
[0014] H MIEFLE R EE (Chikungunya virus, CHIKV) 7E 2004 =M H JE W5 Z H I,
Z R ER AR B AN Ca B e 1780 5 N . AEBZ 5 W BHUR BT VE UG 00 T 1%
P )7 B PERZIRAT TR R AR R 20 T — A I A AR R B S HRIE R AT MR AL
RS B A VLP AR N R KK 32 J% e (Nat Med. 2010 March; 16(3): 334-338),
5 H LA H AT 2012/0003266 AFF T A A HE N EAEMRBFSEWEAKNAHT
e 11175 o0 B GL BOH: 8 /D — MeRE IR (1) S0 0% 1) 2 L 5 R i BB R A5 P 1 s B A UL
(VLP) - W02012/106356 2~ 1 £ i 75 o A S50 75 & — o7 (5098 RO T B oh A A 7
B I 0 B B B B SRR BRSOk (VLP) RN TR s BAm I VLP AR =77k, (X
5| IS CikiEst 5| e ARIA 3 ) .
[oo15] K WIMEIA

R —J5H, AR WM ERES W EANE B MTAEA PD-1 KHLEMATAE B
PD-1 BCAR I B R R HL R RS
[0016]  FESE —ANJ5 I, AN K W A& H T 30k A0 5 5 45 1) 2 VN B0 SR I RORE [0 A%
B 7 HN AL IR 9 Pk o Jsae AT AR B PD-1 ST AIRTAE B PD-1 FCAR B
[0017]  ESE=ANJT 1, AR WS t— P29 G MAE S A S 25 &, K prid
HMAEAEMAS A RESWEAMEBATAE B PD-1 BPTEMATA B PD-1 FoA& 4T (1)
LR RURL s BCE & T 2RISR (A% B 1R 7 5 A% IR o0+ B iR ki 0 S i iR 45 M
Mk BRTAEE PD-1 PUERATAE B PD-1 Bk f Bt BB s AZ52 b ] 8252 134k
[oo18]  FESEVYANJy I, A K HRAL T A m B 45 M B B A B AT AE B PD-1 IR AT
A= H PD-1 Fi A (40 BP0 5 BRORE, BB S TR s & ks (A SR s ds i s p Ak
HATA A PD-1 FIPUEAATA B PD-1 BLAE ISR PR ) R R 7 2 AL IR 4+ T
it T AE 520 TR T S5 OB YR YT R BB YT A% BYim I 29 A S e 2 K FH
[oo19] B IEIfRTIE

&l 1 87~ ELTSA 94558, Hodar il 75 N PD-1 (1-167 aa) Z55HIHILAE.
[0020] & 2 7R ELISA (&5, Kol 175 PD-1-Fe Z5 & ik,
[0021] STy SRR

(1) R aE S Ak B AT H PD—1 B Us AT A B PD—1FCAA 1 iR B 4 iR 1

R —AJ5H, KRN RESWEANE B MTAEA PD-1 KHLEMATAE B
PD-1 BCAR I B R LR RS o
[0022] AR R T IR SRR ) AR T . SRS 4

5
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HART, — DB A BRI AN B B E e

[0023] Ak B4t AU RT A B BAR 2R 75 LA BIRE 1) /D —MmE g &
Bl ii) Z=AD—PiiTAE H PD-1 WHLR B R D —MfiTA H PD-1 EiAR Bt . Fird 22 /b —Ff
I3 B 45 10 £ 1 AT FH— N B AN PRI 1 BOIR A R B A 3 DU jAR B P 4 £ 1
Kio FE—/NSEHETT 9, AR IR AL R 2 A 22/ 10 nm, B40, %270 20 nm, fLik % /0 50
nm [ ELAR . 7E—NSEHIETT S, ik R 73189 100 kDa - 100, 000 kDa, fEi% 400kDa
- 30, 000kDa.,

[0024] ARG, FH-T- 2% & BH 08 5545 14 £ 11 ] MR B3 B B R B R AT AR M B 454
HE . B, A8 B FR AL UL AT A8 BE AR , 0. 45 M FR 58 53 B8 B B B AT AR I B A
IR o

[0025]  FFJps 3 J8 A1 2 8 25 J 1 S B 4G, (HAN PR T, A% 88 (Aura virus) . ERPEE
% (Babanki virus).ES &AM E (Barmah Forest virus) (BFV).HLEEHE: (Bebaru
virus) . REHFEIHRE (Cabassou virus) 3L E MR (Chikungunya virus) (CHIKV).
%77 5 i 28 9% B¢ (Eastern equine encephalitis virus) (EEEV). & %% 8 (Eilat
virus) . MR T (Everglades virus) B (Fort Morgan virus). ih &9\ &
(Getah virus).&=i#h J 95 (Highlands J virus)&Hiinziws (Kyzylagach virus).
LV B9 5 Mayaro virus). Me Tri 9% &8 KM /RE B (Middelburg virus) . 3 #iA
M+ B B (Mosso das Pedras virus) BB¥IAiE: Mucambo virus) . B AF25% 5
(Ndumu virus) .BKJE B (0’ nyong—nyong virus) HEZa740 i 2 (Pixuna virus) . HHR
WHEE R EE (Rio Negro virus) % Hiin[9i# (Ross River virus) (RRV) . £ i R 200
JiE: (Salmon pancreas disease virus).PU[JH| 5 £EMIEEE (Semliki Forest virus).
L BN EE (Sindbis virus) JFE T %59 EE (Southern elephant seal virus). &
AR EE (Tonate virus) JHF% £HiEE (Trocara virus)  SZ09%# (Una virus) &N
I 7 5 i 2¢ 995 B (Venezuelan equine encephalitis virus) (VEEV). P47 5 K %8 95 55
(Western equine encephalitis virus) (WEEV).FLE®[Rs (Whataroa virus)./Je
D EE (West Nile virus) . EHF#URT (dengue virus) JHEAL 4 (tick—borne
encephalitis virus) FIE#HURE (yellow fever virus).

[0026] JEEAMEA AR EABEED . BRBHEESE. Wik, HTARKHK
REAS W E AP HASREAM / BUEEE AN/ B B RERSAKRE A/ B
HEMN /BB A SERE T R, AR IR KR SRR U AR 7S E2 AT EL Bk
BERFEE2 M Ele ARRHUEIE A B2 o B140, A% B BRBLIK 0 F R0 ] i 41 28 240
MK FE.240 A EL A 240 A E2 EEEATE G Hop PD-1 U5 A A E2 A

[0027]  QIARSCHTE I, ARGE “PD-1 HiuJal” 248 M PD-1 AT E . Piidtth, PD-1 AN
PD-1. fiT4H PD-1 WIHUE P4 PD-1 194 Be B PD-1 Jr BE T M) o

[0028]  QIA SRS IR, ARAE “PD-1 FAEHUR " &8 M PD-1 BECARAT A P )5, PD-1 1
A& () SE B EE , BN PRT, PD-L1 A1 PD-L2. fLiHe, PD-1 HIEC44 M A PD-L1 BLA PD-1.2.
fiT4 & PD-L1 405w 4 PD-L1 B PD-L2 [¥) )7 Bt B PD-L1 B¢ PD-L2 [ v BLIATAE)
[0020]  HITAEA W R ML AU AT &L &5 B B oh AL A ¥ PD—1. PD-L1 BY PD-1.2 ) Fy BL Al
F£T PD-1.PD-L1 BG PD-L2 MZFERRFFIM / B = R A5 F%.

6
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[0030] 34, FI-T-7E40 i v 48 A 39 7 B Rl B A, T PD—1.PD-L1 B PD-L2 R 1) v Be 2 i3
&0 F PD-1. PD-L1 8% PD-L.2 FRIE I F B At ikt , JuAs A& IH SR AL () ki BT A2 5 f B R
(470 BE T PD-1 55 PD-L1 8K PD-1 5 PD-L2 Z (M)A ELAE A . FTAES0 R 8 G PD-1.
PD-L1 BY PD-L2 (¥ B¢ Al 4 10-300 N ARV L (4140 10-120,10-30 BR 15-30 M2 FE IR
BRAE ) Ko

[0031]  FE—ANSLita s Zrp, L&A TR 38 FH B B AR U7 e P R BOR SR A7 AE
(6 5 Z P i 1 B A B AR 2 1 1 A4 P 0 S RS A, BRI N- s ik R C- ik gk
2 1) (7% 1A BE S Sy 30A BT N, 403, T Ad A 4 2R AL HE PYMOL (491301 PyMOL v0. 99:
http:/www. pymol. org) Wit T 48K B I de (L R B o AE— SRt 7 2, JUs
N- SRR L O i L 2 () (25 AR S 2 30A  (42) B /1. 20A B /. Bk 10A B /)
(it 5 A-15 As A-12 As A-11 A5 A-10 As A-s As A-15 A.s A-13 A.s A-
12 A.s A-11 Ao A-12 Ao A-11 Ao A-10 Ast 10 A-11 A).

[0032]  FH T 7 i Jid Hh 3 A % PD-1 v B I s 48 A0 K8, (H AN BR T+, Inwyrmspsngtdklaaf
(SEQ 1D No. :4) . mlnwyrmspsngtdklaafs (SEQ ID No. :5). vlinwyrmspsngtdklaafp
(SEQ ID No. :6). gaislhpkakiees (SEQ ID No.:7). cgaislhpkakieec (SEQ
ID No. :8) . VLNWYRMSPSNQTDKLAAF (SEQ ID No.:9). GAISLAPKAQIKES (SEQ
ID No.:10). RNDSGTYLCGATISLAPKAQIKESLRAELRVT (SEQ ID No.:11) A
RNDSGIYLCGATSLHPKAKTEESPGAELVVT (SEQ ID No. :12) . FI-T-7E0 )5 F /3 A1 PD-L1 B¢
(K S2 45 A0, (R ASPR T+, CIISYGGADYC (SEQ ID No. :13). CMISYGGADYC (SEQ ID No. :14) .
LQDAGVYRCMISYGGADYKRITVKYN (SEQ ID No. :15) . LQDAGVYRAMISYGGADYKRITVKVN (SEQ ID
No. :16) . DLAALTVYWEMEDKNIIQFVH (SEQ ID No. :17) . DLAALIVYWEMEDKNIIQFVHGG (SEQ ID
No. :18) \FTVTVPKDLYVVEYGSNMTIECKFPVE (SEQ ID No. :19) .Lqdagvycciisyggadykritlkvn
(SEQ ID No.: 20). lgdagvyaaiisyggadykritlkvn (SEQ ID No. :21).
dllalvvywekedeqviqfva (SEQ ID No.: 22). dllalvvywekedeqviqfvagg (SEQ ID No. :
23) Fll ftitapkdlyvveygsnvtmecrfpve (SEQ ID No.: 24).

[0033]  PD-1.PD-L1 B PD-L2 /v B BUATAY Al i@t PD-1.PD-L1 B¢ PD-L2 v B¢ —ANBUJL
NG LR IR B AN B R BB Bl % o FE— N SEHEJT %, PD-1. PD-L1 B PD-L2 J7 Bt
A5 RIRAEAE R PD-1.PD-L1 B PD-L2 [ AH B2 A B H A 222D 70%. 75%- 80%. 85%- 90%- 95%
3 98% M LR 7 FI A — Pk, AE— A7 &£+, PD-1.PD-L1 BY PD-L2 Bt IRT M A H
H T RARAEAE R PD-1.PD-L1 B PD-L2 FUAHRL A B Al / B INE 2 10% H a2
BRI RARAA

[0034]  7EANA A B B4 i B RURL H , 998 35 45 1 B VRN i ml e ek s 1 45 1 B R AEAE I
2D — A E AL S PR P AR B D — AN A SR

[0035]  HIAS SRS IR, %A “ 58— o 7 R “ 58 iy 87 e FRH h — AN LR
WY SRR B AT A

[0036]  7E—ANSEiti R, WS E AN TUR EER G £ DLiE T =, Al fERUR
9 B 45 48 T 1 1 N- I Bk L 2 () A/ BRAE S0 i R0 5 45 M B I 1Y C— I 2t 2 A N — >
EEZ:

[0037] o B0 B 45 4 £ 11 T AT I 9 FH TSk AR o fE— RS Ty B, SR EUR

7
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BEWEOAT —PNERE ARk B, B3k B 2-25 MEUIERRA K. @, HoR 2-15
MNEIEIRA, RAE AR LT T H AR AN, i, A s Bk 5
[0038]  fE—ANSLET &, Hhgmid i 4 W E AN 2 R RS MR 2% T RE
BB A WAL R 4 E18 20 M RIS ATAS 58— 4oy N 38 ey mi o kB e 22
FEIXFME DL T, o3 B 4504 B AL B B IR e o R TR SEte 7 58, 35— FE A sl / B
S5 AT ] ARG B (A BT R A MBI, SR A IR FE A M R B
73 I AFE SG. GS. SGG- GGS FI SGSG 75 N Ik, ZE L 5R g 4.
[0039] R EEEME A SRS FEAR, IR SR S AL s Al A 2
RS, IR 222 RN &) o
[0040] A2 BBk 57 ) K 9] 49 5, {5 A R T, SMPH. Sulfo-MBS. Sulfo-EMCS. Sulfo-GMBS.
Sul fo—STAB.Sulfo—SMPB.Sulfo—SMCC.SVSB.SIA FIT] M\ Pierce Chemical Company 3k{5H]
HB A,
[0041] ALt , fi 5 vl /B R imad L D8 TRE VAR = (M B A B e B B AL B R B 4514
AR TR EA e e A =
[0042] A% BH A {3 FH A AL i R s 2 45 ) i 1 B0 N e D i 28 s B 45 1 R R R
FUE MEERZE N B PL S I 2R B AR E AR R — PR MEREEAN / K EAR
RN
[0043] AL & HES R B S A HE, (HASER T, 37997 1 LR2006 OPY-1 FIEE#% o
[0044] 2PN I S G 28 95 B 1 SE A48, (HA R T, TC-83.
[0045] A% BH A BB AL i e B3 45 M B B W Iy S i 2R B S M R AT AR
ATENR SRS M E BRI E A . BINE AT A RRFERR SN EO T A B
FE—NSEHE T 8 R BRI A S REAE PR B A/ BUB IR A BT 20 70%. 75%.
80%- 85%. 90%- 95% B 98% 12 F B Fy- 7| [A] — 1tk o £E—SLi 7 &, B4 & 1A N H P 7R R AR
FAERREAR TN/ BUBE S B AR Eahk B HA / BURINE 2 10% B2 BRI KA
Mo G, AFEAR R B BT A 23 P S-S G 28 970 B 45 1) B T IR 52 N BN KB4A B K64N
[0046]  JEAL 5 HEBLZ: P Sty 15 i 28 98 B3 45 M B 0 ] FH AKX 55 B2 R EL 2H BBl 5 K 7 B2
FIEL,
[0047]  JE AL & w5 45 0 & (1 10 sE ) B 5, (HAS R T, 22 4L & 9% B 4% 37997 (M 4K
7% -E2-E1 ML & FEm 55 LR2006 OPY-1 {4 5% —-E2-E1,
[0048] 2 Py it For 15 Fii 78 95 73 45 14 5 13 I S0 A 8, (RS R T, 25 1N St har 5 i 28 8 Bk
TC-83 K47 —E2-El

— AN TR AL RS 75 45 44 5 (17 B E Genbank & 3% 5 ABX40006. 1 i, H i
WEIR (SEQ ID No. :1) :




N 105358683 A i B B 6/19 7

T — AN TR I B L AR B 45 44 B A R FIAE Genbank & 5% 5 ABX40011. 1 2 fik, 1
FARWT (SEQ 1D No. :2) :

— AT PR 2 N Hf L ) N 9% 975 B 45 M B (A E Genbank &35 101443, 1 (http://
www. ncbi. nlm. nih. gov/nuccore/L01443. 1) 4L, HEAR W (SEQ ID No. :3) :
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TE—ASLE 5 b, 58— B A2, Ik U A IR R S = . fE— N SEi )y
R, B R A EAL, IR R I R S
[0040]  HR4E A K B, W IR AL AL & HER T A UR B S N B by 5 ik 28 0 B A R, LA
FEALE MBS N B i 2 B 45 M SR RNIE B AT AE B PD-1 BB AT AR B PD-1 Ak
(%11 PD-L1.PD-L2) ({4t 5 BT , o o Biidt B AL i 9 B 45 4 B 1 BOZS N B 5 i 48 9
BRI PLEAE AR A R RIS .
[0050] WKk AT H PD-1 U AIfTAE 5 PD-1 Fodk (%10 PD-L1. PD-L2) (¥4I 1)
Pl 5 B AL TR 55 45 40 £ 10 B PN b B T 28098 B3 45 0 2 1 AR ART A LR e 9 B, T
Wk B ATAE B PD-1 BIPTEAATA B PD-1 Fife (fltn PD-L1, PD-L2) HIHuJE iHn i HE AL
eI B 45 A0 R 1 B N S P T 8 968 BE 45 AN B B N- B C- v BB ERIR) B 2, BT
AT E PD-1 TR AIRTAE [ PD-1 FLAk (11 PD-L1. PD-L2) (4T BP0 dl A AL
R A AR W IR S R RS E AN .
[0051]  7E— LTy e, 20 —Fik BATAE B PD-1 PR AT B PD-1 Btk (4
W PD-L1. PD-L2) (40 B0 4 N\ AL 15 FHm 25 45 1 B 1 B N Bahr 5 il 28 8 B3 45 1 £
FRE2 . B, T RALE IR EESWEN, 2/0—FE A A4 8 PD-1 MEUEATA E
PD-1 ficd& (440 PD-L1.PD-L2) MIHTE KBTS AE SEQ ID No. :1 B 2 (5% 519 1 520 2 [H]
(BRI SEQ ID No. :1 3% 2 19 519 £71 G F1 520 78] Q 2 [7] ) . SEQ ID No. : 1 B 2 f5%3E 530
1531 2 [H) (EPSEQ 1D No. :1 B 2 (1) 530 HL[1 G F1 531 A2 S 2 [6] ) ~SEQ 1D No. : 1 BY 2
(P53 531 A1 532 28] (HP SEQ ID No. :1 3% 2 (5 531 £ S Fl 532 7/ N 2 [8] ) LSEQ 1D
No. :1 BY 2 B%R3EE 529 #1530 A (HP SEQ ID No. :1 BY 2 Y 529 71 G Al 530 A7 () G 2
[B] ) VB SEQ 1D No. :1 3% 2 [F%%HE 510 F1 511 2 [f] (B SEQ 1D No. :1 8% 2 [ 510 £i7f¥) S 1
511 A7/ G (7] ) vB SEQ 1D No. :1 B 2 HF%HE 511 M1 512 2 A (EI SEQ ID No. :1 B 2 )
511 718 G A1 512 A7/ N 2 J8) ) vBE SEQ ID No. :1 BY 2 [Kh% AL 509 F1 510 2 7] ( BP SEQ 1D
No. :1 B 2 [#) 509 A7) Q #1510 A7) S 2 [8] ) #E N VLP_CHI 532 %4k (SEQ ID No. : 25)
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A T & AL B R B RL, Horp 5 7E SEQ 1D No. 1 BY 2 (%R AL 531 il 532 2 [H] 4
Ao
[0052]  fol4n, o¢ T2 W mH S i R R 45 B2 1, 20— Pk A AT4 8 PD-1 3@ AT
42 F PD-1 ik (4t PD-L1. PD-L2) HIFUEEHTEAE SEQ 1D No. :3 [%kHE 517 M1 518 2
(i) (B SEQ ID No. :3 B 517 7 G A1 518 71 S 2 [/ ) \SEQ ID No. :3 f5%E 518 F1 519
218 (B SEQ ID No.:3 [ 518 f7f¥) S 519 A7) S 218 )+ SEQ ID No. :3 [5%IE 519 Al
520 2 [6) (BP SEQ ID No. :3 (K] 519 fi7 ¥ S F1 520 fi7 ¥ V 2 [] ) . SEQ ID No. :3 [k 515
1516 28] (BT SEQ ID No. :3 ) 515 A7/ L A1 516 A7/ S 208 ) SEQ ID No. :3 [hkIE
516 F1 517 2 [ (BF SEQ 1D No. :3 (1) 516 £57 /¥ S A1 517 7 #) G 2 [[] ) \SEQ 1D No. :3 [F5%
F£ 536 M1 537 28] (EISEQ ID No. :3 [ 536 A7/ C A1 537 A7) G Z 1) ) JSEQ ID No. :3 ]
k3 537 A1 538 2[R ( BN SEQ ID No. :3 f] 537 7/ G 1 538 7/ G 2 [A] ) W SEQ ID No. :3
[IFR L 538 1539 2 8] (HP SEQ 1D No. :3 [¥ 538 £ [ G F1 539 £7f% T 2 A ) . VLP_VEEV
VLP 518 #f& (SEQ ID No. :26) BJFH-Tfill£&Z ] B 5 ixi 28 o B AR 0RL, Hrp 4L R AE SEQ
ID No. 3 (A% 517 M1 518 Z [AlFE N
[0053]  FliEy & AT ARG S R R IE . AT ] 2 Ph R IA RA R ISREGE A - BT,
Al & 82 IR AE 293 40 SO 4B K B AT 1 Rk .
[0054] T4 HAEALE MM EE (CHIKV) BUZE W ImHv 5 ik 28w EF (VEEV) IEE AR N RIRAE
FERREEABHRIEED
[0055] PR ATABRMENEDSTAEAERNEAQR SN, Al E %K, A5
SG+ GS. SGG+ GGS. SGSG M1 TRGGS. fATA AWM B &E A (F X NPFV”) 514 H
PR B A (8 SCRR N “PFA”) B 48 & 1 sE 4] A 5, (B A BT :PFV-SG-PFA-GS-PFV,
PEV-SG-PFA-GGS—PFV . PEV-SSG-PFA-GS—PFV . PEV-SGG-PFA-GGS—PFV ., PEV-SGSG-PFA-GS—PFV
M1 PFA-SGG-PFA-TRGGS-PFV.
[0056]  7E—ANSEHt T &, AR RS TA B R E MR E (CHIKY) BN inhi 5
i 78 9955 (VEEV) BIEE [ 5674 8 PD-1 5L PD-L1 1985 (A RIBh-& 8 (A 1095 B ke kL, Horp Py
IR FR PR S 5 5 SEQ 1D No. :27-32 FARE KR H 1R 2 5 I I T I 214
ARG e NI LA (o140 293F 4 ) 4. X TixsLit /s &, B4 & A
AT AR SR AL 3 BEARE RO, BT Al & sE Al B a5 5A 5 SEQ 1D No. :
27-32 BLAG F /0 70%. 75%. 80%. 85%. 90%. 95% BY, 98% 15 KR ST 71 [F]— Mk (% B 18 7 91 (%
B T e NI FLEN AN (901 293 41 ) il &
[0057]  FE—ANSEHt 7 R, Ak B A5 LA BICH BT 2R R R B R

—AMEEAMELEMRE (CHIKV) BiZ W EGH Sk 2% E (VEEV) AR ;

—AE AN ESLE R E (CHIKV) BN EGhL S i #4875 (VEEV) [ EL f1

—AE LR T (CHIKY) B2 W Imhr Sk & 8 (VEEV) [ E2, Hodhik 5177
4 H PD-1 WIHUEAATA B PD-1 B4R (440 PD-L1. PD-L2) HOHUIR M H0 IR TE AN L & FE0w
B (CHIKV) BRZE W 3m i B 28 9% 5 (VEEV) [ E2 . a0, A& IR (& DL B BA R
H RS IR B AR RIURE «

240 NMESLE MR T (CHIKY) BRZE NI Bk 2w E: (VEEV) IR

240 NEFLE R ER (CHIKV) BUZE N b S 28 i 88 (VEEV) B EL 30
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240 NMEFLE MR (CHIKV) BN 34 B w2 8 (VEEV) 19 B2, Kok BATA
PD-1 (I HLJR A ATA B PD-1 FEAK ({54 PD-L1. PD-L2) [0 5 6 4 i 4 N 3t L 15 T 55
(CHIKV) BEZE P Hfihr i 2895 (VEEV) BIBEAS B2 s
[0058]  7EiZSEjifa /7 &, AN A HUER E2 AT SEQ 1D No. :33-36 FrARR IR EEIR 771
YR sEL AT EH SEQ 1D No. :37 R MBI P AN A Bk s JF HAKFE AT B SEQ 1D No. @ 38483
()2 IR T B 2R s BR

FENAPURM B2 AT SEQ 1D No. :39-42 FrACR R 74K sE1 Al H SEQ 1D
No. : 43 (RR WA EBR T HI AL ;I HA SR H SEQ 1D No. : 44 R WA EERITH K .
[0059]  BhAk, 5% T % SLit 77 &, 184 10 3 L & M 5 (CHIKV) B 23 Py 3 v 5 i 28 973 55
(VEEV) K55 B EL B HEm 5 (CHIKV) BiZE N Imhi i 289 8 (VEEV) E1 R 1) 5
FLEMEREE (CHIKV) B2 W Imbs i 2893 8 (VEEV) E2 m] H T BTk sEERuni . 44, 1&
WRIZEFL & fEm R (CHIKY) BRZE N Imh E i 285 8 (VEEV) AX5%n 5 SEQ 1D No. :38 B SEQ
ID No. :44 fRFE WS H: BT 5 B A F /D 70%. 75%. 80%. 85%. 90%. 95% BY, 98% 115 L1 1T 71 [F]
— Pk AR AL B R R (CHIKY) BRiZE N Imhy H i 85 85 (VEEV) E1 R[5 SEQ 1D No. :37
B¢ SEQ ID No. :43 AR A LR T I E A £ /b 70%.75%80%- 85%-90%- 95% BL 98% [ & Ft
BB [E P A/ BB L& e E (CHIKV) BRE W Bad S48 9% 7 (VEEV) E2 A
5 SEQ ID No. :33-36 B{ SEQ ID No. :39-42 FrCER IR ILm 75 B AT Z /0 70%. 75%. 80%.
85%-+90%- 95% B 98% AL T A A — . [FIFE, BIHHIAL 5. E1 B E2 A Y H s 7E | SEQ
ID No. :38 B SEQ ID No. :44 AR FIR T PN H AR 5% B SEQ 1D No. :37 B SEQ ID
No. :43 ARR KR ELBL 2 LR EL AT/ BUH SEQ ID No. :33-36 B{ SEQ ID No. :39-42 4%
FHVRFIR P H AR B2 fFLal E o B / BRNINE £ 10% ZIERR I RAR A
[0060] 35 B Ao UL ATl 3eb o0 A0 5 B AT G 0 B 3R 0 B AR RURL IR A% 7 R 17 51 I DNA 4351
RIKBARGI NN (501 293 40 ) PRI FH 8 15 400 7 12 DA 2% A2 435 77 2 [l WA B3 A R i
o
[oo61]  (2) AZIFER . #AA . 15 3 4i iy

TEEE AT, AR IR & T RIS BT A HF R0k 1A% B 7 2 % B8 5%, T
SRR A, A 975 T 45 A B TR L RTAE 1 PD-1 RIPRRFIATAE 1 PD-1 T R i 4L
[0062] 7 & WHR AL UAZ IR 3 —F P A FH T 3Rk AL 5 s 55 AR UM B 2% P Bt -5 I 48 9
BEREURL (1) 2 B AL R 4 F, BT i SR AU M B 45 M B T RNE B AT B PD-1 (147
JEAIATA B PD-1 BCAR 3R i B 5L
[0063]  AANIIE AR A B AT HT SEQ ID No. :63-64 FriCE Mg 7 / B I w16
YEAZAT BT 71, il 2% LSOk AR R B BT iR (R AZ IR 5+ -

[0064] 14, ARSTUHEL AR N 2 Al a7 4 B PD-1 8% PD-L1 (4L R FIAZ R P51 5 N\
ML AL B MR N B P Em B S M B ) B2 RO IR 7 51 N DA & R 0 7, S R 4
F IR DAFRIA A S FE 45 W B VRIE B ATAE B PD-1 BIPT B ANRT AR B PD-1 FR A& 4t
JR KB 5 R S AL s B A R B 23 PN B o S B AR RO o L rp b Fr iR e B SR AT A P )
FIN B2 WIZ R I7 5 S A&, (H AR T, SEQ 1D No. :27 BY 29 Fr AR ML IR 7 7
( FHTRIEES PD-1 JUs BEAL & fEWERAE MR ) - SEQ ID No. :31 FHUERIIZH IR 77
(FHTRIEEE PD-L1 FUR AL 5 MR FE MR ) « SEQ 1D No. :28 B 30 FrRIMIZH
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5] (HTRIAEE PD-1 JuJR 2 P I by B i 28 i BEARERIURL ) s H1T SEQ 1D No. =32 AFfX
R RRTS) (T RIS PD-L1 HURZE N I H D Ik &R SRSk ) .

[0065]  fE-—ANSLjE Ty Z& 0, AR B A 5 a0 b ik (AR R 4 B, e B ik
IR 5 TR L IR R e MR Rk = il P 51

[0066] Ak Al 7 (K S 48, ABAS IR T, SR 340 CMV J3 3+ Wk & A PL 2 3)
F KA lac.phoA Fl tac JH &) ¥ SV40 FHHFIEIH 5 2 DA AW 8 599 5 LTR 15 3)
+

[0067]  fEiZSLiE 7 &+, 5 5 b ATk MR 7 B PRI H i R A 45 51 7 71 1 2k
AT FHAE F T 28 48 R BH i AL 0keE (1) e 18 B4

[0068]  Flrid Rk H M AT B A STUEL AR 3T W0/2012/006180 il £, A i & ) 1) 43
BT 5 455 B AR S

[oo69] AIH T-HRXAEATABEAEHME (CHIKY) KEAMATAER PD-1 KIFUE &t
A8 B B AR URE I AR (1) S 68 VLP31. 11 84k (SEQ 1D No. :45) A VLP274. 11 %%,
& (SEQ ID No. :46) R KA.

[0070] FITHTREAENAE AR MR (CHIKY) MEAMATAE A PD-L1 K55 1 &t
A 8 0 BEASE URE (1) B0 (1) S8 L8 VILP299. 15 Bk (SEQ 1D No. :47) HHTRIIEA .
[0071] A TRAEEHTAE AL WIS 295 (VEEV) B8 A AETA B PD-1 B9t J5
I RAr 8 1 R0 B ASE SR 1) B804 (1) S8 0,458 VILP31. 21 344 (SEQ 1D No. :48) FHVLP274. 21
Ak (SEQ ID No. :49) w1 N IEAA

[0072] A T-RAASATA AL WGP DM 280 8 (VEEV) (& AMATA B PD-L1 BIdtT
Ji ) R 2 2 1 PO B A SR P B84 1) SE 94 45 VLP299. 25 48 (SEQ 1D No. :50) HHFT7R )
Ak

[0073] AR EIICIRMLEE B4 SEQ 1D No:45-50 H4E— UK % R 7 51 A% IR 7+ 2
A 2/ T0%. 75%. 80%. 85%- 90%- 95% B 98% FIAZ H IR 7> 71 [ — PRI IR 73 A1 ]y RAZAAR I
RS F, A9 A7E A SEQ 1D No:45-50 HT— SR AZTH 8 7 7 IR 51
Fefil g BB/ BN INE 2 10% IR .

[0074] 534, AR AR AEE LN IR T N1 40 N il 2% (0 S5 24 . 434, CHO 40
MBK 293 40 A E T8 40

[oo75]  (3) ZiWMHL &Y, &

TEE =TT, AR HRME—MAMAE MRS AMAEMIZA S, TR ZY)
WA &S EIREEHE AN AN A PD-1 R AATA [ PD-1 BCAE K4 5 14 5
(kL s B & F T RIS UL (A% BT B A% B2 43— » Il ROURL &5 A7 9 B 45 44 £ 1 Al
FATAEE PD-1 MIHUEFIRTAE F PD-1 FCARRI BT FHTR s AI 2522 bl B2 ik .

[0076]  fE—ANSLjET7 R, AR AR UE—FAMAAMERO S AMHEY I &, H
BT ik 250 2 A0, 2 a0 b i () B 53 8 B30 800 2 S o B AR k. (497 o AL i s B A
SO BRZE PN B i D T 28 908 BEAEIORL ) B0 B TR AR IR 1 s AN el sk . F
T4 B3 ) B0 B R R B AR ORI S E AR 4 IS =R N A A A YR 0. 00001-1 w/
W%

[0077] A% B AR sk (4540 CHIKV VLP 8¢ VEEV VLP) & TN 1-500 wg/ K.
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[0078]  —FpA ik ISR 25 A G T A — PP 2 B PD-1 LR B PD-1 BCARST A o
[0079]  FriRZGWpe & ml 3k — A0 & e 50 o A S I S A0 45 (HASER T, Ribi VAV (Sigma
Adjuvant system, Sigma-Aldrich). A& PHEREETIZ5MNA GRS 82 o] an i i &
THRNKE YD TR ANV A AR R AR A S . AE— AN SEHE T R, BriR 2 A
AW RAL 0.001-1 w/whe BE A mER 45 B R B T4 B PD-1 Pt R B4 B PD-1
TC A 470 5L U R k. (493 CHIKV VLP B VEEV. VLP) | 1-10w/w% 220550, 01— 1w/ w% 12
FIFD 0. 00001-0. 001w/ w% Blj FE 75 I 7K W o
[0080] AR A AT A B AR % A 29 A AW . 90, K40 0 B 45 4 B VRN
FATA E PD-1 BB BT A B PD-1 FCAR B (B S i ks (4640 CHIKV  VLP % VEEV
VLP) 5 EAAHE pH (H1W1 pH 5-9. pH 7) IR MRVERIR A LA % A R B T s (it (I 259 4H
=x/B
[0081]  FE—AMSLjil 77 R H, Brid Z3W 26 1) o 75 UKL (149958 1 B O 388 SRS 7] Bt Ser
FH R ERAS M E CVRE B ATAE B PD-1 MBUEAATA B PD-1 BLAA ISR PR . B, A
RIAFRALRE A AR T %97 (BIRNaTFeaE ) -
[0082]  FE—ANSLHETT &, BTk A &Y 8 5 & A B T 3R B0k (% 1 B 7 51 7%
P& 43— 11) DNA J& 1, Frd ks 0 5090 B 45 M B VR BT AR B PD-1 I3 R AN RiT A2 B PD-1
BeAE ISR BT E . AE— SR T S, AR AR AL DNA JE A5 & CoG HSEIZ IR«
[0083] AN HHEE = 5 I TR A W 45 T — IRBLZ IR . AR R WS = J5 T fr
PO ZAMH G4 T — IR UL I, BRIk 25 T A A8 A AN [R) B9 A BH 85— 7 T b At () ks
(201 CHIKV VLP B VEEV VLP) . fE—/SEJtiJy S, R AT A AR & 56 — 7 T Fr i i i)
CHIKV VLP [ %095 548 F A & BH &5 — D7 [0 Bir e (16 1%) VEEV VLP S i & . i, 55—k
a2 T AR R A 2 B 55— 7 1 R k() CHIKV  VLP, &5 — vk F s mlAf B A 2 B 55— 7 1 P4
AL VEEV VLP, B — IR e m] fi A K BH 85— J7 T BT $ (1 1¥) VEEV. VLP, 58 7R fe )% m] i
FH A B 58— 7 TH BT f 61 CHIKV VLP.,
[0084] AR A G AT H 2 A FA R BH BT R AL A M B0 T 1Y) B 0% (RO (DI B i, 2 —
DA TEAE S — IR G 1.2.3.4.5.6.7.8.9 B 10 J&#47.
[0085]  7E—ANSLif 7 S, AR IR S AN A &

(a) —Fi L & AR BH 58— J5 T PR AL I UL I 25 M 4 &4 s

(b) P& AR B S — 7 T P BL R SR I 25 405 »

He (a) HEEGHIFRCAE (b) A BIRURA B s 2R . 7E1XS8E T E
(a) AL F BOSRL ] A AL FEm BRI IE EL (b) wh B 5 BRI M 2 P Bt 5 i 28 97
BEFEIURL .
[0086]  fE—ASLifi S+, AR IR S AU &

(a) —Fi L & AR BH 58— J5 T Fr iR A ORI 25 M) 4 &4 s

(b) P& AR B S — 7 T P BL R I 25 M 2540 »

(c) —FhEZMZGMA G, H& B 5 AR A5 —J7 1 Fr i (L i ks,

Hp (a) HTRIEGERE, ) f (o) ATma%es 3+ 0 @) PasmEkihs (b) $
A F5 IURLAS 5] 5998 B AR RORL 3 L (o) REEIIMRLE () A1 (b) Fa & RBURAS [H, 5L
5 (@) 8 (b) A& HIRURAE R
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[0087]  FIRZGE PGS ZAMAEY TR o 5 BOESLS T
[0088] A% BH A — T I 4 (AL 1) FF s 53 J8 BB U B B 8 B AR URL (491 4 AL 1 S B B
23 N B 5 TG 28 55 ) BRUAS R B ES U7 T B AR AR R 3 mT AT AR R BR 5 = U 1 P 4 fit
A A
[0089] {41, A% AN B DA e i B L B S N s - G 28 9 B R SURL T A T
B AR B = AR 2 S B T

—AEREZA (Fl 240 A ) FEALERR R (CHIKV) B N B f7 5K 4% 7 (VEEV) 4K

—AEREA (T 240 A ) HEFLE TR (CHIKY) BUZE B I 2% 3 (VEEV) (1
EL ;A

—AEREA (Fl 240 A ) AL E R (CHIKV) D& N H D il 2% 7 (VEEV) [
B2, HorAh PD-1 FiJEdm A FL 5 HER 85 (CHIKY) BRZE N Imby i 489 8 (VEEV) 19 E2 . 4
ANAPURE E2 AT SEQ 1D No. :33-36 PRI R 7 FI4H Ak sE1 A] HH SEQ ID No. :37
RFEM G LI FFNA R, ARF2H H SEQ ID No. :38 fRFR K LM P FI 4 AL 5

FENAHURM E2 7T SEQ 1D No. :39-42 FrfCR AR FFI 4 & sE1 7] | SEQ 1D
No. :43 R EEIR 7 FI B A5 HH SEQ 1D No. :44 AR ML IR T 5 4H 1k -
[0090]  (4) B/AFFUR [ H i 55

ESE VAT, AR AR SR ELSWEANE AR PD-1 I EAAT A H
PD-1 FC A BT S P S R s B A T3k ks (B S s mE s AR
PD-1 MIHL AT A A PD-1 BLAR BRI PR ) BRI T 5 R R 4+ A T Hil&E A T8
I7 BT A e i A% G RN LB (BN ) = AR PD-1 B PD-1 FCAA (444 U8 5 4o
P L5 G I F PD-1 5 PD-1 TCAA 2 18] (¥ AH FLAE A Bl PD-1 S PRI Z A &)
RS RIIE . St TRV T BB e B e B FLE (B ) = A
PD—1 B PD—1 BCAA (044 S 7 Hie S22 | Sy I 1| PD-1 5 PD-1 B A& < 1) (1) AH ELAE FH
BN PD—1 VR 7732 R A3 F (R AR SCRT A RO RIOREL A A e 2 &
[0091]  FRIARZGMIH AP Gom ) JEW (e ) ETT (soc) VEEW (. d.) BB
M G.p.) ATIILEM (BIIIA)
[0092]  {E—AMSEjE 77 R R, Ak 29 A s, HoaT N A T %971 (B iay7 s
HE ) o
[0093]  WJYEYT AR IE B SE B ARG, (HAS PR T, B A 3008 B S i B s LI 45 s
FHE/NAR BT o Jo i 16 e SE 0 HE, (HASBR T, B0 S BRI 52 e Sk B3 - iz ik
SRR A P B A 2 e e U0 L L L LT XS E S 5 - S AL TR O
5 W S S0 BB RS A B BB AT e AR AT S LR L BB L D E L i
RG-S TR IE S UK S5 B B b e S S AR PRI B 250 8 AR E RS
93 NS PEFEAE (3 009 « 2P R Ib E A e T 1 a0 02 AR L A Bl P P T A PN S M R
1 095 « J L A S A g | b E 40 e vk R 1B e e B i B R B 1 B PR A R4
(CNS) JithJed - J5L R 1 ONS Ik LR g /& & A A B (spinal axis tumor) -5
S A IR | S YR 5T QAR L 3R AR L IR 4T R T 40 Btk B8 IR BRI S e A R
s SRS, KA A,
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[0094]  AJVEYT I AL Gudms 1 SL B B KR, (HA R T, HIVL U IEZ B R (G ardia) JJE
PR s (AL, BT AL ) B 289 55 2 ae (921, VZV  HSV-1 . HAV-6 . HSV-11
AT CMV. EB J5 5 ) « B9 55 LR B SR EE B IR PIR EE SO R R B AT B R0 B
(cornovirus) « FEIRIE A Bdpe 8  FB R 28 990 85 3 IRP0 8 L R0 B8 RS 58 4l /N 55 2R
P EE « HTLV 9985 8 A W 55 7L KR B U0 8 L BB 2K 0 289 88 JE R a8 JC
3 3 R R g 5 M T % 9 B BT 0140 DR P Y, N A A SRR L T IR IR AN T L S BT T
Jo& TR  BEEK TR JE I 28 BRYE L i i 28 BREGFIIRERTEE (conococcei)  bi B A1 TR J& A8 TE
FEJE VR IRE R R B R R AT B e vb T QR 8 T 2 AL XL
B PR RIE RS A s R AA R R SIE LR AN B T B IR e, HE S B E R (AT
SERE L AORIRE DU SR E IV SR, ) T ARk E VB EE O iR Rl
H,%) EEFEERE (BEE.ALERVRE) P2 m. K RFARE. C ARk
T R R A 1 R 7 5 4 2 T P S s R M T, DA R A AR U A 2 PN BT L 5 )
8 (Balantidium coli) A8 BT B R B CBRI K &) WS IRVE S R (Giardia lambia) «
Bart 7 U L A5 PR L ) F S e | SR QB L o A P H L o A e A R 2 R
Wilth =5 % B (Toxoplasma gondi) FIELE H 52 B BT 850 H090 J5 PR L .

