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1. AH 2k 25 7 1 L3N T2 DA 51D BT T Ho 12 BB 978 B B R 10 AR 7 1 A S A 0 i e %
A S, Hag e,

(i) 1@ EE AR R , L S — P 1 — B2 A lim s B R AL

(i) M2 B B, S5 TR B — P e AR E A AR E e —82
A SR R AL A R AL

Hor ik (1) G B8R ER R R Bk e LR A A5 il — A BCE T2 IR E A
ZIGHR, rid 2 IRA& 20— MiTA B %% SR 5 GAGHU R I HUR 5

Horb BT IR 55— FhoFN 58— Floips B0 I 8 1 A i A R, LIS T LBl 4 i iy %
~F o

2 A ER I S &, i — D a s
(ii1) 12mERE A kL, HHE = Fife i — B2 R e E B ads,
FTId 88 = Flom s A& (1 5 B 55— FPORISE —Riops 5360 L8R 1 A0 b L 375 v R o

3 RRER LB A A MDA, s i ok (v 5 DR 20 %) T 20 22 4% 1 R AN bl AR ) 5
TEMEIPOLZ B 1

4R ER -3 — TS &, o BT 55— BioR1 58 —Fh DL S AT BB AEAE I Pir ik
F = PR AREE IR A AR

5. BRI ER 1-MF— TR A AL G, Hodb Bl 55— FpoR0 85 — P DL B2 PT BE A7 7E 1 B ik
5 =M BB 3 UR I RNAJR 75

6. BRI R 1-5F— TS &, Hop BTk 55— BloRn 58 —Fh DL S AT BB AEAE I Fir ik
F =Pk RO E OV B B W —ANBCE TR EE E orderBUR BERHT R EE « R R EE AL
(Rhabdoviridae) ¥R IR} (Arenaviridae) - EIR BB (Flaviriridae)  #% 5 95R 5 B
(Togaviridae) Bl RIFEEFF (Coronaviridae) « IEAIREER (Orthomyxoviridae) «iUi%% 597
BBl (Retroviridae) K 18 B E (Mononegavirales) 4 8 &k % 5 B
(Paramyxoviridae) , B{ & 22 R EEFF Filoviridae) .

TR ER 20046 G A A, Horb B ik 58— FioNTES R DL ACBE =Bl Can A 19 18) i 25
A0 15558 1 U RNAJR 55, JCHUE B BRI B3R, BRI B U 2R, U IR B KV P9 55
J&  BFE AR 285 E (VSV) BUE B2 B (V) , B IFIRGE A Mo 8 (RSV) B8 5 5 4F
NI S5 99 B JUFLIR B BR0E G i 8, B UR B TR 0 2 BB 23

8. WUANE R 1-F— T S &, Hod Bl 55— PP A0 55 — PR S8 =l (il R A 1Y
) AL A YR EAH R R B R R R

9. BRI ERS A G Horb BTl 55— FpoRn 5 MDA S5 = Fh (0 R A 1 1) B
EEHWEAAF B P,

10 BRI ESRS AW A, Forb i 55— PR SE R DA A58 =P Can 544 (1) 13%) A0 )i
B A ASE LE AL R R, HAR G B BA R SR R IE AR, B JFURLCR J8LAE CNCM, R
58 5 pThV-VSV.G (IND-CO) CNCM  1-3842, B #& J— Pl pThV-VSV. G (IND-CO) CNCM  I-
4056, pThV-VSV.G (NJ-C0) CNCM 1-3843, B3 /& 73— FiJE :p ThV-VSV. G (NJ-CO) CNCM 1-
4058, 8, Z pThV-VSV.G (COCAL-CO) CNCM 1-4055,pThV-VSV.G (ISFA-CO) CNCM 1-4057, PA %
pThV-VSV.G (SVCV-CO) CNCM 1-4059.,

L1 BRI BRI A LA, Forb BTl 85— AN S8 R DL 2 58 = b (n 584 (19 14%) 0. Jise
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B YR E A R 8 BCE U5 B AR M0 2R A R # k.

12 BRI ER -8 — T A S &, Sorp 2 /b — PR 58— PN 88 —Fh DL J2 55 = Ff
(AR s AR E AR N R 2 BRI E D 4.

13 BRI EER -8 — T A S &, Sorp 2 /b — PR 58— PN 88 —Fh DL J2 85 = F
Cn 5 1915 993 5 EL S 11 B FR A SR A1 M BEE L

14 BN ER1I-FE— T A G Ho i S5 —FhoRI 88 PP DA R =Fh G R A
[F38) R ER A S A R VSVIREE B IR IEL (6) A, IridcE A BA AR VSVEEEF 7,

15 BRI SR -1 E— T4 & W &, oAb Brid 85— FhoA 38 — Mo 2 I 82 11 40 il
fEIndiana VSV-GE:FRFINew Jersey VSV-GERAR,BLE 2 TRIR,

16 BRI ZE R A-164F — TR AL A W2 &, Hoh — AN B T80 2 3 is B & a1 2
0255, BT AR (1 AT S BRI B 1 R SR B A IR 11 T A&

17 RN ER 16K A A A, Hod —ANBOE 1800 5 8008 40 1R 2 L R AL A,
FIrid B2 20 B, S 2 11 A0 35 Y05 1 A ()98 B4 ) Y 1 7KV 993 25 (1) AN [R) J B3 VS VIR AS IR R A
7] B, 5 £ 1 P 5 A B B

I8 BRI ER ITHIM G G, Horh Bk 58— FloRI 88 — A A E A i 2 /b — P2 VSVE
HAREE A, H TR E A AR E (40 2 Ind iana 75 B EE AR VSV-G IR 4 H e s FEYTDIE,

19 BURER IS A AL A, Hh Brid 58 =R/ st — P B A & VSV E 4
A, BT 4 A E (A5 Indiana g B E5 R VSV-GHIH H Y B FEYTDIE.

20 BRI E R T8I AL G4 A, Ho b Brid B 240 A0 )1 8 8% Ind iana il 7E AL B AR 1
VSV-GIFI ML 5T B X o

2L B A E R 1720 — Ttk A &, K — AP ECE TR EREEHE S
Ind ianaVSV 1) ¥ i &5 A48 DA S AN [F] VS VLI 2 B4R 16 B 40 25 R 3 ) 2 20 60 )i 2 1 i 2 s
iR

22 BURE R 20821 A WA &, HAD 2 Ind iana VSV 5 16 45 1) 38R i 51 25 #4380 LA
JeNew JerseyVSVIFI o4 &5 F4 38

23 AUREER 13- 19— T S & Hoh —NEES T80 B ik A s 1 i Y
0.4, BT A0 B 1 -5 0 R R AR B AL B 1) A B R SR 1), e i) Al ook B s I s
B — B TR IR R AR AT

24 AURVE R 23 A A A, Horp SRAF AR B R R AFVSV-GEE [, FTIRA RAZ 5
WAV SV =G 1) 5 S 25 A 3 1) — N B T2 R i Ak

25 BRI EER 13244 — T AL WA A, IR —ANBCE T80 B is As i ) AR &
A1 20, 2 D B4 o HOR A B30 18 N FL 3R B B L 18 B R TR B g

26 . BRI ZER 125040 B2 &, Hrp A0 2 1 A1 2 0, 28 sl A ST A2 7 AR 77 8 A S ot
(194 7= 41 e B T 2500 AR AL R A% B oy [ SRk 45 SR i 3R A3

27 AURE R 12-26F — T AL S 5, Horb ik 55— oA 58 B bA S 58 =Fh (an
AR GEE 2 D — P x T RIRGE A /2B

28 BN ER 1 -2T4E— T AL S A A, R Bk 55— PR sE M aEE A 2 A FE I,
A 2 TR 5 1-38421% TR pThV-VSV-G (IND-co) Bk # {58 5 14056 ) AR 44 5 2 {7 ik
5 1-38431 FLkIp ThV-VSV-G (NJ—co) B TRFE ‘5 1 -4058 1) H AT ()% R 73+ F bt
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29 BRI ER 12T E— T4 B A G, b S —PhE 58 R A A 6.7
B9 T T L R 7 4t

30 . BRI E R 1 -2TAE— T4 B2 &, b S —PPE 3 58 R EEE R 2 AR, B
BAKE6 . 781 9FT R IR IR B 2 LR 7 71

SRR ZE R - 28— T AL A &, Hip 5 =M Eol — DA E D E B HAZR
PRSI e B A K 6-1380 3 14- 18R & R F FI A 2 1A o

32 MR ZE R -3 — I WA G, R Frid R R G2 w2 £ T A8
RN E =R

33 BUREE R 321 AL A e A, Forb 48 286,26 1) 12 o 2 00 M SR A S T-HI VIR 3R A, r
) A T HIV-1BHIV-2( B

34BN ZER 32833 A WA A, Ho b (B A0 25 i 48 0 25 AR TR & AN Be B il A2
TEREUA -

35 BRI ZER 26 28T — T AL B4 A, Fo P R B A 25 12 B AR R & A R B A
(42 s B A, U HE H TR AR A R RIS R, FH I Y BT iR AR AR kLA E 15 =41
M = AL I B TR I8 R B AR DL 45 T R B, BT B A A 12 B 3R A P A M R R B
B R ERIL o

36 . BRI ZESR 1 =354 — T[R4 B MDA A, A 12958 B 8 A 2 DR 240, 75 D BB 14 12 995 B2 DNA
VR, 0 HEHIV-1 [ DNAYE 3§ .

37T BURIE R 32-364F — T L A WA G, Hoh i8m s AL N A 193 LTRFFE = 2
DU I BEE Y GHHEF)

38 BUHNE R 36 ML B4 A , Hoh 3 LTREL = U3IX 3B F B AT B 4 U3 X I ok .

39 AURIEE R 1-344F — B B & Hoh 18 B iR R R 20 B 12 (A) 23,2425
NG ka1

40 BRI EE R 32-38 T — T AL A W4 &, P LTRS BYU3IX I8 FH E 129 B USE & HH i
T I tat M PE R 2 G S 10 I B AR

A1 AURE SR 1-354F— TR A A YDA, Forb B 12993 25 044 MURL ) 12 25 225 DR 4H - %8k
AT AE A AE1999410 H 11 H ARFE AECNCMIK AR5, 5 4 1-2330 ) FURLp TRIP A U3. CMV-GFP , B¢
FATHE A AE20074F10 H 10 H AR 8 AECNCME R 58k 5 A 1-384 11 JFUkipTRIP A US.CMV-STV-
GAGco-WPRE, B A4 F 7E20074:10 A 10 H AR 1 AECNCMIK £R 985 9 T-38401%) FTRIpTRIP A
U3CMV-SIV-GAG-WPRE , 45 1] A& 3 i FHHIV-GAGHT A 1 Jt Ji B B GRP B, & STV-GAG £ f4 > 71 1iij
frHE IS R 2

42 WM ER 1A UE— T A S, Hop ik 2 2 5 IR g iE A1 42 B N S 0% B s
B HIV) JrE 2 K.

43 BURER 1- 424 — T S A A, o Bk 2% H R g bd T A B HIV. G 2
HIV-18EHIV-204 B2 STV It He A2 STViacER Z F IV GAGHT JE AU H0 i o

44 RN ER 1A UE— T A S S, Hop Brd 2 2 5 IR g i AT A2 B S0 % B FE i 55
RIGAG H B A RIRGAGHT I V15 7 7 GAG 2 B A B AR B R 1 B R B 1 B B AT
B A MRS 7 AR E, B R IR R £ B A BUX R ER 1 TN A B B AR R IRGAGHL
FHELAB A GAGHT 5L, 4 ) e 3 3k 9 A5 A0, i 3o A0 UL R e 7 v i 2 L B B 2 4 T — B
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TR AR FAT B, BT 8 B B B U AT R E M I GAGH I 2 A %
e B V=R DhRe S .

45 BRI R 1-AUE— TG G, Kb rid EH 2% H IR g A7 4 HHIVELSTV
BFIVIIGAGHLIR I AE M5 o DhRe 2 IR, Forb BTk 22 KA R A GAGIR AL S B GAG—POLAR 2
RIS 08 B A L T I AR R T A

46 R EER 1 - 42T — T AL S A Hh GAGRT A ML JF g B = + DY B 1L IR GAG
Amyr& F .

AT WURNER1-43T— T A A &, P GAGHT AR It R H A K 21, 268038 &
BT

A8 MR E R 1 -AME— T A A A, o mbEGAC 2 BB H M 2 % H R EGE N iTA
1) 2 Ik B S LA AR T R 7 73R8 , DL RAR LRI R B 1 R 7 B AE L 2 R 72 L3 4)
1B e ) A2 N AT R T R

49 BN ER 14T G A G, P iR U 2 TR — DYk QT4
FINEFHUR  TATHU R - e 95 SRR 95 B I RE VAT 5L | S0 0 B B s 25 1 POL B IR B A A1 2
K o

50 BRI ZER 1 -AMTE— T WA G, R ik S 4 2 % e g iRl & 22 15, Frid Rl
AEAEY BEAE 2R T RICAGHT AR PR & BUR A B 21 B s & 2418 /7 71 I POL AT
AR, LA B BT B 21 s @A 7 U INERT AR I f Jd, o ik A s B
WF2—8F%5]:5 GAG POL NEF 3,835 POL NEF GAG 3’ B{5 POL GAG NEF 3’ ,8(#5
NEF GAG POL 3’ B{5 NEF POL GAG 3’ B{5 GAG NEF POL 3 .

51 AURE R 1-504F — T AL A W &, Horh BTk 105 238044 (1) F1/B (3 1) e il ek
Z G BRI A

52 W AE R 1-5UTE— BRI A A & , it — DA & g i1 7.

53 AURIEE R 1-524F — T AL AL A Ho o i id 18055 B 0 TC il o TV 5 45 1 32
JHET R PR A

54 AURE R 1-53T— T LA WA & H T B 8K (briming) %o B2 J B J N5
U LB TE o B BB R 45 24577 &b, Jop Bk (1) FH Pk 85— P s i 2 R AL
REMER BE A S Pk (1) FH P 8 — Ffs 240 I 2 R 2 A0 (1) 18 s B Ak LA S o 21
ARTERTIA (ii1) F 8 = Flom 800 1 g (1 15 28 A0 2 0 12 05 13 3 AR 7EAS (R BN () BRI 25 57, 45
TP AR R EE AR (D) AT (1) DL A B0 (111) & FRABUR B0 TN % N2

55 . BRI EER 1554 — T AL A & , Horb Brid F Ind iana BRI VSV-GEE R AL D,
R IR B B T BUR, FNew Jersey BERRIVSV-GEE AR AL L8 1 12 9 B 8046 T
T o

56 . AUH R 12-5 F— I — AL 54, Horh HiNew Jersey B #RIIVSV-GEE A B AL AT,
B P18 78 B A T30, P Ind i ana B Ak IO VSV-G 8 1A A8 24 A0 2% 14 45 95 25 28044 FH T e

5T BRI ER 1-564F — TR AL WA A F TR ST G I 7 IR G N s sl s (HIV) JRF
SRHIV-1BCHIV-20 A 15 .

58 BRI E R 1 -544F — T[4k S W4 A F T FIUBH TR VR 7 I e N Ho 0 B B 0 55 45 ) 2
HIV-1BEHIV-2/ A\ 76 3 o
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59 . AUREE 3R 1 -584F — T 1) 18 55 B3 B AR IR, J03& T4 2% 5| S B0 N 371 4 9 BB o
BRI I R P S PR 2 L G BB A A

60 . BRI ZER 1 -5 TE— TR P dE 84k, fE LR A S EH 2 R, rdEH 2
BB B SRS AT A B NS R R (HIV) (RGAGHTJE 140 5 19 N BRSOk I 2 571

6 1. BRI ZR60 1) 1 B 8044, Hoh B 2 4% 5 R Jn A AT A2 B HIV- 1 BEE ARV GAGHT
SRS, AR AR Y B AGAGHT 5

62 BRI ZE R 60886 14T — IR 195 B 8 44, Hovh B 20 2 % H IR B A 76 A 41 i b 258+
AL R IR R 5, B ATA H GAGE B (A S HIVIKNERST JE A7 7% UL AT IRV
POLZ B RALE I B, F2 al2 HA B 21 R P ZIR GAGRT A Pt 5 B S e A K2 L
NEIEER T A M POLATAE ML , & B B A B 21 s R ST FIINEFAT A 1 B J5 2 (7]
MEAEN, HPEAaEA LA T Z —4M:5 GAG POL NEF 3’ ,B{#5 POL NEF GAG
3,835 POL GAG NEF 3 ,8(#5 NEF GAG POL 3’ ,B{#5 NEF POL GAG 3 ,B{F5 GAG
NEF POL 3

63 BUH ZL R 56-584F — T[] 12 B A4, H FHBCR 225k 27 -30 i ik () 48 S 2 A B30
AR I VSV-GR A o 2

64 . BRI EE R 1 -5 — T A A P2 A B0 BRI B3R 586 24T — T (1) 12 993 £ 2 44 FH
TVRIT B, B IGTT 7 R A 45 T BE L300 % S5 7 B A A A SR i 2R 2

65 BUHEE R 64 (1) 4k B W) 20 A BB 0 B3 8048 , L Bl 4 S50 55 249 Wik B 0 2 SR B
T2 SRl (RT) P 407 ) 7] -5 308 2 Sy 5 A 1 I P 0 610 741

66 . BRI EL R 65 140 A MDA A BUIE o8 B A , L 2 77 300 4 S 25000 2 SRR I — B0 L
T et 1) DA 300 2 S 9 5 A 1 I I — BT LR 6 570

67 . BRI E SR 64-664F — TR A WL & BUNS 03 55 8044, 55 30100 4% 55 93 55 245 1) () f {8
o

68. BRI ZER64-6T/E— WAL G VA A BUS I 8 804, R R4S T Hi il i o s 254
SEHUE SE K [E) 57 Bk b 54

69 . BRI ZER64-6T4E— TN & VA A BUS I 8 8044, R 7245 T BT ik A6 &4 HA A) 7
B RO BSY T) R T TL IR 45 T il i SR s 25400

70 3T T il 24 1208 B BRI Bk s iR 54, HoAF

a. 129 B BUAR FURL, A7

O A8 B R A AR PP 2 28 R, Ho s’ LTRERE Hdh B8 F 4t E
B EMiR5 LTR, 5555 (W) ,RREFE ), DNATE MDA J23” LTRIF 3, Herh iR 3" ~LTRFE %)
F2 /DRI US X S 358 - A B i ) S AT SE BRI U3 X 45, B Ak ki it — b &

i1 b 2 b —PpAT A BN S5 BB 9 B I GAGHT S 1 0 R (1) — AN B T 2 JIK 1)
ZIZHE, b Ik 22 T BRAEE T N1 R AEAR N A R P e sh 74

b AR Bk, & (D) & TAENTE RN A S8+ & (1) bS8 m 51
GAG.POL S AR IR TATMIREVER I 18 58 2 I IR, Frid U i Sk = 18w v AR5 5, A
A Rumipoly AR

c. AJE R, A A ()& TENE RN HRI W B8+ 2 (1) b — B2 1 7
FORHAMEANZZ TR, ridm S amE & e vsv-ca g ascE frd e Hh s

6
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H B fepoly ARHER, Fal & HIE B W M AR AR E O BE A g P ER
5, BT Bk & 75 ONCMAR SR (¥ p ThV-VSV . G (IND-CO) CNCM  T-3842, 83 5 — FiJE R pThV-
VSV.G (IND—-CO,CNCM 1-4056,pThV-VSV.G (NJ-CO) CNCM 1-3843, 83 7 — fi i R pThV-VSV
G (NJ-C0) CNCM 1-4058, B{Z pThV-VSV.G (COCAL-CO) CNCM 1-4055,pThV-VSV G (ISFA-CO)
CNCM 1-4057, BA FpThV-VSV.G (SVCV-C0) CNCM 1-4059,

71 RCRESR 7O Bk AR A 51, Hoh 1R 2 % BRI 18w 55 2 N E ki im s 1F
S EHIV-1BHIV-2,

T2 BURIERTOBT LI B BUA A A4, Hodp 2/ — A BUki Lk Fr g Bkl B A 76 A 40
M Hp E RS AL R IR I b 2 A%

73 BRI SR T0-T21 BIRL AR A A4, Hodh 2 /b — Ml e Bobi i i 8 3 s+ A B
A IR T

T4 BURESRTO-T34E — TR Bk AR 254, Hrp WER 2 3 F 18 B N 2R R 5 3+
EFla, APGK.PPI (HifE %2 J5) thiodextrin HLA DRASAS#E (P33) JHLA DRa’k \#ki& (A LEE
Bk S A HEE B2k EE 1 B FLARBA LA B0, B CystatinZ A R A L41 .

75 BURIERT0-T4H4F— TR Fuki i 20 G4, Horb 9 b POL R [ 1 40,78 TR S S S BF
(R B A, 5 10 3 L DR 40 ) S 2 A% AP BR AE R M R 4 rh 32

76 . BURIESRTO-THE— TR Fuki s 20 A4, Horb dn b3 T4 B GAGHU R I ISR 1 2 1%
H R AR B R 43-504F— TR Z % H R

7T RRERT0-T64F — T BURL A A 54, Horh B R A A 25 1 B J 2 (1 e UM 22
R28-30/F— T B E A .

T8 BRI ELRT0-TTHE— T FURLEAE 2 —

79 . e BRI ELR 707 74T — T 1) R 20 A4 20 & W10 Rk P2 W i 18 s w8 AR ik, & T
il 2% 5| AT BRI GER ET R T 12 B E 9 BRI A% ) DR AP PR S PR 40 I S 2 R BS54

80. ik A FIHIV-1AT AR , HoA2 5 80 H B A B 21 7R 7 P I GAGHT A Pt 5 5
T4 B HIV-1E: PR EINEF . POL TATECREV () 5T 1 20 5 B 5 X P R i 28 R Rl 5 2

Ir

81. BRI ZL R BOM ik & HIHIV-1 AT AR I, LR POLAT AR It i A & B R A B 21 Fr s
AT .

82 BUHIZERBOBS 1) k& FIHIV-1AT A M B , HANEFRT A (1) fi i A S B R A B 21
FiN B R T

83.VSV-GRIEE [ , H HA L B B 14-20F7 75 7 JIR 2L 1R 7 51, BUE H a0 T Bk
5, B BRI 1 7F CNOM{R 5 1 p ThV-VSV . G (IND—-C0) CNCM  1-3842, B 7 — P R pThV-
VSV.G (IND-CO) ,CNCM 1-4056,pThV-VSV.G (NJ-C0) CNCM 1-3843, 83 57— Fh & pThV-
VSV.G (NJ-CO) CNCM 1-4058, B{# pThV-VSV.G (COCAL-CO) CNCM 1-4055, pThV-VSV.G (ISFA-
C0) CNCM 1-4057B4 F2pThV-VSV.G (SVCV-C0) CNCM 1-4059.,

84. #uhd B A 1k B B 1420 7= P P 2L R 7 31 I VSV-G A IR B 1 2 — I X R o
Horp i i R 55 4 3 b5 A T AE N Al 3R IA , B R nhd HH a0 T kLR s 1 A
FEIKI 48 N 731, T3 R B AECNCMAR- S (K pThV—-VSV . G (IND-CO) CNCM  1-3842, B¢ ¥ 55— Fi
TR pThV-VYSV.G (IND-CO,CNCM 1-4056 , pThV-VSV.G (NJ-CO) CNCM 1-3843, 8% & ) — Fi B X,

7



CN 108114276 A W F ZFE ok B 7/8

pThV-VSV G (NJ-CO) CNCM 1-4058, , B # pThV-VSV.G (COCAL-C0) CNCM 1-4055,pThV-VSV.G
(ISFA-C0) CNCM 1-4057 LA JzpThV-VSV.G (SVCV-C0) CNCM 1-4059, B H LA 1% H Kl6- 1257
ZIR T T o

85 . AL P T AUHI EE 3K 28B4 LE— T Bk I AZ IR 73 » Hop ik 1% o+ P b 22 /D
— M E GAGHL SR I L5 B iR IR 7 T 1245 564 T S Frid R 7+ =28 HLAe %
FGHIV-1B{HIV-2 GAGHLJR B E H BX.

86 . 3& T 1l LS M 7 AR P HIV-1 BRHIV-2J8 e Bl STVERF TV YL i G 5 SR 20 &
Y, HoAD A WU L SR 1 -584F— T 1) 15 95 75 Tk

87 . EALFE AL LB E 3 R IBUR ) B2 e B8 T N S )% R K 25 1 7 S TR BRI £
KR1-86E— T L&A G

~FER BT B Y S R S HI V. JE 45 5 0 B 00, A2 PR i B 4
I FE 9 B A0 AT 5 /B

—15 318 AR NPT SO B R a2 HIV IS OR A P 2 i #h % /B

~ R T B ELH T VI o8 e 85 2 JE U s = B AR 1E L /B

— PR 3 e e HL VB GY S M B0 A T2 P CDA+T 248 52 25 6 v 1) AR 47 H
/8%

— PRI S e ) A HI VI B 12 PR SR 47 o1 CAZ P CDA+ 4 O B 25 5 /B

— RS S e A HIV JGUR B G A 18] R S8R Hh KA C 2 M CD8+ T i B 25 1) B LA/
B sy S s /B

—PU B R R He % i AT AR S B M TS A AT DA 4 1) 300 5 S B o ) e HT VI

;'i%

88. AL A A B B O S — DA gt 2 D — DR 2 IR0 2 4% 5 R 16 12 95
BRI A T g R R S IR, BTl G5 JE PR A T 5145 7 Bl S0 % T 14
HAPEITE EHE TR 5 D — A2 IR % R

89 . MU ZE R 88112 o5 B3 B A1) BL Y , Horb BT IR 9 3 BB R AR R o % B2, T2 IR
PEAR IR S L o

90 . AU 3K 88 ELBII1) 15 Jps TE A8 A4 , Ho vy T ot e 958 B 25 2 4 B0 )38 2 2, ICD8— A3 )
11 0 S 2 I8 2 B CDA— A5 1) 0 L B 8 25

91 . BRI EE SR 88— 90T — Tl ¥ 18 1o 3 25 4% , e wp Bk 1 9 23 L I A B = gag po L T/ B
env i85 B LA, Lk = DhRe MEgag \po L I/ Blenv 2 B L A

92 BRI ZE R 88-9 14T — Tl (1) 18 o3 B3 A 1) B2, He v BT ik A s B3 L RN AH ke = BT A7 A 9
Fb IS EE T .

93 BRI ZE R 889 24T — Tl (1) 8 o3 5 A1) BL T, Herp BT ik 22 20— A 2 JIK F U5 1 s 2 A
DRI ZH e ) A 00 2 SR o 55 AR 73 B B BIURD IR B A TR B A A i) 7 31 G

94 U EE R 931 18 5 B3 AR I BL A, e rp ik 2220 — A 2 IR AiT AL B ATDS o 5 AL 46
HIV-1BCHIV-2 B A7 A B HIVI AR R BGE AT AR B s 30 25 V0 J8 B TnT s 25 38 R v 55
(DY) « H A 28 993 85 (JEV) B3 SARS—HH 2% 7o TR 975 25 () A J

95 . BRI ZE R 88-9 24T — Tl (1) 12 75 3 AR BL F , Forb BT ik 22 20— A 2 ik 5 P R 7
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96 . B L SR 8895 4T — T ) 15 9 B 2 A4 1 B2 FH » e o BT i 18 95 75 844 FHVSV-G 2 1 i

AL
O7 . BUANZE R 88-06 1 — T ¥ 182 Jp 253 28 4% (14 L P, 2EL v s e 88 2 25 5t S 3 L 25
R R IR N E o

08 . A ZE R 88-97HE— T 155 253 28U AA ¥ B Y, L vy ik 4 )2
99 . BUAN ZER 8898 A — Tl (1) 15 Jp & 480 48 (14 L P , b i i =5 i ) I 9 e 20 e ik

IR T SEI
100 . UM 25K 88994~ I 14 15 95 53 A4 AE VR 793 Jir A4 G 75 - & T B A 2 TR P 5500
Genic A R PR A

101 AR ZE R 88-99 . — TR 18 B A ALV T B IR A 1 B2 A
102 AU ZER 8899 A — Tl ) 182 9o 5 8 A4 LE T3 i =5 10 9o i AR S0 2 4 T s A

G R o
103 AR ZE SR 88-99 - — TR 18 I B B A AE T W IR A (0 L A
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BREERERHEREEFNH

[0001]  ZAHIIEZ20104F4 H2 H 1252 1 @ “fike A= Wb S H R @™ 1 o B & ) J1 i
200880110278. THI 9 EHiE .

[0002] AR KEERE R BARR B R iRt 7 1E T 5 —IK (unique) 45 T ELE H
BT 18 E R ER L R e A ik, DL AR 22 3

[0003]  FE4F F I SE Tt T S, AR R B e T 6 (R 5SS 28 v PP 2 2 R 6 8 A i
AT I 5 H I e PR AT RIS T SRAF R 45 3, FH DA T o 8 0 B s B K0 T e ide 0, o ) i
THTANEEH

[0004] A BRI B B DR RS BARAEAR N — IR B2 R 45 T /R H 18 EI R AR K
AF 1 2 P AT B 5 8 IR BRI 7 B AR YT (9 b M B VR 97 PR B0 A RE B R
IHIBIT)

[0005] 2% BH 1) 1898 B 0 A4 1 2 6 5 Jnlod FH T B DRI VR 97 U 2 A T S e 42 b AR
HA B T/ BN —IREUE 200 S R A 251 0897

[0006] AR EHEFRIFRAL TiE T EE 4 TIZW 804 T35 8G 7 A s 1E 3 V5 )
se NP I 77 205 7715 o 3R B8 AR 1 5 S B FH 02 518 S0 B2, BT T BRI 7 I 2R
A, BFE R B GY  AF A ORI B S B R e T B RS AR P PEAC A S B 2 o R A
AR B Rr S SE T 7 52 O IR A O R T S % R R B R N A ATDS VR YT BK
THBs A8 o

[0007] AR BH 55— 7 A2 2 R AL R AR e A T B AR B 1 (NT) 3044 ik e i ik
PR T HAE B 1

[0008]  Jp5EE . R 2 RNAYS 55 H U H R 18m B /a1t 22 & T IR TH R R e R i, DR M 12
o EE HL AT I 22 7 ZLAR MR MR R S N R 77, AT 45 HAE R A B fu b T LA R
il o PR, 8 T s 25 1 A O 22 B T HE 1B B3 VR T 1 S s e Ph & 25 P v A, B30 AT
FHIX L BARAE R RR YT T H o

[0009] SR >4 75 A4 A A IS 25 5 A4 ), 0L 00 3804 Py e S Rk 052 817 3 % 0 FH T 2
A AR U R L E 1 51 A P A YRR 2 D PR

[0010]  7E 15 3= 44 P At o) A 2800, 2 1 8 A JOORE Py B 6 5 A 1 12 25 PR b >4 75 AR AR N 22
IR 25T WA 208 FHIX PR AR I B A5

[0011] AR BFRAL T A AE TR B 7 5 400 o 45 1 1 3 LR AB 2 A2 ) 3 A R I FH T
72 /DR AR EH T A ) B 3 2 T AR B

[0012] A% BH R b S0l AT 75 B R 1 32 R A8 08 SR R 1O AN [R) 45 1), th e )b Je L
TEMAMA A WFRAVEL GGG FRISCEE, A DL—IRBUE B 257 Bk 1808 25 8044
[0013] e sl 1, A% BH AR AR AT P AN (%) 08005 B A4 LA AE 15 FE AR PR St B L A

[0014] A% B 480 B3 8044 e il & LA A 5 ) 0d T 251 2 3R T 7 400, A B R R
AR 51 S ) F 38 9L 5 0,50 A L %8 B2 R AT s [ BRI 75 1) 5 DR R A R BR it 1 it
T 75 0T L P s M AR Y A A B R ) T I SR B B B PR X R BRI
AT PR VA IR T B R SR R T R T AR AT A N B RR T AR K B

10
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e IE T 75 EEAEAR N 2 IR S 38U BT 20 220597 -

[0015] A EH AR AR AL T XL G, B & B B ods 12 95 B3 28044 791 A2 A8 41 5 458 A st
& TR N R KB WE R v 5| G 40 M S 2 B2 5 4 Tk 1200 B 3 A4 3R 28 ik Jos 250 L)
Al PARR Ik s Bt .

[0016]  fEA A B IR e (A SE Tt 7 2, AR R B NI |9 7 78 AR A 0 9% S0 B 1 23 0
N RKEZNYER T O L3R A0 MR PR S 2 N2 o AR K B N7 4878 FE 4T 42 (prime) il
7% (boost) FHE HH A Ak B AN HEAE X REPEVSY LI 2 R 25 ) GAB A A 2R 1) 18 s 25 %K
A, 3K BB AR 51 ET T A4 g A5 10 P K 58 3Rz B 40 S R R XA S R AE
cynomolgusBifE (cynomolgus macaque) ZH IR b B £ Ha 7N , FE IR & v )& &
1213?)%5%E‘Jﬁrl§’]ﬁ1'lf§ DL A s T AN 18 £ 34

[0017] ST IXEesg 0, AR B N ICTE T 2945 1 18 £ il 2 AE T B0 VR 97 B i gL DA
S AR NG S OO HOE T S AR A R H AR R P e R T H, DAL 61X
T EE A 000 B SR B A T B R R ) % N, AR B R N e B B ) e N
A ATUART IE 5 AHR I Bm K A

[0018] PRI, A% & BH B2 BR AR 1 A A 34t 1 T B 45 20 00 A 200 S —in i &
gt , D AT A AE A5 3 T G A N 58 S % BLE  FE e AR ST E R E s 2 e “E
B2 8 T A K 38R B R EE 8 R 45 1 45 F M A 208 7 BRAS T AR R B8 R 2 844
IR 22 RS T e B IR Rl 2 45 T =K.

[0019]  AKREHRIE K EWH G, KA 52D,

[0020] () P&pa dE AR UKL (PR NS IR BR B0 A4) , H SR — Biif o 1) — D B2 A U
AR E A R,

[0021] (i) M B s ik (L RRVE e TR aA) , Ho 5 Pk 55— P e 1B & A A
7] 4 38 AP o 1 — B 2 A Rl R IR R A A

[0022] A frak (1) A1 (1) 129m BRI MUR g (BD &) R 19 2 0 R , Hors )
Rt — LR 2 IR A 2 A% R (B Fe LA

[0023]  JHrp Py 55 — PO 58 — ivips 2540 5 2 1 AR AN I AR L v R SR, L3 TR 7L )
A M)A N 5 S

[0024]  HH 2R R AR SR bS (A7) I 2 2 BR AR STl , 22 R R A g N AR N 3%
s L DR ZH A AR o E AR S S 7 S8 R, B o i DR 2 A A R 22 A% 1 IR RIS A TR 2L P
WiEs (Antiviruses) , FL2 Y H HF LMK HUR T .

[0025]  FEA R B )RS S 1 SRt U7 S, Bk S 08 1) 2 1% IR b — BRULRP 22 ik, P
2 RS AT A B S B BRI 5 B B GAGHT S5 ) 2 /D — Bhit J5L o R, Pk b Ji e B0 0
— B g% MR AT AT B GAGH B AR A F i Hh e S HLAE SR A GE o FLRR )
GAGI?) B o MR T U5 U STVIEGL (1 AR 7R A B AL 3 11, 256 491 1 AE I GAGHL B 5
STV AT vk & T A7 BRI EARRS , GAGHT AT AE BN S 5 61 BE s 5 e 0 2 HT V-1 8¢
HIV-2[KIGAGZ B ]

[0026]  fEAK BHR R e I SEE T R, Rt —BU LR 2 IR A 2% 5 (B
DT 1 Pk S 5 5 1K) 20 A% 7 R A v B 4 9% S50 1 B3 1) AR 0 23 PR R POL B

[0027]  7EfF RS T e, AT AR E GAGHI m s ) B i R AT AR FLGAG 1 He )% Jif P R

11
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Br, A W) 7 DIRE PEGAGH R , B AL & 1K P A4 5 D REPEGAG s B A1) 16 U, Frid it J5 2 4
Mz AE DiRe HEGAG

[0028] AR EHH B AR ER A & H T (e 2 A IR IR E B B 8UE Sk
(PR A ARAE “I i B s i k™) dH R B A A g m B ide , Kb frid BB E A 5
P A8 B BUA B N A (R e B B AN A 25 (R G, PR B IR A 2 P B i “ el — A~
B MREERERT AT O S K “AEE DA 5E T S A R B B S 8 A i
HA.

[0029] AR EHEIE 5 8k 2 B aiis , 2T i 2m s E 0 W IR G B RE PR A
B EARIE A, B YR AER 2B, HARRIDT kAP 223 TR POL SR DA S AE e 13—
A RIS s 2 () 45 10 /B304 B AT/ B SR A R A

[0030] s AASoukar (1) “Fe A i DR A A0 5 JBOMBRIV) 2 4% BR B i A TR o AE R e 1 SR T
FR, PR S D B = gmid AR WSS PRI POLBUR 1 2 A IR » A b , T i 3RS R A AN
B VK & AL 23 PR POLAT JAL o A2 4 235 PRI POL A J AR 7 18 1 GAG-POL 2 25 14 24 7= A 1)
REMF R AR RT) VI 5 RTARNase H) DLREESET (IN) 95 D—Fhux Sepg i 4 4
TG MEAR B BOE R, POLBUR A & AW 253G TR o X S B R AR 223G P fEFields (Virology-
VoI 2 Chapter 60,pages 1889-1893 Edition 1996) H1#iik,

[0031]  7EHFSE W SEHE T B, AR LR i 2 4% B IR B L IR sl = DI RE T pol ZEA,
i AN B 58 B po 1 B A

[0032] R0 SR AR IE DR A Bk 7 B T3 2 155 e 20 4 1 N W FEYR T 77 T EOS R I B
HRRZ TR, B 5H RTARE R ARG X B2 R4t DNABRNAS B AN T/ 18
NG T TS B AR AL 7 51 o 3X L8 P 1 I G A P 2 o FH T 1) 48 A R BH I 180 B %8
AAS 1) 285 s 5 DR] 2 () 485 ) ATZE Rl 22 T 30 AT AR v 1 D 38 Ok 1 o B AR 1 491 P B T
(Zennou et al, 2000;Firat H.et al,2002;VandenDriessche T.et al) 457, 7] LA
A IR 2 A1) 45 /0N 12 s T R DR SRS A, LB T > 7 e B R B AR YR 9T U T
B (1) BT U8 2 A% B 2 A6 AN A7 S8 Bk JE PR 2 A b X 42 £ DNABCRNAG RO in 1
R SN RS At OR b ropevEr PN EAE N

[0033]  [AIk, B4 L DRI 40 ] DA B 4 8044, o 2N KoR s B (LTR) 2 (A1) 9 B2 22 1 9
B 7 BB B R 2 A R B

[0034]  FRAE A UL, BUBRAERAR EASAEIS, AR FE A TR RHIE , X T8 00 5 80 1K 45
BN FH IS 25 PIRFAIE L St 7 SR BRCSE A8, e )2 o8 T e AN R R B BRI 2 % 1 1R, T
PUIRIRTAT T ge Al Al & o

[0035]  RuE“UAWHEAE B AW E & 18 2 Rl 7 & B A I 11 B 5 1 1295
BB AL R R S B A R DAL A A et IF HL B I AE T O gh 716 3 Fr il
FEWS[A) EARNT 25 o DRI, AR PR AT 459 B A8 75 2210 1 £ TR AT W0 e - N h 7, R 85—k
25T A BR G  % Hr  A2 AH  S  BLE i TR 25 5 S0 BRI BT I %8 e

[0036] PR bl R 1) 45 Ak S W Ak N AR A 25 5 L) 1 L i A I AL B AE L R R A
KB,

[0037]  [AI UL, BT 3A 12 995 5 3 A4 40 Jod DA S AR 2 0L, B0 vl DAAFAE T — AV 28 vp Tk
SEAT

12
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[0038]  [AIUL, .35 ELFE 10 B8 A e T 10 Ul B ] DAFE 7R FROSZ B R A s AL e
(1) T 12 95 B 2R AR SR FH T 7R [R) A S7 457, 4 1) A -7 1 32 v 0 e BB i i S 0%
SN

[0039]  ARIFAKL I, F2AL T FHEE— R 2 1 — B2 A T B A 2 1 B R AL 2 1 12 e
BEBARRIORL , DA S F 88 — R e 1) — B 2 A YR BB IR A 1 M 28 2 1 18 s A A T
Rr o DR, TS B — i 35— b S YR B B LA 11 A2 AN IR0 1), e 0 R 1 AN IR () 9 B B AR
DRI I, A B 1 A Ak ) Ao ) 1 B3 A R & I 5 2 /Do T 2 A e s Ak ks
()55 A EE A T EL.

[0040]  FEA K B dF B S 7 P, AL S A A8 5 5 = R — B R R 1R E AR A
RURL, Forp 58 = AR B A IR E A A FE TR E— MM E —MalEE D, [l &R
EENGLEEE= 7

[0041] [ 7 eI R 2 BB G A 2 Ah, AR B I 1295 B 800 mT DU A RN, 500 =2
A DAL A A R B A R R 4

[0042] B3, e AT A B DR 2EL mT DAAS [ 5 56 A o e A0 1485 7 A I 00 e VR PR 1 0 1 22 A%
B (FRAER L) Rl e B VR T 24BN R 2 1% 5 I -

[0043]  {EAI B i — AN T ST 18 R A I B L R A i B AR 2 %1 IR
AN, 264t 72 Bk A (R 2 4% 1 IR bt B A L (7] B J ke s AR BCIL (R SR A2 1 22 ik . ERL UG, B
RAS[F 1) 2 1% B P LA A B i AR

[0044] 41 Pk, ARGE B SE R A7 R FEAZ IR , BPS 95 B VR I A% IR , JL2H Rl 1 s #5484
FOURL ) DR A o DR G i ARE P BT AT & TG A% IR , RIDNA BURNA, XUEE B R , 045 7% A7 DNA
TR 3 VB R =R 7 91 o A2 1 (DNARNA) B P J5 B JH 20 g 6 T S Ja A B B, B
FEEAR BN - T 5 850 FURL AN SURL L 5 L 40 o — F T 3R Mk , B SR R RNA. i
DRI2H, T8 R, B3 3 — 5 DR A R A% R 7R A 45 T URE I 1 = 10 5% S Al i b (9 25 Rl X (B
35 2 DR ZH mRNAZE 3% ) B2 11 R B 5 DNATS 5 s ) BOR B8 5 1 — BT MLTR . DNAFRRJE 2Bk
BEWATRTE) (WFields Virology) , AR EAEE SHIZ G,

[0045]  VEARERIRL 45 T 18 B 45 R, 7R 2 1% 85 IR Fu Vi H g (1) 22 IR AE B B i i
SHITE A0 YRR A

[0046]  FriR 55— FhANEE P L AW TR S =M A ge i — P A E AR E©
VAN B AL 375 H A (RPAS 22 SO ORE) T RE e 5o IR kG, T8 28 6,2 2 5 v (1) 3 Ak S 1)
FriR 88— PSS —hp S A A W BT 58 = Fhfnml et — b B IRE A S —F A S B
R PPN b R R 1 BT 5 = R — P IR A AN RO R e AN
IR o R, BTl 55— FROR S8 b S an SRAT 1 B 5 = P Bk — 20 1) 9 B A0 1
EAM—A, USRI BN B4 TR, A 5 IUNH em s A & A sk =4, 5
IR S A R X R AR (B I B S 0%) 5 S EUA R SR ITIA Z - IR R
ISR PR G 18 L

[0047] 74 ST e, AR ARG b, BT 85— iR 88 — b R i SR 1 i i 28
=AE— P AR IR A 2SR EE, DNASL # RNATR 2 -

[0048]  FEA K B I AX A WAk 70 G PR A o STt T B2 T, Pl 35 — B R B8 — Bh A an A 1 i
R EE = FEH — DR AR F R R RN R

13
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[0049]  ARYE AR B K5 5 SETt 7 58, I o S5 — R ORI 5 — M i 2 (1 U 1 AH 1R 2510 AN (7]
BRMRIEAY, B B AH R R AR A YO BT I 2

[0050]  fEPTIAAL G WA B Sy — AN KT S, Pk 55— Mo — b LSRG 1 BTk
F =Ml PR E DA AR BN RE.

[0051]  fERTIAAL G B0 5y — AN SR 7 S, Pk 55— Mo s —ph L SR G 1 prik
F =Mt A EE O A A F EEE IR 8 A A S 2R A R SR SR, BUE B R
AR X BTG AL

[0052] R B I RAE PR &, Herp AR A R S i — S22
Pk 88 — Fh A8 R0 J tn SR H 1Y Bk 88 = R B — AP i B B B 1 Ya 3 iR m EE R
(Rhabdoviridae) (GLFEAERIM) , KFAl 28 B KM EE (Vesiculovirus) , AHE/KIE M
2% (VSY) L I H SRR FE AL (Paramyxoviridae) , 5 a2 RRZ T (V) , FRIRIE &
TaiEE RSY) , B YR H AE AL o 2 B0 U 1 IR KR # R (Orthomyxoviridae) , ALK
[0053] Ry B A RNAJR EF BRI LB 1E £, Fr e N R18 . e AT i — 28 e )
e BB B H (Mononegavirales) , 5l &R B R, R mll & KR T m R 8 , 7 a2
VSV iR W AR R O, WA AR T, MBI B B 8UA 15 01 2 18 3 25 2014 000
Fio

[0054] /Ky O RIBERIFEEE (VSV-0) 285 I B, 1 9 BF AR B 20000 () R 1 A1 74
BT TREAERESEN LRI R E A B 9N RS M e 52N VSVE A,
LA IO B4 Il I 43 S X — 2] (LR IR) 5 A 30 i 7 28 PRORE R 1 28 SCHp R o 4 48
I, 8 A GEE R 2 7R JE P AR AL « VSV-G R (A A7 AEN— R g i A7k 5 5 X RH CoA o i B B IX o L
ZE 3k v /R M 28 (P Joi 109 v R %) i HH 1 40 P SR 1 o

[0055]  VSVERFRAEJLAMILIE R, rlF (it T Hil & 18w s aa A& . VSV-GiEEEE
AR EH A 2T AR MR B BRI R : Cara jasi e (CJSV) , Chandipuralf# (CHPV) ,
Cocal & (COCY) , Isfahanfp @ (ISFV) ,Maraba % MARAV) ,PiryfaE (PIRYV) , 7K
2R Alagoasti®r (VSAY) , KM 1 28 Indianadi s (VSTV) FIZK 1D #New Jersey i &
(VSNJV) /Bl I 43 2 T KW PR B3 JB W B PR , WiGrass carp#LRisEE, BeAn 15757575 &
(BeAn 157575) ,BotekediEE (BTKV) ,Calchaquifp s (CQIV) ,Eel¥i & American (EVA) ,Gray
Lodgedi £ (GLOV) , Juronadi & (JURV) ,Klamath¥i s (KLAV) ,Kwattajpiss: KWAV) ,La Joyaldi
# (LJV) ,Malpais SpringHi@ (MSPV) ,Mount Elgoniil# i & (MEBV) ,Perinet)iaf
(PERV) ,Pike fry#iR¥pEE (PFRY) ,PortondpiaE (PORV) ,Radif i (RADIV) , i #1558 Spring
SR EFEIMAE (SVCV) , Tupaiafp®s (TUPY) , itz i O I% B (UDRV) , Yug Bogdanovaciia: (YBY) .
[0056] KP4 1 % Indianadpg & (VSIV) FIZKHLPE T % New Jerseydpag (VSNJV) &ALk A
TARBL AL A B 1208 B3 B AR B T T 2 A 20 18 B AR I E A BB B 1 I Bk o (1
7 5 IsFahan MISVCVAD [t i (1 Y T il 26 (B A A0 2 (DKL Y IR 715 3% 3 - Coca ] 9 22 T R
(1) A T 5N T BRI, 457 ) 6 T S — I 7 48 0 1) I S B i 45 1 2
PRI 1T o 22 B AT AN () 1 A 2800, 280, R P SR AR IR A 2 7 ), 58 T BT i A T 3k 4 3 i 7]
PLAEPLIER , IndianasNew Jersey;Isfahan;SVCV/Cocal . 5|#Cocal {4028 i 18 9 B2 3%
A L35 LA B AR, AL ) f2 EZ I (B R (chronology) H, 4 Cocal £, H T il

14
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RIS, BAME B G4E T -

[0057]  IndianaMiNew JerseyIfiliGALMVSVEERRER A PGB T 48k B s ig . &
I VSV-GEE 1 #¢ % T Genebank , HARML [ JLBIEEAR X T VSV-G New Jersey &tk ., 7S
M B A G5 5V01 2141 731

[0058]  ZEVSVH',Chandipuradp s (CHPV) ,CocalJi & (COCY) ,Perinetd@eE: (PERV) ,Piry
JiiE: (PIRYV) , SVCVEL Isfahanfpi B 7] fe 2 R i B ik ) T3 BRI AR E A ol 2
Wit =MAEED , 2N E=MAEED, B PR AR ED AR, S ] R
1 bl 3 A [F) A0 8 i % 10 S0URE 3R 45 16 2044 B b, Chand i puradpi 2 (CHPV) FIPiry o &
(PIRYV) it 7 H AR A 58 AT S 1 o DR G, 76 55— N s 42 v 3K 640, 5 ] 4 R B
T AR AN LA A B RO SRR T HRRL .

[0059]  HR4E iy — st )r 22, e EE U B H ERNAR B , (9 I dE N SR i 50m 55
T bR 2 SR B B I U B

[0060]  J& &1 R A e O I B B ) B B AE e i v B 4 1 FE 2 S 25 EAT
(1)1 3 SR

[0061]  FRAEHFE M SEHE T 28, AR I AL B W0l om) & R AR — Bl Ss — b S an 54 1 B
R =R — P R R AR E D, IR A HCPORERRL, Rl & VSV, BUE B AR R ER,
HH BT 85 — B AN EE Rl A B I BTIA 88 = Rl — P I m s AR (VR B A JE 1R
B, B YR B R [R] 97 4 4 0 A2 K P 1 8 LT 20 1) AS TR s 25 4K , B JR B A 1AL JE AN
[ERiREER

[0062]  FEA & BH ) HE € S 7 22, 38 A T3t & 0l m) & R AR B A e (1) 12 s B %8
W8 BTEE 8 B i E o A B 2 IR ARt 1 7 A

[0063]  FEAI B A58 St 5 G, BT i 58— PRI S8 — b A2 0 SR O BT ik 88 = R el —
A 1) 9 B A0 5 2 1) BE B A B iR 2 A PR 0 I, 45 o) e BN R 4 B A B, el k5 R/ B
77 ST o AR 47 8 SE it 7 S rp , TRH AR mT DL A e 43 A THB 2 A 2 i VS VAR IR R ARRAIE o 7E
TXAN T T T I AR A GO DC/ He e B T 4 A an 29 3 T4 BB I R ) AT LA % 8, L
EDCRlE H A X BT 58 77 1) AR 0% ) o % T B A X 380U AE St A P s H

[0064]  HiJiF 23 A0 (APC) S5 il e B8 S A M (DC) A A 2 A, 2 P 18 s B B AR 1) 5 3 P 2
0, Hod e A &), TP 0GB .

[0065]  FH -T2 A0 28 48 s E e A S s P B, JS 2 10 P A I AR 71 = 1) B P e 4%
[0066]  ZmhdVSVAL I ER 1 (VSV-G) (1) 22 4% 1 2 508 1) B 401 e, 5 i) B i 2 8 40 . (APC)
B 40 (DC) , B IEZ0 A , A0, 45 40 e Bl Sk a4 i .

[0067]  Zhididi G 5 (v 4 5 1 40 B I A T BB A0 38 AR R B S B B iE I IR EE B I 2
ZH FRAE LA R 2867 Y GBS VSV (VSV-G) LCMV (bR 2 200 o 12 Jhk 8% A i JIES 2% 95 7%) B RRV
(Ross Riveri®s) WA E 11 2 % 5 18 AT F T i 45 18 A 38 i) S U 40 e 1 384k (Park
2003) (Kang et al,2002) .

[0068]  EbolaBtMarburgip &M IEE A Al L T # Mapical RHEHKE (Kobinger
et al,2001) .

[0069]  gHCtR P BB CELFEAE R o B R AH 909 B lMoko Lajps B) BRVSVARH 9 5 1) F0. )i
B A AR AL B ZUK 1S A
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[0070] v T 25 2t 28 248 L A Ik 2% M 52 4% 3 25 (LCMY) 1 B0 RS0 25 (1 P T2 3 il
YEAm N L bR P 3 T2 L R 2 BRI AR e A AR

[0071] i FEAUE 8 I FLRRVELSFY (Semliki Forestypas) 08 [ 7 LA BE A HT 5 5 8 41 i
(APC) P& LB R 41 A -

[0072] &4 a1 m] FH T 2 A0 R A O B IR 1 0 B 04, IHA SR ) R I BE 2R
RD114 %5 1 B B R HI s 2 B IR R Bk (PR B 28) bR s B i 2 ), 22
PR R aEEN .

[0073] QB EE , FEAF B R B A N ARTER 0 & O PR oA Vi B ASEV A Rl 2 U5
H AN FIRNATR BR 50K, 48 7E PR 22 8 BT, FE 02 1 RNAJR B3 SRR AR 8 3 o) %
SEFPAEME AR EF o IR OCBEAHIE P S G5 MBI W S B 1 ) DhRe I R R e 3R 13 1 22 A
JRAE B AR SIURE 2 TH) 220 T8 2460, 285 BT il B4 o A0 iRl 1 98 5 A7 AE T 80 kL 1) g
R A RS E AR AL

[0074]  {E4E s SEi 7 P, 3 T v A 43 ) i A A A 28 R 1 B AR 1Y) B 1
B E HfE2 RARE R B, =28 VSV-G,

[0075] A A S A TR & A B gebs 7SI 2 % 1 IR R AA , Bk 2 4%t i 4sE A A1 H
T il £ A R B I 12 95 B AR 1 FURL (BL AL Bk BB 2L S env BikD) A o s B IR R
() 2 % BRAE 3 s/ B AR AR b 7 1) (LR AT e B 312K H Invi trogenIWPREFF 31 ] £ 4%
TR [0V 7 IR 56T

[0076] AR BH PR I B A% BR AR A A , LA 25 38 A P FH TR0 2L 308 i) A N 4 B 1 14
JA BN AL TR 5 B4 R B gm0 IR i RS o AR R BRI B B A IR M AR R
Ki o JE BN ] LA 8 B HL 1 B an 2 Bl Y A 30 L G e MR R 3 B S AR B+ Al
(1) JE ZN 1 19 058 SR LR 1 B B : EFla, APGK.PPT (% 2 i)  thiodextrin HLA
DRANAZ%E (P33) JHLA DRa’k Bk A LEE Bk B Y HEE  B2T Bk 11 B LIS B4 | B FL BB 1 0BY
CystatinfZFitAE L4,

[0077]  FH T3 1A A0 B0, 2 1 2 e A4 Rz Pt 75 () A0 2 1 ) R 1 IR 5 1034 AT R 5 4
B FHAE 2 HE I R SR A0 I B 1 IO R R A 1 o ] LA AT A DA O R 76 F T 1) 28 30 A4 UL 1) 4
J R/ B A ) A T A0 R P RS A GRS ARAL) o L RT AR B IR DA SRR AN R T
RAREE A ) 5 B oile B B R AR B8 77 R AR 77 K B DB R (1)
By 1E 5 A A4 e H A A e R R 1 ) i R R B B R R

[0078] X i B JiEE d 1 AAE I P R ) R ) 0 R e AT ZE 40 M 1 = A B ) A 7 K B
BB I A AR AR AR IR IR B8 77, AT RE e R o R S BCR BE R A DG B R B 1K 2 T S B
MBI A LAATAE B AEBTIR B8 ) B U R T 51 ) AR A6 e A o Bk 2R BRORUAR —
MBI BREUZ IR i BC T EURAS , 8038 7 LAk S BBt 5240 , 1l 2 Brid it
IR EAIRAS o

[0079] AT A0. 2R AR R BH () 18 B A i) A0 i a1 s BAR 2 R AR 1

[0080] L& WoR A/KIEME O O EE AR 1 (VSV-6) B B i B iR 15 R i Sk A AN
[ ) %) RS R 40 B S 28 o SX PR VSV-GE 88 1 B 1 L) s PR Ak, 24 FH T 3R AL e ik
BA A NI AR e o R, VSV-G B AR VRAl 2B 2 1 AL ZE 1 bRt (Cronin J.et
al,2005) o (K1, VSV-GJ FH T AL 60 256 A i I 1 02 o B 8 AR 1) A S 18 40
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[0081] AR EHEE R S AnA G 8 LRI AW &, Forp Bk 35— Mporn 88 —Fh S i 3
HR PR S =Meuk— P rmEamEa SVSVRER B IR ) &A, ridcEA L
TR I s i oA A R VSV Y R o

[0082]  R5Hh, BTk 88— FhGEE A U5 [ VSV-Indianalll i A, FTiR 55 —FhG I VE HVSV-
New—JerseyfLiG A, B R Z

[0083] £ T i S it 45 v 2 28 Y2 7 RH 4 T AE R 5 B A e A 2 ) e B AL )
recourseffi13 51 & FN5E G 4 2% I R, Ho b AL 85 [ 2 il & VSV-TIndiana i & FIVSV-
New JerseyMiG M HIGE [, >4 F PR GER 1 AR — iR A A0 28 1 1 95 B 30 A4 o M VR 58 T A
TR EAE LS T B e R RN AR AE S, AR X AR R AR AR E A
B A0 22 () BT IR AR R B AR A 45 1 I, I 18 s s 8 B - AR B S R 85— M JEi 2
H AR N Coae SR SRR N ) B A AR AR BN 2 (fIRAS R BNAR IR ) 5 Birik
PRV N B TR AE TS £ SR I 2 4% B R 1) F2 18 7 W BLZ o 3K A2 38 1 IX A (1) S5 S S T
FITIR AN [R] 1 B S 8 1 A AN 22 SO ATESAS S22 25 28 XL DR B AS 72 A 0 3 A4 e 94 B2 o
[0084]  7ERrE M SL Il 77 0, AR W S B VSVIIGER B, Hoet i R sk iz 40 , A/
B B0 R AR L IR 0 F BB M I AR 7 2w, DA R R 02 o FL ] DA R 18 i 25 FIURE 1%
AR 1 B GE , He R VI B AU 5 e 45 7 LI 1 4 i s

[0085] 7 i KL A Pidf & g araug , b e g — A A e A HE A
B R AL e, B o B A0 B 1 AU 1 AS 1R 908 5 1 AN [R) A0 5 1 1) 465 ) Bl A B
el 2 A F JEAS R R VSY .

[0086]  7EAC K BH I 8 SK it Uy S b, 2D — AN PTIR S Bh L B R A R R S = A ER
H— PRI E A 25 Indiana BE R VSV-GIR 4 HH e i A IR A

[0087]  Indiana®GPRAVSV-GH) 4t 1R 58 1A H A 0 SIS RE I e 5 A BU A5 i) 22 K
[0088]  Indiana®F#RMIVSV-GH) 4 itk 8 i 0 & B A i o B2 X (1) 2 55188/ Y TDIE
)2 Ik (Nishimua N.et al.2002) .

[0089]  Jfrik B 40 40 i &5 9 ] AL Ind iana B PRIK VSV-GI ML SR X, H & B B K PR S i 45
T3R8 FIVSV-GIKI I N 35593

[0090] % B4k & Wl S B g m EE g, e — A A E A HEA A
FEER A A A 2 BTk A0 R 1 0 2 Indiana VSV 5 45 R4 8 R — AN [R] VSV IfILi75 7Y 25
PRI HUA M 25 135 o 5 IS 5 M B 30 )57 /2 Ind Lana. VSV-GIR #5465 74 15

[0091] e 4G PR S S 18R B A, R B i — BN AR E A
AL, Birid AR (0 & Indiana VSV 5 ik 45 F 30ORT Bl J5T 45 938 FNew  Jersey
VSV A 45 F 3o

[0092] & 3 ) BRI A5 Ot R AR LA 2 I AR, Rp ) SRR S IX FRVSV-G B IR
A ] DL 5 45 ) S a i BB 2 — N BROE T 2 B PR VR B AT o 5@ SR 1) H e 4+
Fredericksen B.L.et al (1995) B{Nishimua N.et al. (2003),

[0093]  ARUlBHFHHE A B EREARLBK TN ZTRNZ TR TN 2% TR,
HA # DK T 2N BRI 2 LR 7 51 1) 2 K .

[0094]  J&HF 7 AT BE SR ABURVSV-GRI R EEAIRES , DA R FHIX BeVSV-GaE A R AL A 25 1 18
JRERIRALS T 18 B 15 SRR
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[0095] Sk | & MIVSVEERRIKVSV-GER [ 7E B B o A FF , BAI Fe 2 n] T4 B 58 /2,
) J&Genebank.

[0096] B RIVSVI¥INew—Jersey Ml Indiana BRI ME B [, DS WAL R A Bt e ik 2%
(N18OFNN336) HIHH AL A I T 1295 FE R 19 A R AL .25 o X AMERAIE AT AR FH T A K B 1S
I3 B B 1] 2%

[0097] AR EHARAEE K ZmbBVSV-GRT AR B & A I N IR M A4k, DL BN FE Sl & AN R
BR (01598 B3 AR JURE IR 2E 5 R 16 B2 FH o A R BRI 0 J2 BT IR A e A g () B Y

[0098]  ZASFARALEIVSV-G Indianaf: K 7EE6 o A FF I Hog AR KRR —# 5 . AR K ik
WK EAVSV-6 Indianafd s K 1) A7 FURL . — %5 8 4855 TR & p ThV-VSV. G (IND-CO) ,
20074E10 H10H ARJRAECNCM (Paris, France) ,f&5"5 1-3842, 803 LA ki A AR 3 — il
ARAE20084ET 31 HARSE , (RIS 14056, A] L IX AR 8 FORLAT AL 2L e M AR, 3 0l 2 0l
it A HAE BT B A 2 a3 F B B 3+ o

[0099]  ZERLFHLALIIVSV-G New—Jersey & K7L 7R A FF H A& AR R —HB 53 - A K
FHIE & AVSV-G New Jersey I R (AL 7 TR . — 45 B 450 TR A& pThV-VSV.G (NJ-
CO) ,20074F10 H10 H /£ /ECNCM (Paris, France) , {55 1-3843, B3 LA U A A1) 5
—PRANTE20084E7 H31 HARRK, [R5 5 1-4058 . 7 LA IX AR 52 Tk 7 42 Ho e M a4k, 45 5]
JE I A R B 51 00 I 2L JE Bl B S B o AR R B B 28 BURL A BT BT B B G b
VSV-GA I 8 L AR AT 1

[0100] & & BEAT A K BA E SR e m R AR R T El6-12 /& 14-19F
FER A 2 VSV-G Chandipuratiil Je Rk ™), VSV-G Cocal B[ S H R IE =), VSV-G
Piry K S RIE =), VSV-G Tsfahan& [k f H KL =4, VSV-G Springps & MLAE A 4 955
BN M HRIE =W . A VSV-G Cocal 60 i 5 [K 1) — 47 2 37 AL A& pThV-VSV. G
(COCAL-CO0) ,20084F 7 H31 HAR#KAECNCM (Paris,France) , {#iK 5 1-4055. 5 A VSV-G
Isfahan 49 JEIE DR ) 55— 45 B A0 5% BRI A& pThV-VSV. G (ISFA-CO) , 200847 H31 H AR
FECNCM (Paris,France) , {RjE 5 1-4057 . & H VSV-G Springp &5 MLAE A £ 555 55 (1) 40 B I A
(1) 5 — 4 5 A 72 Bk J& p ThV-VSV. G (SVCV-C0) , 20084FE7 H31 H AR AECNCM (Paris,
France) , fR7 5 1-4059 . A% K B J2 3% 56 JFURL B EATTRT B B 4m B VSV-GALIE 2 A I 3R\ 7
Ip

[0101] AR EHIEW Kt &I E ), F a8 MARRE R VSV-GE A B LA AE A B
(IR H2 A LA S G Fh 2 1 I A B A R A - — 7 8 IO R0 i & New—Jer sey B B2
(1) B 471 85 R4 S Tnd 1 ana A0 525 1 1) 5 15 445 A SR i 0T 285 ) Sl TR BRI R 45 » 2B PR P s o
[0102] ARKHK H—PESAEER L1EAVSY-G Chandipura.VSV-G Cocal VSV-G
Piry . VSV-G IsfahanBkVSV-G SVCV[{—FhVSV-GEE [ i e 4h 45 /I RIVSV-G Indianalf] ¥
B B 0 B 25 R 3 o AR R B I B8 B S B L P s R T s R B T DA TR 401 » AR5 3 0 v A PR
] BTk [ Rl 2 1 I 2 RS AR A AR TR

[0103] AR BRI M RITBHAA e A& B A S bRl & 8 ) I AR BR A4 AR ) BTk

[0104] DA IR T F-T R0 8 ARk I 11 15 28 /6, 205 (1) 3 9 8 A SR 1) 0 A 32 IR 4B 1) B AR
KBERFAIE o & A & B TE DR 2 (U RR N EE A2 38044 I8 7R AE LT 4875 , A0 45 78 SK Tt 451
FIBH ]
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juf

[0105]  FE A B4 i SE it 7 b, AR AL B0 25 A s 5 U 28 T A 8 m 2 1 3 IR
BTG R R AATA B NS85 5, 55 B NI VIS5 55 o 5 A b, B AL A0 26 1 18 B 3844 2
FETHIVEGEUE , ks THIV-1BHIV-2/0 280dk , 5 il 2 A1 A4 B HIV-1M, 451 >k H BRUBKLAT 73
Bk

[0106] £ 53— ASEHt T S, (B 2 A e (1) M8 B it e 2t T RSB RHE o T2 844
[0107] 4 F Pk, 2478 f8 5 o d 2 e S 1) e L PR 40 S N, 380 A4 e PR 2 2 B i , o
78 JE IR 15955 55 225 R 4 A A0 2 K A s A (LTR) 2 1) O A% R 2 4 PR 1l 4y - T-DNATRRNA & i
AU TR A 21, B3 2 /D R BUR BT RIS B R B 4 i A, B4 )
REGAGZ 5 1 MM BE 1 POLAIENV 2 [ [ S A% IR 75 B o

[0108]  fEARsE SLi 7 &P, BARSE DR 4R A M) DB Gag RIAFRIE R , A R 245 1)
FEPOLAENVER [ SR FE 11 o

[0109] &5 " LTRAISLTR /7 H1 T AR FE R A b, H A2 37 -LTR & A6 SR 46 120 55
()3 LTRE /D AEUSIX A AS i o 5 LTRAL AT B AS M , B 0 A& e R sl F X

[0110]  {EAFE sy 2P , 3R SE IR AL IR kb Vi £—, Vpr, Vpu—FINe £ 4 B DR ) 4w AL
F1) o THIV-118 0/ B 8044 , B3 Sl B AT e B B Dy se 2L [

01111 FEPR e I SR Tt 7 S, 18 o8 3 80 A4 JURE 1) 2850 4 2 DR A A 25 o A=A T
B 22 2 — > 2H B DNAYE IR B 253X PIDNATE IR ) 2 A% B2 o 727 58 SE i 77 22 , DNATE R4
AN BB 2 R 0, A REEE AU T8k 5 R R 2y rp A Bl A A R B (1)
DNAVE I A] AAS B 1005 S 55, 7 R 180 55, B il 2 N 8 55, B0 159 B W i SO B i
A S B SR B JeE - o LT DA B CAEV (Ll =5 505 & ik 2% 9 58) T EF , ETAV (S AB 4L 21 L
BF) Ji B, VISNAJR B , STV U S SR 5 £5) T B BF TV Ot 0% Bk BE i B5) J B  DNAVE JIE 7]
DA Bl & (226 i) BRI SR SR BE S (PCR) 93k B ok 438 Sk U5 1 B2 L DNATE 7
[RIDNATI| £ o 75 5 0 SE Tt 77 22, DNATE AT [ HIVIS 56 58958 , HIV-18CHIV-2, B451X R
NSRRI IR G 73 Bk

[0112]  DNAJE ¥ (%2 X T Zennou V.et al,2000,Cell vol 101,173-1858% W099,/55892 ;%
WO01/27304) , @A T — L4855 B 7 MR HI VA S DR 2L 1 o0 B 45 44, 7= A SREDNASS 1), 11
5 ) TV 56 53 30 1) 1E A ) ELAE S HTV I DR 2H 0% B N 40 I 28 e 5 7  DNAVE (6 457
T 268 3 B R AR EH P 0 2 RS 1 51 B (cPPT) ARG 2 1 7 31 (CTS) gz il g v 00 i L 480
A o 3N BP9 B AT AR I FRAAR A ], 5 7 DNATE A 108 5 538 30 1) 7 A 1 22 A% 1 IR R i At
DR 6 B 2 2 3F BAMZ AN K £ B A AU KF (Zennou et al, Cell,2000) .

[0113]  DNAVE () /75 CAE A BOR 4R e il Bk LR HIE o X B P FE A A T
B R AEASEQ 1D NO:1ZSEQ 1D NO: 7. BAIILIEAE Jm] fe HA B /MU 73 1) Bedl A
AR R, 457 T BT A4 S DR 28 v OB T o B0 e ATT T BN SR A R I 2 T IR R
IS R BN B SR A o 4 N B 78 4 7 DR 40 HP 1) i o B, 5 DNATE IR B mT LA LA K 24980
2KZ) 200bpH 771, Bk T HR P A i £

[0114]  MRHEHFE ST 2, DNATE JREL A K 2990 22 KA 140 MZ H IR I % H R T 51 o

[0115]  fEHIV-1H, DNAVEJE & £ € 99N % 1 BRI 4 8 8 4 B T Ak B (1) 48 s B
BRI JE PR 2 B AA s, AT DUVE S S B N 45 Sl A2 24 i) 45 N PCR F B o A5 4
HEDNAVE JE P 45 74 1 5 1) A 305 ) 20 0% HF R A 1 7 8N Bk o) 5 A il e e B2 (PCR) F B, 3%

I
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HIV-1 DNAM{cPPTAI CTS[XI# (Zennou et al 2000) o

[0116]  IXANPCRJT B 47 AIATAE HHIV-1 LATHZ S MEDNA LR , %7 22 HIVIfpLAT3, fE
AR TR IRATI3- AT FE B B v B o AN &3, (A1 3RAF I v B i - i B i I R 761
fr T va B A0, Nar TRR 67 55 AT N T 34T PCRIR B[R 51 57 K v o

[0117]  [RII, 76 4R 2 B o A FHDNAVE 3, ek D po l BRI K HE L 751057 13 354y, I 5 AN
SRV 7 51 20  DNATE I AT A& Rl il 26 (P26 B0 B F 2R At I B2 (PCR) 938k A 1
T B 38 R 1R B AR DNAVE R 1) DNA I % o 75 5 Lk SE Tt 7 22 v, DNAVE 43 A HI VIS 5 S 55
WIHIV-18% HIV-2, BFEX RN G 5 5k

[0118] i FH T4 R ZH 8 44 v (T DNAYE J A1 A GAG AIPOL 22 £ 1 I B0 572 iURE V) 2 1% 1 IR
2 AH )12 995 55 PR ERCUR B AH R0 S s e A2

(01191 Izt , 7k DR 26 044 1) 2 it =3 A0 e Z LU B AH R 12 093 55 BT 3 S)Om B AR AR
W, 5 52 {EDNATE TG — A

[0120] Ak HL A Al 3t — DA & — DU LR R filhr S T e OB 2 % H R -
[0121]  WRIEARK W, B ARSI S EUE 2 A R E R R EE, Hig gaghlipol I
B L Rl g o0t S U it S R AN AR AE T iR R IR 2 X —F SRR 45 2R AR PG 5 4
P TR AR 245 T 15 I, HOAREAEME A M b & PRI, HAR (VG T IO B 1) 2% 1 1R
BENTE A0 T R ISAEATE fias — 20 B 1895 R AR R o 12998 R A 1 X PP A e B IR
AHr A 18 EEgag po 1 env Ik PRI A Hie L 7 3044 B DR 240 wh BN B i 11 Dy Ty 8 J: AT ) S
Mo “THRE” & T8 2 DR B IR G 55, A/ BRI AR o PRt XA ST 7 5 (B A I I 150 25
AR R H & A AR SR A B e gag . pol FlenvIE R &b —A s RiE R85
AR kY gag . gag—proi gag—pro—pol FIR AL, iX 8 2 —BLIX Ee b [ LA AN 3%
Z: 518995 55 52 1) 2o & 7 20 AT DAAE 2044 2 (R AH P e AR D SETILIX PR A o

[0122]  YEAREMISLHE 7 R, fEFTIR SRR FE A b, 1B R B R SE AR 3/ LTRF 51 Bt
b2 DS Q9T ST BEITUSIX IR JE B0+ o 7E 53— MR g S8t 7 %, 3/ LTRIX ik 2D
U3X I (delta U3) FEXITIH, Z% WO01/27300W001/27304.

[0123]  FEfFmE sy &b, fEEA L R, LTR 57 JUSIX Ik AR 12 5 USEIE A LR 3))
tat A PRI 2 4% S 1) IR B+ B4 AR IX PG DL BUE AWK T tat BEEY -

[0124]  FAE B AIL A Spsi (W) BRAE 5 iR/ T4 Heag ORFI N-A i Jv
B o FERF S8 SRt 7 2R, H P B ] LA A A R ARBA LART Lhgag IRE AT RE () e 5%/ B E TH0
B LR () 3 s/ B 2

[0125] s BEPR 20 W AF ke A 3% B BYARAIAA A7 A (SD) B33 AR A7 i (SA) 1/ BliRev i
Nt (RRE) f 7644

[0126]  ARYEAF & SLHt T &, AR OB BN B 5 R 1 38044 05 T Z = E P 31 T
LR RIA G

[0127]  1.LTRIFF] (K RImEE) , Wi 5 i BEDNARE S S G S Bl 16 o 3/ LTRAEU X g
BRI, AT R R B i 1 Dhse , RUOAPIAS 25 K - 5, — HDNABE S i R R
ik G A R DR ) S B0 , 85, SUVR AR SR S i BT B B B e AR, B
IR RSk B 5 LRI tat AREEMEUSIT 24 5 8+ 17 71 B 4 DAtk , 78 S8 40 e 4
>k B AR B0 e B R sk (e R (B 23] 24)
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[0128] 2. WX I, s BERNACL T R 1 .

[0129]  3.RREF%I] REVIE N 7T 1) , £ 45 G Revik [ 5 70 VF9 7515 [ RNA M AZ S 31 20 i 75
i

[0130]  4.DNAVEIRFEFI (cPPT/CTS, IEH A& TPolh) AR ZHIH .

[0131] 5. fEkth, WPRENGE M5 71 (3% R 4 B 28 93 55 5 i B2 o) g in A LAk
mRNAFI R 2 Pk (Zufferey et al., 1999) WPREAH:FHTE.

[0132]  fEFE KT P, Bk 1 Al it BB W B b X VR IT O B 2 i B IR 2 4, 1)
P BN =R F e 514 5 1 3 AA SOk s /D B il s A IR T 5

[0133] AR EH I A8 3 55 344 A2 BB i AU 1Y), B a8 4 2 2 9o B3 30 A4 2k (R 2H AN B T Bl A S
)16 = 20 B 20 AR ) B R o 3X AT DA JE e 12 B R R A FR ASAFAE. gagwpol Blenv i [A] 17] SEFN
W1 b B BT s 3% AT DA G S 2 FORL IR R B 75 1 H i B S 1 B/ B0 A FH AL T
AT S B o 12 95 B AR 52 T ) AN A7 A N 518 s B AR RN AH 1 B 1| X 7 . 5558 B, Qi B
A, 15 B3 AL R AH P A AR A ORE 12 s 3 28 A 25 DR AEL ) 55 i T A AR ORUE 2044 (B0
¥ 2 i

[0134]  FEgE-— P SEE T 2P Rl 2 2 dmbs 2 /D — P J5 2 IR 2 % IR U5 B 129 5
IS, BT I () 1207 25 AR S R AL B e B 8 i Bgag v po 1 B envéifd 2 2 H IR , 248 riA
P B A L N A & L B B gag . po 1 BR envIE [N I 2% H R . K I , gag 2 AL 77 51 Xt
THIV-18RHIV-2%56-T-1500bp; pol&mhd /35 %}F-HIV-145-T-3000bp, % T-HIV-2%46-T3300bp;
env i hd 3 A T-HIV-1%2 T-2700bp , X T HIV-2%7 T 2500bp o IX ™K /N 22 £ 75K SR 12 95 55 %
DRI 40 Fh R B s K IR A% B IR P 1) o AL, 7E 5 — MRr S 7 B2, 12w B A R A Bk
NIRRT

[0135] 1 3RAFA K BH (RS IR B a4 , e T IR AH. (FE e 4 JBRE) a0 28 0, 57 9 R B
BRTRL o (R, 12 B 1 L, B TR T 2 A, AR AR 7 R G R R A T AT e B
R AR I R A, SEcR LR H L, R T (recourse) & /D—FhifHrgagMpol 18
T g DR BB B AN AH 2 po 1 DR I A0, 5 Bk, ARIZ& 2DV i £— Vpr  Vpu MINe £ 4 B 5 DR 1) 2 b
A o THIV-1 18R EEE) .

[0136]  fs I 5 —AN Bkl , HoAfE i gmbidaz B FH TR M8 B iR I R B Y 22
ZAHR

[0137]  FEARER) SLE T Z v , 025 ook 2 S B 0N A5 Bl 75 F ISR B 1 ATAE T
JHORE AT A B0 A MR I I A B 2 DR R M4 o 25 o B e Sk 1 9 25 25 11 ARV =1 28451 3 31
N

[0138]  1.GagfE [, I THIERHE BT MA, R AR FEpl7) ,4K5% (CA, p24) JizAK 7% (NC,
pb) o

(01391 2.Pol4mhd iy Iy - %G S 1 Bl A0 s S

[0140] 3. TatFIRevZibdifil 1 & , Tat & RBAGL TR T (1) 54 S I 75 1) s FLRT AR g, 51
5" LTRIJUS X 4 3R 5y ta t AR 1 4% S 16 A 3+ HUAR

(01411 g 7 k4 7= A2 AL TR 5 DR R mRNA G, 285 76 95 B3 00k b, ML 2E JBORE HH ok 22
WX o o S8 B e N B TR A DA G FE A 1, R po Ly AR NN B g s & (A T
HI3 .
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[0142]  fO s ok gt TR 2R (W B I R 1, HoAn AR SRR L 78 9 B e sl I3l T o
[0143]  FF 1] 4% A< A W 10 D89 75 A8 A4 s 1) A AT B 4 380 ik ket AT DA 4 RS 2 1 J 1K)
B AL F0AL (CO) o R AR R W 1) B0 O A A0 5 13047 DA 2 R ks BT 0 35 1 A
I AE 0 S0 20 B2 ) NS4 M o ) 3 R o R A R B L SR U0 A 3 P )
PO R AR TBURL I 1] 2% B R B AT S T I TE T A B, B O R BRI 2 i T R
(B DR 6 R 30 1 =0 (1) 5 5 400 %) 25 DT 2 v 1) 288 26 o A0 A 25 R 1) 7 ¥ e AR AU B B 1
SR A S AT ] R AR e BEAT o B RO &L BT R p TR P ks B P 1AIE 1 A
BRI p Th JFURL BT AL 55 1 R 7 51 T 1IE

[0144]  FEA K AR s iy b, AN B M EREE £ E AR EAN
IXPRIE DL, B DRI 28 J R Gy 7 B BB I S IR 22 A% 1 T AN 5 i3 e 5 At Py R DRI 2 o
SR T 10 s R A e

[0145] R P AR i B AR I B, o h RIA B A R e B a i A L —0 A
TR R R D — R R 2 IR 2 %R, UL AR S A TR B E S T 2 b —
i 22 IR 1D G938 B 25 (1) G 08 S VEZHL A1) BT 2 A1 1R A B AR ST A AIE I 2 I IR
[0146]  Frid Z i H R (B8 B i L N 41) 4 & i N\ e gt & /b — Rl R £ Ik 2
A% TR 1 TR A R0 BT 75 A 3 e A o AT AR AR N AR R BH (9 120 B B A I 1 2R 2 R A Hh Y o
R F e B0 — > BLEF ) KoRWmESE  (LTR) , WILTRS MILTR3” , 2 5185 2 FL K121
A5 psi P IR 55 /b — R0 2 cPPTRICT &5 F4 5 ( DNATT I o 15 975 55 38 4 L DR 4108
A 3% B BT 2 (SD) B RS2 A4 55 (SA) F1/BRev i B e 14 (RRE) I 644 o

[0147]  FEAF L7 Zrb, i 189 58044 F AR SCAT IR I Ve V-G EE R A2k .

[0148]  “BRfE” A& fi5 B A D0 1208 25 R IRV B8 S il , /D0 1 s 2 2 TR 2 B 6 ik 1 =
YR8 77, RN AE A B R 1 B 98 A8 DURR S b i 3 L 5 A 2k o

(01491 REEEEA (11895 T 3 B B 1 g A 4 B B po | JE IR 3R AT , 77 A= i 2 45 BB
) B A B R4S I po L FE IR, BT AS i I po 1 PR AL &5 7048 58 kL o IX PR RE 2 4 (0 1897
BREUA T AEW02006/010834H I8 o PRt £ (1 TR #E A iF R 704 24042 , 1 GAG PROFIPOL 2R [
MNAT 3 TR ) TR 208 A/ B 72 B IR LG AR IR I T B, DA R AR B 5 00 R 2 BT B 5 1
T B R e D IR0 5%, 5N ORFR S8 2 o 2 LR SE T S 4 OB T 5 2 A
o7 Y A 70 2 ) 125 F A L B A D ROR AR AR T 1/1000 , AR A T-1/ 100008 , A B4 AR
AR HE o

[0150] 7 A% J2 W (1) 7 s St 7 e v, e P 1) 2 5 Il R 1 1 R 988, Pl B R IR HUAR, (P
FEPREUAR) B H A, i R BRI B A B R IA I 75 2 RARSE pol SEIK P #EAT L X SE Bk AR ]
A5 75 0 11 18 1 45 M 3 2L A7 SR A DO AV (1) B B2 A, LR S MR RE 7 4 520 3R P I DNAZL A
LA I BE o DOAV I AT [ AT AR 70 A, 28 (T H T V-1 ) 3 A 38 BF AR AL 1,/10000 , {H S AR 45 A1 4%
SHAE AR RE S, OV RN IR RIS .

