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1. — o F R, oA 5 PR S AT A ik % ARG S 4 975 75 (LOMV) SIX BCATILCMY LIX B, H
FRTARSIX B & 4afl S5 SEQ 1D NO: 4545 /D097 % A1) [R]—PERHEE A 0 B A ,
HEAFTALX B 5 4m i S5 SEQ ID NO: 40 HAT 22090 % J A1 [F] — PR (R L AR 1 R s el 132
HE, A 5SEQ 1D NO: 4R RAOREEE 1 7 AIAHEL , irdobi s 0 5 22/ D — AR 2 SE R 7
%=,

2 FRPEACR BER 1 Ffr ik s 2200k, Forh 55 SEQ ID NO: 4ff s HEE (A 7 FIAAEL , Fridk
BHER 7 B 1811/ sk 18540 1 2 5 /D — AN IR I A SRR AR, o i b, 55SEQ 1D NO:
AR RIREE P AIARLL , BT b B 5%k F Arg 185—TrpAlille 181—-Met[HZFE/D—A>
3 ARPEAHN ER L s 2Bk (s e 0k , A AR B T-SEQ 1D NO: 40[1 £k MEZ K7 4111
(7B 107940, iR L s A SR Ly sLAANP S SRR L , Aot 0 S ARk MR S SRR AR AL , 0k
MBS K I SR TR AL , et (0 & AsnEkG In, (et (0 2:G1n.,

4 — Pl BTk , H A0 SR e 4o PR Ik 25 DI 98 955 5 (LCMV) SIX BEFILCMV. LIX B, H
FHRTARSIX B & 4mil S5 SEQ 1D NO: 4545 /D097 % 41 [R)—VERHE R A I B A , 5
HFEAFTALX B 5 4m it 55 SEQ ID NO: 40 HAT %2090 % J A1 [F] — PR [P L AR 1 0 s el 132
HE, FLAAEX R T-SEQ ID NO: 40k VEZ KT A7 B 10794k, BTl L B A & FRLy sPASN
2SR IR .

5 AR PEAR) BER ARk [0 BE0RL, FLrhZE R N F-SEQ TD NO: 401 £&ME 2 K 4111 oz
B 107940, FrilLas A A S A RmE S R TR R AL , s M A0 5 rh M S K MR S R IR R 3L, e B
A-AsnEkGln, (L5 Gln,

6 AR PEAH ER AT S FT R R e 0k , HE A 55SEQ 1D NO: 4RI & 1 7 AIAHLE , BT
WHHE B8 2D DR RAEIR IR, b ety , S5SEQ ID NO: 4R 7RIMH & H 7
ARLL , B & A7 18 AN/l 1854 U 13 2 /D — D RAT I S AR AR AL, Horp et , 55
SEQ ID NO:4Fr RN A 7 YIAHEL , bl s A U528 H Arg 185—>Trpflille 181—Met
[z D—oEAE

7 AR5 AT AR ER P AT — AT AR [R5 B0k , FL Bk SEX AT A [ LOMV BEPRWE Bk
HAA, HE TR LI BATAE H LOMVEPR re b 1 3 AT A

8 R B AT AR AU B 3R PR AR — T I R R 5 UKL, HLrh BTk SIX BE A 25 4 i 55 SEQ 1D
NO: 6 5 A5 257097 % - A1l [F]— PR A% 5 1 B LB AT

9 AR B A AR AR S SR FP AT — T AT iR 1R 25 RORT , L FR TR LIX B 5 4 55 SEQ 1D
NO: 38 4 5 /D90 % 54 Al —1E R Z 85 1 B RUBE EATE

10— 2R, HLA0 SbR L 4R ok 28 AT 58 95 5 (LCMV) SIX BERILCMY LIX B,
HAFTASX Bt & 4wt 55SEQ 1D NO: 4547 2097 % o Al [F]— 1 B2 1 1 T I8 e ATE
4S5 SEQ 1D NO: 654 % /097 % Fr Al A — M fAZza A T B sAE , H H L AT LIX
B 9h% 5 SEQ 1D NO: 40547 5 /D90 % Fr 4l [l — PRI LR FH I T Bl EAE A2 A5 55 SEQ
ID NO:38HA %090 % A [l —1: R Z 5 F B H B EATE .

11 ARPEACF B3R L0 BT s 2k, Horh 55SEQ 1D NO: 4R M &5 1 e AIAREL , T
WHHE 88 20— DR RAEIRIREL, b ity , S5SEQ ID NO: 4R 7RIMH & H 7
ARLL , B 8 A7 18 AN/ k185 Ab U 13 2 /D — A RAT I R AR AR AL, Horp et , 55

2
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SEQ ID NO: 4R IR [ AIAHEL , Frdo b s (0 5

I D—RAE.

12 ARPERRER 10B 1 LR R e B0RL, HLFP AR RV F-SEQ D NO: 4012k PE 21K
SN 10794, TR LER A A & FRLy sSLASMI SRR IR , (o (0 2 ARRR I S L AR AL
ettty & T PSR KM S BRI , Ul (25 AsnEkG I, AL (055G 1

13 AR A EOR AL — T ik A9 s R0, EL P S LOMVEERRWE R/ B 0 2 5 ik
S EERURAR R S BRI ANSEQ 1D NO: 2 s LI B s URLAHEL , i i e UKL RE 5
(e 52 5 1 Jfes A B AR

L4 AR A EOR AL — T ik A9 s R0E , E P S LOMVEERRWE R/ B 0 2 S ik
S EERURAR R OSBRI ANSEQ 1D NO: 2 s LI Bt s URLAHEL , i i e UKL RE 5
(et BB TR A KRB

15 AR A EOR AL — T ik A9 s R0, EL S LOMVEERRWE R/ B 0 2 S ik
S EERURLAR R S BRI ANSEQ 1D NO: 2 s LI Bt s URLAHEL , i i e UKL RE 5
P R AIE N AT AL -

16 AR T AR ZER A AT — TS0 ik 9 s 0K, L b s s MO B A8 (ki g
AR, SSLOMVERPRWERN/ B (2 5 Firadp s URAR R O S CEBCRI AnSEQ D NO: 27
LD B SERURIARLL , Pk i e A= K PR D — i

17 AR AN EER AT — T P i frp kT, HLrP S LOMVERWE L Arms trong « 5ef
L3N/ a8l 05 5 ik s R AR R R SDXCBORTANSEQ 1D NO: 2~ LI B 2R RURIAALL
Piridd SRR AE 4> B i TR B U5 S PRI T L7k

18 AR AU SR AT — T P fp e UK, HLrP S LOMVERWE s Arms trong « 5ef
L3N/ a8l 005 5 Pk s R AR R R SDXCBORTANSEQ 1D NO: 27~ LI B 2R RURIAALL
Pt s R RS S-SRI BEF—Rhal 22 A Th - AL R ANEA 1

19 AR AU EER AT — T P o (o kT, HLrP S LOMVEERWE L Arms trong « 5ef
L3N/l 005 5 Pk s R AR R R SDXCBORTANSEQ 1D NO: 27~ LI B 2R RURIAALL
Pt sk RS S SRR BEF—Rhal 22 A Th - FIE R ANEA 1

20 HRHE AT AR R rPE— TSR i 2 BIORL, Herh SLCMVEFRRWEARLL , P i 22
RLAE /N RO 1 AR

21 ARHE AT IR R rE— TSR i 2 BIORL, Herh SLCMVERRWERN/ B (025 S iy
S R RURLAR R OSBRI ANSEQ 1D NO: 2 s LI Bt s URLAHEL , i i e UKL RE 5
/NI S B TR R A

22  ARHE AT IR R rE— TR i R RIORL, Herh SLCMVEFRWERN/ B (25 S i
S EERURIAR R OSBRI ANSEQ TD NO: 2 s LI B s BURLAHED , P i s UKL A 1
28l o D .

23 ARHE AT IR R r T — TSR s 2 BIORL, He i SLCMVEFRWEARLL , Pt i 22
R R A b s 2 R o

24 FRHEATIAACR] ZR rPE— TR s 2 BIORL, Herh SLCMVERRWERN/ B (25 S firids
S EERURIAR R OSBRI ANSEQ 1D NO: 2 s LI B s MURLAHED , Pt i s UKL £ 1
R B R 2 HED .

HArg 185—Trpflille 181—Met
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25 ARSI AAH) ER A AT — T BT iR (195 BEA00RE , FCrR BTk SIX B 60 5 i il 25 1 11 T
TR B AR , B bl 1 59SEQ 1D NO: 4k 14Frnf7 4 HAG 20298 % L 5 /) 2
98.5% L Z /D 2199 % e 2= /D £)99 . 1% AR 5 /D 24199 . 2% A e Z /D 4
99.3% Lt /D299 . 4% Lk Z /D Z£)99 . 5% AL E D 2199 . 5% kb E D 4
99.7 % [ FFAIIE—1 , B 5 SEQ 1D NO: 45k 14 P 7~ - FIAHIA] o

26 . AR T IRAUR ZR A AT— I B R 1095 S350k , L Hb Bk SIX B B3 25 TR B 1A, T
W IT I BAE E 5 55SEQ 1D NO: 3k 1 3R/~ 74 HAT 2 /D 2987 % it 5 /D 2988 % L
peih D 2989 % e =D 2990 % Lt = D £991 % (kA D 2992 % Ak D
£393% AL E D 24994 9% AL F /D 2995 % Ui 7 /D 24196 % kb E /D £997 % AR
D D298 % s 2D 2999 % ALk /D299 1% R & /D0 27992 % Lk i
2/0299.3% e /D299, 4% AR 2 D 21995 % Rk £ D £)99 .6 % At b
Z/02199.7% FEANA—TER A1, skt det 05 S5 SEQ 1D NO: 3uk 1 3[R F ZIAR R 1
H,

27 AR AR ZR A AT — I B R 1095 S350k, FL b BTk LIX BB 5 gt L& 1 1 T
TR AR , FrRLER 1 5 SEQ 1D NO: 30k 40T s F A A 2D 2)91 % , i 5 /) 2
92% , Lt 2 D293 % , Lt 2 /D 2394 % Lt = /D 2195 % , Lt 2 /D 2196 % , Lk
/D297 % Lkt 2/ D298 % , kb 2= /D 2599 % , Jrik b = /02799 . 1% , (L kit 5 /D
£199.2% , L =D £199.3% , kb E D £199 . 4% AL = /D £)99 . 5% , Lk b E /D
£399.6% , Lt 2029997 % M Al —VE, sk i 55 SEQ 1D NO: 308k 40R 7~ 3 4148
EP

28 AR T AR HR A AT — I B R 1095 B350k , L rp BT LIX BB 25 TR B A, BT
WITTR I AE 2 HSEQ 1D NO: 298k 39 7RI 7 HIl HAT % /D 2983 % e 2 /D> 4184 %
et 2 /02985 % AL it 2 /D286 % At 22 /D 2987 % Akl 22 /D 2988 % A et &
A8 % LB E D Z190 % A E D291 9% AR e E D Z£)929% e ZE /D 2193 % |
et /02994 9% e 2 /D295 % ALt 22 /D> 2996 % Ak 2 /D 2997 % it &
D298 % AR Z D Z)99% e E D499 .1 % e E D £)99. 2% At E /D 4
99.3% Lt /D £)99 . 4% Lk F /D Z£)99. 5% AL F D 21996 % ik E D 4
99.7% k=0 £599. 8% A /0 £199. 9% ARl — 1M 741, skt & 5
SEQ ID NO:298k39Mr R~ 7 HIARIA 171 o

29 ARSI AAH) ER AT — T AT iR (195 SRR, FCrp BTk SIX B0 5 A% 25 1 1 T
JAAHE , Hop Bz 5 SEQ 1D NO: 6k 16 HHT—Frn 7 I HAT /0 2998 % it i
98.5% L Z /D 4199 % e 2= /D £)99 . 1% AL 5 /024199 . 2% A de i % /D 4
99.3% Lk /D299 . 4% Lk Z /D £)99. 5% AL F D 21996 % ik E D 4
99.7 % (M7 HIF—1 , A E 55 SEQ 1D NO: 65k 16— R i 3 ZIAHT] .

30 . AR T IRAUR HER A AT — I B R 1095 B350k , L Hb Bk SIX B B3 25 TR B 1A, T
WIT I A E 7 55SEQ 1D NO: 5l 1 5HT 7RI 741 AT 2 /D 2986 % Lt 5 /D 2987 %
peh /D 2188 % e £ /D 2989 % Lt A D 2990 % ALk D 2991 % Ak D
£3929% AL E D 24193 % AL F /D 2994 % AL ZE /D 24995 % Ak /D £996 % AL
P D AI9T % AL 2 D 2998 % Akt & D 2999 % L A /D 2999 . 1% Lk &
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D2199 . 2% ARk D299 3% Lk 2 D £199 .4 % Lk & D £)99 .5 % L &
/021996 % ek & /02999 7% Fr Al[E—PEsk ik B 5 S5 SEQ 1D NO: 5ek 15~
AIFRFI A1 o

31 AR AR HR A AT — I B R 1095 25300k, F b BTk LIX BB 5 gt 285 1 1 T
T AR , FTiR 225 1 S SEQ 1D NO: 28k 38T R[N 7 4l LA 2/ 2)91 % it 5 /) 2
92 % b 25/ D 2)93 % At A /D 2994 9% g 25 /D295 % Atk A /D 2996 % ATk
HE /D297 % ALk D298 % kb A D 2799 % ik R D 2799 . 1 % ki E /D
£999.2% Ak 202199 . 3% e A /0 2999 . 4% e de 2 /D £999. 5% At dkih 2 D
£399.6% Lkt 20 £199. 7% A Rl —1 , sk L e 5 SEQ ID NO: 285k 38T/~ 5]
AR o

32 AR AR ZR A AT — I B R 1095 25300k , L BT LIX BB 25 TR B A, BT
WITTR I BEAE 2 HSEQ 1D NO: 27uk 37 /RIN 7 A H AT /D 2984 % e 2 /> 485 %
et 2 /02986 % Lt 2 /D 28T % At b 22 /D 2988 % sk 22 /D 2989 % A e b &
D210 % e E D ZI91 % A E D Z)92 % AR e E D293 9% e ZE /D 2194 % |
et 2 /02995 % ALt 2 /D296 % At 2 /D 2997 % Ak 2 /D 2998 % Al et &
D219 9% AR D Z)99 . 1% AR ZE /D299 . 2% e ZE /D £4)99 . 3% Lk E D
2799.4% kb 2=/ 02599 . 5% Ak /D 2999 .6 % s = /D 2799 . 7% Fe Al [Rl—1E Y
FrA el B8 5SEQ ID NO: 278k 37Hr = T AIARIFI 41 o

33 ARSI IR BUR SR A AT — T TR s s R0k, FCFR AT iR SIX B 5 55 SEQ 1D NO: 1
s LR F 7 A D286 % , flLc i & /D 2987 % , (Lt i 2 /D 2988 % , fe kit /b 2
89% , Lt 02990 % , Lt 2 D 2991 % , Lt /D £992 % , ALt & /D £993 % , fik
7D 294 % ALz /D £)95 % (Ll 7 /D £)96 % |, e 2 /D 2197 % (Lt 2 /D 2]
98% , Lk &= /D299 % , L b = /D 2999 . 1% , Lk = /02999 . 2% , Lt i = /> 2
99.3% , Lz /D499 . 4% ik E /D £199 . 5% Lk E 0 #4999 .6 % , Liith & /D 4
99. 7% Al [E—VE (e 2= /D 2999 . 7% (L ez /D 2999 . 8 % , (e Z= /D 2599 . 9 % 41l
[l —VEf 41, B 025 5 SEQ 1D NO: 18 L LR FAAH R 41

34 RIS AR ER AT — B AT AR 19 BA00kr, F A FTIALIX Be 5 55SEQ 1D NO: 21
B3R FF I A 202183 % (et /D 2984 % , flLidetth 22 /> 2985 % , flL et 2 /> £
86 % , YLt = /D287 % , Lt 2 /D 2388 % , Lt 2 /D 2389 % , Lt = /D 2190 % , fL ik
o=/ D291 % e /D 2992 % et 2 /D 2993 % Lt 2 /D 2994 % ALt /D 2
95% , Lt /D296 % , Lt 2 /D297 % Lt = /D 2998 % , Lt = /D 2799 % , fL ik
HZE/D£J99. 1% , ket /02999, 2% , (k202999 . 3% , Itk 2 /02999 . 4% , {t %k
M7 /D 299.5% it /021996 % , MLk 2 /02999 . 7% Je Al [l —1 , okt & /D 2
99.7% , Lkt =0 £599.8% , (L /0 £199. 9% AR — M 741, sk ikt & 5
SEQ ID NO: 21831 7~iFAIAHRI R4

35 AR I AR ER AT — T TR [ BER0RE , A AT o SR 2 A 1

36 AR HT AR ER AT — I TR (1 BER0kr , A i ps sk AT 2 il e

3T ARIENT AR ELR A AT — TR [ BER00RE , A AT Ao SR 2 R BE 1Y o

38 ARSI AR ER AT — T FIr iR [R5 B R00kT , FCrp gt Flr iR i [ IORFAL 1757 4
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BIEX (UTR) 4%t 1 o

39 AR IR AUR HER A AT— T TR 1955 BEA0RE , g i AT iR L2 I ORFAL -3 4
BIEX (UTR) 4%t 1 o

40 ARSI AR ZR A AT T AT IR (195 SRR, Frh gt FT i A% 8 E IHORFAL 1737
BIEX (UTR) 4%t o

A1 AR T AR ER A AT — I B 195 SR, b i pir iR Z 8 1 M ORFAL 157 4
BIEX (UTR) R4t o

A2 AR I AR ER F AT — AT R (1905 25 0k, R AT s S5k FAT ORX B L A

.,
A3 AR IERT AR B R AT — TR A S0k , e AT SR & VR 2 0k o
A4 AR IERTAACR B R AT — TR 2R A 20k , e I 250k S LMV
A5 AR T A AR SR A AR — T i s 0 5 J0kr , L H B SR AN B2 0k 1 LCMV

Z NP IIIORE

46 . —Fhig T 4nfe , HA S aT AR B SR i AT ILCMY . SIX BERILCMY. LIX B

AT —FhfE T 4nfe, HAa s

(a) AR 23K 1 -45H T — T SRR AL EE 3 OORF I SURI 255K 1 - 45 T —Ti e S
ZRALLEE A FOORF I AR 23K 1 - 45 WP — T8 X 4 hidAZ & FH FORF I RIRUR) 22k 1- 45
AT—TUE SRR Z 2 A FRORFI cDNA ; F11/ 8%,

(b) AR FR - 45 W T —T5ffr i SCAYLCMV SIXECFILCMY  LIX B eDNA

A8 ARPEAUR B R 46 5 AT AT 1 i T i, Horh BTk i 3= 4 it )2 HEK29 3411

49 . — R AR B3R 1 - A HT— TS TR A B BURL Y 5 12, HE B8 7 10 s 25 ks

TERR G T B AR 25K 46 - A8 A T-— T Tk 11 48 1 4.«

50 . AR PEAUFI B R AP R 1 75 72 , Hob (o RO/ sk Al Fr i s 2500k o
51.—FhZ5MAH AW, S S HLOMV SIXEAILCMV LIX B 2Bk , Horb iR SIX

B 4iAS 5SEQ 1D NO: 4545 /097 % 41l A — 1 25 (A IO O S , - HL AL Al

ARLIX B 5405 5SEQ 1D NO: 40545 2 /090 % 47 i —PE AL AR [ I T U AT «

52 ARIEABUFI B K5 TR 19 25 W a1 A1 , Horh BTk 2 0k BUR 2K 1 - 45 H T — T

FIT R (A9 2500 T o

53. —FlFZEIAT 7 FR A S LOMV. SIX BERILOMV  LIX B0 2k , Forh Tk SIX B4 5

i 5SEQ 1D NO: 4345 2 /D97 9% 74 [l — PR OSBRI , I L TR LIX B

B 5G5S 5SEQ ID NO: 405452 /090 % Fr 4 A —PERILER [ RO AT .

54 ARIEAUFI B 3K 53 Fr ik F i i 20k , b BT ikps S 0k AR 225K 1 - 45 T —

IS IRUNE ISP TSE= = b vl

55 . AR AR EL R 53554 Firk Fa (1 e UKL, L ik F s o FE R iE iRy 7 v

56 AREAUR) 22k 53 - 55 T — T AT ik FH & i s kL, H b vk A o FIE A2 324
HHHEITH

57 ARAEAUR) 22k 53 - 56 HT— T it oA FH ik A s UL, 6 v ik 8 o0 FHAE A i

MR .

58 AR 22k 53 - 57 H T — Tl o FH ik A s UL, 6 v ik 3 o FHAE ¥ IivRa 1)

6
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HBITH

59 . AR PEAUR) EE 3K 53 - 58 FHAT—Ti i FH s Y0 5 R, 0 rb ik 02 FHAE RUIRE
IETT

60 . R PEAUR) B3R 53 - 59 FRAT— T Al FH s s £ 0k, Forh ik g o FEde AT
(IR BT P < T e s SR  Jiloes - PR R  JBs IO TP A s S2 U
gE e S5 10 B i 45 EL R TP i  SE AU S 25 i S s IO Ieg  JBs Pbiedees » JBs T g
FF-4m e < Jiloes  Jiiodes 55 PN SO 45 R B e « B s s B e S DR FLBMEE L B
O SRR TR PR VPR 17 2 s  FPODR e« o S0 I YRR S ARy PR A TS
SR £ AR U E PRI IR D YRR P UL PRR R 4 40 0 R A ee PR EEL SRS 1
3~ PEVE IR B PR AR SN LIRS

61. —FREALCMY SIXECHILCMV  LIX BEF 2 WUkr 7t il £ 2o g Hsa , b Frak SIX
B S 4ts 5SEQ 1D NO: 454G 27097 % Fr AR — M M e 1 A0 T OB iEAE 9 HL Ay
WLIX B 54wy 5 SEQ 1D NO: 40 545 %2090 % -4 [l — 1 LA [ T el i2AtE , L iy
W2 F THEERIRTT -

62. — PRI BRI T 1, Firidk 5 ik s 1A A I T 2R3 e T A 380 1 B S LCMY
SIXBEAMILCMY LIX Bt e ks , HE A SIX B 54t 55 SEQ 1D NO: 4 - A7 /D97 % J3 41 7]
— PR PR A, H A LIX B & 4 Al 5 SEQ 1D NO: 40 % /090% Fr 4l
] —PE LA I AR EHE , L PIr B e o deaie o
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RTiaTr BRv#mEHRL

[0001]  HICHHERYZZ S H]
[0002]  ZRHRIEER 202142 F 26 HAEAZ BN L M FHTSEP 21159746 . 3L /eAUIAES ,
H N BB 5 BN B

R Gl

[0003]  AAHND b — Ao s AL , HE S bk 2 At P Fik &5 AR 55 25 (LCMV) SIX BEAT
LMV LIXBE, Hr ATk SIX B 5 4T 45 [ LOMVERRRWE B 2 TR T B0 A , O FLE AR
FIARLIX Bt A 4 AT A F LOMV R 7el 13 (Clone  13) AILZR FIIFHIRUPIAE A & WA 5
KA A A A I SRR (175 75 B 5 L A = ORI 2 24 65 WA 2o
RIS 25 i .

BEEEA

[0004]  LCMVJE T W FLE I ko &5 8 , H HL AT DA i 30 F /N R H e e O sh b )y 59
(Radoshitzky%E, (2020) 7ED.M.KnipeAIP.M.Howley (4#%3) ,Fields VirologyH) o & PN
S BURRFFSURAL e ASER AT &8s 1] BB = (Radoshitzky %, (2020) 7F
D.M.KnipefIP.M.Howley (4i) ,Fields VirologyH) o SZJ&kHLKI 2 Az it PRI R -
Lo IR R 75 , T B e [ A HERG 5 Sh AR PRI

[0005] Aot 55 ARG UG 2R Bl ol AL MG UG 2R S IR 53 WA B o i 1 SR
PRI kT T P AL IOV o [ T 1l SRR B S AN, A AIKE
PR AR WARIE - 0B R G Te B0 A A e T SR i 2 JORE R 1 Bk S B B L AR
I3 o A1/ DA 2L T P 398 FR R 28 e IR o S0 O R R S B I 1 3707 ™ EE CNS B IR IR T2
XU o fHh 228 f bt R TR 2R P DU B i B IR B VR A 1E (sedzures) AR 4047 - 75
TR B e, LOMVIE AL AT B2 Bean i, 2R1T0 , 125 M E R s 45112 >-1-20481).
[0006]  LCMVEEARC % 53 Bl PU AR O3 25, R ine i FHIR SR 25 B PRkArms trong FIWE 43 4
T3 Z1 (Radoshi tzky%, (2020) 76D .M. KnipeflP.M.Howley (4#%H) ,Fields VirologyH) .
KL S 5= B HON (R A B REORIE 1, (B A e 2 & sh Wy i 5 | e S TR A sk .
55 P AR S AT AR FORT A A B R S R AR R — 2, K Arms trong &R
IS FRE ML AT | TPEWE AR 2 g P AETRY

[0007]  LCMVIELR A Fh /Ny 24 4S (mall) FIL (arge) Y 62 BERNA B AL ik - SIX B 4 i 2 T
Wi 1 (GP) Az 1 (NP) |, LIX B gt &5 58 5 (LP) M1ZE5 1 (Radoshitzky s,
(2020) 7ED . M.KnipefIP . M.Howley (4s%3) ,Fields VirologyH') »

[0008]  —EBLOMV WEARAT AW AR A ST 1R 7 A 282577 (WO 2016/166285A1, WO
2020/053324A1) o ZR1f0, LOMVEEPRWE BATBRINAI 2B e 47K (BSL) 328, XK HEBR ML 257 i,
A, IROMFEBSL 354 N A= AR FH I 2 sk SBr g AN AT REAY -

[0009]  [AIbE , A A 2 OB A A B ik B KV [RT S 55 LOMVEERRWEAH L AT AH 2 1k
TR CE IR YR U B R 3K« R, AR BHIY B e e i n] 9697 19 S AN AL/
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R

LZAARE

[0010] G HHPS Mo — s BEA00RT , B0 bR B 4T 1 ik 265 MBI 228 9 25 (LCMV) SIX B AT
LCMV LIX B, Hrpprk SIX B 40 5 SEQ D NO: 4545 /097 % el [a)—PEf ki (A 11
FERCEAE , I H PP AR LIX B 24 5 SEQ 1D NO: 4024 %7090 % 41 Rl —PERILE
FII R SAE , o 55SEQ ID NO: AR /RIBEER P FIAREL , irdiolii s 1 B 2 22/ D— o8
B TR TR EE -

[0011] AL IHIEDS K — R 2tk , FAL S LOMV SIXEBURILCMV LIX B, Ak SIX B
EYRih5SEQ 1D NO: 454 %097 % Fr Al A — 1 ik a A SO sAE , - H L AT LIX
B & 4id 5SEQ 1D NO: 4054 %090 % 41 [l — PRI LER F AT B AE , Horp e X iy
TF-SEQ ID NO: 40K MLk FEHI A7 B 10T9RE , AT iRLEE 1A S Ly s AN s R 7
[0012] AL HHIAPS K — R 2tk , FA S 1OMV SIXEBURILCMV LIX B, H i SIX B 254
M 5SEQ 1D NO: 4542 /097 % F A [F]— M b 2& 1 Ao S 3AE A 4 A S5 SEQ ID NO: 6
HAZDIT % A0 R — M A B O EAE , PP LIX B & 4w i 55 SEQ 1D NO:
4054 7090 % e A1 [A]— 1 LR FH BB HER IR A5 55 SEQ ID NO: 38 LG /090 %
AR 248 B P -

[0013] AL BHIAIS K — Pl F= 4R , 06 5 A B s 0K Fh AT 25 [RLCMY - SIX B ATILCMY
LIX B4 3= 400 .

[0014] AL HHIATE o — Pl £ 4, A (a) AA B 1995 25 0kr W B0 25 1) b i 25 1
[FJORFIH) « Zi AL AR 11 ORFIA A% &5 (A [ ORF I ANIZ A% Z 25 14 R ORF (1 ¢ DNA ; F11/ ik 2% % HH
(3P B DR AU S ILCMY . SIX BERILOMV LIX B K cDNA.

[0015] R BHIR IS K — A P A& B (08 SR 1 3 725, B4 A8 18T SRR i1
S PREFRA R4 32400 .

[0016] AL AT M —FhZ5Mnd 61, HA S A A LOMV. SIXBEFILCMY  LIX B35 5 11
ki, HA T SIX B U & 4w S5 SEQ 1D NO: 454527097 % 41 [ — 1 AR 28 L R 80l 13
HE, 3 H I FTARLIX BHE & 48 5SEQ 1D NO: 40 FLAG 22090 % 4 [l — ML I T
e AT«

[0017] AL HEIS M—F0 FIAE G 7 Th VRS A& R IR T i I LMY SIX B Al
LMV LIX B defivkr , Frh AR SIX B A 2 4 55 SEQ 1D NO: 4 1A % /D97 % 4 [l —1k
(B ER 1 TP B A , PP TR LIX B 5 4ihS S5 SEQ 1D NO: 40 A3 %7090 % 37471
] —PEL AR B B o

M35 AR

(00181  []1 . 45V ERBLEIEI¥IB1/6/ N, £ SE0KVA2 X 10E4. PRU/ Sk i B LOMVEY 2
T (WE) FHHEZH 850k, JHRa A= K Ut 7 R A B8 ORI IIRg i (n=>5 51/ 40) , K M 2%
ANOVAFIDunnett’s 2 HLLEAGTS ] T it

[0019] ]2 #5HFFBL6HHRAIIBL/ 6/, 0K LA2 X 10E4 PRU/ Bk S LCMVEF A=
P (WE) AR, A2 58 TR L it AT AR oK R (RICDSTARAE (n=5 5/ 4H)
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[0020] &3 #EATEBL6TREIYIBL/6/ NG, L850 VA2 X 10E4 PFU/ B ki S LCMVEY 2
U (WE) ANEE 20 Bk, 70 58 7R I sC AR AR 53 B>k EIFIRE 1998 2345 12 (GP33) CD8 T4
(n=5-5/41) »

[0021] &[4 5T FRMC38 IR 1B /6 /N, AR SR 0K A2 X 10E4 PFU/Zh¥ite ki S LCMVEY
AT (WE) FHER 2H 250k, Iiysg A= KR 11K (n=4 1500/ 4) , Bt - 156 T %t

[0022] &[5 #5Hy FRMC38IWRT 1B /6 /N, AR SR 0K A2 X 10E4 PRU/Zh¥iFe kit S LCMVEY
A= (WE) FIEE 20 d5 0k , 4558 1 1R 1 30 U A AR e g2 i T4m i (CD3Y) (n=4 150/
4) .

[0023]  [&]6: #5i7 FRMC38IWRT 1B /6 /N, AR SR 0K A2 X 10E4 PFU/Zh¥iFe ki S LCMVEY
A= FR (WE) FNEE 4L Epbk , 7558 11 RIE 13 0 240 AR et i e 2m it 2314 T41 (CD3'CDS”) (n
=4HZW/4) .

[0024]  [&]7 . #5H7 FRMC38IWET [1IB1 /6 /N, AR SR 0K A2 X 10E4. PFU/Zh¥iFe ki S LCMVEY
AT (WE) FUEE 20 450K, E 58 11RO LOMV (NPEE 9 +) D8 TR (CD8”) Jh4 T Mg S e 4 41k 2
(THC) (n= (3)4 A zh/4) «

[0025]  [X]8. 3 1 HEK293 THI A IR 4 it 2211975 (Jfili) < SkMM (F4E53) Ma-Mel-51 (P&
JF2) ~C643 (LR AR FIER veg 41 it AMC-57 (ZF 4k P3gg) FIB16F10 (PEZ8) i A dn iR
(NPEEFT) ,MOT=0. LY A=Y (WE, vefa 13) FIEE AL R AN #i] 20/ N

[0026] ]9 .3 it AEMCH 741N A SRR it Z2H1975 (fili) \Mame186a#151 (FEZ) €643 (H
PR ~FRUAE 41 22511950 (BIR) Tramp-C2 (FiA1JF%) <B16.F10 (2 ) AR AN A
JAWSTIFR SRR TN  MOT =0 1P A7 (WE) MTHEZHWE - C1 1355 53 PR SN il 24/ N Bk
A8/ NI o

[0027] & 10l AE AR FRIMYRE 4 ZMC- 57 (ZF4E AR FRMC57G4RME Al
IR AN AR A4 HIR P 4 ARFTC133HR R AR SNE HINE , MOT=0. 1% A= 7 (WE) A1
A B AR ING 148/ NI, 2% . W) da TR .

[0028] 11 T4 FI'Fr BRI 24 .

[0029]  [&]12:PA2 X 10E4 PFU/Zh¥ilikid 3 ALBEBL /6N, 73 5 I 575 LR AN E8 3K 1 LT
YA - o SRR F AT MR o

[0030]  [&]13:A2X 10E4 PFU/Zh#ilikid S ALBEBL /6N, 73 53 I 575 LR AN S8 3K W I
YA o SRR F AT MR o

[0031]  [&14: {550 KPA2 X 10E6 PFU/ Bk S LOMVES A= (WE, 513, ARM) FITHT4]
(EFEL3L,WE S) dhk/INEEL R (n=3 3/ 4) .

[0032]  [&]15: {550 KPA2 X 10E6 PFU/ Bk S LOMVES A= (WE, 5ef# 13, ARM) FITHT4H
(EFEL3L,WE S) dhkU/INEEL R (n=3 3/ 4) -

[0033]  [&]16: {550 KPA2 X 10E6 PFU/ Bk S LOMVES A= (WE, 513, ARM) FITHT4H
(EFEL3L,WE S) dhk/INEL R (n=3 3/ 4) .

[0034]  [E17: /550 KPA2 X 10E6 PFU/ Bk S LOMVES A= 78 (WE, 513, ARM) FITHTEH
(EFEL3L,WE S) dhkU/INEEL R (n=3 3/ 4) .

[0035]  [&]18:7ELA2 X 10E4 PFU/ ¥kt AT 7 #5417 B16 A 2R B /6 Zh , 15 TR
JEHIALT/ASTIMIE /Ko
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[0036]  [&[19: #EHTERBL6 MR 1B /6 /N, AR SR 0K UA2 X 10E4 PFU/Zh¥ire ki S LCMVEY
A (WE) ANERZH d5hk, SR 7RISR BB E v B NS B i (n=55#/41) «

[0037]  [£]20: #5H7 FRMC38HYRE1IBL/6 /N, AEEE 0K VA2 X 10E4 PRU/ B ik S LCMVEEY
A2 (WE) ANEEZH 50k, SR 1 LRIPR R Ere B IS BHE REE =4 -230/40) .

[0038]  [K]21 1@ =k A JRg4mi 2201975 () ~GIST-T1 (5 141Y) Ma-Mel-86af151 (22 Z%4)
AR R 4nfiE 2AMC- 576G (£F4E PR i VAR (NPEE ) MOT=0. 1T AR (WE) AT
R B INE 120/ NI o 25 - LOMVEEPRWEI) &2 1l

[0039]  [&[22. 1@ xk A R4 2H1975 (fifi) Gist-T1 (%) Mame186af51 (22 Z355) Fil
FEURE 411 AMC-576 (ZFAEPRIER) FR T U4l (NPEE ) MOT=0. 18P A=Y (WE) AEE 4
TR ARSI 1120/ 1NmF o 2% LOMVEERRWEIR) & 1 o

[0040]  [E]23 . B Fh o LI A LA B ILARINE A E B LB LA (SKMM) il B 41 i 5 A549
FIEEF4E YR 41 ZAMC57G (100 00041 /L) , FHAd H R AMOT = 0. 1 LCMVEEARWE JWE -
C113(L) \P52-C113(L) \I181M-C113 (L) 5kR185W-C113 (L) Ji&ZL . 20/ NI i, X 4n s b4 LMy
P A (NP, FOEVLA) OG0 PN et o 8 12 i s AR AT JEALLOMV I 4 it (LCMV. NPY) [
I Tl o 25 . LOMVESRRWE) & il .

[0041]  [E]24 . 5 A2 A\ AP TT A M AR PR BRUIIRE 41 i RMCE TG (21 4k PIR) Fh T
SFHIIE MOT=0. THUEF A2 (WE) FITEE 4RI 48/ N, 2% wILa R .

[0042]  [&]25 . #EHTERBL6 MR 1B /6 /N, AR SR 0K UA2 X 10E4 PFU/Zh¥iFe ki S LCMVEY
AT (WE) FITER A2 0k , JIRg A K v 7 R AR S8 7R g o i (n=5 20/ 41) , KA
ZANOVAFIDunnett’ sZ HEELEASES FH T i1t

[0043]  [&]26: #EHT R BL6 IR 1B /6 /N, AR SR 0K LA2 X 10E4 PFU/Zh¥iFe ki S LCMVEY
A2 (WE) FEE A J50k , 78 55 TR 3 AR AR 3 A 2k [ dLNATIHYRR 1095 B ek (GP33) Al
CD8 TN (h=>5-5¥/41) -

[0044]  [&[27 . #EHTERBL6 MR 1B /6 /N, AR SR 0K UA2 X 10E4 PRU/Zh¥ide ki S LCMVEY
A=A (WE) FEE A Z0k , 78 55 TR 3 AR AR 3 A 2k [ dLNATIRR 11095 B ek (GP33) Al
CD8 TN (h=>5-5¥/4D) -

[0045]  [&]28 . #EHT R BL6WET 1B /6 /N, AR SR 0K UA2 X 10E4 PFU/Zh¥iFe ki S LCMVEY
A2 (WE) FEE A J50k , 78 55 TR 3 AR AR 3 A 2k [ dLNATIHRR 11095 B ek (GP33) Al
CD8 TN (h=>5-5¥/4D) -

[0046]  [&]29 . #EHT R BL6 MR 1B /6 /N, AR SR 0K UA2 X 10E4 PFU/Zh¥iFe ki S LCMVEY
A=A (WE) FEE A B0k, 78 55 TR 3 AR AR 3 A 2k 1 dLNATIHYRR 1109 B ek (GP33) Al
CD8 TN (h=>5-5¥/4D) -

[0047]  [&]30: #5H7 FRMC38 YR 1BL/6 /N, AEEE 0K VA2 X 10E4 PRU/ B ik S LCMVEEY
AT (WE) ANEE 2 sk, R A= KR 11K (=4 H128h#/40) Kt -de T 4eih

[0048]  [X]31 . 57 FRMC38IHYRAI1IBL/6/ N, AE B 0K LA2 X 10E4 PRU/ B ik S LCMVEEY
A= TR (WE) FIER 2H 2850k, 15 7 T 988 #5 P52 -FP7-C113 (L) 41 (n=3) #h Gt B /LT
XTHE) | 7E A8 11 R e AN AR e YRR TN , n =4 50/ 45

[0049]  [&]32.; #EH7 FRMC38 YR 1UBL/6 /N, AE SR 0K VA2 X 10E4 PRU/ B ik 4 LCMVEY
A= TR (WE) FIER 2H 2850k, 15 7 T 988 45 P52 -FP7-C113 (L) 4 (n=3) # Gt B /LT
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XD ARS8 1Rl It s An AR 2 R Tl Bh 40 , n =4 5h¥ /4%

[0050]  [&]33: #5H7 FRMC38HYREI1BL/6/ N, AEEE 0K LA2 X 10E4 PRU/ B ik S LCMVEEY
A= TR (WE) FIER 2H 2850k, 15 7 T 988 #5 P52 -FP7-C113 (L) 41 (n=3) #h Gt B /LT
XD AR 28 1R It s AH I AR R A SV E T4, n =4 20/ .

[0051]  [&]34:4hHE(naive)Bl/6/ N, 7E 50K DL2 X 10E4 PFU/Zh¥i kit 5 LCMV T A= 7
(WE) FIEL 2R3k, 28 2 AN R T4 A f-LegendPlex (n=3Z#/41) -

[0052]  [&]35 . #EHTEBL6FEA 1B/ 6/ N, R R 0K VA2 X 10E4 PRU/ Zh¥ ik S LCMVEY
A=A (WE) ANERZH d5hk, SR 7RISR A I E ae B IS BHE A (=5 51/41) .

[0053]  [X]36: #5H7 FRMC38 YR 1B /6 /N, AEEE 0K VA2 X 10E4 PRU/ B ik S LCMVEEY
A=A (WE) ANEEZH 50k, SR 1LRIPR R Ere B IS BHE REE =4 230¥/40) .

[0054]  [&I37.DL1.5X 10% U /mLI) BB, FIMOT =0. 001 [ LCMVESRRWE-C113 (L) \P52-
C113(L) 5kP52-WE (L) &Y FreeStyle 293-FEJFANM - /E A 712.24.30.34.40.48. 7241
96/ NIFGR | IB Lo 1 1t 25 BETE B i B 20 AT b T TR I LCMV IR B

[0055]  [&]38:LCMVE;FEA.WE,B.P52,C. ArmstrongMID. 7o 13[1LIX B SIX B .GPC NP, ZP
FILPRIAZIR M S 5L 7 41 o

BASLiE A

[0056] SR A B AAEWE RERR I BOm 1 FT LUSE A T LIX B B Je O aE , TWE
AT ELOMVERRIISIX BN B 1 5 DTk AL, A T dnArms trong B0k vl 1 3REkk
(1 73— FRLCMV Bk S B AT AT A AR X B A RWE B BRI LIX Bk A — P E g 20 511
S R, BN PRI IR B0 RHIE , (U4 AENHP AR E S S i D ot .

[0057]  ACHITSE A A BAT A IR, SLOMV WEREARATILL , €3 A N B0 14 15 A Dk
[FILCMV WERRIYISIX B e sl HATT A A A S0 1 158 DTk vl 1 38k Arms trong
BEPRILIX B o sl HAT AW 25 5 ik (Rl A iR va 7 ) B EGE 1M T o X il
Joi B B MR AN FL AR A AR NHP G 147 20 W ol K Bl Fh 75 S 0 955 JHE U 358 95 11 L CMV s e P 7 9
(Rivieres, (1985) Journal of virology,55:704-09;RiviereZy, (1986)Med Microbiol
Immunol,175:191-2;Baccala®y, (2014) Proc Natl Acad Sci USA,111:8925-30;01dstone
% (2018)Proceedings of the National Academy of Sciences,115:E7814) .

[0058] 7S FRAR 1) A B K SOFERN 3 JEmA 15 ZhWndEA T RO 7S A S5 ub B, S5 LOMV. WE S ARAH
bl AR W EET 4H & 1 5 H A PSR S0 1 (BAE IR Sopte) (56p116.17.18 1947
35) o 1k 8 5 SR SR SR B (190 B0 T DA AR B s (M ) axX B 7 iy ] DAAE A= 7
A RO TR 15 B L4 AL FR , i PRI 13 AR LMV s bk 1 B0 MR 15 21 AT, BT Bops i
ARG BOR MERIRE 2 (S2hERI10.21.24) o

[00591  HT-AE AR A 4o b ) &2 iR 1™ EEREAR (Rik > 1006%) (SETafistng) , 2
R IR BERURT T Swo A S HESDH A PN 5 S B0 40 i PR FO7 J T R ORIEAIS, RTINS TR AS
FFAEATA A S 28 B BORPEE S (SI12-17) BG5S B8 N B S WE 5
PRATAEIISIX BT 1 3 BRI AR I LIX B (R s MR, A S (0 2 e [ 1 3R AT
AEIISIX BT AIWE BEARAT AR L IX BT (190 B0 s RIS I &2 i, i SR T WERT v
135 PRI B0ty B H Lk SIX B e 1 ik
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[0060] Y JEGLLCMVINS , I HUNH 5 U5 AR IR 2 et ((Schnel 14, (2012) PLoS
Pathog,8:e1003073) ) JFVB/INR i A& 2 S HH I AR , G4 /)Ml ek DS A - 20 i
It o L) S, FVB/N R R B AU T Sk HP 11 LOMV 3 A0TSR AR 2 HH i AV A i PRAE IR
(Schnel1%%, (2012) PLoS Pathog,8:e1003073) - #R1fi, SHLOMVEFFRWE T 13 FlArms trong
AR A S 514 - 1THp R AR W 9 S0 B A S BE R s, A S B0 I
K (Tiver pathology) sk Il PVFEHR T EAEIR .

[0061] 7R A& WP s URL T Il RO &2 i — B 22 HL A A RIS R e A T ik
FEI A TR = s T WERERRI st /E ] (Kalkavan®:, (2017)Nat Commun,
8:14447) o AR WP s MR T LLEAT SN MR DABS IR g a1 (S - 23) o b2
&1 ] B RGP B 18 LM/ Bk 18511 %8 4% , el stArg 185—TrpHl/tkIle 181—Met. 3fR
b I A R A BRI A (S 25) RSB SR O HUMYRE R (] A AT AR T
[FIWE - Sl 1 PRI IR 2 (SLTEI34M138) o $hRaE , LOMVI B 1 = EHH 0% AN DA
BARRIE (directed) , 5 Ras B Hom 85 &2 V98 FEAHOC (Lang %, (2010) Cell
Physiol Biochem,26:263-72) . GWEEHRAHLY , I 2B 100 s R0k m] LA 3 250 B 5 1) - )]
LOMVE [F) TR 2, 13X 42 B0 s R AL, o LR AS B o A i R st 2 48
132 CLEf5135) o

[0062]  ZESEmi R, H T2 KoMk (ThURIMIE 28 4Rt R ) s B e (CDST4H i) 5
B  BE AN R LOMVIiR M BR s Sas B 164 (P10 (Lang®, (2010) Cell
Physiol Biochem,26:263-72;Schnell%, (2012) PLoS Pathog,8:e1003073;01dstone%s,
(2018) Proceedings of the National Academy of Sciences,115:E7814) . ANHI15 1 % HH
Ny b A - R R 2 55 1 A= U LOMV E5: PRArms trong « Gl LIRIWEL) £ i A - B AL,
(A - 2 B9 B DR 1) SR8 B 25 5 A 25 AT o X — W 46 RN 1 TN - o 0l EL )
T IFN-a, 75 A U = 4t i A - 7KOF 5 25 sh W B b 1) 28 5 461475 4 5C (Schnel 155,
(2012)PLoS Pathog,8:e1003073) o HEDAT b , A K IR s UL 1] A5 ke J 15 5 1 5 AR
[ IFN-oANIEN-y /K~ LR 128113) , X 5B Z R 1 5 25 AR IENA - S0 A3 27 E ]
BEME (Baccala®, (2014) Proc Natl Acad Sci USA,111:8925-30) o [HtAh, JRGLSH [F AN
TR BB L RANEE 3R AL A 4RO IR 1~ TL -6 FTNF -l M TL- 100 1] {5t 5B AK , 3 2 s 4%
Hll 5 (Lang®E, (2010) Cell Physiol Biochem,26:263-72;Schnell%, (2012) PLoS
Pathog,8:e1003073) .

[0063] .7, AR W s ks, KA PR el = i 7 e AT I B g Dhse, (BT R0 H
TR R A, I T B R R AR N R R T s A

[0064]  [RIH, A& HHVS M —FhEAHLCMV SIXECAILCMY LIX B9 20k » SIX B0 & 4 il
55SEQ 1D NO:4A7ZE /D97 % Fr A ] — VRO EE TR BRAE , O H I LIX B 5 2
5JSEQ ID NO:40HA %7090 % 1l [rl— 1 LA A I T BE A «

[0065]  SIX Btid il DA & g itz s (A I T IS A o i24% 85 11 7] S5 SEQ 1D NO:6 HA7 /b
97 % R AR —14

[0066]  LIX Btk Al EFELIX B o iZLIX By Al & 4 i 55 SEQ 1D NO: 38427090 % 3411 []
—VERZ4E RO T IR P AE o

(00671 fadetth, A W95 25 RIURL R YD RS B3R, BE A0 s 1 g Ik B2 441 i 1 Jik 26 D fia I
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Fegpi a5 (LCMV) kT o

[0068] M A= 7 YDy w5 1 DX 20 [X BORTORE 2 A4 B A1 o EL A, vk 22 5L N 41 S
[X BEFILIX BEAL R » SIX B4t 4 ABGPAINPIIORF o LIX BE4RALL A (A FNZ8 1 o PANX B )3
JER EM5 K13’ UTR.

[0069]  fedetthy , AL IO 2 B0k (0 5 5 M A= 0 PR 5 1 6 DA 21 DX Bk v P JE PR 4 X
B o X R SIX BT 2R LGP AINPIJORF , AILIX Begmb L s I ANZEE o ESIX B L, Zrtidpi
25 FMORFAED JERIEIX (UTR) B9l B, A% 85 7E3” UTRIHE I N o AELIXEE |, 4afdLas
[FJORFAES UTRIFE T, 4t Z e I ORFAES UTRIFS T N o R, Dt , AN T 115 29
RIIFERN T B A I RIRAL ¥ o IR, fe et , A & B 905 2 kT LA 0UX B TR 4 o A 15k
b, A A W9 B3 AURE (1 325 PR 28 P A ST iR 1) — N LIX BT — S SIX B Bl LCMY SIX B 135,
HAME S48~ T-SEQ ID NO: 141121031 ~AILCMV LIX Bt B ME 92457~ T-SEQ 1D NO: 2.
1222132,

[0070]  LOMVIY)) UFhEE e A A B 553 « JUASCHT T, LOMV “WE” | “EEHRWE” | “WERHK”
T FEHATSEQ 1D NO: LAI2Hr RIS R 2 X B ILOMV o QAT T, LOMV “P527 L “P52-WE” |
“EEIRP52” | “PH2EFIR” AR R AR MRWERI AR /AT A ), HLAASEQ ID NO: 1IN 2R gL A
HIX B ARSCRT L, LOMV “Armstrong”  “BgFkArmstrong” \ “Armstrong ik’ Z5 2 FELCMV &
FiArmstrong 53b, FHAASEQ 1D NO: 21 FI22 7 = 19 L AL X BE o QA ST AT, LOMV “Ha
137 4C1137 \ “BbkoalE 137 L “polR 1 38R S 5 LA SEQ 1D NO: 3TAI32Pr Ry A ZHIX
EEIILCMV .

[0071]  ORIE “WEEE 117 “GP” AN “Ga 117 W] B4 fli T, FRLOMVAT AL RO & 11, Ho o 5
SEAREE AR R A R A OISR T-SEQ TD NO: 4. 1424 F134 4 i (4 O LA
(AR S~ F-SEQ 1D NO:3.13.237133.

[0072]  ORGE “LER 7 RN “LP” A] B (il $ELOMVAT AL [IRNAZE S L LA 1 I Ui 1 51451
7~ T-SEQ ID NO:10.20+304140 Gt Las [ L R O i B 4 52451~ T-SEQ 1D NO: 9192971
39,

[0073]  ORGE “BxEa 7 N7 FNP” AT G el Y, FELOMVAT A= AOAZ 88 1 - A4 i I
PESASI 7 T-SEQ TD NO: 6162678136 « 4hiA% 25 (1 I EE DA (i B 1 549175 F-SEQ TD NO: 5.
15.25H135.

[0074] R “ZE5 7 5k “ZP” A A fl ], AELCMVAT A1/ NR 4R EE 11 Z (small RING finger
protein 7) Z#&& AMBEHHYESF7R T-SEQ ID NO: 8. 18 28K138 - 4t Z 8k [ (3= A R i BH R
SFRTF-SEQ 1D NO:7.17.27F137.

[0075] A& DA AR B0 b 1, Frp 55SEQ 1D NO: AR IR A - AIAHEL , 24
A SR DR N AR A, S5SEQ ID NO:4fr/~IMHEE A AL , 1%
B2 AT/ A7 5 1811/ 5 18540 A0 B % /D — A SRAR I S AL IR AR AL < AR T i e, S5 SEQ 1D
NO: 4A4HLE , 120 AR T B B 2 84 AR aX B0 B AL e 4 s H Arg 185—Trp
Fille 181—>Met. [Nt , o SEfvks 1] LA EATARAT— N o83Z s L e by > 584z

[0076]  AAYEESZHS AR, U hiE B — A AR SR AE AT A LCMV ) L)
B8 (BIanPTRE IS ) | i 5 E T 284 (R A B LMV H e 3L R sk 2 (A i e 2848 HIA7AE
T
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[0077] A BHIR A MUk A LA 1, FE A B T-SEQ 1D NO: 401 2814 2 K7 2 A
E 107940, 1%L LS BRLy sLAANI R SRR R AL L b , 7020 B 1 S AR R A AR E
TSR, AR et h Fh MR S K PR R IR R 2, 2 B et o) Asnik G n, A L et
Gln,

[0078]  RiE “GUIEIR” ol “RIERR IR W S AR FAT FARGIER A W E W R R , Bl i
H A MR : WL (AlapkA) s R 5R (ArgskR) s KAWL (AsnskN) 5 KL (Aspik
D) ; VMR (CyskC) ; A=t (GInkQ) ; %R (GluskE) ; H2fR (GlyskG) ; 4% (His
o) 5 R (Tlek D) 7ol (LeunkL) 5 HiaR (LyskK) ; AR ZER (MetokM) s RN 2
(PheikF) ; iliZR (ProukP) ; 225K (SerikS) ; 2R (ThrikT) ; (45 (TrpukW) ; & 2R
(TyrskY) ; FIGs 2R (ValokV) B i Z2 00 2281 A poak o7 I ) 2l 3 iR o 31—l
BEVE T, B R IRAFAEIIFRIE S ML R4 (1) 8K« B U8 PR U8 21 U8 2 SR
SR 5 (2) RS IKME « PSR 22 SR I BB R I s v S B 5 (3) P . R A&
FR A ETR 5 (4) Bl : 212U =R VRS 2R 5 (5) s kI A FR AL « H 2R T 2R 5 A1
(6) 5 7 I : (2R T 2R R N 2R o A2 — BB S 5 5P, B4 n] R R X B 2 0 —
R IR 3 — 28

[0079] A BHIR o 25 0k 0 25 SIX BOMILIX B, HrR SIX BRI e fiT A H LOMV & MRWE s AR
ik, B ARLIX B e fiT A= FILOMVER PR e A 13l AR Ak

[0080]  LIXByAEAm] DL S IHLIX B M 7 2 A 2 /D 2983 % ek i 2 /0 2984 % L e
/02185 % ALk 2 D £)86 % et 2 /D 2987 % Lk D 2988 % L i & /D 4
89 % I 25/ DZ)90 % At A /D 2991 % g 2 /D292 % Atk A /D 2993 % ATk
o2/ 2994 % AL 2 /D 2995 % AL /D 2996 % L /D 2997 % AL D 2
98 9% LI F /D £599 % LR ZE D 4199 .1 % AL E D £4599 . 2% Lk F D 4
99.3% ez /D299 . 4% Atk E /D £)99 .5 % kb E D £)99.6 % i 5 /D 4
99.7% A Al —M A 2 /02999 7% e 25 /D 2999 .8 % et 22/ £799. 9% 1Y
FrAAl—1 .

[0081]  ASCATFRR Rk il B 5 Ml Fr Al sk st il Nl i A4k M LIX B, By
WP HIESEQ 1D NO: 21831 HRINf A A 2 /D283 % et 2 /0 2984 % sk ith & /)
2185 % AL E D 2186 % L1 Z /D 2187 % L /D 2488 % Lk /D £989 % Ak
peh D290 % ki =D 2991 % Lt = D £992 % Atk D 2993 % Ak D
2394 9% AL E D 2995 % AL F /D 2796 % Ui ZE /D 24197 % Ak /D 2598 % AL
DeZE DZI99 % ik 2 D £799. 1% e = /D £999. 2% A = /D £999. 3% ik
M7 D299 . 4% At /D £)99. 5% sk i 2 /D 27996 % Lt 2 /02999 .7 % 17 4
[l — , e 2 /D 2997 % AR e 2 /D 299 . 8 % Al 1e it 2 /D 299 . 9 % 1 41 [l — 1,
s e 5 SEQ D NO: 218831/~ FE AT «

[0082]  SIXByAR AT DL IS IX B 7 M A 257D 2986 % Aok 2 /> 2987 % L et
/02188 % Lk 2 D £)89 % e & /D 2590 % ALk D 2991 % i & /D 4
92 % e 25 /D Z)93 % Atk A /D 2994 9% A g 25 /D295 % Atk A /D 2996 % ATk
HE /D297 % ALk D298 % Lk A2 /D Z)99 % kb R D 2799 . 1 % kit E /D
£999.2% ARk 2= D0 #199. 3% L 2 /02799 . 4% A ve = /D 2999 .5 % AL = D
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£399.6% Lk 2 /D 2999 .7 % [y A ] — 1, ot it = /0 2999 .7 % L sk &2 /D 2
99.8% e F /D299 9% ) A A —1E .

[0083]  IKSC/N T s kT AT AT 0 23 XA e A1 el I e R 12 3 A1 A I SIX B, FITadk
HIESEQ ID NO: 1Ek11Fr7RIM 7 A B AT 202986 % L detth 5 /0 24987 % et = /D 2
88 % e 2 /D £989 % it 2 /D £990 % e 2 D291 9% L de it /D 2992 % At
o220 2993 % AL /D 2994 % AL /D 2995 % L /D 2996 % AL /D 2
97 % e 25/ D298 % el A /D 2999 % AR 2= /D299 . 1 % Rk /D £99.2% .
ez /D 2599 . 3% ALk 2 /D 24199 . 4% ALk E /D 2799 . 5% Lk % )0 #£199 .6 % «
ki /029997 % [ AIIE —1 , e i /0 2999 7% e 2 /0 2999 .8 % L ide it &
/D2399.9% I A Al —1E, sk bt 55 SEQ 1D NO: 18k 11 FrRi - ZIAHTA] .

[0084] 7K BHTY) £ A LOMVIT o5 SRR s £ 75 SIX B MILCMY . LIX B, HH TR SIX Br e 2
4 S5 SEQ 1D NO: 4545 %7097 % FrAll[A—VERIREE AR R SAE A 4R AL 5 SEQ 1D NO:
6 H A7 5097 % A [Rl—VEMRZ A 1 IR EAE , OF H I FR AR LIX B R 2 4 S5 SEQ 1D
NO: 40 HA % /D90 % J7 41l [A]— PR LA 1 I TR BAE g A% S5 SEQ 1D NO: 38 A3 % /D
90 % -4 [Fl—E R Z 25 1 O T ST

[0085]  ZKSCONTFI) gt a (I T IS0 A AT LAZw A S5 SEQ 1D NO: 45k 147w [H) 341 .
HEDZ)98 % e 2 /D298, 5% Akt 2 D 2199 % A deh 2 /02999 .1 % ATk &
02199 2% ARk & D299 3% Lk 2 /D £199 .4 % ALk & D £)99 .5 % L &
/D#399.5% I E /D £999.7 % FEAIIE—MERI A, sk e iS5 SEQ 1D NO: 45k 14F)T
I AARR 41

[0086]  RSCONTF I gmAbias (I JT U BiAE AT LA 5 S5 SEQ 1D NO: 35k 13l R [f) 3741 .
HEDLZI8T% et /D> £188 % ALt /> 2789 % Ll 2 /D 2990 % L e 2 /D> 2
91 % e 2 /D £992 % ARt 2 /D 2993 % e 2 /D 2994 9% (et A /D 2995 % At ids
o2/ 2996 % AL /D 2997 % AL /D 2998 % L /D 2999 % AL /D 2
99.1% L1 /024199 2% kb % /D £)99 . 3% e 5 /D £)99 . 4% AL E D 4
99.5% L ZE D £199.6 % AL /D £199 . 7 % A [F— k074, sk s 5 SEQ 1D
NO: 3k L3FT R T ZIARIFI 341 o

[0087]  RSCOATF I GRASLER TR EAE i PAZRAS% 55 SEQ 1D NO: 305k 40 7w [¥) 3741 .
HEDZI91 % Aeietth 2/D>£192 % ALt 2 /0 2993 % Lt 2 /D 2994 % AL = /D 2
95% e 2 /D £996 % Akt 2 /D 2997 9% Rkl 2 D 2998 9% A de it A /D 2999 % A
M2 D299 1% e 202999, 2% ki = /D £999. 3% Akt = /D £999 . 4% ik
M5/ D2)99.5% it 5 /0 £)99.6 % A de i 5 /02199 7% Fe A Rl — 1R A, st g b
5JSEQ ID NO:30sk40H 73 AIAHFEI 741 .

[0088]  ASCATTIWGmASLER TR B AHE P LA S SEQ 1D NO: 298 39 I A A A &
/DHI83% AT /D 2184 9% AL uEHh ZE /D 2185 % LI E /D 2186 % L E D487 % |
et 2 /D £988 % ALt £ /D289 % At 22 /D 2990 % e 2 /D 2991 9% et &
DAI92% AL E D Z)93 % AL E D Z)94 9% AR e E D £)95 9% e ZE /D 2196 %
et /02997 % st 2 /D298 % e 2 /D 2999 % ARkl 2 /D 2999 . 1% Ak
F/D#199.2% kb D299, 3% i 2 D £)99. 4% e E /D 4199 5% Atk b

16



CN 117241812 A W OB P 10/24 71

F/02999.6% ik E /02999 7% ik i Z 029998 % sk b #4999 .9 % (1) 41 [F]
—VE, Bt 5 SEQ 1D NO: 298k 39 7~ 7 AIAHIA] o

[0089]  ASCONTTI gmhiAZ s A I TS A i) AZwA% S5 SEQ ID NO: 65k 16 HT:— i 7
(B A D 2998 % AL e 2 /D 4198 . 5% AL ZE D 2599 % e 5 /02999 .1 %
e Z D £199. 2% AL =D £199.3% ALk b E D299 . 4% AL = /D £)99.5% .
etz £599.6 % ki 2=/ 2999 . 7% Al Al — PR Fe Al sk e de i 55 SEQ 1D NO: 61k
L6 FAE—T AT 3 SRR 741

[0090] S THW gtz s A TS BAE /T A S SEQ ID NO: 5ul 16 A &
/L2186 % AL /D ZI8T % AT ZE /D 2188 % LI E /D 2189 % L E /D £590 % |
et /02991 % e 2 /D292 % At 2 /D 2993 % Ak 2 /0 2994 9% et &
/L2395 % AR E /D 2196 % AL /D 2197 % AL E /D 2598 % U E D £599 % |
e Z D Z199 . 1% e =D £199. 2% ALk b E D £199 . 3% AL = /D £)99.4% |
etz /0 £999.5% e detth 2 /0 £999. 6 % A dett 22 /0 £999. 7% H e A1l IA] — 1, skt de it
5SEQ ID NO: 58k 157~ AIARI o

[0091] RS TF GRS ZER TR EAE 7T PAZRAS 55 SEQ 1D NO: 285k 387w [1) J37 41 .
HEDLI % e E D292 % L E D293 % Rk R E /D 2994 % AR D 2
95% e 2 /D £996 % Akt 2 /D 2997 9% e 2D 2998 9% et A /D 2999 % A
M2/ D299, 1% e 20 £999. 2% ki = /D £999. 3% Akt = /D #4999 . 4% ik
H /D #999.5% e /029996 % A 2 /D £999. 7% Fe 51 [al— M A, sk et
LJSEQ ID NO: 285k 38H7= I3 AIAHFI 741 .

[0092] ST GRS ZER TR HE P LA S SEQ 1D NO: 27u 37 F A A &
/DHI849% ARV E /D £)85 % AL ZE /D 2186 % LI EE /D £)87 % L E D £)88 % |
et 2 /02989 % i 2 /D290 % At 2 /D 2991 % ARk 2 /0 2992 % et &
/D#393% AR ZE /D 2194 9% ARSI EE /D 2195 % AL E /D 2996 % U E D497 % |
e 2 D298 % e 2 D £)99 % e & D299 1% e 2= /D £999. 2% 1k
M7/ 2799 3% sk i 5 /02999 .4 % Lt 2 /D 2999 5% e 2 /D 29996 % ik
7D 2199 7% (1A FRl—VE, 5 H9SEQ 1D NO: 278k 37Hrr 7 AIAHIA .

[0093] {06 1090 25 R 0 A LOMV SIX BEFNLCMV  LIX B, o i ik SIX B A0 25 4 5 SEQ
ID NO:4k14 (GLFISEQ 1D NO: 1452 ki) HA 2098 5% e Al [A]— 1R bHER 11 i I TS
BEAE, FI4As5SEQ 1D NO: 68k 16 GLHISEQ ID NO: 16,2 ki) HAa % 098.5% 7 4l[H]—
VEMIRZER 1 IR EAE , OF H PP AR LIX BB 274 S5 SEQ 1D NO: 301,40 (FLFHSEQ 1D
NO: 4052 L2k 1)) FAT 27095 % Jr AI[A]— PRI L A TR BEAE , AZmis 55SEQ 1D NO:28
138 (FLHISEQ 1D NO: 382 feidkir)) HAg 2 /095 % 4l [l —VE M 248 (A IO TT el iAE

[0094] {356 Y09 25 R 0 A LOMV SIX BERILCMV LIX B, o fir ik SIX B A0 25 4 55 SEQ
ID NO:45k14 GLHISEQ ID NO: 1452 fLakit)) HoAr 22098 % Fy Al [H]— P (b as 1 I T I8 ) 132
HE, F14RA55SEQ ID NO: 6k 16 CLHISEQ ID NO: 1652 flLiski)) HA %0 98% Fr Il [ —1: i
et AT IRBE A , O FORCHR A LIX B0 2 4% 5 SEQ 1D NO: 305k40 (HLFRISEQ D NO:
40,2 L) BAT /098 % Al [l — MR L E IO T , Angmas S5 SEQ ID NO: 281k 38
(HHISEQ ID NO: 38 Ae)) FA 22098 % Fy Al [Fl— PR Z 28 11 9 T AT
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[0095] 306 (1095 23S0k B LOMV SIX BEAILCMV LIX B, o ik SIX B4 25 4 il 5 SEQ
ID NO:45k14 GLHHSEQ ID NO: 142 ery) FoAa 2099 % 341 A — M (R I R s el 12
HE, Mgt 5SEQ 1D NO:62k16 GLFISEQ 1D NO: 1652 fiak ) HAg %099 % 41 Al —1: 1
Rt AT REEAE , 7 H LA AL IX A 24 5 SEQ 1D NO: 305k40 HLFISEQ ID NO:
402 1) FA 22099 % Fp A [Al— P ILER T U IAE , FIZmAs S5 SEQ 1D NO:281k38
(HrpSEQ 1D NO: 382 (ki) HAg 2099 % Fr- Al [rl— 1 Z 2 A T T I AT -

[0096] {106 [10955 R0k £ S LOMV . SIX BEFILCMY  LIX B, Forb TR SIX B 40 25 4l HL AT SEQ
ID NO:45k14 GLHISEQ 1D NO: 142 fLrkit)) B i A m s (1 i TE S EATE , Fgmad B
SEQ ID NO:6uk16 (LHISEQ ID NO: 162 {Lery) At A1 A% A S st , 5 HL
HFTIRLIX Bt & 4% H A5 SEQ ID NO:302k40 GLHISEQ ID NO: 40,2 fLiE i) AT s 4l L
AT AR, Fge il H A5 SEQ 1D NO:285k38 (FLHISEQ 1D NO: 382 {L1kit) Al -4l
785 A IO TE IR A -

[0097]  H 260955 B0k £ S LOMV . SIX BEFILCMY  LIX B, Forb TR SIX B 0 25 4l HL AT SEQ
ID NO: 4ffr 7 B ORI 11 B0 U BAE A 4w A% LA SEQ 1D NO: 6Ffr 7 F1 A% 2 [ T
TR RAE , H H I FP ATALIX B U2 4B A SEQ 1D NO: 40f7~ AL (A IO TF b A
A SEQ ID NO: 38T A1 Z 8 A I Ul AT o

[0098] {11955 R0k £ S LOMV . SIX BEFILCMY  LIX B, Forb TR SIX B 0 25 4l FL AT SEQ
ID NO: VAR A A A5 1 O TRC el iATE , AN LA SEQ 1D NO: L6FT A A% s 11
TR SAE , H B P FTALIX BE S 4 A SEQ 1D NO: 40T AL (1 el 5
HE , Fgah ELASEQ 1D NO: 38R 41 785 (A I TT I AR -

[0099]  H 610955 R0k £ S LOMV . SIX BEFILCMY  LIX B, Forb TR SIX B 40 25 4l FL AT SEQ
ID NO: 4ffr 7 B ORI 11 B0 U BAE A 4w A% LA SEQ 1D NO: 6 7 F1 A% 2 [ T
JAAHE , I HIL R AR LIX B R 24 hh AT SEQ ID NO: 307wy MM LER TR BE 1A
Mty HATSEQ 1D NO: 28H 7R 7 A ZER 1 T b AT

[0100]  He 10955 B0k £ S LOMV . SIX BEFILCMY  LIX B, Forb TR SIX B 40 25 4l FL AT SEQ
ID NO: VAR~ A A A5 1 O TRC el iAE , AN LA SEQ 1D NO: 16FT A A% 5 11
FERCSAE , - A FTALIX BEA S 4t HATSEQ 1D NO: 30T/~ 7 AL AR [ 1 bl 3k
HE, FNZmtd ELASEQ 1D NO: 28R A I Z48E F I F IS 1ATE

[0101] Rttty , A2 H 0 5 Uk AN B 255 S YRORF o A1 N SO g “ S IHORF” 2 70k H
LOMV_Z SN A=A JORF AL/ Bk i A T8k 75 585 FI FRIORF .

[0102]  ASCRl FHROARTE “RZBR” 185 7] PAFEDNAELRNA . DNAFIRNAF AN [A] 2 ABAE T2 A TR
S DNAF BRI 1) 5 A Mg T T PRI IE | T RNAFRZ PRIGEE oy 1 T WL, FE A R
IR AN RE F o oh “€ A 1 3¢, Fon] DUFB IR e (DNAHR) B JRIEEE (RNAHD) o
[0103]  QUASCAHEMZIRIY b B SR R, RGE “Zidd (“encoding” B “encode (s) ”) 75 M —
T B X A IR , 12 51 ] DABRE R FRIZAZ TR 2 W 1 R 8 S8 R 7 411 o TR i 471 ]
DA S Gr DB 41, th P] DA 25 5 g A e AN BER 51

[0104]  SETASCAFFHIRF A “Fe ARl —VE 2 (%) 7 Bi0E SR - A0 R A - TEE A 5
SINIAIBE nfg 2, DR R AR — M E 080 2 5, E AT RSy B 2
ARl VER 550 2k A 5525 e 1) S SRR TR A b IR T AR ] 1) S SRR 7k
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SRR H 43 20 T e 2 5B e A1 [R]—14: 15 43 Ee B IR Boo Al ik A 5 AR
NI & R RSB, B it 128 2w T o AT LR, U 4NBLAST \ALTGN ik Megal ign
(DNASTAR) B o ARSTUSEARN B3 AT LARAE IR EE N 18 2 248, BAE s Lu e e A1
R IR R EEN FIT AR AT B3 A ST A TR HIR FE A2 anitt o8 T HiE 741
[P, (5 ANRNAFRR)) BRIGENE RT AR IR 5 (G AIDNAFR ) JR JERrene AH IR o

[0105] QAR AR “IEs” 5 Mopd i A 45 78 i = (41 NI BE IR A RE
i B I AR 1A/ 575 S A A - (R TR . Pia it , A% B s R R 2 I R
1.

[0106] QAT F, ARAE “TEEAE” U5 Mol 3 i, B e N 25 7 15 4R B /7o et
AR B B R BT TR o

[0107]  RiE “HEHIRE /1" e 4 A M AL A rh i B A Lk s e Y i fe

I H B A AR TR IE F A At — 22 1A Rl L, A 2 I aE S &
T B T AR AR REAE I I 5 56 DR A 4 = i o JC b, A R DA RO B k2 2
GEEVALDE

[0108] AT F, A8 “Bom ™ U Mo 85 5 REBSR AR /7, BV s 0T A= P14 75 5 1) e
e

[01091 A& WP 5 5 R0kr R A A 0 I AR TRBRAIG, S LOMVESRRWE A/ 5 (0 5 5 i ik
FEURARIR] I SIX BRI AISEQ ID NO : 2 7= FILIX B FRIA 2RI AH LY , it i e A= KR BaAI
F/Dog— RS a2 AR R A, O e e B S L AR ) o3 A T Y
EJLOMVERARWEAN/ ok 25 595 i WUk AR A 1 S IX BT ZNSEQ 1D NO: 27 [ LIX B 59
RrAHEE , i Jos 230 AR AR (et B S v Teg A= R (BT

[0110] A& WP R RIURT GRS Sl B PR BT A , Rt an e B - an it pi) 3 frak
o BT AT DU ), S LOMV B RRWEAT/ 55 5 R o B UK AR AT RO SIX B ANSEQ 1D NO:
2T IILIX B s URARLL | Piraad B P S e 2 /D — el 2 B

(01111 AL WP e R0k BRI E et JHRE A= R RIS, e b e B 1 an s g4 vh
IR 53 A BT 1) , S5 LOMV B RRWEAN/ sk €0 75 55 Fr i o s Dk A AT RO S IX BEATANSEQ 1D
NO: 2 7R ILIX BRI SRR AL , BT T e AR K B 22 /D — i

(01121 QUSRI P, R B G A sl ™ a0 S B T4 A 2 AR PO JHR o X 28
JRE R H SRE IO 5, k25 TR O 2 TAN R T AR ORs 4 o SR b A S 1 9
RE ) S5 (056 2 2R B B e Sk S0 A B N s

[0113] QAT L, “Yo M”10 M AR TA M 58 i S 8 g g , LA T 4 iz e 2k
FLH A TANNIR T o T = TR, 75 X8 v T o5 iy 251XE AR o5 B 5 o it
PRI ¥ I8 R 1 S A9 A LB O SRR S 1 A0 D e BB e R e e Jo 4 e o A
GajewskiZE, (2017)Adv Exp Med Biol.1036:19-31fMaleki Vareki (2018) Journal for
ImmunoTherapy of Cancer 6:157HIHIAR T HUIRE A1V IHEE = (Al 2 5 .