[0095] Y25 TIIFLEN (BN ) &R M E R A ATAE E PD-1 MBS AE
H PD-1 FCAR R B F TR 2P 4 A 1t , AE0 L 309 () L o 7= A2 30 PD-1 B PD-1 Pt ik
(3Ad e BT 7= A B A T U 5 G 8 T S B % PR FH S #07 PD—1 55 PD-1 A4 (414
PD-L1.PD-L2) Z [A]f¥AH FLAE FH B PD-1 v& .

[0096]  Frr= AL (PR P FH B AR AR NI AL o A8 A 2 BH 5 — 7 T i (45 1 Sk, T £l
o EPUABLZ bR SR . £ AR R, AR BRI A T A 7 Bt PD-1 B PD-1 IiE
W PR B 7732, AFE S T R NI LB AR R B — T 1 i i A X R, {38 4E N 3L3))
/e TR NS/ A

[0097]  AUASCHTAE I, ARGE “Buik” FE R 45 A KA B IR OB IR 7 F - ZARIEEK
EHAFEBABURRILIUR S & A B SR BRI . IXFEIPUR RS N BURSS A buis B
I HALHE, (HASFR T, Fab, Fab’ fil F(ab’) 2, Fd, %% Fvs (scFv) BREEHTiA, e - %4
[¥)Fvs (sdFv) FELE VL B VH 538000 7 B . FriR o] ok B A5G S A SLa M 7E W 14T
IR « LA, ik Huis o ZLah el A B S 1l 35 KB 8 58 B S P, 5L
He A @R anS g . WA AR, “ N7 JUis R A A fuEsk i A p)E At
B8 7 7 BB AA, JF FALHE M o3 Bk 8 1 SO BN — R 2 A N S sk B (VG 2L R R 9 AL
ANFRIE PR TR G BR3P 3 B A, g, 35 R4S 5, 939, 598 H FT IR Y,
FTid LRI A FF N I 5] DA B AR S5 A B AR SO

[0098]  ARIE“PD-1 V& 1E"HE 5 PD-1 AHR K —Fh L 2 Fh Sy A 1575 . 40, PD-1 Jy TeR/
CD28— AT 18 Go J WLZ (F BUIE T AR DRIk, 189 B g% B2 K S0 A 6 (RS IR T, 3858 TeR/
CD28— /T B H 5 B

[0099]  7E—ANsita s Zrf, AR ISR T4 7= A R B 55 — 7 T T iR (L S L & e 2
P St B i 98 9 B AR URE (1) 77 3 A A ] £ 1 1T S FH T3R8 BT JURE B 8 A L 3 97 FH %k
A2 G [ 200 it DA SR BT SR A Rl UACRIURE o 782 ST T Ze vh, B e ] i v W V34T
TEYLRIAN ] Jy 293 AL (10 VLP n] ALRE7E A5G G g i Jo Wi SR S RS 3528, JR HL
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Al — DA RR A FH R O SR AR SR A p 44k VP,
[0100] AR BHHE— B4t RGPSkt Ty % (1) -(35) -

() BEmEsmEafED—MiEafT4AE s PD-1 KPR AETA B PD-1 R4
HOERN NN EITh AR

(2) —HhgRL, HoA (1) BISRLIGRTAEY

(3) (1) 8¢ (2) ByskL, Hrp Bridd i ufTA4 B PD-1, PD-L1 B¢ PD-L2 BB 5

4 (1)-3) FAE—Tf kL, HH 45 T 3z Bk g S IR R M Buis I Bzt
YRFA W PD-1 5 PD-L1 f9AH BEAER 8¢ PD-1 5 PD-L2 [AH EAEHA ;

(5) (1) =) HFAE—TEURL, o BT IR S50k s SRR RR 5

6) (1)) FAE—TAR kL, H o Bk SR AT AE B B9 55 e B0 08 25 8 IR B R
FIURL 5

(1) (1) (6) FE—TAREURL, Hoo B FoRi A AT AR B AL & i 2R B s Y 3y 5
2893 55 (I BERERIURL 5

(8) (1)—(7) HE—IiRIFuRL, KRR S ER G20 — AN E &80 5, BT
RED—FiRES 2O —AE S E R AL I A PR s SN E O ShURER 20— A4
AL SR D AN TR S TR, IR H A BRSNS SR AR

9) (1) (8) HAE— I HIFIRL, A Fridps 85 450 B B R 5 / BUEEE D E1 A
E2

(10) (9) Wo¥BkL, Horb & /b—Fh T4 H PD-1 ROPU R B2 D —F 745 8 PD-L1 3R 35
ANIREAR E2 W

(1D (1D-10) HAE— TR RURL, Hoo B ok s 55 45 1) 8 A R AT AR B AL & R 5
(CHIKV) BRZE N Ffihi i 80 88 (VEEV) & A 5

(12) (1) -1) HAE—TRREURL, He B ok H— B ME A AT E PD-1 1
FUR R AEE A B2, — DB EZMNUEE A EL M— DB AR TR 2 R 1L 5 T 25 KL
ki, IF H

Hrp i N A4 E PD-1 PR AR S B2 B SEQ 1D No. :33-35 FT AR M2 LR /7
IR sBEEE I EL B SEQ 1D No. : 37T ARK MR LB TFI AL ;3 HASEH SEQ 1D No. :38
RF I EIER 7T H K 5

(13) (1)-Q1) HAE—TRERL, H A BT Uk H— N B MR A G AT E PD-1 1
TR AR E A B2 — DB E MRS A B F— DB AR 2 AR 2 N B 5 95 55 R
WL, 9t H.

HA AN AHTA A PD-1 PR AR S T E2 B SEQ 1D No. :39-41 B AR M2 LR 7
IR B EL FHSEQ 1D No. 143K AR T FI A s FF HAKSEH SEQ 1D No. :44
RF I EIER T TN AR 5

(14 (D-Q1D HAE— TR REURL, HH Bk kA — B 2 AN E NG T4 3 PD-L1
(R0 A B 1 B2 — DN ERZ MR (3 E1 A — B AN AR T 20 R 3L 7L 8 e S
kL, 9t H.

HA W AATAR PD-L1 PR AR E 1 E2 H SEQ 1D No. :36 R 771
M sAFEEA EL H SEQ ID No. :37 R EZERR T FIA R s HAKFEH SEQ 1D No. :38

17
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RF MV E IR 7 FNH R 5

(15) (-1 HAF— BT HURL, Hor Bk Sk — B 2 AN NG T4 8 PD-L1
(3R (A B 1 B2, — B Z MU E [ B Al—ANEE 2 AN AR S R 28 4 B s 8 55
FESTRL, I H.

Hod NARTAE A PD-LL MR [ E2 H SEQ 1D No. :42 AR ML 75
MRk ANLE T EL HH SEQ 1D No. :43 R R ILER 77 H K 3 HAKFEH SEQ 1D No. :44
T R IER 7T 5

(16) H5 (1)-05) FAE—T BRI LR 75 H A 90% B & (3% 95% B &)
75 [E)— PR R R 7 51 2H R TR SR

(A7) BEFHTRE (1)-06) HAE— TR % BB 7 7 2 S R 51

(18) FHY SEQ ID No. :27-32 HE—FrRR ML H IR 7 71 B A 90% B =17 51 [Fl— %
(A% R 7 B 2 R 43 8 AR TR 3 F

(19) (18) Wz ¥, K Frid % 73+ 5 SEQ 1D No. :27-32 T — AR 1A%
FR T BV AL s

(20) A% (A7) -19) FAE—TRZER 7 F B EcE, Hod ek s E k6 5 5 Frid %
R TRV E PR ik 158 51 (B SEQ 1D No. 45.46.47.48.49 B 50 P&
AR IEENAE -2 O

1) —Mzyma &Y, Has .

(a) (1)-(16) FAE—IRIFRL, (17)-(19) FAE—IIIZER 71 / B (20) FOEUAE 5

A

(b) Z4% L nEe 2 (MFA

(22) (16) KIZGMAEY (B ), Kb rd g A&5mas (D -06) F4E—I
L I S R R O E =R N

(23) (1)-(16) FAE—TRIEk . (17)-(19) FAE—TARIZIR ST / 5L (20) Kk
F T3 B Y67 BRI i B AL G - 7 L34 b = AR 30 PD-1 B PD-1 FCAR I Hidds s i
FT % N G I ] PD—1 5 PD-1 PR 2 8 (A LA A B PD-1 v PR 25 4
AV SIS

(24) (23) WH&, g TRrRZ9mA A LA PD-L1 1 / B PD-L2 5 PD-1 {145
o

(25) (23) B (24) (AT, H A BT RERE B A 28 B A Z e  FLIRE 45 e
S AR/ N e 5

(26) (23) B (24) WA, Hod Brak s ik ik B a9 R « B2 SR Sk B30 2 ik
BCHR P PR B A R R UYL B DT X S e 22 AL TR O
FE W B S0 B8 A E AT A AR E A e R BB AN L N A
ZRGE  FUR IR ORI L B e B R AR L R L B 250 A0 AR BB AR (9 1
93 NS PEFEAE [ 009 « S0P R Ibk E A B T 1 a0 02 AR L A B P 1A TR A PN A R B
1 095 « J L2 A S A g b E 400 e vk R B e B i B PR B ' B PR R4
(CNS) JH8  JE R P ONS bk EXL87 - Joeg [0/ 2% A6 A8 g < i 1 B S 08 Tl B . R I 5 1R
PR 3R AT L BRIR AN e . T 40 Btk B8 BRSSO TR, A

18
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A

(27) (23) B (24) BRI, HAPTAL ik 3 HIV. & EE SRR (G ardia) |
JEZR A L&, (AL 2R AL ) R 2w Ee (B, VZV, HSV-1. HAV-6.
HSV-IT A1 CMV., EB J4 5% ) « B8 55« UL 55« 55100 538 IR T 55 B0l 55 ) % 7 55 ek
MRIwEE (cornovirus)  FFIIE & s 55 AR IR 2809 25 20098 55 R0 35 KU 5 41/
P EE DR EE HTLV R 85 B B HOUR B8 P800 55 U0 25 B B K 0 2899 25 0 R
IEE JC 970 5 RN B 5 PR 28 998 2 B B0 R MR IS, 40T A SR AR L 7 S IR IR AN 4>
R TE A 4 BR 1 8 S BEER T R i 2% BRTE i FEE 28 BREE PR ER B (conococei) 7 B AT
J& T R VD IR R B M TR s DA B R A VD 1) IR AR L B
155 R TR B R B S L JE - A i M A9 R S L9 4 T PIT A s DR Tk I, B S R
B (AEETRE . S ERE L SHRE AT EERE, %) (T URERE . I EEHE (ih
HellE. ) EEEERE (EEREALER NE) Ml r2m. R R AR O
Bl BRA T R 3R 7 B RN S S 2E 3 B T P B ) i PR e e, DA R 7 AR RV A 2R P BT oK
CL W/ NMER (Balantidium cold) 48 RIS B FE H L BRPDK 8 B IR BB R (Grardia
lambia) KT 5 HUE 5 Q2R He ) H e 5t H S QR DL e A EQHE H o PQHE H A ECR
A= B RN 5 B 3L (Toxoplasma gondi) RN EY H 182k s TS5 Jl PRI

(28) —Fh#j&r, HA -

(@) —FMEE (1)-16) TSR I 25 54 Al

(b) FH—FEE (1)-(16) HAE—ITHIRUR I 25 54,

Hep (@) PAESERCAYE (b) F8E RRURLAS [F] 95 EERERURL 5

(29) (28) MZigr, Kb (a) RS IBURCNEAL & fER SR IE H (b) P&
o RS A s 5 oG 28 905 BEAEIURL, B (a) A 2 SR S22 P s 5 i 28 93 B A URL 3 L
(b) HR AL R Ay BE AL R B AR

(30) (28) BX (29) W&, #— A (o) —MEMAMALEY, L5 AEY
(1)-(16) HFAE—TURMk, b (a) TR R, (b) f () AT e, HH (o) +
BERERLE (2) Al (b) PESHER AR, 35 () 30 (b) FESHERAFA ;

(31) (28)-(30) HAE—TifMZ) &, H RSN ZHAEG D FRE o M S0ELLE T

(32)  FHTAEIRIT BUT J hE BA% Yoo 7206 L3049 Hh 7= A2 30 PD-1 B PD-1 BCAK 1) Bt
A LR R RS | G ) 3] PD-1 55 PD-1 FCAK 2 1) (¥ AH EAE FH B PD-1 V& MR 77
EHREA R (D) -06) FAE—TERL, (17) - (20) FYTE—TZER 5+ (20) BIEAE. (21)
B¢ (22) MIZGMAE S EL (28)-(31) HUF—THIZE &

(33) A TAEWRIT B i A A (1) - (16) HFE— Tk, (17) - (20)
HFT—TRIZER 71 (20) BUEAA. (21) B3R (22) MZMA AL (28) - (31) LTI 2
&, b prR ek B (25) BL (26) PR KR |

(34) H T 18390 77 BCFUBG AL Yo 9 19 J7 vk AR A G (D - (16) A AT — TR 5k
(17)=(20) FUE—TZER 71 (20) HIEAAE. (21) B (22) MZAMAEWEL (28)-(31)
IR 25 &, b rd L w8 7)) F A B 549

(35)  FH T A= AL B Hims 25 0N B Z3 P Bt o 5 o 28 973 B3 R URE 1K) 7 2%, BB 97
F (20) OB EE JR 120 g AR IS SSURL 5 F048 B8 B8 O Al A R .
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[0101] ARG SE R 7 SLHEW] EAN R , SR, 1K L8 S2 A1 AS 2= 71 PR i A A& B 19 YE .

K HE 1

[0102]

il g
T3 PD-1 2B T4 VLP_CHI 532 #%{k (SEQ 1D No. :25) P. N ug#kiI%&

FEMRFPH) N 66 (% ¥ 319 TCCGGAGGA) JF H. C e Sk 2R 5 518 6GS - (X FP BN

GGAGGATCC) »

[0103] 1. VLP31 (PD-1 No. 1 #8) I FHUIAERA FKk A PD-1 Fr BURIFP A -
%P3
Tccggaggactaaactggtaccgecatgagecccageaaccagacggacaagetggecgectteggaggatece

(SEQ ID No. :51)

BHREIRFS)

sgglnwyrmspsngtdklaafggs (SEQ ID No. :52)

2. VLP32 (PD-1 No. 2 FFA1) 53— MM TR REEA K E) PD-1 7 B #71

%P3

Tccggaggaatgctaaactggtaccgecatgagecccagecaaccagacggacaagetggecgecttetecaggag
gatcc (SEQ ID No. :53)

BILR P H

sggmlnwyrmspsnqtdklaafsggs (SEQ ID No. :54)

3. VLP33 (PD-1 No.3 FFAI) 53— M FHUERERAT K0 PD-1 A B 751 -

%5

Tccggaggagtgctaaactggtaccgeatgagecccageaaccagacggacaagetggeegeectteeeeggag
gatcc (SEQ ID No. :55)

BHREIRTS

sggvinwyrmspsnqtdklaafpggs (SEQ ID No. :56)

BN LI RAL DS SEQ 1D No. 2 531 K2R Ser A1 532 A7 Asn [ S5 )48 A LA

e T3k B AL e B AR R (1 BURE (R SCRRAE VLP31_11, VLP32_11 B¢ VLP33_11),

Fo 2 PD-1 ATAE IR N AL B R SR M R E I E2 Y.

[0104] f# F PET (GE Healthcare) B GeneX (ATCC) Hi % it ki # 4t 293F 40 fy

(Lifetechnology) o 4% 4 RJ, WA AFH5 3722, 3000 rpm B0 1 4380 LLRE 15 41 i 43

o A 0,45 wm yEAS I UE ISR RIS R BRRERIURL . I AT TRF AR 45 T3 2 URL A

HI QXL #E (GE Healthcare) 2k LAZRAFAL (119 B AL BURL o

[0105]  fii Al CHIKV 555 th 44 (ATCC: VR-1241AF) J8id 82 A 5t FIE A0 5 5 R L H HE

TREELE ) AR A1 VLP31.32 B 33 1 VLP fRIA .

[0106]  ZLJff] 2.0 £ 975 B 45 4 B (A PD— LB 5 B (1) 28 P S b i 8 9P B (VEEV) £

S (14 261
I SERE ) 1 b BT AR AH R PD-1 2 K2 EF R4 A VLP_VEEV VLP 518 #{4& (SEQ 1D
No. :26) W NumdskAl C vdek 5 St 1 HhAH [ o

20
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[0107]  JA LI IRAYES SEQ 1D No. 3 518 fiZff) Ser A1 519 K71 Ser ({1585 2 84
N CARS T 208 2 A B hr 5 T 8 998 AR UKL ) SURE (TR SCRRAE VLP31_21. VLP32_21 BY
VLP33_21) , Her B4 (1) PD—1 AT AL kAl A\ 22 N 3 S ik R 45 B 1 10 B2 A
[0108] WISt 1 FH Bki% 4k 293F 4Hfi. T H VEEV H5 5 it & (B 5T EpvE i A £
B HZRN IR N R RS B A A I VLP31.32 B 33 [ VLP [I5RIA.
[0109]  SEji 9 3470 £ 94 B 45 M4 B (A A PD— 1L iR B PD-L 1 Ji 1) B 1) L e S 25
(CHIKV) AU A1 A Fiig vy S [ 98 5 e (VEBV) R A0R [ 1] 2

THINE PD-1 AN PD-LL [ 2 4% H IR HI T4\ VLP_CHI 532 44 (SEQ 1D No. :25)
W B4 A\ VLP_VEEV VLP 518 #/& (SEQ ID No. :26) . N3k &M FF N S66 (1%
JF 51128 TCCGGAGGA) , C diHek 2 EE R 31 N GGS - (A% FP 5124 GGAGGATCC) .
[o110] 1. VLP299 (/NG PD-L1¥51) HI T U A K A9/ B PD-1 254458 3S 19
REEIERIIE

2!

Tccggaggatgeatcatcagetacggeggagecgactacggaggatee (SEQ ID No. :57)

BHREIRFF)

SGG—ciisyggadyC—GGS (SEQ ID No. :58)

2. VLP274 (/INBR PD-1 FpA )« F TR AU RA Sk B/ B PD-1 454438 2short [
REEERTIE

2!

Tccggaggaggegecatcageetgeaccecaaggecaagategaggaatetggaggatee (SEQ ID
No. :59)

2]

SGG—gaislhpkakiees—GS (SEQ ID No. :60)

3. VLP275 (/INBR PD-1 F3 ) « Tl BT 3k i/ SR PD-1 45444 2short_v2
R B3

%P3

Tccggaggatgtggcgecatcagectgeacecccaaggecaagatecgaggaaggaggatee (SEQ ID
No. :61)

BREIRFS

SGG—cgaislhpkakieeC-GGS (SEQ ID No. :62)

FANZ R H RIS SEQ 1D No. 2 531 A7 H Ser M1 532 A2f Asn K ZE ST )48 A LA
P F T 2R IS JE AL B HEms SR AR ORI SR (T VLP299— 4 A 3844 T SCHRRAE VLP299_15,
VLP299 25 ;% VLP274- 8 AN FIZRAR T SCRRAE VLP274 11, VLP274 15 ;4T VLP275- #E A
(IR N SCRRAE VLP275_11. VLP275_15) , He P21l PD-1 AT AL IRERAZ IR PD-L1 T4k
AL MRS MEER E2 M.
[0111]  GnsEHER] 1 HIFURIE: % 293F 40 . ff ] CHIKV B VEEN 5 MES A48 82 A ot B
RN S S AL B R R4S M B2 A A B VLP299.274 BY 275 | VLP fRIL,
[0112] St 4: PD—1 (1 %y Y5 T

THIAPD-1 ZAZH R, [FIFEAFAET /N R PD-1 B (K Hp, A T4 A\ VLP_CHI 532 44 (SEQ
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ID No. :25) Bdd A VLP_VEEV VLP 518 #4A& (SEQ ID No. :26) . Nim$e kLRI
N SGG (K% ¥ H12N TCCGGAGGA) , C ik A IEIR T 714 GGS - (#7314 GGAGGATCC) .
[0113] /775

Tccggaggactaaactggtaccgeatgagecccagecaaccagacggacaagetggeegeetteggaggatcece
(SEQ ID No. :51)

AR T

SGGLNWYRMSPSNQTDKLAAFGGS (SEQ ID No. :52)

W 2T BRAEA b SEQ 1D No. 2 531 A7) Ser F1 532 A7 [#) Asn [ %5 A+ ] AR 2
T 218 AL 5 HER BRI TR (T SCFRAE pCHIKV-hPD-1) , He &AMy PD-1 T4 ik
AR EMRESWEANE2 N, B ZZTRMEAMD SEQ ID No. 3 518 fi2f#] Ser
1519 A7) Ser 25— 2 ) LAAS 22 FH T 1822 P9 B 15 i 28 9 BEAE URE G BURE (T SCRR
{E pVEEV-hPD-1) , He A7 f¥) PD—-1 A7 A IR4R N2 N i hr 5 i 28 4540 S K E2 9 o
[0114] ff H PEI (GE Healthcare) BY GeneX (ATCC) H Ji ki % ¥4+ 293F 41 Jiy
(Lifetechnology) . 4t 4 K&, WHESFEF73E,3000 rpm &0 15 4380 LUK H 5 41
. R 0.45 wm SR IE BB LRI R AR . T TFF AEIRAA 1R SR RN
FEAT A QXL (GE Healthcare) #iifk LAZRAF LI ERAE Mk . AT O (BB 5 & -
100 kDa) 3 -— 5 W4 AEAK 1) Jp5 B3 A2 FIURL LA il £ FH T 9 9% 1K B2 RE UKL (CHIKV-hPD-1 Al
VEEV-hPD-1) »

[o115] S50 F18 @it 5 Adjuvant Ribi— AL VESS A VEEV-hPD—1 G /N Gs, (4 )8 8 i
) 2k (RN 20 wg VLP), JF/ESE 4 B @id 5 Adjuvant Ribi (Sigma Adjuvant
system, Sigma—-Aldrich) —#&ALAESHH CHIKV-hPD-1 %)% —k (B R/ 20 pg VLP) .
TR % fE A 10 A AL .

[o116]  FH4FFL 50 ng ELL PD-1 Nig /Bt (1-167 aa) BL PD1-Fc 544 /100 ul PBS 2%
MR 96 FL ELISA MR 2 /INBY 5 & 5 FAS 75 0. 05% EJE —20 [¥) TBS S Pyl vEis ik =ik
FEFHAE 0.05% nh3E —20 1 5% Pk 9 TBS et . AES A Ik B /N B
PORTERIRMBEMLIG I ZENE 1 he P =X, I 1:4000 R Hid S AL B AR IC B L
FEPUNR g6 HEEFE | he Wk =G, A SR T A, % EF 10 min,
N 2 N H,S0,2&1E 5., ] Gen5 (BioTek) #1 GraphPad Prism6 (GraphPad software
Inc) FrifrEdE.

[0117] Gy R PEAE IR 1 A2 droR . N L0 2 R By LI, i CHIKV-PD—1 1 VEEV-PD-1
o d% 1)/ RIS R AEAESL PD-1 BRI 3

[0118]  SEjfafsl] 5. 40 & S A R T 45 A B (A PD—1 L A BR 3 FL S s 5 (CHIKV) £E
o E S N i T A 28 5 (VERV) B2 R0k (K Z5 ) 40 & W 1) il %

MR SEHER] 4 F] &AL S R B 45 & A A PD-1 U5 5 B ESL S R & (CHIKY) RE5
o RT3 B3 45 48 B R0 PD-1 B B 22 N Sy S i 8 9 55 (VEEV) BERIUR
[o119] N T HlE NEHAGMNZMAEY, 1580 v KEHI&AKBRS 1 nl LA
= pH 7.2 BE RIS SRSV (Teknova, SP buffer) V&

22
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1/190 7T

[0001]

[0002]

A10> VIP WA IR AHELE
<130> 672050

<150> US 61/845712
<151> 2013-07-12

160> 64

170> PatentInfli# 3.5
200> 1

G111 1248

212> PRT

<218 HFLEIRNG

400> 1

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

1 5 10 15

Arg Pro Trp Thr Pre Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro

20 25 30

Arvg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val

23
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35 40 45

Asn Lys Leu The Met Arg Ala Val Pro ¢ln Gla Lys Pro-Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gln Lys Gln Lys Gln Gln Ala Pro Gln Ash Ash
65 70 75 8¢

The Asn Gln Lys Lys Gln Pro Pro Lys 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
160 105 110

Cys Tle PheGlu Val Lys. His Glu Gly Lys Val The Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
130 135 140

Asp Asn Ala Asp Leu Ala Lys Lew Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala 6ln Ile Pra Val His Met Lys Ser Asp Ala Ser
165 170 175
[0003]
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[0004]

Lys

Ala

Lys

Val
225

Phe Thr His Glu Lys Pro Glu Gly Tyr

180

Val Gla Tyr

195

Pro Gly Asp

216

Ala Tle Val

er Val Val Thr

Gly

Ash

Glu

Ser«Gly Gly

Ser Gly Arve
215

Leu Gly Gly
230

Trp Asn Lys

245

185

Arg Phie. Thr
200

Pra Ile Phe 2

Ala Asn Glu

Asp Tle Val

Ala Glu Glu Trp Ser Leu Ala Ile Pro

260

The Thr Phe

Lys Glu Pro
290

Pro Cys Ser

Glu-Gly Thr
295

265

Gln Pro Pro
280

Leu Arg Met

25

Ty

Tle

Gly

o
28

Thr

Val

Cys

Leu

Asu Trp His His Gly

190

Pro: The Gly
205

Agn Lys Gly

Ala Avg Thr

Lys lle The

Met Cys Leu

270

Thr: Pro Cys

Gl Asp Asn

300

Ala Gly

Arg Val

Ala Leu

240

Pro Glu

265

Len Ala

Cys Tyr

Val Met
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[0005]

Arg

305

His

Thr

Gly Thr Leu

Asp

Ala

Thr

s His Ser

Pro Gly Tyr

Arg Gln Arg

Arg Pro Tyr
340

Pro

355

Lys
370

Ser His Asp

Asp Ala Glu

Tle Thr Gly

420

Tyr

Arg §

325

Leu

Val

Tle

Tep

&

405

Thr

Gln Len Leu Gln Ala’$

Ala

Ala Leu Glu Arg

Thr
390

Met

< Thy

His

Lys

Gy

Gly

Lys Asp Asn

330

Cys Pro Asp
345

Tle

LSew Bey Gln

Leu Arg

Loy Phe Val

410

Hig Phe lle

425

26

Tyr ¥

Phe A

Cys

Arg

Atg

Leu

Let

Gly

Asn

s Gly

380

: Asp

The

Ala

Thr

- Val

Gl

Glg
365

Ile

Asn

Ser

Arg

Cyg Ser Pro
320

Tyr Lys Ala

Gly Hig Ser

350

Ala The Asp

Lys Thr Asp

His Met Pro

400

Ala Pro-Cys

415

Cyg Pro Lys
430
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5/190 1T

[0006]

Gly Glu

Ser Lys
450

Lys Phe
463

Ty Val

Pro Pro

Val Lys

Gly Gly
530

Cys Lys

545

Gln Tyr

Thr Leu

Thr Hig

His Ser

Gln Ser

Asp Thr

500

i Thy

Asn

Ser

Val Asp

Asn Ser

Tht

Pro

Arg

Thr

485

Pro

Val.

Glu

Gln

Pro

Val Gly Phe
44()

Phe His His
455

Pro Gln His

470

Ala Ala Thr

Asp Mg Thr

Asti Gly Gln

520

Gly Leu Thr

535

Cys His Ala

550

Leu Val Pre

The

Asp

Gly

Thy

Lew

Thr

Thr

Ala

Arg

27

Asp Ser Arg

Pro. Pro Val

460

Lye Glu Leu

475

Glu Glu Ile
490

Ser Gln

Met

Val Arg Tyr

Thr Asp. Lys

540

Val

Asn Ala Glu

Lys

445

Tle

Pro

Glu

Gln

Lys

528

Val

His

Leu

Ile Ser His

Gly Arg Glu

Cys Ser Thy
480

Val Hig Het

495

Ser Gly Asn

Cys Asn Cys

Tle Asn -Asn

Lys bys Trp

560

Gly Asp Arg
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[0007]

565 570

Lys Gly Lys Ile His Tle Pro Phe Pro Leu Ala Asn Val Thr

580 585

Val Pro Lys Ala Arg Asn Pro Thr Val Thr

595 600

Tle Met Leu Leu Tyr Pro Asp His Pro Thy
610 615

Met Gly Glu Glu Pro Asn Tyt Gln Glu Glu
625 630

Glir Val Val Leu Thr Val Pro Thr 6lu Gly

645 650

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gln
660 663

Ala Hig 6ly His Pro His Glu Ile 1le Leuy

675 680

Pro Thr Met Thr Val Val Val Val Ser Val
690 695

28

Ty Gly

590

Lys Ast

605

Cys Arg

Gln Val

Lew Leir Ser Tyr Arg Asn

620

Trp Val
635

Lew Glu

Let Ser

Tye Tyr

Ala Thr
700

Met His

Val Thy

ThrAsn.

670

Tyr Glu
B85

Phe Tle

Lys Lys
640

Trp Gly
655

Gly Thr

Low Tyr

Leu Leu
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Ser Met Val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg

705 710 715 720

Cys Tle Thr Pro Tyr Glu Leu Thy Pro Gly Ala Thr Val Pro Phe Len
725 730 735

Leti Ser Let Ile Cys Cys Tle-Are The Ala Lys-Ala Ala The Tyr Gln
740 745 750

Glu Ala Ala Tle Tyr Leu Tep Asi Glu Gln Gla Pro Leu Phe Trp Leu
755 760 165

Gln Ala Leu Ile Pro Leu Ala-Ala Leu Tle Val Leu Cys Asn Cys Leu
770 115 780

Arg Leu Leu Pro Cys Cys €Cys Lys Tht Leu Ala Phe Leu Ala Val Met
785 790 795 8OO

Ser Yal Gly Ala His Thr Yal ‘Ser-Ala T yr-Glu ‘His Val Thr Val Ile
805 210 815

Pro Asn Thy Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830
[0008]
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[0009]

Pro Ser

Asn Lex

Met Trp

Tyr Ser

835

Pro Thr Leu

850

865

Ser Gliu Ala

915

Ger Ala Tyr

930

Lett Tyr Glo

945

Pro

Pro

Pro

Met

Ser

Tyr

Asp

His

&

Gly

Val |

Lew .

Val

Leu Glu

Tyr

Asp

Lys Lys

870

Tyr S

885

Val

Arg Al

Asgn

Gy

723

Tyr G

Glu Lys

Hig Thr

435

950

Met Glu
840

Tle Thi €

Cys Gly

Lys Val

Leau

Thr

Phe

Leu Ser

s Glu Tye

860

- Ala Glu
875

Thr Gly

890

Asp

Ser Glu Ser

920

Ala Ser

Tl Val

30

Ala

Thr

Ala. Glu

Clys Ly

Ser Ala
940

Ala Tyr
955

Yal

845

Lys

Cys

Val

Asn.

The
Q95

Lys

Ala

Thi Lei Gly

Thy Val Tle

Lys Asp Lys
880

Tyr Pro Phe
895

Thr Gln Leu
910

Glu Phe Ala

Leu Arg Val

Asn Gly Asp
960
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His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys lle Val Val Tyr Lys Gly Asp
980 985 990

VYal Tyr Asn Met Aszp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gla
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1016 1015 1020

Ala Asn  Thr Gla Leu Val Len &ln Avg Pra Ala Val Gly Thr Val

1026 1030 1635

His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1076 1075 1080

Asn Met Pro lie Ser Ile Asp Ile Pro Glu Ala Ala Phe Thr Arg
[0010]
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Val

Ala

1085

Val Asp
1100

Cys Thr
1115

1080

Ala Pro Ser Len Thr Asp

1105

Hig Ser Ser Asp Phe
1120

Tyr Ala Alas Ser Lys Lys Gly Lys

Asn

€ys

Thr

[0011]

1130

Ala Val
1145

Gln Leu
1160

His Pro

1190

The Leu
1205

Thr Tle Arg Glu -Ala
1156

Gln Ile Ser Phe Ser
1165

al GloVal Cys Ser Thr

1180

Pro Lys Asp His Ile
1195

Gly Val Gln Asp Tle
1210

32

Gly

Cys

Glu

Thr

Gln

Val

Ser

Met: Ser

1095

Cys Glu Val Pro
1110

Gly Val.Ala Ile Tlelys

Ala Val

IleGlo

1125

His Ser Met Thr
1140

Val Glu Gly Asn
1155

Ala LeuAla  Ser Ala Glu

Val His

Asn Tyr

1170

Cys Ala Ala Glu

1185

Pro #Ala Ser His
1200

Ala Thr Ala Met Ser Tep

1215
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[0012]

Val 6ln Lys Tle The Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 1225 1230

Ala Leu TIle Leu Ile Val Yal Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

21or 2
211> 1248

212> PRT

218> BEALE R

400> 2

Met Glu Phe Ile Pro Thr Gln Thy Phe Ty Asn Arg Arg Tyr Gla Pro

1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Atg 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 Gla 6ln Lys Pro Arg Avg Asn

50 55 60

33
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[0013]

Arg Lys
69

Pro Lys

Lys Lys P

Cys Tle

Leu Val

130

Asp Leu

Lys Phe

Ala Val

Asn L

Glo L

Phe
115

Gly

Glu €

Thr

Gln Tyr

Lys

Glu

Asp

Asp

His

180

Lys

s Lys

Arg

Val

Lys

Lt

;-Ala

165

Gl

Ser

Gln Arg 6ln Lys
70

Glo Pro.Pro Gln

Lys Gln Ala Pro
75

Gln Asn Asp
80

Lys Lys Pro Ala Gln Lys Lys

90

Arg Glu Arg Met

105

Lys His ¢lu Gly

Yal Met Lys Pro

Ala Lys Leu Ala

Gl Tle Pro Val

Lys Pro Glu Gly

186

Gly Gly Arg Phe

34

Cys Met Lys Tle

Lys Val Met Gly

95

Glu Asn Asp
110

Tyr Ala Cys

125

Ala His Val Lys
140

Phe Lys Arg Ser

Hig Met Lys Ser

170

Tyr Tyr-Asn Trp

Thy Ile Pro-The

Gly The Ile

- SetrLys Tyr
160

- Asp Ala Ser
175

- His His Gly
190

Gly Ala Gly
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[0014]

Lys

Val

225

Ser

Gly

Asn

Gli

Arg
305

Pra Gly
216

Ala Tle

Val Val

Ala Glu

Thr Thy

B
-
O

Lys 6lu
250

Pro Gly

Asp

Val |

Thr

Glu

260

Phe

Pro

Tyr

Ser

Tip

Pro

Glu

Tyr

325

Gly

Ash

Trp Ser

Cys

Ser

Gln
310

His Avg Glo Arg Arg Ser

Lys

Len

Ser

Leu

Thr

200

g Pro Tle

¥ Ala Asn

Asp Ile

Ala Leu
265

“Gln Pro

280

Leu Arg M

Leu Lys

~Lys Asp

35

Phe

Glu

Val

]
(4]
s

Pro:

Pro

Ala

Ash

Asp Asn Lys Gly

220

Gly Ala Arg Thr
235

Thr Lys Ile Thr

Val Leu Cys Leu
270

Cys The Pro Cys
285

Leu Glu Asp Asn
300

ser Leu Thr Cys

315

Phe Asn Val Tyr

Arg Val

Ala Leu
240

Pro Glu

255

Leu Ala

Cys Tyr

Val Met

Ser Pro

320

Lys Ala
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[0015]

The Arg Pro

Cys His Ser
355

6Ly Th Leu

370

385

Ala Asp Ala

The Ile The

Gly Glu Thr
435

Thy Cyg Thr
450

Tyr Leu Ala His Cys Pro Asp Cys Gly

340

345

Pro Ile Ala Leu Glu Arg Tle Arg Asn

Lys Tle Gln Val
375

Asp Trp The bys
390

Glu Arg Ala Gly
405

Gly Thr Met Gly
420

Leu The Val Gly

360

380

Leu Arg Tyr Met Asp

395

Let Leti Val Arg Thr 8

410

His Phe Tle Leu Ala

425

Phe Thr Asp Ser Arg
440

His Pre Phe Hig His Glu Pry Pro¥al

458

460

36

Glu Gly

Setr Let Gln Ile Gly Ile

Ser

350

Lys

His

» Ala

ArgCys

Tle

430

Tle

Gly

a Thr Asp

Thr Asp

Thr Pro

Pro Cys

415

Pro Lys

Ser His

Arg Glu
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Arg Phe His

465

Tyr

Pro

Val

Gly

P!
o
0

545

Glo

Lys

[0016]

Lys

Val.Gln

Pro Asp

Ile
5158

Gly Ser

530

Ile

Tyr Asn S

Ser

Ser

Thr

500

Thr

Asn

Asp

Tle
580

Arg

- Prio

Pro

470

Thr  Ala

485

Pro Asp

Val

Asn

Glu

Gln (

Leu

265

His Tle

Gly L

Gln

His Gly Lys

Glu

475

Ala Thr Ala Glu Glu

Arg

Gly

s His

Val

Pro

Ala Ala

480

The- Leu Met

505

Gln The Val

520

Thr Thr

Thr

Pro Arg Asn

Phe ProoLen

0
(&3]

37

Val T

Thr

Arg

Asp

Ala

Ala

Leu

Tle

Gln

Tyr

Lys

540

Asn

Glu

Asn

Pro

Glu

Gln

Lys
525

Val

His

Leu

Val

Cys

Cys

Ser Thr
480

Val His Met

495

Ser Gly Asn

510

Agn €ys

Tle Asn Asn

Lys Asn Trp
560

Gly Asp Arg
878

Thr Cys Arg

598



CN 105358683 A

F

¢l

&=

16/190 7T

[0017]

Met

Asn

Val Pro

The Met Leu

610

Gly Gln

ez
ox

Val Thr

Asn Glu

Ala His Gly

678

Pro Thr Met

690

Ser Mt ¥Val

708

Cys Ile Thr

Glu

Pro

Arg

Leu Tyr

Pro

Leuw Thr

645

Tyr
660

His Pro

Thr

Val

Gly Thr

Pro Tyr

Asn Pro

- Pro Asp

Thr Val

600

Hig Pro

615

Yal Pro

Lys Tyr

- His Glu

Val Ile

695

Va

et

710

Glu Leu

Tyr 1

Thr ¢ly

Trp. Pro

665

Ile Ile

680

Val. Ser

Gly Met

TP Pro

38

Thr

'lhr

Glu

Gly
650

Gln

Leu

Val

Cys

Gly

Tyr

Len

ca
53
&

Leu

Met

Tyr

Ala

Val

715

Ala

Gly

Val

Glu

Ser

Tyr

Ser

700

Cys:

Thy

Lys
605

ser

Thr

Thr

Tyr
685

Phe V¥

Ala

Val

Thy

Glu

Asn Gln Val

Tyr Arg Asn

His

Asn Gly The

670

Letu Tyr

=
)
b

1 Leu Leu

Arg

Pro Phe Leu
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[0018]

Leu Ser Leu Leu Cys Cys Val
740

Glu Ala Ala Ala Tyr Leu Trp
755

Gln Ala Leu Tle Pro Leu Ala

770 775

Lys Leu Leu Pro Cys Cys Cys

785 790

Ser Ile Gly Ala His Thr Val
BO5

Pro Asn Thi Val Gly Val Pro

820

Tyr Ser Pro Met Val Leu Glu

835

Pro Thr Leuw Ser Letl Asp Tyt

850 855

Arg Thr

745

AsnGlu

760

Ala Len

Lys Thr

Ser Ala

Tyr Lys

Met Glu

840

Tle Thr

39

730

Th

Gln

Leu

Tyr

810

Thr

Leu

Cys

Lys Ala

Gln Pro

¢ Val Leu

53
o
fos

Ala Phe

795

Glu His

Leu Val

Gln Ser

Glu Tyr
860

Ala The Tyr Tyr

Let

765

Cys

Leu

Val

Asn

Val
845

Lys

750

Phe

Asn

Ala

Thre

Arg
830

Thr

Thr

Tep Leu

Cys Leu

Val Met
800

Val Tle
815

ProGly

Leu Glu

Val Tle
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[0019]

Pro Ser Pro

865

Ser Leu Pro

Met Trp Gly

Ser Glu Ala

Tyr

Asp

Gly

900

His

915

Ser Ala Tyr

930

Leu Tyr Gln
945

His Ala Val

Ser Ala Trp

Arg

Gly

Thr

“Thy
880

Val

Ty
885

Ala

Val

Ala

Asn

Yal
965

Pro:

LysCys
870

Cys

Ser

Ly s

Glu

Lys

His

Ile

%

Asn

950

Lys Asp

Phie Asp

Cys Gly Thr

Lys Val Phe
peiely

Phe Cys Asp
905

Ser Glu Ser
920

vAla Ser Ala

Thy Val Ala

Ala Lys Phe
970

Asn: Lysg Tle
985

40

Ala Glu Cys
875

Thr Gly Yal

Ala Glu:Asn

Cys Lys Thr

925

SerAla Lys

940

Ala Tyr Ala
955

Val Val Gly

Val Val Tyr

Lys ‘Asp Lys
380

Tyr Pro Phe
895

Thr Gln Lgu
910

Glu Phe Ala

Leil Arg Val

Asn Gly Asp
960

Pro Met Ser

975

Lys Gly Asp
940
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Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1006 1065

Phe Gly Asp lle Gln Ser Arg Thr Pre Glir Ser Lys Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Ley Gla Arg Pro Ala Ala ‘Gly Thr Val
1025 1030 1035

His Val Pro Tyr Ser GlnAla Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Glo His The Ala Pre Phe Gly Cys
1055 1060 1065

Gln Ile Ala Tht Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asi IT1le Pro Ile Ser Ile Asp Tle Pro Asp Ala Ala Phe Thr Arg
1085 10890 1095

Val Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110
[0020]

41



CN 105358683 A }?’l— ﬁlj %‘_C 20/190 7T

Ala Cys Thr His Set Ser Asp Phe Gly Gly Val Ala Tle Ile Lys
1115 1120 1125

Tyr Thr -Ala Ser Lyg Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Tle Arg Glu Ala Asp Val Glu Val Glu 6ly Asn
1145 1150 1155

Ser Gln Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1176

Phe Arg Val Gln Val Cys Ser Thr Gln Val His Cys Ala Ala Ala
1175 1180 1185

Cys His Pro Pro Lys Asp His Ile ¥al Asn Tyr Pre Ala Ser His
1190 1195 1200

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

1205 1210 1215

Val 6ln Lys Ile Thr Gly G6ly Val 6ly Leu Tle Val Ala Val Ala
1220 1225 1230

Ala Leu Ile Leu [le Val Yal Leu Cys Val Ser Phe Ser Arg His
[0021]
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[0022]

1235

210> 3
<211> 1255

212> PRT

<2135

<400> 3

I

Asn Pro Phe

Phe Leu Ala
3

o

Thr Phe Lys
50

Lys Pro Lys
6

&n

Lys Lys Lys

Phe

Ala

20

Met

&ln

Lys

: L"}’ s

Gln Pro
5

Ala Pro

Gln Val

CArg Arg

Glu Ala

70

Astt Gln

1240

Met Tyt Pro Met-Gln Pro Met

Arg Arg Pro Trp Phe Pro Arg

Asp Ala Pro Pro Glu 6ly: Pro

08

Ser Gly Lys Gly Lys Gly Gly

25

40

43

10

90

1245

Gln Glu Leu The Arg Ser Met .