[0151]  J& & FZMaHIV-1 % 5 B4 B B8 771K po 1 & BRI o 1 L er SRS 4 R < H12N, H12C,
H16C,H16V,S81R,D41A,K42A,H51A,Q53C, D55V, D64E, D64V,E69A,K71A,E85A,E87A,D116N,
D1161,D116A,N120G,N120T, N120E,E152G,E152A,D-35-E,K156E,K156A,E157A,K159E,
K159A, K160A,R166A,D167A,E170A,HI71A,K173A,K186Q,K186T,K188T, E198A,R199C,
R199T,R199A,D202A,K211A,Q214L,Q216L,Q221L, W235F,W235E,K236S,K236A,K246A,
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G247W,D253A,R262A,R263A 5 K264H.

[0152]  fE4F i LT 2, po L AL PR Fh ) AR AE ik A7 B D64, D116EKEL52 [I4E— ik
1T, B AR IR L7 B 1 TLAN BT, EAT R AR S O R A A7 s b o 3 6 o7 B 1 AT A B A
S AIEN AR LRI,

[0153] 55— PR HUAR A HH R PR TR SEAAN B 3 Z FEFR FR FERRK (1 B 262-264) »
[0154]  HEA R B B e S 77 B9, 418 08 HE R R A B B S ), 8 v B DR A gk —
A E I A (ori) , 25 B T4 95 w5 22 DR 4 4 2 1A ) 40 B 1) 4 S5« BT IR B2 e e 7]
oK B EAZKIR , PRI e FLBhPIRIR , fe i A SRR o LT DL B IR, 50 2 oK I DNABRAR
episomicpiEE, WISVA0EL RPS. ARk B I A I St 77 58 2 A0 52 S s 4 N AR B 1 12 9
BREUAR I IR B 2L R 2 b Sl b, B TS R R R A A g A i 7 = SRR A (F TR
AT S T AN s 55 5 DR 4H 76 28 DA B 4 i 43 2R ) 4 B R 25 R 5 T 7 9% 2 B ST BER T4 g
H L H AL B R S AEAERIE T 20— MR i B R A A TR 4, B AR 40
W7y 2L 5 , {4 5 % L S 2 i R AL o

[0155]  FEA I B I Hr o S 7 S w180 B 2 A ik R 2B T HIL V) L R 28 7 B A 1] 28K
23257 [ T BIHFAE , Ho o Bri SR 1) 7 B RR AR Fva T 7 X6k 3, 45 R 1 s i3
¥ (B OV a3 3R AR FELAUR TE AR 47

[0156] %L HE DR By 38 B A4 2L (R 4 (1) R I8 S v B (W 38 i 30 1T LAIE T IR 2 DR Y i 30
+:EFla, APGK.PPI (R &2 J5) L thiodextrin HLA DRAAFEE (P33) JHLA DRa%k . kL
SEEA R I HEE B2IOREE A EFLEFRA IR OB Cystat iniZ A A L4L .

[0157] 2% B BT IR A 9o 5 28 445 (1) 02 993 55 285 A4 22 DT 4 P e AT AR EFHIV-1 BTk pTRIP A
U3.CMV-GFP, H:19994F 10 H11 HAF# T-CNCM (Paris,France) , {55 5 1-2330 . i% i ki A0 5 1K)
R F ) 58 SR AL s T 2D pTRIP A U3 CMV-GFPI) /7 717~ T Bl 6.

[0158] £ A K B () o2 SK i 7 2, 18 m mR iR R VAL T AT A B HIV-1 Bk pTRIP
[delta]USEF 1[alphal-GFP,H:19994E10 H 11 H {#5 T-CNCM, {Rj 5 1-2328 . iZ JFuki 1) 41 Ak
JF B B R IA DL 2E , 25 B3 F B A7 s B s

[0159] 43 {4 Sk DRI 2H A AR 1 I e 5 TR A 5 A IR A FF (1 57 98 22 4% 1 BR I 1 4 4 N L
L 5 T GRPYw AL 1 B 2 AR B #8012 1 B o GFP 4 A4 7 213 A1) FASIA] () b 10 BUAR - CMV 2 37
WATPAHH 75— R B Rl Bk BB — R e 5 R R SRR AR JE 3l
[0160] 3@ T AT AR BH 19 L e 48 0 B3 3 A4 Ik (R 2H 02 DA B 2 O R FE0M R o AL 3 1) R
B AT AR A R TR, 45 9l 2 JE Tk R AS [R] R SO R 22 A% 1 IR AN/ BSCAS [ 1 7 368 )3 30+
B ] o o s AR R I p TRIP A A5 (%) WPREJF 2141 ] AR 2k

[0161] A% BB i K2 B BUREpTRIPDe 1 talU3—CMV—STV-GAGco—WPREHR At (1) 15 55 25 3 44 JE
R4, 1% BURi20074F 10 H 10 H 4758 T-CNCM (Paris, France) , {5 ‘5 1-384 1 o [ (1) 4H i £E B
B A, H R g AL IR AN Bk R A STVINGAGE A AR+ Y e Ak B (A o ik 86 3L 4]
[FJORF T 4 5 b5 LAk FH T 70 N 84 furp Rk

[0162] A% BHIE ¥ & B BURip TRIPDe 1 taU3—CMV—-STV-GAG-WPREHR (it (1) 185 55 %5 4 J: A
W, 1% FURI20074F 10 H 10 H /75 T-CNCM (Paris,France) , {55 ‘5 1-3840 . Uk [ 4H 5 7 B 1]
N T, H B R A XA TR R IE STVIKGAGER 1 AR T U ke Ak 2 1 o Tk B L A 1
ORFAA # 8L T4 -

23



CN 108114276 A w Bg B 15/65 7

(01631 #% AA FURE AT 76 Ik JoORE 4% Y 5388 4 M 1 293 T4 i J 7= A, Bl b B e 7 vk = AR
75 HF A48 % 2R A 40 i b, B B — S sk il TR e RIA AN RS 2 i H IR ,
BT B AR RN EA I dR D 2 IR

[0164] ;= A [ UKL 52 7] LA L ) S 40 3B P24 HIV-1 KR E ) & £ #5E .
[0165] A& ISR B2k AA , — H A5 T 18 3, RIUECS 18 40, ] B8 A2 Rr R A1 , 1 HY
P T H AR A R AR E O o e T BUBE U 93 55 2k DR ZH 30 O\ T 32 40 B 7 40 e J5 , 76 Utk
RAEWE ., — H 2 =8 (EDNATEID , 195 55 L R A4 S Nz, RIS B 1) 2
ZAF R MRS I HE D R EE SR (WIDC) , KIETT LLRFEE I . 290 244l i b
B I, WIBYH MY , FRIK AR i B R DR 2 ASAFAE B A A AR 1 T RTINS DR O R B A R AT
Y f oy 2 FRak ] DA SR R S i CRAIE 158 B AL DR 2 AE 4N M 3 24 e B s At e
T 5K o R MR AT/ B A AT LB 3R N MAR G A 9G[X) BRSAR G ZRAHIEIX) Fof: 1 38
i

[0166] =5 [+, IXEESARBRMARIX J& & Er ATFF F , 450450 18 9 B3 22k D] 2 4l v 4 i e 2 A4 1)
S J5T 5 EH M T G R A D — Bl i 2 IR ) 22 A% IR 1) B SR, R T R R TR () B PR R
MR et i n] AP (accessibility) o

[0167] SR 185 5 A IR A A2 AR 3 A (1), OB & b 1 S AN i DRI 4 SR T, EH 2 TR i
(1) 25 /b — P 2 Ik A R 8 R IA AR K DA IN 1, 5MHC F 45 A M e 5 A 41 i 36 10 - 1R 4
JEOGR Z A% BR TR BT, 5MHC A 256 1 BT 28 /b — P 22 IR A7 i A YA B 40 o B % 2
& o AR B 1208 BE AR B 2 AEAR S A T« AT S o T RN A 2 R 2L 1) 6, 5 R A 2
AR O XS AR, NS IR B8R S T B 5, TR AR 7R 40 g 1 == R AE R
R SRR AR I, IR 8 G Bl A2 1298 B BUE TP A RIS EA DhRE 1R 1A

[0168]  ARiE “Gus JE PR A7 A& F8 A0 2 /DA R I (1) 8095 B B A E TS PR R I 4 A
Y, iR EWIE S T 16 £ AT RABURHE Ty, A GV A5 HE— DAY
G Y B AR AN/ BUE B . PN n 2 R R R AT S B ) T ER A L
] 42 BT A 4 70 7]  FRORE R L B AR BROBC T R} o “2 ) 2 ] 452 3R A8 R FHIK 77 = ATk
FER T 52 AR TR, H ST T7 e B A o Bl ) 8 A 45 A R PR T W R #h 22 oy
ERVER, 78K FLIRIh /7K LI, 25 o A8 L Y 2 9 7 T TR VA VRS A R, H i, 2K, 2
B, A

[0169] AR B S0 % I VR 2H A W) R AN A7 AT 3 L DR 4 5 it 7 = 4l B R R A LA 51
G J% N IR 77, B AE 9005 RGPUTIA 2 /> —Fh 2 Ik (R BT % DR ) AT S
[0170]  4uiis N2 ] LA ARTR SLZr , B A2t Frid 1 &4 5 R FTA & /b — P8 2338
IR 22 IR AR o £ 8 ST 22T, I A4 VR R 2 R AR AR VR B o AR A PEAR TR R 2 32
B EUR AR o, B A0 H BRI S oE A, W1 gG o 7255 8 J7 1, AR I AR VR 285 =2 T
LA PR 1) o AEAR 28 S 7 S8, AR PRAR RN 75 3 AR v A A

(01711 Ay B2 AT DA R 40 o G 58 B F (TN M G 38 B2 o Tl A& CD8 A5t 1) 4l 935 B2 25
B CDAA 5 1 . 5 985 225, B ER 571 CDS B CDASZ A4 (1) 375 A 41 A 5 ) H 3 225, D0 4 e
BEPETIRES 418 (CTL) -

[0172]  fEA R B I 45 S 7 S8 TP 5 AR IR IR 1 08 B 1 R B S B B AT 8 1 Ak 5 R
oS N2 o AR “HLIH G N AR IR 1 G L2 (B iy pirads 22 20— 22 IR 1) 9 Ji A
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B R 41 B R AR AR S T U A G R 291 B IR T .

[0173]  FE 5 — AL EH , HAN K A G VIR T 1) % B 2 FF A B B2, B FT iR
HIEN B THEW G R /D2 H ik 2 /034 A sz 2 /b6~ A5aT DLR 2 .
o P55 B 25 A AR e 5 L ) 57 A R 25 AT DA S8 S AT AT i T v IR e oA T S s 5 ik
JIVEMIELISA, o dZ et (TFA) , B4 I B A A1 (Focus reduction neutralization
test,FRNT) , & YiiE BiWes ternE[1 5,

[0174]  FE 53— AT Bk S Tr BRI L 77 B, A8 K B SR T (1 S % B
9 B R T2 0 B A I 1 50 s RSB = % B i P B =T o

[0175] & NJEOERH , Jr ik fo i L , AT B4 MO O 13 B, 0 4 2 B 25 R/ BCHT A e
R N A BIR G T AR B -GV 5 AR BE A L DR e 78 3044 515

[0176] & & I {5 A8 T A IR e A A W el R ST IR SR T T 28 AR I 18
R A e L R A 4 AT BN IR 2 2 H R @) ARIE“RIEZ
BB 2 fa s iR R R 4L, 595 B 208 55 28 DR 20 1) A A i 14 P 75 B0 FH IR B0 R 4 R
INRAE P50, B8 22 b — P 2 B 1R, FAS R B s PEP 75 8O R (R Hod &
SRR E A Rl e B 2R 2 HAE T R N80 F h RIAR AL IE R SL 7
Fr, BB 2% B IR 2 IR Lk AR e RIS &

[0177] AW 595 2 % B IR G A — A 22 IRBULAN 2 ik, Hol & 7B 1 32 b 51 /8 F iz B
&, T I G 5 N2 e 2 D S 0% N2 AT R e A VR O 0% N2 o A I 22 ik (BP0 )50 BB 5 — 4
B LA BUR R AL B AT A 2 Rl 7E T E SR T S, ORI DA 2 3847 . Fem] DAE 15 41
R 4 0 T T 2215 = B APCHr 7] 22 DC 2 38 LA 7™ AE G i B2 , B HL T DL L4 5 /6 o 0% B
& o R, O R 2 A% B IR B — AN T3 B A A1 /BT ZR A7 Fr 21 B HH HZH il , A0
PRRL RIS A, 2w E EP4ERR) 2.

[0178]  FeAr ] DA T4 e M = 4E It 5 A R (R R4 , B A LU R T fal B — 40y
FIIX 38 (ERPERAD) o 2 BRI R/ Z 209 B B R L A2 500N 2 B 1R, FH AL ade /T 2004 28 s
[0179]  FE4Hr e SEHE T B, BT ik el 2 4% 1 IR g i I AR B EIUH IR 7 B A 0 — A9t
JRELAN PR B B A HE R AL B/ BUTRRAL) , Frd Jos J5UAR s 25 , 5 Sl A2 10 4 SR 75
12955 B 2808 B ORI B 5 AN T BCAT AR R H T DL R A IR AR I B R B R A B, R R
P B AR 25 T I AR R AL o AR

[0180] il 22 A% P R W LAAEAE 32 40 M Hh 338 IR, 5 0l a2 75 T 22 1% 1 IR e 2
e RN A 2 5, 3F B AL R4l e 4% i UL S5MHC Y+ 45 A 2o

[0181] B OGERIY 2 4% 17 B AT LA 56 AT A A 51 I Sy 222 AT RRAE A% APCE 3 5
AT DA AL 5 R TR 2 4t M S22 , A0 5 T4 Bh A M B CTL 40 B (M 22 PERY) o 1 = L P
IR 2 A% BRI N L2 3E P2 W0 CDS T M N 25 A2 R ) I 4 R 11 o

[0182]  CD4'T4HA R AT LA 1L (5 R BU1E) .

[0183]  HH %A BRAR B AT A A8 K B 1293 53 28 4 B2 1a] (1) 455 58 40 i A2 5 5 H 0% 25 1) 48
L, i 5 A A (APC) B A1 (DC) 345 5 #EDC (eDC) B 4 e (pDC) - T4H g .
CD4 B CD8" \B4H A\ SR AZ A A - 5 W A e R SRR AU R SR AB TEH A L P 5 At L Fn b Rz 4
Mo A N BB , B 41 e it O /s S8 P G DCAE FLAE 5 FH B0 1% LB A i , HL gk i
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AR YR 2 AT (RGRAPCEER Y 1G) 5 DRI, 3X 45 HH BAH BIAE] % 2 5 40 i S % B
2 TP IR 2 R ) 2 SR TCDS+ TR B (1) %88 /E ] (Diaz de Durana;2006) .

[0184]  JEOERIY) 22 4% 1 IR AT LA 108 18 LA AR A% BH 1) 12 9 B B0 A4 A P ABSCE 3 A8 T
FEAE T FHE AT 2 8% B 1 I8 7= WD 0 I S 95 L2, 45 1) A2 HR R PR AR Y 97 958 22
[0185]  fE A B HE 8 SL it )7 S b, e v 18 25 s A R = A B L BRIE 9T RS e 1 R
gy, B AW 7 B0R T PO el 2 %00 1R -5 A R i B A 1) 2 205 R B A ok
TR b, R B SR AR SE DR 28y A8 B A R R AR A4

[0186]  fEiEsE SL /7 &P, R B L BRI S m BE B RRT , Bk 505 2 % 1 R T AYR
H R AL AR I 187 B (7] — BB [F] M5 2L, 55 01 2 2918 TR 4 ks 2 2 T-HIVEH) 1295 55
AR

[0187]  {E4FEsLii s Brh , Frid R 2 H RIS ATA B 185 & A M HURBULUR A
BB M R L o AR G0, BT 185 B 88 1 PR BOL PR A BT B b R SRR
R 52 118 0 B AR ORI BT IR 0

[0188]  7E&FIE LT 2, H F T 3E By 148 993 2 AR URL ANGAGERGAG-POL fBURTRL T2 B 1)
15 o0 X Bt S  mT AT A B 5 T v 180m SR A R 012 0 25, el 2 HIV, B5 ) =2
HIV-1,

[0189] ALk, Bk 2 i R vl LLe —NECE THIVZ KB 2 KA Z0bD )7 51, 15 5l & HI V-
1 2 PRBN 2 R A 1 b 37 51, o & 707 35 b 5 A0 S e )2 40 i 25 PE TR ER 40 e (CTL) &2
& NPT RE IR THH B 40 B R

[0190]  FEAK Bl PL e SETE T S8 b, 8 s i A8 HOE A b B & b — B T2 1K
(W EH LR, A 2 A& 2D —RiiTA B 08 BB 5 545 5 & HTV, STVELFTVIFGAG
PURBZ SRR

[0191]  GACEZEBATHEFEA MA) K EH CA LK ER (\P) ik n[fEpTiE
=

[0192] iR SCHIGAGHTA M IR A & T4 B RE R IX S8 8 (1 R 2 Bk, B FE L A BB R
A (G R BCREOR D) e A5 74 B BRI e ) B X R 2 IR 5 .

[0193]  FE4FE WSt 7 S, AT AR B S % SR AR BRI GAGIY L IR A RAR GAGHT IR I 2
BB 7 e ) 2 GAG 22 B 11 BSOS o B 1 B 5 B ) BRURZ A e B L AR IR T 31, B A A
X T RIRGAGHT JE AR GAGHT IR , 7 A e 48 R B M AL KB E RS R 7 771 v sl 2 L BAR B
WS IN— N BCE T2 BRI , B AR A2 MBI AZ R GAGHT IR & i FoN W2
IheRe B 2 TR IhRe ) o

[0194]  fE4FEE RSty 9, b0 5 AT 4 B S SR M B GAG 2 B 1 I 222D — P
SR —ANECE T 2 IR A 2 % R A IX AR 2 1K, & STVERJIZ STV BRF TVEHIV
FERAEHIV-1BHIV-2 W22 T ThRER GAGZ Ik (BAEGAGHI 470 5L BY) , I HAE IS %
ARG T 0 A N ASBETE B AE ) AT DHRE AR 7, 1R e AN U5 3 A IX 6 241 i 43 WA BB T ik
GAG B ik BRGAG-POL BRI A e 8 A

[0195]  7EA4FmE B SLitr &, AR g Ag T A4 H GAGHI LR I AZ BRIV 2 4% 1 IR A BB 3R AAPOL
EWpEETE 2 IR (BARERTAR 2 &) , BIAE Bpo L RIRIER B DhRE R

[0196]  fEHFE SKHE T 2, g b A0 ST AT AR B S % B 60 55 B GAGHT JIR 1 22 2D — it JiE 1
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—ANECE T 2R EH 2 T RICHREATA B %% R a1 NEF . TATERREVHT ) /X
T34 b G 12 B 78 B3 O POLATL IR IF) 22 B, B HL 2 4 o I B8 22 ik s ) BT IR 0 SR ) 3 s A B
[0197]  ZmbdfiTAE B (HIV-111)) GAGI) A 2 % 5 1 M gmhaft & & E R HE HIV-131)5
[R3E— D I R v B 2 gD 181 21 B 7nGAG B2 I 1 22 A% R , POL Fy BR B/ FINEF v Bt
BUX PPOLAINEF B Rl G AR AR 21 7R o i 28 v By AT LRl & 7EGAGHT SR K157 F1 /B
37, Al LME IS M/ BUSGAGHT R i 42 , B 7T LA FH IR 1k H ZINRNAYAR B2 (1) 2A 0K 73 B - o 3X
FhAs A AE I B IR H o 2ABK 9 7 A0 T« APVKQTLNFDLLKLAGDVESNPGP . fiti & 25 [ 1K) 45 14
[ — Fhir S LA JE R 2 —:5/GAG POL NEF 37,8%5/POL NEF GAG 3’E{5'POL GAG NEF
37,8(5/NEF GAG POL 3/E{5’NEF POL GAG 3’B%5’GAG NEF POL 3’,

[0198]  ZEARGEM 77 22, A74E A GAGHN /BINEF F1/ BE POLL S5 1 470 JE AT 48 1A N\ 90 128 B I s
F HIV) , R EHIV-185HIV-2,

[0199]  fE4FE Lt 77 22, T4 F GAGHU S I 22 IR 42 GAG A myrEE [, F 5 RIRGAGH
AT I f A .

[0200]  HE- DUk FALBIHIV-1 GAGH] LA43 B RAZ %565+ 2 1 GAGH A5 J7 71| LLREG 1y Bk
[GGA] A5 AAlakkFE [GCA] , B F B BT RS -2,

[0201] % B HL e IO R I GAGHT A= B Ji A2 FH GAGH 2 i K e Az A e R A v g &2 /b —
AN BRI AR, 57 ) e FH BRIk 85 1 19 BRI R B4R TR ko

[0202] U3 4 A ) A7 A 40 B AT PARTAE T HTV-1 R ) HI V-1 E BUBER, HIV-14H0fGAG
JuRE (E21) , 3 T T & WA A LA 5SS MHIV. AAREAF KHIV-1F A8 JHIV- 1A
A BEHTHIV-21) o jE B2

[0203] ARG KA E X mE g, KA ERAP OGS HAZZ TR, rik
ZZH R HAENIUL P8, i fiT 4 B NS shiEmE:  (HIV) KIGACE S E KPR ,
B Pmba Rl G PR FENTAE B GAGI I i A A S A FF BINEF W TAT \REVELPOL ) 22 /b — i1
JE R B

[0204] AR BRI SHIV-IATAESUR AR E R SEit 7 Rrh 2 — MR e Ea, Ha Sl
A E 211 2 B I GACHT A 30 5 5 374 B HIV-1E5#E FINEF  POL . TATBLRE V) i J5 BY 5 1 e
PRI AT A

[0205] bR sE A a2 HL R POLAT AR I i A0 5 B A7 I8 21 1) U B 1R 7 2 I i &
=B

[0206] iR e fl A i 2 HLARINEFAT AR I A0 5 B AT B 21 1 = R R T A I il
=B

[0207]  HH AR L R AH 1) 2 1% 1 PR b (1) 0 J5L e ) A2 GAGRT AR B IR, AT BAJR RARI L & 1k
(1) % T 41 SR JE T 5 DR b AT AR T TE R IR

[0208] AR BHIE ¥ J G 1 Pt e J A IR A R AR , AR AT 1) 5 A LA Rl Ak FH
TAEM FLBh R ) e N R4 e R IA

[0209]  MRHEHFE M SKIE T R, HA 2 2 HRMETAE B HIV-1ILABERE GAGEZEA K
[0210]  fE 5 —FEsLi )y &, EH 2 TR M AT A B GAGE A R Pt SHIVEY
NEFHUJE K AL 15 M A3 HBHTVIFIPOL 22 85 1 ¥ e o 7
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[0211] A EHEE A b AR SCA T BRI AZ BR 73— » FLRR )80 2% J N 21 AR 9 £ CNCMIT J5t
R B R B 7 5 455 ) 2 DR L E CNCME) i Kip TRIPDel ta U3—CMV-SIV-GAG-WPREEL
pTRIPDelta U3—CMV-SIV-GAG co-WPRE, B {558 £F CNCMY] i kipThV-VSV-G (IND—co) ,
pThV-VYSV-G (NJ-co) , pThV-VSV-G (COCAL-co) ,pThV-VSV-G (ISFA-co) B, pThV-VSV-G
(SVCV=co) , B W AL TPAE 6 AF T HIX B IR 7+ 2= A8 1 781, R ) e B A IR K BBl e

5 B R gm bl 22 /DGAGHT IR B B, AR A A g hBHIV-1BCHIV-2 GAGHTU B H 4 B
[0212] b IR GBS HI VAT R B HL AT AR SR B TR 2 25 R IO A8 R FE Ak ki 3R 15

(1) RLE 5 FAS RIS BT IR Bt J i Uk 3R A5 (1) L2 ), DN 40 B B2 28 1 o e P o W82 3 45 7 B
FIE FAHIVA] DLERHIVAT A SR RO SR SIS T2 Mo G 8 N2, He FIAS 2632 B adk 0 JB () St
BRI .

[0213] 3K AF SEita 91 Fh R IA STVAT AR B Ji 1) ks A51E

[0214] Bk B R 2 R PR, He ik 3 H 58 SEILAE FH S S P 22 i AL 1 1 £ 1
2% A AR B DR R B IR B T e B A0, Ik 1 ez /b — kT e S — B LR
INERZE T WA EBA A VA LT BOA T7 1R T o de 5 s e ms 28 gy, el e A TE &
HHIVIE LB AR A R KR 2 STVt .

[0215]  Hetihd , 24 TP BB 7 MR T S A BB s 2545 e HI VIS GL i, 45 T I AL &
VA5 (14T A B A vh VR 55 9 23 BP%8 il 2 0 AT, IS ) 357 82 Gt 6 H) , IF HARIERefR 47
TR ATIDSIR o« A I R RS H 240 45 T 86 G e e B 8 253 (10 1 20, AR R AL &4
A BE AL B S SR AR AR ICAZ. CDA+ TN e B , H A2 5 i 4% S3s 55 3R R AR AR $P AT
BRI A IS 1, BRESTATDSAE NS EH A R (Letvin,N.L.et al,2006) .

[0216]  fLAWAHA R AE T HAE AN E £ 51 ORI PR 7 1 410 i S % B2 1 Be JIAiT AR
SR04 L, TR SeI6 45 S AR R /ST VmacHE N\ R KSR v 77 A BRI ZE A /HIV-1
15 HUH S B 26414 S 3R1F

(02171 [RIHG , AR T B0 S A5 W20 A 1 2 2 et rh B 2 S I I 245 o FH T KR 45 37 T 3L
BTE LA 51 S G 5 BB o8 B ) A HIV ) OR 7 P e S PR 4 e 2 R

[0218]  FRAEA KN O & vt 1 R S e 2R 28044, DA 5| B4 S PR 40 i 5 0 B2, HEos HH o)
T B B AR IR PR 1) o SR IR A B A R0 i AT 38— E S5 v R AE N R AT (HRAEAEA R
K A FF ) 45 S i P i al T A B AR AL T

[0219]  Fr3RAS I 45 2 18 BE AR SR 1L 1 e B OSBRI e 5, Fl T-IAIDS BI¥RIT Mt
PSP EL TR P S

[0220]  fEA KRB B —ANF 8 77 10, S A3 B 95 IR AR P BER A7 R/ BT R ALV 2 % L 2
gihgWest Niledp®i (WNV) AL REE—# &5 1 (BEwwv) Bk Yellow Feveriii:al & FHUREE DV) |
H A 28 995 85 (JEV) BUSARSHH I IR 975 25 1 CL I 1) 22 4% 5 IR o L BB BRI i 55 22 IRk B
HIVR A 7

[0221]  fEFFE KT B, /0 —Fh 2 Ik H 1200 5 R IR 2 % R g bs (kB Eig
gagBlipol, Bk H #illenv) o 747 8 LT 9, ik il 2 7% 1 IR A 2 58 8 ¥ gagBlipo | 1
DRI B AN A S B env I A, B AN 2 X S R (1) Dh B T 2K, B i D R 25 11 I 2 1A o 49 2, &
ATEA M 30511000514 M 30 FI500bp  H53%4 30-300bp « B AL 14 30-100bp ) K /N, BLH: ] v I
A B YD HRAT o JEAWNVIG A YEPEERE 82 1 (sBwwy) [ 20 AS 221 7] LLIE L Reimann et al.
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(J.Virol.;2005) (FIAFF, f# HHel et al. (J.Immunol. ; 2006) FTiAR [ sEmvSLHL.

[0222]  ARIBEARK A 5 — R Ji 0, 5 2 = B IR MRS 2 K, Firid 22 IR 2 ol A ¢ 15
(TAA) B H Bt .

[0223]  TAARYARRE il 1 O A 55l 2 -

[0224]  —AEHEZ TP R RA AR INB-catetin, MART-28% 3 7E A 1L 1 & UL 5848 Bk an
brc-abl,

[0225]  -ZHZVFF R PEEE O AN7E R B TH R I gp 100, MART -1, g 28 PR I8 , B 75 1 21 s
R IRKIPSA, PAP, PSM, PSMA,

[0226] 5239w LR WIMAGE,

[0227] -5 g & A AR B9 4> F-WiSurvivin, hTERT, £E 4% Flo@ e o R 3R,

[0228]  —khi&& 1 anf/E LR B e BRI R T EIMUC-1,

[0229] %Ak, T 441 Mo Tifryed 440 e 10 B (R me 28) R B 1, B HPY (N FLSKIRE
S EE) 57 A AEHPV 16 B HPY 1 SH R B 25 1 , A FEHPV16-E7 41 5l (R IIAE B #itfeE h RI8) , S EUk
LY EBV (Epstein—BarriiEg) ELHFEEBV-EBMASR [ (ZEWREE SR o) , HBV (LU E)
HCV (R RLRF 9% 7%) ,HHV (N J29%5E)  AHHVSERHTLY (AT ML 9% 5) JHTLY-1, AIHTLY-
1 tax &H ESETAMLRHES)

[0230] B —fichh, IX 28 Z IR A] PARTAE B ARk NCancer Tmmuni ty B R EHE 28 H 2 FF 5 IR
73 o 22 47 TR ] R )30 ) e =2 0 PR o S P i S AR B R L 7 B v RIS 1 R Bl
PR SR IR R X e 2 K (B ) AT DA DL AR A S AR T R B 4 (B &
JIE) o

[0231]  fERFE LTy S, BRI 2 % B IR dm A N LR

[0232]  AEARK ] Gi— AL s B, BV 2 IR ] a2 Ik, RIS BT e ME &
IAAE T R 9 B 2R S ) 1 32 TP B IR o 7E4E S8 SR T =P, AR BH 180 B AR A H
THiE Z TR EE E P IR, DLAERE DRYR YT B IR 223097 b - 2R 41 0 5 850075 2 A
B PR T3 9 ) S DRI TE , BROFH T PURBRE S e VR0 o3 3 MR I B 1 B B % 2 s 1) T %
PEFERN AW o £E J3— AN SEHE T 22, AT RA R A R B I A A R v 7 H e o B 2 i R
I o

[0233] & Ja, iR &/—MZ KA LR AN T EERSR) 20K, ik 2 2 RA 2 KX P2 R
1 2 IR i 22 /D P PR AT, Y 1 998 5L A A0 45 B N/ B e o AE AR B SE T R, B
I 27 /D T PR AT U5 E A IR 958 B ECUE EAH ) JoRg 40 B s 7514 Dl , Bk 22 /D R 4o 7T LA
15 PR H AN R CMH (HLA) B il o 75 53— NSt 77 2, ik 22 /PR R Al B A R 55, B0 U
AN R e 40 o v ik e A7 m] LA HER , RIR A7 13 Ko BELHE 5 55 AN RALI5 R (LA
IGSEHE) , AH BT G i AN R % SR A7 2 B IR PR 2 4% 5 R o AR B I i 28 /D i Bl R o7
B T DA B R IR 1) ol 22 B 17 B8 6 4 B, BDAS [ 1) 22 0 R B A7 FH b — AN B T
AEERE — DB T2 3 BE I AR e R 2 SR 0 T [R) g 2 , ALk i A2 FH AEC R
s o7 B RS 2R (R) AN e 7 B S /K PR AR A (AWK DT/ BCT) 4 A 1 4 2 2 PR K o i 1, 7]
o FAECAS ity LA 7 1E FL B SR B IR M e 22 1 4 U PR UK, A4 T BRSO T 7 e e o L I o
IR RIE (AK DAIT/BRT) o FERF 8 SE 7 22, v [ e 2 i oA 08 00 1 1 271 G Ay A B0 T A
INEFE 3, 845 56 40 1 22 /S A7 I 38 S o0 T FH 5 B U080 7 A6 1R HT IR o 1) 1958 22 P X b 49 o
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Al T 5B BT B 86 R AT

[0234] SR 2% ER AR N BUASE R, 785 SRS A P B A B 37 Am] GE Y
R BT o AR B ST S, AR A AR R B R IR A& B SR B ARV,
WHRACMVie B3+, B EFla G 8+, CGAJE B+ ,CD11c/aal+ M KEMK a3+ WPGK
B, WAEEA T, MEEA B F, AEA B3 F, E & A3+, B-ME &N
B, i E A ACETL (SOD-1) EENF, AN BRIE R EG OHFR) 83+, IR 35 WA T B A%
FE RN (HPRT) JE3)F, M1 1 W 208 8 30+, W IR & R B 3+, & Bk SR P18
T, B EE-6- TR AR B2 T8 nucleol in /38 F. HE A BAIFAIE FREFM
JaENF :EFla, APGK. PPI (RiJE& % J5) L thiodextrin HLA DRAASEE (P33) JHLA DRa’k. 2k
B LSRR B T HEE B2k & (1 BEFLIE B4 BEFLEEBL 0T Cy s tat iniZ AR B 1 141

[0235] A& BIHIAL A PR RIS E TR 29607 b TR 5 — AR s A E A B
R 1 BT RS o8 25 B0 5 F BT IR 58— Fhops 25 A 2 (1 B B 60 285 1) I SR 12 95 B B0 A4 70 I
6] _E o FRE5 T 5 IF H 0 A 3d B 47 e 5 — VRIS A 8 of % )5 B — N B T nsi b 3R
[0236]  [Ak, AR A VAR EFEAE T ER G TG MER A, B B A2 7R 4] %~ n e A
SR, AT B ALEE JLANINsE AP IR

[0237] 5kl , 35 B AL A W) X R , BT 88— P BRI 8 1 B PR 38—
Fhoips B AL 8 1 1 L0 2 1) BT oA 12 B3 3044 o ) T 50 R 0 38 D 1k e 2B 3 FH T 70 7 22
)76 = R ISR BT IA G 88 SR PR s B2 o B3 S B AT DA gk — 20 LA A SCHT iR 58 = i e A Y
1SR B A AT R R — DA S s et m s sz — g h M A m
AN g 2 BRANsE .

[0238]  fEA4FE SLTt 7 S+, F Indiana g PR 1 VSV-GAE 28 A0, 2% 1) 12 98 B 3 A4 4 1 S 45 7 »
PLEI R g2 N, FINew  Jersey BRI VSV-GER FH AN SCA ) B4 B IR I VSV-GAB AL 4L,
BEMI DT BB AR SR AT, DLUINSR TR G 2% S B

[0239]  7E 5 —AMRrm sy 9, FNew Jersey Bk HIVSV-GELH A SC A 1) H 4 B &
R VSV-GAE YA (R 8 FE U 4 8 26 45 T, A 5L R %% 57 OB, l Indiana B RR [ VSV-G
AL ARG (AR R AR 5 AN T, DUINAR BT f )% 2% I B

[0240] AR BHAE NP B AH N T IX AR 45 T 77 %8 A SR R & 9 — 3025 7 7] 2 B
EIESEVESN

[0241] Sy ] REHh R R BL% 5 FE B [ BURRBE [W) , AT EAT 3 — D (45 T 20 3R e
A DA A A e (19 B 1 VSV-G, Cocal , Perinet, SVCV BYIsfahanip 35 (A0 B AL &
T A i — P 5 ) P B 2 AR TR, ) 1 B A

[0242] A% B AL A 4R 6 0d FH T B s 55 22 98 BT 2 e 1k B Mg e i 1) TR PR VR 9T
BORTT YA FRE RV , o i A8 5 J U & i b id & 51 S Sy BB 1) — DS T
PURBH B 2 R

[0243] [ TG fil &AL A WA & TR 9T TRV TT S5 s B s 2518 L I R AL 30 1 32
ARHIVIR G ) NS T8 EELST ViR e 1 HE N RS E FBFIV BB b, R SCAFF
(12 5 B R R BRI T BT B AL A TR, T Pt S e shia i 28 s R 2 AN 2878
F o HIVIEEGeER AR A R K 2675 3 STV YL B Eh A T F TV i TR FH% .

[0244]  ARSCAFFRINA WA A R e 3 TV 7 PRVR T THIV- 1B HIV-20 e 1 NS5 7E .
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[0245]  ARSCAFFHIN AW A AT e A T35 MG I 7 N 2808 EHIHIV-188 HIV-2/&%4¢,
[0246] LR S236 E - SR ARG Edn R4 1 U U I A8 00 B UL A o N SRR 25 B I A G
YER A JIEE o /£ SCHE ] ROR I RN RAC SRR ST R 97K P L F e 9% P gk )
(19 SRR HH 40 &5 R S 0, T EL (B9 = 10 HLR AR PR 3 o 7 & () S 1 ST Vmac I3 B3 1
BRUEHIE 0L IRIF M

[0247]  MIRTFHSEIOEHE , H 2 WL R F-T 51 RSP e 2 B o 55 1 AR 4 MRS S5 M e 4
P2 N I A A A mT DL T 75 V8 0 S 03 IR 8 A 7] i 1] 4% o

[0248] SR, AATECE AR ] W 78 AT Ak & P4 & b ARG 5 T A B0 18 90 5 Ak
SEAIR G2 TR T AT/ BAE A 5 A SR A A I G2 1R T AR o 49 B, e DR T L1 2T
LA A

[0249] A RIS AL T A WD G, o vk 12993 B3 B0 A4 4 T il B3 T 1 3
il T R NS R A Y AE T — AN ST R, AR R AL G 245 7 n] LLA Rl 22 01
PRI I AR AT S R A VR B o R I AAE SR B0 PR /N BB rp R L FERAA STV GAGHL R
R B AR TR AL B A A IR g 45 T, BT SR i e A T4 &
TS 45 T A R AR YR

[0250]  Firid Ak A e A R ke ) T80 SR 5 1 2 T 05 b, R FL 3 TE
F GRS R SR N S BL, R Bk (1) F AT 55— s 85 A AR AL 2R 1
125 B A 5 BT (11) FH FTIAR 58 — i A0 AR 2040285 () 8o B AR AE R [|) 40 R 45 7,
JANRARE S FTA (111) FBTIR S =P w60 A5 2 A6 (1 A8 2R s AR AE ) 7] b4y 25
T, RS R AR () . Q1) MWERAR Gi1) MRS T T07% 500 T N6 5% N

sl
= ©°

(02511 25T 75 SREVIEFE AT DA A SURE AR N S AT 1E ML, 25 18 AL PR 77 3R AT 1O R
Fy 3 P AR ] K BEAT R N 20 BRI B &

[0252]  FERFRESEMETT R, R RN B A WAL G, T KRS 7 N30 3, SHEEHTHIV
(R DRI PER S PR A0 M S 5 N 5 25 5 T SRR 45 AHTR] 77 10 18 0 w80 T A0 e A i
TR

[0253] R4k 55— Ty %8, A BT G i T4 A 2 BRR T o mT HEAS R B sl AL &
WOIe 7 (K 2098 ) 49— 0F A48 1A 32 BRI I A o2 A2 R 0 B < R EROBE DL 4 (1 R A4
(ALS) AL 2245 (SMA) , EAT I S M T i » AT A B IO AL S sl S ey T IR
T T3 — AWl a s .

[0254] AR WAL A W alGR & IS T JEiE , Ko 8 S A I R 45 Tl et b /5
i o

[0255]  AY BB K G e IR G40, FLA 25 A FR IR PR S 1A A8 993 53 UK, 3 P4 P 410
HHIV-1BRHTV -2/ Fe it LB 16 32 b I STVERF TV S o

[0256] A BIGW Kifyr i 2R T I fd EBUR B W U5, SR ELkS 716 1

[0257] (i) M s dd, JL TSR — A e 1) — B2 A Ao s R B A (B 2

[0258] 5

[0259] (i) s Epdtd , He HIANIA] T ik 55— b e i R A (0 38 M e 1 — B
AR R R R
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[0260] e (i) A1 (i 1) (9 BT IRS9 R B A g S B A 167 24BN R IR 2 T L

[0261]  fEAFESLHETT R, HAT 8 = AN AR SO A 88 = i it R AL A5 118 i 55
AR T 18 DB

[0262]  HRAE A BH I i e St 7 48 BT AAMN 45 T 2D SR UL — 2D i S % IR R
[0263]  PANEE-— IR 25 T 20 BRZ TR IR TR AT DA 3-1 2 JAI B B G , B T 0 W) S (1) B2« 5
— RN AN 5 J — RNt D B R) s () o] DA JL R, e s 2 12/ 0L B, e~ A, B3
A DA —BJ LA

[0264] AR5 55— AN 5 58, AR S B (1) 228 (R 4 B8 A4 vl A SR — 3 PR i 43, B A TR IR
BT R,

[0265]  [RIIH: , AR i AR St 7 5 B PR 6 A 2 A I AR A B0 1k o () A 0 A TR e — 44
TRAEY (SHEAMR) BB, F a2 el aE g5 .

[0266] AR BHRIVRYT BUER 223697 B AL T3 75 2200 AR R e N R ile R &4, H T
AW A A B e (B 2 78 S RSB BY) B A RS, BB X PR YT B AT
TH B 0 ) B0 R BOAE A, B BEAICHT IR D B Ak o A2 50 R i B Ol YR 97 ] 3
B0 F M e B A S PR AR, P Re b, 08 B AR (T2 DU S I AT AR U ) K B B
R Beies R /NEROR A, R A 1

[0267] ¥R S W A FREVRA K B FR, R 2207 A5 OGS Brid 258 10 s RORAS , 7248
WSEHE T S, KB AR .

[0268] AL FE ARG ZE0) 1 1 IS PEIG YT, 5 A8 S B i Al LA B 1R 7 = rp R AR W LR
&

iy o

[0269] B NFRAF I SE 50 45 R AE IR & A FpiE b A AL S A& alR & il —
PRI 7 BCTRBI L FH R S FH IS L o e 5 e i SRR o 2 il s HIV . g HIV-1BCHIV-
2HRH IR [ 15= 272 B FH AU ) FH I

[0270] A% B 3K L 4 e FH s A0 47, A St S7 B0 5 1 T SR 0l RLAE L e AT BE 5 A R Bk
TR EERF N AHIVIR B B A FIF B DS , B 76 TR IR g BB 75 2 e T e SR 85
[0271]  —fE &R T SN A2 75 FH 00 5 S5 0 B B G I 4 b1 25 THLEE , 5 1) S PR it B AR T
F B EE TR

[0272] 5 S 15 = P Uil i S B R e AN SR BTHI VI AR 37 P40 50 0%

[0273]  —7¥ %55 T JURF ) & AE FH 20 5 SR B35 | A LTV 6 S)o i B Sk 4% i s 55 52 il 1)

ot
(02741~ e AR L2AZCDA+ T OIS 25 0 RESH , 5 AL A0 S 8 R T VI
S

[0275]  —fRFFPARICAZCDA+TYRNL R B , 45 ) A £ 1 G S50 B3 T A2 M VIS (1 18 P 5
[0276]  —#F38 Be 3 2 il A MLV A Jek e ST ) 562 B A/ B0 B 1 J 0 R TR AR A2 AZ
CD8+TZH iy S ) S 5

[0277] —@Eifaﬂ_iﬁ%f?ziﬁ FH I 0 VP 0 0 A S0 B A M VIR ke

[0278] S Wty St FH dd xoh T £E S Y€ e K2 0 S e U R BT B0 77 L FH PR AT 28 He 3 I
E e A AL SO VR A I B R T 25 261 2, B T ol PR3 , 15100 5% S0 Rp i e
Bt B (B I AL wl B i T 10086 S 5 11D BOR B R A ARG, PO EA TR M G R Ge 10 %
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ANXCE L R B 2 5 % R A FIR B

[0279]  JRAEAELE T RIS STVERHI VL (1) 12 0 B3 B AR I B S R AN 75 2L, {H 2 78 H B B A
AIPAYE Y T R BUR S T I RS WA A i — DR Ve R R/ Bos #dd , B0
A DL D IR BSR4y

[0280]  {EATAAT R # H 34y mT DA NN F T il = 22 4 S P IR 711

[0281]  EARAEGWA UEAF@EAES#FEEH KT (s.c) JERNG.d) AR
(i.m.) BUEIKN (Gov.) VES, DUIREG T BRI T Fr A2 B N4 TEIR A A4 T 1=
(R &) BT RER T BN B, A% 8 IR MBS RGUIRES A T s £ X
N AT I R VE 2 RS PRSI (1) p244T 5 G T-HIV- 18R 2R M & &R R,
T LABE B 5E

[0282] Y H]T LIRS T, AR B I B4 ] LA LS A 12 100ug  fRE  1-50ug .\ S A
H1-10ug A4S T, I B o] DARRAE AR Ol ARS8 AR N B 4 BC il o T 5 TS
I, A 2 B G PR L A e 98 1-100ug 85 73804k /15 AR, SEARIE M 13 300g/
L Al e10ng/ 7, BIKIES

[0283] A% B 1) H e S it 491 ANARRALE 6 S Tt 49 AP 1] Th A2 43 8 T

[0284] &1« fi7 A= F A [ 95 B I DNATE I T 51 (1) 45 F4si =

[0285]  [E2: (A) HIF AR B B34 R A AR 4L ), T LR HI V-1 LR 7
F); (B) TRIP/sEwnva A& 7n & & ; (C) TRIP/Es (WNV) [ & & (D) FikipTRIP A U3. CMV-
GFPIY R s (B) BikipTRIP A USEF1a—GFPIH /R B K .

[0286]  {fi FH NIA4ES : U3 RATUSARFR LRIV &5 435k 5 A U3: HAR USL5 #4035k ; RRE : Re v I B 7T
s W ALFEE T 5 cPPTRICTSARDNATE I s CMVie: B 40w B LR 51 B3+

[0287] A4 A B i ) S2 DNAYE 9 S L4 NS THIV-1RY R 405 W (Zennou et al
2000) .

[0288]  [E[3: (A) >k B /KL PES B3 JE Hh VSV BT AN & FhLIE AU M VSV-6 8 BT 31 )
XTEE : Indiana (NCBI & 5% 5 J02428) ,Chandipura (J04350) ,Piry (D26175) ,New Jersey,
Cocal (AF045556) , [sfahan (AJ810084) Al f 5 #E 1Y) Springi B MLAE (SVCV) (AY527273) .
Indianafg [ FiNew Jersey sk & H T SEitfsl . (B) ok B KV w5 J& T VSV M A1 1)
BRI ERHIVSV-G & A i 7% : Indiana,Chandipura,Piry,New Jersey,Cocal,Isfahan
S A0 955 BE 1) Spr ing 9 B ILAE (SVCV) .

[0289]  [&]4: TRIPSEwnvaR A& 1A% HF I8 7 51l cPPT/CTSIX $ N Rl 28 o 7E3X A XI5, cPPTA
CTSZE I LA /NG FBEH I o sEwnv /F FI LUK R IR, /& BsiWi-BssHIT DNAFR AT 3X —
BARAE20034E8 H2T HARJKAECNOM  (Paris,France) , {18 5 1-3076.

[0290]  [E[5: TRIP GFPEARMIAZ IR T 51 o cPPT/CTSIX I8 T %I 4% o 723X A X I, cPPT AT
CTSEE A UL /NG FREH I GFP 7 FIAL TAZ A 12 28163573 . IX MR L T-19994:10 H11 H
1R AECNCM, {5738 5 1-2330 (pTRIP[deltaU3]CMV GFP) .

[0291]  [E6-12: S FIVSVEERRIKIVSV-GER [ J7° 1] (5 45 A3 T Rl Z) (M) B b 25 b -
WHIZIER B) A& RO 2 BB FURLAE A (©) o BURATAE B pThy FURL A

A~

fr)

=]

[0292]  —n]Hy 55— JAsh T HURHI OV JE B 1
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[0293]  —4mALVSV-GIY &S FIRALI 2 171K 5

[0294]  —WPRE (A ATG) 73], Horg A1 5

[0295] —polyAR%)

[0296]  —kanR (RIBF R PUIEEERD , HAT DL EUACE B 2R

[0297] - #I#E &5 (pUC ORI)

[0298]  ARFEIIVSV-CALE Sy F1) 2

[0299]  [&]6: Indiana VSV-G.IXMUJE 48 A FURLp ThV-VSV—G (IND-CO) , BAT-38420R jik .
[0300] K 7:New Jersey VSV-G.iX AN A FRipThV-VSV-G (NJ-CO0) , AT-3843{%
9o R TR 7E K AT B AN A B AR K R A2 LB RIRE & 10ug/ml , (RIEIR
JEAE3TCo N TAEAF, EATRT LLEE T BA 50% LBHIS0 % H il i .

[0301]  KE|8:Chandipura VSV-G

[0302]  [9:Cocal VSV-G

[0303]  [E10:Piry VSV-G

[0304] [ 11:Isfahan VSV-G
[0305]  [&[12:SVCV-VSV-G
[0306]  [&[13:48FVSV-G New JerseyMIVSV-G Indianadikl 2 A (KB4 FELR o B R 45 M3,

FAAR N RIZE 58 1 T Hl4ah & 3L A O PCRAIE o 34 T FIAE SIS 5 1R

[0307]  [E14-19AF 7 @it B 40 & FhVSV-GEE [ I A [F] 45 M 3R A3 1 Bl & 5 1 o 6 T4
B et T EE AR (TN RIS R () , XA E ik R 8 Bk (B)
[0308]  [&|14:VSV-G Chandipura/Indianalffli& &

[0309]  [E15:VSV-G Cocal/Indianafffli& &

[0310]  [&16:VSV—G Piry/IndianaffiBi& A

[0311]  E17:VSV-G Isfahan/Indianalf)f&8H

[0312]  [&18:VSV—G SVCV/IndianaffiBi& A

[0313]  E19:VSV-G New Jersey/Indianalffli& &

[0314] |20 o T RS FARALKT FiNew Jersey VSV-GHf & (A 1B 24 4045 10 125 Bk A4 (1)
B FH o VSV-GHE DR (NJ LiE 2 19 N s O Ab NS R #6 F2 100 5

[0315] 21 7n HY T FH T AR BH IO BB S5 1) 7 51 o G X e 7 S A A R e 1) A2 DA FH
T NG 65— DL AR AR P AR N 38 A 2 DR 2 1) SR 2 i IR o 7 HH IR B i A2

[0316]  HIV-1 LATZES#k CEALB) R IRGAGHT 5 (D) M AHRIAZIR 731 (E) 5

[0317]  fBMHEIHIV-1 GAG, . &delta Myr-GAGHL &, #Iil -+ VU ke Ak , fr4: H BIE 2 (1) 3%
HFH) @A) ;

[0318]  fi7AE HHIV-1 POLEJPUR , HAEPOLZE AW B B)

[0319]  fi7AE HHIV-1 NEF[HU)E, HOENEF s A A B (O) o

[0320]  Jx i i ] DL 4L & F TRl 85 1 o POLAI/BUNEE F B AT BLAE ANGAG AT/4 47 5 1
5 B3 .

[0321]  “BAITA] AR A I B2 FF 4 ANGAGHT AR LR 5™ B3 .

[0322]  “EAIIAT DA B I — MEATEGAGHT M PUEIS , S —NMEAS .

[0323]  POLNEFFIGAGHT A= ¥ 470 I T LA B — AN IR A A 3 43 1 240 1 K o &, Bl A o
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B A IE )4 B IR 2AIK , Ok B 4l /NRNAYR B, A 7 1) . APVKQTLNFDLLKLAGDVESNPGP
[0324] [ 227~ AR B B 21 (1 25 A B A e 4, A T3 T PA TDS 8 B b i AHIV-13H0 i
[0325]  [&[23-27: TRIPISps #8044 7 AR JiL 2 I il 45 R IA AT AR F STVmac239 GAGZ & 1 12
I B BRI LA o AH A RS A T H e hu X B AR bR IR RHIE -

[0326]  [&[23: TRIPIE i EEasc 44 AL I iR 2

[0327]  HIV-1EE[RH (A) 73 peascdA Bt B) » &A= AE 7 71 (LTR L5215 5 WRRE \DNA
T ) ANAE IR S B (OMV) B — B 3l F 4l N R BRI 2 R (T e B i)
B35 kL (O) , i A A7 (TER AR IURL ™ A 31 1) Fps 58 52 PG PRI 30 R (a5 S 4Nt
) K5 K gag.pol. tatflirev, B R FURL D) , & A RE VSVIUHE & A I IndianallljG 2
0,255 JORL AN S SR LA SR I OMV ) S Y 8 S U1 e AR IR 52 7 81, cPPTAIL CTS.
[0328] 5|24 U3’ B 1805 B A4 1) i 2

[0329]  fF 35 75 B BERNARY I 4 SEIHIA] , A5 US7 FIUS FE 51 () 5l H: 0 VR B Jo 7 10U 7 75
DNAH 5" LTRAN3 LTR . Jp5 EEDNA) £ /R4 B A LTRS F- 4 o Wi ER U3 X 72 H A Jo bz Hh ik
& (AU3) IR EERNAL A A U3, &5 5008 , 7RI B 3% i, S BEDNAYES " LTRH S/ UBIE B, Y M
PEELTR A3 5 5k o 45 i, e AN R I W B 3+ 5.

[0330]  [&[25: AT TRIPEAM ™ A 1) 24 3 44 Bk (1) 7~ i I

[0331]  A:TRIP-SIVmac239 Gag, X HUE FURL & A St )i STVmac239 gag K731, B
KA VYBERA T 71 X AFAFANAELL, PUEM 2 A MK TAE, RN RBR T 7058 Je i o s
S R E B

[0332]  B:TRIP-GFP, XA iuki & A LR P gttt ta A GFP) .

[0333]  PAANEAK FURL I & BIECOMY S 8+ T390 )5 3R 38 S T U WPRE P ZI LA B HL R 5%
1K o EATIE AR RIURL T B B AE 2 3 A v s B 52 ) L A2 3R T 75 B B 17 1) - AR i
# 4 (LTR) DNAVE I (cPPt,CTS) \RRE\ A5 (5 5 W,

[0334]  C.#iARE A pTRIP DeltaU3—CMV-SIVGag—WPREMR il [& 3% (C1) K H 1R 77
(C2) o BRAAE) EEARAR I AE CNCM, {758 5 1-3840.

[0335]  D.#AkR A K pTRIP DeltaU3-CMV-SIVGag co-WPREFR Hl[&it (D1) M HAZER T
T (D2) o BRARAL) B ARG AE CNCM, {758 5 1-3841

[0336]  (RFE TR T N K AT TR 40 ML o AR [ 35 7 54 & LB Ampi 100ug/ml, fRIEZAE3TC.
fEAE R AEBAT50% LB 50% H [ EIF i

[0337]  [&126: 73 B 1 Bmer K IR STVmac239GAG H 1 Y 7 i ]

[0338]  SIV mac239 GAGEEHKEASIINEERR  IX AN E 1 BT 5 i1 251 I o 1 2L IR &
RSN Z I s IR IR Z A A NI AR E R

[0339]  JKAFL T LIANMESR , fiy & N MMBIW, A 5-124 k.

[0340]  [&[27: (A) FH-T #0443 2 (1 51 P FAREL F7 31 Je aPCRFE /77 s (B) H-T- A4 Q-PCRE A
T 7 R bR 2R B AR AR BURL, B BRE R SR KA S AT E

[0341]  [&[28 (1) « FET-H7 40 /NGRS B A4 1) Sy FE P SR I 15 3 iR A L 4 0%

[0342]  AEXANKE TR W) 5 5 58 fa S Bt 5 STVmac 239 GAGHR s 1A T4H i S22 (1) < 1A
PR BRI AE FA A STVmac239GAG p55 1 T S Ik 48 A F I 4 S PBMC 5 BE4T TFN- vy
ELTSPOTIN & 1 AT » &7 T FITRIP-STVmac239 GAGYEST 1 Fr & 64N S B M 204 (I3
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£:20022,20089; T & :20293, 20056; 57 &,20195F120158, & 28a) « FHIC 4 &
(TRIP-GFP) fEip24 Fil&E (215448120456 , [&]28b) T & 12 F i 21 K RE B Je RAZ PB4
(15661, 14184,15885H114468, [ 28c) [KIMAGAGE: F: 1tk BAH RN 2,

[0343]  fafifi s 2 ,0.2 10°PBMC/FLHI LI AMNMEA RS- 124 E B 15Kk (Qu g/mlI&FFIK)

A4 B RIIEA0 /NN o BE T /5 NPBMCH TFN-y B i JE R (SFO) “FIE M3 EE ALiHE,
220 HE AL CEIR) (I8 B 19 RS AH N T A IR B2 A 3R 15 10 B8 1 3 1N PBMCHY TFN-
Y SFCZ M FF &+ n RN E HACAST , 2 T T 20— AR S R MELTSPOT L Fr
B (WLE29 (2)) X 5 2 )8, ANBe 8 B A RE AL I B S8, DR vt SR 3 0200221 B N 25
Qo+ (nd, REE)

[0344]  [K&]28 (2) : ¥ T ESH B B EAEA S ER S RAE

[0345]  JEITELTSAIN & 57 T E 4 5 2K HH IFN-a (PBL Biomedical Laboratories) (&
28 (2) a) \IL-6 (U-Cytech Bioscience) (528 (2) b) I TNF-a (U-Cytech Bioscience) (28
(2) o) A EANACT ) .25 (TFN-afl TNF-a) BZ 325 (11.-6) 3901 S = $om A A7 AE 4K
W 45T 18 IR TR 3R AR R 5 S 10 RGUTE SO, B R A E ik (2.5 10°TU/3h4) o ixu
B ASHERR 7T B8 | @ 45 PAMPAi & 1 [ 38 29 (Brown B,D et al,2007;Pichlmair A et
al, 2007;Georgel P.et al,2007) .

[0346] K29 (1) : Sl B Rl SR TR Bbi ORI RE Bh 0 AH LE 2L A 50 (%) 998 B HLE P 4

(03471 if K¢ Jps B A ey AE B0 f BREES N H , A HI 3 JE &5 S 20K, S8 5 A2 4 TR R i 3 J& 4 S 1
U a— D H LR o R FERNE) (B29a 15661 14184;15885;14468/% &, dnic O O
ANV 0THR (E]29a 21544, FRic Ax) Mz 2 phah A (E129b) 559 55 M PA & TR SL 56 A
X HEZH (BEA0) AN T S e P2l (R £2) (B29a. 29bH129¢) (K] P S4B 4 7~ o 28 T 1) e
A I TR) 5 e g e B 28 1K) 9 B R KT B P SAEL LIS (B129¢) oPAE <<0. 0543 5 Bl . £EJR
R WA AT UL 00 38 975 B I ST B RS2 Log 1045 (K129e) o F i F2 Bl B (1) - 2095 7 AL i
K f8) B 5 A1 R Z 3 (14184-21544-20456) 111359 55 MU HAT T L 803t 5%
WA AR R s (15661-15885-14468) []~F- 2 55 MUAE HEAT 1 ELEC (K129d) o fej&
Pzl St 30 5 98 B3 IUAE bE 3 J 2 B I PAE <0 OB v i3 Bl o AR IR YL fa AT 154 KN
[i7) 9 5 A2 1 1 000 0 T AR 43 B O R AN B 164 K 2 TR) o B A A (it % R AR, AUC) b 3 H %
RN AN E IR SL 0% RS i (B 291) o

[0348]  f&j1M = 2, W EFRNAM L2 (200u1) tF FHTRI Reagent BD (Molecular Research
Center) 7 & .RNA$E VI ¥ /£ 2 & — B RT-PCRYf§ FiTagman EZ RT-PCR (Applied
Biosystem) filMastercycler ep realplex (Eppendorf) #i5E . 5149 MAESI Vmac251 GAG
mRNAFE K 4 /) 47 B 389 F1456 (IEM , TGTCCACCTGCCATTAAGCCCGA ; % IA],
GCAGAGGAGGAAATTACCCAGTAC) o 3% ¥ Taqman & &5, 18 FH P 304R &L, HoAE5 137 43 Bl &4 Fam
FlTamra Ya[# (TGTCCACCTGCCATTAAGCCCGA) o 75 T ¥ D1 & 8 1o A 1) 48 % Y6 B N BB bk
Wl 25 B VA BT A b v 28 MORNAZE dH20 M0 [ 28 51 36 R% VL1 4%, TR RNATE 3o FH
MAXTIscriptid )& (Ambion) f& M & Spe T4 A, pGEM—5ZE (+) GAG JBURL T 3R AT o o I ) 1
FE375/MRNAFE D1 /m1 (2.57 logl0 RNAF% DL/ml) .

[0349]  [&[29 (2) : ELISPOT A4S K i A

[0350]  FHPBMCI 255 B AT IFN- v ELTSPOTLAR 2 ELTSPOT 43 A A [ 1 i it 28 (280
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ANBE L/ FL S AR T 14005 5/ 'F J3PBMC, BE1 29200000441 g g 52 ) 129 (2) a . 2Y5s kT
YO i LB A S (3RS L IFN-y  SFC/ T A B % B K I 2675 = 2 BTG A
1400 (43 H7) o 25 H T 5k B 34120056 () PBMCI 1, Bt ik 240 FH 78 25 STVmac339 GAG:385-
4431 STVmac339 GAG:443-491 [ K5 AE Xty fa 2 JE FEfilis (B129 (2) b) &

[0351]  [&]30 (1) : HFHXICZ.CDA TAH M IX 2 7 Sy 2 P A A AR B OR 5 o

[0352]  4b & i A A AR TEAZ (CM) CDA' TR £ B A 9 A8 A 5 3 F o A O , 70 B0l o 4 BR RS
AN HH X E 30 /75 (ACD4", JFEAICDA" L A CDS . JEAICDS' .CM CD8' B % BT 4Z, (EM)
CD8™ T4 M) WLEI32 (2) -

[0353]  JEAIEh4 (K30a 15661-14184-15885—-14468) T HEZNY (K30a 21544-20456, b
AN OBx) Mg Maly) (B 30b, kT Hem It 2 ST A 5 ) 4O CD4 T4l i
(%)% , LA B 15 VR SR8 6T BREE (FH AT, BE ) AT Sy b (] @ dric, K 62) 1135
{E# 7 (B30a.30b.30¢) o e Ee P 34 o /s 7 IR R I g% A ) 56 AR BE B AT IR CM CDA' T
YHHLIX %, AEAS P B e BT R v , S IR S IR A BB (B1300) K Shrith AR R
Y (14184-21544-20456) (K30d) AHx (pfE <0 .054% 1% & 2*) o 7E 5K EGL (primo-
infection) WEELLEL T Fra Zi¥HICM CDA T4 (BE30e) -

[0354]  Za%:F JhREE 40 A+ 5. CD3 CDA T4 i Eb 451 B2 J5 4] S EMATICM. T2 g ) L 451 (52 L ACD28
‘CD95 ,CD28°CDI5" J2CD28 CDI5 4l i) STt fiiA (Karlsson et al 2007) o

[0355]  [&[30 (2) : P55 F RO TAI M N ZHE T 21, B 1IRAT A B AT2 R IE R STVEI HLiR
[0356]  GAGHmALIK & (1 5T (G TIMA AKX 5T CA AZ A FENCHIp6) 1 22 K8 PR B 6% 1075 5 1 S 9
B 3 B0 MU B (2 B GAGHE 7 MR T4H M 2 1 AH X DT R 22 TFN- v ELTSPOT I 5E 7 4146 ML
e E (W5 )m2fa, B30 (2) a) insE a1 (B30 (2) b) e MR (B a3, Bl
30 (2) ¢) A9 . I8 FHAT-2 K& HISIVmac251 (5ug/ml ki85 ) LAAE 58 45PBMC IFN- v
ELTSPOT 5 R 75 056 Ji 2 J8 B 1 GAGHF 5+ MECD4" FICDS T i (B30 (2) d) o FH X Bl Akt 3t
7 JE 105 SR 25 o A N ROk N+ AT-2 KGR STVmac 251 Az Houf MU0 I 14 EU
Program EVA Centralized Facility for AIDS Reagents (NIBSC,Potters Bar,UK) 5 H
JD Lifson (Frederick,MA) o

[0357]  [&[31 (1) AR HIEFHIE

[0358]  Ji A Je e e L (1) 0L R 975 25 A7 A 140 4% 1l 45 03K 55 G AG R 7 Pk T 40 i 92 28 140 AR o ek
(Spearman’s rank) . fEF] i85 (B31a) , Inswyk g (E31b) KXt 5 (El31c) IFN-v 4y
AT A M 1) i 00 2 5 D e R s {9 B MILRE P 58 4 () 4% I AH O o FH T EL T SPOTFLAB SR 1) i A
S ECH PR 2 PR R4S - 2RI AR ICAZ.CDA TEH A (M) 1 £ 85 A1 5 Ji R I R U L 11
I B3 AT A B AICER A DG (B131d) &

(03591 [E[31 (2) « v+ B4 ™ A 0k FH T A8 20 6, 2 A4 SR 1 >k B VSV B 28 1 GV A
VAR

[0360] 470 FH Tl 2R A2 1100 0. P A AN A 1) A7 AE PR 40 5 D o D &= o A4 Y (He LafiT
A 1)) AE G AL GEP 1808 #3 BUA AT AE D537, Ird 8 2 8i& Hl VSV-G Indiana (K31 (2) a)
BLVSV-G New Jersey (31 (2) b) BI04, 55 76 &AW 8] s USCER I S S0 1 2 204 FE (1)
MR FRARIE o 5 5 202 FH IR 2R Al AR DA o 78 AN 47 7 1028 R0 78 iy B4R R &, FHEEVSV-G
IndianafiiNew Jersey B 4025 ZmALGRPHY 1895 B A 5L T 5 4 A 61 % F123 % P44
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M2 GFP',

[0361]  [E32: fEFERNE & JR AT KACIZCDA  FICDS T LI 5 F7 24 AR IR G e 5 oA S 5
T S REOBR A H B AS [

[0362]  ERER T FEZECDA TN (E]32a) JFEAICDA T4H L (El32b) L ECD8'T 4l (El32¢) \J&
HICDS TN (E]32d) « HHAKILIZ (CM) CD8 T4 My (Kl32e) AL+ 1212 (EM) CD8 T4 My (&l
320) 19 % o B R SEIG AU RRAH (R A = MATE) A T g B fh 2 Ok 35 08) 19 FIE R
IR R BIPAE <0.05%,

[0363]  [&[33: F RS FHLAL OB ME Ok FH 2L T-TRIP.NT LVIIE 75 SIICTL N &P E
et (A) BLIFN-y ELISPOT (B) Y¥AS$i S J% i gag CDS+T 41 R AL I Gaghr 7 1 41 i 4
P8 25 SFC, BE S AN . (C) TFN-y  ELISPOTII 52 5725 gag ] CD8+THH {1t 344 125 52 o7 A1
CDA+THH 2 A7 o /MR FI100ng TRIP.N gag Amyr LVEKTRIP.NI gag Amyr CO LVJEJE N 4]
oo LOR ST, 20 F S0 /0N Bk PR J 248 e FH A 2 1) IR B 2 ELTSPOTIN 58 43 #r o 7E 22 T I 25
B R ETARFHIAN /MR IISD. (D) FHTRIP.NI gag Amyr LVFITRIP.NI gagA
myr CO LVHIEVE S I gaghs i Ph MR IE T 1 LU 38 o 70 9 9% J5 10K 207N 42 Py CTL I 52
SECTLIGVE, R 2 Firidk , P {E+/-SD = /N A s HH o

[0364]  [&[34: FHTRIP.NI GAG Amyr COJURE IR e 9% 452 P75 T i T 60 482 1) 40 H S 0% L
2 IV ST S8 JE Sk 1 BB R FHTRIP.NT GAG Amyr COBY TRIPI GAG A myr B4 1 Wik 4 25
(1) /INBR ) B4 A (A) BCErBE4H AR (B) F AT RIELISPOTIRE .«

[0365]  [&35: /N JHVSV-G IndianafSi AL AAE [ TRIP.NT GAG Amyr COBRTRIP.T GAGHEFZE
TR G5 P, 13 JE S 43 B FHVSV-G New Jersey A4 2E [ TRIP.NT GAG Amyr COBY
TRIP.T GAGHEFA: Y RGO N5 o 47 S~ 7 22 A REZH AU FE A FHVSV-G  Indianaff 40 23 1K)
TRIPHIRL UK L) B VSV-G New Jerseyf A 2% 1 TRIPRURE (W €4 D) 35— IR /N
FI A /N BRUAE S S 4 M i LOR A4 , HUGAGH 20 Mo 5 )% B 24 42 TFN- v ELISPOT (A) B PU 44
ety B) HAh o

[0366]  [K136: HI%i5STVmac239 Gag AMyr WPRE) 185 75 8 A o o432 Pl /N B o 2-51N 1297
B2 A BREASNB L. LOTTU S Pl — IR IR T S5 LOK , A P 40 o 25 1 0 52 40 M
U S P A i N5, PR I o R P R R (congenic) JE A7 AR 400 o A/ Sy S0 4011 e, 9 3R 40 e P
CESEZ:ta I FH15 54k (SIVmac239 Gag (73-87) 1SIVmac239 Gag (309-323) , &4 WAL
BAR S  BECTLRAD) kb oi d. W sip.  JEIEN s s.c., R

[0367] K37 F%ih5S1Vmac239 Gag AMyr WPRE[K) 185 75 8 s G i 432 Pl /N B o 2-3 1N 1297)8
SRZH RS /NER I 300ng p24 G B B Ph— IR o BRIR 45 T JE 10 R, S P 20 i 25 14 DU i 4 A e
S MR A 5 LT, T I 0 s R T 35 DR Ji AT B i 4 Ay B0 S, T 3k 4 g FHCFSE M € 3% I 15
BAKME (SIVmac239 Gag (73-87) FISIVmac239 Gag (309-323) , &4 WAL A BUAR H fh 5 CTL
1) Bkibot.c.i, 3Bz, i.d., EWNi.p., JEIEA

[0368]  [&[38: HZmh4STVmac239 Gag AMyr WPREM) 1295 5 BAK 0 5 2 Fp /N BR . 5-64>
C57BL/6 j/ING — 2L AN/ B A L. 1O TUSR B B P — IR SR T SR L0, 2ok oA 4 M 25k
D32 43 B e P e 95 22, P I s R FH () 2 B8] (congenic) JiR AT R4 M A o SE.40 g , BT ik
Y1 i FCFSE 444 31 FH 1 558 44 Ik (STVmac239 Gag (73-87) AISIVmac239 Gag (309-323) , & F
WAL BAR G CTLEAD) ko i .m. , LI s 1. p. N ss.c. 2R
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[0369]  &[39: F4iASIVmac239 Gag AMyr WPREM 1895 5 F 44K )% B AV .61~ CHTBL/
63 /N — LIRS /NER 2. 10CTUSBE e P — UK o BRIR YA T JG 12K, 4. TFNgamma  ELTSPOT]
SE TR e PR BN, Bkl e A 155 IR (STVmac239 Gag (73-87) F1STVmac239 Gag
(309-323) , A WAL BALF S ZCTLERAD R M1 p. , JEEA s 1.m. , JIR A 7 F
7N T A ELTSPOT AL BT R 2 AR A

[0370]  KE40:4k4b Al & Indiana VSV-GE(New Jersey VSV-GAR YA EE 11255 B8 &
XTI B T, LR AR B R SE TR /NR BOR A JERTHZ Indiana VSV-GRZL 3G 1)
1R BB S B PR 7N ER

[0371]  [E|41: 30 & AR FH S % -CDS8FR AT B IR (A) Bt & A WAL FCD8R ALK B) (A&
5 S 1 2 AT S BT S — N i JROREAE ANA /N R EAT , 7R AT S AN S R H A LA A ]
VSV-GAL IR 12 B s B B ASFIVSV-G B H i e i -

[0372]  [&[42: F T84 5E HL & A R S -CD8R AT B IR (M) B & A WALFACDS R A7 1 ik
(B) BRI &5 CDARY Ik (C) FCTLIE P [ IFN-gamma E11spot Iz o 4748 47] 4 — s e v AEAS
/N B HEAT  FERT S RN s B B AR VSV-GAR IR 1) 12 0 B3 AR B B A A ]
VSV-GAT I R 1 95 B 304

[0373]  [&[43: FREA BB I LVA 20U 5BFCAE 73 2 41 i o FHIF A7 T 2= b 2 ¥ He La 24 i FHAS
FEFIE (FFml B3R 3L M 1F]100ng p2490 5D 1 eGRPEE ALV (eGFP-1LV) BeGFPE#E & VELY
(eGFP-NILV) % 3 . % 3t J5 48/ iy, 2 im SRAH AR 73 #freGFPER A o B4R tHGFPRH P40 i 1 43
o, MR GFPRH PRI AIMET CF35 7% 658 )

[0374] |44 1B a4k T 28U B MR SS 4l Y (cDC) A 41 B AEDC (pDC) H A R Jii
5. (A) HeGFPEEAVELV (eGFP-TLV) B(eGFPEREA P LV (eGFP-NILV) B FH300ng/m1#4 Kk
(HI) eGFP-TLVELeGFP-NTLVIEAT (1) 1) 8 — B2 6 55256 (M0%300ng/ml) o 7E 56K ,FL-DCE
2 THEARIURLA8 7N, CD1 1 e SH T4 41 o 1) 2 5 Je ik FH 9t Q4 B A DN 2 e GFP R T DA « %X
FA K LILGFPHICDL LML 4 b o (B) FHLVAE S pDCAHIDC., ¢DC(CD11c¢'B2207) AlpDC
(CD11c"B220") %feGFPH LB 7~ th 412k, X HE4H R (Ct1) s JHFERI1E (profiles) , F300ng/
m1 ARk 5% S HIFL-DC.

[0375]  [&]45: BL5RIsEmv—NILV 5] EC 53R F 5 T PR AU B2 o G AF /DN B, 55 2EL PR B 7R 2 1 s By —
NILV (M 1E]100ng p244iJ5) (A.B) BLsEmvy—TLV (B) 5 P 2 42 b o ok BE /N B FH 34K 5 1
Ewvy—LV NI (A B) B (B) (HI 100) vESF. 21 K5, WA I ML G461 /NR) FIWNVES
SRR

[0376]  [&]46: FH sEwnv-NILV S B PR 7 B HUWNY IR G 1) JOs R 47 .6 AN/ /44 F100ng
sEwnv-NILVEZ100ng sEwnv—TLVY a3l 0 HEZH /N BRI B IR 22 b 67K (PBS) 2 o ys 42
FhJE L&, ZNBR FH10001 . p. LDsosIWNY FEARTS-98-ST1H 7 . 103 21 RAFIH -

[0377] K147 : sEww-NILV 3 EH SNV G A RO R 97 o FTBRBEFFI & sEww—NILV (1-
100ng p24#1iH) (A,B) BisEwv—ILV B) Fi& el 524~ H, /N FH10001 . p. LDsosRIWNV & 1k
[S-98-ST1E Pl 1L 21 RATIE -

[0378] |48 # A LA X gag A myr &IV IR 203 TH M FH &5 47 gag A myr ) B4R
3 CIEAMER) B RS Outk 77 51 (F IZE) (B9 TRIPE A Bk  A3.57% i kip8 . 7TD64VFIVSV-G
KiIE kLY,
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[0379]  K[49: B/ (n=5) HAVSV-G Indianaff B AR TRIP.NI GAGA myr CO
(100ng) BLTRIP. T GAGHFAERLIFRL (100ng) Ho & e P BRE M (F IR SEX4D) , 135, 43 7
FHZVSV-G New JerseyfBZUA13E I TRIP.NI GAGA myr CO(100ng) BYTRIP.T GAGEFA: 45
K (100ng) M5E o BT A /N BRAE S 2 Ph Ja LO R A4 , HLGAGIK 40 B f % N 2 TFN- vy
ELISPOT (A) BRVY AR GL 2 (B) VAt o

[0380] K50 4 m] M , A FRVSV-GILIG A 2 b5+ 4k (CO) BB AR (WD) {2 fo 2%
1)1 975 B3 A4 UL [ 17 5

[0381]  [&[51: FT & & I i Ho ALV T I A4 S0 5 o AN ShAU B /N BRIV 5 Fradk B BA 24~
HIEIBE FHAEFR 300ng P24 5 B3 B AR ULV 59 20K, BT il 84 JORE FH AN [R] L7 AL VS V. G2
B A2 o g i 't 2% B I 804 e R AR FH 45 AL B B A VSV . Gl VR Y e, 76 & i
B MG AFRAE T T37 CARIR L/INS o ORI S > i e ' 28 B 1) 18 s B A4 ks T 4% 296 4L
R 293TH ML, BRflIng P24 LRIEA8/MI i, FIA s AR SR B midE R E 200
FHETE Boehringer) o 45 5 DAL ML (RIS R JGIE T H 2 LR R

[0382]  [&]52: 185 B i A4 MUk 5 AN [A] /N BRI T B 28 SO A A = FHAIFIVSY.G S a2
AL IR B URLAE & Bl B ILTE A7 AE D AR S50 It o A - B S 2 4 (+4) BB 4y
] (+E+/-) BORBE () #] B IX LSRG 40 .

[0383]  [&[53: Indianaff B4 % UKL AE % PR ML A7 76 T IS M A« ok B S0 B (9 1L
T B2 2k H H & AR E ) Ind iana B8 A2 U 5 R I LG (W14 5 C: FiNew Jersey ik
RSB R E 5 e R ILTE OInag) o

[0384]  [&]54:New Jersey b B! A0 FURLAE % P MLIE A7 AL T BIVE TR A SR B S AR E
M5, B: >k B & A7 = 1Y Ind ianafls 246058 Fvk i3 8 M HLTE (1 90) ,C: FNew Jersey
BB B 5 e IR LTS ()

[0385]  [&]55: Coca L A0 2B Mk A8 & Pl LTS A7 76 R I35 P o A« R H Sy W R 1) 1LY
B>k B A A& ) Ind i anafbd R 4022 (1) 1095 B3 B0 A4 IURE V2 55 A MG () LY (%)  C: FNew
Jersey B A4 1 1878 B B RN S e AR LT CINoi) o

[0386]  [&[56: Isfahan i A4 40 2 UKL AE % PR LI A7 76 T BITS VR A« >Rk B S0 BT 9 1L
5, B: 2k B & A E ) Ind i anafig 246258 500k 3 53 IO 0 13 (R4 5 C: FNew  Jerseyfi
A0 R JURE VR 5 i AR T3 O

[0387]  &]57: SVCVAR AL A B FIURLAE 3 PR L5 4775 T BITE M A< 2R B SRS BRI L , B
K H & PR Indianafl 26,2 ORI SRR LG (R19) ,C: HiNew Jersey {4
BERURLE S 5 RO LIS OInsiE) .

[0388]  [&[58: AMLiGHHLVSV. G H HUiE AT (prevalence) « HLVSV-GE [ 1 A1 ST 44
(A AEAE INFAECAR IR &P HILIE B A7 LT FHUORL ) % 3 00 5E 102 , P JURE FHA < VS V-
G Indiana,B:VSV-G New Jersey,C:VSV-G Cocal,D:VSV-G SVCVAHIE:VSV-G Isfahanfi?
3%,

[0389]  [&[59: AlfLifH#iCocal VSV.GE HHUEIRAT .96/ AMLIE CINFAIR In#Y 7647
TEIREE RO 26 A AR5 S I0 v (A L/ 2F60RE 2 UK, B iR 95 52590k FA : Indiana, B:New
Jersey,C:Cocal,D: Isfahan,E:SVCV VSV.G & FBAUAE X B0 LIS AE R A 46 A R EAT R
Ko
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[0390]  [E]60: &2 BN MLE H AIVSV-G i F 1 43 #r o 48 5% 5 U s T 98 MLV TR AZAEBLVSV-G
EAE P AVEMER £ (A:Indiana,B:New Jersey,C:SVCV, D:Cocal,E:Isfahanfifi, &
IR o

[0391]  [&[61: AR VSV-GAD B AR B A0, 25 1) LA Bk SmDChFi & BB A T B8 77 - A%
AMHATAERIDC mDC) FHGFPEARR &% T , Frid % f& ik F Indiana.New Jersey.Isfahan,
SVCV. Cocal fMiChandipuraff]VSV-GE R A5 5 T 55K , &9 N4l iR 5 HrmDCLA &
R o AR RE Y 2R 78 A AEMDC L 7 R 5 72293 T4 . Hh 2 I AU 2 T g L 26

[0392]  FEHTSTVIEE G G 3 42 Fh SR W b B2 TR TIPS 5 B 2044 AE AR 2R A9 iE SUH L VIS e b0 )%
Hph

[0393]  I.TRIPERAALE /N BRARAL i S HUSTVRE S PETA M N2 8

[0394]  Syfiff s 485 7 Y 1 VSV B A I B 1 1 1208 B3 8 A 2 75 R A A2 11 DA o 1 I ot 47 9%
RLEE FATIFF R T HT I SR SRS, HL T30 ok 1 FUHAAS 28 S B2 [ AS [R] VSV L 284 (1) 4 £
11208 B A

[0395] 7K@Y M1 2895 5F (VSV) 43 B b A2 A A0 LR =l 4349 B SR BERNATR 55, J& T 301K s
BE BRI P R VOV R B 4R E A, R EUE S O I 23, FL 5 Fs a2 1% .
[0396] VSV E: DRI ZH 8 ik 21 1 = 4 O 4 e o, 7E 0 R AR S5 A, 22000 B R ) 32 AR/ 3 1) M
B M fa i 5 0 B R S AR SRR A 4T VSV GER e ME — R BRI & 1, /2 Ff
EMEA T ER VSVE M B MER, IndianafiNew Jersey, B4 1B FLGHE & A /Y
Pk X 73 B T ENR PRS2 4, IndianafiNew Jersey#its AW AAZAEREE (9
WA S1LAIS1T) R4 pl (150 % #H H M) 76 B8 3 fo A8 4 S A2 4T B 07 A o A R He
IndianafiNew JerseyEBEtRAS TVSVEURVEA &R S E LR AL TH Indiana®Efk FET
1B, HNew JerseyTEPk T EUN B K A2 B4 0 1 A BE P J1 1) .

[0397] AR} I

[0398]  /NER .MEPECSTBL/6/NER (6levage Janvier,France) 7B $r S A BT G 35 5 o
[0399]  4Hfuks =4 . HeLa (N 'E SURHE , 13 H ECACC) A AJE'S 293 T4 iy (15 H ATCC) I T18
JREFRAR T A, FEAN N0 % FJE IR AR L3 (FCS) FIHiAE R (HEER-EEZR) Dulbecco
1&HifBagl et 375 (DMEM) Glutamax (GIBCO) 14K,

[0400] i Adc iy Fl= AR

[0401]  #AK FiRipTRIP. AU3.CMV.SIVmac239gag Amyr & A JE+ VY f 340 R
SIVmac239 gag/7 ¥, HAE B 40 M 25 37 B0 5 3h 5 (OMVie) #51H1 .