[0114] a3t AnE AN S50 1 2B R i 43 B il 22 1), S LOMVEEPRWE Arms trong s be
B 13N/ 5 0 7 55 i s OB AR R RO SEX BT ANSEQ 1D NO = 2] 7 I LIX B ¥ 25 MUk AH
bl , AR B I BEIRAE (P2 BF) Tt T e BB U5 BRI T 22K o e b, Bk T4
Z 108 H IFN-af1IFN-B.
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[0115] (L3, e JL AR | 40 e 45 1 3 Jfr ik 149 49 A vp B U 52 719, S5 LCMV 55 PR WE
Armstrong- bl L3N/ st 5 Ak s URAH A R SIXBCATANSEQ 1D NO: 2 RIFLIX B
(9 BRI AT LY | A A W 905 55 B0k RE FE 155 ARG B 1 — Mk 22 A Th 1 - RN 4 4 it [A]
FoACas e, TR )it A28 I TL-6. TL- 10 TNFa M TFNy .

[0116] (L3, dnfr JL AR | 4n S e 45 1 3 Jfr ik (1) 49 A vp BT U 52 1), S5 LCMV 55 PR WE
Armstrong- bl L3N/ Bt 5 pfr ki s URAH A R SIXBCATANSEQ 1D NO: 2 RIFLIX B
(9 BRI AT LY | A A W 905 55 B0k RE FE 155 ARG B 1 — Mk 22 A Th 1 - RN 4 4 it [A]
oA, AR iR -2 F IL-6. IL- 10\ TNFo M TFNy.

(01171 (L, 4nAEFVB/N/INSRHPAE AR | an S B 14T iR (1) 43 A vh pir il ), S LOMV &5
PRWEFRHEL , A & W03 BEURLAE /N R (R S0 P BEAIR

[0118]  {JLudth, andE AR 1 an S b L8k (1) 43 A vh ATl (1), S5 LOMV =g RWEAT/ e B0 55
55T R 2 ORI AR R A SIX BRI 4NSEQ 1D NO < 27 O LIX B 2R IAH LD , A& WA 905
BEMURLREEAE /NP 5 S AT HE s R A

(01191 {Ladedtb, Qe FEAR b an s 9l 1 5 ik (1) 43 A il E 1, S LOMV S RWERN B85 55
i 2ok AR O SIXBE AT ZASEQ 1D NO: 2R I LIX B & vk AR | A& HH H 9 25
FURT AT LAREAE A /N R 5 S B RO B () L IR DR D, sl /NERL (BIANEVB /NN Hh s &
AN FTAS ) i IR R D o

[0120]  {JLaddth, andE R 1 an S 24 ik (1) 43 A b ATl (1), S5 LOMV B RRWEAT/ sl B0 55
55T R 2 ORI AR R A SIX BRI 4NSEQ 1D NO < 27 IO LIX B 2R AT LD , A& WA 905
BRIk AT DA BEAm i (anph 2 ocatlii) v i s E Bl .

[0121] (e, andE ZEAR AN S 24 Bk (1) 43 B UL ), S LOMVESRRWEAHEL , A& W)
o BERURLAE R At rp 2 s S AN o

[0122]  {Jeadth, e B AR AN Sl I35 Firadk (1) 43 B U ), E5 LOMVEEARWERN/ ke (0.2 5
5 EERAR R I SIX BEATANSEQ D NO: 2 R LIX B3 s UREARLL , A A W15 =5
kAT AR s B s s D .

[0123] A IHRTE M—Bhag F= 4, A5 S0 A & B s URL AT R A LCMV . SIX BCAH
LMV LIX E.

[0124] 7R WIIRTD Je— P T 4, Ho A0 B b 10 2 e W9 2 UK P 12 PR R 25 11 1)
ORF (1)« G 10 A A W95 w0 T R RO LA 1 (ORI « SR 15 A 2 B B Rk Pl ik A%
HFAYORFII NGRS TR A A B AL PR I Z 2 1 FRIORF 1) cDNAL

[0125] A BHIRTE M—Bhag =4, A 550 A & B s MURL AT R A LCMV . SIX BCAH
LCMV LIX E&JcDNA,

[0126] A= cDNARI B & 43 2B AIDNASRPE AT AR P 1 i D L R BOR o T LA
it FHARSUEAEARN 12 FIATAT s PR R « X EO R ARSE BV, - H AT B G w4
Sambrook#Russell,Molecular Cloning:Alaboratory Manual,3rd edition,Cold
Spring Harbor Laboratory N.Y. (2001) [AJ3245 T Hh3R1 .

[0127] AT PLKEASSC TR 1 eDNAS | N JBURE o R ST iR ¥ e DNA T L& DNAZ R B AR ) —8 97
s AT LA S NDNASR IR 3 pAr, ARt 5 [N 4 b « RSP d F e DNABK £, 75 1% c DNAT
ORIl A e B 5 IR B 1 o IR B B ARSI S FERNASR ST S 20 RNAZR S 1T 3)
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S RNARGHEITIL S8 1 T7)5 8 - SP6 JE & -k T3 55l 1.

[0128]  fE L4 n] D@ A 1 el ik BT sl AL P 20k ) 1 = 4« 1 = 4mite
AU IAZ I s FAZ I, Bk EAZ L KBTI (B . coli) sRARFL 2R AT I, AT ik FAZ I
L QAR TR ) B BRI B L SFukHi ghb B FUAN I K AU FLSh P An i & (B 4HEK A
Jft2 - BHK 41} \ HeLa 4 Jfd sk CHOAM ) e i AR FL ShWn A o D0 0 1 == 41 U FEHEK 41 , 5
HIEHEK 29340 itd , I 4IHEK293T (CVCL_0063) 5kFreeStyle 293-F (CVCL D603) .FreeStyle
293-F4H & R T 384519, 49140, M\Thermo Fisher ScientificInc. (H3%%512338026) F
VRS o AT 226 ) i = 0 I FUFEBHK 4 , QnBHK - 21481} (CVCL_1914) o A% 17 = 4 ik £
FHWHO Vero RCB 10-874fJid (ATCC CCL 81) »

[0129] AR BHIR IS M AR A G A 2 Uk 1) T 12 o 1205 1 B A A3 TR SR ik )
S PREFRA IR AE 32400 .

[0130] A= s BRRUR I 5 74 rT it — 2 B AE I 1 R A b 5 NSRRI e DNA o A 775 B
TIURLIN 5 1348 AT DA 45 [ESOR/ sl 4l A58 B RO o RN SORN/ sl 4 fb 5 T @ AR E AR
GURAI o

[0131] AL e — P52 5, FAU S A S TV 25 MR o DCadetl, B =t
KA ELOMY SIXBUFILCMV LIX B, H A TR SIX B 5 4 S SEQ 1D NO: 4L A ZE /D97 % 7
AN — P AR 2R 1 T I B A , PR TR LIX BB 24 S5 SEQ- 1D NO: 40 H A7 % /D
90 % J7 A Al —1E LR I TR o i AW Sl it — D & 20 b AT s2 (e
Tl o AR T DU ansde 1 7K S AR PE R PRI K VE G2 i Ai i RN = D R ik 2
NP IR

[0132] G HHIR IS RSN T R Bk , IR IR T v o ettt , Birad g 2500k €0 2
LOMV SIX BEAILCMV. LIX B, FCHp AR SIX B B0 274 H5SEQ 1D NO: 4147 5 /D97 % Je 4[] —
PEMIRE S A T IREAE , H B A AL B & 4wt 5 SEQ 1D NO:40 A% /D90% I
AR VERILE E I T ISAE « AT TR 2 M0RT i FAE i ok MR (7697 i

[0133] AL HHIATS Ke—FiRir 23 T 095 25 Uk A0 il 28 29 i iR s o e e 1, B J 250
KA ELOMY SIXBCFILCOMV LIX B, H A TR SIX B 5 4 S SEQ 1D NO: 4L A ZE /D97 % 7
AN — P AR 2R, 1 IR B A , PP LIX BB 5 g H5SEQ 1D NO: 40 HAT % /D90 %
Fr A —VERL AR T RSAE s, Birid 258 /e e iE sl R 169 T

[0134] AL BHIRYS M — PG Ty BRI 378, BTk )5 ik A in) 2 0 it A ST TR0 B
TR o Lttty , S e AT L FR N o e, DAAT S80I T 50T o D ettt , B iRy B3
KA ELOMY SIXBCFILCOMV LIX B, HA TR SIX B 5 4 S SEQ 1D NO: 4 A ZE /D97 % 7
AN — P AR 2R 1 T I B A , PR TR LIX BB 24 S5 SEQ- 1D NO: 40 H A7 % /D
90 % F3 AN [l —PEFILER 1 BT OB SRATE o (e b, B 5o e sl Jveg o

[0135]  “SZi{E” TS, L AW FL B, SEACSE I N o AT AR E “IRT 3L
S AR FL S AR Sh Y, AR EARR T N KB 5 5h , DL shbd 5)
Y ia s ek e s, BIAN/INGR 282 0 B AR KRB I R (s ) 2 KL
AU VE S o ettty , AT FL S N o i hiE sl JIRE ] DASE A ke el g, ek
A NI ol M

[0136]  “AF 50" & S8 LA A ATt ol T 7 45 SR 1 i o AT 380 T DAAE — 2R ki 22 it T Hh e
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s

[0137] i Bl RR R DL AN SO T HOATART JeiE SRR o a8 3, S Al JRRg AT DA 1 s
(carcinoma) 2R AN SRS IPRE IR AT RS

[0138]  YEARANHIY E N CH, KRB 55 (carcinoma) ” B 24 FRAR M B 15 R RIFA0 5
AR A, Firid s ade FUITT T S0 il - B N O S I 48es s e TR 4t =2
AU G5 g a5 T B LR oeds « B B R S FUIREE VB e L DD B R e VT
Jeti~ VRES 0 2 e  FEODR B ee Ry 20055

[0139]  FEACTTIY b MO RGE “PJRg” B Y PR R 45 Fh I 2R R P R AL - AR
AT DA F AR POJRE S EY PR ~ JESC ARG 212 R R P8 RE S IR RE P LI RE
PELFAEL 2R AN IRE e e PRRE iy PR MIRR S PYRE

[0140]  FEASANTFR b B SCH  RGE “BE R N B S FR AR R A RIS R AL
[0141]  FEAANTFRY b B SCH  RGE “TRERIEE” B Y B S PRIk 2 4R R IR R R AL
[0142] AR B NS RGE “IRgnsRs” B Y B AR B FE ARG R R R R AR
[0143]  FEiBTy B iE s MR A] LUZ 4 IR o D 1 v 8 B 1 L < N S0 i & e
TR PRI A e Je Jo 4 e o

[0144]  FEIGTY IR E BT AT DS PR o DC 2t 1 IR G4 B 20 s s B e ok
B A/ N -

[0145]  PLieRIREATT e Bk IR E HE S8 230 5 e « 24 PR B  FEODR DR e il
Jet JBRIRE AN e

[0146]  — &I , ASCA TR EE ROk AT DA i HOR A 51 B RIATE AT & i i 722 0 o e
P B RN Az B AN - B AN T DA 46 R e L U an L PRI S B2 B Bk
JEE N it o sk, 1 B AN T T A G G 2 BTt T, el e A0 il o 3 B el R ik PN e
s

[0147]  BRARES AU, 15 WA — R AN 2 AT ARE “Z /07 SRR S f712 R A
AR RGN SRR 2 5 BBl AR R 5 I SREE K 59 AR A A
HHRRAE ST SEAH M PV 25 S5 Rl o 10 S5 ] W e R el A A A B T

[0148]  ASCICIBATALAT RIS “F/ ek (s “F | “Bl” DA “H Frd RaBE R E
AR 4G 1A X o

[0149] AL IR ARTE “4)” ok “Ur ™ & FE R 45 e (E Bk VE Bl 20 % PN, L de 710 % P,
SEAREAED % N < SR1 , B B FE AT BRI T, AN 220 04520

[0150] Rk I NSO A EK, A M B 2E A I A FIASCR 225k 5, 158 “B 75 (comprise) ”
N AL AN “4u 2y (comprises)” F1“G A (comprising) ™ ¥ ERMR 2 Fr A o AT iR 4855
SOP RSB SPGB AHER AT H B B B B S P TR S 5o Y
FEARSCAE N, KB “B1 2 (comprising) ” Ml KB “& A (containing) ” o “fI 4%
(including) ” &K, B A A 24 AR E “BAf (having) ” #4K.

[0151]  YEACC s FHIN, “H - 415k (consisting of) " HEBRAAE BRI ROE 2 h H
PR R — R PRy o« MAEASCEE I, “FEAR B . .. AL AHESS AR 2k
(IBEEARIR L AT B A R kP 3R

[0152]  fFARSCRFA SR RS, “f97 (comprising) ™ “FEAR F - 4% (consisting
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essentially of)” MI“Hi---4k (consisting of)” HHAEAT— RIS ARE R )
fF—MRE BN S “fu 8 (comprising) " BERH N “FEAR FH - 41 (consisting
essentially of)”HI“Hi---4k (consisting of) "SRR ks, Ak “TEAR 1 iy 2k
(consisting essentially of)” EFEt N “tI7 (comprising) ” F1“H---2H ik (consisting
of) "R LB AR ST Hr , ARIE “Hy - 41 B% (consisting of) 7 EHsH ly “BEAC b iy 4H %
(consisting essentially of)” Ffll“f 7 (comprising) ” AN S F o

[0153] (5

[0154]  fg

[01551 i b 1P A= R B/ CHTBL/ 61 5 N EATHL I A I 0 AT o AT LOMVIE SAE
FRAIR P23 47, B A= 780/ IR /C5 7BL/6 W BALB/CEFVB/N. C57BL/6AIBALB/C i A )
LOMVS [ B A M FVB/N/NRURER 1 — i B 2 T/ Nl 3%, LA S ALLOMY
BRI L3 kR H AR o AELCMV AR i WA Jo - 0 e A

[0156]  #fffu &

[0157]  MC57G (CVCL_4985) j&—Rh il ZF 2 R A1 A% , I T RosmLOMV AL il Tramp-C252—
FEL T 4N 2 (CVCL._3615) +B16 (CVCL_F936) F1IB16-F10 (B16F10,CVCL 0159) & fil BB 2%
FEAN AR - B16-0vatlak 7 AHR Ak IR A FE 9P B 1641 ) 5 . MC- 38 (MC38, CVCL
B288) & Fl & 1A ikdes 4 A8 o« JAWS T T —FhER 1) B A K AR A 4l &, H T LA S FHGM - CSF
(CVCL_3727) AbHf 43 X B S A i - 511950 4 — i A/ D202k st A% T AR /N R
JARIE IR A A& Mazur®s:, (2015)Nature medicine 21(10) :1163-1171) o5 6 R IR P
SERAANI (BMDC) S&EGM-CSFIRAFAE N M/ INERVEF BE ST TR ok

[0158] €643 (CVCL_5969) 52 A RS . HHR B 4001 2 . NCI-H1975 (H1975,CVCL_1511) 52
— PR AR 41 3R - A549 2 At 4ifig & (CVCL_0023) <FTC13358 A HVIR iR 4nfie &
(CVCL_1219) oGIST-T1xt—FIiTAE H BRI B 1z es 4n)i 5 (CVCL_4976) oHek293T
(CVCL_0063) J& AN RNIAE 40 £, H R iBLOMVA il . FreeStyle 293-F (CVCL_D603) J&4F
Freestylels 7k H &S 1) Hek 29340 fu [ AT A=W . FreeStyle 293-F4HIIZLOMVA: i ds
MIZE 2 2

[0159] UKE-Ma-Mel-51 (Mamel51,CVCL A186) FIUKE-Ma-Mel-86a (Ma-Mel-86a,CVCL
A221) £ Prof . Dr.Paschen,Klinik ftur Dermatologie,UK EssentZfiofiTA: EHpkE 4555
BN IR0 R - MProf . Dr. Gopalakrishnan,HHU DisseldorfHg g Afhes T
w2 (NPC) H o A AR AR TT o SKMM OB BEJILSONLAR G , Lonza  CC-2580) 52 A TG
EHUS VLA o 75 SKGM -2 EH LT O Sl E  ROK B 2 FEKAAIAEAE B, MSKMMAT b
WUE 18 HPTILER S FH 4AK (eBioscience,Clone MF-20) Bt B0 o

[0160]  BHK-21 40K H A K A BT AEAR I G B 4l & (CVCL_1914) .

[0161]  JiE:

[0162] LCMVEFRWESK HProf.Zinkernagel (Experimental Immunology,Zurich,
Switzerland) 3786 2= 5 H. 11 2008 £ AELI2941 I sl BHK - 2 1 41 fitg H 245

[0163] LCMVEERKTEFE13MIArmstrong 53b3 HIZKHS.Basta,Queens Universityfll
R.M.Zinkernagel,University of Zurich.ql (Flatz%F, (2006) Proc Natl Acad Sci
USA103(12) :4663-4668) fr it , 1 o [ I 56 Bt 5¢ 4> M JFTURL FR 2R 453 LCMV E2 44 &
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(reassortants)WE-C113 (L) \P52-C113 (L) \P52-WE (L) AIC113-WE (L) »iZJp £ FLCMVESKRWE
BWERTAEFIPE2HYS - X BEANLCMV 5 ik ve 2 1 3R WE AU L - X BE 4L A - 3 &5 AEBHK - 21 8¢
Freestyle293F4A/fu 251 .

[0164] TR =4

(01651 LOMV H 4R 5 21 (A 45 58 4 R BURE A5 o FHERASLOMV - SIX B W LIX B TR DA M 4
RO LSS AL 25 1 T B SO TR 2 JBHK - 2 1 A1 o (5 FIWE SIX BT v 1 3LIX B Jkr =
AELOMV B ZHARWE-C113 (L) o i FHLCMV P52 SIX B JFUkr e [ 13LIX B BURIZAELCMY P52-
C113 (L), AiriRLCMV P52 SIX B STRI /b H H B A A b 9847, T1I8 IMAIR185W o i /1]
LCMV P52 SIXBEBURIAILCMV WE LIX B JFUR ™ AELCMV. P52-WE (L) o s FHLCMV 5 1 3SIX B
FIAWE LIXBEBRI = AEC113-WE (L) »

[0166] I FRAE ' C B M AE LOMV AL 4R A HRR 4123 Fh S e A i)

[0167] {5 ] o Re 4 2 AR UL OMV AL FH ) ml ok HEAL PR 1 p I8 /N BT g 4 2 R U LCMY
TR REANNE S 7 o K IR TS A AE b DA Tum L [ U, YRR IC I $T - LOMV - NPH 44
(el VLA) FHICD8PLIA (eBioscience) Yty HZ& G fEE (Keyence) W%, FHHE R AICCDHH
ARBLATI I o

[0168]  JH L ZSBEIE ARG M E Ik as B A LCMV

[01691 4 T Zr HrLCMVIZ I BE 77, 4 g Fn it A 4 it de e 24 #LAR (100 000441 fifa /
FU) |, FHAERTZRMOT N FHLCMVIE S o ST 5 24 /N 487N ik 72/ NI ISR E 75 9 o a1 A mL 452
Fh1.5X 10N FMOT = 0. 00 L{{JLCMV &AL K/ Ef Til s FreeStyle 293-F4ifuA: =LCMV
HI5 BT o T 12,2430 34,4048 . 72196 /NI USRI o A S AL fpEg AN EfRRg 2)
YA TLOMVAER) 53 AR TR AT o KA INER I # B 5 e i s 7 B vp A2 O RIS
T HAEMCSTGARME I A (100. 000440t/ FL) o 3 A/ T IIN SR 474 2 5 )2 1T
PU-LOMV-NPHUIA (e VLA) Gt LOMVIE L 2 BIE o A2 BE TS, AL ISRk A ae
PR R R A o SR e TR

[0170] i i s AH A LMV I e 4

01711y 1 43 A g A A AR FR LOMV IR ek, K e Are 96 LA, FMOT=0.1
FILCMV &G sl AR FEFFAE UK I /NI o NI B g RS 2237 C R o JRGL 5 20/ N
Weskania , A FHZECPRICIILOMY. NPHUA (Pl VLA) JEA TANAE I LCMV ALt o i 5 e N4
K (LSR Fortessa,BD) 43 #r4Hid, 45 5 PALCMVIE AL 4R i 1) F 43 Eb Bl 132 6o i (MFT) 7
Ho

[0172] s Yt 2RI E 4RI R 177 A=

[0173] 3 I 07 HR O 4RI A - R /s HTLCMVI S B Ak s i o A, il id LegendPlex,
FRIE LS R0 77 % (BioLegend) 43 HAT oA HAT THWEE 1 D ME Sl Y INERIT LT

[0174] Il K10

[0175]  jii oo P PN S FR S IL L AS T (ALT) FIORAC SR 2 FL L FE0 (AST) KA 2 LOMVAHAT
WP A5 3 o AELOMV SR i FRAN[R] IO /NS I B BT - /£ Zentral labor,
Universititsklinkum EssenikZentralinstitut ftrKlinische Chemie und
Laboratoriumsdiagnostik,HHU DiisseldorfiF4 TALTAIASTIE )43 #T o

[0176] s At AR M S e A
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[0177] 25 T HfELCMVIGTT IIRUR , il i 41K (LSR Fortessa,BD) 434 Ee 4l . 1
o HUER ST AR SR AS I 1T/ Mk » FICD8.CD4.CD3 (eBioscience) R 2 eARiCH ik
Qe TR PO ZR (RS a3 (NTH, PUZEfR % &5 (Tetramer Facility)) AefaLOMVERF-PETAN
oo

[0178]  JiWR AR ANRST

(01791 2y ¥ I E LCMVIAST IO HT R 25 S, 351 X 10 BF IRg 4 0 (100pL) B2 T i 5 2
C57BL/6/NR (6- 12 F84) 1A sl 2= o £ 7] W IR T B, K 2t A TLOMV sk AR P
I~ AR AR o e e R 1 S e (Phgth) BEAT IR R 2 i AT

[0180] %5 ity At

[0181] X TAIEE, A B A R Student’ s t - R B bb & S 18 o 4 1 R
Skidak 2 B L A0 36 R W R 25 ANOVALE B ieg A R 28 - Bl DA 3418 = SEMvR HY o e 12
WA VEKfE Jp<0. 05,

[0182]  HH5T

[0183]  SJEfhl1

[0184]1  JHIB16 B ZJE4Hiu Rz N ALFECSTBL/6 /NG , Hoam ok bkt 4 HL i 42x 10" PRUSK
LOMVEFHRWEDRWE-C113 (L) , sl b A Tonf BALHE (=5 -5/ 41) o HIRE AR 7K o £
SE ORI R MR o (d7) (B1) «

[0185] bR, S A= R LCMVEERRWEAHEL , LCMV WE-CL13 (L) £FAE s I 3 B16 M 5
AR R R T DI H UMY (R A2 B2 v IR 11— 5451

[0186]  SJitEfhl2

[0187]  JHIB16 B ZJE4Hiu Rz N ALFECSTBL/6 /NG , Hoam ok bkt 4 FL42x 10" PRUSK
LCMVERFRWESKWE-C113 (L) , sl 0 H A T AL TR (n=5 15/ 41) o RIS A ST RAb L
JINER o PR 0 B T 4T it 2R 14 CD8 TN 2 YEARiC 4T (CD8 eBioscience) Yuth, i
IR AL AT (E12) .

[0188]  HytuFHH , LOMVERKRWE-C113 (L) Mo 1 1) pyeg 4 4 i TAm il

[0189]  SJiEfA3

[0190]  JHIB16 2 ZE4Hiu i N ALFECSTBL/6 /N , Ho 2ok bkt 4 HL42x 10" PRUSK
LCMVERFRWESKWE-C113 (L) , sl N H A T AL TR (n=5 15/ 41) o RIS A S T RAb L
B o AR SR T, T 1 e AT AR A IR S BE 1O 4T B , HU0% #5:CD8 GP33 - PU T 4k
FHMETZRME (B3)

[0191] iyt ubA, S A HILCMVEERRWEARLL , LOMVERRRWE -C113 (L) 5 5 BE 5 1 1 B 14 47
PG -

[0192]  SjiEfhl4

[0193]  FIMC3845 s AN Ez T AEEECSTBL/6/INER, o FRE FEZ I i , 208 3 i ke ok /)N U 4
2x10" PFURJLCMVEEFRWEERWE-C113 (L) , B 4 HL b Tt AL FE (n =4 5h/41) - Wi
A KIRITR (B94) S

[0194] PRI UFRA , 70 T S PR IR MO 38 JiRg A /i | LOMVESKRWE-C113 (L) ‘oo g 2
KAMFIEH o X & R R AR .

[0195] 555
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[0196]  FAMC384% i At Bz T AEFRC5TBL/6 /NS, o R T I , 20083 i ik e S 466 7 I8 U
2x10" PRURJLCMVEEFRWEERWE-C113 (L) , Bt HghA T FEACFE (n =41 5h/4) o A Jdie
Jo 85 L LR Peg £H 21 B2 rg 2 i T4 (CD3) sl 2 Yehrid [l P4 (CD3, eBioscience)
Qett ) A A & CLEB5) .

[01971 bkl LOMVESFRWE-C113 (L) 55 1 1A IR (1 SR TR it i o

[0198]  5jitEf5l6

[0199]  JIMC384HfiBRZ N ALEIC5TBL/6/INGR, , FHal ik Bk i 2 o L jge 2 x 10" PRUFLCMV 25
PRWEEEWE-C113 (L) , mi A H AT BACEE (n=4 500/ 4) AEIERGY5 58 1R firsrg 41
21 BRI AN AR E T4 (CD3'CDS”) A i 2 Ehric i BifAk (CD3,CD8, eBioscience) 4
e AR AT (E16) .

[0200]  FygttiiF e, LOMVERARWE -C113 (L) 5 2 H858 [fi] Jpg Hh i 4 A 25 T4R =11 o

[0201] 557

[0202]  FMC384HfERZ T ALEIC5TBL/6/INGR , FHai ik Bk i 2 o L jie 2 x 10" PRUFLCMV 25
PRWE (n=4) BWE-C113 (L) (n=3) , s Z X H AT AL EE (n=4) . KR Al 2L T4 25
55T FHLOMVAZZR 9 (LCMV NP, e[ VL4) FICDS T4TJI (CD8) [H%E Yehmic oA gyt s 1
(Tum) (B7)

[0203] Pt iEAH , LOMVESIHRWE -C113 (L) 385 [f g v o g S ME TR 1, it SRR E 1Y
JEE I B AFAE TR

[0204]  SjitEA518

[0205]  J%FhC643.H1975.Ma-Mel-51.SkMM.B16F10.MC57GHIHEK293T4HME (100. 000/ 4H
Ja/ L) , T R AMOT =0 1[JLCMVESFEWE L 5af# 13 WE-C113 (L) (WE S-[X ¥, vl 13L-
X B FITafE13-WE (L) (Fef13S-IXEL,WE LIXED B diiffols #5220/ N, FFEmd 28 Yhric i
Pk (NP, vafEVLA) RTLOMVAZ & AR - T 4RI PN et o 1l it st AR A Aok 1 i 41
MR A An i 43 bl (B8) «

[0206]  ph Uk, v 13 - X B O B0 i A0 FIT AT IR 4 A 1 IRk a5, (B AN AU AR A
FEYT ZAHEK 2931 J& A .

[0207]  SjitEA519

[0208] E:FPC643 Ma-Mel-86a.Ma-Mel-51.511950.B16F10.Tramp-C2F1JAWSTIZH it
(100.000/ 40/ FL) , FEAE S PERZMOT = 0. 1{HLCMVESHRWEFIWE-C113 (L) o JiZLb24 1148/
IS, OB 3G, R LOMVER S TE B E (Focus forming assay) S HTLCMVE i (51
JER19)

(02091  Fi b uE A, AE R 4RI S B i (JAWSTI) |-, LCMVERFRWE-C113 (L) & il A8
IS -

[0210]  SJEHI10

[0211] 3P ARAFRIE TC  FRMCH 7GR « Al B9 40 s AR AB 4 9FIT A FR IR B i 4 it 2
FTC133 (100.000/ M4t/ L) , HAE B TEAMOT =0. 1LCMV WEFIWE-C113 (L) .48/NK 5
£ BIEI, e SV R Sk 4 HTLCMV AL il (B10) &

[0212]  Hyptb ik, SLOMVESRRWERHEL , LOMVEERRWE-C113 (L) £F 5 & g 4mie (anfl 24
A AN RMCE7G) Hh i 7R = WG ph 28 RN RTINS0 ) a1, ANE A\ Jra iy RAB49HIFTC133Hy

26



CN 117241812 A W OB P 20/24 T

WoRaRENE Bl

[0213]  SjiEdf11

[0214]  FHLCMVEZPRWERIWE - C11 3 ik AT A= F i E OB S AN o Sk 135 7R, T amad il 1
P eELISA- A G i T e A (1) «

[0215]  Hhtb bR, AEARSNE AR AR , LOMVESFRWE-C113 (L) S5LCMV WES AR T
ENE .

[0216]  SjEI12

[0217] SIS B bk B C57BL/6/NFUR L2 X 10 PFULCMY 2 kkArms trong (Arm, n=3) «
WE (n=3) JWE-C113(L) (n=3) sk #i[%13(C113,n=3) , si K HIATALFE (n=12) AE IS
SRR 3 RHUNL - 18 1d LegendPlexilliE (BioLegend) 4347 IFNoMI TENBIA LI A A -1k
JF (&12) .

[0218]  FiEH, T4 44 2505 , LOMV WE-C113 (L) TE4AE /N SRR T4 2K
.,

[0219]  SJE5113

[0220] i3 B bk B CH7BL/6 /N2 X 10 PFULCMY 2k Arms trong (Arm, n=3) «
WE (n=3) WE-C113 (L) (n=3) B 7af%13(C113,n=3) , S AR LI TAIE (h=12) AFIEA
51 RN 3 RV o 15 LegendPlexillliE (BioLegend) 43 HTTL-6TL-10. TNFoMITENy K I
YRR FRE (B13)

[0221]  FHILUERH,, LOMVEERWE - CL13 (L) ZE /NP5 S B AR FE O ThL - ML 46 41 A
[0222]  SjitEfh14

[0223] s e kit B (i A= RUCH 7BL/ 6 B BALB/ c /NFR B 5 B 20 S/ INFRU i ZRFVB/NJk 2 X
10°PFURILCMV 2 BEWE L C113 (5% 13) JArm (Armstrong) BRWE-C113 (L) (n=3) o £F 14 [{If} ]
5 PN T A o 2 R A X R AR TR 1 o0 BB SR e A A (B 14)

[0224]  HyHUERA , S8 A= AILCMVESARWEAHLEL , LOMVEEZHARWE -C113 (L) £ /5 5 S ) /N
i AFVB/NFAN S SEILR R .

[0225]  SJEA5I15

[0226] 3y e kit B (i A= RICH 7BL/ 6 B BALB/ c /NFR 5 B 20 Sl INFRU i ZRFVB/NJk 2 X
10°PFURILCMV 2 BRWE L C113 (314 13) JArm (Armstrong) BiWE-C113 (L) (N=3) . ZE£53.6F19K
X7 INFRUBUITL o 280 1 370 240 A RN 1 4 111 i/ N B IR A) & o3 AT B Iy e I/ N
S (E15)

[0227] b Uk, LOMVERPRWE-C113 (L) £ /5 2 JKFVB/NAHL B /N i AR A5 S0
MR E -

[0228]  SJEf5I16

[0229] sl ik S (o A= ARUCE 7BL/ 6 5k BALB/ c/NFl ki 29 T/ N Bl it R FVB/NJk L2 X
10°PFUMHJLCMVEARWE L C113 (5% 13) “Arm (Armstrong) BRWE-C113 (L) (N=3) . £E553.6. 971
LA/ INSRUBULL o 73 AT T PR S S 56 S (ALT) LTS 7KK (B16) .

[0230]  Hh b 3RHH, LCMV WE-C113 (L) £ = & 5 JE&EVB/ N B /Nt 2 FRAS S S A
N

[0231]  SCJHEfIL7
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[0232] gl ik S (o A= ARUCH 7BL/ 6 5k BALB/ ¢/ INFl ki JFEE 2 T/ N Bl it AR FVB/NJk L2 X
10°PFUMHJLCMVERRRWE L C113 (G 13) “Arm (Armstrong) BRWE-C113 (L) (N=3) . £E553.6. 971
LA/ INSRUBULL o 73 AT T R AR e g (AST) LIS 7K1 (B17) .

[0233] b 3RHH, LMV WE-C113 (L) 155 & 5 J&FVB/ NI & /N A A IS
N

[0234] 57715118

[0235]  4B16E 29 R4 NG 2 C57BL/ 67N o T2 X 10 PRUIILCMY ZEARWE (n=
4) BEWE-C113 (L) (n=5) AP/ NSO H A TN FALFE (n=6)  fEJEA A S8 T RANINL, I3 4T
PE AT B IR AR ARIUALTFIAS T IS 7K (B18) .

[0236]  Fh bR, 75 YRR W A AELOMV AR i, 78 4 BT H ), LOMVERPRWE-CL13 (L) A5 5
PSR o

[0237]  S7JEfAI19

[0238] 4 45K0VAIKIBL6 MR 4RI K, N i 5 55 C57BL/6/IN « FH2 X 10 PRURILCMY 25 PEWE
WE-C113 (L) ffbkiE S AL N O g - T AL PR (n=5) o fEANER) 55 7 RAG I/ N, it
SRTETE I 23 AT L T i S B R LMV ASDR 0 2 71 (B19) .

[0239]  HtbFHH, LOMVERARWE-C113 (L) ZE(HERERS B nos 2 BRI & .

[0240]  5JE{5120

[0241] K RIMC38IRE Rz N RS RICSTBL/6 /N o JH i 8k PN L 5542 X 10 PRUAILCMY
FEPRWE (n=4) BRWE-C113 (L) (n=4) A/ N B AL PR/ INR o AR S5 1 LK, 1l B v
JERGIE 53 A Iieg 4 2 LeMV A il (B120) .

[0242]  pybul A, AEIMETEH 2R LOMVERPRWE -C113 (L) SJLCMVE:PRWEF] 551 53 il .

[0243]  SjiEd521

[0244]  BRhI A MZETT i 4ni RH1975 B 1A 4 ARGIST-T1, AR 3R 41
[t AMa-Mel-86a, FZ4E YIRMCE TG AN AR 29 41 AMa-Me1-51 (100. 0041 /£L) , IF
A EAMOI =0 1[JLCMVEFRWE WE-C113 (L) 8kP52-C113 (L) - 20/NI f, XSFgmfi k4T
LCMVAZ R 1 (NP, STREVLA) 4t PN St o a1 i SN AR 3 B I S LOMV I 4 (LCMV NPY)
FIES e (821) .

[0245]  FHHbuFRA , LOMVEE 41 4RLCMY WE-C113 (L) FILCMV P52-C113 (L) fE AFP& e e
il , fHLCMV E3#kP52-C113 (L) A2 AR A0 Fb g s D sk e AN 2 il

[0246]  SJE{fI22

[0247]  BeRhI A M ZETT i 4ni ZH1975 . B 1A 4 ARGIST-T1. AR 3R 41
[t AMa-Me-86a. FZ-4fE IRMCE TG AN AR 29 41 AMa-Me1-51 (100. 0041 /£L) , IF
A IEAMOI =0 1[JLCMVEFRWE JWE-C113 (L) 8kP52-C113 (L) . 20/NI fe, XS gmfi k4T
LCMVAZAR 11 (NP, el VLA) [N Sl o i o e 2T R 53 BT T AL MV [ 4 A %% ' ot i
DA i 2 ilae 1) (8122) .

[0248]  HittiERA, LOMVEEREPS2-C113 (L) 75 AFARUMRE 41 b s s 1 42 il o

[0249]  57JE{5123

[0250]  HFhor g AL B ILARME B B& LB UL AR (SKMM) i i fes 41 e SR AB49 R,
A HEPYIRE AT AMC57G (100. 00041t/ L) , e A EHMOT = 0. 1[JLCMV EEHRWE \WE -
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C113(L) \P52-C113(L) \I181M-C113 (L) 5kR185W-C113 (L) - 20/ NI i , A4 A TLOMVAZ
1 (NP, FEREVLA) [O40N PN A 0 o 1 1 3 U A AR A LMV I 4T (LCMV. NP [ 43 LE
(&123) «

[0251] b, LOMVARE S (A FR A7 1 18 1R854 R AR B 1 A RN ERUJes 4 it Hh ) & )R
SO AEAS I DA AL A tE .

[0252]  SjitEfh24

[0253] S AR A R 2 e AN B £F4E A JEMCH 7GR I LCMV & 78 /7. PA100 . 00041/
FUFEATHE A JEAMOT =0 1FJLCMVEFFRWEWE-C113 (L) 5kP52-C113 (L) o J& S48/ NI f5 i
L FIB Rl SV TE N A SRR (B24) «

[0254]  Fyb b, 5P AR LCMV & RRWEAHLEL , FEZLARLCMVEEFRWE-C113 (L) F1P52-C113 (L)
AT AR TR , (R R 4R s e A A

[0255] 55125

[0256]  FHIFL2E 2RIB16 4N R N ACFECSTBL/6/ NG , F i Bk B B L Jge2 X 10*PFU
[ILCMV&EHRWE WE-C113 (L) 5kP52-C113 (L) , sl A HE A 70 FEACHE (n=5 -8/ 40) - JITiEE
AR 7R o AE S5 PR 0 R o v (d7) (B25) .

[0257]  HybiE i, S ARILOMV 22 PRWERHEL , LOMVEEPRWE-CL13 (L) FIP52-C113 (L) fpi it
SRR E] .

[0258] 55126

[02591  JHIB16 B ZE4H)iu Rz N ALFECSTBL/6 /NG , H 2ok bkt 4 FL i 42x 10" PRUSK
LOMVEFHRWE JWE-C113 (L) 5kP52-C113 (L) , sl b A Trf HALHE (=5 150#)/41) o £E kY
JE BT IRAL AL/ INE o B PR 5 A0 EE 45 (tumor draining lymph node) B4 (I4nffEE1EC8 T
YT S AT B PT - CD8HIA (eBioscience) Juta, Famd i AN AR HT (K26) .
[0260]  FHHUERA , LOMVERREWE-CL13 (L) FIP52-C113 (L) Héai [ieg 5| 7 bk [ 45 rh i gn i 5
PETZNiEAR = .

[0261]  SJEffI27

[0262]  JHIB16 S ZJE 40Uz N ALFECSTBL/6 /N , H 2ok bkt 4 FL42x 10" PRUSK
LOMVEFHRWE \WE-C113 (L) 5kP52-C113 (L) , sl b A Tn BALHE (=551 /41) o £E kY
JE BB TRAL I/ N o AE TGS S5 7R, IVRE 5 A bR ES 25 0 B T 4 i 5 , Ui 2:CD8 GP33 - 1
SR B T3 o 55 YEhRC P (eBioscience, NTH) Zeta it w2 4R 0 (&
27) .

[0263]  H bk, LOMVEEHRP52-C113 (L) B4 T Mg 5 1 Aeibk B2 45 Fh i dos 25 e R T
MR,

[0264]  5JE{5128

[0265]  JTIB16 B ZIE AN EY N ALBRCSTBL/6/ NG , H it i kit 4 o HLU@ e 2x 10" PFUIY

LOMVEFHRWE \WE-C113 (L) 5kP52-C113 (L) , sl b A Tnf AL HE (=5 -15#)/41) o £E kY
J5 557 R AL FE/INER o IR B B A 40 i 5 M CD 8T T 4N it i 1 ¢ Ye AR D U Bt - CD8 Ak
(eBioscience) Jft, Famd i 2N AR HT (K128) »

[0266]  HytuF B, LOMVERRRWE-CL13 (L) FIP52-C113 (L) B g vb 10 40 it 2514 T4 it A1
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[0267]  SjE{5129

[0268]  JTIB16 2 ZE4H)iu Rz N ALFECSTBL/6 /N , H 2ok bk E 4 HL i 42x 10" PRUSK)
LCMVEERRWE JWE-C113 (L) 5(P52-C113 (L) , e A HLE TR A EE (n =55/ 4) o £k
JEEE TR, IEE 5 AR B 250 BE PO At 251 , Ui 25:CD8 GP33 - DU A S A T4 i i 22 e
LMY (eBioscience, NIH) Heta il i 4R # (B129) .

[02691  Hitt Ul , FILCMVER#RP52-C113 (L) AbEEsR A5 T Ihieg 4l 41 il o &5 T4 A
[0270] 565130

[0271]  FHERMC385E [l 4tiffu iz N AFECE7BL/6/ N o 75 AT DL IR JE Ak I , FH2 X 10*PRUSK)
LCMVEFFRWE \WE-C113 (L) \P52-C113 (L) FhkyE S AR/ NR BN FaEA T AL EE (n=4) . 1]
SR (AR B B 1R (30)

[0272] Pl RH, LOMVERARPS2-C113 (L) 75 S Jieg A= KAkl

[0273]  SjEfsl31

[0274]  FFAMC3845asmadnlio iz N ALBRCS7BL/6/NER o 75 A UL IHRE T Bk i, T2 X 10*PRUIY
LOMVEFHRWE \WE-C113 (L) \P52-C113 (L) itk S AR/ N oW H A T AL HE (n=4) o1
SRS IR o B T4 22 6B -CD3 BTk (eBioscience) Hefh,, Faf i i 2N o R A
(&131)

[0275]  HbiElT, SLOMVESRRWE JWE-C113 (L) Rt FRAFR A IR AHEL , LOMVERFRP52-C113
(L) B AR Al 2 b TAn AR R IR ek 2

[0276]  SjE{5132

[0277]  FHERMC385E [l 4t i Bz N AFECE7BL/6/ N o 75 AT DL IR JE Ak I , FH2 X 10*PRUSK
LOMVEFHRWE \WE-C113 (L) \P52-C113 (L) itk S AR/ N oW H A T FRALHE (n=14) o7
SE 11 R AR g o B T B 40 i FH 2 )64 - CD3 At - CDAdri 4k (eBioscience) Hefh, Hal i
AAHA A (B132) ©

[0278] It , F W15 FEY A= RULOMV S5 BRWEAR ) Jieg sl EAR R iR AHEL , LOMV PR
WE-C113 (L) F1P52-C113 (L) 55 [r [ 2 2 ) B s ) TR B 4m i i o

[0279]  SjE5133

[0280]  FFAMC3845msnlio iz N ALFRCS7BL/6/N o 75 A DL IWRE T ik i, 2 X 10*PRUIY
LOMVEEHRWE \WE-C113 (L) \P52-C113 (L) itk S A/ N oW H A T FRALHE (n=4) o1
S LR IS o K 4 s TR F 5 4t - CD3AHTCD8E A (eBioscience) Bty Haint
I A A (B133) o

[02811  HibuERA, S0 IRALFIAH L , LOMVEEREP52-C113 (L) 3458 T g b it 4n i 214 140
JfR.

[0282]  SjEfhl34

[0283] 3 H kL B #iC57BL/6/ NS L2 X 10 PFU/ KL I LCMVES KRWE JWE-C113 (L) P52~
C113 (L) BRAK H TR (n=3) o 7 G 55 2 KA 28 4 K B - i 1t Le gend P1ex il iE
(BioLegend) 4 #7 TFNo» TNFoF1TFNy ¥ LI 4R A 17K SF (E34)

(02841  Hy b ub W, 58 A RULOMV BERRWE M be [ 1 3AHLL , LOMVER 4 R S HRWE - C113 (L) A1
P52-C113 (L) P54 St A 7K.
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[0285]  SJiE{535

[0286]  JIB16-Ova B ZJE 40N i FACFECSTBL/6 /NG, J 188 1k 5 ik i S (il L g2 <
10*PFUIKILCMV 2 HEWE JWE-C113 (L) 5kP52-C113 (L) , sk F o b4 T4 BANEE (n="5 - Zh¥/
) ARG EBTRAEIE /N o 1 G2 75T BE 53 A BT il B I A g 2 2O LCMY
I3 1) (&135)

[0287]  Fiy b, LOMVERZ{AP52-C113 (L) AR a B b o s il D, [RIRs 7 g 41 41
rh g R A] R (measurable) & .

[0288]  SJiE{5136

[02891  KMC38JMIREZm iz NS4 BICHTBL /6 /N o 78 7] WL JEE T B s , FH2 X 10*PRUK)
LCMVERFRWE \WE-C113 (L) 5P52-C113 (L) itk AL FR/INGR o AR S AL 5B 11K, ) s, 1
W RV TE B E 2 AT LOMV AL il (B36) «

[0290]  FHULIEN, SEEFRWEAIWE-C113 (L) AHLL , LOMVEEEP52-CL13 (L) 7E/INR IR g1 4
ARSI (] B

[0291]  SCJHEfI37

[0292]  DL1.5X 10°40fE/mLIt) 25, FIMOT =0.001f{JLCMVESREWE-C113 (L) \P52-C113 (L)
a8 P52-WE (L) J&HFreeStyle 293-FE 174N . AEIRHALfF12.24.30.34.40.48.72F196/ )N I
SR IH IR i ST T E A I LMV EE (BI37) .

[0293]  HytbiFiH, FreeStyle 293-F4Ufit nl kLCMV EEZH{AWE-CL13 (L) FiIP52-C113 (L) &
IR IR T T A LOMVER 2R T PR AR AL PR 4R &

[0294] RSO R R 1R STt 3R] DA 2 7 VAT A S FR AR B A TT (AT ] — Fif
o 2 AP R — ik 2 FBR I R 0 T S o DR b, A ST SR AR TE Ak i A fiiad
HIARE T AERR A, H H o A X S AR TR AN Pk I, HERR b RIS 1R R AE AT AT
SEF AR 5y, e A RT  MME BT DAAE A A B LR ER AP ITE I N « PR, B Y AR )
ST, R ARIX S STy 2 1l e B 1) e 7 A 2 R AIE T FAAR AT, ARG AR
G DA SRR (L, H H X FERE SO AL i A & A AL IHVE R N « AR
TN & 53 HPEN— BN A TTERIN , WIE A A B I — 3570 o X B A B — B
W, HEAT AZAP S A AT =5 U1 25 A 02 TR, TN i S BRI RS 5 AR A
W EARTRIR o IEA, MRHIE A DA AT A TR AR I, AR B AR SR 21, A&
W FHIE D2 5 PR AR AT B sl DRl 2 (T g

[0295]  Z5[F)H) A& AR D1 FHANEE L 0 SR 2 R 21 k5 BRI i AR
A & A AR S 5 22 55 513 LA AR B R AR MR X e 2 [ )«

[0296] N YR AL HHANIR T AR R (R E 5 1 5 S8 M RE A B 5, R e
(T2 AT AR AR IR o SR AR BT TR R St 5 S0 L1, 1A 2 EEPR A& B
TE R, A B TE FELS R AR Sk R E

[0297] AU BH A5 4 S S| IR A H Y (B3GR G 2 A1) 2R H g RE = H s illid
P UERAAS Bl I 5 55) St 5 AL BEAR T F NS AR [PATART PN 2 AN N 4 i
B VAL I 5w i & B CAUT Ak 2501 an iRl 5| I ENARH S A
PR JE SAS— 2, WA AR A AT AT AT A

[0298] P15 7 R DA N IRCRI R A5 Hh AR 15 5 1 22 DL
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<110> - Py diria 7 AR A ]
<120>  HIT-E97 B Rk 00
<130> LC23310020P
<150> EP21159746.3
<151> 2021-02-26
<160> 40
{170> PatentIn version 3.5
210> 1
211> 3376
<212> DNA
213> JREL AR bk 4 IR 2 5k w5 (LOMV) 3ARWE
<400> 1
gcgcaccggg gatcctagge tttttggatt gegetttect ttaggacaat tgggtgetgg 60
attctatcca ataaaaggat gggtcagatt gtgacaatgt ttgaggcttt gcctcacatce 120
attgatgagg tcatcaacat tgtcattatt gtgctcatta taatcacgag catcaaagct 180
gtgtacaatt tcgccacctg tgggatatta gcactggtca gettectttt tttggetggt 240
aggtcctgtg gcatgtacgg ccttaatggt cccgacatct ataaaggggt ttaccagttce 300
aaatcagtgg agtttgatat gtctcactta aatctgacga tgcccaatge gtgctcagece 360
aacaactctc atcactacat cagtatggga agctctggac tggagctaac tttcactaac 420
gactccatcc ttaatcacaa tttttgcaac ttaacctccg ctttcaacaa aaagactttt 480
gaccatacac tcatgagtat agtctcgagt ctgcacctca gtattagagg gaattccaac 540
cacaaagcag tgtcttgtga ttttaacaat ggcatcacca ttcaatacaa cttgtcattt 600
tcggacccac agagcgctat aagccagtgt aggactttca gaggtagagt cttggacatg 660
tttagaactg cctttggagg aaaatacatg agaagtggct ggggetggge aggttcagat 720
ggcaagacca cttggtgcag ccaaacaagc tatcagtacc taatcataca aaacaggact 780
tgggaaaacc actgtagata tgcaggccct tttgggatgt ctagaatcct ctttgectcag 840
gaaaagacaa agtttctcac taggagactt gcaggcacat tcacctggac cctgtcagac 900
tcctcaggag tagaaaatcc aggtggttat tgcctgacca aatggatgat ccttgetgea 960
gagctcaaat gttttgggaa tacagctgtt gcaaaatgta atgtcaatca tgatgaagag 1020
ttctgtgaca tgctacgact aattgattac aacaaggccg ccctgagtaa gttcaagcaa 1080
gatgtagagt ctgccttgea tgtattcaaa acaacagtaa attctctgat ttccgatcag 1140
ctgttgatga ggaatcatct aagagatcta atgggggtac catactgtaa ttactcaaag 1200
ttctggtatc tggaacatge taagactggt gagactagtg tacccaagtg ctggettgte 1260
actaatggct cctacttgaa tgagacccac tttagtgatc aaatcgaaca agaagcagat 1320
aacatgatca cagagatgtt gaggaaggac tacataaaaa gacaagggag tactccttta 1380
gccttaatgg atcttttgat gttttcaaca tcagcatatc taatcagcat ctttctgecat 1440
cttgtgaaga taccaacaca tagacacata aagggcggtt catgtccaaa gccacaccgce 1500
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ttgaccaaca aggggatctg tagttgtggt gcattcaagg tgcctggtgt aaaaactatc 1560
tggaaaagac gctgatcagc agcgectccee tgactctcca cctcgaaaga ggtggagagt 1620
cagggaggece cagtgggtcet tagagtgtca caacattggg tcctctgaag attaaatcat 1680
gtggcaggat gttgtgaacg gtttttagat cagggagtct tgccttggaa gcactctcaa 1740
aaatgatgca gtccatgagt gcacagtgtg gggtgatcte tttcttettt ttgtctcetea 1800
ctaccccagt gtgecattttg catagccage catatttgtc ccacacttta tcttcatatt 1860
ctcttgagge ctecttggte atctcaacat caatgagttt tatgtccctt ctattttgtg 1920
agtccagaag ctttctgatg tcatcagaac cttgacagct caaaaccatc ccttgtggga 1980
gagcacctat aactgatgag gtcagcccag getgtgecatt gaagagatca gcaagatcca 2040
tgccgtgtga atactttgag tcctgettga attgettectg gtceccgtaggt teccctgtaaa 2100
aatgtatgaa ttgcccattt tgtggttgga atattgctat ctccactgga tcattgaacc 2160
tgcecctcaat gtcaatccat gtgggagecat tgggatcaat ccctcccatc aagtctttca 2220
acagcattgt ctgactgtaa ctcaagccca cctgaggtgg gectgetget ccaggeactg 2280
gcctagatga gttggcecaaca agtttttcat ttgtgagatc aattgttgtg ttctcccatg 2340
ctcteecccac aactgacgtt ctacaggeta tgtatggeca tccttcacct gaaagacaga 2400
ctttataaag gatgttttca tagggatttc tatctccaac ttgatctgag acaaacatgt 2460
tgagtttctt cttggeccececg aggactgett ttaggagatc ctcactgttg ctcggtttga 2520
tcaagataga ttccagcatg ttccctccat ctagcagagce tgcccccget ttcacagetg 2580
caccaagact gaaattataa ccagagatat tgatactaga ttgctgttca gtaatgaccc 2640
ccagaactgg gtgtttatcc tttagccttt caagatcact gagattcggg tatttgactg 2700
tgtaaagtaa gccaaggtct gtgagtgcct gcacaacatc attgagtggg gtctgtgact 2760
gttttgccat gcaagccatt gtcaggettg gecattgtgee gaactgattg ttcagaagtg 2820
atgagtcctt cacatcccaa acccttacta caccacttge accctgetga ggtcttetea 2880
tcccaaccat ttgcagtatt tgggatcttt gatcaagttg ttgtgetgtce aaatttccca 2940
tgtagactcc agaagcttga ggecctctcag ttctcataat tttggectte agettctcaa 3000
gatcagctge aagggtcatc aattcctctg cactaagtct tcccactttc agaacatttt 3060
tctttgatgt agacttcaga tcaacaagag aatgcacagt ctggttaaga ctcctgagtc 3120
tctgcaagte tttatcatcce ctecectttecct ttctcatgat cctctgaacg ttgetgactt 3180
cagaaaagtc caacccattt agaagactgg ttgecgtcctt gatgacggea gectttacat 3240
ctgatgtaaa actctgcaac tccctcctca acgectgtgt ccactgaaag cttttgactt 3300
ctttggacaa agacattttg tcacacaatg aatttccaaa taaaagcgca attaaatgcc 3360
taggatccac tgtgcg 3376
210> 2
211> 7236
<212> DNA
213> PRELAHA IR 2% AR 28 95 25 (LCMV) EEHRWE
<400> 2
gcgcaccggg gatcctagge gtttagttge getgetttat tgcacagett cactctgeta 60
aaccatcagg aactgaccga tcatcagtca tgggccaagg caagtccaaa gaagaaaggg 120
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acaccagcaa tacaggcaga gcagagcttt tgccagacac cacctatctt ggtcctctaa 180
attgtaaatc atgttggcag aaatttgaca gcttggttag atgccatgac cactatcttt 240
gcagacactg tctgaatctc ctgctgtcag tttccgacag atgtcctcte tgtaagtatce 300
cactgccaac caaactgaag gtgtcaacag tcccaagctc cccacctcce tatgaggagt 360
gacgccccag acctcgacac aacaggccac ccaacacaga aaaaccacac acaaaccgge 420
acacacagac acagcaacca gcacaaagcg cacgaaaaca cacacacaca cacacacaca 480
cccteaccca cgegeeecee cgeaccgecg ggggegegec cececeggggg geageeccee 540
gggggecececgg gecagggecce geggagatge cggetagteg atctectegg ccacccegete 600
cgccagccaa tcgtcacagg atttcccecectt gagtctgaac ctgeccccag ttgtctcata 660
cattacagtg ttctttgacc tgctgaagca gagcctacaa tctctgaagg tgaaccaatc 720
tggcacaaaa gataatggtg tcagcatgac ggatctgtcc atgcagagct cctgaagaac 780
tgtacttatt tctgactcca tcaagtgctc accagttctg aatcggtgca ggaggaggcet 840
gccgaggaca tcaccaattt ttccacagec ctcgagectct gccagaaaga ccctcatgte 900
ctttgtctcc aatttcacag agatattctg aacaaagttc ctcccctcaa agagggcacce 960
cttccttatg gtcagaggeca caggttccca ctcaggecct atcctctcaa agtcagtaga 1020
tttgatctca ttcagaatcc ttctagaacc tattagttca agttctagtg aatcaccaag 1080
tgtcaaaggg tcttccatgt aatcttcaaa ctcttcagac ctaatgtcaa agactccatc 1140
attcgcttta aagatggggt ctgtcctcaa cagattgaga cactcatcta ataatctcct 1200
gtcaacctca cctttgaaga aatgagagca cgataagtaa tcagctacac ctggactctg 1260
taattggcat ttaaccacaa agatcaatga aaatttcctc aagcagtcag tgttgttctg 1320
gttgtgtgtg aaatccactg tgattgagaa ctccaatatc ccctctgtge tgetgageat 1380
gtaatcccac aaatctctta aagatttaaa tgcttttgga tctgtcaaac cctgettaat 1440
taacatagcg gcattacaca caacatcccc cacacgataa gagaaccaac caaaaccaaa 1500
ctgcaagtca ttcctaaaca tgggcctctc tattttcttg ttcaccactt tcaaaataaa 1560
tgattggaag ggtcccagtg cttcagegee atcttcagat ggecatcatgt ccttatgggg 1620
gaaccatgaa aagttaccta aggtcctage tgttgcaaca aactctcgta caaatgattc 1680
gaaatacact tgcttcaaaa agttcttgca gacatccctt gtgctgacaa caaattcatc 1740
aactaaactt gagtctgacc gttggtgaga gttgacgaga tcagaaaaca gcacagtgta 1800
atgttcgtce ctcttccatt tgacaacatg agaaatgagt gacaaagact ctgagttgat 1860
gtcaatcagc acacaaaggt caaggaattt aatcctggga ctccatctca tattttttga 1920
gctcacatca gacatgaatg ggagcaactg atcctcaaag attttggggt acagtcgect 1980
cacagattga attacatgat tcaaactcac tttatcctct agtagtctcg aactctcagg 2040
ttttcttget acataatcac atggatttaa gtgcctaaca geccgaattac tctegttett 2100
tcctttcaca ggttctgeta aaacccaaac acccagctca aaagagttge tcaatgagat 2160
gcaaatgtag tcccagagaa ggggectcaa aaggttgatg tggtcacggt gagectetgg 2220
gtgtctetge ttgtcgecaaa tgtacaacat cacaccatct tgtttgtgaa cccttgtgac 2280
atgttcatcc atggtcagat cttcaagcac ctttctgata tacatatttt ccctgttttt 2340
atttctcaca cacctacttc ctaaagtctt acagagacct ataaagccgg atgagacaca 2400
actctgaaaa gctgatttgt tgattgcctc tgacaacage ttctgtgcac ctcttgtgaa 2460
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cttactacaa agcttatttt ggagtgtttt aatcaatgag gggatctttt cctcttgaaa 2520
ggtcattact gatgggtaaa ccactttttg tctcagaacc atcctcaatg ggaacatttc 2580
attcagattc aaccaattga tgcttgccaa ctcattaaga tcatcctcaa gaccaagaat 2640
ctctcccaat tgaaggatgg cctctttett ttccetgttg aagaggtcta gaaaaaattc 2700
ctcgttacat tcaccgttct tgagtttgtg atgtagtctt cttacaagtt ttctcatgat 2760
ctttgtttca ctgggacaca attcttcaat gagtctttgg attctataac ctctagaacc 2820
atctaaccaa tcctttacat cagtgtgagt gtttaacaag aatggatcta aagggaaatt 2880
agcatatttc aagagatcca gtgtcctcct ctggatacag tttactaaaa aaactggaac 2940
tccatttget atagecttgat cagcaatcgt atctattgtc tcacaaagtt gatgeggttce 3000
tttacactta acattgtgta gtgccgcaga cacaaatttc gtgaggagag ggacctccte 3060
cccccacaca taaaatctgg atttgaattc cgetgcaaac cgcecccaacca cactttttgg 3120
actgatgaac ttgttcaaca aaccacttaa gtgagagtgg aattccagca agacaaggac 3180
ttcttectggg tcactatcaa ctaagtcact caatctcttg tcaaataaag tgatctgatc 3240
atcacttgat gtataggctt ctggcctcte tccaaaaatg acaccaatac aataattgat 3300
aaacctttca ctaattaaac cgtaaaaatc agaagcattg tgtaggatcc cctgtcccat 3360
gtcaatgaga ctagatatgt gagatggcac cacccccatt tcaaaatact ctctaaagat 3420
tctctecgta acagtegtte ctgaccettt gagaagettg agttttgatt taacatatga 3480
tttcatcatt gcattcacaa cagggaaagg gacttcaaca agtttatgca tatgccaagt 3540
caacaaggtg ctaacatgat cttttccaga acgcacgtac tgatcatcac ccagtttgag 3600
attttggaga agcattaaga ataggaatgg gcacatcatt ggtccccatt tgectgtgate 3660
catgctgtag tttaacaacc cttctctcac attgatagtc attgacaaga ttgcattttc 3720
aaactctttg tcattgttta aacaagatcc tgaaaagaaa ctagaaaagg attcaaaata 3780
atcttctacc aatcttgtga acatttttgt cctcaaatcc ccaatgtaaa gectctctatt 3840
tccecccaace tgetetttgt atgacaatge aaattttagt ctcccagagt cagggecaac 3900
tgaagtgtat gatgttggtg attcttctga gtaaaaacac agattcttta gagcagcact 3960
catgcatttt gtcaatgaaa gggccttact tagagattca gaattgecttt ccctttcact 4020
aattcttaca tcttcttcca atttgtccca gtcaaattta aaatttaage tctgectetg 4080
catgtgtctg tacttccctg aatacgcatt tgcattcatc tgtaacaaga tcatcttcat 4140
acatgagaac caatcaccct ctgagaagaa ctttctacag aggtttcttg ccatctcatc 4200
cagaccacat tgttctttga cagctgatgt aaaatacaat ggtgacagtt ctgttgaacc 4260
ttcaacagcc tcacaaataa acctcatgtc gtcattggtg agacaggatg gatcaaagtc 4320
ctctactaga tgaaatgaaa tttctgataa aatgactttc ctcagataag ctcttttacc 4380
tgacaaaata atctgaaggt ggtgtagtcc ttttgtgttc ttgaattctc cctccecettg 4440
cccttcatta agectagtge ctctattata cecgtgttatt gtggagetga ccttatctte 4500
taaactcctg aaaaaacttg tctcctceccte cccctecgaaa cacacatcta ccggatcatce 4560
ttccaatttg tctacttctg ttttcctgga accgatgact aatctagaga caagctttga 4620
gaccttatat tcgtaatctg agtgtctcag cttatacttt tgtttcctca tgaagcccte 4680
tgtaatttgg ctcacagcac taacaagcaa tttgttaaaa tcatactcca aaagccgttc 4740
tccattcaga tgtttattga caaccacact tttgttgett gecgagatcta atgetgtcge 4800
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acatccagag ttggtcatgg ggtccagatt gttgagectt ttctcccctt ttagaattaa 4860
ggtgccattg ttgaatgaag ataccatcat gctaaagatc tctaaattaa caccaggggt 4920
tgaatgctga caatcaatat ctttaccggt gaacttcttc atttgttcat aaaaaacaca 4980
ttcctettecg ggtgtgattg tttecttagg gttgacaaag aaaccaaact cactcttggg 5040
ctcaaagaac ttttcaaaac attttatctg atctgtcaat ctatcagggg tctcctttgt 5100
gatcaaatga cacaggtatg acacattcaa cataaacttg aattttgcac tcaataacac 5160
cttttcacca gtaccaaaaa ttgtcctaat caaaaaccga agcagcctgt acaccacttt 5220
ctcggcaggt gtgattagat cctccttcaa cttatccatt aatgaggtcg atgaaaagtc 5280
tgagacgatg gccatcacta aatacctaat attttgaacc tgcttttgat ttctetttgt 5340
tgggttggtg agcatcagta ggatcaatgt ccttagtgca gtctcaatgt caataagaga 5400
atcttttaag tcagggcatg acctaatcca tgaaatcatt gtgtctatca tgttgtgcaa 5460
cacctcatct gaaaaaattg gtaaaaagaa cctttttgga tctgcgtaaa aggaaatcaa 5520
gtgaccatcc ggaccttgta tggaataaca cctcgatgat tctccagttt tctgatatag 5580
tagatgatac tcttcggaat ccagttttat tatctggcaa aacacctctt tgcactccac 5640
cacttgatat ctcacagacc ccagttggtt ctgtctcaac cttgcaactg agcttgtttt 5700
catgctgttt gttagagcca aacaaacaga tgacagtttt ctcaaactct gtaaacccct 5760
caattgctct atgttaggct ggaaagtgta atcttcaaat tttgtgtaat gcattacagg 5820
atgagtcccg gctctcataa agttctcaaa ttcagcaaat ggtatatgge attcttgcac 5880
gaggcattct gatagtccgt aatgctcaaa actaagtccc actgttgata ggcatttcectg 5940
gatttttgct atgaactcat ttatggatac cctaaaaagc tcatcaagag atgeccttttt 6000
gtgcactctt gattttcttc tgttcttcaa aagtctcatg aattcttctt tggtactttg 6060
aaggctcaca agcctatcat tcacactact gtagcaacaa ccaacccaat gtttatcatt 6120
ttccaaccct ttggaaattg actgcttaat aagtgaagaa agacataaga catctaagtt 6180
cagcagctgt ctecttectag tgtttaataa ttttaaactt ttcaccttgt tcaacataga 6240
gagtagcctt tcatactcag tgttagcatc gettcctcte tcatgeccat gggtetetge 6300
tgtaatgaac ctcattaagg ggcaggattc aactgcctct ttgctcaaca ttaatatgtc 6360
atcattatca gtaagggttt cataaagttc agagaattcc ttgattaagc ccccaggget 6420
gaccttttgg aaattccttt tgagtttccc atttaacagg tccctcctaa acctgcecaaa 6480
aaaggaattt atgccaaaga ccacatcatc gcaactcatg ttggggttga caccatcgtg 6540
gcacattttc ataatctcat cgttatgaaa tgatcttgcg tctttcaaaa ttttcattga 6600
gtccatgeecg gaacgtttgt caacagtggt cttaagagac tcacagagcec tgaagtattce 6660
agactcctca aaaactttct catcttgact agaatactcc aggagtttaa ataggaggtc 6720
tctgaactta aaattcaccc attctggcat gaaactgtta tcataatcac aacgaccatc 6780
cactattgga accagtgtga tgcctgcaac agcaagatct tctttgatge atgetagttt 6840
gttggtgtce tcaatgaact tcttttcaaa actagctggt gtgettctaa caaaacattce 6900
aagaagaata agggaattgt caatcaactt ataaccatca gggatgatga gtggcagtcc 6960
tggacacaca atcccagagt ctattaggat tgtttcaaca gatttgtcat cgtggttgtg 7020
tatgcaacca cttttgtctg cactgtctat ctctatacag cgtgataaca atttgagtcc 7080
ctcaattagc accattctgg gttctctttg tcccaggaag ttgagttttt geccttgacag 7140
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Met Gly Gln Ile Val Thr Met Phe Glu Ala Leu Pro His Ile Ile Asp

1

5

10

37
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cctctegtee tgttctatgt aatttagaca caactctctc aaatctgcaa tagtttcatce 7200
cattgcgecat caaaaagcct aggatccteg gtgege 7236
210> 3
211> 1497
<212> DNA
213> JREL AR bk 4 MR ¢ 5k w5 (LOMV) 3ARWE
<400> 3
atgggtcaga ttgtgacaat gtttgaggect ttgcctcaca tcattgatga ggtcatcaac 60
attgtcatta ttgtgctcat tataatcacg agcatcaaag ctgtgtacaa tttcgccacc 120
tgtgggatat tagcactggt cagcttcctt tttttggetg gtaggtcctg tggecatgtac 180
ggccttaatg gtcccgacat ctataaaggg gtttaccagt tcaaatcagt ggagtttgat 240
atgtctcact taaatctgac gatgcccaat gcgtgctcag ccaacaactc tcatcactac 300
atcagtatgg gaagctctgg actggagcta actttcacta acgactccat ccttaatcac 360
aatttttgca acttaacctc cgctttcaac aaaaagactt ttgaccatac actcatgagt 420
atagtctcga gtctgcacct cagtattaga gggaattcca accacaaagc agtgtcttgt 480
gattttaaca atggcatcac cattcaatac aacttgtcat tttcggaccc acagagcgcet 540
ataagccagt gtaggacttt cagaggtaga gtcttggaca tgtttagaac tgcctttgga 600
ggaaaataca tgagaagtgg ctggggetgg gcaggttcag atggcaagac cacttggtge 660
agccaaacaa gctatcagta cctaatcata caaaacagga cttgggaaaa ccactgtaga 720
tatgcaggce cttttgggat gtctagaatc ctctttgetc aggaaaagac aaagtttctce 780
actaggagac ttgcaggcac attcacctgg accctgtcag actcctcagg agtagaaaat 840
ccaggtggtt attgcctgac caaatggatg atccttgetg cagagctcaa atgttttggg 900
aatacagctg ttgcaaaatg taatgtcaat catgatgaag agttctgtga catgctacga 960
ctaattgatt acaacaaggc cgccctgagt aagttcaage aagatgtaga gtctgecttg 1020
catgtattca aaacaacagt aaattctctg atttccgatc agectgttgat gaggaatcat 1080
ctaagagatc taatgggggt accatactgt aattactcaa agttctggta tctggaacat 1140
gctaagactg gtgagactag tgtacccaag tgctggettg tcactaatgg ctcctacttg 1200
aatgagaccc actttagtga tcaaatcgaa caagaagcag ataacatgat cacagagatg 1260
ttgaggaagg actacataaa aagacaaggg agtactcctt tagccttaat ggatcttttg 1320
atgttttcaa catcagcata tctaatcagc atctttctge atcttgtgaa gataccaaca 1380
catagacaca taaagggcgg ttcatgtcca aagccacacc gcttgaccaa caaggggatce 1440
tgtagttgtg gtgcattcaa ggtgcctggt gtaaaaacta tctggaaaag acgctga 1497
210> 4
211> 498
212> PRT
213> JREL 4R bk 4 IR ¢ 5k w5 (LOMV) 3AAWE
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Glu
Lys
Phe
Pro
65

Met
Ser
Thr
Phe
Leu
145
Asp
Pro
Asp
Gly
Tyr
225
Tyr
Thr
Ser
Trp
Ala

305
Leu

Val
Ala
Leu
50

Asp
Ser
His
Asn
Asn
130
His
Phe
Gln
Met
Trp
210
Gln
Ala
Lys
Asp
Met
290

Lys

Ile

Tle
Val
35

Phe
Tle
His
His
Asp
115
Lys
Leu
Asn
Ser
Phe
195
Ala
Tyr
Gly
Phe
Ser
275
Tle

Cys

Asp

Asn

20

Tyr

Leu

Tyr

Leu

100

Ser

Lys

Ser

Asn

Ala

180

Gly

Leu

Pro

Leu

260

Ser

Leu

Asn

Tyr

Ile

Asn

Ala

Lys

Asn

85

Ile

Ile

Thr

Ile

Gly

165

Ile

Thr

Ser

Ile

Phe

245

Thr

Gly

Ala

Val

Asn

Val
Phe
Gly
Gly
70

Leu
Ser
Leu
Phe
Arg
150
Ile
Ser
Ala
Asp
Ile
230
Gly
Arg
Val
Ala
Asn

310
Lys

Ile
Ala
Arg
55

Val
Thr
Met
Asn
Asp
135
Gly
Thr
Gln
Phe
Gly
215
Gln
Met
Arg
Glu
Glu
295
His

Ala

Tle
Thr
40

Ser
Tyr
Met
Gly
His
120
His
Asn
Tle
Cys
Gly
200
Lys
Asn
Ser
Leu
Asn
280
Leu

Asp

Ala

Val
25

Cys
Cys
Gln
Pro
Ser
105
Asn
Thr
Ser
Gln
Arg
185
Gly
Thr
Arg
Arg
Ala
265
Pro
Lys
Glu

Leu

38

Leu

Gly

Gly

Phe

Asn

90

Ser

Phe

Leu

Asn

Tyr

170

Thr

Lys

Thr

Thr

Ile

250

Gly

Gly

Cys

Glu

Ser

Ile

Ile

Met

Lys

75

Ala

Gly

Cys

Met

His

155

Asn

Phe

Tyr

Trp

Trp

235

Leu

Thr

Gly

Phe

Phe

315
Lys

Tle
Leu
Tyr
60

Ser
Cys
Leu
Asn
Ser
140
Lys
Leu
Arg
Met
Cys
220
Glu
Phe
Phe
Tyr
Gly
300

Cys

Phe

Tle
Ala
45

Gly
Val
Ser
Glu
Leu
125
Tle
Ala
Ser
Gly
Arg
205
Ser
Asn
Ala
Thr
Cys
285
Asn

Asp

Lys

Thr
30

Leu
Leu
Glu
Ala
Leu
110
Thr
Val
Val
Phe
Arg
190
Ser
Gln
His
Gln
Trp
270
Leu
Thr

Met

Gln

Ser

Val

Asn

Phe

Asn

95

Thr

Ser

Ser

Ser

Ser

175

Val

Gly

Thr

Cys

Glu

255

Thr

Thr

Ala

Leu

Asp

Ile
Ser
Gly
Asp
80

Asn
Phe
Ala
Ser
Cys
160
Asp
Leu
Trp
Ser
Arg
240
Lys
Leu
Lys
Val
Arg

320
Val
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Glu Ser Ala

Gln Leu
355

Asn

Asp

Cys
370
Thr

Tyr

Glu
385

Asn

Ser

Glu Thr

Ile Thr Glu
Ala
435

Ile

Pro Leu

Ile Ser
450
Lys Gly Gly
465
Cys Ser Cys
Arg Arg
210> 5
211> 1677
<212> DNA
213>
<400> 5
atgtctttgt
cagagtttta
gggttggact
gataaagact
aagtctacat
acccttgcag
gcttctggag
ctgcaaatgg
gatgtgaagg
gcttgecatgg
cttggcttac

aaacacccag

325
Leu His
340
Leu Met

Tyr Ser

Val Pro

Val

Arg

Lys

Lys

Phe Lys

His
360
Trp

Asn

Phe
375

Cys Trp

390

His Phe
405
Met Leu
420
Leu Met

Phe Leu

Ser Cys

Ser

Asp

His

Pro

Asp Gln

Lys Asp

Leu
440
Val

Leu

Leu
455

Lys Pro

470

Ala
485

Gly

ccaaagaagt
catcagatgt
tttctgaagt
tgcagagact
caaagaaaaa
ctgatcttga
tctacatggg
ttgggatgag
actcatcact
caaaacagtc

tttacacagt
ttctgggggt

Phe

Lys Val

caaaagcttt
aaaggctgcce
cagcaacgtt
caggagtctt
tgttctgaaa
gaagctgaag
aaatttgaca
aagacctcag
tctgaacaat
acagacccca
caaatacccg

cattactgaa

330
Thr Thr
345

Leu

Val

Arg Asp

Tyr Leu Glu

Val Thr
395
Gln

Leu

Ile Glu

410

Tyr Ile Lys

425
Met

Phe Ser

Lys Ile Pro

His Leu
475
Val

Arg

Gly
490

Pro

cagtggacac
gtcatcaagg
cagaggatca
aaccagactg
gtgggaagac
gccaaaatta
gcacaacaac
cagggtgcaa
cagttcggca
ctcaatgatg
aatctcagtg

cagcaatcta

39

Leu
350
Gly

Asn Ser
Met
365
Ala

Leu

His
380

Asn

Lys

Gly Ser

Glu Ala Asp

Gln Gly
430
Ala

Arg
Thr Ser
445
Thr His
460

Thr

Arg

Asn Lys

Lys Thr Ile

TR 20 P 2% A i 8 3 5 (LCMV) BERRWE

aggcgttgag
acgcaaccag
tgagaaagga
tgcattctcet
ttagtgcaga
tgagaactga
ttgatcaaag
gtggtgtagt
caatgccaag
ttgtgcaggce
atcttgaaag
gtatcaatat