45

Gly Lys Lys Lys Ala Lys Thr

Pro Tyr Arg
15

Thr Asp Pro
30

Ala Asn Leu

Ser Ala-Ala

Gly 6ln Gly
80

Gly Pro Pro

95
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[0023]

Asn Pro Lys Ala Gln Asn
109

Gly Lys Arg Gln Arg Met
115

Pro Ile Met Leu Glu 6ly
130

Gly Lys Leuw Phe Arvg Pro
145 150

Val Leu Ala Ala Leu Lys
165

Tyr Ala Asp Val Pro Glin Asn Met

180

His Glu Lys Pro Gln Gly
195

Tyr Glu Asn Gly Arg Phe
210

Gly

Val

Lys

135

Met

Thr

Tve

Thr

215

Asn Lys Lys

105

Met Lys Let

120

Tle Asn Gly

Hig Val Glu

Lys Lys Ala

170

186

Tyr Ser Trp
200

Val Pro-Lys G

44

Lys Thr

Glu Ser

Tyr Ala

140

Gly Lys

Ser Lys

Arg Ala Asp Thr

His His

110

Asp Lys Thr Phe

{vs Val Val 6ly

Ile AspAsn Asp
160

Tyr‘ Asp Leu Ghl

175

Phe Lys Tyr Thr
190

Gly Als Yal Glo
205

Gly Ala Lys Gly
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[0024]

Asp Ser Gly Arg
225

Val Leu Gly 6ly

Met Tep Asn Glu

260

Glu Gln Trp Ser

275

Phe Pro Cys Ala

290

Thr Leu Ala Met

Leu Leu Glu Ala

Glu &lu Eeu Phe
340

Cys Tle Arg Cys

Pro

Val

245

Eys

Gln

Leut

Asn

Ald

Tle Lew Asp Asn Gln Gly

230

Asn Glu

Gly Val

Val Thr

Pro Pro

295

Ser Val

310

Val Lys

Glu Tyr

Val Gly

Gly ber

Thr Val

Tht Met

280

Lle: Cys

Asn Val

Cys Pro

Lys Leu

235

Arg Thr

250

Lys Tyr

Cys bLetl

Tyr Asp

Asp Asn

Arg Val

Al Leu

< Thy Pro

Lot Ala

285

Arg Lys
300

ProGly

315

Gly Arg
330

Ly s Ar g

Val Ala Tle
2410

Eon

or-Val Val

258

Glu Asn Cys
270

Asn Yal Thr

Pro-Ala Glu

Tyt Asp Gli
320

Arg Ser Thr
335

Thr Arg Pro Tyr Met Ala Arg

Ser Cys His Ser Pro Tle

45

350

Ala 1le Gly
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[0025]

355

Ala Val Lys-Ser Asp Gly
370

360

His Asp Gly Tyr

Ser Gln Tyr Gly Leu Asp Sel

385 390

Arg Tyr Asp Met His Gly
405

Ser Leu Tyt Thy Ser Arg

420

Phe Leu Leu Ala Arg Cys
435

Lys Lys Asp Ser Val Arg

450

Phe Asn Pro Val Gly Arg

465 470

Val Glu 61n Ala Cys Gln

485

Thr

Pro Ala Gly Asp

Glu

Val

Ser Gly Asn

Tle Lys Glu

425

440

Ser Cys. Ser

Leu Tyr Thr

Tyr Ala His

46

110

s Gys Hig Ile

490

Val Arg Leu Gln Thr Ser
380

Leu Lys Gly Arg Thr Met
395 400

Ile: Pro Leu His Gln Val

Val Asp Gly His Gly Tye

Ser Tle Thr Met Glu Phe

445

Val Pre Tyr Glu Val Lys
460

His Pro Pro Glu His Gly

475 480

Asp Ala Gln Asn Arg Gly

495
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[0026]

Ala

Val

Ser

Tle

545

Arg

Phe

Met

Tyr Val

Ser Leu

515

Ala Len
530

Asn Lys

Ala Tyr

Pro Lys

Leu Leu

595

Tle The
610

Glu
500

Ser

Val

Thr

Met

Gly

Gl

Lys

His

Ser

Cys €

Gln
550

Arg Len Gln

565

Ala Ala Gly

a80

Ala

Phe

Asp

Gly

Gly

Phe

Leu Pro Gly Ser Glu Val

Ser Val Thr Val Thr Pro

Phe

Ala

Lys

o
—
{sby|

505

520

i Cys 6ly Gly Thr Lys

540

Ser Gl Cys Thr Lys

Cys Thr Yal Pro Leu

600

570

555

Asti Asp Lvs Trp Val Tyr

The Len Lys Gly Lys

586

Ser Val Ser Leu. Lys

47

620

Asp Ser Ser Leu

510

Pro Asp Gly Thr
525

Ile Ser Glu Thr

Lyg Glu Gln Cys
560

Asn Ser Asp Lys
575

Leu His Val Pro
590

Ala- Pro Glu Pre

605

Lew His Pro Lys
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[0027]

Asn Pro Thr
625

Thr His Glu L

Glu Lys Gly

675

Val Ile Thr
690

Leu Ser Ile
705

Trp Leu Phe

Thr Pro Asn

Tyr

Trp
660

Glu

Hisg

Cys

Cys

Ala

740

Leu

u Ile

645

Glu

Thr

Tyr

Ala

Arg

725

Arg

Tle

630

Ser

Phe

Ala

Tyr

Al
710

Ser

Thr

Glu

Val

Pro

His
695

635

650

665

Avg Glo Leu Ala-Asp

Pro Ala Val Arg Asn

Trp Gly Asn Hig Pro

Gly Asa Pro His Gly

Arg Tyr Pro Met Ser

700

Tle Ala Thr Val Ser Val

Arg

715

730

745

48

Val Ala Cys Leu Thr

o Pro: Phe Cys Lew. Ala Val |

Phe

Pro

Lei

685

The

Ala

Pro

Let

. Pro His Tyr

640

Thy Val Thr

655

Lys Arg Phe
670

Pre His-Glu

Ile Lew6ly

Ala Ser Thr
720

Tyr Arg Leu

T35

Ly
750

Cys Ala

w
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[0028]

Arg Thr

Asn Asn

770

Ala Leu
785

Pro Phe

Ala Thr

Asn Arg

Ile Lys

860

Lys- Thr
865

Cys Thr

Thr Met

Gly Met

Ala Arg Ala

b
Eon
&

Agni Gln Gln

Ile Val Val

Leun Val Met !

820

Ala Gly
835

Tyr

Lew Ile Pro

Asp

Pro &

Gl

Met

The: ..

790

Ala

The

Ser

870

Thr

Phe

=3
=¥
[ ]

a Gly

c Gln

Pro

Val

855

Pro

Pro Thr Tyr Arg Pro

Thr Trp

760

Trp . 1le

~Leu Leu Ar

Kla Ala

Ala Gly
825

Len Pro

Asn Leu

Kla Tle

Asp Glu

49

Glu Ser

Gln Leu Leu

Gly Ala

810

Gly

Ile Ser Tyr

Tle Ser Ile

Glu Tyr Val

860

Lys Cys Cys

Gln Cys Lys

Leu.

Tle

1 Cys

Ala

Asn

Thr

His Leu Tep

Pro Leu Ala

Cys Vil Val
800

Tyvr-Gla His
815

Thy Tle ¥al
830

Peo: Thi Lys

Cys His Tyr

1y Ser Gln Glu

Val

880

Phe Thr Gly
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885 890 895

Val “Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe €y Asp The Glu
900 905 910

Asn Thr Gln Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu

915 920 925

Ala Asp His Ala Glu Ala Tyr Lys Ala His The Ala Ser Val Glu Ala
930 435 940

Phe LeuAsie Tle Thr Val Gly Glu Hig Ser TleVal The The Val Tyre
960

o
(S3

945 950 955

Val Asn Gly Glu Thr. Pro Val. Asn Phe Asn Gly Yal Lys Tle The'Ala
965 970 975

Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys Ile Val Gln
980 985 990

Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
995 1000 1005

Gl Pro Gly Ala Phe Gly Asp Lle Gln Ser Arvg Thr Val Ser Ser
1010 1015 1020
[0029]

50
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[0030]

Ser

Ala

Glu

Pro

Cys

Leu

Cys

Ala

Asp Leu

1025

Gly Ala

1040

Glh Trp

1055

Phe Gly

1070

Ala Val

1085

Phe Thr
1100

Thr Leu

1115

Thr Val

1130

Tyr

Lys

Gly

Arg

&sn

Lys

Lys

Glu

Ser

Ala Asn Thy Asn Leu Val Leu Glh

1030

¢ His Val Pro Tyr

1045

Asp Lys Ala

1060

Tle Tyr
1075

Thir

Ile Pro Leu
1096

Val Ser Glu Thr

1105

Glu Cys Val Tyr

1120

Tyr Ser Ala Ser

1135

o1

The Glo Ala

Pro Ser Leu

Ash Pro Tle

Ala Phe Asp

Pro Thr Leu

Ser Ser Asp .

Lye Ser Gly

Arg Pro Lys
1035

Pro Ser Gly Phe
1050

Lys Phe Tht Ala

1965

Arg Ala Glu Asn
1080

Ile Pro Asp Ala

1095

Ser Ala Ala Glu
1110

Phe Gly Gly Tle

1125

Lys Cys &la Val

1140
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His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val 6lu
1145 1150 1155

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

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

Cys Lys Gly Asp Cys Hig Pro Pro Lys Asp His Ile Val Thr His

1196 1195 1206

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

Tle Ile Tle Gly Beuw Val Leu Ala Thr Ile ¥al Ala MNet Tyr-Val
1235 1240 1245

Leii Thr Asn Gln Lys His:Asn
1250 1255
[0031]

52



CN 105358683 A }?’l— ﬁlj %‘_C 31/190 7L

210> 4

211> 18
212> PRT
213> AL

290>
<223> PD-1 $iJH

400> 4

Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn Gln Thr Asp Lys Leu Ala

1 5 10 15

Ala Phe

210> 5

211> 20
212> PRI
213y AT

<9920
223> PD-1 hifs

400>

b2 8

Met Lew Asn Trp TFyr Arg Met Ser Pro Ser Asn Glo Thr Asp Lys beu

1 5 10 15

Ala Ala Phe Ser
[0032]
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[0033]

L2103
211>

212>
€213>

£220>

223>

400>

Val Leu Asno Trp Tyr Avg Met Ser Pro Ser Asn Gln The Asp Lys Leu

1

20

PD-1 Hy 5

Ala Ala Phe Pro

<2102
211>

213>

220>

223>

400>

1

20

PD-1 H

54

10

Gly Ala Ile Ser Leu His Pro Lys Ala Lys Tle Glu Glu Ser
10
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[0034]

210>
Q21
212>
218>

200>
223>

400>

Cys Gly Ala Tle Ser Leu His Pro Lys Ala: Lys Lle Glu Glu Cys

1

210>

211>
<2125
<213

£220>
223>

<400>

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

1

15
PRT
AL

PD-1 $0J5

5 10

BD=1 i J5

5 10

Ala Ala Phe
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[0035]

210>
Q11>
212>
213>

<220>
228>

PO-1 il

Gly Ala Tle Ser Leu Ala Pro Lys Ala Glo Ile Lys Glu Ser

210>
@1y
NP
2185

<220
<223>

Arg Asn Asp Ser Gly Thr Tyr Leu Cys Gly Ala Tle Ser Leu Ala Pro

5 10

31

PRT

AL

PD-1 fip st

11

5 10 15

Lys Ala Gln Tle Lvs Glu Ser Leu Arg Ala Glu Len Avg Val Thr

20 25 30
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[0036]

210> 12
<211> 31
<212 PRT
@213y AT

£220>
<228%  PD-1 HilE

L4003 12
Arg Asn Asp Ser Gly Ile Tyr Leu Cys Glyv Ala Tle Ser Leu His Pro

1 5 10 15

Lys Ala Lys Ile Glu 6ly Ser Pro Gly-Ala Glu Lew Val ¥al Thr
20 25 30

2210 13
211> 11
212> PRT
218y AT

220>
228> PD-L1$LE
400> 13

Cys Ile Ile Ser Tyr Gly Gly Ala Asp Tyr Cys

1 5 10

@2rox 14
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[0037]

211>
{219y
213>

220>
223>

<400>

PRT
AL

PD-L1 §7J8

14

Cys Met Tle Ser Tyr Gly Gly Ala Asp Tyr Cys

1

<2100
GARR
$212>
<218>

<220%
223>

<400>

Leit Gln Asp Ala Gly Val Tyr Arg Cys Met lle Ser Tyr Gly Gly Ala

1

)

26
PRT
AL

PD-L1 $i/E

5

10

10 15

Asp Tyr Lys Arg Tle Thr Val Lys Val Asn

210>

20

16

@I 26

2

(]

58
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[0038]

212> PRT
@213 AL

<2205
995> PO-L1LE

400> 16

Leu Gln Asp Ala Gly Val Tyr Arg Ala Met Ile Ser Tyr Gly Gly Ala
1 5 10 15

Asp Tyt Lys Arg lle Tht Val Lys Val Ash

20 25

210> 17
g1y 21
212> PRT
213>y AL

223> PD-L1 i

400> 17

Asp Lett Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile

1 5 10 15

Ile Gln Phe Val His
20
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210> 18
211> 23
<212> PRT
@1y AL

220>
w23y PO-L1PLE

400> 18

Asp Lew Ala Ala Leuw Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Tle

1 5 10 15

Ile Gln Phe Val His Gly Gly
20

210y 19
211> 27
<212% PRT
213> AL

<9203
<223y PD-L1 Hifs

400> 19

i 5 10 15
[0039]
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[0040]

Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu
20 25

216> 20

@13y AL

923> PO-LLIHnE
400> 20
Let Gln Asp Ala Gly Val Tyr Cys Oys Ile Ile Ber Tyr Gly Gly Ala

1 5 19 15

Asp Tyr Lys Arg Lle Thr Leu Lys Val Asn
20 28

@10y 21
@I 26
212> PRT
Q1 AL

223> PO-LLBLR

400> 21

Leu Gln Asp Ala Gly Val Tyr Ala Ala Ile Tle Ser Tyr Gly Gly Ala
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1 5 10 15

Asp Tyr Lys Arg Ile Thr Leu Lys Val Asn
20 25

210> 22
@11y 21

€912 PRT
213> AT

220>
@235 PD-L1 R

400> 22

Asp Leu Leu Ala Leu Val Val Tyr Trp Glu Lys Glu Asp Glu Gln Val
1 5 10 15

Ile Gln Fhe Val Ala

@G> 23
@11y 23
<212y PRT
@1y AL

€220%

223> PD-LI4RA
[0041]
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€400> 23
Asp Leu Leu Ala Leu Val Val Tyr Trp Glu Lys Glu Asp Glu Gln Val

i 5 10 15

Tle Gln Phe Val Ala Gly Gly
20

93> PD=L1 $H{JE

<400> 24

Phe Thr Ile Thr Ala Pro Lys Asp Leu Tyr Val Val Glu Tyt Gly Ser

Asn Val Thr Met Glu Cys Arg Phe Pro Val Glu

210> 25

211> 8410

212> DNA

213y AL
[0042]
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[0043]

220>
223>

400> 25

gaatteceat

ceaacattac

gegtealtag

cogeetgaet

atagtaacge

geceacttgg

gacggtaaat

tggeagtaca

atcaatggee

gteaatggega

teegeeecat

getegtttag

agaagacace

tactegtige

titecategg

tgeatacgtt

cgecatgtty

ttecatagoce

Raccgectas

caatagggac

cagtacatea

ggeecgeety

tetacgtats

gtggatageg

gittgtitte

tgacgraaat

gggacegate

tgecgegege

tettttetyge

tgaacegtca

YILP CHT 532 #tik

gtateeatat

acattgatta:

atatatggag

cgaceEnege

tttccattga

agtgtateat

goattatgee

agfeatoget

glitgactca

graccaaaat

gegeggtagy

gategectgg

cagecteegt

gecaceagac

agleacegte

gataatatet acat

tigactagtt

tlecgegtta

coatteaecet

cpteaatgeg

atgecaagta

cagtacatga

Attacosateg

cgeggattte

caasgggact

cptgtacget

agacgeeate

taasgetgga

ataatagety

gtegacacgt

64

attaatagta

cataacttac

caataatgae

tggagltattt

cgececetat

cottatgega

teatgogett

caagteteca

tteenaaatg

ggegaggteta

caggolgttit

gegeagtgta

acagactaac

gigateagat

it tggeteatet

atcaattacg

getaaatgge

gtatgttece

acggtaaact

tgacgteaat

ettteetact

ceccattgac

tegtaacaas

tataageaga

tgaceteeat

gictgageag

agactgtice

ategeggeog

60

120

180

360

420

480

540

600

660

80

840

900
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[0044]

ceaccatgga

gegeeccacg

ggeaactoge

agaageeteg

acgacccaaa

caggeecgtag

atgaaggcaa

agtacgatet

cecacgagaa

geeggtivac

acaacaaagg

ecetetecgt

dagagtggag

cleageegee

ttgaggacaa

gticateocyg

cectacaatt

coagetgate

cagaaategg

gcaaaagaag

ggagagaatyg

agtgatggge

aactategac

tgaatatgea

accegagess

tatecegacg

avggetggle

gatgacgtes

ecctegeeete

cglgatgaga

caagtaatta

Lesgeagtoa

aaanacangsa

caagcecaccac

tgeatgaaaa

tacgeatges

aatgcegate

cagatacegs

tactataact

ggtgeaggea

gecategteo

aacaaqagaca

cesgletigt

tgetgetacg

ceceggatact

gacctagace

agaaattgac

dgcanageea

ANBAZAAZET

titgaaaatga

tgglgeggaga

teggetaaact

tgecacatgaa

gocateasgy

agecgpgaga

taggagggsee

tegteacaaa

geetgttage

aaaaggaace

ageagetact

65

acgeaadactt totataacag aaggtaccas

acgteecacag

catgegegeg

goeeggacect

aggragacty

gtacetcaac

gaagaageag gegee

ggotcanaag

ttgcatettc

taasgtaaty

ggeotttaag

gtetgatgee

ageagtacag

cagegpeaga

caacgaaggl

aattacecet

dgaacactaca

gRaaagcace

aapageateg

aagaagaaac

gaagteaage

dadccageac

¢cgetegteta

tegaagttta

tattcaggag

¢egatetteg

goeegeaseg

gagggagecg

ttecerteget

ttgegeatec

ctgacttget

960

1020

1080

1140

1200

1260

1440

1500

1560

1680

1740

1800

1860
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[0045]

cteceeaceg

catatetage

tggagcgeat

tcgggatasa

cgecagegra

cegegaccal

gatttacgga

ctgtgatage

geacgtacgt

atactcctga

ggeagacggt

tgacaaccac

ctaatcacas

dageaagaas

accatcegae

gegteacaca

Leaaagacge

teattgteet

cagaaatgaa

gacagatgac

cgeggagega |

cageagaaag

geagageace

cepcacgetg

geggtacaag

agacaaagty

gaatiggcaa

asagatceae

cectacagta

actettetet

vaagaaggag

agtactaagg

gactgeggag

gehacggane

ageecacgatt

ceggattge

attetegees

,
£

ilcagecaca

ttecactete

gotgoeactg

atgacgeage

tgeaactgeg

alcaataact

tacaacliced

ateceaticn

acttacggaa

taccgtaaca

gttacettea

agtoteegcaa

acaattltaa

angggeatte

gaacgetgaa

ggaccaaget

ttgtaaggae

gatgocogaa

catgeacaca

gaccacaaca

ctgaggagat

gtiggetocge

geaaaattgs

ctitagtece

cattggcaaa

aaaaccaagt

tgggavapga

ceglgeetae

66

tgtetataaa

gtgeeacage

aadtceaggto

gegotatatg

tlLeageaeceg

aggagagacg

ceegtitecat

tegtaaagag

agaggtgeat

cetenagate

aagtggatoe

teagtgeceat

gegoaacget

cgtgactige

caccatgetg

accaaatiac

tgagggtety

geoaraagac

cetatcgratl

tetttgeaga

gatagceata

tgracgatca

ctgacagteg

catgaaceac

ttaccttgea

atgeecceag

acagttaatg

aacgaggean

getgeaglea

gaactegege

agagtgccaa

ctgtatectyg

cacgaggagt

gaggteactt

1920

1980

2040

2100

2160

2220

2400

2460

2520

2580

2640

2700

2760

2820

2880
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[0046]

ggggraacaa

gtecacccaca

ttgtgtegst

Lgtgcgeace

teetgetoag

cggeatatet

cegeettgat

ctittittage

ceatgetett

acatcacgle

cagagtgcaa

cabttatgty

cacatgtaga

cegeategge

cetacgetaa

cgaaccatac

tgagataate

ggectogtte

gegeagatge

cetgetatge

atggaacgaa

cgtestetee

cgtaateage

cacgglygga

ggagatggag

cgagtacaaa

gaaatctgaa

glteggegaag

cggtgaceat

aagtactgge cgeagatgle tacgaacggt

ttgtactatt

gtgettetet

attacaccat

tgogtoagan

cageageece

aactgtetga

ateggtgeoc

gtaccgtata

ctacaateag

actgteatee

ctaccagact

tactgetitt

totigeasaa

cteegegtoc

geogteacag

atgagetygta

aligaattaac

cgaccangge

tgtteteglt

aactettagee

acactgteag

agactetigt

teacetigga

cetececgta

acagetgoaa

gegacgetga

cagagtitge

titaccaagg

taaaggacge

67

ceecactatg

cacageaglts

acCaggagel

ggecacatat

geaggetett

atgetgetet

cgeetaceas

cdaatdagaccg

dccantacts

cgtegaagtee

ggtetttact

adatacgcad

ateggectac

aaacaacatl

caagitteglc

actgeteatg

actetagica

ggaatgtety

actgttcect

tacgaggetg

atceegetgg

aagacccteg

cacgtaacag

ggtlacagee

teacttgact

tgtgetacag

geagtctace

tigagegagy

agageeeaca

accgtagetyg

glggecececan

2949

3000

3060

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840
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[0047]

tgtecitcege

acatggacta

gtacaccgga

caggeacget

aacpagoage

taagagetgt

cetttactag

geacteacte

gtaaatgtoe

gegtgoaagt

acatagteaa

caatgiette

taattitaat

tgeetictag

aaggtgeeae

gtaggtetca

ctggacacet

cecacetitt

aagtaaagac

acatgtacea

atcgetacag

aaattgeger

gegttgtcgat

ctecgaettl

tttgacaaca

ggegeagpaa

gtitatgeea

tacteteage

cacacggrac

glggggaaca

geacecetetg

ggggeegleg

teg-atgactanes

cteccagetg

gltgetecaca

ttacceagea

getgcagaag

ttgeccageea

tooceantgte

tletattetg

caaatateot:

caagtacact

tracacacca

attacgsgag

tgegtgtegt

totgttgttt

ctiteetaat

gEgEgtenge

aaatcgtggt

gaccagaca

acacteagtt

cactateter

cettegette

taceaattic

taacggacat

ceatcateaa

cegltaccat

tetcaacage

gegeageege

ceetigegst

gagtaggatlt

ttagcaggea

gececetloeee

agaglgaggs

tgrggcaggs

68

gltacaaagge

atttggtgas

gotactacag

ctieaagtat

ceagattgeg

calegacata

glcatgegaa

atacdacaget

tegagaagee

cetggeaage

atgeecacoct

ccaggatata

agttgttact

ctaaggatet

cgtgectice

aatigeateg

cagenageeg

gacgletaca

atteanagte

aggecageag

tggctgaage

AcaBACEeeg

ceggatgegg

gtaccagect

agcaagaaag

gacgltagaag

coaaaggace

teoacaacgg

gtigetgeet

agatetgetyg

ttgacceteg

cattgtetga

gaggattgae

cegagtite

3900

3960

4020

4080

1140

4200

4260

4320

4380

4440

4500

4620

4680

4740

4800

4860
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[0048]

aagacaatag

attgacccgg

cetgtecacy

gggcteegee

geeccaccaaa

aagtgcagag

acacaacata

acteacatta

getgeattaa

cgetteetog

teactcaaag

gtgaptaaaa

ceataggote

aaacecgaca

caggeatect

tteetecteg

cecotegtte

ttecaaticea

craaacetag

ggagagaaaa

catgatttaa

teatggteat

cgageeggaa

attgeptige

tgaateggee

cteactgact

gepgtaatac

ggeeageaaa

cgeceeectg

ggactalaaa

geragaaaga

ttagtteeag

coegetanag

cclocaagag

tgectecaae

ggteateaty

agetgttitice

geataaagtyg

goteactger

aacgcgtEsg

cgetgegeto

gegttatceac

aggteaggaa

acgageatca

gataccagge

ageaggeaca

cececacteat

tacttggage

Tgggaagaaa

atetgaggaa

geclaagett

tgtgtgaaat

taaageetgs

cgetitecag

gagaggcert

ggtegttongg

agaatecagge

cegtaaadag

caaaaatega

gtttecoect

69

gegeatgegg tgggetotal gggtacocag

teecettete

aggacactea

getetoteoe

tlaaagcaag

glaatgagag

paaaggagal

tgttatecege

ggtgcctaat

tegggaaacy

ttgegtatty

ctgegeegag

gataacgeag

gecgegtige

cacteaagte

ggaageteet

gtgetgaaga

tgtgacacac

tecetecatea

ataggetatt

daatcataga

aggatccaag

teacaatted

gagtgageta

tgtegtgeca

ggegotette

cggtateage

paaagaacat

tggogt ittt

agaggtggeg

teg

tgegete

4920

4980

5040

5100

5220

5280

5340

5400

95460

5640
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[0049]

tectgttees

ggegetttet

getggeotgt

tegteotigag

caggattage

slacggetag

cggaaaaaga

ttttetttee

ettttotacy

aatctaaagt

acctatetea

gataactacy

accacgetea

cagaagtggt

cgtggtates

acectgecge

catagcteac

gtgeacgaas

tecaaceegg

agagegaggl

actagaagaa

gttagtaget

aageageaga

sgetetgacy

aaaaggatct

atatatgagt

gegatetgte

atacgegage

ceggetecag

cetgeaactt

cgetegtegt

ttaceggata cetgbeoger titetecett

gotgtageta

cecocgtica

taagacacga

atgtagegcgg

cagtatilgg

cttgateege

ttacgegeag

tlcagtogaa

aaactiggte

tatttegtite

gettaceate

atttateage

tatcegeote cal

ttaatagtit

tlggtatege

tetcagtteg

geeegacege

cttatcgeca

tgctacagag

tatetgeget

caaacagace

Aaadaaagga

cgaaaactca

ceettttanat

tgacagttac

atecatagtt

Lggreccagt

aataaaccag

gegeaacgtt

tteatteage

70

gtgtaggtog

tgegecttat

ctggrageag

tlettgaagt

ctgetgange

accgelaeta

Letraagaag

ggt taag o

taasaatgan

caatgettaa

gectgactes

gotgcaatga

ceagecggad

caliaattett

gtigecatty

teegetitece

cgegaagegt

ttegetecaa

ceggtaacta

ceactggtaa

ggtpggeetaa

cagtiacett

geggtggttt

atecettigat

ttttggteat

3

4

L

G
o+

teagtgagge

ceglegtgta

taccgogaga

gggeegageg

gecgggange

ctagaggeat

aacgatcaag

aaatce

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

68540

6600

6660

6720

6780

6840
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[0050]

gegaglitaca

cettatoags

ttetettact

gteattotga

taatacegoeg

gogaaaacte

acceaactyga

aaggcanaatl

ctitcetttitt

atttgaatgt

geeacetgac

cacgaggeee

getcecgttyg

gagegegtea

gattgtactg

agattitigt

tgatceecsca

agtaagt tgs

gteatgeeat

gaatagtgta

cracatagea

teaaggatet

tetteageat

gecgraadaa

caatattatt

atttapaaaa

gtetaagaaa

titegggteg

acggteacag

gogegteglly

agagtgesace

taaatcaget

tgitglgeaa aasageggtt agetecticg

cogeagtgtt

cegtaagaty

tgeggegace

gaactitaaa

taccgetett

cttttacttt

aggraataag

gaageattta

ataaacaaat

coattattat

cgeglttteeg

ctigtetgta

geggatetes

atagaatist

calttittaa

atecacteaty

etittetety

gagtigetet

agtgeteate

gagatceagt

gaccagegtt

spcghcaces

teaggegttat

aggagtteeg

tgatgacggt

ageggatgee

gggetggett

aaacgttaat

ceaataggoe

71

gttategcag

actegteagt

tgeceggegt

attggaaaat

tegatgtaac

totgggtaag

aaatgttgaa

tgtetecatga

cgeacattte

acttataana

gaaaaccteol

gggageagac

gactatecgs

atittegttiaa

gaaatcggea

gtecteegat

cactgeataa

agtcaaccaa

caatacggga

gltettogeg

ceagtegtge

caadaacagg

tacteatact

geggatacat

ceegaaaagt

atagecgtat

gacacatgca

dageccgtea

catcagagea

aattegegtt

agatececita

6900

6960

7020

7080

7140

7200

7380

7440

7620

7680

7740

7800
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tanatcaaas gaatageccy

actattaaag

cecactacgt

aanteggaac

ggcpagaaag

ggteacgety

ctatggttge

cgealcagge

goototiene

gtaacgerag

cteaactite

Q2103
211>

26
212> DNA
213>

2207
223>

400> 26

gaattercal tgcatacgtt gtatcecatat cataatatgl avatttatat tggeteabgt

aacgtggact

gaaccatcar

cetanaggga

gaaggeanga

cgeglaacca

titgacgtat

geeattegee

tattacgeea

gattttecea

8431

agatagegtl gagtgtliglt ceaglttliegga

craacgtoaa

craaateaag

goeccegatl

aagigadagyg

ceacaccege

gogglglgaa

atteaggety

getggrgaaa

gteacgacgt

VLP_VEEV VLP 518 8k

agggegaana

ttttitgges

tagagelitea

ageggarget

cgegottaat

ataccgeaca

cgeaactglt

gepogatety

tptanaacgs -

72

accgtetate

togagglEee

GEggeannse

agggrgcteg

gogeegetae

gatgogtaag

BEEAAEEECE

gltgrcaagges

cgEecagtea

agaagagtce

agegegateg

gltasagract

cgargnacgt

caagtgtage

aggeegegta

gagaaaatac

ateggtgegg

attasgitgs

attecatget

7860

7920

7980

8040

8100

8160

8220

8340

8400

8410
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[0052]

ceaacattac

gggteattag

cegectgget

atagtaacge

geecacttge

gacggptaaat

tggeagtaca

atcaatggge

tecgeeecat

geteghttag

agaagacace

tactegttiee

titecateey

cedoeatgtt

togeggecee

gteaatggea

cgecatgtte

ttecatageee

gacegeecda

caataggpac

cagtagcatca

ggceepecty

totacetatt

gtepatagcg

gtttgtttieg

teacgeaaat

tgaacecgtea

gggacegate

tgeogegoge

tettttetee

ceegtiecag

grgcaggeoe

atatatggag

Cgacceeege

tttccattga

agtgtateat

geattatgen

agtcataoget

gtttgactca

geaccaaaat

geaeggtagy

gatcg(;c tgg

cagectoegt

gesaceagne

agteacegte

Leaatgtate

tggttoeccoa

ttecgegtta

ceattgacgt

cgtecaatgeg

atgecaagta

captacatga

attaceatos

Lggeratitte

caacgggact

cgtgtacggt

dgacgeeate

taacggtega

ataatagecty

gtegacacgt

pgatgcagoe

£44CCgaces

73

acattgatta ttgactagtt attaatagta

cataacttac

caataatgac

tegagtattt

cgececotat

cettateega

tgatgcoptt

raagteteca

ttecanaaty

gegaggteta

Lacgrtgttt

gegeagtgta

acagactaae

gteatcagat

aatgocetat

tittetggee

atcaattacg

ggtaaatgec

gtatgttece

agggtaaact

tgacgtcaat

ctttectact

ttepragtae

cceecattgac

tegtaacaas

tataagcaga

tgaccteeat

glatgageag

agactgttce

ategeggecy

cgeaaceert

atgcaggtac

120

240

300

420

480

540

600

660

780

840
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[0053]

aggaattaac

aggggeeate

aagggaagaa

aggcaragaa:

tratgaaatt

acgettgtet

acgacgtict

atgtgecaca

attacagets

gagtigggec

ctattgtget

acgagaaggyg

coaccatgly

acagaaadce

atgagetget

tgtttaatga

gpagetgeca

cegetegatg

cgetaataaa

gaagaagaac

tggaaacaag

pgaatctgae

geteggagey

gegegogets

gaacalgegy

geatcatgga

caagggagan

gggagglate

agttaceglg

tetgotegee

agoagagaot

ggaageaget

gtataageta

tagteocaata

ctaacctga

cogaagaagg

canggganga

ddgaagacca

aagacgtter

aagttattca

angacgaaga

goegatacat

geagteeaat

ageggacgac

datgaaggat

aagtatacte

aatglgacgl

ttggeecatye

gttaagtgee

acgegcectt

goaatogasy

L eghlcaaged

aggeotegea

agaaggctaa

aAraagaancoc

caatcatgtt

ggoegatgea

aagratécaa

teagatacac

algaaaatgg

coattetgea

¢taggacage

cagagaactg

toceatglee

teagesttaa

cegganggad

acatggecag

caglaaagayg

74

acgocEEgac

aagacagaas

fACAEEECCE

aggrangaga

geasggEady

tgtggaagee

atacgatclt

gegttteacy

taacragepa

cotttoagte

ogageaatgg

teaaccacca

cgttgacaae

aaggagatee

atgeatcaga

cgacggecac

gegecacctg

§E8EERABECC

cetaatcega

cagegeatgg

ataaacgget

aagatcgaca

gagtatgeag

- coecaagget

glgcegaaag

cgegtEstey

gteatgtgga

teactaglga

attigetacg

ceggretacg

ACCgAgLage

tetgoagtig

gacggttatyg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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[0054]

ttagacttea

ccatgeggta

atacateteg

cggeageega

tgeegtatga

acggagtaga

togapateea

agltgtegeeg

caadgaagga

acaaactgce

tggoagacgg

gatcagtgte

ctgatgagee

teaccgaaan

aggagacage

gacttecteg

tegacatgeac

ceeglgtede

ctecateace

agtgaasattt

graagegtae

cetecegese

tieagteace

cacaaagats

geagtegeaga

caaageageg

caaatgeace

actgaaacty

teactacace

agggtggrag

acceggaaat

cagtatggee

gggaccatta

attgteggaty

atggaattta

aatcctgtag

caagtetacy

teagaagteg

gtgacacetle

teegagacea

geatategge

Bgageeact

gtgcctetag

caccetaaga

cdcgdagdtea

tttgtatpeg

ceacatggge

tggattecte

aagagatace

gecacgatta

agdaagattc

goagagaact

cacatgatge

acageagttt

ntgatgggdc

teaacaagac

tgeagadaga

Lactagaace

tatetgaace

gadascacoe

taccgeacga

75

cggcaactta

actacatean

ttteetgett

cgtedgacac

clatactcat

Acagaacaga

getttectte

tagegoeety

agaacagtte

taaglgggty

cactgratgte

tatgataacc

i tetaatcace

agetgttage

Boogaaangg

gotgataact

aagggcagea

gtgteactet

gocageteee

teetgetegg

geeecagaac

ggagettatyg

ageggeteeg

gtggaatacyg

agecagtgea

tataattety

cecattctige

ttegatitea

cgecanctty

aattitaces

ttitgggeac

cattattace

2100

2160

2220

23280

2340

2400

2460

2520

Lo
o1
2
)