[0402]  F A4Sk I P AR A4 R A58 FURE (p8. 7) FIVSV-GAL LA ki, Indianalflif
1 (pHCMV=G) (10) Vs New JerseylLiiEZ (pcDNA3. 1 () NJ-G) (F74E EH 13 H InvitrogenJ i
FEpCDNA3 . 1 JFTRL) 22 ) Tk R 75 e L 29 3TA L 1T 7 A o B 1 P 31) LI 36

[0403]  wfE SRHE A0 & IR AP IR

[0404]  AFFHEA K EANew Jersey VSVIILIE AU & A B HE R BTRL (pBS VSV-G NJ) »
[0405]  H.AEXhoI/Not IyHAk 5 #% b #pcDNA3. 1 (-) 4844 (Invitrogen) o H LT VERTAE )
JFRLAr 4 NpeDNA3. 1 (<) VSV-G NJ.

[0406]  WPRE/F %1 (i 28 i B Vi 42 5 o) (11) J2 O 1. 25 38 in 25 DR 3Rk 1) e s s 1A
7oAt . Holk v [ HE TOPO® v b % A& (Invitrogen) .

41



CN 108114276 A w Bg B 33/65

[0407]  WPREJF F{EEcoR T4k S 2 Ak < i 5w F& #EpcDNA3. 1 () VSV-G NJH . BA 7572
AT 18 Tk 44 9peDNA3. 1 (<) VSV-G NJ WPRE,

[0408] 45 % AK URL (1Y) p24 30 )5 & =M WPREE & HIRTMLHIV-1 p24 ELISA #5fl&
(Perkin—Elmer Life Sciences) $HAT o X T #44 JE IR € , 29 3THH e AN A e A4 IR i i '
T2/ TR 2R 2 AR FHRnase FIIT 2R I K AL 3E , 28 5 HIE 8 & PCR (Lightceycler) o

[0409]  f& 41 T4k 52 . HeLa i LA B~ 96 £ 1Ak 100004 e itk . 1 K5, 51:6%%
FE I 22 AMA AL /N BRI TR IR 3043 B 5, 40 4 i5 eGFP (338 IGFP) 3 sk B VSV
IndianaB{New JerseyIfILiF 24 (8 2 (B 25 0295 B 304 58 T 4l i o /I B A2 B IR SE 56
NRECH0.25 1076 S 847 (TU) (a1 PO et AL A STVmac239 Gagdt HIk FHVSV
Ind ianalfiL {5 2 1958 85 11 B 2R A0 255 0 108 B A8 AR S )% — IR ZINEBRL o 7E T2/ )i, 3% S48 il
YA E o VA SR AT S b, 5ARAAAE LIS B8 AL .

[0410]  /NER G % 42 Bl BT B B4 S50 R I i BB S Br0f fice Laboratory of
Animal Caref48 34T .9 /N FHAE0. 2m]l Dulbeccos’ s PBSH{0.25 10745 5 8547
(TU) fJpTRIP. AU3.CMV.STVmac239gag A myr ZARSUR SRR N (. p.) BFPIIK , 73 RITESR0
RANGE21R o /NG AE BT AR AL o B 1 L AE 5 28 R 40T o

[0411]  XF-T 415 , gl + VU e 24 N STVmac239 Gagdf 2R E VSV Indianalll i 2y
(0 85 2 A 2 L G (18 B R AR A 5 T, TN TN, AR FT VSV New Jersey IfIL i 2L ¥4l
B R 1 A R S A e v

[0412] i FHPR YR 6 J5 e B SR ET VSV Tnd ianalfil 75 750 [ 4 a5 1 A 25 60,265 (14 02 s 25 344
[ 0547 S/ IS8R SRS HEAT L 3 o A o0t B, 76 Bk 5 2R F VSV Indianalfil i AL # 85
B LS 18 B AR A 5 2 BT AR (BBTR) Ac Az (BB28K) M& e T Fk B VSY
New JerseyIfiLi L i & 1 5 2040 20 R 18 00 B3 30 A S 9% — IR /N BRI 4T 46 (BB T R) L

sl
= ©°

[0413]  IFN-y ElispotillE

[0414] YL LR 4 KRR (MAHA S4510,Millipore) FHZR$IA UMK IFN-y Elispot
pair,BD Pharmingen) f04%3d & 3 Fl 58 435 77 AL B AT, Frid 5 32 3 HAMIN10 %6 FCS FiAE R
hepes AF I 7 ZHE R b-FHE 4 B AITA R RRM A RPMI1640 GlutamaxZH . oK 5 Bk Gz
AN AN A — R =L 0. 25x10°41 /AL AN SEAR 5 3 A STVmac239 gaglik (NIH
AIDS Research and Reference Reagent Program) .ffJJE EKEHA (1ug/ml) JIJE . 40 /NEf
Ja, AR B AU CMRIFN-v Elispot pair,BD Pharmingen) B R #E& i EM R E
[4-AP (Roche) FIBCIP/NBTJEA¥A V. (Promega) E7nBHE &1 . B £ ] Bioreader 2000 (Biosys,
Karben,Germany) i3, 25 B 7~ A TFN-g B 2K B0 I (SFC) /T3 5 R4 ..

(04151 f Py 41 o 353 PR I

[0416]  JyREAR Ml 4, Kok 1 IR SR B0 /0 SR A R P 25 A E G, 1M 1, 1M AR,
0.2uM) HJCFSE (carbosyfluorescein—diacetate succinimydel ester, Vybrant CFDA-SE
cell-tracer kit,Molecular Probes) Fric. BE4UMUSAR 5 A Sug/ml ARk - BEAS N ER &
HEE 5 7 ok 12252 5 7 oK 1 — 2o A S B0 B AU A VR A I 10TCRSEAR T A 411  15—18 /N
Jei » SR B L SRl B VR R A IR S AR 43 8 Becton Dickinson,CellQuest software) o
R v 20 L 6 3 2R AL e Bl B A T ) /0N B R i R S 360N B R bk o ) (i /Hh CRSE R DG R ) 5
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Rk ph (KCFSEZ BT ) BRI L R Mg e 4 R a o & T E e [1-
[ (CFSEmrE IR 5L LG /CESEs i IR SLIG ) / (CFSEmA I 1 /CFSE s d% 1) 11100,

[0417] %5 (E140-42)

[0418]  FATHE JL B HEFAIE (0.25 10e7 TU//NR MR TR T1X —H#HE/K 650ng p24)
£k EVSY Indianalfl i 24 (15 8 (1 BHAT 628 102998 35 28 A 1S S 5 42 P LUK I /DN BRU A S 7
A B AR R R, L H R P 28R (R0 R Al 286, 285 () 42 o 3 B A 0 AT e ) A A B 3 MR, AT
ZEHRE VSV New Jersey MLy 2L RE S (1 A5 2 A0 25 1 BRI i S RO AR I35 o F el A U 2
[0419]  {F FHZwASAE 1 DU e 2B N STVmac239 Gagdf HIZRE VSV Indiana I AL AR
B AR S R B R AT IV N & N SRR IRA 1 T RIERE IS T
A % B ECDS AT I ik (SIVmac239 gag:309-323 (QTDAAVKNWMTQTLL) A K2 247 IV & 1tk
CD8FEAT I ik (SIVmac239 gag:73-97 (ENLKSLYNTVCVIWC) CBdE AR~ K% 0.45 10°TU/
/INBR T RS 2 B IR 21100 %6 Fa s e B2/ B, FLA AT 2 )& Wt CD8ZRALI AR JL-F-
100 % (K55 SRR A B2, A5 47 WP 2 PECDSRAL IR G vl b, BN i )& (R %223 107TU/ 7
SR AN 2 PL I 100 %6 1144 P4 41 Bl S A6 1

[0420]  SPATHE , B df A A (1 18 SOAFE A 2 A 151 370 i i i B a4, 2500 1 45 A1 CDAZR A 1Y
Jik (SIVmac239 gag:297-311 (YVDREYKSLRAEQTD)) .

[0421] PRk, FRA 3G 8 A B I 3B 10 S 3% 3 HL A T AR R 2 80k (025 107TU/ /D)
DAAE B8 % I 78 e N2/ bR 25 B AT S B 7 T4 s A

[0422]  TI-AEdE N RAKSAEAY th i STVMACH) TR N %%

[0423] ﬁ\%

[0424] | HIVIEZHLFIAIDS

[0425] 1.1 HIV H:52m

[0426]  1.1.19R4TIR

[0427] 9 MBS — 15 3R 45 T Ho )% B [ 45 A RE (ATDS) FE 1981 4F #l T8 , A fe % B BF3 s 55
(HIV) A BR AL 38 O A8 B A BRAT LU ], BAEARR T kR R AN 3 L FR BB (Girard
et al.,2006) . 3L [, A A HFHIVEFR ABINAET 3961 17, FF VR fa 06K, /£ %
A4 3E AL, FTHEER A 14000 A G (http//www.unaids.org)

[0428] 1.1.2 HIVAEY):

[0429]  Ja e ity A= ¥ 95 HE 2 B 4% HHTVAORRAE M 2% o IX AN 35 8 T 100 3 o 35 81, 18 7
J& o H A AR, B KL 110-120nm.gpl 200525 (3 1 TR EE0E 11 s S5 b H RVFR E
T4 i 52 A4 CDA RN HE ] 57 A& CCRE B CXCR4 , ] b A 45 CD4 " bR B4 200 Jf e L 32 ZE R4 i . — HL o5
BB & T CDA WRE 0L, 95 55 R 0 2 A B0 R HO AR A 0 R AR AR B,
RNAR 30 54 53 Bl BCREDNA , A7 T-99 B2 AC 50 P I = 3l HH 22 4%%, 78 Dh L mT DL 25 33 4 it S R 26
H1 (Arhel et al.,2007) . 95 EEDNAFKI 5% 35 FH9p5 EEmRNA K 0 3 70 VP TR BGRT IR 99 B 0R

[0430] K 2 AXATDSHE R il 90 2 A HA HIVIESE N STV AE A R KK h 47 . Hse |,
STV ER 45 M A1) 27 S HIVE UIAHOC o

[0431]  1.1.3 HIVEEYL) A PR i H 2

[0432] iy i el 41 4 0 B M B HI V-1 RNARICDA bk B £ 0 11 K 1 58 S o R ARHT VI YL 7]
PLAY e 3AN T B B < JFUR YL B S PR I e R A 0 2 S AT (B (K29 10°4% UIRNA/m 1 afiL
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0 PA S PRs AR BRI FRT CDA'BEAIR (Weber, 2001) o 40, 7EIX AN L HL A B HI VY
FEPECDA TAH M 2 9 B 1 R B IR AE A AR AL ATIR T B 0 N A Je 5% (Rosenberg et
al.,2000) ofH 2 , I3 55 F 407 R 3K — S I8 5 40 1 S e o 88 25 o 0 A i e % R 2 R 07 4%
il o S b, A UE R SR B HT VR 5 1 CD8 T M Mo 19 1 30 A0 i 463 9 25 LU (1) T B 2 () % B 1) AH
KPE Koup et al.,1994) &5 H A&, T CDAEL B [F] 2% @ K (R -TEGL AT /KF) A& 1L
FEFREAL (FE 10°HTTO°RNAYE D1 /ml 2 [8]) + iK B 52 54 (set—point) s KP4 SH0mEL
FHIE (Mellors,1996) o EGENMAIR G BEANTERERIN , HonT RLRREETLAN H B LA X — I JHr
fIE&TEIFACDA 2 B 2212 4 PR AR , X A& BT % R GuRIHIV A il L [8) () P-4 P 8 AE B =2 3
JEI] 5 3X —Jo s R AR S5 AR ATDS o £EIX /NI (1), 98 25 TR R AT 14 [B] 2] 1 7K SF , A2 CDA T4
HEFESB AL R IAT (inflection) (CDATHEURT 200440 /mm’ ML) - B2, )% REE H iR, i
] LA SE A B B i R T E0m R AR 1S AR SO .

[0433] 2. [E2EiG9F

[0434] 2.1\ H—J TV BIHAART

[0435] Oy 1 ek P a3t it BIATDS BT VG T A AE 19864 1T o ‘AN IR MR APl % % i 55
25, AR B ISR IEHIVA i PR I 48 3R CDA™ T 48 i 6 96 . 31X 6 25 1) vp Fo e B 1 24 SR 2 AZT
(Zidovudine) , Jp5 510 5 s (RT) (R FII ) o (H A2 , XA B — IR R AR IR R IA X A
PR, DRI HT VA B AT PR A7 A AT ART Bl 42 S v 7 IO 0 14k Gl 5RA%) (193 710 9 88 . 1996
S RTEY G B AL s AT SAZTREIRIRIE AL 2 BN B, B —28HIV JR97
T 19954, ARG PD iR A H AT &PTHIVIGIT B “brit” , FrRoA EE PR %
SR ERS T2 (HAART) , e pH 3P0 i S 8RR T T IO 45 A 2L R, S8 2 2 RS IR A R0 ot ) A
LAHPT cHAART S0 VR AT F7 0 FF A B o 52 S Aar K (BI5B) L 6 TR 2 808 3%, b (1) 545
NEELEAAAEN Gulick et al.,2000) o 45 B A&, CDATHEIM, %% KA K E I+
H AT DA R AL 25 54 (Autran et al.,1997) o THEM0YGTT I 3 HAART SRV A
EN G R A BIATDSH IR R I FEIK (Palella et al., 1998),

[0436] 2.2 HAARTIE il

[0437]  JRUEPHAART R Eh A2 DR B S8 I 5 (EUE A7 A8 — SO BRI, 28 18 3 LA JH R AT 7= A ]
S HAARTYR YT HE R B 03, 3 TR e i B KA AN ] S AR5 X ey I 7 R B PR AN i, &
MG ik EERIVER IR R EFRAR JEE L. .. « B4, CDERWHIVEE =4
PUHAARTIE ST Ut « SRAF £ LT B VR 7 BRI HI VI X 38 HAARTYR Y738 R 1] 1 HIVEL iR
(K977 A, S0 AR B TA AR T S TV AR S5 1 RS2 TN B Bl 7 3 H T VAR S 1 SR 40 T4 B BT 75 140 IR AT
H2 , ATHIVI G2 iCAZ AT SR TR 4L, 3R T7 T )5 % 22 40 3 B 58 T 25 B XTHIVI
CDARICD8 e 3 M2 () B I K B BT 7 (Autran et al.,2004) .

[0438] 2.3 HIVH R

(04391 2.3 1FBH T4 /¥ 97 T 9%

[0440] DRI Z5 DI T AT AR A TR B2 DR W HAART B A% A 44 A VAR IT , 78 K 2 804 = 1 L B s
WK BT HELA 4524, 75 R & SR LA IR AR IEATDS R A2 o HIVIE 1 (1) FF & AT AR BG4
BRIEFEAT BIME— Tpi2 o PIPRAS [R] S PP S e A Uk o — 7 1D, Ty 9% 1 LR 675 '3 o 1 e
% (sterilizing immunity) , FFR (R /BHY J L IFRNE o 3 PP I% 1 B 1% RE % 76 993 B: 3E N L AE
AR FIRE R R AR IR R AR T AR AEH B — T, 6T MR T A R T AR
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HAARTYATT T (B ML i3 (Autran et al.,2004) . FAHE 1 5 FIHAART YA JT7 B3 DA
B ARIERETT, 85 T B P AT DA AE VR 7 BINSRARAT I & L [ XTHI V) S 0 B - B
2, TN R EE I S I I B A I, e R AR 5 SRVRVR YT R, 45 SR PR I HAART 1) 52
FH 5 DR A R AT 2 M AT R AR B /M

[0441]  2.3.2H BTAIDSHE M AIF 52 (R4S

[0442]  ANEEPRAAT R SRS , 95 T R IE G B ORRF AP 5 5 1 mg 4% n] AR 1, dhob
BRI G B A M R LA B A A G B ] EL &S B AT, 50 M DL Ly ik e AE T/ 11
PRSI (www . iavi.org) o B AT IR 2 Pl e 5 22 R G WS (Tonks, 2007) o 507, 4%
240 R0V IR R T A DK, DRI DR e ATk 5 0 IR A S T K 5T 8 BRURRIZ 1) I By o 7ENe £ 3 R i AL
AR TG VR R 5 (SIV=-Anef) ZESTV/ BRIGIEAY b A& BB U T AH A, N A %2
BEL 1 B R 9% 1 s B DMAIGOK P — BELRF R AZ A5 T S 4 P s o, T8 A ) L2 BUm PERY
FEE HIV= A nef Gy JLAF 5 AT AERGAE S 3 BU5 00  Jo 1R a4 , X 67 (1) I 3 0% 1
PRAL T HIVIZE I K AT AT M 0 D% 88 JR BR 3G AIE JF o P B AR B I E T (Kof f et al.,
2006) o 75— FifL Gu s 1 SRS AL 15 T V2 I RIRR A RO Ak DA 90 B AN B R N I By 1)
g Rk, FER T AT T AT HIVER I BUR ALK, 489 2 B4 1 FRATTAT DAZEIR 51A
VaxGenik4e, /EFRE IT M VPAl, % i 2 T 54k gp 120, /£ 45T AHRZ , IX L0 A7 )%
ORI TE — TR A T HI VIS () e v 27 8 B AR o [RDR 5 A VR B 25 1) 9% 1 R Re 4
H A NBUERR SR, BE AN ST R R 4 A 2 36 % o S8 |, Ja R 7 HE CDS "4 i B PR 2
JL T4 W B8 8% 375 ok 75 & AT TIRMHC 3+ b J 7 9 B IR R B G 4 i« 3 41, CDS T4 A % 1 4E
FEHISTVHHIVIE G v B, [y (1) R0 T 11 STVIEK 4t M1 1R CD8 ™ T4 i i) A6 25 3 n 17
A (Jin et al.,1999) , (i1) £ETZEHLAZE R piE Ze 4 B HT VI T 5 32 B 518 i g i3k
J&#Z (Carrington et al.,1999) &% (iii) JREFAECDS T fL LA P A BRAF (Goulder
and Watkins,2004) o FJ0T 20 M SLZ 9% 1 AS DLAL G0 07 2UB LRI gu AR @& ] DL 22 /D4l HE 2
i K 1) LB IEATDS % A8 o 76 TZH % v b A BILDNAYE 1Y, B B AE T3R8, 48 B Bk e
(1973 25 FRTHT VI DR] , 1L A T I 28 i P Il 80 5 T 0 L 2228 )t P RS A L 2 3k o L
AOHEAS P B B (R4 BE 0 B5 JE iDW B B 55) LG IS 40 B HIV PRI N R4
i

[0443] & J5, IEAS — IR AV I T M R AN G B R, HpuSIVEGE 45 R 4
NEHE  FALHE FH B AR SR 40 (DC) G5 322 PR , DCHIAL 22 K& R STV (FHaldrithiol -2,
AT=2) JWk 1o 375 973 B A BB 0 5 S AHLI2 9 53 JOURE R BE e AT 465 4 e 48 RN R0 9 4 TR 5 e
77 IX —FERAEAR PRI B R IGI TN e B 2 4 M Rl B » B AR DC TR (1) AR HIV ik i
(Andrieu and Lu,2007) o RV HA R H A& X —H AR 24 5 51 FFERT .

[0444] 2. 3. 3T AT H A T SR IS 48 B 1) ] R

[0445]  EARVFLIMUNET & B IEEH I, e41e 5 L — % & . F52 1, HDNA
3928 TE A I 380 5597 B 47 47 1 KA S BRAECTLA S M B2 5 B o 5 A VR IR 25 (1) 9%
(998 840 B R AT AR Pk, RO 7= AR s, AT AR A A 2 0% e FH i o A< HI Vg A% 2 B2 1 L 2
H B b R AR B S PRI VIR G A T, U B AR Y S 03 A 45 I H V- LR e
PR (Trkola et al.,2006) o5 5 FE M D 51 ESHE S MECDA+ FICD8+ TR MU S % , (H & AE VP
% JEIHAART T 187 i A B B8 G- 42 il 995 253 07 Al o &5 SR 5 75 B DAL G s B P RS o FRAIAE S HE
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FE MG — PP T HI V=14 Vi SR, 2 TR AT AR HIV-1 R 12 s 800 (LV) 1R IR 1
[0446] 3 B Ea AR E VHIV A B b s )

[0447] 3. 1S9 R AH A

[0448]  204FHILVE XA AR (Poznansky et al.,1991) AENHAEM, LV FeBE 55
(H %8-10kb) FE T8 T 4HMEDNA HIV- LT A BAR LA ELY AR PR 2 e Re i S aAE o
S4B VIR IR 5 — FERE WML T A A 22 9 241 B A o 1X —BE 771K R EEDNA
(BB AARDNA) 3= 30 4% i e 3 1 = A M AZ I o 3 P 32 B A2 it ) — I B R A2 T ML R 1 =
HEDNA, FRONDNAVE IR B Triplex, Hoal it pol J7 21 A ) A3 M s 20 T8 1 - SR 58 2 K IR
cPPT (central Polypurine Tract) FICTS (Central Termination Sequence) (Zennou et
al.,2000) .

[0449]  FRATI Gy B Pl vt IR FHHIV-16T A FILY, S8 E BRONTRIP (KA H & A L DNATE
M/ TriplexZ5 ) o« X ANEAKE T 5 =LY, O AE B A 72 B SRR A 2 4 S50
LAk (Delenda, 2004) o

[0450]  FHHIV-11E A& DR FE AL 3RAR I — A 32 B0 2 100 % 05 5 SRNALEBE. DNAJREE AN
] 5 A2 AN B IR PR o S T RNATE JE PR 20 75 5300 4 3 RO/ 22 4 B il 1 AR G s 5 R Al A
PRI R R A B, O T FIAVESE DR B R a4, HTV—1 35k R 20 0 gk o 06 ) 6 2k TR) 3 ik A, 2
B (R e/ IR EE 7 1 (B 8) o 3 HE R IR B A s IR FH P 21 02 T iR X 2

[0451]  LTRAFF (K AU A & 1006 5% s TEDNABE & AL ST B .3 LTR ©LAEUSIX I8
HR K, AT R PR K DhEe , X 1 A 2R N 5 56, JyidE S — HDNABE & it B
PRI 2 7 2 L DR 1) S Q3 > 38—, Fu v Bl 7 FUAE T 4% S S 1 B B 0% o TR Ik, A1 SR 4
Rk B B S B 7 2 A sk e IR (19) o

[0452] W [X 30 s BERNABL SR B R 1) o

[0453]  RREJ¥ %1 REVEZTLAY) 7E4S ArRevER 1 i SO VR0 B3 15 fTRNA N AZ J HH 22 4H VA R
[0454]  DNAVE 551 (cPPT/CTS, 155 & T-Pol ) (R HHREHI N o

[0455]  WPREMG VA VE /7 71 (5480 2, I 28 8 B3 A0 B2 T ) tHAE I BADLAL mRNAR AR e
P (Zufferey et al.,1999) .WPREASEH P,

[0456] & LR IR JL DA (RP Sh 470 J50) 4 N\ B 5 A% 28044 Jookar vh 76 i I8 5 3l 2 1) J5 3)) 4%
il o

[0457] Sy 1 7P AR SR EERIURL (RNA VA 78 AL i), —REHTV- 14 B .25 8 1 75 22 4 R i s o
A3 AR AT PR AN RS TR b, R A0, 288 BT 7 SR AR, 5 232 BB o 0,26 Bk AN
0 Jpd B3 UKL G 06 75 B BR A 1 o HAFAE T ORI 22 51 S 22 425 IR Il B 2L DR A B 25 o
R B BREEE 502

[0458]  Gag®a |, F TR B BT MAp17) AKX (CAp24) FIEZAFE (NC. pb) o

[0459]  Pol ZmhS ¥ - LA 25 11 B R0 4 S g

[0460]  TatHIRev&ihdifi i & 1 , Tat & LTRSS 5 S I EEUE T 75 14

[0461] Ty 7 Zhidhix 67 A (R mRNAED 2 72 5 B URL H , WX IR g 25 o e B S U S 3l BA
T Gy FEL A ] R

[0462]  fUfEEgRIA BRI A GRS HIV-1 K SRenvEE [ (gp120,gp4l) « FE b, X EE A FTAA
TR A BE VA RUAE 7 R A 3R FIORE (1 68 B O R 4 o 3 4h, HIV-10enviE A LA H IR
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g% (CD4, CCR5 , CXCRA) o g T %of 1% & [ 851 , LV ™= A= 1) F — bk R L s o 72 . L8
SEAERBEA AR A - NME TR EELVHEEA 2 XA
Indianalll i ZL KV YE O 2R EEHE S (VSV-6) « FHVSV-GARZL A R LVAR (it T W40 A,
VSV-G5 4t 1 (3% 3 7 40 B S2 A4 A TLAE T, AR B0k B A 1818 S 4 M [l . 5540, VSV-GIR 7
PR R AR SIURL R T T, VP BERURL I U0 T« T B 0V A

[0463] 3. 2. At A8 55 B A FUHIV-1 S 2 P i A RIS e 42

[0464] 3.2.1 DCRy%: S

[0465]  LVEAIH THFRTT , EAWE MR 52 KRG MEFBE J17E 45 RS H AT
[0466] 55 I H.-5 98 25 G 1 9 B 007 AR (M 38U A I, 78N 2R rp 380 B89 55 10 TISE A7
TEM S « FLAEATH IR, LVE SN EVE 2 V0 77 B B0 41 Mo A2 23 rp 78 JE DRIV 7 T 83 s
AN IR, A48 FFE < i AR 28 41 . (DC)

[0467]  DC& 4t 5 2 i 4H e (APC) (1) 57 R4, FLAE 2 K G 3% DA S A0 J U 38 L T 28 9 25
HEE B A FH o DCIB I 7 A4 3R M JE 20 23 By B JEL I A R S 0% R ) B W o — LR TR
WIEK 7% PEAS 5 B0, BANE T G ST 3 51 Rk EL 4044, 7 b e AT B8 5 in TR 2 35 /EMHC
DRI TR K 3 3R 1 B J B CD8 RICDA TAH i o A NS R , 75 88 A 20 LVEL T (1) 4l e 2%
T ORI T A 225 2495 AR N CD34 A 4B (1 RN 55 42 40 BB AT A= I DCRA K /IN R - B AT AR 1
DCo FEAR AL, EHLVI 56 SR LM S A T AR P o e 28, DC (IR 55 5 Fo Vi AE 40 i 28 AN 5
1) P Y5 S P E o DR I, HAE AR LVERC R I BB e 92 1

[0468]  3.2.2 LVATHy&4fl B MR sk

[0469] [k T AHRRIEHFREE Z 40, R4 FILVE: SR DC S R0 TA 2 58 BTk 25
B ATAE B IR o S5 b, AHITER B 1205 25 5% ‘T I DCRE S A4 b B IR IS S PR T4 Bl R B
B o 56 Ei b, JUAS /N ROE T 2448 I ADC ISR Bk R AT TR B fri A e B R

[0470]  ¥FZ /NASRGVEAE T 1899 8558 S IIDCIE AR I S 8 1697 770 FIg , 5 B /N AR
AU AH 2 S Ut 7E RAC AR A p o AT 5% F B A 100 B3 4 S I DCHRIZ B, A& M43 A = A
[FICD8 T M RL s o 24 ] REINF , LR AP BE 771 AE BUEhe 1 100 A A A DU o R0 49 3 S8 il 5 40 P Jke
S8 DU AR A AR I D5 T () CTL RL 2 Vi ok e e 4 L %) B 77 o AR5 2D Wt 92 (2] BAIE S 15 4442
5 5 1 SIIDCHUR BRI B APE Zarel et al, BIWHESE T 76/ R HILOMY Bt (145
P8 77, Frik /NS RIDCH B 32 b, BTk DCH A B R A1 LVEL T (Zarei et al.,
2004) .

[0471]  fH2, XNHEARE LKA UAEN R G hh Ty Zp R S R IVE EEAE NG T
PR A o V7 22 /)N ZHLAIE S AE /) SR A AR A S LV A 5| A e DR AR S 5 R85 1) D 8
— IR, TSP R4 R o 451, S2 36 25 I HE AEHLA-A%0 20 1% JE DR /N B o BLIEAA P J ph B 25
Yo 2 R AT g b A8 75 ] B SRCTLRIZ , LR 2 B ML MR R A (Firat et al.,
1999) o B ZEAIE SEVE S LVAL T 3 ik 5% S DCTE ST, 75 CTL RN 25 14 M F5 A A 1 7 1) ¥ o ik
(Esslinger et al.,2003) . %34k, ThEEECDS T MIICIZ R 2 7] LALE FHTRIP #i4k Bk
G B Rh 5 A, BB AECDA TN A AZAE T A2 bk, 1A B XS HIV Ay B R A ] 7504
ks (Iglesias et al.,2007) o ¥ 26 7t A BA I AE IEAER 72 AT B T-LVAE N S e T
HLI 08 I A 43 2 2R AL o RRER M PR 2R, e & AEDCHT , A B2 5 R Ho 88 (1) 3800 ] R
HREEIER Breckpot et al.,2003) .
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[0472] 4 FERRA 1% P A5

[0473] 4. 15230 =Jenl TAE, vhRIM H I H F

[0474]  HESZEG S8 vhr , 428 JE PR BIF 97 A0F SR ST VAR 5 11 T R 285 76 0 52 /N BR (1 95 77, i
/NI TRIPEA S H2 0, BTl TRIP A S hd AF -+ VU e 4k . 1) STVmac 239 Gag (I
) o IX B/ R AR T O VFREIR TRIPERARAE N HTH IV S 2 A B e M 38 71 AE  BEAITAR R VF
MRRAEIR AR B IREE h TRIPEAA F & B R AR B

[0475] 4. 2§RpEAEAY

[0476] ML E R, dE AN R KB RIME G  H TAR P W LA AL , BEAR B2 A o A /HIV-145
T B0 BRI /ST VmacHE N R K AR B 5t S TVma el e i i 5 IR I HEAT MR ok A f
BBE S A AE , HARAL A SRATDS o & A JE ikl , 70 477 4 R 1S P S e U 1) 1) ML 95 B 7 47 S5 7
NFEFMPBN AT, e HIV-VBEG A, B3 # (non—progressor) PA K Pid &
] DAL R o a0 /e FHT V=18 GR i A H , 7EATT 36 AN A 8% % () 0T ST Vmac 14 241 i 4 948 B
G AN[A] A R AR 25 510 3 o S AEHT V- L SeMA b, i3l A S W 2 232 9 55
2l FICDA TN M FE v 1) 3= AT

[0477] B i, ATDSYE v / BUb B4 3= BEAE 3P 3= SRR M 7 AR« 32 252 B S U5 O 0
W% (rhesus macaque) , J1 B EIF ) BRHE K Cynomo 1 gusFpA o & P Pt 21 ELAG B 7845 i 5
TG 1) RE 2 AL ER £ o Cynomo L gusBRAEAE F T FR AR B 75 DR R e AT AE R 9 EL Bt B 55 3%
f3.Reinman et al. 2 /~STVHIp J5MEAECynomo L gusHpA H AHEL T B FE R de gk 55 (SE IR 1
KRR IMLAE \CDA'T AHEL FUAR B, HINA AZE I 7)) o X P55 19 I M 5t rhesus & b
B R R B8 () X GAGHNENVIY INF— v ELTSPOTRZZFAH I o 3% £ UL R M6 SRR T 5 T4 B
P N AR o B 4%, RV IR B A A BRAIG, HE Bl S e B fLE P DL B 2E A AE
Cynomo 1 gusHpMEH (1) S50 46 i, e T Bl i BRI = 2% &, DLURE RS 2% K,
BEME PR ] B R0 HEEE (controller) WY&l 2 B35 M o & NBOS L, Cynomol gusifz &7
BT N e b DL B9 5 AT (Reimann et al.,2005) .

[0478] 4.3 HUJEA L

[0479]  fEdE N RAIEH % I8, o5k $ 00 ) gk 4 tH o GAG STVmac2394FE VU ke
FAGEE A B E DU o SE AT 25 BRI A B 5 THIV-1 S Ao 55 45 14 1R 2504 7T DAAIE B 3%
PRIX— S A FUE NI AR U E R IR « 5, HIV-1EE Rk v 1) B 22 m] AR VR R I3 A 11k 4%
B AEAFHIV-1/STV #kk TP AR PR 57 o A GAG . POLFINEF AT 3 21X MR HE AH 2, L&
BIRCTLEEH A6 T-gagMinef A (Addo et al.,2003) o fifr, iE L8l A (HIV-125
5 AN GAGHS 5511 B2 2 5 B 13 25 MURE AH OG 3F HLM 7 T2 e HLA- 282 (Kiepiela et al.,
2007) o 34, GAGH 7 11 BL 280 22 B , ML 5 LI BRAEG S 4%, IR R LA 59 3528 7T, GAG A2
H—MEMAC 128N T AT 6K 7 (Sacha et al.,2007) , RUNHEN /3R 2 L9810 I
HIETH R EE . GAGIEZHIV-1 8 A HH R B (1000-1500CA) Briggs et al.,2004) o fr
A X LR R B e PRaxX AN B E A S A T 3RAN i 0% 1 38 2 I . 3 Ak, X
AR T 25 H TRIPEARAE Jy S 5 e b T R B S R SR B it f SR 5 et B B e
PEUA Ui BH A AR AR B BT () AR 7 I G AR DI R0 « 5 4h, TR GAGER A /E AL i m]
L5 e % T A AT L 8

[0480] 4.4, Gy Ephls
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[0481]  JRFFAT] o — I 5i SR W LA IGR AT46 BLEF o 55— IR S A3 e 82 2% 25 B P sk =
PETAH B M2 S oA 77 DA S T4 B B2 R 558 5 o HL O 97 e 3 25 1) 22 A5 1k % T 41 i Dy e
RMABT R ZE SN .

[0482]  XpT- 4% , %2 ER AR 1) 34 FI 3P A [F) 55 = 19 H Ind ianalfil G 24VSV-G B 24022 1
LVEAKTRIP-STVmac239 Gag iz . 2N S5 A N T = Bk 1) FH] Ind i analflL i L VSV-
GABCZ A9 22 [ TRIP-GFPZ AR o 6 TIN5 , FEAT S0 5 34 H , By Sy e s 384 32 -0 &
(1) F Ind ianadEAg X B2 T VSV-GB Y A 2% ) TRTP-STVmac239Gag B TR1P-GFP.

[0483] Sy 1 P HH IX b T TRIPEUAK )% i i R I AR 47 68 77, s a2 H 84 sh ) H
500N YL 57 50 (ATD50) 1 STVmac251 B g N Bt B2 Rlig /2 F T Xk 1 4B =i &
o T 0 T TR A K /INUE B2 TE ARG, s ol o 3 s e &, FRAN 1A BB PR A S0 A 4 R
H R A AT & B R R 2 E .

[0484] £ 477 4\ 58 S Bt J 1) 4 B fe 2 2 5 19 K JH BR B Jl 0 AEPBMC B J#EAT TFN-
ELISPOTT#E4T o

[0485]  AA R} R

[0486] 1. #1%kl

[0487]  1.14)

[0488]  SIVmac239 GAG A myrt (AHIEMEDU R . HOES 1IN E BRI & A A i VU ke
TS M A B O DA SR VPAE AR e e PRSP LSS5 % vh R AR, DL SR BEAPCII T 28 234 . ok
H STV mac239f)GAGZ & [ 1) 584 /3 31 ] il I 85 1 B 1D : AAA4T632 K I, . GFPEE [ I /E 9%
ulE.

[0489]  1.2. kL

[0490]  F T4 4T A BURLIZE AR IML09 E.coli K240 (F/ traD36 proA'B" lacI®
A (lacZ)M15/ A (lac—proAB) glnV44 el4 gyrA96 recAl relAl endAl thi hsdR17) ,7E
WIMA T EFEHERPLBRFRE DA K, HkEH Macherey—-Nagel (Hoerdt,France) f{JMaxi-
prep Nucleoboundid7 & H2HL .

[0491]  FH = ANk a4k =4 TRIP- A U3-CMV-Gag A myr-WPRE (EILFRA TRIP-
SIVmac239 Gag, & 25A) BLTRIP- A U3-CMV-eGFP-WPRE (££ l RN TRIP-GFP, [&]25B) ff) ik o
FAHIV- 1S MR DR (LTR, 7E3 1 A U3, 375 (5 5 W, RREFIDNAYE R cPPT/CTS) Fgwhd
SIVmac239 GAG Amyr £ [ BUGFPER [ 1) 4% Jk DR (1) 84k TR , 75 Sl 3 S i v ok - B 4t e
B B4R o IAWPRE (R 2w 82 4% 5 7o) (Donella J.E.et al, 1998)
L3 I LR Rk

[0492] 0.2 JFks (5% UKD , 247 75 A8 P2 i e 2 P A R B ORI 75 ITHI V-1 Rl gag.
pol.tatflrev, o] L fZufferey et al, 19989 p.8.7. 1% it

[0493] 0 fis¢ ks (60 FRIA JFORE) , Jmhd ok 1 KL ME 11 28995 35 (VSV-G) i A Indianaff)
A G (VSV-G) (phCMV VSV-G) CYee J.et al,1994,Genebank AJ318514) B Indianadfss
ORISR I iE R New Jersey (peDNA3.1 (=) NJ-G WPRE) .pcDNA3.1 (=) NJGHT4A 45
H Invitrogenff] pcDNA3. 1AL 5 7, A E pcDNA3. 1 () NJ-G WPRE, FiXho I FfiNotT ¥
{.pBS-NJG (Genebank V01214) Y3 5af& #EpcDNA3. | () #ifk (Invitrogen) . AN, 8
IEECoRTYH AL I AWPRE (A% 5 J5 1 Jo ) [5 31, &7 5 4 PCRTY 34 3F 7eF& #ETOPO TA
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TeRE B

[0494] (025 A J ok L AT IR S ook (CMV R I+, AR IR IR IG5 9) - BT Jiehidy)
THZERHERIMER L S Tagnd b A KIEF.

[0495]  1.34Hfats3%

[0496]  AJE'F4HHE &= (A 293T) H-T-TRIPEA ™4 AN % T 1S, [ PA4IML R, —
FiHeLafiTAE 40 R .

[0497] X UG AR & A B A B DulbeccolE [l Eagl ek 35 5 (DMEM, GlutaMAX-1
Supplement ,GIBCO) ZH Bl 5 A Rs FR S AR K, BT 85 7 4 MIN10 % #OK IS iR 24 i (FCS)
(PAA Laboratories GmbH,Pasching,Austria) 5 & & 55 %= (1005467 /ml FEHEZEG A
5 FI100U/ml BRERBEEE 25, GIBCO, Invitrogen) BRiE FACLIMLAERPMT GlutaMAX—15¢ 43 3%
Frdk (10 % FCSHIFAE 2, FEABLT-DMEMA (IR FiE) a7

[0498]  1.49E A R KK

[0499] Sk BN T B R B S B 12 HEME Bl AE Cynomo 1 gusiiffE (Macaca fascicularis)
BFEAE T B3GR AR 2 B BT T STV 2R 5B BRI B8 L STLV-1
SRV-1.SRV=2. iK% \ I ¢ B-HbsAg L1 % B-HBcAb 2 I VER o f9%  Brihy FoR MR AR 3 RN
REKKLIGHIEU 15 S 3T .

[0500] 1.5 FHilifISIVIn &

[0501]  STVmac251 Btk (585 R I B DR 24 S 3R 7 9] 3 3 5 - M19499) AT M.

[0502] 1.6 SIVmac239 GAGHISIVmac251 NEFJKEES

[0503]  ELISPOTH ft PBMCAA &1 F- 1l FH ST Vmac239 GAGELSIVmac251 NEFfK&E 45347, i
RIS B S5 AH 1251 kE64 ik (NTH AIDS Research and Reference Reagent
Program) o KA R IS AR , 7E IR &5 MK WA 1A Z R BRI B & GAGIK A A AE 1 1
LEH RS SR S-12 DS NE S IE, N T EEMBIWAr 4178 55 STVmac239 GAGEE
H (E26) NEFRK D 12N E A, %8R, B RENEF STV mac251 8 A 3 LA FRaZhfin 4. K
ZHUR80% LA 4 EATUAREAN Lmg VR T4k U BT, 1 B AT E 48 2 2mg /m 1 -T-5 % DMSO (§t
XFGAGHK) S 1mg/m1-T-4fi DMSO (EF XINEFJK) , ix BTk 2 & 15 43 L MHPLCZE & .

[0504]  2.75%:

[0505] 2. 1#4k =4

[0506]  F5 A4Sk JE Ak 29 3T 200 it Fi Bk Fof T R 45 26 7= A (CaCl2 0. 125mM, 1X HEPESZE &k
7KpH7.10,70mM NaCl,0.75mM NaoHPOs 2H20,25mM HEPES) . 10ugZwASGAG A my rBGEPI¥) ki
7 ZE5-10uggi At VSV—G ik A IR TR, LA J210ug Zennou et al 200056 T HAIA R (4%
JFki (Zennou et al.,2000) . 7E&6 YL i 24/NF, A LA T 58 435 32 2406 . 10%88: 00 T 10em®
BRI AR 3 Petrilll (Falcon) , B F5 55 7R84 Ye Hi 00 o 21 i 52 2180 %6 41l - 4
e 5 247N, ASETFCSHY 58 A 3 77 5 DL/ MERUIN N 40 i LR 46 JURL o 5% % f5 487Nk, A
Petri Mg EiFE, B O ULvE E %40 e (2500rpm, 54> %) , 7£37 C FIDNAse I (Roche
Boehringer, 20U) A MgCls (Sigma, ImM) &b FE 1 543 5 LA V4 7% 4 U REDNA o B AE ik 55
O A (22000rpm; /NS I BB T VA PBSH o Ak DL /IMEF S (-4 AE-80 °C,

[0507] 2.2, &p24 GAGHUE ™4

[0508]  #AKHIV-1 p24 GAGHUJE & & HIBGIL %)% % 18 (Perkin-Elmer Life Sciences,
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Paris,France) .p24ik & Ping/ml #4845 1 o

[0509] 2. 3% iAW E

[0510]  FISHHA[FRMAR I B4R S S 293 T4 L (FE 5L TR 24/NEF LA . 10° 40/ FLEEFN T 6
fLPetrilll) HEAT I 5E - ML FHAH A A TSR AR 70°C HRORTE AR 3 5 2 R T2/, H
& H JoDNaself)RNAse (Roche Boehringer,50 ug/mlix#%) HIZRMEZEMRIX (Tris 20mM pH
=8.8;NP40 0.1% ;Tween 0.1% fx2X) AR . JH L N N2 A BEK (85 1 BFKAE 2 T 100ug/
ml 5%, Eurobio) FEFEAIEN .

[0511]  JE HHLight Cycler{X %% (Roche Diagnostics,Meylan France) 7F 20 22 f@ 4
AT SERSPCRIM VARG R AR RN B HIV-1 DNA$E DIBCE S AT LTR USIX ()95 EEDNAF 7]
MHAE (FIIAASMIR 1] BME671E[A]) o FBEAS PCRAT 2N A HREL , — MRE RO R FL) b
1EAE A3 Rimfid, 55— HLightCycler Red 640 (FO) #xic/E NS F5244 . 40 Mo B b itk
feidat F514CD3 T3 MCD3T5" KAREFFLAIFCR: MCD3 7 71] (& X LX) T i#EAT « A AT
PCR, 7150l PCR-VEE¥) (Jumpstart taq readmix for Q-PCR, Sigma 1X,MgClz 1.9mM,
1.5U TagZ A (Invitrogen) , 1. 5uMIE ] FIR [A] 5149 20 . 2uM2 ' A8 HREL) H 5 %) R b
SAE DL N5 u LR AE Y - 5 D1 B0 2 B AR v il 26 i e , Fm o th 2 3i 3 FH UG L 5 31) (UBRAH
CD3) 4 H47E /R A1 ML 2474 (3T3) P AR BRI 1072 103 & 1) Jokor f il 4% (& 27) .

PCR HEERY JF5] 5° =3
USR IEM5 |9 M667 GGCTAACTAGGGAACCCACTG
USR R34 AASM GCTAGAGATTTTCCACACTGACTAA

USRI’ Kimft ¥4  LTRFL CACAACAGACGGGCACACACTACTTGA-FL
[0512] USRS Kt th#% LTRLC  LC-CACTCAAGGCAAGCTTTATTGAGGC

CD3 [EM5[4 CD3 75 GGCTATCATTCTTCTTCAAGGTA

CD3 R 55|49 CD3 T3 CCTCTCTTCAGCCATTTAAGTA

CD3 3 Rf k% CD3FL  GGCTGAAGGTTAGGGATACCAATATTCCTGTCTC-FL
CD3 5" Kifit ¥4 CD3ILC  LC-CTAGTGATGGGCTCTTCCCTTGAGCCCTTC

B SEREBE WA B} A
1 MEHF 1. M 95°C 3 54k

[0513] | 40 43R 2: T 95°C 5%
3: Bk 57°C 10%

4: FEMH 72¢C 8 ¥

[0514] 2. A% e s F2

[0515] Wi oy Al , %5 243 GRA)  FE2 A7 i B2 R S FIVSV-GAL L 7§ Y Ind iana
AL TRIP-STIVmac239 Gag, 43 i 3 AN A F FI & (F77&2.5. 109 3 847 (T0)
6863ng p24; I E 1. 10°TU,2745ng p24Bk {7 &E2.5 10'TU,686ng p24) , Bk LAHFA T
TRIP-SIVmac239 Gagf¥) 7 & (6863ng p24) [Ip24 7 &3k T TRIP-GFP.

[0516] X T FEH] 4 Ja 87 R HEAT I 55 IR S 4l , S AEA AL s B2 ST Fl IndianadE
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XN VSYV-GHEE A MG R (VSV-GIHLTE T New Jersey) A k. 4 H
GAGdel tamyr ¢ 5 W] S, BriEE:s21.10%TU TRIP-STVmac239 Gag,60185ng p2483# 4 H
GFPHLE M H I, $:5260185ng  TRIP-GFPE A Ip24.

Cynomolgus %5%% tatoo ¢ FEX SRt R A 42K
20022 TRIP-SIVmac239 Gag

2.510"TU iFiilhon
20089 TRIP-SIVmac239 Gag

2.510"TU
20293 TRIP-SIVmac239 Gag

110°TU R
20056 TRIP-SIVmac239 Gag

110°TU
20195 TRIP-SIVmac239 Gag 1) 8

[0517] 2.5 10°TU

20158 TRIP-SIVmac239 Gag

2.5 10°TU
21544 TRIP-GFP

6862ng p24 pug s
20456 TRIP-GFP

6862ng p24
15661 7z
14184 % REFH
15885 %
14468 x

[0518]  RA: TRIP 4 & A58 - 5 FHIY) Cynomo 1 gus A (1) B 38 43 e

[0519]  ZhWHRHE tat toBf S AEWT Fe ot 4252 IO TRIPE A PR L/ )& 53 T

[0520] 2.5 SIVmac251X i

[0521] G ys Bz R S i YR SEBR I B M (L 12N BR) 76 N 557K (BRRI4 5 136K) H
BT AE Im] T I500ATD50 (2 LA AL50 % sh VI S I G 1 &) (99 S PESTVmac 251 (JE
S 1A M. AUBERTIN, Universite Louis Pasteur, Strasbourg,France, HHANRSZ %Y, i3
FNTHIP) S 5 B N B0t - 34 FH10-20mg / kg SR (Imalgen, Rhone-Merieux) FREF,
BAFEPHRIEEU regulations and guidelines of Animal Care and UseddAT . 3P0 Gk

T B ERF% , TR FE MR S Level 3HEMZRTESNIP «

[0522] 2.6 IFN-y ELISPOT

[0523]  Zh¥ F10-20mg/ kg SR (Imalgen, Rhone-Merieux) BRI S I o 45N AU 2 8m1
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M F B A BN A0 1 % & BD Vacutainer ™CPT™) wh, FI-TPBMCHIFFE B2 L
S, Fe3ml T35 4 i i (Vacuette®) oy, AT LB U B B9 0 5 (Vacuette® & Ay
1043 %f, 2500rpm, CPT™430 43%f, 3000rpm, oA %) , FI3-5ml 1XZLfHZE i (Iotest® 10X
MEE MW, Beckman—Coul ter) ZLELL AN, £ 10431 1600rpm B Lo YL HEPBMC, R J5 7E
Kova' s chamber Hycor® thit#y, 4B T-96 FLELISPOT AR 1, — R =145, 2. 10241 jie /1L, , 21
R IR R A

[0524] H 7 Immobilon®-P (Polyvinylidene Fluoride,PVFD) & (MultiScreen HTS
Assay System,MSIP;Millipore) FJ96FLHR FliRiE (£ B35 %) I FHsR bulk VR 1gGlit
N-ME-TFN- v B s R HURGZ- 4214k 1) Mabtech) , 10ug/ml 54T PBSH s 50uLfFfL) 7E4°C
AR AR AEDulbecco’ s PBS 1XHH¥E#k4 IR, FI5€ &RPMIE A o

[0525] 4t ffasd it I — N ERA BIIE Cug/mIBEFIK) (AT-22K5E ) SIVmac251 (5ug/ml A
I 5 5 ) BUVE B PR BB PMA—iono (0. 1uM PMA A 1uM ionomycin) i 413k (40004 ./
fL) » B HDMSO/RPMT A UL I3 -

[0526]  40/NE )&, BE s W R Fa o : B AR B A PR CNR TgGIHI AR —1FN-v g
&R T-B6-1464L11 Mabtech) ; lug/ml 2 TPBS 0.5%FCS 15 100uLEEAL,37 C2/NE) ,
B8 SRS A R B -AP (1h, 1/5000T PBS 0.5%FCS, 100uL%EfL, 1h,37°C) AIBCIP/NBT
JEME R Ready to use mixture,60ulLEBEfL; 15994, RT, BRE ) 5 25 FHBioreader 2000
(Biosys, Karben,Germany) v1%{.45 R FKIA AR H JIANPBMCH TFN- v B & JE a4l e (SFC)
B o7 A H 5 2% DMSO/RPMI R TFN- v - SFC/ H J3/NPBMCYE NTE 515 5 &S Rk 25
[0527] 2.7 ELISA

[0528]  H ML F& GEBHU-Cytech Bioscience (Utrech,Netherlands) FIMRIL-6 Fl
TNF-a ELISARA&L, 2 EHPBL Biomedial Laboratories (New Jersey,United States) i
NINF-aifd 1| &) ZELTSAREAT e R A Me R+ (IL6 s INF—afl  IFN-a) [5€ & o ¥] 50 F $ 1T 40
RIS E LNEE L6 /NE L 247NE R 7R SRR AR AN Sh A ) 12

[0529] 2.8 AA&AMILTE H AT

[0530]  PAZHMAERE SR 24/ BAL. 10°/FLER T-96 L FAR 10 5 At 3 3 b B e 2 R,
FH -5 AN [) o 88 £ P L2 PR IR A TRTP—GFP (F Indiana 5 A VSV-GEL ] Indianadfss X
RIVSV-GHNew Jersey VSV-GAE A0 4%) 55 5% 41 fd o 40 Mo A AH RAR BRI 58 A 3 7 AR L 5%
S HE SR TN, B Sk i FHFACScal ibur (BD) 233040 M AR 4 BT GEP e % T iAo
[0531]  2.9% & fuf i o2

[0532]  fAjifii & . , 74 #ERNA FHRoche ) i 21 SERNATU A& 258 AT R - T (At 200w
L) o FESOUL PR ZE Pl CEAZ BRI , To T , W ZEK) W AT Bl - 43 B8 1 2K () STV-RNAZY H o
F Invitrogenf{JPlatinium gqRT-PCRYEE & 8 B BRT-PCRA T o e N — 2 A 7E Kk H
Abgene (AB1100) HJ96FLHR T #EMastercycler ep realplex (Eppendorf) Hii4T , &ARFAA
25uL (10uL RNAFZREUMIAI5UL Mix) o 1Pk Taqman & &3, 4 FH &4 5 567 T5 A 3 [Fam
HiTamraze¢ 6 A 1 A HEREE (B00nME %) « 514 (450nMER2¢) 43 AAESTVmac251 GAG mRNAZJE
DRI 24 () 7 B 389 F11456 (KB) .

[0533] S WIA77E 10998 EERNAFE DL £ & Jm ik 1 s B 5 6 21 o8 54w o ith 281 V74, By
A A1 28 M S BT I 43 SZDNA” H AR 8 B R R STVmac25 11 7EdH09 (1) R 51 e
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W 4% A PCRIG BH X B8, A F - TRIP-STVmac239Gag A FUkL (L0 UL /uL)

B 5 5°—~3° K
[0534] BIMIER: SIVmac389F GCAGAGGAGGAAATTACCCAGTAC 24bp
YK : SIVmacdS6R  CAATTTTACCCAGGCATTTAATGTT 25bp
Tagman #%4t: SIVmac TM  Fam-TGTCCACCTGCCATTAAGCCCGA-Tamra 23bp
EFRCREEHEH HE e 1)
[0535] 1 PMER 1: BEFA MERX) 46°C 30 4%k
2. EEiEtk 95°C 4 34
50 MEFF 3: 1, PCR &M 95°C 158
[0536] 3: %2, PCRBAKIEMH 60°C 1 43%h
| AMEHT 4: %oHl 20C REF

[0537] KB H-T ML 295 55 47 0 2 1) 51 FIAREL 7 51 Je Tagman RT-PCRFE)T

[0538] 25 IR 189 B AR ] o — N S B AEBRE PR T UK 2 ST Vmac 251 Bk SRR 3
YEH

[0539] VR WF AR 7 CDS TN M 78 2 i HT VI e BIT S 1) S 4R T, R IRIR A ROE 1 N
ZAE SR I T2 R A BICDS TN M B2 o AH A, SR SRR - PESTV. CDS+T 4 i v 2 1)
JUFh 93 52304 B8 J5 R Be F= B STV/ A ASE Y Hh (1) 998 55 UAE (Schoenly ,K.A.&Weiner,2007) .
PRI R R AT AN I & N IE S48 93 5 3044 {E 0 5 7715 ‘T 4 ML S 0% (4534 WHe, Y .&Falo, L.D.,
2007 ,Breckpot,K, Aerts,].L.&Thielemans,K.,2007) ,BA1VEME T EN G R THISIV
G HRATDS DR PR 40 i e %  RAT IR SR 1 BRAR A STVmac 25 g Qs A, H B /R8T A
K HIV- 1 B DL 95 B 380 K T N &% Fh gk g % (Karlsson,I.et al,2007 and
Reimann,K.A.,et al,2005) .

[0540] 6 R B S T 33 ST HI V=147 AR (148 055 B 3044 200 17 G 9%, Pk 384 9 R SR 31 1)
e 4 WA STVnae239 GAGEE [ (TRIP-SIVmac239 GAG) oixX — FEAN ML 3 a1 £ FH T
IR T S B 1208 FE AR RG I8 77 8 T Se IR RV AR SR I A7 A, S DR I e
AR INEEAE A, B vk T A e SR o SE B AR/ R A SIS O A WoR FSRA A
AEAE S N ILE 2 Ind ianalf JGNew JerseyIVSV-GA AL AE ) TRIP-STVmac239 GAGH
LRI AT] G — N8R T 58 B (RIS S — N8 5E A 2% o S B A AN IR Wi S A AE R 1 o

[0541] B IRF 519 BE B AR AR S0 B 2 LAS 5 R A e e %, TR 32 1 R =
i (K128a) I HASHI R Gi M AORE (K128 (2)) «SIVmac239 GAG 5 M T4H o b & 7E M % I
16 RIS BN , IS B TEN- v - WA 40 BB R iz (& 3000NIFN-y  SFC/H JiAPBMO) , 7E
o 3% J5 24 A 1 B G wT AT (K128 (1) afi128 (1) b) o5 T 3G 9% 2 A0 B KRBV EA 1T
2, B RES (K132 (2) afiR2a) AEFA A FEA P, AT F]STVmae239
GAGHF 7 1 TFN- v REZAR A HTGAGH) CoR I [X S8 78 55 p27CARIpY NC 5 3 IPRNEE I
64N 1 24 5| BT A A STVmac239 GAG: 337395188 N 25, 6N A 4 HiHE & STVmac239
GAG : 385-443.
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[0542]  ZhWpik =4 T HLVSVILIG M Indianaff) H AR N 25 (F31 (2) ) ,{H /& i,
kA FIE S MG A R A HIVSV-G New Jersey /MR AL 344 (B31 (2) b) o RILHR
WEME G AE A G LLE P RS ) FIVSV-G New JerseyfB B35 [ TRIP-STVmac239 GAGHI
FiEST . SIVmac239GAG (15—mers) Peptides—Complete SetiliifAIDS Research and
Reference Reagent Program,Division of AIDS,NIAID,NITHFRE.
[0543]  STVmac239 GAGHF S T4 M N2 A5kl F 58— 7R 5 P filisn (K128 (1) &) o NI
FE38 0, B RGN S B 775, B PR R AR I K R4 TRN- v r b A L R AE 58
QU\%&FI)—JEM}\{W@H?E@ZAHYEJK 90 BB 1 6 R 23 (B30 (2) bERFR2D) .
R R B R AR AR B A b T B D R R A R b e ek 1 n TN s b B
AT-2KEHISIVmac251 t /RS R - 9919 BR¥£20089) E 58K FRiE20022.20195H1 20056)
A A 2 (B30 (2) d) o N5 J5 10 JE AT I 40 e P G ta 3R B CDA+ FICDS+T 4 i 351 %) B2 25
IREEA B TEN-y P2 A DTk s Ros )
[0544] 2T B 15 I 58 A 32 (R 4 M O % B2, FRATTIINE 1 HPu STVIR B AR D 3
BRSNS A B N R E AR STVmac251 (500A1Ds0) (R 1) i K. fEBTH MG (1
JEN) A5 S sh i 40 JE OB 20K & [ HESTV GAGH e N2 , 5 2R Sz FxT B 5 4)
FH I o 3K 08 [ 2 B Lk Bl H B 58 24 CK 14000 STV GAGHF = INF-y  SFC/'H J3PBMC)
(E128) « SR A yZ AAFRE (TRIP GFP) h#AHLL , 78 Sy sh W 78 ) & i g A M)t 1058 1
1) JE AT AT X A0 2. CD8 T2 i 1) B F R0 B vy 1) s it (132 (2)) o #9% I 58 A7 I GAG X 4 B ity
(147, 5 35T 4D B 38 JE P X 3t A S g i A 0 1) o GAGHS: S M 225 1K) 22 A P A4 7 28 AR 47 928 T
HR B4 < (8] A2 (30 (2) c Rk 2¢) o
[0545] & BRI S BUIT A s Gy  (H 2 S R T o 2 B I s AR FH R AE =
PEIHH XA IZ.CDA T M 1 FE5 - TRIP GFPYE ST A R B H) 2 A 5 2R Sy R E o A 4 1
TRPL AR, DR AR N A R AR B IR SE I X RS b, o B S AR IR =y P 2
1.02 10'RNAFE DL /ml 995 55 G faf S8 J5 6 Fr A7 64 AR B BloRIGS HE S 71 B BIMIC & b A 5
B (set—point) MR FERNAZK (B570-154°K) ,F35593.44 10°RNA$E U1 /m1 (29 (1) afil 29
(1) ) o M 75 BT A7 64 9% B4 Jit I 4% 1) v Vi 1) s 53 MIURE AR T ) vk SE B8 ADnF RE B 22
TR, 489,25 10" RNARE DL/m1 (29 (1) bA129 (1) ) « M6l (KRR I , 4
AR 55 MLE R S K T2 1ogl0 £%(20022,20293,20158) , 2 HI K T3 loglofs
(20293A120158) , 1M IHIK T4 1ogl0fF (20195) (K29 (1) e) o4 #H97 15 MLAE B U4 5 L i 25
FARr T B IR AR AR T R S AN RE S B R 20 1065 , AR IS 5 5549 R Ge it 27 HEAIG
(@29 (1) ) o LB gL Sk 164K ) (1 RARE ) G It 18] bR ) g 25 £ kg it 26T
O B, S fe fE i) s b e G it 2 W 1 (29 () 1) .
[0546] FAVIE RN T CDA™THH A S e 335 2 A 18] 5 A0 Ja 1 A (%) 334k, SR ) 2 R AR A2
(CM) CDA"THHNL , I Ay EAT I #E 3 5 ML 75 1 AHOC (Karlsson, T.et al,2007) , EA14E
ST AR P STV B G JH 18] 1 £ 357 T30 e %8 % 00 A A A7 36 47 T 0 0 A0 B A K P
Mattapallil,J.J.et al,2006and Letvin, N.L.,et al,2006) .
[0547]  fE S PRI GL AR , 75 AR Gy AU BE S A1 1 & I A (RO CDA™ T4H i BReid AR 52
(BE]30a) «CM CD4"T4H M v+ BUAR FFARAR , ‘B AT B3 W FE v 1) 25 % (21544, 14184 A0
20456) , AT & 3 FE /& BRI Bl i o] B 2k (15661, 15885 4114468) o X AN V4 AH
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N7 33— 2 IE S AR S R = PR S0 S 9 B T 5 DRI g o 28 o it J 2 14184-21544-20456)
FAEHE g 23 (15661-15885-14468) o

[0548]  AH % , Ty 42 Ph B W W 7 757 B MUAE 57 06 58 4 DR B DUAICRE S B B AT TR O CDA'T
eI HATPRE R E SO CDA THREE 4, bR 7 B85 20089 (K130 (1) bFI130 (1) ¢) -
[0549] B3 B IR SR EG AN RE SIS 28 I 7 JiR R S G% R W I AR BECML CDA'T 2 i3 2k %
TR MIRE , {H A HL P 2 B B R B B AT O CDAT TR i X %=, Al I e A B R 2 18 1)
CM CDA " THH M EL T B o 3 T 1 MV ZE AH R b UE S AR o 25 2 1k 0 8 53 MUE - DR e 40 2550
et (15661-15885-14468) Flgk 3 5h¥) (14184-21544-20456) o F5 ELHh , M6 AN [H] £
1) S 2 F2 B SN PF) B3 MURE >4 5 3 e 38 R S J A2 R sh WA LE I FEAR R 2T 2 Togl0f%, i
PEHA f5 8 22 MURE FICM. DA TN B T H 0 77 95 v AN i3k e 3 R S & B2 Pl s 2 1) & AR A (B
29dF130d) .

[0550]  JRLEHH T-—L8ELTSPOTFL H M AT B 41 M B2 25 PP I AR, AEE R IW T % 1 75 S 1
o5 N P B3 10 a7 (R R AH DG T (129 (2)) o T XM, 78 /Sy Us i 25 IUE /K S 5 7E 0T 4 fe 2
JE s 5 LR AR YE 5 1R 1 GAGHS SR TFN-R 28 2 18] 45 {8 A 5% (B32a.32bF132¢) o iX
YRI5 W RHIVE1 GAG 4 7 MECDS+TAN B 5 I 85 B fir S S 18 0 s B FE 2 1°) O AH DS K
FEA HIV-1DER B EZ P (Kiepiela,P.et al,2007) 55 RF G o FATTE M I 2] 2 PR/
GLHAEICM CD4 " THH M OR K5 A9 25 41 A 2 (B T 5 AHOC (B132d)

[0551] oz, XA Fe 4 At A 4 2 BH 2 T 12 0 B 044 1O T 4/ 0 o £ 9% 7 SR AR R AR R
T RT BRI V2 ) 40 B G 9% 30 ek AR AR B3 T A 58 4= LA Ji R I8 G e W f CDA-+ T 40 i A
CM CD4+T4H ¥y 32 2% MR T HT K & STVmac251 AL A RS

[0552]  KHERER < (5 VR — BRI A T & R A m e b s % I 7. 765 A H ERER
J& » CDA" T4 i 28 () R 58 1k B AE S e e b s ) v T i 70 A e 1RG0 ) 82 Rl A A= ] o AE RV AT
PR R B A B 2 3 — B — R PR AT A 2 AR 2 AR, R DR S UK T iR ik
GAGHT I [ W22 o FRATT T 300 08 ok 38 T 470 5 28 8 4 i) 52 o] A ek 35 s 0 A 4 o) 4 2 R 1k
(Deml,L.et al, 2001 and zur Megede,].et al,2000) , M iHiLF & H B STV R & GAGHY
TN N2 2 R (Wilson,N.A.et al,2006 and Hel,Z.et al,2006) .7EiX—J51H , A&
J e i — e AR /N R B A b [ 25 5L, 584 SRR Dh AR 22 4 P e 2 1R — 0 % SR R AR A A
A2 JaeBE N NI TT S 3 I RS -
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" H g(or1onuoo) B3 kBl 2 Y3 ATV 05-0T B3 e e ch MM A B OAIV 005 MBI R H T (P i) EIE OVD LI 4
T ETE R 1STORWALS “ I bd 4 H FZ(90ue)] ‘dmoqgseng ‘majsed SMOT ASIOAIU]] UMY W-V) [ STORWAIS T AR T 14! B 9L EEAHY
TR NOT BHX 8 RN vod [ BB A B B M Ty e ML O D Y WERE G M B (e B I T ) G LB e o [
B MR — R B 9 B SNBEMZHYEEREPKE “HB R HEYM Y% WE L OVD 6£7oPWAIS Rk
TG € I 9 *Wlved 3u Y Gl (NDTYdE 3 0 OF B T S5 ME O IR AosIof mMoN [y BueIpul i BN ASA R XX
Hdbdd T EXH B T WY LTI B N i e T B R 2T 6L SO 0 S8 ° LLR(98-100T ON 19109p) BE NH
CHSEES Y YA M P Y WX Y G QVOaH -6 %W BVSAH-E 40 ¥ “TAUS “TA¥S ‘['ATLS ‘M ‘a &

Mg CAIS L2 ZhIGH TR T ° chTHWLE N Y DR R (Sapporosof vovoopy Yl Fh BT, TT LY B K T B3 h B K

1SZOBWAIS 89Vl *S88S1 y=u
0SA1V 00S x v8I¥1 “199S1 x 024
1SZOBWALS =u
0SAIV 00S zd Bugogg 9Sy0T “v¥SIT dAD-dNIL B
N.1801 §°2 8S10T *S610Z Ew
[STIRWALS Nn18ol 1 9500 ‘€620 E 9=u
0sdIV 00S NLL01 ST 6800Z TZ00T EY) DVD 6£ToPWAIS-dNIL [ NE- 23
¥ 9L gEE X 6L B X0
TG H%T
FR K AosIof MON D-ASA [ 7l BuBIpUl D-ASA B
871 L1 #lllrz B 3% H
HAWMENHEY 1%
‘v
g
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PEVA TS 737 CA 135 5 NC and o 81311 R
GAG JGAG39-] GAG. | GAG 3] GAG 19 IGAGII [GAC 28 [ GAGI3 [GAG. 3] GAG JcaGastl
K& g BT _160 2 1 83 5 190 [ 231
20049 3] : ) ( 7] 1 43 K i i
HE xan [2n 3 ® ] 101 17} 3] Y
ws | jo¢ 1 23S 1 102 408 fi0 s 1280 328 g
BHE P I T ) 1 248 51 r §0c &3 2 o
xom [ 92 150 168 297 $ 47 218 900 503 128 (R
06 2% 76 A %6 0% /6 66 36 16 [T
Table2b
SITMA 1132 27 CA D81 PN and gl W31 l
m I; W&»u? m 3&5.’ W !0’-5’ m !ﬁﬁn 8\*6.3.-.1‘ I8 m uv.ai; 305t W ﬂﬂ - [OEH
KHE wmn 79 1 207 T 13 13 T 750 TR AL | 65
W09 |33 29 150 198 1% 49 439 | 434 13§ 7
kil e L 167 1 41 g_ 3 K Z 1391302 48 76 o
me TR 7 3 ST "N > S S 5 T3 ) ETT I I
Eﬁfﬂ% wies {34 430 2 21 11 9 432 1 413 43 43 v
[0555] ma [157 ] 30 2 134 | 239 30 1] 1029 | 909 ¥l i i
0% 1n 6 06 6 o'F 06 L ST % &
Tablede
1" MA 1132 7CA 133.39) NC ond 96 81311
TR T R TR T T e T e mmr]
KFE N T ix : 182 103 3 FECN T 93l
o [ 738 161 (X ; K] 322 1106 30 187 1a__«n
G SR o o e e o ]
2008 |60 3 270 4 17 33 602 [ an T <3¢ [ Ml
Al 1 . Bt
08 | 142 138 4 447 s 93 1 $§6 £5% 33 1741
R o i P 4
S w 283 m_ b
& o) L 08 T3 ] T
R T 7} 7] 308 12 i
T 36 139 28 148 SOy 1 128 491 3l 20 2
wal:Lo 46 122 2 2 o!u 183 37 330 1 .c3 | 92 M
Mz e iz 22 iz a2 v 1 2 sz o

[0556]  FHGAGZWAS ) 25 11 5T (B JFIMA L A 55.CA  iZ AKX 5ENCHIp6) [ 2 BE 1 S 1% 1 5 511
T 55175 3 B U B2 R I GAGHR S PR 41 i 225 () DTRRZ2 TFN— v - ELTSPOTl 8 B 72, Wl € /£
WIGH R i (W14 fa 2 i, b ra R a) , o s 18 Gk 7838 1b) Ak e ae BRI (%t )53
Ji (bR o) AT R S 24T BRI LI IREE & o Sk 2F07R HE B bR IRART B A S T
IFN-y SFC/ & Ji"PBMC. T Rl 8¢ R n WL A EL T SPOTFL o & 4K €4 75 HEAH B2 T FH 14 B2 (>
375 1FN-g SFC/H JiANPBMO) » R K (75 HEARRAEAME I o 1) i L2 o e A A i /s FH
FhEh IR B RSB 2, T Bl — AT AR AR SR AN IR AR & I N I BEZH B 2L

[0557]  7F FH4mASGAGHT R BT IA It J5 1) 2R AR Ak T2 X 18 5 B A e 0 1 /B P 3Rk A5
[10) 95 S22 Y Bl 3

[0558] 1. 4ah4ii i) 2 4% R IK 25 A0 P AL Ab B s CTL N 25

[0559] P REEE /IR (n=3/4) &P ERITRIP.NI gag delta myrB{gmhdahs i
I Rgag delta myrf{TRIP.NI LV (TRIP.NI gag Amyr CO) £85I P B VR 5 40 0% o
FEFR 10K, AU BAAGLth (A) BRLIFN-v ELISPOT (B) ¥l i 90 0% &0 thgag  CDS+T4H L A7 1)
gag!fir 7 I 41 i f0 0% L (B133) o SFC B s AL (C) TFN-y  ELTSPOTHI % S22 CD8+T4H
Mo 3 G0 /A7 Flgag HICDA+TAIALR AL . /NS FH100ng TRIP.N gag Amyr LVEZTRIP.NI
gag A myr CO LVIEREAHIH. LOK G, >k B %% /N B 40 i A AH RS2 0% Bk 80 22
ELTSPOTI & 73 # o 7225 B T Ik 25 75 S A0 o iR ZZATARR AR 3/ NR IKSD. (D) EHTRIP.NT
gag Amyr LVAITRIP.NI gag Amyr CO LVHJETS T gaght F I ZLAATE MR L 3% o A2 S )%
10K FH 20 /INisf 44 Py CTRL U 5 ) & CTLYE P4 » A BL RN 5 v b B , P 3504E +/ - SD = AN /N R
.

[0560]  Fr3RAFHI 45 B WoR BRSO B PR T S T TRIP.NT LV 75 F I CTL

Foe

i o
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[05611 2. 2 A I AL A0 I 10 15 9 R A A UM L 2 A8 B 0T 55 it 78 3 e Y ) 5 62 1K) 4 M
LIRS
[0562]  FRAFAISE AR Bon E M F I GBI 3 1 T TRIP.NT LV 5 2 AU CTL AL

o
= ©°

[0563]  7FBAVRIESITRIP.NI gag AmyrBYTRIP.NI gag Amyr COBURLJE , 78 /N, 0 Il 58 FH
A BB BB E ST T MO RS o 8 34 S 7 4 5 25 05—~ A B SR 0 A8 05 25 044
7 EL 2 A B A B it 15 5 R ) TR 4 ) A L e N

[0564] 3. T FHok B HEAE U BLPEVS VLG BY (1 4 22 1 GABC A€ ) TRIP.NT gag Amyr
COMURE (1) 4] S — T i S % 3 i 4 Y o 3 7 25

[0565]  FVSV-G IndianafAI403E (K TRIP.NI GAG Amyr COBLTRIP.I GAG B4 RSk 4
RN, 13 JG 2 M HVSV-G New JerseyfR A5 TRIP.NT GAG Amyr COBYLTRIP.T GAG
A AR SURL NG o A S — N a7 2R R B 4E FHVSV-G  Tndianafi 24835 1) TRTPHIRL (K
&) BLHVSV-G New Jersey ABRZA02E [ TRIPER: (W ¢4 &) YE ST LIR T /N RAEFIE G
LORAH 4, , FHIFN-v  ELISPOT (A) BVU ARG £ (B) YA HTGAGHN M Sy B2 (B35)  3RIFHY
& L T R T 08 B (1 RIORE 1) 255 P AL B4 58 4] S — T B 5 1 T R

[0566]  fE/NER EZRAF I EAE W 1898 25 AR URL h g A Bt SR I 2 4 R IR A Lk
P fit 1 7E BRI RS 5 BT e 3 R 5 S A 5 B2 AR A i 3 CTLRL B ) e
TIHN S FRAG I NL B A R ) R AT R SR (1

[0567] £ It AN [A] g A2 F 2 /N bR RIS S0 0 B 25 ) B 32

[0568]  JLZHW FhAS RIS /NGRS FH 2B STVmac239Gag A 1118 5 5 38014 IR B0 0% o 78 BR IR T
SRR J5 LORAE R 3 #r S RE ) S BE s, Tk SRS LA o) V2N (.dL) VB
PN G.p.) R (s.c.) BUER (t.c.i.) 34T,

(05691 5| b it I8 B2 25 7 A A 20 i 25 PR 0 (136-38) B IFNgamma ELISPOT 15341 o
[0570]  FEJLPA N I& 23T ROV ESS B9/ B AL (CB7BI/65) H , BI S bh & a2y ) B 5 i |92

o
= ©°

(0571 T35 5 S 44 e 51 2 e s 2t

[0572]  AHRLANTTIE

[0573] 4o S 2 il 4%

[0574]  HeLaZffg (ATCC CCL-2) A 293 T4 ik 4 Vero L (ATCC CCL-81) 7E 4
109 (HeLaZil i 293TAN M) B5% (VeroZiIM) #AE i 2F i (FCS) \H &R \AHm R
Glutamaxf¥)DulbeccofZififfiEagleRi 77 AL (DMEM) (GIBCO) Hi3% 5% . I JE &' i 5 (WNV) FEHk
1S-98-ST 1 (GenBank% 5% '5AF 481 864) , L ENYQOHE IR 1) — Pl UIAH G AL 4 , 7E I+
Aedes pseudoscutellaris AP61ZH M 55 2 A 35 o 75 18 B AH 5 b i Ak S FHHUWNVIRE 4 9% /)N
BRISEK (HVAF) 25 f A 9 SR IS (FTA) 7EAP6 1408 (Aedes pseudoscute lari s
AT R E QR A AT G RN DL AL TR AT (FFU) 2R

[0575]  A&yps e dgid ™ A

[0576] S5l A KO EE TR IPsewy (B 12) FITRIPore B 44 UKL (Iglesias et al.J. Gene
Med. 2006 Mar:8 (3) : 265-74) oI P AN (¥ SEAZHF R 77 51 4 I E 4. AL SR o B4
S A4 OB p TR Popwevk pTRI Porp — FHVSV—-G 43 JIE 23 ik (pHCMV—G) 4D, 25 Ji ki
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(p8.7484pD64V, 73 A H T 7 A 55 proficientBUEE G BEAEA) IR BT I Bk I A IR 40 2
B2 3TN M M 7= A o YR A R AR I p 24 B0 i 25 B 1) S B FH T S HIV-1 p 243K S 28 T
M5E  (ELISA) 7% (Perkin Elemer Life Sciences) #4T.TRIP. TFITRIP. NIEiHL [ %k 4
R B B S FF R 2 AL B HeLaZli i 3F T g lesias et al. (J.Gene Med.2006 Mar;8
(3) :265-74) FTiR 4T & EPCRIM 7€ o B A FIAR A 1290 R 8RB SN iR Piip 245 & R AE
A KA 4 B H = 1) 78 B PCRAE ALY

[0577]  EBEATADCH il 4%

[0578] - HEAHN A8 ik F AN 010 % FCSFIRPMI 34 /0 5 B R0 S i 1 43 5 4 8 i JE i
AU ML PE 2S5 B0 S B T IO Test® 3% 15 L (L1 40 oL AR VAT, AR IR A F AN
LV 2088 (EDTA) BIVR G40 Beckman Coul ter) H, 7E4 CARIRS 7B LA ZLAH 20 41l o B9 40
YNH, ERT TR LI X 1041 i /m1 K5 928K, Frid 5 = 3k B H A 10 % FCS L- B ABk % F 5
. E S5 S InVAEHEREN . 1omM HEPESHIS0uM 2-%7 4 7, B (K RPMI 3 %M1 100ng/m1 5 40 /N R
FLT3M 44 (R&D Systems) ZH % .

[0579]  J TSR Ky xC4 i AR 254

[0580]  “AIFEIE A L3k AT 5% 35200, W He LaZll MO /ESUMEF AR I 25 (Sigma) 4F7E R LA
40000/ 40 e/ FLEE M AEASFLAR o FEBF I B 2= PELIBT /5 24 /NI, 8 Jif R AR 295 [ 9 1-100ng/
m1 K12 BE AL 5, BEA T 2= 72 5% N b e A3 R b e 3 2K R g e, 23 204
M AR5 M eGRPERIL

[0581] T DCEE ‘T 5L50 , FE ML 6K, 4500000 NFLT L™ 4 [ B #E AT 4 (I DC (FL-DC) H
WSEJEHE 950-300ng/ml B R ER A 5 Tt e 2 52 K WGRFL-DCHF & T H A 2%FCS
}%0.01% & BALENIPBS (G ta 22 M) o 20 i FHAPC (allophycocyanine) & H41CD1 e
P PerCP (Peridininft 4Rz ) KA I PIB220 A YL 2, Wik 2K, /£ FACSCalibur
(BD Biosciences,Franklin Lakes,N]) EZ& =04 e AR5 #ro

[0582] /J\fﬁﬁ@,&”

[0583] P shW)scis & B B8 5L firOf fice Laboratory of Animal Careflfg 5.
6 JEECHT/BI6/ NS, FIZEO . ImLAMINZE 71 0. 2% 4= MG A B A Y Dulbeccolifilig £h 48 phil 3k
7K (DPBS; pH7.5) (DPBS/0.2%BSA,Sigma) 1] 5 Fli75| &K TRIP/SE WNVERAKERL (N 1 3]
100ng/ml) JEIEM G.p.) HFh.

[0584] & L35 BUfd 2

[0585]  /JNBR 2 HIE By J s 45 JUIML , L3754 i 756 °C KT 3073 B o Z2ELTSA A JUHTWNV L
A, A BE R 2 AL EWNY TS—98-ST 1A I Fliii i AR o 1 A A0 LU 25 B/ SR S BRER
(H+L) (Jackson Immuno Research) PA 1:4000F58 )% FHAE S Pl . & S8t 5o EE
oK A e 9% /0N BRI LIRS 1R ' 255 52 (OD) 1 79 o 1) e s s e 52 P 10 8o

[0586]  WNVIi

[0587]  FEMZ R ER AR % 5 — B H, AT R IEad 1. p . 2 P 2 B PEWNVER AR TS
98-ST1 (i.p.LD50=10FFU) BEATWNVIL T Bl i /NERU B H I I AR RBOE TR %R, H R
WNVEERRIZEFI S 21K

[0588] 4L

[0589]  FHHE G- HILRE 1) TRIPE A Tl E 43 40 M 3 B0 m i R DR R K
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[0590] 1 I GEE A P MELY (TRIP . NTHUA) 7] LU ik i i (Ag) B9E4r % APCHIDCH
BT BB, AV ATVAAL 7 e85 S AR ER MM SR A E 1, 40 B
S PR ) ) AT B 2R AL R Y He La it Bl 4% % B2 T 10 S ) & 10 4 i eGFPI TRTP . NTER TRTP . THi
Fi o 5 T RN R A T N A MR A 2 - 143 (4 Firaw , TRIP . NT#R A& DA = R A7) &= 4
W7 e AR RGN . 5341, eGFPRHMEZH MR 5 4 bL 4 B #8 R TRIP NT#UA 5 TRIP. T4
FHEL B FtRe IR s 2 5 o FITRIP. NTRIURE i ‘3 A 77 AR 7K P B R R 3Rk (K143, R4 ]
ELLTRIP. 5 340 W 2 k21 .

[0591]  TRIPHEHE G187 BR a1 T 3 BUAE W MM 240 A g % 4 B v 1 A A iR 3
[0592] A4 TN KA 5T T TRIP.NT#4&Hs SDCHIBE 77 . DCHE 732K N E # (ecDC) (CD11c”
B2207) M A AL (pDC) (CD11¢"B2207) , IX PR-DCI Y 4158 A gty e M H % N2 o RATTAR
JEHEAR T AEFLC3LAFAE AL B BEAT A DC (FL-DO) % 5, H =4 K&EpDCHIeDC.
FL-DC# &z T 1B E 7 Z I TRIP . NLerpBLTRIP . Lorp Uk o 21 44AFT 7N, TRIP. I A2 TRIP . NI #% 44
BIRe 15 T FFL-DC, i K 3 AUE 7 7 60 % F 56 % o 2 N B LRI, FAT U I 21 7
TRIP. Tk 5 3 BN 1 Rk = 7K P eGFPIIDC, 1 - TRIP . NTHEAT () 4% 3 SE 56 A IXFE
(ILBE e BN AR AT b A b B B e AT A, 74 0 A R I 0 B3 AR L T 1 sk 36 vh , S HI %L,
PRFAEL) o A T HERS: BB Vo G g AR JE TR Bk A eGP R (A IR T IO 8% S I Pl B, RATIEVEAL T
7t 2 i T I AL BT 3R UL IR 5 5 S HIDCH) 1 4 bk, MU B O R IR FR 7LV AEAS[H 40 g
M b ()5 T Re 77 T , Kb B 2 PRI T eGFPRHPEZH I v 43 b (B 24) o

[0593] A4 T RAECD1 1c B220" Hf SR 40 RICD1 1c"B220 #5841 1145 (gated) BAVE
fELVES SEFFIDCIL S KT BE 77 A 44BJr s , AMXFLATAE R eDCTi HFL—i74E I pDCH BE A 2L
HLVEE T, T eI 1A i .