335
Ile Ser

Val Pro

Thr Gly

Leu

400
Met

Tyr

Asn
415

Ser Thr

Leu
Tle

His

Ile
480
Lys

Gly

Trp
495

gagggagttg
tcttctaaat
aaggagggat
tgttgatctg
ggaattgatg
gaggcctcaa
atcccaaata
aagggtttgg
cctgacaatg
actcacagac
gctaaaggat
ctctggttat

60
120
180
240
300
360
420
480
540
600
660
720
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aatttcagtc ttggtgcage tgtgaaagcg ggggcecagetc tgctagatgg agggaacatg 780
ctggaatcta tcttgatcaa accgagcaac agtgaggatc tcctaaaagc agtcctcggg 840
gccaagaaga aactcaacat gtttgtctca gatcaagttg gagatagaaa tccctatgaa 900
aacatccttt ataaagtctg tctttcaggt gaaggatgge catacatagc ctgtagaacg 960
tcagttgtgg ggagagcatg ggagaacaca acaattgatc tcacaaatga aaaacttgtt 1020
gccaactcat ctaggccagt gectggagea gecaggeccac ctcaggtggg cttgagttac 1080
agtcagacaa tgctgttgaa agacttgatg ggagggattg atcccaatge tcccacatgg 1140
attgacattg agggcaggtt caatgatcca gtggagatag caatattcca accacaaaat 1200
gggcaattca tacattttta cagggaacct acggaccaga agcaattcaa gcaggactca 1260
aagtattcac acggcatgga tcttgectgat ctcttcaatg cacagcecctgg getgacctea 1320
tcagttatag gtgctctccc acaagggatg gttttgaget gtcaaggttc tgatgacatc 1380
agaaagcttc tggactcaca aaatagaagg gacataaaac tcattgatgt tgagatgacc 1440
aaggaggcct caagagaata tgaagataaa gtgtgggaca aatatggctg gctatgcaaa 1500
atgcacactg gggtagtgag agacaaaaag aagaaagaga tcaccccaca ctgtgcactce 1560
atggactgca tcatttttga gagtgcttcc aaggcaagac tccctgatct aaaaaccgtt 1620
cacaacatcc tgccacatga tttaatcttc agaggaccca atgttgtgac actctaa 1677
<210> 6
<211> 558
<212> PRT
213> PRELAHA IR Z% AR 28 95 25 (LCMV) EEHRWE
<400> 6
Met Ser Leu Ser Lys Glu Val Lys Ser Phe Gln Trp Thr Gln Ala Leu
1 5 10 15
Arg Arg Glu Leu Gln Ser Phe Thr Ser Asp Val Lys Ala Ala Val Ile

20 25 30
Lys Asp Ala Thr Ser Leu Leu Asn Gly Leu Asp Phe Ser Glu Val Ser
35 40 45
Asn Val Gln Arg Ile Met Arg Lys Glu Arg Arg Asp Asp Lys Asp Leu
50 55 60
Gln Arg Leu Arg Ser Leu Asn Gln Thr Val His Ser Leu Val Asp Leu
65 70 75 80
Lys Ser Thr Ser Lys Lys Asn Val Leu Lys Val Gly Arg Leu Ser Ala
85 90 95
Glu Glu Leu Met Thr Leu Ala Ala Asp Leu Glu Lys Leu Lys Ala Lys
100 105 110
Ile Met Arg Thr Glu Arg Pro Gln Ala Ser Gly Val Tyr Met Gly Asn
115 120 125
Leu Thr Ala Gln Gln Leu Asp Gln Arg Ser Gln Ile Leu Gln Met Val
130 135 140
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Gly
145
Asp
Ser
Asp
Tyr
Leu
225
Asn
Gly
Asp
Val
Lys
305
Ser
Glu
Pro
Leu
Gly
385
Gly
Lys

Asn

Gly

Met

Val

Leu

Val

Pro

210

Gly

Phe

Gly

Leu

Ser

290

Val

Val

Lys

Pro

Met

370

Arg

Gln

Gln

Ala

Met

Arg
Lys
Thr
Val
195
Asn
Val
Ser
Asn
Leu
275
Asp
Cys
Val
Leu
Gln
355
Gly
Phe
Phe
Asp
Gln

435
Val

Arg
Asp
Met
180
Gln
Leu
Ile
Leu
Met
260
Lys
Gln
Leu
Gly
Val
340
Val
Gly
Asn
Ile
Ser
420

Pro

Leu

Pro
Ser
165
Ala
Ala
Ser
Thr
Gly
245
Leu
Ala
Val
Ser
Arg
325
Ala
Gly
Tle
Asp
His
405
Lys

Gly

Ser

Gln
150
Ser
Cys
Leu
Asp
Glu
230
Ala
Glu
Val
Gly
Gly
310
Ala
Asn
Leu
Asp
Pro
390
Phe
Tyr

Leu

Cys

Gln

Leu

Met

Thr

Leu

215

Gln

Ala

Ser

Leu

Asp

295

Glu

Trp

Ser

Ser

Pro

375

Val

Tyr

Ser

Thr

Gln

Gly
Leu
Ala
Asp
200
Glu
Gln
Val
Ile
Gly
280
Arg
Gly
Glu
Ser
Tyr
360
Asn
Glu
Arg
His
Ser

440
Gly

Ala Ser Gly

Asn
Lys
185
Leu
Arg
Ser
Lys
Leu
265
Ala
Asn
Trp
Asn
Arg
345
Ser
Ala
Ile
Glu
Gly
425
Ser

Ser

41

Asn
170
Gln
Gly
Leu
Ser
Ala
250
Tle
Lys
Pro
Pro
Thr
330
Pro
Gln
Pro
Ala
Pro
410
Met

Val

Asp

155
Gln

Ser
Leu
Lys
Ile
235
Gly
Lys
Lys
Tyr
Tyr
315
Thr
Val
Thr
Thr
Ile
395
Thr
Asp

Ile

Asp

Val

Phe

Gln

Leu

Asp

220

Asn

Ala

Pro

Lys

Glu

300

Ile

Ile

Pro

Met

Trp

380

Phe

Asp

Leu

Gly

Ile

Val
Gly
Thr
Tyr
205
Lys
Tle
Ala
Ser
Leu
285
Asn
Ala
Asp
Gly
Leu
365
Tle
Gln
Gln
Ala
Ala

445
Arg

Arg
Thr
Pro
190
Thr
His
Ser
Leu
Asn
270
Asn
Ile
Cys
Leu
Ala
350
Leu
Asp
Pro
Lys
Asp
430

Leu

Lys

Val
Met
175
Leu
Val
Pro
Gly
Leu
255
Ser
Met
Leu
Arg
Thr
335
Ala
Lys
Tle
Gln
Gln
415
Leu

Pro

Leu

Trp
160
Pro
Asn
Lys
Val
Tyr
240
Asp
Glu
Phe
Tyr
Thr
320
Asn
Gly
Asp
Glu
Asn
400
Phe
Phe

Gln

Leu
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450
Asp Ser
465
Lys Glu

Gln

Ala

Trp Leu Cys

Glu Ile Thr
515
Ala Ser Lys
530
Pro His
545
210> 7
211> 273
<212> DNA
213>
<400> 7

atgggccaag

Asp

ttgccagaca
agcttggtta
gtttccgaca
gtcccaagcet
<210> 8
211> 90
212> PRT
213>
<400> 8
Met Gly Gln
1

Arg Ala Glu
Cys
35
Cys

Lys Ser

Tyr Leu
50

Cys Pro Leu

Asn Arg

Ser Arg

485
Lys Met
500

Pro His

Ala Arg

Leu Ile

gcaagtccaa
ccacctatct
gatgccatga
gatgtcctct

ccceccecacctcece

Gly Lys
5

Leu Leu

20

Trp Gln

Arg His

Cys Lys

Arg
470
Glu
His
Cys

Leu

Phe
550

Ser Lys Glu Glu Arg Asp Thr

Pro Asp Thr

Lys Phe Asp

Cys Leu Asn

Tyr Pro Leu

455
Asp

460

Ile Asp Val Glu Thr

480
Gly

Lys Leu Ile
475
Val

Met

Glu Tyr
495

Lys

Lys Trp Asp Lys

490
Val

Tyr Asp

Thr Val
505
Met

Gly Lys Lys
510

Phe

Arg Asp Lys

Ala Tle Ile
525

His

Leu Asp Cys Glu Ser

520
Asp Thr Val
540

Val

Pro Leu Lys Asn Ile Leu

535
Arg Val

955

Gly Pro Asn Thr Leu

TREL 20 P 2% A 8 9 4 (LCMV) BERRWE

agaagaaagg gacaccagca atacaggcag agcagagctt
tggtcctcta aattgtaaat catgttggca gaaatttgac
ccactatctt tgcagacact gtctgaatct cctgectgtca
ctgtaagtat ccactgccaa ccaaactgaa ggtgtcaaca

ctatgaggag tga

TREL 20 P 2% A 8 5 (LCMV) BERRWE

Thr
15

Asn

Ser Asn Gly

10
Thr Tyr Leu Gly
25

Ser

Pro Leu Cys

30
Cys His
45

Val Ser

Leu Val Arg Asp His

40
Leu Leu Ser Asp Arg
60

Thr Lys Leu

Leu
55

Pro Lys Val Ser Thr

60
120
180
240
273

65
Val Pro

70
Pro Pro Tyr

75 80

Ser Ser Pro Glu Glu

42
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85 90

210> 9
211> 6630
<212> DNA
213> JREL A bk 4 IR 2 5k w5 (LOMV) 3ARWE
<400> 9
atggatgaaa ctattgcaga tttgagagag ttgtgtctaa attacataga acaggacgag 60
aggctgtcaa ggcaaaaact caacttcctg ggacaaagag aacccagaat ggtgctaatt 120
gagggactca aattgttatc acgctgtata gagatagaca gtgcagacaa aagtggttgce 180
atacacaacc acgatgacaa atctgttgaa acaatcctaa tagactctgg gattgtgtgt 240
ccaggactgc cactcatcat ccctgatggt tataagttga ttgacaattc ccttattctt 300
cttgaatgtt ttgttagaag cacaccagct agttttgaaa agaagttcat tgaggacacc 360
aacaaactag catgcatcaa agaagatctt gctgttgcag gcatcacact ggttccaata 420
gtggatggtc gttgtgatta tgataacagt ttcatgccag aatgggtgaa ttttaagttc 480
agagacctcc tatttaaact cctggagtat tctagtcaag atgagaaagt ttttgaggag 540
tctgaatact tcaggctctg tgagtctctt aagaccactg ttgacaaacg ttccggcatg 600
gactcaatga aaattttgaa agacgcaaga tcatttcata acgatgagat tatgaaaatg 660
tgccacgatg gtgtcaaccc caacatgagt tgcgatgatg tggtctttgg cataaattcce 720
ttttttggca ggtttaggag ggacctgtta aatgggaaac tcaaaaggaa tttccaaaag 780
gtcagccectg ggggettaat caaggaattc tctgaacttt atgaaaccct tactgataat 840
gatgacatat taatgttgag caaagaggca gttgaatcct gccccttaat gaggttcatt 900
acagcagaga cccatgggca tgagagagga agcgatgcta acactgagta tgaaaggcta 960
ctctctatgt tgaacaaggt gaaaagttta aaattattaa acactagaag gagacagctg 1020
ctgaacttag atgtcttatg tctttcttca cttattaage agtcaatttc caaagggttg 1080
gaaaatgata aacattgggt tggttgttge tacagtagtg tgaatgatag gettgtgage 1140
cttcaaagta ccaaagaaga attcatgaga cttttgaaga acagaagaaa atcaagagtg 1200
cacaaaaagg catctcttga tgagcttttt agggtatcca taaatgagtt catagcaaaa 1260
atccagaaat gcctatcaac agtgggactt agttttgage attacggact atcagaatge 1320
ctcgtgcaag aatgccatat accatttget gaatttgaga actttatgag agccgggact 1380
catcctgtaa tgcattacac aaaatttgaa gattacactt tccagcctaa catagagcaa 1440
ttgaggggtt tacagagttt gagaaaactg tcatctgttt gtttggctct aacaaacagc 1500
atgaaaacaa gctcagttgc aaggttgaga cagaaccaac tggggtctgt gagatatcaa 1560
gtggtggagt gcaaagaggt gttttgccag ataataaaac tggattccga agagtatcat 1620
ctactatatc agaaaactgg agaatcatcg aggtgttatt ccatacaagg tccggatggt 1680
cacttgattt ccttttacge agatccaaaa aggttctttt taccaatttt ttcagatgag 1740
gtgttgcaca acatgataga cacaatgatt tcatggatta ggtcatgccc tgacttaaaa 1800
gattctctta ttgacattga gactgcacta aggacattga tcctactgat gctcaccaac 1860
ccaacaaaga gaaatcaaaa gcaggttcaa aatattaggt atttagtgat ggccatcgtc 1920
tcagactttt catcgacctc attaatggat aagttgaagg aggatctaat cacacctgcc 1980



44

CN 117241812 A Fo5l & 13/86 T
gagaaagtgg tgtacagget gettcggttt ttgattagga caatttttgg tactggtgaa 2040
aaggtgttat tgagtgcaaa attcaagttt atgttgaatg tgtcatacct gtgtcatttg 2100
atcacaaagg agacccctga tagattgaca gatcagataa aatgttttga aaagttcttt 2160
gagcccaaga gtgagtttgg tttctttgtc aaccctaagg aaacaatcac acccgaagag 2220
gaatgtgttt tttatgaaca aatgaagaag ttcaccggta aagatattga ttgtcagcat 2280
tcaacccctg gtgttaattt agagatcttt agcatgatgg tatcttcatt caacaatgge 2340
accttaattc taaaagggga gaaaaggctc aacaatctgg accccatgac caactctgga 2400
tgtgcgacag cattagatct cgcaagcaac aaaagtgtgg ttgtcaataa acatctgaat 2460
ggagaacgge ttttggagta tgattttaac aaattgcttg ttagtgectgt gagccaaatt 2520
acagagggct tcatgaggaa acaaaagtat aagctgagac actcagatta cgaatataag 2580
gtctcaaage ttgtctctag attagtcatc ggttccagga aaacagaagt agacaaattg 2640
gaagatgatc cggtagatgt gtgtttcgag ggggaggagg agacaagttt tttcaggagt 2700
ttagaagata aggtcagctc cacaataaca cggtataata gaggcactag gcttaatgaa 2760
gggcaagggg agggagaatt caagaacaca aaaggactac accaccttca gattattttg 2820
tcaggtaaaa gagcttatct gaggaaagtc attttatcag aaatttcatt tcatctagta 2880
gaggactttg atccatcctg tctcaccaat gacgacatga ggtttatttg tgaggctgtt 2940
gaaggttcaa cagaactgtc accattgtat tttacatcag ctgtcaaaga acaatgtggt 3000
ctggatgaga tggcaagaaa cctctgtaga aagttcttct cagagggtga ttggttctca 3060
tgtatgaaga tgatcttgtt acagatgaat gcaaatgcgt attcagggaa gtacagacac 3120
atgcagaggc agagcttaaa ttttaaattt gactgggaca aattggaaga agatgtaaga 3180
attagtgaaa gggaaagcaa ttctgaatct ctaagtaagg ccctttcatt gacaaaatgce 3240
atgagtgctg ctctaaagaa tctgtgtttt tactcagaag aatcaccaac atcatacact 3300
tcagttggee ctgactctgg gagactaaaa tttgcattgt catacaaaga gcaggttggg 3360
ggaaatagag agctttacat tggggatttg aggacaaaaa tgttcacaag attggtagaa 3420
gattattttg aatccttttc tagtttcttt tcaggatctt gtttaaacaa tgacaaagag 3480
tttgaaaatg caatcttgtc aatgactatc aatgtgagag aagggttgtt aaactacagc 3540
atggatcaca gcaaatgggg accaatgatg tgcccattcc tattcttaat gettctccaa 3600
aatctcaaac tgggtgatga tcagtacgtg cgttctggaa aagatcatgt tagcaccttg 3660
ttgacttggce atatgcataa acttgttgaa gtccctttce ctgttgtgaa tgcaatgatg 3720
aaatcatatg ttaaatcaaa actcaagctt ctcaaagggt caggaacgac tgttacggag 3780
agaatcttta gagagtattt tgaaatgggg gtggtgecat ctcacatatc tagtctcatt 3840
gacatgggac aggggatcct acacaatget tctgattttt acggtttaat tagtgaaagg 3900
tttatcaatt attgtattgg tgtcattttt ggagagaggc cagaagccta tacatcaagt 3960
gatgatcaga tcactttatt tgacaagaga ttgagtgact tagttgatag tgacccagaa 4020
gaagtccttg tcttgetgga attccactct cacttaagtg gtttgttgaa caagttcatce 4080
agtccaaaaa gtgtggttgg gecggtttgeca gecggaattca aatccagatt ttatgtgtgg 4140
ggggaggagg tccctcteet cacgaaattt gtgtctgegg cactacacaa tgttaagtgt 4200
aaagaaccgc atcaactttg tgagacaata gatacgattg ctgatcaagc tatagcaaat 4260
ggagttccag tttttttagt aaactgtatc cagaggagga cactggatct cttgaaatat 4320



45

CN 117241812 A Fo5l & 14/86 T
gctaatttce ctttagatcc attcttgtta aacactcaca ctgatgtaaa ggattggtta 4380
gatggttcta gaggttatag aatccaaaga ctcattgaag aattgtgtcc cagtgaaaca 4440
aagatcatga gaaaacttgt aagaagacta catcacaaac tcaagaacgg tgaatgtaac 4500
gaggaatttt ttctagacct cttcaacagg gaaaagaaag aggccatcct tcaattggga 4560
gagattcttg gtcttgagga tgatcttaat gagttggcaa gcatcaattg gttgaatctg 4620
aatgaaatgt tcccattgag gatggttctg agacaaaaag tggtttaccc atcagtaatg 4680
acctttcaag aggaaaagat cccctcattg attaaaacac tccaaaataa gctttgtagt 4740
aagttcacaa gaggtgcaca gaagctgttg tcagaggcaa tcaacaaatc agcttttcag 4800
agttgtgtct catccggett tataggtctc tgtaagactt taggaagtag gtgtgtgaga 4860
aataaaaaca gggaaaatat gtatatcaga aaggtgcttg aagatctgac catggatgaa 4920
catgtcacaa gggttcacaa acaagatggt gtgatgttgt acatttgcga caagcagaga 4980
cacccagagg ctcaccgtga ccacatcaac cttttgagge cccttctectg ggactacatt 5040
tgcatctcat tgagcaactc ttttgagctg ggtgtttggg ttttagcaga acctgtgaaa 5100
ggaaagaacg agagtaattc ggctgttagg cacttaaatc catgtgatta tgtagcaaga 5160
aaacctgaga gttcgagact actagaggat aaagtgagtt tgaatcatgt aattcaatct 5220
gtgaggcgac tgtaccccaa aatctttgag gatcagttge tcccattcat gtctgatgtg 5280
agctcaaaaa atatgagatg gagtcccagg attaaattcc ttgacctttg tgtgctgatt 5340
gacatcaact cagagtcttt gtcactcatt tctcatgttg tcaaatggaa gagggacgaa 5400
cattacactg tgctgttttc tgatctcgtc aactctcacc aacggtcaga ctcaagttta 5460
gttgatgaat ttgttgtcag cacaagggat gtctgcaaga actttttgaa gcaagtgtat 5520
ttcgaatcat ttgtacgaga gtttgttgca acagctagga ccttaggtaa cttttcatgg 5580
ttccecccata aggacatgat geccatctgaa gatggegetg aagcactggg acccttccaa 5640
tcatttattt tgaaagtggt gaacaagaaa atagagaggc ccatgtttag gaatgacttg 5700
cagtttggtt ttggttggtt ctcttatcgt gtgggggatg ttgtgtgtaa tgccgetatg 5760
ttaattaagc agggtttgac agatccaaaa gcatttaaat ctttaagaga tttgtgggat 5820
tacatgctca gcagcacaga ggggatattg gagttctcaa tcacagtgga tttcacacac 5880
aaccagaaca acactgactg cttgaggaaa ttttcattga tctttgtggt taaatgccaa 5940
ttacagagtc caggtgtagc tgattactta tcgtgctctc atttcttcaa aggtgaggtt 6000
gacaggagat tattagatga gtgtctcaat ctgttgagga cagaccccat ctttaaageg 6060
aatgatggag tctttgacat taggtctgaa gagtttgaag attacatgga agaccctttg 6120
acacttggtg attcactaga acttgaacta ataggttcta gaaggattct gaatgagatc 6180
aaatctactg actttgagag gatagggcct gagtgggaac ctgtgectct gaccataagg 6240
aagggtgcce tctttgaggg gaggaacttt gttcagaata tctctgtgaa attggagaca 6300
aaggacatga gggtctttct ggcagagetc gagggetgtg gaaaaattgg tgatgtcecte 6360
ggcagectcee tcctgecaccg attcagaact ggtgagcecact tgatggagtc agaaataagt 6420
acagttcttc aggagctctg catggacaga tccgtcatge tgacaccatt atcttttgtg 6480
ccagattggt tcaccttcag agattgtagg ctctgcttca gcaggtcaaa gaacactgta 6540
atgtatgaga caactggggg caggttcaga ctcaagggga aatcctgtga cgattggetg 6600
gcggageggg tggecgagga gatcgactag 6630
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<210>
211>
212>
213>
<400>
Met Asp Glu Thr Ile Ala Asp Leu Arg Glu Leu

1
Glu

Arg
Cys
Asp
65

Pro
Ser
Glu
Asp
Cys
145
Arg
Val
Thr
Ala
Val
225

Phe

Asn

Gln
Glu
Ile
50

Asp
Gly
Leu
Lys
Leu
130
Asp
Asp
Phe
Val
Arg
210
Asn

Phe

Phe

10
2209
PRT

TREL 20 P 2% A 8 5 (LCMV) BERRWE

10

Asp
Pro
35

Glu
Lys
Leu
Ile
Lys
115
Ala
Tyr
Leu
Glu
Asp
195
Ser
Pro

Gly

Gln

Glu
20

Arg
Tle
Ser
Pro
Leu
100
Phe
Val
Asp
Leu
Glu
180
Lys
Phe
Asn

Arg

Lys
260

5
Arg

Met
Asp
Val
Leu
85

Leu
Tle
Ala
Asn
Phe
165
Ser
Arg
His
Met
Phe

245
Val

Leu
Val
Ser
Glu
70

Tle
Glu
Glu
Gly
Ser
150
Lys
Glu
Ser
Asn
Ser
230

Arg

Ser

Ser
Leu
Ala
55

Thr
Tle
Cys
Asp
Tle
135
Phe
Leu
Tyr
Gly
Asp
215
Cys

Arg

Pro

Arg
Tle
40

Asp
Tle
Pro
Phe
Thr
120
Thr
Met
Leu
Phe
Met
200
Glu
Asp

Asp

Gly

Gln
25

Glu
Lys
Leu
Asp
Val
105
Asn
Leu
Pro
Glu
Arg
185
Asp
Ile
Asp

Leu

Gly
265

46

10
Lys

Gly
Ser
Tle
Gly
90

Arg
Lys
Val
Glu
Tyr
170
Leu
Ser
Met
Val
Leu

250
Leu

Leu
Leu
Gly
Asp
75

Tyr
Ser
Leu
Pro
Trp
155
Ser
Cys
Met
Lys
Val
235

Asn

Ile

Cys
Asn
Lys
Cys
60

Ser
Lys
Thr
Ala
Tle
140
Val
Ser
Glu
Lys
Met
220
Phe

Gly

Lys

Leu
Phe
Leu
45

Tle
Gly
Leu
Pro
Cys
125
Val
Asn
Gln
Ser
Tle
205
Cys
Gly

Lys

Glu

Asn
Leu
30

Leu
His
Tle
Tle
Ala
110
Tle
Asp
Phe
Asp
Leu
190
Leu
His
Tle

Leu

Phe
270

Tyr
15

Gly
Ser
Asn
Val
Asp
95

Ser
Lys
Gly
Lys
Glu
175
Lys
Lys
Asp
Asn
Lys

255

Ser

Ile
Gln
Arg
His
Cys
80

Asn
Phe
Glu
Arg
Phe
160
Lys
Thr
Asp
Gly
Ser
240

Arg

Glu
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Leu
Glu
His
305
Leu
Arg
Lys
Cys
Lys
385
His
Phe
Glu
Phe
His
465
Leu
Leu
Gln
Cys
Lys
545
His

Phe

Tyr
Ala
290
Gly
Ser
Arg
Gln
Cys
370
Glu
Lys
Ile
His
Ala
450
Tyr
Arg
Thr
Leu
Gln
530
Thr

Leu

Ser

Glu
275
Val
His
Met
Gln
Ser
355
Tyr
Glu
Lys
Ala
Tyr
435
Glu
Thr
Gly
Asn
Gly
515
Ile
Gly

Ile

Asp

Thr

Glu

Glu

Leu

Leu

340

Ile

Ser

Phe

Ala

Lys

420

Gly

Phe

Lys

Leu

Ser

500

Ser

Ile

Glu

Ser

Glu

Leu
Ser
Arg
Asn
325
Leu
Ser
Ser
Met
Ser
405
Tle
Leu
Glu
Phe
Gln
485
Met
Val
Lys
Ser
Phe

565
Val

Thr
Cys
Gly
310
Lys
Asn
Lys
Val
Arg
390
Leu
Gln
Ser
Asn
Glu
470
Ser
Lys
Arg
Leu
Ser
550

Tyr

Leu

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

Ala

His

Asn
280
Leu
Asp
Lys
Asp
Leu
360
Asp
Leu
Glu
Cys
Cys
440
Met
Tyr
Arg
Ser
Gln
520
Ser
Cys

Asp

Asn

Asp

Met

Ala

Ser

Val

345

Glu

Arg

Lys

Leu

Leu

425

Leu

Arg

Thr

Lys

Ser

505

Val

Glu

Tyr

Pro

Met

47

Asp
Arg
Asn
Leu
330
Leu
Asn
Leu
Asn
Phe
410
Ser
Val
Ala
Phe
Leu
490
Val
Val
Glu
Ser
Lys

570
Ile

Ile
Phe
Thr
315
Lys
Cys
Asp
Val
Arg
395
Arg
Thr
Gln
Gly
Gln
475
Ser
Ala
Glu
Tyr
Ile
555

Arg

Asp

Leu
Tle
300
Glu
Leu
Leu
Lys
Ser
380
Arg
Val
Val
Glu
Thr
460
Pro
Ser
Arg
Cys
His
540
Gln

Phe

Thr

Met
285
Thr
Tyr
Leu
Ser
His
365
Leu
Lys
Ser
Gly
Cys
445
His
Asn
Val
Leu
Lys
525
Leu
Gly

Phe

Met

Leu

Ala

Glu

Asn

Ser

350

Trp

Gln

Ser

Ile

Leu

430

His

Pro

Ile

Cys

Arg

510

Glu

Leu

Pro

Leu

Ile

Ser
Glu
Arg
Thr
335
Leu
Val
Ser
Arg
Asn
415
Ser
Tle
Val
Glu
Leu
495
Gln
Val
Tyr
Asp
Pro

075

Ser

Lys
Thr
Leu
320
Arg
Tle
Gly
Thr
Val
400
Glu
Phe
Pro
Met
Gln
480
Ala
Asn
Phe
Gln
Gly
560

Ile

Trp
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Ile
Ala
Asn
625
Ser
Ile
Arg
Lys
Thr
705
Glu
Thr
Gly
Ile
Lys
785
Cys
Lys
Leu
Lys
Val

865
Glu

Arg
Leu
610
Gln
Asp
Thr
Thr
Phe
690
Pro
Pro
Pro
Lys
Phe
770
Gly
Ala
His
Val
Tyr
850

Ser

Asp

Ser
595
Arg
Lys
Phe
Pro
Ile
675
Met
Asp
Lys
Glu
Asp
755
Ser
Glu
Thr
Leu
Ser
835
Lys

Arg

Asp

580
Cys

Thr
Gln
Ser
Ala
660
Phe
Leu
Arg
Ser
Glu
740
Tle
Met
Lys
Ala
Asn
820
Ala
Leu

Leu

Pro

Pro
Leu
Val
Ser
645
Glu
Gly
Asn
Leu
Glu
725
Glu
Asp
Met
Arg
Leu
805
Gly
Val
Arg

Val

Val
885

Asp
Tle
Gln
630
Thr
Lys
Thr
Val
Thr
710
Phe
Cys
Cys
Val
Leu
790
Asp
Glu
Ser
His
Tle

870
Asp

Leu
Leu
615
Asn
Ser
Val
Gly
Ser
695
Asp
Gly
Val
Gln
Ser
775

Asn

Leu

Gln
Ser
855
Gly

Val

Lys
600
Leu
Tle
Leu
Val
Glu
680
Tyr
Gln
Phe
Phe
His
760
Ser
Asn
Ala
Leu
Tle
840
Asp

Ser

Cys

585
Asp

Met
Arg
Met
Tyr
665
Lys
Leu
Tle
Phe
Tyr
745
Ser
Phe
Leu
Ser
Leu
825
Thr
Tyr

Arg

Phe

48

Ser
Leu
Tyr
Asp
650
Arg
Val
Cys
Lys
Val
730
Glu
Thr
Asn
Asp
Asn
810
Glu
Glu
Glu

Lys

Glu
890

Leu
Thr
Leu
635
Lys
Leu
Leu
His
Cys
715
Asn
Gln
Pro
Asn
Pro
795
Lys
Tyr
Gly
Tyr
Thr

875
Gly

Tle
Asn
620
Val
Leu
Leu
Leu
Leu
700
Phe
Pro
Met
Gly
Gly
780
Met
Ser
Asp
Phe
Lys
860

Glu

Glu

Asp
605
Pro
Met
Lys
Arg
Ser
685
Ile
Glu
Lys
Lys
Val
765
Thr
Thr
Val
Phe
Met
845
Val

Val

Glu

590
Ile

Thr
Ala
Glu
Phe
670
Ala
Thr
Lys
Glu
Lys
750
Asn
Leu
Asn
Val
Asn
830
Arg
Ser

Asp

Glu

Glu
Lys
Ile
Asp
655
Leu
Lys
Lys
Phe
Thr
735
Phe
Leu
Ile
Ser
Val
815
Lys
Lys
Lys

Lys

Thr
895

Thr
Arg
Val
640
Leu
Tle
Phe
Glu
Phe
720
Tle
Thr
Glu
Leu
Gly
800
Asn
Leu
Gln
Leu
Leu

880

Ser
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Phe

Asn

Asn

Ala

945

Glu

Cys

Ser

Cys

Met

Arg

Lys

Glu

Ala

Tyr

Ser

Asp

Glu

Lys

Glu

Met

Phe Arg

Arg Gly
915

Thr Lys

930

Tyr Leu

Asp Phe

Glu Ala

Ala Val
995
Arg Lys
1010
Ile Leu
1025
His Met
1040
Leu Glu
1055
Ser Leu
1070
Leu Lys
1085
Thr Ser
1100
Tyr Lys
1115
Leu Arg
1130
Ser Phe
1145
Glu Phe
1160
Gly Leu
1175
Met Cys

Ser

900

Thr

Gly

Arg

Asp

Val

980

Lys

Phe

Leu

Gln

Glu

Ser

Asn

Val

Glu

Thr

Ser

Glu

Leu

Pro

Leu

Arg

Leu

Lys

Pro

965

Glu

Glu

Phe

Gln

Arg

Asp

Lys

Leu

Gly

Gln

Lys

Ser

Asn

Asn

Phe

Glu

Leu

His

Val

950

Ser

Gly

Gln

Ser

Met

Gln

Val

Ala

Cys

Pro

Val

Met

Phe

Ala

Tyr

Leu

Asp Lys

Asn Glu
920

His Leu

935

Ile Leu

Cys Leu

Ser Thr

Cys Gly

1000

Glu Gly
1015
Asn Ala
1030
Ser Leu
1045
Arg Tle
1060
Leu Ser
1075
Phe Tyr
1090
Asp Ser
1105
Gly Gly
1120
Phe Thr
1135
Phe Ser
1150
Ile Leu
1165
Ser Met
1180
Phe Leu

Val

905

Gly

Gln

Ser

Thr

Glu

985

Leu

Asp

Asn

Asn

Ser

Leu

Ser

Gly

Asn

Arg

Gly

Ser

Asp

Met

49

Ser

Gln

Ile

Glu

Asn

970

Leu

Asp

Trp

Ala

Phe

Glu

Thr

Glu

Arg

Arg

Leu

Ser

Met

His

Leu

Ser

Gly

Ile

Ile

955

Asp

Ser

Glu

Phe

Tyr

Lys

Arg

Lys

Glu

Leu

Glu

Val

Cys

Thr

Ser

Leu

Thr Tle

Glu Gly
925

Leu Ser

940

Ser Phe

Asp Met

Pro Leu

Met Ala

1005

Ser Cys
1020
Ser Gly
1035
Phe Asp
1050
Glu Ser
1065
Cys Met
1080
Ser Pro
1095
Lys Phe
1110
Leu Tyr
1125
Glu Asp
1140
Leu Asn
1155
Ile Asn
1170
Lys Trp
1185
Gln Asn

Thr

910

Glu

Gly

His

Arg

Tyr

990

Arg

Met

Lys

Trp

Asn

Ser

Thr

Ala

Ile

Tyr

Asn

Val

Gly

Leu

Arg

Phe

Lys

Leu

Phe

975

Phe

Asn

Lys

Tyr

Asp

Ser

Ala

Ser

Leu

Gly

Phe

Asp

Arg

Pro

Lys

Tyr
Lys
Arg
Val
960
Ile

Thr

Leu
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Leu

Thr

Pro

Lys

Arg

Leu

Tyr

Ile

Ile

Pro

Gly

Phe

Val

Lys

Ala

Cys

Pro

Trp

Glu

1190
Gly Asp
1205
Leu Leu
1220
Val Val
1235
Leu Leu
1250
Glu Tyr
1265
Ile Asp
1280
Gly Leu
1295
Phe Gly
1310
Thr Leu
1325
Glu Glu
1340
Leu Leu
1355
Ala Ala
1370
Pro Leu
1385
Cys Lys
1400
Asp Gln
1415
Ile Gln
1430
Leu Asp
1445
Leu Asp
1460
Leu Cys
1475

Asp

Thr

Asn

Lys

Phe

Met

Ile

Glu

Phe

Val

Asn

Glu

Leu

Glu

Ala

Pro

Gly

Pro

Gln

Trp

Ala

Gly

Glu

Gly

Ser

Arg

Leu

Lys

Phe

Thr

Pro

Ile

Phe

Ser

Ser

Tyr

His

Met

Ser

Met

Gln

Glu

Pro

Lys

Val

Phe

Lys

Lys

His

Ala

Thr

Leu

Arg

Glu

1195
Val Arg
1210
Met His
1225
Met Lys
1240
Gly Thr
1255
Gly Val
1270
Gly Ile
1285
Arg Phe
1300
Glu Ala
1315
Arg Leu
1330
Leu Leu
1345
Ile Ser
1360
Ser Arg
1375
Phe Val
1390
Gln Leu
1405
Asn Gly
1420
Leu Asp
1435
Leu Asn
1450
Gly Tyr
1465
Thr Lys
1480

Ser

Lys

Ser

Thr

Val

Leu

Ile

Tyr

Ser

Glu

Pro

Phe

Ser

Cys

Val

Leu

Thr

Arg

Ile

50

Gly Lys

Leu Val

Tyr Val

Val Thr

Pro Ser

His Asn

Asn Tyr

Thr Ser

Asp Leu

Phe His

Lys Ser

Tyr Val

Ala Ala

Glu Thr

Pro Val

Leu Lys

His Thr

ITle Gln

Met Arg

1200
Asp His
1215
Glu Val
1230
Lys Ser
1245
Glu Arg
1260
His Ile
1275
Ala Ser
1290
Cys Ile
1305
Ser Asp
1320
Val Asp
1335
Ser His
1350
Val Val
1365
Trp Gly
1380
Leu His
1395
Ile Asp
1410
Phe Leu
1425
Tyr Ala
1440
Asp Val
1455
Arg Leu
1470
Lys Leu
1485

Val

Pro

Lys

Ile

Ser

Asp

Gly

Asp

Ser

Leu

Gly

Glu

Asn

Thr

Val

Asn

Lys

Ile

Val

Ser

Phe

Leu

Phe

Ser

Phe

Val

Gln

Asp

Ser

Arg

Glu

Val

Ile

Asn

Phe

Asp

Glu

Arg
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Arg

Phe

Leu

Ser

Val

Glu

Cys

Ile

Gly

Arg

Asp

Tyr

Ile

Leu

Val

Pro

Glu

Leu

Asp

Leu

Leu His
1490
Leu Asp
1505
Gly Glu
1520
Ile Asn
1535
Leu Arg
1550
Glu Lys
1565
Ser Lys
1580
Asn Lys
1595
Leu Cys
1610
Glu Asn
1625
Glu His
1640
Ile Cys
1655
Asn Leu
1670
Ser Asn
1685
Lys Gly
1700
Cys Asp
1715
Asp Lys
1730
Tyr Pro
1745
Val Ser
1760
Asp Leu

His

Leu

Ile

Trp

Gln

Ile

Phe

Ser

Lys

Met

Val

Asp

Leu

Ser

Lys

Tyr

Val

Lys

Ser

Cys

Lys

Phe

Leu

Leu

Lys

Pro

Thr

Ala

Thr

Tyr

Thr

Lys

Arg

Phe

Asn

Val

Ser

Ile

Lys

Val

Leu

Asn

Gly

Asn

Val

Ser

Arg

Phe

Leu

Ile

Arg

Gln

Pro

Glu

Glu

Ala

Leu

Phe

Asn

Leu

Lys Asn
1495
Arg Glu
1510
Leu Glu
1525
Leu Asn
1540
Val Tyr
1555
Leu Ile
1570
Gly Ala
1585
Gln Ser
1600
Gly Ser
1615
Arg Lys
1630
Val His
1645
Arg His
1660
Leu Leu
1675
Leu Gly
1690
Ser Asn
1705
Arg Lys
1720
Asn His
1735
Glu Asp
1750
Met Arg
1765
Ile Asp

Gly

Lys

Asp

Glu

Pro

Lys

Gln

Cys

Arg

Val

Lys

Pro

Trp

Val

Ser

Pro

Val

Gln

Trp

Ile

51

Glu Cys

Lys Glu

Asp Leu

Met Phe

Ser Val

Thr Leu

Lys Leu

Val Ser

Cys Val

Leu Glu

Gln Asp

Glu Ala

Asp Tyr

Trp Val

Ala Val

Glu Ser

ITle Gln

Leu Leu

Ser Pro

Asn Ser

Asn Glu
1500
Ala Tle
1515
Asn Glu
1530
Pro Leu
1545
Met Thr
1560
Gln Asn
1575
Leu Ser
1590
Ser Gly
1605
Arg Asn
1620
Asp Leu
1635
Gly Val
1650
His Arg
1665
Ile Cys
1680
Leu Ala
1695
Arg His
1710
Ser Arg
1725
Ser Val
1740
Pro Phe
1755
Arg Tle
1770
Glu Ser

Glu

Leu

Leu

Arg

Phe

Lys

Glu

Phe

Lys

Thr

Met

Asp

Ile

Glu

Leu

Leu

Arg

Met

Lys

Leu

Phe

Gln

Ala

Met

Gln

Leu

Ala

Ile

Asn

Met

Leu

His

Ser

Pro

Asn

Leu

Arg

Ser

Phe

Ser
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1775 1780 1785

Leu Ile Ser His Val Val Lys Trp Lys Arg Asp Glu His Tyr Thr
1790 1795 1800

Val Leu Phe Ser Asp Leu Val Asn Ser His Gln Arg Ser Asp Ser
1805 1810 1815

Ser Leu Val Asp Glu Phe Val Val Ser Thr Arg Asp Val Cys Lys
1820 1825 1830

Asn Phe Leu Lys Gln Val Tyr Phe Glu Ser Phe Val Arg Glu Phe
1835 1840 1845

Val Ala Thr Ala Arg Thr Leu Gly Asn Phe Ser Trp Phe Pro His
1850 1855 1860

Lys Asp Met Met Pro Ser Glu Asp Gly Ala Glu Ala Leu Gly Pro
1865 1870 1875

Phe Gln Ser Phe Ile Leu Lys Val Val Asn Lys Lys Ile Glu Arg
1880 1885 1890

Pro Met Phe Arg Asn Asp Leu Gln Phe Gly Phe Gly Trp Phe Ser
1895 1900 1905

Tyr Arg Val Gly Asp Val Val Cys Asn Ala Ala Met Leu Ile Lys
1910 1915 1920

Gln Gly Leu Thr Asp Pro Lys Ala Phe Lys Ser Leu Arg Asp Leu
1925 1930 1935

Trp Asp Tyr Met Leu Ser Ser Thr Glu Gly Ile Leu Glu Phe Ser
1940 1945 1950

Ile Thr Val Asp Phe Thr His Asn Gln Asn Asn Thr Asp Cys Leu
1955 1960 1965

Arg Lys Phe Ser Leu Ile Phe Val Val Lys Cys Gln Leu Gln Ser
1970 1975 1980

Pro Gly Val Ala Asp Tyr Leu Ser Cys Ser His Phe Phe Lys Gly
1985 1990 1995

Glu Val Asp Arg Arg Leu Leu Asp Glu Cys Leu Asn Leu Leu Arg
2000 2005 2010

Thr Asp Pro Ile Phe Lys Ala Asn Asp Gly Val Phe Asp Ile Arg
2015 2020 2025

Ser Glu Glu Phe Glu Asp Tyr Met Glu Asp Pro Leu Thr Leu Gly
2030 2035 2040

Asp Ser Leu Glu Leu Glu Leu Ile Gly Ser Arg Arg Ile Leu Asn
2045 2050 2055

Glu Ile Lys Ser Thr Asp Phe Glu Arg Ile Gly Pro Glu Trp Glu
2060 2065 2070

52
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Pro Val Pro
2075
Phe Val
2090
Val Phe
2105
Leu Gly
2120
Met Glu
2135
Arg Ser
2150
Thr Phe
2165
Val Met
2180
Ser Cys
2195
Asp
210>
211>
212>
213>
<400> 11

gcgeaceggsg
attctatcca

Asn

Arg

Val

Leu

Asp

Phe

Thr

Lys

11
3376
DNA

attgatgagg
gtgtacaatt
aggtcctgtg
aaatcagtgg
aacaactctc
gactccatcc
gaccatacac
cacaaagcag
tcggacccac
tttagaactg
ggcaagacca
tgggaaaacc

gaaaagacaa

Leu Thr

Gln Asn

Leu Ala

Ser Leu

Ser Glu

Val Met

Arg Asp
Tyr Glu

Asp Asp

IREE 2R e Ik 28 A

gatcctaggce
ataaaaggat
tcatcaacat
tcgccacctg
gcatgtacgg
agtttgatat
atcactacat
ttaatcacaa
tcatgagtat
tgtcttgtga
agagcgctat
cctttggagg
cttggtgcag
actgtagata
agtttctcac

Ile

Ile

Glu

Leu

Ile

Leu

Cys

Thr

Trp

Arg Lys
2080
Ser Val
2095
Leu Glu
2110
Leu His
2125
Ser Thr
2140
Thr Pro
2155
Arg Leu
2170
Thr Gly
2185
Leu Ala
2200

tttttggatt
gggtcagatt
tgtcattatt
tgggatatta
ccttaatggt
gtctcactta
cagtatggga
tttttgcaac
agtctcgagt
ttttaacaat
gagccagtgt
aaaatacatg
ccaaacaagc
tgcaggccect
taggagactt

Gly Ala Leu

Lys Leu Glu

Gly Cys Gly

Arg Phe Arg

Val Leu Gln

Leu Ser Phe

Cys Phe Ser

Gly Arg Phe

Glu Arg Val

gcgetttecet
gtgacaatgt
gtgctcatta
gcactggtca
cccgacatct
aatctgacga
agctctggac
ttaacctccg
ctgcacctca
ggcatcacca
tggactttca
agaagtggct
tatcagtacc
tttgggatgt

gcaggcacat

53

Phe Glu
2085
Thr Lys
2100
Lys Ile
2115
Thr Gly
2130
Glu Leu
2145
Val Pro
2160
Arg Ser
2175
Arg Leu
2190
Ala Glu
2205

Gly

Gly

Glu

Cys

Asp

Lys

Lys

Glu

(LCMV) E3:PkP52-WE

ttaggacaat
ttgaggcttt
taatcacgag
gctteetttt
ataaaggggt
tgcccaatge
tggagctaac
ctttcaacaa
gtattagagg
ttcaatacaa
gaggtagagt
ggggctggge
taatcataca
ctagaatcct

tcacctggac

Arg

Met

Asp

His

Met

Trp

Asn

Gly

Ile

tgggtgetgg
gcctcacatce
catcaaagct
tttggetggt
ttaccagttc
gtgctcagcece
tttcactaac
aaagactttt
gaattccaac
cttgtcattt
cttggacatg
aggttcagat
aaacaggact
ctttgctcag

cctgtcagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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tcctcaggag tagaaaatcc aggtggttat tgcctgacca aatggatgat ccttgetgea 960
gagctcaaat gttttgggaa tacagctgtt gcaaaatgta atgtcaatca tgatgaagag 1020
ttctgtgaca tgctacgact aattgattac aacaaggccg ccctgagtaa gttcaagcaa 1080
gatgtagagt ctgccttgea tgtattcaaa acaacagtaa attctctgat ttccgatcag 1140
ctgttgatga ggaatcatct aagagatcta atgggggtac catactgtaa ttactcaaag 1200
ttctggtatc tggaacatge taagactggt gagactagtg tacccaagtg ctggettgte 1260
actaatggct cctacttgaa tgagacccac tttagtgatc aaatcgaaca agaagcagat 1320
aacatgatca cagagatgtt gaggaaggac tacataaaaa gacaagggag tactccttta 1380
gccttaatgg atcttttgat gttttcaaca tcagcatatc taatcagcat ctttctgecat 1440
cttgtgaaga taccaacaca tagacacata aagggcggtt catgtccaaa gccacaccgce 1500
ttgaccaaca aggggatctg tagttgtggt gcattcaagg tgcctggtgt aaaaactatc 1560
tggaaaagac gctgatcagc agcgecctccee tgactctcca cctcgaaaga ggtggagagt 1620
cagggaggcece cagtgggtet tagagtgtca caacattggg tcctctgaag attaaatcat 1680
gtggcaggat gttgtgaacg gtttttagat cagggagtct tgccttggaa gcactctcaa 1740
aaatgatgca gtccatgagt gcacagtgtg gggtgatcte tttecttettt ttgtctcetea 1800
ctaccccagt gtgecattttg catagccage catatttgtc ccacacttta tcttcatatt 1860
ctcttgagge ctecttggte atctcaacat caatgagttt tatgtccctt ctattttgtg 1920
agtccagaag ctttctgatg tcatcagaac cttgacagct caaaaccatc ccttgtggga 1980
gagcacctat aactgatgag gtcagcccag getgtgecatt gaagagatca gcaagatcca 2040
tgccgtgtga atactttgag tcctgettga attgettectg gtceccgtaggt tccctgtaaa 2100
aatgtatgaa ttgcccattt tgtggttgga atattgctat ctccactgga tcattgaacc 2160
tgcecctcaat gtcaatccat gtgggagecat tgggatcaat ccctcccatc aagtctttca 2220
acagcattgt ctgactgtaa ctcaagccca cctgaggtgg gectgetget ccaggeactg 2280
gcctagatga gttggcaaca agtttttcat ttgtgagatc aattgttgtg ttctcccatg 2340
ctcteecccac aactgacgtt ctacaggeta tgtatggeca tccttcacct gaaagacaga 2400
ctttataaag gatgttttca tagggatttc tatctccaac ttgatctgag acaaacatgt 2460
tgagtttctt cttggeccececg aggactgett ttaggagatc ctcactgttg ctcggtttga 2520
tcaagataga ttccagcatg ttccctccat ctagcagagce tgccccecget ttcacagetg 2580
caccaagact gaaattataa ccagagatat tgatactaga ttgctgttca gtaatgaccc 2640
ccagaactgg gtgtttatcc tttagccttt caagatcact gagattcggg tatttgactg 2700
tgtaaagtaa gccaaggtct gtgagtgcct gcacaacatc attgagtggg gtctgtgact 2760
gttttgccat gcaagccatt gtcaggettg gecattgtgee gaactgattg ttcagaagtg 2820
atgagtcctt cacatcccaa acccttacta caccacttge accctgetga ggtcttetea 2880
tcccaaccat ttgcagtatt tgggatcttt gatcaagttg ttgtgetgtce aaatttccca 2940
tgtagactcc agaagcttga ggecctctcag ttctcataat tttggectte agettctcaa 3000
gatcagctge aagggtcatc aattcctctg cactaagtct tcccactttc agaacatttt 3060
tctttgatgt agacttcaga tcaacaagag aatgcacagt ctggttaaga ctcctgagtc 3120
tctgecaagte tttatcatcce ctecctttecct ttctcatgat cctctgaacg ttgetgactt 3180
cagaaaagtc caacccattt agaagactgg ttgecgtcctt gatgacggea gectttacat 3240
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ctgatgtaaa actctgcaac tccctcctca acgectgtgt ccactgaaag cttttgactt 3300
ctttggacaa agacattttg tcacacaatg aatttccaaa taaaagcgca attaaatgcc 3360
taggatccac tgtgceg 3376
210> 12
211> 7236
<212> DNA
213> JREL G bk 4 MR ¢ ik w5 (LOMV) i#kP52-WE
<400> 12
gcgcaccggg gatcctagge gtttagttge getgetttat tgcacagett cactctgeta 60
aaccatcagg aactgaccga tcatcagtca tgggccaagg caagtccaaa gaagaaaggg 120
acaccagcaa tacaggcaga gcagagcttt tgccagacac cacctatctt ggtcctctaa 180
attgtaaatc atgttggcag aaatttgaca gcttggttag atgccatgac cactatcttt 240
gcagacactg tctgaatctc ctgctgtcag tttccgacag atgtcctcte tgtaagtatce 300
cactgccaac caaactgaag gtgtcaacag tcccaagctc cccacctcce tatgaggagt 360
gacgccccag acctcgacac aacaggccac ccaacacaga aaaaccacac acaaaccgge 420
acacacagac acagcaacca gcacaaagcg cacgaaaaca cacacacaca cacacacaca 480
ccctcaccca cgegeeecce cgeaccgecg ggggegecgee cceceegggge geageccece 540
gggggecececgg gecagggecce geggagatge cggetagteg atctectegg ccacccegete 600
cgccagccaa tcgtcacagg atttcccecett gagtctgaac ctgeccccag ttgtctcata 660
cattacagtg ttctttgacc tgctgaagca gagcctacaa tctctgaagg tgaaccaatc 720
tggcacaaaa gataatggtg tcagcatgac ggatctgtcc atgcagagct cctgaagaac 780
tgtacttatt tctgactcca tcaagtgctc accagttctg aatcggtgca ggaggaggcet 840
gccgaggaca tcaccaattt ttccacagec ctcgagectct gccagaaaga ccctcatgte 900
ctttgtctcc aatttcacag agatattctg aacaaagttc ctcccctcaa agagggcacce 960
cttccttatg gtcagaggeca caggttccca ctcaggecct atcctctcaa agtcagtaga 1020
tttgatctca ttcagaatcc ttctagaacc tattagttca agttctagtg aatcaccaag 1080
tgtcaaaggg tcttccatgt aatcttcaaa ctcttcagac ctaatgtcaa agactccatc 1140
attcgcttta aagatggggt ctgtcctcaa cagattgaga cactcatcta ataatctcct 1200
gtcaacctca cctttgaaga aatgagagca cgataagtaa tcagctacac ctggactctg 1260
taattggcat ttaaccacaa agatcaatga aaatttcctc aagcagtcag tgttgttctg 1320
gttgtgtgtg aaatccactg tgattgagaa ctccaatatc ccctctgtge tgetgageat 1380
gtaatcccac aaatctctta aagatttaaa tgcttttgga tctgtcaaac cctgettaat 1440
taacatagcg gcattacaca caacatcccc cacacgataa gagaaccaac caaaaccaaa 1500
ctgcaagtca ttcctaaaca tgggcctctc tattttcttg ttcaccactt tcaaaataaa 1560
tgattggaag ggtcccagtg cttcagegee atcttcagat ggecatcatgt ccttatgggg 1620
gaaccatgaa aagttaccta aggtcctagec tgttgcaaca aactctcgta caaatgattc 1680
gaaatacact tgcttcaaaa agttcttgca gacatccctt gtgctgacaa caaattcatc 1740
aactaaactt gagtctgacc gttggtgaga gttgacgaga tcagaaaaca gcacagtgta 1800
atgttcgtce ctcttccatt tgacaacatg agaaatgagt gacaaagact ctgagttgat 1860
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gtcaatcagc acacaaaggt caaggaattt aatcctggga ctccatctca tattttttga 1920
gctcacatca gacatgaatg ggagcaactg atcctcaaag attttggggt acagtcgect 1980
cacagattga attacatgat tcaaactcac tttatcctct agtagtctcg aactctcagg 2040
ttttcttget acataatcac atggatttaa gtgcctaaca geccgaattac tctegttett 2100
tcctttcaca ggttctgeta aaacccaaac acccagctca aaagagttge tcaatgagat 2160
gcaaatgtag tcccagagaa ggggectcaa aaggttgatg tggtcacggt gagectetgg 2220
gtgtctctge ttgtcgecaaa tgtacaacat cacaccatct tgtttgtgaa cccttgtgac 2280
atgttcatcc atggtcagat cttcaagcac ctttctgata tacatatttt ccctgttttt 2340
atttctcaca cacctacttc ctaaagtctt acagagacct ataaagccgg atgagacaca 2400
actctgaaaa gctgatttgt tgattgcctc tgacaacage ttctgtgcac ctcttgtgaa 2460
cttactacaa agcttatttt ggagtgtttt aatcaatgag gggatctttt cctcttgaaa 2520
ggtcattact gatgggtaaa ccactttttg tctcagaacc atcctcaatg ggaacatttc 2580
attcagattc aaccaattga tgcttgccaa ctcattaaga tcatcctcaa gaccaagaat 2640
ctctcccaat tgaaggatgg cctctttett ttccetgttg aagaggtcta gaaaaaattc 2700
ctcgttacat tcaccgttct tgagtttgtg atgtagtctt cttacaagtt ttctcatgat 2760
ctttgtttca ctgggacaca attcttcaat gagtctttgg attctataac ctctagaacc 2820
atctaaccaa tcctttacat cagtgtgagt gtttaacaag aatggatcta aagggaaatt 2880
agcatatttc aagagatcca gtgtcctcct ctggatacag tttactaaaa aaactggaac 2940
tccatttget atagettgat cagcaatcgt atctattgtc tcacaaagtt gatgeggttce 3000
tttacactta acattgtgta gtgccgcaga cacaaatttc gtgaggagag ggacctccte 3060
cccccacaca taaaatctgg atttgaattc cgetgcaaac cgcccaacca cactttttgg 3120
actgatgaac ttgttcaaca aaccacttaa gtgagagtgg aattccagca agacaaggac 3180
ttcttectggg tcactatcaa ctaagtcact caatctcttg tcaaataaag tgatctgatc 3240
atcacttgat gtataggctt ctggcctcte tccaaaaatg acaccaatac aataattgat 3300
aaacctttca ctaattaaac cgtaaaaatc agaagcattg tgtaggatcc cctgtcccat 3360
gtcaatgaga ctagatatgt gagatggcac cacccccatt tcaaaatact ctctaaagat 3420
tctcteecgta acagtegtte ctgaccettt gagaagettg agttttgatt taacatatga 3480
tttcatcatt gcattcacaa cagggaaagg gacttcaaca agtttatgca tatgccaagt 3540
caacaaggtg ctaacatgat cttttccaga acgcacgtac tgatcatcac ccagtttgag 3600
attttggaga agcattaaga ataggaatgg gcacatcatt ggtccccatt tgectgtgate 3660
catgctgtag tttaacaacc cttctctcac attgatagtc attgacaaga ttgcattttc 3720
aaactctttg tcattgttta aacaagatcc tgaaaagaaa ctagaaaagg attcaaaata 3780
atcttctacc aatcttgtga acatttttgt cctcaaatcc ccaatgtaaa gectctctatt 3840
tccecccaace tgetetttgt atgacaatge aaattttagt ctcccagagt cagggecaac 3900
tgaagtgtat gatgttggtg attcttctga gtaaaaacac agattcttta gagcagcact 3960
catgcatttt gtcaatgaaa gggccttact tagagattca gaattgecttt ccctttcact 4020
aattcttaca tcttcttcca atttgtccca gtcaaattta aaatttaage tctgectetg 4080
catgtgtctg tacttccctg aatacgcatt tgcattcatc tgtaacaaga tcatcttcat 4140
acatgagaac caatcaccct ctgagaagaa ctttctacag aggtttcttg ccatctcatc 4200
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cagaccacat tgttctttga cagctgatgt aaaatacaat ggtgacagtt ctgttgaacc 4260
ttcaacagcc tcacaaataa acctcatgtc gtcattggtg agacaggatg gatcaaagtc 4320
ctctactaga tgaaatgaaa tttctgataa aatgactttc ctcagataag ctcttttacc 4380
tgacaaaata atctgaaggt ggtgtagtcc ttttgtgttc ttgaattctc cctccececttg 4440
cccttcatta agectagtge ctctattata cecgtgttatt gtggagetga ccttatctte 4500
taaactcctg aaaaaacttg tctcctceccte cccctecgaaa cacacatcta ccggatcatce 4560
ttccaatttg tctacttctg ttttcctgga accgatgact aatctagaga caagctttga 4620
gaccttatat tcgtaatctg agtgtctcag cttatacttt tgtttcctca tgaagcccte 4680
tgtaatttgg ctcacagcac taacaagcaa tttgttaaaa tcatactcca aaagccgttc 4740
tccattcaga tgtttattga caaccacact tttgttgett gecgagatcta atgetgtege 4800
acatccagag ttggtcatgg ggtccagatt gttgagectt ttctccecctt ttagaattaa 4860
ggtgccattg ttgaatgaag ataccatcat gctaaagatc tctaaattaa caccaggggt 4920
tgaatgctga caatcaatat ctttaccggt gaacttcttc atttgttcat aaaaaacaca 4980
ttcctetteg ggtgtgattg tttecttagg gttgacaaag aaaccaaact cactcttggg 5040
ctcaaagaac ttttcaaaac attttatctg atctgtcaat ctatcagggg tctcctttgt 5100
gatcaaatga cacaggtatg acacattcaa cataaacttg aattttgcac tcaataacac 5160
cttttcacca gtaccaaaaa ttgtcctaat caaaaaccga agcagcctgt acaccacttt 5220
ctcggcaggt gtgattagat cctccttcaa cttatccatt aatgaggtcg atgaaaagtc 5280
tgagacgatg gccatcacta aatacctaat attttgaacc tgcttttgat ttctetttgt 5340
tgggttggtg agcatcagta ggatcaatgt ccttagtgca gtctcaatgt caataagaga 5400
atcttttaag tcagggcatg acctaatcca tgaaatcatt gtgtctatca tgttgtgcaa 5460
cacctcatct gaaaaaattg gtaaaaagaa cctttttgga tctgcgtaaa aggaaatcaa 5520
gtgaccatcc ggaccttgta tggaataaca cctcgatgat tctccagttt tctgatatag 5580
tagatgatac tcttcggaat ccagttttat tatctggcaa aacacctctt tgcactccac 5640
cacttgatat ctcacagacc ccagttggtt ctgtctcaac cttgcaactg agcttgtttt 5700
catgctgttt gttagagcca aacaaacaga tgacagtttt ctcaaactct gtaaacccct 5760
caattgctct atgttaggct ggaaagtgta atcttcaaat tttgtgtaat gcattacagg 5820
atgagtcccg gctctcataa agttctcaaa ttcagcaaat ggtatatgge attcttgcac 5880
gaggcattct gatagtccgt aatgctcaaa actaagtccc actgttgata ggcatttcectg 5940
gatttttgct atgaactcat ttatggatac cctaaaaagc tcatcaagag atgeccttttt 6000
gtgcactctt gattttcttc tgttcttcaa aagtctcatg aattcttctt tggtactttg 6060
aaggctcaca agcctatcat tcacactact gtagcaacaa ccaacccaat gtttatcatt 6120
ttccaaccct ttggaaattg actgcttaat aagtgaagaa agacataaga catctaagtt 6180
cagcagctgt ctecttctag tgtttaataa ttttaaactt ttcaccttgt tcaacataga 6240
gagtagcctt tcatactcag tgttagcatc gettcctcte tcatgecccat gggtetetge 6300
tgtaatgaac ctcattaagg ggcaggattc aactgcctct ttgctcaaca ttaatatgtc 6360
atcattatca gtaagggttt cataaagttc agagaattcc ttgattaagc ccccaggget 6420
gaccttttgg aaattccttt tgagtttccc atttaacagg tccctcctaa acctgecaaa 6480
aaaggaattt atgccaaaga ccacatcatc gcaactcatg ttggggttga caccatcgtg 6540
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gcacattttc ataatctcat cgttatgaaa tgatcttgcg tctttcaaaa ttttcattga 6600
gtccatgeecg gaacgtttgt caacagtggt cttaagagac tcacagagcec tgaagtattce 6660
agactcctca aaaactttct catcttgact agaatactcc aggagtttaa ataggaggtc 6720
tctgaactta aaattcaccc attctggcat gaaactgtta tcataatcac aacgaccatc 6780
cactattgga accagtgtga tgcctgcaac agcaagatct tctttgatge atgetagttt 6840
gttggtgtce tcaatgaact tcttttcaaa actagctggt gtgettctaa caaaacattce 6900
aagaagaata agggaattgt caatcaactt ataaccatca gggatgatga gtggcagtcc 6960
tggacacaca atcccagagt ctattaggat tgtttcaaca gatttgtcat cgtggttgtg 7020
tatgcaacca cttttgtctg cactgtctat ctctatacag cgtgataaca atttgagtcc 7080
ctcaattagc accattctgg gttctctttg tcccaggaag ttgagttttt geccttgacag 7140
cctctegtee tgttctatgt aatttagaca caactctctc aaatctgcaa tagtttcatce 7200
cattgcgecat caaaaagcct aggatccteg gtgege 7236
210> 13
211> 1497
<212> DNA
213> JREL G bk 4 MR ¢ ik w5 (LOMV) i#kP52-WE
<400> 13
atgggtcaga ttgtgacaat gtttgaggect ttgcctcaca tcattgatga ggtcatcaac 60
attgtcatta ttgtgctcat tataatcacg agcatcaaag ctgtgtacaa tttcgccacc 120
tgtgggatat tagcactggt cagcttcctt tttttggetg gtaggtcctg tggecatgtac 180
ggccttaatg gtcccgacat ctataaaggg gtttaccagt tcaaatcagt ggagtttgat 240
atgtctcact taaatctgac gatgcccaat gcgtgctcag ccaacaactc tcatcactac 300
atcagtatgg gaagctctgg actggagcta actttcacta acgactccat ccttaatcac 360
aatttttgca acttaacctc cgctttcaac aaaaagactt ttgaccatac actcatgagt 420
atagtctcga gtctgcacct cagtattaga gggaattcca accacaaagc agtgtcttgt 480
gattttaaca atggcatcac cattcaatac aacttgtcat tttcggaccc acagagcgcet 540
atgagccagt gttggacttt cagaggtaga gtcttggaca tgtttagaac tgcctttgga 600
ggaaaataca tgagaagtgg ctggggetgg gcaggttcag atggcaagac cacttggtge 660
agccaaacaa gctatcagta cctaatcata caaaacagga cttgggaaaa ccactgtaga 720
tatgcaggce cttttgggat gtctagaatc ctctttgetc aggaaaagac aaagtttctce 780
actaggagac ttgcaggcac attcacctgg accctgtcag actcctcagg agtagaaaat 840
ccaggtggtt attgcctgac caaatggatg atccttgetg cagagctcaa atgttttggg 900
aatacagctg ttgcaaaatg taatgtcaat catgatgaag agttctgtga catgctacga 960
ctaattgatt acaacaaggc cgccctgagt aagttcaage aagatgtaga gtctgecttg 1020
catgtattca aaacaacagt aaattctctg atttccgatc agectgttgat gaggaatcat 1080
ctaagagatc taatgggggt accatactgt aattactcaa agttctggta tctggaacat 1140
gctaagactg gtgagactag tgtacccaag tgctggettg tcactaatgg ctcctacttg 1200
aatgagaccc actttagtga tcaaatcgaa caagaagcag ataacatgat cacagagatg 1260
ttgaggaagg actacataaa aagacaaggg agtactcctt tagccttaat ggatcttttg 1320
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atgttttcaa catcagcata tctaatcagc atctttctge atcttgtgaa gataccaaca 1380
catagacaca taaagggcgg ttcatgtcca aagccacacc gcttgaccaa caaggggatce 1440
tgtagttgtg gtgcattcaa ggtgcctggt gtaaaaacta tctggaaaag acgctga 1497

210>
211>
212>
213>
<400>
Met Gly Gln Ile Val Thr Met Phe

1
Glu

Lys
Phe
Pro
65

Met
Ser
Thr
Phe
Leu
145
Asp
Pro
Asp
Gly
Tyr

225
Tyr

Val
Ala
Leu
50

Asp
Ser
His
Asn
Asn
130
His
Phe
Gln
Met
Trp
210

Gln

Ala

14
498
PRT

TREL 2T Pk 2% A 8 9 5 (LCMV) 3K P52 - WE

14

Tle
Val
35

Phe
Tle
His
His
Asp
115
Lys
Leu
Asn
Ser
Phe
195
Ala

Tyr

Gly

Asn
20
Tyr

Leu

Leu

Tyr

100

Ser

Lys

Ser

Asn

Ala

180

Gly

Leu

Pro

5
Ile

Asn

Ala

Lys

Asn

85

Ile

Ile

Thr

Ile

Gly

165

Met

Thr

Ser

Ile

Phe

Val
Phe
Gly
Gly
70

Leu
Ser
Leu
Phe
Arg
150
Ile
Ser
Ala
Asp
Ile

230
Gly

Ile
Ala
Arg
55

Val
Thr
Met
Asn
Asp
135
Gly
Thr
Gln
Phe
Gly
215

Gln

Met

Tle
Thr
40

Ser
Tyr
Met
Gly
His
120
His
Asn
Tle
Cys
Gly
200
Lys

Asn

Ser

Glu
Val
25

Cys
Cys
Gln
Pro
Ser
105
Asn
Thr
Ser
Gln
Trp
185
Gly
Thr
Arg

Arg

59

Ala Leu Pro

10
Leu

Gly

Gly

Phe

Asn

90

Ser

Phe

Leu

Asn

Tyr

170

Thr

Lys

Thr

Thr

Ile

Tle
Tle
Met
Lys
75

Ala
Gly
Cys
Met
His
155
Asn

Phe

Tyr

Trp
235
Leu

Tle
Leu
Tyr
60

Ser
Cys
Leu
Asn
Ser
140
Lys
Leu
Arg
Met
Cys
220

Glu

Phe

His
Tle
Ala
45

Gly
Val
Ser
Glu
Leu
125
Tle
Ala
Ser
Gly
Arg
205

Ser

Asn

Ala

Tle
Thr
30

Leu
Leu
Glu
Ala
Leu
110
Thr
Val
Val
Phe
Arg
190
Ser
Gln
His

Gln

Tle
15

Ser
Val
Asn
Phe
Asn
95

Thr
Ser
Ser
Ser
Ser
175
Val
Gly
Thr

Cys

Glu

Ile
Ser
Gly
Asp
80

Asn
Phe
Ala
Ser
Cys
160
Asp
Leu
Trp
Ser
Arg

240
Lys



CN 117241812 A

.1l

2.3

29/86 T

Thr Lys

Ser Asp

Trp Met
290

Ala Lys

305

Leu Ile

Glu Ser

Asp Gln

Tyr Cys
370

Glu Thr

385

Asn Glu

Ile Thr

Pro Leu

Ile Ser
450

Lys Gly

465

Cys Ser

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

atgtctttgt ccaaagaagt caaaagcttt cagtggacac aggcgttgag gagggagttg
cagagtttta catcagatgt aaaggctgcc gtcatcaagg acgcaaccag tcttctaaat

Phe
Ser
275
Tle
Cys
Asp
Ala
Leu
355
Asn
Ser
Thr
Glu
Ala
435
Tle
Gly
Cys
15

1677
DNA

Leu
260
Ser
Leu
Asn
Tyr
Leu
340
Leu
Tyr
Val
His
Met
420
Leu
Phe

Ser

Gly

245
Thr

Gly

Ala

Val

Asn

325

His

Met

Ser

Pro

Phe

405

Leu

Met

Leu

Cys

Ala
485

Arg
Val
Ala
Asn
310
Lys
Val
Arg
Lys
Lys
390
Ser
Arg
Asp
His
Pro

470
Phe

Glu
Glu
295
His
Ala
Phe
Asn
Phe
375
Cys
Asp
Lys
Leu
Leu
455

Lys

Lys

Leu
Asn
280
Leu
Asp
Ala
Lys
His
360
Trp
Trp
Gln
Asp
Leu
440
Val

Pro

Val

Ala
265
Pro
Lys
Glu
Leu
Thr
345
Leu
Tyr
Leu
Tle
Tyr
425
Met
Lys
His

Pro

250

Gly

Cys

Glu

Ser

330
Thr

Leu

Val

Glu

410

Ile

Phe

Ile

Arg

Gly
490

Thr
Gly
Phe
Phe
315
Lys
Val
Asp
Glu
Thr
395
Gln
Lys
Ser
Pro
Leu

475
Val

Phe
Tyr
Gly
300
Cys
Phe
Asn
Leu
His
380
Asn
Glu
Arg
Thr
Thr
460

Thr

Lys

Thr
Cys
285
Asn
Asp
Lys
Ser
Met
365
Ala
Gly
Ala
Gln
Ser
445
His
Asn

Thr

TREL 2T Pk 2% A 8 9 5 (LCMIV) 3K P52 - WE

15

60

270
Leu

Thr

Met

Gln

Leu

350

Gly

Lys

Ser

Asp

Gly

430
Ala

Lys

Ile

255
Thr

Thr

Ala

Leu

Asp

335

Ile

Val

Thr

Tyr

Asn

415

Ser

Tyr

His

Gly

Trp
495

Leu

Lys

Val

320

Val

Ser

Pro

Gly

Leu

400

Met

Thr

Leu

Ile

Ile

480
Lys

60
120



Met Ser Leu Ser Lys Glu Val Lys Ser Phe Gln Trp Thr Gln Ala Leu

1

5

10

15

Arg Arg Glu Leu Gln Ser Phe Thr Ser Asp Val Lys Ala Ala Val Ile

20

25

30

Lys Asp Ala Thr Ser Leu Leu Asn Gly Leu Asp Phe Ser Glu Val Ser

35

40

45

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

50

95

61

60

CN 117241812 A Fo5l & 30/86 T
gggttggact tttctgaagt cagcaacgtt cagaggatca tgagaaagga aaggagggat 180
gataaagact tgcagagact caggagtctt aaccagactg tgcattctct tgttgatctg 240
aagtctacat caaagaaaaa tgttctgaaa gtgggaagac ttagtgcaga ggaattgatg 300
acccttgcag ctgatcttga gaagctgaag gccaaaatta tgagaactga gaggcctcaa 360
gcttctggag tctacatggg aaatttgaca gcacaacaac ttgatcaaag atcccaaata 420
ctgcaaatgg ttgggatgag aagacctcag cagggtgcaa gtggtgtagt aagggtttgg 480
gatgtgaagg actcatcact tctgaacaat cagttcggca caatgccaag cctgacaatg 540
gcttgcatgg caaaacagtc acagacccca ctcaatgatg ttgtgcagge actcacagac 600
cttggecttac tttacacagt caaatacccg aatctcagtg atcttgaaag gctaaaggat 660
aaacacccag ttctgggggt cattactgaa cagcaatcta gtatcaatat ctctggttat 720
aatttcagtc ttggtgcage tgtgaaagcg ggggcagetc tgctagatgg agggaacatg 780
ctggaatcta tcttgatcaa accgagcaac agtgaggatc tcctaaaagc agtcctcggg 840
gccaagaaga aactcaacat gtttgtctca gatcaagttg gagatagaaa tccctatgaa 900
aacatccttt ataaagtctg tctttcaggt gaaggatgge catacatagc ctgtagaacg 960
tcagttgtgg ggagagcatg ggagaacaca acaattgatc tcacaaatga aaaacttgtt 1020
gccaactcat ctaggccagt gectggagea gecaggeccac ctcaggtggg cttgagttac 1080
agtcagacaa tgctgttgaa agacttgatg ggagggattg atcccaatge tcccacatgg 1140
attgacattg agggcaggtt caatgatcca gtggagatag caatattcca accacaaaat 1200
gggcaattca tacattttta cagggaacct acggaccaga agcaattcaa gcaggactca 1260
aagtattcac acggcatgga tcttgectgat ctcttcaatg cacagcctgg getgacctea 1320
tcagttatag gtgctctcce acaagggatg gttttgaget gtcaaggttc tgatgacatc 1380
agaaagcttc tggactcaca aaatagaagg gacataaaac tcattgatgt tgagatgacc 1440
aaggaggcct caagagaata tgaagataaa gtgtgggaca aatatggctg gctatgcaaa 1500
atgcacactg gggtagtgag agacaaaaag aagaaagaga tcaccccaca ctgtgcactce 1560
atggactgca tcatttttga gagtgcttcc aaggcaagac tccctgatct aaaaaccgtt 1620
cacaacatcc tgccacatga tttaatcttc agaggaccca atgttgtgac actctaa 1677
<210> 16
<211> 558
212> PRT
213> JREL G bk 4 DRI ¢ ik w5 (LOMV) i#kP52-WE
<400> 16
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Gln
65