2640

2820

98B0

2940

3000
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[0055]

acagatacee

cegttgoage

gectaacace

Cecgggrega

tetggattea

geglgtgety

agoacgegac

caggeotacge

tpagcttoga

getgeggate

caggggltta

aagteagcaa

ataaagcgea

ttoteactae

ctgeaggtee

gggagat

atatacaatc

tatgtecace

gtetacotgg

taacgetags

gacearelap

attgetgate

tgtegtgect

cacgatgeeg

ageacteeet

gtacgteace

cecgticaty

gegeetacgta

getticeaca

‘a tagttatgat

cagaacagte

atectgeett tgteaattly tcegeeatt

ctgttttgea

ataccattitt

gagtcettgg

cotetgeeeg

ttittagtea

ageeaagegg

atcagcataa

teccastaca

actccaactt:

tggeategty

atgansateole

gtgeageegtl

aatggagaaa

gottggacac

tiicctgagt

traagetotyg

gaticaagagt

gtetggetgt

ateacclaty

cettgategt

tggeeggege

gaatelogta

catcaacaaa

asacaggaat

acaggeetea

catattgett

acgactgeot

tegtcaacat

clectgtaaa

cetitgateg

ateggeragy

atetgtatge

76

tgegtgeeta

gotttgetge

gaacaataae

agtgactege

egcaggegee

taacactata

gattaagete

geatteacea

tgaacagtgc

ttgegacact

tgeggateat

cacagtggdga

thteaatges

caaaategly

ACAACCARES

caatacecaac

geaaccgttt

actecttace

gecegractg

cancagatet

cigetoaget

ggegeetacy

gleaacagag

atacttacag

geocatcaast

asagtctica

gagaagacee

getgaageat

gdacacteta

gtcaaaataa

cagtatgecg

geatiteggag

stagtaetee

3060

3120

3130

3240

3300

3360

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020
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agagaceecaa

gatggaagaa

atacaaacect

ttecegacge

ctettaacga

ccageaagte

cageagtoga

acccggagtt

ceecgaaaga

tgteaaaaac

taattggett

attaaggate

ecgtegectie

aaattgeate

acageangge

tgggtascea

ageaggagesg

agataaagct

cattegegee

cttatteace

gtgegtgtat

getaacegag

caggotccaa

ceatattgte

cgegteggacyg

ggtgctgget

cttgaccete

geattatels

seagsatisg

ggtectgaag

atceacgtge

ccatcattga

gaaaactygte

aggetgteag

tettcegact

geagtecatyg

caaggetege

atatgeacat

acacaccete

tgettancat

actattgteg

glgocttcta

gaaggtgeea

agtagotete

gaagacaata

aattgaceccg

catacacica

aatttaccge

ctgtaggete

aaacactgac

ttggtggeat

tgecatcagy

ggactateea

catatgttac

agtatecacge

ceetgotggg

ceatgtacgt

glitgecager

cteceactat

attotattct

soaggeatyce

gttectocty

77

gegoacctiteg

Cee ttt Ggg‘a

gattccatta

acttteages

cgueacgete

gactgetace

ttietegace

gtgeaaaget

cecaaacattt

aggatcageo

gotgaceanc

ateotgtiett

cetttcetaa

gegEggtegs

tegegatges

gEUCagaaayg

ggttttgage

tgcgaaatat

goctttgdca

geegaatgea

aagtactegg

claaaagaag

geaaatatee

gattgteacce

acagcCreryg

gtaattatta

¢agaaacata

tgeecctece

taaaatgagyg

gtgggacagg

glggecteta

dageaggeac

4080

4140

4200

4260

4380

4440

4500

4560

4620

4680

4740

48040

4860

1920

4980
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atecceettet

taggacacte

cggtetotee

attaaagecaa

agtaatgaga

tgasaggaga

ttgttateeg

gggteectaa

glegagaaac

tttgegtatt

getgeggega

ggataacgeca

gecegertly

acgeteaagt

tggaagetee

ctttetoeet

ggtetaggte

ctgtgacaca

atageteagg

ctecatecate

gataggetbat

gaaateatag

taggatcana

cleacaatic

tgagtgaget

ctgtegtgee

gggeegetott

geggtatcag

ggaadgaaca

ctggegtitt

cagaggtgge

ctegtgeget

tepgeaagep

coetgtecac

agggetecge

ageccaceaa

taagtgeaga

aatttiaagg

goltggegta

cacacagcat

aactcacatl

agetgratta

cegettcete

cteactoaaa

tetgageaaa

toeatagget

gagacecegac

ctectgltec

tggegettte

~agetggeoty

geeecteglt

ctivaatcee

dccaaaceta

ggragigaas

ceatgatita

atcatggtea

acgageegga

aattgeglte

atgaalegge

goteactgac

gg@ggt@at&

aggecageaa

gegocecoet

aggactataa

gaceetgeog

featagotea

tgtgeacgaa

78

cttagticea

accegeiasa

geetecanga

atgectecaa

aggeateat

tagetgbtte

agecataaagt

cgetecactge

Caacgeregy

tegetgeget

cggttateea

aaggecagga

gacgageate

agataccagy

cttaccggat

cEclgtaggl

cecepegtte

gecccactca

gtacttegag

gtgggaagaa

catgleagega

ggeetaaget

ctgtgteaaa

gtanagcetyg

cegetticeca

ggagaggegsg

cgptegticg

cagaateagg

acegltaaaaa

acasaaatey

cgtttecece

acetgtoesge

atcteaglite

agecegaces

5040

5100

5160

5220

5280

5340

5400

5040

5700

5760

5820

5880

594@

6000
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actggeagea

gtiettgaag

tetgetgaag

caccgeteggt

atcteaagas

acgttaagey

ttaaaaatga

ccaatgetta

tgcotgacte

tgetgeaatg

gecagecgga

tattaattet

tettgeeatt

ctecggttee

tagcteette

tecggtaact

gecacteggta

tgeteggecta

ceagttacet

ageggtggtt

gatccttiga

attttegtea

agttttasat

atcagtgagg

ataccgegag

aggecegage

tgeegggaag

getacaggea

cadcgateaa

ggtectecga

acaggattag

toggaaanag

ttittgttig

tettttetae

tgagattate

caatctanag

cacctatecte

agataactac

aaccacgote

geagaagteg

ctagagtaag

tegtgotate

ggcgagtitac

tegtigleag

cagagegagy

Cgactagadga

agttagetage

caageageag

ggggtetgac

aaadaggate

tatatatgag

agegatetgt

gatacgggag

dcegaeteca

tecotgoaact

tagticgeeca

acgotegter

atgatoeeee

aagtaagttg

79

ategteltga glocaacceg glaagacacy

tatgtaggeg

acagtatttyg

tottgatees

attacgoeges

geteagtgega

tteacotaga

taaactiget

ctattiegtt

ggettaccat

gatttateag

ttatecgeet

glttaatagtt

ttteggtatys

atgtistees

geegeagtegt

acttategee

gltgctacaga

gtatetgege

graasacasac

gaaaaaaagg

acgaaaactce

tecttttaaa

ctgacagtta

catecatagt

¢aataaacca

ecateccagte

tgegeaacgt

ctitcattcag

Adaaagcgst

tatecacteat

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6780

6840

6900

6960
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[0059]

ggttatggea

gactggtgag

ttgeeeggeg

cattggaasaa

ttepatgtaa

ttetgegtga

gaaatgtiga

ttgtetcaty

gogeacattt coeeg

aacctataaa

tgaaaaccte

cgggagraga

taactatgeg

tattttgtta

cgaaatcgge

tecagtites

daccgtotat

geactygoata

tactcadcea

teaatacggs

cgttettogg

cecactegte

atacticatac

ageggataca

aataggegta

tgacacatge

caagecegte

geatcagagt

aaattegegt

aasatcocett

aacaagagte

cagggcgaty

abictetltag

agtecattety

ataataccge

gpeganaacl

cacceaactg

_ gaaggcaaaa

tattteaaty

ag - tgecacctga

teacgaggec

agetecegtt

aggecgegte

agattgtact

taaattitty

ataaatcaaa

cactattaas

grecactacy

tpteateces

agaatagtgt

gecacatage

cteaageale

atetteages

tgeogeaaaa

teaataltat

tatttagaaa

cgtetaagas

ctttoggpte

gacggteaca

ageggetgtt

gagagteeac

ttaaatoage

agaaltagece

gaacgtpgae

tgagdccatea

80

teegtaagat

atgeggogac

agaactitaa

ttaccgetet

totittactt

aaggeaataa

tgaagecattt

aatasacaaa

accattatia

gegegtttcg

gettgtotet

sgeegetgte

catasaatty

teatttitta

gagatagggt

tocaacglea

cocaaatcaa

gettttotet

vgagtteeote

aagtgeteat

tgagateoeag

teaceagest

gggegacacg

atoazggtia

taggeglitece

teatgacalt

gteatgacgg

aageggatge

ggggotgget

taaacgttaa

accaatagge

tgagtgttsgt

aagegerans

gtttrtigee

7020

7080

7140

7200

7260

7320

7380

7440

7620

7680

7740

7800

7860

7980
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gltegaggtge

acgegggaaag

tagggegety

tgegeecgota

agatgegtaa

tgggaaggec

getgeaagge

acggecagte

%o
=

210>
Q115
212>
213>

3813
DNA
AT

220>
€293

400> 27

cglaaageac

CCgECEaacy

gcaagtgtag

cagggegegt

ggagaaaata

gatcggtece

gattaagtty

aattoeatgg

tanateggaa ccolaaaggg agocccegat tlagageitg

tgecgngaaa ggadgggaag

cgeteacget gegegtaace

actatggltg ctitgacgta

cocgeatcagg egecaticge

ggectetteg ctattacgee

getaacgeea ggptitticee

toteaacttt ¢

Adagegadag

accacaceey

tgcpetetea

caticagget

agetggegaa

agttacgacy

pageggsege

cegogettaa

aataccgeac

gogeaactegt

aggrggatgl

ttotaaadcs

VLPSL 11 (CHI VLP 5§32 PD-1-1) B MRS (VLP [Xi)

atggagttea teccgacgea aacttletat adcagaaget accaacccug accetgggee

ctegoececage tgatcteecge agtcaacaaa tigaccatge geogeggtace tcaacagaag

81

8040

8100

3160

8340

120

180
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cetegeagan

ceaaageand

cglagggaga

ggcaaagten

aagggaacta

gagaaacceg

tteactatee

ABSERACERY

tecgtgdtega

tggageeteg

ceptettgea

gacaacgtea

caccgecaaa

ctageteatt

ataaagacag

atcggaagana

agaageaace

gaatglgeat

tegacaatge

glgeacagal

aggggtacta

togtogeoat

cgtggaacaa

cectceeggt

cacectgety

tgagacccgg

gacgcagtac

gtecteacty

atgaageant

atgacageod

caagaagcaqa

dgcacanang

ghaaatigaa

atgectegts

cgatetgsct

actgegtgcat

taactpgeat

dggcaagers

cgtecetagga

agacategte

cttgtgeeteg

ctacgaaaag

atactacoag

taaggacaat

CEEAgaagse

ggacggaacy

egattggace

aggecagaaga

aagocggete

aatgattgea

gegeatasag

anactigect

atgaagtete

cacggageag

gragacageg

gEggecancy

draanadtta

ttgacaaaca

FdatCgraan

ctactasaag

tttaatetet

catteglgee

ctgaanatee

aagetgoget

82

ageageegce

adaagdagaa

tettegaagt

taatgaaace

ttaagegetc

atgeotegad

tecagtattc

geagacegat

aaggtgeeey

ceectgages

ctacatteee

gracoligeg

categobgag

ataaagecac

acageeetat

aggtetettt

atatggatag

geagaacgar

gdaaccagge

caageatgaa

ageacatgte

gtetaaatac

gtttacceae

AgEARLCCgY

ettegacaac

cacggecete

agécgaagag

ctgeteteag

catgeligag

ttgctetece

aagaccatat

cgealtggag

geagategeg

ceataggeea

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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[0062]

gegeacgegg

accatggeac

acggacagea

atagglageg

agegageoeg

actttattct

gadagatcay

tacgtgeaga goag

cctgacegea

acggtgeget

ceeageaace

acagacaang

aagaattgge

geaaagatee

aaccelacag

acactettet

cacaagaagyg

aacgaaccat

catgagataa

cgctgatgac

acaagtgeaa

agacggacaa

aatacaacle

agatceeatt

taacttacgg

cttacegtaa

aggttacett

acaagtactg

teltgtacta

cgeccgatge

ceacacatge

ctetegacea

cactgeligag

geageagtet

etecggtygse

gotggecgoe

ctgcaaaatt

geetttagte

cocattogoa

aagaaacecas

catgggacag

gacegltgeoot

gcegcagatyg

ttatgagete

cogaanggag

acacagecgt

caacatggta

gagatagagg

ggeaacgtga

tobggapgac

tteggaggal

gatcagtgee

Tegogeaacg

aacgtgactt

gleacecatee

gaaccaaatt

actgagepte

tictacgaacg

Taceecacta

83

attgettgta aggacttcag caccgligeac

agacgetgac

tecateatga

aagagttace 1

tgeatatgec

2]
s
o]

4

agatcacagt

taaacliegla

ceaacgages

atgetegeagt

cteaactegs

gragagtgec

tgotgtatee

dceacgagga

tegageteac

gtactgctes

tgactgtagt

gateacoggg

agtggeattt

accacttyty

cocagatact

taatggecag

cepcatgage

cactaatecac

ggacegtaaa

aaaagcanga

tgaccatecg

gteggegtraca

tteggggcaac

togteacera

cattgtglcg

1260

1320

1380

1440

1500

1564

1620

1680

1740

1800

1860

1980

2040

2100

2160
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[0063]

gtegeectegt

cggegeagat

ctatgegaacs

atcgtectgt

gecgtaatga

ascacggteg

ttggagategg

tocgagtaca

aaggacaaga

tggegegges

gagaaatetg

gegteggega

aacggtgace

geetggacae

tacocasett

gaaagtaaag

tegtgetict

geattacace

getgegteag

aagageagee

geateggtee

gagtaccgta

agetacaate

aaactgtcatl

gectaccaga

cetactgett

aatettgeaa

agetcogert

atgecgtcac

ctittgacaa

ttpgegeage

acgtttatec

gtegatlegty goeacageayg tgggaatgty

atatgaatta

ascgaccaag

cotgtietge

gaagctettye

ecacactgtg

taagactotlt

agteacctty

secetcoeeg

ctacagetac

tigegacgee

aacagagttt

cotttaccaa

agtaaaggac

caaaategte

AngacCARga

caacactcag

acaccaggag

geggecacat

ttgoageete

ceatgetget

agoegogtace

glteaacagac

£aaccancac

tacgtgaagt

aaggtcttta

gaaﬁatagge

geateoggeet

gragdcaaca

gecaagtite

glatacaaag

caaltttegty

ttgetactac

84

ceagtgttoo

atlacgagec

ttateceget

gltaagaceet

aacacgiaat

cgggttacag

tgteacttga

getptggtac

clggagteta

aattgagega

dcagagecea

tlaccgltage

tegtgggeee

gegacgteta

acattcaasg

agageceage

tgtgtgegea

etteetgete

tgeggeatat

ggeecgectty

geettttita

agltgatoeeg

ceccatggte

ctacateacy

ageagagtlge

ggeacatgta

caccgeateg

tgestacget

aatgteetee

caacatggac

tegtacaceg

ageaggracg

2990

2280

2346

2400

2460

2520

2640

2820

2880

2940

3000

3060
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gtacatgtac

geategetac

gtaaattgeg

agegtteteg

tectecgact

geagtacatt

aactecceage

agttacceag

tggetgeaga

attgtegetge

@105 28

<a11y 8837
212> DNA

<213>

29905
223>

400> 28

catactetea

agecacacgge

otgtggegaa

atgeagecte

ttegegggegt

cgatgacecaa

tgcaaatate

cacaagtaca

catcacacag

agattacggg

tatgegtate

AT

acegttoget

gataccaatt

tegtaacggac

cgeeateato

cgeegttace

cticteaaca

ctgegeaget

caccettgge

aggagtagea

gtttageags

tgecagatty

tecategaca

atgteatgeg

aaatacacag

attcgagaag

gecetgecaa

gratgocace

glecaggata

ttaattgtis

cac

85

ggraccatet ggelteaagt attggetgaa

cgacanAce

taccggatge

aagtacecage

clagecaagas

cegacgtaga

gegeogagtt

ctecaaagea

tatccacaac

ctptteetge

ggaacgagga

pgtaagaget

ggeetttact

¢tgeacteac

aggtaaatgt

agltagappee

teecgteeaa

¢oacatagtc

ggedatgtet

cttaatttta

VLP3L 21 (VEEV 519 &% PD-1-1) B RIT7] (VLP Ki0)

32460

3300

3360

3420

3480

3600

3660

3720

3780

3813
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[0065]

atettecegt

geecegegea

ttaaceceget

ceateegeta

asgasgaaga

caghalggan

asattggaat

tgtgtggteg

gttetggeoy

ceacagaaca

agetggeate

geggecaagg

gtegctgigas

aagggagtita

atgtgtetge

aasaccageag

ctgetggaag

teecageeaat

ggocctgatt

cgatggetaa

ataancegaa

Agaacrange

acaagaagaa

clgacaagac

gagegaagtt

tgcaggcega

atggageagt

gagacagegg

gtetgaatega

cegtgaagta

tegecaategt

agacttigge

cagetgttaa

glateegatg

crecagaace

cetgacgite

gaaggagees

gaagaagaag

gaccaacaag

gttoccaate

atteaggecy

gaagaasgea

tacattcaas

coaatatgaa

aggacecatt

aggatelagy

tactovagag

gaegttceca

catgelteage

glgeecegga

cagecaatge

gacectttic

aagraacgee

tegoadaans

getaagacag

aaagcaggca

atgttggaag

algeatglgg

toecanatacy

tagacceatg

aaltgggegtt

ctggataace

acageccttt

aaglgogage

tgtgeteaas

gttaacgttg

aggaanages

86

Lcotategeas

tggegatgea

gggacgogee

Agaanggeeg

ggeceectaa

agagacagog

ggaagataaa

aaggcaagat

atettegagta

agaaaceeea

teacgetgee

agggacggel

cagtogteat

aatggteact

caccaatity

gatcracega

ceeglteoges

ggtgenggas

acctgaggag

HgEreaages

teeganggea

vatggteaty

cggoetacget

cgagaacgac

tgeagatile

aggctattac

gadaggagtt

ggtegetatt

glggaatgag

agtgaccace

ctacgacaga

cptacgatgag

ggagetettt

60

120

180

240

300

360

420

480

540

600

060

720

780

840

900

960

1020
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satgagtata

tgeecatagte

ctteagactt

cggtatgaca

geggactcea

talgaagtpa

glagagcaag

atgeacectec

goactaadct

ggatectoag

ggocggeacaa

clgepcagag

gacggecaaatl

gtgteactga

agetaacgeg

caatagecaat

cetegeagta

tgeacgggac

gteacatist

teaccatgga

aatttaatees

cgtgeeaagt

cgggcteaga

ggtacegaat

teaccgtgae

agatctecga

geagageata

cagesgeage

geaccgtgee

agctgeacee

ceottacatg geeagatgea teagatgltge

cgaggeagta

tggeotggat

caltaaagag

ggalgggean

atttaagana

tgtaggcaga

ctacgeacat

agtggacage

gageeecage

gaceatcaac

teggetgeas

caccttaasaa

tctageacca

taagaatecco

AATALCPACE

testeoggea

ataccactac

gettatitee

gatteecgten

gaactetata

gatgeacaga

agtttgettt

aaccagacgs

gggactages

aagacaaaac

aacgataagt

ggaagactge

gaacctatga

acatatctaa

87

geracgaces

acttasaggg

atcaagtgtc

tgottgecag

gacactectg

wteateecoe

ACAgARLAET

cettgagegg

acadgetgge

ceetggtesa

agitcageea

gggtgtataa

taacettegg

teageogeen

agttgggage

ttatgttaga

caggaccaty

actetataca

glgeccgeca

ctepgteceg

agaacacgga

ttatetegag

cagticogga

cgecttcgga

atgegagtet

glgcacaaag

ttetgacaaa

ettgetogea

ttteagatea

acttgetgat

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1804

1860

1920

1980
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gagceteact

ganaangget

acageaccey

tagectatgt

geagegteta

acacctaacy

geegagaces

atteaattge

tgetgtgteg

tacgoaccae

ttggagtacg

ggateteage

stitaccegt

agcaaggeet

gogeacacag

actacegtgt

acacgracega

ggragttigt

gaaatccaca

ceaccateet

cetgoetatt

claggatace

tgatceectet

tgectitttt

tgeegageca

tecetatcag

teacetgeca

aatgeactec

teatgteges

acgtaatgaa

ccteagteea

atgtgaatgs

getcatatel gaaccagelyg tlaggaattt

atggggaaac

tggectacce

gegttlgtea

ttecagatea

attttgtetg

ggeegeotly

agleatggee

agegegaate

cataacacca

ctacaaaaca

agcttacagg

tggtyeatat

atetgacgac

geeegtledte

agaaactect

caceegoega

cacgaggtga

atttgteceg

agagtigegt

getgtgctty

ag clatgeaaca

ategtagtga

gBcgeegeag

tegtataaca

acanagatca

ggaatggatt

cetgatpadac

tgettttace

teecttoopy

aacatcacag

gteaatiiea

88

asaggtttieg:

taactecatla:

crattgeaac

gtetaactee

golgegeeng

ataaccaaca

etegeetget.

gegoeggege

ctatagtean

agetgatace

caccageecal

aglgtaaagtl

acactyagaa

ateatgetga

tEggagaaca

atggeglcaa

tacegtoace

ggeacaggaa

ttaccacaga

cgtttecgtt

tiascggeta

cactgeoesg

gatgttetag

caggtgeegty

ctacgageae

cagageagge

tacagtgaac

caaatgetge

ctlcacages

cacccaagtc

ageatataaa

ctetattgtg

aataactgea

2040

2100

2160

2220

2280

2340

2460

2640

2700

2760

2820

2880

2940

3000
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geteegettt

atctataatt

caalecagaa

cecanageag

aagagagata

aaccecatic

gacgecttat

aacgaglgeg

aagteaggesa

gtogagctaa

gagttcagge

aaagaccata

agaaccgegt

€210> 29

cracagettg

atgatttice

cagteteaag

gagegateca

aagetecatoe

gegecgaani

teaccaggst

tgtattctte

agtgegeagt

cogageaagy

tecaaatatg

ttgtegacaca

ggacgtggtt

211> 8798

4212> DNA

tgagtatges

ctetgatete

egtgeeatac

attgaaattt

ctgtgetgta

gleagaaaca

cgactiteet

cecatgtgeea

gtegeegact

cacateatat

ccoteagtal

aacatecety

tgtgseeaty

geaggacaac

tatgecaata

acteaggeac

acegeceett

gggteaatte

cegacasttt

gggatcgeea

teagggacty

atecatttct

gttacgteca

savgoCLans

ctgggaggat

tacgtgetga

89

gacaccetit gatcgeaaan toglgeagta

caggageatt

praacotagt

etteggsttt

toggatgegs

cattageectt

wageggecgd

cggteaagta

ctaccctaaa

cgaccgaaaa

aaggtgatty

catlitacage

cagecegtaat

Coaatagaa

tgecgggrag

tggagatata

gotgeagaga

tgagtaateg

aatatataca

tgarcatteee

atgcactett

¢tegeceage

dgaageagen

tatccaceey

teacccceeg

cgegetgica

tattataatt

acataat

3060

3120

3180

3240

3300

3360

3420

3450

3540

3600

3660

3780

3837
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<13y AL

<2203

400> 29

atggagttca

coclegeagaa

ccaaageaaa

cgtagggaga

ggoanagtea

aagggaacta

gatcttgaat

gagaasceeg

tleactatee

aanggacggs

teegtggtaa

tggagcotey

teccgacgea

@ caatteaagt

tgatelecge

atcggaaaaa

agaageaace

gaatgtgeat

tegectaces

tegacaatge:

glgeacagat

aggggtacta

cgacgggtee

tggtggeeat

cgtggaacaa

ceeteceget

aactttotat

aattagacet

agledacans

CAAZARECAD.

atcacagaag.

gaaaat tgaa

atgeetggte

cgatetgget

accggtecae

taactggeal

ALECOALHCE

cpltectagga

agacategte

Gttgtgcety

aacagaaggt

agactavgte

ttgaccatge

AggCagAnga

aageoggete

aatgatigea

dgrgatang

anactgrect

atgaagtety

carggAgcag

ggAgaCcages

gEEECCaaAcE

acaaaaatta

tiggcaaaca

90

" taatgaaage

ACCAACCETE |

gegeggtace

agraggagel

aasagaagad

totteogaagt

ttaagegetc

atgeptegaa

tgoagtatte

geagaccgat

aaggtgeecy

cecctgagsg

ctagattoed

€223> YLP274 11 (CHI_VLP 532 PD-1-1) ¥ HE 541 (VLP [Xig)

accetgggoe

ggetgggeaa

teaacagaag

gCAAAACEAC

gRaaccagge

caagratgaa

ageagatgte

gtctaaatac

gtttacceac

AEEARECORE

cticgacaas

cacegecetn

ageegaagag

gigeteteag

60

180

240

300

360

420

480

540

600

660

720

T80

840
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cegeoltgea

gacaacgtga

cacegeraaa

ctageteatt

cgeatcagaa

ataaagacag

geggacgegy

accatgggac

acggacagea

ataggtaggg

tacglgcaga

cetgacegea

acggtgegst

aaggecaaga

aataactgea

aacteeectt

cagcectgetg

tgagaccegg

gaggeagtac

glectgactg

atgaageaac

atgacageca

agegageegg

agtttattet

gaaagateay

agaggticea

geaccgetge

cgeteatgac

acaagtgeaa

tegaggaate

aaattgatea

tagtceegeg

ctacgaaaag

atactaccag

taaggacaat

cggngadgeg

ggacggaacyg

cgattggace

altgetigta

cgeccgatge

cecacagatge

etetegacea

geagoagtet

ctgcgetgge

tgeatecaae

gtgecatgct

caacgeligaa

gaaccggaaa

ctactanaag

tltaatgtet

cabtegtgee

ctgaanalce

aggetgeget

ageactteag

crgasaggag

acacaceogt

caacatggta

' pagatagagg

gecaacglea

teeggageeg

gagggdctga

goagicatta

cleggggace

91

geacettgeg

catcgetgac

ataaagecag

acagecetat

aggletettt

atatggatag

caccglacae

agacgoteac

teeatcatga

aagagttace

tgeatatgee

agatcacagt

gogeeateag

caaccacaga

atcacaagaa

glaaaggaas

catgettgag

ttgetetece

aagaccatat

cgcatiggag

geagatoggg

ceatacgeea

gatcaccges

agtgggatit

agcacetgte

ttgcagcaey

¢ecagatact

taatgggeag

cetgeaseee

tagagtgate

ttggeaatac

gatecacate

900

960

1020

1080

1140

1200

1260

1380

1440

1560

1620

1680

1740

1800
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ccatteccat

tacggaaaaa

cetaacatgg

acgtigaceg

taectggeege

tactattatg

cttetgtega

acaccataltg

gtcagaacga

cageeceotgt

tgtotgaaac

gatgeceacs

ceglataaga

caateagtea

gteateecet

ceagactaca

tggraaacgl

accaagtcae

gacaggaace

tgectactga

agatgtetac

agetotacee

tggtpaycac

aattaacace

ccaaggegge

tetgegtigea

tettgecaty

ctgtgagege

ctetigteaa

cettgpaane

ceeegtacgt

getgoaaggt

acgeegaaaa

gacttgeaga glgecasaag caagaaaccee

catgcetgety

aanttaceac

gegtotggag

gaacggtact

cactatgact

ageagtegga

aggagecact

cacatattac

ggetettate

ctgetgtaag

glacgasecac

cagaccgeet

ancactgtea

gaagtgotgt

ctitacteea

tacgesatte

tatectgace

saggagtuge

gteactlggg

geteatggte

gtagteatteg

atgtgtetsat

glitecectier

gaggetgegg

cegctgecee

gtaacagtaa

tacagooeca

ctigactaca

gotacageag

gtetaceeat

agegaggoac

92

ateegacact

tgacacacan

geaacaacga

acceacatga

tgtegateae

gogeaggpey

tgetoageet

catatctatg

cetigatent

ttttageegt

tecegaacac

tggtgttges

teacgteaesa

aglgcaagga

ttatgtegeg

atgtagagas

tacagtaact

cttgtettac

ghaggaggtt

accatacaag

gataatetty

ctegttegts

cagatgeatt

gotatgetge

gancgaacag

cetgtgeanc

aatgageate

gateggagta

gatgragcta

gtacaagaact

caagageota

cggegeetae

atectgaatet

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2610

2700

2760

2820
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tgeaaaacag

cgegtecttt

gteacagtaa

gacaacaaaa

goaggaagac

tatgeecaaca

teteaggeae

acggoacecgt

gggaacatae

ceetetgtaa

geegtegeca

Accasacgcor

atateelbtet

gtacactgeg

cacaceacce

Acgggageag

agtitgeate

accaaggada

aggacgecaa

togtggteta

caggacaatt

cleagtteggt

catetgeett

teggtigeeca

cagtttoeat

cggacatgte

tecatcaaata

ttaccatteg

caacageoct

cageegeaty

tiggggteca

taggattaat

caacattace

gtitgtegty

Caaaggegac

tggtgacatt

actacagage

caagtattog

gatigcgaca

cgacataceg

atgegaagta

cacagetage

ALAATCCEAC

coacceteca

ggatatatee

tettgotgtt

caaagtogta

aaggaccaca

gotgeocttaa

ggoccaatyt

glotacaaca

cCagcdgeag

clegasggasc

dgacceggtaa

gatgeggect

ccageetgea

aagaaageta

gtagaagtag

gagtitegeg

acadcggead

93

geoetacaga goosacacey catoggogle

glagetgeet acgelaacgy

cotoegeaty

tggactaces

caccgeaaag

geacgetaca

gaggageate

Zagulgtaag

ttactagget

gteactocte

aatglgcagt

aggggaacte

lgcaagtegly

tagteaatta

tgtettgegt

ttttaattigt

ggegaagete

tgaccatgee

gacacctttt

acettttgge

taadgacgtt

tgtaceatac

gotacageac

ttgegetaty

tgtogatgea

cgactttggg

acattcgatg

coagetecaa

cleccacacaa

cecageatea

gcagaagatt

getectatee

72880

2940

3000

3060

3120

3180

29240

3300

3360

3420

3480

3540

3600

3660

3720

3780
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[0073]

gtetegttita

210> 30

2112

212> DNA

Q18>

220>
$223>

400> 30

atgtteecgt

gLeCLgegra

tltaacccpot

ccatecegeta

aagaagaaga

cagaatggaa

aaattggaat

tgtategteg

gttetggoeg

ceacagaaca.

agetgacate

3822

AT

geaggeac

tecagecaat

ggecotegtt

cegatggetaa

ataaaccgaa

agaaccaagg

acaagaagaa

clgacaagac

gagggaagtt

cgettaagae

tgegegccaa

atggageagt

gtatecgalyg

CCLCHEAAce

cetgacgtte

gaaggaggor

gaagaagang

gaccaacaag

gliccecaate

atteaggeeg

gaagaagagea

tacdllicaaa

craatatpaa

cagecaalbge

gacectitte

Asgeadcgne

gotaagacag

agaccaggea

atgligeaag

atgeatetog

tecaaatacg

tacacccaty

aatgggogtt:

94

cetategeaa

fggegalgea

gggacgogee

agaaagregs

geeegeotaa

dgagacageg

ggaagataga

aaggeaagal

atettgagta

dgaaacecca

tracggtgce

VLP274 21 (VEEV 519 #0 PO-1-1) B IT 2 (VLP [K15)

coogttegeg

getgraggaa

acctgagsge

aggecaageg

tecgaaggea

catggteate

zgaetacget

cgacaacgac

tgcagatgty

aggetatlac

gaaaggagtt

3798

60

120

180

240

300

360

42ﬂ

480

040

§00

o
o
&=
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[0074]

aagggagtta

atgtgtetge

aaaCCAgeag

ctgetpggaag

aatgagtata

tgecatagtc

cttcagactt

cggtatgaca

tetegeeegt

ggegacteca

tatgaagtya

gltagagcaag

atgcacctee

ggcggegcea

gagacagegg

gtegtgaatea

ceglgaagta

tegecaatgt

agactitgge

cagctgttaa

agetaacges

caatageaat

ceteogeagta

tgcacgggac

glteacattgt

teaccatgga

aatttaatce

cggecticaga

tcagcetegca

acgacecatt

aggatetagg

taclecagag

gacgtticeca

catgeteage

gtgccengga

cecttacate

cgaggeagta

tggectggat

cattaaagag

gpatpegeac

atitaagaaa

tgtaggecaga

claggeacat

aglggacage

coecaaggee

clggataace

acageopttt

aactgogage

tgtgeteaac

gltaacgltg

aggaaangga

goedgatgea

dagagegace

teetecggea

ataccactac

ggltatttee

gattecgtca

gaactetata

gatgeacaga

agtttggttt

aagatcgagg

95

agggacgegat

cagtegteat

aatggteact

caccaattitg

aAcAACCULER

gatoeaccga

teagatglyge

ggcacgaces

acttaaagge

aleaagtgte

gacactocty

cteatcetee

acagageage

cettgagess

aatetggate

ggtegotatt

glggaargag

agtgaccace

ctacgacaga

ctacgatgag

ggagetettt

agtlgedage

ttatgttaga

caggaccatg

agtctataca

gtgeecggea

ctegetgecg

dgagcacgga

ttatgtcgag

cagticegga

cteagteacc

720

780

340

900

960

1020

1080

1140

1200

1320

1380

1440
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[0075]

gtgacaccte

teegagacca

geatategge

ggageracnt

gtgeotetag

caceetaaga

cacgagetea

tttgtatggs

ceacatggge

atcetggett

ctgtitigea

ataccattit

cctetggecy

titttagtea

atcagcataa

cligatgggae

tecaacaagac

tgehgancga

taaaaggaaa

caeccagaacs

atececacata

tatetgaace

gaaaceacce

tacecgracga

teteaattte

gatcaagagt

gtetggoetgt

Satcacctatg

cettgategt

tggecggege

- gaatotegta

vaccaacaaa

tagegeeetyg

aapacagtte

tangtggete

actgeatgte

tatgataace

tetaatcacs

agotgttage

goegaaaagy

getlgataact

tgecgecatt

tgogtecata

getttgotge

gaacaatadc

agtgactege

CgLaggegee

taacactata

gatcaagety

glgeaalgeg agtglegogg

agecagtgea

tataaticty

ccattolbtee

tteggtttea

cgcecaactty

agttitaces

ttttgggeac

cattattace

camagangga

acnaactgec

tgreagacgg

gateagtgte

ctgatgagee

toaccgaaas

AELARCAge

agagatacce

goaaceettt coglitgeage

actecttace ggetaacace

gecegoactg

caacagatgt

ctgotecaggt

gregectacy

gtcaacagag

atacetacag

96

GeCEggeega

tetegatiea

gegtgteety

ageaggegac

caggetacge

tganactligga

cacaaagatc

geagtgeaga

caaagcageg

caaatgeace

actgaaactyg

teactacacg

aggelepgag

acccggaaal

tatgterace

gtetaccteg

tancgetagy

gaccacelgg

attgetigate

tgtegtgeet

cacgatgeeg

accactecet

gtacgteace

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2160

2520

2580

2640
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[0076]

tgecactaca

actecaactt

tgggeteggty

atgaaatcte

gtgeaggegt

aabgragaaa

gettggacae

ttteotgagt

atecacgtge

ceatcattga

gaaaactegtg

agggtgtcag

tetteegact

geaglccalg

caagggtege

Anacaggaal

acaggoctga

catattgett

acgactgeet

toctoaacat

ctectitgaa

cetttgateg

atggggeagg

atotgtatge

aatlttaccge

ctgtagggte

daacdaccgac

tgecatecagg

cgactatcea

tgaacagtege

ftgegacact

tgeggateat

cacagtgeea

tttcaatgege

caanatogty

acaacCdgga

caataccaac

ggeacetteg

cectttegga

aattocatta

actitcages

cgecacggte

gactgctace

tttetegace

adagtetica

Bgagaatacce

gcteaageat

gaacactcta

gloaaaataa

cagtatgceg

grattlgeag

ctagtgetge

gettttgage

tgcgaaatat

gectttgaca

geogaategca

aagtactegg

claaaagaag

geaaatateo

97

gegattcacca gecatcaaat getgeggate

caggggtita

aagteageaa

ataaagcgca

ttgtegactac

ctegcagetee

gggagateta

atatacaalc

dagagacotad

aatggaagaa

atacaaaccs

ttocegacge

ctottaacga

coageaagtc

cageagtega

acceggagtt

teaggaatge

ceegticatg

gegcctacgta

gacageetea

cgtetatgte

getttecaca

taattatgat

cagaacagtc

ageaggages

agataaaget

gatiogegco

cttettcace

gtgegtetat

aggeaagtge

egnlanccgag

caggetooaa

2700

2760

2820

2880

2949

3180

3240

3300

3360

3420

3480

3540

3600
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atatgeacat catatgtiac gtgcaaaggt gattgteace cecegaanga ceatattgty 3660

acacacecte agtatcacge cranacattt dcageegege teleaaaasr egegtyggacy 3720

tggtiaacat cecltgetgge aggateagee gtaattatta taattggett ggtgetgget 3780

actattgtee ceatgtacgt gotgacesas cagaancata at 3822

<210> 31

211> 3792

£212> DNA

@13y AL

220>
€228> VLP299 15 (CHI_VLP 532 PD-L1-1) W HIEIF 5 (VLP K1)

400> 31

atggagttea tecccgacgea aactttetat ascagaagpl aggaaccccg accctggeee 60

ceacgeeeta caatteaagh aatlagacet agagcaggte cacagaggea  ggelgggcaa 120

ctegeccage tgatetecge agltcaacaaa ‘tigaccatge gegegglace traacagaag 180

cetogedgaa atoggaaaaa caagaagead Agsagaaga ALCAEECREE geadaasgan 240

ccaadgeaaa agaageaace accacagaag aagecggete Asaagangas gaaaccagec 300

cglagggaga gaatglgeal gaaaallgaa aatgaligea Utetlegaagl caageatgaa 360

ggeaaagiga teggetacge atgeelgate gegeatonay taatgasace ageacatgly 420

dagggaacta togacaatge cgatctgget aaactgeect tlaagegete gtetaaatac 480

[0077]