[0594]  FHTRIP.NIMURL () 5% 5 A 22 2 ) E ORI, be FHTRIP . TR R A3 () A 2 AH KR
AN ZEAR o A NJBOL R, FRAT TN B FHTRIP . 184455 5 S 3/ INEL 1 26 34 v 7K P B L R 1)
DC, 1M & & DCT-TRIP NIZAEA X FE (B 444) X — 20N BEAE FHTRIP. TR AT (1) 5% 5 5K
o rh W R, 7] B8 A2 2 BAA RS BUE BUA B G 3 IX A LR A B TS PR SR X I 45 3 o

[0595]  TRIPHE#E GBI ERa 4615 2 A AghT F M Hi 4

[0596]  ZJETRIP.NIREA R IB AR ILR 2DC, TATHAT TIRZE T e 5185 7 %
L2 () BE 77 o FE SR R A0 o, AT TE T g 43 WA T N WNY I (TRIP. T Ewwy) 1
TRIP. T#44, Bk G B A th AR AL, TATESE T TRIP. T EwvyAEWNV/EEGL /N bR AR AL o ] DL )
BOE T R R AR S 9%  NIFFC TRIP . NTE A 51 AL BAH ML R Z I B8 77, FH & FhFAI= I TRIP NI
By UKL G % BN , Tk 51 SRR /NR 1-100ng p24 30 i o AE RS B, ZNER A 100ng in
PORTE HD) B £ 5 R IR TRIP.NT EnwBUki iz fho % a3 Ja, /0N bHE & S0t , A4 EK
A I L TE Z2ELTSAMRHIWNY S 44 o I FiUH , FH#CKIETRIP.ONT Enwzic i S R 7 A $idd
(B454) AHELZ T, FIKE 10ng 7 &I TRIP.NT Ewwy B 44 G 2 (19 /)8 B 19, S5 7m0 7K T )
FL WNYFilA, F100ng sE-NILVAUETE T T KEHWNY Tgfailh, A BI8x 10,
[0597] A T4 TR EL B 7 FHTRIP.NT Ewwy AITRIP. T EwwvZ AR 514D 0 4 2 925 B 5 5 o 2
45BN , A 2 3ng ki (K 7 E O TRIP. T Ewwy S00% 7= A2 A5 w0 B HOWNY LA G 4904 , 25 Ay
7E3-100ng % 1% 751 5 3 [ A0 1E 2, A B R E M A b 2 R 3F B S B Fi A A i, R
H FHITRIP NI Ewwvz 448 0% 1 /I8 BRI A B 28040 5 30 S 10 s 551 & e bl 461 o I8P 7EAIR T
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30ng I S TRIP. TE ML TRIP. NTER A4 5| 2 5 /= 6 S i M, (HAE A 100ng BRI A4 S ps 5
HEEM P

[0598] &z, ik dbah FUIESE FTRIP. NTEE A B ok G 0% f2 DL 51 A vihs S M e B B, B
5 FHTRIP. THAASRAF AR Y, i TR S (E & 2 NIE B I A N a3 R A
TRARBE WS ARAT IR S AR T B B R B A R &1 i N

[0599]  FHEEFAITRIP. NisEwnv 4% /MR 45 H R FIHUAR R AT -

[0600]

& WNVER PR 200 (0.D.)
HI NI 100 0

NI 1 0

NI 3 0

NI 10 152

NI 30 569

NI 100 83000

[0601]  WE45AFT 7~ , 3R1F T 7 7 PEWNVEUAR I 58 73 0, 7E100ng  p24350 S5 55 &~ 35084 18
F8x10*. fEIX N FFIE, FHTRIP . NT 4% SEHTRIP. T 3RAF A S 9 B2 o (HLIE 7RI - 2 S
I N STRIP NIFURAHLL FITRIP. T J0KE 175 S BAH MU B2 BT 75 1) d /D 75 2 B AIG o X AN 45 2
(1) —AN AT B AR T B 5 TRIP. T dd 7 AL Ag =i R AADCI B J3AH G , RN ER 18 A EDCHH) i
FALAKE AT LA R T B R B8 AR 208, IR ] DAARRE A A (R E TRIP . TR 2 A
5| L S G R o IR AN St T AR AE FHTRIP . TR A BEAT (0 70 B — B2 25 4 2 SE 6 v W
TR IWNVELAR = 1 JE2e M (B45B) o S5 [, 7EDC AT I AR 405 & R A SR 36 487K T Ag
R IEDCI HH LA R AN S TRIP. ORI IR A ¢ (B444) o R, 7 A2 Ag i R IADCIY R
] 35 B R P B e S ki 4E TRIP . TRITRIP  NT Z (B IN B 22 5 . B — AN Al ge 2 5
R SEHEAHDE , VSV-GAR AL 3G (W LVE A K 1 40 Mg P , DR b ] 763 5300 4% S AEDC Hgs
YT MK ALFE A B X AT S BRI TRIP . TSR HEAT (1) G 325 5206 v B 35 A [ Ag e ik o 78
W YESTLY SRRl fa R B 5 e A1 HTRIP. TRITRIP . NTER AR 51 AZ 1) Fe )% B2 (1)
1 52 ) B e AEAE AT (R 9 (1) 1L A

[0602]  FTRIP.NT Ewvi {4 G % I 7 HrwNy S i 5 B AR 3

[0603]  FATSEHT L ARTRIP. T Eww BT HIWNY B0t (AR S 0% B E FH TRIP.NT %44 51
FEC I 028 BL A 75 4 ] DA 3P AR 3, /N FH100ng TRIP.NT Ewny URL G088 J - AE 7K J5 H
10000FFUF) =1 85 FIWNYEE#E 1S-98-ST1 GRIES0 % IR YL sh ) BT 7 77 &1 100065) Bets - 341148
XA BEsEG hIA S —4 FH100ng TRIP. T Ewwv &2 5970 B8R AE AR P71 BH P %) e A2 57—
20 HID-PBSHE RN /N B FHAEBA 1065 B8 o A A , 4252 D-PBSHY Fir 3 /N R BIFE Bt Ja 12 R A BB
T (E146) o A, FHERITRIP.ONT Eww S0 1 /N R A AR 37 0 52 Moty , S HITRIP. T Eww A 1Y
/N

[0604] R4 G T-WNY KLk 1 /)N B AE 3 JE BUhs fo WG A AN HH BN R o 28 R o 3 6 25 BLAIE
S B R 5T B L BRI TR TRIP . Ewvy SEFWL 1 FOWNY ) 5 A (R4 40938

[0605]  TRIP.NI EwwifS4F A LR35

[0606] 1 BB SE , FHTRIP. T Ewwv e /N bR 3 BUE L HUWNVI s KRR 7 Sz o
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VAL TRIP. T Bwwy 51 AI AR 59 3 10 B aLmt [7), DL S K R 37 BT 75 1 Sk e /N 77
FIAS A & B R A0 % /INBR (123010300 100ng p243 i) FF 78 4% Ja 24 HSE R Ja I
i WIEATAFT /R, fE45 TIITRIP. T EwwURL 71 2 5 (R3S 2 [AVA I E K HOC R, 7£100ng
T SR ORI SN SE AR

[0607] PR, TRIP. T EwvEAA T T HUWNVECGL ) FF A Sz .

[0608] it

[0609] A< SBG i) T 2545 BL 2 A0F S B TRIP . NTYSkE 32 Bl ] L B2 A 250 1 o S s R 2%, 2
IR A IR SR (1) S 0B R, 9F o2t — D Hu R IS 0, BIMEAAEAE LS T B8 W 55
SRR A R, UESE T BUEE RN Bk 1 5E R

[0610]  WIFTFER, iCAZ R4 4 05 BB 5 B TRIP . NTEUR % 5 (I BUWNVILAR L A 55 (45
FEAT) o ZESE b, SRR TR G0 2 A B ST WV 58 (R 7 S I S BE R4, RN R S PR A PR
B AL 78 2 NS BH , #OK G I TRIP . NTRIURE JZHT-TRIP . UKL Be i T HTWNV I i
MY (30%) G¥ERnmt) , REAFESHI-TRIPEUR 3 F 5 304 L35 H A A6 0 2
WNVHLIA (EI45A,B) o 1% $7R 41 G % B 7] DA FEZE ST HUINVAR 7 P 58 1 FH o 51X — R Al
5, B = CDS 21 fu1¥) /)N B ZEWNVIER L S5 AE T2 R 31 (Shoresta and Diamonds, &2 FHEHE) o
FAN, AL E R T R A O AR LA SRR B 0 A5 A S T T TP B PR 5 75 22 A A1 TAE A
FEIECTLA.Z AT TRIP.ONT 2 TRIP . 1988 T T 1S BRAR 3P B A X DTk o 4k, 18 75 Bt — 20
5T LARR 2 Fe VFHI-TRIPHURLE ADCH 43 AL, R A b BE AR VEVSV-GA IR I L K
bR T LVAEAS [F 41 i R b 19 % 588 77 o AH & Sl HEDN , S T DCRI L = (1 N AL BE 77, — B4 H1
TRIPEFRE ] LB L VSV-G AR EPENL 1B ADCH , 15K B R W i Ag R i5 , MM 152
HI-TRIP SIORLE T [ 356 73 (R4 o

[0611] X4/ INGR (1) Bl 77 2% Bt SE B 4878 TRIP . NTJZ v AU - OR 47 40 % 1 HL 5 AE
B YRR S URL f5 — ARk B AR B R I — AR B SR SAL A e 4 T (AR
FHTRIP . NIFITRIP . DR b8 J5 — JEFRAT AR WU 1 457 e PEWNV AR o FRATT 5B Al tH X — 5
AT A PR 5 S T T ML, AT AR B R B G AR B /NER » S A R4 /N B BNV e

[0612]  FEFRAIRIAF FErh , BT B 59 B R TRIP . NTRIDRE ¥ G 9% 7 42 51 S 5 IS L BRIA 1 <
WS P S B SEILBUWNVI SE AR 9 R B, 2T TRIP NIRRT % &
ROE6 , FT IR P00 S A4 20 88 9 5 1Y) 75 ZEB A M S 0% 1 %8 7 o

[0613] 50 P A0 A 15 o B 5 B 1) A0 A S % B4, 3 — 20 o 3 FHRD B — s g &
[0614]  F4 R} AITT 2

[0615]  gag p27(F4HAR P L ta. 293 T4H i % 1 gag A myr (1) B 4= 2 J7 1 8l 2 b5 AL
PR TRIPE KA AL Fikip8. 7 D64V ZVSV-G Indianaféik kit gy 48/ N} i , Hoise 4
M It AECytofix—Cytopermi&¥ (BD Pharmingen) ' iE{L204 % HPerm WashZg My (BD
Pharmingen) 2/ ) , BAL AN ML 5 /EPerm WashZ2 il 12 3% B $igagSIV p27Hifk
(55-2F12,AIDS Research and Reference Reagent Program) 7E4°CARIE307 %t . B ige 4w
20K, 3 HEPermWashZE Ml h 1 30FBRIIFITCE A 1 K B 1gG2b kappa B b b Hi ik
(553988,BD Biosciences) 4 CIRIL309: 8 . 2R BEiak f » AML &8 i R4l B A4 #r o

[0616]  /INBR G 3% KT HI G S 06, - 4/ BRI R P 42 Fh & R A = HSKR - VSV Indiana
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MBS A RA LA TRIP.NT gag A myr B4 R BCE S Ak (CO) UKL o X T 4] % —
INGESELS , &M/ BN 52 100ng I TRIP NI gag A myr Z 85Tk (CO) HJp24E¢100ng
IR B VSV Indianalflif 2 8E & A ZE I TRIP. T gag A my ki p24. 13 )5, H
TRIP.NI gag Amyr CORURLATHH /R A 100ng) FIR EIVSV New JerseyIILiGALHI#E 2 H
ALK TRIP.NT gag Amyr CORKLAp24 M5k~ F4T 4, FHTRIP.T gag Amyr FUKLA]%
[ /NBR FH 100ng ) FHSR A VSV New Jersey MLiG ALt R AL BEAI TRIP. T gag A myr il
R D24 TIN5 o

[0617]  Elispotil5E . fFE4F 4 2 MU AR (MAHA S4510,Millipore) AfFRIIIA (Mouse
IFNg Elispot pair,BD Pharmingen) 43 FIFHRPMI 1640 Glutamax 4 5e 4 Hs 57 5
], B FRAREAMINT0 % FCS A & JHepes AE b TR E LR  b—F 2 2 FE FITA R EREM . >k B
ARG /N R L =4 R PR, 0. 25x10°41 e/ FL, 3 FSTVmac 293 gag
ik (NTH AIDS Research and Reference Reagent Program) Bl .40/ G, A Z RS
P4k Mouse TFNg Elispot pair,BD Pharmingen) [ /GiEE A= 2 H —AP (Roche) flI
BCIP/NBJEMIVAE W (Promega) #a7~BE & . B 25 HBioreader 2000 (Biosys,Karben,Germany)
T G R RIE B E IR IFNg B S0 48 i (SFC) 5.

[0618] 44 Py 24 o B3 11 WU 5 . )T SR O 1) 8, 5o 1B/ ok S0 /) B 1) R 44 e P &% b 2
(51, 5uM; 1%, 1uM) (CFSE (carbosyfluorescein—-diacetate succinimydel ester,Vybrant
CFDA-SE cell-tracer kit,Molecular Probes) bRt Fl i B CRSERR T i B4 i FHi5ng /
m L) JER ik i o FHAEG 7 5 CF SE 4 £ 1 shof BB B A A8 T DR 35 3% 28 v ORI o B A /) SRR HE S i Dk 42
Ak A G AR E AR AR AR 10 CRSERR T M 41 . 15-18/Nw )i , Sk 5 B
) BA 2 i B VR IR A SN AR 4 1 Becton Dickinson,CellQuest software) o ikk M
L 4T ¥ 2 20 3 B 3R i 9 1) /0 BRRH B R SEBG /N BRI ki ) (R CFSE 56 ) 5 AR ko (i
CFSEZR IR ) BRI LL 2 M € o r me h H & TP R 8 7 (- ((CFSE B IR SE 50
1)/ CFSEr i IR S35 1) / (CESEf % 1)/ CESEz# 52 [19) ) ) %100

[0619] PSR A Hutes . ok 1 G2 /INBR 1 2x LOO B 41 i FH BCD3-FITC (Becton Dickinson) «#i
CD8-APC (Becton Dickinson) s 5T GAGstvH % St R IR PE- DY SRARAE =R e (593 B o H
FACSCal iburlt BE£ 45 3 FHCel 1Quest 3 #7 o

[0620] 4Eip

[0621] A AR AL T 3 H AE 2 G180 B A 3 1 A M e % R IR R e T R AT
H:

[0622] 1. Zmhire i i e DRI ) 25 A~ LAk R 2R/ B

[0623] 2. MG~ Ny %o

[0624] 1. FAESE G gagdmy rsrvBF AR BB (1) Al B2 G182 005 B3 BB AE 5 S 405 S AR T4H e
JRE 2 77T B 2 0 AH 7] 50 Ji P 5 150 3 480 A 5 22 AR 22 o B T S, FRATTHIE SEIX — 22 f )%
Ji 14 AT DL EE 5 Y i Gag dmy rs1v i) 4% 32 DR I 25 08 LA T 200 R « B3 S48 0 B 30 40
X BT S R RT AR ASBE TN X 45 B2 tH -7 OB , B R 3RATTHIE
SRS G BUA BE A U T AR 4 A4 AR ) A2 e AT AR T 2 0 A R R SR 4 B, B A1
BARHLIE — A AHAE , AR BRSO e e DR (1) 3Rk AE P R4 548 8 B3 8044 % 5 10 40 i o
bl A3 A 1895 B A B T AN AR 265 o X AN 45 R R AEAR Y, B AR B S 18 B A5 11

64



CN 108114276 A w Bg B 56,65 7

N2 B A P B AR TS T I R AH LG AT DU 2 65 , AT DA AL VE S PR IR B 2 1) R A
R B AT LS 58S 12 B BUA IR I RN S o iX A0 AN 2 IX L, R AR B A4
T EE AR T AT I 45 e TR T R 2 B P G480 B B LI AR5 - 1015 - 734k, AR A18
9 B B T e I T R S AN AT DA e FH R R S SO SE B (AR S8 T B a4k
V55 0] 8 ETH MR E BT 1 i/ b A =L S B R BRI & s & 2D E 106 .
ERL AL (CO) TR T IX — AR 3 R I, 7E100ng ) &= , #5708 Ak e X1
gagdmyrsivi¥) ARG 1S B B 15 S A PUE B TCAZ TA ML S, 1 45 B AR R S B Ak
AT AR, HTRIP.NT gagdmyrsivCO G| ARH S ISR EL FHTRIP. T gagdmyrsivEF A 5|
K245

[0625] 2. JF&-T-TRIP.NI gagdmyrsiv CORIH]Sa—MNuR 77 2 5l ACAEuR fE Tyl 55 T TRIP. 1
gagdmyrstvE A R ] G- N 5E 7 R RIE AER] - s SEES L /B 100ng
TRIP.NI gagdmyrsiv COEZ100ng TRIP.I gagdmyrstviF Az A4y 1895 T 31k HVSV-G
Indianafl AR A0AE . 138 f5 , FHTRIP.NT JURL 500 1 7N BR FH100ng AR AE X B2 PHEVSV-G
New JerseyfEARAALAL K TRIP.NT gagdmyrsivCORIAL NGR4T 1 , FHTRIP . TR A L i)
/INER A 100ng HIVSV=G New Jersey s A AERITRIP. I gagdmyrsiviF AL R finsE . 71K H
o /N BRI PR A | B AT Y Gagdmy rsivis 7 ME G % B2 (1) 73 #fr (IFNg ELISPOT, PU R A& 4t
) #78 E T TRIP.NI gagdmyrsty COMRIH] 50— IN5E J7 42 5| &8 AE 08 JE 77 [ 5 2 T TRIP. I
gagdmyrstviEF A RUURL 4T S~ N5 77 SR AU RLE o IX AN S5 R AR AT, ASBETIUIL , PRI H
TRIP.NI gagdmyrsivCO SR L7k 5t 51 FITRIP. T gagdmyrstvEr A Y B 7RV B B2

sl
= o

[0626]  As[H] iy Y VSV-GAu i 85 [ FH T (B2 A, 2 18 s B A Sk ¥ FH o

[0627]  IndianalfliE AL /K I O 2895 BECHE SR ) (VSV-G) &1 HESM et A L2
FERANEEEA .

[0628]  H #i, H IR MR T 5 FSAEVSVER , 1O BUIR PG SR Im B 2 R AR IX AN 285
BT A 5 Bon AN R FE A8 P AE B o A 0 PR, B GREIR B oR 3 B AR AL o VSV -G &
1 LA N g g A0 8 5 DX C A v 2 X o FL 28k v JR S A MY I 265 (PN Joia ) i 2R
JEAA) i B0 R 10

[0629] 7 A= B8 hEF-fi Ak 3 IR 3F: 7 B8 AE p ThVEAA [ BamH 1 FEcoR 1A &5 22 8], 7= A pThV—-
VSV.G (IND-CO) ([&16) . ZhEFHit i T-7E N diffe i 3Rk VSV-GE (A ] DAL R 3 B A 2R
10064, WifENew Jersey MLiG At froR  (20) o FRANTE— 25 S 7n A8 A RS 955 25 3 A 0k 1)
RFBRER IS A 1 TR 28 (¥ VSV -G AR [ 7E AR N 3 5 e AN 328 U Rl A

[0630] 435 Ed— DRI VSV-GILE A L& vH A @ 4 A F T 46 22 /0 — AN I e 5 1 9% 1
D5 R, 2 I B VSV-GIILIE AL IR R A0 o 55— M3 F IR A2 VSV —Gewgersey LG AL o A B
BERDFARAL TG FE A, I 50 B 75 p ThV STk 1) BamH 1 FIECoR 147 5.2 8], 7= 4 pThV-VSV. G (NJ-CO)
Ak (E7) .

[0631]  HHI, 54N H e VSV-GEE R % I > (8 f21 995 B¢ 1) Chandipura,Cocal ,Piry, Isfahan
Mispringfpa MLAE, EI3) , I il & N B ILALhieas .

[0632] Bk} ATV

[0633]  1.44K}

/-

XED WED

juf
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[0634]  1.1J5HL

[0635] 435K EHIVSV-CGILTE R FHGene Art AG (Germany) F=42 2500 AL I A L 3%
G FL PR v B8 AEp ThV BURLIK) BamH1 FHECcoR1A7 5 2 [8] , 7 A2 R B #8444 : pThV-VSV. G (CHANDT-CO;
&]8) , pThV-VSV.G (COCAL-CO; [|9) , pThV-VSV.G (PIRY-CO; & 10) ,pThV-VSV.G (ISFA-CO; ]
11), pThV-VSV.G (SVCV-C0; K& 12) o

[0636]  2.751%

[0637] 2. 158 X AiifE &

[0638]  C57BI/6/INE, (FRITZMH2b, 12-23 JE WS 22 [B]) FHZEVSV-GIILiE B AR 20 A0 25 1) 12 0 2 3%,
RS I8 N 73 5 (Indiana New Jersey.Isfahan.Cocal fl SVCV,H&FZH61N7NER 5 45011 /7]
B o4 JE 5, /N A R RURLNGE (500u1/ /N o 7EINSE 5 15K 34T 85— R HE 5 R i (T
CapijectiVE&H) , EMNERJG 21 RIFATH IR MEAE3500rpm i 006 73 B , W 5 L 775 375 -
20 COREF o 55 T D E AEAFAE 2 POARRE S 13X L8 I 35 A7 AE T #E4T

[0639] 2.2 N Bz 4 AT A DCIR) 7= A

[0640] ML L E (EFS-Rungis) SRAFUMLYTAR B =, A A RANSE R EIE RSB E F .
ZFicol 1% BB 04 B PBMC . B 1% 41 B 8 R B 78 2 285 S2 W) AL ER 1) P AR 4R A B 2D
BIG A 10%FCS . HH#E5H Z& (Peni strptomycine) AEABR0. ImM+Hepes ImMIF%MIkE
HRE-EE4H Y rhGM—CSF (50ng/ml,R&D systems) FflirIL—4 (20ng/ml,R&D systems) FKJRPMI
Fi g h B R AN o 4R JIX — 35 35 5 5 A rhGM-CSF (50ng/m1) A1 r1L-4 (20ng/m1) %
BESG SR B AL TR, AR A 7 B IF ISR B R 3 3 5 3 R 27N I & rhGM-
CSFAIrIL-4FJRPMI (INVITROGEN) #5555 . 7R T fa 5 R AR A M FLSR TT R4 A
(Becton Dickinson) 4341, DCERIAHIGFPAEZR N 2R 7 it 0 IR B 1 1 42 9t U 4 oK B Bekor
#,

(06411 2.3 N B iZ 40 fiT A= DO AL 43 By

[0642]  REATE B AT, DC (1x10°4H T 10011 ) 75 28 35 5k B M0 . lug/ul [ HFITC
X PEARIC A $CD14.CD86 . CD1aFMHLA-dr fiifk (Becton Dickinson) {RiE54% 8 . YL ta 41 fin
LSR TTyiaR4iMeAR 541 Becton Dickinson) o

[0643] 45

[0644] 1. AN[FIVSV-GILE AL B AL 25 B8 1 09 VTAl

[0645] X 50 %5 58 (I VSV-G LI B O 48 77 A NS i AR AL 2L DR JF S 78 pThV TR,
FEAE T R IR EAA : pThV-VSV.G (CHANDI-CO) , pThV-VSV.G (COCAL-CO) ,pThV-VSV.G (PIRY-
C0) ,pThV-VSV.G (ISFA-C0) FlIpThV-VSV.G (SVCV-CO) , (E8-12) . ixX Lafu ikt 5 ki F T 1595 5%
AR A BT AR A, 26 B8 77 T8 A 52 AR R (TU/mD) VAl » I 50 ik B T
VSV-G IndianaMiNew JerseyZ #b,5FVSV-GEE [ F AN 3Fh S A7 2B 7Y 6,25 T A1 ) 5 4
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<170> PatentIn version 3.3
210> 1

211> 200

<212> DNA

<213> Artificial

<220>
<223> DNA FLAP of CAEV

<400> 1 .
gttccagcca caatttgtcg ctgtagaatc agccatageca gcagecctag tcgccataaa

tataaaaaga aagggtgggce tggggacaag ccctatggat atttttatat ataataaaga
acagaaaaga ataaataata aatataataa aaattctcaa aaaattcaat tctgttatta
cagaataagg aaaagaggac

210> 2

<211> 200

{212> DNA

<213> Artificial

<223> DNA FLAP of EIAV

<400> 2
cttgtaacaa agggagggaa agtatgggag gacagacacc atgggaagta tttatcacta

atcaagcaca agtaatacat gagaaacttt tactacagca agcacaatcc tccaaaaaat
tttgttttta caaaatcect ggtgaacatg attggaagegg acctactagg gtgctgtega
agggtgatgg tgcagtagta

3
211> 200
<212> DNA
<213> Artificial
<223> DNA FLAP of VISNA

<400> 3
ggaccctcat tactctaaat ataasaagaa agggtggget agggacaagec cctatggata

tatttatatt taataaggaa caacaaagaa tacagcaaca aagtaaatca aaacaagaaa

75
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[0002]

aaattcgatt ttgttattac agaacaagaa aaagagggca tccaggagag tggcaaggac
caacacaggt actttgggge

<213> Artificial

<220>
<223> DNA FLAP of SIVAGM

<400> 4 .
tactgatgge ttgcatactt cacaatttta aaagaaaggg aggaataggg ggacagactt

cagcagagag actaattaat ataataacaa cacaattaga aatacaacat ttacaaacca
aaattcaaaa aattttaaat tttagagtct actacagaga agggagagac cctgigtegga
aaggaccgge acaattaatce

<210> 5

<211> 200

<212> DNA .

<213> Artificial

220>
<223> DNA FLAP of HIV-2 ROD

<400> 5
tgcatgaatt ttaaaagaag ggggggaata ggggatatga ctccatcaga aagattaatc

aatatgatca ccacagaaca agagatacaa ttcctccaag ccaaaaattc aaaattaaaa
gattttcggg tctatttcag agaaggcaga gatcagtigt ggaaaggacc tggggaacta
ctgtggaaag gagaaggage

<210> 6

<211> 200

<212> DNA

<213> Artificial

<2207
<223> DNA FLAP of HIV-1 LAI

<400> 6
cagtattcat ccacaatttt aaaagaaaag gggeggattgg ggggtacagt gcaggggaaa

gaatagtaga cataatagca acagacatac aaactaaaga attacaaaaa caaattacaa
aaattcaaaa ttttcgggtt tattacaggg acagcagaga tccactttigg aaaggaccag
caaagctcct ctggaaaggt

Q210> 7

<211> 119

<212> DNA_

<213> Artificial

<220>
<223> DNA FLAP of HIV-1

400> 7
ttttaaaaga aaagggggga ttgggggegta cagtgcagegyg gaaagaatag tagacataat

agcaacagac atacaaacta aagaattaca aaaacaaatt acaaaaattc aaaattttc

<210> 8
211> 24
<212> PRT

76
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[0003]

<213>

<2207
<223>

<400>

?la Pro Val Lys gln Thr Leu Asn Phe ?Sp Leu Leu Lys Leu ?%a Gly

Artificial

2A peptide
8

Asp Val Glu ggr Asn Pro Gly Pro

<210>
211>
212>
<21

<2207
223>

<400>

9

23

DNA

Artificial
Forward primer
9

tgtecacctg ccattaagee cga

<210>
211>
<212>
213>

<220>
223>

<400>

10

24

DNA
Artificial

Backward primer
10

gcagaggagg aaattaccca gtac

210>
<211?

<400>

11

23

DNA .
Artificial

Internal probe
11

tgtccacctg ccattaagee cga

<2102
<211>
212>
213>

<400>

?ln Thr Asp Ala gla Val Lys Asn Trp ¥8t Thr Gln Thr Leu %gu

<213>

12
15
PRT

Simian immunodeficiency virus

12

Simian immunodeficiency virus

13

Simian immunodeficiency virus

77

23

24
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[0004]

<400>

14

{yr Val Asp Arg ghe Tyr Lys Ser Leu ?5g

<2102
<211?
<2122
213>

<400>

?et Thr Ser Ser gal Thr Ile Ser Val

15

527

PRT 3 - 3 .
Vesicular stomatitis virus

15

Thr Pro Leu Tyr Ser Tyr Leu Ser Ile Ala
25 25

Leu Asp Trp Lys Pro Val Thr Lys Asn Thr
P a5 at

Gly Glu Trp Phe Leu Glu Pro Gly Leu Gln
50 55

Ser Thr Pro Ile Gly Ala Thr Pro Ser Lys
65 70

His Ala Ala Lys ggp Val Thr Thr Cys Asp

90

Lys Tyr Ile Thr His Ser Ile His Asn Ile
100 105

Cys Asp Thr Ala Leu Ala Ser Tyr Lys Ser
Y P 115 1%6 d

Gly Phe Pro Pro Glu Ser Cys Gly Tyr Ala
130 1§5

Phe Leu Val Ile Met Ile Thr Pro His His
145 150

Arg Gly His Trp ¥g% Asp Pro Leu Phe ¥a

1
70

Ser Tyr Cys Asg Thr Ile His Asn Ser Ser
18 185

Gln Thr Lys Lys Asn Ile Cys Gly Gln Ser
195 7 YS 500

Thr Val Ala Tyr Asp Lys Thr Lys Glu Ile
g0 o YT YS ol Y

Phe Lys Ser Lys Tyr His Ser His Met Glu
225 230

Leu Ser Tyr Cys Gly Arg Asn Gly Ile Lys
y 24% g Y zgo

78

Val-
10

Ala Glu Gln Thr ?gp

Leu Leu Ile Ser ?ge Ile
Phe Pro Glu Asn Thr Lys
. 30
Arg Tyr Cgs Pro Met Gly

4
Glu Glu Ser Phe Leu Ser
60
Ser Asp Gly Phe Leu Cys
75 Pl 85
Phe Arg Trp Tyr g%y Pro
Lys Pro Thr Arg Ser Asp
11
Gly Thr Leu Val Ser Leu
125
Ser Val Thr Asp Ser Glu
140
Val Gly Val Asp Asp Tyr
155 y p Asp 1%0
Gly Gly Glu Cys Asp Gln
Y 175
Val Trp Ile Pro Ala Asp
190
Phe Thr Pro Leu Thr Val
205
Ala Ala Gly Gly Ile Val
220
Gly Ala Arg Thr Cys Ar
23% . y 245

Phe Pro Asn Gly Glu Trp
255
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[0005]

Val Ser Leu Met Leu Lys Leu Arg Ser Lys Arg Asn Leu Tgr Phe Pro
260 265 270
Cys Leu Lys Met Cys Pro Thr Gly Ile Arg Gly Glu Ile Tyr Pro Ser
d 375 280 285
Ile Arg Trp Ala Gln Val Leu Thr Ser Glu Ile Gln Arg Ile Leu Asp
290 395 300
Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Glu Arg Lys Glu Pro
305 ysH %0 PASE LS ol 320
Leu Ser Pro Leu Asg Leu Ser Tyr Leu Ala Ser Lys. Ser Pro Glg Lys
32 330 33
Gly Leu Ala Tyr Thr Val Ile Asn Glg Thr Leu Ser Phe Ala His Thr
340 34 350
Arg Tyr Val Arg Met Trp Ile Asp Gly Pro Val Leu Lys Glu Pro Lys
& 355 g P 368 y 365

Gly L

ys Arg Glu Ser Pro Ser Gly Ile Ser Ser Asg Ile Trp Thr Gln
370 375 38

Trp Phe Lys Tyr Gly Asp Met Glu Ile Gly Pro Asn Gly Leu Leu Lys
38 A R 395 i%0
Thr Ala Gly Gly Tyr Lys Phe Pro Trp His Leu Ile Gly Met Gly Ile
Al P 410 y et ik
Val Asp Asn Glu Leu His Glu Leu Ser Glu Ala Asn Pro Leu Asp His
420 425 430
Pro Gln Leu Pro His Ala Gln Ser Ile Ala Asp Asp Ser Glu Glu Ile
435 440 445
Phe Phe Gly Cys His Pro Asg Thr Gly Val Ser Lys Asn Pro Val Glu
450 45 460
Leu Val Thr Gly Trp Phe Thr Ser Trp Lys Glu Ser Leu Ala Ala Glg
465 470 475 48
Ser Cys Pro Asp Leu Arg Cys Pro Pro Leu Phe Pro Gly Ile Val T
P 485 & 490 Y 495 yr
Tyr Leu Gln Lgs Ala Gln Met Glu Glu Arg Gly Glu Arg Ser Asp Ser
500 505 510

Phe Glu Met Arg Ile Phe Lys Pro Asn Asn Met Arg Ala Arg Val
515 520 525

<210> 16

<211> 512

<212> PRT

<213> Vesicular stomatitis virus
<400> 16

Met Asn Phe Leu Lel Leu Thr Phe Ile Val Leu Pro Leu Cys Ser His

79
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[0006]

1 5 10 15

Ala Lys Phe Ser Ile Val Phe Pro Gln Ser Gln Lys Gly Asn Trp Lys
20 25 30
Asn Val Pro Ser Ser Tyr His Tyr Cys Pro Ser Ser Ser Asp Gln Asn
35 40 45
Trp His Asn Asp Leu Leu Gly Ile Thr Met Lys Val Lys Met Pro Lys
50 55 60 .
Thr His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ala LBS
65 70 75 8
Trp Ile Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyf Ile Thr
8% P 90 . 95
His Ser Ile His Ser Ile Gln Pro Thr Ser Glu Gln Cys Lys Glu Ser
100 105 110
I1le Lys Gln Thr Lys Gln Gly Thr Trp Met Ser Pro Glg Phe Pro Pro
115 120 12
Gln Asn Cys Gly Tyr Ala Thr Val Thr Asp Ser Val Ala Val Val Val
130 135 140
Gln Ala Thr Pro His His Val Leu Val Asp Glu Tyr Thr Gly Glu Tr
145 150 155

16

Ile Asp Ser Gln Phe Pro Asn Gly Lys C;s Glu Thr Glu Glu Cys Glu
165 170 175
Thr Val His Asn Ser Thr Val Trp Tyr Ser Asp Tyr Lys Val Thr Gl
180 P 1§5 poyr Ly 190 y
Leu Cys Asg Ala Thr Leu Val Asg Thr Glu Ile Thr Phe Phe Ser Glu
19 20 205
Asp Gly Lys Lys Glu Ser Ile Gly Lys Pro Asn Thr Gly Tyr Arg Ser
10 o O g8 O S TR0 SR oo MY T
Asn Tyr Phe Ala Tyr Glu Lys Gly Asp Lys Val Cys Lys Met Asn Tyr
225 Y 230 Y yaseny 235 e ZZO
Cys Lys His Ala Glg Val Arg Leu Pro Ser Gly Val Trp Phe Glu Phe
24 250 255
Val Asp Gln Asg Val Tyr Ala Ala Ala Lys Leu Pro Glu C¥s Pro Val
26 265 270
Gly Ala Thr Ile Ser Ala Pro Thr Gln Thr Ser Val Asg Val Ser Leu
275 280 28
Ile Leu Asp Val Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr
290 295 300

Trg Ser Lys Ile Arg Ser Lys Gln Pro Val Ser Pro Val Asp Leu Ser
30 310 315 320

80
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Tyr Leu Ala Pro Lys Asn Pro Gly Thr Gly Pro Ala Phe Thr Ile Ile
325 330 335

Asn Gly Thr Leu Lys Tyr Phe Glu Thr Arg Tyr Ile Arg Ile Asp Ile
snuy 340 sy 345 g 350
Asp Asn Pro Ile Ile Ser Lys Met Val Gly Lys Ile Ser Gly Ser Gln
355 360 365

Thr Glu Arg Glu Leu Trp Thr Glu Trp Phe Pro Tyr.Glu Gly Val Glu
370 375 i 3%0 # 1 o

Ile Gly Pro Asn Gly Ile Leu Lys Thr Pro Thr Gly Tyr Lys Phe Pro
385 390 395 400

Leu Phe Met Ile Gly His Gly Met Leu As vSer'Asp Leu His Lys Thr
40 41 415

Ser Gln Ala Glu Val Phe Glu His Pro His Leu Ala Glu Ala Pro Lys
420 425 430

Gln Leu Pro Glu Glu Glu Thr Leu Phe Phe Gly Asp Thr Gly Ile Ser
435 440 445

Lys Asn Pro Val Glu Leu Ile Glu Gly Trp Phe Ser Ser Trp Lys Ser
450 455 460

[0007] Thr Val Val Thr Phe Phe Phe Ala Ile Gly Val Phe Ile Leu Leu Tyr
465 470 475 4§0

Val Val Ala Arg Ile Val Ile Ala Val Arg Tyr Arg Tyr Gln Gly Ser
485 498 49%

Asn Asn Lys Arg Ile Tyr Asn Asp Ile Glu Met Ser Arg Phe Arg Lys
508 505 8 510 gLy

210> 17

<211> 511

<212> PRT,

<213> Vesicular stomatitis virus

<400> 17
%et Lys Cys Leu %eu Tyr Leu Ala Phe %gu Phe Ile Gly Val ?gn Cys
Lys Phe Thr Ile Val Phe Pro His Asn Gln Lys Gly Asn Trp Lys Asn
20 25 30
Val Pro Ser Asn Tyr His Tyr Cgs Pro Ser Ser Ser Asp Leu Asn Trp
35 4 45

His Asn Asp Leu Val Gly Thr Ala Leu Gln Val Lys Met Pro Lys Ser
50 55 60

His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ser Lys Trp
65 70 7% 80

81
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[0008]

Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyr Ile Thr His
85 90 95
Ser Ile Arg Ser Phe Thr Pro Ser Val Glu Gin Cys Lys Glu Ser Ile
100 105 110
Glu Gln Thr Lys Gln Gly Thr Trg Leu Asn Pro Gly Phe Pro Pro Gln
115 12 125
Ser Cys Gly Tyr Ala Thr Val Thr Asp Ala Glu Ala Ala Ile Val Gln
1§0 135 140

Va

1 Thr Pro His His Val Leu Val Asp Glu Tgr.Thr Gly Glu Trp Val
145 150 © 155 160

Asp Ser Gln Phe Ile Asn Gly Lys Cys Ser Asn Tyr Ile Cys Pro Thr
sp Ser Gln Phe lﬁg S y Lys Uy 7% y 175
Val His Asn Ser Thr Thr Trp His Ser Asp Tyr Lys Val Lgs Gly Leu
180 185 190
Cys Asp Ser Asn Leu Ile Ser Met Asp Ile Thr Phe Phe Ser Glu Asp
195 200 205

Gly Gl
2

u Leu Ser Ser Leu Gly Lys Lys Gly Thr Glg Phe Arg Ser Asn
10 215 32

Tyr Phe Ala Tyr Glu Thr Gly Asp Lys Ala Cys Lys Met Gln Tyr Cys
235 YRR ggp Y fisp hys Bla s 340
Lys His Trp Gly Val Arg Leu Pro Ser Gly Val Trp Phe Glu Met Ala
245 255 255
Asp Lys Asp Leu Phe Ala Ala Ala Arg Phe Pro Glu Cys Pro Glu Gly
260 26§ 270
Ser Ser Ile Ser Ala Pro Ser Gln Thr Ser Val Asp Val Ser Leu Ile
275 280 285
Gln Asp Val Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr Tr
298 295 P 380 P
Ser Lys Ile Arg Ala Glg Leu Pro Ile Ser Pro Val Asp Leu Ser T%r
305 31 315 320
Leu Ala Pro Lys Asn Pro Gly Thr Gly Pro Val Phe Thr Ile Ile Asn
325 330 335
Gly Thr Leu Lys Tyr Phe Glu Thr Arg Tyr Ile Arg Val Asp Ile Ala
340 Y 345 y & 358
Ala Pro Ile Leu Ser Arg Met Val Gly Met Ile Ser Glg Thr Thr Thr
355 360 36

Glu Arg Val Leu Trp Asp Asp Trp Ala Pro Tyr Glu Asp Val Glu Ile
376 P ASD o7 P ® " 3g0 P

Gly Pro Asn Gly Val Leu Arg Thr Ser Ser Gly Tyr Lys Phe Pro Leu
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[0009]

385

390

Tyr Met Ile Gly gég Gly Met Leu Asp

Lys Ala Gln Val Phe Glu His Pro His
420 425

Leu Pro Asp Asp Glu Thr Leu Phe Phe
43g 440

Asn Pro Ile Glu Phe Val Glu Gly Trp
450 455

465

Ile Ala Ser Phe Phe Phe Ile Ile Gly
470

Val Leu Arg Val gég Ile Tyr Leu Cys

Lys Arg Gln Ile Tyr Thr Asp Ile Glu
500 505

<400>

18

517

PRT - . . .
Vesicular stomatitis virus

18

?et Leu Ser Tyr %eu Ile Leu Ala 1le

Lys Ile Glu Ile Val Phe Pro Gln His
20 25

395

Ser Asp Leu His Leu Ser

410 415

Ile Gln Asp Ala Ala Ser
430

Gly Asp Thr Gly Leu Ser
y .p 44%

Phe Ser Ser Trp Lys Ser
.. 460
Leu Ile Ile Gly Leu Phe
475, -

Ile Lys Leu Lys His Thr
490 495

Met Asn Arg Leu Gly Lys
510

Val Val Ser Pro Ile Leu
10 15

Thr Thr Gly Asp ggp Lys

Val Pro His Glu Tyr Asn Tyr Cys Pro Thr Ser Ala Asp Lys Asn
35 45 45

400

Ser

Gln

Lys

Ser

Leu

480

Lys

Gly

Arg

Ser

His g%y Thr Gln Thr Gly %%e Pro Ile Glu Leu ggr Met Pro Lys Gly

Leu Thr Thr His Gln Val Asp Gly Phe Met Cys His Ser Ala Leu Trp
65 70 7% 80

Met Thr Thr Cys ggp Phe Arg Trp Tyr géy Pro Lys Tyr Ile ggr His

Ser Ile His Asn Glu Glu Pro Thr Asg Tyr Gln Cys Leu Glu Ala Ile
100 10 110

Lys Ala Tyr Lys Asp Gly Val Ser Phe Asn Pro Gly Phe Pro Pro Gln
115 120 125

Ser Cgs Gly Tyr Gly Thr Val Thr Asp Ala Glu Ala His Ile Ile Thr
130 135 140

Val Thr Pro His Ser Val Lys Val Asp Glu Tgr Thr Gly Glu Trp Ile
145 150 155 160
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[0010]

Asp Pro His Phe Ile Gly Gly Arg Cys Lys Gly Gln Ile Cys Glu Thr
sp Tro His e ng y oy e 1¥0 175
Val His Asn Ser Thr Lys Trp Phe Thr Ser Ser Asp Gly Glu Ser Val
180 185 190
Cys Ser Gln Leu Phe Thr Leu Val Gly Gly Thr Phe Phe Ser Asp Ser
195 200 205

Glu Glu Ile Thr Ser Met Glg Leu Pro Glu Thr Glg Ile Arg Ser Asn
210 21 22

.
-

T§r Phe Pro Tyr Ile Ser Thr Glu Gly Ile Cgs Lyé Me£ Pro Phe Cys

225 230 235 240

Arg Lys Pro Gly Tyr Lys Leu Lys Asn Asp Leu Trp Phe Gln Ile Thr
Y oks ys SR 950 255

Asp Pro Asp Leu Asp Lys Thr Val Arg Asp Leu Pro His Lys Asp
260 26§

Ile
270

1

Cys Asp Leu Ser Ser Ser Ile Ile Thr Pro Gly Glu His Ala Thr Asp
275 28 285

e
0
Ile Ser Leu Ile Ser Asp Val Glu Arg Ile Leu Asg Tyr Ser Leu Cys
290 295 30
Gln Asn Thr Trp Ser Lys Ile Glu Ala Gly Glu Pro Ile Thr Pro Val
305 310 315 320
Asp Leu Ser Tyr Leu Gly Pro Lys Asn Pro Gly Val Gly Pro Val Phe
325 330 335

Thr Ile Ile Asn Gly Ser Leu His Tyr Phe Thr Ser Lys Tyr Leu Ar

340 15 S 380 ¢

345

Val Glu Leu Glu Asn Pro Val Ile Pro Arg Met Glu Gly Arg Val Ala
355 360 36§

Gly Thr Arg Ile Val Arg Gln Leu Trp Asp Gln Trp Phe Pro Phe Gl
370 € ¢ 375 pAsP 388 y

Glu Ala Glu Ile Gly Pro Asn Gly Val Leu Lys Thr Lys Gln Gly Tgr

385 390 305 400

Lys Phe Pro Leu His Ile Ile Gly Thr Gly Glu Val Asp Ser Asg Ile

405 410 41
Lys Met Glu Arg Val Val Lys His Trg Glu His Pro His Ile Glu Ala
42 42 430

Ala Gln Thr Phe Leu Lys Lys Asp Asp Thr Gly Glu Val Leu Tyr Tyr
435 yS LS 45b %P ag5 T

Gly Asg Thr Gly Val Ser Lys Asn Pro Val Glu Leu Val Glu Gly Trp
15 453 460
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[0011]

Phe Ser Gly Trp Arg Ser Ser Ile Met Gly Val Leu Ala Val Ile Ile
46% er by Trp ArE 4%0 ¢ y 475 480

Gly Phe Val Ile Leu Ile Phe Leu Ile Arg Leu Ile Gly Val Leu Ser
485 49 495

Ser Leu Phe Arg Pro Lys Arg Arg Pro Ile Tyr Lys Ser Asp Val Glu
508 y § 505 518

Met Ala g' Phe Arg

<210>
211>
212>
<213>

<400>

?et Thr Ser Val %eu Phe Met Val Gly Ygl Leu Leu
Ser Thr His Cys Ser Ile Gln Ile Val Phe Pro Ser
20 25 )
Val Trp Lgs Pro Val Leu Lys Gly Thr Arg Tyr Cys
3 40
Glu Leu Asn Leu Glu Pro Asp Leu Lys Thr Met Ala
50 55 60
Val Pro Ile Gly Ile Thr Pro Ser Asn Ser Asp Gly
65 70 75

Ala Ala Lys Trp ggl Thr Thr Cys Asp gge Arg Trp

Vesicular stomatitis virus

19

Gly Ala Phe Gly
15
Glu Thr Lys Leu
30

Pro Gln Ser Ala
45

Phe Asp Ser Lys
Tyr Leu Cys His

80

Tyr Gly Pro Lys
95

Tyr Ile Thr His Ser Val His Ser Leu Arg Pro Thr Val Ser Asp Cys
100 105 110

Lys Ala Ala Val Glu Ala Tyr Asn Ala Gly Thr Leu Yet Tyr Pro Gl
i o T qgp e vy T hel qgg Ry

Phe Pro Pro Glu Ser Cys Glg Tyr Ala Ser Ile Thr Asp Ser Glu Phe
130 13 140

Tyr Val Met Leu Val Thr Pro His Pro Val Glg Val Asp Asp Tyr Arg
145 150 15 16

Gly His Trp Val Asg Pro Leu Phe Pro Thr Ser Glu Cys Asn Ser Asn
16 170 175

Phe Cys Glu Thr Val His Asn Ala Thr Met Trp Ile Pro Lgs Asp Leu
180 185 190

Lys Thr His Asp Val Cys Ser Gln Asp Phe Gln Thr lle Arg Val Ser
195 200 205

Val Met Tyr Pro Gln Thr Lys Pro Thr Lys Gly Ala Asp Leu Thr Leu
210 215 220
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Lys Ser Lys Phe His Ala His Met Lys Gly Asp Arg Val Cys Lys Met
253 s 230 23g 240

Lys Phe Cys Asn Lys Asn Gly Leu Arg Leu Gly Asn Gly Glu Trp Ile
ys the Lys BSh 535 y & 550 255

Glu Val Gly Asp Glu Val Met Leu Asg Asn Ser Lys Leu Leu Ser Leu
268 26 270

Phe Pro Asp Cys Leu Val Gly Ser Val Val Lys Ser Thr Leu Leu Ser
27& 280 285

Glu Gly Val Gln Thr Ala Leu Trp Glu Thr Asp Arg Leu Leu Asp Tyr
290 295 30

Ser Leu Cys Gln Asn Thr Trp Glu Lys Ile Asg Arg Lys Glu Pro Leu
305 310 31 320

Ser Ala Val Asp Leu Ser Tyr Leu Ala Pro Arg Ser Pro Gly Lgs Gly
325 330 335

Met Ala Tyr Ile Val Ala Asn Gly Ser Leu Met Ser Ala Pro Ala Arg
340 345 350

o

Tyr Ile ggg Val Trp Ile Asp Ser Pro Il

Leu Lys Glu Ile Lys Gl
360 ¥S 365 ys ey

Lys Lys Glu Ser Ala Ser Gly Ile Asp Thr Val Leu Trp Glu Gln Tr
[0012]  ™* 55 3 P - B e P
Leu Pro Phe Asn Gly Met Glu Leu Gly Pro Asn Gly Leu Ile Lys Thr
385 390 395 400
Lys Ser Gly Tyr Lys Phe Pro Leu Tyr Leu Leu Gly Met Gly Ile Val
405 410 415
Asp Gln Asp Leu Gln Glu Leu Ser Ser Val Asn Pro Val Asg His Pro
420 425 43
His Val Pro Ile Ala Gln Ala Phe Val Ser Glu Gly Glu Glu Val Phe
435 440 445
Phe 015 Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu Ile Ser Gly
45 455 460
Trg Phe Ser Asp Trp Lys Glu Thr Ala Ala Ala Leu Gly Phe Ala Ala
46 470 475 480
Ile Ser Val Ile Leu Ile Ile Gly Leu Met Arg Leu Leu Pro Leu Leu
485 490 495

Cys Arg Arg Arg Lys Gln Lys Lys Val Ile Tyr Lys Asp Val Glu Leu
ys Bre BEEg Y ¥S VS 505 ys RSP 220

Asn Ser Phe Asp Pro Arg Gln Ala Phe His Arg
515 520
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[0013]

<210> 20

<211> 518

<212> PRT . )
<213> Vesicular stomatitis virus

<400> 20
%et Thr Asp Thr gal Leu Gly Lys Phe ?6n Ile Val Phe Pro ?gp Gln

Asn Glu Leu Glu Trp Thr Pro Val Val Gly Asp Ser Arg His Cys Pro
20 25 30.
Gln Ser Ser Glu Met Gln Phe Asp Gly Ser Arg Ser-Gln Thr Ile Leu
35 40 45
Thr Gly Lys Ala Pro Val Gly Ile Thr Pro Ser Lss Ser Asp Gly Phe
50 55 6
Ile Cys His Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr
65 Y 75 P 7% P 80
Gly Pro Lys Tyr Ile Thr His Ser Ile His His Leu Arg Pro Thr Thr
85 90 95
Ser Asp Cys Glu Thr Ala Leu Gln Arg Tyr Lys Asp Gly Ser Leu Ile
P 100 10 e Py 110
Asn Leu Glg Phe Pro Pro Glu Ser Cys Gly Tyr Ala Thr Val Thr Asp
11 120 125
Ser Glu Ala Met Leu Val Gln Val Thr Pro His His Val Gly Val Asp
130 135 140
Asp Tyr Arg Gly His Trp Ile Asp Pro Leu Phe Pro Gly Gly Glu Cys
14g 158 155 yuy 150
Ser Thr Asn Phe Cgs Asp Thr Val His Asn Ser Ser Val Trp Ile Pro
165 170 175
Lys Ser Gln Lgs Thr Asp Ile Cys Ala Gln Ser Phe Lys Asn Ile Lys
180 185 190
Met Thr Ala Ser Tyr Pro Ser Glu Gly Ala Leu Val Ser Asp Arg Phe
195 200 205

Ala Phe His Ser Ala Tyr His Pro Asn Met Pro Gly Ser Thr Val Cys
210 2 220

is

15

Ile Met Asp Phe Cys Glu Gln Lys Gly Leu Arg Phe Thr Asn Gly Glu

225 230 23 240

Trp Met Gly Leu Asn Val Glu Gln Ser Ile Arg Glu Lys Lys Ile Ser
245 250 255

Ala Ile Phe Pro Asn Cys Val Ala Glg Thr Glu Ile Arg Ala Thr Leu
260 26 270

Glu Ser Glu Gly Ala Arg Thr Leu Thr Trp Glu Thr Gln Arg Met Leu
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[0014]

275 280 285

Asp Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Ser Arg Lys Glu
P 250 y 295 300
Pro Leu Ser Pro Leu Asg Leu Ser Tyr Leu Ser Pro Arg Ala Pro Gl
305 31 315 32
Lys Gly Met Ala Tyr Thr Val Ile Asn Gls Thr Leu His Ser Ala His
335 33 335
Ala Lys Tyr Ile Arg Thr Trp Ile Asp Tyr Gly Glu Met Lys Glu Ile
YE VT a0 8T P 0 55 T
Lys Gly Gly Arg Gly Glu Tyr Ser Lys Ala Pro Glui Leu Leu Trp Ser
y 35% L 360 365
Gln Tr8 Phe Asp Phe Gly Pro Phe Lys Ile GIy Pro Asn Gly Leu Leu
37 375 380
His Thr Gly Lys Thr Phe Lys Phe Pro Leu Tyr Leu Ile Gly Ala Gly
385 390 395 400
Ile Ile Asp Glu Asp Leu His Glu Leu Asg Glu Ala Ala Pro Ile Asp
40g 41 415
His Pro Gln Met Pro Asp Ala Lys Ser Val Leu Pro Glu Asg Glu Glu
420 425 43
Ile Phe Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu Ile
435 440 445
Gln Gly Trp Phe Ser Asn Trp Arg Glu Ser Val Met Ala Ile Val Gl
456 4gg 8 460 y
Ile Val Leu Leu Ile Val Val Thr Phe Leu Ala Ile Lys Thr Val Arg
465 470 475 48
Val Leu Asn Cys Leu Trp Arg Pro Arg Lys Lys Arg Ile Val Arg Gln
485 & & 10 8 498
Glu Val Asp Val Glu Ser Arg Leu Asn His Phe Glu Met Arg Gly Phe
500 505 51

Pro Glu Tyr Val Lys Ar
5%5 y g

<210> 21

<211> 509

<212> PRT

<213> Vesicular stomatitis virus
<400> 21

%et Ser Ile Ile %er Tyr Ile Ala Phe %gu Leu Leu Ile Asp ?gr Thr

Leu Gly Ile Pro Ile Phe Val Pro Ser Gly Gln Asn Ile Ser Trp Gln
20 25 30
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[0015]

Pro Val Ile Gln Pro Phe Asp Tyr Gln Cys Pro Ile His Gly Asn Leu
35 40 45

Pro Asn Thr Met Gly Leu Ser Ala Thr Lys Leu Thr Ile Lys Ser Pro

50 55 60

Ser Val Phe Ser Thr Asp Lys Val Ser Gly Trp Ile Cys His Ala Ala

65 70 75 80

Glu Trp Lys Thr Thr Cys Asp Tyr Arg Trp Tyr Gly Pro Gln Tyr Ile

u lrp Ly r 85 Yy p 1y g 90p y ) y gg .
Thr His Ser Ile His Pro Ile Ser Pro Thr Ile Asp Glu Cys Lys Arg
100 105 . 110

Ile Ile Ser Arg Ile Ala Ser Gly Thr Asp Glu Asp Leu Gly Phe Pro

115 120 125

Pro Gln Ser Cys Gly Trp Ala Ser Val Thr Thr Val Ser Asn Thr Asn
130 135 140

Tyr Lys Val Val Pro His Ser Val His Leu Glu Pro Tyr Gly Gly His
145 155 160

s
150
Trp Ile Asp His Asp Phe Asn Gly Gly Glu Cys Arg Glu Lys Val Cys

P P lﬁg i 170 y g 175
Glu Met Lys Gly Asn His Ser Ile Trp Ile Thr Asp Glu Thr Val Gln

180 185 190
His Glu Cys Glu Lys His Ile Glu Glu Val Glu Gly Ile Met Tyr Gly
135 200 205
Asn Ala Pro Arg Gly Asp Ala Ile Tyr Ile Asn Asn Phe Ile Ile Asp
210 215 220
Lys His His Arg Val Tyr Arg Phe Gly Gly Ser Cys Arg Met Lys Phe
2%5 € 255 youy 235 Y g d 240
Cys Asn Lys Asp Gly Ile Lys Phe Thr Arg Gly Asp Trp Val Glu Lys
245 250 255
Thr Ala Gly Thr Leu Thr Asn Ile Tyr Glu Asn Ile Pro Glu Cys Ala
260 265 270
Asp Gly Thr Leu Val Ser Gly His Arg Pro Gly Leu Asp Leu Ile As
275 y 280 g y 28g P
Thr Val Phe Asn Leu Glu Asn Val Val Glu Tyr Thr Leu Cys Glu Gly
290 295 300

Thr Lys Arg Lys Ile Asn Lys Gln Glu Lys Leu Thr Ser Val Asp Leu
305 310 315 320

Ser Tyr Leu Ala Pro Arg Ile Gly Gly Phe Gly Ser Val Phe Arg Val
328 VO 336 338
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[0016]

Arg Asn Gly Thr Leu Glu Arg Gly Ser Thr Thr Tyr Ile Arg Ile Glu
€ Y 340 8 345 358
Val Glu Gly Pro Val Val Asp Ser Leu Asn Gly Ile Asg Pro Arg Thr
35% 360 36
Asn g%g Ser Arg Val Phe ggg Asp Asp Trp Glu Leu Asp Gly Asn Ile

380

Tyr Gln Gly Phe Asn Gly Val Tyr Lys Gly Lys Asp Gly Lys Ile His

355 Y 396 d 355 . 400

Ile Pro Leu Asn Met Ile Glu Ser Gly Ile Ile Asp Asp Glu Leu Gln
405 410 ) 415

His Ala Phe Gln Ala Asp Ile Ile Pro His Pro His Tyr Asg Asp Asp

420 425 . 43
Glu Ile Arg Glu Asp Asp Ile Phe Phe Asp Asn Thr Glg Glu Asn Gly
43§ 440 44
Asn Pro Val Asp Ala Val Val Glu Trp Val Ser Gly Trp Gly Thr Ser
450 455 460

Leu Lys Phe Phe Gly Met Thr Leu Val Ala Leu Ile Leu Ile Phe Leu

465 470 475 480

Leu Ile Arg Cys Cys Val Ala Cys Thr Tyr Leu Met Lys Lys Ser Lys
4§5 450 495

Arg Pro Ala Thr Glu Ser His Glu Met Arg Ser Leu Val
500 505

210> 22

<211> 511

<212> PRT

<213> Vesicular stomatitis virus

400> 22

%et Lys Cys Leu %eu Tyr Leu Ala Phe %gu Phe Ile Gly Val ?gn Cys
Lys Phe Thr Ile Val Phe Pro His Asn Gln Lys Gly Asn Trp Lys Asn

20 25 30
Val Pro Ser Asn Tyr His Tyr Cgs Pro Ser Ser Ser Asp Leu Asn Trp
35 4 45
His Asn Asp Leu Ile Gly Thr Ala Ile Gln Val Lys Met Pro Lys Ser
50 55 60

His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ser Lys Trp
65 0 P Pt 80

Val Thr Thr Cys %gp Phe Arg Trp Tyr g%y Pro Lys Tyr Ile ggr Gln

Ser Ile Arg Ser Phe Thr Pro Ser Val Glu Gln Cys Lys Glu Ser Ile
100 105 110
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[0017]

Glu Gln Thr Lys Gln Gly Thr Tr8 Leu Asn Pro Gly Phe Pro Pro Gln
115 12 125
Ser Cys Gly Tyr Ala Thr Val Thr Asp Ala Glu Ala Val Ile Val Gln
1§0 135 140

Va

1 Thr Pro His His Val Leu Val Asp Glu Tgr Thr Gly Glu Trp Val
145 150 155 160

Asp Ser Gln Phe Ile Asn Gly Lys Cys Ser Asn Tyr Ile Cys Pro Thr
165 170 175
Val His Asn Ser Thr Thr Trp His Ser Asp Tyr Lys Val Lys Gly Leu
180 185 190
Cys Asp Ser Asn Leu Ile Ser Met Asp Ile Thr Phe Phe Ser Glu Asp
195 200 205

Gly G1
2

u Leu Ser Ser Leu Gly Lys Glu Gly Thr 016 Phe Arg Ser Asn
10 21% 22

Tyr Phe Ala Tyr Glu Thr Gly Gly Lys Ala Cys Lys Met Gln Tyr Cys
2%5 230 Y d 2%5 240

Lys His Trp Gly Val Arg Leu Pro Ser Gly Val Trp Phe Glu Met Ala
Y puly 245 g 255 P 255
Asp Lys Asp Leu Phe Ala Ala Ala Arg Phe Pro Glu Cys Pro Glu Gl
760 * 268 78 910 ¢
Ser Ser Ile Ser Ala Pro Ser Gln Thr Ser Val Asp Val Ser Leu Ile
275 280 285
Gln Asg Val Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr Trp
29 295 300
Ser Lys Ile Arg Ala Gly Leu Pro Ile Ser Pro Val Asp Leu Ser Tyr
305 310 315 350
Leu Ala Pro Lys Asn Pro Gly Thr Gly Pro Ala Phe Thr Ile Ile Asn
325 330 335
Gly Thr Leu Lys Tyr Phe Glu Thr Arg Tyr Ile Arg Val Asp Ile Ala
340 348 350
Ala Pro Ile Leu Ser Arg Met Val Gly Met Ile Ser Glg Thr Thr Thr
355 360 36
Glu Arg Glu Leu Trp Asp Asp Trp Ala Pro Tyr Glu Asp Val Glu Ile
378 P 37g P y 380 P

Glg Pro Asn Gly Val Leu Arg Thr Ser Ser Glg Tyr Lys Phe Pro Leu
38 390 39 400

Tyr Met Ile Gly His Gly Met Leu Asp Ser Asp Leu His Leu Ser Ser
405 410 415
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[0018]

Lys Ala Gln Val Phe Glu His Pro His Ile Gln Asp Ala Ala Ser Gln
420 425 430
Leu Pro Asg Asp Glu Ser Leu Phe Phe Gly Asp Thr Glg Leu Ser Lys
43 440 44
Asn Pro Ile Glu Leu Val Glu Gly Trp Phe Ser Ser Trp Lys Ser Ser
450 455 460

Ile Ala Ser Phe Phe Phe Ile Ile Gly Leu Ile Ile Gly Leu Phe Leu

465 470 475 480

Val Leu Arg Val Gly Ile His Leu Cys Ile Lys Leu Lys His Thr Lys
48% 490 495
Lys Arg Gln Ile Tyr Thr Asp Ile Glu Met Asn Arg Leu Gly Lys
d 8 500 d P 505 & 516 Y

210> 23

<211> 524

<212> PRT

<213> Vesicular stomatitis virus

<400> 23

Met Thr Ser Ser Val Thr Ile Ser Val Val Leu Leu Ile Ser Phe Ile

1 5 10 15

Thr Pro Leu Tyr Ser Tyr Leu Ser Ile Ala Phe Pro Glu Asn Thr Lys

20 %5 30

Leu Asp Trp Lys Pro Val Thr Lys Asn Thr Arg Tyr Cys Pro Met Gl
35D 45 4% Y

Gly Glu Trp Phe Leu Glu Pro Gly Leu Gln Glu Glu Ser Phe Leu Ser

50 55 60

Ser Thr Pro Ile Gly Ala Thr Pro Ser Lys Ser Asp Gly Phe Leu Cys

65 70 75 80

His Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro

85 90 95
Lys Tyr Ile Thr His Ser Ile His Asn Ile Lys Pro Thr Arg Ser Asp
100 105 11

Cys Asp Thr Ala Leu Ala Ser Tgr Lys Ser Gly Thr Leu Val Ser Leu
115 120 125

Gly Phe Pro Pro Glu Ser Cgs Gly Tyr Ala Ser Val Thr Asp Ser Glu

130 136 140
Phe Leu Val Ile Met Ile Thr Pro His His Val Gly Val Asp Asp Tgr
145 150 155 160

Arg Gly His Trp Val Asp Pro Leu Phe Val Gly Gly Glu Cys Asp Gln
P 165 P 170 y Y 17g

Ser Tyr Cys Asp Thr Ile His Asn Ser Ser Val Trp Ile Pro Ala Asp
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[0019]

180

Gln Thr Lys Lys Asn Ile Cys
195
Thr Val Ala Tyr Asp Lys Thr
210 Y Py 215
Phe Lys Ser Lys Tyr His Ser
225 Y sy 230
Leu Ser Tyr Cys Gly Arg Asn
y y 24% g
Val Ser Leu Met Leu Lys Leu
260
Cys Leu Lys Met Cys Pro Thr
5
Ile Arg Trp Ala Gln Val Leu
298 295
Tgr Ser Leu Cys Gln Asn Thr
305 310
Leu Ser Pro Leu Asp Leu Ser
328
Gly Leu Ala Tyr Thr Val Ile
340
Arg Tyr Val Arg Met Trp Ile
355 P
Gly Lys Arg Glu Ser Pro Ser
30 375
Trp Phe Lys Tyr Gly Asp Met
agh S T Y o8B
Thr Ala Gly Gly Tyr Lys Phe
405
Val Asp Asn Glu Leu His Glu
420
Pro Gln Leu Pro His Ala Gln
435
Phe Phe Gly Asp Thr Gly Val
450 455
Gly Trp Phe Thr Ser Trp Lys
465 470

Asp Leu Arg Cys Pro Pro Leu
P & 485

185 190

Gly Gln Ser Phe Thr Pro Leu Thr Val
205 205
Lys Glu Ile Ala Ala Gly Gly Ile Val
220
His Met Glu Gly Ala Arg Thr Cys Ar
238 245
Gly Ile Lys Phe Pro Asn Gly Glu Trp
YR30 255
Arg Ser Lys Arg Asn Leu Tyr Phe Pro
g 265 y g 2¥0
Gly Ile Arg Gly Glu Ile Tyr Pro Ser
280 285
Thr Ser Glu Ile gég Arg Ile Leu Asp
Trp Asp Lys Val Glu Arg Lys Glu Pro
P Asp Ly 315 gLy 320
Tyr Leu Ala Ser Lys Ser Pro Gly Lys
330 33%
Asn Gly Thr Leu Ser Phe Ala His Thr
34% 350
Asp Gly Pro Val Leu Lys Glu Pro Lys
368 y 365 Y
Gly Ile Ser Ser Asg Ile Trp Thr Gln
38
Glu Ile Gly Pro Asn Gly Leu Leu Lys
395 480
Pro Trp His Leu Ile Gly Met Gly Ile
410 41§
Leu Ser Glu Ala Asn Pro Leu Asp His
425 430
Ser Ile Ala Asp Asp Ser Glu Glu Ile
440 445
Ser Lys Asn Pro Val Glu Leu Val Thr
460
Glu Ser Leu Ala Ala Gly Ser Cys Pro
475 480

Phe Pro Gly Ile Val Tyr Tyr Leu Gln
4ad 495
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[0020]

Lys Ala Gln Met Glu Glu Arg Gly Glu Arg Ser Asp Ser Phe Glu Met
ys Ala vin 500 g vy 505 510
Arg Ile Phe Lys Pro Asn Asn Met Arg Ala Arg Val
515 520

210> 24

<211> 529

<212> PRT . .
<213> Vesicular stomatitis virus

<400> 24

¥et Asp Leu Phe gro Ile Leu Val Val ¥81 Leu Met Thr Asp }gr Val

Leu Gly Lys Phe Gln Ile Val Phe Pro Asp Gln Asn Glu Leu Glu Trp
20 25 30

Arg Pro Val Val Gly Asp Ser Arg His Cys Pro Gln Ser Ser Glu Met

35 40 45
Gln Phe Asp Gly Ser Arg Ser Gln Thr Ile Leu Thr Gly Lys Ala Pro
50 55 60

Val Gly Ile Thr Pro Ser Lys Ser Asp Gly Phe Ile Cys His Ala Ala

65 70 75 80

Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tgr Ile

85 90 9

Thr His Ser Ile His His Leu Arg Pro Thr Thr Ser Asp Cys Glu Thr
100 105 110

Ala Leu Gln Arg Tyr Lys Asp Gly Ser Leu Ile Asn Leu Gly Phe Pro

115 120 125
Pro Glu Ser Cys Gly Tyr Ala Thr Val Thr Asp Ser Glu Ala Met Leu
130 135 140

Val Gln Val Thr Pro His His Val Gly Val Asg Asp Tyr Arg Gly His

145 150 15 160

Trp Ile Asp Pro Leu Phe Pro Gly Gly Glu Cys Ser Thr Asn Phe Cys

165 170 175

Asp Thr Val His Asn Ser Ser Val Trg Ile Pro Lys Ser Gln Lys Thr

180 18 190

Asp Ile Cgs Ala Gln Ser Phe Lgs Asn Ile Lys Met Thr Ala Ser Tyr
195 200 205

Pr

=]

Ser Glu Gly Ala Leu Val Ser Asp Arg Phe Ala Phe His Ser Ala
210 215 220

Tzr His Pro Asn Met Pro Gly Ser Thr Val Cgs Ile Met Asp Phe Cys
225 230 235 240
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[0021]

Glu Gln Lys Gly Leu Arg Phe Thr Asn Gly Glu Trp Met Gly Leu Asn
245 250 255
Val Glu Gln Ser Ile Arg Glu Lys Lys Ile Ser Ala Ile Phe Pro Asn
260 265 270
Cys Val Ala Gly Thr Glu Ile Arg Ala Thr Leu Glu Ser Glu Gly Ala
275 288 285
Arg Thr Leu Thr Trp Glu Thr Gln Arg Met Leu Asg Tyr Ser Leu Cys
290 295 30
Gln Asn Thr Trp Asp Lys Val Ser Arg Lys Glu Pro Leu Ser Pro Leu
305 : 310 315 320
Asp Leu Ser Tyr Leu Ser Pro Arg Ala Pro Gly Lys Gly Met Ala Tyr
p et Y 325 € 330 i Y 335
Thr Val Ile Asn Gly Thr Leu His Ser Ala His Ala Lys Tgr Ile Arg
340 345 350
Thr Trp Ile Asp Tyr Gly Glu Met Lys Glu Ile Lys Gly Gly Arg Gl
p35§ Sp 1yr y 360 y y 36% y g y
Glu T;r Ser Lys Ala Pro Glu Leu Leu Trp Ser Gln Trp Phe Asp Phe
370 375 380
Glg Pro Phe Lys Ile Gly Pro Asn Gly Leu Leu His Thr Gly Lys Thr
38 396 395 400
Phe Lys Phe Pro Leu Tyr Leu Ile Gly Ala Gly Ile Ile Asp Glu Asp
405 - y 410 y P 415
Leu His Glu Leu Asp Glu Ala Ala Pro Ile Asp His Pro Gln Met Pro
420 425 430
Asp Ala Lgs Ser Val Leu Pro Glu Asp Glu Glu Ile Phe Phe Gly Asp
435 440 445
Thr 615 Val Ser Lys Asn Pro Ile Glu Leu Ile Gln Gly Trp Phe Ser
45 455 460
Asn Trp Arg Glu Ser Val Met Ala Ile Val Glg Ile Val Leu Leu Ile
465 470 47 480
Val Val Thr Phe Leu Ala Ile Lys Thr Val Arg Val Leu Asn Cgs Leu
485 490 495
Trp Arg Pro Arg Lys Lys Arg Ile Val Arg Gln Glu Val Asp Val Glu
505 505 518
Ser Arg Leu Asn His Phe Glu Met Arg Gly Phe Pro Glu Tyr Val Lys
515 520 525

Arg

<210> 25
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[0022]

<211> 517
<212> PRT .
<213> Vesicular stomatitis virus

<400> 25
¥et Leu Ser Tyr %eu Ile Phe Ala Leu ?%a Val Ser Pro Ile %gu Gly
Lys Ile Glu Ile Val Phe Pro Gln His Thr Thr Gly Asp Trp Lys Arg
20 25 30
Val Pro His Glu Tyr Asn Tyr Cys Pro Thr Ser Ala Asp Lys Asn Ser
35 45 45
His Gly Thr Gln Thr Gly Ile Pro Val Glu Leu Thr Met Pro Lys Gly
50 55 60
Leu Thr Thr His Gln Val Glu Gly Phe Met Cgs His Ser Ala Leu Trp
65 70 7 80
Met Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyr 1le Thr His
85 90 95
Ser Ile His Asn Glu Glu Pro Thr Asp Tyr Gln Cys Leu Glu Ala Ile
100 10§ 110
Lys Ser Tyr Lys Asp Gly Val Ser Phe Asn Pro Gly Phe Pro Pro Gln
115 120 125
Ser C§s Gly Tyr Gly Thr Val Thr Asp Ala Glu Ala His Ile Val Thr
130 135 140
Val Thr Pro His Ser Val Lys Val Asp Glu Tgr Thr Gly Glu Trp Ile
145 150 155 160
Asp Pro His Phe Ile Gly Gly Arg Cys Lys Gly Gln Ile Cys Glu Thr
165 y § 1%0 175
Val His Asn Ser Thr Lys Trp Phe Thr Ser Ser Asp Gly Glu Ser Val
180 185 190
Cys Ser Gln Leu Phe Thr Leu Val Gly Gly Ile Phe Phe Ser Asp Ser
195 200 205
Glu Glu Ile Thr Ser Met Glg Leu Pro Glu Thr Glg Ile Arg Ser Asn
210 21 22
Tgr Phe Pro Tyr Ile Ser Thr Glu Gly Ile Cgs Lys Met Pro Phe Cys
225 230 235 240
Arg Lys Gln Gly Tyr Lys Leu Lys Asn Asp Leu Trp Phe Gln Ile Met
& 3ud ye TS o5p ¢ P 255
Asp Pro Asp Leu Asp Lys Thr Val Arg Asp Leu Pro His Ile Lys Asp
360 265 270

Cys Asp Leu Ser Ser Ser Ile Ile Thr Pro Gly Glu His Ala Thr Asp
275 280 285
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Ile Ser Leu Ile Ser Asp Val Glu Arg Ile Leu Asp Tyr Ala Leu Cys
290 295 300

Gln Asn Thr Trp Ser Lys Ile Glu Ser Gly Glu Pro Ile Thr Pro Val
305 310 315 320

Asp Leu Ser Tyr Leu Gly Pro Lys Asn Pro Gly Val Gly Pro Val Phe
Sp Leu ser T 35% y Yo Lys 330 y Y 335

Thr 1le Ile Asn Gly Ser Leu His Tyr Phe Thr Ser Lys Tgr Leu Arg
340 345 . 350

Val Glu Leu Glu Ser Pro Val Ile Pro Arg Met Glu Glg Lys Val Ala
355 360 36

Gly Thr Arg Ile Val Arg Gln Leu Trp Asp Gln Trp Phe Pro Phe Gly
370 375 388

Glu Val Glu Ile Gly Pro Asn Gly Val Leu Lgs Thr Lys GIn Gly Tyr
390 395 400

Lys Phe Pro Leu His Ile Ile Gly Thr Gly Glu Val Asp Ser Asg Iie
405 410 41
Lys Met Glu Arg Val Val Lys His Trp Glu His Pro His Ile Glu Ala
42 42g 430

Ala Gln Thr Phe Leu Lys Lys Asp Asp Thr Gly Glu Val Leu Tyr Tyr
[0023] 435 44 445

Gly Asp Thr Gly Val Ser Lys Asn Pro Val Glu Leu Val Glu Gly Trp
450 455 460

Phe Ser Gly Trp Arg Ser Ser Leu Met Gly Val Leu Ala Val Ile Ile
465 470 475 480

Gly Phe Val Ile Leu Met Phe Leu Ile Lys Leu Ile Gly Val Leu Ser
485 450 495
Ser Leu Phe Arg Pro Lys Arg Arg Pro Ile Tyr Lys Ser Asp Val Glu
508 y 8 AT8 505 e 518

Met Ala His Phe Arg
515

PRT L. .
Vesicular stomatitis virus

<400> 26
?et Asn Phe Leu %eu Leu Thr Phe Ile ¥81 Leu Pro Leu Cys ?gr His

> 26
> 512
2

>

Ala Lys Phe Ser Ile Val Phe Pro Gln Ser Gln Lys Gly Asn Trp Lys
20 25 30

Asn Val Pro Ser Ser Tyr His Tyr Cys Pro Ser Ser Ser Asp Gln Asn
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[0024]

35 40

Trp His Asn Asp Leu Leu Gly Ile
P 50 P 55
Thr His Lys Ala Ile Gln Ala Asp
65 70
Trp Ile Thr Thr ggs Asp Phe Arg
His Ser Ile His Ser Ile Gln Pro
100
Ile Lys Gln Thr Lys Gln Gly Thr
115 120
Gln Asn Cys Gly Tyr Ala Thr Val
130 135
Gln Ala Thr Pro His His Val Leu
145 150
[le Asp Ser Gln Phe Pro Asn Gly
165
Thr Val His Asn Ser Thr Val Trp
180
Leu Cys Asg Ala Thr Leu Val Asg
19 20
Asp Gly Lys Lys Glu Ser Ile Gl
216 ys Ly 215 y
Asn Tyr Phe Ala Tyr Glu Lys Gl
925 - R
Cys Lys His Ala Glg Val Arg Leu
24
Val Asp Gln Asg Val Tyr Ala Ala
261
Gly Ala Thr Ile Ser Ala Pro Thr
275 280
Ile Leu Asp Val Glu Arg Ile Leu
290 295
Trp Ser Lys Ile Arg Ser Lys Gln
308 Y €310 "7
Tyr Leu Ala Pro Lys Asn Pro Gly
395

Asn Gly Thr %28 Lys Tyr Phe Glu

Thr Met Lys
Gly Trp Met
75
Trp Tyr Gly
P 9
Thr Ser Glu
105
Trp Met.Ser
Thr Asp Ser
Val Asp Glu
155
Lys Cys Glu
o110
Tyr Ser Asp
185
Thr Glu Ile
Lys Pro Asn
Asp Lys Val
235
Pro Ser Gly
250
Ala Lys Leu
265
Gln Thr Ser
Asp Tyr Ser
Pro Val Ser
315
Thr Gla Pro
33

Thr Arg Tyr
345 8

98

45

Val Lys Met Pro Lys
60
Cys His Ala Ala Lys
Y &b
Pro Lys Tyr Ile Thr
95
Gln Cys Lys Glu Ser
« 110
Pro Glg Phe Pro Pro
12
Val Ala Val Val Val
140
Tyr Thr Gly Glu Tr
160
Thr Glu Glu C¥s Glu
175

Tyr Lys Val Thr Gly

1
190
Thr Phe Phe Ser Glu

205
Thr Gly Tyr Arg Ser
220 v ¢
Cys Lys Met Asn Tyr
240
Val Trp Phe Glu Phe
255
Pro Glu Cys Pro Val
2¥0
Val Asg Val Ser Leu
28
Leu Cys Gln Glu Thr
300
Pro Val Asp Leu Ser
320

Ala Phe Thr Ile Ile
335

Ile Arg Ile Asp Ile
¢ 350 P
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[0025]

Asp Asn Pro Ile Ile Ser Lys
355

Thr Glu Arg Glu Leu Trp Thr
370 375

385

Ile Gly Pro Asn Gly Ile Leu
390

Leu Phe Met Ile Glg His Gly
40

Ser GIn Ala Glu Val Phe Glu
420

Gln Leu Pro Glu Glu Glu Thr
435

Lys Asn Pro Val Glu Leu Ille
450 455

Thr
465

Val Val Thr Phe Phe Phe

470

Val Val Ala Arg Ile Val Ile
485

Asn Asn Lys Arg Ile Tyr Asn
50

<400>

27

523

PRT

Vesicular stomatitis

27

Met Val Gly Lys
360
Glu Trp Phe Pro
Lys Thr Pro Thr
395
Met Leu Asg Ser
41
His Pro His Leu
425
Leu Phe Phe Gly
440
Glu Gly Trp Phe
Ala Ile Gly Val
475
Ala Val Arg Tyr
496

Asp Glu Met

Ile
505

virus

?et Thr Ser Val %eu Phe Met Val Gly ¥81 Leu

Ser Thr His ggs Ser Ile Gln Ile ggl Phe Pro

Ile Ser Gly Ser Gln
365
Tyr Glu Gly Val Glu
3%0
Gly Tyr Lys Phe Pro
yly y 400

Asp Leu His Thr

Lys

415

Ala Glu Ala Pro Lys

430
Asp Thr Gly Ile Ser
P 445

Ser Ser Trp Lys Ser

460

Phe Ile Leu Leu T§r
480

Arg Tyr Gln Gly Ser
495

Ser Arg Phe Arg Lys
510

Leu Gly Ala gge Gly

Ser Glu Thr Lys Leu
30

Val Trp Lys Pro Val Leu Lys Gly Thr Arg Tyr Cys Pro Gln Ser Ala
3 i 45

Glu %gu Asn Leu Glu Pro égp Leu Lys Thr Met géa Phe Asp Ser Lys

Val Pro Ile Gly Ile Thr Pro Ser Asn Ser Asp Gly Tyr Leu Cys His
65 70 75 80

Ala Ala Lys Trp ggl Thr Thr Cys Asp gge Arg Trp Tyr Gly ggo Lys

Tyr Ile Thr His Ser Val His Ser Leu Arg Pro Thr Val Ser Asp Cys
100 105 110
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[0026]

Lys Ala Ala Val Glu Ala Tyr Asn Ala Gly Thr Leu Met Tyr Pro Gly
115 120 125

Phe Pro Pro Glu Ser Cys Gly Tyr Ala Ser Ile Thr Asp Ser Glu Phe
130 lBg 140

Tyr Val Met Leu Val Thr Pro His Pro Val Glg Val Asp Asp Tyr Arg
145 150 15 16

Gly His Trp Val Asg Pro Leu Phe Pro Thr Ser Glu Cys Asn Ser Asn
16 170 175

Phe Cys Glu Thr Val His Asn Ala Thr Met Txp Ile Pro Lgs Asp Leu
180 185 - 190
Lys Thr His Asp Val Cys Ser Gln Asp Phe Gln Thr Ile Arg Val Ser
195 200 205