Lys
Glu
Ile
Leu
Gly
145
Asp
Ser
Asp
Tyr
Leu
225
Asn
Gly
Asp
Val
Lys
305
Ser
Glu

Pro

Leu

Arg

Ser

Glu

Met

Thr

130

Met

Val

Leu

Val

Pro

210

Gly

Phe

Gly

Leu

Ser

290

Val

Val

Lys

Pro

Met

Leu
Thr
Leu
Arg
115
Ala
Arg
Lys
Thr
Val
195
Asn
Val
Ser
Asn
Leu
275
Asp
Cys
Val
Leu
Gln

355
Gly

Arg
Ser
Met
100
Thr
Gln
Arg
Asp
Met
180
Gln
Leu
Ile
Leu
Met
260
Lys
Gln
Leu
Gly
Val
340

Val

Gly

Ser
Lys
85

Thr
Glu
Gln
Pro
Ser
165
Ala
Ala
Ser
Thr
Gly
245
Leu
Ala
Val
Ser
Arg
325
Ala

Gly

Ile

Leu
70

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

Leu

Asp

Asn

Asn

Ala

Pro

135

Gln

Leu

Met

Thr

Leu

215

Gln

Ala

Ser

Leu

Asp

295

Glu

Trp

Ser

Ser

Pro

Gln

Val

Ala

Gln

120

Gln

Gly

Leu

Ala

Asp

200

Glu

Gln

Val

Ile

Gly

280

Gly

Glu

Ser

Tyr

360

Asn

Thr Val His

Leu
Asp
105
Ala
Arg
Ala
Asn
Lys
185
Leu
Arg
Ser
Lys
Leu
265
Ala
Asn
Trp
Asn
Arg
345
Ser

Ala

62

Lys
90

Leu
Ser
Ser
Ser
Asn
170
Gln
Gly
Leu
Ser
Ala
250
Tle
Lys
Pro
Pro
Thr
330
Pro

Gln

Pro

75
Val

Glu

Gly

Gln

Gly

155

Gln

Ser

Leu

Lys

Ile

235

Gly

Lys

Lys

Tyr

Tyr

315

Thr

Val

Thr

Thr

Ser

Gly

Lys

Val

Ile

140

Val

Phe

Gln

Leu

Asp

220

Asn

Ala

Pro

Lys

Glu

300

Ile

Ile

Pro

Met

Trp

Leu

Arg

Leu

Tyr

125

Leu

Val

Gly

Thr

205

Lys

Ile

Ala

Ser

Leu

285

Asn

Ala

Asp

Gly

Leu

365
Ile

Val
Leu
Lys
110
Met
Gln
Arg
Thr
Pro
190
Thr
His
Ser
Leu
Asn
270
Asn
Tle
Cys
Leu
Ala
350

Leu

Asp

Asp
Ser
95

Ala
Gly
Met
Val
Met
175
Leu
Val
Pro
Gly
Leu
255
Ser
Met
Leu
Arg
Thr
335
Ala

Lys

Ile

Leu
80

Ala
Lys
Asn
Val
Trp
160
Pro
Asn
Lys
Val
Tyr
240
Asp

Glu

Phe

Thr
320

Asn

Gly

Asp

Glu
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370
Gly Arg Phe
385
Gly Gln Phe

Lys Gln Asp

Asn Ala Gln
435
Gly Met Val
450
Asp Ser Gln
465
Lys Glu Ala

Trp Leu Cys

Glu Tle Thr
515

Ala Ser Lys

530

Pro His Asp

545

210> 17

211> 273

<212> DNA

Asn Asp

Ile His
405

Ser Lys

420

Pro Gly

Leu Ser
Asn Arg
Ser Arg
Lys Met
500

Pro His

Ala Arg

Leu Ile

375 380

Pro Val Glu Ile Ala Ile Phe Gln Pro Gln Asn

390 395 400

Phe Tyr Arg Glu Pro Thr Asp Gln Lys Gln Phe

410 415
Tyr Ser His Gly Met Asp Leu Ala Asp Leu Phe
425 430
Leu Thr Ser Ser Val Ile Gly Ala Leu Pro Gln
440 445

Cys Gln Gly Ser Asp Asp Ile Arg Lys Leu Leu
455 460

Arg Asp Ile Lys Leu Ile Asp Val Glu Met Thr

470 475 480

Glu Tyr Glu Asp Lys Val Trp Asp Lys Tyr Gly

490 495
His Thr Gly Val Val Arg Asp Lys Lys Lys Lys
505 510
Cys Ala Leu Met Asp Cys Ile Ile Phe Glu Ser
520 525

Leu Pro Asp Leu Lys Thr Val His Asn Ile Leu
535 540

Phe Arg Gly Pro Asn Val Val Thr Leu

550 555

213> JREL Ak A 2 99 #55 (LCMV) #3HKP52 - WE

<400> 17

atgggccaag gcaagtccaa agaagaaagg gacaccagca atacaggcag agcagagctt

ttgccagaca ccacctatct tggtcctcta aattgtaaat catgttggca gaaatttgac

agcttggtta gatgccatga ccactatctt tgcagacact gtctgaatct cctgetgtca

gtttccgaca gatgtcctct ctgtaagtat ccactgccaa ccaaactgaa ggtgtcaaca

gtcccaagcet
210> 18
211> 90
212> PRT

ccccacctec ctatgaggag tga

213> ALk AR 28 99 #55 (LCMV) H3HKP52 - WE

<400> 18

Met Gly Gln Gly Lys Ser Lys Glu Glu Arg Asp Thr Ser Asn Thr Gly

63

60
120
180
240
273
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1 5 10 15
Arg Ala Glu Leu Leu Pro Asp Thr Thr Tyr Leu Gly Pro Leu Asn Cys

20 25 30
Lys Ser Cys Trp Gln Lys Phe Asp Ser Leu Val Arg Cys His Asp His
35 40 45
Tyr Leu Cys Arg His Cys Leu Asn Leu Leu Leu Ser Val Ser Asp Arg
50 55 60
Cys Pro Leu Cys Lys Tyr Pro Leu Pro Thr Lys Leu Lys Val Ser Thr
65 70 75 80
Val Pro Ser Ser Pro Pro Pro Tyr Glu Glu
85 90

210> 19
211> 6630
<212> DNA
213> JREL G bk 4 IR ¢ ik w5 (LOMV) i#kP52-WE
<400> 19
atggatgaaa ctattgcaga tttgagagag ttgtgtctaa attacataga acaggacgag 60
aggctgtcaa ggcaaaaact caacttcctg ggacaaagag aacccagaat ggtgctaatt 120
gagggactca aattgttatc acgctgtata gagatagaca gtgcagacaa aagtggttgce 180
atacacaacc acgatgacaa atctgttgaa acaatcctaa tagactctgg gattgtgtgt 240
ccaggactgc cactcatcat ccctgatggt tataagttga ttgacaattc ccttattctt 300
cttgaatgtt ttgttagaag cacaccagct agttttgaaa agaagttcat tgaggacacc 360
aacaaactag catgcatcaa agaagatctt gctgttgcag gcatcacact ggttccaata 420
gtggatggtc gttgtgatta tgataacagt ttcatgccag aatgggtgaa ttttaagttc 480
agagacctcc tatttaaact cctggagtat tctagtcaag atgagaaagt ttttgaggag 540
tctgaatact tcaggctctg tgagtctctt aagaccactg ttgacaaacg ttccggcatg 600
gactcaatga aaattttgaa agacgcaaga tcatttcata acgatgagat tatgaaaatg 660
tgccacgatg gtgtcaaccc caacatgagt tgcgatgatg tggtctttgg cataaattcce 720
ttttttggca ggtttaggag ggacctgtta aatgggaaac tcaaaaggaa tttccaaaag 780
gtcagccectg ggggettaat caaggaattc tctgaacttt atgaaaccct tactgataat 840
gatgacatat taatgttgag caaagaggca gttgaatcct gccccttaat gaggttcatt 900
acagcagaga cccatgggca tgagagagga agcgatgcta acactgagta tgaaaggcta 960
ctctctatgt tgaacaaggt gaaaagttta aaattattaa acactagaag gagacagctg 1020
ctgaacttag atgtcttatg tctttcttca cttattaage agtcaatttc caaagggttg 1080
gaaaatgata aacattgggt tggttgttge tacagtagtg tgaatgatag gettgtgage 1140
cttcaaagta ccaaagaaga attcatgaga cttttgaaga acagaagaaa atcaagagtg 1200
cacaaaaagg catctcttga tgagcttttt agggtatcca taaatgagtt catagcaaaa 1260
atccagaaat gcctatcaac agtgggactt agttttgage attacggact atcagaatge 1320
ctcgtgcaag aatgccatat accatttget gaatttgaga actttatgag agccgggact 1380
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catcctgtaa tgcattacac aaaatttgaa gattacactt tccagcctaa catagagcaa 1440
ttgaggggtt tacagagttt gagaaaactg tcatctgttt gtttggctct aacaaacagc 1500
atgaaaacaa gctcagttgc aaggttgaga cagaaccaac tggggtctgt gagatatcaa 1560
gtggtggagt gcaaagaggt gttttgccag ataataaaac tggattccga agagtatcat 1620
ctactatatc agaaaactgg agaatcatcg aggtgttatt ccatacaagg tccggatggt 1680
cacttgattt ccttttacge agatccaaaa aggttctttt taccaatttt ttcagatgag 1740
gtgttgcaca acatgataga cacaatgatt tcatggatta ggtcatgccc tgacttaaaa 1800
gattctctta ttgacattga gactgcacta aggacattga tcctactgat gctcaccaac 1860
ccaacaaaga gaaatcaaaa gcaggttcaa aatattaggt atttagtgat ggccatcgtce 1920
tcagactttt catcgacctc attaatggat aagttgaagg aggatctaat cacacctgcc 1980
gagaaagtgg tgtacagget gettcggttt ttgattagga caatttttgg tactggtgaa 2040
aaggtgttat tgagtgcaaa attcaagttt atgttgaatg tgtcatacct gtgtcatttg 2100
atcacaaagg agacccctga tagattgaca gatcagataa aatgttttga aaagttcttt 2160
gagcccaaga gtgagtttgg tttctttgtc aaccctaagg aaacaatcac acccgaagag 2220
gaatgtgttt tttatgaaca aatgaagaag ttcaccggta aagatattga ttgtcagcat 2280
tcaacccctg gtgttaattt agagatcttt agcatgatgg tatcttcatt caacaatgge 2340
accttaattc taaaagggga gaaaaggctc aacaatctgg accccatgac caactctgga 2400
tgtgcgacag cattagatct cgcaagcaac aaaagtgtgg ttgtcaataa acatctgaat 2460
ggagaacgge ttttggagta tgattttaac aaattgcttg ttagtgectgt gagccaaatt 2520
acagagggct tcatgaggaa acaaaagtat aagctgagac actcagatta cgaatataag 2580
gtctcaaage ttgtctctag attagtcatc ggttccagga aaacagaagt agacaaattg 2640
gaagatgatc cggtagatgt gtgtttcgag ggggaggagg agacaagttt tttcaggagt 2700
ttagaagata aggtcagctc cacaataaca cggtataata gaggcactag gcttaatgaa 2760
gggcaagggg agggagaatt caagaacaca aaaggactac accaccttca gattattttg 2820
tcaggtaaaa gagcttatct gaggaaagtc attttatcag aaatttcatt tcatctagta 2880
gaggactttg atccatcctg tctcaccaat gacgacatga ggtttatttg tgaggctgtt 2940
gaaggttcaa cagaactgtc accattgtat tttacatcag ctgtcaaaga acaatgtggt 3000
ctggatgaga tggcaagaaa cctctgtaga aagttcttct cagagggtga ttggttctca 3060
tgtatgaaga tgatcttgtt acagatgaat gcaaatgcgt attcagggaa gtacagacac 3120
atgcagaggc agagcttaaa ttttaaattt gactgggaca aattggaaga agatgtaaga 3180
attagtgaaa gggaaagcaa ttctgaatct ctaagtaagg ccctttcatt gacaaaatgce 3240
atgagtgctg ctctaaagaa tctgtgtttt tactcagaag aatcaccaac atcatacact 3300
tcagttggee ctgactctgg gagactaaaa tttgcattgt catacaaaga gcaggttggg 3360
ggaaatagag agctttacat tggggatttg aggacaaaaa tgttcacaag attggtagaa 3420
gattattttg aatccttttc tagtttcttt tcaggatctt gtttaaacaa tgacaaagag 3480
tttgaaaatg caatcttgtc aatgactatc aatgtgagag aagggttgtt aaactacagc 3540
atggatcaca gcaaatgggg accaatgatg tgcccattcc tattcttaat gettctccaa 3600
aatctcaaac tgggtgatga tcagtacgtg cgttctggaa aagatcatgt tagcaccttg 3660
ttgacttggc atatgcataa acttgttgaa gtccctttce ctgttgtgaa tgcaatgatg 3720
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aaatcatatg ttaaatcaaa actcaagctt ctcaaagggt caggaacgac tgttacggag 3780
agaatcttta gagagtattt tgaaatgggg gtggtgecat ctcacatatc tagtctcatt 3840
gacatgggac aggggatcct acacaatget tctgattttt acggtttaat tagtgaaagg 3900
tttatcaatt attgtattgg tgtcattttt ggagagaggc cagaagccta tacatcaagt 3960
gatgatcaga tcactttatt tgacaagaga ttgagtgact tagttgatag tgacccagaa 4020
gaagtccttg tcttgetgga attccactct cacttaagtg gtttgttgaa caagttcatce 4080
agtccaaaaa gtgtggttgg gecggtttgeca gecggaattca aatccagatt ttatgtgtgg 4140
ggggaggagg tccctcteet cacgaaattt gtgtctgegg cactacacaa tgttaagtgt 4200
aaagaaccgc atcaactttg tgagacaata gatacgattg ctgatcaagc tatagcaaat 4260
ggagttccag tttttttagt aaactgtatc cagaggagga cactggatct cttgaaatat 4320
gctaatttce ctttagatcc attcttgtta aacactcaca ctgatgtaaa ggattggtta 4380
gatggttcta gaggttatag aatccaaaga ctcattgaag aattgtgtcc cagtgaaaca 4440
aagatcatga gaaaacttgt aagaagacta catcacaaac tcaagaacgg tgaatgtaac 4500
gaggaatttt ttctagacct cttcaacagg gaaaagaaag aggccatcct tcaattggga 4560
gagattcttg gtcttgagga tgatcttaat gagttggcaa gcatcaattg gttgaatctg 4620
aatgaaatgt tcccattgag gatggttctg agacaaaaag tggtttaccc atcagtaatg 4680
acctttcaag aggaaaagat cccctcattg attaaaacac tccaaaataa gctttgtagt 4740
aagttcacaa gaggtgcaca gaagctgttg tcagaggcaa tcaacaaatc agcttttcag 4800
agttgtgtct catccggett tataggtctc tgtaagactt taggaagtag gtgtgtgaga 4860
aataaaaaca gggaaaatat gtatatcaga aaggtgcttg aagatctgac catggatgaa 4920
catgtcacaa gggttcacaa acaagatggt gtgatgttgt acatttgcga caagcagaga 4980
cacccagagg ctcaccgtga ccacatcaac cttttgagge cccttctectg ggactacatt 5040
tgcatctcat tgagcaactc ttttgagctg ggtgtttggg ttttagcaga acctgtgaaa 5100
ggaaagaacg agagtaattc ggctgttagg cacttaaatc catgtgatta tgtagcaaga 5160
aaacctgaga gttcgagact actagaggat aaagtgagtt tgaatcatgt aattcaatct 5220
gtgaggcgac tgtaccccaa aatctttgag gatcagttge tcccattcat gtctgatgtg 5280
agctcaaaaa atatgagatg gagtcccagg attaaattcc ttgacctttg tgtgctgatt 5340
gacatcaact cagagtcttt gtcactcatt tctcatgttg tcaaatggaa gagggacgaa 5400
cattacactg tgctgttttc tgatctcgtc aactctcacc aacggtcaga ctcaagttta 5460
gttgatgaat ttgttgtcag cacaagggat gtctgcaaga actttttgaa gcaagtgtat 5520
ttcgaatcat ttgtacgaga gtttgttgca acagctagga ccttaggtaa cttttcatgg 5580
ttccecccata aggacatgat geccatctgaa gatggegetg aagcactggg acccttccaa 5640
tcatttattt tgaaagtggt gaacaagaaa atagagaggc ccatgtttag gaatgacttg 5700
cagtttggtt ttggttggtt ctcttatcgt gtgggggatg ttgtgtgtaa tgccgetatg 5760
ttaattaagc agggtttgac agatccaaaa gcatttaaat ctttaagaga tttgtgggat 5820
tacatgctca gcagcacaga ggggatattg gagttctcaa tcacagtgga tttcacacac 5880
aaccagaaca acactgactg cttgaggaaa ttttcattga tctttgtggt taaatgccaa 5940
ttacagagtc caggtgtagc tgattactta tcgtgctctc atttcttcaa aggtgaggtt 6000
gacaggagat tattagatga gtgtctcaat ctgttgagga cagaccccat ctttaaageg 6060



CN 117241812 A

FF

5l %R

36/86 11

aatgatggag
acacttggtg
aaatctactg
aagggtgccce
aaggacatga
ggcagcctcce
acagttcttce
ccagattggt
atgtatgaga
gcggagegss
<210> 20
211> 2209
212> PRT
213>
<400> 20
Met Asp Glu
1
Glu

Gln Asp

Glu Pro
35
Glu

Arg

Ile
50
Asp

Cys
Asp Lys
65

Pro Gly Leu

Ser Leu Ile

Glu Lys
115
Ala

Lys

Leu
130
Asp

Asp

Cys Tyr

145

Arg Asp Leu

Val Phe Glu

tctttgacat
attcactaga
actttgagag
tctttgaggg
gggtctttet
tcctgecaccg
aggagctctg
tcaccttcag
caactgggsg
tggccgagga

Thr

5
Glu Arg
20
Arg Met

Ile Asp

Ser Val

Leu
85
Leu

Pro

Leu
100
Phe Tle

Val Ala

Asp Asn

Leu

Val

Ser

Glu

70

Ile

Glu

Glu

Gly

Ser

taggtctgaa
acttgaacta
gatagggcct
gaggaacttt
ggcagagctce
attcagaact
catggacaga
agattgtagg
caggttcaga
gatcgactag

Ile Ala Asp Leu Arg

Ser Arg

Ile
40
Asp

Leu

Ala
55
Thr Tle

Ile Pro

Cys Phe
Thr
120
Thr

Asp

Ile
135

Phe Met

150

Phe
165

Ser

Leu

Glu
180

Lys

Glu

Leu Leu

Tyr Phe

gagtttgaag
ataggttcta
gagtgggaac
gttcagaata
gagggctgtg
ggtgagcact
tccgtecatge
ctctgcettca
ctcaagggga

Glu Leu
10
Gln Lys
25

Glu

Leu

Gly Leu

Lys Ser Gly

Ile Asp
75
Tyr

Leu

Gly
90
Arg

Asp

Val
105

Asn

Ser

Lys Leu

Leu Val Pro

Pro Glu Trp

155
Glu Tyr Ser
170
Leu Cys

185

67

attacatgga
gaaggattct
ctgtgectet
tctctgtgaa
gaaaaattgg
tgatggagtc
tgacaccatt
gcaggtcaaa

aatcctgtga

TREL 2T Pk 2% A 8 9 5 (LCMV) 3K P52 - WE

Cys Leu Asn

Phe Leu
30

Leu

Asn

Leu
45
Tle

Lys
Cys His
60
Ser

Gly Ile

Lys Leu Ile

Thr Ala
110
Tle

Pro
Ala Cys
125
Tle Val
140

Val

Asp

Asn Phe

Ser Gln Asp

Glu Leu

190

Ser

agaccctttg
gaatgagatc
gaccataagg
attggagaca
tgatgtcctce
agaaataagt
atcttttgtg
gaacactgta

cgattggcectg

Tyr Ile
15
Gly Gln

Ser Arg

Asn His

Val Cys
80
Asp Asn
95
Ser Phe

Lys Glu

Gly Arg

Phe
160
Lys

Lys

Glu
175

Lys Thr

6120
6180
6240
6300
6360
6420
6480
6540
6600
6630
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Thr
Ala
Val
225
Phe
Asn
Leu
Glu
His
305
Leu
Arg
Lys
Cys
Lys
385
His
Phe
Glu
Phe
His
465

Leu

Leu

Val
Arg
210
Asn
Phe
Phe
Tyr
Ala
290
Gly
Ser
Arg
Gln
Cys
370
Glu
Lys
Ile
His
Ala
450
Tyr

Arg

Thr

Asp
195
Ser
Pro
Gly
Gln
Glu
275
Val
His
Met
Gln
Ser
355
Tyr
Glu
Lys
Ala
Tyr
435
Glu
Thr

Gly

Asn

Lys

Phe

Asn

Arg

Lys

260

Thr

Glu

Glu

Leu

Leu

340

Ile

Ser

Phe

Ala

Lys

420

Gly

Phe

Lys

Leu

Ser

Arg
His
Met
Phe
245
Val
Leu
Ser
Arg
Asn
325
Leu
Ser
Ser
Met
Ser
405
Tle
Leu
Glu
Phe
Gln

485
Met

Ser
Asn
Ser
230
Arg
Ser
Thr
Cys
Gly
310
Lys
Asn
Lys
Val
Arg
390
Leu
Gln
Ser
Asn
Glu
470

Ser

Lys

Gly
Asp
215
Cys
Arg
Pro
Asp
Pro
295
Ser
Val
Leu
Gly
Asn
375
Leu
Asp
Lys
Glu
Phe
455
Asp

Leu

Thr

Met
200
Glu
Asp
Asp
Gly
Asn
280
Leu
Asp
Lys
Asp
Leu
360
Asp
Leu
Glu
Cys
Cys
440
Met
Tyr

Arg

Ser

Asp

Ile

Asp

Leu

Gly

265

Asp

Met

Ala

Ser

Val

345

Glu

Arg

Lys

Leu

Leu

425

Leu

Arg

Thr

Lys

Ser

68

Ser
Met
Val
Leu
250
Leu
Asp
Arg
Asn
Leu
330
Leu
Asn
Leu
Asn
Phe
410
Ser
Val
Ala
Phe
Leu

490
Val

Met
Lys
Val
235
Asn
Ile
Ile
Phe
Thr
315
Lys
Cys
Asp
Val
Arg
395
Arg
Thr
Gln
Gly
Gln
475

Ser

Ala

Lys
Met
220
Phe
Gly
Lys
Leu
Tle
300
Glu
Leu
Leu
Lys
Ser
380
Arg
Val
Val
Glu
Thr
460
Pro

Ser

Arg

Tle
205
Cys
Gly
Lys
Glu
Met
285
Thr
Tyr
Leu
Ser
His
365
Leu
Lys
Ser
Gly
Cys
445
His
Asn

Val

Leu

Leu

His

Ile

Leu

Phe

270

Leu

Ala

Glu

Asn

Ser

350

Trp

Gln

Ser

Ile

Leu

430

His

Pro

Ile

Cys

Arg

Lys
Asp
Asn
Lys
255
Ser
Ser
Glu
Arg
Thr
335
Leu
Val
Ser
Arg
Asn
415
Ser
Tle
Val
Glu
Leu

495
Gln

Asp
Gly
Ser
240
Arg
Glu
Lys
Thr
Leu
320
Arg
Ile
Gly
Thr
Val
400
Glu
Phe
Pro
Met
Gln
480

Ala

Asn
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Gln
Cys
Lys
545
His
Phe
Tle
Ala
Asn
625
Ser
Tle
Arg
Lys
Thr
705
Glu
Thr
Gly
Tle
Lys

785
Cys

Leu
Gln
530
Thr

Leu

Ser

Leu
610
Gln

Thr
Thr
Phe
690
Pro
Pro
Pro
Lys
Phe
770

Gly

Ala

Gly
515
Ile
Gly
Ile
Asp
Ser
595
Arg
Lys
Phe
Pro
Ile
675
Met
Asp
Lys
Glu
Asp
755
Ser

Glu

Thr

500

Ser
Tle
Glu
Ser
Glu
580
Cys
Thr
Gln
Ser
Ala
660
Phe
Leu
Arg
Ser
Glu
740
Tle
Met

Lys

Ala

Val
Lys
Ser
Phe
565
Val
Pro
Leu
Val
Ser
645
Glu
Gly
Asn
Leu
Glu
725
Glu
Asp
Met

Arg

Leu
805

Arg
Leu
Ser
550
Tyr
Leu
Asp
Tle
Gln
630
Thr
Lys
Thr
Val
Thr
710
Phe
Cys
Cys
Val
Leu

790
Asp

Tyr
Asp
535
Arg
Ala
His
Leu
Leu
615
Asn
Ser
Val
Gly
Ser
695
Asp
Gly
Val
Gln
Ser
775

Asn

Leu

Gln
520
Ser
Cys
Asp
Asn
Lys
600
Leu
Tle
Leu
Val
Glu
680
Tyr
Gln
Phe
Phe
His
760

Ser

Asn

Ala

505
Val

Glu
Tyr
Pro
Met
585
Asp
Met
Arg
Met
Tyr
665
Lys
Leu
Tle
Phe
Tyr
745
Ser
Phe

Leu

Ser

69

Val
Glu
Ser
Lys
570
Tle
Ser
Leu
Tyr
Asp
650
Arg
Val
Cys
Lys
Val
730
Glu
Thr
Asn

Asp

Asn
810

Glu
Tyr
Tle
55h
Arg
Asp
Leu
Thr
Leu
635
Lys
Leu
Leu
His
Cys
715
Asn
Gln
Pro
Asn
Pro

795
Lys

Cys
His
540
Gln
Phe
Thr
Tle
Asn
620
Val
Leu
Leu
Leu
Leu
700
Phe
Pro
Met
Gly
Gly
780

Met

Ser

Lys
525
Leu
Gly
Phe
Met
Asp
605
Pro
Met
Lys
Arg
Ser
685
Tle
Glu
Lys
Lys
Val
765
Thr

Thr

Val

510
Glu

Leu

Pro

Leu

Ile

590

Ile

Thr

Ala

Glu

Phe

670

Ala

Thr

Lys

Glu

Lys

750

Asn

Leu

Asn

Val

Val
Tyr
Asp
Pro
57h
Ser
Glu
Lys
Tle
Asp
655
Leu
Lys
Lys
Phe
Thr
735
Phe
Leu
Tle

Ser

Val
815

Phe
Gln
Gly
560
Tle
Trp
Thr
Arg
Val
640
Leu
Tle
Phe
Glu
Phe
720
Tle
Thr
Glu
Leu
Gly

800

Asn
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Lys

Leu

Lys

Val

865

Glu

Phe

Asn

Asn

Ala

945

Glu

Cys

Ser

Cys

Met

Arg

Lys

Glu

Ala

Tyr

Ser

His Asn
820

Ala

Leu

Val Ser

835
Lys

Tyr Leu

850
Ser

Arg Leu

Asp Pro

Phe Ser
900

Thr

Arg

Gly
915
Lys

Arg

Thr
930
Tyr

Gly

Leu Arg

Asp Phe Asp

Glu Ala Val
980
Ala Val Lys
995
Arg Lys
1010
Ile Leu Leu
1025
His Met
1040
Leu Glu Glu
1055
Ser Leu Ser
1070
Leu Lys
1085
Thr Ser
1100

Tyr Lys

Phe

Gln

Asn

Val

Glu

Gly

Val

Arg

Val

Val

885

Leu

Arg

Leu

Lys

Pro

965

Glu

Glu

Phe

Gln

Arg

Asp

Lys

Leu

Gly

Gln

Glu

Ser

His

Ile

870

Asp

Glu

Leu

His

Val

950

Ser

Gly

Gln

Ser

Met

Gln

Val

Ala

Cys

Pro

Val

Leu
825
Thr

Arg Leu

Gln Ile
840
Ser Asp Tyr
855
Gly

Ser Arg

Val Cys Phe
Val
905

Gly

Asp Lys

Glu
920
Leu

Asn
His Gln
935
Tle

Leu Ser

Cys Leu Thr

Thr Glu
985
Cys Gly Leu
1000
Glu Gly Asp
1015
Asn Ala
1030
Ser Leu Asn
1045
Arg Tle
1060
Leu Ser
1075
Phe Tyr
1090
Asp Ser
1105
Gly Gly

Ser

Asn

Ser

Leu

Ser

Gly

Asn

70

Glu Tyr

Glu Gly

Glu

Thr

875
Gly

Lys

Glu
890
Ser Ser

Gln Gly

Ile Ile

Glu Ile
955
Asn Asp
970

Leu Ser

Asp Glu

Trp Phe

Ala Tyr

Phe Lys

Glu Arg

Thr Lys

Glu Glu
Arg Leu

Glu

Phe Asn
830

Arg

Asp
Phe Met
845
Lys Val Ser
860
Glu

Val Asp

Glu Glu Glu

Thr Ile Thr

910

Glu Gly Glu
925

Leu Ser Gly

940

Ser

Phe His

Asp Met Arg

Pro Leu Tyr
990
Ala Arg
1005
Ser Cys Met
1020

Ser Gly Lys
1035

Phe Asp Trp
1050

Glu Ser Asn
1065

Cys Met Ser
1080

Ser Pro Thr
1095

Lys Phe Ala
1110

Leu Tyr Ile

Met

Lys

Lys

Lys

Lys

Thr

895

Arg

Phe

Lys

Leu

Phe

975

Phe

Asn

Lys

Tyr

Asp

Ser

Ala

Ser

Leu

Gly

Leu
Gln
Leu
Leu
880
Ser
Tyr
Lys
Arg
Val
960
Ile

Thr

Leu
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Asp

Glu

Lys

Glu

Met

Leu

Thr

Pro

Lys

Arg

Leu

Tyr

Ile

Ile

Pro

Gly

Phe

Val

Lys

1115
Leu Arg
1130
Ser Phe
1145
Glu Phe
1160
Gly Leu
1175
Met Cys
1190
Gly Asp
1205
Leu Leu
1220
Val Val
1235
Leu Leu
1250
Glu Tyr
1265
Ile Asp
1280
Gly Leu
1295
Phe Gly
1310
Thr Leu
1325
Glu Glu
1340
Leu Leu
1355
Ala Ala
1370
Pro Leu
1385
Cys Lys
1400

Thr

Ser

Glu

Leu

Pro

Thr

Asn

Lys

Phe

Met

Ile

Glu

Phe

Val

Asn

Glu

Leu

Glu

Lys

Ser

Asn

Asn

Phe

Gln

Ala

Gly

Glu

Gly

Ser

Asp

Leu

Lys

Phe

Thr

Pro

Met

Phe

Ala

Tyr

Leu

Tyr

His

Met

Ser

Met

Gln

Glu

Pro

Lys

Val

Phe

Lys

Lys

His

1120
Phe Thr
1135
Phe Ser
1150
Ile Leu
1165
Ser Met
1180
Phe Leu
1195
Val Arg
1210
Met His
1225
Met Lys
1240
Gly Thr
1255
Gly Val
1270
Gly Ile
1285
Arg Phe
1300
Glu Ala
1315
Arg Leu
1330
Leu Leu
1345
Ile Ser
1360
Ser Arg
1375
Phe Val
1390
Gln Leu
1405

Arg Leu Val

Gly

Ser

Asp

Met

Ser

Lys

Ser

Thr

Val

Leu

Ile

Tyr

Ser

Glu

Pro

Phe

Ser

Cys
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Ser

Met

His

Leu

Gly

Leu

Tyr

Val

Pro

His

Asn

Thr

Asp

Phe

Lys

Tyr

Ala

Glu

Cys

Thr

Ser

Leu

Lys

Val

Val

Thr

Ser

Asn

Tyr

Ser

Leu

His

Ser

Val

Ala

Thr

1125
Glu Asp
1140
Leu Asn
1155
Ile Asn
1170
Lys Trp
1185
Gln Asn
1200
Asp His
1215
Glu Val
1230
Lys Ser
1245
Glu Arg
1260
His Ile
1275
Ala Ser
1290
Cys Ile
1305
Ser Asp
1320
Val Asp
1335
Ser His
1350
Val Val
1365
Trp Gly
1380
Leu His
1395
Ile Asp
1410

Tyr

Asn

Val

Gly

Leu

Val

Pro

Lys

Ile

Ser

Asp

Gly

Asp

Ser

Leu

Gly

Glu

Asn

Thr

Phe

Asp

Arg

Pro

Lys

Ser

Phe

Leu

Phe

Ser

Phe

Val

Gln

Asp

Ser

Arg

Glu

Val

Ile
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Ala

Cys

Pro

Trp

Glu

Arg

Phe

Leu

Ser

Val

Glu

Cys

Ile

Gly

Arg

Asp

Tyr

Ile

Leu

Val

Asp Gln
1415
Ile Gln
1430
Leu Asp
1445
Leu Asp
1460
Leu Cys
1475
Leu His
1490
Leu Asp
1505
Gly Glu
1520
Ile Asn
1535
Leu Arg
1550
Glu Lys
1565
Ser Lys
1580
Asn Lys
1595
Leu Cys
1610
Glu Asn
1625
Glu His
1640
Ile Cys
1655
Asn Leu
1670
Ser Asn
1685
Lys Gly

Ala

Pro

Gly

Pro

His

Leu

Ile

Trp

Gln

Ile

Phe

Ser

Lys

Met

Val

Leu

Ser

Lys

Ile

Arg

Phe

Ser

Ser

Lys

Phe

Leu

Leu

Lys

Pro

Thr

Ala

Thr

Tyr

Thr

Lys

Phe

Asn

Ala

Thr

Leu

Arg

Glu

Leu

Asn

Gly

Asn

Val

Ser

Arg

Phe

Leu

Ile

Arg

Gln

Pro

Glu

Glu

Asn Gly
1420
Leu Asp
1435
Leu Asn
1450
Gly Tyr
1465
Thr Lys
1480
Lys Asn
1495
Arg Glu
1510
Leu Glu
1525
Leu Asn
1540
Val Tyr
1555
Leu Ile
1570
Gly Ala
1585
Gln Ser
1600
Gly Ser
1615
Arg Lys
1630
Val His
1645
Arg His
1660
Leu Leu
1675
Leu Gly
1690

Ser Asn

Val

Leu

Thr

Arg

Ile

Gly

Lys

Asp

Glu

Pro

Lys

Gln

Cys

Arg

Val

Lys

Pro

Trp

Val

Ser
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Pro

Leu

His

Ile

Met

Glu

Lys

Asp

Met

Ser

Thr

Lys

Val

Cys

Leu

Gln

Glu

Asp

Trp

Ala

Val

Lys

Thr

Gln

Arg

Cys

Glu

Leu

Phe

Val

Leu

Leu

Ser

Val

Glu

Asp

Ala

Val

Val

Phe Leu
1425
Tyr Ala
1440
Asp Val
1455
Arg Leu
1470
Lys Leu
1485
Asn Glu
1500
Ala Tle
1515
Asn Glu
1530
Pro Leu
1545
Met Thr
1560
Gln Asn
1575
Leu Ser
1590
Ser Gly
1605
Arg Asn
1620
Asp Leu
1635
Gly Val
1650
His Arg
1665
Ile Cys
1680
Leu Ala
1695
Arg His

Val

Asn

Lys

Ile

Val

Glu

Leu

Leu

Phe

Lys

Glu

Phe

Lys

Thr

Met

Ile

Glu

Leu

Asn

Phe

Asp

Glu

Arg

Phe

Gln

Ala

Met

Gln

Leu

Ala

Ile

Asn

Met

Leu

His

Ser

Pro

Asn
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Pro

Glu

Leu

Asp

Leu

Leu

Val

Ser

Asn

Val

Lys

Phe

Pro

Tyr

Gln

Trp

Ile

Arg

Pro

1700
Cys Asp
1715
Asp Lys
1730
Tyr Pro
1745
Val Ser
1760
Asp Leu
1775
Ile Ser
1790
Leu Phe
1805
Leu Val
1820
Phe Leu
1835
Ala Thr
1850
Asp Met
1865
Gln Ser
1880
Met Phe
1895
Arg Val
1910
Gly Leu
1925
Asp Tyr
1940
Thr Val
1955
Lys Phe
1970
Gly Val
1985

Tyr

Val

Lys

Ser

Cys

His

Ser

Asp

Lys

Ala

Met

Phe

Arg

Gly

Thr

Met

Asp

Ser

Ala

Val

Ser

Ile

Lys

Val

Val

Asp

Glu

Gln

Pro

Ile

Asn

Asp

Leu

Phe

Leu

Asp

Ala

Leu

Phe

Asn

Leu

Val

Leu

Phe

Val

Thr

Ser

Leu

Asp

Val

Pro

Ser

Thr

Ile

Tyr

1705
Arg Lys
1720
Asn His
1735
Glu Asp
1750
Met Arg
1765
Ile Asp
1780
Lys Trp
1795
Val Asn
1810
Val Val
1825
Tyr Phe
1840
Leu Gly
1855
Glu Asp
1870
Lys Val
1885
Leu Gln
1900
Val Cys
1915
Lys Ala
1930
Ser Thr
1945
His Asn
1960
Phe Val
1975
Leu Ser
1990

Pro

Val

Gln

Trp

Ile

Lys

Ser

Ser

Glu

Asn

Gly

Val

Phe

Asn

Phe

Glu

Gln

Val

Cys
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Glu Ser

ITle Gln

Leu Leu

Ser Pro

Asn Ser

Arg Asp

His Gln

Thr Arg

Ser Phe

Phe Ser

Ala Glu

Asn Lys

Gly Phe

Ala Ala

Lys Ser

Gly Ile

Asn Asn

Lys Cys

Ser His

1710
Ser Arg
1725
Ser Val
1740
Pro Phe
1755
Arg Tle
1770
Glu Ser
1785
Glu His
1800
Arg Ser
1815
Asp Val
1830
Val Arg
1845
Trp Phe
1860
Ala Leu
1875
Lys Ile
1890
Gly Trp
1905
Met Leu
1920
Leu Arg
1935
Leu Glu
1950
Thr Asp
1965
Gln Leu
1980
Phe Phe
1995

Leu

Arg

Met

Lys

Leu

Tyr

Asp

Cys

Glu

Pro

Gly

Glu

Phe

Ile

Asp

Phe

Cys

Gln

Lys

Leu

Arg

Ser

Phe

Ser

Thr

Ser

Lys

Phe

His

Pro

Ser

Lys

Leu

Ser

Leu

Ser

Gly
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Glu Val Asp Arg Leu Leu Asp Glu Cys Leu Asn Leu Leu Arg
2000 2005 2010
Thr Asp Pro Phe Lys Ala Asn Asp Gly Val Phe Asp Ile Arg
2015 2020 2025
Ser Glu Glu Glu Asp Tyr Met Glu Asp Pro Leu Thr Leu Gly
2030 2035 2040
Asp Ser Leu Leu Glu Leu Ile Gly Ser Arg Arg Ile Leu Asn
2045 2050 2055
Glu Ile Lys Thr Asp Phe Glu Arg Ile Gly Pro Glu Trp Glu
2060 2065 2070
Pro Val Pro Thr Ile Arg Lys Gly Ala Leu Phe Glu Gly Arg
2075 2080 2085
Asn Phe Val Asn Ile Ser Val Lys Leu Glu Thr Lys Asp Met
2090 2095 2100
Arg Val Phe Ala Glu Leu Glu Gly Cys Gly Lys Ile Gly Asp
2105 2110 2115
Val Leu Gly Leu Leu Leu His Arg Phe Arg Thr Gly Glu His
2120 2125 2130
Leu Met Glu Glu Ile Ser Thr Val Leu Gln Glu Leu Cys Met
2135 2140 2145
Asp Arg Ser Met Leu Thr Pro Leu Ser Phe Val Pro Asp Trp
2150 2155 2160
Phe Thr Phe Asp Cys Arg Leu Cys Phe Ser Arg Ser Lys Asn
2165 2170 2175
Thr Val Met Glu Thr Thr Gly Gly Arg Phe Arg Leu Lys Gly
2180 2185 2190
Lys Ser Cys Asp Trp Leu Ala Glu Arg Val Ala Glu Glu Ile
2195 2200 2205
Asp
210> 21
211> 3376
<212> DNA
213> PR AR bk 4 ARl S #5 (LCMV) #iPkArmstrong 53b
<400> 21
cgcaccgggg atcctagget ttttggattg cgettteccte tagatcaact gggtgtcagg 60
ccctatccta cagaaggatg ggtcagattg tgacaatgtt tgaggctctg cctcacatca 120
tcgatgaggt gatcaacatt gtcattattg tgcttatcgt gatcacgggt atcaaggctg 180
tctacaattt tgccacctgt gggatattcg cattgatcag tttcctactt ctggctggcea 240
ggtcctgtgg catgtacggt cttaagggac ccgacattta caaaggagtt taccaattta 300

74
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agtcagtgga gtttgatatg tcacatctga acctgaccat gcccaacgca tgttcagcca 360
acaactccca ccattacatc agtatgggga cttctggact agaattgacc ttcaccaatg 420
attccatcat cagtcacaac ttttgcaatc tgacctctge cttcaataaa aagacctttg 480
accacacact catgagtata gtttcgagcc tacacctcag tatcagaggg aactccaact 540
ataaggcagt atcctgcgac ttcaacaatg gcataaccat ccaatacaac ttgacattct 600
caaatgcaca aagtgctcag agccagtgta gaaccttcag aggtagagtc ctagatatgt 660
ttagaactgc cttcgggggg aaatacatga ggagtggetg gggetggaca ggectcagatg 720
gcaagaccac ctggtgtage cagacgagtt accaatacct gattatacaa aatagaacct 780
gggaaaacca ctgcacatat gcaggtcctt ttgggatgtc caggattctc ctttcccaag 840
agaagactaa gttcttcact aggagactag cgggcacatt cacctggact ttgtcagact 900
cttcaggggt ggagaatcca ggtggttatt gcctgaccaa atggatgatt cttgctgcag 960
agcttaagtg tttcgggaac acagcagttg cgaaatgcaa tgtaaatcat gatgaagaat 1020
tctgtgacat getgegacta attgactaca acaaggetge tttgagtaag ttcaaagagg 1080
acgtagaatc tgccttgcac ttattcaaaa caacagtgaa ttctttgatt tcagatcaac 1140
tactgatgag gaaccacttg agagatctga tgggggtgec atattgcaat tactcaaagt 1200
tttggtacct agaacatgca aagaccggeg aaactagtgt ccccaagtge tggettgtca 1260
ccaatggttc ttacttaaat gagacccact tcagtgatca aatcgaacag gaagccgata 1320
acatgattac agagatgttg aggaaggatt acataaagag gcaggggagt acccccctag 1380
cattgatgga ccttctgatg ttttccacat ctgecatatct agtcagecatc ttcctgeace 1440
ttgtcaaaat accaacacac aggcacataa aaggtggctc atgtccaaag ccacaccgat 1500
taaccaacaa aggaatttgt agttgtggtg catttaaggt gcctggtgta aaaaccgtct 1560
ggaaaagacg ctgaagaaca gcgcctcecect gactctccac ctcgaaagag gtggagagtce 1620
agggaggcecece agagggtctt agagtgtcac aacatttggg cctctaaaaa ttaggtcatg 1680
tggcagaatg ttgtgaacag ttttcagatc tgggagcctt getttggagg cgectttcaaa 1740
aatgatgcag tccatgagtg cacagtgegg ggtgatctet ttcettetttt tgtccecttac 1800
tattccagta tgcatcttac acaaccagcc atatttgtcc cacactttgt cttcatactc 1860
cctcgaaget tccctggtca tttcaacatc gataagetta atgtccttee tattctgtga 1920
gtccagaage tttctgatgt catcggagcece ttgacagcett agaaccatcc cctgecggaag 1980
agcacctata actgacgagg tcaacccggg ttgecgecattg aagaggtcgg caagatccat 2040
gcecgtgtgag tacttggaat cttgettgaa ttgtttttga tcaacgggtt ccctgtaaaa 2100
gtgtatgaac tgcccecgttct gtggttggaa aattgectatt tccactggat cattaaatct 2160
accctcaatg tcaatccatg taggagcgtt ggggtcaatt cctcccatga ggtcttttaa 2220
aagcattgtc tggctgtage ttaagcccac ctgaggtgga cctgetgete caggegetgg 2280
cctgggtgag ttgactgecag gtttctecget tgtgagatca attgttgtgt tttecccatge 2340
tctccccaca atcgatgttc tacaagectat gtatggecat ccttcacctg aaaggcaaac 2400
tttatagagg atgttttcat aagggttcct gtccccaact tggtctgaaa caaacatgtt 2460
gagttttctc ttggcceccga gaactgectt caagaggtce tcgetgttge ttggettgat 2520
caaaattgac tctaacatgt tacccccatc caacagggct gcccctgect tcacggecage 2580
accaagacta aagttatagc cagaaatgtt gatgctggac tgctgttcag tgatgaccce 2640
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cagaactggg tgcttgtctt tcagectttc aagatcatta agatttggat acttgactgt 2700
gtaaagcaag ccaaggtctg tgagcgcttg tacaacgtca ttgagcggag tctgtgactg 2760
tttggccata caagccatag ttagacttgg cattgtgecca aattgattgt tcaaaagtga 2820
tgagtctttc acatcccaaa ctcttaccac accacttgeca ccctgetgag getttctcat 2880
cccaactatc tgtaggatct gagatctttg gtctagttge tgtgttgtta agttccccat 2940
atatacccct gaagectggg gectttcaga cctcatgate ttggecttca gettcetcaag 3000
gtcagccgea agagacatca gttcttctge actgagectce cccactttca aaacattctt 3060
ctttgatgtt gactttaaat ccacaagaga atgtacagtc tggttgagac ttctgagtct 3120
ctgtaggtct ttgtcatcte tcttttecectt cctcatgate ctctgaacat tgetgaccte 3180
agagaagtcc aacccattca gaaggttggt tgcatcctta atgacagcag ccttcacatce 3240
tgatgtgaag ctctgcaatt ctcttctcaa tgettgegte cattggaage tcttaactte 3300
cttagacaag gacatcttgt tgctcaatgg tttctcaaga caaatgcgeca atcaaatgcc 3360
taggatccac tgtgcg 3376
210> 22
211> 7228
<212> DNA
213> PR AR bk 4 MRl S #5 (LCMV) #iPkArmstrong 53b
<400> 22
cgcaccgggg atcctaggeg tttagttgeg ctgtttggtt gecacaacttt cttcgtgagg 60
ctgtcagaag tggacctgge tgatagcgat gggtcaaggc aagtccagag aggagaaagg 120
caccaatagt acaaacaggg ccgaaatcct accagatacc acctatcttg gccctttaag 180
ctgcaaatct tgctggcaga aatttgacag cttggtaaga tgccatgacc actacctttg 240
caggcactgt ttaaaccttc tgctgtcagt atccgacagg tgtcctcttt gtaaatatcce 300
attaccaacc agattgaaga tatcaacagc cccaagctct ccacctccct acgaagagta 360
acaccgtccg gcceceggeee cgacaaacag cccagcacaa gggaaccgea cgtcgeccaa 420
cgcacacaga cacagcaccc aacacagaac acgcacacac acacacacac acacccacac 480
gcacgcgecee ccaccaccgg ggggegecce ccececggegeg geggeeecee gggageecgg 540
gcggagceccce acggagatge ccatcagtcg atgtcectegg ccaccgaccce geccagecaa 600
tcgtcgcagg acctceccctt gagtctaaac ctgceccccecca ctgtttcata catcaaagtg 660
ctcctagatt tgctaaaaca aagtctgcaa tccttaaagg cgaaccagtc tggcaaaagc 720
gacagtggaa tcagcagaat agatctgtct atacatagtt cctggaggat tacacttatc 780
tctgaaccca acaaatgttc accagttctg aatcgatgca ggaagaggtt cccaaggaca 840
tcactaatct tttcatagcc ctcaagtcct gctagaaaga ctttcatgtc cttggtctcece 900
agcttcacaa tgatattttg gacaaggttt cttccttcaa aaagggcacc catctttaca 960
gtcagtggeca caggcectccca ctcaggtcca actctctcaa agtcaataga tctaatccca 1020
tccagtattc ttttggagec caacaactca agctcaagag aatcaccaag tatcaaggga 1080
tcttccatgt aatcctcaaa ctcttcagat ctgatatcaa agacaccatc gttcaccttg 1140
aagacagagt ctgtcctcag taagtggagg cattcatcca acattcttct atctatctca 1200
cccttaaaga ggtgagageca tgataaaagt tcagccacac ctggattctg taattggeac 1260
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ctaaccaaga atatcaatga aaatttcctt aaacagtcag tattattctg attgtgecgta 1320
aagtccactg aaattgaaaa ctccaatacc ccttttgtgt agttgagcat gtagtcccac 1380
agatccttta aggatttaaa tgcctttggg tttgtcagge cctgectaat caacatggcea 1440
gcattacaca caacatctcc cattcggtaa gagaaccacc caaaaccaaa ctgcaaatca 1500
ttcctaaaca taggcctctc cacatttttg ttcaccacct ttgagacaaa tgattgaaag 1560
gggcccagtg cctcagcacc atcttcagat ggcatcattt ctttatgagg gaaccatgaa 1620
aaattgccta atgtcctggt tgttgcaaca aattctcgaa caaatgattc aaaatacacc 1680
tgttttaaga agttcttgca gacatccctc gtgctaacaa caaattcatc aaccagactg 1740
gagtcagatc gctgatgaga attggcaagg tcagaaaaca gaacagtgta atgttcatcc 1800
cttttccact taacaacatg agaaatgagt gacaaggatt ctgagttaat atcaattaaa 1860
acacagaggt caaggaattt aattctggga ctccacctca tgttttttga gctcatgtca 1920
gacataaatg gaagaagctg atcctcaaag atcttgggat ataaccgcct cacagattga 1980
atcacttggt tcaaattcac tttgtcctcc agtagecttg agectctcagg ctttettget 2040
acataatcac atgggtttaa gtgcttaaga gttaggttct cactgttatt cttccctttg 2100
gtcggttctg ctaggaccca aacacccaac tcaaaagagt tgctcaatga aatacaaatg 2160
tagtcccaaa gaagaggcct taaaaggcat atatgatcac ggtgggettc tggatgagac 2220
tgtttgtcac aaatgtacag cgttatacca tcccgattge aaactcttgt cacatgatca 2280
tctgtggtta gatcctcaag cagetttttg atatacagat tttccctatt tttgtttete 2340
acacacctgce ttcctagagt tttgcaaagg cctataaagc cagatgagat acaactctgg 2400
aaagctgact tgttgattge ttctgacage agcttctgtg caccccttgt gaatttacta 2460
caaagtttgt tctggagtgt cttgatcaat gatgggattc tttcctcttg gaaagtcatc 2520
actgatggat aaaccacctt ttgtcttaaa accatcctta atgggaacat ttcattcaaa 2580
ttcaaccagt taacatctgc taactgattc agatcttctt caagaccgag gaggtctccc 2640
aattgaagaa tggcctcctt tttatctctg ttaaataggt ctaagaaaaa ttcttcatta 2700
aattcaccat ttttgagctt atgatgcagt ttccttacaa gectttcttac aacctttgtt 2760
tcattaggac acagttcctc aatgagtctt tgtattctgt aacctctaga accatccage 2820
caatctttca catcagtgtt ggtattcagt agaaatggat ccaaagggaa attggcatac 2880
tttaggaggt ccagtgttct cctttggata ctattaacta gggagactgg gacgccattt 2940
gcgatggett gatctgcaat tgtatctatt gtttcacaaa gttgatgtgg ctctttacac 3000
ttgacattgt gtagcgectge agatacaaac tttgtgagaa gagggacttc ctccccccat 3060
acatagaatc tagatttaaa ttctgcagcg aacctcccag ccacactttt tgggctgata 3120
aatttgttta acaagccgct cagatgagat tggaattcca acaggacaag gacttcctcce 3180
ggatcactta caaccaggtc actcagcctc ctatcaaata aagtgatctg atcatcactt 3240
gatgtgtaag cctctggtct ttcgccaaag ataacaccaa tgcagtagtt gatgaacctce 3300
tcgctaageca aaccatagaa gtcagaagca ttatgcaaga ttccctgece catatcaata 3360
aggctggata tatgggatgg cactatcccc atttcaaaat attgtctgaa aattctctca 3420
gtaacagttg tttctgaacc cctgagaagt tttagcttcg acttgacata tgatttcatc 3480
attgcattca caacaggaaa ggggacctcg acaagcttat gcatgtgcca agttaacaaa 3540
gtgctaacat gatctttcce ggaacgcaca tactggtcat cacctagttt gagattttgt 3600
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agaaacatta agaacaaaaa tgggcacatc attggtcccc atttgetgtg atccatacta 3660
tagtttaaga acccttcccg cacattgata gtcattgaca agattgcatt ttcaaattcc 3720
ttatcattgt ttaaacagga gcctgaaaag aaacttgaaa aagactcaaa ataatcttct 3780
attaaccttg tgaacatttt tgtcctcaaa tctccaatat agagttctct atttccccca 3840
acctgctctt tataagatag tgcaaatttc agccttccag agtcaggacc tactgaggtg 3900
tatgatgttg gtgattcttc tgagtagaag cacagatttt tcaaagcagc actcatacat 3960
tttgtcaacg acagagcttt actaagggac tcagaattac tttccctctc actgattcte 4020
acgtcttctt ccagtttgtc ccagtcaaat ttgaaattca agccttgect ttgcatatge 4080
ctgtatttcc ctgagtacgec atttgcattc atttgcaaca gaatcatctt catgcaagaa 4140
aaccaatcat tctcagaaaa gaactttcta caaaggtttt ttgccatctc atcgaggcca 4200
cactgatctt taatgactga ggtgaaatac aaaggtgaca gctctgtgga accctcaaca 4260
gcctcacaga taaatttcat gtcatcattg gttagacatg atgggtcaaa gtcttctact 4320
aaatggaaag atatttctga caagataact tttcttaagt gagccatctt ccctgttaga 4380
ataagctgta aatgatgtag tccttttgta tttgtaagtt tttctccatc tcctttgtca 4440
ttggeectee tacctettet gtaccgtget attgtggtgt tgacctttte ttcgagactt 4500
ttgaagaagc ttgtctcttc ttctccatca aaacatattt ctgeccaggtt gtcttccgat 4560
ctceetgtet cttetecectt ggaaccgatg accaatctag agactaactt ggaaacttta 4620
tattcatagt ctgagtgget caacttatac ttttgttttc ttacgaaact ctccgtaatt 4680
tgactcacag cactaacaag caatttgtta aagtcatatt ccagaagtcg ttctccattt 4740
agatgcttat taaccaccac acttttgtta ctagcaagat ctaatgctgt cgcacatcca 4800
gagttagtca tgggatctag gctgtttage ttcttctcecte ctttgaaaat taaagtgecg 4860
ttgttaaatg aagacaccat taggctaaag gcttccagat taacacctgg agttgtatge 4920
tgacagtcaa tttctttact agtgaatctc ttcatttget catagaacac acattcttcc 4980
tcaggagtga ttgcttcctt ggggttgaca aaaaaaccaa attgactttt gggctcaaag 5040
aacttttcaa aacattttat ctgatctgtt agcctgtcag gggtctcectt tgtgatcaaa 5100
tgacacaggt atgacacatt caacataaat ttaaattttg cactcaacaa caccttctca 5160
ccagtaccaa aaatagtttt tattaggaat ctaagcagct tatacaccac cttctcagca 5220
ggtgtgatca gatcctccct caacttatcc attaatgatg tagatgagaa atctgacact 5280
attgccatca ccaaatatct gacactctgt acctgetttt gatttctcett tgttgggttg 5340
gtgagcatta gcaacaatag ggtcctcagt gcaacctcaa tgtcggtgag acagtctttce 5400
aaatcaggac atgatctaat ccatgaaatc atgatgtcta tcatattgta taagacctca 5460
tctgaaaaaa ttggtaaaaa gaacctttta ggatctgcat agaaggaaat taaatgacca 5520
tccgggeett gtatggagta gcaccttgaa gattctccag tcttctggta taataggtgg 5580
tattcttcag agtccagttt tattacttgg caaaacactt ctttgcattc taccacttga 5640
tatctcacag accctatttg attttgectt agtctagcaa ctgagctagt tttcatactg 5700
tttgttaagg ccagacaaac agatgataat cttctcaggc tctgtatgtt cttcagetge 5760
tctgtgetgg gttggaaatt gtaatcttca aacttcgtat aatacattat cgggtgaget 5820
ccaattttca taaagttctc aaattcagtg aatggtatgt ggcattcttg ctcaaggtgt 5880
tcagacagtc cgtaatgctc gaaactcagt cccaccacta acaggcattt ttgaattttt 5940
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gcaatgaact cactaataga cgccctaaac aattcctcaa aagacacctt tctaaacacc 6000
tttgactttt ttctattcct caaaagtcta atgaactcct ctttagtget gtgaaagett 6060
accagcctat cattcacact actatagcaa caacccaccc agtgtttatc attttttaac 6120
cctttgaatt tcgactgttt tatcaatgag gaaagacaca aaacatccag atttaacaac 6180
tgtctectte tagtattcaa cagtttcaaa ctcttgactt tgtttaacat agagaggagce 6240
ctctcatatt cagtgectagt ctcacttcce ctttegtgee catgggtete tgecagttatg 6300
aatctcatca aaggacagga ttccactgcc tccctgetta atgttaagat atcatcacta 6360
tcagcaaggt tttcatagag ctcagagaat tccttgatca agccttcagg gtttactttc 6420
tgaaagtttc tctttaattt cccactttct aaatctcttc taaacctgct gaaaagagag 6480
tttattccaa aaaccacatc atcacagctc atgttggggt tgatgeccttc gtggcacatc 6540
ctcataattt catcattatg agttgacctc gcatctttca gaattttcat agagtccata 6600
ccggageget tgtcgatagt agtcttcagg gactcacaga gtctaaaata ttcagactct 6660
tcaaagactt tctcattttg gttagaatac tccaaaagtt tgaataaaag gtctctaaat 6720
ttgaagtttg cccactctgg cataaaacta ttatcataat cacaacgacc atctactatt 6780
ggaactaatg tgacacccgce aacagcaagg tcttccctga tgcatgeccaa tttgttagtg 6840
tcctctataa atttcttcte aaaactgget ggagtgetce taacaaaaca ctcaagaaga 6900
atgagagaat tgtctatcag cttgtaacca tcaggaatga taagtggtag tcctgggcat 6960
acaattccag actccaccaa aattgtttcc acagacttat cgtcgtggtt gtgtgtgcag 7020
ccactcttgt ctgcactgtc tatttcaatg cagcgtgaca gcaacttgag tccctcaatce 7080
agaaccattc tgggttccct ttgtcccaga aagttgagtt tctgeccttga caacctctca 7140
tcctgtteta tatagtttaa acataactct ctcaattctg agatgatttc atccattgeg 7200
catcaaaaag cctaggatcc tcggtgeg 7228
210> 23
211> 1497
<212> DNA
213> PR AR bk 4 ARl S #5 (LCMV) #iPkArmstrong 53b
<400> 23
atgggtcaga ttgtgacaat gtttgaggct ctgcctcaca tcatcgatga ggtgatcaac 60
attgtcatta ttgtgcttat cgtgatcacg ggtatcaagg ctgtctacaa ttttgccacc 120
tgtgggatat tcgcattgat cagtttccta cttctggetg gcaggtcctg tggecatgtac 180
ggtcttaagg gacccgacat ttacaaagga gtttaccaat ttaagtcagt ggagtttgat 240
atgtcacatc tgaacctgac catgcccaac gcatgttcag ccaacaactc ccaccattac 300
atcagtatgg ggacttctgg actagaattg accttcacca atgattccat catcagtcac 360
aacttttgca atctgacctc tgccttcaat aaaaagacct ttgaccacac actcatgagt 420
atagtttcga gcctacacct cagtatcaga gggaactcca actataaggc agtatcctge 480
gacttcaaca atggcataac catccaatac aacttgacat tctcaaatgc acaaagtgct 540
cagagccagt gtagaacctt cagaggtaga gtcctagata tgtttagaac tgccttcggg 600
gggaaataca tgaggagtgg ctggggetgg acaggectcag atggcaagac cacctggtgt 660
agccagacga gttaccaata cctgattata caaaatagaa cctgggaaaa ccactgcaca 720
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tatgcaggtc
actaggagac
ccaggtggtt
aacacagcag
ctaattgact
cacttattca
ttgagagatc
gcaaagaccg
aatgagaccc
ttgaggaagg
atgttttcca
cacaggcaca
tgtagttgtg
210> 24
211> 498
212> PRT
213>
<400> 24
Met Gly Gln
1
Glu Val Ile
Ala Val
35
Leu

Lys

Phe Leu

50

Pro Asp Ile

65

Met Ser His

Ser His His

Thr Asn

115

Phe Asn Lys

130

Leu His Leu

145
Asp

Phe Asn

cttttgggat
tagcgggcac
attgcctgac
ttgcgaaatg
acaacaaggc
aaacaacagt
tgatgggggt
gcgaaactag
acttcagtga
attacataaa
catctgcata
taaaaggtgg
gtgcatttaa

Ile Val
5

Asn Tle
20
Tyr Asn

Leu Ala

Tyr Lys
Asn
85
Ile

Leu

Tyr
100
Ser Ile

Lys Thr

Ser Ile

Val

Phe

Gly

Gly

70

Leu

Ser

Ile

Phe

Arg

gtccaggatt
attcacctgg
caaatggatg
caatgtaaat
tgctttgagt
gaattctttg
gccatattge
tgtccccaag
tcaaatcgaa
gaggcaggss
tctagtcagc

ctcatgtcca

ggtgeetggt

Thr Met Phe

Ile Ile

Ala Thr
40
Arg Ser
55
Val Tyr

Thr Met

Met Gly
His
120
His

Ser

Asp
135

Gly Asn

150

Asn Gly

Ile

Thr Tle

ctectttecee
actttgtcag
attcttgetg
catgatgaag
aagttcaaag
atttcagatc
aattactcaa
tgctggettg
caggaagccg
agtacccccce
atcttcctge
aagccacacc

gtaaaaaccg

Glu Ala
10

Leu

Leu

Val
25
Cys

Ile

Gly Ile

Cys Gly Met

Gln Phe Lys

75
Asn Ala
90

Ser

Pro

Thr
105

Asn

Gly

Phe Cys

Thr Leu Met

Ser Asn Tyr

155
Asn

Gln Tyr

80

aagagaagac
actcttcagg
cagagcttaa
aattctgtga
aggacgtaga
aactactgat
agttttggta
tcaccaatgg
ataacatgat
tagcattgat
accttgtcaa
gattaaccaa

tctggaaaag

Pro His Ile

Thr
30
Leu

Val Ile

Phe Ala

45

Tyr Gly Leu

60

Ser Val Glu

Cys Ser Ala

Glu Leu
110

Thr

Leu

Leu
125
Tle

Asn

Ser Val

140

Lys Ala Val

Leu Thr Phe

taagttcttce
ggtggagaat
gtgtttcggg
catgctgcga
atctgccttg
gaggaaccac
cctagaacat
ttcttactta
tacagagatg
ggaccttctg
aataccaaca
caaaggaatt

acgctga

TREL AT i 2 A 289 #53: (LCWV) #3#kArms trong  53b

Ile
15
Gly

Asp

Ile

Ile Ser

Lys Gly
Phe
80
Asn Asn
95
Thr Phe

Ser Ala

Ser Ser

Ser Cys
160

Ser Asn

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1497
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Ala
Asp
Gly
Tyr
225
Tyr
Thr
Ser
Trp
Ala
305
Leu
Glu
Asp
Tyr
Glu
385
Asn
Ile
Pro

Val

Lys
465

Gln
Met
Trp
210
Gln
Ala
Lys
Asp
Met
290
Lys
Tle
Ser
Gln
Cys
370
Thr
Glu
Thr
Leu
Ser

450
Gly

Ser
Phe
195
Thr
Tyr
Gly
Phe
Ser
275
Tle
Cys
Asp
Ala
Leu
355
Asn
Ser
Thr
Glu
Ala
435

Ile

Gly

Ala
180
Arg
Gly
Leu
Pro
Phe
260
Ser

Leu

Asn

Leu
340
Leu

Val
His
Met
420
Leu

Phe

Ser

165
Gln

Thr

Ser

Ile

Phe

245

Thr

Gly

Ala

Val

Asn

325

His

Met

Ser

Pro

Phe

405

Leu

Met

Leu

Cys

Ser
Ala
Asp
Ile
230
Gly
Arg
Val
Ala
Asn
310
Lys
Leu
Arg
Lys
Lys
390
Ser
Arg
Asp
His

Pro
470

Gln
Phe
Gly
215
Gln
Met
Arg
Glu
Glu
295
His
Ala
Phe
Asn
Phe
375
Cys
Asp
Lys
Leu
Leu

455
Lys

Cys
Gly
200
Lys
Asn
Ser
Leu
Asn
280
Leu
Asp
Ala
Lys
His
360
Trp
Trp
Gln
Asp
Leu
440

Val

Pro

Arg
185
Gly
Thr
Arg
Arg
Ala
265
Pro
Lys
Glu
Leu
Thr
345
Leu
Tyr
Leu
Ile
Tyr
425
Met

Lys

His

81

170
Thr

Lys
Thr
Thr
Tle
250
Gly
Gly
Cys
Glu
Ser
330
Thr
Arg
Leu
Val
Glu
410
Tle
Phe

Ile

Arg

Phe
Tyr
Trp
Trp
235
Leu
Thr
Gly
Phe
Phe
315
Lys
Val
Asp
Glu
Thr
395
Gln
Lys
Ser

Pro

Leu
475

Arg
Met
Cys
220
Glu
Leu
Phe
Tyr
Gly
300
Cys
Phe
Asn
Leu
His
380
Asn
Glu
Arg
Thr
Thr

460
Thr

Gly
Arg
205
Ser
Asn
Ser
Thr
Cys
285
Asn
Asp
Lys
Ser
Met
365
Ala
Gly
Ala
Gln
Ser
445
His

Asn

Arg
190
Ser
Gln
His
Gln
Trp
270
Leu
Thr
Met
Glu
Leu
350
Gly
Lys
Ser
Asp
Gly
430
Ala

Arg

Lys

175
Val

Gly
Thr
Cys
Glu
255
Thr
Thr
Ala
Leu
Asp
335
Tle
Val
Thr
Tyr
Asn
415
Ser
Tyr
His

Gly

Leu
Trp
Ser
Thr
240
Lys
Leu
Lys
Val
Arg
320
Val
Ser
Pro
Gly
Leu
400
Met
Thr
Leu

Ile

Ile
480
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Cys Ser Cys Gly Ala Phe Lys Val Pro Gly Val Lys Thr Val Trp Lys
485 490 495

Arg Arg
210> 25
211> 1677
<212> DNA
213> PR AHI bk 4 ARl S #5 (LCMV) #iPkArmstrong 53b
<400> 25
atgtccttgt ctaaggaagt taagagcttc caatggacgc aagcattgag aagagaattg 60
cagagcttca catcagatgt gaaggctgct gtcattaagg atgcaaccaa ccttctgaat 120
gggttggact tctctgaggt cagcaatgtt cagaggatca tgaggaagga aaagagagat 180
gacaaagacc tacagagact cagaagtctc aaccagactg tacattctct tgtggattta 240
aagtcaacat caaagaagaa tgttttgaaa gtggggagge tcagtgcaga agaactgatg 300
tctcttgegg ctgaccttga gaagctgaag gccaagatca tgaggtctga aaggccccag 360
gcttcagggg tatatatggg gaacttaaca acacagcaac tagaccaaag atctcagatc 420
ctacagatag ttgggatgag aaagcctcag cagggtgcaa gtggtgtggt aagagtttgg 480
gatgtgaaag actcatcact tttgaacaat caatttggca caatgccaag tctaactatg 540
gcttgtatgg ccaaacagtc acagactccg ctcaatgacg ttgtacaagce gctcacagac 600
cttggettge tttacacagt caagtatcca aatcttaatg atcttgaaag gctgaaagac 660
aagcacccag ttctgggggt catcactgaa cagcagtcca gcatcaacat ttctggctat 720
aactttagtc ttggtgctge cgtgaaggca ggggcecageee tgttggatgg gggtaacatg 780
ttagagtcaa ttttgatcaa gccaagcaac agcgaggacc tcttgaagge agttctcggg 840
gccaagagaa aactcaacat gtttgtttca gaccaagttg gggacaggaa cccttatgaa 900
aacatcctct ataaagtttg cctttcaggt gaaggatgge catacatagc ttgtagaaca 960
tcgattgtgg ggagagcatg ggaaaacaca acaattgatc tcacaagcga gaaacctgca 1020
gtcaactcac ccaggccagce gcctggagceca gcaggtccac ctcaggtggg cttaagetac 1080
agccagacaa tgcttttaaa agacctcatg ggaggaattg accccaacge tcctacatgg 1140
attgacattg agggtagatt taatgatcca gtggaaatag caattttcca accacagaac 1200
gggcagttca tacactttta cagggaaccc gttgatcaaa aacaattcaa gcaagattcc 1260
aagtactcac acggcatgga tcttgccgac ctcttcaatg cgcaaccegg gttgaccteg 1320
tcagttatag gtgctcttcc gcaggggatg gttctaaget gtcaaggetc cgatgacatc 1380
agaaagcttc tggactcaca gaataggaag gacattaagc ttatcgatgt tgaaatgacc 1440
agggaagctt cgagggagta tgaagacaaa gtgtgggaca aatatggcetg gttgtgtaag 1500
atgcatactg gaatagtaag ggacaaaaag aagaaagaga tcaccccgca ctgtgcactce 1560
atggactgca tcatttttga aagcgectcc aaagcaagge tcccagatct gaaaactgtt 1620
cacaacattc tgccacatga cctaattttt agaggcccaa atgttgtgac actctaa 1677
210> 26
<211> 558
212> PRT
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213>
<400> 26
Met Ser Leu

1
Arg

Lys
Asn
Gln
65

Lys
Glu
Ile
Leu
Gly
145
Asp
Ser
Asp
Tyr
Leu
225
Asn
Gly

Asp

Val

Arg
Asp
Val
50

Arg
Ser
Glu
Met
Thr
130
Met
Val
Leu
Val
Pro
210
Gly
Phe
Gly

Leu

Ser

Glu
Ala
35

Gln
Leu
Thr
Leu
Arg
115
Thr
Arg
Lys
Thr
Val
195
Asn
Val
Ser
Asn
Leu

275
Asp

Ser
Leu
20

Thr
Arg
Arg
Ser
Met
100
Ser
Gln
Lys
Asp
Met
180
Gln
Leu
Tle
Leu
Met
260

Lys

Gln

Lys
5
Gln
Asn
Tle
Ser
Lys
85
Ser
Glu
Gln
Pro
Ser
165
Ala
Ala
Asn
Thr
Gly
245
Leu

Ala

Val

Glu Val Lys

Ser
Leu
Met
Leu
70

Lys
Leu
Arg
Leu
Gln
150
Ser
Cys
Leu
Asp
Glu
230
Ala
Glu

Val

Gly

Phe
Leu
Arg
55

Asn
Asn
Ala
Pro
Asp
135
Gln
Leu
Met
Thr
Leu
215
Gln
Ala
Ser

Leu

Asp

Thr
Asn
40

Lys
Gln
Val
Ala
Gln
120
Gln
Gly
Leu
Ala
Asp
200
Glu
Gln
Val
Tle
Gly

280
Arg

Ser
Ser
25

Gly
Glu
Thr
Leu
Asp
105
Ala
Arg
Ala
Asn
Lys
185
Leu
Arg
Ser
Lys
Leu
265
Ala

Asn

83

TREL AT F 2 A 289 #53 (LCMV) #3#kArms trong  53b

Phe Gln Trp Thr Gln

10
Asp

Leu
Lys
Val
Lys
90

Leu
Ser
Ser
Ser
Asn
170
Gln
Gly
Leu
Ser
Ala
250
Tle

Lys

Pro

Val
Asp
Arg
His
75

Val
Glu
Gly
Gln
Gly
155
Gln
Ser
Leu
Lys
Ile
235
Gly
Lys

Arg

Tyr

Lys
Phe
Asp
60

Ser
Gly
Lys
Val
Tle
140
Val
Phe
Gln
Leu
Asp
220
Asn
Ala
Pro

Lys

Glu

Ala
Ser
45

Asp
Leu
Arg
Leu
Tyr
125
Leu
Val
Gly
Thr
Tyr
205
Lys
Tle
Ala
Ser
Leu

285

Asn

Ala
30

Glu
Lys
Val
Leu
Lys
110
Met
Gln
Arg
Thr
Pro
190
Thr
His
Ser
Leu
Asn
270

Asn

Ile

Ala
15

Val
Val
Asp
Asp
Ser
95

Ala
Gly
Tle
Val
Met
175
Leu
Val
Pro
Gly
Leu
255
Ser

Met

Leu

Leu
Tle
Ser
Leu
Leu
80

Ala
Lys
Asn
Val
Trp
160
Pro
Asn
Lys
Val
Tyr
240
Asp
Glu

Phe

Tyr
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Lys
305
Ser
Glu
Pro
Leu
Gly
385
Gly
Lys
Asn
Gly
Asp
465
Arg
Trp
Glu