98
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[0078]

gatcttgaal

gagaaacceg

tteactatec

ansiggacige

feegtggtga

tegagceteg

cogecttgea

gacaacgtga

caccgecaaa

ctageteatt

cgeatcagaa

alaaagacag

goggacgeag

accatggsac

acggacagea

ataggtaggg

gtgeacagat

aggggtacta

cgacgggtic

tggtggeeat

cgtggaacaa

cecteenget

caccotgets

tgagaccess

gacgcagtac

atgaageaac

atgacageca

AGCGARCCEE

actitattet

agaggttcca

taactggeat

aggeaageeg

egtectagga

agacategic

ctigtocety

ctacgaaaan

atactaccag

taaggacaat

ggacggancg

cgatiggacoe

attgettgta

cgecegatge

cracacatge

ctetogacea

cagggagcag

ggagacagey

ggggcraacg

acaaaaatta

tteggeaaaca

gaaccggaaa

ctactaaaag

tttaatgtet

g cattegtece

aagetgeget

aggactticag

Cosagageag

dcacacccgt

caagatggta

99

accggtgeac atgaagtetyg atgeetogas

tgeagtatte

geagacegatl

aaggteeceg

ceoctgageg

ctacattcee

geatcltgeg

glttacecac

aggaggeegy

ettcgacaac

¢acgeceetc

ageegaagag

ctgeteteag

catgettgag

cate¢gotgas tt

atagagecac

acageectat

aggtetettt

atatggatag

cacogltgeac

agaggetgac

toeatcatga

aagagttace

dagaccatat

cgrattggas

gragatcgeg

ccatacgeca

gateacegeg

agteggaltt

accacctgteg

tlgeageacg

540

600

660

720

780

840

960

1020

1080

1140

1200

1260
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[0079]

tacgtgeaga

cotgacegea

acgetegeget

geegactact

tpeaagatty

cotitagtee

ceattpgeaa

adaaaccadg

algpgacagg

actptgecta

cegeagatgt

tatgagetgt

tatgaatiss

dacgaccaagg

ctgltetagt

aaactettaoe

geacegetge

cgetgatgae

acanagtgcaa,

geggeggate

ateagtocea

cgegeaacgd

dcgtpactie

teaccatget

aaccaaatta

ctgagggtet

ctacgaacgg

accecactat

- geacageagt

CROCAREARE

cggeeacata

tgeaggetet

vatgetgety

cactgetgag

geageagtet

ctgegetege

cancgageea

tgetgeagte

teaactcess

cagagtgeoa

gotgtatoct

cracgaggag

gpaggtcact

tactgetoat

gactgtagte

gggaatgtet

cactgtteen

ttacgagget

tatceggety

taagaccetg

gagalagagg

ggeaacgtga

treggagget

cltgacaacoa

actagteaca

gaccgtanag

agageadgad

gaccatecga

tggptgacac

tggegedaca

gtcagocas

attgtategg

gtgtaogeac

ttestgotea

geggcatate

geogeottea

setitittag

100

tgcatatgec

agatcacagt

geateatcag

cagacaaagt:

agaattggen

ganagateea

accotacagt

cactellgto

Acaagaagea

Acgaaccata

dtgagataat

tggectcgtt

ggegeagaty

gecteetaty

tatggaacga

tegtectegte

ceptaatgag

grcagatact

taatgggrag

ctacggegga

gatcaataac

Aatacaactes

cateccatic

aacttacgea

ttacegtaac

ggttacetig

caagbacteg

ettgtactat

cetgctitctg

cattacacca

ctgegtcaga

ALAgeAgeet:

caaetgtetyg

catéggtece

1500

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2400

2460
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[0080]

cacactgtga

gagactetty

gteacetigy

cecteecogt

tacagetgea

tgcgacgeeg

acagagtity

ctttaccaag

gtasaggacy

aagategtag

agacCcaggac

aacactcagt

peaccatety

cegtteggtt

gtaacggaca

gegegtacga

tcaacagace

aaccaacact

acglgaagtyg

aggtetitac

daaatacgca

categgecta

gaaacaacat

Cgaagtttgt

tgtacanags

aatitggtga

tgegtactaca

getteaagta

gecagattise

veatogacat

tgteaktgega

acacgtaaca gtgaltcecga acacgetgge

gegltacage

gteacttgae

clgtggtaca

tggagtctac

attgagcgag

cagageeocac

taccgtaget

cglgggceca

cgacgtetac

cattcaaagt

gaggeragen

ttegetpaag

gacaaacccg

accggatgeg

agtaccageco

goetritacta

cegatggtgl

tacateacgt

geagagteca

coatttatgt -

geacatgtag

accgeatcge

goctacgeta

atgteeteeg

aacatggact

cgtacacegg

goaggoacgg

gaacgageag

gtaagagetyg

tgoactcact

101

tgpagatgga

gegagtacaa

aggacaagag

8EBECEELEL

agaaatetga

cgteggegaa

acgetgaccs

celggacace

dtccacettt

aaagtaaaga

tacatgtace

caletgetaca

taaattgege

gggtlgters

cetecgactt

agtacegtat

getacaatca

adactgteate

eotaccagac

ctactgettt

atettgcaaa

gotecgegte

tgecegtcaca

ttttgacaac

tggegeagga

cgltitatgee

atacteteag

geacacggea

tetegggaac

tgcaceetet

tgggegegte

2520

2580

2640

2760

2820

3000

3060

3180

3240

3300

3360

3420
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[0081]

gecateatoa

geegttacea

tteteaacag

tgcgeageeg

accoctiogee

ggagtaggat

titagecagge

210>
&L

32
3816
DNA
AT

217>
213y

L2207

400> 32

atgttecegt

goeccgegea

ttaacceget

ceatecgeta

dagaagaaga

aatacacago

ttegagaage

cegtggeang

catgceacee

tecaggatat

taattgttge

tecageeaat

ggeectggtt

cgatggetaa

ataaaccgas

agaaccaagg

tageaagaaa getaasatgly

cgacgltagaa gtagagegga

cgeagagltl cgegldcaag

tocanaggae cacatagtca

atccacascyg geaatagtett

tgitectgoe thaattttag

gtateegaty cagccaatec

ceccagaace gaccotitte

cctgacgttc aagoaacget

gaaggagges tescannadd

Baagaagaag getaagacag

102

cagtacatte

actercaget

tgtgetecac

attagceage

ggglocagaa

tigtgetget

cttatcgesaa

tggeogatgca

gggacgeges

aganaggeey

geecpocctaa

gatgaccaac

geaaatatee

acaagtacac

atcacacact

gattacggea

atgegtgteg

VLP299 25 (VERY 519 #fk PD-L1-1) Bt e 41 (VLP (X380

ceogttcger

ggtgeaggaa

acetgaggeg

aggccaageg

teeganggea

3480

3540

3600

3660

3720

3780

3792

60

120

180

240

300
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[0082]

cagaatggaa

aaattggaat

tgtgtagteg

gllotggoeg

ceacagaaca

agetggeate

gEggccange

gtgctegggag

atgtgtetage

aaaceageag

clgctggaag

aatgagtata

teceatagte

ctteagactt

cggtatgaca

avaagaagas

ctgacaagac

gagggaagtt

cgettaagac

Lgegeggeega

atggageagt

gagacagesy

gtgtgaatga

tegecaatgt

agactttgge

cagelgltaa

agctaacgeg

caatagcaat

cetegeagta

tgeacgggae

gaccaacaag

gtteceaate

alteaggeeg

gaagaadgca

tacattcaaa

ccaatatgaa

acgacceatt

aggatetagg

tactcecagag

gacglteeea

glgocecgra

ceettacaty

cgaggcagta

tggectgrat

caltaasgag

aageeaggea

atgttegaag

atgcatgtug

tocanatacg

Tacaccealg

aatggeegtt

clgeataace

acagecettt

aactgegage

tgteetaaas

gttascgtteg

aggaaaagga

geoecagatgea

aagagegacy geea

toetecggea

atacecactac

103

agagacages

ggaagataan

aappcaagat

atettgagta

agaaacecea

teacggtgee

agggacgegt

cagtegteat

aatggteact

gageaattly

acaacctgEs

gatcecaccga

teagatgtec

actiaaaggs

atcaagtgte

catggteatg

cggetacget

cgacadcgac

tgcagatgte

aggotattac

paasaggagtt

ggtegetatt

gtggaacgag

agtgaceace

ctacgacaga

¢tacgatgag

ggagetgitt

agltggrage

o ttatgttaga

caggaceatg

actotataca

360

420

480

606

660

720

780

840

900

960

1086

1140

1200

1280
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[0083]

tetcgeccgt

ggggactcea

tatgaagtga

gtagagcaag

atgeacetee

ggetpratea

cetectgate

s agacaaaaca

cggetgraga

actttasaag

ctageaccag

aagaatecca

cteatatelg

tegegaaace

£88¢ taGng

getitgtcaa

tgcagateaa

gtecacalttgl

teaccatgga

aatttaatee

cglrocaagh

cggpcteaga

teagetacgy

ggactagege

acgataagtg

gaaaacteca

aacctatgat

catatetaat

aaccagetgt

acocgecgad

acgaggtgat

titgtgcege

gagttgegty

ggatgggcac gebtatttee tgettgecag

atttaagaaa

tetaggeaga

ctacgeacat

agtggacage

tggagucgac

cotggtegaa

glilcagecag

gelgtataat

tgteceatte

aaccttegst

gagergeeas

taggaatttt

aaggritiag

aactecattat

cattgcaace

ceotancteet

gattocgtea

gaactctata.

galgracaga

aptttgettt

tastgsersy

tgegagtgty

tgcacaaaga

tetgacaaac

ttgctgecag

theagateag

chigetgatg

accgloaceg

goacaggaaa

taceacagat

gtitecgtte

taceggetaa

104

gacactocty

cteatceceo

acagageage

cettgageeg

gatceteagt

geggracadas

aggageagtyg

tgeecaange

acggraaatyg

tgteacteaa

ageeteacta

BaadAgERTE

CAgcACeEes

accetatgte

cagegtetac

cacctaacge

glgecoggea

cteggtgeeg

agaacdcgga

ttatetegag

cagliteegga

cacegteaca

gatetecgag

cagageatal

ageggeagee

caccgtgoct

actgeaccot

cacgeacgag

ggagtitgta

aaatecacat

caccatectg

elggetgttt

taggatacca

1320

1580

1449

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2920

2280
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[0084]

tittgteteg

ttggatcace

geegeattiga

glcatggeeg

gcgggaatot

ataacaccaa

tacaaaacag

acttacagge

sgtgeatats

tetgacgact

gegtteetea

gaaactectg

acaccebttyg

gagtatgeey

tetgatetgt

gtgecataca

ctgtgetity

tatggaacaa

tegtagtgac

gegeegeagg

cgtataacac

cadagatcaa

gaatggatte

ctgatgaaca

getittgega

gectigepga

acatcacagt

tgaatiteaa

atcgcaaaat

gaggacaace

atgecaatac

cteaggeace

ctgegecoge

taaccadcag

tegestgete

cgeoggeece

tatagteaac

getgatacet

accageeate

gltigeaaagtec

cacltgagaac

teatgotgaa

Bggagancac

tggegtcaaa

cglgcagtat

aggageattt

caacctagteg

ttegggtitt

actgeocgeg

atgtictygga

aggtgcgtet

taceageacg

agageaggel

acagtgaact

aaatgctgeg

ttcacagegg

accoddgtca

geatataasg

tetattgtea

ataactgeag

geegggraga

ggagatatac

clgeagagac

gageaatgga

105

COLALATEAT

Ltoaattget

getgtgtegt

cgaecaceat

acgeaceact

tgragtacgt

gatcotoagga

titacecett

geaaggeeta

cgeagacage

ctaccgtata

gtecgetite

tatataatia

aatocagaac

coasagcags

agaaagataa

clgegagtee

gatecetetg

gecttttita

goeeagecaa

cectatecage

cacetgecac

atgeactdca

catgtgeaet

cgtaatgaaa

cteagtgeag

tetgaatgea

cacagetteg

fgattttect

agtetcaage

agcgateeac

ageteeatea

2340

2400

2460

2680

2640

2700

2760

2820

4880

2940

3000

3060

3120

3180

3240
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[0085]

trgaaatita

tagtgetgtag

teagadacac

gactitgele

catgtgceat

teggegacta:

acatcatatyg

cetcagtate

acatcoetse

grggecatet

4210
<211y

33
446
Q12> PRT

213>

<2207
223>

£400> 33

cegeeceettt

ggtedattee

cgacacttte

ggategecace

tecatttete

ttacgtgeaa

acgeceaaac

tegaggate

acgtgeteae

AT

cggatgopaa

attageettt

ageggeegaa

ggteaagtage

taccetaana

gaccgeaaat

aggleattgt

atttasagec

ageegtaall

caaccagaaa

atatatacaa

gacattoeeg

tgeactotta

teggecagea

gaagragoag

atccaccegy

gacgececga

geggbgtean

attataatis

cataat

31 1145A A PD-1 [ E2 CHIKV S 21

aceecatteg

acgeettgtt

argaglgegt

agtcaggeaa

tegagetaag

agtteagect

aagaccatat

adgaccgegty

cotitpgtect

ggotgaaass

cagcagegte

gtattettee

gtgcgeagte

cgagcaageg

ccaaatatge

tglgacacae

gaceglgetia

ggetactatt

Ser Thr Lys Asp Ash Phe Asn Val Tyr Lys Ala The Arg Pro Tyr Leu

1

5

10

106

13

3300

3360

3420

3480

3540

3600

3660

3720

3780

3816
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[0086]

Ala ‘His Cys

Ala Leu Glu

Val
50

Gln

Thr Lys Leu

Ala Gly Leu

Met Gly His

Val Gly Phe

115

Phe His His

130

Ser

PI'O A 8p

20

Arvg Tle

Leiw Gln

Arg Tyr )

Leu Val
85

Phe Tle

100

Thr Asp S

Glu Fro

Cys 6Gly Glu Gly Hig Ser

Arg

Leu

Pro

o Gly

55

Asp

Thi

Ala

- Arg

Val

135

25

Avg Asn Glu Ala The Asp

40

Tle Lys Thr Asp

Cys

Gly

Asp
60

His

Thi

45

Ser

SerPro Tle

30

Leu Lys Tle

His Asp Trp

Ser His Thy Pro Ala Asp Ala Glu Arg

70

ser Ala: Pro:Cys
90

- Arg Cys Pro Lys
105

Lys: Tle Ser-His
126

[le Gly Arg Glu

107

Thr

Gly

The

Arg
140

Ile

Glu

Cys

125

Phe

80

95

Thrs Leu Thr
110

Thr His Pro

HiS SQI’ Al‘“g
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[0087]

Pro Gln His
145

Ala Ala Thr

Gly

Ala

Lys Glu
150

GluaGlu

165

Asp Arg Thr Leu Met Thr

Asn Gly Gln
195

Lew Asn Trp

210

Ala Phe Gly
925

Asn Asn Cys

Asn Trp Gln

180

Thr

Tyr

Gly

Lys

Tye
260

Val Arg

Arg Met

Ser Ash

230

Tle Asp
245

Asn Ser

Leu Pro Cys

Ile Glu Val

Gln Gln Ser

“Ser Thr Tyr Val
1565

Hig Met Pro Pro

170

-~ Gly Asn Val Lys

185

Tyr Lys Cys

204

Ser Pro: Ser

Glu Gly Leu

Gln Cys - His

Proo Len Val

Asn Cys Gly Gly

208

Asn Gln Thr Asp
220

Thr Thr Thr Asp
235

Ala: Ala-Val The

Gln Ser Thr

160

Asp Thr Pro

175

Ile Thr Val

199

Ser Gly Gly

Lys LeuAla

Lys Val Tle

240

Asn His Lyg

295

ProAre Asp Ala Glu Lew Gly

265

108

270
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[0088]

Asp Arg

Cys Arg
290

Gln Val
305

Arg Asn Met Gly Gln

Lys Lys

Tep Gly

Gly Thr
370

Leu Tyr
385

Leu Lei

Lys Gly

215

Val Pro

Thr Vet

Glu Val

340

Asn Asn

355

Ala His

Pro The

Ser Met

Lys 1

Lys

Leu

325

Thr

Glu

Gly

Met

Val

Ala

Leu

310

Glu

Leu

Pra

His

Thr

390

Gly

« His

Arg

295

Tyr

Pro

Thr

Tyt

Pro

375

Val

Thy

Tle: Pro
280

Asn Pro

Pro Asp

Asiv Tyr

Val. Pro

345

Lys Tyr

360

His Glu

Val Tle

Ala Val

109

Phe:

'lhr

His

His

330

The

Trp

Ile ]

Val

Gly

Pro L

Val

Glu

Glu

Ser

395

Met

The |

300

Tha

Glix

Gly

Leu

280

Yal

Cya

AJ a

285

Iyr

Lew

Trp

Lew

Tyr

Ala

Val

Asn Val Thr

Gly Lys Asn

Leu Ser Tyr
320

Yal Thi His

335

Glu Val Thr

380

Set Thi Asn

Tyr Tyr Glu

Ser Phe Val

400

Cys Ala Arg
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405 410 415

Arg Arg Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro
420 425 430

Phe Leu Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys Ala
s 440 445

210> 34

42117 440
<212% PRT
213> AL

220>
€223> 274 1LHA/BE PD-1 B9 B2 CHIKY &AM

400> 34
Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala Thr Arg Pro Tyr Leu

L 5 10 15

Ala His Cys Pro Asp Cys Gly Glu Gly His Ser Cys His Ser Pro Ile

Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp Gly Thr Leu Lys 1le
35 40 45
[0089]

110
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[0090]

Gln Val Ser Leu Gln

20

Thr Lys Leu

65

Ala Gly Leu

Met Gly His

115

Phe His His
130

Pro Gln His
145

Ala Ala Thr

Asp Avg Thr

Arg

Leu

Phe
160

Glu

Gly

Ala

Leu

1le

- Asp

Pro

Gl

165

Met

Ile

Met
70

1 Arp

Leu

Ser

Pro ¥

Glu
180

Glu

Thr

Ala

Gly Tle Lys
55

Asp: Ser His

Thr Ser Ala

Arg L

Lys
120

Arg

L Ile Gl

Pro Cys

Tle Glu Val

Gln Glo Ser

111

The Asp A

CThy Pro
75

Pro Cys

&
<

s Pro Lys

~Ser His

CArg Gly

Hig Met
170

Gly Asn

Ser

Ala Asp

Thr Tle

Gly Glu

Thr Cys

125

Arg Phe
140

Tyr Val

Pro

Pro

Val Lys

His Asp Trp

Ala Glu Arg
80

Thr Gly Thr

95

Thr
110

Leu Thr

Thr His Pro

His Ser Arg

Gln Ser Thr

160

Thr Pro
175

Asp

1le Thr Val
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[0091]

Asn Gly

Gly Ala

216

Asn Glii

Gln
195

Tle

Gly

Asp Gln Cys

Ser Pro

Ile Hig T

Ala Are

Leu Tyr

305

Le

by
=3
&

Asn

Pro

180

Thr Val Arg Tyr Lys Cys

Ser Leu His

Lett Thr Thr

230

His - Ala Ala

Val Pro Arg

260

& Pro Phe Pro

Pro Thr Val

Asp His Pro

310

The

Val

Asn

Leu

Thr

Thr

200

v Lys Ala

Asp Lys

Thr Asgn

Ala Glu

265

Ala Asn

280

Tyr Gly

Leir Leu

112

Asn

Lys

Val

His

“Val

Lys

Ser

Leu

Cys Gly Gly

205

Tle Glu Gln
220

Tle Asn Asn
238

Lys Asn Tip

Gly Asp Arg

Thr Cys Arg
285

Asn Gln Val

300

Tyt Arg Ash

&
=
o

190

Ser:

Se

=

Cys

Gln

Lys

270

Val

Thr

Met

Gly Gly

Gly Ser

Lys Ile

240

Tyr Asn

255

Gly Lys

Pro Lys

Met Len

Gly Gln
320
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[0092]

Glu Pro Asn Tyr H

Leu Thr Val Pro

Pro Tyr Lys Tyr

o
fy|

His Pro His Glu
370

Thr Val Val Ile
385

Gly Thr Ala Val

Pro Tyr Glu Leu

470

Leu Cys Cys Val
435

Trp

Tle 1

Val S

Gly
405

The

Arg

5 Glu

Pro

380

Met

Pro

Thiy

Glu Tep Val

345

Glo Met Ser

360

Leu Ty Tyr

375

r Val Ala Ser

Cys Val Cys

Gly-&la Thy

The Lys

440

113

Thy His Lys Lys

330

i Glu Gly Leuw Glu Val Thr Trp Gly

Thr Asn Gly Thr

365

{503

&

TyrGlu Leu Tyr
380

Phe Val Led Leu
395

Ala Arg Arg Arg
410

Val Pro Phe Leu

Glu Val Thr

335

Asn Asn Glu

350

Ala His Gly

Pro Thr Met

Set Met Val

400

Cys Tle Thr

415

Leu Ser Leu

430
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[0093]

210> 35
€211y 443
<212> PRT
Q13> AT
<2205
223>

<400> 35

Ser Thr Lys

1

Ala His Cys

Ala Leu Glu
35

Gln Val Ser
50

Thr Lys Leu
65

Ala Gly Leu

Asp Asn Phe Asn Val Tyr ' Lys

3

Pro Asp Cys Gly Glu Gly His

20

Arg Tle Arg Asn Glu Ala The
40

Leu Gln Tle Gly Ile Lys Thr

Arg Tyr Mel Asp Ser Hig The

70

55

25

10

275 11 5N A PD-1 B E2 CHIRY 2 EMR

Ala Thr Arg

Ser Cys His

Asp: Gly Thy

Asp Asp Ser
69

Pro Ala Asp
75

Leu Val Arg Thr Ser Ala Pro Cys Thr Ile

8

5

114

90

Pro Tyr Leu

15

Ser Pro Ile

30

Leu Lys Ile

His Asp Trp

Ala Glu Arg
80

Thr Gly Thr
95
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[0094]

Met Gly Hig Phe Ile
190

Val 6ly Phe Thr Asp
115

Phe Higs His Glu Pro
130

Pro Gln His Gly Lys
145

Ala Ala The Ala Glu

165

Asp Arg Thr Leu Met

180

Asn Gly Glo Thr Val
195

Cys Gly Ala Tle Ser

210

Leu Ala Arg Cys: Pro
105

Ser Arg Lys Ile Ser
120

Val Tle
185

Pro

Glu
150

Lew Pro Cys Ser

Glu Ile Glu Val His Met Pro |

170

The 6l Glo Ser Gly
i85

Arg Tyr Lys Cys Asn
200

Lew Hig Pro: Lys: Ala

2156

115

Lys Gly

His Thr

Glu

Gly AtgGly Arg Phe

140

Chsn Val

“Cys Gly

Lys Tle
220

Val

Pro

Lys

Glu

Thy Leu Thr
110

s The His Pro

Gln Ser Thr
160

Asp-Thy: Pro
175

Ile Thy Val
190

“Ser Gly Gly

Glu Cys Gly
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[0095]

Gly

225

Lys

Tyr

Gly

Pru

Met
305

Gly

Val

S ot A‘Sﬁﬂ Glu

Ile Asp Gln €

Asn Ser Pro

260

Lys Ile His

Lys Ala Arg Asn Pro

290

Leu Leu Tyt

Gln Glu Pro

Tht Leu Thr
340

Gly

Leu

Pre

Asn

325

Yal

Leu

230

s His

Val

y Pra

Asp

310

Tyr

Pro

Thr

Ala

Pro

Phe

His

His

The

Thy Thr

Ala Val

Pro Leu

280

r Nal Thre

Pio The

Glu Glu

Gl Gly
345

116

Asp

Ala

Ala

Tyr

Leu I

Tep

Leu

Lys
235

o Asn

Gluy

Asn

Gly

Val

Glu

Val Tle Asn Asn Cys

Hig

Leu

Val ]

Lys
300

i Ser

Thr

Val

Lys

Gly

Asn

Tyr

His

Thr

240

Asn Tep Gln

Asp Arg Lys

270

N3
o3
&2

v Cys Arg Val

Gln Val Thr

Arg Asn Met

320

Lys Lys Glu

Trp Gly Asn

3

=

9

0

335
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[0096]

Asn Glu Pro Tyr Lys

355

His Gly His Pro His

370

Thr Met Thr Val Val

385

Met Val Gly Thr Ala

1le Thr Pre Tyr Glu
420

Ser Leu Leu Cys Cys
435

€210> 36
211> 439
212> PRT

213>

<220>
€223>

400> 36

Tyr Trp Pro Gln
360

Glu Ile 1le Leu

375

Ile Val Ser Val
390

Val Gly Met Cys

Leu Thr Pro Gly
425

Val Arg Thr Thr
444

117

Met. Ser

Ty Tyr

Ala Ser
395

Val Cys
410

Ala Thr

Lys Ala

299 15 FEAN PD-L1 () B2 CHIKV L ALE5

Thr Asn Gly Thr Ala
365

Tyr Glu Leu Tyr Pro
380

Phe ¥al Leu Leu Ser

400

Ala Arg Arg Atg Cys
415

Val Pro Phe Leu lLeu

430
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[0097]

Ser

Ala

Ala

Gln

Ala

Met

Val

Thr Lys

His Cys

Lett Glu

35

Val Ser

Gly Lei

Gly His

Gly Phe
115

Asp

Pro

20

Arg

Leu

Leii

Phe
100

Thr

Asn

Asp

Tle

Gln

r Lys Leg Arg Tyr

Val A

85

Ile

Asp

Phe

Cys

Arg

Tle

Met

Leu

Sér

Asn: Val. Tyt Lys

10

Gly Glu Gly His

25

Asne GluAla The

44

Gly Tle Lyeg Thy

&
<

Asp Ser His Thr

- Thr Ser Ala Pro Cys

90

Ala Arg Cys Pro
1656

Arg Lys Tle Ser

120

118

Ala

Ser

Asp

Asp

Pro

7h

Lys

His

ThrArg

Cye His

Gly Thr

45

Asp-Ser
B0

Ala Asp

Thr Tle

Gly Glu

The Cys

Pro

Ser

30

Leu

His

Ala

Thr

Thr

110

Thr

Tyr Leu

it
(&)

Pro Ile

Lys Tle

Asp Trp

Glu Arg

80

Gly The
95

Leu Thr

His Pra
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[0098]

130

Pro &ln

145

His Glu Pro

His Gly Lys G

Ala-Ala The Ala Glu

Asp Arg

Asni Gly

Cys Lle
210

Gly Leu

225

Cys His

Leu ¥al Pr

165

Thr Leu Met

180

Gl The Val

Ile Ser Tyr

Tht Thr Thr

Ala Ala Val

Pro Val Ile Gly Arg Glu

Glu

Thy

Avg

Gly

Asp

230

The

Ala

135

1 Leu

Ile

Gln

Tyr

215

Lys

Asn

Glu

Pro-Cys

Glu Val

Glu Ser

185

Lys Cys

Ala Asp

Val. Ile

His Lys

Leu Gly

119

Ser

His
170

Gly

Asn

Tyr

Asn

Asn

250

Asp

Met

Asn

Cys

Cys

Trp

Arg

Arg

140

i «Tyr

Pro

Val

Gly

Gly

220

Cys

Gln

Lys

Phe His

Yal Gln

Pro: Asp

Lyg Ile

180

Gly Ser

Gly- Ser

Lys Ile

Tyr-Asn

Gly Lys

Ser Atg

Ser Thr
160

Thr: Pro

Thr Val

Gly Gly

Asn-Glu

Asp Gln

240

Ser: Pro

256

Ile His
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260 265 276

Ile Pro Phe Pro Leun Ala Asn Val Thr Cys.Arg Val Pro Lys Ala Arg
275 280 285

Asn Pro Thr Val Thi Tyr Gly Lys Asn Gln Val Thr Met Leu Leu Tyr

290 295 300

Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Mel Gly Gln Glu Pro

308 310 315 320

Asn Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr
325 330 335

[#]

Val Pro Thr Glu Gly Leu Glu Val The Trp Gly Asn Asn Glu Pro Tyr
340 345 350

Lys Tyr Trp Pro Gln Met Ser Thr Asn Gly Thr Ala His Gly His Pro
355 360 365

His Glu Tle Tle Len Tyr Tye Tyr Glu Len Tyr Pro The Met Thr Val

o

370 375 380

Val Tle Val Ser Val Ala Ser Phe Val Leu Leu Set Met Val Gly Thr

285 390 395 400
[0099]

120
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[0100]

Ala 'Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys Ile Thr Pro Tyr
405 410 415

Glu Leu Thr Pro Gly Ala Thr Yal Pro Phe Leu Leu Ser Leir Leu Cys
420 425 430

Cys Val Are Thr Thr Lys Ala
435

210> 37

211> 439

212> PRT

CALE SRR

400> 37
Tyt Glu His Val Thr Val Ile Pro Asn Thr Val Gly Yal Pro Tyr Lys

1 5 19 15

Thr Leuw Val Asp Arvg Pro Gly Tyr Ser ProMet Val Leun Glu Met 6lu
20 25 30

Leti Gln Ser Val Thr Leu 6lu Pro Thr Leu Ser Led Asp Tyr Ile Thr

35 40 45

121
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[0101]

Ala Ala Tyr

Cys Glu Tyr Lys

50

The Ala Glu Cys

65

Phe. Thr Gly Val

Asp Ala Glu Asn
100

Ser Cys Lys Thr

115

Ala Ser Ala Lys

130

Ala
145

Phe Val Val Gly

Ite Val Val Tyr

Thr

L¥s

Tyr

85

The

Glu

Leut

Asn

Pro

165

L¥s

Val Ile Pro Ser Pro Tyr

Asp

Pro

Gln

Phe

Arg

Gly
150

Met

Gly

1

-
1919

Lys

Phe

Leu

Ala

Val.

135

Asp

Ser

Asp

Ser Leu Pro Asp 1

5

Met Trp Gly Gly
50

Ser Glu Ala His

105

Ser Ala Tyr Arg

120

Lew Tyr Gln Gly

His Ala Val Thr

155

Ser Ala Trp Thr
170

Val Tyr Ast Met

122

Val Lys

60

g be i

Ala Tyr

Val Glu

Ala His

125

Ast Asn

140

Yal Lys

Pro: Phe

Asp Tyr

Cys

Cys

Cys

Lys

- Cys Gly

Lys Val

80

Phe Cys
95

Seit Gl

110

The

Tle

Asp

Asp

Pro

Ala Ser

Thi Val

Ala Lys

160

#sn Lys

175

Pre Phe
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[0102]

Gly Ala Gly
195

Glu Ser Lys

Ala Ala Gly

295

Lys Tyr Trp

Phe Gly Cys

Val (

fop)
i
“

v Asn

275

Arg Val Val
290

Ala Cys Thr
305

180

Arg Pro Gly Gln

Asp Val

The Val

Leu Lys

245

Gln Tle

260

Ile Pro

Asp Ala

His Ser

TyI Az

Gluo

Ala

Tle

Ser

310

ig Val

Arg

Thr

Ser

Asp

190

Phe Gly Asp Ile Gln Ser Arg Thr Pro

200

Asn Thr Gln

Pro Tyr-Ser

Leu

Gln

235

205

Val Leu
220

Als Pro

Gly Ala Ser Leu Gln His

200

Asin Pro Yal

265

Ile Asp lle
280

Arg

Pro

Val Thr Asp Met

Phe Gly Gly

123

Ala Val

Agp Ala

Ser Cys

Ala Tle

- Gln Arg Pro

Ser Gly Phe

240

Thr Ala Pro

Asn Cys Ala

270

Ala Phe Thr

Glu ¥al Pro

Lle Lys Tyr
320
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Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr Asn Ala
325 330

35

Val Thr Tle Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser Gln Leu
340 345 350

Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala 6lu Phe Arg Val Gln

355 360

£
oy
(&3]

Val Cys Ser Thr Gln Val His Cys Ala Ala Ala Cys His Pro Pro Lys
370 375 380

Asp His Ile Val Asn Tyr Pro Ala Ser His Thr Thr Leit Gly Val Gln
3856 390 395 400

Asp Ile Ser Thr Thr Ala Met. Ser Tep Val Gla Lys Ile The Gly Gly
405 410 415

Val Gly Leu Ile Val Ala Val Ala-Ala Leuw lle Leu Tle Val Val Leu

470 425 430

Cys Val Ser Phe Ser Arg His
435
[0103]

124
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[0104]

<210> 38

211> 261
212>

213>

PRT

<400> 38

Met Glu Phe

Arg

1

Arg Pro Trp

Pro6Gln
35

Asn Lys Leu

50

Arg
65

Lys Asn

Pro Ly

Lys Lys Pro

HILETR &

Ile

Ala

20

Arg

Thr

Lys

7 Lys

Gly

b

s

i
b

Preo

Proe

Gln

Met

Lys

Lys

Arg

Thr

Arg

Ala

Gln
76

Glo

Arg

Gl

Pra

Gly

Ala

55

Arg

Pro

Glu

Thr Phe

Thr 1le
25

Glu Leu .
4 0

Val Pro

Gl Lys

Pro GIn Lys Lys

Arg Met-€

125

Tyr .
10

Gln

Ala G

Gln

Lys

Q0

- Met

Asri Arg Arg

Yal

Tle Are

CLeuTle

45

Gln Lys Pro

60

Gln Ala Pro

5

=3

Pro-Ala

Tyi Gln Pro
15

Pro Arg Pro
30

SerAla Val

-~ Arg Arg Asn

Gl Asn Asp
80

Gln Lys Lys
95

Lys Ile Glu Asn Asp
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[0105]

100

Cvs Ile Phe Glu
115

Leu Val Gly-Asp
130

Asp Ash Ala Asp

145

Asp Leu Glu-Cys

Lys Phe Thr His
180

Ala Val 6ln Tyr
195

Lys Pro Gly Asp

Val Ala Ile Val

Val Lys H

Lys Val

Leu Ala

150

AlaGln
165

Glu Lys

Ser Gly

Ser Gly

Leu Gly

230

1le

Pro

Gly

Gly

- Glu

120

Lys

5 Lot

Pro

Gl

Arg
200

o Pro

Ala

105

Gly Lys

Pro Ala

Ala Phe

Val His
170

Gly Tyr

Phe Thr

Ile Phe

Asn Glu

126

Val

Lys

155

Met

Tyr:

Ile

Asp

Met

s Val

140

Arg Ser§

Lys

Asn

Pro

1’% Sh

220

Gly

Lys

Ser

Trp.