Val Met Tyr Pro Gln Thr Lys Pro Thr Lys Gly Ala Asp Leu Thr Leu
210 215 220

Lys Ser Lys Phe His Ala His Met Lys Gly Asp Arg Val Cys Lys Met
230 23g 240

Lys Phe Cys Asn Lys Asn Gly Leu Arg Leu Gly Asn Gly Glu Trp Ile
245 250 25E

Glu val Gly Asg Glu Val Met Leu Asp Asn Ser Lys Leu Leu Ser Leu
26 26g 270
Phe Pro Asg Cys Leu Val Gly Ser Val Val Lys Ser Thr Leu Leu Ser
27 280 285
Glu Glg Val Gln Thr Ala Leu Trp Glu Thr Asp Arg Leu Leu Asp Tyr
29 295 30
Ser Leu Cys Gln Asn Thr Trp Glu Lys Ile Asp Arg Lys Glu Pro Leu
305 310 31g 320
Ser Ala Val Asp Leu Ser Tyr Leu Ala Pro Arg Ser Pro Gly Lys Gly
P g 0 T 330 335
Met Ala Tyr Ile Val Ala Asn Gly Ser Leu Met Ser Ala Pro Ala Arg
340 345 350
Tyr Ile Arg Val Trp Ile Asp Ser Pro Ile Leu Lys Glu Ile Lys Gly
355 360 365
Lys L;s Glu Ser Ala Ser Glg Ile Asp Thr Val Leu Trp Glu Gln Trp
370 37 380
Leu Pro Phe Asn Gly Met Glu Leu Gly Pro Asn Gly Leu Ile Lys Thr
390 395 400

385

Lys Ser Gly Tyr Lys Phe Pro Leu Tyr Leu Leu Gly Met Gly Ile Val
y v 455 y 410 Y y 415

Asp Gln Asp Leu Gln Glu Leu Ser Ser Val Asn Pro Val Asp His Pro
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[0027]

420

425

430

His Val Pro Ile Ala Gln Ala Phe Val Ser Glu Gly Glu Glu Val Phe
435 440 445

Phe Gly Asp Thr Gly Val Ser
455 455

Trp Phe Ser Asp Trp Lys Glu

46 P 4%0

Ile Ser Val Ile Leu Ile Ile

485
Cys Arg Arg Arg Lys Gln Lys
505

Asn Ser g?g Asp Pro Arg Gln

<210> 28

<211> 509

<212> PRT

<213> Vesicular stomatitis

<400> 28

?et Ser Ile Ile ger Tyr Ile
Phe Gly Ile 560 Ile Phe Val
Pro Val éée Gln Pro Phe Asp
Pro Asn Thr Met Gly Leu Ser

50 55

Ser Val Phe Ser Thr Asp Lys
65 70

Glu Trp Lys Thr ggr Cys Asp
Thr His Ser Ile His Pro Ile

100

Ile Ile Ser Arg Ile Ala Ser
115

Pr

o

Gln Ser Cys Gly Trp Ala
130 Y yp 135

Lys Asn Pro

Ile Glu Leu Ile Ser Gly
460

Thr Ala Ala Ala Leu Gly Phe Ala Ala
475 480

Gly Leu Met

490

Lys Val Ile
505

Ala Phe His
520

virus
Ala Phe Leu
10
Pro Ser Gly
25
Tyr Gln Cys
40
Ala Thr Lys
Val Ser Gly
Tyr Arg Trp
90
Ser Pro Thr
105
Gly Thr As
120 P

Ser Val Thr

Arg Leu Leu Pro Léu Leu
. 495
Tyr Lys Asp Val Glu Leu

Y y P 530

Arg

Leu Leu Ile Asp %gr Thr

Gln Asn Ile Ser Trp Gln
30

Pro Ile 2%8 Gly Asn Leu

Leu ggr Ile Lys Ser Pro

Trp Ile Cys His Ala Ala
75 80

Tyr Gly Pro Gln ggr Ile

Ile Asp Glu %y Lys Arg

s
10

Glu Asp Leu Gly Phe Pro
125

Thr Val Ser Asn Thr Asn
140

Tyr Lys Val Val Pro His Ser Val His Leu Glu Pro Tyr Gly Gly His
150 155 160

Trp Ile Asp His Glu Phe Asn Gly Gly Glu Cys Arg Glu Lys Val Cys
P 165 y 170 y g y 175
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Glu Met Lys Gly Asn His Ser Ile Trg Ile Thr Asp Glu Thr Val Gln
185 18 190
His Glu Cys Glu Lys His Ile Glu Glu Val Glu Gly Ile Met Tyr Gly
195 300 205
Asn Ala Pro Arg Gly Asp Ala Ile Tyr Ile Asn Asn Phe Ile Ile Asp
210 215 220
Lys His His Arg Val Tyr Arg Phe Gly Gly Ser Cys Arg Met Lys Phe
2%5 & 2%0 8 235 240
Cys Asn Lys Asp Gly Ile Lys Phe Thr Arg Gly Asp Trp Val Glu Lys
d P ok 250 355
Thr Ala Glu Thr Leu Thr Asn Ile Tyr Ala Asn Ile Pro Glu Cys Ala
260 265 270
Asp Gly Thr Leu Val Ser Gly His Arg Pro Gly Leu Asp Leu Ile Asp
275 280 28g
Thr Val Phe Asn Leu Glu Asn Val Val Glu Tyr Thr Leu Cys Glu Gly
290 295 300
Thr Lys Arg Lys Ile %?3 Asn Gln Glu Lys %ig Thr Ser Val Asp Leu

305 320

Ser Tyr Leu Ala Pro Arg Ile Gly Gly Phe Gly Ser Val Phe Arg Val
[0028] 325 ° ¥ 330 338
Arg Asn Gly Thr Leu Glu Arg Gly Ser Thr Thr Tyr Ile Lys Ile Glu

340 345 TR S8
Val Glu Glg Pro Ile Val Asp Ser Leu Asn Gly Thr Asp Pro Arg Thr
35 360 365
Asn Ala Ser Arg Val Phe Trp Asp Asp Trp Glu Leu Asp Gly Asn Ile

370 7 " I i
Tyr Gln Gly Phe Asn Gly Val Tyr Lys Gly Lys Asp Gly Lys Ile His
355 395 355 400
Ile Pro Leu Asn Met Ile Glu Ser Gly Ile Ile Asp Asp Glu Leu Gln

405 410 415
His Ala Phe Gln Ala Asp Ile Ile Pro His Pro His Tyr Asg Asp Asp
420 425 43
Glu Ile Arg Glu Asp Asp Ile Phe Phe Asp Asn Thr Glg Glu Asn Gly
43 440 44

Asn Pro Val Asp Ala Val Val Glu Trp Val Ser Glg Trp Gly Thr Ser
450 455 46

Leu Lys Phe Phe Gly Thr Thr Leu Val Ala Leu Ile Leu Ile Phe Leu
465 470 475 480
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[0029]

Leu Ile Arg Cys Cys Val Ala Cys Thr Tyr Leu Met Lys Lys Ser Lys
eu fie e hys 4§5 y 490 495

Arg Pro Ala Thr Glu Ser His Glu Met Arg Ser Phe Val
500 505

<210>
<211>
212>
<213>

<2207
<223>

<400> 29
tggaagggct

cacaaggcta
tgacctttgg
acaaaggaga
agagagaagt
gagctgcatc
gctgggggac
atcctgcata
gagcetggga
cttgagtgct
tcagaccctt
agcgaaaggg
ttcegegeea
agceggagget
agatcgcgat
catatagtat
acatcagaag
gaagaactta
gagataaaag
accaccgcac
ttggagaagt
caccaaggca
gttecettggg
ggtacaggee
tattgaggcg
aagaatcctg
ctctggaaaa

29

4555

DNA
Artificial

ml c_featu

4555§e

aattcactce
cttcectgat
atggtgctac
gaacaccagc
gltagagtgg
cggagtactt
tttccaggga
taagcagctg
gctetetgge
tcaagtagtg
ttagtcagtg
aaaccagagg
cggcaagagg
agaaggagag
gggaaaaaat
gggcaagceag
gctgtagaca
gatcattata
acaccaagga
agcaagcgge
gaattatata
aagagaagag
ttcttgegag
agacaattat
caacagcatc
getgtggaaa
ctcatttgea

Trip sEwnv vector

Trlp sEwnv vector

caacgaagac
tagcagaact
aagctagtac
ttgttacaac
aggtttgaca
caagaactgc
ggcgtggeet
ctttttgeet
taactaggga
tgtgccegte
tggaaaatct
agctctcteg
cgaggggeeg
agatgggtgc
tcggttaagg
ggagctagaa
aatactggga
taatacagta
agctttagac
cgetgatett
aatataaagt
tggtgcagag
cagcaggaag
tgtctggtat
tgttgcaact
gatacctaaa

ccactgetgt

aagatatcct
acacaccagg
cagttgagcec
ctgtgagect
geecgectage
tgatatcgag
gggegegact
gtactgggtc
acccactgct
tgttgtgtga
ctagcagtgg
acgcaggact
cgactggtga
gagagcgtca
ccagggggaa
cgattcgcag
cagctacaac
gcaaccctet
aagatagagg
cagacctgga
agtaaaaatt
agaagaaaaga
cactatgggc
agtgcagcag
cacagtctgg
ggatcaacag
geecttggaat

103

.

tgatctgtgg
gccagggatce
agagaagtta
gecatgggatg
atttcatcac
cttgctacaa
ggegaglgge
tctectggtta
taagcctcaa
ctctggtaac
cgececgaaca
cggcttgetg
gtacgccaaa
gtattaageg
agaaaaaata
ttaatcctgg
catcccttca
attgtgtgca
aagagcaaaa
ggaggagata
gaaccattag
gcagtgggaa
gcagcgtcaa
cagaacaatt
ggcatcaage
ctectgggga
getagttgga

atctaccaca
agatatccac
gaagaagcca
gatgacccgg
ggtggcccga
gggactttece
gagccctcag
gaccagatct
taaagctige
tagagatcce
gggacttgaa
aagcgcggaa
aattttgact
ggggagaatt
taaattaaaa
cctgttagaa
gacaggatca
tcaaaggata
caaaagtaag
tgagggacaa
gagtagcacc
taggagcttt
tgacgctgac
tgctgaggge
agctccagge
tttgggatty
gtaataaatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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tctggaacag atttggaatc acacgacctg gatggagtgg gacagagaaa ttaacaatta 1680
cacaagctta atacactcct taattgeaga atcgcaaaac cagcaagaaa agaatgaaca 1740
agaattattg gaattagata aatgggcaag tttgtggaat tggtttaaca taacaaattg 1800
gctgtggtat ataaaattat tcataatgat agtaggaggc ttggtaggtt taagaatagt 1860
ttttgetgta cttictatag tgaatagagt taggcaggga tattcaccat tatcgtttca 1920
gacccacctc ccaacccecga ggggaccega caggceccgaa ggaatagaag aagaaggtgg 1980
agagagagac agagacagat ccattcgatt agtgaacgga tctcgacggt atcgccgaat 2040
tcacaaatgg cagtattcat ccacaatttt aaaagaaaag gggggattgg ggegtacagt 2100
gcaggggaaa gaatagtaga cataatagca acagacatat agactaaaga attacaaaaa 2160
caaattacaa aaattcaaaa ttttcgggtt tattacaggg aéagcagaga tccactttgg 2220
ggcgataage ttgggagttc cgegttacat aacttacggt aaatggeccg cctggetgac 2280
cgcccaacga cccccgecea ttgacgtcaa taatgacgta tgtttccata gtaacgecaa 2340
tagggacttt ccattgacgt caatgggtgg agtatitacg gtaaactgcc cacttggcag 2400
tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac ggtaaatgge 2460
ccgectggea ttatgeccag tacatgaccet tatgggactt tcctacttgg cagtacatcet 2520
acgtattagt catcgctatt accatggtga tgeggttttg gecagtacatc aatgggegtg 2580
gatagcggtt tgactcacgg ggatttccaa gtctccacce cattgacgtc aatgggagtt 2640
tgttttggea ccaaaatcaa cgggactttic caaaatgtcg taacaactcc gecccattga 2700
cgcaaatggg cggtagegcgt gtacggtgeg aggtctatat aagcagaget cgtttagtga 2760

[0030] accgtcagat cgcctggaga cgecatccac getgttttga cctccataga agacaccgac 2820
tctagaggac gtacgatgaé agttgtgtit gtcgtgctat tgcttttggt ggccccaget 2880
tacagcttca actgecttigg aatgagcaac agagacttct tggaaggagt gtctggageca 2940
acatgggtgg atttggttct cgaaggegac agctgegtga ctatcatgtc taaggacaag 3000
cctaccatcg atgtgaagat gatgaatatg gaggeggtca acctggeaga ggtcegeagt 3060
tattgetatt tggctaccgt cagegatcte tccaccaaag ctgegtgece gaccatggga 3120
gaagctcaca atgacaaacg tgctgaccca gettttgtgt gcagacaagg agtggtggac 3180
aggggcteggeg gcaacggetg cggattattt ggcaaaggaa gcattgacac atgcgecaaa 3240
tttgectget ctaccaagge aataggaaga accatcttga aagagaatat caagtacgaa 3300
gtggccattt ttgtccatgg accaactact gtggagtcge acggaaacta ctccacacag 3360
gttggagceca ctcaggcagg gagattcage atcactectg cggegectte atacacacta 3420
aagcttggag aatatggaga ggtgacagtg gactgtgaac cacggtcagg gattgacace 3480
aatgcatact acgtgatgac tgttggaaca aagacgttct tggtccatcg tgagtegttc 3540
atggacctca acctcecttg gagcagtget ggaagtactg tgtggaggaa cagagagacg 3600
ttaatggagt ttgaggaacc acacgccacg aagcagtctg tgatagcatt gggctcacaa 3660
gagggagctc tgcatcaage tttggetgga gecattcctg tgpaattttc aagcaacact 3720
gtcaagttga cgtcgggtca tttgaagtgt agagtgaaga tggaaaaatt gcagttgaag 3780
ggaacaacct atggcgtctg ttcaaagget ttcaagtttc ttgggactce cgcagacaca 3840
ggtcacggca ctgtggtgtt ggaattgcag tacactggea cggatggace ttgcaaagtt 3900
cctatetegt cagtggettc attgeacgac ctaacgccag tgggcagatt ggtcactgtc 3960
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aacccttttg tttcagtgge cacggecaac getaaggtce tgattgaatt ggaaccacce 4020
tttggagact catacatagt ggtgggcaga ggagaacaac agatcaatca ccattggcac 4080
aagtctggaa gcagcattgg caaagccttt acaaccacce tcaaaggage gcagagacta 4140
gecgetctag gagacacage ttgggacttt ggatcagtiig gageggtgtt cacctcagtt 4200
gggaaggctg tctaatgege geggtacctt taagaccaat gacttacaag gcagctgtag 4260
atcttagcca ctttttaaaa gasaaggegg gactggaagg gctaattcac tcccaacgaa 4320
gacaagatcg tcgagagatg ctgcatataa gcagetgett tttgcptgta.ctgggtctct 4380
ctggttagac cagatctgag cctgggaget ctctggctaa ctagggaacc cactgettaa 4440
gectcaataa agettgectt gagtgettca agtagtgtgt geeegtetgt tgtgtgacte 4500
tggtaactag agatccctca gaccctttta gtcagtétéé agéatctcta gecagt 4555
HP iy
HE Miicia
é%gg; Trip GFP
<400> 30
tggaagggct aattcactcc caacgaagac aagatatcct tgatcigtgg atctaccaca 60
cacaaggcta cttccctgat tagcagaact acacaccagg gccagggatc agatatccac 120
tgacctttgg atggtgcectac aagctagtac cagttgagcc agagaagttia gaagaagcca 180
acaaaggaga gaacaccagc ttgttacaac ctgtgagecct gcatgggatg gatgaccegg 240

[0031] agagagaagt gttagagtgg aggtttgaca gccgectage atitcatcac ggtggeecga 300
gagctgecatc cggagtactt caagaactgce tgatatcgag cttgetacaa gggactttce 360
getgggggac tttccaggga ggegtggeet ggegcgggact ggggagtgge gagecectcag 420
atcctgcata taagcagctg ctttttgect gtactgggtc tctctggtta gaccagatct 480
gagcctggga getctetgge taactaggga acccactget taagcctcaa taaagettge 540
cttgagtget tcaagtagtg tgtgcccgte tgttgtgtga ctetggtaac tagagatcee 600
tcagaccctt ttagtcagtg tggaaaatct ctagcagtgg cgeccgaaca gggacttgaa 660
agcgaaagge aaaccagagg agctctctcg acgcaggact cggettgetg aagegegeac 720
ggcaagagge gaggggegge gactggtgag tacgecaaaa attttgacta geggaggeta 780
gaaggagaga gatgggtgcg agagegtcag tattaagegg ggeagaatta gatcgegatg 840
ggaaaaaatt cggttaagge cagggggaaa gamsaaaatat aaattaaaac atatagtatg 900
ggcaagcagg gagctagaac gattcgcagt taatcctgge ctgttagaaa catcagaagg 960
ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 1020
atcattatat aatacagtag caaccctcta ttgtgtgeat caaaggatag agataaaaga 1080
caccaaggaa gctttagaca agatagagga agagcaasac aaaagtaaga ccaccgcaca 1140
gcaageggee getgatcttc agacctggag gaggagatat gagggacaat tggagaagtg 1200
aattatataa atataaagta gtaaaaattg aaccattagg agtagcaccc accaaggcaa 1260
agagaagagt ggtgcagaga gaaaaaagag cagtgggaat aggagctttg ttccttggegt 1320
tcttgggage agcaggaage actatgggeg cagegtcaat gacgetgacg gtacaggeca 1380

105



CN 108114276 A

52

5 &

32/98 T

[0032]

gacaattatt
aacagcatct
ctgtiggaaag
tcatttgcac
tttggaatca
tacactcectt
aattagataa
taaaattatt
tttctatagt
caaccccgag
gagacagatc
agtattcatc
aatagtagac
aattcaaaat
tgggagttce
cccegeecat
cattgacgtce
tatcatatge
tatgceccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggegtg
gectggagac
cccaccggte
cetggtegag
gggegatgee
cgtgeeetgg
cceegaceac
ggagcgceace
cgagggcgac
caacatcctg
cgacaagcag
cagcgtgeag
gctgeeegace
gcgegatcac
cgagectgtac
cacaagtagc

ggaggaggtg

gtctggtata
gttgcaactic
atacctaaag
cactgetgtg
cacgacctgg
aattgaagaa
atgggcaagt
cataatgata
gaatagagtt
gggacccgac
cattcgatta
cacaatttta
ataatagcaa
tttegggttt
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcece
acatgacctt
ccatggtgat
gatttccaag
gggactttee
tacggtgega
geecatccacg
gccaccatgg
ctggacggeg
acctacggca
cccacecteg
atgaagcagce
atcttcttca
accctggtga
gggeacaage
aagaacggca
ctegecgace
aaccactacc
atggtcetge
aagtaaagcg
aatacagcag

ggttttecag

gtgcagcagce
acagtctggg
gatcaacagc
ccttggaatg
atggagtege
tcgcaaaacc
ttgtggaatt
gtaggaggct
aggcagggat
aggcccgaag
gtgaacggat
aaagaaaagg
cagacataca
attacaggga
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
geggtitigg
tetecaccece
aasatgtcgt
ggtctatata
ctgttttgac
tgagcaaggsg
acgtaaacgg
agctgacect
tgaccaccct
acgacttctt
aggacgacgg
accgeatcga
tggagtacaa
tcaaggtgaa
actaccagca
tgagcaccca
tggagttcgt
geeggactet
ctaccaatge

tcacacctca

agaacaattt
gcatcaagca
tectggggat
ctagttggag
acagagaaat
agcaagaaaa
ggtttaacat
tggtaggttt
attcaccatt
gaatagaaga
ctcgacggta
ggggattgege
aactaaagaa
cagcagagat
aatggcccege
gttccecatag
taaactgcce
gtcaatgacg
cctacttgge
cagtacatca
attgacgtca
aacaactccg
agcagagctce
ctccatagaa
cgaggagctg
ccacaagttc
gaagttcatce
gacctacggce
caagtccgee
caactacaag
gctgaaggec
ctacaacagc
cttcaagatc
gaacacccee
gteegeeetg
gaccgeegece
agctcgagac
tgattgtgee
ggtaccttta
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gctgaggect
gcteccaggea
ttggggtiec
taataaatct
taacaattac
gaatgaacaa
aacaaattgg
aagaatagtt
atcgtticag
agaaggtgea
tcgecgaatt
gggtacagtg
ttacaaaaac
ccactttggg
ctggectgace
taacgccaat
acttggcagt
gtaaatggee
agtacatcta
atgggcglgy
atgggagttit
ccceattgac
gtttagtgaa
gacaccgact
ttcaccggeg
agegtgteecg
tgcaccaccg
gtgeagtget
atgcccgaag
acccgegeeg
atcgacttca
cacaacgtct
cgeccacaaca
atcggcegacg
agcaaagacc
gggatcactc
ctagaaaaac
tggctagaag

agaccaatga

attgaggcgc
agaatcctgg
tctggaaaac
ctggaacaga
acaagcttaa
gaattattgg
ctgtggtata
tttgetgtac
acccacctcce
gagagagaca
cacaaatggc
caggggaaag
aaattacaaa
gcgataaget
gcccaacgac
agggactttc
acatcaagtg
cgectggeat
cgtattagtce
atagcggttt
gttttggeac
gcaaatgggce
ccgtcagatce
ctagaggatc
tggtgeccat
gecgagegega
gcaagetgee
tcageegeta
gctacgteca
aggtgaagtt
aggaggacgg
atatcatggc
tcgaggacgg
geeeegtget
ccaacgagaa
tcggcatgga
atggagcaat
cacaagagga

cttacaaggce

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
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agctgtagat cttagccact ttttaaaaga aaagggggga ctggaaggge taattcacte 3780
ccaacgaaga caagatcgtc gagagatget gecatataage agctgetttt tgecttgtact 3840
gggtcictect ggttagacca gatctgagec tgggagctct ctggetaact agggaaccca 3900
ctgcttaage ctcaataaag cttgecettga gtgecttcaag tagtgtgtge ccgtetgttg 3960
tgtgactctg gtaactagag atccctcaga cccttttagt cagtgtggaa aatctctage 4020
agt 4023
<210> 31
<211> 1536
<212> DNA
<213> Vesicular stomatitis virus
<220>
<221> CDS
<222> (1)..(1536)
<400> 31
atg aaa tgc ctg ctc tat ctg gce ttc cte ttt atc é?c gt% aac tgt 48
¥et Lys Cys Leu %eu Tyr Leu Ala Phe %Su Phe Ile Gly Va ?gn Cys
aag ttc acg atc gtg ttt ccc cac aat cag aag gga aac tgg aag aac 96
Lys Phe Thr Ile ga% Phe Pro His Asn Gln Lys gfy Asn Trp Lys Asn

20 25 30
gtc ccg agc aac tac cac tac tge cct age tca age gac ctg aac tgg 144
Val Pro ggr Asn Tyr His Tyr Cgs Pro Ser Ser Ser 4§p Leu Asn Trp
cac aac gac ctg atc ggc acc gct atc cag gtg aag atg cca aag agc 192
[0033] His égn isp Leu Ile 5? ggr ila Ile Gln 5a§ gs Met Pro Lys Ser
cac aag gcc atc caa gcc gac gge tgg atg tgt cac gcc agc aaa tgg 240
His Lys Ala Ile Gln Ala Asp égy Trp Met Cgs His Ala Ser Lys Trp
65 70 7 80
tg acg acg tgc gat ttt cgc tgg tat ggc ccc aag tac atc acc caa 288
%a? Thr Thr Cys Xsp Phe Arg Trp Tyr §§y Pro Lys Tyr Ile ggr Gln
tca atc cgc tca ttt aca ccc agc gtg gag caa tgt aag gag agc atc 336
Ser Ile Arg ?86 Phe Thr Pro Ser 53? glu Gln Cys Lys 51 Ser Ile
ag cag acc aag cag ggg acc tgg ctc aac ccc gge ttc cca ccg caa 384
8 Gln Thr Lys Gln 8§y Thr Trg Leu Asn Pro gfy Phe Pro Pro Gln
115 125
agc tgc gga tac gece acce acc gac gct gag gee gte ate gtg cag 432
Ser Cg 5?& Tyr ﬁla Thr 5a? Sp ila glu Ela al Ile Saf Gln
0 140
tg acc ccg cac cac gtg ctg gtg gac gag tac acc gge gag tgg gt 480
gaf Thr Pro His His a? Leu %af Xs g Tgr Thr gfy Elu Trp %a?
145 150 155 160
at tca cag ttt atc aac gga aag tgt agc aat tac atc tgc ccc acc 528
sp Ser Gln Phe Ile Asn Gly Lys Cys Ser Asn Tyr Ile Cys Pro Thr
165 170 175
tg cac Cc acc acc tgg cac tca gac tat aag gtg aag ggc ctc 576
5a% His Asn Ser Thr Thr Trp His Ser Asp Tyr Lys §af gs g%y Leu
180 185
tge ac agc aat ctg atc tca atg gac atc acc ttc ttt agc gaa ac 624

Cys Sgr Asn Leu Ile Ser Meg sp Ile Thr

107

Phe Phe Ser Glu
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aa ctc tca agc ctc ggg aag ¢ acc ggg ttc cgc agc aat 672
g?y élu Leu Ser Ser Leu g Lys g y Thr gfg Phe Arg Ser Asn

tac ttt gct tac gaa acc ggc gge aag cc tgc aag atg caa tac tgc 720
Tyr Phe Ala Tyr lu é? gf Lys Ala Cgs Lys Met Gln Tyr Cys
225 240

aag cac t cge ctg cca agc gge gtg tgg ttt gag atg get 768
Lys His 55 éfy 5af Agg Leu Pro Sgr ggg §af Trp Phe g Mgg la

at a ac ctg ttc gecc get gee cge tte ccg gaa tge ccc ag gge 816
sp Lag sp Leg Phe Ala Ala Ala Arg Phe Pro glu Cys Pro glu gfy

260 26 270

agc agc atc agce ccc age cag aca tca gtg ga agc.ctg atec 864
Ser Ser %%g Ser la Pro Ser Gln Thr Ser 5a§ xs %a r Leu Ile

cag gat gtg gaa cgc atc ctg gac tac agc ctg tgt cag acg tgg 912
Gln As §af glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln élu Thr Trp

29 295

agc aag atc cge a ctg cct atc age cce at ctc agc tac 960
Ser Lys Ile Arg 1a g Leu Pro Ile Ser Pro §af ﬁsp Leu Ser T§r
305 15 315 320

g g cca aag aac cca ggc acce gfa cce ﬁcc ttt aca atc atc aac 1008
eu Ala Pro Lys égg Pro Gly Thr Phe Thr Ile %%g Asn

é%c acc ctg aag tac ttt gaa aca cgc tac atc cgc atc gcc 1056
y Thr Leu Lys Tyr Phe Glu Thr Tyr Ile Arg a s Ile Ala

340 34§ 8

¢t ccc atc ctc tca cge tg t ¢ atg atc tca ggg acg acc acg 1104

4 ila Pro Ile Leu Ser Arg Met 6af 8§y Met Ile Ser gf Thr Thr Thr
[0034] 355 360

ag cgc ag ctg tgg gat gac tgg ccg tat at gtg gag atc 1152

g glu Leu Trp Asp ng Trp la Pro Tyr Glu Asp 5a§ élu Ile
380

a cct aa ctg cge aca tca a g tac aag ttc ccg ctg 1200
g g Pro Asn g?y 5a§ Leu Arg Thr Ser Ser §§g Tyr Lys Phe Pro Leu
38 390 400

tac atg atc gge cac ggc atg ctg gac age gac ctg cac ctc age teca 1248
Tyr Met Ile Efy HlS gf Met Leu Asp Ser ﬁsp Leg His Leu §§g Ser

aag cag tc ttt gag cac cca cac atc cag cC agc cag 1296
Lys Ala G a0 Phe El His Pro g%g Ile Gln Xla Ser Gln

ctec cce aa agc ctg tic ttt gga gat aca ggg ctc agc aag 1344
Leu Pro sg sp 5 Ser Leu zhe Phe gf sp Thr gf Leu Ser Lys

aac ccc atc gag ctg gtc gag gge tegg ttc tca age tgg aag age age 1392
Asn Pro Ile élu Leu §a1 5 Efy Trp Phe Ser Ser Trp Lys Ser Ser

450 455 460

atc gct tca ttt ttt tte ate atc 5 ¢ ctc atc atc 6Tg ctg ttt ctg 1440
Ile Ala Ser Phe Phe Phe Ile Ile Gly Leu Ile Ile Gly Leu Phe Leu
65 470 480

tg ctg cgc c atc cac ctg tgc atc aag ctg aag cac acc aag 1488
gaf Leu Ar 5 ggg Ile His Leu Cys iég Lys Leu Lys His Thr Lys

C cag atc tat acc g taa 1536

Lys Arg Gln Iée Tyr Thr

p Ile

lu Met Asn Arg Le

ac atc Eag atg aat cgc Ctlg1 ‘g’§§ Lys
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[0035]

210> 32

211> 511

<212> PRT . .
<213> Vesicular stomatitis virus

<400> 32
¥et Lys Cys Leu %eu Tyr Leu Ala Phe %Su Phe Ile Gly Val ?gn Cys
Lys Phe Thr Ile Val Phe Pro His Asn GIn Lys Gly Asn Trp Lys Asn
20 25 30
Val Pro Ser Asn Tyr His Tyr Cﬁs Pro Ser Ser Ser Asp Leu Asn Trp
35 4 e 45
His Asn Asp Leu Ile Gly Thr Ala Ile Gln Val Lgs Met Pro Lys Ser
50 55 6
His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ser Lys Tr
65 Y 70 pELy P 7% y 80p
Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyr Ile Thr Gln
y 859 g p ly 90y y y a5
Ser Ile Arg Ser Phe Thr Pro Ser Val Glu Gln Cys Lys Glu Ser Ile
100 105 110
Glu Gln Thr Lys Gln Gly Thr Trp Leu Asn Pro Gly Phe Pro Pro Gln
115 128 125
Ser Cgs Gly Tyr Ala Thr Val Thr Asp Ala Glu Ala Val Ile Val Gln
130 135 140
Val Thr Pro His His Val Leu Val Asp Glu Tgr Thr Gly Glu Trp Val
145 150 155 160
Asp Ser Gln Phe Ile Asn Gly Lys Cys Ser Asn Tyr Ile Cys Pro Thr
165 170 175
Val His Asn Ser Thr Thr Trp His Ser Asp Tyr Lys Val Lys Gly Leu
180 P 185 payr Ly 130 y
Cys Asp Ser Asn Leu Ile Ser Met Asp Ile Thr Phe Phe Ser Glu Asp
195 200 205
Gly Glu Leu Ser Ser Leu Glg Lys Glu Gly Thr Glg Phe Arg Ser Asn
210 21 22
Tyr Phe Ala Tyr Glu Thr Gly Gly Lys Ala Cys Lys Met Gln Tyr Cys
255 E R a0 335 7 340
Lys His Trp Gly Val Arg Leu Pro Ser Gly Val Trp Phe Glu Met Ala
y L 245 g 255 P 255

Asp Lys Asp Leu Phe Ala Ala Ala Arg Phe Pro Glu Cys Pro Glu Gly
260 26 270

Ser Ser Ile Ser Ala Pro Ser Gln Thr Ser Val Asp Val Ser Leu Ile
275 280 285
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[0036]

Gln Asg Val Glu Arg Ile Leu
29 295

Ser Lys 1le Arg Ala Gly Leu
305 315

Leu Ala Pro Lys Asn Pro Gly
325

Gly Thr Leu Lys Tyr Phe Glu
340 y

Ala Pro Ile Leu Ser Arg Met

355
Glu Arg Glu Leu Trp Asp As
370 PRSP 578

Gly Pro Asn Gly Val Leu Arg
385 390

Tyr Met 1le Gly His Gly Met
405
Lys Ala Gln Val Phe Glu His
420
Leu Pro Asp Asp Glu Ser Leu
438
Asn Pro Ile Glu Leu Val Glu
450 455

Ile Ala Ser Phe Phe Phe Ile
465 470

Val Leu Arg Val Glg Ile His
48
Lys Arg Gln Ile Tyr Thr Asp
500

> 33
> 1554
2
>

DNA 3 - 3
Vesicular stomatitis

S
222> (1§..(1554)

<400> 33
atg ctg tca tat ctg atc ttt
Met Leu Ser Tyr %eu Ile Phe

aag atc ttc cca

Lys Ile

Asp

Pro

Thr

Thr

Val

360

Trp

Thr

Leu

Pro

Phe

440

Gly

Ile

Leu

Ile

Tyr Ser Leu C&s Gln Glu Thr Trp
300
Tle Ser Pro Val Asp Leu Ser Tyr
315 3%0
Gly Pro Ala Phe Thr Ile Ile Asn
330 . 335
Arg Tyr Ile Arg Val Asp Ile Ala
, 350

34

Gly Met Ilélser Glg Thr Thr Thr
36

.®
ik

Ala Pro-Tyr Glu Asp Val Glu Ile
380
Ser Ser Gly Tyr Lys Phe Pro Leu
39% 400
Asp Ser Asp Leu His Leu Ser Ser
410 415
His Ile Gln Asp Ala Ala Ser Gln
425 430
Phe Gly Asp Thr Gly Leu Ser Lys
445
Trp Phe Ser Ser Trp Lys Ser Ser
460
Gly Leu Ile Ile Gly Leu Phe Leu
475 480

Cys Ile Lys Leu Lys His Thr Lys
¥S 490 S TS 498

Glu Met Asn Arg Leu Gly Lys
505 € 518 y

virus

fia

caa

aa atc
lu Ile %af Phe Pro Gln gés Thr Thr

feu §§2 a5 85 Bro Tie fﬁﬁ &ty

cac acc aca ggg gac tgg aag cgc
gf isp Trp Lys Arg

110

48
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[0037]

A

cac
His

ctec
Leu
5

atg
Met

age
Ser

aag
Lys

tca
Ser

fal
145

ac
Sp

fat

tgc
Cys

é1u
tac

25

cgce
Arg

cce
Pro

9t
50

aca acg cac
Thr Thr His

cac gag
His Glu
35

acg ca
Thr Glg

aca acc tgc
Thr Thr Cys

cac aat
His Asn
100

atc
Ile

tca tac aag
Ser Tyr Lys
115

chs B8y Tor

Cys
130
aca ccc cac
Thr Pro His

cac tte
His Phe

cce
Pro

cac aac agc
His Asn Ser
180

agc caa ctg
Ser Gln Leu
195

it
210

ttt
Phe

atc acc
Ile Thr

ccg tac
Pro Tyr

Lys Cin &ty

cCcg

ac ctg
Pro

sp Leu
P 260

at ctg tca
sp Leu Ser
275

¢ ctc atc
Ser Leu Ile
290

aac aca tgg
Asn Thr Trp

ctg agc tat

tac
Tyr

acc
Thr

caa
Gln

at
Sp
85

&1

at
Sp

&ty

tca
Ser

atc
165

acc
Thr

ttt
Phe

age
Ser

atc
Ile S

tat

y Tyr

245

ac
Sp

tca
Ser

age
Ser

agc
Ser

ctc

Leu Ser Tyr Leu

atc atc aac

325
888

aac tac tgc ccg acc tca
Asn Tyr C%s Pro Thr Ser

&ty fat B9 Lot

tgc
e

ttt cgc tgg tat ggec ccc
Phe Arg Trp Tyr gfy Pro

atc cct
Ile Pro

a Efc ttc atg

tc
al y Phe Met
70

aa cca acc gac tac .cag
lu Pro Thr 185 Tyr Gln

&% Gaf Ser Phe Asn Pro
Hhr M Thr £ep Ala &1
fai fve Faf £5p Ei0 %g?
150 155
&5 & A% Os Lys By

tgg ttt acg tca tca
Lys rp Phe ng Ser Ser

The Leu faf Cfy £y
200
ﬁg% g;c cte ceg gag

Leu Pro
agc acc a atc
er Thr 5 g y Ile

atc
Ile

aca
Thr

tgt
255

ctg

Leu

aag ctg aag aat
Lys Leu Lys Asn iag

aag acc gtc cgce ctg

Lys Thr Val Arg gap Leu

agc atc atc acc ccc gga
fhr Pro &1

Ser Ile Ile
280

at gtg gag cgc atc ctc
ga% glg Agg Ile Leu

[y T £ 6 &

&8y Fro £55 Kon Bro &y

agc ctg cac tac ttt aca

111

iac aag aat agc
sp Lys Asn Ser

acc atg ccc aag ggg
ggr Met Pro Lys g?y

cac age gct ctc tgg
His Ser la Leu ggp

atc acg cac

aag tac
Ile Thr His
95

Lys Tyr

ctc gaa gce atc
Leu glu la Ile
110

cCg ccc caa
Pro Pro Gln

&s
5?0 tte
y

Phe
125

atc
Ile

CcC ¢ac
la His
140

aca ggc gaa LgE atc
Thr E?y lu Trp {ég

caa atc tgc
Gln Ile Cys

= B &5 86 &

ttc ttt age
Phe Phe Ser

gag acce
lu Thr
175

ac agce
sp Ser

iy fe kfe S6¢ Aon

ttt tge

aag atg cct
Phe Cys
240

Lys Met Pro

tgg ttc cag atc atg
Tep Phe Gln e liet

aag gac
Lys Asp

cCC cac atc
Pro His Ile
270

aa cac ﬁcc acg
1u H1s la Thr

ac tac §Ct ctc tge
s8 Tyr Ala Leu Cys

aa ccc atc acc cca gt
lu Pro Ile Thr Pro 5a§
5 320

of 8 B faf ric

agc aag tat ctg cge

Faf The

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056
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Thr Ile Ile Asn Gly Ser Leu His Tyr Phe Thr Ser Lys Tgr Leu Arg
340 345 350

ag ctc gaa agc cca gtc atc ccc cge atg gag gge aag gt 1104
%a? glu Leu glu Ser Pro Val %%e Pro Arg Met 51 5?& ys V. la

g acc cgc atc gtg cge cag ctg tgg gac cag tgg ttc cct ttt gge 1152
5 Thr Arg Ile gaf Arg 3%5 Leu Trp ﬁsp Gln Tr8 Phe Pro Phe éfy

ag gtg gaa atc ggc ccc aac ggc gtg ctg aag acc aag caa gga tat 1200
élu §a§ Elu Ile E?y Pro Asn éfy 5af Leu Lgs Thr Lys Gln g y Tﬁr
385 390 400

aag ttc ccg ctg cac atc atc ggg acg ggc gaa gig gac agc gat atc 1248
Lys Phe Pro Leu His Ile Ile gf Thr g?y u §a§ Esp Ser sg Ile

405 410
aag atg gag cgc gtg gtc aag cac tgg gag cac cca cac aic 1296
Lys Met Glu Ars 6a? gal Lys His 255 glu His Pro. His Ile 5

ct cag acc ttt ctc aag aag gac gat acc gfc §tc ctg tat tac 1344

la Gln Thr Phe Leu Lys Lys 58 sp Thr Gly al Leu Tyr Tyr
435 44

g gatl acg gga gtg agc aag aac cct ag ctg c tgg 1392
g?y gg Thr Efy saf Ser k g Asn Pro 5af glu Leu §a§ é é?y Trp

ttc agc gga tgg cgCc tca age ctg atg ggc gtg ctg gee gte atc ate 1440
Phe Ser %% Trp Arg Ser Ser Leu Met gfy 5af Leu ila al Ile Ile
465 470 475 480

a ttt gtg atc ctg atg ttc ctc atc aag ctg atc gge ctg tca 1488
5§y Phe ga% Ile Leu Met Phe Leu Ile Lgs Leu Ile g? 5a§ Leu Ser

[0038] 485

agc ctg ttc cgc cct aag cgec cge cca atc tac aag agc 5 Eag 1536
Ser Leu Phe Arg Pro Lys Arg Arg Pro Ile Tyr Lys Ser sg lu

c taa 1554

g cac
Met ila Hls Phe Arg

<210> 34

211> 517
<212> PRT
213>

<400> 34

Vesicular stomatitis

virus

%et Leu Ser Tyr %eu Ile Phe Ala Leu ?%a Val Ser Pro Ile %gu Gly

Lys Ile Glu %%e Val Phe Pro Gln g%s Thr Thr Gly Asp gsp Lys Arg

Val Pro His Glu Tyr Asn Tyr Cys Pro Thr Ser Ala Asp Lys Asn Ser
35 D 45

His géy Thr Gln Thr Gly %%e Pro VYal Glu Leu ggr Met Pro Lys Gly

Leu Thr Thr His Gln Val Glu Gly Phe Met Cgs His Ser Ala Leu Trp
65 70 7 80

Met Thr Thr Cys ggp Phe Arg Trp Tyr S%y Pro Lys Tyr Ile ggr His
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[0039]

Ser Ile His Asn Glu Glu Pro Thr Asg Tyr Gln Cys Leu Glu Ala Ile
100 10 110
Lys Ser Tyr Lys Asp Gly Val Ser Phe Asn Pro Gly Phe Pro Pro Gln
115 120 125
Ser Cgs Gly Tyr Gly Thr Val Thr Asp Ala Glu Ala His Ile Val Thr
130 135 140
Val Thr Pro His Ser Val Lys Val Asp Glu Tgr Thr Gly Glu Trp Ile
145 150 155 160
Asp Pro His Phe Ile Gly Gly Arg Cys Lys Gly Gln Ile Cys Glu Thr
165 170 175
Val His Asn Ser Thr Lys Trp Phe Thr Ser Ser Asp Gly Glu Ser Val
180 185 190
Cys Ser Gln Leu Phe Thr Leu Val Gly Gly lle Phe Phe Ser Asp Ser
195 200 205
Glu Glu Ile Thr Ser Met g%g Leu Pro Glu Thr Gly Ile Arg Ser Asn

210 22

Tyr Phe Pro Tyr Ile Ser Thr Glu Gly Ile Cgs Lys Met Pro Phe Cys
225 230 235 240

Arg Lys Gln Gly Tyr Lys Leu Lys Asn Asp Leu Trp Phe Gln Ile Met
y y 245 y Y 258 P 255

Asp Pro Asp Leu Asp Lys Thr Val Arg Asp Leu Pro His Ile Lys As

P P 260 pLy 26% P 270 d P

Cys Asp Leu Ser Ser Ser Ile Ile Thr Pro Gly Glu His Ala Thr Asp
275 280 285

Ile Ser Leu Ile Ser Asp Val Glu Arg Ile Leu Asg Tyr Ala Leu Cys

290 295 30

Gln Asn Thr Trp Ser Lys Ile Glu Ser Gly Glu Pro Ile Thr Pro Val

305 310 315 320

Asp Leu Ser Tyr Leu Gly Pro Lys Asn Pro Gly Val Gly Pro Val Phe

P YT gg5 by Fro Lys AShagf v O 355
Thr Ile Ile Asn Gly Ser Leu His Tyr Phe Thr Ser Lys Tgr Leu Arg
340 345 350

Val Glu Leu Glu Ser Pro Val Ile Pro Arg Met Glu Glg Lys Val Ala

355 360 36

Gly Thr Arg Ile Val Arg Gln Leu Trp Asp Gln Trp Phe Pro Phe Gly
Y310 'E § g U TP ASP N o8

Glu Val Glu Ile Gly Pro Asn Gly Val Leu Lgs Thr Lys Gln Gly Tgr
385 390 395 400
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[0040]

Lys Phe Pro Leu His Ile Ile Gly Thr Gly Glu Val Asp Ser Asg Ile
405 410 41

Lys Met Glu Arg Val Val Lys His Trp Glu His Pro His Ile Glu Ala
428 425 430

Ala Gln Thr Phe Leu Lys Lys Asp Asp Thr Gly Glu Val Leu Tyr Tyr
435 y 448 P 445

Gly Asg Thr Gly Val Ser Lgs Asn Pro Val Glu Leu Val Glu Gly Trp
45 455 460

Phe Ser Gly Trp Arg Ser Ser Leu Met Gly Val Leu Ala Val Ile Ile
465 470 475 480

Gly Phe Val Ile Leu Met Phe Leu Ile Lgs Leu Ile Gly Val Leu Ser
485 490 495

Ser Leu Phe Arg Pro Lys Arg Arg Pro Ile Tyr Lys Ser Asp Val Glu
505 y g e 505 y 518

Met Ala His Phe Arg
515

<210
211>
<212>
213>

220>
<221>
<222>

<400>

ggecgegeegg atcctgateca gecace atg acc age age gtg acc ate age
%et Thr Ser Ser gag

35

1618

DNA '
Vesicular stomatitis virus

CDS
27).. (1598)
35

gtf ctg ctg atc age ttc atc ace cce
¥8 Leu Leu Ile Ser gge Ile Thr Pro

cc ttc ccc gag aac acc aag ctg gac
la Phe Pro Glu Asn Thr Lys Leu Asp

30

acc cgg tac tge ccc atg

Thr

6In &1

C ggc gag
Arg Tyr ggs Pro Met gfy gfy §%u

a gag agc ttc ctg age age acc
u 6&u Sgr Phe Leu Ser ggr Thr

aag agc gac g c ttc ctg tge cac gee

Lys Ser Asp
75

ac ttc cgg tgg tac gge ccc aag tac
sp Phe Arg Trp Tyr §5

90

y Phe Leu Cys His Ala
&)

y Pro Lys Tyr

atc aag ccc acc aga agc gac tge gac
Ile Lys Pro Thr ?{8 Ser Asp Cys Asp

agc ggec acc ctg gtg tce ctg gge tte

ctg t

ac agc tac ctg

Leu Tyr Ser Tyr Leu
20

tgg aag ccc §§§ acc

Trp L
35

tgg t

Trp Phe Le

Pro tle Gy Kla Tir P

la L

ys Pro Thr

tt ctg gaa ccc
u Elu ggo

fTa 158 155 Waf Thr

atc acc cac agc
Ile Thr Hi
100

Thr £
115

85
a
is Ser I

cCc ctg gcc

Thr Ile Ser

agc
Ser

aag
°

&y L

cCcC
ro

acc
Thr

af

att
Ile
25

aac
Asn

ctg
eu

agc
Ser

tge
Cys

aac
Asn
105

tct tac aag

la Leu Ala Ser Tyr Lys
1 7

cct ccc gag age tge gge tac

114

53

101

149

197

245

293

341

389

437
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Ser Gly Thr %gg Val Ser Leu Gly ggg Pro Pro Glu Ser ?gg Gly Tyr
cc agc acc gac agc gag ttc ctg att atg att acc ccc cac 485
ila Ser §a% Thr Asp Ser é fgs §a§ Ile Met Ile Thr Pro His
cac gt C gtg gac gac tac cgg ggce cac tgg gtg gac cct ctg tte 533
His §a? gfy Va? Esp sp Tyr Arg E y His Trp 5a? isp Pro Leu Phe
155 160 165
t a ggg gaa tgc gac cag agce tac tgc gat acc atc cac aac tcc 581
5a? g?y éfy u Cys ﬁ Gln Ser Tyr Cys Asp Thr Ile His Asn Ser
170 g 188 185
agc gtg tgg att ccc gcc gac cag acc aag aag aac atc tge ggc cag 629
Ser §a§ Trp Ile ?gg ﬁla sp Gln Thr %ég Lys Asn Ile Cys 8%5 Gin
age ttc acc cct ctg acc gtg acc tac gac aag acc.aaa ag 677
Ser Phe Thr ggg Leu Thr §a§ Thr gaf ﬁla Tyr Asp Lys g?g Lys 8
att gcc gec gga ggg atc gtg ttc aag agc aag tac cac agce cac atg 725
Ile Ala Ala g?y g%y Ile §a§ Phe Lys Ser Lys Tyr His Ser His Met
220 225 230
aa gge gec agg acc tge aga ctg tcc tac tgec gge cgg aac gge atc 773
lu gfg la Arg Thr Cys Arg Leu Ser Tyr Cys g? Arg Asn gfy Ile
23 24 24
aag ttc ccc aac ggc gag tgg gtg tcc ctg atg ctg aag ctg cgg age 821
Lgs Phe Pro Asn 5? élu Trp 5a§ Ser Leu Met Leu Lys Leu Arg er
250 255 260 265
aag cgg aac ctg tac ttc ccc tge ctg aag atg tge ccc acc gge ate 869
Lys Arg Asn Leu T 2¥5 Phe Pro Cys Leu %;5 s Met Cys Pro Thr §§ Ile
[0041] cgg g%c gag atc tac ccc agec atc aga tgg Ecc cag §t§ ctg acc agce 917
Arg Gly Glu %ég Tyr Pro Ser Ile ggg Trp Ala Gln Va ggg Thr Ser
ag atc cag aga atc ctg gac tac agc ctg tgc cag aac acc tgg ac 965
5 Ile Gln Arg Ile Leu Asp Tyr Ser Leu Cys Gln Asn Thr Trp
300 385 310
aag ag cgg aaa gag ccc ctg agc ccc ctg gac ctg age tac ctg 1013
Lys %a? 5 lu Arg Lys Glu 558 Leu Ser Pro Leu 3§g Leu Ser Tyr Leu
CcC agc aag tcc ccc gge aag gge ctg gec tac acc gtg atc aa C 1061
la Ser Lys Ser Pro 5? Lys Efy Leu Ala Tyr Thr Val Ile Asn é?
330 g 340 g
acc ctg agc ttc gcec cac acc aga tac cgg atg tgg atc c 1109
Thr Leu Ser Phe K%S His Thr Arg T ggg Arg Met Trp Ile 8 g§
cce ctg aaa ag cCC aag ggc aag aga ag agc ccc age gge ate 1157
Pro §a§ Leu ys 8 1u Pro Lys gf Lgs glu Ser Pro 3$§ 5fy Ile
agc agec gac atc tgg acc cag tgg ttc aag tac ggc gac atg gaa atc 1205
Ser Ser sg Ile Trp Gln T rg he Lys Tyr gf 38 Met Elu Ile
38
C ccce aac c ctg ctg aaa aca gcc gge gga tac aag ttt c 1253
5? ro Asn gf Leg Leg as Thr ﬁla E?y éfy gr Lyg Phe Pro Trp
cac ctg atc ggc c atc gtg gac aac gag ctg cac gag ctg tcc 1301
2%8 Leu Ile éfy Met 5 g Ile gaf sp Asn glu Leu His Elu Leu S eg
Eag cc aac ccc ctg gat cac ccc cag ctg ccc cac icc cag agc att 1349
Ela Asn Pro Leu Asp His Pro Gln Leu Pro His Ala Gln Ser Ile
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430 435 440
CC gac gac agc gag gaa atc ttc ttc ggc gac acc agc aag 1397
la Asp Asp zgg 5 lu Ile Phe Phe g% sp Thr g%y §a§ Ser Lys
aac ccc gt ctg gtg aca ggc tgg tic acc age tgg aaa ag agc 1445
Asn Pro Val Glu Leu gaf Thr g?g Trp Phe Thr Ser TrB lu Ser
460
ctg gcc gee gga tect tge ccc gac ctg cgg tge cee cet ctg tic cec 1493
Leu g%g g? Ser Cys Pro isp Leu Arg Cys Prg Pro Leu Phe Pro
c atc gtg tac tac ctg cag aaa gcc cag atg aa cgg c 1541
8§6 Ile Va% Tyr Tyr Lgu Gln Lys Ala Gln Met g é? é
cgg age gac age ttc gag atg cgg atc ttc aag ccc aac aac atg cgg 1589
Arg Ser ﬁsp Ser Phe glu Met Arg Ile Phe Lys Pro Asn Asn %88 Arg
1618

ﬁcc aga etf tgatgagaat tcttaattaa
la Arg Va

<210> 36

<211> 524

<212> PRT o .
<213> Vesicular stomatitis virus

<400> 36

¥et Thr Ser Ser gal Thr 1le Ser Val

[0042] Thr Pro Leu T&r Ser Tyr Leu Ser Ile
2 25
Leu Asp Trp Lys Pro Val Thr Lys Asn
P 35p y 45
Gly Glu Trp Phe Leu Glu Pro Gly Leu
50 55
Ser Thr Pro Ile Gly Ala Thr Pro Ser
65 70
His Ala Ala Lys ggp Val Thr Thr Cys
Lys Tyr Ile Thr His Ser Ile His Asn
100 105
Cys Asp Thr Ala Leu Ala Ser Tyr Lys
Y P 115 150 Y
Gly Phe Pro Pro Glu Ser Cys Gly Tyr
130 1§5 ¥
Phe
145

Leu Val Ile Met {%8 Thr Pro His

Arg Gly His Trp Yg% Asp Pro Leu Phe

Val Leu Leu 1le Ser Phe Ile
10 15

Ala Phe Pro Glu ggn Thr Lys
Thr Arg Tyr ggs Pro Met Gly
Gln Glu g%u Ser Phe Leu Ser
Lys Ser Asp Gly Phe Leu Cys

75 P 85

Asp Phe Arg Trp Tyr Gly Pro
90p g 1Ip 1y 95y

Ile Lys Pro Thr Arg Ser Asp

11
Ser Gly Thr Leu Val Ser Leu
125
Ala Ser Yzé Thr Asp Ser Glu

His Val Gly Val Asp Asp Tyr
155 Y p Asp 1%0

Val Gly Gly Glu Cys Asp Gln
170 17g
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[0043]

Ser Tyr Cys Asp Thr Ile His Asn Ser Ser Val Trp Ile Pro Ala Asp
188 185 190
Gln Thr Lys Lys Asn Ile Cys Gly Gln Ser Phe Thr Pro Leu Thr Val
155 20 205
Thr Val Ala Tyr Asp Lys Thr Lys Glu Ile Ala Ala Gly Gly Ile Val
210 215 220
Phe Lys Ser Lys Tyr His Ser His Met Glu Gly Ala Arg Thr Cys Ar
225 ys oy 230 23% 248
Leu Ser Tyr Cys Gly Arg Asn Gly Ile Lys Phe Pro Asn Gly Glu Trp
i 24% y ZgO : . 255
Val Ser Leu Met Leu Lys Leu Arg Ser Lys Arg Asn Leu T;r Phe Pro
260 265 270
Cys Leu Lys Met Cys Pro Thr Gly Ile Arg Gly Glu Ile Tyr Pro Ser
2%5 y 2 g 285 Y
[le Ars Trp Ala Gln Val Leu Thr Ser Glu Ile Gln Arg Ile Leu Asp
29 295 300
Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Glu Arg Lys Glu Pro
355 d 310 pAsp LY 315 i 320
Leu Ser Pro Leu Asg Leu Ser Tyr Leu Ala Ser Lys Ser Pro Glg Lys
32 330 33
Gly Leu Ala Tyr Thr Val Ile Asn Gly Thr Leu Ser Phe Ala His Thr
340 34% 350
Arg Tyr Val Arg Met Trp Ile Asp Gly Pro Val Leu Lys Glu Pro Lys
355 & P 368 y 3%5 y
Gly L;s Arg Glu Ser Pro Ser Gly Ile Ser Ser ASB Ile Trp Thr Gln
370 375 38
Trp Phe Lys Tyr Gly Asp Met Glu Ile Gly Pro Asn Gly Leu Leu Lys
38g 398 395 480
Thr Ala Gly Gly Tyr Lys Phe Pro Trp His Leu Ile Gly Met Gly Ile
Y 4b5 P 410 418
Val Asp Asn Glu Leu His Glu Leu Ser Glu Ala Asn Pro Leu Asp His
420 425 430
Pro Gln Leu Pro His Ala Gln Ser Ile Ala Asp Asp Ser Glu Glu Ile
435 440 445

Phe Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Val Glu Leu Val Thr
450 455 460

Glg Trp Phe Thr Ser Trg Lys Glu Ser Leu Ala Ala Gly Ser Cys Pro
46 47 475 480

117



CN 108114276 A

F 5 &

44/98 7T

[0044]

Asp Leu Arg Cys Pro Pro Leu Phe Pro Gly Ile Val Tyr Tyr Leu Gln
P R 430 495

Lys Ala Gln Met Glu Glu Arg Gly Glu Arg Ser Asp Ser Phe Glu Met
500 505 510

Arg Ile

<210>
<211>
<212»
<213>

<220>
<221>
<222>

<400>

ggecgegeegg atcctgatca gecace atg aac ttt ctg ctg ctg aca tte atc
¥et Asn Phe Leu %eu Leu Thr Phe Ile

Vaf Lot

agc cag
Ser Gln

cce agce
Pro Ser

atg aag

Met Lys
60

tgg atg
Trp Met
75

tac C
ggr gﬁy

ser &1t

atg agc
Met Ser

ac agc
sp Ser

ac
sp lu

tgc ag
%5 bl

agc gac
Ser Asp

5? Ile

u Gln Cys

Phe Lys Pro Asn Asn Met Arg Ala Arg Val
515 520

37

1582

DNA - - - .
Vesicular stomatitis virus

CDS
@n..
37

(1568)

cct ctg tgc age cac gec aag ttc age atc
Pro Leu Cys lgr His ﬁla Lys Phe ggr Ile

aag gge aac tgg aag aac gtg ccc age age
Lys E%y égn Trp Lys Asn 5af ggo Ser Ser

agc agc gac cag aac tgg cac aac gac ctg c
Asn Asp Leu Le

Ser Ser Asp Gln Asn Trp His
45 50

§t§ aaa atg ccc aag acc cac aag gec att
al Lys Met Pro Lys Tgr His Lys Ala Ile

tgc cac gcc gec aag tgg atc acc acc tge
Cys His Ala Ala Lgs Trp Ile Thr Thr Cgs

ccc aag tac atc acc cac agc atc cac tec
Pro Lys Tyr %%e Thr His Ser Ile ?68 Ser

acc aag

cag tgc aaa 51 agc atc aag a¢
u r Lys

cag
yS Ser Ile Lys Gln
110 115

cce ¢ ttc cca ccc cag aac tgc ¢ tac
Pro ?gg Phe Pro Pro Gln Asn Cys éfy Tyr

of fis Faf Faf f ¢is i
140 145

g tac acc ggc gag tgg atc gac agc cag ttc
Tyr Thr gfy 81u Trg Ile sp Ser Gln Phe

mé%%ﬁﬁ%ﬁ%%

KCC acc

acc ccc cac
Thr Pro His

Tir Tye 5af e &5y Lot &s £ ksp

acc ttt ttc agc Cc aag aaa gag
Thr Phe Phe Ser 8% Lys Lys 61

118

§t§ ttc ccc cag
al Phe Pro gén

tac cac tac tgc
Tyr His Zsr Cys

tg c atc acc
u §5y Ile Thr

Gin Ki Ta Ksp &1y

ac ttc cgg tgg
isp Phe Arg Trp

atc cag ccc acc
Ile Gln Pro ng

cag ggc acc tgg
Gln 5 y Thr Trp
120

igc %cc 6tf acc
a i a
ﬁ?: RERA K

cce aac ggc aag
Pro Asn gfy Lys

i Baf 15 Ty

fei faf £3 Xsp Thr

tcc atc ggc aag

u Ser Ile 5%y Lys

53

101

149

197

245

293

341

389

437

485

533

581

629

677
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205 210 215
cce aac acc gge tac aga agc aac tac ttc gee tac gag aag gge gac 725
Pro Asn Thr 5%y Tyr Arg Ser Asn Tyr Phe ﬁla Tyr 8lu Lys g?
225 230
aaa gtg tgc aag atg aac tac tgc aag cat cc a agg ctg cct 773
Lys §a§ Cys Lys Met Asn Tyr Cys Lys His g%g §a§ Arg Leu Pro
235 240
agce c gtg tgg ttc gag ttc gt ac cag gac gtg tac gcc gcc gec 821
Ser E?y %a? Trp Phe glu Phe §a§ sp Gln s $a§ Tyr Ala Ala Ala
250 255 . 265
aag ctg ccc gag tge ccc gt ¢ gce acc atc agc ccc acc cag 869
Lys Leu Pro glu C;s Pro 5a? g? ﬁ a Thr Ile Ser 1a Pro Thr Gln
275 280
acc agc agc ctg atc ctg gac g aga atc ctg gac 917
Thr Ser gaf E §af Ser Leu Ile Leu Asp Saf glu Arg Ile Leu Asp
290 295
tac tct ctg tgt cag acc tgg tcc aag atc aga tcc aag cag ccc 965
Tyr Ser Leu Cys Gln lu Thr Tr Ser Lys Ile Arg Ser Lys Gln Pro
300 310
gtg agc cct gtg gac ctg agc tac ctg gcc cct aag aac ¢cc gge acce 1013
Va% er Pro §a? Leu Ser Tyr Leu Ala Pro Lgs Asn Pro g?y Thr
315 320 325
E%C cct gec ttc acc atc atc aac gfc acc ctg aag tac ttc gag aca 1061
Pro Ala Phe Thr Ile Ile Asn Gly Thr Leu Lys Tyr Phe Glu Thr
335 340 345
cgg tac atc cgg atc gac atc gac aac ccc atc atc agc aag atg §t§ 1109
Arg Tyr Ile Arg 1le Asp Ile Asp Asn Pro Ile Ile Ser Lys Met Va
350 355 360
[0045] c aag atc agc ggc agc cag acc gag cgg gag Ctg tgg acc gag tgg 1157
gfy Lys Ile Ser Ef Ser Gln Thr glu Arg gl Leu Trp Thr élu Trp

365 370 375

Phe Pro ?Z‘Z%c; 1t & Vat & ‘i“‘é By Pro Aen &1y 1 zég ity 0

cct acc g ¢ tac aag ttc ccc ctg ttc atg atc gfc cac ET atg ctg 1253
y

Pro Thr Gly Tyr Lys Phe Pro Leu Phe Met Ile His Met Leu
395 400 40

¢ agc gac ctg cac aag acc tcc cag gcc gag ttc gag cac ccc 1301
58 Ser ﬁsp Leu His Lys Thr Ser Gln Ala E gaf Elu His Pro
41 415 42 425

cac ctg gcc gag ccc aag cag ctg ccc a acc ctg ttc 1349
His Leu ﬁ g la Pro Lys Gln Leu Pro 8 u Thr Leu Phe

430 440

ttc ggc ac acc ¢ atc tcc aag aac cct t ag ctg atc gag 1397
Phe 5% é%y Ile Ser Lys As3 Pro lu Leu Ile 5 gfy

g ttc agc agc t g agc acc gtg gtg acc ¢ ttc gece atc 1445
g o e B %af 5a§ Tl he Phe Ala Ile

Trp Phe Sgﬁ Ser Trp Lys Ser Thr

1493
6ty ﬁ;g Phe e Loa Lod igﬁ fif Baf fia &% 1 52? e Kfa faf

cgg tac aga tac cag agc aac aac aag cgg atc tac aac gac atc 1541
8 Tyr Arg Tyr Gln Efg Ser Asn Asn Lys Ars Ile Tyr Asn Asp Ile

gag atg agc cgg ttc cgg aag tga tga gaattcttaa ttaa 1582
lu Met Ser Arg ghg Arg Lys

119
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[0046]

<210> 38

<211> 512

<212> PRT. .

<213> Vesicular stomatitis virus

<400> 38
%et Asn Phe Leu %eu Leu Thr Phe Ile ¥81 Leu Pro Leu Cys ?gr His
Ala Lys Phe Ser Ile Val Phe Pro Gln Ser Gln Lys Gly Asn Trp Lys
20 25 30
Asn Val Pro Ser Ser Tyr His Tgr Cys Pro Sé; Ser Ser Asp Gln Asn
35 4 . 45
Trp His Asn Asp Leu Leu Gly Ile Thr Met Lys Val Lys Met Pro Lys
p 50 P 55Yw. y 60 y y
Thr His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ala Lys
65 ys 70 PRy TP 75 y 88
Trp Ile Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyr Ile Thr
8% P g8 P 95 y ys Y 95
His Ser Ile His Ser Ile Gln Pro Thr Ser Glu Gln Cys Lys Glu Ser
100 105 110
Ile Lys Gln Thr Lys Gln Gly Thr Trp Met Ser Pro Gly Phe Pro Pro
115 120 12%
Gln Asn Cys Gly Tyr Ala Thr Val Thr Asp Ser Val Ala Val Val Val
130 135 140
Gln Ala Thr Pro His His Val Leu Val Asp Glu Tyr Thr Gly Glu Trg
145 150 155 16
Ile Asp Ser Gln Phe Pro Asn Gly Lys C;s Glu Thr Glu Glu C;s Glu
165 170 175
Thr Val His Asn Ser Thr Val Trp Tgr Ser Asp Tyr Lys Val Thr Gly
180 185 190
Leu Cys Asp Ala Thr Leu Val Ass Thr Glu Ile Thr Phe Phe Ser Glu
19g 20 205
Asp Gly Lys Lys Glu Ser Ile Gly Lys Pro Asn Thr Gly Tyr Arg Ser
216 ys Ly 215 y Ly 220 yor
Asn Tyr Phe Ala Tyr Glu Lys Gly Asp Lys Val Cys Lys Met Asn Tyr
225 YW gan VS VY AP LYS pfs MYS LY 240
Cys Lys His Ala Glg Val Arg Leu Pro Ser Gly Val Trp Phe Glu Phe
24 250 255

Val Asp Gln Asp Val Tyr Ala Ala Ala Lys Leu Pro Glu Cys Pro Val
P 268 e 265 y 2%0

120
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[0047]

Gly Ala Thr Ile
275
Ile Leu Asp Val
290
Trp Ser Lys Ile
308 7
Tyr Leu Ala Pro
Asn Gly Thr Leu
340
Asp Asn Pro Ile
355
Thr Glu Arg Glu
370
Ile Gly Pro Asn
385
Leu Phe Met Ile
Ser Gln Ala Glu
420
Gln Leu Pro Glu
435
Lys Asn Pro Val
450

Thr Val Val Thr
465

Val Val Ala Arg

Ser Ala Pro Thr Gln Thr Ser Val Asp Val Ser Leu
280 ZSE

Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr
295 300

Arg Ser Lys Gln Pro Val Ser Pro Val Asp Leu Ser
310 315 320

L%s Asn Pro Gly Thr Gls Pro Ala Phe Thr lle lle
325 33 335

Lys Tyr Phe Glu Thr Arg Tyr Ile Arg Ile Asp ile
345 8 YT TRC B opf OoP

Ile Ser Lys Met Val Gly, Lys Ile Ser Gly Ser Gln
360 &‘-2 © 365 y .

Leu Trp Thr Glu Trp Phe Pro Tgr Glu Gly Val Glu
375 380

Gly Ile Leu Lys Thr Pro Thr Gly Tyr Lys Phe Pro
390 395 400

Gly His Gly Met Leu Asp Ser Asp Leu His Lys Thr
40§ 418 415

Val Phe Glu His Pro His Leu Ala Glu Ala Pro Lys
425 430

Glu Glu Thr Leu Phe Phe Gly Asp Thr Gly Ile Ser
440 445

Glu Leu Ile Glu Gly Trp Phe Ser Ser Trp Lys Ser
455 460

Phe Phe Phe Ala Ile Gly Val Phe Ile Leu Leu Tgr
470 475 480

Ile Val Ile Ala Val Arg Tyr Arg Tyr Gln Gly Ser
485 496 495

Asn Asn Lys Arg Ile Tyr Asn Asp Ile Glu Met Ser Arg Phe Arg Lys
508 y P 505 8 510 8Ly

<2102 39
<211> 1600
<212> DNA
<213>

<2202

<221>

Vesicular stomatitis virus

CDS
<222> (27).. (1586)

<400> 39

ggcgegeegg atcctgatca gecace atg acc gat aca

cag atc gtg ttc
Gln Ile %a? Phe

%et Thr Asp Thr

fat fon &
5

cCC gac cag aac Eag ctg gaa tgg acc ccc
sh u Gl

Pro Asp Gln A lu Le

121

u Trp Thr Pro

c aag ttc
y Lys Phe

faf fat

53

101
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[0048]

10
&fy

agce
Ser

cce
Pro

acc
Thr

cac
His
90

tac
Tyr

oty

cce
Pro

ctg
Leu
aac
Asn

170
cag
Gln

cC
la L

atg
Met

ctg
Leu

iac age
sp Ser

aga agc
Arg Ser

agc aag
Ser Lgs

Egﬁ b

cac ctg
His Leu

aag
Lys

tac gcc
Tyr Ala

cac cac
His His V
140

ttc cct
Phe Pro

agc agc
Ser Ser

Cg88
Arg

cag
Gln
45

agce
Ser

c ttc

Phe A

Cg8
Arg

s &y §

acc
Thr
125

A
&ty
af

15

cat tgc cct
His Cys Pro
30

acc atc ctg
Thr Ile Leu

ac g ¢ tic
sp Gly Phe

cgg tgg tac
rg Trp %r

cCC acc acc
Pro ggr Thr

agc ctg ate
er Leu Ile
110

faf Tir f5o
&y f £
&y &1 t?i

tgg att ccc
Trp Ile Pro

agc ttc aag aac atc aag
Ser Phe Lys Agn Ile Lys

et Vaf

Pro

tcc
Ser

c cgg tfc
p Arg Phe

Pro Efy Ser Thr fat 55

Arg Pho Thr Asn G1y gl

atc cgg glg aag aag atc agc

Ile Ar
550 (]

acc

8
Trp

fsp

ag atc
515 Ile

gag aca

cgg
Arg

cag

u Lys Lys %le Ser

ﬁcc acc ctg
Als Thr Leu

g atg ctg
U

lu Thr G 5 Arg Met Le

Lys 5(?.)?

tcc cgg aaa

cag
Gln

acc
Thr

atc
Ile
65

¢ty

tce
Ser

aac
Asn

agc
Ser

a
145
age

Ser

aag
Lys

atg
Met

C
la

atc
Ile
225

g 188
Trp

la
&
Ksp

tee
Ser

i

tgc
Cys

cce
Pro

ac
sp C

ctg
Leu

5 g

130

c tac

Tyr

acc
Thr

agc
Ser

acc

Thr Ala
19

¢ ttc
Phe His
210

atg
Met

atg
Met

¢ atc
Ile

tee
Ser

tac
Tgr

20
agc gag
Ser 8

aag
Lys la

cac gce
His Ala

aag tac
Lys Tyr

tgc gag

¢ tte
cfy phe

cCc atg
Ela Met

Kre GIy

aat ttc
Asn Phe

cag aaa
Gln Lgs
130

fla Ser

cac agc
Ser

at ttc
sp Phe C

& Lot A

tte cee
Phe Pro
260

& &ty
215

agc ctg
Ser Leu

ag cct ctg teec cce

Ser Arg Lys glu Pro Leu Ser Pro L

ctg age cct aga
Leu ger Pro Arg

1a 533 8?2
32

aag
Lys

&ty

ﬁE% gla

122

25

atg cag ttc gac ggc
Met Gln Phe g?y

Pro fal Gy ‘ﬂiﬁ Thr

la Lys Tep faf Thr

atc acc cac agc atc
éée Thr His Ser Ile

aca gcec ctg cag cgg
Thr-Ala Leu Gln Arg

cct cecc gag age tge
Pro Pro g ?SE Cys

ctg gtg cag gtg acc

Leu gaf Gln 5&? Thr
135

cac tgg atc gac ccc

His Trp Ile Asp Pro
150

tgc gat acc gtg cac
?gg sp Thr 53? His

acc gac atc tge
Thr Asp Ile Cys lég

e Pro $er L £y

tac cac ccc aac
la yr His Pro Asn
215

tgc gag cag g 5?;

Asn o faf &% GIR 8&
Asn (s Tl £ia ¢y

cC agg acc ctg acc
ila Arg Thr

tgc cag aac acc tgg
Cys Gln Agg Thr Trp

ctg gac ctg age tac
eu 538 Leu Ser Tyr

tac acc f atc aac
Tgr Thr Val Ile Asn

149

197

245

293

341

389

437

485

533

581

629

677

725

773

821

869

917

965

1013
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[0049]

§§; acc
330

tac
Tyr

¢cc cct

la

atc
Ile

&y

ctg tat
Leu Tg
395

ac gaa gcc
88 lu Ala

41

gtg cig

Leu Pro

Va

aag
Lys

aac

agc
Ser

ctg gce

Leu Ala

475
aag
Lys
450
cac
His

Lys

tte
Phe

gaattct

<2102
<211>
212>
213>

<400>

Thr

Efc Eag atg aaa
y

Pro

Asn

A

aaa

CC cac

ctg cac agc
la His

Leu His Ser

ag atc
1u Met Lgs 1u Ile

ctg tgg agc

ag ctg
8 Leu Trp Ser

1u Leu
365

ccC aac
Pro Asn
380

ctg atc
r Leu Ile

B8y fod Lev

&7 Kia &y
400

c cct ate
la Pro Ile

15 £sp C1

ccc alc gag ctg atc ¢
Pro iig lu Leu Ile

ccC

¢ atc

atg
la Ile

Net izt &5
460
§f it cgg

cgg atc gtc cgg cag
Arg Ile gal Arg Gln

Arg &y Phe

acc

atc aag
Thr

Ile Lys

ag atg
glu Met

taa ttaa

40
518
PRT

icc aag tat atc cgg
la Lys Tyr %ig Arg Thr Trp

g%y Efg A§§ g?y

aag
Lys

cag
Gln

cac
His
385
atc
Ile

c cac
p His

a atc
u Ile

ca
Gln
atc
Ile
465
fat
&l

cee
Pro

n Iy T
450

tgg ttc

Trg Phe Asp Phe

acc
Thr

atc
Ile

cce
Pro

cag
Gln

ttc
Phe
435

188
Ip

tic
Phe

ctg
Leu

A

ctg aac
Leu Asn

at

ag tac
lu Tyg

Vesicular stomatitis virus

40

?et Thr Asp Thr gal Leu Gly Lys Phe ?%n

ac

Ef? ByS Thr

Elu sg

atg
Met
420

&y

ttc
Phe

ctg
Leu

tge
Cys

52?