Ala

Pro
545

290
Val

Tle
Lys
Pro
Met
370
Arg
Gln
Gln
Ala
Met
450
Ser
Glu
Leu
Tle
Ser

530
His

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

atgggtcaag gcaagtccag agaggagaaa ggcaccaata gtacaaacag ggccgaaatc

Cys
Val
Pro
Gln
355
Gly
Phe
Phe
Asp
Gln
435
Val
Gln
Ala
Cys
Thr
515
Lys
Asp
27

273
DNA

TREL AT P 2 A 289+ (LCMV) #3#kArms trong 53b

27

Leu
Gly
Ala
340
Val
Gly
Asn
Tle
Ser
420
Pro
Leu
Asn
Ser
Lys
500
Pro

Ala

Leu

Ser
Arg
325
Val
Gly
Ile
Asp
His
405
Lys
Gly
Ser
Arg
Arg
485
Met
His
Arg

Ile

Gly
310
Ala
Asn
Leu
Asp
Pro
390
Phe
Tyr
Leu
Cys
Lys
470
Glu
His
Cys

Leu

Phe
550

295
Glu

Trp
Ser
Ser
Pro
375
Val
Tyr
Ser
Thr
Gln
455
Asp
Tyr
Thr
Ala
Pro

535
Arg

Gly
Glu
Pro
Tyr
360
Asn
Glu
Arg
His
Ser
440
Gly
Ile
Glu
Gly
Leu
520

Asp

Gly

Trp
Asn
Arg
345
Ser
Ala
Ile
Glu
Gly
425
Ser

Ser

Lys

Tle
505
Met

Leu

Pro

84

Pro
Thr
330
Pro
Gln
Pro
Ala
Pro
410
Met
Val
Asp
Leu
Lys
490
Val
Asp

Lys

Asn

Tyr
315
Thr
Ala
Thr
Thr
Ile
395
Val
Asp
Ile
Asp
Ile
475
Val
Arg
Cys

Thr

Val
555

300
Ile

Ile
Pro
Met
Trp
380
Phe
Asp
Leu
Gly
Ile
460
Asp
Trp
Asp
Ile
Val

540
Val

Ala
Asp
Gly
Leu
365
Ile
Gln
Gln
Ala
Ala
445
Arg
Val
Asp
Lys
Ile
525
His

Thr

Cys
Leu
Ala
350
Leu
Asp
Pro
Lys
Asp
430
Leu
Lys
Glu
Lys
Lys
510
Phe

Asn

Leu

Arg
Thr
335
Ala
Lys
Tle
Gln
Gln
415
Leu
Pro
Leu
Met
Tyr
495
Lys

Glu

Ile

Thr
320
Ser
Gly
Asp
Glu
Asn
400
Phe
Phe
Gln
Leu
Thr
480
Gly
Lys

Ser

Leu

60
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ctaccagata ccacctatct tggcccttta agctgcaaat cttgectggeca gaaatttgac 120
agcttggtaa gatgccatga ccactacctt tgcaggcact gtttaaacct tctgectgtca 180
gtatccgaca ggtgtcctet ttgtaaatat ccattaccaa ccagattgaa gatatcaaca 240
gccccaaget ctccacctee ctacgaagag taa 273
210> 28
211> 90
212> PRT
213> PR AHI bk s ARl S #5 (LCMV) #iPkArmstrong 53b
<400> 28
Met Gly Gln Gly Lys Ser Arg Glu Glu Lys Gly Thr Asn Ser Thr Asn
1 5 10 15
Arg Ala Glu Ile Leu Pro Asp Thr Thr Tyr Leu Gly Pro Leu Ser Cys

20 25 30
Lys Ser Cys Trp Gln Lys Phe Asp Ser Leu Val Arg Cys His Asp His
35 40 45
Tyr Leu Cys Arg His Cys Leu Asn Leu Leu Leu Ser Val Ser Asp Arg
50 55 60
Cys Pro Leu Cys Lys Tyr Pro Leu Pro Thr Arg Leu Lys Ile Ser Thr
65 70 75 80
Ala Pro Ser Ser Pro Pro Pro Tyr Glu Glu
85 90
210> 29
211> 6633
<212> DNA
213> PR AR bk 4 MRl S #5 (LCMV) #iPkArmstrong 53b
<400> 29
atggatgaaa tcatctcaga attgagagag ttatgtttaa actatataga acaggatgag 60
aggttgtcaa ggcagaaact caactttctg ggacaaaggg aacccagaat ggttctgatt 120
gagggactca agttgctgtc acgctgcatt gaaatagaca gtgcagacaa gagtggetge 180
acacacaacc acgacgataa gtctgtggaa acaattttgg tggagtctgg aattgtatgce 240
ccaggactac cacttatcat tcctgatggt tacaagctga tagacaattc tctcattctt 300
cttgagtgtt ttgttaggag cactccagcc agttttgaga agaaatttat agaggacact 360
aacaaattgg catgcatcag ggaagacctt gctgttgegg gtgtcacatt agttccaata 420
gtagatggtc gttgtgatta tgataatagt tttatgccag agtgggcaaa cttcaaattt 480
agagaccttt tattcaaact tttggagtat tctaaccaaa atgagaaagt ctttgaagag 540
tctgaatatt ttagactctg tgagtccctg aagactacta tcgacaagcg ctccggtatg 600
gactctatga aaattctgaa agatgcgagg tcaactcata atgatgaaat tatgaggatg 660
tgccacgaag gcatcaaccc caacatgagce tgtgatgatg tggtttttgg aataaactct 720
cttttcagca ggtttagaag agatttagaa agtgggaaat taaagagaaa ctttcagaaa 780
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gtaaaccctg aaggcttgat caaggaattc tctgagctct atgaaaacct tgctgatagt 840
gatgatatct taacattaag cagggaggca gtggaatcct gtcctttgat gagattcata 900
actgcagaga cccatgggca cgaaagggga agtgagacta gcactgaata tgagaggctc 960
ctctctatgt taaacaaagt caagagtttg aaactgttga atactagaag gagacagttg 1020
ttaaatctgg atgttttgtg tctttcctca ttgataaaac agtcgaaatt caaagggtta 1080
aaaaatgata aacactgggt gggttgttge tatagtagtg tgaatgatag gctggtaage 1140
tttcacagca ctaaagagga gttcattaga cttttgagga atagaaaaaa gtcaaaggtg 1200
tttagaaagg tgtcttttga ggaattgttt agggecgtcta ttagtgagtt cattgcaaaa 1260
attcaaaaat gcctgttagt ggtgggactg agtttcgage attacggact gtctgaacac 1320
cttgagcaag aatgccacat accattcact gaatttgaga actttatgaa aattggagct 1380
cacccgataa tgtattatac gaagtttgaa gattacaatt tccaacccag cacagagcag 1440
ctgaagaaca tacagagcct gagaagatta tcatctgttt gtctggectt aacaaacagt 1500
atgaaaacta gctcagttgc tagactaagg caaaatcaaa tagggtctgt gagatatcaa 1560
gtggtagaat gcaaagaagt gttttgccaa gtaataaaac tggactctga agaataccac 1620
ctattatacc agaagactgg agaatcttca aggtgctact ccatacaagg cccggatggt 1680
catttaattt ccttctatge agatcctaaa aggttctttt taccaatttt ttcagatgag 1740
gtcttataca atatgataga catcatgatt tcatggatta gatcatgtcc tgatttgaaa 1800
gactgtctca ccgacattga ggttgecactg aggaccctat tgttgectaat getcaccaac 1860
ccaacaaaga gaaatcaaaa gcaggtacag agtgtcagat atttggtgat ggcaatagtg 1920
tcagatttct catctacatc attaatggat aagttgaggg aggatctgat cacacctgcet 1980
gagaaggtgg tgtataagct gcttagattc ctaataaaaa ctatttttgg tactggtgag 2040
aaggtgttgt tgagtgcaaa atttaaattt atgttgaatg tgtcatacct gtgtcatttg 2100
atcacaaagg agacccctga caggctaaca gatcagataa aatgttttga aaagttcttt 2160
gagcccaaaa gtcaatttgg tttttttgtc aaccccaagg aagcaatcac tcctgaggaa 2220
gaatgtgtgt tctatgagca aatgaagaga ttcactagta aagaaattga ctgtcagcat 2280
acaactccag gtgttaatct ggaagccttt agecctaatgg tgtcttcatt taacaacgge 2340
actttaattt tcaaaggaga gaagaagcta aacagcctag atcccatgac taactctgga 2400
tgtgcgacag cattagatct tgctagtaac aaaagtgtgg tggttaataa gcatctaaat 2460
ggagaacgac ttctggaata tgactttaac aaattgcttg ttagtgctgt gagtcaaatt 2520
acggagagtt tcgtaagaaa acaaaagtat aagttgagcc actcagacta tgaatataaa 2580
gtttccaagt tagtctctag attggtcatc ggttccaagg gagaagagac agggagatcg 2640
gaagacaacc tggcagaaat atgttttgat ggagaagaag agacaagctt cttcaaaagt 2700
ctcgaagaaa aggtcaacac cacaatagca cggtacagaa gaggtaggag ggccaatgac 2760
aaaggagatg gagaaaaact tacaaataca aaaggactac atcatttaca gcttattcta 2820
acagggaaga tggctcactt aagaaaagtt atcttgtcag aaatatcttt ccatttagta 2880
gaagactttg acccatcatg tctaaccaat gatgacatga aatttatctg tgaggctgtt 2940
gagggttcca cagagctgtc acctttgtat ttcacctcag tcattaaaga tcagtgtgge 3000
ctcgatgaga tggcaaaaaa cctttgtaga aagttctttt ctgagaatga ttggttttet 3060
tgcatgaaga tgattctgtt gcaaatgaat gcaaatgcgt actcagggaa atacaggcat 3120
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atgcaaaggc aaggcttgaa tttcaaattt gactgggaca aactggaaga agacgtgaga 3180
atcagtgaga gggaaagtaa ttctgagtcc cttagtaaag ctctgtcgtt gacaaaatgt 3240
atgagtgctg ctttgaaaaa tctgtgecttc tactcagaag aatcaccaac atcatacacc 3300
tcagtaggtc ctgactctgg aaggctgaaa tttgcactat cttataaaga gcaggttggg 3360
ggaaatagag aactctatat tggagatttg aggacaaaaa tgttcacaag gttaatagaa 3420
gattattttg agtctttttc aagtttcttt tcaggctcct gtttaaacaa tgataaggaa 3480
tttgaaaatg caatcttgtc aatgactatc aatgtgcggg aagggttctt aaactatagt 3540
atggatcaca gcaaatgggg accaatgatg tgcccatttt tgttcttaat gtttctacaa 3600
aatctcaaac taggtgatga ccagtatgtg cgttccggga aagatcatgt tagcactttg 3660
ttaacttggc acatgcataa gcttgtcgag gtccecttte ctgttgtgaa tgcaatgatg 3720
aaatcatatg tcaagtcgaa gctaaaactt ctcaggggtt cagaaacaac tgttactgag 3780
agaattttca gacaatattt tgaaatgggg atagtgccat cccatatatc cagccttatt 3840
gatatgggge agggaatctt gcataatget tctgacttct atggtttget tagcgagagg 3900
ttcatcaact actgcattgg tgttatcttt ggcgaaagac cagaggctta cacatcaagt 3960
gatgatcaga tcactttatt tgataggagg ctgagtgacc tggttgtaag tgatccggag 4020
gaagtccttg tcctgttgga attccaatct catctgageg gettgttaaa caaatttatce 4080
agcccaaaaa gtgtggetgg gaggttcget gcagaattta aatctagatt ctatgtatgg 4140
ggggaggaag tccctcttet cacaaagttt gtatctgecag cgctacacaa tgtcaagtgt 4200
aaagagccac atcaactttg tgaaacaata gatacaattg cagatcaagc catcgcaaat 4260
ggcgteccag tctccctagt taatagtatc caaaggagaa cactggacct cctaaagtat 4320
gccaatttce ctttggatce atttctactg aataccaaca ctgatgtgaa agattggetg 4380
gatggttcta gaggttacag aatacaaaga ctcattgagg aactgtgtcc taatgaaaca 4440
aaggttgtaa gaaagcttgt aaggaaactg catcataagc tcaaaaatgg tgaatttaat 4500
gaagaatttt tcttagacct atttaacaga gataaaaagg aggccattct tcaattggga 4560
gacctccteg gtcttgaaga agatctgaat cagttagcag atgttaactg gttgaatttg 4620
aatgaaatgt tcccattaag gatggtttta agacaaaagg tggtttatcc atcagtgatg 4680
actttccaag aggaaagaat cccatcattg atcaagacac tccagaacaa actttgtagt 4740
aaattcacaa ggggtgcaca gaagcetgetg tcagaagcaa tcaacaagtc agctttccag 4800
agttgtatct catctggectt tataggcctt tgcaaaactc taggaagcag gtgtgtgaga 4860
aacaaaaata gggaaaatct gtatatcaaa aagctgcttg aggatctaac cacagatgat 4920
catgtgacaa gagtttgcaa tcgggatggt ataacgctgt acatttgtga caaacagtct 4980
catccagaag cccaccgtga tcatatatgce cttttaagge ctcttctttg ggactacatt 5040
tgtatttcat tgagcaactc ttttgagttg ggtgtttggg tcctagcaga accgaccaaa 5100
gggaagaata acagtgagaa cctaactctt aagcacttaa acccatgtga ttatgtagca 5160
agaaagcctg agagctcaag gctactggag gacaaagtga atttgaacca agtgattcaa 5220
tctgtgagge ggttatatcc caagatcttt gaggatcage ttcttccatt tatgtctgac 5280
atgagctcaa aaaacatgag gtggagtccc agaattaaat tccttgacct ctgtgtttta 5340
attgatatta actcagaatc cttgtcactc atttctcatg ttgttaagtg gaaaagggat 5400
gaacattaca ctgttctgtt ttctgacctt gccaattctc atcagcgatc tgactccagt 5460
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ctggttgatg aatttgttgt tagcacgagg gatgtctgca agaacttctt aaaacaggtg 5520
tattttgaat catttgttcg agaatttgtt gcaacaacca ggacattagg caatttttca 5580
tggttccctec ataaagaaat gatgccatct gaagatggtg ctgaggcact gggcecccettt 5640
caatcatttg tctcaaaggt ggtgaacaaa aatgtggaga ggcctatgtt taggaatgat 5700
ttgcagtttg gttttgggtg gttctcttac cgaatgggag atgttgtgtg taatgctgcece 5760
atgttgatta ggcagggcct gacaaaccca aaggcattta aatccttaaa ggatctgtgg 5820
gactacatgc tcaactacac aaaaggggta ttggagtttt caatttcagt ggactttacg 5880
cacaatcaga ataatactga ctgtttaagg aaattttcat tgatattctt ggttaggtgc 5940
caattacaga atccaggtgt ggctgaactt ttatcatget ctcacctctt taagggtgag 6000
atagatagaa gaatgttgga tgaatgcctc cacttactga ggacagactc tgtcttcaag 6060
gtgaacgatg gtgtctttga tatcagatct gaagagtttg aggattacat ggaagatccc 6120
ttgatacttg gtgattctct tgagcttgag ttgttggget ccaaaagaat actggatggg 6180
attagatcta ttgactttga gagagttgga cctgagtggg agcctgtgee actgactgta 6240
aagatgggtg ccctttttga aggaagaaac cttgtccaaa atatcattgt gaagctggag 6300
accaaggaca tgaaagtctt tctagcagga cttgagggct atgaaaagat tagtgatgtc 6360
cttgggaacc tcttcctgea tcgattcaga actggtgaac atttgttggg ttcagagata 6420
agtgtaatcc tccaggaact atgtatagac agatctattc tgctgattcc actgtcgett 6480
ttgccagact ggttcgectt taaggattge agactttgtt ttagcaaatc taggagcact 6540
ttgatgtatg aaacagtggg gggcaggttt agactcaagg ggaggtcctg cgacgattgg 6600
ctgggegggt cggtggecga ggacatcgac tga 6633
<210> 30
211> 2210
<212> PRT
213> IR 4T bk 4 AR 2 9k 25 (LOMV) EifkArmstrong 53b
<400> 30
Met Asp Glu Ile Ile Ser Glu Leu Arg Glu Leu Cys Leu Asn Tyr Ile
1 5 10 15
Glu GIn Asp Glu Arg Leu Ser Arg Gln Lys Leu Asn Phe Leu Gly Gln

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

Phe

Phe

Lys
Leu
130
Asp
Asp
Phe
Ile
Arg
210
Asn
Phe
Phe
Tyr
Ala
290
Gly
Ser
Arg
Gln
Cys
370
Glu

Arg

Ile

Lys
115
Ala
Tyr
Leu
Glu
Asp
195
Ser
Pro
Ser
Gln
Glu
275
Val
His
Met
Gln
Ser
355
Tyr
Glu

Lys

Ala

Phe

Val

Asp

Leu

Glu

180

Lys

Thr

Asn

Arg

Lys

260

Asn

Glu

Glu

Leu

Leu

340

Lys

Ser

Phe

Val

Lys

Tle
Ala
Asn
Phe
165
Ser
Arg
His
Met
Phe
245
Val
Leu
Ser
Arg
Asn
325
Leu
Phe
Ser
Tle
Ser

405
Ile

Glu
Gly
Ser
150
Lys
Glu
Ser
Asn
Ser
230
Arg
Asn
Ala
Cys
Gly
310
Lys
Asn
Lys
Val
Arg
390

Phe

Gln

Asp
Val
135
Phe
Leu
Tyr
Gly
Asp
215
Cys
Arg
Pro
Asp
Pro
295
Ser
Val
Leu
Gly
Asn
375
Leu

Glu

Lys

Thr
120
Thr
Met
Leu
Phe
Met
200
Glu
Asp
Asp
Glu
Ser
280
Leu
Glu
Lys
Asp
Leu
360
Asp
Leu

Glu

Cys

Asn Lys Leu

Leu

Pro

Glu

Arg

185

Asp

Ile

Asp

Leu

Gly

265

Asp

Met

Thr

Ser

Val

345

Lys

Arg

Arg

Leu

Leu

89

Val
Glu
Tyr
170
Leu
Ser
Met
Val
Glu
250
Leu
Asp
Arg
Ser
Leu
330
Leu
Asn
Leu
Asn
Phe

410
Leu

Pro
Trp
155
Ser
Cys
Met
Arg
Val
235
Ser
Ile
Ile
Phe
Thr
315
Lys
Cys
Asp
Val
Arg
395

Arg

Val

Ala
Tle
140
Ala
Asn
Glu
Lys
Met
220
Phe
Gly
Lys
Leu
Tle
300
Glu
Leu
Leu
Lys
Ser
380
Lys

Ala

Val

Cys
125
Val
Asn
Gln
Ser
Tle
205
Cys
Gly
Lys
Glu
Thr
285
Thr
Tyr
Leu
Ser
His
365
Phe
Lys

Ser

Gly

Ile

Asp

Phe

Asn

Leu

190

Leu

His

Ile

Leu

Phe

270

Leu

Ala

Glu

Asn

Ser

350

Trp

His

Ser

Ile

Leu

Arg
Gly
Lys
Glu
175
Lys
Lys
Glu
Asn
Lys
255
Ser
Ser
Glu
Arg
Thr
335
Leu
Val
Ser
Lys
Ser

415

Ser

Glu
Arg
Phe
160
Lys
Thr
Asp
Gly
Ser
240
Arg
Glu
Arg
Thr
Leu
320
Arg
Ile
Gly
Thr
Val
400

Glu

Phe
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Glu
Phe
Tyr
465
Leu
Leu
Gln
Cys
Lys
545
His
Phe
Ile
Ala
Asn
625
Ser
Ile
Lys
Lys
Thr

705
Glu

His
Thr
450
Tyr
Lys
Thr
Tle
Gln
530
Thr
Leu
Ser
Arg
Leu
610
Gln
Asp
Thr
Thr
Phe
690

Pro

Pro

Tyr
435
Glu
Thr
Asn
Asn
Gly
515
Val
Gly
Ile
Asp
Ser
595
Arg
Lys
Phe
Pro
Ile
675
Met

Asp

Lys

420
Gly

Phe
Lys
Tle
Ser
500
Ser
Tle
Glu
Ser
Glu
580
Cys
Thr
Gln
Ser
Ala
660
Phe
Leu

Arg

Ser

Leu

Glu

Phe

Gln

485

Met

Val

Lys

Ser

Phe

565

Val

Pro

Leu

Val

Ser

645

Glu

Gly

Asn

Leu

Gln
725

Ser
Asn
Glu
470
Ser
Lys
Arg
Leu
Ser
550
Tyr
Leu
Asp
Leu
Gln
630
Thr
Lys
Thr
Val
Thr

710
Phe

Glu
Phe
455
Asp
Leu
Thr
Tyr
Asp
535
Arg
Ala
Tyr
Leu
Leu
615
Ser
Ser
Val
Gly
Ser
695

Asp

Gly

His
440
Met
Tyr
Arg
Ser
Gln
520
Ser
Cys
Asp
Asn
Lys
600
Leu
Val
Leu
Val
Glu
680
Tyr

Gln

Phe

425
Leu

Lys
Asn
Arg
Ser
505
Val
Glu
Tyr
Pro
Met
585
Asp
Met
Arg
Met
Tyr
665
Lys
Leu

Ile

Phe

90

Glu
Ile
Phe
Leu
490
Val
Val
Glu
Ser
Lys
570
Ile
Cys
Leu
Tyr
Asp
650
Lys
Val
Cys

Lys

Val
730

Gln
Gly
Gln
475
Ser
Ala
Glu
Tyr
Ile
555
Arg
Asp
Leu
Thr
Leu
635
Lys
Leu
Leu
His
Cys

715

Asn

Glu
Ala
460
Pro
Ser
Arg
Cys
His
540
Gln
Phe
Tle
Thr
Asn
620
Val
Leu
Leu
Leu
Leu
700

Phe

Pro

Cys
445
His
Ser
Val
Leu
Lys
525
Leu
Gly
Phe
Met
Asp
605
Pro
Met
Arg
Arg
Ser
685
Ile

Glu

Lys

430
His

Pro
Thr
Cys
Arg
510
Glu
Leu
Pro
Leu
Tle
590
Tle
Thr
Ala
Glu
Phe
670
Ala
Thr

Lys

Glu

Ile
Ile
Glu
Leu
495
Gln
Val
Tyr
Asp
Pro
57h
Ser
Glu
Lys
Ile
Asp
655
Leu
Lys
Lys

Phe

Ala
735

Pro
Met
Gln
480
Ala
Asn
Phe
Gln
Gly
560
Tle
Trp
Val
Arg
Val
640
Leu
Tle
Phe
Glu
Phe

720
Ile
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Thr

Ser

Ala

Lys

785

Cys

Lys

Leu

Lys

Val

865

Glu

Phe

Arg

Asn

Ala

945

Glu

Cys

Ser

Cys

Met

Arg

Pro Glu

Lys Glu
755

Phe Ser

770

Gly Glu

Ala Thr

His Leu

Val Ser
835

Tyr Lys

850

Ser Arg

Asp Asn

Phe Lys

Arg Gly
915

Thr Lys

930

His Leu

Asp Phe

Glu Ala

Val Ile
995
Arg Lys
1010
Ile Leu
1025
His Met

Glu
740
Tle
Leu
Lys
Ala
Asn
820
Ala
Leu
Leu
Leu
Ser
900

Arg

Gly

Asp

Val
980
Lys

Phe

Leu

Gln

Glu

Asp

Met

Lys

Leu

805

Gly

Val

Ser

Val

Ala

885

Leu

Arg

Leu

Lys

Pro

965

Glu

Asp

Phe

Gln

Arg

Cys

Cys

Val

Leu

790

Asp

Glu

Ser

His

Ile

870

Glu

Glu

Ala

His

Val

950

Ser

Gly

Gln

Ser

Met

Gln

Val
Gln
Ser
775
Asn
Leu
Arg
Gln
Ser
855
Gly
Tle
Glu
Asn
His
935
Tle
Cys

Ser

Cys

Phe
His
760
Ser
Ser
Ala
Leu
Tle
840
Asp
Ser
Cys
Lys
Asp
920
Leu
Leu
Leu

Thr

Gly

1000

Tyr

745

Thr

Phe

Leu

Ser

Leu

825

Thr

Tyr

Lys

Phe

Val

905

Lys

Gln

Ser

Thr

Glu

985
Leu

Glu Asn Asp

1015

Asn Ala Asn

1030

Gly Leu Asn

91

Glu

Thr

Asn

Asp

Asn

810

Glu

Glu

Glu

Gly

Asp

890

Asn

Gly

Leu

Glu

Asn

970

Leu

Asp

Trp

Ala

Phe

Gln

Pro

Asn

Pro

795

Lys

Tyr

Ser

Tyr

Glu

875

Gly

Thr

Asp

Ile

Ile

955

Asp

Ser

Glu

Phe

Tyr

Lys

Met
Gly
Gly
780
Met
Ser
Asp
Phe
Lys
860
Glu
Glu
Thr
Gly
Leu
940
Ser
Asp

Pro

Met

Lys

Val

765

Thr

Thr

Val

Phe

Val

845

Val

Thr

Glu

Ile

Glu

925

Thr

Phe

Met

Leu

Ala

1005

Arg
750
Asn
Leu
Asn
Val
Asn
830
Arg
Ser
Gly
Glu
Ala
910
Lys
Gly
His
Lys
Tyr

990
Lys

Ser Cys Met

1020

Ser Gly Lys

1035

Phe Asp Trp

Phe

Leu

Ile

Ser

Val

815

Lys

Lys

Lys

Arg

Thr

895

Arg

Leu

Lys

Leu

Phe

975

Phe

Asn

Lys

Tyr

Asp

Thr
Glu
Phe
Gly
800
Asn
Leu
Gln
Leu
Ser
880
Ser
Tyr
Thr
Met
Val
960
Tle

Thr

Leu
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1040 1045 1050

Lys Leu Glu Glu Asp Val Arg Ile Ser Glu Arg Glu Ser Asn Ser
1055 1060 1065

Glu Ser Leu Ser Lys Ala Leu Ser Leu Thr Lys Cys Met Ser Ala
1070 1075 1080

Ala Leu Lys Asn Leu Cys Phe Tyr Ser Glu Glu Ser Pro Thr Ser
1085 1090 1095

Tyr Thr Ser Val Gly Pro Asp Ser Gly Arg Leu Lys Phe Ala Leu
1100 1105 1110

Ser Tyr Lys Glu Gln Val Gly Gly Asn Arg Glu Leu Tyr Ile Gly
1115 1120 1125

Asp Leu Arg Thr Lys Met Phe Thr Arg Leu Ile Glu Asp Tyr Phe
1130 1135 1140

Glu Ser Phe Ser Ser Phe Phe Ser Gly Ser Cys Leu Asn Asn Asp
1145 1150 1155

Lys Glu Phe Glu Asn Ala Ile Leu Ser Met Thr Ile Asn Val Arg
1160 1165 1170

Glu Gly Phe Leu Asn Tyr Ser Met Asp His Ser Lys Trp Gly Pro
1175 1180 1185

Met Met Cys Pro Phe Leu Phe Leu Met Phe Leu Gln Asn Leu Lys
1190 1195 1200

Leu Gly Asp Asp Gln Tyr Val Arg Ser Gly Lys Asp His Val Ser
1205 1210 1215

Thr Leu Leu Thr Trp His Met His Lys Leu Val Glu Val Pro Phe
1220 1225 1230

Pro Val Val Asn Ala Met Met Lys Ser Tyr Val Lys Ser Lys Leu
1235 1240 1245

Lys Leu Leu Arg Gly Ser Glu Thr Thr Val Thr Glu Arg Ile Phe
1250 1255 1260

Arg Gln Tyr Phe Glu Met Gly Ile Val Pro Ser His Ile Ser Ser
1265 1270 1275

Leu Ile Asp Met Gly Gln Gly Ile Leu His Asn Ala Ser Asp Phe
1280 1285 1290

Tyr Gly Leu Leu Ser Glu Arg Phe Ile Asn Tyr Cys Ile Gly Val
1295 1300 1305

Ile Phe Gly Glu Arg Pro Glu Ala Tyr Thr Ser Ser Asp Asp Gln
1310 1315 1320

Ile Thr Leu Phe Asp Arg Arg Leu Ser Asp Leu Val Val Ser Asp
1325 1330 1335

92
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Pro

Gly

Phe

Val

Lys

Ala

Ser

Pro

Trp

Glu

Lys

Phe

Leu

Asp

Val

Glu

Cys

Ile

Gly

Arg

Glu Glu
1340
Leu Leu
1355
Ala Ala
1370
Pro Leu
1385
Cys Lys
1400
Asp Gln
1415
Ile Gln
1430
Leu Asp
1445
Leu Asp
1460
Leu Cys
1475
Leu His
1490
Leu Asp
1505
Gly Asp
1520
Val Asn
1535
Leu Arg
1550
Glu Arg
1565
Ser Lys
1580
Asn Lys
1595
Leu Cys
1610
Glu Asn

Val

Asn

Glu

Leu

Glu

Ala

Arg

Pro

Gly

Pro

His

Leu

Leu

Trp

Gln

Ile

Phe

Ser

Lys

Leu

Leu

Lys

Phe

Thr

Pro

Ile

Arg

Phe

Ser

Asn

Lys

Phe

Leu

Leu

Lys

Pro

Thr

Ala

Thr

Tyr

Val

Phe

Lys

Lys

His

Ala

Thr

Leu

Arg

Glu

Leu

Asn

Gly

Asn

Val

Ser

Arg

Phe

Leu

Ile

Leu Leu
1345
Ile Ser
1360
Ser Arg
1375
Phe Val
1390
Gln Leu
1405
Asn Gly
1420
Leu Asp
1435
Leu Asn
1450
Gly Tyr
1465
Thr Lys
1480
Lys Asn
1495
Arg Asp
1510
Leu Glu
1525
Leu Asn
1540
Val Tyr
1555
Leu Ile
1570
Gly Ala
1585
Gln Ser
1600
Gly Ser
1615
Lys Lys

Glu

Pro

Phe

Ser

Cys

Val

Leu

Thr

Arg

Val

Gly

Lys

Glu

Glu

Pro

Lys

Gln

Cys

Arg

Leu

93

Phe Gln

Lys Ser

Tyr Val

Ala Ala

Glu Thr

Pro Val

Leu Lys

Asn Thr

ITle Gln

Val Arg

Glu Phe

Lys Glu

Asp Leu

Met Phe

Ser Val

Thr Leu

Lys Leu

Ile Ser

Cys Val

Leu Glu

Ser His
1350
Val Ala
1365
Trp Gly
1380
Leu His
1395
Ile Asp
1410
Ser Leu
1425
Tyr Ala
1440
Asp Val
1455
Arg Leu
1470
Lys Leu
1485
Asn Glu
1500
Ala Tle
1515
Asn Gln
1530
Pro Leu
1545
Met Thr
1560
Gln Asn
1575
Leu Ser
1590
Ser Gly
1605
Arg Asn
1620
Asp Leu

Leu

Gly

Glu

Asn

Thr

Val

Asn

Lys

Ile

Val

Glu

Leu

Leu

Phe

Lys

Glu

Phe

Lys

Thr

Ser

Arg

Glu

Val

Ile

Asn

Phe

Asp

Glu

Arg

Phe

Gln

Ala

Met

Gln

Leu

Ala

Ile

Asn

Thr
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Asp

Tyr

Ile

Leu

Thr

Asn

Leu

Arg

Ser

Phe

Ser

Thr

Ser

Lys

Phe

His

Pro

Arg

Ser

1625
Asp His
1640
Ile Cys
1655
Cys Leu
1670
Ser Asn
1685
Lys Gly
1700
Pro Cys
1715
Glu Asp
1730
Leu Tyr
1745
Asp Met
1760
Leu Asp
1775
Leu Ile
1790
Val Leu
1805
Ser Leu
1820
Asn Phe
1835
Val Ala
1850
Lys Glu
1865
Phe GIn
1880
Pro Met
1895
Tyr Arg
1910

Val

Asp

Leu

Ser

Lys

Lys

Pro

Ser

Leu

Ser

Phe

Val

Leu

Thr

Met

Ser

Phe

Met

Thr

Lys

Phe

Asn

Tyr

Val

Lys

Ser

Cys

His

Ser

Asp

Lys

Thr

Met

Phe

Gly

Arg

Gln

Pro

Glu

Asn

Val

Asn

Ile

Lys

Val

Val

Asp

Glu

Gln

Arg

Pro

Val

Asn

Asp

1630
Val Cys
1645
Ser His
1660
Leu Leu
1675
Leu Gly
1690
Ser Glu
1705
Ala Arg
1720
Leu Asn
1735
Phe Glu
1750
Asn Met
1765
Leu Ile
1780
Val Lys
1795
Leu Ala
1810
Phe Val
1825
Val Tyr
1840
Thr Leu
1855
Ser Glu
1870
Ser Lys
1885
Asp Leu
1900
Val Val
1915

Asn Arg Asp

Pro

Trp

Val

Asn

Lys

Gln

Asp

Arg

Asp

Trp

Asn

Val

Phe

Gly

Asp

Val

Gln

Cys

94

Glu

Asp

Trp

Leu

Pro

Val

Gln

Trp

Ile

Lys

Ser

Ser

Glu

Asn

Gly

Val

Phe

Asn

Ala

Tyr

Val

Thr

Glu

Ile

Leu

Ser

Asn

Arg

His

Thr

Ser

Phe

Ala

Asn

Gly

Ala

1635
Gly Ile
1650
His Arg
1665
Ile Cys
1680
Leu Ala
1695
Leu Lys
1710
Ser Ser
1725
Gln Ser
1740
Leu Pro
1755
Pro Arg
1770
Ser Glu
1785
Asp Glu
1800
Gln Arg
1815
Arg Asp
1830
Phe Val
1845
Ser Trp
1860
Glu Ala
1875
Lys Asn
1890
Phe Gly
1905
Ala Met
1920

Thr

Asp

Ile

Glu

His

Arg

Val

Phe

Ile

Ser

His

Ser

Val

Arg

Phe

Leu

Val

Trp

Leu

Leu

His

Ser

Pro

Leu

Leu

Arg

Met

Lys

Leu

Tyr

Asp

Cys

Glu

Pro

Gly

Glu

Phe

Ile
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Arg Gln Gly Leu Thr Asn Pro Lys Ala Phe Lys Ser Leu Lys Asp
1925 1930 1935

Leu Trp Asp Tyr Met Leu Asn Tyr Thr Lys Gly Val Leu Glu Phe
1940 1945 1950

Ser Ile Ser Val Asp Phe Thr His Asn Gln Asn Asn Thr Asp Cys
1955 1960 1965

Leu Arg Lys Phe Ser Leu Ile Phe Leu Val Arg Cys Gln Leu Gln
1970 1975 1980

Asn Pro Gly Val Ala Glu Leu Leu Ser Cys Ser His Leu Phe Lys
1985 1990 1995

Gly Glu Ile Asp Arg Arg Met Leu Asp Glu Cys Leu His Leu Leu
2000 2005 2010

Arg Thr Asp Ser Val Phe Lys Val Asn Asp Gly Val Phe Asp Ile
2015 2020 2025

Arg Ser Glu Glu Phe Glu Asp Tyr Met Glu Asp Pro Leu Ile Leu
2030 2035 2040

Gly Asp Ser Leu Glu Leu Glu Leu Leu Gly Ser Lys Arg Ile Leu
2045 2050 2055

Asp Gly Ile Arg Ser Ile Asp Phe Glu Arg Val Gly Pro Glu Trp
2060 2065 2070

Glu Pro Val Pro Leu Thr Val Lys Met Gly Ala Leu Phe Glu Gly
2075 2080 2085

Arg Asn Leu Val Gln Asn Ile Ile Val Lys Leu Glu Thr Lys Asp
2090 2095 2100

Met Lys Val Phe Leu Ala Gly Leu Glu Gly Tyr Glu Lys Ile Ser
2105 2110 2115

Asp Val Leu Gly Asn Leu Phe Leu His Arg Phe Arg Thr Gly Glu
2120 2125 2130

His Leu Leu Gly Ser Glu Ile Ser Val Ile Leu Gln Glu Leu Cys
2135 2140 2145

Ile Asp Arg Ser Ile Leu Leu Ile Pro Leu Ser Leu Leu Pro Asp
2150 2155 2160

Trp Phe Ala Phe Lys Asp Cys Arg Leu Cys Phe Ser Lys Ser Arg
2165 2170 2175

Ser Thr Leu Met Tyr Glu Thr Val Gly Gly Arg Phe Arg Leu Lys
2180 2185 2190

Gly Arg Ser Cys Asp Asp Trp Leu Gly Gly Ser Val Ala Glu Asp
2195 2200 2205

Ile Asp

95



96

CN 117241812 A Fo5l & 65/86 T
2210

210> 31
211> 3377
<212> DNA
213> PRELANAEMEIIRES AR A5 2 (LOMV) HEpk e 13
<400> 31
gcgcaccggg gatcctagge tttttggatt gegetttect ctagatcaac tgggtgtcag 60
gccctatect acagaaggat gggtcagatt gtgacaatgt ttgaggectct gectcacatce 120
atcgatgagg tgatcaacat tgtcattatt gtgcttatcg tgatcacggg tatcaaggct 180
gtctacaatt ttgccacctg tgggatattc gcattgatca gtttcctact tctggetgge 240
aggtcctgtg gcatgtacgg tcttaaggga cccgacattt acaaaggagt ttaccaattt 300
aagtcagtgg agtttgatat gtcacatctg aacctgacca tgcccaacge atgttcagece 360
aacaactccc accattacat cagtatgggg acttctggac tagaattgac cttcaccaat 420
gattccatca tcagtcacaa cttttgcaat ctgacctctg ccttcaacaa aaagaccttt 480
gaccacacac tcatgagtat agtttcgagc ctacacctca gtatcagagg gaactccaac 540
tataaggcag tatcctgcga cttcaacaat ggcataacca tccaatacaa cttgacattc 600
tcagatgcac aaagtgctca gagccagtgt agaaccttca gaggtagagt cctagatatg 660
tttagaactg ccttcggggg gaaatacatg aggagtgget ggggetggac aggetcagat 720
ggcaagacca cctggtgtag ccagacgagt taccaatacc tgattataca aaatagaacc 780
tgggaaaacc actgcacata tgcaggtcct tttgggatgt ccaggattct cctttcccaa 840
gagaagacta agttcctcac taggagacta gcgggcacat tcacctggac tttgtcagac 900
tcttcagggg tggagaatcc aggtggttat tgcctgacca aatggatgat tcttgetgea 960
gagcttaagt gtttcgggaa cacagcagtt gcgaaatgca atgtaaatca tgatgaagaa 1020
ttctgtgaca tgctgegact aattgactac aacaaggetg ctttgagtaa gttcaaagag 1080
gacgtagaat ctgccttgea cttattcaaa acaacagtga attctttgat ttcagatcaa 1140
ctactgatga ggaaccactt gagagatctg atgggggtge catattgcaa ttactcaaag 1200
ttttggtacc tagaacatgc aaagaccggce gaaactagtg tccccaagtg ctggettgte 1260
accaatggtt cttacttaaa tgagacccac ttcagtgacc aaatcgaaca ggaagccgat 1320
aacatgatta cagagatgtt gaggaaggat tacataaaga ggcaggggag taccccccta 1380
gcattgatgg accttctgat gttttccaca tctgcatatc tagtcagcat cttcctgeac 1440
cttgtcaaaa taccaacaca caggcacata aaaggtggct catgtccaaa gccacaccga 1500
ttaaccaaca aaggaatttg tagttgtggt gcatttaagg tgcctggtgt aaaaaccgtc 1560
tggaaaagac gctgaagaac agcgcctccece tgactctcca cctcgaaaga ggtggagagt 1620
cagggaggece cagagggtct tagagtgtca caacatttgg gectctaaaa attaggtcat 1680
gtggcagaat gttgtgaaca gttttcagat ctgggagcct tgctttggag gegetttcaa 1740
aaatgatgca gtccatgagt gcacagtgeg gggtgatcte tttettettt ttgtccectta 1800
ctattccagt atgcatctta cacaaccage catatttgtc ccacactttg tcttcatact 1860
ccctegaage ttecectggte atttcaacat cgataagett aatgtcctte ctattctgtg 1920
agtccagaag ctttctgatg tcatcggage cttgacagect tagaaccatc ccctgeggaa 1980
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gagcacctat aactgacgag gtcaacccgg gttgecgecatt gaagaggtcg gcaagatcca 2040
tgcegtgtga gtacttggaa tcttgettga attgtttttg atcaacgggt tccctgtaaa 2100
agtgtatgaa ctgcccgtte tgtggttgga aaattgctat ttccactgga tcattaaatc 2160
taccctcaat gtcaatccat gtaggagecgt tggggtcaat tcctcccatg aggtctttta 2220
aaagcattgt ctggctgtag cttaagccca cctgaggtgg acctgetget ccaggegetg 2280
gcectgggtga attgactgea ggtttetege ttgtgagatc aattgttgtg ttttceccatg 2340
ctctecccac aatcgatgtt ctacaageta tgtatggeca tccttcacct gaaaggcaaa 2400
ctttatagag gatgttttca taagggttcc tgtccccaac ttggtctgaa acaaacatgt 2460
tgagttttct cttggeccececg agaactgect tcaagaggtc ctcegetgttg cttggettga 2520
tcaaaattga ctctaacatg ttacccccat ccaacagggc tgcccctgee ttcacggcecag 2580
caccaagact aaagttatag ccagaaatgt tgatgctgga ctgctgttca gtgatgacce 2640
ccagaactgg gtgcttgtct ttcagecttt caagatcatt aagatttgga tacttgactg 2700
tgtaaagcaa gccaaggtct gtgagcgctt gtacaacgtc attgagcgga gtctgtgact 2760
gtttggccat acaagccata gttagacttg gecattgtgee aaattgattg ttcaaaagtg 2820
atgagtcttt cacatcccaa actcttacca caccacttge accctgetga ggetttetea 2880
tcccaactat ctgtaggatc tgagatcttt ggtctagttg ctgtgttgtt aagttcccca 2940
tatatacccc tgaagcctgg ggectttcag acctcatgat cttggectte agettctcaa 3000
ggtcagccge aagagacatc agttcttctg cactgagect ccccacttte aaaacattct 3060
tctttgatgt tgactttaaa tccacaagag aatgtacagt ctggttgaga cttctgagtc 3120
tctgtaggte tttgtcatct ctettttect tcctcatgat cctctgaaca ttgetgacct 3180
cagagaagtc caacccattc agaaggttgg ttgcatcctt aatgacagca gecttcacat 3240
ctgatgtgaa gctctgecaat tctcttctca atgettgegt ccattggaag ctcecttaactt 3300
ccttagacaa ggacatcttg ttgctcaatg gtttctcaag acaaatgecge aatcaaatge 3360
ctaggatcca ctgtgeg 3377
<210> 32
211> 7229
<212> DNA
213> PREL A Tk 2% AR 2 9k 25 (LCMV) E5Pk e f% 13
<400> 32
gcgcecaccggg gatcctagge gtttagttge getgtttggt tgcacaactt tcttcgtgag 60
gctgtcagaa gtggacctgg ctgatagega tgggtcaagg caagtccaga gaggagaaag 120
gcaccaatag tacaaacagg gccgaaatcc taccagatac cacctatctt ggccctttaa 180
gctgcaaatc ttgctggecag aaatttgaca gcttggtaag atgccatgac cactaccttt 240
gcaggcactg tttaaacctt ctgctgtcag tatccgacag gtgtcctctt tgtaaatatc 300
cattaccaac cagattgaag atatcaacag ccccaagctc tccacctcce tacgaagagt 360
aacaccgtcc ggeccccggee ccgacaaaca geccagcaca agggaaccge acgtcaccca 420
acgcacacag acacagcacc caacacagaa cacgcacaca cacacacaca cacacccaca 480
cgeacgcgec cccaccaccg gggggcgece cecececgggg ggeggeccee cgggageceg 540
ggcggagecece cacggagatg cccatcagte gatgtcctcg gccaccgacce cgcecccageca 600
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atcgtcgcag gacctccect tgagtctaaa cctgeccecee actgtttcat acatcaaagt 660
gctcctagat ttgctaaaac aaagtctgca atccttaaag gcgaaccagt ctggcaaaag 720
cgacagtgga atcagcagaa tagatctgtc tatacatagt tcctggagga ttacacttat 780
ctctgaaccc aacaaatgtt caccagttct gaatcgatgc aggaagaggt tcccaaggac 840
atcactaatc ttttcatagc cctcaagtcc tgctagaaag actttcatgt ccttggtcte 900
cagcttcaca atgatatttt ggacaaggtt tcttccttca aaaagggcac ccatctttac 960
agtcagtgge acaggcetccce actcaggtcece aactctctca aagtcaatag atctaatccce 1020
atccagtatt cttttggagc ccaacaactc aagctcaaga gaatcaccaa gtatcaaggg 1080
atcttccatg taatcctcaa actcttcaga tctgatatca aagacaccat cgttcacctt 1140
gaagacagag tctgtcctca gtaagtggag gecattcatcc aacattcttc tatctatctce 1200
acccttaaag aggtgagagc atgataaaag ttcagccaca cctggattct gtaattggea 1260
cctaaccaag aatatcaatg aaaatttcct taaacagtca gtattattct gattgtgegt 1320
aaagtccact gaaattgaaa actccaatac cccttttgtg tagttgagca tgtagtccca 1380
cagatccttt aaggatttaa atgcctttgg gtttgtcagg ccctgectaa tcaacatgge 1440
agcattacac acaacatctc ccattcggta agagaaccac ccaaaaccaa actgcaaatc 1500
attcctaaac ataggcctct ccacattttt gttcaccacc tttgagacaa atgattgaaa 1560
ggggcccagt gectcageac catcttcaga tggcatcatt tctttatgag ggaaccatga 1620
aaaattgcct aatgtcctgg ttgttgcaac aaattctcga acaaatgatt caaaatacac 1680
ctgttttaag aagttcttge agacatccct cgtgctaaca acaaattcat caaccagact 1740
ggagtcagat cgctgatgag aattggcaag gtcagaaaac agaacagtgt aatgttcatc 1800
ccttttccac ttaacaacat gagaaatgag tgacaaggat tctgagttaa tatcaattaa 1860
aacacagagg tcaaggaatt taattctggg actccacctc atgttttttg agctcatgte 1920
agacataaat ggaagaagct gatcctcaaa gatcttggga tatagccgec tcacagattg 1980
aatcacttgg ttcaaattca ctttgtcctc cagtagcctt gagctctcag getttettge 2040
tacataatca catgggttta agtgcttaag agttaggttc tcactgttat tcttcccttt 2100
ggtcggttct gectaggaccc aaacacccaa ctcaaaagag ttgctcaatg aaatacaaat 2160
gtagtcccaa agaagaggecc ttaaaaggca tatatgatca cggtgggett ctggatgaga 2220
ctgtttgtca caaatgtaca gecgttatacc atcccgattg caaactcttg tcacatgatc 2280
atctgtggtt agatcctcaa gcagettttt gatatacaga ttttccctat ttttgtttet 2340
cacacacctg cttcctagag ttttgcaaag gecctataaag ccagatgaga tacaactctg 2400
gaaagctgac ttgttgattg cttctgacag cagcttctgt gecaccecttg tgaatttact 2460
acaaagtttg ttctggagtg tcttgatcaa tgatgggatt ctttcctctt ggaaagtcat 2520
cactgatgga taaaccacct tttgtcttaa aaccatcctt aatgggaaca tttcattcaa 2580
attcaaccag ttaacatctg ctaactgatt cagatcttct tcaagaccga ggaggtctcc 2640
caattgaaga atggcctcct ttttatctct gttaaatagg tctaagaaaa attcttcatt 2700
aaattcacca tttttgagct tatgatgcag tttccttaca agctttctta caacctttgt 2760
ttcattagga cacagttcct caatgagtct ttgtattctg taacctctag aaccatccag 2820
ccaatctttc acatcagtgt tggtattcag tagaaatgga tccaaaggga aattggcata 2880
ctttaggagg tccagtgttc tcctttggat actattaact agggagactg ggacgccatt 2940
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tgcgatgget tgatctgecaa ttgtatctat tgtttcacaa agttgatgtg getctttaca 3000
cttgacattg tgtagcgetg cagatacaaa ctttgtgaga agagggactt cctcccccca 3060
tacatagaat ctagatttaa attctgcagc gaacctccca gccacacttt ttgggectgat 3120
aaatttgttt aacaagccgc tcagatgaga ttggaattcc aacaggacaa ggacttcctce 3180
cggatcactt acaaccaggt cactcagcct cctatcaaat aaagtgatct gatcatcact 3240
tgatgtgtaa gcctetggte tttcgeccaaa gataacacca atgcagtagt tgatgaacct 3300
ctcgectaage aaaccataga agtcagaagce attatgcaag attccctgec ccatatcaat 3360
aaggctggat atatgggatg gcactatccce catttcaaaa tattgtctga aaattctctce 3420
agtaacagtt gtttctgaac ccctgagaag ttttagcttc gacttgacat atgatttcat 3480
cattgcattc acaacaggaa aggggacctc gacaagctta tgcatgtgcc aagttaacaa 3540
agtgctaaca tgatctttcc cggaacgcac atactggtca tcacctagtt tgagattttg 3600
tagaaacatt aagaacaaaa atgggcacat cattggtccc catttgetgt gatccatact 3660
atagtttaag aacccttccc gcacattgat agtcattgac aagattgcat tttcaaattc 3720
cttatcattg tttaaacagg agcctgaaaa gaaacttgaa aaagactcaa aataatcttc 3780
tattaacctt gtgaacattt ttgtcctcaa atctccaata tagagttctc tatttcccce 3840
aacctgctct ttataagata gtgcaaattt cagccttcca gagtcaggac ctactgaggt 3900
gtatgatgtt ggtgattctt ctgagtagaa gcacagattt ttcaaagcag cactcataca 3960
ttgtgtcaac gacagagctt tactaaggga ctcagaatta ctttccctct cactgattct 4020
cacgtcttct tccagtttgt cccagtcaaa tttgaaattc aagccttgee tttgecatatg 4080
cctgtatttc cctgagtacg catttgcatt catttgcaac agaatcatct tcatgcaaga 4140
aaaccaatca ttctcagaaa agaactttct acaaaggttt tttgccatct catcgaggcece 4200
acactgatct ttaatgactg aggtgaaata caaaggtgac agctctgtgg aaccctcaac 4260
agcctcacag ataaatttca tgtcatcatt ggttagacat gatgggtcaa agtcttctac 4320
taaatggaaa gatatttctg acaagataac ttttcttaag tgagccatct tccctgttag 4380
aataagctgt aaatgatgta gtccttttgt atttgtaagt ttttctccat ctcctttgte 4440
attggcccte ctacctctte tgtaccgtge tattgtggtg ttgacctttt cttcgagact 4500
tttgaagaag cttgtctctt cttctccatc aaaacatatt tctgeccaggt tgtcttccga 4560
tcteceetgte tettetecect tggaaccgat gaccaatcta gagactaact tggaaacttt 4620
atattcatag tctgagtgge tcaacttata cttttgtttt cttacgaaac tctccgtaat 4680
ttgactcaca gcactaacaa gcaatttgtt aaagtcatat tccagaagtc gttctccatt 4740
tagatgctta ttaaccacca cacttttgtt actagcaaga tctaatgctg tcgcacatcc 4800
agagttagtc atgggatcta ggectgtttag cttcttectet cctttgaaaa ttaaagtgcece 4860
gttgttaaat gaagacacca ttaggctaaa ggcttccaga ttaacacctg gagttgtatg 4920
ctgacagtca atttctttac tagtgaatct cttcatttge tcatagaaca cacattcttc 4980
ctcaggagtg attgcttcct tggggttgac aaaaaaacca aattgacttt tgggctcaaa 5040
gaacttttca aaacatttta tctgatctgt tagcctgtca ggggtctcct ttgtgatcaa 5100
atgacacagg tatgacacat tcaacataaa tttaaatttt gcactcaaca acaccttctc 5160
accagtacca aaaatagttt ttattaggaa tctaagcagc ttatacacca ccttctcagce 5220
aggtgtgatc agatcctccc tcaacttatc cattaatgat gtagatgaaa aatctgacac 5280
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tattgccatc accaaatatc tgacactctg tacctgettt tgatttctet ttgttgggtt 5340
ggtgagcatt agcaacaata gggtcctcag tgcaacctca atgtcggtga gacagtcttt 5400
caaatcagga catgatctaa tccatgaaat catgatgtct atcatattgt ataagacctc 5460
atctgaaaaa attggtaaaa agaacctttt aggatctgca tagaaggaaa ttaaatgacc 5520
atccgggeet tgtatggagt agcaccttga agattctcca gtcttctggt ataataggtg 5580
gtattcttca gagtccagtt ttattacttg gcaaaacact tctttgcatt ctaccacttg 5640
atatctcaca gaccctattt gattttgect tagtctagca actgagctag ttttcatact 5700
gtttgttaag gccagacaaa cagatgataa tcttctcagg ctctgtatgt tcttcagcectg 5760
ctctgtgetg ggttggaaat tgtaatcttc aaacttcgta taatacatta tcgggtgagce 5820
tccaattttc ataaagttct caaattcagt gaatggtatg tggcattctt gctcaaggtg 5880
ttcagacagt ccgtaatgct cgaaactcag tcccaccact aacaggcatt tttgaatttt 5940
tgcaatgaac tcactaatag atgccctaaa caattcctca aaagacacct ttctaaacac 6000
ctttgacttt tttctattcc tcaaaagtct aatgaactcc tctttagtge tgtgaaaget 6060
taccagccta tcattcacac tactatagca acaacccacc cagtgtttat cattttttaa 6120
ccctttgaat ttcgactgtt ttatcaatga ggaaagacac aaaacatcca gatttaacaa 6180
ctgtctectt ctagtattca acagtttcaa actcttgact ttgtttaaca tagagaggag 6240
cctctcatat tcagtgectag tctcacttce cctttegtge ccatgggtet ctgecagttat 6300
gaatctcatc aaaggacagg attcgactge ctccctgett aatgttaaga tatcatcact 6360
atcagcaagg ttttcataga gctcagagaa ttccttgatc aagccttcag ggtttacttt 6420
ctgaaagttt ctctttaatt tcccactttc taaatctctt ctaaacctge tgaaaagaga 6480
gtttattcca aaaaccacat catcacagct catgttgggg ttgatgecctt cgtggcacat 6540
cctcataatt tcatcattgt gagttgacct cgecatctttc agaattttca tagagtccat 6600
accggagege ttgtcgatag tagtcttcag ggactcacag agtctaaaat attcagactc 6660
ttcaaagact ttctcatttt ggttagaata ctccaaaagt ttgaataaaa ggtctctaaa 6720
tttgaagttt gcccactctg gcataaaact attatcataa tcacaacgac catctactat 6780
tggaactaat gtgacacccg caacagcaag gtcttccctg atgcatgeca atttgttagt 6840
gtcctetata aatttcttcet caaaactgge tggagtgetc ctaacaaaac actcaagaag 6900
aatgagagaa ttgtctatca gcttgtaacc atcaggaatg ataagtggta gtcctgggea 6960
tacaattcca gactccacca aaattgtttc cacagactta tcgtcgtggt tgtgtgtgca 7020
gccactcttg tctgcactgt ctatttcaat gcagcecgtgac agcaacttga gtccctcaat 7080
cagaaccatt ctgggttcce tttgtcccag aaagttgagt ttctgecttg acaacctcecte 7140
atcctgttct atatagttta aacataactc tctcaattct gagatgattt catccattge 7200
gcatcaaaaa gcctaggatc ctcggtgeg 7229
210> 33
211> 1497
<212> DNA
213> PREL Ak 2% AR 28 9k 25 (LCMV) E5 Pk e f% 13
<400> 33
atgggtcaga ttgtgacaat gtttgaggct ctgcctcaca tcatcgatga ggtgatcaac 60
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attgtcatta ttgtgcttat cgtgatcacg ggtatcaagg ctgtctacaa ttttgccacc 120
tgtgggatat tcgcattgat cagtttccta cttctggetg gcaggtcctg tggecatgtac 180
ggtcttaagg gacccgacat ttacaaagga gtttaccaat ttaagtcagt ggagtttgat 240
atgtcacatc tgaacctgac catgcccaac gcatgttcag ccaacaactc ccaccattac 300
atcagtatgg ggacttctgg actagaattg accttcacca atgattccat catcagtcac 360
aacttttgca atctgacctc tgccttcaac aaaaagacct ttgaccacac actcatgagt 420
atagtttcga gcctacacct cagtatcaga gggaactcca actataaggc agtatcctge 480
gacttcaaca atggcataac catccaatac aacttgacat tctcagatgc acaaagtgct 540
cagagccagt gtagaacctt cagaggtaga gtcctagata tgtttagaac tgccttcggg 600
gggaaataca tgaggagtgg ctggggetgg acaggectcag atggcaagac cacctggtgt 660
agccagacga gttaccaata cctgattata caaaatagaa cctgggaaaa ccactgcaca 720
tatgcaggtc cttttgggat gtccaggatt ctcctttccec aagagaagac taagttcctce 780
actaggagac tagcgggcac attcacctgg actttgtcag actcttcagg ggtggagaat 840
ccaggtggtt attgcctgac caaatggatg attcttgetg cagagecttaa gtgtttcggg 900
aacacagcag ttgcgaaatg caatgtaaat catgatgaag aattctgtga catgctgcga 960
ctaattgact acaacaaggc tgctttgagt aagttcaaag aggacgtaga atctgecttg 1020
cacttattca aaacaacagt gaattctttg atttcagatc aactactgat gaggaaccac 1080
ttgagagatc tgatgggggt gccatattge aattactcaa agttttggta cctagaacat 1140
gcaaagaccg gcgaaactag tgtccccaag tgetggettg tcaccaatgg ttcttactta 1200
aatgagaccc acttcagtga ccaaatcgaa caggaagccg ataacatgat tacagagatg 1260
ttgaggaagg attacataaa gaggcagggg agtaccccce tagcattgat ggaccttcetg 1320
atgttttcca catctgcata tctagtcage atcttcctge accttgtcaa aataccaaca 1380
cacaggcaca taaaaggtgg ctcatgtcca aagccacacc gattaaccaa caaaggaatt 1440
tgtagttgtg gtgcatttaa ggtgcctggt gtaaaaaccg tctggaaaag acgctga 1497
210> 34
211> 498
212> PRT
213> PREL A Tk 2% AR 2 9k 25 (LCMV) E5Pk e f% 13
<400> 34
Met Gly Gln Ile Val Thr Met Phe Glu Ala Leu Pro His Ile Ile Asp
1 5 10 15
Glu Val Ile Asn Ile Val Ile Ile Val Leu Ile Val Ile Thr Gly Ile

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

Ser

Thr

Phe

Leu

145

Asp

Ala

Asp

Gly

Tyr

225

Tyr

Thr

Ser

Trp

Ala

305

Leu

Glu

Asp

Tyr

Glu

Ser
His
Asn
Asn
130
His
Phe
Gln
Met
Trp
210
Gln
Ala
Lys
Asp
Met
290
Lys
Tle
Ser
Gln
Cys

370
Thr

His
His
Asp
115
Lys
Leu
Asn
Ser
Phe
195
Thr
Tyr
Gly
Phe
Ser
275
Tle
Cys
Asp
Ala
Leu
355

Asn

Ser

Leu

Tyr

100

Ser

Lys

Ser

Asn

Ala

180

Gly

Leu

Pro

Leu

260

Ser

Leu

Asn

Tyr

Leu

340

Leu

Tyr

Val

Asn
85

Tle
Tle
Thr
Tle
Gly
165
Gln
Thr
Ser
Tle
Phe
245
Thr
Gly
Ala
Val
Asn
325
His
Met

Ser

Pro

Leu

Ser

Ile

Phe

Arg

150

Ile

Ser

Ala

Asp

Ile

230

Gly

Arg

Val

Ala

Asn

310

Lys

Leu

Arg

Lys

Lys

Thr
Met
Ser
Asp
135
Gly
Thr
Gln
Phe
Gly
215
Gln
Met
Arg
Glu
Glu
295
His
Ala
Phe
Asn
Phe

375
Cys

Met
Gly
His
120
His
Asn
Tle
Cys
Gly
200
Lys
Asn
Ser
Leu
Asn
280
Leu
Asp
Ala
Lys
His
360

Trp

Trp

Pro Asn Ala

Thr
105
Asn
Thr
Ser
Gln
Arg
185
Gly
Thr
Arg
Arg
Ala
265
Pro
Lys
Glu
Leu
Thr
345
Leu
Tyr

Leu

102

90

Ser
Phe
Leu
Asn
Tyr
170
Thr
Lys
Thr
Thr
Tle
250
Gly
Gly
Cys
Glu
Ser
330
Thr
Arg

Leu

Val

Gly
Cys
Met
Tyr
155
Asn
Phe
Tyr
Trp
Trp
235
Leu
Thr
Gly
Phe
Phe
315
Lys
Val
Asp

Glu

Thr

Cys
Leu
Asn
Ser
140
Lys
Leu
Arg
Met
Cys
220
Glu
Leu
Phe
Tyr
Gly
300
Cys
Phe
Asn
Leu
His

380

Asn

Ser
Glu
Leu
125
Tle
Ala
Thr
Gly
Arg
205
Ser
Asn
Ser
Thr
Cys
285
Asn
Asp
Lys
Ser
Met
365

Ala

Gly

Ala
Leu
110
Thr
Val
Val
Phe
Arg
190
Ser
Gln
His
Gln
Trp
270
Leu
Thr
Met
Glu
Leu
350
Gly

Lys

Ser

Asn
95

Thr
Ser
Ser
Ser
Ser
175
Val
Gly
Thr
Cys
Glu
255
Thr
Thr
Ala
Leu
Asp
335
Tle
Val

Thr

Tyr

Asn

Phe

Ala

Ser

Cys

160

Asp

Leu

Trp

Ser

Thr

240

Lys

Leu

Lys

Val

Arg

320

Val

Ser

Pro

Gly

Leu
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385 390 395 400
Asn Glu Thr His Phe Ser Asp Gln Ile Glu Gln Glu Ala Asp Asn Met

405 410 415
Ile Thr Glu Met Leu Arg Lys Asp Tyr Ile Lys Arg Gln Gly Ser Thr
420 425 430
Pro Leu Ala Leu Met Asp Leu Leu Met Phe Ser Thr Ser Ala Tyr Leu
435 440 445
Val Ser Ile Phe Leu His Leu Val Lys Ile Pro Thr His Arg His Ile
450 455 460
Lys Gly Gly Ser Cys Pro Lys Pro His Arg Leu Thr Asn Lys Gly Ile
465 470 475 480
Cys Ser Cys Gly Ala Phe Lys Val Pro Gly Val Lys Thr Val Trp Lys
485 490 495

Arg Arg
<210> 35
211> 1677
<212> DNA
213> PREL A Tk 2% AR 2 9k 25 (LCMV) E5 Pk e f% 13
<400> 35
atgtccttgt ctaaggaagt taagagcttc caatggacgc aagcattgag aagagaattg 60
cagagcttca catcagatgt gaaggctgct gtcattaagg atgcaaccaa ccttctgaat 120
gggttggact tctctgaggt cagcaatgtt cagaggatca tgaggaagga aaagagagat 180
gacaaagacc tacagagact cagaagtctc aaccagactg tacattctct tgtggattta 240
aagtcaacat caaagaagaa tgttttgaaa gtggggaggec tcagtgcaga agaactgatg 300
tctcttgegg ctgaccttga gaagctgaag gccaagatca tgaggtctga aaggccccag 360
gcttcagggg tatatatggg gaacttaaca acacagcaac tagaccaaag atctcagatc 420
ctacagatag ttgggatgag aaagcctcag cagggtgcaa gtggtgtggt aagagtttgg 480
gatgtgaaag actcatcact tttgaacaat caatttggca caatgccaag tctaactatg 540
gcttgtatgg ccaaacagtc acagactccg ctcaatgacg ttgtacaagce gctcacagac 600
cttggettge tttacacagt caagtatcca aatcttaatg atcttgaaag gctgaaagac 660
aagcacccag ttctgggggt catcactgaa cagcagtcca gcatcaacat ttctggctat 720
aactttagtc ttggtgctge cgtgaaggca ggggcecageee tgttggatgg gggtaacatg 780
ttagagtcaa ttttgatcaa gccaagcaac agcgaggacc tcttgaagge agttctcggg 840
gccaagagaa aactcaacat gtttgtttca gaccaagttg gggacaggaa cccttatgaa 900
aacatcctct ataaagtttg cctttcaggt gaaggatgge catacatagc ttgtagaaca 960
tcgattgtgg ggagagcatg ggaaaacaca acaattgatc tcacaagcga gaaacctgca 1020
gtcaattcac ccaggccagce gectggagea geaggtceccac ctcaggtggg cttaagetac 1080
agccagacaa tgcttttaaa agacctcatg ggaggaattg accccaacge tcctacatgg 1140
attgacattg agggtagatt taatgatcca gtggaaatag caattttcca accacagaac 1200
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gggcagttca
aagtactcac
tcagttatag
agaaagcttc
agggaagctt
atgcatactg
atggactgca
cacaacattc
<210> 36
<211> 558
212> PRT
213>
<400> 36
Met Ser Leu
1
Arg Arg Glu
Ala
35
Gln

Lys Asp

Val
50
Arg

Asn

Gln
65
Lys

Leu

Ser Thr

Glu Glu Leu

Ile Met Arg
115
Thr Thr
130

Met

Leu

Gly
145
Asp

Arg

Val Lys

Ser Leu Thr

Val Val

195

Asp

tacactttta
acggcatgga
gtgctcttee
tggactcaca
cgagggagta
gaatagtaag
tcatttttga

tgccacatga

Ser

5
Leu Gln
20
Thr Asn

Arg Tle

Arg Ser

Lys
85

Ser

Ser

Met
100
Ser Glu

Gln Gln

Lys Pro

Ser

Leu

Met

Leu

70

Lys

Leu

Arg

Leu

Gln

cagggaaccc
tcttgcecgac
gcaggggatg
gaataggaag
tgaagacaaa
ggacaaaaag
aagcgcctcce
cctaattttt

Lys Glu Val Lys Ser

Phe Thr

Asn
40
Lys

Leu

Arg
55
Asn Gln

Asn Val

Ala Ala
Gln
120
Gln

Pro

Asp
135

Gln Gly

150

Ser
165
Ala

Asp

Met
180

Gln Ala

Ser

Cys

Leu

Leu Leu

Met Ala

Thr Asp

200

gttgatcaaa
ctcttcaatg
gttctaagct
gacattaagc
gtgtgggaca
aagaaagaga
aaagcaaggc

agaggcccaa

Phe Gln

10
Ser Asp Val
25
Gly

Leu Asp

Glu Lys Arg

Thr Val His
75
Lys Val
90

Leu

Leu
Asp Glu
105
Ala

Ser Gly

Arg Ser Gln

Ala Gly
155
Gln

Ser

Asn
170
Gln

Asn
Lys Ser
185
Leu

Gly Leu

104

aacaattcaa
cgcaacccgg
gtcaaggctc
ttatcgatgt
aatatggctg
tcaccccgcea
tcccagatct

atgttgtgac

TR 20 Pk 2% A i 3 (LCMV) PR B 13

Trp Thr Gln

Ala Ala
30
Glu

Lys
Phe Ser
45
Asp

Asp Lys

60
Ser

Leu Val

Gly Arg Leu
Lys
110

Met

Lys Leu

Val Tyr
125
Ile Leu
140

Val

Gln

Val Arg

Phe Gly Thr

Gln Thr Pro

190

Leu Tyr Thr

205

gcaagattcc
gttgacctcg
cgatgacatc
tgaaatgacc
gttgtgtaag
ctgtgcactc
gaaaactgtt

actctaa

Ala
15
Val

Leu
Ile
Val Ser
Asp Leu
Leu

80
Ala

Asp

Ser
95
Ala Lys

Gly Asn

Tle Val

Val Trp
160
Met Pro
175
Leu Asn

Val Lys

1260
1320
1380
1440
1500
1560
1620
1677
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Tyr
Leu
225
Asn
Gly
Asp
Val
Lys
305
Ser
Glu
Pro
Leu
Gly
385
Gly
Lys
Asn
Gly
Asp
465
Arg

Trp

Glu

Pro
210
Gly
Phe
Gly
Leu
Ser
290
Val
Tle
Lys
Pro
Met
370
Arg
Gln
Gln
Ala
Met
450
Ser
Glu

Leu

Ile

Asn

Val

Ser

Asn

Leu

275

Asp

Cys

Val

Pro

Gln

355

Gly

Phe

Phe

Asp

Gln

435

Val

Gln

Ala

Cys

Thr

Leu

Ile

Leu

Met

260

Lys

Gln

Leu

Gly

Ala

340

Val

Gly

Asn

Ile

Ser

420

Pro

Leu

Asn

Ser

Lys

500

Pro

Asn
Thr
Gly
245
Leu
Ala
Val
Ser
Arg
325
Val
Gly
Ile
Asp
His
405
Lys
Gly
Ser
Arg
Arg
485

Met

His

Asp
Glu
230
Ala
Glu
Val
Gly
Gly
310
Ala
Asn
Leu
Asp
Pro
390
Phe
Tyr
Leu
Cys
Lys
470
Glu
His

Cys

Leu
215
Gln
Ala
Ser
Leu
Asp
295
Glu
Trp
Ser
Ser
Pro
375
Val
Tyr
Ser
Thr
Gln
455
Asp
Tyr

Thr

Ala

Glu

Gln

Val

Ile

Gly

280

Arg

Gly

Glu

Pro

Tyr

360

Asn

Glu

Arg

His

Ser

440

Gly

Ile

Glu

Gly

Leu

Arg
Ser
Lys
Leu
265
Ala
Asn
Trp
Asn
Arg
345
Ser
Ala
Ile
Glu
Gly
425
Ser
Ser
Lys
Asp
Ile
505

Met

105

Leu
Ser
Ala
250
Tle
Lys
Pro
Pro
Thr
330
Pro
Gln
Pro
Ala
Pro
410
Met
Val
Asp
Leu
Lys
490

Val

Asp

Lys
Ile
235
Gly
Lys
Arg
Tyr
Tyr
315
Thr
Ala
Thr
Thr
Ile
395
Val
Asp
Ile
Asp
Ile
475
Val

Arg

Cys

Asp
220
Asn
Ala
Pro
Lys
Glu
300
Ile
Ile
Pro
Met
Trp
380
Phe
Asp
Leu
Gly
Ile
460
Asp
Trp

Asp

Ile

Lys

Ile

Ala

Ser

Leu

285

Asn

Ala

Asp

Gly

Leu

365

Ile

Gln

Gln

Ala

Ala

445

Arg

Val

Asp

Lys

Ile

His
Ser
Leu
Asn
270
Asn
Ile
Cys
Leu
Ala
350
Leu
Asp
Pro
Lys
Asp
430
Leu
Lys
Glu
Lys
Lys

510
Phe

Pro
Gly
Leu
255
Ser
Met
Leu
Arg
Thr
335
Ala
Lys
Tle
Gln
Gln
415
Leu
Pro
Leu
Met
Tyr
495

Lys

Glu

Val
Tyr
240
Asp
Glu
Phe
Tyr
Thr
320
Ser
Gly
Asp
Glu
Asn
400
Phe
Phe
Gln
Leu
Thr
480
Gly

Lys

Ser
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Ala Ser
530
Pro His
545
210>
211>
212>
213>
<400>
atgggtc
ctaccag
agcttgg
gtatccg
gcececcaa
210>
211>
212>
213>
<400>
Met Gly
1
Arg Ala

Lys Ser

Tyr Leu
50

Cys Pro

65

Ala Pro

210>
211>
212>
213>
<400>
atggatg
aggttgt

515 520 525
Lys Ala Arg Leu Pro Asp Leu Lys Thr Val His Asn Ile Leu
535 540
Asp Leu Ile Phe Arg Gly Pro Asn Val Val Thr Leu
550 555

37

273
DNA
PRE R Ik 265 I 5 25 (LOMV) sk be % 13

37

aag gcaagtccag agaggagaaa ggcaccaata gtacaaacag ggccgaaatc
ata ccacctatct tggcccttta agctgcaaat cttgectggeca gaaatttgac
taa gatgccatga ccactacctt tgcaggcact gtttaaacct tctgctgtca
aca ggtgtcctct ttgtaaatat ccattaccaa ccagattgaa gatatcaaca
gct ctccacctcece ctacgaagag taa

38

90

PRT
PREE R Ik 265 DI 5 25 (LOMV) sk be % 13

38

Gln Gly Lys Ser Arg Glu Glu Lys Gly Thr Asn Ser Thr Asn

5 10 15
Glu Ile Leu Pro Asp Thr Thr Tyr Leu Gly Pro Leu Ser Cys
20 25 30

Cys Trp Gln Lys Phe Asp Ser Leu Val Arg Cys His Asp His
35 40 45

Cys Arg His Cys Leu Asn Leu Leu Leu Ser Val Ser Asp Arg

55 60
Leu Cys Lys Tyr Pro Leu Pro Thr Arg Leu Lys Ile Ser Thr
70 75 80
Ser Ser Pro Pro Pro Tyr Glu Glu
85 90

39
6633
DNA
IREE R Ik 265 DI 5 25 (LOMV) sk be % 13

39
aaa tcatctcaga attgagagag ttatgtttaa actatataga acaggatgag
caa ggcagaaact caactttctg ggacaaaggg aacccagaat ggttctgatt