Thr

)
oo
(5]

Lys

Gly Ala Arg

235

110

Tyr

Asp

His

190

Gly

Gly

Thr

Ala Cys

The Ile

Lys Tyr

160

Ala. Ser

175

Hig Gly

Ala Gly

Arg Val

Ala Leu
240



CN 105358683 A F 5 %
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[0106]

Ser Val Val Thr Tep Asu Lys Asp Tle Val The Lys Ile The Pro Glu
245 250 255

Gly Ala Glu Glu Trp
260

210> 39

211> 447

212> PRT

@y AT

223> 31 21 4BAN PD-1 B B2 VERV M

400> 39

Ser Thr Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met

1 5 10 15

Ala Arg Cys Tle Arg Cys Ala Val Gly Ser Cys His Ser Pro Ile Ala

20 25 30

Tle Glu Ala Val Lys Ser Asp Gly His Asp Gly Tye Val Arg Leu Gln
35 40 45

The Ser Ser Gln Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg

127
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106/190 17T

Thr Met Arg Tyr Asp Met His Gly Thr

65 70

Gln Val Ser Leu Tyr Thr Ser Arg Pro

85

Gly Tyr Phe Leu Leu Ala Arg Cys Pro

100 106

Glu Phe Lys Lys Asp Ser Val Arg His
115 120

Val Lys Phe Asn Pro Val Gly Arg Glu

130 136

His Gly Val Glu Gln Ala Cys Gln Val
145 150

Arg Gly Ala Tyr Val 6lu Met His Leu
165

Ser Leu VYal Ser Leu Ser Gly Ser Ser
180 185
[0107]

128

Tle

Cys

90

Ala

Ser

Tyr

Pro

170

Gly

60

Lys Glu Tle Pro Leu His
75 80

His Tle Val Asp Gly His
95

Gly Asp Ser Ile Thr Met
110

Cys Ser Val Pro Tyr Glu

125

Tyr Thr His Pro Pro Glu

140

Ala His Asp Ala Gln Asn
155 160

Gly Ber Glu Val Asp Ser
175

Gly Leu Asn Trp Tyr Arg
190
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[0108]

Phe

Asn Asp Lys

Arg Ser Val

Met Ser Prg

195

Ser Yal Thr
210

Glu Cys Gly

225

Ser Gln

Ser

Val

Gly

Cys 7

Trp

260

Ala

Lys Cy

308

Lys

Val

Ser

Asn Glu Thr As

Thr Pro Pro

215

Thi Lys
230

Tle

- Ly

Val Tyr Asn

Gly Lys Teu

Pro Leu Ala

295

- Lei Lys Leu

310

Lys Leu

Asp Gly Thr

Ser

Gla Glw Cys

250

Ser Asp Lys

265

His Val
286

Pro Glu Pro

His Pro Lys

129

Glu Thr 1

Pro

Ala Ala Phe
206

Ser Ala Leu

220

Asn Lys

Arg Ala Tyr

Leu Pro Lys

Phe Leu

285

Met Ile Thr

300

Asn Pro Thr

315

Leu

Gly Gly Ser

Val Glu Cys

Thr Lys Gln
240

Arg Leu Gln
255

Ala Ala Gly
270

Ala Asp Gly

Phe Gly Phe

Tyr Leu [le
320
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[0109]

Thr Arg Gln Leu Ala Asp Glu Pro His Tyr Thr

Glu Pro Ala Val
340

Val Trp Gly Asn
355

370

His Arg Tyr Pro
385

Ile Ala Thr Val S

Arg Val Ala Cys

420

Pro Phe €ys Let
435

325

330

Arg ‘Asn Phe Thy Val The Glu

His

- His

Met

Leu

Ala

Pro

Gly

Ser

390

Val

Thr

Val

345

Pro Lys Atg Phe Trp
360

Leu Pro Hig Glu Val 1
375

Thr "Tle Leuw Gly Leu

A

Ala Ala Ser Thr Trp
410

Pro Tyt Arg Leu Thr

425

Leu Cys Cys Ala Arg
440

130

His

Glu

Lys Gl

Ala

Ser

Leti

Pro

Thi -/

Gln
365

i Thr

Ile

Phe

Asn

Leu TIle Ser

335

Trp Gli Phe

350

61a Thr Ala

Hig Ty Tyr

Cys Ala Ala
400

Cys Arg Ser
415

Ala Arg Tle
430

a Arg-Ala
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210> 40

@11 442
<212> PRT
213> AL

220>
€223> 274 21 FEA N PO-1 [ B2 VERV S AL0E

400> 40
Ser Thr Glu Glu Leu Phe Asn Glu Tyvr Lis Len The Are Pro Tyr Met

1 5 16 1a

Ala Arg Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pro Ile Ala
20 25 30

Tle Glu Ala Val Lys Ser Asp Gly His Asp Gly Tyr Yal Arg Leu Gln
35 40 45

Thr Ser Ser Gln Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg

50 55 60

by}

Tht Met Arg Tyr Asp Met His Gly The [le Lys Gl Ile Pro Leu His

65 70 75 80

Glo Val Ser Leu Tyr Thr Ser Arg Pro Cys His Tle Val Asp Gly His
85 90 95
[0110]

131
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[0111]

Gly Tyr Phe

Glu Phe Lys

115

Val Lys Phe A

130

His Gly Val
145

Avg Gly Ala Tyr

Set Leu Val

His Pro Lys

195

Pro Pro Asp

210

Leu

100

Lys

Glu

Ser

180

Ala

Gly

Lea Ala

AspSer

1 Pro Val

Gln Ala
150

Yal Gln
165

Leu Ser

Lys Tle

Arg

Val

Gly
135

Cys

Met

Gly

Glu

Thi Ser Als

Cys Pro Ala Gly Asp
106

Arg Hig Ser Cy¢ Ser

129

Arg Glu Leu Tyr Thr

140

Gln Val Tyr Ala His

155

Hig Leu Pro Gly Ser

170

Ser Ser G]-V
185

Gly Gly

Glu Ser Gly Ser Ser

T

200

Lew ¥al ‘Gla Cys Glu
220

132

Ser:

His

Asp

(xlu ¥

Cys

Thr-Val

Tle Thr Met
110

1 Pro Tyr Glu

Pro Pro Glu

Ala Gln Asn
160

Ser

a [le Ser Leu

150

Thr
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[0112]

Lys Ile Ser

Tyr Asn Ser

Leu Ala

Asp Glu Pro

Pro Pro Lys

Glu

225

Lys Lys Glu Gln

Asp
260

Lys Leu His Val

275

Pro Glu

290

Lys Leu His

308

His

Val
340

Asn Phe Thr

Arg

Pro

Pro

Thr Asn

rs Arg Ala

Lyvs Lew Pro

Phe

Leu

Met |

Pro

Asti Pro

310

Lyg

Tyr Thr His

325

The Gli Lys

Phe Trp Ala

“Lys Thi

Tyr Arg Leu

Lys Ala

B
a3}
(&)

Leu

280

¢ Thr Phe

Thr Tyr

Glu -

Gly Trp

345

Ala

Lys

Ala

Asp

Gly

Leu

Tle

330

Gl

Gln

235

Gly

Gly

Phe

Ile
315

Ser

Phe

Gln Glu Thy Ala

133

Phe

n.Asn

Ala

Lys (

Arg

300

Th

Glu

Val

Pro

Ser

Asp

Thr

Ser

Arg

Pro

Trp

Gly

5 Thr

Gln Cys Thr

240

Lys Trp Val

255

Leu. Lys Gly

270

Val Pro

Val Ser Leu

Gln Leu Ala

32

Ala Val Arg

335

Gly Asn His

350

Asn Pro His
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[0113]

&
(o]

360

w
o
(&3]

Gly Leu Pro His Glu Val Ile Thr His Ty Tyr His Avg Tye Pro Met

370 375 880

385

Ser Thr Ile Leu Gly Let Ser Ile Cys Ala Ala Tle Ala Thr Val Ser

390 395 400

Val Ala Ala Ser The Tep Loy Phe Cys Avg Ser-Arg Yal -Ala Cys Len

405 410 415

Tht Pro Tyr Arg Let Thr Pro Asn Ala-Arg Ile Pro Phe Cys Leu Ala

420 425 430

Val Leu Cys Cys Ala ‘Arg Thr Ala Arg Ala

<210

211>
212>

218>

220>
223>

£400>

435 440

275 214f AN PD-1 WY E2 VEEV B 5L

41

134
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[0114]

Ser Thr Glu Glu
1

Ala Arg Cys Ile

20

Tle Glu Ala Val

35

Ser Ser Gln
50

The

Thr
65

Met Alg Tyr

Gln Val Ser Leu

Gly Tyr Phe Leu

100

Glu Phe Lys Lys
115

VYal Lys Phe Asn

Leu Phe Asn Glu Tyr Lys Led

3

Arg

Lysa

Tyr

Asp

Tyr

Leu

Asp

Pro

Cys Ala

Ser Asp

Gly Leu

Met His

70

Thr Ser

Ser Val

Vel Gly

10

Yal Gly Ser: Cys

25

Gly His Asp Gly
40

Asp- Ser Ser Gly

Gly The Tle Lys
75

Arg Pro Cys His
90

Cys ProvdlaGly
105

Arg His SerCys S

120

Are Glu Leu Ty

135

Tht

His S

Tyr

Aty

Val

15

Asn

60

Glu 1

Tle

Asp

Thr

Leu

Val

~ Val

i
b
wn

His

Pro

Pro

30

Arg

Lys

Pro

Asp

ITe

116

Pro

Pro

Tyr Met

15

Ile Ala

Leu 6ln

Gly Arg

Leu His

80

Gly His

95

Thr Met:

Tyr Glu

Pro-Glu
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His Gly

145

Arg Gly

Ser Leu

Leu His

Val Thr

Gly Thr

225

Cys Thr

Trp Val

[0115]

Val Glu

Ala Tyr

Val:Ser

180

Pro Lys
195

Pro: Pro

210

Lys Ile

Lys Lys

Tyr Ash
260

Leu Ser

fo
)
ar

Gln Ala Cys Gln Val
150

Val Glu Met His Leu

165

Gly Ber Ser

185

Tle 6lu Glu
200

Ala Lys

Thr Ser Ala
215

Asp Gly

Ser Glu

230

Glu GlaCys Arg ‘Ala

245

Ser Asp Lys Leu Pro

265

136

Thr Ile Ash

140

Ala His Asp
155

Tyt

Pro-Gly-Ser Glu

179

y Gly Cys Gly

Cys Gly Gly Ser

205

Val Glu Cys
220

Leu

The Lys Gln
235

Lys

Tyr Arg Leu Gln

200

Lys Ala Ala Gly

Ala Gln Asn
160

Val Asp Ser

175

Ala Tle Ser
190

Ser“Val Thr

Glu Cys Gly

Phe Ser -Gln

240

Asn-Asp Lys

620)
fz]
A

Ala Thr Leu
270
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[0116]

Lys Gly

Val Pro

290

Ser Leu

305

Leu Ala

Val Arg A

Asn His P

Pro Hig €

370

Pro Met

385

Leu

Lys

Asp

Ser

5 Leu

Ala

Let

Glu

1 Phe

340

Pto

- Led

Th

His Val

Pro Glu

His Pro

310

Pro His

325

Thr Val

Lys Arg

Pro His €

Tle Leu

390

Pro

Prio

295

Lys

Tyr

Thr

Phe

Gly

Phe Len
280

Met. Tle

Asn, Pro

The His

Gl Lys

345

Trp Ala

360

Val Tle

Leu Ser

137

Leu

Thr

Thy

Glu

Gly

Gln

Thr

Tle

Ala Asp o

Phe Gly
300

Leu Tle

Tip Glu

Glu Thr

His Tyr

380

Cys Ala
395

Phe

Tle

Ser

Phe

Ala

368

Tyr

Ala

v Lys Cys Thy

Arg Ser Val

The Arg Gl

320

Glu Pro Ala
335

Val Tep Gly
350

Pro Gly Asn

His Arg Tyr

Tle Ala Thy
400
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[0117]

Val Ser VYal Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val Ala

405 419 415

Cys Len Thr Pro Tyr Arg Leu Thr Pro Asn Ala Arg Ile Pro Phe Cys
420 425 430

Leu Ala Val Leu Cys Cys Ala Arg Thr Ala Arg Ala
435 440

210> 42
211> 440
<212> PRI
213> AT

220>
€223> 299 25 45 AA PD-L1 B9 B2 VEEY & AL8

400> 42

Ser Thr Glu Glu Leu Phe Asn Glu Tyr Lys Lew Thr Arg Pro Tyr Met

1 5 10 15

Ala Arg Cys Tle Arvg Cys Ala Val Gly Ser Cys His Ser Pro Ile Ala

20 9 20

&1

Ile Glu Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gln
35 40 45

138



CN 105358683 A

F 5l

&=

117/190 BT

[0118]

Thr Ser Ser
50

Thr Met Arg

65

Gln Val Ser

Gly Tyr Phe

Glu Phe Lys

115

Val Lys Phe

130

145

Gln Tyr Gly

Tyr Asp Met
70

Leu Tyr Thr
85

Leu Leu Ala
100

Lys Asp Ser

Asu Pro Val

Glu Gln Ala
150

Arg Gly Ala Tyr Val Glu

165

Leu Asp Ser ‘Ser Gly Asn

5

His

Ser

Arg

Val

Gly

135

Cys

Meit

Gly Thr

Arg Pro

Cys Pro
105

Arg His
120

Arg Glu

- Gln Val

His Leu

139

60

Tle Lys Glu

75

Cys His Ile
90

Ala Gly Asp

Ser Cys Ser

Liew Tye Thr
140

Tyr Ala His
156

Pro Gly Ser

170

Leu

Ile

Val

Ser

Val

125

His

Asp

Glu

Lys Gly Arg

Pro Leu His

80

Asp Gly His
95

Tle Thr Met
116

Pro Tyr Glu

Pro Pro Glu

Ala Gln Asn

160
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[0119]

Ser

Gly

Asp

Sor Gl

Glu

Ser

His

Pra

Asp

Leu Val

Gly A

Gly Thr

210

Thr

Glo Cys

Val Pro

275

Glu Pro

Ser

186

Asp

Ser

Tle

Arg

s Leu

260

Phe

Met

Ala

Pra

Ser

Lieu

Tyr

Lieu

Lys

230

Asni

Tyr

Lys

Leu

Leu

Ila Thy

Cys

Gly Bet Bet

185

Gly Gly Ser
200

Val Glu Cys
215

The Lys Glu

Arg Leu Gln

Ala Ala Gly

265

Ala Asp Gly
280

Phie Gly Phe
295

140

Gly Gly

Ser Val

Gl Cys

Phe Ser

235

Asn Asp
250

Ala Thr' 1

Lys Cys

Avg Ser

Cys

Thi

Gly

220

Gl

Lys

Leu

Thr

Val

300

Tle

Gly

Cys

Trp

Tle

Ser Tyr
190

Tht Pro Pro

Thr Lys Ile

Thi Lys Lys

240

Val Tyr Asn

255

Lys Gly

Val
285

Ser

Pro Lew Ala

Lew Lys Leu
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[0120]

His

305

Pro

Pro Lys

His Tyr

Asn

Thr H

Thr Val Thr Glu

Lys

Pro

Ile

Ala

Tyr

Lys

His Glu

370

Leu Gly

Ser Thr

Arg Leu

Cys Ala

340

- Trp

Val

Lei

Pro

Lys

Ala

TIle

'S'Q-I’

Trp Let

Arg

-~ Pro

Thr

Thr Tyr
310

Gly Trp

Gln Glu

Thr His

378

Ile Cys

390

Phe Cys

Asn Ala

Ala Arg

Leu Ile

1le Ser

Glu Phe
345

Thr Ala

360

Tyr Tyr

Ala Ala

Arg Ser

Arg Tle

425

Kla

141

The Arg GIn Leu
315

Glu Pro Ala Val

Val Trp Gly Asn

Pro Gly Ash Pro

365

His Arg Tyr Pro
380

Ile Ala Thr Val 8

395

Arg Val Ala Cys

o

410

Pro Phe Cys Len

Ala,

Arg

His

350

His

Met

Leu

Ala
430

Asp Glu
320

Asn Phe
335

Pro Pro

Ser Thr

i Val Ala

400

Thr Pro
415

VYal Len
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42102
21>

£212>
2132

<400>

1

435 440

43
447
PRT

B P Bk o

43

Tyr Glu His Ala Thr Thr Met Pro Ser Gln

5 10

Thy Tle ¥al Asn Arg Ala Gly Tyr-Ala Pro

20 25

Pro Thr Lys Ile Lys Leu Ile Pro Thr Val

50

35 10

Cys His Tyr Lys Thr Gly Met Asp Ser Pro

an

Ser Gln Glu Cys Thr Pro Thr Tyr Arg Pro

70

85 90

142

Ala Gly Ile Ser Tyr Asn

15

Leu Pro Ile Ser lle Thr

Asn Leu Glu Tyr Val Thr

45

30

Ala . Tle Lys Cys Cys Gly

60

Asp Gly Gln Cys Lys Val

75

80

Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys

95
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[0122]

160

Asp Cys Leu Ala Asp Hig Ala Glu Ala Tyve Lys

116

Val Gln Ala Phe Leu Asn Ile
130 135

The Val Tyr Val Asn Gly Glu

145 150

Tle The Ala Gly Pro Leu Ser
165

Tle Val Gln Tyr Ala Gly Glu
180

Gly Ala Gly 6ln Pro Gly Ala
195

Ser Ser Ser Asp Leu Tyr Ala
210

o)
ot
“n

105

120

Thr Val

Thy Pro

Thr Ala

Ile Tyr

185

Phe Gly
200

Asn The

143

Asp Thr Glu Asn Thr Gln Val Ser Lys Ala Tyr

Gly Glu H

Val Asn
155

Trp Thr

170

Asgn Tyr

Agp: Tle

Asn Leu

Val

Phe

Pro

Asp

Giln

Val
220

Ala

et

His

185

Ser

Asn

Phe

Phis

Ser

200

Leu

Lys Ser Asp
110

TheAla Ser

{le Val Thr

Gly Val Lys
160

Asp-Arg Lys
175

Pro Glu Tyt

160

Arg Thr ¥Val

Glu Arg Pro
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[0123]

Lys Ala Gly

225

Gl Gln Tep

Phe Gly Cys G

Val Gly Ser

Arg Val Ser

290

Glu Cys VYal
305

Ser Ala Ser

Ala Thr Leu

Thr Ile His

Ala ;

Lys 1

Tle

Glu

Tyi

Lys §

Lys

340

Phe

Ile

Pre

Thr

'S'Q-I’

Glu

Sor

s Asp Lys

Tyzr Thy

Leu Ala

Pro Thr
2958

Ser Asp

310

Gly Lys

Ala Ala

Thr Ala

Pro Tyr Thr Gln Ala Pro
235

Kla Pro Ser Leu Lys Phe
250

Asn Pro Ile Arg Ala Glu

(33
for
G

Phe Asp Ile Pro Asp Ala
280 285

Lew Ser Ala Ala Glu Cys

Phe Gly Gly Ile Ala Thr
315

Cys Ala Val His Val Pro

330

Val Gl bew The Glu €ln
345

ksi Ile His Pro Glu Phe

144

Ser Gly Phe
240

Thr Ala Pro
255

Asn Cys Ala
270

Lett Phe Thr

Thr Leu Asn

Val Lys Tyt
320

Ser Gly Thr

338

Gly Ser Ala
350

Arg Leu Gln
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[0124]

365

Ile Cys Thr
370

Ser

Asp His Ile Val

385

Ala Val Ser

Lys

Ser Ala Val Ile

420

Met Tyr Val L

435

Q21> M
211> 275
212> PRT

213>

400> 44

1

Tyr Val

Thr His
390

Thr Ala
405

Ile Ile

Thr Asn

8

360

375

Pro Gln Tyr His Ala Gla Thr Phe Thr Ala

395

380

365

Thr Cys Lys Gly Asp Cys His Pro Pro Lys

400

T The Tep bew Thr Ser ben ben Gly &ly

410

415

Tle 6ly Leuw Val Leu Ala Thr Ile ¥al Ala

440

B

145

Glr Lys Hig . Asn

19

430

i5

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



CN 105358683 A

F

5 %*

124/190 BT

[0125]

Asn

Phe

Th:

Lys

Asgni

Gly

Pro Phe Ala Ala Pro Arg Arg Pro Trp .

20

Leu Ala Met Gla Val Gln

Phe Lys Gln Arg Arg Asp
50 55

Pro Lys Lys Glu Ala Ser
70

Lys Lys Lys Asn Glo Gly

05}

35

Pro Lys Ala Gln Asn Gly
100

Lys Arg Gln Arg Met Val
115

5 Tle Met Leu Glu Gly Lys

130 135

25

Glu Leu Thr
40

Ala Pro Pro

Gln Lys 6ln

Lys Lys LysA

90

Asn Lys Lys

105

Met Lys Leuw G

120

Ile Ash Gly

146

Phe

Arg

Gla

Lys

Lys

Tyr

Pro Arg

SerMet

Gly Pro
60

Gly Gly

Lys Thr

Thy Asn

Ser Asp
125

Ala Cys
140

Thr

30

Ala

Ser

Gly

Gly

Lys

110

Lys

Val

“Asp Pro

Agn Leu

~Ala-Asn

Gln Gly

80

Pro Pro

95

Lys Pro

Thr Phe

Val Gly
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[0126]

Tyx Ala. Asp

Gly Lys Leu Phe
145

Val Leu Ala Ala

Val
180

Pro

Gly
210

Asp Ser Gly Arg

225

Val -Leu 6ly Gly

Glu
260

Met Trp Asn

Glu Gla Trp

Arg

Leu

165

Pro

Gln

Arg

Pro

Yal
245

Lys

Pro Met His Yal

150

Lys Tht Lys Lys

Gln Aste Mot Avg

185

Gly Tyr Tyr Ser

208

Phe Thr Val Pro

215

Ile Lew Asp Asn
230

Asn-Glu Gly Ser

250

Gly Val

147

Glu

Ala

170

Ala

Lys

Gln

Arg

Lys

Gly
155

Ser

Agp

Trp His

Gly

Gly

238

Thr:

Tyr

Lys

Lys

Thr

Hig G

Val G

L
58
£

Arg-Val

Ala

Tht

Ile Asp Ash Asp
160

Tyt Asp Leu Glu

175

Phe Lys Tyr Thr

19¢

¢ hla Lys Gly

Val Ala Ile

240

et Val Val

(2]

Leu

o)
o
2]

Glu. Asn Cys
270

Pre
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[0127]

210> 456

Q11> 8467

212> DNA

@218 AT

220>
$223>

400> 45

gaatteecat

ceaacattac

gegteattag

atagtaacge

geecacttgg

gacggtaaat

tggeagtaca

atcaatggge

tecgeeceat

VLPS

111 3Rk

tgecatacgtt

cgecalgltg

tieatageee

gaccgeeraa

caatagggac

cagtacatca

tetacgtats

gtggatageg

cgtitetttts

gtatccatat

acattegatta

atatatoeay

cgacerecgs

tttecattga

agtetateat

geattatgee

agteateget

gtttgactea

gpaccaaaat

gEgeggtage

cataatatgl

tlgactagtt

ttocgegtta

erattigacgt

cglonateeg

atgecaagta

Cagltacatga

attaceatgg

cggggattte

Gaacgggact

cgltegtacggt:

148

acatttatat

attaatagta

cataacttace

caataatgac

tggagtattt

cgecceoetat

cittatesea

tgatgegett

caagtctera

ticeaaaaty

gegaggteta

tegoteatat

atcaattacg

ggtasatigge

gtateticce

acggtaaact

tgacgteaat

ctttectact

ttggeagtae

ceeeattgac

tegtaacaac

tataagcaga

60

120

180

240

300

360

480

040

600

o
@-.
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getoglttag

agaagacace

tactegtiage

titeeatgge

ceaccatgga

gggecececacg

goeaattoge

agaagccteg

acgactcaaa

caggcegtag

atgaaggraa

atglgaaggg

aatacgatet

ceeacgagaa

geeggtteac

agancanagsg

tgaacegtea

gggacegate

tgeegegege

tettttetge

gtteateocy

cectacaatt

cagaaategg

graaaagaag

goagapaats

agtpatgege

aactatcgace

tgaatatgca

actegaggsy

tateoegacg

acgggteatle

gatogeetegg

cagecteogt

gocaccagac

agteacegte

acgeaaactt

caagtaatia

tocgeagtica

aaafacasgs

caaccaccac

tgeatgaaaa

tacgeatgoe

aatgecegate

cagatacegg

tactataact gger

ggtgcaggea

gecategtee

agacgeeate

taacggtgga

ataatageleg

gtegacacgt

tectataacag

gacctagace

acaaaltgac

dgcanageea

aaaagaagee

tteaaaatga

tggteseeea

tggetaaact

tgcacatgaa

agecgggaga

taggagggsee

149

cacgetgltt

ggecagtgtn

agagagtaay

gtgatcagat

acgteecacag

tatgegeeeg

tgacctocat

gltetgagcag

agactgttec

aagglaccaa €o

agpraggety

gtacetcaac

gaagaageas gege

ggeteanaag

ttegeatette

taaagtaats

ggeetitaag

gtetgatges

ageagtpcag

cageggcaga ¢

caacgaaggtl

dagaagaaac

gaagtcaage

aaacrageac

cggtegteta

tegaagttta

tattecaggag

ECORLaCER

720

780

340

900

960

1020

1080

1140

1200

1320

1380

1440
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cootetecgt

aagagtggag

clteageegae

tlgaggacaa

cteceraccg

catatctage

tggagegeat

tegggataaa

ggeeagegga

cegggaccat

patttacgea

ctgtgatagg

goacgtaegt

atactectga

ggcagacgegt

tgageeecag

gagctacaga

ggtgacglge

cetegecote

ttgeacacce

cgtgatgaga

ceaaagacge

teattgtoct

cagaaalgaa

gacagatgac

cgeggagega

gegacacttt

cageagaang

tagggagage

gtagageace

ccgoacgety

geggtacaag

caaccagacg

caaagligate

aacaaagaca tcegtcacaaa aattacceot

ceggltettgt

tgetgrtace

ceeggatact

‘agtactaagg

gactgrgeag

BCABCERACE

ageeaegatt

goeggattge

attcteegece

ateagecaca

ttecactnte

getgeecacty

atgacgeage

tgeaactgeg

gacaagelgy

aataacigea

goetgtigee

Aadageante

accagctact

acaattitaa

aagegecat te

gaacgetgan

ggaccaagel

ttgtaaggac

gatgecogaa

catgearaca

gacracaaca

clgaggagat

agtictgecaa

glggetocge

cegocticgg

aaattgatea

150

aancactaca

ggaaagrace

aaaageatog

tgtetataaa

glegcecacage

aatecaggte

gogetatatg

tteageaceg

aggagagace

cecgttecat

tggtaaagag

agdggtagcat

cptgaagate

aggartagat

aggatecaac

gleceatget

ZageRagecyg

tteccetget

trgegeatge

ctgacttget

gecagaagac

¢etategeat

betitgeaga

gatagecata

tgeacgatca

ttegacagton

catgaaccas

traectigea

ALgeeceeag

acaghtaaty

tggtaccgea

gaggractga

greagteacta

1680

1740

1800

1860

1926

1980

2040

2100

2160

2220

2280

2340

2400
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atcacaagaa

staaaggaas

canganacee

atecgacact

tgacacacaa

geancaacga

acceacatga

tgtegetgege

segeacggey

tgeteageot

catatetateg

cettgategt

ttttageeagt

tecegaacae

tegtgttgga

teacgtgega

ttggeaatac

gatccacatec

tagagtaact

cttgtcettac

gaaggaggtt

accatacaag

gataatetig

cltegticgty

getatgetge

gaacgaacag

cetgtgeaac

aatgageate

gitgsgagta

gatggageta

gtacaaaact

aacteecett tagteccgeg caacgetgaa

ceabteccat

tacggangaa

cgtaacatgg

accttgaceg

tactgecege

tactattaty

ctlctgtega

acaccatatyg

gleagaacsa

cageeeetgt

tgtetgaaac

gglgeoeaca

cogtataaga

caatcagica

gteatooeoet

accaagleas

tgectactga

agatgltetas

aattdacace

tettgecaty

tggeadacgt

Zacaggaace

agetgtacee

tggteggeac

graaggegse

tetegtioca

ctetgagege

ctettetcan

celtegaace

corsgtacgt

151

gactigcaga

catgetgety

aaattaceac

gegtetggag

gaacggtact

cactatgact

agraglgera

aggagecact

gacatattac

gectettate

ctgctgtaag

gltacgaacac

cagaccgegt

aacactgtes

gaagtgotet

clepgggace

glgccaaaag

tatectgace

cagpagtagg

gteacttgeg

geteatggte

gtagteatty

atgtetgtet

gttecettce

gaggetgess

‘cogetgeeeg

aceetggett

gtaacagtega

tagageeeca

gttgactaca

ggtacageng

2700

2760

2820

2880

2949

3180

3240

3300

3360

3420

3480

3540

3600
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agtgeaagga

ttategtegeg

atgtagagan

categgegte

tggactacee

caccggaaag

gaggageate

gagctgtaaa

ttactagggt

ctecactoete

aatgtgcagt

aggggaacic

tgeaagtyty

tagtcaatta

caagagecta

cggegestac

atetgaater

ggogaagcte

teaceateoe

gacacetttt

acctittage

taaagacgtl

coatac

getacageac

ttgegetety

tgtegatgea

cgactitgge

acattcogatg

ceagetgeaa

ctecacacaa

cecageates

cragactaca

tgetttitgog

tgcasaacag

cgegteettl

gteacagtaa

gacaacaaaa

goagegaagae

tatgecoaaca

teteaggead

acggeacegt

gegaacatan

ceetetgtaa

groltogrea

acvasegeey

atatcettot

gtacactgeg

cacaccatco

getgecaaggt

acgoogaana

agtttgeate

accanggana

aggacgecaa

tegtggtgta

caggacaaltl

cteagtiggt

catetggett

teggtitecca

caatttocat

cggacatgte

teoatcasata

ttaccattog

caatageect

cageogeaty

thegggteea

152

ctitactegga

tacgraattyg

ggectacaga

caacatiace

gttigteaty

caaaggegac

tggtgacatt

actacagage

caagtatiegy

gattgegaca

cgagataceg

atgegaagta

cagagetage

AgRAgCOEaAs

Sasqurs tokelareinies

cracceteea

ggatatatce

gtetacecat

agogaggeac

geeeataceg

gtagetecct

ggeecaatgt

gtetacaaca

caaagtegta

ceageageag

ctgaaggaac

aacceoggtaa

gatgeggect

geagectgea

aagaaaggta

gtagaagtag

gagtitcger

aaggacecaca

acaacggeas

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620
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tgtettgpgt

ttitaattet

cttetagtty

gegtgteatte

acaatageag

gtecacgone

ctecgectte

cacgaaacca

tgcagaggga

ttaaggecat

ggegtaatea

caacatacga

cacattaatt

geattaatga

geagaagatt

gotgctatge

ceagecatet

cactgtectt

tattcigegeg

ggafgﬂtggg

ctectgggee

clggttctta

aatcgeacee

aacctageet

gagaaaatge

galttaagge

tggtcatage

geeggaagea

gegttgegot

ateggeeaas

acgggaggag

gtategttta

gltgtttece

toetaataaa

ggleggeteg

gatgcgetes

agagagangs

gticcagece

getaaagtac

teaagaglge

ctecaacatg

cateatggeo

tgtttectegt

taaagtegtaa

cactgecese

BCECEEERAg

taggattaat

gcaggcaﬁta

gotceeegt

atgaggaaat

ggraggacag

gototatege

aggtacatee

cactcatagg

ttggageggt

gaagaaatta

tgaggaagta

taagetigaa

gtgaaattgt

ageclgregt

ttteeagteg

aggegetitg

153

tgttgetgtt

aggatctaga

gecttootty

tgeategeat

caagggggag

tacceagete

cottetetet

acacicatag

ctetecetee

aagcaagata

atgagagana

aggagatagyg

tateegetea

gectaatgag

ggaaacetet

cgtatiggee

getgecttaa

tetpetgtge.

accctggaag

tgtctgagta

gattgggaag

ctgaagaatt

gacacaceet

¢ctecaggageg

cteateagec

ggctattaag

teatagaatt

atcasagett

caaticecaca

tgagetaaet

¢cgtgtecaget

getolteege

4680

4740

4800

4860

1980

5040

8100

5160

9220

5280

5340

5400

5460

5520

5580
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ttectegete

ctedanggeg

ageaaaagge

taggetcege

gecpacagga

tgttecgace

getttoteat

gegetglaty

tettgagtee

gattagcaga

cggctacact

aaaaagaglit

tgtttgraay

ttetacggeg

attalcaaaa

ctagagtata

tatcicagey

actgactege

gltaatacggt

cageagaagg

ceoectgacy

ctatagagat

ctgeegetta

agcteacget

cacgaaccel

aaccegegtaa

gegaggtatyg

agaagaarag

ggtagetets

cageagatta

tetgacgete

aggatctteca

tatgagtaaa

atctgtetat:

tegegeteggl cglbtcgrely cggegagcry

tatecacaga

coaggaacce

ageateacaa

aceaggegtt

ceggatacel

gtaggtatet

cegttoagee

gacacgaetlt

taggeggtge

tatttggtat

gatccggeaa

CECECagdaa

agteggaacga

cctagateet

ctiegtetea

ttegtteate

atcaggggat

tasdanggee

aantegacegs

teecoeetgea

gtecgeettt

cagtteggty

cgacegotee

ategeeacte

tacagagtitc

ctgegetety

acaaaceace

aaadggatet

agacteacgt

titaaattaa

cagltaccaa

catagttger

154

ascgraggaa

gegtigeteg

teaagteaga

ageteeceteg

ctegetiegg

taggtegtte

geettalece

grageageea

ttgaagtggt

clgaageoag

getgetageg

caagaagatc

taagggattt

aaalgaagll

teettaatea

tgactocerg

tatcagetca

agaacatgty

cgttitteea

ggltggegana

tgegeteten

gaagegtgge

geteeaagct

glaae t atGg

ctggltaacag

gecctaacta

ttaccttegs

glggtttitt

ctttgatett

tggteatgag

ttaaatcaat

glgaggcace

tegtgtagat

5640

5820

5880

5940

6000

60860

6120

6180

6240

6300

6420

6480

6540



CN 105358683 A

F

5 &

133/190 BT

[0134]

adctacgata

acgeteaceg

agtaagtagt

ggtgteacge

agttacatga

tgtragaapt

tettactgte

attctgagaa

tacegegeea

aaaattctea

caactgatot

geaaaatges

cettitticaa

tgaatgtatt

acetgacgte

cgggaggect

getecagatt

geéaactitat

tegecagtta

togteogtittyg

tecceeatet

aagttegces

tagtgtatae

catageagaa

aggatettac

teagecatett

graaaaaagy

tattattgaa

tagaaaaata

taagaaacca

taceatetgg

tateageaat

cegoetecat

atagtitgeg

gltatggette

tgtgecaaaaa

gagtgttate

taagalbgetlt

gecgacogag

clittaaaagt

cgetgttgag

ttactiteac

gaataaggge

geatttatea

aataaatasg

ttattateat

coogagtget

agaccagcca

ceagtetatt

caacgttgltt

atteageles

ageggttage

acteateptt

ttetatgact

ttgetettge

geteateatt

atecagtteg

cagegtttct

gavacggann

ggettattgt

ggltecgege

gacattaace

155

geaatgatac

geegganges.

aattgtigey

goeattgeta

gettececcaac

teeticggte

alggeageac

getgagtact

cegpegteaa

ggaaaacgtt

atgtaaccea

gggltgagoaa

tgttgaatac

cteatpageg

acattteeee

tataaaaata

ggegagaace

cocgagegeag

ggpangctag

caggtategt

gatcaaggeg

etesgategt

tgeataatte

caacraagtc

tacgggataa

ettegpeges

¢tegtgcace

aaacaggaag

teatactett

gatacatatt

gaaaagltgeo

ggegtatcac

6660

6720

6780

6840

6900

6960

7140

7200

7260

7380

7500

7560
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gaggeeettt

cecgttgacy

cgegteages

tgtactgaga

tttttgttaa

atcaanagan

attaasagaac

actacgteaa

teggaaccet

gagaaaggaa

cacgeotgege

tggttgettt

ateaggegee

tettegetat

aactiite

caggtegege

gteacagett

gglatiggeg

gtgcaccata

atcageteat

tageocgaga

gtggactcea

ccalcaceca

aaagggagee

gtaaccacca

gacg ta fger

attegecatt

tacgecaget

tttcecagte

gtttcegtbga

gtetgtaage

sgtetogeeg

aaaliegtada

fittttaacca

tagggtigag

acgtcaaagg

aatcaagttt

cocgatttag

Cgaaaggage

caccegeoge

gtetgaaata

caggecigege

gELEAGAEES

acgacettet

tgacggtpaa

geatgeegey

clgecttaac

cgliaatalt

slaggcecgaa

tgttgttcea

geogaaaaace

tttgggetce

agetteaege

gggegctagg

gcettaatgeg

cegcacagat

aactgttege

geatgtgetg

adaacgacgs

156

aaceletgac

agcagacaag

tatgeggeat

ttetlaaaat

atecegraasa

gtitogadaca

gtotatcage

Aggtgeogta

gganageegs

gogelggeas

cegetacagg

gegtanggag

aagggegate

caaggegatt

ccaglgaalt

acatgecaget

eoecglteages

‘cagagecagat

fegtgttaaa

tecettataa

agagtecact

gegatggece

aggeactasa

(]

L

cgaacgtgge

gtgtageget

gegegtacta

aaaataccge

agtecgegce

aagtiggegta

ceatggtete

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8467
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210>
Q2110
<2123
213>

400> 46

gaalttcceeat

ccaacattac

gggteattag

cegectaget

atagtaacge

geccactigg

gacggtaaat

tggeagtaca

ateantggge

gteaatggpa

teegecesat

getegtttag

VIP274. 11 3k

tgeatacgtt

cgeeatgttg

tteatageee

gacegectaa

caatagggae

cagtacatca

ggeeegeety

tetacgtatt

gtggatageg

stitstitin

tgacgeanat

tgaaccgtea

gtatecatat

acattgatia

atatatggag

egagaseceege

titceattga

agtgtateat

geattatese

agteateget

gtttgactca

geaccaaaat

gegepgtagg

gategeetgg

cataatatgt

ttgactagtt

ttecgegtta

coat tgacet

cgtoaatggg

atgeecaagta

agtacatea

attaccatgg

cggggattte

caacgggact

cptgtacget

agacgeeate

157

acatttatat

attaatagta

cataacttae

saataateas

tggagtattt

egeocectat

pottateogea

tgatgeggtt

caagtetoea

ticcaanaty

ggpgaggteta

cacgetgttt

tegeteatet

atcaattacg

ggtaaatgge

gtategttcee

acggtaaact.

tgacgteaat

ctttectaet

ttggeagltac

gecrattgac

tegtaacaae

tatasageaga

tzacotceat

120

240

300

360

480

540

600

720
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agaagacace

tactegttge

titccategg

ceaccatgga

gEgececacy

gataattege

agaggectog

acgacccaas

caggeegtag

atgaaggeaa

atgtgaaggg

aatacgatet

ceracgagaa

geeggticac

acaacaaagg

cectetecgt

angagiggag

gggacegate

tgeecgesege

tettttetee

gtitecatceey

cectacaatt

ceagetgate

cagagategg

geanaagaag

ggagagaaty

agtgatgege

aagtatcegac

tgaatgtgca

acecgageee

tatecegacg

acggglggty

geteacgteg

cetegeeete

cageeteogt

ghpaccagac

agteacegtle

acgeaaactt

caagtaatia

teecgeagtea

A3448CAAL,

Caaccaccan

tgcatgaana

taggeatgee

aatgeegato

cagataccgg

tactataaet

getgcaggea

greategtec

Aachaagaca

ecggtettgt

taacggtgea

ataatagets

gtegacacgt

tetataacag

pacctagace

dcadattgad

agcanageta

daaagadagios

‘figagaatega

tggtegegra

tggetaaact

tgcacatgaa

ggealtecacegg

agerggeaga

taggagegse

teotcacaas

gectgttege

158

grgcagltota

agagactaac

aaggtaceaa

acgtecacag

catgegcgeg

gaagaagcag

ggeteadaag

tigeatette

tanagtaaty

gletgateee

agoagtgcag

cageggeaga

caacgaaggl

aattacecct

adacactaca

gtetgageag

agactgttce

atcgoggerg

cecegaceat

aggcageety

gtacetcaae

gegoocgeana

aggasgasac

gaagtcaage

asageageac

cggtogticta

tegaagtita

tattcaggag

cogatoticg

BCCCELacgs

Fagpgageeg

tteecetget

780

840

900

960

1020

1080

1140

1260

1260

1320

1380

1440

1500

1560

1620
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cteagecgee

tltgaggacaa

ctogetacey

catatctage

tggagegeal

tegepataaa

cgegagegea

ce¢gggaccat

gatttacgga

geacgtacgt

atactectiga

ggeagacggt

acceecaagee

tgateaataa

aatacaacte

ttgeacacce

cgtgatgaga

cEagaracgs

teattgteet

cagaaalgaa

gacagatgac

cgeggagega

cagcagaaag

tagggagagy

geagageace

cegeacgetg

gepgtacaag

caagategag

clgeaaaatt

ceetttagte

tgotgetacg

ceeggatact

agtactaage

gactpepnag

graacggacy

agecacgatt

googgattee

attetegece

atecagecaca

ttecactete

gotgoeactg

atgacgeage

tgeaactgeg

gaatctggat

gateagtace

ARBAZEAACT

accagctact

acaattttaa

aagggcatte

gaacgctgaa

ggaccaaget

ttotaaggae

galbgecegaa

catgeacaca

gaccacaaca

ctgaggagat

agtetggeaa

gtegetecgs

Coaacgages

atgetgeagt

clgaactegg

159

grasagrace

tgtetataaa

gtgecacage

aatecaggte

gegetatatg

Tleageacey

aggagagacg

ceegticeat

Lggtaaagag

agaggtgeat

cgtgaagate

aggrgeeeee

avltgacaace

cactaateac

ggaccgtaan

ttgegeatsge

ctgacttget

gecacaagac

¢etatcgeat

tetttgeaga

gatageeata

tgcacgdtca

¢lgacagtes

catgaaccac

ttacettgea

atgeccecag

acagttaatg

ateageetge

acagacaaag

aagaaltgec

gganagatce

1800

18640

1920

1980

2040

2100

2160

2280

2340

2400

2460

2520

2580

2640

2700
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[0139]

acateceatt

taacttacgg

cttaccgtan

aggtltacett

acaagtactg

tettgtacta

tegtgeticet

geattacace

gotegcpteag

geaactgtet

geateggtge

gagtacegta

agetacaate

aaactgteat

gectaccaga

cetactgett

ceeattggea

agaagaccaa

catgggacag

gecgeagate

ttatgagets

glegatgete

atatgaalta

agcgacedag

cetgticteg

gaaactettg

ccacactgtlyg

taggactett

agteaccttyg

cecetoeecg

ctacagetee

ttgegacgee

anggtgactt

gteaccatge

gaaccaaatt

actegaggegte

trtacgaacy

taccecacta

ggeacageag

acaccaggag

geggeoacat

ttgeaggete

ceatgeteget

agegegltace

glteaavagac

gaaccaacac

tacgtgaagt

aaggtettta

gaaaatacge

geagagtgec

tgetgtatee

accacgagga

tggagetear

gtactpetea

tgactgtagt

tgggaatgty

ceactgtlee

atbacgagge

ttatoceget

gtaagaccct

aacacgladc

cgegltacag

tgteacttea

getetegtac

ctegagteta

aattgagcga

160

geettittta

daaagcaaga

tgaccatecg .