Ile

atc
Ile

acc tgg

3
34
aag

agc
Lys

Ser
360

ttc
Phe

ag tac
élu Tyr

tic cce

5%3 Pro

375

aag
Lys

cct
Pro

ttc
Phe

ttc
Phe
390

c ctg
Leu-

aag
Lys

cac gag ctg
His Elu Leu

cC
la

ccc ac
Pro Asp

aag agc
Lys Ser
425

C acc

a t agc
p Thr 5

&ty

tgg cgg
Trp Arg
45

e fat faf
470

aac

agc
Asn

Ser

acc ttc
Thr Phe

ct
Leg
485

g agc
lu Ser

Cgg CCC 2agg

igg
Arg Pro Arg

Trp

cgg ctg aac
Arg Leu Asn
505

aag cgg tga tga

Lys Arg

Val Phe Pro ?gp Gln

Asn Glu Leu g%u Trp Thr Pro Val ggl Gly Asp Ser Arg ggs Cys Pro

Gln Ser Ser Glu Met Gln Phe Asp Gly Ser Arg Ser Gln Thr Ile Leu
35 40 45

Thr g%y Lys Ala Pro Val g%y Ile Thr Pro Ser %88 Ser Asp Gly Phe

I1
65

123

e Cys His Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr
4 75 P 7% P g8 P 85

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1586

1600
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[0050]

Gly Pro Lys Tyr Ile Thr His Ser Ile His His Leu Arg Pro Thr Thr
85 90 95
Ser Asp Cys Glu Thr Ala Leu Gln Arg Tyr Lys Asp Gly Ser Leu Ile
100 1o§ 110
Asn Leu Glg Phe Pro Pro Glu Ser Cys Gly Tyr Ala Thr Val Thr Asp
11 120 125

Ser Glu Ala Met Leu Val Gln Val Thr Pro His His Val Cly Val Asp
130 135 140'

Asp Tyr Arg Gly His Trp Ile Asp Pro Leu>PH;:P}o Gl Gly Glu Cys
145 y guy 15 P 155~ .~Ay y. 160

Ser Thr Asn Phe Cys Asp Thr Val His Asn Ser Ser Val Trp Ile Pro
1%5 170 175
Lys Ser Gln Lys Thr Asp lle Cys Ala Gln Ser Phe Lys Asn Ile Lys
y 1§0 P y 185 y 190 d
Met Thr Ala Ser Tyr Pro Ser Glu Gly Ala Leu Val Ser Asp Arg Phe
195 200 205
Ala Phe His Ser Ala Tyr His Pro Asn Met Pro Gly Ser Thr Val Cys
210 215 225
Ile Met Asp Phe Cys Glu Gln Lys Gly Leu Arg Phe Thr Asn Gly Glu
225 230 235 240
Trp Met Gly Leu Asn Val Glu Gln Ser Ile Arg Glu Lys Lys Ile Ser
245 250 255
Ala Ile Phe Pro Asn Cys Val Ala Glg Thr Glu Ile Arg Ala Thr Leu
260 26 270
Glu Ser Glu Gly Ala Arg Thr Leu Thr Trp Glu Thr Gln Arg Met Leu
275 280 285
Asp Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Ser Arg Lys Glu
P 250 y 295 pAsp Ly 300 i
Pro Leu Ser Pro Leu Asg Leu Ser Tyr Leu Ser Pro Arg Ala Pro Glg
305 31 315 32
Lys Gly Met Ala Tgr Thr Val Ile Asn Gls Thr Leu His Ser Ala His
325 33 335
Ala Lys Tyr Ile Arg Thr Trp Ile Asp Tyr Gly Glu Met Lys Glu Ile
340 ¢ 345 350

Lys Gly Gly Arg Gly Glu Tyr Ser Lys Ala Pro Glu Leu Leu Trp Ser
YS B gsg B 360 365 P

Gln Tr8 Phe Asp Phe Gly Pro Phe Lys Ile Gly Pro Asn Gly Leu Leu
37 375 380

124
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[0051]

His Thr Gly Lys Thr Phe Lys Phe
385 390
Ile Ile Asp Glu Asg Leu His Glu
40
His Pro Gln Met Pro Asp Ala Lys
420
Ile Phe Phe Gly Asp Thr Gly Val
435 440
Gln Gly Trp Phe Ser Asn Trp Ar
456 P 45g 8
Ile Val Leu Leu Ile Val Val Thr
465 470
Val Leu Asn Cys Leu Trp Arg Pro
Yo igs T
Glu Val Asp Val Glu Ser Arg Leu
500

Pro Glu Tyr Val Lys Arg
515

Pro Leu Tyr Leu Ile Gly Ala Gly
385 400

Leu Asp Glu Ala Ala Pro Ile Asp

418 415

Ser Val Leu Pro Glu Asp Glu Glu

425 438

Ser Lys Asn Pro Ile Glu Leu Ile
. 445

Glu Ser Val.Mgt Ala Ile Val Gly

460

Phe Leu Ala Ite Lys Thr Val Ar

ars o 486

Arg Lys Lys Arg Ile Val Arg Gln
430 495

Asn His Phe Glu Met Arg Gly Phe
505 51

<210> 41
<211> 1600
<212> DNA
213> Vesicular stomatitis virus
<2207
<221> (CDS
<222> (27).. (1586)
400 eces teet t t t tt
ggcgegeegg atcetgatca gecace atg acc gat aca ctg ggc aag ttc
%et Thr Asp Thr gaf Leu Efy Lys Phe
cag atc gtg ttc ccc gac cag aac gag ctg gaa tgg acc ccc gte gt
Gln Ile %a% Phe Pro Asp Gln Asn glu Leu Glu Trp Thr Pro 5a1 a?
10 15 20 25
c gac agc cgg cat tgc cct cag tcc age gag atg cag ttc gac c
g%y Xsp Ser Arg His Cys Pro Glg Ser Sgr é?u Met Gln Phe Asp §§y
30 35 40
agc aga age cag acc atc ctg acc gge aag gec ccc gt c atc aca
Ser Arg Ser Gln Thr Ile Leu Thr 5fy Lys Ala Pro §a§ ﬁfy Ile Thr
45 50 55
ccc age aag age gac gge ttc atc tge cac gee gee aag tgg gtg ace
H s & 8 Cys His Ala ﬁla %as Trp Val Thr

Pro Ser Lys Ser As Phe Ile
&l P U T 65

acc tgc gac ttc cgg tgg tac gge
Thr ggs sp Phe Arg ng gxr gfy

cac cac ctg cgg ccc acc acc tcc
gés His Leu Arg Pro ggr Thr Ser

tac aag gac ggc agc ctg atc aac

ccc aag tac atc acc cac agc atc
Pro Lys Tyr éée Thr His Ser Ile

Xac tgc

ag aca gcc ctg cag cgg
sp Cys 1%3 Thr i

la Leu Gln Arg
10

ctg gge ttc cct ccc gag age tge

125

83

101

149

197

245

293

341

389



CN 108114276 A

F 5 &

52/98 T

Tyr Lys Asp Gly Ser Leu Ile Asn Leu Glg Phe Pro Pro Glu Ser Cys
110 11 120

BYS 155 Kfa e Rl
125
pro fiis His i< faf &1

Cet Ph bro &1y L1y
155

aac agc agc gtg igg
%?8 Ser Ser §a§ Trp

cag agc ttc aag aac
GIn Ser Phe Lys Agg

cc ctg gtg tcc gac
la Leu Va? Ser Asp
205

atg ccc ggec age acc
Met Pro §Z Ser Thr

ctg c¢gg ttc acc aac
Leu égg Phe Thr Asn

atc cgg gag aag aag
%%8 Arg glu Lys Lys

acc gag atc cgg cC
Thr glu Ile Ar i
270

tgg gag aca cag ¢
Trp glu Thr Zég A§§

ac aag gtg tcc cgg
sp Lys ggi Ser Arg

ctg agc cct aga CC
Leu gﬁg Pro Ar X

Gy Thr et fits Ser

Hr 85 BH et Lys

cc cct gag
la Pro él

[0052]

ctg ctg
Leu Leu
365

e 8 s 10 6

5 %gﬁ fei Tl &%y
% 8% K% K2 b

e f5p Ser E16 Kia 5 Mot Lou Val ln faf Tir
faf 155 K b Tyr Arg Cy His ?gg e £ Bo

gag tgc agc acc aat tte
Cgs Ser Thr Asn Phe

att ccc aag agc cag aaa
Ile Pro Lys Ser Gln Lys
175 1§0

atc aag atg acc gcc agc
Ile Lys Met Thr lég Ser

cgg ttc gee ttc cac age
Arg Phe Ala S?g His Ser

gtg tge atc atg gat ttc
Va? Cys éég Met Asp Phe

& £l 1 fiet &y Led

atc agc gecc atc ttc cec
Ile Ser Ala Ile Phe Pro
255 260

acc ctg gaa tcc C
Thr Leu Glu Ser g%g éfy

atg ctg gac tac agc ctg
Met Leu Asp 350 r Ser Leu

aaa gag cct ctg tcc cce
Lys Glu ggg Leu Ser Pro

Bro Gly Lys Cly et Ala

cc cac ic g tat atc
la His Ala Lys Tyr lle
335 340

BE Tie Iy By fy e

tgg agc cag tgg ttc gac
Trp Ser GCin Trp Phe Ko

ctg ctg cac acc ggc aag
Leu Leu gés Thr fy Lys

y Kia £y te fie Kso &

atc Kac cac ccc cag atg
Ile Asp His Pro Gln Met

126

c‘:§§ o The faf fis
165 _

aaa acc gac atc tgc gcc
p Ile Cys Ala

Thr

185
tac ccc agc ag gga
Tyr Pro Ser glu 8%

200

cc tac cac ccc aac
la Tyr gig Pro Asn

& 615 Gin s &y

K?ﬁ §a§ 856 CiR S&
aac tgc gtg gcc gge
Asn Cys %a% Xla §z

cc agg acc ctg ace
ila Arg Thr L§§ Thr

tgc cag aac acc tgg
Cys Gln égg Thr Trp

ctg gac ctg age tac
Leu 3?8 Leu Ser Tyr

tac acc gtg atc aac
Tgr Thr %a? Ile Asn
325

cgg acc tgg atc gac
Arg Thr ng Ile sg

34
é?c lu Tyr Ser Lys
360

tte 5 ¢ ccc tte aag
Phe Gly ggg Phe Lys

ag tac agce aag

acc ttc aag ttc cct
Thr ggg Lys Phe Pro

ac ctg cac gag ctg

sg Leu His Glu Leu
cce i aag
Pro la Lys Ser

437

485

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301
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[0053]

410 415 420
faf few ro Giu ks Ksp 81 £ tie e Phe 6oy

lu Ile Phe Phe

435
aag aac ccc atc gag ctg atc cag ggc tgg tic agce
Lys Asn Pro Ile élu Leu Ile Gln é%y Trp Phe Ser

Ser Wt Eég ffa e faf & ‘i‘f‘é faf fef Lot Tl
Lou s Tte £y6 The faf Arg faf Lot Asn Cs Eég‘;
Lys Lys hve fle fal Acg G Lo o faf K5 gég aH

cac ttc gag atg aga c ttc ccc gag tac aag
His Phe 5lu Met Ar Efy Phe Pro glu Tyr §af Lys

gaattcttaa ttaa

210> 42

<211> 518

<212> PRT

<213> Vesicular stomatitis virus

<400> 42

Met Thr Asp Thr gal Leu Gly Lys Phe ?én Ile Val

Asn Glu Leu Glu Trp Thr Pro Val Val Gly Asp Ser

20 25
Gln Ser Ser Glu Met Gln Phe Asp Gly Ser Arg Ser
35 40

Thr Gly Lys Ala Pro Val Gly Ile Thr Pro Ser Lgs
50 55 6

Ile Cys His Ala Ala Lys Trp Val Thr Thr Cys As

65 e 7 P

Gly Pro Lys Tyr gée Thr His Ser Ile gés His Leu

Ser Asp Cys Glu Thr Ala Leu Gln Arg Tyr Lys As
Py 100 1o§ e P

Asn Leu Glg Phe Pro Pro Glu Ser Cys Gly Tyr Ala
11 120

425

S5 Thr 61y fal Sor
440

aac tgg cgg ag
Asn Trg Arg

2t Faf Thr Pho
470 :
1gg cgg ccc agg

Trp Arg Pro Arg

age cgg ctg aac
Ser Arg Leu Asn
505

cgg tga tga
Arg

Phe Pro Asp Gln
15
Arg His Cys Pro
8 30
Gln Thr Ile Leu
45
Ser Asp Gly Phe
Phe Arg Trp Tyr
&)
Arg Pro Thr Thr
95
Gly Ser Leu Ile
110

Thr Val Thr Asp
125

Ser Glu Ala Met Leu Val Gln Val Thr Pro His His Val Gly Val Asp
130 135 140

Asp Tyr Arg Gly His Trp Ile Asp Pro Leu Phe Pro Gly Gly Glu Cys

145 YT ATE b S 1oB P 155 Al 1

Ser Thr Asn Phe Cys Asp Thr Val His Asn Ser Ser Val Trp Ile Pro

127

1349

1397

1445

1493

1541

1586

1600
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[0054]

Lys
Met
Ala
Bs
Trp
Ala
Glu
Asp
508
Lys
Ala
Lys
Gln
His
Ile
His
Ile

Gln

Ile
465

165 170 175

Ser Gln Lgs Thr Asp Ile Cys Ala Gln Ser Phe Lys Asn Ile Lys
180 185 190
Thr Ala Ser Tyr Pro Ser Glu Gly Ala Leu Val Ser Asp Arg Phe
195 200 205
Phe His Ser Ala Tyr His Pro Asn Met Pro Gl "Ser Thr Val Cys
210 215 225
Met Asp Phe Cys Glu Gln Lys Gly Leu Arg Phe Thr Asn Gly Glu
230 28 . 240
Met Gly Leu Asn Val Glu Gln Ser lle Arg Glu Lys Lys Ile Ser
245 250 255
Ile Phe Pro Asn Cys Val Ala Glg Thr Glu Ile Arg Ala Thr Leu
260 26 270
Ser Glu Gly Ala Arg Thr Leu Thr Trp Glu Thr Gln Arg Met Leu
275 280 285
Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Ser Arg Lys Glu
260 y 295 pAsp -y 300
Leu Ser Pro Leu Asp Leu Ser Tyr Leu Ser Pro Arg Ala Pro Glg
318 315 32
Gly Met Ala Tgr Thr Val Ile Asn Glg Thr Leu His Ser Ala His
325 33 335
Lys Tyr Ile Arg Thr Trp Ile Asp Tyr Gly Glu Met Lys Glu Ile
ys ¥ 340 € P 34g 3%0
Gly Gly Arg Gly Glu Tyr Ser Lys Ala Pro Glu Leu Leu Trp Ser
35% & y 360 365 P
Tro Phe Asp Phe Gly Pro Phe Lys Ile Gly Pro Asn Gly Leu Leu
370 P Y 318 Y ¥ 380
Thr Gly Lys Thr Phe Lys Phe Pro Leu Tgr Leu Ile Gly Ala Glg
390 395 40

Ile Asp Glu Asg Leu His Glu Leu Asg Glu Ala Ala Pro Asp
40 41

Ile
415
Pro Gln Met Pro Asp Ala Lys Ser Val Leu Pro Glu Asg Glu Glu
420 425 43
Phe Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu Ile
435 440 445

Gly Trp Phe Ser Asn Trp Arg Glu Ser Val Met Ala Ile Val Gl
i a5 ¢ 460 Y

Val Leu Leu Ile Val Val Thr Phe Leu Ala Ile Lys Thr Val Arg
470 475 48
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[0055]

Val Leu Asn Cys Leu Trp Arg Pro Arg Lys Lys Arg Ile Val Arg Gln
485 430 498

Glu Val Asp Val Glu Ser Arg Leu Asn His Phe Glu Met Arg Gly Phe
500 505 b1

Pro Glu Tyr Val Lys Arg
515

<210> 43
<211> 1573
DNA
<213> Vesicular stomatitis virus
<220>
<221> CDS
222> (27).. (1559)

<400> 43

ggcgegeegg atcctgatca gecace atg age atc atc age tat atc
¥et Ser Ile Ile ger Tyr Ile

Leu Leu Ile Asp %er Thr

eu
10 5

ctg clg ctg atc gac agc acc ctg %fc atc ccc atc ttc gt%
Leu a

y Ile Pro Ile Phe
20

ETC cag aac atc agc tgg cag ccc gtf atc cag ccc ttc gac
y a

Gln Asn Ile ggr Trp Gln Pro

tgc ccc atc cac ¢ aac Cctg ccc
Cys Pro Ile ggs 5§y

aag ctg acc atc aag agc ccc age
Lys Leu ggr Ile Lys Ser Pro ggr

c tgg atc tgc cac gcc gee gag t
g?y ;gp Ile Cys His ila 81u

tgg tac ¢ ccc cag tac atc acc ¢
ggp Tyr gf

acc atc gac gag tgc aag
Thr T1e Aap Glo Cys Lys Krg Ile I

gg g?g ﬁgg ggg 5?? ttc cca ccc

acc acc gt
Thr Thr af Ser Asn Thr Asn Tyr
140 145

ctg gaa ccc tac (o Cc cac tgg a
Leu 1%% Pro Tyr gfy 8Ty ?%3 Trp I

Lys

aac
Asn Leu Pro ggn Thr Met

Ile Gln Pro Phe Asp
35

acc atg c ctg agc
g%y Leu Ser

t% ttc age acc gac aag
al Phe Ser Thr 7gp Lys

gg aaa acc acc tgc gac

Trp Lys Thr ggr Cys Asp

ac agc atc cac ccc atc

y Pro Gln ggr Ile Thr His Ser Ile His Pro Ile

100

cgg atc atc agc cgg atc ﬁCC agce

Arg Ile Ala Ser

er
115

cag agc tgc c tgg gcc
Phe Pro Pro ?%3 Ser Cys gfy Trp g%g

agc aac acc aac tac fgg %;f 5;% CcCC cac agc

Pro His Ser
150

tc gac cac gac ttc aac
le Asp His lgg Phe Asn

5 Asn His Ser
18

ag tgc cgg gag aaa gtg Lgc gag atg aag gEC aac cac age
Arg élu ? Elu Met Lys g

lu Cys al Cys
170 y 75 y

atc acc gg éag aca 52{ 8?% cac g?g tgc gag aag cac atc

1u Thr His

190

Ile Thr

u Cys Glu Lys His Ile
195

129

cc ttt
la Phe

c¢cc agc

Pro Ser
25

tac cag

Igr Gln

cc acc
la Thr

fat Ser

tac cgg
Tyr Arg

agc ccce
Ser Pro
105

&8y Thr
12

age gt
Ser 5af
fof ¢
&ty &ty
atc tgg

te 188

gag aa
lu Glu
200

93

101

149

197

245

293

341

389

437

485

533

581

629
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tg gag ggc atc atg tac ggc aac g¢c ccc agg C atc tac 677
%a% glu Sfy Ile Met Tyr é?y Asn Ala Pro Ar é% Ela Ile Tyr
205 10
atc aac aac ttc atc atc aag cac cac cgg tac cgg ttc ggc 725
Ile Asn Asn Phe Ile Ile Asp % His His Ar 5a§ r Arg Phe gfy
220 225 g
c tcc tge cgg atg aag ttc tgc aac aag gac ggc atc aag ttc acc 773
é%y Ser Cys Arg Met Lys ghg Cys Asn Lys Asp 8§g Ile Lys Phe Thr
aga ggc gac tgg ag aaa acc gcc gge acc ctg acc aac atc tac 821
Ar gfy sp Trp 5a? Slu Lys Thr Ala g?y Thr Leu Thr Asn Ile Tyr
25 260_ 265
ag aac atc ccc gag tgc gcc gac gge aca ctg gtg tcc gge cac aga 869
glu Asn Ile Pro glu Cys Ala Asp gfy Thr Leﬁ ga? Ser éfy His Arg
275_7, <0 .280
ccc gge ctg gac ctg atc ac acc gtg ttc aac ctg aa aac tg gtg 917
Pro g%y Leu sg Leu Ile Asp Thr %a? Phe Asn’Leu 8 lu Asn eaf §a§
28 290 295
ag tac acc ctg tgc ¢ acc aag cgg aag atc aac aag cag 965
glu Tyr Thr Leu Cys é g% Thr Lys Arg Lys Ile Asn Lys Gln
300 305 310
aag ctg acc agc ac ctg agc tac ctg gcec ccc agg atc gge gec 1013
Lys Leu Thr Ser isp Leg Ser Tyr Leu Ala Pro Arg Ile g?y éfy
315 325
ttc gge age gtg ttc cge gtg cgg aat ggg acc ctg gaa aga gga age 1061
Phe g?y Ser §af Phe Arg 5a§ Arg Asn E?y Thr Leu 8lu Arg éfy Ser
330 33 340 345
aca aca tac att cgg atc tg gaa ggc ccc ¢ agc ctg 1109
Thr Thr Tyr Ile Ar 8 Ile 1u 5&? 51u éfg Pro %af 5af sp Ser Leu
[0056] 35 35 360
aac ggc atc gac ccc Cgg acc aac agc cgg gtg ttc tgeg ac 1157
Asn Efy Ile 3gg Pro Arg Thr Asn ila Ser Arg %a% Phe Trg Esp sp
tgg gag ctg gac ggc aac atc tac cag ggc ttc aat ggc gtg tac aag 1205
Trp E]u Leu Asp gfy Asn Ile Tg Gln gfy Phe Asn gf& 5a§ Tyr Lys
380 385 39
c aag ¢ aag atc cac atc ccc ctg aac atg atc ag agc ggc 1253
ggy Lgs éfy s Ile His Ile Pro Leu Asn Met I Elu Ser Efy
395 400 405
atc atc gac gac gag ctg cag cac gcc ttc cag c atc atc ccc 1301
Ile Ile ggp sp glu Leu GIn His ﬁla Phe Gln Ksp Ile Ile Pro
410 415 420 425
cac ccc cac tac gac gac gac ga atc cgg E ac atc ttc ttc 1349
His Pro His Tyr sg sp Asp Glu Ile Arg sp Ile Phe Phe
43 440
ac aac acc ag aac ggc aac ccc gtg gac gec gtg gt tg8g 1397
sp Asn T éfg glg Asn 5§y Asn Pro Val Asp Ala %a? 5a? g?u Trp
450 455
tg tce tgg ggC acc agc ctg aag tic ttc gge atg acc ctg gt 1445
gaf Ser gf Trp g?y Thr Ser kgg Lys Phe Phe gfy Met Thr Leu gaf
cc ctg atc ctg atc ttc ctg ctg atc gc tge cc tgc a 1493
la Leu Ile Leu Ile Phe Leu Leu Ile Cys Cgs éaf ﬁla Cys Thr
475 480
tac ctg atg aag aag agc aag agg cCC gCC acc gag agc cac gag atg 1541
Tgr Leu Met Lys Lys Ser Lys Arg Pro Ala Thr élu Ser His Glu %8%
cgg age ctg gtg tga tga gaattcttaa ttaa 1573
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[0057]

Arg Ser Leu Val

210> 44

<211> 509

<212> PRT

<213> Vesicular stomatitis virus

<400> 44

¥et Ser Ile Ile Eer Tyr Ile Ala Phe

Leu Gly Ile Pro Ile Phe Val Pro Ser
20 25

Pro Val Ile Gln Pro Phe Asp Tﬁr Gln

35 4
Pro Asn Thr Met Gly Leu Ser Ala Thr
50 55

Ser Val Phe Ser Thr Asp Lys Val Ser

65 70

Glu Trp Lys Thr ggr Cys Asp Tyr Arg

Thr His Ser Ile His Pro Ile Ser Pro
100 105

Ile Ile Ser Arg Ile Ala Ser Gl% Thr

115 12
Pro Gln Ser Cys Gly Trp Ala Ser Val
130 135

Tyr Lys Val Val Pro His Ser Val His

145 150

Trp Ile Asp His ?gg Phe Asn Gly Gly

Glu Met Lys Glg Asn His Ser Ile Trg
18 18

His Glu Cgs Glu Lys His Ile Glu Glu
195 200

Asn Ala Pro Arg Gly Asp Ala Ile Tyr
210 gy Aspos e

Leu Leu Leu Ile Asp
10

Gly Glr Asn Ile Ser
: 30

-
~e

Cys Pro Ile His Gly
.. 45

Lys Leu Thr Ile Lys

60

Gly Trp Ile Cys His
75

Trp Tyr Gly Pro Gln

90p

Thr Ile Asp Glu Cys

110
Asp Glu Asp Leu Gly
125
Thr Thr Val Ser Asn
140

Leu Glu Pro Tyr Gly
155

Glu Cys Arg Glu Lys

170

Ile Thr Asp Glu Thr

190

Val Glu Gly Ile Met
205

Ile Asn Asn Phe 1le
220

Ser Thr
15
Trp Gln
Asn Leu
Ser Pro
Ala Ala
80
Tyr Ile
o5
Lys Arg
Phe Pro
Thr Asn
Gly His
y 160
Val Cys
175 y
Val Gln
Tyr Gly

Ile Asp

Lys His His Arg Val Tyr Arg Phe Gly Gly Ser Cys Arg Met Lys Phe
5 g Yal g5 e Yoy Y ¥ %40

Cys Asn Lys Asp Gly Ile Lys Phe Thr Arg Gly Asp Trp Val Glu Lys
d yS ASP 3 e o5 ) nSP TP TN gep

Thr Ala Gly Thr Leu Thr Asn Ile Tyr Glu Asn Ile Pro Glu Cys Ala
260 265 270
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[0058]

Asp Gly Thr Leu Val Ser Gly His
275 280
Thr Val Phe Asn Leu Glu Asn Val
290 295
Thr Lys Arg Lys Ile Asn Lys Gln
305 y 8 310 y
Ser Tyr Leu Ala Pro Arg Ile Gly
325 g
Arg Asn Gly Thr Leu Glu Arg Gly
340
Val Glu Glg Pro Val Val Asp Ser
35 360
Asn Ala Ser Arg Val Phe Trp Asp
370 378
Tyr Gln Gly Phe Asn Gly Val Tyr
385 390
Ile Pro Leu Asn Met Ile Glu Ser
405
His Ala Phe Gln Ala Asp Ile Ile
420
Glu Ile Arg Glu Asp Asp Ile Phe
43 440
Asn Pro Val Asp Ala Val Val Glu
450 455
Leu Lys Phe Phe Gly Met Thr Leu
465 470
Leu Ile Arg Cys ggs Val Ala Cys
5
Arg Pro Ala Thr Glu Ser His Glu
500
45
1578
DNA
Artificial

VSV-G Indiana optimized
<400> 45

ctcggatcet gatcagecac catgaaatge ctgetctate
gtgaactgta agttcacgat cgtgtttcce cacaatcaga

ccgagcaact accactactg ccctagctca agegacctga

Arg Pro Gly Leu Asp Leu Ile As
g y 28g P
Val Glu Tyr Thr Leu Cys Glu Gly
300
Glu Lys Leu Thr Ser Val Asp Leu
315 ) 320
Gly Phe‘Gly Ser Val Phe Arg Val
330 33
Ser Thr Thr Tyt Ile Arg Tle Glu
345 35
Leu Asn Gly Ile Asp Pro Arg Thr
¥ e 588 8
Asp Trp Glu Leu Asp Gly Asn Ile
380
Lys Gly Lys Asp Gly Lys Ile His
i I 400
Gly Ile Ile Asp Asp Glu Leu Gln
410 415
Pro His Pro His Tyr Asp Asp As
425 Y 438 p Asp
Phe Asp Asn Thr Glg Glu Asn Gly
44
Trp Val Ser Gly Trp Gly Thr Ser
P 460
Val Ala Leu Ile Leu Ile Phe Leu
475 480
Thr Tyr Leu Met Lys Lys Ser Lys
455 sy 495 y

Met Arg Ser Leu Val
505

132

tggectteet ctttategge
agggaaactg gaagaacgtc
actggcacaa cgacctgatc

60
120
180
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[0059]

ggcaccgceta
atgtgtcacg
atcacccaat
cagaccaagc
accgtgaccg
gagtacaccg
tgecccaceg
gacagcaatc
ctcgggaagg
gcetgeaaga
gagatggetg
agcatcagcg
atcctggact
agccccgtegg
atcatcaacg
cccatectet
gatgactggg
agcgggtaca
ctcagctcaa
cccgacgacg
gtcgaggget
ctcatcatcg
cacaccaaga
ttctgecagat
46

32

DNA

<400>

tccaggtgaa
ccagcaaatg
caatccgcete
aggggacctg
acgctgagge
gegagtegest
tgcacaacag
tgatctcaat
aaggeaccgg
tgcaatactg
ataaggacct
cccecageca
acagccetgtg
atctcagcta
gcaccctgaa
cacgcatggt
cccegtatga
agttcceget
aggcccaggt
aaagcetgtt
ggttctcaag
ggetgtttet
agcgccagat

atccagca

Artificial

gatgccaaag
ggtgacgacg
atttacaccc
gctcaacccee
cgtcatcgtg
ggattcacag
caccacctgg
ggacatcacc
gttcegeage
caagcactgg
gttcgeeget
gacatcagtg
tcaggaaacg
cctggececa
gtactttgaa
gggcatgatc
agatgtggag
gtacatgatc
ctttgagcac
ctttggagat
ctggaagagce
ggtgetgege
ctataccgac

Indiana oligonucleotide

agccacaagg
tgegatttte
agcgtggage
ggctteccac
caggtgaccc
tttatcaacg
cactcagact
ttctttageg
aattactttig
ggegtgegee
geecegettee
gacgtgagcc
tgegagcaaga
aagaacccag
acacgctaca
tcagggacga
atcggaccta
ggceacggea
ccacacatcce
acagggctca
agcatcgett
gtcggeatee
atcgagatga

46
agcagcatcg cttcattitt tttcatcatc gg

47
35

<400> 47

DNA,
Artificial

Indiana oligonucleotide

gctggatatc tgcagaattc ttacttccee aggeg

<2102
211>
212>
213>

48
160

DNA
Artificial

133

ccatccaagce
gcteggtateg
aatgtaagga
cgcaaagetg
cgcaccacgt
gaaagtgtag
ataaggtgaa
aagacggcga
cttacgaaac
tgccaagegg
cggaatgccc
tgatccagga
tccgegeeeg
gcaccggacc
tcegegtcga
cCcacggageg
acggegtgct
tgetggacag
aggacgetge
gcaagaacce
catttttttt
acctgtgeat
atcgeectggg

cgacggctgg
ccccaagtac
gagcatcgag
cggatacgcc
gctggtggac
caattacate
gggeetetge
actctcaagc
cggcggcaag
cgtgtggttt
cgaggggage
tgtggaacsgc
actgecctatc
cgcectttaca
catcgecget
cgagetgtgeg
gcgecacatca
cgacctgeac
cagccagctce
catcgagetg
catcatcggc
caagctgaag

gaagtaagaa

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1578

32

35
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[0060]

220>
<223> PCR fragment
<400> 48

agcagcatcg cttcattttt tttcatcatc ggcctcatca

cgecgteggea teccacctgtg catcaagetg aagcacacca

gacatcgaga tgaatcgcct ggggaagtaa gaatictgca

<2102
211>
<212>
<213>

<2202
223>

400> 49
taccgagctc ggatcctgat

49

1597

DNA .
Artificial

gagcccaatc ctcggaaaga
gecgegtgeece cacgagtaca
gcagaccggce atcceigtgg
aggcttcatg tgccacageg
caagtacatc acgcacagca
catcaagtca tacaaggatg
ctacggcacc gtgaccgacg
ggtggacgag tacacaggceg
ccaaatctgc gagaccgtgce
cgtgtgcage caactgttta
caccagcatg ggeeteeegs
cgagggaatc tgtaagatgc
gitggttccag atcatggacc
ggactgtgat ctgtcatcaa
catcagcgat gtggagecgea
cgaaagcgge gaacccatca
cgtgegggecce gtgttcacca
gegegtggag ctegaaagee
catcgtgege cagetgtggs
cggegtgetg aagaccaage
agtggacagc gatatcaaga
ggctgectcag acctttetea
gggagtgage aagaaccctg
cctgatggge gtgetggeeg
gatcggegtg ctgtecaagee
cgagatggece cacttteget

210> 50

VSV-G New Jersey optimized

cagccaccat
tcgaaatcgt
actactgece
agctgaccat
ctctctggat
tccacaatga
gggtgagett
ccgaggeeea
aatggatcga
acaacagcac
cgeteglgeg
agacaggaat
ctttttgeeg
cggacctgga
gcatcatcac
tcctegacta
ccccagtgga
tcatcaacgg
cagtcatccc
accagtggtt
aaggatataa
tggagegegt
agaaggacga
tggagetest
tcatcategg
tgttcegeee
aagaattctg

gctgtcatat
gttcccacaa
gacctcagcec
gcccaagges
gacaacctgc
ggaaccaacc
caaccccgec
catcgtgace
cceecacttc
caagtggttt
cggcatcttc
ccgcagcaac
caagcaggga
caagaccgtc
ccccggagaa
cgetetetge
cctgagetat
gagcetgeac
ccgecatggag
cccttttgge
gttccegetg
ggtcaagcac
taccggcegaa
ggaaggeteg
atttgtgate
taagcgcecege
cagatat

134

tcgggctigtt

agaagcgcca

ctgatctttg
cacaccacag
gacaagaata
ctcacaacgc
gatttteget
gactaccagt
ttceecgeeee
gtgacaccce
atcgggesce
acgtcatcag
tttagcgaca
tactttccgt
tataagctga
cgecgatetge
cacgccacgg
cagaacacat
ctcggeccaa
tactttacaa
gggaaggteg
gaggtggaaa
cacatcatcg
tgggagceace
gtcctgtatt
ttcagcggat
ctgatgttce

ccaatctaca

tctggtgetyg

gatctatacc

ccetggetgt
gggactggaa
gccacggeac
accaagtcga
ggtatggeec
gectegaage
aatcatgtesg
actcagtcaa
gcigtaaggsg
acggcgaaag
gcgaggagat
acatcagcac
agaatgacct
cccacatcaa
acatcagcct
ggagcaagat
agaaccccgg
gcaagtatct
ccgggacceg
tcggeeccaa
ggacgggcega
cacacatcga
acggggatac
ggcgctcaag
tcatcaagct
agagcgacgt

60
120
160

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1597
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[0061]

<211>
<212>
<213>

<2207
<223>

<400>

33

DNA
Artificial

New Jersey oligonucleotide

50
cgagetcgga tcctgatcag ccaccatget gtc

<210> 51
211> b5l

<212> DNA
Q213>

<220»
<223>

<400> 51

Artificial

New Jersey oligonucleotide

gaaaaaaaat gaagcgatge tgetgegeca tecgetgaac cagectteca ¢

<210?
211>
212>
<213>

<220>
<223> PCR

<400> 52
cgagctcgga

52
DNA

cccaatccetce
cgtgeeccac
gaccggcatc
cttcatgtgce
gtacatcacg
caagtcatac
cggecaccgtg
ggacgagtac
aatctgcgag
gtgcagccaa
cagcatggge
gggaatctgt
gttccagatc
ctgtgatctg
cagcgatgtg
aagcggegaa
ggggeeegtyg
cgtggagctc
cgtgegeeag
cgtgctgaag
ggacagcgat

tgcteagace

1456
Artificial

product

tcctgatcag
ggaaagatcg
gagtacaact
cctgtggage
cacagcgctce
cacagcatcc
aaggatgegg
accgacgccg
acaggcgaat
accgtgcaca
ctgtttacge
ctcceggaga
aagatgcctt
atggacccgg
tcatcaagca
gagcgcatce
cccatcacce
ttcaccatca
gaaagcccag
ctgtgggace
accaagcaag
atcaagatgg
tttctcaaga

ccaccatget
aaatcgtgtt
actgceccgac
tgaccatgcec
tctggatgac
acaatgagga
tgagcttcaa
aggcccacat
ggatcgacce
acagcaccaa
tegtggeces
caggaatccg
tttgccgeaa
acctggacaa
tcatcaccce
tcgactacge
cagtggacct
tcaacgggag
tcatcccecg
agtggttece
gatataagtt
agegegtggt
aggacgatac

gtcatatctg
ccecacaacac
ctcagccgac
caaggggctc
aacctgegat
accaaccgac
cceeggette
cgtgaccgtg
ccacttcatc
gtggtttacg
catcttcttt
cagcaactac
gcagggatat
gaccgtecge
cggagaacac
tctctgccag
gagctatctc
cctgeactac
catggaggge
ttttggcgag
cccgetgeac
caagcactgg
cggcgaagtce

135

atctttgeec
accacagggg
aagaatagcc
acaacgcacc
tttegetget
taccagtgcece
ccgecccaat
acaccccact
gggggeeget
tcatcagacg
agcgacageg
tttccgtaca
aagcigaaga
gatctgeccce
gccacggaca
aacacatgga
ggcccaaaga
tttacaagca
aaggtggeeg
gtggaaatcg
atcatcggga
gagcacccac
ctgtattacg

tggctgtegag
actggaagcg
acggcacgca
aagtcgaagg
atggccccaa
tcgaagccat
catgtggcta
cagtcaaggt
gtaagggcca
gcgaaagegt
aggagatcac
tcagcaccga
atgacctgtg
acatcaagga
tcagectcat
gcaagatcga
accceggegt
agtatctgeg
ggacccgeat
geeecaacgg
cgggegaagt
acatcgaggc
gggatacggs

33

51

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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[0062]

agtgagcaag aaccctgtgg agetggtgga aggetggttc ageggatgge geageageat

cgcttecattt

<2107
211>
<2127
213

<2202
<223> PCR

<400> 53
gagctcggat

53

DNA
Arti

ccaatccteg
gtgecccacg
accggcatcce
ttcatgtgee
tacatcacgce
aagtcataca
ggcaccgtga
gacgagtaca
atctgcgaga
tgcagccaac
agcatgggcece
ggaatctgta
ttccagatca
tgtgatctgt
agcgatgteg
agcggegaac
gggcecgtgt
gtggagetcg
gtgegecage
gtgctgaaga
gacagcgata
gctcagacct
gtgagcaaga
gcttcatttt
ctgtttcetgg
cgccagatet

54

1563
DNA
Arti

ttttte

1615

ficial
product

cctgatcage
gaaagatcga
agtacaacta
ctgtggaget
acagcegcetcet
acagcatcca
aggatgegegt
ccgacgeega
caggcgaatg
ccgtgecacaa
tgtttacget
tcccggagac
agatgecttt
tggacccgga
catcaagcat
agcgcatcct
ccatcacccc
tcaccatcat
aaagcccagt
tgtgggacca
ccaagcaagg
tcaagatgga
ttctcaagaa
accctgtgga
ttttcagcag
tgetgegegt
ataccgacat

ficial

caccatgctg
aatcgtgttc
ctgceccgace
gaccatgcce
ctggatgaca
caatgaggaa
gagcttcaac
ggcccacatc
gatcgacccce
cagcaccaag
cgtgggegece
aggaatccge
ttgcegeaag
cctggacaag
catcacccee
cgactacgct
agtggacctg
caacgggage
catcccecge
gtggttcect
atataagttc
gegegtggte
ggacgatacc
getggtggaa
catcgcttca
cggcatccac

cgagatgaat

tcatatctga
ccacaacaca
tcagccgaca
aaggggctca
acctgegatt
ccaaccgact
cceggetitece
gtgaccgtga
cacttcatcg
tggtttacgt
atcttcttta
agcaactact
cagggatata
accgteccgeg
ggagaacacg
ctctgccaga
agctatctcg
ctgecactact
atggaggega
tttggcgage
ccgetgecaca
aagcactggg
ggcgaagtce
ggetggttca
tttttttica
ctgtgcatca
cgectgggga

fusion VSV-G Chandipura / Indiana
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tctttgecct
ccacagggga
agaatagcca
caacgcacca
ttcgetggta
accagtgect
cgceccaate
caccccactce
ggggecgetg
catcagacgg
gcgacagega
ttccgtacat
agctgaagaa
atctgcceea
ccacggacat
acacatggag
gcccaaagaa
ttacaagcaa
aggtggeegg
tggaaatcgg
tcatcgggac
agcacccaca
tgtattacgg
gcggatgecg
tcatcggeet
agctgaagca

agtaagaatt

ggctgtgage
ctggaagcsgce
cggecacgeag
agtcgaaggce
tggccccaag
cgaagccatc
atgtggctac
agtcaaggtg
taagggecaa
cgaaagcgtg
gegagatcacc
cagcaccgag
tgacctgtgg
catcaaggac
cagcctcate
caagatcgaa
ccececggegtg
gtatctgegce
gacccgeatce
ccccaacgge
gegcgaagtg
catcgaggcet
ggatacggga
cagcagcatc
catcatcggg
caccaagaag

ctgca

1440
1456

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1615
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<220
<221> Cb
<222> (1)..(1563)
<;‘.100> > t t t 1 t t it t 48
atg acc agc agc gtg acc atc agce ctg ctg atc age ttc atc
Met Thr Ser Ser Val Thr Ile Ser §a§ %a? Leu Leu Ile Ser Phe Ile
1 5 10 15
acc ccc ctg tac agc tac ctg agc att gcc ttc ccc Eag aac acc aag 96
Thr Pro Leu T5r Ser Tyr Leu Ser Ile Ala Phe Pro Glu Asn Thr Lys
2 25 30
ctg gac tgg aag ccc gtg acc aag aac acc cgg tac tgc ccc atg gec 144
Leu Asp Trp Lys Pro 5a§ Thr Lgs Asn Thr Arg Tyr Cgs Pro Met g%y
35 4 4
c gag tgg ttt ctg gaa ccc ggc ctg cag gaa gag agc ttc ctg age 192
é?y élu Trp Phe Leu Glu Pro Sfy Leu Gln Glu glu Ser Phe Leu Ser
50 5 60
agc acc ccc atc ggec geeC acc ccc age aag agc gac ggc ttc ctg tge 240
Ser Thr Pro Ile ETy la Thr Pro Ser Lys Ser Asp g%y Phe Leu C&s
65 70 75 8
cac gcc gec aag tgg gtg acc acc tge gac ttc cgg tgg tac ggc ccc 288
His Ala Ala Lys Trp gaf Thr Thr Cys Asp Phe Arg Trp Tyr é%y Pro
85 90 95
aag tac atc acc cac agc atc cac aac alc aag ccc acc aga agc gac 336
Lys Tyr Ile Thr His Ser Ile His Asn Ile Lys Pro Thr Arg Ser Asp
100 105 11
tgc gac aca gec ctg gec tct tac aag agc C acc ctg gtg tcc ctg 384
Cys Asp Thr Ala Leu Ala Ser Tgr Lys Ser éfy Thr Leu §a§ Ser Leu
115 120 125
0063 c ttc cct ccc gag age tgc gge tac gec age gtg acc gac age gag 432
[ ] g%y Phe Pro Pro glu Ser Cgs S?y Tyr Ala Ser 6af Thr ﬁsp Ser SIu
130 135 140
ttc ctg gtg att atg att acc ccc cac cac gt c gtg gac gac tac 480
Phe Leu ga? Ile Met Ile Thr Pro His His a% 5?y sa§ sp Asp Tyr
145 150 155 160
cgg ggc cac tgg gtg gac cct ctg tte gt a ggg gaa tgc gac cag 528
Arg g?y His Trp 5&% isp Pro Leu Phe a§ 8§y E?y glu Cys sg Gln
165 170 17
agc tac tgc gat acc atc cac aac tcc agc tf tgg att ccc ch ac 576
Ser Tyr Cys sg Thr Ile His Asn Ser Ser Val Trp Ile Pro Ala Asp
18 185 190
cag acc aag aag aac atc tgc ggc cag agc ttc acc cct ctg acc gt 624
Gln Thr Lgs Lys Asn Ile Cys ET Gln Ser Phe Thr Pro Leu Thr 5af
195 20 205
acc gtg gec tac gac aag acc aaa gag att gcc gcc gga ggg atc gt 672
Thr a? la Tyr Asp Lys Thr Lys Glu Ile Ala Ala g?y g%y Ile 5a§
210 215 220
ttc aag agc aag tac cac agc cac atg gaa ggc gcc agg acc tgc aga 720
Phe Lys Sor Lvs Ty His Ser His Met Glu ﬁg Kia A%e Thr Cys hre
225 230 23 24
ctg tcc tac tge gge cgg aac gge atc aag ttc ccc aac gge gag igg 768
Leu Ser Tyr Cys g%g Arg Asn gfy Ile Lgs Phe Pro Asn gfy 51u Trp
24 250 255
tg tcc ctg atg ctg aag ctg cgg agc aag cgg aac ctg tac ttc ccc 816
5a§ Ser Leu Met Leu Lys Leu Arg Ser Lys Arg Asn Leu T;r Phe Pro
260 265 270
tgc ctg aag atg tgc ccc acc gge atc cgg gge gag atc tac ccc age 864
Cys Leﬁ Lys Me% Cys Pro Thr g?y Ile Arg éfy Elu Ile Tyr Pro Ser
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275 280 285
atc aga tgg cag gtg ctg acc agc gag atc cag aga atc ctg 912
Ile Arg Trp 1a Gln Va %Sg Thr Ser g Ile Gln Arg Ile Leu
tac agc ctg tgc cag aac acc tgg gac aag gt ag Cgg aaa gag ccc 960
Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys §a§ élu Arg Lys glu Pro
305 310 315 320
ctg agc ccc ctg gac ctg agc tac ctg gcc age aag icc ccc gge aag 1008
Leu Ser Pro Leu sg Leu Ser Tyr Leu Ala Ser Lys Ser Pro é?g Lys
32 330 33
8?0 ctg gecc tac acc gt% atc aac g%c acc ctg agce ttc gee cac acc 1056
y Leu Ala Tyr Thr Val Ile Asn Thr Leu Ser Phe Ala His Thr
340 34 350
aga tac gtg cgg atg tgg atc gac ggc ccc gtg ctg aaa gag ccC aag 1104
Arg Tyr %a? Arg Met Trp Ile As g?y Pro T Leu Lys glu Pro Lys
355 368 365
ETC aag aga gag agc ccc age é%c atc agc agc gac atc tgg acc cag 1152
y Lgs Arg Glu Ser Pro Ser Gly Ile Ser Ser 58 Ile Trp Thr Gln
370 375 38
tgg ttc aag tac ggc gac atg gaa atc gge cce aac gge ctg ctg aaa 1200
E Phe Lys Tyr é?y 58 Met Glu Ile gfy Pro Asn éfy Leu Leu Lgs
39 395 400
aca gcc ggc gga tac aag ttt cct tgg cac ctg atc ggc atg gge atce 1248
Thr Ala E%Y é?y Tgr Lys Phe Pro Trp His Leu Ile 8§y Met Ef Ile
405 410 4]
t c aac gag ctg cac gag ctg tcc gag gcc aac ccc cig gat cac 1296
%a% sp Asn glu Leu His g u Leu Ser Elu la Asn Pro Leu Asp His
420 425 430
[0064]
ccc cag ctg ccc cac gcc cag age att gec gac gac age gag aa atc 1344
Pro Gln Leu Pro His Ala Gln Ser Ile Ala Asp Asp Ser Glu Glu Ile
435 440 445
ttc ttc ggc gac acc ggc gtg agc aag aac ccc gtg gaa ctg aca 1392
Phe Phe g?y sp Thr é?y 5a§ Ser Lys Asn Pro 5af élu Leu §a§
450 455 460
ggc tgg ttc acc agc tgg aaa agc age atc get tca ttt ttt tic atc 1440
g Trp Phe Thr Ser Trg Lys Ser Ser Ile la Ser Phe Phe Phe Ile
480
atc ctc atc atc ggg ctg ttt ctg gtg ctg cgc ¢ atc cac 1488
gfy Leu Ile Ile g y Leu Phe Leu saf Leu a1 g%y Ile His
485 490 495
ctg tgc atc aag ctg aag cac acc g cgc cag atc tat acc gac 1536
Leu Cys Ile Lgs Leu Lys His Thr Lgs Lys Arg Gln Ile g{s Thr
atc gag atg aat cgc ctg ggg aag taa 1563
Ile glu Met Asn Arg Leu gfy gs
515
<210> 55
<211> 520
<212> PRT
<213> Artificial
<2200
<223> Synthetic Construct
<400> 55

?et Thr Ser Ser gal Thr Ile Ser Val ¥81 Leu Leu Ile Ser ?ge Ile
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[0065]

Thr Pro Leu Tgr Ser Tyr Leu Ser Ile Ala Phe Pro Glu Asn Thr Lys
2 25 30
Leu Asp Trp Lys Pro Val Thr Lys Asn Thr Arg Tyr Cys Pro Met Gl
P i i3 Y
Gly Glu Trp Phe Leu Glu Pro Gly Leu Gln Glu Glu Ser Phe Leu Ser
50 55 60
Ser Thr Pro Ile Gly Ala Thr Pro Ser Lys Ser Asp Gly Phe Leu Cﬁs
65 70 75 8
His Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro
y 859 y 90p P ly 95y
Lys Tyr 1le Thr His Ser Ile His Asn Ile Lys Pro Thr Arg Ser Asp
100 105 11
Cys Asp Thr Ala Leu Ala Ser Tyr Lys Ser Gly Thr Leu Val Ser Leu
115 1%0 125
Gly Phe Pro Pro Glu Ser Cys Gly Tyr Ala Ser Val Thr Asp Ser Glu
130 155 140
Phe Leu Val Ile Met Ile Thr Pro His His Val Gly Val Asp Asp Tyr
145 150 165 160
Arg Gly His Trp Val Asp Pro Leu Phe Val Gly Gly Glu Cys Asp Gln
165 P 170 y 17g
Ser Tyr Cys Asg Thr Ile His Asn Ser Ser Val Trp Ile Pro Ala Asp
18 185 190
Gln Thr Lys Lys Asn Ile Cys Gly Gln Ser Phe Thr Pro Leu Thr Val
155 205 2056
Thr Val Ala Tyr Asp Lys Thr Lys Glu Ile Ala Ala Gly Gly Ile Val
210 215 220
Phe Lys Ser Lys Tyr His Ser His Met Glu Gly Ala Arg Thr Cys Ar,
225 ST 930 235 VS 948
Leu Ser Tyr Cys Gly Arg Asn Gly Ile Lys Phe Pro Asn Gly Glu Trp
e 24§ y 2%0 255
Val Ser Leu Met Leu Lys Leu Arg Ser Lys Arg Asn Leu T;r Phe Pro
260 . 265 270
Cys Leu Lys Met Cys Pro Thr Gly Ile Arg Gly Glu Ile Tyr Pro Ser
Y A 980 285
Ile Arg Trp Ala Gln Val Leu Thr Ser Glu Ile Gln Arg Ile Leu Asp
29 295 300
Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Glu Arg Lys Glu Pro
305 R 3 pASP RS o135 & Lys B 350

Leu Ser Pro Leu Asp Leu Ser Tyr Leu Ala Ser Lys Ser Pro Gly Lys
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[0066]

325 330 335

Gly Leu Ala Tyr Thr Val Ile Asn Glg Thr Leu Ser Phe Ala His Thr
340 34 350
Arg Tyr Val Arg Met Trp Ile Asp Gly Pro Val Leu Lys Glu Pro Lys
355 P 368 365
Gly Lys Arg Glu Ser Pro Ser Gly Ile Ser Ser Asp Ile Trp Thr Gln
3%0 375 388

Trp Phe Lys Tyr Gly Asp Met Glu Ile Gly Pro Asn Gly Leu Leu Lys
38g 398 - 395 400

Thr Ala Gly Gly Tyr Lys Phe Pro Trp His Leu Ile Gly Met Gly Ile
455 410 41%

Val Asp Asn Glu Leu His Glu Leu Ser Glu Ala Asn Pro Leu Asp His
420 425 430

Pro Gln Leu Pro His Ala Gln Ser Ile Ala Asp Asp Ser Glu Glu Ile
435 440 445
Phe Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Val Glu Leu Val Thr
450 455 460

Glg Trp Phe Thr Ser Trg Lys Ser Ser Ile Ala Ser Phe Phe Phe Ile
46 47 475 480

Ile Gly Leu Ile Ile Gly Leu Phe Leu Val Leu Arg Val Gly Ile His
485 490 495
Leu Cys Ile Lys Leu Lys His Thr Lys Lys Arg Gln Ile Tyr Thr As
580 Y 565 Y 5{0 P
Ile Glu Met Asn Arg Leu Gly Lys
515 8 y 5%0

<210> 56

<211> 1539
2125 DNA
<213> Artificial

<220>
<223> fusion VSV-G Cocal / Indiana

<221> CD
<222> (1?.. (1539)

<400> 56
atg aac ttt ctg ctg ctg aca ttc atc stf ctg cct ctg tge age cac
?et Asn Phe Leu %eu Leu Thr Phe Ile 18 Leu Pro Leu Cys ?gr His

cc aag ttc agc atc gtg ttc ccc cag agec cag aag gge aac tgg aag
Ela Lys Phe ggr Ile 5&? Phe Pro g%n Ser Gln Lys Efy gsn Trp Lys

aac §t§ ccc agc age tac cac tac tgc ccc age age age iac cag aac
a

Asn Pro Ser Ser Tyr His Tyr Cys Pro Ser Ser Ser Asp Gln Asn
35 s gy 15

140

48

96

144
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tgg cac aac gac ctg ctg ggc atc acc atg aag gtg aaa atg ccc aag 192
Trp His Asn Asp Leu Leu é%y Ile Thr Met Lys %a? Lys Met Pro Lys

50 55 60
acc cac aag gcc att cag ct ¢ tgg atg tgc cac gcc gec aag 240
Thr His Lys Ala Ile Gln E?y Trp Met Cys His Ala ﬁla Lys
65 75 88
tgg atc acc acc tgc ac ttc cgg tgg tac ccc aag tac atc acc 288
Trp Ile Thr Thr gs isp Phe Arg Trp Tgr Efy Pro Lys Tyr Ile Thr
8 9 95
cac agc atc cac tcc atc cag ccc acc tcc 5 cag 1gc aaa gag agc 336
His Ser Ile His Ser Ile Gln Pro Thr Ser Glu Gln Cys Lys Glu Ser
100 105 110
atc aag cag acc aag cag ggc acc tgg atg agc ccc gge itc cca ccc 384
Ile Lys Gln Thr Lys Gln g?y Thr Trp Met Ser Pro g%g Phe Pro Pro
115 120
cag aac tgc ﬁc tac gcc acc 51:% acc gac agc 5 f 5 ? 5 ? 5 ? 432
Gln Asn Cys Gly Tyr Ala Thr Val Thr Asp Ser: a al Val Va
130 135
cag acc ccc cac cac ctg gtc gac gag tac acc ggc gag tgg 480
Gln la Thr Pro His H1s ‘g’a? al Asp glu Tyr Thr g%y (gxlu Tr
145 155 16
atc gac agc cag ttc ccc aac gge aag tgc aca aa tgc gag 528
Ile Asp Ser Gln Phe Pro Asn (gjy Lys C}Z' glu Thr 8 (g:lu C;s (g;lu
165 170 175
aca gtg cac aac agc acc gtg tgg tac agc gac tac aag tg acc c 576
Thr Va% His Asn Ser Thr §a% Trp Tg Ser Asp Tyr Lys %a? Thr é?y
180 185 180
ctg tgc gac acc ctg acc gag atc acc ttt ttc agce gag 624
Leu Cys sg la Thr Leu saf 5 8 Thr glu Ile Thr Phe Phe Ser (gxlu
[0067] 205
ac ggc aag aaa gag tcc atc ggc aag ccc aac acc ¢ tac aga agc 672
Sp (g.v?% Lys Lys Glu Ser %%g (gxfy Lys Pro Asn fy Tyr Arg Ser
aac tac ttc tac gag aag ¢ gac aaa gtg tgc aag atg aac tac 720
sn Tyr Phe Kla Tyr g u Lys éfy p Lys §af Cys Lys Met Asn Tyr
225 235 240
tgc aag cat cc a gtg agg ctg cct agc ¢ gtg tgg ttc gag ttc 768
Cys Lys His (syfg T Arg Leu Pro (gj 5a§ Trp Phe 81\51 Phe
t tac Cc aag ctg ccc ag tgc ccc gt 816
a? Gln 58 gaf 1a Lys Leu Pr glu C¥s Pro af
265
C gcc acc atc agc gcc ccc acc cag acc agce t agc ctg 864
g%y Ela Thr Ile Ser ila Pro T Jox hr Gln Thr Ser T g 5 r Leu
atc ctg ac ag aga atc ctg ac tac tct ctg tgt cag gaa acc 912
Ile Leu T (gxlu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr
290 300
tgg tcc aag atc aga tcc aag cag ccc agc cct gtg gac ctg agce 960
Trg Ser Lys Ile Arg Ser Lys Gln Pro % Ser Pro ﬁa? isp Leu Ser
30 310 320
tac ctg icc cct aag aac ccc (gfc acc (g’ c cct gcc ttc acc atc atc 1008
Tyr Leu Ala Pro Lgs Asn Pro Gly Thr 335 Pro Ala Phe Thr I le Ile
aac (gjc acc ctg aag tac ttc ag aca Cgg tac atc cgg atc gac atc 1056
Asn Gly Thr Leu Lys Tyr P 1u Thr Arg Tyr Ile Arg Il sp Ile
gac aac ccc atc atc agc aag atg gtg ggc aag atc agc ggc agc cag 1104
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[0068]

Asp Asn Pro Ile Ile Ser Lys Met Val Gly
355 360

acc ag cgg gag ctg tgg acc ag tgg ttc
u Arg glu Leu Trp 5 Trp Phe

atc gfc cce aat ETC atc ctg aaa acc cct
Ile y Pro Asn Gly Ile Leu Lys Thr Pro

ctg tic atg atc ETC cac gfc atg ctg

a
Leu Phe Met Ile g His Gly Met Leu 58
41
tcc cag ttc gag cac ccc cac ¢
Ser Gln 5 6&? Phe 5 lu His Pro His'Le
425
ag ctg ccc a acc ctg ttc ttc
Gln Leu Pro 5 u Thr Leg Phe Phe

aag aac cct ag ctg atc ag ggc tgg

Lys Asn Pro 53? 5 Leu Ile Elu Efy Trp
450 455

agc atc ﬁct tca ttt ttt ttc atc atc gfc

Ser Ile Ala Ser Phe 298 Phe Ile Ile Gly

ctg gtg ctg cge gte ¢ atc cac ctg tgc

u gaf Leu Arg g g%y Ile His Leu 450

aag aag cgc cag atc tat acc gac atc gag
Lys Lys Arg Gln Ile Tyr Thr éég lu

taa

<210> 57

<211> 512

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 57
Met Asn Phe Leu Leu Leu Thr Phe Ile Val
1 5 10
Ala Lys Phe Ser Ile Val Phe Pro Gln Ser
20 25
Asn Val Pro Ser Ser Tyr His Tyr Cys Pro
35 RS g
Trp His Asn Asp Leu Leu Gly Ile Thr Met
50 55
Thr His Lys Ala Ile Gln Ala Asp Gly Tr
65 y 70 D Gly P

Trp Ile Thr Thr ggs Asp Phe Arg Trp ggr

His Ser Ile His Ser Ile Gln Pro Thr Ser

142

Lys Ile ggg Gly Ser Gln
Pro égg £3% B8, §at B3s

acc ET tac aag ttc ccc
Thr y Tyr Lys Phe 268

c agc gac ctg cac aag acc

Ser Asp Leu His Lys Thr
415

tg gce cC CCC aag
u ﬁ g la Pro Lys

¢ gac acc ¢ atc tcc
5? p Thr 6 y Ile Ser
445 -

ttc agc agc tgg aag agc
Phe 286 Ser Trp Lys Ser

ctc ate atc fg ctg ttt
Leu Ile I y Leu Phe
475 480

atc aag ctg aag cac acc
Ile Lys Leu Lys gég Thr

atg aat cgc ctg ggg aag
Met Asn Arg Leu 5? Lys

Leu Pro Leu Cys ?gr His
Gln Lys Gly Asn Trp Lys
30
Ser Ser Ser Asp Gln Asn
45
Lys ggl Lys Met Pro Lys
Met Cys His Ala Ala Lgs
75 8
Gly Pro Lys Tyr 5%e Thr

Glu Gln Cys Lys Glu Ser

1152

1200

1248

1296

1344

1392

1440

1488

1536

1539
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[0069]

Ile
Gln
Gln
145
Ile
Thr
Leu
Asp
Asn
225
Cys
Val
Gly
Ile
Tr

30

Tyr

Asn

100 105 110
Lys Gln Thr Lys Gln Gly Thr Trp Met Ser Pro Glg Phe Pro Pro
115 120 12
Asn Cys Gly Tyr Ala Thr Val Thr Asp Ser Val Ala Val Val Val
130 135 140
Ala Thr Pro His His Val Leu Val Asp Glu ‘Tyr Thr Gly Glu Tr10)
150 155 . 16

Asp Ser Gln Phe Pro Asn Gly Lys C¥s Glu Thr Glu Glu C;s Glu
165 N (R 175

Val His Asn Ser Thr Val Trp Tyr Ser Asp Tyr Lys Val Thr bly
180 155 . 190

-0

Cys Asg Ala Thr Leu Val Asg Thr Glu Ile Thr Phe Phe Ser Glu
19 20 205

Glé Lys Lys Glu Ser Gly Lys Pro Asn '5}2\6 Gly Tyr Arg Ser

Ile

21 215

Tyr Phe Ala Tyr Glu Lys Gly Asp Lys Val Cys Lys Met Asn Tyr

e e 530 VS VY SR LYS o8 WS 240

Lys His Ala Glg Val Arg Leu Pro Ser Gly Val Trp Phe Glu Phe

24 250 255
Asp Gln Asp Val Tyr Ala Ala Ala Lys Leu Pro Glu Cys Pro Val
268 r 265 y 2%0
Ala Thr Ile Ser Ala Pro Thr Gln Thr Ser Val Asp Val Ser Leu
275 280 28g

Leu Asp Val Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr
290 295 300

Ser Lys Ile Arg Ser Lys Gln Pro Val Ser Pro Val Asp Leu Ser

310 315 320

Leu Ala Pro L§s Asn Pro Gly Thr Glg Pro Ala Phe Thr Ile Ile
325 33 335

Gly Thr Leu Lys Tyr Phe Glu Thr Arg Tyr Ile Arg lle Asp Ile
y 340 ys vt 345 g g35() P

Asp Asn Pro Ile Ile Ser Lys Met Val Gly Lys Ile Ser Gly Ser Gln
355 360 365

Thr Glu Arg Glu Leu Trp Thr Glu Trp Phe Pro Tgr Glu Gly Val Glu
370 375 380

Ile
385

Leu

Gly Pro Asn Gly Ile Leu Lys Thr Pro Thr Gly Tyr Lys Phe Pro
y Fro Asn BV gg6 - 395~ YT MYS RO 400

Phe Met Ile Gly His Gly Met Leu Asg Ser Asp Leu His Lys Thr
40‘5’ 41 415

143



CN 108114276 A

FF

.l

25

70/98 7T

[0070]

Ser Gln Ala Glu Val Phe Glu His Pro His Leu Ala Glu Ala Pro
420 425 430

Gln L
Lys A
4
Ser I
465
Leu V
Lys L

<2102
211>
212>
Q213>

<2202
<223>

<400>
atg a
¥et T

Asn &

cag t
Glﬁ S

Thr §
5

atc t
Ile
5

&y 5

tee
Ser

aac ¢
Asn

Ser &
1

gac tac

Cys His Ala

Leu

eu Pro Glu Glu Glu Thr Leu Phe Phe Gly Asp Thr Gly Ile
435 440 445

sn Pro Val Glu Leu Ile Glu Gly Trp Phe Ser Ser Trp Lys
50 455 460

le Ala Ser Phe Phe Phe Ile Ile Gly Leu Ile Ile Gly Leu
470 475

-

al Leu Arg Val Gly Ile His Leu Cvs Ile Lys Leu Lys His
¢ 485 y 450 495

s Arg Gln Ile Tyr Thr Asp Ile Glu Met Asn Arg Leu Gl
ys A8 £60 y P 508 €510 7

58

1518

DNA
Artificial

Fusion VSV-G Piry / Indiana

CDS
(1).. (1518)
58

cC gat aca gtg ctg ggc aag tic cag atc gtg ttc ccc gac
hr Asp Thr gaf Leu g?y Lys Phe ?%n Ile gaf Phe Pro lgp

ag ctg gaa tgg acc ccc gte gt C gac agc cgg cat tgc
lu Leu 81u Trp Thr Pro sal 2g? Efy sp Ser Arg ggs Cys

20

cc agc gag atg cag ttc gac
er ggr lu Met Gln Phe 48p 8?

¢ ag
y Se

C aga agc cag acc atc
r Arg Ser g%n Thr Ile

g; aag gcc ccc gf §§C atc aca ccc agc aag agc gg 8%;

Lys Ala Pro

y Ile Thr

Pro Ser Lgs Ser
6

gC cac gcc ﬁfc aag tgg gtg acc acc tge gac tic cgeg tgg

a Lys Trp Val Thr Thr
D

Cys Asp Phe Arg Trp
7

cc aag tac atc acc cac agc atc cac cac ctg cgg ccc acc
ro Lys Tyr g%e Thr His Ser Ile gés His Leu Arg Pro ggr

ac tgc
sp Cys glu Thr
100

tg gge ttc cct ccc gag age tg
5 g Phe Pro Pro Glu Ser Cy
11 120

ag aca gcc ctg cag cgg tac aag
s xla Leu Gln ?gg Tyr Lys

s &

ac C agc ctg
Sp gfy ??6 Leu

¢ tac gcc ace 5t§ aca
y Tyr Ala ¥gg al Thr

1t £ia fick o Faf G1% af 26r Bro i f5: Faf & Rt

135

144

140

cgg ggc cac tgg atc gac ccc ctg ttc cct ggc ggc gag

Lys
Ser
Ser

Phe
480

Thr

Lys

cag
Gln

cct
Pro

ctg
Leu

ttc
Phe

%ac
r
80

acc

Thr

atc
Ile

ac
S

ac
Sp

tgc

48

96

144

192

240

288

336

384

432

480
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[0071]

Asp Tyr Arg Gly His Trp Ile Asp Pro Leu Phe Pro Gly Gly Glu Cys
l4g 158 155 i §

agc acc aat ttc

Ser Thr Asn Phe C

aag agc cag aaa
Lys Ser Gln %gs

atg acc gcc agc
Met Thr Ala Ser
195

cc ttc cac agc
la Phe His Ser
210

atc atg gat ttc
Ile Met Asp Phe
225

tgg atg ggc ctg
Trp Met g%y Leu

cC atc ttc ccc
la Ile Phe Pro
260

aa tcc gag C
lu Ser glu g%y
275
ac tac agc ctg
sp Tgr Ser Leu
290

cct ctg tece cce
Pro Leu Ser Pro
305

3¢ G55 fiet Kia

cc aag tat atc
la Lys Tyr Ile
340

8 85 05 1%

cag tgg ttc gac
Gln Tr8 Phe Asp
37

cac acc ggc aag
His Thr Gly Lys
385

atc atc gac éag
Ile Ile Asp Glu

cac ccc cag atg
His Pro Gln Met
420

atc ttc ttc C
e Phe Phe Gly
a3e

iR E5Y 1% Pho

tgc gat acc gt

ys Asp Thr gaf
165

acc iac atc tgce

Thr Asp Ile Cys

tac ccc age gag
Tyr Pro Ser glu
200

cCc tac cac ccc
la Tyr His Pro
215

tgc gag cag aag
Cys élu Gln Lys
230

Asn ¥af &6 C1F
245

1o 85 BF A

cc agg acc ctg
la Arg Thr Leu
280

tgc cag aac acc
Cys Gln Asn Thr
295

ctg gac ctg agc
Leu sg Leu Ser
31

tac acc gtg atc
Tgr Thr 5a% Ile
325

cgg acc tgg atc
g Thr Trp Ile

ag tac agc

g§§ lu Tyr %85

tte ¢ ccc ttc
Phe 5 y Pro Phe
375

acc ttc aag ttc
Thr Phe Lys Phe
390

ac ctg cac gag
gs Leg His élu

ccC gac gcc aag
Pro Asp Ala Lys

o e 655 fat
440

agc aac tgg cgg

cac aaC agc agce
His ?ga Ser Ser

cc cag agc ttc
la Gln Ser Phe
185

&5 Kia Len faf

Asn Met Pro ey
2

885 Ton Azg Phe
23§

agc atc cgg gag
Ser Ile Arg élu
250

¢y Thr £1 fie

acc
Thr Trp

tgg gac aag gt
Trp Asp Lys §a§
P 300

tac ctg agc cct
Tyr Leu gﬁg Pro

1u Thr

Asn 8?2 e Len
33

ac tac ggc gag

32g Tyr g?y élu

cc cct g?g
u

aag
la Pro

Lys

aag atc g C CCC
Lys Ile Gly Pro
380

cct ctg tat ctg
Pro Leu Tgr Leu
395

ctg gac gaa ch
Leu sg lu Ala
41

agc gtg ctg ccc
Sgr gaf Leﬁ Pro
425

agc aag aac Cce
Ser Lys Asn Pro

agc agc atc iﬁt
a

rp Phe Ser Asn Trp Arg Ser Ser Ile

145

tgg gag aca ¢

160

tg tgg att ccc
ﬁaf Trp Ile Pro
175

aag aac atc aag
Lys Asn Ile Lys
190

tcc gac cgg ttc
Ser Asp Arg Phe
205

agc acc gtg tgc
Ser Thr gaf Cys

Thr Asn Gly Glu
240

aag aag atc agc
Lys Lys Ile Ser
255
cg8g acc cig

cC
Arg Ala Thr Leu
270

ag cgg atg ctg
Gln Arg Met Leu
285

tcc cge aaa gag
Ser Arg Lys glu

aga gcc cct ggce
Arg Ala Pro §§

cac agc gec cac
His Ser Ala His
335

atg aaa gag atc
Met Lgs 1u Ile
350

ctg ctg tgeg agc
Leu Leu Trp Ser
365

aac ggc ctg ctg
Asn Efy Leu Leu

te 8 Kfa £y
40

cc cct atc gac
la Pro Ile Asp
415

B fsp €14 i
43

atc gag ctg atc
Ile 515 Leg Ile
445

tca ttt ttt ttc
Ser Phe Phe Phe

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392
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[0072]

450 455 460

atc atc ggc ctc atc atc ggg ctg ttt ctg gtg ctg cgc c atc
iég Ile 5 y Leu Ile Ile gﬁy Leu Phe Leu 6a§ Leu Arg 5 y Ile

cac ctg 1gc atc aag ctg aag cac acc aag aag cgc cag atc tat acc
His Leu Cys Ile Lgs Leu Lys His Thr Lgs Lys Arg Gln Ile Tgr Thr

ac atc gag atg aat cgc ctg ggg aag taa
sp Ile glu Met Asn Arg Leu E?y Lgs

<210> 59 . .
<211> 505 .
<212> PRT .
<213> Artificial

220>
<223> Synthetic Construct

<400> 59

?et Thr Asp Thr gal Leu Gly Lys Phe gén Ile Val Phe Pro ?gp Gln
Asn Glu Leu Glu Trp Thr Pro Val Val Gly Asp Ser Arg His Cys Pro

20 25 30
Gln Ser Ser Glu Met Gln Phe Asp Gly Ser Arg Ser Gin Thr Ile Leu
35 40 45
Thr Gly Lys Ala Pro Val Gly Ile Thr Pro Ser Lys Ser Asp Gly Phe
50y y 55y 6% p oL
Ile Cys His Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr
65 @ P 7 80
Gly Pro Lys Tyr Ile Thr His Ser Ile His His Leu Arg Pro Thr Thr
85 90 95
Ser Asp Cys Glu Thr Ala Leu Gln Arg Tyr Lys Asp Gly Ser Leu Ile
Py 100 10§ g p oy 110
Asn Leu Gly Phe Pro Pro Glu Ser Cys Gly Tyr Ala Thr Val Thr Asp
llg 120 125
Ser Glu Ala Met Leu Val Gln Val Thr Pro His His Val Gly Val Asp
130 135 140
Asp Tyr Arg Gly His Trp Ile Asp Pro Leu Phe Pro Gly Gly Glu Cys
145 00 e YRS 4B P 155 d 180
Ser Thr Asn Phe Cgs Asp Thr Val His Asn Ser Ser Val Trp Ile Pro
165 170 175

Lys Ser Gln Lys Thr Asp Ile Cys Ala Gln Ser Phe Lys Asn Ile Lys
ys Se n 1§8 Sp y 188 y 150 y

Met Thr Ala Ser Tyr Pro Ser Glu Gly Ala Leu Val Ser Asp Arg Phe
195 200 205

146

1440

1488

1518
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[0073]

Ala Phe His Ser Ala Tyr His Pro Asn Met Pro Gly Ser Thr Val
210 215 225
Ile Met Asp Phe Cys Glu Gln Lys Gly Leu Arg Phe Thr Asn Gl
225 P 230 Y y 23% y
Trp Met Gly Leu Asn Val Glu Gln Ser Ile Arg Glu Lys Lys Ile
245 250 255
Ala Ile Phe Pro Asn Cys Val Ala Glg Thr Glu Ile Arg Ala Thr
260 26 270
Glu Ser Glu Gly Ala Arg Thr Leu Thr Trp Glu Thr Gln Arg Met
275 280 . 285
Asp Tyr Ser Leu Cys Gln Asn Thr Trp Asp Lys Val Ser Arg Lys
P 250 y 295 PRy 300 gL
Pro Leu Ser Pro Leu Asg Leu Ser Tyr Leu Ser Pro Arg Ala Pro
305 31 315
Lys Gly Met Ala Tyr Thr Val Ile Asn Gly Thr Leu His Ser Ala
3%5 330 335
Ala Lys Tyr lle Arg Thr Trp Ile Asp Tyr Gly Glu Met Lys Glu
340 P 34g 3%0
Lys Gly Gly Arg Gly Glu Tyr Ser Lys Ala Pro Glu Leu Leu Tr,
T 560 365 P
Gln Trp Phe Asp Phe Gly Pro Phe Lys Ile Gly Pro Asn Gly Leu
378 P y 375 y y 380 y
His Thr Gly Lys Thr Phe Lys Phe Pro Leu Tgr Leu Ile Gly Ala
385 390 395
Ile Ile Asp Glu Asp Leu His Glu Leu Asp Glu Ala Ala Pro Ile
408 410 418
His Pro Gln Met Pro Asp Ala Lys Ser Val Leu Pro Glu Asg Glu
420 425 43
Ile Phe Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu
435 440 445
Gln Glg Trp Phe Ser Asn Trg Arg Ser Ser Ile Ala Ser Phe Phe
45 45 460
Ile Ile Gly Leu Ile Ile Gly Leu Phe Leu Val Leu Arg Val Gly
465 470 475
His Leu Cys Ile Lys Leu Lys His Thr Lys Lys Arg Gln Ile Tyr
e oo @S 450 435

Asp Ile Glu Met Asn Arg Leu Gly Lys
p e 580 & 565

<210> 60

147

Cys
Glu
240
Ser
Leu
Leu
Glu
Gl

32

His
Ile
Ser
Leu
Gl

40

Asp
Glu
Ile
Phe
Ile

480

Thr
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[0074]

211>
<212>
<213>

<2207
<223>

1560
DNA

<2207
221>
<222>

<400> 60
atg aca tcc
%et Thr Ser

tct acc cac
Ser Thr His

i 458 g

gag ctg aac
lu Leu

Asn

atc
Ile

§t% cce
al Pro
65

cc gcce
la Ala

aag
Lys

atc acc
Ile Thr

tac
Tyr

aag gcc gee
Lys Ala Ala
115

ttc cce cee

Phe Pro Pro
130

Tyr Val Mot

145
B s 15

tte

tgc
Phe

Cys g?g

aaa acc cac
Lys Thr His
195

fat ’2%% T

aag agc aag
L;s Ser Lys
225

aag ttc tgc
Lys Phe Cys

Fusion VSV-G

..

Artificial

(1560)

R £

age
Ser

faf Lo

ctg gaa
Leu Glu

cfy

tge atc

Cys
30

cce
Pro

cce
Pro

atc
Ile

acc
Thr
70

s faf e
85

fits §& Faf
100

faf Gl Kia

tge

ag age
Cys

lu Ser

ctg gtg acce

Leﬁ 6a? Thr

150

5tf ac cct

a sg Pro

16

aca gtg cac

Thr Val His
180

tgc

ac gt
Sp a§ Cys §

cct cag acc
Pro Gln Thr

ttc cac gcc
Phe His Xla
230

aac aag aac
Asn Lys Asn
245

Isfahan / Indiana

et faf EFy faf
10

cag atc gtg ttc
Gln Ile gg? Phe

aag ggc acc cgg
Lys égy Thr Arg T

ac ctg aaa acc
sgp Leu Lys Thr

ccc age
Pro Ser

aac agc
Asn Ser

ac ttc

acc tge
sp Phe
90

Thr Cys

cac agc ctg cgg
His Ser Leu Arg

105

ct C
Tyr ?58 la E%y
§§§ e fie &
fof

cce ace
Pro Thr
170

tac aac

cee cac cec
Pro His Pro

ctg tte
Leu Phe

aac

CC accC atg
Asn Xla

Thr Met
185

ac ttc

agc cag
sp Phe

er Gln
200

aag ccC acc aag
L{s Pro Thr Lys
215

cac atg aag ggc
His Met Lys gfy

et Leu &y

- .
® .

cce age

ag
Pro Ser glu
tac ‘(t:gc'Fc) cc
yr Cys Pro

45
atg gcc ttc
Met ﬁla Phe
60

ac 5
75

¢ tac
y Tyr

cgg tgg tac
Arg Trp Tyr

Pro Thr Val

acc ctg atg
Thr Leu Met
125

atc acc gac
Ile Thr Asp
140

a gtg gac
i B s

tce gag tge
Ser glu Cys

tgg att ccc
Trp Ile Pro

at
éin The 1le
505

fa ft ac
5 s

23

ep At faf

Ta he &y
15

aca aag ctg
ggr Lys Leu

cag agc gcc
Gln Ser Ala

ac agc aag
Ksp Ser Lys

ctg tgc cac
Leu Cys His
80

By bro fys

ac tgc
sp Cys

&ty

tte
?ﬁ Phe

agc
Sgr
110

tac ccc
Tyr Pro

age
Ser

ac tac cgg
sp Tyr Ar
p T 168

aac age aac
Asn Ser Asn
175

aag gat ctg
%gg ﬁsp Leu

i Vaf 86

ctg aca ctg
Leu Thr Leu

tgc aag atg
Cgs Lys Met
240

55 fed Aog fi'ég 8y Asn &Yy & igg te

25

148

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768
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Ta faf &% 55 sp Bl

ttc
Phe

dH

agce
Ser
305

age
Ser

atg
Met

tac
Tyr

aag
Lys

ct
LeE
385

aag

[0075] L¥S

ac
Sp

cac
His

ttc
Phe

Trg
&ty

tge

Cys Ile

ccc gac tge tg
Pro ﬁsg Cys Leu

¢y fat

cag
Gln

acc
Thr

ctg tge cag
Leu Cys Gln

tc gac ctg
la Val Asp Leu
325

cc tac atc
la Tyr Ile
340

Arg 5af T

aaa gag agc gcc
L;s glﬁ Ser Ala
370

cce
Pro

atc
Ile

ttc aac
Phe Asn

ity

c tac

Ser Gy Tir s

Ser

cag gac ctg cag
Gln Asp Leu Gln
420

i
&

g ttc age gac tgg
Phe Ser Asp Trp

it

cct atc
Pro Ile

ac acc
sp Thr

ctc atc ate
Leu Ile Ile

atc

gag atg aat cgc ctg

lu Met A
515

0>

1>

2> PRT
3> Artificial
0>

RS

g Leu

61
519

Vat fiet Lo
fat &5y

cc ctg
la Leu
295

aac acc tgg
Asn ghg Trp

agc tac

Ser Tyr L

fat £fa Aen

ate
Ile

age
Ser

i

atg

Met 1u
390

aag ttc ccc

Phe Pro

gaa ctg

lu Leu

ce
G?g la

&5 af §

age
Ser
455

aaa age
L;s Ser

ctg ttt ¢
Leu Phe L

aag ctg aag cac acc
Lys %88 Lys His T

& e

Synthetic Construct

ac agc
p Ser Pro

tg gac aac agc aag ctg ctg tcc
Leu isg Asn Ser Lys Leu %gg Ser

Fat Faf

fas g5

ctg ctg

age
Leu Leu

aag agc acc
Ser

Lys Ser Thr
285

aca gac ng ctg

ctg gac
Thr Asp 8 Leu

Leu Asp

gag aag atc

ac Cgg aaa gag ccc
lu Lys I 5

sg Arg Lys Glu Pro

cct

ct CcC
eg Ela Pro
330

éf agc ctg atg agc
y

aag

oy Ly

¢ cct icc

aga agc ccc
Arg Ser Pro

Ser Leu Met Ser Ala Pro
345 350

atc
Ile

g g

atc

atc
Ile

cce aag

ctg aaa gag
5 Lys

Leu Lys Glu
365

faf f

aac %c ctg

Asn y Leu Ile
ctg tac ctg ctg ggc atg c atc
Leu Tyr Leu Leu éfy Met gfy Ile

410 415
aac ccc

Asn Pro %af ﬁsB ﬁ?g
&1t &y 5 to faf

atc a| ctg atc agc
5 § eu Ile Ser

360

atc gac
Ile Asp

&ty

ctg tgg
eu Trp

acc
Thr

cag
Gln

cccC

a ctg
Pro

Leu Lys

agce age gte
Ser Ser Val
425

ttc §

agce
Phe

Ser

aag aac ccc
Lys Asn Pro I

ttc atc

agc atc gct tca tit ttt
H Phe 1le

Ser Ile Ala Seg Phe Phe
Ile His

ctg tc gge
Leu saf al Efy His

g aag cgc cag atc tat acc gac

ctg cge atc cac

Leu Arg

hr L Lys Arg Gln Ile Tyr Thr Asp
ys 5 8 y 510

taa

149

ctg
Leu

tce
Ser

tac
Tyr

ctg
Leu
320

Ty

Ccge

a Arg

6ty

t8g
Trp

aag acc

Thr
400

al

ccc
Pro

ttc
Phe

ety

atc
Ile
480

ctg
Leu

atc

—i
[

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1560
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[0076]

<400> 61

Met
1
Ser
Val
Glu
Val
65
Ala
Tyr
Lys
Phe
145
Gly
Phe
Lys
Val
Lys
255
Lys
Glu

Phe

Glu

Thr Ser Val %eu Phe Met Val Gly Ygl Leu Leu Gly Ala ?ge Gly
Thr His Cys Ser Ile Gln Ile Val Phe Pro Ser Glu Thr Lys Leu
25 25 30
Trp Lys Pro Val Leu Lys Gly Thr Arg Tyr Cys Pro GIn Ser Ala

P 3% Y 40y y 45
Leu Asn Leu Glu Pro Asp Leu Lys Thr Met Ala Phe Asp Ser Lys
50 55 .60 ° .
Pro Ile Gly Ile Thr Pro Ser Asn Ser Asp Gly Tyr Leu Cys His
70 75 80
Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys
85 90 95
Ile Thr His Ser Val His Ser Leu Arg Pro Thr Val Ser Asp Cys
100 105 110
Ala Ala Val Glu Ala Tyr Asn Ala Gly Thr Leu Met Tyr Pro Gly
115 120 125
Pro Pro Glu Ser Cys Glg Tyr Ala Ser Ile Thr Asp Ser Glu Phe
130 13 140
Val Met Leu Val Thr Pro His Pro Val Gly Val Asp Asp Tyr Arg
: 150 15% 16
His Trp Val Asg Pro Leu Phe Pro Thr Ser Glu Cys Asn Ser Asn
16 170 175
Cys Glu Thr Val His Asn Ala Thr Met Trp Ile Pro Lgs Asp Leu
180 185 190
Thr His Asp Val Cys Ser Gln Asp Phe Gln Thr Ile Arg Val Ser
195 200 205
Met Tyr Pro Gln Thr Lys Pro Thr Lys Gly Ala Asp Leu Thr Leu
210 215 220
Ser Lys Phe His Ala His Met Lys Gly Asp Arg Val Cys Lys Met
230 ys By o3p fre Yal s WS ol
Phe Cys Asn Lys Asn Gly Leu Arg Leu Gly Asn Gly Glu Trp Ile
345 Y €350 35
Val Gly Asg Glu Val Met Leu Asg Asn Ser Lys Leu Leu Ser Leu
26 26 270

Pro Asg Cys Leu Val Gly Ser Val Val Lys Ser Thr Leu Leu Ser
27 280 285

Gly Val Gln Thr Ala Leu Trp Glu Thr Asp Arg Leu Leu Asp Tyr
295 295 P 308

150
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[0077]

Ser Leu Cys Gln Asn Thr Trp Glu Lys Ile Asg Arg Lys
305 310 31

Ser Ala Val Asp Leu Ser Tyr Leu Ala Pro Arg Ser Pro
325 330
Met Ala Tyr Ile Val Ala Asn Gly Ser Leu Met Ser Ala
340 345
Tyr Ile Arg Val Trp Ile Asp Ser Pro Ile Leu Lys Glu
35% P 360 _ Ay 365
Lys L;s Glu Ser Ala Ser Glg Ile Asp Thr Val Leu Trp
370 37 380

Leu Pro Phe Asn Gly Met Glu Leu Gly Pro Agﬂ Cly Leu
385 390 395 ° ¢

Lys Ser Gly Tyr Lys Phe Pro Leu Tyr Leu Leu Gly Met
405 410
Asp Gln Asp Leu Gln Glu Leu Ser Ser Val Asn Pro Val
420 425
His Val Pro Ile Ala Gln Ala Phe Val Ser Glu Gly Glu
435 440 445
Phe Glg Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu
45 455 460

Trp Phe Ser Asp Trp L;s Ser Ser Ile Ala Ser Phe Phe
46 470 475

Gly Leu Ile Ile Glg Leu Phe Leu Val Leu Arg Val Gly
48 490
Cys Ile Lys Leu Lys His Thr Lys Lys Arg Gln Ile Tyr
500 Y y 565 g y

Glu Met g?g Arg Leu Gly Lys

<210> 62
1536

<212> DNA
Artificial

Fusion VSV-G New Jersey / Indiana

<220>
221>
<222>

<400> 62
atg agc atc atc agc tat atc
?et Ser Ile Ile ger Tyr Ile

Cl
.. (1536)

cc ttt ctg ctg ctg atc
la Phe %gu Leu Leu Ile

ctg ggc atc ccc atc ttc gtg ccc age gge cag aac atce
Leu é?y Ile Pro Ile Phe 5a§ Pro Ser E%y Gln Asn Ile

151

Glu Pro Leu
320
Gly Lys Gl
y 3%5 y
Pro Ala Arg
350
Ile Lys Gly
Glu Gln Trp
Ile Lys Thr
400
Gly
Asp His Pro
43
Glu Val Phe
Ile Ser Gly
Phe Ile Ile
480
Ile His Leu
495

Thr Asp Ile
510

Xac agc acc
Sp ?gr Thr

age tgg cag
Ser Trp Gln

48

96
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20 25 30
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ERE 165 05 B0 B 055 M H0r R I 0 S RS O i B 288
Fie i S8 IS S o G 8EE Ko ace afe gad 5%5-§§§ Pl feg %
e He 3 R HERI NI M c geg g Led 85 phe Pro 384
Feo G1F S5 150 655 165 115 360 W AR A G 8BS DS 132
BrBERIRE R LRI RIS s
15 B Ko 555 Bip bhe Ron By By 8% 855 A%% 62 155 5F S 528
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cgg aat
Arg Asn

faf &0

aac gc¢
Asn

%ac
r
3§5
atc
Ile

cc

fifs Kia

£fe 1

aac
Asn Pr

cc

la Ser
70
Gin &%y

Pro

Pro Val

Thr en G1u Are &1y §

faf Faf £ Ser

ttc tgg gac
Phe Trg Sp

&y at
390

aac atg atc gag asc
Asn Met Ile glu Ser

g
G

Cc agc

cce
Pro

A%g §a?

tac
Tyr

ttc aat
Phe Asn

c ctg
Leu

ttec ¢
a Phe Gln
420

ac atc atc
sp Ile Ile

cc
la

C cgg gag ac atc ttc
e Arg lu sp sp 1le ng

450

atc gc
Ile Al
465

gt% ct
a

[0079] Le

Lys Ar

<400>

atc
Ile

t tca ttt ttt ttc ate
a Ser Phe Phe Z?S Ile

ctg

g cgc gt c atc cac
a g Leu

u Arg Val Ile His
485

gc cag atc tat acc ac atc

g Gln Ile Tyr Thr

P
Artificial

Synthetic Construct
63

%a? %af gaa T

p Ile Gl
50

agc
Ser
345

ctg
Leu

fso

aag
Lys

ly

cce
Pro
425

ttc
Phe

1gg
p

&ty

tgc
Cys

ag
u
5

aca
Thr

aac
Asn

tgg
Trp

&y

afé

Ile.