106

60
120
180
240
273

60
120
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gagggactca agttgctgtc acgctgcatt gaaatagaca gtgcagacaa gagtggetge 180
acacacaacc acgacgataa gtctgtggaa acaattttgg tggagtctgg aattgtatgce 240
ccaggactac cacttatcat tcctgatggt tacaagctga tagacaattc tctcattctt 300
cttgagtgtt ttgttaggag cactccagcc agttttgaga agaaatttat agaggacact 360
aacaaattgg catgcatcag ggaagacctt gctgttgegg gtgtcacatt agttccaata 420
gtagatggtc gttgtgatta tgataatagt tttatgccag agtgggcaaa cttcaaattt 480
agagaccttt tattcaaact tttggagtat tctaaccaaa atgagaaagt ctttgaagag 540
tctgaatatt ttagactctg tgagtccctg aagactacta tcgacaagcg ctccggtatg 600
gactctatga aaattctgaa agatgcgagg tcaactcaca atgatgaaat tatgaggatg 660
tgccacgaag gcatcaaccc caacatgage tgtgatgatg tggtttttgg aataaactct 720
cttttcagca ggtttagaag agatttagaa agtgggaaat taaagagaaa ctttcagaaa 780
gtaaaccctg aaggcttgat caaggaattc tctgagctct atgaaaacct tgctgatagt 840
gatgatatct taacattaag cagggaggca gtcgaatcct gtcctttgat gagattcata 900
actgcagaga cccatgggca cgaaagggga agtgagacta gcactgaata tgagaggctc 960
ctctctatgt taaacaaagt caagagtttg aaactgttga atactagaag gagacagttg 1020
ttaaatctgg atgttttgtg tctttcctca ttgataaaac agtcgaaatt caaagggtta 1080
aaaaatgata aacactgggt gggttgttge tatagtagtg tgaatgatag gectggtaage 1140
tttcacagca ctaaagagga gttcattaga cttttgagga atagaaaaaa gtcaaaggtg 1200
tttagaaagg tgtcttttga ggaattgttt agggcatcta ttagtgagtt cattgcaaaa 1260
attcaaaaat gcctgttagt ggtgggactg agtttcgage attacggact gtctgaacac 1320
cttgagcaag aatgccacat accattcact gaatttgaga actttatgaa aattggagct 1380
cacccgataa tgtattatac gaagtttgaa gattacaatt tccaacccag cacagagcag 1440
ctgaagaaca tacagagcct gagaagatta tcatctgttt gtctggectt aacaaacagt 1500
atgaaaacta gctcagttgc tagactaagg caaaatcaaa tagggtctgt gagatatcaa 1560
gtggtagaat gcaaagaagt gttttgccaa gtaataaaac tggactctga agaataccac 1620
ctattatacc agaagactgg agaatcttca aggtgctact ccatacaagg cccggatggt 1680
catttaattt ccttctatge agatcctaaa aggttctttt taccaatttt ttcagatgag 1740
gtcttataca atatgataga catcatgatt tcatggatta gatcatgtcc tgatttgaaa 1800
gactgtctca ccgacattga ggttgecactg aggaccctat tgttgectaat getcaccaac 1860
ccaacaaaga gaaatcaaaa gcaggtacag agtgtcagat atttggtgat ggcaatagtg 1920
tcagattttt catctacatc attaatggat aagttgaggg aggatctgat cacacctgct 1980
gagaaggtgg tgtataagct gcttagattc ctaataaaaa ctatttttgg tactggtgag 2040
aaggtgttgt tgagtgcaaa atttaaattt atgttgaatg tgtcatacct gtgtcatttg 2100
atcacaaagg agacccctga caggctaaca gatcagataa aatgttttga aaagttcttt 2160
gagcccaaaa gtcaatttgg tttttttgtc aaccccaagg aagcaatcac tcctgaggaa 2220
gaatgtgtgt tctatgagca aatgaagaga ttcactagta aagaaattga ctgtcagcat 2280
acaactccag gtgttaatct ggaagccttt agecctaatgg tgtcttcatt taacaacgge 2340
actttaattt tcaaaggaga gaagaagcta aacagcctag atcccatgac taactctgga 2400
tgtgcgacag cattagatct tgctagtaac aaaagtgtgg tggttaataa gcatctaaat 2460
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ggagaacgac ttctggaata tgactttaac aaattgcttg ttagtgctgt gagtcaaatt 2520
acggagagtt tcgtaagaaa acaaaagtat aagttgagcc actcagacta tgaatataaa 2580
gtttccaagt tagtctctag attggtcatc ggttccaagg gagaagagac agggagatcg 2640
gaagacaacc tggcagaaat atgttttgat ggagaagaag agacaagctt cttcaaaagt 2700
ctcgaagaaa aggtcaacac cacaatagca cggtacagaa gaggtaggag ggccaatgac 2760
aaaggagatg gagaaaaact tacaaataca aaaggactac atcatttaca gcttattcta 2820
acagggaaga tggctcactt aagaaaagtt atcttgtcag aaatatcttt ccatttagta 2880
gaagactttg acccatcatg tctaaccaat gatgacatga aatttatctg tgaggctgtt 2940
gagggttcca cagagctgtc acctttgtat ttcacctcag tcattaaaga tcagtgtgge 3000
ctcgatgaga tggcaaaaaa cctttgtaga aagttctttt ctgagaatga ttggttttet 3060
tgcatgaaga tgattctgtt gcaaatgaat gcaaatgcgt actcagggaa atacaggcat 3120
atgcaaaggc aaggcttgaa tttcaaattt gactgggaca aactggaaga agacgtgaga 3180
atcagtgaga gggaaagtaa ttctgagtcc cttagtaaag ctctgtcgtt gacacaatgt 3240
atgagtgctg ctttgaaaaa tctgtgecttc tactcagaag aatcaccaac atcatacacc 3300
tcagtaggtc ctgactctgg aaggctgaaa tttgcactat cttataaaga gcaggttggg 3360
ggaaatagag aactctatat tggagatttg aggacaaaaa tgttcacaag gttaatagaa 3420
gattattttg agtctttttc aagtttcttt tcaggctcct gtttaaacaa tgataaggaa 3480
tttgaaaatg caatcttgtc aatgactatc aatgtgcggg aagggttctt aaactatagt 3540
atggatcaca gcaaatgggg accaatgatg tgcccatttt tgttcttaat gtttctacaa 3600
aatctcaaac taggtgatga ccagtatgtg cgttccggga aagatcatgt tagcactttg 3660
ttaacttggc acatgcataa gcttgtcgag gtccecttte ctgttgtgaa tgcaatgatg 3720
aaatcatatg tcaagtcgaa gctaaaactt ctcaggggtt cagaaacaac tgttactgag 3780
agaattttca gacaatattt tgaaatgggg atagtgccat cccatatatc cagccttatt 3840
gatatgggge agggaatctt gcataatget tctgacttct atggtttget tagcgagagg 3900
ttcatcaact actgcattgg tgttatcttt ggcgaaagac cagaggctta cacatcaagt 3960
gatgatcaga tcactttatt tgataggagg ctgagtgacc tggttgtaag tgatccggag 4020
gaagtccttg tcctgttgga attccaatct catctgageg gettgttaaa caaatttatce 4080
agcccaaaaa gtgtggetgg gaggttcget gcagaattta aatctagatt ctatgtatgg 4140
ggggaggaag tccctcttcet cacaaagttt gtatctgecag cgctacacaa tgtcaagtgt 4200
aaagagccac atcaactttg tgaaacaata gatacaattg cagatcaagc catcgcaaat 4260
ggcgteccag tctccctagt taatagtatc caaaggagaa cactggacct cctaaagtat 4320
gccaatttce ctttggatce atttctactg aataccaaca ctgatgtgaa agattggetg 4380
gatggttcta gaggttacag aatacaaaga ctcattgagg aactgtgtcc taatgaaaca 4440
aaggttgtaa gaaagcttgt aaggaaactg catcataagc tcaaaaatgg tgaatttaat 4500
gaagaatttt tcttagacct atttaacaga gataaaaagg aggccattct tcaattggga 4560
gacctccteg gtcttgaaga agatctgaat cagttagcag atgttaactg gttgaatttg 4620
aatgaaatgt tcccattaag gatggtttta agacaaaagg tggtttatcc atcagtgatg 4680
actttccaag aggaaagaat cccatcattg atcaagacac tccagaacaa actttgtagt 4740
aaattcacaa ggggtgcaca gaagctgetg tcagaagcaa tcaacaagtc agctttccag 4800
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agttgtatct catctggectt tataggcctt tgcaaaactc taggaagcag gtgtgtgaga 4860
aacaaaaata gggaaaatct gtatatcaaa aagctgcttg aggatctaac cacagatgat 4920
catgtgacaa gagtttgcaa tcgggatggt ataacgctgt acatttgtga caaacagtct 4980
catccagaag cccaccgtga tcatatatgc cttttaagge ctcttctttg ggactacatt 5040
tgtatttcat tgagcaactc ttttgagttg ggtgtttggg tcctagcaga accgaccaaa 5100
gggaagaata acagtgagaa cctaactctt aagcacttaa acccatgtga ttatgtagca 5160
agaaagcctg agagctcaag gctactggag gacaaagtga atttgaacca agtgattcaa 5220
tctgtgagge ggctatatcc caagatcttt gaggatcage ttcttccatt tatgtctgac 5280
atgagctcaa aaaacatgag gtggagtccc agaattaaat tccttgacct ctgtgtttta 5340
attgatatta actcagaatc cttgtcactc atttctcatg ttgttaagtg gaaaagggat 5400
gaacattaca ctgttctgtt ttctgacctt gccaattctc atcagcgatc tgactccagt 5460
ctggttgatg aatttgttgt tagcacgagg gatgtctgca agaacttctt aaaacaggtg 5520
tattttgaat catttgttcg agaatttgtt gcaacaacca ggacattagg caatttttca 5580
tggttccecte ataaagaaat gatgccatct gaagatggtg ctgaggcact gggceccccettt 5640
caatcatttg tctcaaaggt ggtgaacaaa aatgtggaga ggcctatgtt taggaatgat 5700
ttgcagtttg gttttgggtg gttctcttac cgaatgggag atgttgtgtg taatgctgcece 5760
atgttgatta ggcagggcct gacaaaccca aaggcattta aatccttaaa ggatctgtgg 5820
gactacatgc tcaactacac aaaaggggta ttggagtttt caatttcagt ggactttacg 5880
cacaatcaga ataatactga ctgtttaagg aaattttcat tgatattctt ggttaggtgc 5940
caattacaga atccaggtgt ggctgaactt ttatcatget ctcacctctt taagggtgag 6000
atagatagaa gaatgttgga tgaatgcctc cacttactga ggacagactc tgtcttcaag 6060
gtgaacgatg gtgtctttga tatcagatct gaagagtttg aggattacat ggaagatccc 6120
ttgatacttg gtgattctct tgagcttgag ttgttggget ccaaaagaat actggatggg 6180
attagatcta ttgactttga gagagttgga cctgagtggg agcctgtgee actgactgta 6240
aagatgggtg ccctttttga aggaagaaac cttgtccaaa atatcattgt gaagctggag 6300
accaaggaca tgaaagtctt tctagcagga cttgagggct atgaaaagat tagtgatgtc 6360
cttgggaacc tcttcctgea tcgattcaga actggtgaac atttgttggg ttcagagata 6420
agtgtaatcc tccaggaact atgtatagac agatctattc tgctgattcc actgtcgett 6480
ttgccagact ggttcgectt taaggattge agactttgtt ttagcaaatc taggagcact 6540
ttgatgtatg aaacagtggg gggcaggttt agactcaagg ggaggtcctg cgacgattgg 6600
ctgggegggt cggtggecga ggacatcgac tga 6633
<210> 40
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212> PRT
213> RELANAEVEIIRES AR A5 2 (LOMV) HEpk e 13
<400> 40



CN 117241812 A

.1l

79/86 T

Arg Glu Pro

Cys
Asp
65

Pro
Ser
Glu
Asp
Cys
145
Arg
Val
Thr
Ala
Ile
225
Leu
Asn
Leu
Glu
His

305
Leu

Ile
50

Asp
Gly
Leu
Lys
Leu
130
Asp
Asp
Phe
Ile
Arg
210
Asn
Phe
Phe
Tyr
Ala
290

Gly

Ser

35
Glu

Lys
Leu
Tle
Lys
115
Ala
Tyr
Leu
Glu
Asp
195
Ser
Pro
Ser
Gln
Glu
275
Val
His

Met

20

Tle
Ser
Pro
Leu
100
Phe
Val
Asp
Leu
Glu
180
Lys
Thr
Asn
Arg
Lys
260
Asn
Glu

Glu

Leu

Met
Asp
Val
Leu
85

Leu
Tle
Ala
Asn
Phe
165
Ser
Arg
His
Met
Phe
245
Val
Leu
Ser

Arg

Asn
325

Val
Ser
Glu
70

Tle
Glu
Glu
Gly
Ser
150
Lys
Glu
Ser
Asn
Ser
230
Arg
Asn
Ala
Cys
Gly

310
Lys

Leu
Ala
55

Thr
Ile
Cys
Asp
Val
135
Phe
Leu
Tyr
Gly
Asp
215
Cys
Arg
Pro
Asp
Pro
295

Ser

Val

Tle
40

Asp
Tle
Pro
Phe
Thr
120
Thr
Met
Leu
Phe
Met
200
Glu
Asp
Asp
Glu
Ser
280
Leu

Glu

Lys

25
Glu

Lys
Leu
Asp
Val
105
Asn
Leu
Pro
Glu
Arg
185
Asp
Ile
Asp
Leu
Gly
265
Asp
Met

Thr

Ser

110

Gly
Ser
Val
Gly
90

Arg
Lys
Val
Glu
Tyr
170
Leu
Ser
Met
Val
Glu
250
Leu
Asp
Arg

Ser

Leu
330

Leu
Gly
Glu
75

Tyr
Ser
Leu
Pro
Trp
155
Ser
Cys
Met
Arg
Val
235
Ser
Tle
Tle
Phe
Thr

315
Lys

Lys
Cys
60

Ser
Lys
Thr
Ala
Tle
140
Ala
Asn
Glu
Lys
Met
220
Phe
Gly
Lys
Leu
Tle
300

Glu

Leu

Leu
45

Thr
Gly
Leu
Pro
Cys
125
Val
Asn
Gln
Ser
Tle
205
Cys
Gly
Lys
Glu
Thr
285
Thr

Tyr

Leu

30
Leu

His
Tle
Tle
Ala
110
Tle
Asp
Phe
Asn
Leu
190
Leu
His
Tle
Leu
Phe
270
Leu
Ala

Glu

Asn

Ser
Asn
Val
Asp
95

Ser
Arg
Gly
Lys
Glu
175
Lys
Lys
Glu
Asn
Lys
255
Ser
Ser
Glu

Arg

Thr
335

Arg

His

Cys

80

Asn

Phe

Glu

Arg

Phe
160
Lys

Thr

Asp

Gly

Ser

240

Arg

Glu

Arg

Thr

Leu

320
Arg
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Arg
Lys
Cys
Lys
385
Phe
Phe
Glu
Phe
Tyr
465
Leu
Leu
Gln
Cys
Lys
545
His
Phe
Ile
Ala
Asn

625

Ser

Arg

Gln

Cys

370

Glu

Arg

Ile

His

Thr

450

Lys

Thr

Ile

Gln

530

Thr

Leu

Ser

Leu
610
Gln

Gln
Ser
355
Tyr
Glu
Lys
Ala
Tyr
435
Glu
Thr
Asn
Asn
Gly
515
Val
Gly
Ile
Asp
Ser
595
Arg

Lys

Phe

Leu
340
Lys
Ser
Phe
Val
Lys
420
Gly
Phe
Lys
Tle
Ser
500
Ser
Tle
Glu
Ser
Glu
580
Cys
Thr

Gln

Ser

Leu

Phe

Ser

Ile

Ser

405

Ile

Leu

Glu

Phe

Gln

485

Met

Val

Lys

Ser

Phe

565

Val

Pro

Leu

Val

Ser

Asn
Lys
Val
Arg
390
Phe
Gln
Ser
Asn
Glu
470
Ser
Lys
Arg
Leu
Ser
550
Tyr
Leu
Asp
Leu
Gln

630
Thr

Leu
Gly
Asn
375
Leu
Glu
Lys
Glu
Phe
455
Asp
Leu
Thr
Tyr
Asp
535
Arg
Ala
Tyr
Leu
Leu
615

Ser

Ser

Asp
Leu
360
Asp
Leu
Glu
Cys
His
440
Met
Tyr
Arg
Ser
Gln
520
Ser
Cys
Asp
Asn
Lys
600
Leu

Val

Leu

Val
345
Lys
Arg
Arg
Leu
Leu
425
Leu
Lys
Asn
Arg
Ser
505
Val
Glu
Tyr
Pro
Met
585
Asp
Met
Arg

Met

111

Leu

Asn

Leu

Asn

Phe

410

Leu

Glu

Ile

Phe

Leu

490

Val

Val

Glu

Ser

Lys

570

Ile

Cys

Leu

Tyr

Asp

Cys
Asp
Val
Arg
395
Arg
Val
Gln
Gly
Gln
475
Ser
Ala
Glu
Tyr
Ile
555
Arg
Asp
Leu
Thr
Leu

635
Lys

Leu
Lys
Ser
380
Lys
Ala
Val
Glu
Ala
460
Pro
Ser
Arg
Cys
His
540
Gln
Phe
Tle
Thr
Asn
620

Val

Leu

Ser
His
365
Phe
Lys
Ser
Gly
Cys
445
His
Ser
Val
Leu
Lys
525
Leu
Gly
Phe
Met
Asp
605
Pro

Met

Arg

Ser
350
Trp
His
Ser
Tle
Leu
430
His
Pro
Thr
Cys
Arg
510
Glu
Leu
Pro
Leu
Tle
590
Tle
Thr

Ala

Glu

Leu

Val

Ser

Lys

Ser

415

Ser

Ile

Ile

Glu

Leu

495

Gln

Val

Tyr

Asp

Pro

075

Ser

Glu

Lys

Ile

Asp

Ile
Gly
Thr
Val
400
Glu
Phe
Pro
Met
Gln
480
Ala
Asn
Phe
Gln
Gly
560
Ile
Trp
Val
Arg
Val

640
Leu
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Ile Thr Pro

Lys
Lys
Thr
705
Glu
Thr
Ser
Ala
Lys
785
Cys
Lys
Leu
Lys
Val
865
Glu
Phe
Arg

Asn

Ala
945

Thr
Phe
690
Pro
Pro
Pro
Lys
Phe
770
Gly
Ala
His
Val
Tyr
850
Ser
Asp
Phe
Arg
Thr

930
His

Ile
675
Met
Asp
Lys
Glu
Glu
755
Ser
Glu
Thr
Leu
Ser
835
Lys
Arg
Asn
Lys
Gly
915

Lys

Leu

Ala
660
Phe
Leu
Arg
Ser
Glu
740
Tle
Leu
Lys
Ala
Asn
820
Ala
Leu
Leu
Leu
Ser
900
Arg

Gly

Arg

645
Glu

Gly
Asn
Leu
Gln
725
Glu
Asp
Met
Lys
Leu
805
Gly
Val
Ser
Val
Ala
885
Leu
Arg

Leu

Lys

Lys
Thr
Val
Thr
710
Phe
Cys
Cys
Val
Leu
790
Asp
Glu
Ser
His
Tle
870
Glu
Glu
Ala
His

Val
950

Val
Gly
Ser
695
Asp
Gly
Val
Gln
Ser
775
Asn
Leu
Arg
Gln
Ser
855
Gly
Ile
Glu
Asn
His

935
Ile

Val
Glu
680
Tyr
Gln
Phe
Phe
His
760
Ser
Ser
Ala
Leu
Tle
840
Asp
Ser
Cys
Lys
Asp
920

Leu

Leu

Tyr
665
Lys
Leu
Tle
Phe
Tyr
745
Thr
Phe
Leu
Ser
Leu
825
Thr
Tyr
Lys
Phe
Val
905
Lys

Gln

Ser

112

650
Lys

Val

Cys

Lys

Val

730

Glu

Thr

Asn

Asp

Asn

810

Glu

Glu

Glu

Gly

890

Asn

Gly

Leu

Glu

Leu
Leu
His
Cys
715
Asn
Gln
Pro
Asn
Pro
795
Lys
Tyr
Ser
Tyr
Glu
875
Gly
Thr
Asp

Ile

Ile
955

Leu
Leu
Leu
700
Phe
Pro
Met
Gly
Gly
780
Met
Ser
Asp
Phe
Lys
860
Glu
Glu
Thr
Gly
Leu

940

Ser

Arg
Ser
685
Tle
Glu
Lys
Lys
Val
765
Thr
Thr
Val
Phe
Val
845
Val
Thr
Glu
Tle
Glu
925

Thr

Phe

Phe
670
Ala
Thr
Lys
Glu
Arg
750
Asn
Leu
Asn
Val
Asn
830
Arg
Ser
Gly
Glu
Ala
910
Lys

Gly

His

655
Leu

Lys
Lys
Phe
Ala
735
Phe
Leu
Ile
Ser
Val
815
Lys
Lys
Lys
Arg
Thr
895
Arg
Leu

Lys

Leu

Ile

Phe

Glu

Phe

720

Ile

Thr

Glu

Phe

Gly

800

Asn

Leu

Gln

Leu

Ser

880

Ser

Tyr

Thr

Met

Val
960
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Glu Asp Phe

Cys Glu Ala

Val Ile
995
Arg Lys
1010
Ile Leu
1025
His Met
1040
Leu Glu
1055
Ser Leu
1070
Leu Lys
1085
Thr Ser
1100
Tyr Lys
1115
Leu Arg
1130
Ser Phe
1145
Glu Phe
1160
Gly Phe
1175
Met Cys
1190
Gly Asp
1205
Leu Leu
1220
Val Val
1235
Leu Leu

Ser

Cys

Met

Arg

Lys

Glu

Ala

Tyr

Ser

Asp

Glu

Lys

Glu

Met

Leu

Thr

Pro

Lys

Asp

Val

980

Lys

Phe

Leu

Gln

Glu

Ser

Asn

Val

Glu

Thr

Ser

Glu

Leu

Pro

Asp

Thr

Asn

Arg

Pro

965

Glu

Asp

Phe

Gln

Arg

Asp

Lys

Leu

Gly

Gln

Lys

Ser

Asn

Asn

Phe

Gln

Trp

Ala

Gly

Ser

Gly

Gln

Ser

Met

Gln

Val

Ala

Cys

Pro

Val

Met

Phe

Ala

Tyr

Leu

Tyr

His

Met

Ser

Cys Leu Thr Asn Asp

Ser Thr Glu
985
Cys Gly Leu
1000
Glu Asn Asp
1015
Asn Ala
1030
Gly Leu
1045
Arg Tle
1060
Leu Ser
1075
Phe Tyr
1090
Asp Ser
1105
Gly Gly
1120
Phe Thr
1135
Phe Ser
1150
Ile Leu
1165
Ser Met
1180
Phe Leu
1195
Val Arg
1210
Met His
1225
Met Lys
1240
Glu Thr

Asn

Asn

Ser

Leu

Ser

Gly

Asn

Arg

Gly

Ser

Asp

Met

Ser

Lys

Ser

Thr

113

970
Leu

Asp

Trp

Ala

Phe

Glu

Thr

Glu

Arg

Arg

Leu

Ser

Met

His

Phe

Gly

Leu

Tyr

Val

Ser

Glu

Phe

Tyr

Lys

Arg

Gln

Glu

Leu

Glu

Ile

Cys

Thr

Ser

Leu

Lys

Val

Val

Thr

Asp Met Lys

Pro Leu Tyr
990
Met Ala Lys
1005
Ser Cys Met
1020
Ser Gly Lys
1035
Phe Asp
1050
Glu Ser
1065
Cys Met
1080
Ser Pro
1095
Lys Phe
1110
Leu Tyr
1125
Glu Asp
1140
Leu Asn
1155
Ile Asn
1170
Lys Trp
1185
Gln Asn
1200
Asp His
1215
Glu Val
1230
Lys Ser
1245
Glu Arg

Trp

Asn

Ser

Thr

Ala

Ile

Tyr

Asn

Val

Gly

Leu

Val

Pro

Lys

Ile

Phe Ile
975

Phe Thr

Leu

Asn

Lys

Tyr

Asp

Ser

Ala

Ser

Leu

Gly

Phe

Asp

Arg

Pro

Lys

Ser

Phe

Leu

Phe
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Arg

Leu

Tyr

Ile

Ile

Pro

Gly

Phe

Val

Lys

Ala

Ser

Pro

Trp

Glu

Lys

Phe

Leu

Asp

1250
Gln Tyr
1265
Ile Asp
1280
Gly Leu
1295
Phe Gly
1310
Thr Leu
1325
Glu Glu
1340
Leu Leu
1355
Ala Ala
1370
Pro Leu
1385
Cys Lys
1400
Asp Gln
1415
Ile Gln
1430
Leu Asp
1445
Leu Asp
1460
Leu Cys
1475
Leu His
1490
Leu Asp
1505
Gly Asp
1520
Val Asn
1535

Phe

Met

Leu

Glu

Phe

Val

Asn

Glu

Leu

Glu

Ala

Arg

Pro

Gly

Pro

His

Leu

Leu

Glu

Gly

Ser

Asp

Leu

Lys

Phe

Thr

Pro

Ile

Phe

Ser

Asn

Lys

Phe

Leu

Leu

Met

Gln

Glu

Pro

Arg

Val

Phe

Lys

Lys

His

Ala

Thr

Leu

Arg

Glu

Leu

Asn

Gly

Asn

1255
Gly Ile
1270
Gly Ile
1285
Arg Phe
1300
Glu Ala
1315
Arg Leu
1330
Leu Leu
1345
Ile Ser
1360
Ser Arg
1375
Phe Val
1390
Gln Leu
1405
Asn Gly
1420
Leu Asp
1435
Leu Asn
1450
Gly Tyr
1465
Thr Lys
1480
Lys Asn
1495
Arg Asp
1510
Leu Glu
1525
Leu Asn
1540

Val Pro Ser

Leu

Ile

Tyr

Ser

Glu

Pro

Phe

Ser

Cys

Val

Leu

Thr

Arg

Val

Gly

Lys

Glu

Glu

114

His

Asn

Thr

Asp

Phe

Lys

Tyr

Ala

Glu

Pro

Leu

Asn

Ile

Val

Glu

Lys

Asp

Met

Asn

Tyr

Ser

Leu

Gln

Ser

Val

Ala

Thr

Val

Lys

Thr

Gln

Phe

Glu

Leu

Phe

1260
His Ile
1275
Ala Ser
1290
Cys Ile
1305
Ser Asp
1320
Val Val
1335
Ser His
1350
Val Ala
1365
Trp Gly
1380
Leu His
1395
Ile Asp
1410
Ser Leu
1425
Tyr Ala
1440
Asp Val
1455
Arg Leu
1470
Lys Leu
1485
Asn Glu
1500
Ala Tle
1515
Asn GlIn
1530
Pro Leu
1545

Ser

Asp

Gly

Asp

Ser

Leu

Gly

Glu

Asn

Thr

Val

Asn

Lys

Ile

Val

Glu

Leu

Leu

Ser

Phe

Val

Gln

Asp

Ser

Arg

Glu

Val

Ile

Asn

Phe

Asp

Glu

Arg

Phe

Gln

Ala

Met
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Val

Glu

Cys

Ile

Gly

Arg

Asp

Tyr

Ile

Leu

Thr

Asn

Leu

Arg

Ser

Phe

Ser

Thr

Ser

Lys

Leu Arg
1550
Glu Arg
1565
Ser Lys
1580
Asn Lys
1595
Leu Cys
1610
Glu Asn
1625
Asp His
1640
Ile Cys
1655
Cys Leu
1670
Ser Asn
1685
Lys Gly
1700
Pro Cys
1715
Glu Asp
1730
Leu Tyr
1745
Asp Met
1760
Leu Asp
1775
Leu Ile
1790
Val Leu
1805
Ser Leu
1820
Asn Phe

Gln

Ile

Phe

Ser

Lys

Leu

Val

Leu

Ser

Lys

Asp

Lys

Pro

Ser

Leu

Ser

Phe

Val

Leu

Lys

Pro

Thr

Ala

Thr

Tyr

Thr

Lys

Arg

Phe

Asn

Tyr

Val

Lys

Ser

Cys

His

Ser

Asp

Lys

Val

Ser

Phe

Leu

Ile

Arg

Gln

Pro

Glu

Asn

Val

Asn

Ile

Lys

Val

Val

Asp

Glu

Gln

Val Tyr
1555
Leu Ile
1570
Gly Ala
1585
Gln Ser
1600
Gly Ser
1615
Lys Lys
1630
Val Cys
1645
Ser His
1660
Leu Leu
1675
Leu Gly
1690
Ser Glu
1705
Ala Arg
1720
Leu Asn
1735
Phe Glu
1750
Asn Met
1765
Leu Ile
1780
Val Lys
1795
Leu Ala
1810
Phe Val
1825
Val Tyr

Pro Ser Val

Lys

Gln

Cys

Arg

Leu

Asn

Pro

Val

Asn

Lys

Gln

Arg

Asp

Trp

Asn

Val

Phe

115

Thr

Lys

Ile

Cys

Leu

Arg

Glu

Asp

Trp

Leu

Pro

Val

Gln

Trp

Ile

Lys

Ser

Ser

Glu

Leu

Leu

Ser

Val

Glu

Asp

Ala

Tyr

Val

Thr

Glu

Ile

Leu

Ser

Asn

Arg

His

Thr

Ser

Met Thr
1560
Gln Asn
1575
Leu Ser
1590
Ser Gly
1605
Arg Asn
1620
Asp Leu
1635
Gly Ile
1650
His Arg
1665
Ile Cys
1680
Leu Ala
1695
Leu Lys
1710
Ser Ser
1725
Gln Ser
1740
Leu Pro
1755
Pro Arg
1770
Ser Glu
1785
Asp Glu
1800
Gln Arg
1815
Arg Asp
1830
Phe Val

Phe

Lys

Glu

Phe

Lys

Thr

Thr

Ile

Glu

His

Val

Phe

Ile

Ser

His

Ser

Val

Gln

Leu

Ala

Ile

Asn

Thr

Leu

His

Ser

Pro

Leu

Leu

Arg

Met

Lys

Leu

Tyr

Asp

Cys

Glu
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1835 1840 1845

Phe Val Ala Thr Thr Arg Thr Leu Gly Asn Phe Ser Trp Phe Pro
1850 1855 1860

His Lys Glu Met Met Pro Ser Glu Asp Gly Ala Glu Ala Leu Gly
1865 1870 1875

Pro Phe GIn Ser Phe Val Ser Lys Val Val Asn Lys Asn Val Glu
1880 1885 1890

Arg Pro Met Phe Arg Asn Asp Leu Gln Phe Gly Phe Gly Trp Phe
1895 1900 1905

Ser Tyr Arg Met Gly Asp Val Val Cys Asn Ala Ala Met Leu Ile
1910 1915 1920

Arg Gln Gly Leu Thr Asn Pro Lys Ala Phe Lys Ser Leu Lys Asp
1925 1930 1935

Leu Trp Asp Tyr Met Leu Asn Tyr Thr Lys Gly Val Leu Glu Phe
1940 1945 1950

Ser Ile Ser Val Asp Phe Thr His Asn Gln Asn Asn Thr Asp Cys
1955 1960 1965

Leu Arg Lys Phe Ser Leu Ile Phe Leu Val Arg Cys Gln Leu Gln
1970 1975 1980

Asn Pro Gly Val Ala Glu Leu Leu Ser Cys Ser His Leu Phe Lys
1985 1990 1995

Gly Glu Ile Asp Arg Arg Met Leu Asp Glu Cys Leu His Leu Leu
2000 2005 2010

Arg Thr Asp Ser Val Phe Lys Val Asn Asp Gly Val Phe Asp Ile
2015 2020 2025

Arg Ser Glu Glu Phe Glu Asp Tyr Met Glu Asp Pro Leu Ile Leu
2030 2035 2040

Gly Asp Ser Leu Glu Leu Glu Leu Leu Gly Ser Lys Arg Ile Leu
2045 2050 2055

Asp Gly Ile Arg Ser Ile Asp Phe Glu Arg Val Gly Pro Glu Trp
2060 2065 2070

Glu Pro Val Pro Leu Thr Val Lys Met Gly Ala Leu Phe Glu Gly
2075 2080 2085

Arg Asn Leu Val Gln Asn Ile Ile Val Lys Leu Glu Thr Lys Asp
2090 2095 2100

Met Lys Val Phe Leu Ala Gly Leu Glu Gly Tyr Glu Lys Ile Ser
2105 2110 2115

Asp Val Leu Gly Asn Leu Phe Leu His Arg Phe Arg Thr Gly Glu
2120 2125 2130
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His Leu Leu Gly Ser Glu Ile Ser Val Ile Leu Gln Glu Leu Cys
2135 2140 2145

Ile Asp Arg Ser Ile Leu Leu Ile Pro Leu Ser Leu Leu Pro Asp
2150 2155 2160

Trp Phe Ala Phe Lys Asp Cys Arg Leu Cys Phe Ser Lys Ser Arg
2165 2170 2175

Ser Thr Leu Met Tyr Glu Thr Val Gly Gly Arg Phe Arg Leu Lys
2180 2185 2190

Gly Arg Ser Cys Asp Asp Trp Leu Gly Gly Ser Val Ala Glu Asp
2195 2200 2205

Ile Asp
2210
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A. KRB BRE AL X F/F (LCMV) F4k WE
R E m L Bk 48 AN TR TR K R A-(LCMV) &%k WE-DUE

£ 1-3376 R =S

LCMV WE S-R &

GCGCACCGGEGGATCCTAGGCTTTTTGGATTGCGCTTTCCTTTAGGACAATTGGGTGCTGGATTCTATCCAATARAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCAT CAACATTGTCATTATTGTGCTCATTATAATCACGAGCA
TCARAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGT TCARAT CAGTGGAGTTTGATATGTCTCACTTAAATCTGACGATGCC
CAATGCGTGCTCAGCCAACAACTCTCATCACTACATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCC
TTAATCACAATTTTTGCAACTTARCCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGTATAGTCTCGAGTCTGCAC
CTCAGTATTAGAGGGAATT CCAACCACAAAGCAGTGTCTTGTGATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTC
GGACCCACAGAGCGCTATAAGCCAGTGTAGGACTTTCAGAGGTAGAGT CTTGGACATGTTTAGARACTGCCTTTGGAGGAAAATACA
TGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACT TGGTGCAGCCAAACAAGCTATCAGTACCTAATCATACAARAC
AGGACTTGGGAAARACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGARAAGACAAAGTTTCTCAC
TAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGARANT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATCCTTGCTGCAGAGCTCAAATGTTTTGGGAATACAGCTGTTGCAARATGTAATGT CAAT CATGATGAAGAGTTCTGTGACATG
CTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCARGCAAGATGTAGAGT CTGCCTTGCATGTATTCAAAACAACAGT
AAATTCTCTGATTTCCGAT CAGCTGTT GATGAGGAAT CATCTAAGAGATCTAATGGGGGTACCATACTGTAATTACT CAAAGTTCT
GGTATCTGGAACATGCTAAGACT GGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAAT GGCTCCTACTTGAAT GAGACCCAC
TTTAGTGATCAAATCGAACAAGARGCAGATAACATGAT CACAGAGATGTTGAGGAAGGACTACATAAARAGACAAGGGAGTACTCC
TTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAAT CAGCATCTTTCTGCATCTTGTGAAGATACCAACACATA
GACACATARAGGGCGGTTCATGT CCARAGCCACACCGCTTGACCAACARAGGGGATCTGTAGTTGTGGTGCATTCAAGGTGCCTGGT
GTARAAACTATCTGGAARAGACGCTGATCAGCAGCGCCTCCCTGACTCTCCACCTCGARAGAGGTGGAGAGT CAGGGAGGCCCAGT
GGGTCTTAGAGTGTCACAACATTGGGTCCTCTGAAGAT TAAATCATGT GGCAGGATGTTGTGARCGGTTTTTAGATCAGGGAGTCT
TGCCTTGGAAGCACTCT CARARATGATGCAGTCCATGAGTGCACAGTGTGGGGTGATCTCTTTCTTCTTTTTGTCTCTCACTACCC
CAGTGTGCATTTTGCATAGCCAGCCATATTTGTCCCACACTTTATCTTCATATTCTCTTGAGGCCTCCTTGGTCATCTCAACATCA
ATGAGTTTTATGTCCCTTCTATTTTGTGAGTCCAGAAGCTTTCTGATGTCAT CAGAACCTTGACAGCTCAAAACCATCCCTTGTGG
GAGAGCACCTATAACTGATGAGGTCAGCCCAGGCTGTGCATT GAAGAGAT CAGCAAGAT CCATGCCGTGTGAATACTTTGAGTCCT
GCTTGAATTGCTTCTGGTCCGTAGGTTCCCTGTAAAAATGTATGAATTGCCCATTTTGTGGTTGGAATATTGCTATCTCCACTGGA
TCATTGAACCTGCCCTCAATGTCAATCCATGTGGGAGCATTGGCGATCAATCCCTCCCATCAAGTCTTTCAACAGCATTGTCTGACT
GTAACTCAAGCCCACCTGAGGTGGGCCTGCTGCTCCAGGCACTGGCCTAGAT GAGTTGGCAACAAGTTTTTCATTTGTGAGATCAA
TTGTTGTGTTCTCCCATGCTCTCCCCACAACTGACGTTCTACAGGCTATGTATGGCCATCCTTCACCTGAARAGACAGACTTTATAA
AGGATGTTTTCATAGGGATTTCTATCT CCAACTTGATCTGAGACAAACATGTTGAGTTTCTTCTTGGCCCCGAGGACTGCTTTTAG
GAGATCCTCACTGTTGCTCGGTTTGATCAAGATAGATT CCAGCATGTTCCCTCCATCTAGCAGAGCTGCCCCCGCTTTCACAGCTG
CACCAAGACTGAAATTATAAMCCAGAGATATTGATACTAGATTGCTGTT CAGTAATGACCCCCAGAACTGGGTGTTTATCCTTTAGC
CTTTCAAGATCACTGAGAT TCGGGTATTTGACTGTGTAMAGTAAGCCAAGGT CTGTGAGTGCCTGCACAACAT CATT GAGT GGGGT
CTGTGACTGTTTTGCCATGCAAGCCATTGTCAGGCTTGGCATTGTGCCGAACTGATTGTTCAGAAGTGATGAGTCCTTCACATCCC
AMACCCTTACTACACCACTTGCACCCTGCTGAGGTCTTCTCATCCCAACCATTTGCAGTATTTGGGATCTTTGATCAAGTTGTTGT
GCTGTCAAATTTCCCATGTAGACTCCAGAAGCTTGAGGCCTCTCAGTTCTCATAATTTTGGCCTTCAGCTTCTCAAGATCAGCTGC
AAGGGTCATCAATTCCTCTGCACTRAAGTCTTCCCACTTTCAGARCATTTTTCTTTGATGTAGACTTCAGAT CAACAAGAGAATGCA
CAGTCTGGTTAAGACTCCTGAGTCTCTGCAAGTCTTTATCATCCCTCCTTTCCTTTCTCATGATCCTCTGAACGTTGCTGACTTCA
GAAAAGT CCAACCCATTTAGAAGACTGGTTGCGTCCTTGATGACGGCAGCCTTTACAT CTGATGTAAAACTCTGCAACTCCCTCCT
CAACGCCTGTGTCCACTGAAAGCTTTTGACTTCTTTGGACAAAGACATTTTGT CACACAAT GAATTT CCARAATARMAGCGCAATTA
AATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 1)
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R G I B 28 AN s IR K R - (LCM V)&% WE-DUE
KB 1-7236 R &=L
LCMV WE L-K &

GCGCACCGGGGAT CCTAGGCGTTTAGT TGCGCTGCT TTAT TGCACAGCTTCACT CTGCTAAACCATCAGGAACTGACCGATCATCA
GTCATGGGCCAAGGCAAGT CCARAGAAGARAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGG
TCCTCTARATTGTARATCATGTTGGCAGAAAT TTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATC
TCCTGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACT GAAGGTGTCAACAGT CCCAAGCTCCCCA
CCTCCCTATGAGGAGTGACGCCCCAGACCTCGACACAACAGGCCACCCAACACAGAAMPACCACACACAAACCGGCACACACAGAC
ACAGCAACCAGCACAAAGCGCACGAAAACACACACACACACACACACACACCCTCACCCACGCGCCCCCCCGCACCGCCGGGGGGG
CGLCCCCCCCGEGGGECAGCCCCCCGGEGLLCCGGGCAGGGCCLCCGCGGAGATGCCGGLCTAGTCGATCTCCTCGGCCACCCGCTCCG
CCAGCCAATCGTCACAGGATTTCCCCTTGAGT CTGAACCTGCCCCCAGTTGTCTCATACATTACAGTGTTCTTTGACCTGCTGAAG
CAGAGCCTACAATCTCTGAAGGT GAACCAATCTGGCACAAAAGATAAT GGTGTCAGCATGACGGATCTGTCCATGCAGAGCTCCTG
AAGARACTGTACTTATTTCTGACT CCAT CAAGT GCTCACCAGTTCTGAATCGGTGCAGGAGGAGGCTGCCGAGGACATCACCAATTT
TTCCACAGCCCTCGAGCTCTGCCAGAAAGACCCTCATGTCCTTTGTCTCCAATT TCACAGAGATATT CTGAACAAAGTTCCTCCCC
TCAARGAGGGCACCCTTCCTTATGGTCAGAGGCACAGGTTCCCACTCAGGCCCTATCCTCTCARAGT CAGTAGATTTGATCTCATT
CAGAATCCTTCTAGAACCTATTAGTTCAAGTTCTAGTGAATCACCAAGTGTCARAGGGTCTTCCATGTAATCTTCAAACTCTTCAG
ACCTAATGTCAAAGACT CCATCATTCGCTTTARAGATGGGGT CTGTCCTCAACAGATT GAGACACTCATCTAATAAT CTCCTGTCA
ACCTCACCTTTGAAGAAATGAGAGCACGATAAGTAATCAGCTACACCTGGACTCTGTAATTGGCATT TAACCACAAAGATCAATGA
AAATTTCCTCAAGCAGT CAGTGTTGTTCTGGTTGTGTGTGAAAT CCACTGTGAT TGAGAACT CCAATATCCCCTCTGTGCTGCTGA
GCATGTAAT CCCACAAATCTCTTAAAGAT TTARATGCTTTTGGATCTGTCAAACCCTGCTTAAT TAACATAGCGGCATTACACACA
ACATCCCCCACACGATAAGAGAACCAACCARAACCARACTGCAAGTCATTCCTARACATGGGCCTCTCTATTTTCTTGTTCACCAC
TTTCAAAATAAATGATTGGAAGGGTCCCAGTGCTTCAGCGCCATCTTCAGAT GGCATCATGT CCTTATGGGGGAACCATGAAAAGT
TACCTAAGGTCCTAGCTGTTGCARCAAACTCT CGTACARAATGATTCGARATACACTTGCTTCARAAAGTTCTTGCAGACATCCCTT
GTGCTGACAACAAATTCAT CAACTAAACT TGAGTCTGACCGTTGGT GAGAGTTGACGAGATCAGAAAACAGCACAGTGTAATGTTC
GTCCCTCTTCCATTTGACAACAT GAGARATGAGT GACAAAGACTCTGAGTTGATGT CAATCAGCACACAAAGGTCAAGGAATTTAA
TCCTGGGACTCCATCTCATATTTTTTGAGCTCACAT CAGACATGAATGGGAGCAACTGATCCTCAAAGATTTTGGGGTACAGTCGC
CTCACAGATTGAATTACATGATT CAAACTCACTTTATCCTCTAGTAGT CTCGAACTCTCAGGT TTTCTTGCTACATAATCACATGG
ATTTAAGTGCCTAACAGCCGAATTACTCTCGTTCTTTCCTTT CACAGGTTCT GCTAAAACCCAAACACCCAGCTCAARAGAGTTGC
TCAATGAGATGCAAATGTAGTCCCAGAGAAGGGGCCTCARAAGGTTGATGTGGT CACGGTGAGCCTCTGGGTGTCTCTGCTTGTCG
CAAATGTACAACATCACACCATCTTGTTTGTGAACCCTTGTGACATGTTCATCCATGGTCAGATCTTCAAGCACCTTTCTGATATA
CATATTTTCCCTGTTTTTATTTCTCACACACCTACTTCCTAAAGTCTTACAGAGACCTATAAAGCCGGATGAGACACAACTCTGAA
AAGCTGATTTGTTGATTGCCTCTGACAACAGCTTCTGTGCACCTCTTGTGAACT TACTACAAAGCTTATTTTGGAGTGTTTTAATC
AATGAGGGGATCTTTTCCTCTTGARAGGTCATTACTGATGGGTAAACCACTTTTTGT CTCAGAACCATCCTCAATGGGAACATTTC
ATTCAGATTCAACCAATTGATGCTTGCCAACT CATTAAGATCATCCTCAAGACCAAGAATCT CTCCCAATTGAAGGATGGCCTCTT
TCTTTTCCCTGTTGAAGAGGTCTAGAAAAAATTCCTCGTTACATTCACCGTTCTTGAGTTTGTGATGTAGT CTTCTTACAAGTTTT
CTCATGATCTTTGTTTCACTGGGACACAAT TCTTCAATGAGT CTTTGGATTCTATAACCTCTAGAACCATCTAACCAATCCTTTAC
ATCAGTGTGAGTGTTTAACAAGAATGGATCTAAAGGGAAATTAGCATATTTCAAGAGATCCAGTGTCCTCCTCTGGATACAGTTTA
CTAARAARACTGGAACT CCATTTGCTATAGC T TGAT CAGCAATCGTATCTATTGTCTCACAAAGTTGATGCGGTTCTTTACACTTA
ACATTGTGTAGTGCCGCAGACACAAATTTCGT GAGGAGAGGGACCTCCTCCCCCCACACATARAATCTGGATTTGAATTCCGCTGC
AAACCGCCCAACCACACTTTTTGGACTGATGAACTTGTTCAACAAACCACTTAAGTGAGAGT GGAATTCCAGCAAGACAAGGACTT
CTTCTGGGTCACTATCARCTAAGTCACTCAAT CTCTTGTCAAATAAAGTGATCTGATCATCACTTGATGTATAGGCTTCTGGCCTC
TCTCCAAAMATGACACCAATACAATAAT TGATAAACCTTTCACTAATTARACCGTAAMAAT CAGAAGCATTGTGTAGGATCCCCTG
TCCCATGTCAATGAGACTAGATATGTGAGATGGCACCACCCCCATTTCAAAATACTCT CTAAAGATTCTCTCCGTAACAGTCGTTC
CTGACCCTT TGAGAAGCTTGAGT TTTGAT TTAACATATGATTTCAT CATTGCAT TCACAACAGGGAMAGGGACTTCAACAAGTTTA
TGCATATGCCAAGTCAACAAGGTGCTAACATGATCTTTTCCAGAACGCACGTACTGATCAT CACCCAGTTTGAGATTTTGGAGAAG
CATTAAGARATAGGAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATGCTGTAGTTTAACAACCCTTCTCTCACATTGATAG
TCATTGACAAGATTGCATTTTCAAACT CTTTGTCATTGTTTAAACAAGAT CCTGAAAAGAAACTAGAAAAGGATTCAAAATAATCT
TCTACCAATCTTGTGAACATTTTTGTCCTCAAATCCCCAATGTARAGCTCTCTATTTCCCCCAACCTGCTCTTTGTATGACAATGC
AAATTTTAGTCTCCCAGAGTCAGGGCCAACTGAAGTGTATGATGTTGGTGATTCTTCTGAGTAAAAACACAGATTCTTTAGAGCAG
CACTCATGCATTTTGTCAATGAAAGGGCCTTACT TAGAGATT CAGAATTGCTTTCCCTTTCACTAATTCTTACATCTTCTTCCAAT
TTGTCCCAGTCAAATTTARARATTTAAGCTCTGCCTCTGCATGTGTCTGTACTTCCCTGAATACGCATTTGCATTCATCTGTAACAA
GATCATCTTCATACATGAGAACCAATCACCCT CTGAGAAGAACT TTCTACAGAGGTTT CTTGCCATCTCAT CCAGACCACATTGTT
CTTTGACAGCTGATGTARAATACAATGGTGACAGTTCTGTTGAACCTT CAACAGCCTCACAAATAAACCTCATGTCGTCATTGGTG
AGACAGGATGGAT CAAAGTCCTCTACTAGATGAAATGARATTTCTGATARAATGACTTTCCTCAGATAAGCTCTTTTACCTGACAA
AATAATCTGAAGGTGGTGTAGTCCTTTTGTGTTCTTGAATTCTCCCTCCCCTTGCCCTTCATTAAGCCTAGTGCCTCTATTATACC
GTGTTATTGTGGAGCTGACCTTATCTTCTAAACTCCTGARAARACTTGTCTCCTCCTCCCCCTCGARACACACATCTACCGGATCA
TCTTCCAATTTGT CTACTTCTGTTTTCCTGGAACCGATGACTAAT CTAGAGACAAGCTTTGAGACCTTATATT CGTAATCTGAGTG
TCTCAGCTTATACTTTTGTTTCCTCATGAAGCCCTCTGTAATTTGGCTCACAGCACTAACAAGCAATTTGTTAAAAT CATACTCCA
AAAGCCGTTCTCCATTCAGATGT TTATTGACAACCACACT TTTGTTGCTTGCGAGATCTAATGCTGT CGCACATCCAGAGTTGGTC
ATGGGGTCCAGATTGTTGAGCCTTTTCTCCCCTTTTAGAAT TAAGGT GCCATTGT TGAATGAAGATACCAT CATGCTAAAGATCTC
TAAATTAACACCAGGGGTTGAATGCTGACAAT CAATATCTTTACCGGTGAACTTCTTCATTTGTTCATAAARARACACATTCCTCTT
CGGGTGTGATTGTTTCCTTAGGGTTGACAAAGAAACCAAACT CACTCTTGGGCT CAAAGAACTTTTCARAACATTTTATCTGATCT
GTCAATCTATCAGGGGTCTCCTTTGTGATCAAATGACACAGGTATGACACATT CAACATAAARCTTGAATTTTGCACT CAATAACAC
CTTTTCACCAGTACCAARAATTGTCCTAATCAAARACCGAAGCAGCCTGTACACCACTTTCTCGGCAGGTGTGATTAGATCCTCCT
TCAACTTATCCATTAAT GAGGTCGATGAAAAGTCTGAGACGATGGCCATCACTAAATACCTAATATTTTGAACCTGCTTTTGATTT

X138 (41)
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CTCTTTGTTGGGTTGGTGAGCATCAGTAGGAT CAATGTCCTTAGTGCAGTCTCAATGTCAATAAGAGAATCTTTTAAGTCAGGGCA
TGACCTAATCCATGAAATCATTGTGTCTATCATGTTGTGCAACACCTCATCT GAAAAAAT TGGTAAAAAGAACCTTTTTGGATCTG
CGTAAAAGGAAAT CAAGTGACCATCCGGACCTTGTATGGAATAACACCTCGATGATTCTCCAGTTTTCTGATATAGTAGATGATAC
TCTTCGGAATCCAGTTTTATTATCTGGCARAACACCTCTTTGCACTCCACCACT TGATATCT CACAGACCCCAGTTGGTTCTGTCT
CAACCTTGCAACTGAGCTTGTTTTCATGCTGTTTGT TAGAGC CAAACARACAGATGACAGTTTTCTCARACTCTGTARACCCCTCA
ATTGCTCTATGTTAGGCTGGARAGTGTAATCTTCAAATTTTGTGTAAT GCATTACAGGATGAGTCCCGGCTCTCATAAAGTTCTCA
AATTCAGCAAAT GGTATATGGCATTCTTGCACGAGGCATTCTGATAGT CCGTAATGCT CAAAACTAAGTCCCACTGTTGATAGGCA
TTTCTGGATTTTTGCTATGAACTCATTTATGGATACCCTAAAAAGCTCATCAAGAGATGCCTTTTTGTGCACTCTTGATTTTCTTC
TGTTCTTCAAAAGTCTCATGAATTCTTCTTTGGTACTTTGAAGGCT CACAAGCCTATCATTCACACTACTGTAGCAACAACCAACC
CAATGTTTATCATTTTCCAACCCTTTGGAAATTGACTGCTTAATAAGT GAAGAAAGACATAAGACAT CTAAGTTCAGCAGCTGTCT
CCTTCTAGTGTTTAATAAT TTTARACTTTTCACCTTGT TCAACATAGAGAGTAGCCTTTCATACTCAGTGTTAGCATCGCTTCCTC
TCTCATGCCCATGGGTCTCTGCTGTAATGAACCT CATTAAGGGGCAGGAT TCAACTGCCTCTTTGCT CAACATTAATATGT CATCA
TTATCAGTAAGGGTTTCATAAAGTTCAGAGAATTCCTTGATTAAGCCCCCAGGGCTGACCTTTTGGARATTCCTTTTGAGTTTCCC
ATTTAACAGGTCCCTCCTAAACCTGCCARRRAAMGGAATTTAT GCCAAAGACCACATCATCGCAACTCATGTTGGGGT TGACACCAT
CGTGGCACATTTTCATAAT CTCATCGT TATGARATGATCTTGCGTCTTTCAAAATTTTCATTGAGTCCATGCCGGAACGTTTGTCA
ACAGTGGTCTTARGAGACTCACAGAGCCTGAAGTATTCAGACTCCTCAARAACTTTCTCATCTTGACTAGAATACTCCAGGAGTTT
AMATAGGAGGTCTCTGAACTTAAAATTCACCCATTCTGGCAT GAAACT GTTATCATAATCACAACGACCAT CCACTATTGGAACCA
GTGTGATGCCTGCARCAGCAAGATCTTCTTTGATGCATGCTAGTTTGTTGGTGTCCTCAATGAACTTCTTTTCAARACTAGCTGGT
GTGCTTCTAACAAAACAT TCAAGAAGAATAAGGGAATTGT CAATCAACTTATAACCATCAGGGATGATGAGTGGCAGTCCTGGACA
CACAATCCCAGAGTCTATTAGGATTGTTTCAACAGATTTGTCATCGTGGTTGTGTATGCAACCACTTTTGTCTGCACTGTCTATCT
CTATACAGCGTGATAACAATT TGAGT CCCTCAATTAGCACCATTCTGGGTTCTCTTTGTCCCAGGAAGTTGAGTTTTTGCCTTGAC
AGCCTCTCGTCCTGTTCTATGTAATTTAGACACAACTCTCTCARATCTGCAATAGTTT CATCCATTGCGCATCARAAAGCCTAGGA
TCCTCGGTGCGC
(SEQ ID NO: 2)

K138 (47)

R A fiEL b Bk 44 MBS R K R B (LCM V) &%k WE-DUE
%8 1-3376 K F&=S

EH: MEEEG2%E4G GP A5

X HA: GPC

LCMV WE GPC

ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCAT CAACATTGTCATTATTGTGCTCATTATAAT
CACGAGCATCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTG
GCATGTACGGCCTTAATGGTCCCGACAT CTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGATATGTCTCACTTAAATCTG
ACGATGCCCAATGCGTGCTCAGCCAACAACT CTCATCACTACAT CAGTATGGGAAGCT CTGGACT GGAGCTAACTTT CACTAACGA
CTCCATCCTTAATCACAATTTTTGCAACTTAACCTCCGCTTT CAACAARAAGACTTTTGACCATACACTCATGAGTATAGTCTCGA
GTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGTGATTTTAACAATGGCAT CACCATTCAATACAACTTG
TCATTTTCGGACCCACAGAGCGCTATAAGCCAGTGTAGGACTTTCAGAGGTAGAGT CTTGGACATGTTTAGAACTGCCTTTGGAGG
ARRRTACATGAGAAGCTGGCTGGGECTGGEGCAGETTCAGATGGCARGACCACTTGGTGCAGCCARAACARAGCTATCAGTACCTAATCA
TACAAAACAGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAAT CCTCTTTGCT CAGGAAAAGACARAG
TTTCTCACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCT CAGGAGTAGARAATCCAGGTGGTTATTGCCTGAC
CAARATGGATGATCCTTGCTGCAGAGCT CARAT GTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCT
GTGACATGCTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTGCATGTATTCAAA
ACAACAGTAAATTCTCTGATTTCCGAT CAGCTGTTGATGAGGAATCAT CTAAGAGATCTAAT GGGGGTACCATACTGTAATTACTC
AMAGTTCTGGTAT CTGGAACATGCTAAGACT GGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATG
AGACCCACTTTAGTGAT CAAATCGAACAAGAAGCAGATAACATGAT CACAGAGAT GTTGAGGAAGGACTACATAAAAAGACAAGGG
AGTACTCCTTTAGCCTTAATGGATCTT TTGATGTTTTCAACATCAGCATATCTAAT CAGCATCTTTCTGCATCTTGT GAAGATACC
AACACATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATT CAAGG
TGCCTGGTGTAAAAACTATCTGGARAARAGACGCTGA
(SEQ ID NO: 3)

#iF=

LCMV WE GPC
MGOIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMYGLNGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYI SMGSSGLELTETNDSI LNHNECNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDENNGITIQYNL
SFSDPQSAISQCRTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLI IQNRTWENHCRYAGPFGMSRILFAQEKTK
FLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMI LAAELKCFGNTAVAKCNVNHDEEFCDMLRLI DYNKAALSKFKQDVESALHVFK
TTVNSLI SDOLIMRNHLRDLMGVPYCNYSKFWYLEHAKTGET SVPKCWLVTNGSYLNETHFSDQI EQEADNMI TEMLRKDYIKRQG
STPLALMDLLMFSTSAYLISIFLHLVKI PTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKTIWKRR
(SEQ ID NO: 4)

14|38 (4%)
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B m b ik 2 AN s R K R A(LCMV ) &4 WE-DUE
& B: 1-3376 K &=S

EH. MEH
R F: NP
LCMV WE NP

ATGTCTTTGTCCARAGAAGTCARRAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTGCAGAGTTTTACAT CAGATGTAAAGGC
TGCCGTCATCAAGGACGCAACCAGTCTTCTAAATGGGTTGGACTTTTCTGAAGT CAGCAACGTTCAGAGGAT CATGAGAAAGGAAA
GGAGGGATGATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTGAAGTCTACATCAAAGAAA
AATGTTCTGAAAGTGGGAAGACT TAGT GCAGAGGAATTGATGACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAMAAATTATGAG
AACTGAGAGGCCTCAAGCTTCTGGAGT CTACATGGGAAATTT GACAGCACAACAACTTGATCAAAGATCCCAAATACTGCARATGG
TTGGGAT GAGAAGACCT CAGCAGGGTGCAAGT GGTGTAGTAAGGGTTTGGGATGTGAAGGACTCATCACTT CTGAACAATCAGTTC
GGCACAATGCCAAGCCTGACAAT GGCTTGCAT GGCAAAACAGT CACAGACCCCACTCAATGATGTTGTGCAGGCACT CACAGACCT
TGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTARAGGATARACACCCAGTTCTGGGGGTCATTACTG
AMCAGCAATCTAGTATCAATATCTCTGGTTATAATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCT CTGCTAGATGGAGGG
AACATGCTGGAATCTATCTTGAT CAAACCGAGCAACAGTGAGGATCTCCTAARAGCAGTCCTCGGGGCCAAGAAGAAACTCAACAT
GTTTGTCTCAGAT CAAGTTGGAGATAGAAATCCCTATGARAACATCCTTTATARAGTCTGTCTTTCAGGTGAAGGATGGCCATACA
TAGCCTGTAGAACGTCAGT TGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAAT GAAAAACTTGTTGCCAACTCATCT
AGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTACAGTCAGACAATGCTGTTGARAGACTTGAT GGGAGGGAT
TGATCCCAATGCT CCCACATGGATTGACATTGAGGGCAGGTT CAAT GATCCAGTGGAGATAGCAATATT CCAACCACAAAATGGGC
AATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCAAAGTATTCACACGGCATGGAT CTTGCTGAT
CTCTTCAATGCACAGCCTGGGCTGACCTCATCAGTTATAGGTGCTCTCCCACARGGGATGGTTTTGAGCTGTCAAGGTTCTGATGA
CATCAGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGAT GTTGAGAT GACCAAGGAGGCCTCAAGAGAATATG
AAGATAAAGTGTGGGACARATAT GGCTGGCTATGCARAATGCACACTGGGGTAGTGAGAGACARAAAGAAGARAGAGATCACCCCA
CACTGTGCACTCATGGACTGCATCATTTT TGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTARAAAACCGTTCACAACATCCTGCC
ACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA

(SEQ ID NO: S)

#1F=LCMV WE NP

MSLSKEVKS FQWTQALRRELQSFTSDVKAAVIKDATS LLNGLDFSEVSNVQRIMRKERRDDKDLORLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQASGVYMGNLTAQQLDORSQI LOMVGMRRPOOGASGVVRVWDVKDSSLLNNQF
GTMPSLTMACMAKQSQTPLNDVVOALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINI SGYNFS LGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDOVGDRNPYENILYKVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSS
RPVPGAAGPPOQVGLSYSQTMLLKDLMGGIDPNAPTWIDIEGRFNDPVEIAIFQPONGOQFIHFYREPTDOQKQ FKQDSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCOGSDDIRKLLDSQNRRDIKLIDVEMTKEAS REYEDKVWDKYGWLCKMHTGVVRDKKKKEITP
HCAIMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 6)

MR 2 O ik 24 AA B IR K SR F-(LCMV) 4% WE-DUE

R 1-7235 R Fx=L

Q. RigEa Z

A H: ZP

LCMV WE ZP
ATGGGCCAAGGCAAGTCCAAAGARAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGGTCC
TCTARATTGTAAATCATGT TGGCAGAAATTTGACAGCTTGGT TAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCC
TGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACAGTCCCAAGCTCCCCACCT
CCCTATGAGGAGTGA

(SEQ ID NO: 7)

#1F=LCMV WE ZP
MGOGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWOQKFDSLVRCHDHYLCRHCLNLLLSVSDRCPLCKYPLPTKLKVSTVPSSPP
PYEE
(SEQ ID NO: B)

K138 (£)

140



CN 117241812 A " B B M 24/45 HL

R B 2 A Bk 25 AN i R K R F(LCMV)&4% WE-DUE
kB 1-7235 RE&=L

& @: RNA 1554 RNA 468 L

¥ F: LCMV WE LP

ATGGATGARACTATTGCAGATTT GAGAGAGTTGTGTCTARATTACATAGRACAGGACGAGAGGCTGTCAAGGCARAAACTCAACTT
CCTGGGACAAAGAGAACCCAGAATGGTGCTAATTGAGGGACT CAAATT GTTATCACGCTGTATAGAGATAGACAGTGCAGACARAR
GTGGTTGCATACACAACCACGAT GACAAATCT GTTGAAACAATCCTAATAGACTCTGGGATTGTGTGTCCAGGACTGCCACTCATC
ATCCCTGATGGTTATAAGTTGAT TGACAATTCCCTTATTCTTCTTGARATGTTTTGTTAGRAGCACACCAGCTAGTTTTGAARAGAR
GTTCATTGAGGACACCAACARACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATAGTGGATGGTC
GTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGT TCAGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGT
CAAGATGAGARAGTTTTTGAGGAGT CTGAATACT TCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACARACGTTCCGGCATGGA
CTCAATGAMAATT TTGAAAGACGCAAGAT CATTTCATAACGATGAGAT TATGAAAATGTGCCACGAT GGTGTCAACCCCAACATGA
GTTGCGATGATGTGGTCTTTGGCATAAATTCCTTTTTTGGCAGGTT TAGGAGGGACCTGTTAAATGGGAAACT CAAAAGGARATTTC
CARRRAGGTCAGCCCTGGGGGCTTAATCARGGAATTCTCTGAACT TTATGARACCCTTACTGATAATGATGACATATTAATGTTGAG
CAARAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATTACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTG
AGTATGAAAGGCTACTCTCTATGTTGAACAAGGTGAAAAGTTTARAAATTATTARACACTAGAAGGAGACAGCTGCTGAACTTAGAT
GTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGT TGGAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAG
TGTGRATGATAGGCTTGTGAGCCTTCAAAGTACCARAAGAAGAATTCAT GAGACTTTTGAAGAACAGARGAAAATCAAGAGTGCACA
AMAGGCATCTCTTGAT GAGCTTTTTAGGGTATCCATAATGAGTTCATAGCAAAANT CCAGARATGCCTATCAACAGTGGGACTT
AGTTTTGAGCATTACGGACTATCAGAATGCCT CGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACT TTAT GAGAGCCGG
GACTCATCCTGTARTGCATTACACAAAATTTGARGATTACACTTTCCAGCCTARCATAGAGCAATTGAGGGGTTTACAGAGTTTGA
GAARACTGTCATCTGTTTGTTTGGCTCTAACAAACAGCATGAARACAAGCTCAGTTGCAAGGTTGAGACAGAACCAMCTGGGGTCT
GTGAGATATCAAGTGGT GGAGTGCAAAGAGGTGTTTTGCCAGATAATAARACTGGATTCCGAAGAGTATCATCTACTATAT CAGAA
ARCTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGTCACTTGATTTCCTTTTACGCAGATCCARAAAGGTTCTTTT
TACCAATTTTTTCAGAT GAGGTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAAGATTCT
CTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAACCCAACAAAGAGAAATCARAAGCAGGTTCARAA
TATTAGGTATTTAGTGATGGCCATCGTCTCAGACTTTTCATCGACCTCATTAATGGATAAGT TGAAGGAGGAT CTAATCACACCTG
CCGAGAAAGTGGT GTACAGGCTGCTTCGGTTTTTGATTAGGACAAT TT TTGGTACTGGTGARAAGGT GTTATTGAGT GCAAAATTC
AAGTTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACARAAGGAGACCCCTGATAGATT GACAGATCAGATARAATGTTTTGA
ARAGTTCTTTGAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAGGAATGTGTTTTTTATG
ARCARATGAAGAAGTTCACCGGTARAGATATTGATTGTCAGCATTCAACCCCTGGTGTTAATT TAGAGATCTTTAGCATGATGGTA
TCTTCATTCAACAATGGCACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGATGTGCGAC
AGCATTAGATCTCGCAAGCAACARPAGTGCTGGTTGT CAATAAACATCTGAAT GGAGAACGGCTTTTGGAGTATGATTTTAACAAAT
TGCTTGTTAGTGCTGTGAGCCAANTTACAGAGGGCTTCATGAGGAAACAANAGTATAAGCT GAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAAT TGGAAGATGATCCGGTAGATGTGTGTTT
CGAGGGGGAGGAGGAGACAAGTTTTTTCAGGAGT TTAGAAGATAAGGT CAGCTCCACAATAACACGGTATAATAGAGGCACTAGGC
TTAATGAAGGGCAAGGGGAGGGAGAATT CAAGAACACAAMAGGACTACACCACCTTCAGATTATTTT GTCAGGTAAAAGAGCT TAT
CTGAGGAAAGTCATTTTATCAGARATTTCATTTCATCTAGTAGAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTT
TATTTGTGAGGCT GTTGAAGGTT CAACAGAACTGTCACCATTGTAT TT TACATCAGCTGTCAAAGAACAATGTGGTCTGGATGAGA
TGGCAAGAAACCT CTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCATGTATGAAGAT GATCTTGTTACAGATGAATGCAAAT
GCGTATTCAGGGARAGTACAGACACATGCAGAGGCAGAGCTTAAATTTTARATTTGACTGGGACARATTGGAAGAAGATGTARGAAT
TAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATT GACAAAATGCATGAGTGCT GCTCTAAAGAATCTGTGTT
TTTACTCAGAAGAATCACCAACATCATACACTTCAGTTGGCCCTGACT CTGGGAGACTAAAAT TTGCATTGTCATACARAGAGCAG
GTTGGGGGEAAATAGAGAGCTTTACATTGGGGAT T TGAGGACAARAATGTTCACAAGAT TGGTAGAAGATTATTTTGAATCCTTTTC
TAGTTTCTTTTCAGGAT CTTGTTTAAACAATGACAAAGAGTTTGAAAATGCAATCTTGTCAATGACTATCAAT GTGAGAGAAGGGT
TGTTAAACTACAGCATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCARAATCTCARACTG
GGTGATGATCAGTACGTGCGTTCTGGAARAGAT CATGT TAGCACCTTGTTGACT TGGCATAT GCATARACTTGTTGAAGTCCCTTT
CCCTGTTGTGAAT GCAATGATGARATCATATGTTAAAT CAAARCTCAAGCTTCTCAAAGGGT CAGGARCGACTGTTACGGAGAGAR
TCTTTAGAGAGTATTTTGAAATGGGGETGGTGCCAT CTCACATATCTAGTCTCATTGACAT GGGACAGCGGGATCCTACACAATGCT
TCTGATTTTTACGGTTTAATTAGTGAAAGGTTTATCAATTATTGTATT GGTGTCATTT TTGGAGAGAGGCCAGAAGCCTATACATC
AAGTGATGATCAGATCACTTTAT TTGACAAGAGATTGAGTGACT TAGT TGATAGTGACCCAGAAGAAGTCCTTGTCTTGCT GGAAT
TCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATCAGTCCAAMAGTGTGGTTGGGCGGT TTGCAGCGGAATTCAAAT CCAGA
TTTTATGTGTGGGGGGAGGAGGT CCCTCTCCTCACGAAATTTGTGT CTGCGGCACTACACAATGTTAAGTGTAAAGAACCGCATCA
ACTTTGTGAGACAATAGATACGATTGCTGAT CAAGCTATAGCARATGGAGTTCCAGTTTTTTTAGTARACTGTATCCAGAGGAGGA
CACTGGATCTCTTGAAATATGCTAATTTCCCTTTAGAT CCATTCTTGTTAAACACTCACACTGATGTARAGGATTGGTTAGATGGT
TCTAGAGGTTATAGAAT CCARAAGACTCATTGAAGAATTGTGT CCCAGT GAAACAAAGATCATGAGAAAACTTGTAAGARAGACTACA
TCACAAACT CAAGAACGGTGAAT GTAACGAGGAATTTTTTCTAGACCT CTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGG
GAGAGATTCTTGGTCTTGAGGATGAT CTTAAT GAGTTGGCAAGCATCAATTGGTTGAATCT GAATGARATGTTCCCATTGAGGATG
GTTCTGAGACAAAAAGT GGTTTACCCATCAGTAATGACCTTT CAAGAGGAAAAGATCCCCTCATTGATTARANCACT CCAARATAR
GCTTTGTAGTAAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTT CAGAGTTGTGTCTCATCCG
GCTTTATAGGTCTCTGTARGACTTTAGGAAGTAGGT GTGTGAGAAATARAANCAGGGARRATATGTATATCAGAAAGGTGCTTGAA
GATCTGACCATGGATGAACATGT CACAAGGGT TCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGACACCCAGA
GGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATTTGCATCTCATTGAGCAACTCTTTTGAGCTGGGTG
TTTGGGTTTTAGCAGAACCTGTGARAGGAAAGARACGAGAGTAATTCGGCTGTTAGGCACTTARATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATT CAATCTGTGAGGCGACTGTACCCCAAAATCTT

1K]38 (45)
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TGAGGATCAGTTGCTCCCATTCATGTCTGATGTGAGCTCARAAAATATGAGATGGAGT CCCAGGATTARATTCCTTGACCTTTGTG
TGCTGATTGACAT CAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAACATTACACTGTGCTGTTT
TCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTAGT TGAT GAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTT
TTTGAAGCAAGTGTATTTCGAAT CATTTGTACGAGAGT TTGT TGCAACAGCTAGGACCTTAGGTAACTTTTCATGGTTCCCCCATA
AGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAATCATTTATTTTGARAGT GGTGAACAAGARAATAGAG
AGGCCCATGTTTAGGAATGACTTGCAGTTTGGTTTTGETTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATGTT
AATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAAT CTTTAAGAGATTTGTGGGAT TACATGCTCAGCAGCACAGAGGGGATAT
TGGAGTTCTCAATCACAGT GGATTTCACACACAACCAGARCARCACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTARA
TGCCAATTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGTGAGGT TGACAGGAGATTATTAGATGA
GTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCGAATGATGGAGTCTTTGACATTAGGTCT GAAGAGTTTGAAGATTACA
TGGAAGACCCTTTGACACT TGGTGATT CACTAGAACTTGAACTAATAGGTTCTAGAAGGATT CTGAATGAGAT CAAATCTACTGAC
TTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCT CTGACCATAAGGAAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTT CAGAA
TATCTCTGTGAAATTGGAGACAARAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGCGAAAAATTGGTGATGTCCTCGGCA
GCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACT TGATGGAGTCAGAAATAAGTACAGTT CTTCAGGAGCT CTGCATGGACAGA
TCCGTCATGCTGACACCATTATCTTTTGTGCCAGATTGGTTCACCTTCAGAGATTGTAGGCT CTGCTTCAGCAGGTCARAGAACAC
TGTAATGTATGAGACAACTGGGGGCAGGTTCAGACTCARAGGGGAAATCCTGTGACGATTGGCTGGCGGAGCGGGTGGCCGAGGAGA
TCGACTAG

(SEQ ID NO: 9)