gtgggtgaca

ttggeegenac

tggteaceca

cattgtgteg

tgtgtecgea

cttectagete

tgeggeatat

ggecgentty

agtgateeceg

ceceatggtly

ctacatcacg

ageagagtee

cogatttatyg

gecacatgta

aacecctacag

acagtettet

cacaagaagg

dacgaacent

catgagataa

gtggpeetegt

vggegoagat

ageetgetat

ctatggaacy

atcgteetgt

geegtaatga

aacacggteg

ttggagatey

tgegaghaca

agggacasga

tggggcrger

gagaaatety

2760

2820

2880

2940

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720
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[0140]

aatcttgeaa

agetecgegt

atgecgteac

ttgeecgragg

acgtitatee

catactctea

ageacacege

ctgtgggena

atgeaceote

tigggegegt

cgatgaccaa

tpcaaatate

cacaagtaca

catcacacac

agattacggg

agcagagttt

cetttaccaa

agtaaaggac

taanalCgtg

asgaccagea

cascactcag

acegticget

cataccaatt

tgtaacggac

cgecateate

cgeegtiace

cttctecaaca

clgegoagee

vaccetigeg

aggaglagga

geatcggect

ggaaacaaca

gecaagtity

gtgtacanag

caatttggly

ttegtactac

ggetteaast

tgccagattg

teeategaca

atgteatgeg

aaatacacag

attecgagaag

geectggeaa

geatgecace

gtecaggata

ttaattgtte

ACALATCCLCH

ftaccgtage

tegteggoos

gogacgteta

acalttcaaag

agaggeeage

altggetgaa

cgacaaacee

taccggatge

aagtaccage

clageaagaa

cogacgtaga

gegeegagtt

tletaaagga

tateccacaac

ctgttgotge

161

caccgeateg

tgectacget

caacatggac

tegltacaceg

dgeaggeace

ggaacgagga

ggtaagaget

ggectitact

eteeacteay

Aggtanatat

agtagaggeyg

tegegtycaa

ceacatagte

grpecaatgtet

cttaattita

gegteggega

dacggtgacc

wgectggacac

taceracett

gaaagtaaag

ghagatgtac

geategctac

gltamattgeg

agggtigteg

tectecgaet

geagtacatt

aactcceage

gtgtgcteea

aattacccag

tggatgcaga

attgtegtge

3780

3840

3900

3960

4080

4140

4200

4260

4320

4380

4440

4500

4560
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tatgegtgte

catetgtigt

tecttteeta

tgeEgegtey

ctegggeatee

ggeccagaan

tettagttee

caccecgetaa

apeetocaag

aatgecteoca

aaggeecatea

atagetgtit

gegeteacty

ccaacgegeg

ctegetgoge

acggltatec
[0141]

gtitageagy

ttgeccetce

ataasaatgag

gatiggggeny

getgogetet

gaagcaggea

agceoeacte

agtactigga

agleggasga

acatgtgagg

tggectaage

cetglgtgaa

- tglaadageet

cecgetttoe

g88agagecyg

tepgtegtte

acagaatcag

cactaaggal

coe gt gee tt

gaaattgeat

Zacageaage

atggetaces

catcceette

ataggacact

goggletete

aatlaaagea

aagtaatgag

tigaaaggag

attgttatee

gEgstgeeta

agfcggeaaa

gtittgegtat

gEotgcrEE

gegataacge

ctagatetge

cettgaceat

cgeattgtet

geraggatty

aggtgetgas

tetgtgacas

catageleag

cetecuteal

agataggeta

agadatcata

ataggatcaa

getecacaatt

atgagteage

cotgtegtae

tgggegetot

agrggtatea

aggaangaar

162

tgtgeettet

geaaggtece

gagtaggtet

ggaggacaat

gaattgacce

aceelgtera

gagggoteocg

cagoecacca

ttaagtgcag

gaatittang

agettggegt

taactecacat

cagetgeatt

teegettect

guteactcaa

atgtgagaaa

aglttgccage

acteecacty

cattetatte

agecaggeatyg

gettectect

cgercetget

ectteaatoe

aacecaaagct

agggagagas

C

S

a ¥

o0}
—r
g1}

aatcatggte

tacgageogg

taattoogtt

aatgaategg

cgeteactega

aggcgglaat

dageecaged

attt

4740

4800

4860

4920

4980

5040

5100

5220

5280

5340

5400

5580

5640
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aaaggeeags

tgacgageat

dagataceag

gettacegga

acgeltgtagg

acceecegtt

getaagacac

gtatgtagege

agcagtattt

gattacgege

cgoteaglgg

cttcacctag

glaaacttag

tetatttogt

gggcttacea

aaccgtaaaa

cacaaaaate

gegtttceee

tacetgtecg

tatetcagtt

cageeegace

gacttatege

ggtactacag

getatetgeg

gpcaaatdaa

agaaaaaaag

aacgaaaact

ateettttaa

tetgacagtt

teatceatag

tetggeeeca

elggaagete

cotttetece

cggtetaget

getgeogeett

gactgegcage

agticttygaa

ctetgetgaa

teacegetge

gabcteanga

cacglitaagg

attaaaaaty

accaatgett

ttgectgact

glgetgeaat

teagaggtgs

cotegleege

ttegggaage

cgltegetee

atecggtaac

agetagtggt

gtggtpgeet

geeagttace

tagegategt

dgatecttty

gattitiggte

aagttttaan

gatcagteas

ccecgtegty

gataccgega

163

aggecgegtt getggeglth tlecatagge

cgaaacecga

tetectgtie

gtegegcttt

aagetggget

tategtette

gacdggatta

aactacgeet

tteggaaaan

ELEttgttt

atettttcta

atgagattat

tecaatctaaa

geacotatetl

tagataacta

gaaccacget

tecgeeeece

caggactata

cgdacectgec

¢tcatagete

glgtgcacsa

agtecaacce

geagagegag

acactagaag

gagtiggtag

goaageagea

¢cgggetetga

casaaaggat

gtatatatga

tagegatetg

¢gatacggra

cacegggeticd

5760

5820

5880

5940

6000

6060

6180

6240

6300

6360

6480

6540

6600

6660
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agatitatea

tttateogee

agttaatagt

gtttggtate

catgttetee

ggeegeagty

atccgltaaga

latgeggega

cagaacttta

cttacecgety

atettitact

aaagggaata

ttgaageatt

aaataaacas

aaccattatt

geaataaace

tecatecagt

ttgegeaacy

getteatica

ttatecacteca

tgettitety

cegagliget

aaagtgetea

ttgagatcea

tteaccageg

agggegacac

tatcagggtt

atagggette

atcatgacat

cgegegtite gatgatgac

agettgtety

taageggate

agecagecgg

ctattaatte

ttgttgeeat

golcegegtie

“ttagetéett

tegttatgge

tgactegtea

ctigeecegee

gticgatgta

tttetgeete

gpaantgtte

attgtcteat

cgegoacatt

taacctataa

gtgaaaaccet

cogegageag

aagggccgag

ttgeegegaa

tgetacagee

cehacgatca

vggtectecy

agoactgeat

gltactcaace

glecaatacgg

acgttetteg

agccactegt

ageaaaaalca

aatacteata

gagcggatac

teceogaaaa

agataggegt

Gtpacacatlg

acaagercat:

164

cgeagaagty

gotagagtaa

atégtegtet

aggegagtta

atcgtigtea

aattetetta

aagtecattoct

gataataceg

ggdogananad

goacccaact

ggaaggraasa

ctettoettt

atatttgaat

glgecacely

ateacgagee

cagetoeegt

cagggcgegt

glectgeaac

gtagttegee

cacgetegte

catgateece

gaaptaagtt

ctgteatgen

gagaatagte

cgoecacatag

tetcaaggat

fiie)
g
o

atgecgeaaa

ticaatatta

gtatitagaa

acgtotasga

cotttegget

tgacggloac

cagregzptet

atcticage

6720

6780

G340

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7660

7620

7680
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tggeggetgt

ccataaaatt

cteatttitit

cedgatigee

ctecaacgte

acccaaatca

gageccecega

ganagigaaa

caceacaces

atgegptety

ceatteagge

cagelggega

cagtcecacgac

210y
211>

<212> DNA
213>

gtaaacgtta

aactaatagy

ttgagtette

anagggegaa

agtttttige

tttagagett

£8ARCERHECE

geogegetta

aaatacegea

tgegraactg

aagggggalg

gttgtaaaac

tlaactatge

atattttgtt

coegaaatege

ttecagttitg

aaaccgleta

geglegagety

gacgggaaa

ctagegegot

atgcgecget

cagateegta

ttgagansy

gacggeragt

ggoateagag

aaaattecgeg

caaaatecet

gaacaagagt

toagggegat

cogtaaagea

geeggegaac

ggcaagteta

acaggecgcs

agpagaaaat

cgateggtae

cgaltaagtt

gaatteceaty

165

cagattgltac

ttagattttt

tatagateaa

coactattaa

ggeeecactac

ctaaategga

gtegegagaa

geggtoacgn

tactatggtt

acegoatcag

gggeatetto getattacge

gegltaacgee

glteteaactt

tgagagtgca

gttaaatcag

dagaatagec

agaacgtgea

glgaaceate

accetaaagyg

aggaagggaa

tgcgegtaac

pettigacgt

gegecattog

agggttitce

tie

7740

7800

7860

7920

7980

8040

8100

8160

8220

3280

8340

8400

8452
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220>
223>

400> AT

tegegogttl

cagcttgtet

ttggeggety

accatatgcg

attegeoatt

tacgeecaget

ttteccagte

gtteegegtt

cecattgacy

icgteaatgy

tatgeeaagt

ceagtacatyg

tattaccaty

acggggattt

VIL.P299. 15 2%k

cggteatgae

teggegetyg

gtgteaaata

caggelbgege

BgCRaaagey

acgacgttgl

acataactta

tecaataatga

gtggagtatt

acgeceeeta

accttatgee

glgatgeggt

grogpragoa

cttaactaty

cegedeagat

aactgtigzg

geatgtgety

Palears (v syatetesy

ot anteaatiag gegeteat

cggtaaatgg

cptatgttce

tacggtaaae

tlgacgteaa

actttecetae

tttggeagta

acceeattgs

gacaagreeg

gogtaageag

asgggegate

caaggegatt

ccagtgaatt

ceegectggn

cataglaacg

tgeccactty

tgacggtaas

ttggeagtac

cateaatogy

cgleaatzeg

166

g gagacggtca

toagggegog

geagatigta

aaaatacege

gglgogrgec

aagtiggegta

gacgegtett

ta ghteatagee

tgacogeees

craataggga

gragtacate

tggenogeot

atetacgtat

cgltggatage

agtttegtttt

teageggaty

ctgagagtyge

atcaggegee

tottogetat

acgeragggt

gocattgatt

catatatesa

acgacececy:

ctttecattyg

aagtgtatea

ggeattatge

tagteatege

ggttigacte

ggeaccaaas

60

120

180

360

420

480

540

600

660

80

840

900
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teaacgggae

gegtgtacgg

aggtegacga

caatgeecta

adacgecggga

asaaacagad

agacaggeee

caggeaagag

lggaagggaa

atgtggaagg

aatacgatel

ccecatgagaa

ggegtticat

atanccagey

cecttteagt

tticcaaaat

tgggaggtet

tategeggee

tegeaacecg

galgeagglg

ggegeeacet

agggeeagee

geetaatecg

acagegeatg

gatagacgee

caagatcgac

tgagiateca

aceeceaagge

getgecgaaa

cgleatgteg

glegltaacaa

atataageag

gecaceatgt

ttegogegece

caggaattaa

gaggggceat

caagggaaga

aaggcacaga

gteatgaaat

tacgottgte

daggacgtte

gatgigeecan

tattacaget

gragltgegy

gotattgtsac

aacgagaagg

clecgoeeca

ageteogttta

tecegtteea

CREgCaggee

coegetogat

cecgetaatas

agadgaagaa

atggaaacaa

tggaatetga

tggteggags

tggeegcget

agaacatgeg

ggeatecatge

Ceaaggegaga

teggagatat

gagttaccgt

167

tigacgcaan

gtegaacegtc

'geﬁa&tgtat

ctggttecce

ggotaaectyg

acegaggaag

Coadgggang

gaagaagace

caagacgttc

gaagttatte

ggecgataca

ageagtecaa

cageggacgd

gaatgaagea

gaagtatact

teggecggtag

agataaestge

cegatgeags

agaaccgace

acgtteaage

gaggeetege

aagaaggcta

dacaagaaac

ceaateatgt

aggeegatge

Aaagtateca

ttocaaataca

tatgaaaatyg

cecattetgs

tetaggacag

gcagagaact

960

1020

1080

1140

1200

1260

1440

1500

1680

1740

1800

1860
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gegageaalg

eteaaccace

acgitgacaa

asaggagate

gatgrateag

gegacggEca

ceggcaactt

cactacatca

attteetget

cegteagaca

tetatastea

cacagaacag

feggtttcett

geggeggate

agtelggess

caaagaagga

acaaactygce

gheaclagly

gatttgetae

cecgggetac

caccgageag

atgtgeaptt

cgacggttat

Aaagggeagy

agtgteacte

tgceaggtge

ctectgetep

teoccecagaa

aggagettat

gageggeagt

ctoagteage

cacaaagate

geagtgeaga

cdaageagey

accaccatgl gtetgetege caatglgacg tlcecatgtg

gacagaaang

gatgagetge

ctgtttaatyg

gegagrtges

gttagacttc

aceatgeggt

tatacatete

coggcagegs

gteeogtaty

cacggagtag

glecgagatge

teecggagget

gtpacacecte

teegagacoa

geatategee

ggagecacet

cagcagagac

teggaageage

aghataagel

atagteoeaat

agactteete

atgacatgea

gecegtgtea

actecateac

aagtgagatt

ageaagegte

acctecegeg

goatcateag

cteatgggas

teaacaagac

tgcagadega

tagaaggnaa

168

titggecaty

tettaagtge

aacgegeect:

ageaatogag

geagtatgee

cgggacealt

catitglggatl

catggaattt

taatcctgta

craaglctac.

cleagaagts

cltacggegga

tagcgeeots

aazaacagtte

taagtgggty

actgeatgte

cteagegtta

cecgpaagea

geagtaaaga

ctggattect

aaagagatac

gggcacgglt

aagaaagatt

ggeagaganc

gacageagtt

geegactact

gltggaatgeg

agccagteca

tataattoty

ceattettee

1920

1980

2040

2100

2160

2220

2400

2460

2520

2580

2640

2700

2760

2820

2880
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tggcagacgs

gatcaghtgte

ctgatgagee

tecaccgaaaa

aggaaacage

acagatacce

cegtigeage

gectaacace

CCCEEECCRa

tetegattea

gegtgtecty

agCACRCgac

caggetacge

teaacttega

getgeggate

caggggttta

Caaatgeace

dctgaaacty

teactacacy

ageglgegag

acceggaaat

tatgteecace

gtetacetgg

taacgctagg

gaccaccteg

attgeteate

tgtegtagcet

cacgatgeeg

aceacteect

glacgteace

teaggaatge

cecgtteatg

cacectanga

cacgagetoa

titgtatggg

ccacatggege

ateceteggtt

ctegttiteea

ataccatitit

gagtcotige

Cctctgggcg

tttttaglica

AgCCAngegg

atcdagcataa

tgecactaca

actecaactt

tgggetegty

tatetgaace

taccgeacga

gtetggotet

atcacctatyg

gaatetogta

atcecacata

gagaccacaee

tgteaattieg

galcaagagl

cettgategt

tggecrecre

cdctaataaa

aaacaggaat

acaggectga

catattgett

169

gtgectetag caccagaace tatgataace

tetaatcace

agetgttagg

gelgasaagg

ggtpataact

tgeecgeoatlt

tecgteceta

getttgetge

gaacaataac

agtgactege

cgeaggegee

taacactata

gatcadagely

geattcacea

tgaacagtee

ttgegacact

ttegetttea

cgecaacttg

aattttaccg

tttteggeac

cattattace

geaacegttt

actecttace

goeecgeacty

caacagatgt

ctgetcaggt

ggcgectacg

gleaacagag

atacctacag

gecatcagat

aaagtcttca

gagaacacee

2949

3000

3060

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840
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aagtcagead

atasagegea

ttgtgactac

ctecaggtec

atatacaate

agagacececad

aatggaagaa

atacagacce

tteergacge

ctettaacga

ccageaagle

cageagtoga

acceggagtt

ceccgaaaga

tgteaasaac

taattgpett
[0149]

ggectacgta

cacagestca

cgtgtatgty

getttcecaca

taattateat

agcaggageg

agataaagel

cttgttcace

gtgegtgtat

aggeaagtge

gotaacegag

ceatattgtyg

cgeglegacy

gatgetgget

algaaatctly

gtgeaggegt

gottggacae

titecetgagt

traageteoty

atccacglece

ceatcattza

gasaactely

agegtgteag

tetteogact

gragtecalte

caagggtcgg

atatgeacat

acacaccete

actattgltgg

aggactgect

tecteancat

ctectgtgaa

cetttgateg

algpgeragy

atctgtatge

catacactca

datttacege

ctgtaggete

AAACaCCEAC

titggtegggat

tgecaleagy

cgactatoca

catatgttac

agtatcacge

tectgetere

ceatgtaegt

170

tgoggateatl

cacagtggea

ttteaatggg

caaantegty

Acaaccasea

caataccaac

ggeacottog

ceetitogga

aattecatta

actttecageg

cgeoacggto

gactgcotace

titetegace

gtgeaaaget

ccaaacattt

aggatcagee

tg

]
79
w

e

ceaac

getgaageat

gaagacteta

gteaanataa

cagtategcce

geatttpgag

ctaghgctee

gettttgage

tgcgaaatat

geetitgaca

gecgaateca

aagtactegg

ctaaasagaag

geasataltee

gatitgteace

acageegesy

gtaattatta

cagaaacata

3900

3960

4020

4080

1140

4200

4260

4320

4380

4440

4500

4620

4680

4740

4800

4860
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attaaggate

cegtigectte

agattgeate

acageaaggy

tgegctegage

acaacatacg

teacattaat

tgeattaatg

ctteeteget

aclraaaggt

gagraanagyg

ataggetceg

ctgtteegae

cgetttctea

tggeotetgt

tagatetget

cttgaccety

geattigtety

ggaggat gy

atgglcatag

agecggaage

tgegltgege

aateggecan

cactgactes

ggtaatacgg

ccagraanag

cegecutgan

actataaaga

cetgeecgett

tagcteacge

geacgaacce

gaaggtgeca

agtagstgte

gaagacaata

ctgttteety

ataangtgta

teacteecoeg

CRECECERERA

ctgcgetege

ttatecacag

goeaggance

gageatcaca

taccaggegt

accggatace

tegtaggtate

ceegliteage

cteceactgt

attetattot

Hoaggeatye

tgtgaaaltg

aggecotgege

otttceagte

gaggeggtit

tegtteogget

aatcaggega

glaaaaagge

anpatogacy

ttecceotge

tgtecgeett

tragtteget

ccgaccgety

171

gtgectteta gitgecagee atotgitgtt

cetttcetaa

gerEgetegs

tegegatges

ttatecgetc

tgectaatga

gggagdcetg

gogtatiges ¢

goggegageg

taacgeagga

cpegttgets

cltcaagteag

aggeteecte

tetecetieg

gtaggtegtt ¢

cgeettateo

tgegootece

taadatgagg

glgggecage

glegecteta

acaattecac

gheagetaac

tegtgecage

gtatcagete

aagaacatgt

gegttttee

aggtegegaa

gtgegetete

ggaagegteg

ggtaactate

4920

4980

5040

8100

5220

5280

5340

5400

95460

5640
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gtettgagte

geattageag

acggetacac

gandaagagt

ttgtitacaa

titetacgeg

gattaltcaaa

tetaaagtat

gaaacigeaa

glaatgaagg

ctgegattee

ggttatcaag

tatgcatite

tegeateaae

cgetgttaaa

gegeatcaae

teccagggat

caaccecggta

agegaggtat

tagaagaaca

tggtagetet

geageagatt

gtetgacget

aaggatcite

atatgagtaa

titatteata

gactegteea

teagaaatca

tttccagact

casgcegtta

aggacaattia

aatatittea

cgcagtgate

dagacacgact

gtaggeggty

gtatttegta

tgatcegeca

Acgegeagan

cagtggaacg

acctagatee

acttgetety

teaggattat

ccgaggeagt

agatoagtae

ccatgagtea

tettcaacag

tteattegty

caaacaggda

cetgaatcag

agtaaccatg

tategecact

ctacagagtt

tetgegetet

aacaanceac

aanaageate

aadactracy

tittanatta

acagtiagaa

caataceoata

tecataggat

aacctattaa

cpacteaate

gecagecatt

attgegeety

trgaatggaa

gatattetic

catcatcage

172

ggeagcagee

ettgaagteg

gotgaagera. |

ceetegbage

traagaagat

ttaagggatt-

gaastgaagt

saatbcalteg

ttitteaaaa

ggcaagatoe

titeeccctog

cgglgagaat

acgeteglca

agegagacga

ceggegragy

tagtacetgy

agtacggata

agtggtaaca

tggeetaact

gttacctteg

ggtegttitt

gotttgatet

{tggteatga

titaaatcaa

agcatcaaat

ageegtitet

tagtategpt

teaanaataa

ggcaaaagtt

teagaatcac

aatacgegatl

aacactgeca

aatgeteltt

aaatgetbga

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

68540

6600

6660

6720

6780

6840
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tgeteggang

cattggeaac

acaatecgata

ataaatcage

tgageggata

tteccegaaa

aagataggeg

210> 48
211>
212>

213>

8491
DNA
NI

220>
€223y

400> 48

VLP3

ag geataaat

getacettte

gattgtegea

atecatgltlg

actetteett

catatttgaa

agtgecacet

tatcacgagg

1. 21 itk

teegtoageo agtitagltet gaccatotea tetgtaacat

ccatgtttea

cotgatigee

gaalttaate

ttteaatatt

tetatttaga

gacgtetaag

ccotttegte

gagacaacte

tgacattate

gegrectaga

attgaageat

aaaataaaca

gaaceattat

tggcgeatcg ‘ggetteececat

gogagoceal tlatacceat

geaagacglt tecegttgaa

ttatcagget tatigtetca

aatageggett cegegeacat

tatecatgaca ttaacctata

gaatteceat treatacgtt gtateeatat vataatatgt acatitatat tggeteatgt

¢caacattac cgeeatgltg adcattgatta ttgactagtlt attaatagla alcaattacg

gggteattag tteatagece atatatggag tlocgeglita cataacttac gghaasatgge

173

6900

6960

7020

7080

7140

7200

7290

120

180
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tegectgget

atagtaacge

geccacttgg

gacggtaaat

tegcagtaca

gteaatggea

tecgeeecat

agaagacace

tactogttge

titecatggs

ceaccatgtt

tegeggeece

aagggragan

gagcgeecaa

caatagggac

cagltacatca

geccegeety

tetaegtatt

gtggatages

gtttettttg

tgacgeaaat

tgaacegtea

gggacecgate

tgeegegoge

tettttetee

ceegtiecag

GEECATECET

cegetegaty

gaagaagaac

cgdceeeege

tttocattga

agtgtateat

grattatgee

agteateget

gtitgactea

goaccagaal

gggegeiagy

gategooteg

cagecteegt

geeaccagan

agtecaeccgto

coaatgtale

tggticecea

gctaacctga

cogaagangy

coagggasga

ceatbgacgt

cgteantgeg

atgocaagta

cagtacatga

attaccatey

cggegattie

caacgggact

cgtgtacegt

agacgocate

taacggtaga

ataatagete

eteogacacgt

ggatgeages

FAACCRATOE

ecgticaagea

dggeotigea

agaaggohaa

174

caataalgac

tpgagtattt

egececetat

cettatgega

tgatgegett

caagtetera

tteeaaaale

gggaggteta

cacgetegtit

ggecagtata

acagactaag

gtgatcagat

aatgocetat

tittetgeeg

aggeoggeac

aagaacagasa

gacageggeeg

gtatgttece

acggtaaact

fgacgteaalt

etitoctact

tiggeagtae

cecrattgas

tegtaacaace

tataagcaga

tgacetecat

gletgageag

agactgttce

ategeggeeg

cgeaactcet

atgeaggtge

gegecacety

Hggggaggen

cetaatocga

240

300

360

420

180

540

600

660

780

340

900

1020

1080

1140

200
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aggcacagaa

teatgaaatt

acgettgtet

acgacgttet

atglgecaca

attacagetg

gagltggeee

ctattgtget

acgagaaggsy

acagaaaace

atgagetgel

tgtttaatea

gragectgeca

tiagacttea

ccatgeggta

tggaaacaag

gegaatetgac

ggteggages

ggeegegett

gaacatgegg

geatcatgga

caagggagac

ggeagglaty

agttaccgts

tetgetegee

ageagagact

ggaageagct

gtataageta

tagtecaata

gacttecteg

tgacatgeac

aagacgttice

aagttatica

aagacgaaga

goegataecat

geagtecaat

ageggacgac

aalgaaggat

aagtatacte

adatgtgacgt

ttggeeatge

gttaagtgce

acgegecett

geaalegagy

cagtatgece

gggacecatta

caateatgtt

geecgatgea

aageatecaa

teaaatacac

atgaanatgy

ceattotgga

ctaggacage

cagagaacty

teetatgtyge

tragegt taa

ccggaaggan

acatggecag

cagtaaagag

tggattocte

aagagatace

175

aagaagaced. ataagaader aggeaagaga

ggaagggaag

tetegaagge

atacgatett

ceatgagaaa

gogttteacg

taaccaggga

cotttcagte

cgageaatgg

teaaceaced

egttgacasac

aaggagatee

atgeatcaga

cgacggecac

cggeaacttia

actacatcaa

cageogeateg

ataasacgget

dagategdea

gagtatgeag

goccaagget

glgecgaaag

cgegtagtes

gteatgtgra

teactagtga

atttgetace

¢eggeetacg

tgtpecagttyg

gacggttate

dagggcagea

glgteactict

1260

1320

1380

1440

1500

1564

1620

1680

1740

1800

1860

1980

2040

2100

2160
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atacatceteg

cggeagggga

tgeegtatga

acgpagtaga

tcgagatgea

cecggaggact

teggaggate

aglglggegsg

caaggaagga

acaaactgee

tggeagaces

ctgatgagee

tecacegaaaa

aggaaacage

acagatacee

cegtiegcage

ceegtegteae

ctecateace

agtgaaattt

geaagegige

ceteeogege

aaactggtac

cteagtcace

cacaaagatc

geagtgcaga

caaageageg

caaatgeace

actgaaacty

teactacacy

acceggaaat

tatgtoeace

gtetacctegg

attgtggaty ggeacgetta titectgett

atggaattita

aatectetag

caagtetacg

tragaagtegg

cgeatgagee

gtgacagote

teegagacea

reatategge

ggageracet

gtgcetetag

caccctaaga

cacgagetea

titgtatgge

cracatggee

atectgegll

ctgttitgea

agaaagatioc

cacatgatege

acageagttt

ceageaaecca

clgatgggac

teaacaagae

e,

oy
*

raacga

3

taadaggnaa

caccagaace

atceccacata

tateteaace

GAARCCATOE

taccgeacga

tgteaatilg

gatcaagagl

176

cgleagacag

Acagaacaga

getttecttg

gacggacaag

tagegecetyg

aaaacagttc

taagtasgls

actgeatgte

tatgataace

tetaateace

agetgttagy

gergaaaagy

ggtgataast

tgcegeeatt

tgegtgeeta

gecagetgee

teetgetegg

cecccagang

ggagettatyg

ageggcagtt

ctggeegeet

gtogaatgeg

agecaglegea

tatasttety

ccattettge

ttegatttea

cgeccaactig

asttttaces

ttttgggeae

gattattace

geaaccglitt

actecttace

2990

2280

2340

2400

2460

2520

2640

2820

2880

2940

3000

3060
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ggetadcace

ceegggecga

tetggatica

gegtgtgcty

ageaeggegac

caggetacge

tgaacttgea

gotgegeate

caggggttta

aagteageaa

ataaagegea

ttgtgactac

ctgeaggtee

gegagatota

atatacaat¢

agagacecaa

taacgotagg

gaccacctgg

attgetgate

tgtegtgect

cacgatgecyg

accacteect

gtacgteace

teaggaat go

cecgticatg

ggectacgta

cacageetoa

cgtegtategtg

getttecaca

taattatgat

cagaacagte

ageaggages

gagtcetigy

cotetggecg

ttittagtea

ageeaagesg

atcageataa

tgecactaca

actecaactt

tgggetegty

atgaaatetyg

gtgeaggest

aatggagaaa

gettggacae

tttoetgagt

traageteotg

atceacgtge

ateacctaty

cottgategt

tggeeggese

gaatclegta

cagtaacaaa

daacageast

acaggoetga

catattgett

aggactgeet

ctoctgtgan

cettigateg

alggggeagy

atetgtatee

catacacica

177

ataccattit gleotggetgl getitgotge

gaacaataac

agtgactege

cgeaggeges

taacactata

gatcaagetg

ggattieacea

tgaacagtec

ttgcgacact

tgeggateat

cacagtggea

titcaatggg

caaaategteg

acaacraggd

caataceaac

ggeaccticg

gecegeactg

caagagatgt

ctgeteaggt

ggcgctacy

gltoaacagag

atacctacag

gecatcagat

aaagtettea

LAAACACTC

gotgaageat

gaacactceta

gloaansalaa

cagtatgeeg

gealtiggag

¢tagtgeteac

ggttttgage

32460

3300

3360

3420

3480

3600

3660

3720

3780

3840

3900

39640

4020

4080

4140
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aatggaagaa

atacaaacee

theeegacge

ctetiaacga

ccageaaghe

cageagltega

dcecggagtt

ctecegasaga

tgteagaaac

taattegett

attaaggate

coglgectte

aaattgoate

acagcaaggs

tgggtaccea

atcoeettet

taggacactc

agataaaget

cattegegee

cttgtteace

gtegegtytat

aggeaagtye

getaaccgag

caggelceaa

ceatatigtg

cgeatggacy

getgeteget

tagateteget

cttgacectyg

geattgtety

ggaggatteg

ggtgctgaag

ctetgacaca

atageteage

cratcatliga

gaanactgty

agggtetcag

tetteegaet

gragtecatg

caaggglegy

atatgecacat

acacacecte

tgeltaagat

actattegtep

gregocttcta

gaaggtgoea

agfaggtglec

gaagacaata

aattgacces

ceetgtecae

aatttacege

ctgtaggete

aaagaccgac

ttegltegeat

teeecatoagy

cgactateca

catatgttac

agtatcacge

ceetegetege

¢ratgtacgt

gltigecagee

cteecactgt

attetatict

geaggeatge

etteetoety

geceeteglt

gttcaatect

178

‘coctttegga

aattocatta

avtttcageg

cgoeacggte

gactectace

ttictegace

gtgcaaaggt

ceanacaltt

aggatcagee:

getgaccaac

atetgtigtt

cctttoetaa

gEBEREtERE

tggegatgeg

ggecagaasy

ctiagttcea

accegetaaa

tgegaaatat

geetitgaca

gecgaatgea

aaglactergs

ctaaaagang

geaaatatee

gattateace

acageegery

gtaattatia

cagaaacata

tgeecotece

taanatgagg

gtgggrcagy

gtggeecteta

aageaggede

gesgcactea

gtacttegag

4200

4260

4320

4380

1440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040
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cggtotetee

attaaagcaa

aglaatgaga

tgaaaggaga

ttgltateeg

gogtgcetaa

gleggraaac

titgegtatt

getgeggega

geataacgea

ggecgertlyg

acgctcaagt

ctitetecct

getgtaggte

cteecteate

gataggetat

gaaatcatag

taggatcaaa

cleacaattic

tgagtgaget

cletegtgee

gggegetett

geggtateag

ggaaagaaca

ctggcgttit

cagaggltgee

ctegteeget

tegggaages

gitegeteca

tecggtaact

taagtgcaga

aattttaagg

goltggegta

cacacaacal

aactecacatt

agetgeatta

cegettecte

cteactcaaa

tgtgageaaa

toeatagget

'g:aaa:C-C .‘ng:ac

ctectettce

tgeegetite

agetggeety

ategteitea

geaagagaan

ceatgattta

ateatggtea

aACgATCOBLA

aattgeetiy

ateaategge

goteacteac

geepgtaatya

aggeoageaa

cegeecseet

aggactataa

gaccetgeeg

teatagetca

tglgeacgaa

glecaaceeg

179

ageecaccaa accaaaccta geotoccaaga

atgecctecan

aggeeateat

tagetgttte

ageataaagt

cgeteactge

Caacgegces

togetgceet ¢

cggttateea

aaggceagga

gacgageate

agataccagg

cttaccggat

ggetgtaget

coececgtto

glasgacacg

glgggaagasa

catpgleagga

ggeetaaget

¢tgltgtgaaa

gtaaagectg

cecgettteea

gPagaggees

cagaatcagg

accgtaagaa

Acasaaatog

cgttteccce

aectgtecge

at¢tecagtte

acttategee

5220

5280

5340

5400

5460

55240

5580

5640

H5700

5760

5940
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gttetigaag

tetaetgaag

caccgetegt

atctcaagaa

acgitaaggsg

ccaatgetta

tgectgacte

tgetgeaaty

gocageegga

tattaattgt

tgtigecatd

ctecggiteoe

tagcteoette ggteot

gettatggca

tgetggeeta

ceagttacet

ageestegtt

gatechtiga

attttegtes

agtittaaat

atcagtgagg

ceogteogtgt

atacegegag

agggeegage

tgecgggaag

caacgatida

geactgeata

tacteaacea

acagegatiag cagagogagg tatgtaggeg

actacggeta

toggasaaag

thtttgtity

tettttetac

tgagattate

caatctaaag

cacctatete

agataactac

aaccacgite

goagaagtog

clagagtaag

tegtggtegte

goecragttae

4 toghtgtoag

attetettae

agteattctg

cactagaaga

agtiggtage

chdgdageag

gggetelgae

aaaaaggale

tatatateng

agegatetgt

gatacgggag

agecggeteea

teetgeaact

taglttcgeea

aggetogteg

atgateocite

aagtaaglig

tgleatgeea

agaatagtet

180

acagtattity

tettgateeg

alttacgegea

goteaglgga

tleacctaga

taasacttegtl

ctattlegtt

geettaceat

gatttateag

ttatecgeet

gitaatagtt

thiggtatgr

atgtieteca

geegeagtgt

tecgtaagat

atgeggegac

gigetacaga

gratetgege

geaaacaaac

ghnagaaangg

aggaaaacte

tectittaaa

trgacagtta

gatceatagt

ctggeeccag

caatanacca

ceatecagte

tgecgraacgt

clteatteag

sagaageget

tatcaeteat

getitietgt

cgagttgote

6180

6300

6360

6420

6460

6540

6600

6660

6720

6840

6900

6960

7020

70RO

7149
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ttgoocgeeg

cattggaaaa

ttegatgtaa

ttetgeatga

gaaatgtiga

ttgteteatyg

gegeacattt

agcctataaa

tgaaaaccte

cgggageaga

taactatgeg

tattitetta

cgaaatcegge

teeagtitge

aaccgictat

gtegmaggtee

tcaatacggg

cgttcttegs

coecactegly

geadaaacag

atactcatac

agoggataca

coeogaddas

aataggegta

tgacacatge

cadgeecgte

geatoagage

aaattegegt

aadatecett

aacaagagte

cagegegaty

cglaaageae

ggcgaaaact

gaaggcanaa

tetteotttt

tatttgaats

tgccacttiga

ticacgagece

ageteecgtt

agegegegte

tagattlitig

ataaatcaaa

gactattaaa

goecactacg

taaateggaa

ctecaaggate

“ateticagea

tgecgraana

teaatattat

tatttagaan

ggtetaagaa

cttteggete

gacggteaca

ageggetgtt

gagagtgoac

tlaaatcago

agaatageee

gaacglegac

tgaaccateca

ceotaaaggg

181

ataataccge geovacatage agaactitaa

ttaccgetgt

Tettitactt

aagggaataa

tgaageattt

aataaacaaa

accattatta

gegogttteg

gettgtetagt

ggoggptete

cataaaattg

teattiitta

gagatagegt

tegaacgtca

cocaaatcaa

agegecegat

aagtgeteat

tgagatecag

tedaccagegt

grgcgacacy

atcagggtta

tagpggtitee

teatgacatt

gtgatgacgg

dagoggatge

gggeotaget

taaacgttaa

accaatagge

tgagltagttgt

aagegegana

grittitgng

tlagagelite

7200

7260

7320

7380

7440

7500

7560

7680

7740

7800

7860

7920

7980

8040

B100
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[0161]

acgegganag

tagggegety

tgogctacta

tgggaaggge

gclacaagge

acggecagte

£210> 49
211>
212> DNA

218>

<2203
223>

400> 49

AT

£egeegaacy

geaagtgtag

Caggreges!l

. ggapaaaata

gateggtgeg

gattaagtty

gattocatey

8476

VLP274, 21 Fis

tggegagana graaggeaag

cggteacget gegegtaage

actatggttg cttigacgta

cegeateageg ggecattege

geectetieg etattacgee

gelaacgeoed gggtittece

teteaacttt €

gaatteeceat: tgeatacgti

ceaacattae cgecatetis

gegteattag thcatageoee

gtateeatat

acattgatta

atatatggag

cogectggel gacegeeran CEACEOOCED

atagtaacge caatagggac

tifceattga

catagtategtl

ttgactaptt

ttoegogtta

crattgacgt

(57324 teaa tegg

182

aaagegaaag

accacacceg

teoggtgtea

cattcagget

agetggogaa

agtcacgacg

acatttatat

attaatagta

cataacttac

gaataatgac

tggagtatit

gagcpggcgt

cegegettaa:

aatacegcac

gégeaactgt

agggegatgt

tigtaaaacy

tggeteatgt

atcaattace

ggtdaaatage

gratgtiece

acggtaaact

8160

3280

8400

8460

8491

60

120

180

240

300
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geecactigy
gacggtaaat
tggeagtaca
atcaatggge

gteaatgega

toogececeat

geteptitag

agaagacace

tactegttae

tttecatgee

ceaceatgtt

tegeggecee

aggaattaac

aggsgceate

aagggaagaa

aggcacagaa

cagtacatea

ggccegecte

tetacgtatt

glggatageg

gtitgtitig

tgacgeaaat

teaacegtea

gggacegate

tgecgegege

tettttetge

cecgticcag

gegeaggece

cegetegate

cgetaataaa

gaagaagaac

tggaaacaag

geattatgee

agteateget

gttigactca

geaccaaaal

ggacgatagy

gatcgeetge

cagecteegt

goeaceagae

agteacegte

craatgtate

teggttececca

gotaacctga

cegaagaage

caagggadaga

aagaagaeca

cagtacatga

attaccatgg

cgggrattic

caacgggact

cgtgtacggt

agacgeeate

taacggtigea

ataatagety

glegacacgt

cgatgeagee

BAACCEACLE

cgttecaagea

aggeetegea

agaaggctaa

acaagaaace

183

agtgtateat atgecaagta cgoccecotat

cettatggga

tgatgorgtt

caagtoteca

tleocaaaalty

ggeageteta

gacgetptit

gogoasteta

acagactaac

gtegateagat

tttictgges

dcgecgggac

aaaacagasa

gacagegeey

aggeaagaga

tgacgteaat

ctitcetact

ttggeagtac

ceceattgac

tegtaacaac

tataageaga

tgacetceat

gletgageag

agactgtice

ategeggeeyg

¢gcaaceegt

atgeaggtge

gegecaeectyg

gggegaggee

¢otaateega

cagegeatgg

360

420

480

606

660

720

780

840

900

960

1086

1140

1200

1280



CN 105358683 A

F

5 &

162/190 BT

[0163]

tecatgaaatt

acgettgtgt

acgacgttet

atgtgecaca

gagttgggee

ctattgtget

acgagaagee

ceaccatgtg

acAagaaaace

atgagetget

tetitaatga

ggagetgeea

ttagactica

ceatgoggta

atacatetcg

cggcgEEga

ggaatetgac

ggleggasey

ggecgegett

geateatgga

caagggagae

gegagetipty

agttacegtyg

tetgetegee

agragagact

ggaagceaget

gtataageta

tagtocaata

tgacatgeac

ceegtgteae

vtecatcace

gagacgttce

aagttattca

aagacgaaga

cegatacat

geagtecaat

ageggaceas

aatgaaggat

aagtatacte

aatgtgacgt

ttggoecatge

gttaagtgee

acgegecett

geaategagg

cagtatgeee

gggaccatlia

attgtegaty

atggaattta

caateatgll

ggecgatgea

aageatceas

toaaatacas

atganaatgg

cratiectgsa

claggacage

cagagaactyg

tececategtge

teagegttaa -

cegpaaggaa

acatggecag

cagtaaagag

tagattecte

aagagatace

gacacggtta

agaaggattc

184

ggaaggeaag

tgtggangge

atacgatett

coatgagaan

gegttteacy

tasccaggEa

cotttcagte

cgageaatgg

toaaccacca

cptigacdac

aaggagatoe

algecatcaga

Cgacggeede

cgecaactta

actacatecaa

tlteeteett

cgtoagacac

ataaacgget

aagatcgaca

gagtatgcag

ceccaagget

gltgerganag

cgegtegteg

gteatgtera

teactagtga

atttgetacg

reepgetace

accgagpage

tatgeaglityg

gacgpitatg

AaggReagEn

gltgteactet

geocaggtgee

tectpetegg

1320

1580

1449

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2920

2280
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[0164]