410

cac
His

ac
sp

faf

ctc
Leu

atc aag

Ile
490

atg
Met

Met Ser Ile Ile Ser Tyr Ile Ala Phe Leu
1 5 10

Leu Gly Ile Pro Ile Phe Val Pro Ser Gly
20 25

Pro Val Ile Gln Pro Phe Asp T&r Gln Cys
35 4

Pro égn Thr Met Gly Leu ggr Ala Thr Lys

Ser Val Phe Ser Thr Asp Lys Val Ser Gly
65 70

Glu Trp Lys Thr Thr Cys Asp Tyr Arg Trp

153

atc
Ile

aca tac att

ng
Thr Tyr Ile

358

ccC CgE
Pro Arg

o &

5 3
i B

aac

ag ctg ac
8 Asn

1u Leu

atc

aag
Ile

Lys

Elu
415

ﬁgc %ac gac gac
is Tyr Asp Asp
430

aag gat ggc
L ¢t
35
ate ’ac
Ile Asp

ac
Sp-

g ctg
Leu

cee
Pro

aac acc

Asn

thr Gy €10 Aen

Gy T s &y 8

855 Leb pne

tce
Ser

atc atc
Ile Ile
475

ctg aag cac acc

Lys Leu Lys His Thr
y 495

aat cgc ctg ggg aag
Asn Arg Leu 5§y Lys

aa
1u
acc

Thr

atc
Ile

cac
His
400

cag
Gln

ac
sp

&ty

age
Ser

ct
Leg
480

aag
Lys

taa

Leu Leu Ile Asp ?gr Thr

Gln Asn Ile Ser Trp
30

Pro Ile His Gly Asn
45

Leu Thr Ile Lys Ser

60
Trp Ile Cys His Ala
759 y

Tyr Gly Pro Gln Tyr

Gln
Leu
Pro
g

Ile

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536
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[0080]

85 90 95
Thr His Ser Ile His Pro Ile Ser Pro Thr Ile Asp Glu Cys Lys Arg
100 105 110
Ile Ile Ser Arg Ile Ala Ser Gly Thr Asp Glu Asp Leu Gly Phe Pro
115 125 125
Pro Gln Ser Cys Gly Trp Ala Ser Val Thr Thr Val Ser Asn Thr Asn
130 135 140
Tyr Lys Val Val Pro His Ser Val His Leu Glu Pro Tyr Gly Gly His
145 150 185 160

Trp Ile Asp His Asp Phe Asn Gly Gly Glu C@ys Arg Glu Lys Val Cys
16 170 175
Glu Met Lys 615 Asn His Ser Ile Trg 1le Thr Asp Glu Thr Val Gln
18 18 190
His Glu Cgs Glu Lys His Ile Glu Glu Val Glu Gly Ile Met Tyr Gly
195 200 205
Asn Ala Pro Arg Gly Asp Ala Ile Tyr Ile Asn Asn Phe Ile Ile Asp
210 215 220
Lys His His Arg Val Tyr Arg Phe Gly Gly Ser Cys Arg Met Lys Phe
255 g zgo g 235 8 240

Cys Asn Lys Asp Gly Ile Lys Phe Thr Arg Gly Asp Trp Val Glu Lys
y y D 54 y 258 y P P 955 y
Thr Ala Gly Thr Leu Thr Asn Ile Tyr Glu Asn Ile Pro Glu Cys Ala
260 265 270
Asp Gly Thr Leu Val Ser Gly His Arg Pro Gly Leu Asp Leu Ile Asp
275 280 285
Thr Val Phe Asn Leu Glu Asn Val Val Glu Tyr Thr Leu Cys Glu Gly
290 295 300
Thr Lys Arg Lys Ile Asn Lys Gln Glu Lys Leu Thr Ser Val Asp Leu
305 310 315 320
Ser Tyr Leu Ala Pro Arg Ile Gly Gly Phe Gly Ser Val Phe Arg Val
325 330 33
Arg Asn Gly Thr Leu Glu Arg Gly Ser Thr Thr Tyr Ile Arg Ile Glu
340 345 35
Val Glu Glg Pro Val Val Asp Ser Leu Asn Gly Ile Asg Pro Arg Thr
35 360 36

Asn Ala Ser Arg Val Phe Trp Asp Asp Trp Glu Leu Asp Gly Asn Ile
370 8 g7p ASP ASP TP B HEH ASP B

Tyr Gln Gly Phe Asn Gly Val Tyr Lys Gly Lys Asp Gly Lys Ile His
3%5 Y 395 ey y 355 y 400

154
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[0081]

Ile Pro Leu Asn Met Ile Glu Ser Gly Ile Ile Asp Asp Glu Leu Gln
405 410

His Ala Phe Gln Ala Asp Ile
420
Glu Ile Arg Glu Asp Asp lle
435 P
Asn Pro Val Asp Ala Val Val
450 455

Ile Ala Ser Phe Phe Phe Ile
465 470

Val Leu Arg Val Glg Ile His
48

Lys Arg Gln Ile Tyr Thr Asp
500

<210> 64

<211> 1557
<212> DNA
(213> Artificial

<2207
<223>

<220>
221> cn;
<222> (1).. (1557)

<400> 64
atg ctg tca tat ctg atc ttt
?et Leu Ser Tyr %eu Ile Phe

aag atc

pee e aa atc gag ttc cca

1u Ile Phe Pro

gt% cCcC cac Eag tac aac tac
Val Pro Hls lu Tyr Asn Tyr

cac C acg cag acc gge atc
His §§ Thr Gln Thr g y Ile

ctc aca acg cac caa gtc
%gu Thr Thr His Gln

atg aca acc tgc ﬁat ttt cgc
Met Thr Thr Cys sp Phe Arg

aa CCa

agc atc cac aat gag
lu Pro

Ser Ile His Asn Glu
100

aag tca tac aag

Lys Ser Tyr Lys i 5?5 52? Ser

tca tgt ggc tac ggc acc gtg

415

Ile Pro His Pro His Tyr Asp Asp Asp
425 438 P

Phe Phe Asp Asn

440

Glu Trp Val Ser

Ile Gly Leu Ile
475

Leu Cys Ile Lys
490

Ile Glu Met Asn
505

Fusion VSV-G New Jersey / Indiana

fia Lo i faf

caa cac acc aca
Gln ggs Thr Thr

tgc ccg acc tca
CKS Pro Thr Ser

cct

Pro tf gag fes

Iu Leu

aa éfc ttc atg tgc

Phe Met Cgs

tgg tat ggc ccc
Trp Tyr gfy Pro L

acc iac tac cag
Thr sg Tyr Gln

ttc aac ccc

agce
Phe Asn Pro

120

acc gac gcc gag

155

Thr Glg Glu Asn Gly
44

Gly Trp Gly Ser Ser

460

Ile Gly Leu Phe Leu
480

Leu Lys His Thr Lys

495

Arg Leu Gly Lys
810

agc cca atc ctc
Ser Pro Ile Leu 5§y

B Ko 15 6% e

cc ac aag aat agc
4gp Lys Asn Ser

acc atg ccc aag ggg
Tgr Met Pro Lys g?

cac agc gct ctc tgg
His Ser Ala Leu ggp

aag tac atc acg cac
ys Tyr Ile ggr His

tgc ctc gaa gcc atc

Cys Leu Glu Ala Ile
110

g ¢ ttc ccg ccc caa

y Phe Pro Pro Gln

gcc cac atc gtg acc

48

96

144

192

240

288

336

384

432
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Ser Cys Gly Tyr Gly Thr Val Thr Asp Ala Glu Ala His Ile Val Thr
130 135 140

tg aca ccc cac tca gtc aag tac aca ggc gaa tgg atc 480
af Thr Pro His Ser €a1 Lys §a§ ﬁ glu Tg Thr é?y 1u Trp Ile
145 155 160
ac cce cac ttc atc ggg ggc cge tgt aag gge caa atc tge acc 528
sp Pro His Phe Ile 5% E?y Arg Cys L;s g?y Gln Ile Cys Elu Thr
165 175
tg cac aac agc acc aag tgg tit acg tca tca gac gge gaa age gt 576
§af His Asn ?gg Thr Lys Trp Phe Tgr Ser Ser Asp éfy Elu Ser 5a§
tgc agc caa ctg ttt acg ctc gt ¢ ggc atc ttc ttt agc gac age 624
Cys Ser Gln Leu Phe Thr Leu éa% 8% éfy Ile Phe Phe Ser Asp Ser
195 200 205
ag gag atc acc agc atg ggc ctc ccg gag aca atc cgc age aac 672
élu g%g Ile Thr Ser Met g?g Leu Pro 8lu Thr é%g Jle Arg Ser Asn
tac ttt ccg tac atc agc acc ag gga atc tgt aag atg cct ttt tgc 720
Tgr Phe Pro Tyr Ile Ser T 5 5 y Ile Cg s Lys Met Pro Phe Cys
225 230 235 240
cgc aag cag gga tat aag ctg aag aat gac ctg tgg tic cag atc atg 768
Arg Lys Gln gf Tyr Lys Leu Lys Asn 38 Leu Trp Phe Gln Jle Met
245 25 255
ac ccg gac ctg gac aag acc gtc cgc gat ctg ccc cac alc aag gac 816
sp Pro Asp Leu Asp Lys Thr Val Arg sp Leu Pro His lle Lys Asp
260 26 270
tgt gat ctg tca tca agc atc atc acc ccc gfa éaa cac gcc acg gac 864
Cys Asp Leu Ser Ser Ser Ile Ile Thr Pro lu His Ala Thr Asp
275 280 285
[0082]
atc agc ctc atc age gat §t§ gag cge ate ctc gac tac get cte igc 912
Ile Ser Leu Ile Ser Asp Va u Arg Ile Leu SB Tyr Ala Leu Cys
290 2 30
cag aac aca tgg agc aag atc gaa agc ggc gaa ccc atc acc cca t 960
Gln Asn Thr Trp Ser Lys Ile Glu Ser gf lu Pro Ile Thr Pro 5a§
305 310 315 320
ac ctg agc tat ctc ggc cca aag aac ccc C cce gtg tte 1008
sp Leu Ser Tyr Leu éﬁy Pro Lys Asn Ef 5a§ gfy Pro 5a§ Phe
325 335
acc atc atc aac g%g agc ctg cac tac ttt aca agc aag tat ctg cgc 1056
Thr Ile Ile gzg Ser Leu His 325 Phe Thr Ser Lys T§5 Leu Arg

1104
faf &5 ﬁéﬁ 1% 88 Bro Vol g‘gg Bro Afg et &10 £y Iys § faf £ia

g%g acc cgc atc ﬁf cge cag ctg teg iac cag tgg ttc cct ttt gg; 1152

y Thr Arg Ile Arg g%g Leu Trp Asp Gln TrB Phe Pro Phe
1200
g8 gLe gan ofc 860 oo Ron Gty Waf feo EZE e fys Gin Giy %g'ﬁ 20
385 390
aag ttc ccg ctg cac atc atc gfg acg 5§c aa 5t§ ac agc gat atc 1248
al Asp

Lys Phe Pro Leu His Ile I Ser sg Ile
405

aag atg gag cgc gtg gtc aag cac ag cac cca cac atc g gct 1296
Lys Me% lg Agg 5a§ gal Lyg His Trg Elu His Pro His 1 Eau

§°t cag acc ttt ctc aag aag ac at acc §§c aa gtc ctg tat tac 1344
la Gln Thr Phe Leu Lys Lys sp Thr 1 Leu Tyr Tyr

156
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435 440 445
g gat acg gga gtg agc aag aac cct gtg gag ctg c tgg 1392
5% ﬁsg Thr g y Val Ser Lgs Asn Pro 53? glu Leu §a§ g 5§y Trp
ttc age fa tgg cgc age agc atc get tca ttt ttt ttc atc ate g?c 1440
Phe Ser Gly Trp Arg Ser Ser Ile Ala Ser Phe Phe Phe Ile Ile 5
465 470 475 48
ctc atc atc ggg ctg ttt ctg tg ctg cge ¢ atc cac ctg tge 1488
Leu Ile Ile gfy Leu Phe Leu 5a§ Leu Ars 5 fy Ile His ksg Cys
atc aag ctg aag cac acc aag aag cge cag atc tat acc gac atce gag 1536
Ile Lys Leu L5s His Thr Lys Lys Arg Gln Ile Tyr Thr 58 Ile
1557

[0083]

g aat cgc ctg ggg aag taa
Met Asn Arg Leu g?y Lys

<210> 65

<211> 518

<212> PRT

<213> Artificial

220>
<223> Synthetic Construct

<400> 65
Met Leu Ser Tyr Leu Ile Phe Ala Leu Ala
1 5 10
Lys Ile Glu Ile Val Phe Pro Gln His Thr
20 25
Val Pro His Glu Tyr Asn Tyr Cys Pro Thr
35 45
His Gly Thr Gln Thr Gly Ile Pro Val Glu
50 55
Leu Thr Thr His Gln Val Glu Gly Phe Met
65 70
Met Thr Thr Cys Asp Phe Arg Trp Tyr Gly
85 90
Ser Ile His Asn Glu Glu Pro Thr Asg Tyr
100 10
Lys Ser Tyr Lys Asp Gly Val Ser Phe Asn
y 1{5 y Py 120
Ser Cys Gly Tyr Gly Thr Val Thr Asp Ala
1%0 i Y 135 P
Val Thr Pro His Ser Yg& Lys Val Asp Glu

145

Asp Pro His Phe Ile Gly Gly Arg Cys Lys
P 165 yuly ey 1%0

157

Val Ser Pro Ile %gu Gly
Thr Gly Asp ggp Lys Arg
Ser Ala Asp Lys Asn Ser
45
Leu Thr Met Pro Lys Gly
60
Cgs His Ser Ala Leu Trp
7 80
Pro Lys Tyr Ile ggr His

Gln Cys Leu ?% Ala Ile

u
0
Pro Gly Phe Pro Pro Gln
125
Glu Ala His Ile Val Thr
140

Tyr Thr Gly Glu Trp Ile
1%5 y P 160

Gly Gln Ile Cys Glu Thr
175



CN 108114276 A F 5 *k

84/98 T

[0084]

Val His Asn Ser Thr Lys Trp Phe Thr Ser Ser Asp Gly Glu Ser Val
180 185 190
Cys Ser Gln Leu Phe Thr Leu Val Gly Gly 1le Phe Phe Ser Asp Ser
195 200 205
Glu Glu Ile Thr Ser Met Glg Leu Pro Glu Thr Gly Ile Arg Ser Asn
210 21 225
Tyr Phe Pro Tyr Ile Ser Thr Glu Gly Ile Cgs Lys Met Pro Phe Cys
225 230 235 240
Arg Lys Gln Gly Tyr Lys Leu Lys Asn Asp Leu Trp Phe Gln Ile Met
255 Y y 258 255
Asp Pro Asp Leu Asp Lys Thr Val Arg Asp Leu Pro His Ile Lys As
260 P 265 P 270 P
Cys Asp Leu Ser Ser Ser Ile Ile Thr Pro Gly Glu His Ala Thr Asp
275 280 285
1le Ser Leu Ile Ser Asp Val Glu Arg Ile Leu égs Tyr Ala Leu Cys

290 295
Gln Asn Thr Trp Ser Lys Ile Glu Ser Gly Glu Pro Ile Thr Pro Val
305 310 315 320
Asp Leu Ser Tyr Leu Gly Pro Lys Asn Pro Gly Val Gly Pro Val Phe
325 330 335
Thr Ile Ile Asn Gly Ser Leu His Tyr Phe Thr Ser Lys Tgr Leu Arg
340 345 350
Val Glu Leu Glu Ser Pro Val Ile Pro Arg Met Glu Glg Lys Val Ala
355 360 36
Gly Thr Arg Ile Val Arg Gln Leu Trp Asp Gln Trp Phe Pro Phe Gly
370 375 388

Glu Val Glu Ile Gly Pro Asn Gly Val Leu Lgs Thr Lys Gln Gly Tgr

385 390 395 400

Lys Phe Pro Leu His Ile Ile Gly Thr Gla Glu Val Asp Ser Asg Ile

405 41 41
Lys Met Glu Arg Val Val Lys His Trg Glu His Pro His Ile Glu Ala
42 42 430

Ala Gln Thr Phe Leu Lys Lys Asp Asp Thr Gly Glu Val Leu Tyr T
435 ys Ly 448 P Y 445 ye v

Gly ASB Thr Gly Val Ser Lgs Asn Pro Val Glu Leu Val Glu Gly Trp

45 455 460

Phe Ser Gly Trp Arg Ser Ser Ile Ala Ser Phe Phe Phe Ile Ile GIB
465 470 475 48

Leu Ile Ile Gly Leu Phe Leu Val Leu Arg Val Gly Ile His Leu Cys
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[0085]

485 490 495

Ile Lys Leu Lys His Thr Lys Lys Arg Gln Ile Tyr Thr Asp Ile Glu
500 505 518
Met Asn Arg Leu Gly Lys
518 d

<210> 66

<211> 493

212> PRT

213> Artificial

<220>
223> delta myr-GAG antigen

<400> 66
l{let Ala Ser Val %eu Ser Gly Gly Glu I]:Su Asp Arg Trp Glu Il,gs Ile
Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys His Ile Val
g g 20 y y Ly y Zg y y y 30
Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro Gly Leu Leu
35 40 45
Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu Gln Pro Ser
50 55 60
Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn Thr Val Ala
65 70 75 80
Thr Leu Tyr Cys Val His Gln Arg Ile Glu Val Lys Asp Thr Lys Glu
YRS 88 857 % P g8
Ala Leu Asp L6s Ile Glu Glu Glu Gln Asn Lys Ser Lys Lys Lys Ala
100 105 110
Gln Gln Ala Ala Ala Asp Thr Asn His Ser Ser Gln Val Ser Gln Asn
115 120 125
Tyr Pro Ile Val Gln Asn Leu Gln Gly Gln Met Val His Gln Ala Ile
130 135 140
Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu Glu Lys Ala
145 150 155 160
Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu Ser Glu Glg Ala
165 170 17
Thr Pro Gln Asg Leu Asn Thr Met Leu Asn Thr Val Gly Glg His Gln
18 185 19

Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu Ala Ala Glu
195 200 205

Trp ASB Arg Leu His Pro Val His Ala Gly Pro Ile Ala Pro Gly Gln
21 215 220
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[0086]

Met Arg Glu Pro Arg Gly Ser A
225 g o g 235 P
Gln Glu Gln Ile Gly Trp Met Thr
24%
Glu Ile Tyr Lys Arg Trp Ile Ile
260 g
Met Tyr Ser Pro Thr Ser Ile Leu
275 280
Pro Phe Arg Asp Tyr Val Asp Arg
290 g asp Y Zgg
Gln Ala Ser Gln Glu Val Lys Asn
305 310
Gln Asn Ala Asn Pro Asp Cys Lys
358 p Lys Ly
Ala Ala Thr Leu Glu Glu Met Met
340
Pro Gly His Lys Ala Arg Val Leu
355 360
Asn Ser Ala Thr Ile Met Met Gln
370 375
Lys Thr Val Lys Cys Phe Asn Cys
3%5 y 390 y
Asn Cys Arg Ala Pro Arg Lys Lys
405
Gly His GIln Met Lys Asp Cys Thr
420
Lys Ile Trp Pro Ser His Lys Gl
455 446
Arg Pro Glu Pro Thr Ala Pro Pro
450 455
Glu Thr Thr Thr Pro Ser Gln Lys
465 470

Tyr Pro Leu Ala Ser Leu Arg Ser
485

<210> 67
<211> 109

PRT
<213> Artificial

<223> Pol-derived antigen
<400> 67

Ile Ala Glg Thr Thr Ser Thr Leu
23 240
Asn Asn Pro Pro Ile Pro Val Gly
250 255
Leu Gly Leu Asn Lys Ile Val Arg
265 270
Asp Ile Arg Gln Gly Pro Lys Glu
288
Phe Tyr Lys Thr Leu Arg Ala Glu
YERE 300
Trp Met Thf.hlu Thr Leu Leu Val
315 320
Thr Ile Leu Lys Ala Leu Gly Pro
330 33%
Thr Ala Cys Gln Gly Val Gly Gly
345 350
Ala Glu Ala Met Ser Gln Val Thr
365
Arg Gly Asn Phe Arg Asn Gln Arg
380
Gly Lys Glu Gly His Ile Ala Lys
y 395 Y 450
Gly Cys Trp Lys Cys Gly Lys Glu
y 4%0 pLys Ly y 4{5
Glu Arg Gln Ala Asn Phe Leu Gly
425 430
Arg Pro Gly Asn Phe Leu Gln Ser
445
Glu Glu Ser Phe Arg Phe Gly Glu
460
Gln Glu Pro Ile Asp Lys Glu Leu
475 480

Leu Phe Gly Asn As
" T P

160
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[0087]

%ys Lys Ser Val ghr Val Leu Asp Val ?éy Asp Ala Tyr Phe ?gr Val
Pro Leu Asp Lgs Asp Phe Arg Lys Tgr Thr Ala Phe Thr Ile Pro Ser
2 2 30
Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn Val Leu Pro
35 40 45
Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe Gln Ser Ser Met Thr Lys
50 55 60
Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Aép Ile Val Ile Tyr Gln
65 70 ‘% - 80
Tyr Met Asp Asp Leu Tyr Val Gly Ser Asp Leu Glu Ile Gly Gln His
p P & y y 909 y 35
Arg Thr Glu Ile Leu Lys Glu Pro Val His Gly Val Tyr
100 105

<210> 68

<211> 136

<212> PRT

<213> Artificial

<220>
<223> NEF-derived antigen

<400> 68
Val Gly Phe Pro Val Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr
1 5 10 15
Lys Ala Ala Val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu
ys a 29 Sp Leu %5 y y 30Y y
Glu Gly Leu Ile Tyr Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp
35 45 45
Val Tyr His Thr Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro
50 5§ 60
Gly Pro Gly Ile Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu
65y Y g 75r 75y i y 80
Val Pro Val Asp Pro Glu Lys Glu Val Leu Val Trp Lys Phe Asp Ser
85 90 95
Arg Leu Ala Phe His His Met Ala Arg Glu Leu His Pro Glu Tyr Tyr
100 10 110
Ala Pro Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lgs Leu Ala Gly
115 120 125

Asp Val Glu Ser Asn Pro Glg Pro
130 13

<2102 69
<211> 512

161
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[0088]

<212> PRT
<213> Artificial

220>
223> GAG antigen

<400> 69
?et Gly Ala Arg gla Ser Val Leu Ser ?%y Gly Glu Leu Asp ?gg Trp

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu
20& 4 Y25Y y Yy y y 38 0
Ile Val Trp Ala Ser Arg Glu Leu Glu -Arg Phe Ala Val Asn
35 40 S

Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln
50 55 60

Pro Ser Leu Gln ;gr Gly Ser Glu Glu %gu Arg Ser Leu Tyr
Val Ala Thr %gu Tyr Cys Val His Gln Arg Ile Glu Ile Lgs

90 9

Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser
100 105 110

Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly His Ser Ser Gln
115 120 125
Gln Asn Tyr Pro Ile Val Gin Asn Ile Gln Gly Gln Met Val
130 135 140
Ala Ile Ser Pro Arg Thr Leu Asn Ala Trg Val Lys Val Val
15 15
Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala Leu
165 170 175
Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val
180 185 190
His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn Glu
195 200 205
Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro Ile
210 215 220
Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr
Y g 230 i 23g Y
Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro Pro
245 250 255

Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Asn
y 260 i g 265 y 270

Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg Gln

162

Lys

Pro

Leu

Asn

80

Asp

Lys

Val

His

Glu

160

Ser

Gly

Glu

Ala

Thr

240

Ile

Lys

Gly
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[0089]

275 280 285

Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
250 Zgg 300

Arg Ala Glu Gln Ala Ser Gln Glu Val Lys Asn Trp Met Thr Glu Thr
30 310 315 320

Leu Leu Val Gln Asn Ala Asn Pro Asp Cgs Lys Thr Ile Leu Lgs Ala
325 330 335

Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met
340 345 i

*

Thr Ala Cys Gln Gly
_ 3%0
Val Gly Gly Pro Gly His Lys Ala Arg Val Leu Ala Glu Ala Met Ser
35% 360 . 365
Gln Val Thr Asn Ser Ala Thr Ile Met Met Gln Arg Gly Asn Phe Arg
370 375 38
Asn Gln Arg Lys Ile Val Lys Cys Phe Asn Cys Gly Lys Glu Gly His
385 y 390 y 355
Ile Ala Arg Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp Lys Cys
g 455 g B 4{0 vy P 415 Y

Gly Lys Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln Ala Asn

420 y 42g 430
Phe Leu Gly Lys Ile Trp Pro Ser Tyr Lys Gly Arg Pro Gly Asn Phe

43% Y P 440 445
Leu Gln Ser Arg Pro Glu Pro Thr Ala Pro Pro Phe Leu Gln Ser Arg
450 455 460
Pro Glu Pro Thr Ala Pro Pro Glu Glu Ser Phe Arg Ser Gly Val Glu
465 470 475 480
Thr Thr Thr Pro Ser Gln Lys Gln Glu Pro Ile Asp Lys Glu Leu Tyr
485 490 495

Pro Leu Thr Ser Leu Arg Ser Leu Phe Gly Asn Asp Pro Ser Ser Gln

500 505 510

70
<211> 1539
DNA

<213> Artificial

<223> coding sequence of GAG antigen

<400> 70
atgggtgega gagegtcagt attaagegge ggagaattag atcgatggga aaaaattcgg

ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggc aagcagggag
ctagaacgat tcgcagttaa tcctggectg ttagaaacat cagaaggetg tagacaaata
ctgggacage tacaaccatc ccttcagaca ggatcagaag aacttagatc attatataat

acagtagcaa ccctctattg tgtgcatcaa aggatagaga taaaagacac caaggaagcet

163

60
120
180
240
300
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ttagacaaga tagaggaaga gcaaaacaaa agtaagaaaa aagcacagca agcagcagct 360
gacacaggac acagcagcca ggtcagecaa aattacccta tagtgecagaa catccagggg 420
caaatggtac atcaggccat atcacctaga actttaaatg catgggtaaa agtagtagaa 480
gagaaggctt tcagcccaga agtgataccc atgttttcag cattatcaga aggagccacc 540
ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagc catgcaaatg 600
ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtgcatcc agtgcatgea 660
gggcctattg caccaggeca gatgagagaa ccaaggggaa gtgacatage aggaactact - 720
agtacccttc aggaacaaat aggatggatg acaaataatc cacctatccc agtaggagaa 780
atttataaaa gatggataat cctgggatta aataaaatag. taagaatgta tagccctacc 840
agcattctgg acataagaca aggaccaaaa gaacccttta gagactatgt agaccggtte 900
tataaaactc taagagccga gcaagcttca caggaggtaa aaaattggat gacagaaacc 960
ttgttggtcc aaaatgcgaa cccagattgt aagac£a£¥t.taaaagcatt gggaccagca 1020
gctacactag aagaaatgat gacagcatglt cagggagtgg gaggacccgg ccataaggca 1080
agagttttgg ctgaagcaat gagccaagta acaaattcag ctaccataat gatgcaaaga 1140
ggcaatttta ggaaccaaag aaagattgti aagtgtttca attgtggcaa agaagggcac 1200
atagccagaa attgcagggec ccctaggaaa aagggetgtt ggaaatgtgg aaaggaagga 1260
caccaaatga aagattgtac tgagagacag gctaattttt tagggaagat ctggccttcce 1320
tacaagggaa ggccagggaa ttitctitcag agcagaccag agccaacage cccaccattt 1380
cttcagagca gaccagagec aacagcccca ccagaagaga gcttcaggte tggegtagag 1440

[0090] acaacaactc cctctcagaa gcaggagccg atagacaagg aactgtatcc tttaacttec 1500
ctcagatcac tctttggcaa cgacccctcg tcacaataa 1539
210> 11
G125 DNk
<213> Artificial
é%%g; Plasmid
<400> 171
tggaaggget aattcactcc caacgaagac aagatatcct tgatctgtgg atctaccaca 60
cacaaggcta cttccctgat tagcagaact acacaccagg gccagggatce agatatccac 120
tgacctttgg atggtgctac aagctagtac cagttgagcc agagaagtta gaagaagcca 180
acaaaggaga gaacaccagc ttgttacaac ctgtgagcct gcatgggatg gatgaccegg 240
agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac ggtggeeega 300
gagctgecatc cggagtactt caagaactgc tgatatcgag cttgctacaa gggactttce 360
getgggggae tttccaggga ggcgtggeet gggegggact ggggagtgge gageccteag 420
atcctgcata taagcagcetg cttttigect gtactgggtc tctetggtta gaccagatct 480
gagcetggga getctetgge taactaggga acccactget taagectcaa taaagettge 540
cttgagtget tcaagtagtg tgtgccegte tgttgtgtga ctctggtaac tagagatcce 600
tcagaccctt ttagtcagtg tggaaaatct ctagcagtgg cgeccgaaca gggactigaa 660
agcgaaaggg aaaccagagg agctctctcg acgcaggact cggettgetg aagegegeac 720
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ggcaagagge gagggecgge gactggtgag tacgccaaaa attttgacta geggaggeta 780
gaaggagaga gatgggtgeg agagegtcag tattaagegg gggagaatta gatcgegatg 840
ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaaitaaaac atatagtatg 900
ggcaagcagg gagctagaac gattcgcagt taatcctgge ctgttagaaa catcagaagg 960
ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 1020
atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga 1080
caccaaggaa gctitagaca agatagagga agagcaaaac aaaagtaaga ccaccgcaca 1140
gcaagcggee getgatctic agacctggag gaggagatat gagggacaat tggagaagtg 1200
aattatataa atataaagta gtaaaaattg aaccattagg agtagcaccc accaaggcaa 1260
agagaagagt ggtgcagaga gaaaaaagag cagtgggaat aggagctttg ttccttgeggt 1320
tcttgggage agcaggaage actatgggeg cagegtcaat gacgetgacg gtacaggeca 1380
gacaattatt gtctggtata gtgcagcagc agaacaattt getgaggget attgaggege 1440
aacagcatct gttgcaactc acagtctggg gcatcaagca getccaggea agaatccetgg 1500
ctgtggaaag atacctaaag gatcaacagc tcctggggat ttggggttge tctggaaaac 1560
tcatttgecac cactgetgtg ccttggaatg ctagttggag taataaatct ctggaacaga 1620
tttggaatca cacgacctgg atggagtgge acagagaaat taacaattac acaagcttaa 1680
tacactcctt aattgaagaa tcgcaaaacc agcaagaaaa gaatgaacaa gaattattgg 1740
aattagataa atgggcaagt ttgtggaatt ggtttaacat aacaaattgg ctgtggtata 1800
taaaattatt cataatgata gtaggaggct tggtaggttt aagaatagtt tttgctgtac 1860

[0091] tttctatagt gaatagagtt aggcagggat attcaccatt atcgtttcag acccacctce 1920
caaccccgag gggacccgac aggeccgaag gaatagaaga agaaggtgga gagagagaca 1980
gagacagatc cattcgatta gtgaacggat ctcgacggta tcgeccgaatt cacaaatgge 2040
agtattcatc cacaatttta asagaaasagg ggggattgeg gggtacagtg caggggaaag 2100
aatagtagac ataatagcaa cagacataca aactaaagaa ttacaasssac aaattacaaa 2160
aattcaaaat tttcgggttt attacaggga cagcagagat ccactttggg gcgataagct 2220
tgggagttce gegttacata acttacggta aatggeccge ctggctgace geccaacgac 2280
ceecgeccat tgacgtcaat aatgacgtat gttcccatag taacgecaat agggacttic 2340
cattgacgtc aatgggtgga gtatttacgg taaactgcce acttggcagt acatcaagtg 2400
tatcatatge caagtacgee ccctattgac gtcaatgacg gtaaatggec cgectggeat 2460
tatgcccagt acatgacctt atgggacttt cctacttgge agtacatcta cgtattagte 2520
atcgctatta ccatggtgat geggttttgg cagtacatca atgggegtgg atageggttt 2580
gactcacggg gatttccaag tctccaccce attgacgtca atgggagttt gttttggecac 2640
caaaatcaac gggactttcc aaaatgtcgt aacaactccg ccccattgac gcaaatggge 2700
ggtaggegtg tacggtggga ggtetatata ageagagetc gtttagtgaa ccgtcagatc 2760
gcetggagac gecatccacg ctgttttgac ctccatagaa gacaccgact ctagaggatc 2820
tgccaccatg gtgagasact ccgtcttgtc agggasgaaa geagatgaat tagaaaaaat 2880
taggctacga cccaacggaa agaaaaagta catgttgaag catgtagtat gggcagcaaa 2940
tgaattagat agatttgeat tagcagaaag cctgttggag aacaaagaag gatgtcaaaa 3000
aatactttcg gtcttagetc cattagtgcc aacaggctca gaaaatttaa aaagecttta 3060
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taatactgtc tgcgtcatct ggtgcattca cgcagaagag aaagigaaac acactgagga 3120
agcaaaacag atagtgcaga gacacctagt ggtggaaaca ggaacaacag aaactatgcc 3180
aaaaacaagt agaccaacag caccatctag cggcagagga ggaaattacc cagtacaaca 3240
aataggtggt aactatgtce acctgecatt aageccgaga acattaaatg cctgggtaaa 3300
attgatagag gaaaagaaat ttggagcaga agtagtgcca ggatttcagg cactgtcaga 3360
aggttgcacc ccctatgaca ttaatcagat gttaaattgt gteggagacc atcaagegge 3420
tatgcagatt atcagagata ttataaacga ggaggctgca gattgggact tgcagcaccc 3480
acaaccagct ccacaacaag gacaacttag ggagccgtca ggatcagata ttgcaggaac 3540
aactagttca gtagatgaac aaatccagtg gatgtacaga. caacagaacc ccataccagt 3600
aggcaacatt tacaggagat ggatccaact ggggttgcaa aaatgtgtca gaatgtataa 3660
cccaacaaac attctagatg taaaacaagg gccaaaagag ccatttcaga gctatgtaga 3720
caggttctac aaaagtttaa gagcagaaca gacagatgca gcagtasaga attggatgac 3780
tcaaacactg ctgattcaaa atgctaaccc agattgcaag ctagtgetga aggggctggg 3840
tgtgaatcce accctagaag aaatgctgac ggcttgtcaa ggagtagggg ggccgggaca 3900
gaaggctaga ttaatggcag aagccctgaa agaggccctc geaccagtge caatcecttt 3960
tgcagcagee caacagaggg gaccaagaaa gecaattaag tgtiggaatt gtgggaaaga 4020
gggacactct gcaaggcaat gecagagccce aagaagacag ggatgetgga aatgtggaaa 4080
aatggaccat gttatggcca aatgcccaga cagacaggeg ggttttttag gecttggtec 4140
atggggaaag aagccccgea atttccccat ggctcaagtg catcagggge tgatgccaac 4200

[0092] tgctececceca gaggacccag ctgtggatct getaaagaac tacatgcagt tgggcaagea 4260
gcagagagaa aagcagagag asagcagaga gaagccttac aaggaggtga cagaggattt 4320
gctgeaccte aattctetet ttggaggaga ccagtagetc gagetcaage ttcgaattce 4380
cgataatcaa cctctggatt acaaaatttg tgaaagattg actggtattc ttaactatgt 4440
tgetectttt acgetatgtg gatacgetge tttaatgect ttgtatcatg ctattgette 4500
ccgtatgget ttcattttet cctecttgta taaatcctgg ttgetgtete tttatgagga 4560
gttgtggeee gttgtcagge aacgtggegt getgtgcact gtgtttgetg acgcaaccce 4620
cactggttgg ggcattgeca ccacctgtca getectttee gggacttteg ctttecceet 4680
ccctattgee acggeggaac tcatcgecge ctgecttgee cgetgetgga caggggeteg 4740
getgttggge actgacaatt ccgtggtgtt gtcgegggaag ctgacgteet ttccatgget 4800
gctegeetgt gttgecacet ggattctgeg cgggacgtee ttetgetacg tcecttegge 4860
cctcaatcca geggacctte cttceccgegg cetgetgeeg getetgegge ctettecgeg 4920
tcttegectt cgecctecaga cgagteggat ctccetttgg gecgectcee cgegtecgacg 4980
cgtgaattcg gtacctttaa gaccaatgac ttacaaggca gctgtagatc ttagecactt 5040
tttaaaagaa aaggggggac tggaagggct aattcactcc caacgaagac aagatcgtcg 5100
agagatgetg catataagca getgettttt gettgtactg ggtctctetg gttagaccag 5160
atctgagect gggagectcte tggetaacta gggaacccac tgettaagee tcaataaage 5220
ttgecttgag tgcttcaagt agtgtgtgee cgtetgttgt gtgactctgg taactagaga 5280
tcecctcagac cecttttagtc agtgtggaaa atctctageca gt 5322
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AB D
@5 Miren
E%%gi Plasmid
<400> 72
tggaagggct aattcactce caacgaagac aagatatcct tgatctgtgg atctaccaca 60
cacaaggcta cttccctgat tagcagaact acacaccagg.gcqagggatc agatatccac 120
tgacctttgg atggtgctac aagctagtac cagttgagee agagaagtta gaagaagcca 180
acaaaggaga gaacaccagc ttgttacaac ctgtgagect gca}ggga{g.gatgacccgg 240
agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac ggtggeccega 300
gagctgcecatce cggagtactt caagaactge tgatapfgag cttgctacaa gggactttce 360
getgggggac tttccaggga ggegtggecet gggcgééaéé ggegagtgge gagececteag 420
atcctgcata taagcagctg ctttttgect gtactgggtc tctctggtta gaccagatct 480
gagcetggga getectetgge taactaggga acccactget taagectcaa taaagettge 540
cttgagtgct tcaagtagtg tgtgcccgte tgttgtgtga ctctggtaac tagagatcce 600
tcagaccctt ttagtcagtg tggaaaatct ctagcagtgg cgcccgaaca gggacttgaa 660
agcgaaaggg aaaccagagg agctctcteg acgecaggact cggettgetg aagegcgeac 720
ggcaagaggc gaggrggrgrge gactggtgag tacgccaaaa attttgacta gcgraggcta 780
gaaggagaga gatgggtgcg agagcgtcag tattaagcgg gggagaatta gatcgcgatg 840

[0093] ggaaaaaatt cggttaaggc cagggggaaa gaaaaaatat aaattaaaac atatagtatg 900
ggcaagcagg gagctagaac gattcgcagt taatcctgge ctgttagaaa catcagaagg 960
ctgtagacaa atactgggac agctacaacc atcccttcag acaggatcag aagaacttag 1020
atcattatat aatacagtag caaccctcta ttgtgtgcat caaaggatag agataaaaga 1080
caccaaggaa gctttagaca agatagagga agagcaaaac aaaagtaaga ccaccgcaca 1140
gcaagcggee getgatette agacctggag gaggagatat gagggacaat tggagaagtg 1200
aattatataa atataaagta gtaaaaattg aaccattagg agtagcaccc accaaggcaa 1260
agagaagagt ggtgcagaga gaaaaaagag cagigggaat aggagctttig ttccttgggt 1320
tcttgggage agcaggaage actatgggeg cagegicaat gacgctgacg gtacaggeca 1380
gacaattatt gtctggtata gtgcagcagc agaacaattt gctgagggct attgaggege 1440
aacagcatct gttgcaactc acagtctggg gcatcaagca gctccaggea agaatcctgg 1500
ctgtggaaag atacctaaag gatcaacagc tcctggggat tteggggttge tctggaaaac 1560
tcatttgcac cactgetgtg ccttggaatg ctagitggag taataaatct ctggaacaga 1620
tttggaatca cacgacctgg atggagiggg acagagaaat taacaattac acaagcttaa 1680
tacactcctt aattgaagaa tcgcaaaacc agcaagaaaa gaatgaacaa gaattattgg 1740
aattagataa atgggcaagt ttgtggaatt ggtttaacat aacaaattgg ctgtggtata 1800
taaaattatt cataatgata gtaggaggct tggtaggttt aagaatagtt tttgctgtac 1860
tttctatagt gaatagagtt aggcagggat attcaccatt atcgtttcag acccacctce 1920
caaccccegag gggacccgac aggeccgaag gaatagaaga agaaggtega gagagagaca 1980
gagacagatc cattcgatta gtgaacggat ctcgacggta tcgccgaatt cacaaatgge 2040
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agtattcatc cacaatttta aaagaaaagg ggggattggg gggtacagtg caggggaaag 2100
aatagtagac ataatagcaa cagacataca aactaaagaa ttacaaaaac aaattacaaa 2160
aattcaaaat tttcgggttt attacaggga cagcagagat ccactttggg gcgataaget 2220
tgggagttce gegttacata acttacggta aatggeccge ctggetgace geccaacgac 2280
cccegeccat tgacgtcaat aatgacgtat gttcccatag taacgccaat agggacttte 2340
cattgacgtc aatgggtgga gtatttacgg taaactgccc acttggcagt acatcaagtg 2400
tatcatatgc caagtacgcc ccctattgac gtcaatgacg gtaaatggce cgecctggcat 2460
tatgcccagt acatgacctt atgggacttit cctacttggq agtacatcta cgtattagtc 2520
atcgctatta ccatggtgat geggttttgg cagtacatca atgggcgtgg atageggttt 2580
gactcacggg gatttccaag tctccaccce attgacgtca atgggagttt gttttggecac 2640
caaaatcaac gggactttcc aaaatgtcgt aacaactécg’cccgattgac gcaaatggge 2700
ggtaggegtg tacggtggea ggtetatata agcagagete gtttagtgaa ccgtcagate 2760
gcctggagac gecatccacg ctgttttgac ctccatagaa gacaccgact ctagaggatc 2820
tcgatcggee accatgggeg tgegecaacag cgtgetgage ggcaagaagg ccgacgaget 2880
ggagaagatc cgecctgegee ccaacggcaa gaagaagtac atgctgaage acgtggtgtg 2940
ggcecgetaac gagetggace ggtteggect ggccgagage ctgetggaga acaaggaggg 3000
ctgccagaag atcctgageg tgetggeece tctggtgeee accggeageg agaacctgaa 3060
gagcctgtac aacaccgtgt gegtgatctg gtgcatccac gecgaggaga aggtgaageca 3120
caccgaggag gccaageaga tcgtgcageg ccacctggtg gtggagaceg gecaccaccga 3180

[0094] gaccatgece aagaccagea ggeccaccge ccctageage ggcagaggeg ggaactacce 3240
cgtgcageag atcggeggea actacgtgea cctgecectg agecccagga ccctgaacge 3300
ctgggtgaag ctgatcgagg agaagaagtt cggegetgag gtggtgeecg gettecagge 3360
cctgagegag ggctgecacce cctacgacat caaccagatg ctgaactgeg tgggegacca 3420
ccaggecgee atgecagatca tccgegacat catcaacgag gaagecgecg actgggacct 3480
gcagcaccce cagectgeee cccageaggg ccagetgege gageccageg getcegacat 3540
cgccggeace accagecageg tcgacgagca gatccagtgg atgtaccgec agecagaacce 3600
catcceegtg ggeaacatct accgeegetg gatccagetg ggectgeaga agtgegtgeg 3660
catgtacaac cccaccaaca tcctggacgt gaagcaggge cccaaggage ccttccagag 3720
ctacgtggac cgettetaca agagectgag ggecgageag accgatgecg ccgtgaagaa 3780
ctggatgacc cagaccctge tgatccagaa cgccaaccce gactgcaage tggtgctgaa 3840
gggeetggge gtgaacceea ccctggagga gatgetgace gectgecagg gegtgggagg 3900
acctggccag aaggccagge tgatggecga agecctgaag gaggecetgg ceccectgtgee 3960
catccectte geegetgeee agcagagegg ccctegeaag cccatcaagt gttggaactg 4020
cggeaaggag ggecacageg ccaggeagtg ccgegeteee cgeaggeagg getgetggaa 4080
gtgtgggaag atggaccacg tgatggeccaa gtgececegac cgecaggeeg getteetggg 4140
cctgggeecce tgggggaaga ageccegeaa cttccetatg gegeaggtge accagggeet 4200
catgcctace gececteceg aggaccctge cgtggacctg ctgaagaact acatgeaget 4260
gggcaagcag cagcgegaga agcagegega gagecgegag aagecctaca aggaggtgac 4320
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cgaggacctg ctgecacctga acageetgtt cggeggagac cagtaatgaa ctcgagectca 4380
agcttcgaat tcccgataat caacctetgg attacaaaat ttgtgaaaga ttgactggta 4440
ttcttaacta tgttgcteet tttacgetat gtggatacge tgctttaatg cctttgtate 4500
atgctattge ttcccgtatg gettteattt tctecctectt gtataaatce tggttgetgt 4560
ctctttatga ggagttgtgeg cccgttgtca ggcaacgtgg cgtgetegtge actgtgtttg 4620
ctgacgcaac ccccactggt tgeggcattg ccaccacctg tcagetcett tcegggactt 4680
tegettteee ceteectatt gecacggegg aactcatege cgectgeett geccgetget 4740
ggacagggge tcggetgttg ggeactgaca attcegtggl gttgtcgggg aagetgacgt 4800
cctttccatg getgetegee tgtgttgeca cetggattet gegegggacg tecttetget 4860
acgtcecctte ggecctcaat ccageggace ttccttceeg cggeetgetg ceggetetge 4920
ggcetecttee gegtettege cttcgeccte agacgagtcg gatctcecctt tgggecgeet 4980
cccegegteg acgegtgaat tcggtacctt taagaccaat gacttacaag gcagetgtag 5040
atcttagcca ctttttaaaa gaaaagggegg gactggaagg gctaattcac tcccaacgaa 5100
gacaagatcg tcgagagatg ctgcatataa gcagctgett tttgettgta ctgggtctet 5160
ctggttagac cagatctgag cctgggaget ctctggetaa ctagggaacc cactgettaa 5220
gcctcaataa agettgectt gagtgettca agtagtgtgt gecegtetgt tgtgtgacte 5280
tggtaactag agatcccica gaccctttta gtcagtgtgg aaaatctcta gcagt 5335
S 5o

[0095] <212> PRT
<213> Artificial
E%%g; SIVmac 239 GAG protein
<400> 73

?et Gly Val Arg gsn Ser Val Leu Ser ?6y Lys Lys Ala Asp ?%u Leu

Glu Lys Ile ggg Leu Arg Pro Asn g%y Lys Lys Lys Tyr ggt Leu Lys

His Val Val Trp Ala Ala Asn Glu Leu Asp Arg Phe Gly Leu Ala Glu
35 40 45

Ser %gu Leu Glu Asn Lys g%u Gly Cys Gln Lys éée Leu Ser Val Leu

Ala Pro Leu Val Pro Thr Gly Ser Glu Asn Leu Lys Ser Leu Tyr Asn
65 70 75 80

Thr Val Cys Val Ile Trp Cys Ile His Ala Glu Glu Lys Val Lys His
ys el gt P 90 g8

Thr Glu Glu Ala Lys Gln Ile Val Gln Arg His Leu Val Val Glu Thr
100 105 110

Gly Thr Thr Glu Thr Met Pro Lgs Thr Ser Arg Pro Thr Ala Pro Ser
115 120 125
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[0096]

Ser Gly Arg Gly Gly Asn Tyr Pro Val Gln Gln Ile Gly Gly
130 135 140
Val His Leu Pro Leu Ser Pro Arg Thr Leu Asn Ala Trp Val
145 150 155
Ile Glu Glu Lys Lys Phe Gly Ala Glu Val Val Pro Gly Phe
165 170
Leu Ser Glu Glg Cys Thr Pro Tyr Asg Ile Asn Gln Met Leu
18 18 : 190
Val Gly Asg His Gln Ala Ala Met Gln Ila Ile Arg Asp Ile
19 200 T 2o§
Glu Glu Ala Ala Asp Trp Asp Leu Gln His Pro Gln Pro Ala
210 215 320
Gln Gly Gln Leu Arg Glu Pro Ser Gly Ser Asg Ile Ala Gly
225 230 23
Ser Ser Val Asp Glu Gln Ile Gln Trp Met Tyr Arg Gln Gln
245 250
Ile Pro Val Gly Asn Ile Tyr Arg Arg Trp Ile Gln Leu Gly
260 26 270
Lys Cys Val Arg Met Tyr Asn Pro Thr Asn Ile Leu Asg Val
275 280 28
Gly Pro Lys Glu Pro Phe Gln Ser Tyr Val Asp Arg Phe Tyr
290 295 30
Leu Arg Ala Glu Gln Thr Asp Ala Ala Val Lys Asn Trp Met
305 310 315
Thr Leu Leu Ile Gln Asn Ala Asn Pro Asg Cys Lys Leu Val
325 33
Gly Leu Gly Val Asn Pro Thr Leu Glu Glu Met Leu Thr Ala
340 345 350
Gly Val Gly Gly Pro Gly Gln Lys Ala Arg Leu Met Ala Glu
Y 35% y y 360 365
Lys Glu Ala Leu Ala Pro Val Pro Ile Pro Phe Ala Ala Ala
370 375 380
Gly Pro Arg Lys Pro Ile Lys Cys Trp Asn Cys Gly Lys
y g Ly 390 ys Ly 1Y 298 y y Ly

388

His Ser Ala Arg Gln Cys Arg Ala Pro Arg Arg Gln Gly Cys
8 405 Y 8 418 8 Y

Asn Tyr
Lys Leu
160

Gln Ala
175

Asn Cys

Ile Asn

Pro Gln
Thr Thr
240

Asn Pro
255
Leu Gln
Lys Gln
Lys Ser
Thr Gln
320
Leu Lys
335
Cys Gln
Ala Leu
Gln Gln

o g

B

Cys Gly Lys Met Asp His Val Met Ala Lys Cys Pro Asp Arg Gln Ala
y v 420 P 425 y P 435

Gly Phe Leu Gly Leu Gly Pro Trp Gly Lys Lys Pro Arg Asn
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[0097]

435 440

445

Met Ala Gln Val His Gln Gly Leu Met Pro Thr Ala Pro Pro Glu Asp
450 45% 460

Pro Ala Val Asp Leu Leu Lys Asn Tyr Met Gln Leu Gly Lys Gln Gln
465 470 475 480

Arg Glu Lys Gln Arg Glu Ser Arg Glu Lys Pro Tyr Lys Glu Val Thr
485 4% 495

Glu Asp Leu Leu His Leu Asn Ser Leu Phe Gly Gly Asp Gln
500 505 , 510

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

<2207
223>

<400>

74

21

DNA_
Artificial

Primer
74

ggctaactag ggaacccact g

<210>
<211>
212>
213>

<2202
223>

<400>

75

25

DNA
Artificial

primer
75

gctagagatt ttccacactg actaa

<400>

76

27

DNA |
Artificial

Probe
76

cacaacagac gggcacacac tacttga

<400>

Artificial

Probe
77

cactcaaggc aagctttatt gagge

<400>

78

23

DNA
Artificial

primer

78
ggctatcatt cttcttcaag gta
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[0098]

<210> 79

Q211> 22

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 79
cctctettca geecatttaag ta

<210> 80

211> 34

<212> DNA .
<213> Artificial

<220>
223> probe

<400> 80
ggctgaaggt tagggatacc aatattcctg tctc

<210> 81

211> 30

<212> DNA

<213> Artificial

<2202
<223> probe

<400> 81
ctagtgatgg gctcttecect tgageccttc

<210> 82

211> 24

<212> DNA
<213> Artificial

<220
<223> primer

<400> 82
gcagaggagg aaattaccca gtac

<210> 83

<211> 25

<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 83
caattttacc caggcattta atgtt
<210> 84
<211> 23
DNA
<213> Artificial

<220>
<223> Primer

<400> 84
tgtccacctg ccattaagec cga
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CAEV
GTTCCAGCCACAATTTGTCGCTGTAGAATCAGCCATAGCAGCAGCCCTAGTCGC
CATAAATATAAAAAGAAAGGGTGGGCTGGGGACAAGCCCTATGGATATTTTTAT
ATATAATAAAGAACAGAAAAGAATAAATAATAAATATAATAAAAATTCTCAAAA
AATTCAATTCTGTTATTACAGAATAAGGAAAAGAGGAC (SEQ ID NO:1)

EIAV ;
CTTGTAACAAAGGGAGGGAAAGTATGGGAGGACAGACACCATGGGAAGTATTTA
TCACTAATCAAGCACAAGTAATACATGAGAAACTTTTACTACAGCAAGCACAAT
CCTCCAAAAAATTTTGTTTTTACAAAATCCCTGGTGAACATGATTGGAAGGGAC
CTACTAGGGTGCTGTGGAAGGGTGATGGTGCAGTAGTA (SEQ ID NO:2)

VISNA
GGACCCTCATTACTCTAAATATAAAAAGAAAGGGTGGGCTAGGGACAAGCCCTA
TGGATATATTTATATTTAATAAGGAACAACAAAGAATACAGCAACAAAGTAAAT
CAAAACAAGAAAAAATTCGATTTTGTTATTACAGAACAAGAAAAAGAGGGCATC
CAGGAGAGTGGCAAGGACCAACACAGGTACTTITGGGGC (SEQ ID NO:3)

SIV,,,
TACTGATGGCTTGCATACTTCACAATTTTAAAAGAAAGGGAGGAATAGGGGGAC
AGACTTCAGCAGAGAGACTAATTAATATAATAACAACACAATTAGAAATACAAC
ATTTACAAACCAAAATTCAAAAAATTTTAAATTTTAGAGTCTACTACAGAGAAG
GGAGAGACCCTGTGTGGAAAGGACCGGCACAATTAATC (SEQ ID NO:4)

HIV-2 ROD
TGCATGAATTTTAAAAGAAGGGGGGGAATAGGGGATATGACTCCATCAGAAAGA
TTAATCAATATGATCACCACAGAACAAGAGATACAATTCCTCCAAGCCAAAAAT
TCAAAATTAAAAGATTTTCGGGTCTATTTCAGAGAAGGCAGAGATCAGTTGTGG
AAAGGACCTGGGGAACTACTGTGGAAAGGAGAAGGAGC (SEQ ID NO:5)

HIV-1 LAI
CAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAG
GGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAA
AACAAATTACAAAAATTCAAAATTTTCCGGTTTATTACAGGGACAGCAGAGATC
CACTTTGGAAAGGACCAGCAAAGCTCCTCTGGAAAGGT (SEQ ID NO:6)

HIV1
TTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGA

CATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAAT
TCAAAATTTTC (SEQ ID NO:7)
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CHp ¥TSSVIISVVLLISFITPLYSYLSIAFPENTKLDNKPVTKNTRYCPMGGEWF LEPGLQEESFLSSTPIGATPSKSD

COCAL MNFLLLTFIVLPLCSHAKFSIVFPQSQKGNWKNVPSSYHY CPSSSDONWHNDLLGI TMKVKMPKTHKAIQAD
IND MXCLLYLAFLF IGVNCKFTIVF PHNQKGNWKNVPSNYHYC PSS SDLNWHNDLVGTALQVXMPKSHKAIQAD
NI MLSYLILAIVVSPILGKIEIVF PQHTTGOWKRVPHEYNYCPT SADKNSHGTQTG I PIELTMPKGLTTHQVD
ISFA MTSVLFMVGVL.GAFGSTHCSIQIVF PSETKLVWK PVLKGTRYC PQSAELNLZ PDLRKTMAFDSKVPIGZ TRSNSD
PIRY MTOTVLGKFQIVFPDQNELEWT PVVGDSRHC PQSSEMQFDGSRSQTILTGRAPVGITPSKSD

svcv MSTISYIAFLLLIDSTLGIPIFVPSGQNISHQPVIQPFDYQCPIHGNLPNTMGLSATKLTIKS?SVFSTDKVS

CHP GFLCHAAKWVT TCOFRAYGPKY ITHS IHNIKPTRSDCOTALASYKSGTLVSLGF PPESCGYASVTDSEFLVIMITE
COCAL GWMCHAAKWITTCOFRWYGPKYITHSINSIQPTSEQCKESIKQTKQGTWMSPGFPPONCGYATVTIDSVAVVVQATP
IND GWMCHASKWV I TCDFRWYGPKY I THS IR SF T PSVEQCKES I EQTK QO TWLN PGF PPQSCGYATVIDAEAAIVQVTP
NC GFMCHSALWMTTCOFRWYGPKY ITHS IHNEEPTDYQCLEATKAYKDGVSFNPGFPPQSCGYGTVIDAEAKI ITVTP
ISFA  GYLCHAAKWVITCOFRWYGPKYITHSVHSLRPTVSDCKAAVEAYNAGTLMY PGF?PESCGYASITDSEFYVMLVT?
PIRY  GFICHAAKWVTTCDFRWYGPKYITHSIHHLRPTTSDCETALQRYKDGSLINLGFPPESCGYATVTDSEAMLVQVTR
5VCV  GWICHAAEWKTTCDYRWYGPQYITHSIHPISPTIDECKRIISRIASGTDEDLGFPPQSCGWASVTTVSNTNYKVVP

CH? HEVGVDOYRGHWVDPLFVGGECDQSYCOT ITHNSSVIWI PADQTKINICGQSFTPLTVIVAYDK TK - ~EIAAGGZ VFK
COCAL HEHVLVDEYTGEWIDSQFPNGKCETEECETVHNSTVWY SDYKV-TGLCDATLVDTEITFFSEDGKKES IGKPNTGYR
IND HHVLVDEYTGEWVDSQF INGKCSNY ICPTVHNS TTWHSDYKV-KGLCDSNL I SMDITFFSEDGELSSLGKKGTGFR
NJ HSVKVDEYTGEW OPHF ZGGRCKGQICETVHNS TKWF TSSDG~-ESVCSQLF TLVGSTFFSDSERI TSMGLPETGIR
ISFA  HPVGVDDYRGHWVDPLF PTSECNSNFCETVHNATMWI PROLKTHDVCSQDFQT ZRVSVMYPQTK- - PTRGADLTLK
PIRY  HHVGVDDYRGHWIDPLFPGGECSTNFCDTVHNSSVIWIPRSQK-TDICAQSSKNIKMTASYPSEG-~ALVSDRFAFH
SVCV  HSVHLEPYGGHWIDHDSNGGECREXVCEMKGNHS IWITDETV-QHECEKHIEEVEGIMYGNAPR-GDAIYINNFII

CH2 SKYHSHMEGARTCRLSYCGRNGIKF PNGEWVS LMUKLRSKRNZ YT PCLKMCPTGIRGESYPSIRWAQVLTSEZIQRI
COCAL SNYFAYEKGDKVCRVNYCKHAGVRLPSGVWF EFVDQDVYAAAK - - -~ LPECPVGATISAPTQTSVDVSLI LDVERT

be SNYFAYETGDKACKY.QYCKHWGVRLPSGVWF ZNADKDLFAMAR ~ - - ~-F PECPEGS S I SAPSQTSVOVSLIQDVERT
NJ SNYFPYISTEGICXMPFCRKPGYKLKNDLWFQITDPDLDKTVRDLPHIKDCOLSSSIITPGEHATDISLISOVERT

ISFA  SKTHAHMKGDRVCKMKFCNKNGLRLGNGEWIEVGDEVMLIONSKLLSLFPDCLVGSVVKSTLLSEGVQTALWETDRL
PIRY  SAYHPNMPGSTVCIMDFCEQXGLRFTNGEWMGLNVEQSIREXXISAIFPNCVAGTEIRATLESEGARTLTNETQRY
SVCV  DKHHRVYRFGGSCRMKFCNKOGIXFTRGOWVEKTAGTLINIYEN -~ - IPECADGTLVSGHRPGLDLIDTVFNLENV

CHP LBYSLCONTWOKVERKE PLSPLOLSYLASKS PGKGLAY TVINGTLSFARTRYVRMWI DG PVLKEPKGKRESPSGIS
COCAL LDYSLCQETWSKIRSKQPVSPVDLSYLAPKNPGTGPAFTIINGTLKYFETRYIRIDIDNPIISKMVGKISG-SQTE
IND LDYSLCQETWSKIRAGLPIS PVDLSYLAPKNPGTGPVETI INGTLKYFETRY IRVDIAAPT LERNVGMISG-TTTE
NJ LDYSLCONTWSKIEAGEPITPVDLSYLGPKNPGVGPVFTIINGSLHYFTSKYLRVELENPVI PRMEGRVAG~TRIV
ISFA  LDYSLCQNTWEKIDRKEPLSAVDLSYLAPRSPGKGMAYIVANGSLMSAPARYIRVWIDSPILKEIXGKKESASGID
2IRY  LDYSLCQNTWOKVSRKEPLSPLDLSYLSPRAPGKGMAYTVINGTLHSAHARY IRTWIDYGEMKE KGGRGEYSKAD
SVCV  VEYTLCEGTKRKINKQEXLTSVDLSYLAPRZGGFGSVFRVRNGTLERGSTTY RIEVEGPVVDSLNGIDPR-TNAS

CHP SO W QWFKYGDMEIGPNGLLKTAGGYKF PWHLIGMG IVONELHELSEANPLDHPQLPHAQS TADDS - - ~EEIFFG
COCAL RELWTEWFPYEGVEIGPNGILKTPTGYKFPLFMIGHGMLDSDLHKTSQAEVF EHPHLAEAPKQLPEE- - -ETLFEG
IND RVLWDDWAPYEDVEIGPNGVLRTSSGYKF PLYYIGHOMLDSDLHLS SKAQVF EXPHIQDAASQLPDD- - ~ETLFFG
NS RQLWDQWE PFGEAEIG2NGVLKTKQGYXF PLHIIGTGEVDSDIKMERVVKHWER PHYEAAQTFLKKDDTGEVLYYG
ZSFA  TVLWEQWLPFNGMELGPNGLIXTKSGYKFPLYLLGMGIVDQDLQELSSVNPVOHPHVPIAQAFVSEG- - -EEVFFG
PIRY  ELLWSQWFDFGPFKIGPNGLLHTGKTFKFPLYLIGAGI IDEDLHELDEAAPIDHAQMPOAKSVLPED-~-EEIFFG
SVCV  RVFWODWELDGNIYQGFNGVYXGKOGKINI PLNMIESGIIDDELQHAFQADY T PHPHYIDDEZREDD =~~~ IFFD

CHP DTGVSKNPVELVIGWFTSWKESLAAGSCPDLRCPPLFPGIVYYLQKAQME~ = ~ - - - ~-ERGERSDBFEMR I FXPNNM

IND DTGLSKNPIEFVETWF SSWKSSIASFFFI IGLIIGLFLVLRVG YLCIKLKHT - - -~ KKRQ I TDIEMNRLGK -~

NJ DTGVSKNPVELVESWF SGWRSSIMGVLAVI IGFVILIFLIRLIGVLSSLFRPK~=~~RRPI

ISFA DIGVSKNPIELISSWFSOWKETAAALGFAAISVILY ZBLMRLLPLLCRRRR == == ()|

PIRY JTGVSKN2TELIQGWF SNWRESVYAIVGI VLI IVVTFLAIXTVRVINCLWRPRRKRSVRQ DVRESNLNHE EMRGF

SVCV  NIGENGNPVDAVVENVSGWGTSLKFFGMTLVALILIFLLIRCCVACTY LMK == == ~KSKRE EMRSLV
Transmembrane Domain

CHP  RARV--
COCAL ==----
! - -
NI ———-

~SFA  FHR~-~
PIRY  PEYVKR
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Indiagna AR
MKCLLYLAFLFIGVNCKFTIVFPHNQRGNWKNVPSNYHYCPSSSDLNWHNDL IGTAIQVKMPKSHKAIQADGWMCHASKWVTT
CDFRWYGPKYITQSIRSFTPSVEQCKESIEQTKQGTWLNEGFPPQSCOYATVTDAEAVIVQVTPHHVLVDEYTGEWVDSQF IN
GKCSNYICP TVHNS T TWHSDYKVKGLCDSNLISMDITFFSEDGELSSLGKEGCTGFRSNYFAYETGGKACKMQYCKHWGVRLPS
GVWF EMADKDLFAAARFPECPEGSSISAPSQTSVDVSLIQDVERILDYSLCOQETWSKIRAGLPISPVDLSYLAPKNPGTGPAF
IINGTLKYFETRYIRVDIAAPILSRMVGMISGT T TERELWDDOWAPYEDVEIGPNGVLRTSSCYKFPLYMIGHGMLDSDLHLS
SKAQVFEHPHTQDMSQLPDD"SLF FGDTGLSKNPIELVEGWEF SSWKSSIASFFFIIGLIIGLFLVLRVGIHLCIKLKHTKKR
QIYTOIEMNRLGK

Chandi

MISSVTISVVLLISFITPLYSYLSIAFPENTKLCWK PVTRNTRYCPMGGEWFLEPGLQEESFLSSTPIGATPSKSDGFLCHAA
KWV T TCDFRWYGPKYITHS IHNIXPTRSDCDTALASYXSGTLVSLGFPPESCCYASVTDSEFLVIMITPHHEVGVDDYRGEWVD
PLFVGGECDQSYCD"I‘II-INSSVWIPADQTKKNICGQS!‘I‘PL‘I‘V’I‘VAYDRTKEIMGGIVFRSKYBSMGARTCRLSYCGRNGI
KFPNGEWVSLMLKLRSKRNLYFPCLKMCPTGIRGEIYPSIRWAQVLTSEIQRILDYSLCQNTWDKVERKEPLSPLDLSYLASK
SPGKGLAYTVINGTLSFAHTRYVRMWIDGPVLKEPKGKRESPSGISSDIWTQWFKYGOMEIGPNGLLKTAGGYKFPWHLIGMG
IVDNELHELSEANPLDHPQLPHAQS LADDS"EIFE‘GD’IGVSKNPVQLVTGWF"SWRESLAAGSCPDLRCPPLF?GIWKA
QMEERGERSDSFEMRIFXPNNMRARV

Pizy RE
MDLFPILVVVLMIDTVLGKFQIVF PDONELEWRPYVGDSRHC PQSSEMQF DGSRSQT ILTGKAPVG ITPSKSDGFICHAARWY
TTCDFRWYGPKYITHS THHLRPTTSDCETALORYKDGSL INLGF PPESCCYATVTDS EAMLVQVT PHHVGVDDYRGHWIDPLE
PGGECSTNFCDTVHNS SVWIPKSQKTDICAGSFKNIKMTASY PSEGALVSDRFAFHSAYHPNMPGSTVC IMDFCEQKGLRFTN
GEWMGLNVEQSIREKKISAIF PNCVAGTEIRATLESEGARTL TWETQRMLDYSLCQONTWDKVSRKEPLS PLDLSYLSPRAPGK
GMAYTVINGTLHSAHAKY IRTWIDYGEMKE ZKGGRGEYSKAPELLWSQWF OFGPFXIGPNGLLHTGKTFRFPLYLIGAGI IDE

LHELDEAAP I DHPQMPDAKSVLPEDEEIFFGDTGVSKNPIELIQGWF SNWRESVMA IVGIVLLIVVTFLAIKTVRVLNCLWR
PRKKRIVRQEVDVESRLNHFEMRGFPEYVKR

New Jers
MLSYLIFALAVSPILGKIEIVEPQHTTGDWKRVEPHEYNYCPTSADKNSHGTQTG I PVELTMPKGL T THQVEGEFMCHSALWMTT
CDFRWYGPKY ITHS IHNNEEPTDYQCLEAIXSYKDGVSFNPGF PPQSCGYGTVTIDAEAHIVTVTPHSVKVDEYTGENIDPHFIG
GRCKGQICETVHENSTKNFTSSDGESVCSQLFTLVGGIFFSDSEEI TSMGLPETG IRSNYFPYISTEGICKMPFCRKQGYKLKN
DLWFQIMDPDLIKTVRDLPHIXDCDLSSSI ITPGEHATOISLI SOVERILDYALCQNTWSKIESGEPITPVDLSYLGPKNPGV
GPVFTIINGSLHYFTEKYLRVELESPVIPRMEGKVAGTRIVROLWDQWF PFGEVEIGPNGVLKTKQGYKFPLHIIGTGEVDSD
IKMERVVKHWEHPHIEAAQTFLKXDDTGEVLYYGDTGVSKNPVELVEGWF SGWRSSLMGVLAVI IGFVILMFLIKLIGVLSSL
FRPKRRPIYKSDVEMAHFR ’

Cocal
MNFLLLTFIVLPLCSHAKFSIVFPQSQRGNWKNVPSSYHYCPSSSDONWHNDLLG I TMKVKMPKTHKAIQADGWMCHAAKWIT
TCDFRWYGPKYITHSIKSIQPTSEQCKESIKQTKQGTWMS PGF PPONCGYATVTDSVAVVVQATPHHVLVDEYTGEWIDSQF P
NGKCETEECETVHNSTVWYSDYKVTGLCDATLVDTEITFFSEDGKKES IGKPNTGYRSNYFAYEKDKVCKMNYCKHAGVRLPS
GVWFEFVOQDVYAAAKLPECPVGATISAPTQTSVDVSLILDVERILDYSLCQETWSK IRSKQPVSPVDLSYLAPKNPGTGPAF
TIINGTLKYFETRYIRIDIDNPIISKMVGKISGSQTERELWIEWF PYEGVEIGPNGILKTPTGYKFPLFMIGHCMLDSDLHKT
SQAEVFEHPHLAEAPKQLPEEETLFFGDTGISKNPVELIEGWF SSWKSTVVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNK
RIYNDIEMSRFRK

Iafahan ﬁ§

MTSVLFMVGVLIGAFGSTHCSIQIVFPSETKLVWKPVLKGTRYCPQSAELNLEPDLKTMAFDSKVPIGITPSNSDGYLCHAAK
WVTTCDFRWYGPKYITHSVHSLRPTVSDCKAAVEAYNAGTLMY PGF PPESCGYASITDSEFYVMLVTPHPVGVDDYRGHWVDE
LE¥PTSECNSNFCETVHNATMWI PKDLKTHDVCSQDFQT I RVSVMY PQTKPTKGADLTLK SKFHAHMKGDRVCKMKFCNKNGLR
LGNGEWIEVGDEVMLDNSKLLSLFPDCLVGSVVKSTLLSEGVQTALWETDRLLDYSLCQNTWEKIDRKEPLSAVDLSYLAPRS
PGKGMAYIVANGSLMSAPARY IRVWIDSPILKEIXGKKESASG I DTVLWEQWLPFNGMELGPNGLIKTKSGYKFPLYLLGMGI
VOQDLQELSSVNPVDHPHVEIAQAFVSEGEEVFFGDTGVSKNPIELISGWFSDWKETAAALGFAAISVI .a.LI IGLMRLLPLLCR
RRKQKXVIYKDVELNSFDPRQAFHR

svey R

MSIISYIAFLLLIDSTFGIPIFVPSGONISWQPVIQPFDYQCPIHGNLENTMGLSATKLTIKSPSVFSTDKVSGWICHAAEWK
TTCDYRWYGPQYITHS IHPISPTIDECKRI ISRIASGTDEDLGFPPQSCOWASVTTVSNTNYKVVPHSVHLEPYGGHWI DHEF
NGGECREKVCEMKGNHS IWITDETVQHECEKHIEEVEGIMYGNAPRGDATY INNF I IDKHHRVYRFGGSCRMKFCNKDGIKET
RCDWVEKTAETLTNIYANI PECADGTLVSGHRPGLDLIDTVENLENVVEYTLC EGTXRK INNQEKLTSVDLSYLAPRIGGFGS
VFRVRNGTLERGSTTY IKIEVEGPIVDSLNGTDPRTNASRVFWDDWELDGNI YQGFNGVYKGRDGK IHI PLNMIESGI IDDEL
QHAFQADI IPHPHYDDDEIREDDIFFDNTGENGNPVDAVVEWV SGWGTSLKF FGTTLVALILIFLLIRCCVACTYLMKKSKRP

ATESHEMRSFV

K[3B

178



CN 108114276 A iﬁ, EH :FS Bﬁ 7/100 7T

TGGAAGGGCTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGG
ATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAACTACACACCAGG
GCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTAC
CAGTTGAGCCAGAGAAGTTAGAAGAAGCCAACAAAGGAGAGAACACCAGC
TTGTTACAACCTGTGAGCCTGCATGGGATGGATGACCCGGAGAGAGAAGT
GTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGGCCCGA
GAGCTGCATCCGGAGTACTTCAAGAACTGCTGATATCGAGCTTGCTACAA
GGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACT
GGGGAGTGGCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCT
GTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGC
TAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCT
TCAAGTAGTGTGTGCCCGTCTGTTGTGTCACTCTGGTAACTAGAGATCCC
TCAGACCCTTTTAGTCAGTCTGCAAAATCTCTAGCAGTGGCGCCCGAACA
GGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACT
CGGCTTGCTGAAGCGCGGAATTCCGCGCCACGGCAAGAGGCGAGGGGCGG
CGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAG
AGATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGAT
GGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAA
CATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGG
CCTGTTAGAAACATCAGAAGGCTGCTAGACAAATACTGGGACAGCTACAAC
CATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTA
GCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGA
AGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCAC
AGCAAGCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAA
TTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAG
GAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGA
GCAGTGGGAATAGGAGCTTTGTTCCTTGGCTTCTTGGGAGCAGCAGGAAG
CACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTAT
TGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCS
CAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGC
AAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGA
TTTGGGGTTGCTCTGCAAAACTCATTTGCACCACTGCTGTGCCTTGGAAT
GCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTG
GATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCCT
TAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTG
GAATTAGATAAATGGGCAAGTTTGTCGAATTGGTTTAACATAACAAATTG
GCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTT
TAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGA
TATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGA
CAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGAT
CCATTCGATTAGTGAACGGATCTCGACGGTATCGCCGAATTCACAAATGG
CAGTATTCATCCACAATTTTasaagaaaaggggggATTGGCCGGTACAGT
GCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGA
ATTACAAAAACAAATTACaaaaattcaaaattttCGGGTTTATTACAGGG
ACAGCAGAGATCCACTTTCGGGCGATAAGCTTGGGAGTTCCGCGTTACAT
AACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCA
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TTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTT
CCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAG
TACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGAC
GGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTT
TCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGA
TGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGG
GGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCA
CCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGA
CGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGA
CCTCCATAGAAGACACCGACTCTAGAggaCGTACGATGAGAGTTGTGTTT
GTCGTGCTATTGCTTTTGGTGGCCCCAGCTTACAGCTTCAACTGCCTTGG
AATGAGCAACAGAGACTTCTTGGAAGGAGTGTCTGGAGCAACATGGGTGG
ATTTGGTTCTCGAAGGCGACAGCTGCGTGACTATCATGTCTAAGGACAAG
CCTACCATCGATGTGAAGATGATGAATATGGAGGCGGTCAACCTGGCAGA
GGTCCGCAGTTATTGCTATTTGGCTACCGTCAGCGATCTCTCCACCAAAG
CTGCGTGCCCGACCATGGGAGAAGCTCACAATGACAAACGTGCTGACCCA
GCTTTTGTGTGCAGACAAGGAGTGGTGGACAGGGGCTCGCGGCAACGECTG
CGGATTATTTGCGCAAAGGAAGCATTGACACATGCGCCAAATTTGCCTACT
CTACCAAGGCAATAGGAAGAACCATCTTGAAAGAGAATATCAAGTACGAA
GTGGCCATTTTTGTCCATGGACCAACTACTGTGGAGTCGCACGGAAACTA
CTCCACACAGGTTGGAGCCACTCAGGCAGGGAGATTCAGCATCACTCCTG
CGGCGCCTTCATACACACTAAAGCTTGGAGAATATGGAGAGGTGACAGTG
GACTGTGAACCACGGTCAGGGATTGACACCAATGCATACTACGTGATGAC
TGTTGGAACAAAGACGTTCTTGGTCCATCGTGAGTGGTTCATGGACCTCA
ACCTCCCTTGGAGCAGTGCTGCAAGTACTGTGTGGAGGAACAGAGAGACG
TTAATGGAGTTTGAGGAACCACACGCCACGAAGCAGTCTGTGATAGCATT
GGGCTCACAAGAGGGAGCTCTGCATCAAGCTTTGGCTGGAGCCATTCCTG
TGGAATTTTCAAGCAACACTGTCAAGTTGACGTCGGGTCATTTGAAGTGT
AGAGTGAAGATGGAAAAATTGCAGTTGAAGGGAACAACCTATGGCATCTG
TTCAAAGGCTTTCAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCA
CTGTGGTGTTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTT
CCTATCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATT
GGTCACTGTCAACCCTITTGTTITCAGTGGCCACGGCCAACGCTANGGTCC
TGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCAGA
GGAGAACAACAGATCAATCACCATTGGCACAAGTCTGGAAGCAGCATTGG
CAAAGCCTTTACAACCACCCTCAAAGGAGCGCAGAGACTAGCCGCTCTAG
GAGACACAGCTTGGGACTTTGCATCAGTTGGAGGGGTATTCACCTCAGTT
GGGAAGGCTGtctaatgcgcgcGGTACCTTTAAGACCAATGACTTACAAG
GCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGG
GCTAATTCACTCCCAACGAAGACAAGatcgtcgagAGATGCTGCATATAA
GCAGCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAG
CCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAA
AGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTC
TGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTA
GCAGT
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TGGAAGGGCTAATTCACTCCCAACGAAGACAAGATATCCTTGATCTGTGG
ATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAACTACACACCAGG
GCCAGGGATCAGATATCCACTGACCTTTGGATGGTGCTACAAGCTAGTAC
CAGTTGAGCCAGAGAAGTTAGAAGAAGCCAACAAAGGAGAGAACACCAGC
TTGTTACAACCTGTGAGCCTGCATGGCATGGATGACCCGGAGAGAGAAGT
GTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGGTGCCCCGA
GAGCTGCATCCGGAGTACTTCAAGAACTGCTGATATCGAGCTTGCTACAA
GGGACTTTCCGCTGGGGGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACT
GGGGAGTGGCGAGCCCTCAGATCCTGCATATAAGCAGCTGCTTTTTGCCT
GTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGC
TAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCT
TCAAGTAGTGTGTGCCCGTCTGTTETCTGACTCTGGTAACTAGAGATCCC
TCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACA
GGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACT
CGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAG
TACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCG
AGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATT
CGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATG
GGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAA
CATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAG
ACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTA
TTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACA
AGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCACAGCAAGCGGCC
GCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTG
AATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCC
ACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAAT
AGGAGCTTTGTTCCTTGGGTTCTTCGGGAGCAGCAGGAAGCACTATGGGCG
CAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATA
GTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCT
GTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGG
CTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGC
TCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAG
TAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGG
ACAGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAA
TCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAA
ATGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATA
TAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTT
TTTGCTGTACTTTCTATAGTGAATAGAGT TAGGCAGGGATATTCACCATT
ATCGTTTCAGACCCACCTCCCAACCCCCAGGGGACCCGACAGGCCCGAAG
GAATAGAAGAAGAAGGTGCGAGAGAGAGACAGAGACAGATCCATTCGATTA
GTGAACGGATCTCGACGGTATCGCCGAATTCACAAATGGCAGTATTCATC
CACAATTTTaaaagaaaaggggggATTGCGGGGTACAGTGCAGCGGAAAG
AATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAAC
AAATTACaaaaattcaaaattttCGCCTTTATTACAGGGACAGCAGAGAT
CCACTTTGGCGCGATAAGCTTGGGAGTTCCGCGTTACATAACTTACGGTA
AATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAAT

E5A
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AATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTC
AATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTG
TATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCC
CGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGC
AGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGG
CAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG
TCTCCACCCCATTGACGTCAATGGGAGT TTGTTTTGGCACCAAAATCAAC
GGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGC
GGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAA
CCGTCAGATCGCCTGGAGACGCCATCCACCGCTGTTTTGACCTCCATAGAA
GACACCGACTCTAGAggatccccaccggtcgeccaccatggtgagcaaggyg
cgaggagctgttcaccggggtggtgcccatcctggtcgagetggacggecg
acgtaaacggccacaagttcagegtgtcecggegagggegagggegatgec
acctacggcaagctgaccctgaagttcatctgcaccaccggecaagetgec
cgtgcectggeccaccctecgtgaccaccetgacctacggegtgecagrget
tcageccgetacccecgaccacatgaagcagecacgacttecttcaagtecgec
atgcccgaaggctacgtccaggagcegecaccatcttcttcaaggacgacgg
caactacaagacccgegecgaggtgaagttcgagggegacaccetggtga
accgecatcgagctgaagggecatcgacttcaaggaggacggcaacatecctg
gggcacaagctggagtacaactacaacagccacaacgtctatatcatgge
cgacaagcagaagaacggcatcaaggtgaacttcaagatccgecacaaca
tcgaggacggcagegtgecagetecgecgaccactaccagcagaacacecece
atcggcgacggcecccgtgetgetgeccgacaaccactacctgagecaccca
gtccgecctgagcaaagaccccaacgagaagegegatcacatggtectge
tggagttcgtgaccgecgeecgggatcactetcggecatggacgagetgtac
aagtaaagcggccggactctagetcgagACCTACGAAAAACATGGAGCAAT
CACAAGTAGCAATACAGCAGCTACCAATGCTGATTGTGCCTGGCTAGAAG
CACAAGAGGAGGAGGAGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTA
AGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGA
AAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACCGAAGACAAGatcgtC
gagAGATGCTGCATATAAGCAGCTGCTTTTTGCTTGTACTGGGTCTCTCT
GGTTAGACCAGATCTCGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCA
CTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGC
CCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGT
CAGTGTGGAAAATCTCTAGCAGT

K58
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MKCLLYLAFLFIGVNCKFTIVF PHNQKGNWKNVPSNYHYCPSSSDLNWHNDLVGTALQVKMPKSEKAIQ
ADGWMCHASKWYTTCDFRWYGPKYITHSIRSFTPSVEQCKESIEQTKQGTWLNPGF PPQSCGYATVIDA
EAATIVQVTPHHVLVDEYTGEWVDSQF INGKCSNY ICPTVHNSTTWHSDYKVKGLCDSNLISMDITEFF SE
DGELSSLGKKGTGFRSNYFAYETGDKACKMQYCKHWGVRLPSGVWFEMADKDLFAAARFPECPEGSSIS
APSQTSVDVSLIQDVERILDYSLCQETWSKIRAGLPISPVDLSYLAPKNPGTGPVFTIINGTLKYF ETR
YIRVDIAAPILSRMVGMISGTTTERVLWDDWAPYEDVEIGPNGVLRTSSGYKF PLYMIGHGMLDSDLHL
SSKAQVFEHPHIQDAASQLPDDETLFFGDTGLSKNPIEFVEGWFSSWKSSIASFFFIIGLI IGLFLVLR

VGIYLCIKLKHTKKRQIYTDIEMNRLGK (GenBank# M11048)

}(KCLLY:&PLI’!OVKCKFT:V?PKSQKG.\IWKNV’-
ATGAMTGCC TOCTCTATCT GOCSTIEE?C TTTATCGOCS TGAACTITAA GTTCACCATS OTGTTTCCCT ACAATCAGAA OGRAMCETIGG ARGAACTTCT
TACTTTACGS ACTAGATAGA CCOGAAGUAC AMTAOCCGS ACTTGACATT CAAGTGCTAS CACAAADGES CTTAGTCTT CCC™IMGASE TICTIOCASS

Al!YKYCF!lSDLI‘RNDL!G‘.‘AZOVKH'KSKRA’
101 COAGCAACTA SCACTACTES CSTADCTCAA GCIACETGAA CTGOCACAAC GACCYGATCG GCACCOCTAT CCAQGTOANG ATGCCAARGA
GOTCOTTOAT GOTGATASG OGATCSASTT CGCTGGACTT OGACTGTUTTG TTOSACTASC COTOITGATA GGTCCACTTC TACGOTTCT CSGTOTTCSG

A!QADGVKCRASKHVT?C?F&N'GPR!!‘2'08IIS
201 CATCCAACCC GACGGOTGGA TGTOTCACGS CAGCAMATGG GTGACGACGT GCBATTTTCG CTGGTATOSC CCCAAGTACA TCACCTAATC AATCCOCTCA
GTASGTTCOC CTGCCAACCT ACACAGTUCS GTCGTTTACC CACTOCTOCA COCTARMGL GACCATACCS GGOTTCATGT ACTUGGTTAG “TAOGCGAGT

ET'SV!QCKBSIRQ‘I‘KQG!‘ULI’OPPPQICGYB‘.’-
ace mmumammmmmmm&mmm:m
WWCWTWMMWWWWWWMAW

°V’PDAtAVZVOV‘l"KﬂVLVDZY‘.‘Ot'vDBQBISO'
[3:23 mmmmmmmmmmwmummﬂam
AGCACG TCCACTGGGG COTGOTGLAC GACCACCTSC TCATGTOOCT OCTCACCOAC CTAAGTGTCA AATAGITGCC

°RCI)IY:CF‘!VH$$T?RIIOQYKVKOLCDIIL!ll
$31 AAAGTGTAGC AATTACATCT OCCCCACCET GCACAMACAGE ACCACCTGOC ACTCAGATTA TAAGGTGAAS GACCTCTGCE ACAGCAATCT GATCTCAATG
mammmmmmmrAmmWMGwm

.‘)X?FI"DGILSSLQISG‘L‘OI‘IS!Y?A*B7001A-
§0: GACATCACCT TCTTTAGCSA AGACGOCGAA CICTCAAGCE TCOGGAMIGA TTCCOOAICA ATTACTITAC TTACGAMES GOCGGCAAIG

701 m:mmmmmmmmmrmmmm
mamwmmmwmnmmm

-ICPCQCDSIAPSQYIVDVI&!ODV!K!LDY!&C
[ ]2 mmcmwmmmmmmm&m&m&m
cmmmwmmmmmnm&mmrm

Ol?"t‘tll@tl!l.VHLIY&A’K!’OTG’AI’.’X-
CTOOCCCCAA CACCOBNCC GCCTTTACAA

901 CAGOAAACGT QGAGCAAGAT COOCGCCGGA CTOCCTATCA GCCCCGTOGA TCTCAGCTAC AGAMCCCAGS
GICCTIOCA COTCOICTA OGCACCACET SACOGATAIT COGGACACTT *COATG GACCOO0GTT TCTTGRATCE GTOACTTCGE CGGAMATOTT

'laﬂ‘f&Kth?ﬂV!IVD!AA’XLI!HVB)‘!SG.T'
$001 TCATCAACGG CACCCTGAAS TACTRTGAAA CACGCTACAT CCOCOTCGAC ATCUCCACTE CCASCCICTC ACOCATGITG QOCATGATCT CAGOGACGAC
WWCMAMMMAWMTWWWWMMWW

. ER EL®¥D 2% A PYE DVETI GPN G6VY RTS S &YX ¥ ? L
XIOIWWWWW“WWMWWMWM

YNZG“G#LO!DLRLllKAQV'lBIl!QDAAIQL’-
GGACOCTACC AQCTASCTCC

2201 TACATGAYCS GCCACGGCAT GCTGGACAGE GACCTACACE TCAGCTCAAN GOCCCAGITC TRTGAGCACE CACACATCCA
Ammmmmmmwmmmmm

'DB!SLPI‘OQTGLIlﬂ!!tb\l!ﬂ”?ﬁlik!lt&!-
1304 ¢ \TA CAGOOCTCAG NTCOAICTO0 QITCTCAAGC TAGAAGMICA QCATCUCTTC

CGACGACTA AAICCTGTTC
WWWATWWWWCWWBWMW

'l""'tOLtIﬂL?hV&lVOZN.'-C:KLKllTKKlQ!