#%=LCMV WE LP

MDETIADLRELCLNYIEQDERLSROKLNFLGOQREPRMVLIEGLKLLSRCIEIDSADKSGCIHNHDDKSVETILIDSGIVCPGLFPLI
IPDGYKLIDNSLILLECEFVRSTPASFEKKFIEDTNKLACIKEDLAVAGITLVPIVDGRCDYDNS FEMPEWVNFKFRDLLFKLLEYSS
QDEKVFEESEYFRLCESLKTTVDKRSGMDSMKI LKDARSFHNDEIMEMCHDGVNPNMSCDDVVFGINSFEFGRFRRDLLNGKLKRNF
QKVSPGGLIKEFSELYETLTDNDDI LMLSKEAVESCPLMRFITAETHGHERGSDANTEYERLLSMILNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSISKGLENDKHWVGCCYSSVNDRLVSLOSTKEEFMRLLENRRKS RVHKKASLDELFRVSINEFIAKIQKCLSTVGL
SFEHYGLSECLVQECHIPFAEFENFMRAGTHPVMHYTKFEDYTFQPNIEQLRGLOSLRKLSSVCLALTNSMKT SSVARLRONQLGS
VRYQVVECKEVFCQIIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMISWIRSCPDLKDS
LIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPAEKVVYRLLRFLIRTIFGTGEKVLLSAKF
KEMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSEFGFFVNPKETITPEEECVEYEQMKKFTGKDIDCQHSTPGVNLEI FSMMV
SSFNNGTLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITEGFMRKQKYKLRHSDYEYK
VSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRSLEDKVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLOQIILSGKRAY
LREVILSEISFHLVEDFDPSCLTNDDMRFICEAVEGSTELSPLYFT SAVKEQCGLDEMARNLCREFFSEGDWF SCMEKMI LLOMNAN
AYSGKYRHMOROSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKCMSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLVEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNY SMDH SKWGPMMCPFLFLMLLONLKL
GDDOYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMES YVKSKLKLLEGSGTTVTERI FREYFEMGVVPSHISSLIDMGOGI LHNA
SDFYGLISERFINYCIGVIFGERPEAYTSSDDQITLFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSR
FYVWGEEVPLLTKFVSAALANVKCKEPHQLCETIDT IADQAIANGYVPVFLVNCIQRRTLDLLKYANFPLDPFLLNTHTDVKDWLDG
SRGYRIQRLIEELCPSETKIMRKLVRRLHHKLEKNGECNEEFFLDLENREKKEAI LQLGEILGLEDDLNELASINWLNLNEMFPLREM
VLROKVVYPSVMTFQEEKIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCVSSGFIGLCKTLGSRCVRNKNRENMYIRKVLE
DLTMDEHVTRVHEKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDYICISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVAR
KPESSRLLEDKVSLNHVIQSVRRLYPKIFEDQLLPEMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVEWKRDEHYTVLFEF
SDLVNSHQRSDSSLVDEFVVSTRDVCKNFLEKQVYFESFVREFVATART LGNFSWFPHKDMMP SEDGAEALGPFQSFILKVVNEKKIE
RPMFRNDLQFGFGWFSYRVGDVVCNAAMLI KQGLTDPKAFKS LRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVK
COLOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVEDIRSEEFEDYMEDPLTLGDSLELELIGSRRILNEIKSTD
FERIGPEWEPVPLTIRKGALFEGRNFVONISVEKLETKDMRVFLAELEGCGKI GDVLGSLLLHRFRTGEHLMESEI STVLQELCMDR
SVMLTPLSEVPDWFTFRDCRLCFSRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 10)

5138 (£2)

142



N 117241812 A W BR B 96/45 T

B. R E ik AR X % F (LCMV)d:4k P52-WE
R E m L Bk 4% AT K R AR (LCMV)8 4k P52-WE (L)

KB 1-3376 R FE=S

LCMV P52-WE (L) S-X &

GCGCACCGGGGAT CCTAGGCTTTTTGGAT TGCGCTTTCCTTTAGGACAATTGGGTGCTGGATTCTATCCAATARAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCAT CAACAT TGTCATTATTGTGCTCATTATAATCACGAGCA
TCARRGCTGTGTACAATTTCGCCACCTGTGGGATAT TAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCARAT CAGTGGAGTTTGATATGTCTCACTTAAATCTGACGATGCC
CAATGCGTGCTCAGCCAACAACT CTCATCACTACAT CAGTAT GGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCC
TTAATCACAATTTTTGCAACTTAACCTCCGCTTTCAACARAAAGACTTTTGACCATACACTCATGAGTATAGTCTCGAGTCTGCAC
CTCAGTATTAGAGGGAATT CCAACCACAAAGCAGTGTCTTGT GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTC
GGACCCACAGAGCGCTATGAGCCAGTGTTGGACT TTCAGAGGTAGAGT CTTGGACATGTTTAGAACT GCCTTTGGAGGAAAATACA
TGAGAAGTGGCTGGGGCTGGGCAGGTTCAGAT GGCAAGACCACTTGGTGCAGCCAAACAAGCTAT CAGTACCTAATCATACARAAC
AGGACTTGGGAAAACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGARAAGACAAAGTTTCTCAC
TAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATCCTTGCTGCAGAGCT CAAATGTTTTGGGAATACAGCTGTTGCAARATGTAATGTCAATCATGATGAAGAGTTCTGTGACATG
CTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGT TCAAGCARGATGTAGAGT CTGCCTTGCATGTATTCAAAACAACAGT
ARATTCTCTGATTTCCGAT CAGCTGTT GATGAGGAAT CAT CTAAGAGATCTAATGGGGGTACCATACTGTAATTACT CAAAGTTCT
GGTATCTGGAACATGCTAAGACT GGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATGAGACCCAC
TTTAGTGATCAAATCGAACAAGAAGCAGATAACATGAT CACAGAGATGTTGAGGAAGGACTACATAARAAAGACAAGGGAGTACTCC
TTTAGCCTTAATGGATCTTTTGATGTTTTCAACATCAGCATATCTAAT CAGCATCTTTCTGCATCTTGTGAAGATACCAACACATA
GACACATARAGGGCGGTTCATGT CCAARGCCACACCGCTTGACCAACAAGGGGAT CTGTAGTTGTGGTGCATTCAAGGTGCCTGGT
GTARAAACTATCT GGAAAMGACGCTGATCAGCAGCGCCTCCCTGACTCTCCACCTCGARAGAGGTGGAGAGTCAGGGAGGCCCAGT
GGGTCTTAGAGTGTCACAACATTGGGTCCTCTGAAGAT TARAATCATGT GGCAGGATGTTGTGAACGGTTTTTAGATCAGGGAGTCT
TGCCTTGGAAGCACTCTCARARAATGATGCAGT CCATGAGTGCACAGTGTGGGGTGATCTCTTTCTTCTTTTTGTCTCTCACTACCC
CAGTGTGCATTTTGCATAGCCAGCCATATTTGTCCCACACTTTATCTTCATATTCTCTTGAGGCCTCCTTGGTCATCTCAACATCA
ATGAGTTTTATGTCCCTTCTATTTTGTGAGTCCAGAAGCTTT CTGATGTCAT CAGAACCTTGACAGCTCAARACCATCCCTTGTGG
GAGAGCACCTATAACTGATGAGGTCAGCCCAGGCTGTGCATT GAAGAGAT CAGCAAGATCCATGCCGT GTGAATACTTTGAGTCCT
GCTTGAATTGCTTCTGGTCCGTAGGTTCCCTGTAAAAATGTATGAATTGCCCATTTTGTGGTTGGAATATTGCTATCTCCACTGGA
TCATTGAACCTGCCCTCAATGTCAATCCATGT GGGAGCATTGGGATCAATCCCTCCCATCAAGTCTTTCAACAGCATTGTCTGACT
GTAACTCAAGCCCACCTGAGGTGGGCCTGCTGCTCCAGGCACTGGCCTAGAT GAGTTGGCAACAAGTTTTTCATTTGTGAGAT CAA
TTGTTGTGTTCTCCCATGCTCTCCCCACAACTGACGTTCTACAGGCTATGTATGGCCATCCTTCACCTGAARAGACAGACTTTATAA
AGGATGTTTTCATAGGGATTTCTATCT CCAACTTGATCTGAGACAAACATGTTGAGTTTCTTCTTGGCCCCGAGGACTGCTTTTAG
GAGATCCTCACTGTTGCTCGGTTTGATCAAGATAGATT CCAGCATGTTCCCTCCATCTAGCAGAGCTGCCCCCGCTTTCACAGCTG
CACCAAGACTGAAATTATAACCAGAGATATTGATACTAGATT GCTGTTCAGTAATGACCCCCAGAACTGGGTGTTTATCCTTTAGC
CTTTCAAGATCACTGAGATTCGGGTATTTGACTGTGTAAAGTAAGCCAAGGT CTGTGAGT GCCTGCACAACATCATT GAGT GGGGT
CTGTGACTGTTTTGCCATGCAAGCCATTGTCAGGCTTGGCATTGTGCCGAACTGATTGTTCAGAAGT GATGAGTCCTTCACATCCC
AR CCCTTACTACACCACT TGCACCCTGCTGAGGTCTTCTCATCCCAACCATTTGCAGTATTTGGGATCTTTGATCAAGTTGTTGT
GCTGTCAAATTTCCCATGTAGACTCCAGAAGCTTGAGGCCTCTCAGTTCTCATAATTTTGGCCTTCAGCTTCTCAAGATCAGCTGC
AAGGGTCATCAATTCCTCTGCACTAAGT CTTCCCACTTTCAGARACATTTTTCTTTGATGTAGACTTCAGAT CAACAAGAGAATGCA
CAGTCTGGTTAAGACTCCTGAGT CTCTGCAAGTCTTTATCAT CCCTCCTTTCCTTTCTCATGATCCTCTGAACGTTGCTGACTTCA
GAARAGT CCAACCCATTTAGAAGACTGGTTGCGTCCTTGATGACGGCAGCCTTTACAT CTGATGTAARACT CTGCAACTCCCTCCT
CAACGCCTGTGTCCACTGARAGCTTTTGACTTCTTTGGACAAAGACATTTTGTCACACAATGAATTTCCAAATAAAAGCGCAATTA
AATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 11}

4138 (£5)

143



CN 117241812 A " B B M 27/45 HL

R i ik 25 AR R K R A(LCMV) 44k P52-WE (L)
kiR 1-7236 R &=L
LCMV P52-WE (L) L- R ¥

GCGCACCGGGGAT CCTAGGCGTTTAGT TGCGCTGCTTTAT TGCACAGCTTCACTCTGCTAAACCATCAGGAACTGACCGAT CATCA
GTCATGGGCCAAGGCAAGT CCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGG
TCCTCTARATTGTARATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATC
TCCTGCTGTCAGTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACT GAAGGTGTCAACAGTCCCAAGCTCCCCA
CCTCCCTATGAGGAGTGACGCCCCAGACCTCGACACAACAGGCCACCCAACACAGAAAAACCACACACAAACCGGCACACACAGAC
ACAGCAACCAGCACAAAGCGCACGAAAACACACACACACACACACACACACCCTCACCCACGCGCCCCCCCGCACCGCCGGLGGGE
CGCCCCCCCGGGGGGCAGLCCCCCGGGGGLCCGGGCAGGGCCCCGCGGAGAT GCCGGCTAGTCGATCTCCTCGGCCACCCGCTCCG
CCAGCCAATCGTCACAGGATTTCCCCTTGAGT CTGAACCTGCCCCCAGTTGTCTCATACATTACAGTGTTCTTTGACCTGCTGAAG
CAGAGCCTACAAT CTCTGAAGGT GAACCAATCTGGCACAAAAGATAATGGTGTCAGCATGACGGATCTGTCCATGCAGAGCTCCTG
AAGAACTGTACTTATTTCTGACT CCATCAAGT GCTCACCAGTTCTGAATCGGTGCAGGAGGAGGCTGCCGAGGACATCACCAATTT
TTCCACAGCCCTCGAGCTCTGCCAGAAAGACCCTCATGTCCTTTGT CTCCAATT TCACAGAGATATT CTGAACAAAGTTCCTCCCC
TCAAAGAGGGCACCCTTCCTTATGGTCAGAGGCACAGGTTCCCACTCAGGCCCTATCCTCTCARAGT CAGTAGATTTGATCTCATT
CAGAATCCTTCTAGAACCTATTAGTTCAAGTTCTAGTGAATCACCAAGTGTCARAGGGTCTTCCATGTAATCTTCAAACTCTTCAG
ACCTAATGTCAAAGACT CCATCATTCGCTTTARAGATGGGGT CTGTCCTCAACAGATTGAGACACTCATCTAATAAT CTCCTGTCA
ACCTCACCTTTGAAGAAATGAGAGCACGATAAGTAATCAGCTACACCTGGACTCTGTAATTGGCATTTAACCACAAAGATCAATGA
AAATTTCCTCAAGCAGT CAGTGTTGTTCTGGTTGTGTGTGAAAT CCACTGTGAT TGAGAACT CCAATATCCCCTCTGTGCTGCTGA
GCATGTAATCCCACAAATCTCTTAAAGAT TTARATGCTTTTGGATCTGTCAAACCCTGCTTAAT TAACATAGCGGCATTACACACA
ACATCCCCCACACGATAAGAGAACCAACCAAAMCCAAACTGCAAGTCATTCCTAAACATGGGCCTCTCTATTTTCTTGTTCACCAC
TTTCAAAATAAATGATTGGAAGGGTCCCAGT GCTTCAGCGCCATCTTCAGAT GGCATCATGT CCTTATGGGGGAACCATGAAARGT
TACCTAAGGTCCTAGCTGTTGCAACAAACTCTCGTACARATGATTCGARATACACTTGCTTCARAAAGTTCTTGCAGACATCCCTT
GTGCTGACAACAAATTCATCAACTAAACTTGAGT CTGACCGTTGGT GAGAGT TGACGAGATCAGAAAACAGCACAGTGTAATGTTC
GTCCCTCTTCCATTTGACAACAT GAGAAATGAGTGACAAAGACT CTGAGT TGATGT CAATCAGCACACAAAGGTCAAGGAATTTAA
TCCTGGGACTCCATCTCATATTTTTTGAGCT CACAT CAGACATGAATGGGAGCAACTGATCCTCAAAGATTTTGGGGTACAGTCGC
CTCACAGATTGAATTACATGATT CAAACTCACTTTATCCTCTAGTAGT CTCGAACTCTCAGGTTTTCTTGCTACATAATCACATGG
ATTTAAGTGCCTAACAGCCGAATTACTCTCGTTCTTTCCTTTCACAGGTTCT GCTAAAACCCARACACCCAGCTCAARAGAGTTGC
TCAATGAGATGCAAATGTAGT CCCAGAGAAGGGGCCTCARAAGGTTGATGTGGTCACGGTGAGCCTCTGGGTGTCTCTGCTTGTCG
CAAATGTACAACATCACACCATCTTGTTTGTGAACCCTTGTGACATGTTCATCCATGGTCAGATCTTCAAGCACCTTTCTGATATA
CATATTTTCCCTGTTTTTATTTCTCACACACCTACTTCCTAAAGTCTTACAGAGACCTATAAAGCCGGATGAGACACAACTCTGAR
AAGCTGATTTGTTGATTGCCTCTGACARCAGCTTCTGTGCACCTCTTGTGAACT TACTACAAAGCTTATTTTGGAGT GTTTTAATC
AATGAGGGGATCTTTTCCTCTTGARAGGTCATTACTGATGGGTAAACCACTTTTTGTCTCAGAACCATCCTCAATGGGAACATTTC
ATTCAGATTCAACCAATTGATGCTTGCCAACT CATTAAGATCATCCTCAAGACCAAGAATCTCTCCCAATTGARAGGATGGCCTCTT
TCTTTTCCCTGTTGAAGAGGT CTAGAAAAAAT TCCTCGTTACAT TCACCGTTCTTGAGTTTGTGATGTAGT CTTCTTACAAGTTTT
CTCATGATCTTTGTTTCACTGGGACACAATTCTTCAATGAGTCTTTGGAT TCTATAACCTCTAGAACCATCTAACCAATCCTTTAC
ATCAGTGTGAGTGTTTAACAAGAATGGAT CTAAAGGGARATTAGCATATTTCAAGAGATCCAGTGTCCTCCTCTGGATACAGTTTA
CTAARAARACTGGAACT CCATTTGCTATAGCTTGAT CAGCAATCGTATCTATTGTCTCACAAAGTTGATGCGGTTCTTTACACTTA
ACATTGTGTAGTGCCGCAGACACARATTTCGT GAGGAGAGGGACCTCCTCCCCCCACACATARAAATCTGGATTTGAATTCCGCTGC
AAACCGCCCAACCACACTTTTTGGACTGATGAACTTGTTCAACAAACCACTTAAGT GAGAGT GGAATTCCAGCAAGACAAGGACTT
CTTCTGGGTCACTATCAACTAAGTCACTCAATCTCTTGTCAARTARAGTGATCTGATCATCACTTGATGTATAGGCTTCTGGCCTC
TCTCCAARAMATGACACCAATACAATAAT TGATAAACCTTTCACTAATTAAACCGTAAARAT CAGAAGCATTGTGTAGGATCCCCTG
TCCCATGTCAATGAGACTAGATATGTGAGATGGCACCACCCCCATTTCAAAATACTCTCTARAGATTCTCTCCGTAACAGTCGTTC
CTGACCCTTTGAGAAGCTTGAGT TTTGAT TTAACATATGATTTCATCATTGCATTCACAACAGGGAAAGGGACTTCAACAAGTTTA
TGCATATGCCAAGTCAACAAGGTGCTAACATGATCTTTTCCAGAACGCACGTACTGATCAT CACCCAGTTTGAGATTTTGGAGAAG
CATTAAGAATAGGAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATGCTGTAGTTTAACAACCCTTCTCTCACATTGATAG
TCATTGACAAGATTGCATTTTCARACTCTTTGTCATTGTTTAAACAAGAT CCTGAAAAGAAACTAGARAAGGATTCAARATAATCT
TCTACCAATCTTGTGAACATTTTTGTCCTCAAATCCCCAATGTAAAGCTCTCTATTTCCCCCAACCTGCTCTTTGTATGACAATGC
AAATTTTAGTCTCCCAGAGTCAGGGECCAACTGAAGTGTATGATGTTGGTGATTCTTCTGAGTARARACACAGATTCTTTAGAGCAG
CACTCATGCATTTTGTCAATGAAAGGGCCTTACTTAGAGATTCAGAATTGCTTTCCCTTTCACTAATTCTTACATCTTCTTCCAAT
TTGTCCCAGTCAAATTTARAATTTAAGCTCTGCCTCTGCATGTGTCTGTACTTCCCTGAATACGCATTTGCATTCATCTGTAACAA
GATCATCTTCATACATGAGAACCAATCACCCT CTGAGAAGAACT TTCTACAGAGGTTTCTTGCCATCTCAT CCAGACCACATTGTT
CTTTGACAGCTGATGTAARATACAATGGTGACAGTTCTGTTGAACCTT CAACAGCCTCACAAATAAACCTCATGTCGTCATTGGTG
AGACAGGATGGAT CAAAGTCCT CTACTAGATGARATGARATTTCTGATAAAATGACT TTCCTCAGATAAGCTCTTTTACCTGACAR
AATAATCTGAAGGTGGTGTAGTCCTTTTGTGTTCTTGAATTCTCCCTCCCCTTGCCCTTCATTAAGCCTAGTGCCTCTATTATACC
GTGTTATTGTGGAGCTGACCTTATCTTCTAAACTCCTGARAARACTTGTCTCCTCCTCCCCCTCGAAACACACATCTACCGGATCA
TCTTCCAATTTGTCTACTTCTGTTTTCCTGGAACCGATGACTAAT CTAGAGACAAGCTTTGAGACCTTATATTCGTAATCTGAGTG
TCTCAGCTTATACTTTTGTTTCCTCATGAAGCCCTCTGTAATTTGGCT CACAGCACTAACAAGCAATTTGT TAAAAT CATACTCCA
AAAGCCGTTCTCCATTCAGATGT TTAT TGACAACCACACTTTTGTTGCTTGCGAGATCTAAT GCTGTCGCACATCCAGAGTTGGTC
ATGGGGTCCAGATTGTTGAGCCTTTTCTCCCCTTTTAGAAT TAAGGT GCCATTGTTGAATGAAGATACCAT CATGCTARAGATCTC
TAAATTAACACCAGGGGTTGAATGCTGACAATCAATATCTTTACCGGTGAACTTCTTCATTTGTTCATAAARRACACATTCCTCTT
CGGGTGTGATTGTTTCCTTAGGGTTGACARAAGARACCARACT CACTCTTGGGCT CAAAGAACTTTTCAAAACATTTTATCTGATCT
GTCAATCTATCAGGGGTCTCCTTTGTGAT CAAATGACACAGGTATGACACATTCAACATAAACTTGAATTTTGCACT CAATARCAC
CTTTTCACCAGTACCAARAATTGTCCTAATCARAAACCGAAGCAGCCTGTACACCACTTTCTCGGCAGGTGTGATTAGATCCTCCT
TCAACTTATCCATTAATGAGGTCGATGAAAAGT CTGAGACGATGGCCATCACTAAATACCTAATATTTTGAACCTGCTTTTGATTT

X138 (41)

144



CN 117241812 A " B B M 28/45 HL

CTCTTTGTTGGGTTGGTGAGCATCAGTAGGAT CAATGTCCTTAGTGCAGTCT CAATGTCAATAAGAGAATCTTTTAAGTCAGGGCA
TGACCTAATCCATGAAATCATTGTGTCTATCATGTTGTGCAACACCTCATCT GAAAAAATTGGTAAAAAGAACCTTTTTGGATCTG
CGTAAAAGGAAATCAAGTGACCATCCGGACCTTGTATGGAATAACACCTCGATGATTCTCCAGTTTTCTGATATAGTAGATGATAC
TCTTCGGAATCCAGTTTTATTAT CTGGCAAAACACCTCTTTGCACTCCACCACT TGATATCT CACAGACCCCAGTTGGTTCTGTCT
CAACCTTGCAACTGAGCTTGTTTTCATGCTGTTTGT TAGAGCCAAACARACAGATGACAGTTTTCTCARACTCTGTARACCCCTCA
ATTGCTCTATGTTAGGCTGGAAAGTGTAATCTTCAAATTTTGTGTAATGCATTACAGGATGAGTCCCGGCT CTCATAAAGTTCTCA
AATTCAGCAAATGGTATATGGCATTCTTGCACGAGGCATTCTGATAGT CCGTAATGCT CAAAACTAAGTCCCACTGTTGATAGGCA
TTTCTGGATTTTTGCTATGAACTCATTTATGGATACCCTAAARAGCTCATCAAGAGATGCCTTTTTGTGCACTCTTGATTTTCTTC
TGTTCTTCAAAAGTCTCATGAATTCTTCTTTGGTACTTTGAAGGCT CACAAGCCTATCATTCACACTACTGTAGCAACAACCAACC
CAATGTTTATCATTTTCCAACCCTTTGGAAATTGACTGCTTAATAAGT GAAGARAGACATAAGACAT CTAAGTTCAGCAGCTGTCT
CCTTCTAGTGTTTAATAATTTTAAACTTTTCACCTTGTTCAACATAGAGAGTAGCCTTTCATACTCAGTGTTAGCATCGCTTCCTC
TCTCATGCCCATGGGTCTCTGCTGTAATGAACCTCATTAAGGGGCAGGATTCAACTGCCTCTTTGCTCAACATTAATATGTCATCA
TTATCAGTAAGGGTTTCATAAAGTTCAGAGAATTCCTTGATTAAGCCCCCAGGGCTGACCTTTTGGARATTCCTTTTGAGTTTCCC
ATTTAACAGGTCCCTCCTAAACCTGCCAAAAAAGGAAT TTAT GCCAAAGACCACAT CATCGCAACTCATGT TGGGGTTGACACCAT
CGTGGCACATTTTCATAATCTCATCGTTATGAAATGATCTTGCGTCTTTCAAAATTTTCATTGAGTCCATGCCGGAACGTTTGTCA
ACAGTGGTCTTAAGAGACTCACAGAGCCTGAAGTATTCAGACTCCTCARAAACTTTCTCATCTTGACTAGAATACTCCAGGAGTTT
AAATAGGAGGTCTCTGAACTTAAAATT CACCCATTCTGGCAT GAAACTGTTATCATAATCACAACGACCAT CCACTATTGGAACCA
GTGTGATGCCTGCAACAGCAAGATCTTCTTTGATGCATGCTAGT TTGTTGGT GTCCTCAATGAACTTCTTTTCAAAACTAGCTGGT
GTGCTTCTAACAAAACATTCAAGARGAATAAGGGAATTGTCAATCAACTTATAACCAT CAGGGATGATGAGTGGCAGTCCTGGACA
CACAATCCCAGAGTCTATTAGGATTGTTTCAACAGATTTGTCATCGTGGTTGTGTATGCAACCACTTTTGT CTGCACTGTCTATCT
CTATACAGCGTGATAACAATTTGAGTCCCTCAATTAGCACCATTCTGGGTTCTCTTTGTCCCAGGAAGT TGAGTTTTTGCCTTGAC
AGCCTCTCGTCCTGTTCTATGTAATTTAGACACAACTCTCTCAAAT CTGCAATAGT TTCATCCATTGCGCATCAAAAAGCCTAGGA
TCCTCGGTGCGC

(SEQ ID NO: 12)

1K]38 (4)

AR L O Bk 28 DA R K A Ar(LCMV) 484k P52-WE (L)
kR 1-3376 R EE=S

G WHEEAS2%E49 GP ALY

A H: GPC

LCMV P52-WE(L) GPC

ATGGGTCAGAT TGTCACAATGTTTGAGGCTTTGCCTCACATCATTGAT GAGGTCAT CAACATTGTCATTATTGTGCTCATTATAAT
CACGAGCATCAAAGCTGTGTACAATTTCGCCACCTGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTG
GCATGTACGGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCARAATCAGTGGAGTTTGATATGTCTCACTTAAATCTG
ACGATGCCCAATGCGTGCTCAGCCAACAACT CTCAT CACTACATCAGTATGGGAAGCT CTGGACTGGAGCTAACTTT CACTAACGA
CTCCATCCTTAATCACAATTTTTGCAACTTAACCTCCGCTTT CAACAAARAGACTTTTGACCATACACTCATGAGTATAGTCTCGA
GTCTGCACCTCAGTATTAGAGGGAATT CCAACCACARAGCAGTGTCTTGTGATTTTAACAATGGCAT CACCATTCAATACAACTTG
TCATTTTCGGACCCACAGAGCGCTATGAGCCAGTGTTGGACT TTCAGAGGTAGAGT CTTGGACATGTTTAGAACTGCCTTTGGAGG
ARAATACATGAGARAGTGGCTGGGEGCTGGECAGCTTCAGATGGCAAGACCACTTGGTGCAGCCARACAAGCTATCAGTACCTAATCA
TACARAACAGGACTTGGGAAARACCACTGTAGATATGCAGGCCCTTTTGGGATGTCTAGARATCCTCTTTGCT CAGGAAARAGACARAAG
TTTCTCACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCT CAGGAGTAGAARATCCAGGTGGTTATTGCCTGAC
CAARTGGATGATCCTTGCTGCAGAGCTCARATCTTTTGGGAATACAGCTGTTGCAAAATGTAATGTCAARTCATGATGAAGAGTTCT
GTGACATGCTACGACTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTGCATGTATTCAAA
ACAACAGTAAATTCTCTGATTTCCGATCAGCT GTTGATGAGGAATCAT CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTC
AMGTTCTGGTAT CTGGAACATGCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTGAATG
AGACCCACTTTAGTGAT CAAATCGAACAAGAAGCAGATAACATGATCACAGAGATGT TGAGGAAGGACTACATAAAAAGACAAGGG
AGTACTCCTTTAGCCTTAATGGATCTTTTGATGT TTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGT GAAGATACC
AACACATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATCTGTAGTTGTGGTGCATTCAAGG
TGCCTGGTGTAARARACTATCTGGAARAGACGCTGA
(SEQ ID NO: 13}

#11F=LCMYV P52-WE (L) GPC

MGOIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMYGLNGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGSSGLELTFTNDSI LNHNFCNLTSAFNKKTFDHTLMS IVSSLHLSIRGNSNHKAVSCDENNGITIQYNL
SFSDPQSAMSQCWTFRGRVLDMFRTAFGGKYMRSGWGHAGSDGKTTWCSQTSYQYLITQNRTWENHCRYAGPFGMSRILFAQEKTK
FLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMI LAAELKCFGNTAVAKCNVNHDEEFCDMLRLI DYNKAALSKFKQDVESALHVEFK
TTVNSLISDOQLLMRNHLRDLMGVPYCNYSKFWYLEHAKTGET SVPKCWLVTNGS YLNETHFSDQIEQEADNMI TEMLRKDYIKRQG
STPLALMDLLMFSTSAYLISIFLHLVKI PTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKT INKRR

(SEQ ID NO: 14)

%38 (4F)

145
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R 2 O Bk 28 AT R K A Ar(LCMV) 284k P52-WE (L)
kR 1-3376 RE&=S

Eh: MEY

A H: NP

LCMV P52-WE(L) NP

ATGTCTTTGTCCARAGAAGTCAARAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGT TGCAGAGTTTTACATCAGATGTARAGGC
TGCCGTCATCAAGGACGCAACCAGTCTTCTAAATGGGTTGGACT TTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGARA
GGAGGGATGATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCT GAAGTCTACATCAARGAAA
AATGTTCTGAAAGTGGGAAGACT TAGT GCAGAGGAATTGATGACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAARATTATGAG
AACTGAGAGGCCTCAAGCTTCTGGAGT CTACATGGGAAATTT GACAGCACAACAACTTGATCAAAGATCCCAAATACTGCAAATGG
TTGGGAT GAGAAGACCT CAGCAGGGTGCAAGT GGTGTAGTAAGGGT TTGGGATGTGAAGGACTCATCACTT CTGAACAATCAGTTC
GGCACAATGCCAAGCCTGACAAT GGCTTGCATGGCAAAACAGTCACAGACCCCACT CAATGATGTTGTGCAGGCACT CACAGACCT
TGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGATARACACCCAGTTCTGGGGGTCATTACTG
AACAGCAATCTAGTATCAATATCTCTGGTTATAATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCT CTGCTAGATGGAGGG
AACATGCTGGAATCTATCTTGAT CAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGGGCCAAGAAGAAACTCAACAT
GTTTGTCTCAGATCAAGTTGGAGATAGAAATCCCTATGAAAACATCCTTTATARAGTCTGTCTTTCAGGTGAAGGAT GGCCATACA
TAGCCTGTAGAACGTCAGT TGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAAT GAAAAACTTGTTGCCAACTCATCT
AGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGETGGGCTTGAGTTACAGTCAGACAATGCT GTTGAAAGACT TGAT GGGAGGGAT
TGATCCCAATGCTCCCACATGGATTGACATTGAGGGCAGGTT CAAT GATCCAGTGGAGATAGCAATATTCCAACCACARAATGGGC
AATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCAAAGTATTCACACGGCATGGAT CTTGCTGAT
CTCTTCAATGCACAGCCTGGGCTGACCTCATCAGTTATAGGT GCTCTCCCACARGGGATGGTTTTGAGCTGTCAAGGTTCTGATGA
CATCAGAAAGCTTCTGGACTCACARAATAGAAGGGACATAAAACTCATTGAT GTTGAGATGACCAAGGAGGCCTCAAGAGAATATG
AAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAAATGCACACTGGGGTAGTGAGAGACARAAAGAAGAAAGAGATCACCCCA
CACTGTGCACTCATGGACTGCATCATTTTTGAGAGT GCTTCCAARGGCAAGACTCCCTGATCTARAAACCGTTCACAACATCCTGCC
ACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA

(SEQ ID NO: 15}

#F=LCMYV P52-WE (L) NP

MSLSKEVKSFQWTQALRRELOSFTSDVKAAVIKDAT SLLNGLDFSEVSNVQRIMRKERRDDKDLQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQASGVYMGNLTAQQLDQRSQI LOMVGMRRPOQGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQSQTPLNDVVQALT DLGLLYTVKYPNLSDLERLEDKHPVLGVITEQQSSINI SGYNFSLGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDOVGDRNPYENILYKVCLSGEGWPYIACRT SVVGRAWENTTIDLTNEKLVANSS
RPVPGAAGPPOVGLSYSQTMLLKDLMGGIDPNAPTWIDIEGRFNDPVEIAIFQPONGOFIHFYREPTDOKQFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQNRRDIKLIDVEMTKEAS REYEDKVWDKYGWLCKMHTGVVRDKKKKEITP
HCAIMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 16)

AL 2 i R 25 MR K R F(LCMV)-&4k P52-WE (L)
B 1-7235 R¥&=L

Xl R EH Z

XA zP

LCMV P52-WE(L) ZP

ATGGGCCAAGGCAAGTCCARAGAACGARAGGGACACCAGCAATACAGGCAGAGCAGAGCTTTTGCCAGACACCACCTATCTTGETCC
TCTARATTGTAAATCATGTTGGCAGAAATTTGACAGCTTGGTTAGATGCCAT GACCACTATCTTTGCAGACACTGTCTGAATCTCC
TGCTGTCAGTTTCCGACAGATGT CCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACAGTCCCAAGCTCCCCACCT
CCCTATGAGGAGTGA
(SEQ ID NO: 17)

&iF=LCMV P52-WE (L) ZP
MGOGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWOKFDSLVRCHDHYLCRHCLNLLLSVSDRCPLCKYPLPTKLKVSTVPSSPP
PYEE

(SEQ ID NO: 18)
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R B m L Bk 45 AN K R A-(LCMV) 4k P52-WE (L)
FR: 1-7235 REE=L

&G: RNA #5549 RNA K485 L

A F: LCMV P52-WE(L) LP

ATGGATGAARACTATTGCAGATTT GAGAGAGTTGTGTCTARATTACATAGAACAGGACGAGAGGCTGT CAAGGCARAAACTCAACTT
CCTGGGACARAGAGAACCCAGAATGGT GCTAATTGAGGGACT CARATTGT TATCACGCTGTATAGAGATAGACAGTGCAGACARAR
GTGGTTGCATACACAACCACGAT GACAAATCT GTTGAAACAATCCTAATAGACTCTGGGATTGTGTGTCCAGGACTGCCACTCATC
ATCCCTGATGGTTATAAGTTGATTGACAATTCCCTTATTCTTCTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAARAGAA
GTTCATTGAGGACACCAACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATAGTGGATGGTC
GTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGT TCAGAGACCT CCTATTTAARCTCCTGGAGTATTCTAGT
CAAGATGAGAAAGTTTTTGAGGAGTCTGAATACT TCAGGCTCTGTGAGTCTCTTAAGACCACTGT TGACAAACGTTCCGGCATGGA
CTCAATGAAAATT TTGAAAGACGCAAGAT CATTTCATAACGATGAGAT TATGARAATGTGCCACGAT GGTGTCAACCCCAACATGA
GTTGCGATGATGTGGTCTTTGGCATAAATTCCTTTTTTGGCAGGTTTAGGAGGGACCTGTTARATGGGAAACTCAAAAGGAATTTC
CAARAGGTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACT TTATGAAACCCTTACTGATAATGATGACATATTAATGTTGAG
CAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATTACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTG
AGTATGAAAGGCTACTCTCTATGTTGARACAAGGTGAARAGTTTAARATTATTARACACTAGAAGGAGACAGCTGCTGAACTTAGAT
GTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTGGAAAAT GATARACATTGGGTTGGTTGTTGCTACAGTAG
TGTGAATGATAGGCTTGTGAGCCTTCARAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAARATCAAGAGT GCACA
AMMAGGCATCTCTTGAT GAGCTTTTTAGGGTATCCATAAATGAGT T CATAGCAAAAAT CCAGAAATGCCTATCAACAGTGGGACTT
AGTTTTGAGCATTACGGACTATCAGAATGCCT CGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTAT GAGAGCCGG
GACTCATCCTGTAATGCATTACACAARATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAATTGAGGGGTTTACAGAGTTTGA
GAARAACTGTCATCTGTTTGTTTGGCT CTAACAAACAGCATGARAACAAGCTCAGTTGCAAGGTT GAGACAGAACCAACTGGGGTCT
GTGAGATATCAAGTGGT GCAGTGCAAAGAGGTGTTTTGCCAGATAATAARACTGGATTCCGAAGAGTATCATCTACTATAT CAGAA
AACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGTCACTTGATTTCCTTTTACGCAGATCCARARAAAGGTTCTTTT
TACCAATTTTTTCAGATGAGGT GTTGCACAACATGATAGACACAATGATTTCATGGAT TAGGTCATGCCCTGACTTARAAGATTCT
CTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAACCCAACAAAGAGAAATCARAAGCAGGTTCARAR
TATTAGGTATTTAGTGATGGCCATCGTCTCAGACTTTT CATCGACCTCAT TAATGGATAAGT TGAAGGAGGAT CTAATCACACCTG
CCGAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTT TTGGTACT GGTGAARAGGTGTTATTGAGT GCAAAATTC
AAGTTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACAAAGGAGACCCCTGATAGATT GACAGAT CAGATAAAATGTTTTGA
AAAGTTCTTTGAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAGGAATGTGTTTTTTATG
AACARATGAAGAAGTTCACCGGTAAAGATATTGATTGTCAGCATTCAACCCCTGGTGTTAATT TAGAGATCTTTAGCATGATGGTA
TCTTCATTCAACAATGGCACCTTAATT CTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGATGTGCGAC
AGCATTAGATCTCGCAAGCAACARAAAGTGTGGTTGT CAATAARCATCTGAAT GGAGAACGGCTTTTGGAGTATGATTTTAACAAAT
TGCTTGTTAGTGCTGT GAGCCAAATTACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAARACAGAAGTAGACAAAT TGGAAGATGATCCGGTAGATGTGTGTTT
CGAGGGGGAGGAGGAGACAAGTTTTTT CAGGAGT TTAGAAGATAAGGT CAGCTCCACAATAACACGGTATAATAGAGGCACTAGGC
TTAATGAAGGGCAAGGGGAGGGAGAATT CAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTGTCAGGTAAAAGAGCT TAT
CTGAGGAAAGTCATTTTATCAGARATTTCATTTCAT CTAGTAGAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTT
TATTTGTGAGGCTGTTGAAGGTTCAACAGARCTGTCACCATTGTATTTTACATCAGCTGTCARAGAACAATGTGGTCTGGATGAGA
TGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCATGTATGAAGATGATCTTGTTACAGATGAATGCAAAT
GCGTATTCAGGGAAGTACAGACACATGCAGAGGCAGAGCTTARATTTTARATTTGACTGGGACARAATTGGAAGAAGATGTAAGAAT
TAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATT GACAAMAT GCATGAGTGCTGCTCTAAAGAATCTGTGTT
TTTACTCAGAAGAATCACCAACATCATACACTTCAGTTGGCCCTGACT CTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAG
GTTGGGGGARATAGAGAGCTTTACATT GGGGATT TGAGGACARAAATGTTCACAAGAT TGGTAGAAGATTATTTTGAATCCTTTTC
TAGTTTCTTTTCAGGATCTTGTT TAAACAATGACAAAGAGTTTGAAAATGCAATCTTGTCAATGACTAT CAAT GTGAGAGAAGGGT
TGTTAAACTACAGCATGGAT CACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAARAATCTCARAACTG
GGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGT TAGCACCTTGTTGACT TGGCATATGCATARACTTGTTGAAGTCCCTTT
CCCTGTTGTGAATGCAATGATGARATCATATGTTAAAT CAAAACTCAAGCTTCTCAAAGGGT CAGGAACGACTGTTACGGAGAGAA
TCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCAT CTCACATATCTAGTCTCATTGACATGGGACAGGGGATCCTACACAATGCT
TCTGATTTTTACGGTTTAATTAGTGAAAGGTTTATCAATTATTGTATTGGTGTCATTT TTGGAGAGAGGCCAGAAGCCTATACATC
AAGTGATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGT TGATAGTGACCCAGAAGAAGTCCTTGTCTTGCTGGAAT
TCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATCAGTCCAAAAAGTGTGGTTGGGCGGT TTGCAGCGGAAT TCARAT CCAGA
TTTTATGTGTGGGGGGAGGAGGT CCCTCTCCT CACGAAATTTGTGTCTGCGGCACTACACAATGT TAAGTGTAAAGAACCGCATCA
ACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCARATGGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGA
CACTGGATCTCTTGAAATATGCTAATTTCCCTTTAGATCCATTCTTGT TAAACACTCACACTGATGTAAAGGATTGGTTAGATGGT
TCTAGAGGTTATAGAAT CCARAGACTCATTGARGAATTGTGTCCCAGT GARACARAAGATCAT GAGAARACTTGTAAGRAGACTACHA
TCACAAACT CAAGAACGGTGAAT GTAACGAGGAATTTTTTCTAGACCT CTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGG
GAGAGATTCTTGGTCTTGAGGATGAT CTTAAT GAGTTGGCAAGCATCAATTGGTTGAATCTGAATGARATGTTCCCATTGAGGATG
GTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATGACCTTT CAAGAGGAAARAGATCCCCTCATTGATTAAAACACT CCAARNTAR
GCTTTGTAGTAAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAGAGTTGTGTCTCATCCG
GCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGGTGT GTGAGAAATAARAACAGGGAARATATGTATATCAGARAGGTGCTTGAA
GATCTGACCATGGATGAACATGT CACAAGGGT TCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGACACCCAGA
GGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATTTGCATCTCATTGAGCAACTCTTTTGAGCTGGGTG
TTTGGGTTTTAGCAGAACCTGT GAAAGGARAGAACGAGAGTAATTCGGCTGT TAGGCACTTARATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAAT CTGT GAGGCGACTGTACCCCAAAATCTT
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TGAGGATCAGTTGCTCCCATTCATGTCTGATGTGAGCT CAAARRATAT GAGATGGAGTCCCAGGATTARATTCCTTGACCTTTGTG
TGCTGATTGACAT CAACTCAGAGTCTTTGTCACTCATTTCTCATGT TGTCAAATGGAAGAGGGACGAACATTACACTGTGCTGTTT
TCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTAGTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTT
TTTGAAGCAAGTGTATTTCGAAT CATTTGTACGAGAGT TTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGGTTCCCCCATA
AGGACATGATGCCATCTGAAGAT GGCGCTGAAGCACTGGGACCCTTCCAATCATTTATTTTGARAGT GGTGAACAAGARAATAGAG
AGGCCCATGTTTAGGAATGACTTGCAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATGTT
AATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAAT CTTTAAGAGATTTGTGGGATTACATGCTCAGCAGCACAGAGGGGATAT
TGGAGTTCTCAAT CACAGTGGATTTCACACACAACCAGARCAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTARA
TGCCAATTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCT TCAAAGGTGAGGTTGACAGGAGATTAT TAGATGA
GTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCGAATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACA
TGGAAGACCCTTTGACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATT CTGAATGAGAT CAAATCTACTGAC
TTTGAGAGGATAGGGCCTGAGTGGGAACCTGT GCCTCTGACCATAAGGAAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTT CAGAA
TATCTCT GTGARATTGGAGACARAGGACATGAGEGTCTTTCTGGCAGAGCTCCAGGGCTGTGCARAAATTGETGATGTCCTCGGCA
GCCTCCTCCTGCACCGATT CAGAACTGGTGAGCACTTGATGGAGT CAGAAATAAGTACAGTTCTTCAGGAGCTCTGCATGGACAGA
TCCGTCATGCTGACACCATTATCTTTTGTGCCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCARAGAACAC
TGTAATGTATGAGACAACTGGGGGCAGGTTCAGACT CAAGGGCAAATCCTGTCGACGATTGGCTGGCGEGAGCGEGTGGCCGAGGAGA
TCGACTAG
(SEQ ID NO: 19}

#1#%F=LCMV P52-WE (L) LP

MDETIADLRELCLNYIEQDERLSROKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGCIHNHDDKSVETILIDSGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDTNKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSS
QDEKVFEESEYFRLCESLKTTVDKRSGMDSMKI LKDARS FHNDEIMKMCHDGVNPNMSCDDVVFGINSFEFGRFRRDLLNGKLKRNF
QKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFITAETHGHERGSDANTEYERLLSMLNKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSISKGLENDKHWVGCCYSSVNDRLVSLOSTKEEFMRLLKNRRKS RVHKKASLDELFRVSINEFIAKIQKCLSTVGL
SFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHYTKFEDYTFOPNIEQLRGLOSLRKLSSVCLALTN SMKT SSVARLRONQLGS
VRYQVVECKEVFCQIIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMI SWIRSCPDLKDS
LIDIETALRTLILIMLTNPTKRNOKQVONIRYLVMAIVSDEFSSTSLMDKLKEDLITPAEKVVYRLLRFLIRTIFGTGEKVLLSAKFE
KEMLNVSYLCHLITKET PDRLTDQIKCFEKFFEPKSEFGFFVNPKETITPEEECVFYEQMKKFTGKDIDCQHSTPGVNLEI FSMMV
SSFNNGTLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQITEGFMRKQKYKLRHSDYEYK
VSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRSLEDKVS STITRYNRGTRLNEGQGEGEFKNTKGLHALQITILSGKRAY
LRKVILSEISFHLVEDFDPSCLTNDDMRFICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWFSCMEMI LLOMNAN
AYSGKYRHMOROSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKCMSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLVEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNYSMDH SKWGPMMCPFLFLMLLONLKL
GDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKS YVKSKLKLLKGSGTTVTERI FREYFEMGVVPSHISSLIDMGQGILHNA
SDFYGLISERFINYCIGVIFGERPEAYTSSDDOITLFDKRLSDLVDSDPEEVLVLLEFHSHLSGLINKFISPKSVVGRFAAEFKSR
FYVWGEEVPLLTKFVSAALANVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKYANFPLDPFLLNTHTDVKDWLDG
SRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECNEEFFLDLFNREKKEAILQLGEI LGLEDDLNELASINWINLNEMFPLRM
VLROKVVYPSVMT FQEEKI PSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCVS SGFIGLCKTLGSRCVRNKNRENMYIRKVLE
DLTMDEHVTRVHKQDGVMLYICDKQRHPEAHRDHINLLRPLLWDYICISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVAR
KPESSRLLEDKVSLNHVIQSVRRLYPKIFEDQLLPEMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDEHYTVLE
SDLVNSHQRSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATART LGNFSWFPHKDMMP SEDGAEALGPFQSFILKVVNKKIE
RPMFRNDLOFGEGWFSYRVGDVVCNAAMLIKQGLTDPKAFKS LRDLWDYMLSSTEGILEFSITVDETHNQNNTDCLRKFSLIFVVK
CQLOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVFDIRSEEFEDYMEDPLTLGDS LELELIGSRRILNEIKSTD
FERIGPEWEPVPLTIRKGALFEGRNEFVONI SVKLETKDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEI STVLOQELCMDR
SVMLTPLSFVPDWEFTFRDCRLCFSRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 20}
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C. HE b hkss ARt X % & (LCMV)F&#k Armstrong 53b

KB m b Bk 45 AN T IR K R A(LCMV)Z-#R Armstrong 53b
KR 1-3376 RE&=S
LCMV Armstrong S-IX £

CGCACCGGGGATCCTAGGCTTTTTGGATTGCGCTTTCCTCTAGATCAACTGGGTGTCAGGCCCTATCCTACAGAAGGATGGGTCAG
ATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGAT CACGGGTAT
CAAGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTGGCATGTACG
GTCTTAAGGGACCCGACATTTACAAAGGAGT TTACCAATT TAAGTCAGTGGAGT TTGATATGTCACATCTGAACCTGACCATGCCC
AACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAATTGACCTTCACCAATGATTCCATCAT
CAGTCACAACTTTTGCAAT CTGACCTCTGCCTTCAATAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGAGCCTACACC
TCAGTAT CAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTGACATTCTCA
AATGCACAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAGTCCTAGATATGTTTAGAACTGCCTT CGGGGGGAAATACAT
GAGGAGTGGCTGGGGCTGGACAGGCTCAGATGGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAAAATA
GAACCTGGGARAACCACTGCACATATGCAGGTCCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAGTTCTTCACT
AGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAAT CCAGGTGGTTAT TGCCTGACCAAATGGAT
GATTCTTGCTGCAGAGCTTAAGT GTTT CGGGAACACAGCAGTTGCGAAATGCAATGTAAATCATGAT GAAGAATTCTGTGACATGC
TGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGTTCAAAGAGGACGTAGAATCTGCCTTGCACT TATTCAAAACAACAGTG
AATTCTTTGATTT CAGATCAACTACTGAT GAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACTCAAAGTTTTG
GTACCTAGAACATGCARRAGACCGGCGARAACTAGTGTCCCCAAGCTGCTGGCTTEGTCACCAATGETTCTTACTTAAATGAGACCCACT
TCAGTGATCAAAT CGAACAGGAAGCCGATAACATGATTACAGAGAT GTTGAGGAAGGATTACATAAAGAGGCAGGGGAGTACCCCC
CTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGT CAGCATCTTCCTGCACCTTGTCAAAATACCARCACACAG
GCACATAA A AGGTGGCTCATGTCCARAGCCACACCGATTAARCCARCARAGGARATTTGTAGTTCTGGTGCATTTARGGTGCCTGGTG
TAARAACCGTCTGGAAAAGACGCTGAAGAACAGCGCCTCCCTGACT CTCCACCTCGARAGAGGTGGAGAGT CAGGGAGGCCCAGAG
GGTCTTAGAGTGTCACAACATTTGGGCCTCTARAAATTAGGTCATGT GGCAGAATGTTGTGAACAGTTTTCAGAT CTGGGAGCCTT
GCTTTGGAGGCGCTTTCAAAAAT GATGCAGT CCATGAGTGCACAGTGCGGGGTGATCTCTTTCTTCTTTTTGTCCCTTACTATTCC
AGTATGCATCTTACACAACCAGCCATATTTGTCCCACACTTTGTCTTCATACTCCCTCGAAGCTTCCCTGGTCATTT CAACATCGA
TAAGCTTAATGTCCTTCCTATTCTGTGAGTCCAGAAGCTTTCTGATGTCAT CGGAGCCTTGACAGCTTAGAACCATCCCCTGCGGA
AGAGCACCTATAACTGACGAGGT CAACCCGGGTTGCGCATTGAAGAGGTCGGCAAGAT CCATGCCGTGTGAGTACTTGGAATCTTG
CTTGAATTGTTTTTGAT CAACGGGTTCCCTGTAAAAGT GTATGAACTGCCCGTTCTGTGGTTGGAAAATTGCTATTTCCACTGGAT
CATTAAATCTACCCTCAATGTCAATCCATGTAGGAGCGTTGGGGTCAATTCCTCCCATGAGGT CTTTTAAAAGCATTGTCTGGCTG
TAGCTTAAGCCCACCTGAGGTGGACCTGCTGCTCCAGGCGCTGGCCTGGGTGAGTTGACTGCAGGTTTCTCGCTTGTGAGATCAAT
TGTTGTGTTTTCCCATGCTCTCCCCACAATCGATGTTCTACAAGCTATGTATGGCCATCCTT CACCTGAAAGGCAAACTTTATAGA
GGATGTTTTCATAAGGGTT CCTGTCCCCAACTTGGTCTGAAACAAACATGTTGAGTTTTCTCTTGGCCCCGAGAACTGCCTTCAAG
AGGTCCTCGCTGTTGCTTGGCTTGATCAARATTGACTCTAACATGTTACCCCCATCCARCAGGGCTGCCCCTGCCTTCACGGCAGC
ACCAAGACTAAAGTTATAGCCAGARATGTTGATGCTGGACTGCTGTTCAGTGATGACCCCCAGAACTGGGTGCTTGT CTTTCAGCC
TTTCAAGATCATTAAGATTTGGATACT TGACTGTGTAAAGCAAGCCAAGGT CTGTGAGCGCTTGTACAACGTCATTGAGCGGAGTC
TGTGACTGTTTGGCCATACAAGCCATAGT TAGACTTGGCATTGTGCCAAATTGATTGTTCAARAGTGATGAGTCTTTCACATCCCA
AACTCTTACCACACCACTTGCACCCTGCTGAGGCTTTCTCAT CCCAACTATCTGTAGGAT CTGAGAT CTTTGGTCTAGTTGCTGTG
TTGTTAAGTTCCCCATATATACCCCTGAAGCCTGGGGCCTTTCAGACCTCATGATCTTGGCCTTCAGCTTCTCAAGGTCAGCCGCA
AGAGACATCAGTT CTTCTGCACTGAGCCT CCCCACTTTCAAAACATTCTTCTTTGATGTTGACT TTAAATCCACAAGAGAATGTAC
AGTCTGGTTGAGACTTCTGAGTCTCTGTAGGTCTTTGTCATCTCTCTTTTCCTTCCTCATGATCCTCTGAACATTGCTGACCTCAG
AGAAGTCCAACCCATTCAGAAGGTTGGTTGCATCCTTAATGACAGCAGCCTTCACATCTGATGTGAAGCTCTGCAATTCTCTTCTC
AATGCTTGCGTCCATTGGAAGCT CTTAACTTCCTTAGACAAGGACATCTTGTTGCTCAATGGTTTCT CAAGACAAAT GCGCAATCA
ARTGCCTAGGATCCACTGTGCG

(SEQ ID NO: 21}
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B fm P Bk 24 DA Ji K R 4 (LCMV)Z:#k Armstrong 53b
kR 1-7228 EE&=L
LCMV Armstrong L-X &

CGCACCGGGGATCCTAGGCGTTTAGTTGCGCTGTTTGGTTGCACAACTTTCTTCGTGAGGCT GTCAGAAGT GGACCTGGCTGATAG
CGATGGGTCAAGGCAAGT CCAGAGAGGAGAAAGGCACCAATAGTACAARACAGGGCCGARMATCCTACCAGATACCACCTATCTTGGC
CCTTTAAGCTGCAAATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGATGCCATGACCACTACCTTTGCAGGCACTGTTTARACCT
TCTGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATTGAAGATAT CAACAGCCCCAAGCTCTCCAC
CTCCCTACGAAGAGTAACACCGTCCGGCCCCGGCCCCGACAARCAGCCCAGCACAAGGGAACCGCACGTCGCCCAACGCACACAGA
CACAGCACCCAACACAGAACACGCACACACACACACACACACACCCACACGCACGCGCCCCCACCACCGGGGGGLGLCCCCCCCCG
GGGGGCGGCCCCCCGGGAGCCCGGGCGGAGCCCCACGGAGATGCCCATCAGTCGATGTCCTCGGCCACCGACCCGCCCAGCCAATC
GTCGCAGGACCTCCCCTTGAGTCTAAACCTGCCCCCCACTGTTTCATACATCARAGTGCTCCTAGATTTGCTARAACARAGTCTGC
AATCCTTAAAGGCGAACCAGTCTGGCAAMAGCGACAGT GGAAT CAGCAGAATAGAT CTGTCTATACATAGT TCCTGGAGGATTACA
CTTATCTCTGAACCCAACARATGTTCACCAGTTCTGAATCGATGCAGGAAGAGCGTTCCCAAGGACATCACTAATCTTTTCATAGCC
CTCAAGTCCTGCTAGAAAGACTTTCATGTCCTTGGTCTCCAGCT TCACAATGATATTTTGGACAAGGTTTCTTCCTT CAAAAAGGG
CACCCATCTTTACAGTCAGTGGCACAGGCTCCCACTCAGGTCCAACTCTCTCARAGTCAATAGATCTAATCCCATCCAGTATTCTT
TTGGAGCCCAACAACTCAAGCTCAAGAGAATCACCAAGTATCAAGGGATCTTCCATGTAATCCTCARAACTCTTCAGATCTGATATC
AAAGACACCATCGTTCACCTTGAAGACAGAGT CTGTCCTCAGTAAGTGGAGGCATTCATCCAARCATTCTTCTATCTATCTCACCCT
TAAAGAGGTGAGAGCATGATAAAAGTTCAGCCACACCTGGATTCTGTAATTGGCACCTAACCAAGAATATCAATGAARATTTCCTT
AMACAGTCAGTATTATTCTGATTGTGCGTAAAGT CCACTGAAAT TGAARACT CCAATACCCCTTTTGTGTAGT TGAGCATGTAGTC
CCACAGATCCTTTAAGGATTTAAATGCCTTTGGGTTTGTCAGGCCCTGCCTAAT CAACATGGCAGCATTACACACAACATCTCCCA
TTCGGTAAGAGAACCACCCARAACCARACTGCAAAT CATTCCTAAACATAGGCCTCTCCACATTTTTGTTCACCACCTTTGAGACA
AATGATTGAAAGGGGCCCAGTGCCTCAGCACCATCTTCAGAT GGCATCATTTCT TTAT GAGGGAACCATGAMMATTGCCTAATGT
CCTGGTTGTTGCAACAAATTCTCGRACAMATGAT TCARRATACACCTGTTTTARGAAGTTCTTGCAGACATCCCTCGTGCTAACAR
CAAATTCATCAACCAGACTGGAGTCAGATCGCTGAT GAGAATTGGCAAGGTCAGAAAA CAGAACAGTGTAATGTTCATCCCTTTTC
CACTTAACAACAT GAGAAATGAGTGACAAGGATTCTGAGTTAATAT CAAT TAARACACAGAGGTCAAGGAATTTAATTCTGGGACT
CCACCTCATGTTTTTTGAGCTCATGTCAGACATAAATGGAAGAAGCTGATCCTCAAAGATCTTGGGATATAACCGCCTCACAGATT
GAATCACTTGGTT CAAATTCACTTTGT CCTCCAGTAGCCTTGAGCTCTCAGGCTTTCTTGCTACATAATCACATGGGTTTAAGTGC
TTAAGAGTTAGGTTCTCACTGTTATTCTTCCCTTTGGTCGGTTCTGCTAGGACCCAAACACCCAACT CAAAAGAGTTGCTCAATGA
AATACAAATGTAGTCCCARAGAAGAGGCCTTAARAAGGCATATATGATCACGGTGGGCTTCTGGATGAGACTGTTTGT CACAAATGT
ACAGCGTTATACCATCCCGATTGCAAACTCTTGTCACATGAT CATCTGTGGTTAGATCCTCAAGCAGCTTTTTGATATACAGATTT
TCCCTATTTTTGTTTCTCACACACCTGCTTCCTAGAGTTTTGCARAGGCCTATARAGCCAGATGAGATACAACTCTGGAAAGCTGA
CTTGTTGATTGCTTCTGACAGCAGCTTCTGTGCACCCCTTGTGAATTTACTACAAAGTTTGTTCTGGAGTGTCTTGATCAATGATG
GGATTCTTTCCTCTTGGARAGTCATCACTGAT GGATAAACCACCTTTTGTCTTAAAACCATCCTTAATGGGAACATTTCATTCARAA
TTCAACCAGTTAACATCTGCTAACTGATTCAGATCTTCTTCAAGACCGAGGAGGTCTCCCAATTGAAGAATGGCCTCCTTTTTATC
TCTGTTAAATAGGTCTAAGAAAAATTCTTCATTAAATT CACCATTTTTGAGCTTATGATGCAGTTTCCTTACAAGCTTTCTTACAA
CCTTTGTTTCATTAGGACACAGTTCCTCAATGAGTCTTTGTATTCTGTAACCTCTAGAACCATCCAGCCAATCTTTCACATCAGTG
TTGGTATTCAGTAGAAATGGATCCAAAGGGAANT TGGCATACTT TAGGAGGT CCAGTGTTCTCCTTTGGATACTATTAACTAGGGA
GACTGGGACGCCATTTGCGATGGCTTGATCTGCAAT TGTATCTATTGTTTCACAAAGTTGATGTGGCTCTTTACACTTGACATTGT
GTAGCGCTGCAGATACAAACTTTGTGAGARAGAGGGACTTCCTCCCCCCATACATAGAATCTAGATTTAAATTCTGCAGCGAACCTC
CCAGCCACACTTTTTGGGCTGATARATTTGTTTAACAAGCCGCTCAGATGAGAT TGGAATTCCAACAGGACAAGGACTTCCTCCGG
ATCACTTACAACCAGGTCACTCAGCCTCCTATCAAATARAGTGATCTGATCATCACTTGATGTGTAAGCCTCTGGTCTTTCGCCAA
AGATAACACCAATGCAGTAGTTGATGAACCTCTCGCTAAGCAAACCATAGAAGT CAGAAGCATTATGCAAGATTCCCTGCCCCATA
TCAATAAGGCTGGATATATGGGATGGCACTAT CCCCATTTCAARATATTGTCTGAAAATTCTCTCAGTAACAGTTGTTTCTGAACC
CCTGAGAAGTTTTAGCTTCGACT TGACATATGAT TTCATCATTGCATT CACAACAGGARAGGGGACCTCGACAAGCTTATGCATGT
GCCAAGTTAACAAAGTGCTAACATGATCTTTCCCGGAACGCACATACTGGTCATCACCTAGTTTGAGATTTTGTAGAAACATTAAG
ARCARRAMANTGGGCACATCATTGGTCCCCATTTGCTGTGATCCATACTATAGTTTAAGAACCCTTCCCGCACATTGATAGTCATTGA
CAAGATTGCATTTTCAAATTCCTTATCATTGTTTAAACAGGAGCCT GAAAAGARACT TGAAAMAGACTCAAAATAATCTTCTATTA
ACCTTGTGAACATTTTTGTCCTCARATCT CCAATATAGAGTTCTCTATTTCCCCCAACCTGCTCTTTATAAGATAGTGCAAATTTC
AGCCTTCCAGAGT CAGGACCTACTGAGGTGTATGATGTTGGTGATTCTTCTGAGTAGAAGCACAGATTTTTCAAAGCAGCACTCAT
ACATTTTGTCAACGACAGAGCTTTACTAAGGGACTCAGAATTACTTTCCCTCTCACTGATTCTCACGTCTTCTTCCAGTTTGTCCC
AGTCAAATTTGAAATTCARGCCTTGCCTTTGCATATGCCTGTATTTCCCTGAGTACGCATTTGCATTCATTTGCAACAGAATCATC
TTCATGCAAGAAAACCAAT CATT CTCAGAAAAGAACTTTCTACARAGGTTTTTTGCCATCTCATCGAGGCCACACTGATCTTTAAT
GACTGAGGTGAAATACAAAGGT GACAGCTCTGTGGAACCCTCAACAGCCTCACAGATAAATTTCATGTCATCATTGGTTAGACATG
ATGGGTCAAAGTCTTCTACTAAATGGARAAGATATTTCT GACAAGATAACTTTTCTTAAGTGAGCCATCTTCCCTGTTAGAATAAGC
TGTAAATGATGTAGTCCTTTTGTATTTGTAAGTTTTTCTCCATCTCCTTTGT CATTGGCCCTCCTACCTCTTCTGTACCGTGCTAT
TGTGGTGTTGACCTTTTCTTCGAGACTTTTGAAGAAGCTTGTCTCTTCTTCTCCATCARAACATATTTCTGCCAGGTTGTCTTCCG
ATCTCCCTGTCTCTTCTCCCTTGGAACCGATGACCAAT CTAGAGACTAACTTGGAAACTTTATATTCATAGTCTGAGTGGCTCAAC
TTATACTTTTGTTTTCTTACGAAACTCTCCGTAATTTGACTCACAGCACTAACAAGCAATTTGTTAARGTCATATTCCAGAAGTCG
TTCTCCATTTAGATGCTTATTAACCACCACACTTTTGTTACTAGCAAGATCTAATGCTGTCGCACAT CCAGAGTTAGTCATGGGAT
CTAGGCTGTTTAGCTTCTTCTCTCCTTTGAAAAT TAAAGTGCCGTTGTTAAATGAAGACACCATTAGGCTAAAGGCTTCCAGATTA
ACACCTGGAGTTGTATGCTGACAGTCAATTTCTTTACTAGTGAATCTCTTCATTTGCTCATAGAACACACATTCTTCCTCAGGAGT
GATTGCTTCCTTGGGGT TGACAAAAAMACCAANT TGACTTTT GGGCT CAAAGAACTTTTCAAAACATTTTATCTGAT CTGTTAGCC
TGTCAGGGGTCTCCTTTGTGATCARAT GACACAGGTAT GACACATT CAACATARATTTARATTTTGCACTCAACAACACCTTCTCA
CCAGTACCARAAAMATAGTTTTTATTAGGAATCTAAGCAGCTTATACACCACCTTCTCAGCAGGTGCGTGATCAGATCCTCCCTCAACTT
ATCCATTAATGAT GTAGATGAGAAAT CTGACACTATTGCCATCACCAAATATCTGACACTCTGTACCTGCTTTTGATTTCTCTTTG

1K]38 (45)

150



CN 117241812 A " B B M 34/45 BT

TTGGGTTGETGAGCATTAGCAACAATAGGGTCCTCAGTGCAACCTCAATGTCGGTGAGACAGTCTTT CAAATCAGGACATGATCTA
ATCCATGAAATCATGATGTCTATCATATTGTATAAGACCTCATCTGAAAAAATT GGTAAAAAGAACCTTTTAGGATCTGCATAGAA
GGAAATTAAATGACCATCCGGGCCTTGTATGGAGTAGCACCTTGAAGATTCTCCAGTCTTCTGGTATAATAGGTGGTATTCTTCAG
AGTCCAGTTTTATTACTTGGCAAAACACT TCTTTGCAT TCTACCACTTGATATCTCACAGACCCTATTTGATTTTGCCTTAGTCTA
GCAACTGAGCTAGTTTTCATACTGTTTGTTAAGGCCAGACAAMCAGATGATAATCTTCTCAGGCTCTGTATGTTCTTCAGCTGCTC
TGTGCTGGGTTGGAAATTGTAAT CTTCAAACTTCGTATAATACATTAT CGGGTGAGCT CCAATTTTCATAAAGTTCT CAAATTCAG
TGAATGGTATGTGGCATTCTTGCTCAAGGTGTTCAGACAGTCCGTAAT GCTCGAAACT CAGTCCCACCACTAACAGGCATTTTTGA
ATTTTTGCAATGAACTCACTAATAGACGCCCTAAACAATTCCTCAAAAGACACCTTTCTAAACACCTTTGACTTTTTTCTATTCCT
CAAAAGT CTAATGAACTCCTCTTTAGT GCTGT GAAAGCTTACCAGCCTATCATTCACACTACTATAGCAACAACCCACCCAGTGTT
TATCATTTTTTAACCCTTTGAATTTCGACTGT TTTATCAATGAGGAAAGACACAAAACATCCAGATT TAACAACTGTCTCCTTCTA
GTATTCAACAGTTTCAAACTCTTGACTTTGTTTAACATAGAGAGGAGCCTCTCATATTCAGTGCTAGTCTCACTTCCCCTTTCGTG
CCCATGGGTCTCTGCAGTTATGAATCT CATCAAAGGACAGGATTCCACTGCCTCCCTGCTTAATGTTARGATATCAT CACTATCAG
CAAGGTTTTCATAGAGCTCAGAGAATTCCTTGATCAAGCCTTCAGGGTTTACTTTCTGAAAGTTTCTCTTTAATTTCCCACTTTCT
AMTCTCTTCTAAACCT GCTGAAAAGAGAGTTTATTCCAAAAACCACATCAT CACAGCTCATGT TGGGGTTGATGCCTTCGTGGCA
CATCCTCATAATTTCATCATTATGAGTTGACCTCGCATCTTT CAGAATTTTCATAGAGTCCATACCGGAGCGCTTGT CGATAGTAG
TCTTCAGGGACTCACAGAGTCTARAATATTCAGACTCTTCAAAGACTTTCTCATTTTGGTTAGAATACTCCARAAGTTTGAATARAR
AGGTCTCTAAATTTGAAGTTTGCCCACTCTGGCATAAAACTATTAT CATAAT CACAACGACCATCTACTATTGGAACTAATGTGAC
ACCCGCAACAGCAAGGTCTTCCCTGATGCATGCCAATTTGTTAGTGTCCTCTATAAATTTCTTCTCAAAACTGGCTGGAGTGCTCC
TAACAAAMCACTCAAGAAGAATGAGAGAATTGTCTATCAGCTTGTAACCATCAGGAAT GATAAGTGGTAGT CCTGGGCATACAATT
CCAGACT CCACCAAAATTGTTTCCACAGACT TATCGTCGTGGTTGT GTGTGCAGCCACTCTTGTCTGCACTGTCTATTTCAATGCA
GCGTGACAGCAACTTGAGT CCCTCAAT CAGAACCATTCTGGGTTCCCTTTGT CCCAGARAGT TGAGTTTCTGCCTTGACAACCTCT
CATCCTGTTCTATATAGTTTAAACATAACTCT CTCAATTCTGAGATGATTTCATCCATTGCGCAT CARAAAGCCTAGGATCCTCGG
TGCG
(SEQ ID NO: 22}
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R T 2 R Bk 28 DA iR IR K g AR(LCMV)-& 7R Armstrong 53b
K B: 1-3376 K F&=S

xh: WBEEA2EGGP ALY

A F: GPC

LCMYV Armstrong GPC

ATGGETCAGAT TGTCACAATGTTTCAGGCTCTGCCTCACATCATCGATGAGGTCATCARACATTGTCATTATTGTGCTTATCGTGAT
CACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGTGGGATAT TCGCATTGATCAGT TTCCTACTTCTGGCTGGCAGGTCCTGTG
GCATGTACGGTCTTAAGGGACCCGACATTTACARAGGAGTTTACCAATTTAAGTCAGT GGAGTTTGATATGTCACATCTGAACCTG
ACCATGCCCAACGCATGTTCAGCCAACAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAATTGACCTTCACCAATGA
TTCCATCATCAGTCACAACTTTTGCAATCTGACCTCTGCCTT CAATAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGA
GCCTACACCTCAGTATCAGAGGGAACT CCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTG
ACATTCTCAAATGCACAAAGT GCTCAGAGCCAGTGTAGAACCTT CAGAGGTAGAGT CCTAGATATGT TTAGAACTGCCTTCGGGGG
GARATACATGAGGACGTGGCTGGGECTGEACAGGCTCAGATGGCAAGACCACCTEGGTGTAGCCAGACGAGTTACCAATACCTGATTA
TACARAATAGAACCTGGGAARACCACTGCACATATGCAGGTCCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGARGACTAAG
TTCTTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTT CAGGGGTGGAGRATCCAGGTGGTTATTGCCTGAC
CAAATGGATGATTCTTGCTGCAGAGCTTAAGT GTTTCGGGAACACAGCAGTTGCGAAATGCAATGTAAATCATGATGARAGAATTCT
GTGACATGCTGCGACTAATTGACTACAACAAGGCTGCTTTGAGTAAGT TCAAAGAGGACGTAGAATCTGCCTTGCACTTATTCAAA
ACAACAGTGAATTCTTTGATTTCAGAT CAACTACTGATGAGGAACCACTTGAGAGATCTGAT GGGGGTGCCATATTGCAATTACTC
AMAGTTTTGGTACCTAGAACATGCAAAGACCGGCGAMCTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATG
AGACCCACTTCAGTGAT CAAATCGAACAGGAAGCCGATAACATGAT TACAGAGATGTT GAGGAAGGATTACATAAAGAGGCAGGGG
AGTACCCCCCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGTCAGCATCTTCCTGCACCTTGTCAAAATACC
AACACACAGGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGT GGTGCATTTAAGG
TGCCTGGTGTAAAAACCGTCTGGAAAAGACGCTGA

(SEQ ID NO: 23}

#13F=LCMV Armstrong GPC

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGMYGLKGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGT SGLELTEFTNDSI ISHNFCNLTSAFNKKTFDHTLMSIVSSLALSIRGNSNYKAVSCDENNGITIQYNL
TFSNAQSAQSQCRTFRGRVLDMFRTAFGGKYMRSGWGHTGSDGKTTHWCSQTSYQYLIIQNRTWENHCTYAGPFGMSRILLSQEKTK
FETRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCEGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKEDVESALHLFK
TTVNSLISDOLLMRNHLRDLMGVPYCNYSKEWYLEHAKTGET SVPKCWLVTNGSYLNETHFSDQI EQEADNMI TEMLRKDY IKRQG
STPLALMDLLMFSTSAYLVSIFLHLVKI PTHRHIKGGSCPKPHRLTNKGI CSCGAFKVPGVKTVWKRR

(SEQ ID NO: 24)
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R 2m R B 2A R K A 2R(LCMV)-4-%% Armstrong 53b
kiR 1-3376 RE&=S

Eh: BEA
A H: NP
LCMV Armstrong NP

ATGTCCTTGTCTAAGGAAGTTAAGAGCTTCCAATGGACGCAAGCAT TGAGAAGAGAAT TGCAGAGCTTCACATCAGATGTGAAGGC
TGCTGTCATTAAGGATGCAACCAACCTTCTGAATGGGTTGGACTTCTCTGAGGTCAGCARTGTTCAGAGGATCATGAGGAAGGAAA
AGAGAGATGACAARGACCTACAGAGACTCAGAAGTCTCAACCAGACTGTACATTCTCTTGTGGATTTARAGTCAACATCAAAGRAG
AATGTTTTGAAAGTGGGGAGGCTCAGTGCAGARGAACT GATGTCTCTTGCGGCTGACCTTGAGAAGCTGAAGGCCAAGATCATGAG
GTCTGAAAGGCCCCAGGCTTCAGGGGTATATATGGGGAACTTAACAACACAGCAACTAGACCARAGATCTCAGATCCTACAGATAG
TTGGGATGAGARAGCCT CAGCAGGGTGCAAGT GGTGTGGTAAGAGT TTGGGATGTGAAAGACTCATCACTTTTGAACAATCAATTT
GGCACAATGCCAAGTCTAACTATGGCTTGTAT GGCCAAACAGT CACAGACTCCGCTCAATGACGTTGTACAAGCGCT CACAGACCT
TGGCTTGCTTTACACAGTCAAGTATCCAAATCTTAATGATCTTGAARGGCTGARAGACARGCACCCAGTTCTGGGGGTCATCACTG
AACAGCAGTCCAGCATCAACATTTCTGGCTATAACTTTAGTCTTGGTGCTGCCGTGAAGGCAGGGGCAGCCCTGTTGGATGGGGGT
AACATGTTAGAGTCAATTTTGATCAAGCCAAGCAACAGCGAGGACCTCTTGARGGCAGTTCTCGGGGCCAAGAGAAAACTCAACAT
GTTTGTTTCAGACCAAGTTGGGGACAGGAACCCTTATGAAAACATCCTCTATARAGTTTGCCTT TCAGGTGAAGGAT GGCCATACA
TAGCTTGTAGAACATCGATTGTGGGGAGAGCATGGGARARCACAACAATTGATCTCACAAGC GAGAAACCT GCAGTCARCTCACCC
AGGCCAGCGCCTGGAGCAGCAGGTCCACCTCAGGTGGGCTTARGCTACAGCCAGACAATGCTTTTAAAAGACCTCAT GGGAGGAAT
TGACCCCAACGCTCCTACATGGATTGACATTGAGGGTAGATTTAATGATCCAGTGGAARTAGCAATTTTCCAACCACAGAACGGGC
AGTTCATACACTTTTACAGGGAACCCGTTGATCAAAAACAATTCAAGCAAGATTCCAAGTACTCACACGGCATGGATCTTGCCGAC
CTCTTCAATGCGCAACCCGGGTTGACCTCGTCAGTTATAGGTGCTCTTCCGCAGGGGATGGTTCTAAGCTGTCARGGCTCCGATGA
CATCAGAAAGCTTCTGGACTCACAGAATAGGAAGGACATTAAGCTTAT CGAT GTTGAARTGACCAGGGAAGCT TCGAGGGAGTATG
AAGACAARGTGTGGGACARATATGGCTGETTGTGTAAGATGCATACTGGAATAGTAAGGGACARAAAGAAGARAGAGATCACCCCG
CACTGTGCACTCATGGACTGCAT CATTTTTGARAGCGCCTCCARAGCARGGCTCCCAGATCT GAAAACTGTTCACAACATTCTGCC
ACATGACCTAATTTTTAGAGGCCCAAATGTTGTGACACTCTAR