tgeegtatega

acggagtaga

tegagatgea

teaccgtgac

agatetecga

geagageata

CABCEERAEE

goaccgtgee

an¢tgeacce

acacgeacga

gggagtityt

gadatecaca

cecacecateet

cotggetgtt

ctaggatace

agtganaltl

goaagegtee

ceteccggse

vgecatcage

acctectgat

gaccateadc

teggetygeag

vacctlaaaa

tetageacca

taagaatece

geteatatet

atggggaaac

trggetaceg

gpgtttgtea

ttgecagatca

attttgtety

aatcetglag geagagaact ctatactcat

caagtotacy

teagaagtsg

clgeaceeca

‘gggaCt&gQg

adgacaagdc

aacgataagt

ggaaaactge

gaacctatga

acatatetaa

gaagcagetg

CACCOEEeEa

cacgaggtga

attteteece

agagttecgt

getgtpettt

cacatgatge

dcagragttt

dagttcageca

foaccegeca

aggeeaagat

ceotggtaga

gggtetataa

atetcocatt

taaccttegs

traggaattt

anaggtittg

taacltcatta

coattgeaac

goctaactee

gotgegeoeg

185

Acagaacaga

ggttteetts

cgaggaatet

atgocgagtet

gtecacasag

tteteacasa

tttedgatea

acttgetgat

tacegteace

gECacaggaa

ttaccacaga

cptttocett

ttaccggeta

cactgeeoge

gocecagaag

geagcttatg

agoggcagtt

ggatccteag

gEegEoaAcan

aaggagcagt

ctgeccanag

gacggcaaat

gtgteactga

gagectcact

gaaaaagget

acagoaceey

taccctatgt

gcagegtata

acacclaacg

geegagacea

2340

2400

2460

2680

2640

2700

2760

2820

4880

2940

3000

3060

3120

3180

3240
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cetggegagte

tegatecotet

tgeetttitt

tgeecgageea

tcentateag

teacetgeen

aatgcactce

teatgtgeeg

acgtaatgaa

ceteagtgra

atgigaatgg

cecacagetisg

atgattttce

cagtcteaag

gagegateca

aagetecate

gegecgaaaa

cttggatcac

ggeegeetty

agtcatggaec

agegggaate

cataacacea

ctacaaaaca

aactiacagg

tggtgeatat

atetgacgae

ggegttecte

agaaactcet

gacaccettt

teagtatgeg

ctetgatety

cglgecatac

attgasattt

ctgtgetgta

ctatggaaca

ategtagtga

ggegcegeag

tegtataaca

acaaagatca

grantggatt

cetgatgaac

tgettitges

tgeettgess

aacatoacag

giegaatitea

egatcgraaaa

goaggacaac

tatgecaata

&

€

cteaggeac

agegeecett

gEgteaatite

ataaccaaca gatgltctigg

ctegeotget

BOBOCEBCEC

ctatagteaa

agetgatace

caccageeat

aglgcanagt

acactgagaa

ateatgetoa

tgggaganca

atggegtean

tegtgeagta

caggagcall

coaacctagt

etteggattt

teggatgcea

cattagectt

186

caggtgegty

clacgageac

cagageagee

tacagtgaac

caaatgetge

cticacaggs

cacecaagte

agcatataas

ctotattgte

aataactgea

tgeeggegag

teggagatata

petgeagaga

trageaateg

aatatataca

tgacattece

attcaattge

tgetgteteg

gegaccacga

tacgeaceac

tigpagtace

ggatcteagg

gtttaccegt

agcaaggect

gegoacacag

actascgtet

ggteegettt

atctataatt

caatccagaa

cooanagoag

aagagagata

aaccecatte

gacgecttet

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4080

4140

4200
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teaccagggtl

tgtattette

agtgegeant

cegageaagy

tecaaatatg

ttgteacaca

gmacgtggtt

tggctactat

ctgetgteee

gtetgagtag

altgggaaga

tgaagaatty

acacaccotg

TEAggagpge

teatcageee

glecagaaaca

cgactitget

ceatgtgcea

gteggegact

cacatcatat

cecteagtat

tgtggecaty

ttetagttee

tgeeactecee

gteteattot

caatageagg

acecggtice

tecacgeeee

tecgeettica

agcaagecaa

cogacacttt

gggategeca

ateecatttot

gltacgtgea

cacgeetaaa

cleggaggat

tacgtgetga

cagecatety

actgtecttt

attctgeese

catgetggeg

teetgggcea

tgettesttar

ateccacecg

accetageete

cageggucga

cgegteaagta

“etacccetaaa

cgaccgeans

aaggteatty

catttacage

gageogtaat

ccaaccagaa

ttetttgece

cotaataasa

gtgeaptess

atgeggtgeg

gaadgaagea

ttecagecee

ctaaagtact

caagagtgey

187

altgeactett

tateeasees

teacececeg

cgepgtetea

tattataatt

acataattaa

cteoeeegte

tgaggaaatt

graggacage

ctotatgget

ggeacatece

acteatagga

tegagegete 1

aagaaatiaa

aacgagtgcg

dagtcaggea

ptogagetaa

gagttcagge

aaagaceata

daaacceegt

ggettogtee

‘geatctagat

cettecettga

geategeatt

AagEEEEage

cttetetgty

tactcatage

agcaagatag

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

5040

5160
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getattaagt

catagaattl

teaaagetty

aattecacac

gagetaacte

gtgceagety

ctotteeget

atcagetcac

gaacatgtpa

gtttttecat

gtggogaaac

gegeteteet

aagegtaper

ctocaagety

taactategt

tggtaacags

gentaactac

geagagggag

gegtaateat

aacatacgag

acattaatte

cattaatgaa

tectegetea

tcaaaggegg

gtaaaaggcee

aggeteegee

cegacaggac

gtteegacce

ctticteats

ggetgtgtge

ctigagteca

attagcagag

ggctacacta

agaaaatgee

atttaaggee

ggteataget

crogeaageatl

cegttgegete

tegecenacy

ctgacteoget

Laatacggtt

aAgcanaagys

ceectgacgs

tataaagata

treegettac

gotcacgelg

acgaaceoes

acecggltaag

cgaggtatgt

Bgaagaacagtl

ticeancatigt

ateatgeect

gtttectgty

aangbgtaaa

agtgeceget

cgeggeraga

gegetegete

ateceacagaa

caggaacegt

grateacaaa

craggegttt

cggatacely

taggtatcle

cgtteagcce

acacgactia

dggegatget

atttggtate

188

gaggaagtaa

aagettgaaa

tgaaattgtt

gootgggety

tlccagtesy

geegetitge

gitcggetge

teagggrata

aagaaggecyg

aatcgacgot

ceecetggaa

teegecttte

agtitogglsl

gacegetgeg

tegeeacteg

acagagtlcl

tgegotetpe

tgagagaaat

ggagatagga

ateegeteac

cetaatgagt

gaaacctgte

grattgggeg

ggeogagesgt

acgeaggaaa

cgtiegetygge

caagtcagag

getecctegt

teeetteges

aggltegtlice

gettatecgg

cageageeac

tgangtegte

tgaagecagt

5280

5340

5400

5460

5580

5640

5700

5820

5880

5940

6000

6060

6120
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taCCtt cgga

tggttttttt

tttgatettt

getoatgaga

taaatcaate

tgaggeacet

cgtgtagata

gtgagaacta

cgagegeaga

goaagctaga

aggCaT('gtg

atcaaggcga

teegategtt

geataattiest

aaccaagtea

acgggataat

agaagagttg

gtttgeaage

tetacggggt

ttatcaasaa

taaagtatat

atctcagega

actacgatac

cgetoacess

agtggteets

gtaagtagtt

gtgteacgct

gttacatgat

gtecagaagta

cttactgtlea

ttetgagaat

agcgogeoas

glagetetty

ageagattae

cleacgetea

gpatcttcas

atgagtaaac

tetgtetatt

ggraggEctt

ctecagattt

caactttate

cgtecagttiaa

cgtegtiigg

cooccatgtt

agttggecege

tgcoateogt

agtgtatgeg

atageagaac

ateccggaan

gegeagaaan

chagateett

tiggtetgae

tegticater

aceatotage

ateagraata

cgeeteeate

tagtitecge

tatgecttea

glgecaanaan

agtgtiatea

aagatgettt

gogaccgagt

titaaaagte

189

cABACEACEE

aaaggatete

Caacteacgtt

traaatiaaa

agtiaccaat

atagtigect

cecagtects

aaccageeag

cagtetatta

aacgtigtiyg

tteagetees

geggttaget ¢

cteatggtta

tetegtgacts

tgetetigee

ctecateattg

ctggtagegg

dagaagatce

aagggatttt

aatgaagttt

gettaatcag

gacteeeegt

taatgatace

cegeaagesc

attgttgceg

geattgetac

gticteancg

tggeageact

gtgagtacte

ceggegteaat

gaaaacgitec

6300

6360

6420

6480

65460

66040

6720

6780

6840

6900

6960

7020

7080

7140

7200
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theggegega

tegtegeacee

aacageaagy

patactettic

atacatatit

aaaaglgeea

gcgtatcacg

catgcagete

cogteaggge

agageagatt

cgegttaaat

cecttataaa

gagteeacta

agcactaaat

gaacgleges

tgtageggtle

aaactetcaa

aactgatett

caaaatgeeg

cttttteaat

gaatgtattt

cetgacgier

aggeeetiie

cegligacge

gegteadgegy

grtactgagag

ttttgttaaa

tecaaaagaat

- ctacgtgaac

cggaaceceta

agaad

ggaag

acgetgegey

ggatottace

cageatettt

cannaangge

attatigaag

agasaantaa

angasaceat

gegtegegeg

teacagetty

gtgttgocee

tgcaceataa

teagetoatt

agoccgagat

tEpactecaa

catcacccaa

adgegagees

deadgaaage

taaccaccac

geltgltteaga

tacttteace

aataageges

cattiateag

tattatcaty

tttegeteat

tetgtaages

gtgteggege

aattgtanac

ttttaaccaa

agggttgagt

cgleaaageg

atcaagtttt

cegatttaga

gaasgeageg

acccgerges

190

teeagttega

ageetttety

acacgganat

gegttatigte

cegegra

1512
o
ot
Y

acaltadcet

gacgglgaaa

gatgecegea

tgeettaaagt

gtigataltt

taggeogaaa

ptigttecag

CEaaaaaccy

ttggegtega

geltgacgeg

ctlaatgese

tgtaacecac

getgageaas

gltigaatact

teatgagegg

gattteccee

“tasasatag

acctelgaca

geagacaage

atgeggeale

tettasaatt

teggeaaaat

tttggaacaa

totatecagey

ggtgeegtaa

gaangetgee

iegetggeaag

cgotacageg

7960

7320

380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220
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egegtactat ggttgetity acgtatgegg tgtgaaatac cgeacagaty cgtaaggaga

asataccgra traggegeea tiegerattc saggetgcgea actgttggea agggogaticy

gtgegggect cttegetatt acgecagety goganagger gatglpgctge aaggegatia

catggtetea actite

<210> 50

QUL 7290
919>

213>

DNA
AT

<520

€993y VLP299. 95 #hik

<400> 50

cagettgtot gtaageggat

trgacgeaty trggrectag

accatatgcy gtgtgaaata

attcgecatt caggctgoge

gelgaaadce

gorgggagea

cttaactatg

cegeacagat

aactetteeg

ggatgtgetg

dagarcgate

tetadc

garaageees

cggeatraga

gegltaaggag -

caaggogatt

191

b geageteedg

teagagegeg

geagattgta

aaaataccge

Bgltgeggge

aagtiggeta

teageggety

ctgagagtee

atcaggogee

tottegetat

acgecagest

8280

8340

8400

60

120

180

240

300

360
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titeecagte

attgactagt

glteegegtt

pecattgacg

tatgecaagt

ccagtacatg

tattaccatg

acggggattt

traacgggac

geglgtaceg

aggtegacga

caatgeocta

cttttetgge

agcgecggga

agacagggee

tattaatagt

acataactta

teaataatga

gtogagtatt

acgeececta

accttatgge

gtgatgepgt

ceaagtetee

tttecaaaat

tgggaggtel

tategeggee

tegcaatecy

gatgeaggtyg

cgegeeacct

8. agggggaggEc

gectaateoy

danaacgacgg

aatcaattac

cgglaaalgg

cgtatgttee

tacggtaaac

ttgacgleaa

actttectac

Lttggeagta

aceccattoa

glegtaacas

atataageag

gocaceatgt

tlegegegoee

caggaattaa

gaggggeeat

canggganga

aaggcacaga

ceagtgaalt

gogptoatta

ceegectges

catagtaacg

teeccactte

tgacggtaaa

tiggecagtac

catcaalggg

citenalgge

c¢lecgececa

ageteglitta

tecegtteca

CRCECagges

ceegetogat

e

C
eio}

cegetastaa

agaagaogaa

atgeaaacas

192

gacgegtgtt

gttcatagee

tgaccgoena

craataggga

geagtacate

tggeocgent

atctacgtatl

cgtggatage

agtitgtitt

ttgacgeaaa

glgaacogto

geoaatgtat

clgegticoee

ggotaaccty

acogaagasy

€3

ceaagggasg

&
s

saagaagAnc

ggrattgatt

catatatgea

acgaecceceg

ctitccatty

aagtgtatea

ggeattatge

tagteatege

gettigacte

ggeatccaaaa

‘teggeggtag

agataactge

cegatgeage

agaaccgace

acgtteaage

gaggeetege

aagaaggeta

aacaagaanc

420

480

540

600

660

840

900

1026

1080

1140

1200

1260

1320

1380
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[0172]

caggeaagag

tegaagggaa

atgtpeaage

adtacgatot

cceatgagaa

ggegtttecac

ataaccageg

ceetiteagt

gogagcaatg

¢teaaceace

aaaggagate

gatgeatcag

¢cggeaactt

cactacatcea

acagegeatg

gataaacgge

caagategac

tgagtatgea

accecaages

gatgcegaan

acgggtgete

cgteatgtey

gteactagty

aattigetac

cecgggetac

caccEageag

atgtgeagtt

cgacgettat

aaagggeagg

aglgteagte

glcatgaaal

taggettgte

aacgacgtile

gatgtgecac

tattacaget

geagliages

gotatietge

aacgagangg

aceaceatgt

pacagaEnac

galtgagetge

ctgtttaatg

gggagetgce

gttagactte

aceatgegst

tatacatetc

tggaatctga

tgateggagy

tgacegeget

agaacatgeg

gecateateg

cocaagggaga

Leggagptyt

gagttaccet

gtetgetoge

cdgcagagac

tpgangeanc

agtataaget

atagtceaat

agacttecte

atgacatgca

geecgtgtea

193

caagacglte

gaagttatte

taagacgasag

ggeegataca

ageagtoccas

CAgCgEaCga

gaatgaagga

gaagtatact

caatgtgacg

Litggeeateg

tgtiaagtec

aavgegoeet

ageaategag

geaglatgge

cgggaceatt

cattgtggat

ccaateatgt

aggeegatge

aaageatcea

ticaaataca

tatgaaaatg

cecattetgg

tetagpacag

¢oagagaart

tteecatgty

cteagegtta

¢ecgraagea

tacatggeca

geaglaaaga

ctegatteet

aaagagatac

gggeacgglt

1440

1500

1560

1620

1685

1740

1800

1860

1920

1980

2040

2100

2160
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[0173]

attteectget

cegteagaca

tctatactea

cacAgAacAg

tggtitectt

geggeggate

agtgtggeesg

caaagaagga

acasactgooe

tggeagacyg

gateagtgte

ctgatgagee

teaccgaaaa.

aggaaacagoe

acagatacce

cegtigeage

ggetaacace

tgecaggtee

ctectgeteg

tegeecagaa

aggagetat

gagcggeagt

cteagteace

cacaaagate

geagtgeaga

caaagecageg

caaatgeace

actgaaactg

teactacacg

agggtggeag

acceggaaal

tatgtecace

gteta

tagcgetage

ceggragegs

gtgeogtaty

cacggagtag

glticgagatge

treggagget

glgacagete

tecgagacea

geatalegge

geageracet

gtgectetag

caccctaaga

cacgagetea

ttigtategs

ceacatggge

atectggegtt

> ctgtittgea

ataceattit

actecaleac

aagtgraatt

ageaagegty

agcteceger

geateateag

ctgatgggas

toaacaagac

tgeagaacga

taaaaggaaa

caccagaace

atocccacata

tatetgaace

gaadceaces

tacegeacga

tegteaattty

gateaagagt

gtetggargt

194

catggaattt

taateetgta

ceaagletac

clteagaagty

ctacggegga

tagegeeety

aaascagtlc

fTangtereie

detgeatgte

tatgataact

tetaatcace

agetgtliagg

geogaaaagy

ggtgataact

tgecgeeatt

tgcgtegecta

getttgetee

aagaaagatt

ggeagaganc

geacatgatg

gacageagtt

geogactact

gtggaatgeg

agecagtaca

tataatictyg

ceattettige

ttegetttea

cgecaactty

aatittaccg

tittgepean

cattattace

geaaccgtitt

actoetlace

geeegeactyg

2400

2460

2520

2580

2760

2820

2880

2940

3000

3060

3120

F180

3240

3300

3360
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[0174]

cecgggecga

tetggattea

gegtitgetyg

ageacgegac

caggclacge

tpaactigga

getgeggate

cagggettta

aagtcageasa

ataaagegea

ttatgactac

ctecaggtoe

gegagatata

atatacaate

agagacccaa

aatggaagaa

gaccacclgg

attgetgate

tetegtecet

cacgatgecg

avgacteect

gtacgteace

teaggaatge

cocatteatg

ggectacgta

cacageectea

cgtgtatgtg

gelttccaca

taattatgat

cagaacagte

ageaggageg

agataaaget

cetetggece

tttttagtea

agecaagepg

atcageataa

tgecactaca

actocasctt

tggaetantyg

atgaaatetyg

gltecageegt

datggagaaa

gettggacac

titectgagt

teaagetete

atecacgtiace

coatecattea

cottgategt

gaatctegta

cagcaacand

aaacaggaat

agaggeetga

catattgett

acgactgect

tectcaacat

ctectptena

cotitegateg

atgggecagy

atetygtatge

catacactea

aatitaeccge

195

gagteceltgg atcacctatg gaacaataac

agtgactoge

cgeaggegeo

taacactata

gatcaagely

ggatteacea

tgaagcastge

ttgegacact

tgeggateat

cacaglpgega

ttteaatggs

caaaatogte

acadccagga

gaataccaae

ggeaccttes

ccettiegga

caacagatgt

ctpeteaggt

ggegectacy

gltcaacagag

atacctacag

gecateaaat

aaagtcttca

‘gagaacaces

getgaageat

gaacactcta

gtcaaaataa

cagtatgecg

geatttggag

ctagtgctge

ggttttgagce

tgogaaatat

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

1020

4080

4140
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[0175]

atacaaacee

ttecegacge

ctottaacga

ceageaagte

cagragltega

acceggagit

£

o

Ced

gadaga

tgteaaaaac

taattggett

attaaggate

cegtgeette

aaattgeate

acagcaagge

tgectegage

acaacatacg

teacattaat

tgcattaaty

cattegegee

cttgtteace

gtgegtgtal

aggeaagtse

getaapcgay

caggetecaa

ceatattgtyg

cgegtggacg

sglactaget

tagatetget

ctigaccety

geattgtety

geaggatlieg

atggteatag

ageeggaage

tacgttgege

aatcggecaa

gaaaactgls

aggetgteag

totteegact

gragtecatlg

caagggtegg

atatgeacat

agacaccote

tggttaacat

actattoteg

gtegectteta

gaaggtgeca

agtagglygte

gaagacaata

ctgtttecty

ataaagigla

teactgceey

cgogogegga

ctgtagegto

Anacacegac

ttggteggat

tgesateagg

cgactateca

catatgtiac

agtateacge

ceetgolgeg

ceatiglacgt

gltgrcagoe

cteceactgt

attetattet

graggeatge

tgtgaaattyg

aageelggey

ctttecapte

gaggcegttt

196

aattccatta

actttcageg

egecacgete

gactegctace

tiictegine

glgeaaaggt

coagacatit

aggatcagec

gelpaceaad

atotgtigtt

cetttoctaa

gggggeteas

tgggratgey

ttatecegcte

tpectaatea

geganaccty

gectttgaca

gecgantgea

aagtactegg

claaaagans

geaaatater

gattgteace

acagoogesy

gtadattatta

cagasacata

tgceeetece

taaaatgage

glgeggeage

glgggcteta

avaaticcac

gtgagetaac

tegtgeeage

cgetetices

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5280

8340
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clteoteget

actcasagge

gageadgagy

ataggetoeg

acecgacagy

ctgttecgac

tgegetetgt

gtettgagte

ggattageag

acggetacac

gaaaaagagt

ttgtttgcaa

ttictacgey

gattatcaaa

tetaasagtat

cactgacteg

ggtaatacgg

coageanaag

cececctgac

acltataaaga

cetgeegett

tageteacge

geacgaaeco

caaceeggta

agegaggtat

tagaagaaca.

tggtagetet

geageagatt

gtetgacgot

aaggatotte

atatgagtaa

ctgegetegg togltoggel goggegagey

ttatcecacag

gecaggaace

gageateaca

taceaggegt

aceggatace

tgtagotate

coegtieage

agacacgact

gtaggeggty

gtattteeta

tgatcoggea

acgegeagan

gagtggaacy

acctagatce

acttgglelg

aatcagggga

gltaaaaagge

aaaatogacg

tieeecctag

tgtecgestt

teagtteggt

crogaccgetg

tatcgeecact

ctacagagtt

totgegetet

aataaatcac

aaadaggate

aaaacleacy

tittaaatta

acagtiagaa

197

taacgecagga

cgerttacty

cteaagteag

aageteeete

tetecetteg

gtaggtegtt

cgeettaten

ggeageagec

cttgaagtygs

cgotggtage

teaagaagat

Ltaagggalt

aaaatgaagt

aaactecateg

gCtgaageea

gtatcagetc

dagaacatgt

gegttittee

Aggtegcgaa

glgegctete

ggaagegtigg

cgcletaage

getaactatc

aectpgtaaca

tggtetaact

gttacctteg

getgettitit

cetttgatet

ttgegtearga

tttaaatcaa

agcatcaaat

5400

5460

56460

B704

5760

5820

5880

5940

6000

6060

6120

6210

6300
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gaaactgeaa

gtaatgaagyg

ctgcgattee

gettateaag

tatgeattie

cgotgttaaa

gegeatcaac

tggteggaag

cattggeaac

acaategata

tatggeteat

lgageggata

tlceecgaaa.

aaaataggey

tttatteata

agaaaacica

gactegteeca

tgagaaalea

ttteeagact

casacegita

aggacaalia

aatatittea

cgeagtesty

aggeataaat

getacettty

galtglegea

atecatgtiy

actettectt

catatttigaa

agtgecacet

tatcacgage

tcaggattal caataccata titttgaaaa

cogaggeagt

acatcaatac

cealtgagtga

tgtteaacag

tteattegle

caaacaggaa

cetgaatcag

agtaacealy

tocgteagel

ceatgtitea

cotgatigee

gaatttaate

titeaatatt

tetatttaga

gacglectaayg

coetttegte

tecataggat

aacetattag

cgattgaale

gecageratt

attgegeetg

togaatgcaa

gatattettc

cateatcags

agtttagtet

gaaacaacte

cgacattate

gegkectags

attgaageat

aaaatagaca

aaaccattat

198

goecaagatios

tttoeceteg

cegteagaat.

Acgetegtea

agcgagacga

goggegeagg

taatacctegg

aglacggata

gacecatelbon

tggegeateg

gegageoecat

gedagacelt

thateagggt

aataggggtt

tatcatgaca

ageegtttct

tggtateget

tecaasaaataa

ggcagnagtt

teaaaatcae

aatacgegat

agacactgeca

aatgétgttt

aaatgetiga

tetgtaacat

ggetteceat

ttataceceat

teecgtigaa

tattgtotea

cecgegeacat

tlaacctata

6360

6420

6480

6540

6780

6840

6900

6960

7020

7080

7140

7200

7260

7290
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[0178]

<210y

@1
212>
<218>

<2203
<228

€400

51

DNA

N

VLP31 46 A4

51

tteagaggat co

210>
Q1L
212>
918>

<2203
223>

<400>

Ser Gly Gly Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn Gln Thr Asp

1

24
PRT

AT

VLP31L A

@
53

5

Lys Lew Ala Ala Phe Gly Gly Ser

20

10

199

teeggaggae taaactggty cogeatpage cocageaace agacggacaa gétggeepee

60

72
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[0179]

210>
211>

<1z

Q13>

220>
D9g

400>

tecggaggaa tgctasacty gtaccgeaty AGECCUARCA ACCARACERA caagetgrce

VLP3Z RN

53

geetteteag gaggatee

<2107
B11¥
212>
213

4220
093>

400>

Ser Gly Gly Met Lew Asn Trp Tyr Arg Met Ser Pro Ser Asn Gln Thr

1

VLP32 TS

54

& 10 i5

Asp Lys Leu Ala Ala Phe Ser Gly-Gly Ser

20 95

200

60

78
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[0180]

@210> 55
211> 78
4212> DNA
213> AL

2203
223> VLPS3 A

406> 55

tecgpaggag tgetasacty glactgedly agegcsagen accagacgga caagetggee

geettececy gaggatec

<210> 56
@11y 28
€212> PRT
Q18> AT

220>
223> VLPS3#EAH

A00> 56

Ser Gly Gly Val Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn Gln Thr

1 5 16 15

Asp Lys Leu Ala Ala Phe Pro Gly Gly Ser

20 25

&t
=

210>

201
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[0181]

Q11>

<220

223>

400>

teeggageat geatcateag ctacggegga geegactacg gaggatee

2105
211>
12>
213>

<220>
223>

<400>

Ser Gly Gly Cys Ile Ile Ser Tyr Gly Gly Ala Asp Tyr Cys Gly Gly

1

Ser

£210>
211>

212>

213>

48

DNA

AT

VLP299 BN

PRT

AT

VLP299 fE A

58

5

59
60
DNA
AT

10

202

48
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220>
223> VILP274 jﬁ)\%j{

400> 59

tecggaggag gegceateag cetgeaccee aaggceaaga togaggaate tggaggatee 60

223> VIP2T4 A

<400> 60

Sew Gly Gly Gly Ala Ile Sey Leuw His Pro Lys Ala Lys Tle Glu-Glu

1 5 10 15

Ser Gly Ser

210> 61
211> 60
<212> DNA
213 AT

£220>

228> VLP2T5 A
[0182]

203
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400> 81

teograggat gtggegreat cagectgrae cecdaggeed agatugagga aggaggatcee 60

210> 62
@11y 21
212% PRT
@213y AT

220>
<2235  VILP2T5 HEAY

400> 62

Ser Gly Gly Cys Glyv Ala The Ser Leu Hig Pro Lys Ala Lys TlerGlu
1 5 10 15

Glu Cys Gly Gly Ser

20

Q21D 63

Q11> 3747

<212> DNA

21> I EMRE

400> 63

ategaptica foccsaceea aactiiitas g lapsagel avsageston apettesant 60

cegegeeecta ectatecaagt cateaggeer agacegogee cltoagaggea agetgggeaa 120

[0183]

204
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cttgeceage

ceacgoagga

acaaatcaag

cgoagagaga:

ggtaaggtaa

aaggggacca

gaccttgaat

gagaaaccgy

theacecatee

aagggacgeg

tegetogtaa

tggagtettyg

cocecttyea

gacaacgtea

caceEceage

ttageteact

cgeatcagaa

tgateteage

atcggaagaa

agaageagec

ggatgtecat

caggttacge

tegataacge

gegegeagat

agggetacta

ctacaggtyge

tggtggeeat

cetggaataa

cealcecagt

cgeectgetg

tgagacctys

gacgeagoac

gteecgactyg

atgaagegac

agttaatana ctgacaatege gegeggtace

taagaagcaa

acctaaaaag

gaaaatcgaa

gtygcctgate

acccgtetae

caactgecae

tggeaancea

agtettagea

agacatigte

tatgtgeety

ctacgaaaag

gtactatcag

Caaggataal

Tggagaagee

agacgggacg

aagcaaaaac

aaaccggete

aatgatigta

gegeacanag

aaactegeet

ategaagiceg

cacggageag

ggggacageg

ggagetaaty

actaaaatca

tlggcaaaca

gaacrggagg

¢tgctacaag

tteaatgtet

cactegltegee

ctgaaaatee

205

aacaggegec

aaaagaaana

tittcgaagt

taatgaaace

ttaageggte

acgelticgas

tacagtacte

geagacegat

AAgEAZCCC

crecegagge

ceacgtteee

aaacccetacg

gateettaac

ataadgecac

atagtecegt

aggtetectt

-acaaaagaag

acaaaacaadc

gaagecggee

cHagcacgaa

agcacacgta

atctaagtat

gtitacceat

aggagecegy

cttegacaac

tacageecte

grecgaagag

clgeteccag

catgettgag

atgttetece

aagdceatac

agcactagaa

geaaategga

180

300

360

420

480

540

660

840

900

960

1020

1080

1140
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ataaagacgg

geagacgeag

acaatgggac

actgacagta

ataggtcgsg

tacgtecags

cetgateged

acggtgeget

gtegattaata

cagtataact

cacateecgt

glgacgtacg

tectaccgga

O

gaagtegtae

tataagtatt

attctgtatt

atgacageca

Agagescges

acticatect

pgangattag

asaaaticca

geacegecee

cattaatgte

agangtglaa

actgeaaggt

cecetetogt

tteegetgae

ggaaaaacca

atatgggaga

taaceptges

ggecgeagtt

attatgagct

cgatiggace aagetgegtl atatggacaa

gotatttgta

tracteatgt

ttoecgaceg

aactaccgag

acaacagtee

ttgeggtege

tgatcaatgt

cetgegtaat

aaatgtaaca

agteatecatg

agaaceaant

gactgaaggg

atctacaaac

glacceeact

agaacatoag

coansagegs

acgeaceeat

cageacggta

gagatagagg

geeaacttaa

ticaaatgaag

catgcegcgy

getgaactty

teeagegtec

ctagtgtate

tatcaagaag

clegagotea

gotacageee

atgactglag

206

caccgtatac:

agactotgac

tteaccacga

aagagetace

tacacatgee

agatcacagt

gactaacaac

teaccaatca

ggpacegaaa

clgaccacec

agtggetgat

cglpgpecaa

atgeocraces

tagttgtgte

gecacatgeca

gattactgga

ggtgggatte

¢ectoctgte

{igeageacg

cecagacace

caatggeeag

tacagacaaa

caadaagigy

aggaaaasatt

ctaaageang gaaccceace

aacactectg

geataagaag

caacgagees

gratgagata

agtggoeacg

1200

1260

1320

1380

1440

1504

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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[0186]

tteatactee

tgeatcacae

tgetgratea

gagcageaac

fgeaactete

agegteggly

ggagtacest

gaactactgt

asnacegtes

aacctacety

geetactect

gaatecatdeca

aagetccgeg

catigcegtea

cettteogaca

tttggegeag

gacgtetatg

tgtegatget

cgtatgaact

gaacagectaa

ctitgttttg

tgagactett

eceacactgl

ataagactet

cagteacttt

teeegtetee

actacagetg

tetgegatge

aaacagaatt

tectttacea

cagttaagga

acaaaattgl

gaagaccagg @

ctaatacaca

gggtatgeca

gacacecagga

ageggecaca

getacaagoe

aceatgetege

gagegegtae

aglicaataga

gragecaaca

gtacgtgaag

taaggtette

tgaadacacy

tgcateagea

aggaaataar

cgeeaaattic

ggtgtacaas

caattligge

actggtacty

grggegatet

getacegtee

taccaagagg

gttatteege

tgtaaaacgh

gaacacgtaa

getggetaca

ctategetig

tgetgegeta

aceggegtet

caglttgageg

tacagggete

atcactgtaa

attgtgegege

gEtgacgtoet

gatatceaaa

cagagaccgg

207

geatgrgtge

ctttcctget

ctgegatata

tggeagocet

tggettittt

cagtgatecee

gececatogt

attactateac

chageagagty

acceatttat

aageacacgt

atacegeate

ctgoetatge

gaatgtette

ataacatgea

glopearace

cligtgggtan

acgacgeaga

tageetaata

coetetggaac

gattgticta

ageegtaatg

gaacacegte

attggagateg

grgrgagtar

Caaggaradd

BLEBEELERC

gragaagteo

tegcateaget

asacggerac

agcetggaca

CLacLegeee

tgagagtaaa

ggtacacgty

2160

2280

2340

2460

2520

2580

2640

2700

2760

2820

2040

3000

3060

3120
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[0187]

ceatactete

cageacacag

gecgtaggga

gacgegroet

tttggeagce

togatgacta

ctgeaaatet

aggeaccate

caccattteg

dcatgeocat

ctttaacgga

tegeoattat

acgeegtenn

ctitetegac

actgtgeage

gogteacata coacent

asgatoacey

ctatgegtgt

210>

211>

&12>

213>

100>

gaggtetees

cgttoagrag

tggetttaag tattggotaa aagaacgeeg

¢tEccaaata

ctecategae

catgtegtec

taaatatged

tattegggaa

gecetlagee

Lgagtgerae

ggtecaggae

actggtigtt

gcactaa

geaacaaacs ¢

ataccggang

Bagetaceag

geoagodagd

gelpagatag

agcgecgadat

reeeogangg

ateobecgeta

getgttgees

cgpltaagage

cggeetteac

ceteracera

daggcaagtg

tecgegtaca

dccacatagt

cgegegatete.

cactgattoet

ggogtogetg

sgtegaactege

tagggtegte

ttegteagac

tgogetgeat

gaatteteag

agtetetict

caactacecg

atgggtegcag

aategtoets

geocegegea ggenctgett noccagaace gaccetbtte togepatora getecaghaa

208

3180

3240

3300

3960

3480

3540

3600

3660

3720

60

120
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[0188]

ttaacceget

ceat

o
T3

ccgeta

angaagaaga

cagaatggan

aaatiggaat

tgtgtegteg

sttctggece

agctggeatc

geggceaagy

ghecteggag

aagggagtta

atgtegtetege

aagccageag

ctgctgraag

aatgagtata

cgatggetaa

Ataanccgna

dgaaceaagg

clgacaagae

gagggaagtt

cgettaagae

tgegegerga

atggagcagt

gagacagegg

gtetgantea

cegtgaagta

tegccaatgt

agactttgee

agetaacgeg

acaagaagaa

cagetgttaa

ghaggagger

gaagangaag

Baccaacasg

gttccraate

attecaggeer

gaagdaagea

tacattcaaa

ceaatatgaa

acgacceatt

aggatotagg

tactcoggag

gacgttceca

vatgeloage

gtgaceegga

ceottacatg

tegeanaaan

SaaCragara

atgttagaag

atgcatgtgg

tecaadtacg

tacacceatyg

aatggerett

ctggataace

acageeettt

aactgogage

tgtgetioaae

gttaacgtts

dggaaaagea

getagatgea

209

gecegoetaa

cotgacglic aageaacger gggacgoget

agaaageges

dgagacagcy

goaagataas

aaggeaagat

atetteagta

agdaacecra

teacggtece

agggacgggt

ragtigteat

aatggtoact

caccaattty

Acaaccoges

gatcoacega

toagatgtee

acctgagggg

aggccaages

tecgaaggea

catggteatyg

cggetacget

cgacancgac:

tgcagatete

aggcetattac

gagaggagtt

getegetatt

gtggaacyag

agtgaceace

ctacgacaga

ctacgatgas

ggagotettt

agttgggage

180

240

300

360

420

480

600

660

720

840

900

960
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[0189]

tgecatagte

ctteagactt

cggtatgaca

tetegeoegt

gpggactera

tatgaagtga

glagagcaag

atgracclce

accgltgacac

atctecgaga

agageatate

gegggageea

acegtgeete

dacgeacgage

gaglttigtat

aatecdealg

raatagcaal

cetegeagta

tgcacgggae

gteacattgt

teacecatgga

aatttaatee

cgtgecaagt

egggetoaga

ctoetgateg

ceateaacaa

gectgcagaa

cottaaaagg

tagcaccaga

agaateceas

teatatetga

gggeaaacca

ggetaccgca

cgaggeagta

tggectggat

cattaasgag

ggatgggeac

atttaagaaa

tegtaggcaga

cltacgeacat

agtggacage

gactagegee

gacaaaatag

cgataagtog

aaaactgeatl

acctatgata

dtatetaate

accagetgtt

ceogeegada

cgaggtgata

aggagegacg

teetocggea

ataccactac,

getiatttee

gattecgtea

gaactctata

gatgeacaga

agtltbggttt

ctgetggaat

ticagecagt gracaaagaa

gtgtataatt

glcecattet

apctlogett

aceegecaas

aggaatttta

acteatiatt

210

ggcacgacgs

acttaanggg

ateaggtgte

tgettgeoag

gacactoctg

cteatcocee

acagaggage

eotitgagegg

gegagtgteg

ctgacaaact

tgetggcaga

teagatcagt

ttectgatea

cegteacega

cacaggaanc

accacagata

ttatettaga

caggaceatg

actetataca

glgeooggoa

ctegetgceg

agaacacgga

ttatgtegag

cagtteagte

cggracaang

ggagcagten

Beecanagea

cggraaatge

gtocactgaaa

gecteactae

aadaggglteg

agcacccgga

ceetatgtee

1140

1200

1260

1320

1380

1440

1620

1680

1740

11800

1860

1920

1980

2040

2100
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accatectgs

tggetgtttt

aggataceat

tgggagteet

atceotetgg

cetttittag

cegagecaag

cttatcagea

acctgecact

tegcactecaa

atgtegrete

gtaatgaaat

teagtgeagg

gtgaatggag

acdgettoga

gattttecete

gtttgtcaat

gragatctag

titgtetgge

tggatecacct

cegectteat

taacaceaae

Aggdaaacagy

cttacaggee

gtacatattg

ctgacgactg

caceetbttga

agtatgggge

ttgtgcegee attgeaaceg titcegttee

agttgeetae

tetgetttee

atggaacaat

cgtagtgact

cgregragen

gtataacact

daagatcdag

aatggattCa A

tgatgaacag

ctittgegae

cettgeggat

catcacagty

gaatiteaat

tegeaaaate

Aggacaacca

graactectt

tgegecegea

gaccdacaga

cgeetgotea

geeggegeet

atagteaaca

Ltgataccta

tgcaaagtot

actgagaaca

catgetgaag

goagancact

ggootedadd

gtgeagtatg

ggageatttg

211

daceggetaac:

CUECCeRBBe

tettotggat

getgegtety

acgageacge

gagcagecta

Lagtraactt

1 aatecteces

teacagaggt

necadgteag

catataaage

ctattgteac

taactgengs

noggegagat

gagatatacy

agcgtetace

cgagaceace

teaattigety

ctgtgtegty

gaccacgaty

cgeaccacte

ggagtacite

atetcaggana

ttaccegtte

caaggcetac

geacacagee

taccgtatat

tocgetites

ctataattat

atccagaaca

2160

2220

2280

2340

2400

2460

2640

2700

2880

3000

3060
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gegatccacg

getecateat

gregaaaact

accagggtet

tatlettece

tgegeagice

gageaageyt

cagatatgea

gtgacacacc

acgtgetiaa

gotactatieg

ctpatetgta

tgceatacae

tgaaatttac

gtgetgtagy

‘cagaascace

actlitgetpg

atgtgceate

cggegactat

cateatatgt

ctcagtatea

catceoetget

tggocatigta

tgccaatace

teaggeacet

cgeecetite

dtcagtteca

gacactttea

gategecacy

aggeactget

ceatttoteg

tacgtgeaad

egeecaaaca

gggaggatea

cgtacteace

aacclagtge

tegggtttty

ggatgegaaa

ttageot ity

geggeogaat

gteaagtact

accetaaaag

accgeaaata

ggtgattgte

tttacageeg

gocgtaatta

aagcagaaac

212

tgcagagace

ageaatggan

tatatacaaa

acattedoga

geactettaa

cggocageaa

aageageagt

técaccegea

acececrgaa

cggtgteaaa

ttataatteg

ataat

chnageagea

gaaagataaa:

ceecattege

ceécttette

cgagtgcgte

gteaggenag

cgagetaace

giteaggete

agaccatatbt

ascecgegteg

cttgetecty

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720
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