(SEQ ID NO: 25}

#13F=LCMV Armstrong NP

MSLSKEVKS FQWTQALRRELOSFTSDVKAAVIKDATNLLNGLDFSEVSNVQRIMRKEKRDDKDLQRLRSLNQTVHSLVDLKSTSKK
NVLKVGRLSAEELMSLAADLEKLKAKIMRSERPQASGVYMGNLTTQQLDQRSQILOIVGMRKPQOGASGVVRVWDVKDS SLLNNQF
GTMPSLTMACMAKQSQTPLNDVVQOALTDLGLLYTVKYPNLNDLERLKDKHPVLGVITEQQSSINI SGYNFS LGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKRKLNMFVSDQVGDRNPYENILYKVCLSGEGWPYIACRTSIVGRAWENTTIDLTSEKPAVNSP
RPAPGAAGP POQVGLSYSQOTMLLKDLMGGI DPNAPTWIDIEGRFNDPVEIAIFQPONGOFIHEYREPVDOKQFKODSKYSHGMDLAD
LENAQPGLTSSVIGALPOGMVLSCQGSDDIRKLLDSQNRKDI KLIDVEMTREAS REYEDKVWDKYGWLCKMHTGIVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL
(SEQ ID NO: 26}

A 2l O AR 2E A TR K R FE(LCMV)-&#& Armstrong 53b
KR 1-7228 R &=L
=F %ﬁ’é‘ﬁ'ﬁ Z

LCMYV Armstrong ZP
ATGGGTCAAGGCAAGTCCAGAGAGGAGAARGGCACCAATAGTACAAACAGGGCCGAAATCCTACCAGATACCACCTATCTTGGCCC
TTTAAGCTGCAAATCTTGCTGGCAGAAAT TTGACAGCTTGGTAAGATGCCAT GACCACTACCTTTGCAGGCACTGTTTAAACCTTC
TGCTGTCAGTATCCGACAGGTGTCCTCTTTGTARATATCCATTACCARCCAGATTGARGATATCAACAGCCCCAAGCTCTCCACCT
CCCTACGAAGAGTAA

(SEQ ID NO: 27}

#11F=LCMYV Armstrong ZP
MGQGKSREEKGTNSTNRAEILPDTTYLGPLSCKSCWOKFDSLVRCHDHYLCRHCLNLLLSVSDRCPLCKYPLPTRLKI STAPSSPP
PYEE

(SEQ 1D NO: 28)
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AR 2w R Bk 24 AN R K R A (LCMV )4 PR Armstrong 53b
B 1-7228 K E=L

%@ : RNA 5549 RNA 48 L

XAE: LP

LCMV Armstrong LP

ATGGATGARATCATCTCAGAATT GAGAGAGTTATGTTTARACTATATAGAACAGGATGAGAGGTTGT CAAGGCAGAAACTCAACTT
TCTGGGACAAAGGGAACCCAGAATGGTTCTGATTGAGGGACT CAAGTTGCTGTCACGCTGCATTGAAATAGACAGTGCAGACAAGA
GTGGCTGCACACACAACCACGACGATAAGTCTGTGGAAACAATTTTGGTGGAGT CTGGAATTGTATGCCCAGGACTACCACTTATC
ATTCCTGATGGTTACAAGCTGATAGACAATTCTCTCATTCTTCTTGAGTGTTTTGT TAGGAGCACTC CAGCCAGT TTTGAGAAGAA
ATTTATAGAGGACACTAACAAATTGGCATGCATCAGGGAAGACCTTGCTGTTGCGGGTGTCACATTAGT TCCAATAGTAGATGGTC
GTTGTGATTATGATAATAGTTTTATGCCAGAGTGGGCAAACT TCAAAT TTAGAGACCTTTTATTCAAACTTTTGGAGTATTCTAAC
CAARATGAGAAAGTCTTTGAAGAGT CTGAATATTTTAGACTCTGTGAGTCCCTGAAGACTACTATCGACAAGCGCTCCGGTATGGA
CTCTATGAARATT CTGARAGATGCGAGGTCAACTCATAATGATGAAATTATGAGGATGTGCCACGAAGGCATCAACCCCAACATGA
GCTGTGATGATGTGGTTTT TGGAATAAACTCTCTTTTCAGCAGGTTTAGAAGAGATTTAGAAAGT GG GAAATTARAAGAGAAACTTT
CAGARAGTAAACCCTGAAGGCTTGATCAAGGAATTCTCTGAGCTCTAT GAAARCCTTGCTGATAGTGATGATATCTTAACATTAAG
CAGGGAGGCAGTGGAATCCTGTCCTTTGATGAGATTCATAACTGCAGAGACCCATGGGCACGAAAGG GGAAGTGAGACTAGCACTG
AATATGAGAGGCTCCTCTCTATGTTAAACAAAGT CAAGAGTTTGAAACTGTTGAATACTAGAAGGAGACAGTTGTTARATCTGGAT
GTTTTGTGTCTTTCCTCATTGATAAAACAGT CGAAATT CAAAGGGT TAAAAAATGATAAACACT GGG TGGGTTGTTGCTATAGTAG
TGTGAATGATAGGCTGGTAAGCT TTCACAGCACTAAAGAGGAGT TCATTAGACT TTTGAGGAATAGAARAAAGT CAAAGGTGTTTA
GAAAGGTGTCTTTTGAGGAAT TGTTTAGGGCGTCTATTAGTGAGTTCATTGCAAAAAT TCAARAATGCCTGTTAGTGGTGGGACTG
AGTTTCGAGCATTACGGACTGTCTGAACACCTTGAGCAAGAATGCCACATACCATTCACTGAATTTGAGAACTTTATGAAAATTGG
AGCTCACCCGATAATGTATTATACGAAGT TTGAAGATTACAATTTCCAACCCAGCACAGAGCAGCTGAAGAACATACAGAGCCTGA
GAAGATTATCATCTGTTTGTCTGGCCTTAACAAACAGTATGAARACTAGCTCAGTTGCTAGACTAAGGCAAAATCAAATAGGGTCT
GTGAGATATCAAGTGGTAGAATGCAAAGAAGTGTTTTGCCAAGTAATARAACTGGACT CTGAAGAATACCACCTATTATACCAGAA
GACTGGAGAATCTTCAAGGTGCTACTCCATACAAGGCCCGGATGGTCATTTAATTTCCTTCTATGCAGATCCTAAAAGGTTCTTTT
TACCAATTTTT TCAGAT GAGGTCTTATACAATATGATAGACATCATGATTTCATGGAT TAGATCATGTCCTGATTTGARAGACTGT
CTCACCGACATTGAGGTTGCACT GAGGACCCTATTGTTGCTAATGCTCACCAACCCAACAAAGAGAAAT CAAAAGCAGGTACAGAG
TGTCAGATATTTGGTGATGGCAATAGT GTCAGATTTCT CATCTACATCATTAATGGATAAGT TGAGGGAGGATCTGATCACACCTG
CTGAGAAGGTGGTGTATAAGCTGCT TAGAT TCCTAATARRAACTATTTTTGGTACTGGTGAGAAGGT GTTGTTGAGT GCAAAATTT
AAMATTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACARRGGAGACCCCTGACAGGCTAACAGATCAGATAAAATGTTTTGA
AAAGTTCTTTGAGCCCARAAGTCARTTTGGTTTTTTTGTCAACCCCAAGGAAGCAATCACTCCTGAGGAAGAATGTGTGTTCTATG
AGCAAATGAAGAGATTCACTAGTAAAGAAATTGACTGT CAGCATACAACT CCAGGTGTTAATCTGGAAGCCTTTAGCCTAATGGTG
TCTTCATTTAACARCGGCACTTTAATTTT CAAAGGAGAGRAGAAGCTARACAGCCTAGATCCCATGACTAACTCTGGATGTGCGAC
AGCATTAGATCTTGCTAGTAACAMAAGTGTGGTGGTTAATAAGCAT CTAAAT GGAGAACGACTTCTGGAATATGACT TTAACARAT
TGCTTGTTAGTGCTGTGAGTCAAAT TACGGAGAGTTTCGTAAGAAAACAAAAGTATAAGTTGAGCCACTCAGACTAT GAATATAAA
GTTTCCAAGTTAGTCTCTAGATTGGTCATCGGTTCCAAGGGAGAAGAGACAGGGAGAT CGGARGACAACCTGGCAGARATATGTTT
TGATGGAGAAGAAGAGACAAGCTTCTTCAAAAGTCT CGAAGAAAAGGT CAACACCACAATAGCACGGTACAGAAGAGGTAGGAGGG
CCAATGACARAAGGAGAT GGAGAARAACT TACARATACARAAGGACTACATCATTTACAGCTTATTCTAACAGGGAAGATGGCTCAC
TTARGAARAAGT TATCT T GT CAGAAATAT CTTTCCAT TTAGTAGAAGACTTTGACCCAT CATGTCTAACCAATGAT GACATGARATT
TATCTGTGAGGCTGTTGAGGGTTCCACAGAGCTGTCACCTTTGTATTTCACCTCAGTCATTARAGAT CAGT GTGGCCTCGATGAGA
TGGCAAARAACCTTTGTAGARAGTTCTTTTCTGAGAAT GATTGETTTTCTTGCATGARGATGATTCT GTTGCARATGAATGCARAT
GCGTACTCAGGGAAATACAGGCATATGCARAGGCAAGGCTTGAATTTCARAT TTGACT GGGACAAACTGGAAGAAGACGTGAGAAT
CAGTGAGAGGGAAAGTAATTCTGAGTCCCTTAGTAAAGCTCTGTCGTTGACARAATGTATGAGT GCT GCTTTGAAAAATCTGTGCT
TCTACTCAGAAGAATCACCAACATCATACACCTCAGTAGGTCCTGACT CTGGAAGGCTGAAATTTGCACTATCTTATARAGAGCAG
GTTGGGGGAAATAGAGAACTCTATATTGGAGATT TGAGGACAAAAATGTTCACAAGGT TAATAGAAGATTATTTTGAGTCTTTTTC
AAGTTTCTTTTCAGGCT CCTGT T TAAACAATGAT AAGGAATTTGARAATGCAATCTTGTCAATGACTATCAATGTGCGGGAAGGGT
TCTTAAACTATAGTATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTTTTGT TCTTAATGTTTCTACAAAAT CTCAAACTA
GGTGATGACCAGTATGTGCGTTCCGGGARAGATCATGTTAGCACTTTGTTAACT TGGCACATGCATAAGCTTGTCGAGGTCCCCTT
TCCTGTTGTGAATGCAATGAT GARATCATATGTCAAGT CGAAGCTARAACTT CTCAGGGGTT CAGAAACAACTGTTACTGAGAGAA
TTTTCAGACAATATTTTGAAAT GGGGATAGTGCCATCCCATATATCCAGCCTTATTGATAT GGGGCAGGGAAT CTTGCATAATGCT
TCTGACTTCTATGGTTTGCTTAGCGAGAGGTTCATCAACTACTGCATTGGTGTTATCTTTGGCGAAAGACCAGAGGCTTACACATC
AAGTGATGATCAGATCACTTTATTTGATAGGAGGCTGAGTGACCTGGT TGTAAGTGAT CCGGAGGAAGTCCTTGTCCTGTTGGAAT
TCCAATCTCATCTGAGCGGCTTGTTAAACAAATTTATCAGCCCAAAAAGTGTGGCTGGGAGGTTCGCTGCAGAATTTAAAT CTAGA
TTCTATGTATGGGGGGAGGAAGT CCCTCTTCTCACAAAGTTTGTAT CTGCAGCGCTACACAATGTCAAGTGTAAAGAGCCACATCA
ACTTTGTGAAACAATAGATACAATTGCAGATCAAGCCATCGCARATGGCGTCCCAGTCTCCCTAGTTAATAGTATCCARAGGAGAA
CACTGGACCTCCTARAGTATGCCAATTTCCCTTTGGAT CCATTTCTACTGAATACCARCACTGATGT GAAAGATTGGCTGGATGGT
TCTAGAGGTTACAGAATACAAAGACTCATTGAGGAACT GTGT CCTAATGAAACAAAGGTTGTAAGAAAGCTTGTAAGGAAACTGCA
TCATAAGCTCAAAAATGGETGAATTTAATGAAGAATTTTTCTTAGACCTATTTAACAGAGATARAAAGGAGGCCATTCTTCAATTGG
GAGACCTCCTCGGTCTTGAAGAAGAT CTGAAT CAGT TAGCAGATGTTAACT GGTTGAAT TTGAATGARATGTTCCCATTAAGGATG
GTTTTAAGACAAAAGGTGGTTTATCCATCAGT GATGACTTTCCAAGAGGAAAGAAT CCCATCATTGATCAAGACACT CCAGAACAA
ACTTTGTAGTAAATTCACAAGGGGTGCACAGARGCTGCTGTCAGAAGCAATCARCAAGTCAGCTTTCCAGAGTTGTATCTCATCTG
GCTTTATAGGCCTTTGCAAAACTCTAGGAAGCAGGT GTGTGAGAAACAAAAATAGGGARAATCTGTATATCARAAAGCTGCTTGAG
GATCTAACCACAGATGATCATGTGACAAGAGTTTGCAATCGGGATGGTATAACGCTGTACATTTGTGACAAACAGTCTCATCCAGA
AGCCCACCGTGATCATATATGCCTTTTAAGGCCTCTTCTTTGGGACTACATTTGTATTTCATTGAGCAACTCTTTTGAGTTGGGTG
TTTGGGT CCTAGCAGAACCGACCAAAGGGAAGAATAACAGT GAGAACCTAACTCTTAAGCACTTAAACCCATGTGATTATGTAGCA
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AGARAGCCTGAGAGCTCAAGGCTACTGGAGGACARAGTGAAT TTGAACCAAGTGATTCAATCTGTGAGGCGGTTATATCCCARGAT
CTTTGAGGATCAGCTTCTTCCATTTAT GTCTGACAT GAGCTCAAAAAACATGAGGT GGAGTCCCAGAATTAAATTCCTTGACCTCT
GTGTTTTAATTGATATTAACTCAGAATCCTTGTCACTCATTT CTCATGTTGT TAAGTGGAAAAGGGATGAACATTACACTGTTCTG
TTTTCTGACCTTGCCAATTCTCATCAGCGATCTGACTCCAGT CTGGTTGATGAATTTGTTGT TAGCACGAGGGATGT CTGCAAGAA
CTTCTTAARRACAGGTGTATTTTGAATCATTTGTTCGAGAATTTGTTGCARCAACCAGGACATTAGGCAATTTTTCATGGTTCCCTC
ATAAAGARATGATGCCATCTGAAGATGGTGCTGAGGCACTGGGCCCCTTTCAATCATTTGTCTCAAAGGTGGTGAACARAAATGTG
GAGAGGCCTATGTTTAGGAATGATTTGCAGTTTGGTTTTGGGTGGTTCTCTTACCGAATGGGAGATGTTGTGTGTAATGCTGCCAT
GTTGATTAGGCAGGGCCTGACAAACCCARAGGCATTTAAATCCTTAAAGGAT CTGTGGGACTACATGCTCAACTACACAAARGGGG
TATTGGAGTTTTCAATTTCAGT GGACTTTACGCACAAT CAGAATAATACTGACTGT TTAAGGARATTTTCATTGATATTCTTGGTT
AGGTGCCAATTACAGAATCCAGGTGTGGCTGAACTTTTATCATGCT CTCACCTCTTTAAGGGTGAGATAGATAGAAGAATGTTGGA
TGAATGCCTCCACTTACTGAGGACAGACTCTGTCTTCAAGGT GAACGATGGT GTCTTTGATATCAGATCTGAAGAGT TTGAGGATT
ACATGGAAGATCCCTTGATACTTGGTGATTCTCT TGAGCT TGAGTTGT TGGGCTCCAAAAGAATACT GGATGGGATTAGAT CTATT
GACTTTGAGAGAGTTGGACCTGAGTGGGAGCCTGTGCCACTGACTGTARAGATGGGTGCCCTTTTTGAAGGAAGAAACCTTGTCCA
AAATATCATTGTGAAGCTGGAGACCAAGGACATGAAAGTCTTTCTAGCAGGACT TGAGGGCTATGAAAAGATTAGTGATGTCCTTG
GGAACCTCTTCCTGCATCGATT CAGAACTGGT GAACATTTGTTGGGTT CAGAGATAAGTGTAATCCTCCAGGAACTATGTATAGAC
AGATCTATTCTGCTGATTCCACTGTCGCTTTTGCCAGACTGGTTCGCCTTTARGGATTGCAGACTTTGTTTTAGCAAATCTAGGAG
CACTTTGATGTATGAAACAGT GGGGGGCAGGTTTAGACTCAAGGGGAGGTCCTGCGACGATT GGCTGGGCGGETCGGTGGCCGAGG
ACATCGACTGA
(SEQ ID NO: 29)

#11F=LCMV Armstrong LP

MDEIISELRELCLNYIEQDERLSROKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGCTHNHDDKSVETILVESGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDTNKLACIREDLAVAGVTLVPIVDGRCDYDNS FMPEWANFKFRDLLFKLLEYSN
ONEKVFEESEYFRLCESLKTTIDKRSGMDSMKILKDARSTHNDEIMRMCHEGINPNMSCDDVVFGINSLFSRFRRDLESGKLKRNF
QKVNPEGLIKEFSELYENLADSDDILTLSREAVESCPLMRFITAETHGHERGSETSTEYERLLSMLNKVKSLKLLNTRRRQLLNLD
VLCLSSLIKQSKFKGLKNDKHWVGCCYSSVNDRLVSFHSTKEEFIRLLRNRKKSKVFRKVSFEELFRAS ISEFIAKIQKCLLVVGL
SFEHYGLSEHLEQECHIPFTEFENFMKIGAHP IMYYTKFEDYNFQPSTEQLKNIQSLRRLSSVCLALTNSMKTSSVARLRONQIGS
VRYQVVECKEVFCQVIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLYNMIDIMISWIRSCPDLKDC
LTPIEVALRTLLLLMLTNPTKRNQKQVOSVRYLVMAIVSDFSSTSLMDKLREDLITPAEKVVYKLLRFLIKTIFGTGEKVLLSAKF
KFMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSQFGFFVNPKEAITPEEECVEYEQMKRFT SKEIDCQHTTPGVNLEAFSLMV
SSFNNGTLIFKGEKKLNSLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITES FVRKQKYKLSHSDYEYK
VSKLVSRLVIGSKGEETGRSEDNLAEICFDGEEETSFFKSLEEKVNTTIARYRRGRRANDKGDGEKLTNTKGLHHLQLI LTGKMAH
LRKVILSEISFHLVEDFDPSCLTNDDMKFICEAVEGSTELSPLYFTSVIKDOCGLDEMAKNLCRKFFSENDWF SCMKMI LLOMNAN
AYSGKYRHMQROGLNFKFDWDKLEEDVRISERESNSESLSKALSLTKCMSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMFTRLIEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGFLNYSMDH SKWGPMMCPFLFLMFLONLKL
GDDQYVRSGKDHVSTLLTWAMHKLVEVPFPVVNAMMKS YVKSKLKLLRGSETTVTERI FRQYFEMGIVPSHISSLIDMGQGILHNA
SDFYGLLSERFINYCIGVIFGERPEAYTSSDDQITLFDRRLSDLVVSDPEEVLVLLEFQSHLSGLLNKFISPKSVAGRFAAEFKSR
FYVWGEEVPLLTKFVSAALANVKCKEPHOLCETI DT IADQAIANGVPVSLVNSIQRRTLDLLKYANFPLDPFLLNTNTDVKDWLDG
SRGYRIQRLIEELCPNETKVVRKLVRKLHHKLKNGEFNEEFFLDLENRDKKEAI LQLGDLLGLEEDLNQLADVNWLNLNEMFPLRM
VLROKVVYPSVMTFQEERI PSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCISSGFIGLCKTLGSRCVRNKNRENLYIKKLLE
DLTTDDHVTRVCNRDGITLYICDKQSHPEAHRDHICLLRPLLWDYICISLSNSFELGVWVLAEPTKGKNNSENLTLKHLNPCDYVA
RKPESSRLLEDKVNLNQVIQSVRRLYPKIFEDQLLPFMSDMS SKNMRWSPRIKFLDLCVLIDINSESLSLI SHVVKWKRDEHYTVL
FSDLANSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATTRTLGNFSWEFPHKEMMPSEDGAEALGPFQSEFVSKVVNENY
ERPMFRNDLOQFGEFGWESYRMGDVVCNAAMLI ROGLTNPKAFKS LKDLWDYMLNY TKGVLEFSISVDFTHNQNNTDCLRKFSLIFLY
RCQLONPGVAELLSCSHLFKGEIDRRMLDECLHLLRTDSVFKVNDGVFDIRSEEFEDYMEDPLILGDSLELELLGSKRILDGIRSI
DFERVGPEWEPVPLTVKMGALFEGRNLVONI IVKLETKDMKVFLAGLEGYEKISDVLGNLFLHRFRTGEHLLGSEISVILQELCID
RSILLIPLSLLPDWFAFKDCRLCFSKSRSTLMYETVGGRFRLKGRSCDDWLGGSVAEDID

(SEQ ID NO: 30)

%138 (41)
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D. KB amRPEBRE A REBE X FF (LCMV)FH 4% 13
R B R B 4 AN TR TR K R A (LCMV)dHR LT 13

kB 1-3377 RE=S

LCMV Ll 13 S-R &

GCGCACCGGGGAT CCTAGGCTTTTTGGATTGCGCTTTCCTCTAGAT CAACTGGGTGTCAGGCCCTATCCTACAGAAGGATGGGTCA
GATTGTGACAATGTTTGAGGCTCTGCC T CACATCAT CGATGAGGTGAT CAACATTGTCATTATTGTGCTTATCGTGATCACGGGTA
TCARGGCTGTCTACAATTTTGCCACCTGTGGGATATTCGCATTGAT CAGTTTCCTACTTCTGGCTGGCAGGTCCTGTGGCATGTAC
GGTCTTAAGGGACCCGACATTTACARAGCGAGTTTACCAATTTARAGT CAGTGGAGTTTGATATGTCACATCTGAACCTGACCATGCC
CAACGCATGTTCAGCCAMCAACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGRATTGACCTTCACCAATGATTCCATCA
TCAGTCACAACTTTTGCAATCTGACCTCTGCCTTCAACAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGAGCCTACAC
CTCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTGACATTCTC
AGATGCACAAAGT GCTCAGAGCCAGTGTAGAACCTT CAGAGGTAGAGT CCTAGATATGTTTAGAACT GCCTTCGGGGGGAANTACA
TGAGGAGTGGCTGGGGCTGGACAGGCT CAGAT GGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAARAT
AGAACCTGGGAAAACCACTGCACATATGCAGGTCCTTTTGGGATGT CCAGGATTCTCCTTTCCCAAGAGAAGACTAAGTTCCTCAC
TAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTTCAGGGGTGGAGAAT CCAGGTGGTTATTGCCTGACCAAATGGA
TGATTCTTGCTGCAGAGCTTAAGTGTTTCGGGARCACAGCAGTTGCGARATGCAATGTARAT CATGATGAAGAATTCTGTGACATG
CTGCGACTAAT TGACTACAACAAGGCTGCTTTGAGTAAGT TCAAAGAGGACGTAGAAT CTGCCTTGCACTTATTCAAAACAMCAGT
GAATTCTTTGATTTCAGATCAACTACT GATGAGGAACCACTTGAGAGATCTGATGGGGGTGCCATATTGCAATTACT CAAAGTTTT
GGTACCTAGAACATGCARAGACCGGCGARACTAGTGTCCCCARGTGCTGGCTTGTCACCAATGETTCTTACTTARATGAGACCCAC
TTCAGTGACCAAATCGAACAGGAAGCCGATAACATGAT TACAGAGATGTTGAGGAAGGAT TACATAAAGAGGCAGGGGAGTACCCC
CCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGT CAGCATCTTCCTGCACCTTGTCARARATACCAACACACA
GGCACATAAAAGGTGGCTCATGT CCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATT TAAGGTGCCTGGT
GTARRAACCGTCTGGAARRAGACGCTGAAGAACAGCGCCTCCCTGACTCTCCACCTCGARAGAGETGGAGAGTCAGGGAGGCCCAGA
GGGTCTTAGAGTGTCACAACATTTGGGCCTCTARAARATTAGGTCATGTGGCAGAATGTTGTGAACAGTTTTCAGATCTGGGAGCCT
TGCTTTGGAGGCGCTTTCAAAAATGAT GCAGT CCATGAGTGCACAGTGCGGGGTGATCTCTTTCTTCTTTTTGTCCCTTACTATTC
CAGTATGCATCTTACACAACCAGCCATATTTGTCCCACACTTTGTCTTCATACTCCCTCGAAGCTTCCCTGETCATTTCAACATCG
ATAAGCTTAATGTCCTTCCTATTCTGTGAGTCCAGAAGCTTTCTGATGTCAT CGGAGCCTTGACAGCTTAGAACCAT CCCCTGCGG
AAGAGCACCTATAACTGACGAGGTCAACCCGGGTTGCGCATT GAAGAGGTCGGCAAGATCCATGCCGTGTGAGTACTTGGAATCTT
GCTTGAATTGTTTTTGATCAACGGGTTCCCTGTAAAAGTGTATGAACTGCCCGTTCTGTGGT TGGAARATTGCTATTTCCACTGGA
TCATTAAATCTACCCTCAATGTCAATCCATGTAGGAGCGTTGGGGT CAATTCCTCCCATGAGGTCTTTTAAAAGCATTGTCTGGCT
GTAGCTTAAGCCCACCTGAGGTGGACCTGCTGCTCCAGGCGCTGGCCTGGGTGAATTGACTGCAGGTTTCTCGCTTGTGAGATCAA
TTGTTGTGTTTTCCCATGCTCTCCCCACAATCGATGTTCTACAAGCTATGTATGGCCATCCTTCACCTGAAAGGCAAACTTTATAG
AGGATGTTTTCATAAGGGTTCCTGTCCCCAACTTGGTCTGAARCAAACATGTTGAGTTTTCTCTTGGCCCCGAGAACTGCCTTCAA
GAGGTCCTCGCTGTTGCTTGGCTTGATCAARAATTGACTCTAACATGTTACCCCCATCCAACAGGGCTGCCCCTGCCTTCACGGCAG
CACCAAGACTAAAGTTATAGCCAGAAATGTTGATGCTGGACT GCTGTTCAGT GATGACCCCCAGAACTGGGTGCTTGTCTTTCAGC
CTTTCAAGATCATTAAGATTTGGATACTTGACTGTGTARAGCARGCCAAGGTCTGTGAGCGCTTGTACAACGTCATT GAGCGGAGT
CTGTGACTGTTTGGCCATACAAGCCATAGTTAGACTTGGCATTGTGCCARATTGATTGT TCAAAAGT GATGAGTCTTTCACATCCC
AAACTCTTACCACACCACTTGCACCCTGCTGAGGCTTTCTCATCCCAACTAT CTGTAGGATCTGAGATCTTTGGTCTAGTTGCTGT
GTTGTTAAGTTCCCCATATATACCCCTGAAGCCTGGGGCCTTTCAGACCTCATGATCTTGGCCTTCAGCTTCTCAAGGTCAGCCGC
AAGAGACATCAGTTCTTCTGCACTGAGCCTCCCCACTTTCAARACATTCTTCTTTGATGTTGACT TTAAAT CCACAAGAGAATGTA
CAGTCTGGTTGAGACTTCTGAGTCTCTGTAGGTCTTTGTCATCTCTCTTTTCCTTCCTCATGATCCTCTGARCATTGCTGACCTCA
GAGAAGTCCAACCCATTCAGAAGGTTGGT TGCATCCTTAATGACAGCAGCCTTCACAT CTGATGTGAAGCTCTGCAATTCTCTTCT
CAATGCTTGCGTCCATTGGAAGCTCTTAACTTCCTTAGACAAGGACATCTTGTTGCTCAATGGTTTCTCAAGACAAATGCGCAATC
ARATGCCTAGGATCCACTGTGCG

(SEQ ID NO: 31}

K138 (47)
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LCMV £ 13 L-F#&

GCGCACCGGGGAT CCTAGGCGTTTAGTTGCGCTGTTTGGTTGCACAACTTTCTTCGTGAGGCTGTCAGAAGTGGACCTGGCTGATA
GCGATGGGTCAAGGCAAGTCCAGAGAGGAGAAAGGCACCAATAGTACARACAGGGCCGARATCCTACCAGATACCACCTATCTTGG
CCCTTTAAGCTGCARATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGATGC CATGACCACTACCTTTGCAGGCACTGTTTAAACC
TTCTGCTGTCAGTATCCGACAGGTGTCCTCTTTGTAAATATCCATTACCAACCAGATT GAAGATATCAACAGCCCCAAGCTCTCCA
CCTCCCTACGAAGAGTAACACCGTCCGGCCCCGGCCCCGACAAMCAGCCCAGCACAAGGGAACCGCACGTCACCCAACGCACACAG
ACACAGCACCCAACACAGAACACGCACACACACACACACACACACCCACACGCACGCGCCCCCACCACCGGGGGGCGCCCCCCCCC
GGGGGGCGGCCCCCCGGGAGCCCGEGCGGAGCCCCACGGAGATGCCCATCAGTCGATGTCCTCGGCCACCGACCCGCCCAGCCAAT
CGTCGCAGGACCTCCCCTTGAGT CTAAACCTGCCCCCCACTGTTTCATACAT CARAGTGCTCCTAGATTTGCTARAAACARAAGTCTG
CAATCCTTARAAGGCGAACCAGTCTGGCAAAAGCGACAGTGGAAT CAGCAGAATAGATCTGTCTATACATAGTTCCTGGAGGATTAC
ACTTATCTCTGAACCCAACAAATGTTCACCAGTTCTGAATCGATGCAGGAAGAGGTTCCCARAGGACATCACTAATCTTTTCATAGC
CCTCAAGTCCTGCTAGAAAGACT TTCATGTCCTTGGTCTCCAGCTT CACAATGATATT TTGGACAAGGTTTCTTCCTTCAAAMAGG
GCACCCATCTTTACAGT CAGTGGCACAGGCTCCCACTCAGGTCCAACTCTCTCAAAGT CAATAGATCTAATCCCATCCAGTATTCT
TTTGGAGCCCAACAACTCAAGCT CAAGAGAATCACCAAGTAT CAAGGGATCTTCCATGTAATCCTCARACTCTTCAGATCTGATAT
CAAAGACACCATCGTTCACCTTGAAGACAGAGTCTGTCCTCAGTAAGT GGAGGCATTCATCCAACATTCTTCTATCTATCTCACCC
TTARAGAGETGAGAGCATGATAARAGTTCAGCCACACCTGGATTCTGTAATTGGCACCTAACCAAGAATAT CAATGARAAATTTCCT
TAARCAGTCAGTATTATTCTGATTGTGCGTAAAGTCCACTGAAATTGAARACT CCAATACCCCTTTTGTGTAGTTGAGCATGTAGT
CCCACAGATCCTTTAAGGATTTARATGCCTTTGGGTTTGTCAGGCCCTGCCTAATCAACATGGCAGCATTACACACAACATCTCCC
ATTCGGTAAGAGAACCACCCAAAACCARAACTGCAAATCATTCCTAAACATAGGCCTCTCCACATTTTTGTTCACCACCTTTGAGAC
AAATGATTGAAAGGGGCCCAGTGCCTCAGCACCATCTTCAGATGGCAT CATTTCTTTATGAGGGAACCATGAMAAATTGCCTAATG
TCCTGGTTGTTGCAACAAATTCT CGAACARAATGATT CARAATACACCTGTTTTRAGARAGTTCTTGCAGACATCCCTCGTGCTAACA
ACARATTCATCAACCAGACTGGAGTCAGATCGCTGATGAGAATTGGCAAGGT CAGARARACAGAACAGTGTAATGTTCATCCCTTTT
CCACTTAACAACATGAGAAATGAGTGACAAGGATTCTGAGTTAATAT CAATTAAAACACAGAGGT CAAGGAATTTAATTCTGGGAC
TCCACCTCATGTTTTTTGAGCTCATGT CAGACATAAAT GGAAGARAGCTGATCCTCARAGATCTTGGGATATAGCCGCCTCACAGAT
TGAATCACTTGGTTCAAATTCACTTTGTCCTCCAGTAGCCTTGAGCTCTCAGGCTTTCTTGCTACATAATCACATGGGTTTAAGTG
CTTARGAGTTAGGTTCTCACTGTTATTCTTCCCTTTGGTCGGTTCTGCTAGGACCCAARACACCCAACTCAARAGAGTTGCTCAATG
AMATACAAATGTAGTCCCAARAGAAGAGGCCTTARAAGGCATATATGAT CACGGTGGGCTTCTGGATGAGACTGTTTGTCACAAATG
TACAGCGTTATACCATCCCGATTGCAAACTCTTGTCACATGATCATCTGTGGTTAGAT CCTCAAGCAGCTTTTTGATATACAGATT
TTCCCTATTTTTGTTTCTCACACACCTGCTTCCTAGAGTTTT GCAAAGGCCTATARAGCCAGATGAGATACAACTCTGGARAAGCTG
ACTTGTTGATTGCTTCTGACAGCAGCTTCTGTGCACCCCTTGTGAATT TACTACAAAGTTTGTTCTGGAGTGTCTTGATCAATGAT
GGGATTCTTTCCTCTTGGAAAGT CATCACTGATGGATAAACCACCTTTTGTCTTAAAACCATCCTTAATGGGAACATTTCATTCAA
ATTCAACCAGTTAACATCTGCTAACTGATTCAGATCTTCTTCAAGACCGAGGAGGT CTCCCAAT TGAAGAATGGCCTCCTTTTTAT
CTCTGTTAAATAGGTCTAAGAAARATTCTTCATTAAATTCACCATTTTTGAGCTTATGATGCAGTTTCCTTACAAGCTTTCTTACA
ACCTTTGTTTCAT TAGGACACAGTTCCTCAATGAGTCTTTGTATTCTGTAACCTCTAGAACCATCCAGCCAATCTTTCACATCAGT
GTTGGTATTCAGTAGAAAT GGATCCAAAGGGAAATTGGCATACT TTAGGAGGTCCAGTGTTCTCCTTTGGATACTATTAACTAGGG
AGACTGGGACGCCATTTGCGATGGCTTGATCTGCAATTGTAT CTATTGTTTCACAAAGTTGATGTGGCTCTTTACACTTGACATTG
TGTAGCGCTGCAGATACARAACTTTGTGAGAAGAGGGACTTCCTCCCCCCATACATAGAATCTAGATTTARATTCTGCAGCGAACCT
CCCAGCCACACTTTTTGGGCTGATARATTTGTTTAACAAGCCGCTCAGATGAGATTGGAATT CCAACAGGACAAGGACTTCCTCCG
GATCACTTACAACCAGGTCACTCAGCCTCCTATCAAATARAGTGATCTGATCATCACTTGATGTGTAAGCCTCTGGTCTTTCGCCA
AAGATAACACCAATGCAGTAGTTGATGAACCT CTCGCTAAGCAAACCATAGAAGTCAGAAGCATTATGCAAGATTCCCTGCCCCAT
ATCAATAAGGCTGGATATATGGGATGGCACTATCCCCATTTCAARATATTGT CTGAAAATTCTCTCAGTAACAGTTGTTTCTGAAC
CCCTGAGAAGTTTTAGCTTCGACTTGACATATGATTTCATCATTGCAT TCACAACAGGARAGGGGACCTCGACAAGCTTATGCATG
TGCCAAGTTAACAAAGT GCTAACATGATCTTTCCCGGAACGCACATACTGGT CATCACCTAGTTTGAGATTTTGTAGARACATTAA
GARACARAAAATGGGCACATCATTGGTCCCCATTTGCTGTGATCCATACTATAGTTTAARGAACCCTTCCCGCACATTGATAGTCATTG
ACARGATTGCATTTTCARATTCCTTATCATTGTT TAAACAGGAGCCTGARAAGARACT TGAAALAGACTCAARMATAATCTTCTATT
AARCCTTGTGAACATTTTTGTCCTCAAATCTCCARTATAGAGTTCTCTATTTCCCCCAACCTGCTCTTTATAAGATAGTGCARATTT
CAGCCTTCCAGAGTCAGGACCTACTGAGGTGTATGATGTTGGTGATTCTTCTGAGTAGAAGCACAGATTTTTCARAGCAGCACTCA
TACATTGTGTCAACGACAGAGCTTTACTAAGGGACT CAGAATTACTTTCCCTCTCACTGATTCTCACGTCTTCTTCCAGTTTGTCC
CAGTCAAATTTGARATTCAAGCCTTGCCTTTGCATATGCCTGTATTTCCCTGAGTACGCATTTGCATTCATTTGCAACAGAAT CAT
CTTCATGCAAGAARACCAATCATTCT CAGAAAAGAACTTTCTACAAAGGTTTTTTGCCATCTCATCGAGGCCACACTGATCTTTAA
TGACTGAGGTGAAATACAAAGGT GACAGCTCTGTGGAACCCT CAACAGCCTCACAGATARATTTCAT GTCATCATTGGT TAGACAT
GATGGGT CARAGT CTTCTACTAAATGGARAGATATTTCTGACAAGATAACTTTTCTTAAGTGAGCCATCTTCCCTGTTAGAATAAG
CTGTAAATGATGTAGTCCTTTTGTATTTGTAAGTTTTTCTCCATCTCCTTTGTCATTGGCCCTCCTACCTCTTCTGTACCGTGCTA
TTGTGGTGTTGACCTTTTCTTCGAGACTTTTGARGAAGCTTGTCTCTTCTTCTCCATCARAACATATTTCTGCCAGGTTGTCTTCC
GATCTCCCTGTCTCTTCTCCCTTGGAACCGAT GACCAATCTAGAGACTAACTTGGAAACTTTATATT CATAGT CTGAGTGGCT CAA
CTTATACTTTTGTTTTCTTACGARACTCTCCGTAATTTGACT CACAGCACTAACAAGCAATTTGTTAAAGT CATATTCCAGAAGTC
GTTCTCCATTTAGATGCTTATTAACCACCACACTTTTGTTACTAGCAAGATCTAATGCTGTCGCACATCCAGAGT TAGTCATGGGA
TCTAGGCTGTTTAGCTTCTTCTCTCCTTTGAAAATTAAAGTGCCGTTGTTAAAT GAAGACACCATTAGGCTAAAGGCTTCCAGATT
ARCACCTGGAGTTGTATGCTGACAGTCAATTTCTTTACTAGTGAATCTCTTCATTTGCTCATAGAACACACATTCTTCCTCAGGAG
TGATTGCTTCCTTGGGGTTGACARAAAMACCAAATTGACTTTTGGGCT CAAAGRACTTTTCAARACATTTTATCTGATCTGTTAGC
CTGTCAGGGGTCTCCTTTGTGAT CAAATGACACAGGTATGACACATTCAACATAAATTTARAATTTTGCACT CAACAACACCTTCTC
ACCAGTACCAAARATAGTTTTTATTAGGAATC CTAAGCAGCTTATACACCACCTTCTCAGCAGGTGTGATCAGATCCTCCCTCAACT
TATCCATTAATGATGTAGATGAARAAT CTGACACTATTGCCATCACCAAATATCTGACACTCTGTACCTGCTTTTGATTTCTCTTT

X138 (41)
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GTTGGGTTGGTGAGCATTAGCAACRATAGGGTCCTCAGTGCARACCTCAATGTCGGTGAGACAGTCTTTCAAATCAGGACATGATCT
AATCCATGAAATCATGATGTCTATCATATTGTATAAGACCTCATCTGARAAAAT TGGTAAAAAGAACCTTTTAGGAT CTGCATAGA
AGGAAATTAAATGACCATCCGGGCCTTGTATGGAGTAGCACCTTGAAGATTCTCCAGTCTTCTGGTATAATAGGTGGTATTCTTCA
GAGTCCAGTTTTATTACTTGGCAARACACTTCTTTGCATTCTACCACTTGATATCT CACAGACCCTATTTGATTTTGCCTTAGTCT

AGCAACTGAGCTAGTTTTCATACTGTTTGTTAAGGCCAGACARACAGATGATAATCTTCTCAGGCTCTGTATGTTCTTCAGCTGCT

CTGTGCT GEGT TGCAAA T TG T AATCTT CAAACTTCGTATAATACATTATCGGETGAGCTCCAATTTTCATARAGTTCTCARATTCA
GTGAATGGTATGTGGCATTCTTGCTCAAGGTGTTCAGACAGT CCGTAATGCT CGAAACTCAGTCCCACCACTAACAGGCATTTTTG
AATTTTTGCAATGAACT CACTAATAGATGCCCTAAACAATTCCTCAAARGACACCTTTCTAAACACCTTTGACTTTTTTCTATTCC
TCAARAGTCTAATGAACTCCTCTTTAGTGCTGTGAAAGCTTACCAGCCTATCATTCACACTACTATAGCAACAACCCACCCAGTGT
TTATCATTTTTTAACCCTTTGAATTTCGACTGTTTTAT CAAT GAGGAAAGACACAAAACATCCAGATTTAACAACTGTCTCCTTCT
AGTATTCAACAGTTTCARAACTCTTGACTTTGT TTAACATAGAGAGGAGCCTCTCATATTCAGTGCTAGTCTCACTTCCCCTTTCGT
GCCCATGGGTCTCTGCAGT TATGAATCTCAT CARAGGACAGGATTCGACTGCCTCCCTGCTTAATGTTAAGATAT CATCACTATCA
GCARGGTTTTCATAGAGCT CAGAGRATTCCTTGATCARGCCTTCAGGGTTTACTTTCTGAAAGTTTCTCTTTAATTTCCCACTTTC
TAAATCTCTTCTAAACCTGCT GARRAGAGAGTTTATTCCAAAMACCACATCATCACAGCTCATGTTGGGGTTGATGCCTTCGTGGC
ACATCCTCATAATTTCATCATTGTGAGTTGACCTCGCATCTTTCAGAATTTTCATAGAGTCCATACCGGAGCGCTTGTCGATAGTA
GTCTTCAGGGACT CACAGAGTCTAAAATATTCAGACTCTTCARAGACTTTCTCATTTTGGTTAGAATACTCCAARAGTTTGAATARA
AAGGTCTCTAAATTTGAAGTTTGCCCACTCTGGCATAAAACTATTATCATAATCACAACGACCATCTACTATTGGAACTAATGTGA
CACCCGCAACAGCARGGTCTTCCCTGATGCATGCCAATTTGTTAGTGTCCTCTATAAATTTCTTCTCARAACTGGCTGGAGTGCTC
CTAACAAAACACT CAAGAAGAAT GAGAGAATTGTCTAT CAGCTTGTAACCAT CAGGAATGATAAGTGGTAGTCCTGGGCATACAAT
TCCAGACTCCACCAAAATTGTTTCCACAGACTTATCGTCGTGETTGTGTGTGCAGCCACTCTTGTCTGCACTGTCTATTTCAATGC
AGCGTGACAGCAACTTGAGTCCCTCAAT CAGARACCATTCTGGGTTCCCTTTGTCCCAGAAAGTTGAGTTTCTGCCTTGACAACCTC

TCATCCTGTTCTATATAGT TTAAACATAACTCTCTCAATTCT GAGATGATTTCATCCATTGCGCATCARAAAGCCTAGGATCCTCG
GTGCG

(SEQ ID NO: 32}

4138 (£5)
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ATGGGTCAGATTGTGACAATGTTTGAGGCTCTGCCTCACATCATCGATGAGGTGAT CARCATTGTCATTATTGTGCTTATCGTGAT
CACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGTGGGATAT TCGCATTGATCAGTTTCCTACTTCTGGCTGGCAGGTCCTGTG
GCATGTACGGTCTTAAGGGACCCGACATTTACARAGGAGTTTACCAATTTAAGTCAGTGGAGTTTGATATGTCACATCTGAACCTG
ACCATGCCCAACGCATGTTCAGCCAACAACTCCCACCATTACAT CAGTATGGGGACTT CTGGACTAGAATT GACCTT CACCAATGA
TTCCATCATCAGT CACAACTTTTGCAATCTGACCTCTGCCTT CAACAAAAAGACCTTTGACCACACACTCATGAGTATAGTTTCGA
GCCTACACCTCAGTATCAGAGGGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACAATGGCATAACCATCCAATACAACTTG
ACATTCTCAGATGCACAMGTGCTCAGAGCCAGT GTAGAACCTTCAGAGGTAGAGT CCTAGATATGTTTAGAACTGCCTTCGGGGG
GAARTACATGAGGAGTGGCTGGGGCTGGACAGGCTCAGATGGCAAGACCACCTGGTGTAGCCAGACGAGTTACCAATACCTGATTA
TACAAAATAGAACCTGGGAAAACCACTGCACATATGCAGGT CCTTTTGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAG
TTCCTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTTGTCAGACTCTT CAGGGGTGGAGAATCCAGGTGGTTATTGCCTGAC
CARAATGGATGATTCTTGCTGCAGAGCTTAAGTGTTTCGGGAACACAGCAGTTGCGARAATGCAATGTARATCATGATGARGRATTCT
GTGACATGCTGCGACTAAT TGACTACAACAAGGCTGCTT TGAGTAAGTTCAAAGAGGACGTAGAATCTGCCTTGCACTTATTCAAA
ACAACAGTGAATTCTTTGATTTCAGAT CAACTACTGAT GAGGAACCACTTGAGAGATCTGAT GGGGGTGCCATATTGCAATTACTC
AMMGTTTTGGTACCTAGAACATGCAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGTCACCAATGGTTCTTACTTAAATG
AGACCCACTTCAGTGACCAAATCGAACAGGAAGCCGATAACAT GATTACAGAGAT GT TGAGGAAGGATTACATAAAGAGGCAGGGG
AGTACCCCCCTAGCATTGATGGACCTTCTGATGTTTTCCACATCTGCATATCTAGTCAGCATCTTCCTGCACCTTGTCARAATACC
AACACACAGGCACATAAMAGGTGGCTCATGTCCAAAGCCACACCGATTAACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGG
TGCCTGGTGTARRARACCGTCTGGAARAGACGCTGA

(SEQ ID NO: 33)

#F=LCMV L% 13 GPC

MGQIVTMFEALPHIIDEVINIVIIVLIVITGIKAVYNFATCGIFALISFLLLAGRSCGMYGLKGPDIYKGVYQFKSVEFDMSHLNL
TMPNACSANNSHHYISMGTSGLELTETNDSI ISHNFCNLT SAFNKKTFDHTLMSIVSSLHLSIRGNSNYKAVSCDENNGITIQYNL
TFSDAQSAQSQCRTFRGRVLDMFRTAFGGKYMRSGHGWNTGSDGKTTWCSQTSYQYLI IQNRTWENHCTYAGPFGMSRILLSQEKTK
FLTRRLAGTFTWT LSDSSGVENPGGYCLTKWMI LAAELKCFGNTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKEDVESALHLFK
TTVNSLISDOLLMRNHLRDLMGVPYCNYSKEWYLEHAKTGET SVPKCWLVTNGSYLNETHESDQI EQEADNMI TEMLRKDY IKRQG
STPLALMDLLMFSTSAYLVSIFLHLVKIPTHRHIKGGSCPKPHRLTNKGICSCGAFKVPGVKTVIWKRR

(SEQ ID NO: 34)
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R E am b Bk 45 AN TR R K R A (LCMV) &AL 13
kB 1-3377 RE=S

G HExb

X H: NP

LCMV L% 13 NP

ATGTCCTTGTCTAAGGAAGTTAAGAGCTTCCAATGGACGCAAGCAT TCGAGAAGAGAATTGCAGAGCTTCACAT CAGATGTGAAGGC
TGCTGTCATTAAGGATGCAACCAACCTTCTGAATGGGTTGGACTTCTCTGAGGTCAGCAATGTTCAGAGGATCATGAGGAAGGAAA
AGAGAGATGACAAAGACCTACAGAGACTCAGARGTCTCAACCAGACTGTACATTCTCTTGTGGATTTARAGT CAACATCARAGRAAG
AATGTTTTGAAAGTGGGGAGGCT CAGT GCAGAAGAACTGATGTCTCTT GCGGCTGACCTTGAGAAGCTGAAGGCCAAGATCATGAG
GTCTGAAAGGCCCCAGGCTTCAGGGGTATATATGGGGAACTTAACAACACAGCAACTAGACCAAAGATCTCAGATCCTACAGATAG
TTGGGAT GAGARAAGCCTCAGCAGGGTGCAAGT GEGTGTGGTAAGAGTTTGGGATGTGAAAGACTCATCACTTTTGAACAATCAATTT
GGCACAATGCCAAGTCTAACTATGGCTTGTAT GGCCAAACAGTCACAGACTCCGCTCAATGACGTTGTACAAGCGCT CACAGACCT
TGGCTTGCTTTACACAGTCAAGTATCCARATCTTAATGATCTTGAAAGGCTGARAGACAAGCACCCAGTTCTGGGGGTCATCACTG
AACAGCAGTCCAGCATCARCATTTCTGGCTATAACTTTAGTCTTGGTGCTGCCOGTGAAGGCAGGGGCAGCCCTGTTGGATGGGGET
AACATGTTAGAGTCAATTTTGAT CAAGCCAAGCAACAGCGAGGACCTCTTGAAGGCAGTTCTCGGGGCCAAGAGAAARCTCAACAT
GTTTGTTTCAGACCAAGTTGGGGACAGGAACCCTTATGARAACATCCTCTATARAGTTTGCCTTTCAGGTGAAGGAT GGCCATACA
TAGCTTGTAGAACATCGAT TGTGGGGAGAGCATGGGAAAACACAACAATTGATCTCACAAGCGAGAAACCTGCAGTCAATTCACCC
AGGCCAGCGCCTGGAGCAGCAGGTCCACCTCAGGTGGGCTTAAGCTACAGCCAGACAATGCTTTTAAAAGACCTCAT GGGAGGAAT
TGACCCCAACGCTCCTACATGGATTGACATTGAGGGTAGATTTAAT GATCCAGT GGAAATAGCAATTTTCCAACCACAGAACGGGC
AGTTCATACACTTTTACAGGGAACCCGTTGAT CAAAAACAATTCAAGCAAGATTCCAAGTACTCACACGGCATGGATCTTGCCGAC
CTCTTCAATGCGCARCCCGGGTTGACCTCGTCAGTTATAGGTGCTCTTCCGCAGGGGATGGTTCTAAGCTGTCAAGGCTCCGATGA
CATCAGAAAGCTTCTGGACTCACAGAATAGGAAGGACATTAAGCTTAT CGAT GT TGAAATGACCAGGGAAGCTTCGAGGGAGTATG
AAGACAAAGTGTGGGACARATATGGCTGETTGTGTAAGATGCATACTGGAATAGTAAGGGACAAAAAGAAGARAGAGATCACCCCG
CACTGTGCACTCATGGACTGCATCATTTTTGARAAGCGCCTCCARAGCARGGCTCCCAGATCT GAARACTGTTCACAACATTCTGCC
ACATGACCTAATTTTTAGAGGCCCAAATGTTGTGACACTCTAA

(SEQ ID NO: 35}

#13F=LCMV Armstrong NP

MSLSKEVKSFQWTQALRRELQSFTS DVKAAVIKDATNLLNGLDFSEVSNVQRIMRKEKRDDKDLORLRSLNQTVHSLVDLKST SKK
NVLKVGRLSAEELMS LAADLEKLKAKIMRSERPQASGVYMGNLTTQQLDORSQILOIVGMRKPOOGASGVVRVIWDVKDS SLLNNQF
GTMPSLTMACMAKQSQT PLNDVVQALTDLGLLYTVKYPNLNDLERLKDKHPVLGVITEQQSSINI SGYNFS LGAAVKAGAALLDGG
NMLESILIKPSNSEDLLKAVLGAKRKLNMEVSDOVGDRNPYENILYKVCLSGEGWPYIACRTSIVGRANENTTIDLTSEKPAVNSP
RPAPGAAGPPQVGLSYSQTMLLKDLMGGIDPNAPTWIDIEGRFNDPVEIAIFQPONGOQFIHFYREPVDOKQFKQDSKYSHGMDLAD
LENAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQNRKDIKLIDVEMTREAS REYEDKVWDKYGWLCKMHTGIVRDKKKKEITP
HCALMDCIIFESASKARLPDLKTVHNILPHDLIFRGPNVVTL

(SEQ ID NO: 36)

RBP4 A B K% B(LCMV) &bk 1 13
EE: 1-7229 R B=L
EE HRiEEE Z

ZP
LCMV &% 13 ZP

ATGGGTCAAGGCAAGTCCAGAGAGGAGAAAGGCACCAATAGTACAAACAGGGCCGAAATCCTACCAGATACCACCTATCTTGGCCC
TTTARGCTGCARATCTTGCTGGCAGAAATTTGACAGCTTGGTAAGAT GCCATGACCACTACCTTTGCAGGCACTGTTTAAACCTTC
TGCTGTCAGTATCCGACAGGTGTCCTCTTTGTARATAT CCATTACCAACCAGAT TGAAGATATCAACAGCCCCAAGCTCTCCACCT
CCCTACGAAGAGTAA
(SEQ ID NO: 37}

#F=LCMV £[4% 13 ZP

MGQGKSREEKGTNSTNRAEILPDTTYLGPLSCKSCWOKFDSLVRCHDPHYLCRHCLNLLLSVSDRCPLCKYPLPTRLKISTAPSSPP
PYEE
(SEQ ID NO: 38}
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kL fm O Pk 24 AT R K R A(LCM V)8R L 1% 13

F R 1-7229 K &=L
&6 : RNA #5547 RNA R&8 L
AE: LP

LCMV #%F& 13 LP

ATGGATGARATCATCTCAGAATT GAGAGAGT TATGT TTARACTATATAGAACAGGATGAGAGCTTGT CAAGGCAGARACTCAACTT
TCTGGGACAAAGGGAACCCAGAATGGTTCTGATTGAGGGACT CAAGTTGCTGTCACGCTGCATTGAAATAGACAGTGCAGACAAGA
GTGGCTGCACACACAACCACGACGATARGTCTGTGGARACAATTTTGGTGGAGTCTGGAATTGTATGCCCAGGACTACCACTTATC
ATTCCTGATGGTTACAAGCTGATAGACAATTCTCTCATTCTTCTTGAGTGTTTTGTTAGGAGCACTCCAGCCAGTTTTGAGAAGAA
ATTTATAGAGGACACTAACAAATTGGCATGCATCAGGGAAGACCTTGCTGTTGCGGGTGTCACATTAGTTCCAATAGTAGATGGTC
GTTGTGATTATGATAATAGTTTTATGCCAGAGTGGGCARACT TCAAAT TTAGAGACCTTTTATTCAAACTTTTGGAGTATTCTAAC
CAAAATGAGAAAGTCTTTGAAGAGTCTGAATATTTTAGACTCTGTGAGTCCCTGAAGACTACTATCGACAAGCGCTCCGGTATGGA
CTCTATGARAATT CTGARAGATGCGAGGT CAACT CACAATGATGARATTATGAGGATGTGCCACGAAGGCATCAACCCCAACATGA
GCTGTGATGATGTGGTTTTTGGAATAAACTCTCTTTTCAGCAGGTTTAGAAGAGATTTAGAAAGT GGGARATTARAGAGARACTTT
CAGARAGTARACCCTGAAGGCTTGATCAAGGAATTCTCTGAGCTCTATGAAAACCTTGCTGATAGTGATGATATCTTAACATTAAG
CAGGGAGGCAGTCGAATCCTGTCCTTTGATGAGATTCATAACTGCAGAGACCCATGGGCACGAAAGGGGAAGTGAGACTAGCACTG
AATATGAGAGGCTCCTCTCTATGTTAAACAAAGT CAAGAGTTTGAAACTGTTGAATACTAGAAGGAGACAGTTGTTARATCTGGAT
GTTTTGTGTCTTTCCTCATTGATARARACAGTCGAAATT CARAGGGTTARAAAATGATARACACTGGGTGGGTTGTTGCTATAGTAG
TGTGAATGATAGGCTGGTAAGCTTTCACAGCACTAAAGAGGAGT TCATTAGACT TTTGAGGAATAGAARRAAGTCAAAGGTGTTTA
GAAAGGTGTCTTTTGAGGAATTGTTTAGGGCATCTATTAGTGAGTTCATTGCAAAAAT TCAAAAATGCCTGTTAGTGGTGGGACTG
AGTTTCGAGCATTACGGACTGTCTGAACACCTTGAGCARAGAATGCCACATACCATTCACTGAATTTGAGAACTTTAT GAAAATTGG
AGCTCACCCGATAATGTATTATACGAAGT TTGAAGATTACAATTTCCAACCCAGCACAGAGCAGCTGAAGAACATACAGAGCCTGA
GAAGATTATCATCTGTTTGTCTGGCCTTAACARACAGTATGAARACTAGCTCAGTTGCTAGACTAAGGCAAAATCARATAGGGTCT
GTGAGATATCAAGTGGTAGAATGCARAGAAGTGTTTTGCCAAGTAATARAACTGGACT CTGAAGAATACCACCTATTATACCAGAR
GACTGGAGAATCTTCAAGGTGCTACTCCATACAAGGCCCGGATGGTCATTTAATTTCCTTCTATGCAGATCCTAAAAGGTTCTTTT
TACCAATTTTTTCAGATGAGGTCTTATACAATATGATAGACATCATGATTTCATGGAT TAGATCATGTCCTGATTTGARAGACTGT
CTCACCGACATTGAGGTTGCACTGAGGACCCTATTGTTGCTAATGCTCACCAACCCAACAAAGAGAAAT CAMAGCAGGTACAGAG
TGTCAGATATTTGGTGATGGCAATAGTGTCAGATTTTTCATCTACATCATTAAT GGATAAGT TGAGGGAGGATCTGATCACACCTG
CTGAGAAGGTGGTGTATAAGCTGCTTAGAT TCCTAATARAAACTATTTTTGGTACTGGTGAGAAGGTGTTGTTGAGT GCARAATTT
AAATTTATGTTGAATGTGTCATACCTGTGTCATTTGAT CACAAAGGAGACCCCTGACAGGCTAACAGATCAGATARAATGTTTTGA
AAAGTTCTTTGAGCCCARAAGTCAATTTGGTTTTTTTGTCAACCCCAAGGAAGCAATCACTCCTGAGGAAGAATGTGTGTTCTATG
AGCAAATGAAGAGATTCACTAGTARAGAAATTGACTGTCAGCATACAACTCCAGGTGTTAATCTGGAAGCCTTTAGCCTAATGGTG
TCTTCATTTAACAACGGCACTTTAATTTT CAAAGGAGAGAAGAAGCTARACAGCCTAGATCCCATGACTAACTCTGGATGTGCGAC
AGCATTAGATCTTGCTAGTAACAARAGTGTGGTGGTTAATAAGCAT CTARAT GGAGAACGACTTCTGGAATATGACT TTAACAAAT
TGCTTGTTAGTGCTGTGAGTCAAATTACGGAGAGTTTCGTAAGAAAACAAAAGTATAAGTTGAGCCACTCAGACTATGAATATARA
GTTTCCAAGTTAGTCTCTAGATTGGTCATCGGTTCCAAGGGAGAAGAGACAGGGAGAT CGGAAGACAACCTGGCAGARATATGTTT
TGATGGAGAAGAAGAGACAAGCTTCTT CAAAAGT CTCGAAGAAMAGGT CAACACCACAATAGCACGGTACAGAAGAGGTAGGAGGG
CCAATGACAAAGGAGATGGAGAARRACTTACAAATACARAAGGACTACATCATTTACAGCTTATTCTAACAGGGAAGATGGCTCAC
TTAAGAARAGTTATCTTGT CAGARATATCTTTCCAT TTAGTAGAAGACTTTGACCCAT CATGTCTARCCAATGATGACATGARATT
TATCTGTGAGGCTGTTGAGGGTTCCACAGAGCTGTCACCTTTGTATTTCACCTCAGTCATTAAAGAT CAGTGTGGCCTCGATGAGA
TGGCARARAACCTTTGTAGAAAGTTCTTTTCT GAGARTGATTGCTTTTCTTGCATGARGATGATTCTGTTGCAAATGAATGCARAT
GCGTACTCAGGGAMATACAGGCATATGCAAAGGCAAGGCTTGAATTTCARATTTGACT GGGACAAACTGGAAGAAGACGTGAGAAT
CAGTGAGAGGGAAAGTAATTCTGAGTCCCTTAGTAARAGCTCTGTCGTTGACACAATGTATGAGTGCTGCTTTGAAAAATCTGTGCT
TCTACTCAGAAGAATCACCAACATCATACACCTCAGTAGGTCCTGACT CTGGAAGGCTGAAAT TTGCACTATCTTATAAAGAGCAG
GTTGGGGGARATAGAGAACTCTATATT GGAGATT TGAGGACAAAAATGTTCACAAGGT TAATAGAAGATTATTTTGAGTCTTTTTC
AAGTTTCTTTTCAGGCTCCTGTT TAAACAAT GATAAGGAATTTGARAATGCAATCTTGTCAATGACTATCAATGTGCGGGAAGGGT
TCTTAAACTATAGTATGGATCACAGCARATGGGGACCAATGATGTGCCCATTTTTGTTCTTAATGTTTCTACAAAAT CTCAAACTA
GGTGATGACCAGTATGTGCGTTCCGGGARAGATCATGTTAGCACTTTGTTAACTTGGCACATGCATAAGCTTGTCGAGGTCCCCTT
TCCTGTTGTGAATGCAATGAT GARATCATATGTCAAGT CGAAGCTARAACTT CTCAGGGGTT CAGAAACAACTGTTACTGAGAGAA
TTTTCAGACAATATTTTGAAAT GGGGATAGTGCCATCCCATATATCCAGCCTTATTGATAT GGGGCAGGGAAT CTTGCATAATGCT
TCTGACTTCTATGGTTTGCTTAGCGAGAGGTTCATCAACTACTGCATTGGTGTTATCTTTGGCGAAAGACCAGAGGCTTACACATC
AAGTGATGATCAGATCACTTTATTTGATAGGAGGCTGAGTGACCTGGTTGTAAGTGAT CCGGAGGAAGTCCTTGTCCTGTTGGAAT
TCCAATCTCATCTGAGCGGCTTGTTARACAAATTTATCAGCCCAAAARGTGTGGCTGGGAGGTTCGCTGCAGAATTTARAT CTAGA
TTCTATGTATGGGGGGAGGAAGTCCCTCTTCT CACARAAGTTTGTATCTGCAGCGCTACACAATGTCARAGTGTAAAGAGCCACATCA
ACTTTGTGARACAATAGATACAATTGCAGAT CARGCCATCGCARATGGCGTCCCAGTCTCCCTAGTTAATAGTATCCARAGGAGAA
CACTGGACCTCCTARAGTATGCCAATTTCCCTTTGGATCCATTTCTACTGAATACCARCACTGATGTGARAGATTGGCTGGATGGT
TCTAGAGGTTACAGAATACARAGACTCATTGAGGAACTGTGT CCTAAT GAAACAAAGGTTGTAAGAAAGCTTGTAAGGAAACTGCA
TCATAAGCT CAAAAATGGTGAATTTAATGAAGAATTTTTCTTAGACCTATTTAACAGAGATAARAAGGAGGCCATTCTTCAATTGG
GAGACCTCCTCGGTCTTGAAGAAGAT CTGAAT CAGTTAGCAGATGTTAACTGGTTGAATTTGAATGARATGTTCCCATTAAGGATG
GTTTTAAGACAAAAGGTGGTTTATCCATCAGT GATGACTTTCCAAGAGGAAAGAAT CCCATCATTGATCAAGACACT CCAGAACAA
ACTTTGTAGTAAATTCACAAGGGGTGCACAGAAGCTGCTGTCAGAAGCAATCAACAAGTCAGCTTTCCAGAGTTGTATCTCATCTG
GCTTTATAGGCCTTTGCAAAACTCTAGGAAGCAGGT GTGTGAGAAACARAAAATAGGGARAATCTGTATATCARAAAGCTGCTTGAG
GATCTAACCACAGATGATCATGTGACARGAGTTTGCAATCGGGATGGTATAACGCTGTACATTTGTGACAAACAGTCTCATCCAGA
AGCCCACCGTGATCATATATGCCTTTTAAGGCCTCTTCTTTGGGACTACATTTGTATTTCATTGAGCAACTCTTTTGAGTTGGGTG
TTTGGGTCCTAGCAGAACCGACCARAGGGAAGAATAACAGTGAGAACCTAACTCTTARGCACTTARACCCATGTGATTATGTAGCA
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AGARAGCCTGAGAGCTCAAGGCTACTGGAGGACAAAGT GAATTTGAACCAAGTGATTCAATCTGTGAGGCGGCTATATCCCAAGAT
CTTTGAGGATCAGCTTCTTCCATTTATGT CTGACATGAGCTCAAAAAACATGAGGTGGAGTCCCAGAATTAMATTCCTTGACCTCT
GTGTTTTAATTGATATTAACT CAGAATCCTTGTCACTCATTTCTCATGTTGTTAAGTGGAAAAGGGATGAACATTACACTGTTCTG
TTTTCTGACCT TGCCAATTCTCATCAGCGAT CTGACTCCAGT CTGGTTGATGAATTTGTTGT TAGCACGAGGGATGTCTGCAAGAA
CTTCTTAARACAGGTGTATTTTGAATCATTTGTTCGAGAATTTGTTGCAACAACCAGGACATTAGGCAATTTTTCATGGTTCCCTC
ATARAGARATGAT GCCATCTGAAGATGGTGCT GAGGCACTGGGCCCCTTTCAATCATTTGTCTCAAAGGTGGT GAACARAAATGTG
GAGAGGCCTATGTTTAGGAATGATTTGCAGTTTGGTTTTGGGTGGTTCTCTTACCGAATGGGAGATGTTGTGTGTAATGCTGCCAT
GTTGATTAGGCAGGGCCTGACAAACCCARAGGCATTTARATCCTTARAGGAT CTGTGGGACTACATGCTCAACTACACAARAAGGGG
TATTGGAGTTTTCAATTTCAGTGGACTTTACGCACAAT CAGAATAATACTGACTGTTTAAGGARATTTTCATTGATATTCTTGGTT
AGGTGCCAATTACAGAATCCAGGTGTGGCTGAACTTTTATCATGCTCTCACCTCTTTAAGGGTGAGATAGATAGAAGAATGTTGGA
TGARATGCCTCCACTTACTGAGGACAGACTCTGTCTTCAAGGTGAACGATGGTGTCTTTGATATCAGATCTGAAGAGT TTGAGGATT
ACATGGAAGATCCCTTGATACTTGGTGATTCT CTTGAGCTTGAGTTGTTGGGCTCCAAAAGAATACT GGATGGGATTAGAT CTATT
GACTTTGAGAGAGTTGGACCTGAGTGGGAGCCTCTGCCACTGACTGTARAGATGGGTGCCCTTTTTGAAGGAAGAAACCTTGTCCA
ARATATCATTGTGAAGCTGGAGACCAAGGACAT GAAAGTCTTTCTAGCAGGACT TGAGGGCTATGAARARGATTAGTGATGTCCTTG
GGAACCTCTTCCTGCATCGATTCAGAACTGGTGRACATTTGTTGGGTT CAGAGATAAGTGTAATCCT CCAGGAACTATGTATAGAC
AGATCTATTCTGCTGAT TCCACTGTCGCTTTTGCCAGACTGGTTCGCCTTTAAGGATTGCAGACTTTGTTTTAGCAAATCTAGGAG
CACTTTGATGTATGAAACAGTGGGGGGCAGGTTTAGACTCAAGGGGAGGTCCTGCGACGATTGGCTGGGCGGGTCGGTGGCCGAGG
ACATCGACTGA

(SEQ ID NO: 39)

#1F=LCMV L% 13LP

MDEIISELRELCLNYIEQDERLSRQKLNFLGOQREPRMVLIEGLKLLSRCIEIDSADKSGCTHNHDDKSVETILVESGIVCPGLPLI
IPDGYKLIDNSLILLECFVRSTPASFEKKFI EDTNKLACIREDLAVAGVTLVPIVDGRCDYDNS FMPEWANFKFRDLLFKLLEYSN
ONEKVFEESEYFRLCESLKTTIDKRSGMDSMKILKDARSTHNDEIMRMCHEGINPNMSCDDVVFGINSLFSRFRRDLESGKLKRNF
QKVNPEGLIKEFSELYENLADSDDILTLSREAVESCPLMRFITAETHGHERGSETSTEYERLLSMINKVKS LKLLNTRRRQLLNLD
VLCLSSLIKQSKFKGLENDKHWVGCCYSSVNDRLVSFHSTKEEFIRLLRNRKKSKVFRKVSFEELFRASISEFIAKIQKCLLVVGL
SFEHYGLSEHLEQECHIPFTEFENFMKIGAHP IMYYTKFEDYNFQPSTEQLKNIQSLRRLSSVCLALTN SMKT SSVARLRONQIGS
VRYQVVECKEVEFCQVIKLDSEEYHLLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLYNMIDIMISWIRSCPDLKDC
LTDIEVALRTLLLLMLTNPTKRNQKQVOSVRYLVMAIVSDFSSTSLMDKLREDLITPAEKVVYKLLRFLIKTIFGTGEKVLLSAKF
KEMLNVSYLCHLITKETPDRLTDQIKCFEKFFEPKSQFGFFVNPKEAITPEEECVEYEQMKRFTSKEIDCQHTTPGVNLEAFSLMV
SSFNNGTLIFKGEKKLNSLDPMTN SGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQITESFVRKOQKYKLSHSDYEYK
VSKLVSRLVIGSKGEETGRSEDNLAEICFDGEEETSFFKSLEEKVNTTIARYRRGRRANDKGDGEKLTNTKGLHHLQLI LTGKMAH
LRKVILSEISFHLVEDFDPSCLTNDDMKFICEAVEGSTELSPLYFTSVIKDQCGLDEMAKNLCRKFFSENDWF SCMKMI LLOMNAN
AYSGKYRHMQROQGLNFKFDWDKLEEDVRISERESNSESLSKALSLTQCMSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQ
VGGNRELYIGDLRTKMEFTRLIEDYFESFSSFFSGSCLNNDKEFENAILSMTINVREGFLNYSMDH SKWGPMMCPFLFLMFLONLKL
GDDQYVRSGKDHVSTLLTWHAMHKLVEVPFPVVNAMMKS YVKSKLKLLRGSETTVTERI FROYFEMGIVPSHISSLIDMGQGILHNA
SDFYGLLSERFINYCIGVIFGERPEAYTSSDDQITLFDRRLSDLVVSDPEEVLVLLEFQSHLSGLLNKFISPKSVAGRFAAEFKSR
FYVWGEEVPLLTKFVSAALANVKCKEPHQLCETIDT IADQAIANGVPVSLVNSIQRRTLDLLKYANFPLDPFLLNTNTDVKDWLDG
SRGYRIQRLIEELCPNETKVVRKLVRKLHHKLENGEFNEEFFLDLENRDKKEAI LOLGDLLGLEEDLNQLADVNWLNLNEMFPLRM
VLROKVVYPSVMTFQEERIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCISSGFIGLCKTLGSRCVRNKNRENLYIKKLLE
DLTTDDHVTRVCNRDGITLYICDKQSHPEAHRDHICLLRPLLWDYICISLSNSFELGVWVLAEPTKGKNNSENLT LKHLNPCDYVA
RKPESSRLLEDKVNLNQVIQSVRRLYPKIFEDQLLPFMSDMSSKNMRWSPRIKFLDLCVLIDINSESLSLI SHVVKWKRDEHYTVL
FSDLANSHQRSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATTRTLGNFSWEFPHKEMMPSEDGAEALGPFQSEFVSKVVNEKNV
ERPMFRNDLOQFGFGWES YRMGDVVCNAAMLI ROGLTNPKAFKS LKDLWDYMLNYTKGVLEFSISVDFTHNQNNTDCLRKESLIFLV
RCQLONPGVAELLSCSHLFKGEIDRRMLDECLHLLRTDSVFKVNDGVFDIRSEEFEDYMEDPLILGDSLELELLGSKRILDGIRSI
DFERVGPEWEPVPLTVEKMGALFEGRNLVONI IVKLETKDMKVFLAGLEGYEKI SDVLGNLFLHRFRTGEHLLGSEISVILQELCID
RSILLIPLSLLPDWFAFKDCRLCFSKSRSTLMYETVGGRFRLKGRSCDDWLGGSVAEDID

(SEQ ID NO: 40}
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