1491 ATTTTTITC a-:camm “CATCATCO0 GCTGTTICTO GTGCTGCGCG TCOOCATCOA COTUTOCASC AAGCTGAAGC ACACCAAGAA OCUCCAGATC
TAAMAAMAG TAOTAOCCOO ASTAGTAGEC CGACAAAGAC CACGACOCOC ASCCGTAUGT GGACACITAG TICGACTTCS TCTGOTICTT CGOUATCTAG

Y 0 g8 R LG K °

18C1 TATACCOACA TCGAGATGAA TCACCTOGGE AMGTAA
ATATOOCTOT AGCTCTACTT AGCIGACTCC TTCATT
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A.

MLSYLILAIVVSPILGXIEIVFPQHTTGDWKRVPHEYNYCPTSADKNSHGTQTGIPIELTMPKGLTTHQ
VDGFMCHSALWMTTCDFRWYGPKYITHS IHNEEPTDYQCLEAIKAYKDGVSFNPGFPPQSCGYGTVTDA
EAHIITVTPHSVKVDEYTGEWIDPHFIGGRCKGQICETVHNSTKWFTSSDGESVCSQLFTLVGGTFFSD
SEEITSMGLPETGIRSNYFPYISTEGICKMPFCRKPGYKLKNDLWFQITDPDLDKTVRDLPHIKDCDLS
SSIITPGEHATDISLISDVERILDYSLCONTWSKIEAGEPITPVDLSYLGPKNPGVGPVFTIINGSLHY
FTSKYLRVELENPVIPRMEGRVAGTRIVRQLWDQWF PFGEAEIGPNGVLKTKQGYKFPLHIIGTGEVDS
DIKMERVVKHWEHPHIEAAQTFLKKDDTGEVLYYGDTGVSKNPVELVEGWF SGWRSSIMGVLAVIIGFV

ILIFLIRLIGVLSSLFRPKRRPIYKSDVEMAHFR (GenBank # AF170624)

M L 38 Y LI F AL A VS P I LGEK IETI VPFPFQ HNTT 6DYY X R VP
- ATGCTGTCAT ATCTGATCTT TOCCCIGOLT STGAGCCCAA TCCTCGOAAR GATCGAMATC GIGTICCTAC AACACACCAS AGGGGACTOG AAGCGLGTGC
TACGACAGTA TAGACTAGAA ACOOGACCGA CACTCGGGTT AGGAGCOTTT CTAGCTTTAG CACAAGEOTG TROTGTUOTG TCCCUTOGACT TTCICGCACG

M 2 Y N YT PT S A DK N S KG T L TG I RV LT XPKG L TT
191 CCCACCAGTA CAACTACTGC CCOACCTCAG CCGACARGAA TAUCCACOGE ACGCAGACCS SCAWWAMWW
GGUTOCTCAT GTTCATAGACT GGCTGTAGTC SGCTOTTCTT ATCGUTOLCE TGCOTCTGGE COTAOGUACA CCTCGACTOG TACOGOTTCC CCOQAGTGTTO

+H QV £ O F R C H 8 A LW NTTC DPAR WYS PRY I THKS I R N
202 GCACCAAGTC GAAGOCTTCA TGTGCTACAS CSCTOTCTGG ATGATAACCT GCGATTTICG CTGOTATGGE CTCAAGTACA TCACGCACAG CATCCACAAT
COTGOTICAS STTCCOAAGT ACACGOTUGTC GCOAGAGACC TADTGTTGGA CGCTAAMAGC GACCATACYS GGOTTCATGT AGTICGTOTC GTATGTGTTA

T 8 PT DY Q & L E A I KB YK G VS Frsee Fr v 9P Q8¢ 6 Y S T
3%z GAGGAACCAA CCCGACTACCA OTGCCTCGAA GCCATCAAGT CATACAAGGA TGOOGTGAGE TTCAACCCCG GOTTCCCGCT CCAATCATAT GGTTACGGTA
CTCOTNGTT COCTOATGUT CACGGRGCTT COUTASTTCA GTATOTICCT ACCOCACTCO AASTIGGGET CGAAOGGCOC UGTTAGTACA CCOATGCCGT

+ VT3S AZ A 81T VT VTP B SEV XV ODE YT OC EBEWZI 2P HRF 1 080G
402 CCUTGACCGA CGCOGASEOC CACATOGTGA CCTTGATACS CCACTCAGTC AAGOTOGACG AGTACACAGG COAATGGATC GACCCCTACT TTATCGOGOG
GGCACTOGCT OCGOCTCCA0 STGTAGCACT GGCACTUTOS JUTGAGTCAG TTTCACCTGS TCATCTOEC OCTTACCTAG TTOGGOGTGA AUTASLCLCC

-RCKGQICSTVH&I?K’F?S!QOISVCJQLFT-V
AGCOTGTOCA GCCMLTOTT T

$01 CCTCTOTARG GGCCAARTCT GCTAGACCGT GCACAACAGC ACTAAGTGET TTACUTCATC AGACGGCGAA
mmmmmmmummmmmuam
8 8 I F r a3 S8 GEE T ¢ £ TG I 28 ¥ YTF ? YIS TEKGTZI-

$0% mmmmmammmammmnmmm

CCOCCATAGA AGMATCGCT GTCOCTCOTC TAGTOGTCAT ACCCCGADGS CCTCTGTICCT TAGGLGTCUT TGATGAAASG CATGTAGTCS TGGOICCCNT

+ € XM P FC RX QO ¥Y¥X L K Y¥D L M¥TFQ I MO PO DXTV R DL
701 TCTGTAAGAT SCCTTTTTOC COCAAGCAGG GATATAAGCT GAAGATOAC CTOTGATICC AGATCATOGA CCCOGACCTG GACAMGACCG TCCGCIATCT
AQACATTCTA CCGAAAMMACG OCUTTCOTCC CTATATTCGA CTTCTTACTG GACACCAAGG TCTAGTACCT GUGCCTGIAC CTOTTCTOIC AGGTOCTAGA

P ¥ X XDCD L S B S TPOGE HAT DIS LI SO VER I LD
201 GCCCCACATC AAGGACTGTG ATCTOTCATC AAGCATCATC ACCCCCSGAG AACACGTCAC GGACATCAGC CTCATCAGCG ATGTGGAGCG CATCCTCGAC
CCGGGTOTAG TTCCTGACAS TATGACAGTAG TTCGTAGTAS TOOOGOCCTC TYOTGCGOTG COTETAGTCS GAGTAGTCGC TACACCTCIC OTAGBAGLTG

¥ AL C g NT w88 X I X 8§ G £ P TPV DLSY LGP XNP G VOCPF.
TCGAACCG N AMOTAACCCC  GOCTTEGEGC

¥V 7T I I XN GSLH YFT 8 KY LRV E L ES PV I P RXE CK V-
1001 CCOTGTICAC CATCATCAAC GGGAGCTTOC ACTACTTTAC AAGCAAGTAT CTGCGCUTOG AGCTCOAMAG CCCAGTCATC CCCCGCATGG ACGGGMGTT
GCCACAASGTG GTAOTAGTTG CCCTCOGACS TRATGAAATG TRCGTTCATA GACGCOCACE TCGAGCTTTC GGGTCAQTAG OGOGCGTACT TCCCCTICCA

A G T RI VR QLW DQW F PPFGC BEVE IGP NG VLI KT K QG Y
1102 GOCCEOGACT CCCATCATOC GCCAGCTGTG GOACCAGTGE TTICCCSTIMIG GCOAGUTUGA AATCGOCCCC AACOGCGTUC TGAAGACCAA GTAAGGATAT
CCRACTCTON OCATAGCACG COGTCTACAC CCTGITCACT AAGGOAAAAL COCTCCACCT TTAGCCGUNG TTGCTOCACS ACTTCTCGTT COTTCCTATA

K"LI.!OTG!VD!DIKXEIVVRRH!H'!I!A&Q
202 AAQTTCOCCOC TOCACATCAT COGGACOUGE GAACTGGACA GCGATATCAA GATGGAOCHE OTGGTCAAGE ACTOGGAUCA CCCACACATC GAGCCTGCTC
TTCAAGGACE ACOTSTAGTA OCCCTGCTCG CTTCACCTGR CGCTATAGTT CTAGCTCGEG CACCAOTTCG TGACCCTCOT OOGTUTGTAS CTCCSACOAS

+ T FL XKD DTGE VLY YGDB TGVS XN¥NP VEL VEGWN F B8 G-
1301 AGACCTTICT CAAGAAGGAC GATACCOCG AAGTCCTGTA TTACGGGOAT ACIGCAGTGA GCAAGAMALCE TOTGCAOCTS GTGIAMIGET GUTTCAGCGS
TCTOCAMOA 0TCTTCCTG CTATGACCOC TTCAOGACAT AATACCCETA TGCCCTCACT CGTTCTTOU0 ACAKCTCUAC CACTTTECGA CCAAGTCOCC

W & 3 S L XSG VLA VI GPFPVI LKTF LIX LGV LSS L P
1401 ANGCOOTCA AGCCTGATOS GCATOCTOK: COTCATCATC mmmmmmmmm
TACCGCSAQT TCOGACTACC COCACTACCG GCAGTAGTAG CCTAAACACT AGGACTACAA GGAUTAUTIC GACTAGCCIC ACGACAGTTC OGACAAGOCS

P KRR P XY XS D VI M A BF R ¢
1501 CCTAAGCOKE GOCCAATCTA CAAGAGCSAC GTCGASATGG CCCACTTICG CTAA
CAGLTC?,
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MTSSVTISVVLLISFITPLYSYLSIAFPENTKLDWKPVTKNTRYCPMGGEWFLEPGLQEESFLSSTPIG
ATPSKSDGFLCHAAKWVTTCDFRWYGPKYITHSIHNIKPTRSDCDTALASYKSGTLVSLGFPPESCGYA
SVTDSEFLVIMITPHHVGVDDYRGHWVDPLFVGGECDQSYCDTIHNSSVWIPADQTKKNICGQSFTPLT
VIVAYDKTKEIAAGGIVFKSKYHSHMEGARTCRLSYCGRNGIKFPNGEWVSLMLKLRSKRNLYFPCLKM
CPTGIRGEIYPSIRWAQVLTSEIQRILDYSLCONTWDKVERKEPLSPLDLSYLASKSPGKGLAYTVING
TLSFAHTRYVRMWIDGPVLKEPKGKRESPSGISSDIWTQWFKYGDMEIGPNGLLKTAGGYKFPWHLIGM
GIVDNELHELSEANPLDHPQLPHAQSIADDSEEIFFGDTGVSKNPVELVTGWFTSWKESLAAGSCPDLR

CPPLFPGIVYYLQKAQMEERGERSDSFEMRIFKPNNMRARV (GenBank # J04350)

B.

BamHI
T 38V TISsS VYV LL 2 8F I TP L YSY L B I-
b GGCSCRCTCE ATCCTGATCA GOCACCATGA CTAOCAGCGT GACCATCAGS GTUGTACTGT TGATCASCTT CATCACTCCC CTOTACAGCT ACCTGAGTAT
CCGCGLIGCC TAGGACTACT COOTGUTACT GOTCOTCUGCA CTGGTAUTCG CACCACGACG ACTAGTCGAR GTAGTGGGGG GRCATUTCGA TGGACTCOTA

A F P T NTK L D W KP?PV T KN¥NT R Y C P MGC G EWwWF L EP? G L Q
E3-23 TCCOTICCTT GAGAACACCA AGCTGGACTG GAAGCCCOTG ACCAAGANCA CCCSITACTG CCTCATGOIC GICOROTGAT TICICRAACT CCGLCCTGLAG
ACGGANGSES CTCTTETOGT TCGACCTGAS CTTCGGGCAL TGGTICTTIT SOACCATGAL GOGOTACCCS CCOCTCACCA AAGACETTGG GCCGGACOTC

Y G P XY £ T ®W S !HMN I XP TR SD CDT AL AKX $YKS & TL-
e GGTGATACCG CCCTAASTAC ATCACCCACA GCATCCACAA CATCAAGCCT ACCAGAAGCG ACTGCSACAC AGCCOTOGCC SCTTACAAGA GCGGCACCCT
CCACTATGEC SGGOTTCATS TAGIGOGTUT CGTAGOTGTT CTAGITOOGE TOGTCITCAC TGACGCTOTG TCGAGATCAG ASARTGTTICT CGCCOTGSGA

-V $§L G ¥ PP ESC G6YA SV TS 8 EF L VI XI TP KRHV § VD
L1+ GGTSTCCCTG GGETTCOCTC CCOAGAGCTS COOCTACGEC AGCGTGACCG ACAGCGADTT CCTOGTGATT ATGATTACIT CTTACCACGT
CCACAGGGAC CCGAAGGUAG OGCTCTCGAC OCCOATOCGG TCGCACTOGE TOTCACTCAA OGACCACTAA TACTAATGSS GSGIGGTGCA CCTGLACCTG

D YR G ¥ WV DPL FV GG ECD 28 Y €CDTZ HNS 8§ VYN I » ATD
5C2 GACTACCGGS SCCACTGAGT GGACCCTCTS TTCITOGGAD GOGGAATGCGA SCAGAGCTAC TGCOATACTA TCCACARTTC CASCOTGTGS ATTCCCTCIS
CTGATUGCCE CGUTGACCCA CCTOGIAGAS AAGCACCOTC COTTTACOCT GUTCTCGATG ACGETATORT AGGTGTIGAS GTCUCACACC TAAGGGCIGC

- 37T X XNI CG QS FTP®P LTV TVY AY DXT KEI AAKSSE IV F.
602 ACCACACCAA GAAGAACATC TGCGGCCAGA OCTTCACCCC TCTOACCETG ACCUTGOOCT ACGACAAGAC CAMGOAGATT GCCICCOGAG GGATCUTGTT
TCCTCTCGTT CTTCTISTAG ACCOCOGICT COAAOTGOGG AGACTCOCAC TGOCACCOCA TGCTUTICTY GTTTCTCTAA CGOCGACCTC CCTAGTACAA

701 CAAGAGCAAG TACCATAGSC ACATOGAADG COCCAGGACC TGCAGACTOT CCTACTGEOG CCOGAACTGE ATCAAGTTCC CCAACGOCGA GTGUCGTCC

L 8L X L RS X R X L YPF P CLX NC P TOGIR G622 Y P? 8 I R W A-
802 CTGATGCTAGA AGCTGCGOAG CAAGCOGAAC CTOTACTTCC CCTGCCTGAA GATOTACCCC ACCUUCATCE GGUGCGAGAT . CTACCCTAGC ATCAGATACS

+ QVL TSE XIQRZXI LDY S3LC QNTON¥¥ DXV E &KX £ P LS PL D
902 CCCAGGTGCT GACCAGCGAD ATCCAGAGAA TCCTUGACTA CAGCCTGTOC CAGAACACCT GOGACAAGGT GGAGCOGAAA GAGCCCCOGA GCCCCCTGGA

L $ Y L A S X 8 P GC RGL AY TV I NG T LS F AKT R YV R XW
1001 CCTGAGCTAC CTOGCCAGCA ASTCCCCCAG CAASGGCCTG GCCTACACCS TGATCAACGS CACCOTOAOC TTCGCCCACA CCAGATACIT OCGGATGTGG
GGACTCCATG GACCGGICGT TCAGGGOOCC GTTCCCOGAC CGOATGTOGE ACTAGTTGLC GTGAGACTCS AAGCGOGTGT GGTCTATOCA CGCCTACACT

I 3G P VLX 2 P X GKRE B »S G I S5 8 2IW TQW P XY 3 DNKEI-
1101 ATCOACIGCC CCGTOCTOAA AGAGCCCAAG GOCAAGAGAG AGAOKCCCAG COGCATCAOC AGCGACATCT GGACCCAOTG GTTCAAGTAC GGCGACATGG
TAGCTGCCGG CACACGACTT TCTCO0CTIC COGTTCICTC TCTCOGGETC GCCATAGTCE TCSGCTUTAGA CCTGIGTCAC CAASTICATG CCUTIGTACC

!G!SQL.NTAGOYKI!HKLXGa@!VDSlSR!&!~
202 mmcc CAACGGLCTO CTGAAMACAG CCGOCOGATA CAAGTTICCT TWACACCTGA TCGGCATOGG CATCOTAGAL
wmmmmmmmmmrmmm

L AN P LB X P QL PNA.Q 8 I AN O2DS TE:I FPPFPG3S TGV S8 KN
1361 CGAGOCCAAC CCCCTGIATC ACCCCCAGET QCCCCACGEC CAGAGCATTS CCGACGACAG COAGOGAMATC TTCTTCIGCO ACACCOGCGT GAGCAAGAMC
OCTCCGOTYG OGGSACCTAG TGGGOGTCOA COGOGTACOS OTCTCOTAAL JGCTOCTGTC GCTCCTITAG AAGAAGCCOC TGTGACCICA TTCOTICTTG

P VEL VTG %W FrT 8 WKXKE 8§ LA AGS CPDL RCP PLF 281 V.
pr -3 CCCITOGAAC TOGTGACAGS CTCGTTCACE AGCTGGAAAG AGAGCCTGSE COCCSGATCT TOCCCCOACC TGLOGTGCCTC CCCTCIGTC CCOGGTANCE

SOGCACOITG ACCACTOTCC GACCAACTUG TCGACCTTTIC TCTCCAACCE OCOGCCTAGA ACOCGAOCTOU ACGCTACOOG GOGAGACAAG (XGCCATAGC

« ¥ YL QXA QNBEBE RGE R S D 3 Y EX XK I F K PN NWRA RV .
1501 TOTACTACCT GCAGAMGCC CASATGGAAG AGCGGOOCGA GOGGAOGCSAC AGCTTCGAGA TOCGGATCTT CAAGCCCAAC AACATGCGUG CCAGAGTOTG
ACATGATGSA COTCTNCSS FUCTACOTTC TCGOCSEGET COCTICACTG TCCAAGCTCT ACSCCTAGAA OTTCCOATIGC TTOTACGCTC GGTCTCATAC

EcoRy

.......

%601 ATGAGMTTC TTAATTAA
TACTCITAAG AATTAATT
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A,

MNFLLLTFIVLPLCSHAKFSIVFPQSQKGNWKNVPSSYHYCPSSSDQNWHNDLLGI TMKVKMPKTHKA I
QADGWMCHAAKWITTCDFRWYGPKY ITHSTHSIQPTSEQCKESIKQTKQGTWMS PGFPPONCGYATVTD
SVAVVVQATPHHVLVDEYTGEWIDSQF PNGKCETEECETVHNSTVWY SDYKVTGLCDATLVDTEITFFS
EDGKKESIGKPNTGYRSNYFAYEKGDKVCKMNYCKHAGVRLPSGVWFEFVDQDVYAAAKLPECPVGATI
SAPTQTSVDVSLILDVERILDYSLCQETWSKIRSKQPVSPVDLSYLAPKNPGTGPAFTI INGTLKYFET
RYIRIDIDNPIISKMVGKISGSQTERELWTEWFPYEGVEIGPNGILKTPTGYKFPLFMIGHGMLDSDLH
KTSQAEVFEHPHLAEAPKQLPEEETLFFGDTGISKNPVELIEGWF SSWKSTVVTFFFAIGVFILLYVVA

RIVIAVRYRYQGSNNKRIYNDIEMSRFRK (GenBank # A7045556)

B.

BATHI
¥ F L L LTPF IV LEP L EC B RANX F 5 I V F ?» Q-
GGCUCHKCGE ATCCTAATCA mccam ACTTTCTGLT GCTGACATTC ADCOTUCIGC CITTCTGCAG CCACGCCAAS TTCAGTATCS TGTTCCIICA
CTOCOCEECE TAGOACTAGT COOTUGTACT TGAAASATGA COACTGTAAS TAGCACGACG GAGACACOTC GGTGCGGTTC AAGTCGTAGS ACAAGGSSGT

-85 QX C N W K NV P S 838 Y K YC P 338 8 DN WHNKSND L LG I TN
i02 GAGCCAGMG GOCAACTGGA AGAACGIOCC CAGCAGCTAC CACTACTOCC CCAGCAGCAG CGACCAGAAC TGGTATAACS ACCTGCTGGS CATCACCATS
CCATICTIC CCGTTCGACTT TCTTOCACUS GTCGTCGATG GUGATGALIG GOTCOTCITC CCTGOTCTTG ACCGTET?GS TGGACSACTC GTAGTCOTAC

R VX 2 ?» R T N XA I QA3 GW N CRA AKNWI TTC D F R ¥WYG P
HisY AACOTGMAA TOCCCAAGAC CTACAAGGET ATTCAOGCTG ACGOCTGGAT GIGCTATGLC GCCAAGTGGA TCACTACCTS CGACTTCCGS TGOTACGSCS
TTCCATITIT ACGEOTICTG GOTGTTCCSE TAAGTCIGRC TOCIGACOTA CACIGTGIGS COGTTCACST AQTGGIGUAC GCTGAASGCC ACTATOCIAG

K YI T W& I K S I QP T 5 EQ € X €3 I X Q T XQ G T WM 8P O-
ACCTOGA TCGAGCCOCGS

3o CCAMAGTACAT CACCCACASCE ATCCACTCCA TCCAGCCCAC CTCCGAGCAG TGCAAAGAGA GCATCAAGCA GACCAAGCAG GGT
QGTTCATGTA GIGGOTATCG TASGTGAGAT AIGTCGGOTG GAOGCTCOTC ACCTTIOTCT SOTAGTTCGT CTGGTTCSTC CCGTGAACCT ACTCGEGICC
P PP QNC G YAT 9 TD S VAY VVE ATP KHEVYLIL VDE Y TS
Q1 CTTCSCACET CASAACTGOG GOTACGOCAL COTGACCGAC AGCOTGACCS TGLTOATOCA GGCCACTCCT CACCATETSC TUOTCGACGA GTACACTGGC
GAAGGETGGE GTCTTGACGC CGATUCGATG GCACTGACTG TCGOACCGOC MCTACCACTT CCOATOIGIS OTGOTGCACE ACCAOCTGLT CATGTOGCCO

$0 GAGTGGATCG ACRGCCAGTT CCCCAACGGC AAUTGCGAGA CAGAGGAATG CGAGACAGTG CACAACAGCA CCUTOTCGTA CAGCGACTAL AASOTGACCO
CTCACITASC GOCACACCAT 0 O

+ LB AT VDTE T TP PS8 O 0KIXK ESTI 6 XP X 7T 0 Y RS WN-
6C1 GCCTOGTCCOA CGOCACCCTG GTGGACACCS AGATCACCTT TUTCAGCTAG GALCOCANGA AAGAGTCCAT COOCAAUCCS AACACCOGCT ACAGAAGCAA
COGACACTCT GCOGTGIGAC CACCOTGRIGAC TCTAOTGGAA ARAGTCGCTC CTOCCOTICT TICTCAGGTA GCCGTCGIG TTGTGGCCEA TOICTICSTT

-rruvexcuxvcxxutcxuuovaurnavurtrva
ce TATGCTTCOA GTICGTCOAL
mmammmmmmm&wmmmmcm

Q@ DV Y AAAN XKL P EC PV AT I S A P TGET 38 VD VL I LDV,
 ['3 CAGGACOTGT ACGCCOCCGE CAAGCTGOCC GAGTGCCCCH TOGHCICCAC CATCAGLGLC CCCACCCAGA CCAGCGTGOA COTGAGCETG ATCCTGOACG

+ 8 RXI LB Y BLCQ B TW 88X RS KQ PV S P2 VD L 8 ¥ 4 AP K-
903 TOGAGACMT CCTCOACTALC TCTCTGTOTC AGGAAMCCTG GTCCAAGATC AGATCCAAGE AUGCCCOTOAG COCTGTGGAC CTGAGCTACE TGGCCCCTAA
ACCTCXCTTA GOACCTGATS AGAGACACAG TCCTTTGUAC CAGGTTCTAG TCTASGITCS TCGOOCACTC GGAACACCTG GACTCSATGG ACCOGIGATS

¥ PG T O PA FTI I NG TLRY FET & Y¥I RKRI DI DNDP 2 2XS
1001 GAACCCCOOC ACCOGCCCTG COTTCACCAT CATCAACGHC ACCCIGAADT ACTTCGAGAC ACOGTACATC COUATCOACA TCGACAACCS CATCATCAGC
CTTOGRAGCCE TGGCCO0GAC QAAASTGITA GCTACTTOCCE TOOGACTTCA TGAAGCTOTG TOCCATGTAS GCCTASCTCT AGCTOTIGIG GTASTACTCS

e mmmwmmmmmmmrm*mw
TTCTACCACC CATTCTAGIC GCCOTCOGTC TGOCTCHCCS TCGACACCTG OCTCACCAAG OGGATOCTCC COCACTTCTA GCCOOGGTTA CCOTAGGACT

+ T 2T G Y X F PLF NI G X OM L DBE3 LHEKXK T3 Q AEVFE ZXCP-
1302 AMCCCCTAC CGGCTACAAG TTCCOCCTGT TCATGATCO0 CCACOGCATG CTGRACAGCG ACCTACACAA SACTTCCCAG GCIGAGGTGT
TOTGGGEATG GCCOATOTTC AAGGGOGACA AOTACTAGCC OOTOCCSTAC OACCTGTCGS TGGACATGTT CTOGAGGSTC CGOCTCCACA AGCTCCTGOG

K LA T AP XK QLEP EELE T LFF CDT 6I 8 X NPV £ L I 8§68
P 1> CCACCIOGCE GAGSCCCCCA AOCAGCTOCC CGAAGAGGAA ACCCTGTTOT TCOGCOACAC CGOCATCTCC AAGAACCCTG TGGAQCTGAT COAGGICTGS
GOTGGACCOG TCTICAACAG QCTOCTCCTT TOGGACAATA AGCCGCTOTG OCTATAGAGG TTCTTUGGAC ACCTCOACTA OCTCCCGACC

F &8 89w X8 T VVT FPF A 1 gV rtit L Y¥YVV AR VIA VRYR:
1401 mwmmcmcc&mm&m CIUTACGTCG TOOCCTOGAT COTCATCOCC GTOCOCTACA
AAGTCOICOA CCTTCTCOTO GCACCACTU0 AAAMGANIC (KITAGCCGCA CAAGTAGGAC GACATGCACC ACCOGOCCTA UCACTAGTTG CACGCCATST

BcoRl
¥ Q& $ NN X R Y XNDI EN& R RX =~ ¢
1591 cxm:cm CASCAACARC AAGCGOATCT ACAACGACAT CGAGATGAGC COGTTCCGGA AGTGATGAGA ATTCTTAATT AA
CTATGECLC GTCTTIGTTG TICCCCTAGA TGTTOCTOTA GCTCTACTCS OCTAAGGLCT, “CACTACTCT TAAGAATTAA 7T
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A.

MTDTVLGKFQIVF PDONELEWTPVVGDSRHC PQSSEMQFDGSRSQTILTGKAPVGITPSKSDGFICE

KWVTTCDFRWYGPKYITHSIHHLRPTTSDCETALQRYKDGSLINLGFPPESCGYATVTDSEAMLVQVTP
HHVGVDDYRGHWIDPLFPGGECSTNFCDTVHNS SVWI PKSQKTDICAQSFKNIKMTASYPSEGALVSDR
FAFHSAYHPNMPGSTVCIMDFCEQKGLRFTNGEWMGLNVEQSIREKKISAIFPNCVAGTEIRATLESEG
ARTLTWETQRMLDYSLCONTWDKVSRKEPLSPLDLSYLSPRAPGKGMAYTVINGTLHSAHAKYIRTWID
YGEMKEIKGGRGEYSKAPELLWSQWFDFGPFKIGPNGLLHTGKTFKFPLYLIGAGIIDEDLEELDEAAP
IDHPQMPDAKSVLPEDEEIFFGDTGVSKNPIELIQGWF SNWRESVMAIVGIVLLIVVTFLAIKTVRVLN

CLWRPRKKRIVRQEVDVESRLNHFEMRGFPEYVKR (GenBank # D26175)

B.

BapKI
X T £ TV L GX F Q IV F PD QNZE L ENT 2V V.
s GGCGCGETGS ATCCTGATCA OCCACCATGA CCOATACAGT GCTGUGCAAG TTCCAGATCG TGTTCCCCGA CCAGAACGAG CTGGAATGGA CCCCCITCOT
SCOCGLGECC TAGGASTAGT CGGTGUTACT GGITATGTCA CGACCIGTTT AAGGTCTASE ACAASGGOGET GGTCTTCCTC GACCTTACCT SGCGICAGCA
% 28 R KN CP Q 8 8 I XQ0 F DG S RS QI TIL TOC KA PVGE 2 ° 9
il GOUCGATAGC CSGLATTGES CTCAGTCCAG CGAGATOCAG TTCGACGGCA GCAGAAGCCA GACCATCCTS ACCOGCAAGG COCECSTGRG CATCACACCS
CCCOLTGTCE GCCOTAACGG GAOTCACITC GCTCTACSTC AAGCTGCCGT COTCTTCCOT CTGUTAGGAC TGOCCITICC GGOGGCACCC GTAOTGTOGS

8 XK 8 3 G F I CHKH A AXNV T TC DF R WY S P KY I T R S I X H L-

2 T CTCCCACTCT GCCAAGTGIG TGACCACCTC COACTTCCGG TGGTACGOCC CTAAUTACAT CACTCATASC ATCCACCACC
TCOTICTCSC TACTGAADTA GALGOTGCGG T BTIGARGGET ACCATUCTDG GOTTCATCTA GTGLGTINS TAGGTGGTGS

® ¥ T T 8D CETAMA LQR ¥ XD G8 LI NLG F? P €S5S CG6 Y AT

3ce TOCIGLTCCAL CACTTCCGAC TEACAAGGAC GGCAGCCTOA TCAACCTGAG CTTCIOTCCC GAGAGCTOCG SCTACICCAC
A:cccmc-aommmx CATCTTCCTG CCOTCGGALT CTCTCAATIC CAATGCTETT

L3129 mﬁmm&mmcmmwmmmmcmm
3 TCACTCCeaAT 5 TAGC

8 C8$ T W PC DTV H XF E§ V¥ I PRKRS QKTD ICA Q87 x N I K-
501 GAGTGCAGCA CCAATTICTG CGATACCOTG CACAACAGCA GCOTGTGOAT TCCCAAGAGE CAGAAAACCG ACATCTGCGC CCAGRGTTTYC AAGAACATCA
CTCACGTCOT SOTTAAAGAC SCTATGOCAC OTGTTSTCGT COCACACCTA AGUGTTCTCG GTCTTTTGIC TOTAGACSCS CATCTCOMG TTCTTGTAGT

M T A B3 Y P S8 E G A L VS DR YF AF XS AYHR PNNX POCST VT I

600 AGATOACCAC CAOCTACCCC AGCGAGGGAC COCTGATGTC COACCOGTTC CCCTTCCACA GOOUCCTACCA CCCCAACATS CCCGOCAGCA CCOTUTGCAT
TCTACTIICTG GTCGATOOGE COCTCCCTC GGAACCACAG GCTGSCCAAG CORAAGGTGT COCGGATGST GGOGTTGTAC GGOCCGTCST OGCACACGTA
*¥ D F C B QX 6L R F TN GF W MNX GLENE VEQG 8$ I 2 R KX I 8 AT
701 CATGOATTTC TGCGAGCAGA AGGOCCTGLG GTTCACCAAC QGCGAUTGOA TCOOCCTGAA CGTOGAGCAG AGCATCCGOG AGAAGAAGAT CAOCGCCTATC
STACCTAMAG ACSCTCOTCT TCOCGRACGC CAAGTGOTTG CCOCTCACCT ACCCOGACTT OCACCTCOTC TCGTAGGLCS TCTTCTTCTA GTCGCGSTAG

¥ » NC VAG TEBEI RATL E K 8 AR TLTW® 77 Q 2%t DY S L-
803 TTCCCCAACT OCGTCOCCEG CACCRAGATE CGOSCCACCC TOGAATCCGA GGICGCCAOG ACCCTUACCT OGGAGACACA GCGGATGCTG GACTACAGCC
AAGOQOTTGA CUCACCOOCC GIGGCTCTAS GCCTORTSRS ACCTTAGGET CCCGCOGTICS TGGGACTGGA CCCTCTURGT COCCTACGAC CTGATGTCGS

» C QN T wD RV SR XL P? L 8 P L DLS YLS PR A PGS XG X A Y-
901 TOTOCCAGAA CACCTGGOAC AMGTGTCCC GGAAMGAGEE TCTGTCCCCT CTGGACCTGA GCTACCTGAG CCCTAGAGTT COTGUCAASG OCATGGCCTA

ACACTGICTT GTUGACCCTG TTCCACAGGS CCTTICICGH AGACAGOOGE JACCTGGACT CGATOGACTC OOGATCTCGT GGACCGTTCC CUTACTOGAT

“

T VI NG QRIAUAKY:l?ﬂ:ﬂ?ﬂlll!!lﬂblci
1001 CACCUTOATC AACOOCACCC TOCACAGCOC CCACGCCAAG TATATCCGOA CCTOGATCOA CTACGUCTAC ATGAAAGAGA TCAAGSOCOG CATGGOCGAG

OTGGCACTAG TTGCCUTGOG ACCTOTCOCG GGTOCGOTTC ATATAGGCCT GOACCTAGCT GATGCCOCTC TACTTTCTICT AGTTCCCGES GICTCOGETC

Y § X A ?» T L L WS QVW¥WZ?DOD PFG?» Fx11 G NG L L X T GR T F K F-
b33 39 TACAGCAAGG CCCCTGAOCT GCTGTOGAGE CAGTOOTICG ACTTCOGECS CTTCAAGATC GGCCCCAACS GCCTGCTOCA CACCOGCAAG ACCTTCAAGT
ATGTCGTTCC GUGOACTCGA COACACTTCS UTCACCAAGE TGAAGCCOGE GAACTTCTAG CCGGSOTTGE CGGACIACOT GTOGCCSTIC TOGAAGTICA

-I..Y..XGAG!IOBDZ-HEZ.DEAAP!DKPQHPSAKS
1202 TCCCTCTGTA TCTOATCOGA GCCUGCATCA TCGACGAGGA CCTOCACRAG CTOGACGAAG CCGCCOCTAT CGACCACTCC CAGATGCCCG ACGCCAAGAG
AGQGAGACAT AGACTASCOT COGCCOTAGT AGCTOCTCCT GGACTNGETC GACCTOCTTC GGCOGCGATA OCTGGTOOGG GTCTACAGAC TACTETICTC

v L P EDZ R T PF CGDT GV S K N PI ELI QOGN¥TF 3 8% 2 £ 3
1301 COTGCTGOCT GAOGACIAGS AMSCTTCTT COGCGACACC GGCTTOAGCA AGAACCCCAT CGAGOTGATC T TCAGCAACTG GCOOGAGAGC
mmmmmmmmumwmmw

vV 8 A 2 vy I VVT ? vV R YL NCL w2 P R X K R

1432 mmccamsac:n m»mmummwm
CACTACCOGT ASCACCIGTA GCACOACTAC TAGCACCACT OGAAGGACCG GTAGTTOTGG CACGCCCACS ACTTGACGUA CACCGECOOC TCSTICTT™NG

EcoRl

> T Y% g%V DV ES RL N Ilalﬂf’lYVKl"
1501 GGATCOTCCS GCASGANGTG GACGTCGAGA UCCOGCTGAA CCACTTCGAS ATGAGASOCT TCCCOGASTA CUTGAAGCGS TOATGAGAAT TCTTAATTAA

COTAGCAGAC COTCCTTCAC CTOCAGCTCT W GOTGAAGCTC TACTCTCCGA AGTGOOTCAT SCACTICOCC ACTACTCTTA AGAATTAATT
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A.

MTSVLFMVGVLLGAFGSTHCSIQIVFPSETKLVWKPVLKGTRYCPQSAELNLEPDLKTMAFDSKVPIG
ITPSNSDGYLCHAAKWVTTCDFRWYGPKYITHSVHSLRPTVSDCKAAVEAYNAGTLMYPGFPPESCGY
ASITDSEFYVMLVTPHPVGVDDYRGHWVDPLFPTSECNSNFCETVHNATMWI PKDLKTHDVCSQDFQT
IRVSVMYPQTKPTKGADLTLKSKFHAHMKGDRVCKMKFCNKNGLRLGNGEWI EVGDEVMLDNSKLLSL
FPDCLVGSVVKSTLLSEGVQTALWETDRLLDYSLCONTWEKIDRKEPLSAVDLSYLAPRSPGKGMAYI
VANGSLMSAPARYIRVWIDSPILKEIKGKKESASGIDTVLWEQWLPFNGMELGPNGLIKTKSGYKFPL
YLLGMGIVDQDLQELSSVNPVDHPHVPIAQAFVSEGEEVFFGDTG11VSKNPIELISGWEF SDWKETAA

ALGFAAISVILI IGLMRLLPLLCRRRKQKKVIYKI?VELNSFDPRQAFHR (genBank # AJ810084)

B.
Bamil

T DTV LdK FQ:IY 7 PD QNET LEWT PVV

- COCITCETIS ATCCTRATCA OCCACTATGA CCGATACACT CCTGGGLAAS TICCAGAIXCG SCCT CTOGAATGGA CTCCTaTCST

CTGEACTICC TAOGACTAST CSOTOGTACT QUCTATGTCA CGACCCSTTC AAGGTCTAGT ACAAGIGICT TC GACCTTACCT GOSUGCAGCA

-G D8 A ¥ C P QS S8 ENXNQ P OGS R EQ TIL TG KA PVE I TP

R 2 SGOCTACAGS COGCATIACE CTCAGYCCAG CGAGATOCAG TICGACOOCA GCAGAADCTA GACCATCCTG ACTSGCAAGE CCCCTOTGSG CATCACACCC

CCCOCTUTCE GCCETAACGG GAGTCAGETC GUTCTACCSTC AAGTICLLGT COTCTTCGET CTGATASGAC TOGCCGTTCC OGOGGCACTC GTAGTOTGOS

$§ X § D G F 2 CHA A KWV TTC DFR %Y G P K Y I T NS I RNLI:.
20¢ AGCAGASCS ACOOCTTCA? CTGCCACGEE GCTAAGTOAS TGACTALCTG CGACTTCCUS TGOTACSUCT CCAAGTACAT CACCCACAGT ATCCACCACC
TCOTMTCTCGC TCCCGAAGTA GACGGTOCIS CGOTTCACCE ACTGITGGAS GOTGAASOEC ACCATGLCGE GOTTCATOTA GIGGGTGICS 7
'l’?'rIDCBTh-QIYKDGILXSLG'?PIBCGY&T'
1L TGCOOCCTAC CACCTCTGAC TUCGAGACAG CUCTGCAGCT GTASAAGGAC GUCAGTCTOA TCAACCTUGE CTTCOCTOCT QAGAGITACS GCTACGITAC
ACGLCOCATE GTOGAGSCTG ACSCITCTEIC GIGACTTCGE CATUTICCTO CCOTCGAACT AGTICGATCC GAAGGGAGGS CTCTCTGACGS CGATOCGE™O

*V T P 3 EA X L VQ VTP KRV S VDD ¥YRG KR W ID PLV ?2 080
401 CGTGACAGAC AGCIAGGESA TGCTGUTOCA GOTORACCCCC CACCACGTOU GCGTCGACGA CTACCGGGAC CACTGAATCS ACCCOCTSTT CTCTOGCIE
QTCTNGCACT CTGACCT

502 GAGTCCAGCA CCAATTTICTG COATACCOTIG CACAACAGCA GCGTGTOGAT TCCTAAGAGC TASAAMACTG ACATCTACAC CCAGAGCTTC AAGAACATCA
CTCACITCGT GOTTAMGOAL OCTATGOCAC GTOTTUTCAT CGCACACCTA AGQGTTCICS UTCTTTTOUC TGTAGACGCS GOTCICGAAS TICTTGTAGT

¢« M T A 88 ¥ P $ T QA LV E DRF AY R S A YR P EX * G8 T VCOI.
01 AGATGACCTGL CAGCTACCOC AGCGAGUGAG CCCTAGIUIC CGACTAGTTC GKCTTCCACA GCSCCTACCA COCTAACATG CCCOGCAGCA CCGOGTOCAT
TCTACTAGCS GTCAATOGAG TCOCTCCCTC GCGACCACAG GCTUGCCARG CAGAAGGTGT COCGAATOGT GGIGTTOTAC GUICCGTCGT GACACACGTA

-84 2 F CEQ X G L& F TN G WM GLX¥ VEQ 82 R EZ XKK2I 8 AZ
kM CATOGATT?C TGCGAGCAGA AGGUOCCTGCG GTTCACCAAL GOCGAJTORA TGGGCTTGAA COUGGAGTAG AGCATCCGOG AGAAGAAGAT CAAQCICCATC
GTACCTAMAS ACGCTCOTCT XCCCOGACOS CAAGTGOTTG CCGLTCACCT ACCTGGACTT GCACCTCOTC TCUTAGGCCC TCTTCTICTA GTCUCGRTAS

F ?P ¥C VA G T £ I R ATIL 28 8¢ G AR T LT W B8 TQ 2 XL 232 YTS L
331 TCCCCAACT GLATSACCEG CACCBAGATE CAGICACCT TGGAMTCCGA GOOOUCTAGGS ACTUTOACCT GGAAGACACA GCOGATUCTG GACTACAGCS
AAGOGGTTOA COCACOOGOC GTOGCTCTAG GCCCUGTEAG ACCTTAGACT COCUCGATCC TGSCACTAOA CCCTCTOTUT COCCTACGAC CTGATUTCGG

98: TGTGCCAGAN CACCTOGGAC AADGTOTCCC GOAMOAGEE TCTUTCOCCC CTGGACCTGA GCTACCTOAG CCETAGAGCT CCTOGCAMKS GCAGGCCTA

2002 CACCGTOATC AACGICACCC TOCACAGCGE CCACOCCAAG TATATCCOGA CCTOGATCOA CTACGGCGAG ATGAMOAGA TCAMNIGICUG CAGOOOCTAS

¥ § XA P22 L L WS QW PFDO ¥3I P F X 6P NG L LK TG K TFKUPF-.
11¢2 TACAGCAAGG CCCCTAGET GETUTCGAGC CAOTOOTICG ACTTCOGCCC CTTCAAGATC GGECCCAACG GCCTGOTGCA CACCGGCAAG ACCTTCAAGT
ATGTCOTICC OGUOACTCGA CGACACCTCG OTCACCAAOC TGAAICCUGE GAAGTTCTAG CCGGOLTTCC CGOACAACGT GTGGCTATTC YOGAAGTTCA

+ £ L ¥ L 2 G AG 2 DED LXE L DEZA API OHNP QNPB AKTZS:
=201 TCCCTICTOTA TCTOATCOGA GCCOACATCA TCGACGAOGA CONICACGAG CTGOACGAAG CCGCCCTTAT CGACCACCCC CAGATGCCCG ACGCCAAGAG
AGGGAGACAT AGACTAGCCT COGCCGTAGT AOCTGOTCCT GGACTTOCTC GACCTOCTTC OGCUUGGATA GCTOOTO0GE GTCTACGIAC TUCAATTCIC

VbltoltXI'I‘OUYGVIKR?:!&!QGII’I!UR&C
1302 comcc GAJGACGAGG AAATCTTCTT COGCOACACT OGCUTOAGCA AGAACCCCAT CIACCTGATC CAOGACTOOT
OCACTACGGG CTCCTGCTCC TTTAGAAGAA GCCGCTOTOG COUCACTCOT TCTTGOUGTA GCTCGACTAG OTCCCTACCA ASTCATTOAC COCCCTCTCS

vV XAI VY682 VLILIL I VYT LA ZXT YRV NTL ¥RP RKKR:
1401 GOGATOGESA TCGTOGOCAT COTOCTOCTG ATCOTOGTGA COTTCCTOOC CATCAAGACE GTGCOOGTAC TGAACTGCCT OTGACGACCC AQGAAGAMG
TAGCACCACT QGAAGUACCS

T VR Q¥V BV ES RLN KFrE XRGSGPF »PE Y VKR * ¢
1501 QGATCOTCCE GCACGAAGTG GACUICOASA GCCGOCTGAA CCACTICGAG ATGAGAGUCT TCCCCGAGTA CGTGAAGCOG TOATGASAAT TCTTAATTAA

CCTAQCAGOC COTCCTTCAC CTGCAGCTCT COUCCTACTT OGTGAAGCTC TACTCTCCOA AGOGOCTCAT GCACTTCGCC ACTACTCTTA AGAATTAATY
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A.

MSIISYIAFLLLIDSTLGIPIFVPSGQONISWQPVIQPFDYQCPIHGNL PNTMGLSATKLTIKSPSVFSTDKVSGW
ICHAAEWKTTCDYRWYGPQYITHSIHPISPTIDECKRIISRIASGTDEDLGF PPQSCGWASVTTVSNTNYKVVPH
SVHLEPYGGHWIDHDFNGGECREKVCEMKGNHS INITDETVQHECEKHIEEVEGIMYGNAPRGDAIYINNFIIDK
HHRVYRFGGSCRMKFCNKDGIKFTRGDWVEKTAGTLTNIYENIPECADGTLVSGHRPGLDLIDTVFNLENVVEYT
LCEGTKRKINKQEKLTSVDLSYLAPRIGGFGSVFRVRNGTLERGSTTYIRIEVEGPVVDSLNGIDPRTNASRVEW
DDWELDGNIYQGFNGVYKGKDGKIXIPLNMIESGIIDDELQHAFQADT I PHPHYDDDEIREDDIFFDNTGENGNP

VDAVVEWVSGWGTSLKFFGMTLVALILIFLLIRCCVACTYLMKKSKRPATESHEMRSLY (GenBank
#AAZ20272)
B.

BaxKI

# & I I 8§ Y I A FLLL I DS TLG I ? I F VP S:
1 QGCTCECCSE ATCCTGATCA CCCACCATOA GTATCATCAS CTATATCGCE TTICTGCIGE TGATCOATAG CACCCTGGUC ATCCOCATCT TCGTGCCCAS
CTGEOCOGLT TAGGACTAGT CGOTGGTACT COTAGTAITC GATATAGCIG AAAGACGACG ACTAGCTUTC QTGGCACCCD TAGAGOTAGA AGCACGOGTC

6 @ N I 38 W Q PVI QPP DY QC PIN QG NL PNTMN 8 LS ATK
Co CGGCCAGAAC ATCAGCTGGE AGCCCOIGAT CCAGCCITIC GACTACCAGT OCCITATCCA CGOCAACTTG CCCAACACCA TGGGCCTGAG CGCCACTAASG
GCCEONCTTIG TAITCCACCG TCOGGCACTA GUTCGAGAAS CTGATUGTCA COGUOTAGGT GCCUTTOGAC OGGTTGTOST ACCCGGACTC GCOGTGITTC

< 1 & 3 » 8§ VF 8 T DRV B8 G W I CHKRK A AEUSN KTT €D Y R WYG:
F1-3Y CTGACTATCA AGAGCCCCAG CUTCTTCAGE ACCGACAAGS TGTCTUGETG GATCTUCCAC GOCGCCOATT GGAAAACCAC TTGCGACTAC COOTGCTACT
GATTOOTAST TCTCOGIGTC GTACAAGTCG TGGETGTTCC ACACGCCIAC CTAGACGETG CGICCGITCA CCTTTOCTG GACGCTOATG GCTACTATGC

7 Q¥ I T ®R 8 I NP I &P ST 13 BCX®R I IS R I AN 8GTTC £EC L
0 OCCTCTAGTA CATCACSTAC AGCATCCASE CTATCAGCCC CAGCATCGAC GAOTGCAAGC GGATCATCAC CCOGGATCSCC AGCGGLACCG ACGAGGACCT
COGGAGTCAT GTAOTGGOTG TCITAGGTCG GGTAGTCIGE OTGGTAOCTG CTCACGTTCS COTAGTAGTC GOCCTAGCSS TCUTCHTOGC TGCTCCTAGA

-G F P P Q $ ¢C G WA §$ VT TV SN TNY XKV V ?PHBRSV XL ? YO
401 GOGCTTCCCA CCCCAGASCT GCGGCTGGAC CAGCGTGACC ACCONGAGCA ACACTAACTA CAAGGTOGTG CCCCACAGCG TGCACCTOOA ACCCTACIGE
° GICOCACTAG TUGCACTCST

G H W I D N O Fr NG Q0 ECR EXV CE¥ K GNEK 8 I ¥ 2 TD €E TV Q-
$0% GOCCACTGRA TCGACCACGA CTTCAACGGE GOCTGAJITOCC GUGAGAAAUT UTGCGAGATG AAOGOCAACT ACAOCATCTG GATCACCUAC GAGACACTGC
CCOGTGACCT AGTIGSTOCT SAATITIGCCS COGCTCACGS CCCTCTTICA CACOCTCTAC TTCCCOUTION TUTCGTAGAC CTAOTOGCTS CICTGTTACO

'H!ClllllﬂvSOXIYONAPIGDAIYX!KIIXDK-
601 AGCACGAGTG CGAGAAGCAC ATCGAGGAAG TOGAGGOCAT CATOTACHOC AMTCCCCCA GGOGCGACTOC CATCTACATC AACAACTTCA TCATCGACAA
TCGTCCTCAC GCTCTTCOTG mmcmurmmmmmmmmmw

- X R VvV Y RF 066G 8§ T R X KFCN X DG 2 KF TROGD W VE X T2
701 GCACCACCGO GTUTACCGET TCCGCGACTC CTGCCGOATG AAGTTCTGCA ACAMGGACGE CATCAAGTTC ACCAGAGGCG ACTUGITGGA GAAAACCTCC

301 mmawammwmmmmmm

02 ACCTGOAMAA COTUGTGOAT TACACTCTOT OCOASIUGCAC CAAGCOGAAG ATCAACAAGC AGGAAMAOCT GACCAGCITC GACCTTAGCT ACCIGICICC
TGGACCTTT? GCACTACCTC ATGTGIGACA COCTCCIGTG OTTCOCCTIC TAGTIGTICG TCCTTTICGA CTGSTCOCAS CTOUGACTCOA TOGACTSGGE

*R 1 6 G F O3 VFR VR X 67T LE X668 77T Y I R IE VEG FYVY
1001 CACGATCGEC GOCTTCOGCA GCGIGTTCCE COTOCGGAAT GOGACCCTAOG AAAGAGGAAG CACAACATAC ATTCOCATCG AAOTOGAAGS CCCCOTGRTG
GTCCTAGCCS CCOAAGCCOT COCACAAGSC OCACOCCTTA CCOTGRGACE TTCTCCTTC GTGTTUTATS TAAGCCTAGS TTCACCTICC GUGOCACCAC

9 8L ¥ 62 3 PRT N ASAR VFPW DDW B LDG N Y QGF ¥ GV Y.
L0l GACAGCCIGA ACTGCATCOA CCCCCGOACT AACTCTAGLC GOGTGTTCTG GOACGACTOC GAGCTGGACS GCAACATCTA CCAIKIGCTTC AATAGCCTCT
CTCTCAGAST TGLCOTAGCT SOGOGETTGE TTOCGGTCGE CCCACAAGAC COTCCTGACC COCGACCTOC COTTGTAGAT OGTCCCGAAG TTACCOCACA

X G XK D 8 X I K I P L ¥NM I XS 0!I D DEL QKA FQAD I I P
1201 Acm GGATOGCAAG ATCCACATCC CCCTGAACAT GATCGAGMIC GOCATCATCG ACGACGAGCT GCAGCACOCC TTCTAGICCG ACATCATCCC
TCTTCCCGTS CCTACCGTTC TAGSTGTAGG OGGACTIGTA CTAUCTCTCS CCOTAGTAGS TOCTCOTCUA CITCOTGCTS AAGOTCCGIC TGTAGTACGG

¥ 2% ¥ 8 DD T IR ZDDD OZFPFrFBQpD NTG ENG NP VD AVYV X WV
1301 CCACCCCCAC TACCACGACG ACGAGATCCG OGAOGACGAC ATCTTOTICS ACACACCOG CGAGAACGIC AACCOCOTOC ACGLCUTOGT GGAATOOSTG
BGTGO0GGTG ATGCTGCTGE TECTOTAGHC CCTCCTGCTG TAGAAGAALC TGTIOTGICE GCTCTTGCCS TTOGOGCACT TOACGGCACCA CCTTACCCAC

5 3 G T8 L X P F G NTL VAL 2 ru RCC VAC T ¥ L M-
401 mmmmmmmummmmmmm
AGGCCOTACTC COTGGTCCGA CTTCAAGAAG CCOTACTGOU ACCACCGGOA CTAGGACTAG AAGUACGACT AGSGCCACOGAC OCACCGOACG
ECORY
c X XK 8 X R P AT ZEZ S B ENM RS L V o
1502 TGAAGAMGAG CAAGAKICCC OCCACCOAGA GCCACGAJAT GCOGAGCOTU CTGTUATGAS AATTCTTAAT TAA
ACTTCTTCTC OTTCTCCESE COOTORTTCT CIACTGCICTA CACCTCIBAC CACACTACTC TTAAGAATTA ATT
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1-  Indiana PCR Egg
VSV-Grndiara FEFI| ($E 4L BFF)
BamH1l

5 * CTCEGATCOTGATCAGCCACCATGAAR TGCCTGC TCTATCTGGCC TTCCTC TTTATCGGCGTGARCTGTAAGTTCACGATC
GTGTTTCCCCACAATCAGAAGGGAAACTGGAAGAACG TCCCGAGCARCTACCACTACTGCCCTAGCTCAAGCGACCTGAACTG
GCACAACGACCTGATCGGCACCGCTATCCAGGTGAAGATGCCAAAGAGCCACAAGGCCATCCAAGCCGACGGCTGGATGTGTC
ACGCCAGCAAATGGGTGACCACGTGCGATTTTCGC TGETATGGCCCCAAGTACATCACCCAATCARTCCGC TCATTTACACCC
AGCGTGGAGCAATGTAAGGAGAGCATCGAGCAGACCAAGCAGGGGACCTGGC TCAACCCCGGCTTCCCACCGCARAGCTGCGG
ATACGCCACCGTGACCGACGC TGAGGCCGTCATCG TGCAGG TGACCCCGCACCACGTGC TGG TGGACGAGTACACCGGCGAGT
GGGTGGATTCACAGTTTATCAACGGAAAGTGTAGCAATTACATCTGCCCCACCGTGCACAACAGCACCACCTGGCACTCAGAC
TATAAGGTGAAGGGCCTCTGCGACAGCAATCTGATC TCARTGGACATCACC TTC TTTAGCGAAGACGGCGAACTCTCARGCCT
CGGGAAGGAAGGCACCGGGTTCCGCAGCAATTACT T TGC TTACGAAACCGGCGGCAAGGCCTGCAAGATGCAATACTGCAAGE
ACTGGGGCSTGCGCCTCCCAAGCGGCE TETOGTTTGAGATGGCTGATAAGGACC TG TTCGCCGCTGCCCGCTTCCCGGAATGE
CCCGAGGGGAGCAGCATCAGCGCCCCCAGCCAGACATCAGTGGACGTGAGCCTGATCCAGGATGTGGAACGCATCCTGGACTA
CAGCCTGTGTCAGGAAACGTGEAGCAAGATCCGLGCCGGACTECCTATCAGCCCCGTEGATC TCAGCTACCTGGCCCCAAAGA
ACCCAGGCACCGGACCCGCCTTTACAATCATCAACGGCACCCTGAAG TACTTTGARACACGC TACATCCGCGTCGACATCGCC
GCTCCCATCCTCTCACGCATGGTGGGCATGATCTCAGGGACSACCACGGAGCGCGAGC TG TGGGATGACTGGGCCCCGTATGA
AGATGTGGAGATCGGACC TAACGGCGTGC TGCGCACATCANGCGGG TACAAG TTCCCGCTGTACATGATCGGCCACGGCATGE
TGGACAGCGACCTGCACCTCAGC TCAAAGGCCCAGG TCTTGAGCACCCACACATCCAGGACGC TGCCAGCCAGC TCCCCGAC
GACGAAAGCCTGTTCTTTGGAGATACAGGGCTCAGCARGAACCCCATCGAGC TGGTCOAGGGCTGGTTCTCAAGCTGGAAGAG
CAGCATCOCTTCATT T T T I TTCATCATCOGCCTCATCATCGG0CT O P TTCTGETECTGCGCGTCGGCATCCACCTGTGCATCA
AGCTGAAGCACACCAAGAAGCGCCAGATCTATACCGACATCGAGATGAATCGCCTGGGGAAGEARGAATTCTGCAGATATCCA

GCA-3"’ EcoRrl

B ER Indiana
- 1 {5'-AGCAGCATCGCTTCATTTITITTCATCATSGG-3)
- 2 {5'-BCTGGATATCTGCAGAATTCITACTTCCCCAGGLG-37)

PCR K Et (160bp):
Indiana FEEEENE
5 ' AGCAGCATCOCTTCAT T T T T T TCATCATCOGCCTCATCATCGGGCTGT T TCTGETGCTGCGCGTCGGCATCCACCTGTGE

ATCAAGCTGAAGCACACCAAGAAGCGCCAGATCTATACCGACATCGAGATGAATCGCCTGGGGAAGTAAGAATTCITGCAS ¢

2. NewlerseyPCR HER
VSV-Gewjersey FF 51 (KL B F)

BaxH1
5  TACCGAGC TCGGATCCIGATCAGCCACCATGC TG TCATATC TGATC TTTGCCC TGGC TG TGAGCCCAATCCTCGGAAAGAT
CGAAATCGTGTTCCCACAACACACCACAGGGGAC TGGAAGCGCG TGCCCCACGAGTACAACTACTGCCCGACCTCAGCCGACA
AGAATAGCCACGGCACGCAGACCGECATCCCTCTGGAGC TGACCATGCCCAAGGGGC TCACAACGCACCAAGTCGAAGGCTTC
ATGTGCCACAGCGCTCTCTGGATGACAACCTGCGAT T TTCGCTGGTATGGCCCCAAGTACATCACGCACAGCATCCACARTGA
GGAACCAACCGACTACCAGTGCCTCGAAGCCATCAAGTCATACAAGGATGGGGTGAGC TTCAACCCCGGCTTCCCGCCCCAAT
CATGTGGCTACGGCACCGTGACCGACGCCOAGGCCCACATCETGACCGTOACACCCCACTCAGTCAAGGTGGACGAGTACACA
GGCGAATGGATCGACCCCCACTTCATCGGGCECCGCTGTAAGGGCCAAATC TGCGAGACCGTGCACAACAGCACCAAGTGGTT
TACGTCATCAGACGGCGAAAGCGTGTGCAGCCAACTGTTTACGC TCGTGGGCCGCATCTTC TTTAGCGACAGCGAGGAGATCA
CCAGCATGGGCCTCCCGGAGACAGGAATCCGCAGCAAC TACTTTCCGTACATCAGCACCGAGGGAATCTGTARGATGCCTTTT
TGCCGCAAGCAGGGATATAAGCTGAAGAATGACCTGTGGTTCCAGATCATGGACCCOGACC TGGACAAGACCGTCCGCGATCT
GCCCCACATCAAGGACTGTGATCTGTCATCAAGCATCATCACCCCCGGAGAACACGCCACGGACATCAGCCTCATCAGCGATG
TGGAGCGCATCCTCGACTACGCTCTC TGCCAGAACACATGGAGCAAGATCGAAAGCGGCGAACCCATCACCCCAGTGGACCTS
AGCTATCTCGGCCCARAGARCCCCGGCGTGGOGCCCETG TTCACCATCATCAACGGGAGCCTGCACTACT I TACAAGCAAGTA
TCTGCGCGTGGAGC TCGAAAGCCCAGTCATCCCCCGCATGGAGGGGAAGG TGGCCGGGACCCGCATCGTGCGCCAGCTGTGGS
ACCAGTGGTTCCCTTTTGGCGAGGTGGAAATCGGCCCCARCGGCGTGC TGAAGACCAAGCAAGGATATAAGTTCCCGC TGCAC
ATCATCGGGACGGGCGAAGTGGACAGCCATATCAAGATGGAGCGCGTOGTC AAGCACTGGGAGCACCCACACATCGAGGCTGC
TCAGACCTTTCTCAAGARGGACGATACCGGCGAAGTCC TG TATTACGGGGATACGGCAGTGAGCAAGAACCCTG TGGAGCTGS
TGGAAGGCTGGTICAGCGGATGGCGCTCAAGCCTOATGOACETCCTGOCCOTCATCATCOOATTTOTGATCCTAATGTTCCTC
ATCAAGCTGATCGGCGTGC TG TCAAGCCTGTTCCGCCC TAAGCGCCGCCCAATC TACAAGAGCGACGTCGAGATGGCCCACTT
TCGCIANGAATTOTGCAGATAT -3 ¢
EcoRl

K 13A
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BT B8 NewJersey

= 3 {5'-CGAGCTCGGATCCTGATCAGCCACCATGCTGTC-3")
- 4 {5'-GAAAAAAAATGAAGCGATGCTGCTGCGCCATCCGCTGAACCAGCCTTCCAL-3 )

oligo 4RI T X LIRS X ELRI284 | ndi anaBSIREEMNIG B HBR

PCR New]Jersey (1446bp):

BamHl

5 ' CGAGCTCGGATCOTGATCAGCCACCAZEC TG TCATATCTGATC I TTGCCC TOGC TG TGAGCCCAATCC TCGGARAGATCGA
AATCGTGTTCCCACAACACACCACAGGGGACTGGARGCGCG TGCCCCACGAGTACAACTACTGCCCGACCTCAGCCGACARGA
ATAGCCACGGCACGCAGACCGGCATCCCTGTGGAGCTGACCATGCCCAAGGGGC TCACAACGCACCAAGTCGAAGGCTTCATG
TGCCACAGCGCTCTCTGGATGACAACCTGCGATTTTCGCTGG TATGGCCCCAAGTACATCACGCACAGCATCCACAATGAGGA

CCAACCGACTACCAGTGCCTCGAAGCCATCAAGTCATACAAGGATGGGGTGAGC TTCAACCCCGGCTTCCCGCCCCAATCAT
GTGSCTACGGCACCGTGACCGACGCCGAGGCCCACATCGTGACCGTGACACCCCACTCAGTCAAGGTGGACGAGTACACAGGT
GAATGGATCGACCCCCACTTCATCGGGGGCCGCTGTAAGGGCCAAATCTGCGAGACCGTGCACAACAGCACCAAGTGGTTTAC
GTCATCAGACGGCGAAAGCGTGTGCAGCCARC TGTTTACGCTCGTGGGCGGCATC TTCTTTAGCGACAGCGAGGAGATCACCA
GCATGGGCCTCCCGGAGACAGGAATCCGCAGCAACTAC TTTCCGTACATCAGCACCGAGGGAATC TGTAAGATGCCTTTTTGC
CGCAAGCAGGGATATAAGCTGAAGARTGACC TG TGGTTCCAGATCATGGACCCGGACCTGGACAAGACCGTCCGCGATCTGCC
CCACATCAAGGACTGTGATCTGTCATCAAGCATCATCACCCCCGGAGAACACGCCACGGACATCAGCCTCATCAGCGATG TGS
AGCGCATCSTCGACTACGC TCTCTGCCAGAACACATGGAGCAAGATCGAAAGCGGCGARCCCATCACCCCAGTGGACCTGAGT
TATCTCGGCCCAAAGAACCCCGGCETGGGGCCCGTGTTCACCATCATCAACGGGAGCCTGCACTACTTTACAAGCARGTATCT
GCGCGTGGAGCTCGAAAGCCCAG TCATCCCCCGCATGGAGGGOARGG TGGCCGGGACCCGCATCGTGCGCCAGCTGTGGSACT
AGTGGTTCCC TITTEGCGAGS TGGAAATCGGCCCCARCGGCGTGCTGAAGACCAAGCAAGGATATARG TTCCCGCTGCACATC
ATCGGGACGGGCGANGTGGACAGCGATATCAAGATGGAGCGCGTGGTCAAGCACTGGGAGCACCCACACATCGAGGCTGCTCA
GACCTTTCTCAAGAAGGACGATACCGGCGAAGTCCTGTATTACGGGGATACGGGAG TGAGCAAGAACCCTGTGGAGC TGS TGS
AAGGCTGGTTCAGCGGATGGCGCAGCAGCATCACTTCATTT TTTTTC -3

Indians BRGHE
3. EH PCR(1620bp)
| A B4Z 82 f138E{TA9PCR ‘

OLIGO 3

STGATCASCCACCATACTGTCATATCTGATCTTTGCCCTGGCTCTOCAGCCCAATCCTCGGARAGATCGAR
ATCGTGTTCCCACAACACACCACAGGGGACTGGAAGCGCGTGCCCCACGAGTACAACTACTGCCCGACCTCAGCCGACAAGAA
TAGCCACGGCACGCAGACCGGCATCCCTG TGGAGC TGACCATGCCCAAGGGGCTCACAACGCACCAAGTCGAAGGCTTCATGT
GCCACAGCGCTCTCTGGATGACAACCTGCGATT TTCGC TGGTATGGCCCCAAGTACATCACGCACAGCATCCACAATGAGGAA
CCAACCGACTACCAGTGCCTCGAAGCCATCAAGTCATACAAGGATGGGGTCAGC TTCAACCCCGGCTTCCCGCCCCAATCATG
TGGCTACGGCACCGTGACCGACGCCGAGGCCCACATCG TGACCOTGACACCCCACTCAGTCAAGGTGGACGAGTACACAGGCG
AATGGATCGACCCCCACTICATCGGGGGCCGCTGTAAGGGCCAAATCTGCGAGACCGTGCACAACAGCACCAAGTGGTTTACG
TCATCAGACGGCGAAAGCGTGTGCAGCCAACTGTTTACGCTCGTGGGCGGCATCTTCTTTAGCGACAGCGAGGAGATCACCAG
CATGGGCCTCCCGEAGACAGGAATCCGCAGCAACTACTTTCCGTACATCAGCACCGAGGGAATC TGTAAGATGCCTTTTTGCC
GCAAGCAGGGATATAAGCTGAAGAATGACCTGTGGTTCCAGATCATGGACCCGGACCTGGACAAGACCGTCCGCGATCTGCCC
CACATCAAGGACTGTGATCTGTCATCAAGCATCATCACCCCCGGAGAACACGCCACGGACATCAGCCTCATCAGCGATGTGGA
GCGCATCCTCGACTACGCTCTCTOCCAGAACACATGGAGCAAGATCGAARGCGGCGAACCCATCACCCCAGTGGACCTGAGCT
ATCTCGGCCCARAGAACCCCGGCGTGGEGCCCGTGTTCACCATCATCAACGGGAGCCTGCACTACTTTACAAGCAAGTATCTG
COCGTGCAGCTCCAAAGCCCAGTCATCCCCCGCATGGAGSICAAGGTGGCCAGGACCCGCATCGTGCGCCAGCTGTGGGACCA
GTCGTTCCCTTTTGECGAGETGCAAATCGGCCCCAACGGCETGCTGAAGACCAAGCAAGGATATAAGTTCCCGCTGCACATCA
TCGGGACGGGCGAAGTCGACAGCCATATCAAGATGGAGCGCGTGGTCAAGCAC TGGGAGCACCCACACATCGAGGCTGCTCAG
ACCTTTCTCAAGAAGGACGATACCGGCGAAGTCCTCTATTACCCGGATACGGGAGTGAGCAAGAACCCTGTGGAGCTGGTGGA
AGGCTGGTTCAGCGSATGGCGCAGCAGCATCGCTICATTT'

CGCGTCGGCATCCACCTGTGCATCAAGCTCAAGCACACCAAGAAGCGCCAGATCTATACCGACATCGAGATGAN!
CAAGTAAGERGITOCH- 3

EcoRl
OLIGO 2

K| 13B
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A.

MASV_SGGELDRWEKIRLR PGGKXXYKLKHIVWASRELERFAVNAGLLETSEGCRQILGQLQPSLQTGSEELRSL
YNTVATLYCVHQRIEVKDTKEALDKIEEEQNKSKKKAQQAAADTNHS SQVSQNY PIVONLQGOMVHQAI SPRTLN
AWNVKVVEEZXAFSPEVIPMFSALSEGATPQDLNTMLNTVGGHQAAMQMLKETINEEAAEWDRLE PVEAGPIAPGQM
REPRGSDIAGTTSTLQEQIGWMTNNPPIPVGEIVKRWIILGLNKIVRMYSPTSILDIRQGPKEPFRDYVDRFYKT
LRAEQASQEVKNWMTETLLVQNANPDCKT ILKALGPAATLEEMMTACQGVGGPGHKARVLAEAMSQVTNSATIMM
QRGNFRNQRKTVKCFNCGKEGHIAKNCRAPRKKGCWKCGKEGHQMKDCTERQANFLGKIWPSHKGRPGNFLQSRP
EPCAPPEESFRFGEETTTPSQKQEPZDKELYPLASLRSLFGND

B.

KKSVIVLDVGDAYFSV2LDKDFRKYTAF TIPS INNETPGIRYQYNVL PQGWKGSPATFQSSMTKILEPFRRKQNDD
ZVIYQYMDDLYVGSOLEIGQERTEILKEPVHGVY

C.

VGF PVR2QVPLRPMTYKAAVDLSHF LKEXGGLEGL IYSQXRODILOLWVYHTQGYFPDWONYTPGPGIRYPLTFG
WCFKLVPVDPEKEVLVWKFDSRLAFHEMARELHPEYYapvkqt infdllklagdvesnpgp

D.

MGARASVLSGGELDRWEXIRLRPGGKKKYKLKHIVAWASRELERFAVNPGLLETSEGCRQILGQLQPSLQTGSESL
RSLYNTVATLYCVHQRIEZIKDTKEALDKIEEEQNKSKKXAQQAAADTGHS SQVSQNYPIVONIQGOMVEQAISPR
TLNAWVKVVEEKAFSPEVIPMrSALSEGATPQDLNTMLNTVGGHQAAMQMLKETINEEAAEWDRVHPVHAGPIAPD
GQMREPRGSDIAGTTSTLOEQIGWMTNNPPIPVGEIYKRWIILGLNKIVRMYS PTSILDIRQGPKEPFRDYVORF
YXTLRAEQASQEVKNWMTETLLVONANPDCKTILKALGPAATLEEMMTACQGVGGPGHKARVLAEAMSQVTNSAT
IMMQRGNFRNQRKIVKCFNCGKEGHIARNCRAPRKKGCWKCGKEGHOMKDC TERQANFLGKIWPSYKGRPGNFLQ
SRPEPTAPPFLQSRPEPTAPPEESFRSGVETTTPSQKQEPIDKELYPLTSLRSLFGNDPSSQ

E.

ATCGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGA
AAGAAAAAATATAAATTAAAACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTG
TTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTT
AGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCT
TTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGAAAAAAGCACAGCAAGCAGCAGCTGACACAGGACACAGC
AGCCAGGTCAGCCAAAATTACCCTATAGTGCAGAACATCCAGGGGCAAATGGTACATCAGGCCATATCACCTAGA
ACTTTAAATGCATGGGTAAAAGTAGTAGAAGAGAAGGCTTTCAGCCCAGAAGTGATACCCATGTTTTCAGCATTA
TCAGAAGGAGCCACCCCACAAGATTTAAACACCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAATG
TTAAAAGAGACCATCAATGAGGAAGCTGCAGAATGGGATAGAGTGCATCCAGTGCATGCAGGGCCTATTGCACCA
GGCCAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTCAGGAACAAATAGGATGGATG
ACAAATAATCCACCTATCCCAGTAGGAGAAATTTATAAAAGATGGATAATCCTGGGATTAAATAAAATAGTAAGA
ATGTATAGCCCTACCAGCATTCTGGACATAAGACAAGGACCAAAAGAACCCTTTAGAGACTATGTAGACCGGTTC
TATAAAACTCTAAGAGCCGAGCAAGCTTCACAGGAGGTAAAAAATTGGATGACAGAAACCTTGTTGGTCCAAAAT
GCGAACCCAGATTGTAAGACTATTTTAAAAGCATTGGGACCAGCAGCTACACTAGAAGAAATGATGACAGCATGT
CAGGGAGTGGGAGGACCCGGCCATAAGGCAAGAGTTTTGGC TGAAGCAATGAGCCAAGTAACAAATTCAGCTACC
ATAATGATGCAAAGAGGCAATTTTAGGAACCAAAGAAAGAT TGTTAAGTGTTTCAATTGTGGCAAAGAAGGGCAC
ATAGCCAGAAATTGCAGGGCCCCTAGGAAAAAGGGCTGTTGGAAATGTGGAAAGGAAGGACACCAAATGAAAGAT
TGTACTGAGAGACAGGCTAATTTTTTAGGGAAGATCTGGCCTTCCTACAAGGGAAGGCCAGGGAATTTTCTTCAG
AGCAGACCAGAGCCAACAGCCCCACCATTTCTTCAGAGCAGACCAGAGCCAACAGCCCCACCAGAAGAGAGCTTC
AGGTCTGGGGTAGAGACAACAACTCCCTCTCAGAAGCAGGAGCCGATAGACAAGGAACTGTATCCTTTAACTTCC
CTCAGATCACTCTTTGGCAACGACCCCTCGTCACAATAA
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C1.

GagDaitaiiyr SiVmac2as
: Kt 14330}
i ool {4a75)
N i . WPRE mncore
L crv : R - 4
8Gag Sdd (2408} | | S
o | PPTETS : . Deltalis
T § s § - Hamby ; Co
pepiiizin US 3 EcoRi(smzN t [ e 3 P
‘ RRE L xea@sm o Xbd (3874) :
_ ‘ . c

Wa%c

pTRIPDeltaly3-CMV. SIVGag. WPRE
53225

cz.

tgusaggyctasricactcecaacgaagadasgatatocrtgat chgtygatctacocacacacasgge
ragttecctgatt sactacacaccagygcsagugatoagatatecactgacoitigyatggty
ctacaagcuagtaccag*tgagccagagaagt*agaagaagccaacaaaggagagaacaccagcttgt
tagaacctgtygageotygeatgggatggatgace eggagagagaagtgttagagtiggaggtitgacage
cgcctagcabttcatcaﬁggtgg”cagagagc,gaatccggagtacttcaagaactgctg atcgag
ttgctacasgggactiicogotyggggacrLiccagyggaggegiggrengggegggact
gcgagamﬁtcagatﬁctgcatataagcagctgctttttgcctgtactgggtctctcﬁgg 2

ctgagcctgggagc‘c*ctggcbaac*agggaaCCCactgcttaagcctcaataaagc‘Lgccxtg
s"tgvttgaagtagtgtqugcccgty?gttgtgtcacbc,g tzagtagagatseoatcaganochter
gtggaaaatctc AgcagtoglgcrogrAtRIITaTtgdaagegaaagagaccagags
- rgacacag CLoggeligoiyasgeguycaoggia gagg agug cggnyactogty

Lagaggagostags gheagd ad

i
ang

R cadni s S 8t
goaggygageta
‘ctgggaaagc;

c atacagtaggaavcctut trotgtygoa aaagg%uacag:taaaagaua:caacg
aagc ttagacaaga agaggaagagcaaqacaaaaghaaga"caCﬁgcacagcaagcggc Lgat
cttoagaccrggagyaggagatatyagygacaatiggagaagtgaattatataaatataaagragaa
zaattgaaccattaggagtagracecaccaaggcagagagaagagyggigeagagacaaaaaagagca
grogygaataggagorttygttecttgggtiettgggagragcaggaageactatgggegecagesoaat
gacgcotgacggtacaggocagacaattattgtctggtatagtgcageagcagaacaatitactgagay
ctattgaggcgc&acagcatctgctg:aaatcacagtcCQQQQCataaagcagctccaggca&gaatc
chggotgtogasagatacctaaaggatcaaragetectyggggartigyggitgetiotggaazactcat
ttgcaccactgrtgtgecttggaatgctagttggagtaataastotctygaacagatiiggaactcaca
cgacctggatgyagtgggacagagasattaacaattacagaagottaatacactaecttaatigaagas
togcasgascagcaagassagaatyaacaagaattattgyaattagataaatgggeaagiitgtggaa
trggtttaacataacazattggetgtay atatagaattattcataatgatagtaggaggettaggtag
gttbaagaatagttittgotgtactitetatagtgaatagagtaggeagygataticaccattatey
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tttcagacccacctecccaacceccgaggggacccgacaggeccgaaggaatagaagaagaaggtggaga
gagagacagagacagatccattcgattagtgaacggatctecgacggtategecgaattcacaaatgge
agtattcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtag
acataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgg
gtttattacagggacagcagagatccactttggggcgataagettgggagttcegegttacataactt
acggtaaatggeccegectggetgaccgeccaacgaccecccgeccattgacgtcaataatgacgtatgt
tcccatagtaacgecaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgece
acttggcagtacatcaagtgtatcatatgccaagtacgeccececctattgacgtcaatgacggtaaatgg
cccgectggeattatgeccagtacatgaccttatgggactttectacttggecagtacatctacgtatt
agtcatcgctattaccatggtgatgeggttttggcagtacatcaatgggegtggatageggtttgact
cacggggatttccaagtcteccacceccattgacgtcaatgggagtttgttttggcaccaaaatcaacgy
gactttccaaaatgtcgtaacaactcecgecccattgacgcaaatgggcggtaggegtgtacggtggga
ggtctatataagcagagctcgtttagtgaaccgtcagagcgectggagacgecatccacgetgteteg
acctccatagaagacaccgactctagaggatctgccaccatggtgagaaactecgtettgtcagggaa
gaaagcagatgaattagaaaaaattaggctacgacccaacggaaagaaaaagtacatgttgaagecatg
tagtatgggcagcaaatgaattagatagatttggattagcagaaagectgttggagaacaaagaagga
tgtcaaaaaatacttreggtcttageteccattagtgecaacaggctcagaaaatttaaaaagecttta
taatactgtctgegtcatctggtgcattcacgcagaagagaaagtgaaacacactgaggaagcaaaac
agatagtgcagagacacctagrggtggaaacaggaacaacagaaactatgccaaaaacaagtagaceca
acagcaccatctagcggcagaggaggaaattacccagtacaacaaataggtggtaactatgtccacct
gccattaageccgagaacattaaatgectgggraaaattgatagaggaaaagaaatttggagcagaag
tagtgccaggatttcaggcactgtcagaaggrtgcacccectatgacatraatcagatgttaaattge
grtgggagaccatcaagcggctatgcagattatcagagatattataaacgaggaggetgcagattggga
cttgcagcacccacaaccagetccacaacaaggacaacttagggagecgtcaggatcagatattgeag
gaacaactagttcagtagatgaacaaatccagtggatgtacagacaacagaaccccataccagtagge
aacatttacaggagatggatccaactggggttgcaaaaatgtgtcagaatgtataacccaacaaacat
tctagatgtaaaacaagggccaaaagagecatttcagagetratgtagacaggttctacaaaagtttaa
gagcagaacagacagatgcagcagtaaagaattggatgactcaaacactgetgattcaaaatgetaac
ccagattgcaagctagtgetgaaggggetgggtgtgaateccaccctagaagaaatgetgacggettyg
tcaaggagtaggggggccgggacagaaggctagattaatggcagaageccctgaaagaggecctecgeac
cagtgccaatcccttttgcagcagcccaacagaggggaccaagaaagecaattaagtgttggaatigt
gggaaagagggacactctgcaaggcaatgcagagccccaagaagacagggatgectggaaatgtggaaa
aatggaccatgttatggccaaatgcccagacagacaggegggttttttaggecttggtecatggggaa
agaagccccgcaatttccccatggectcaagtgecatcaggggetgatgecaactgetceccccagaggac
ccagctgtggatctygctaaagaactacatgcagttgggcaagcagcagagagaaaagcagagagaaag
cagagagaagccttacaaggaggtgacagaggatttgetgcacctcaattctetetttggaggagace
agtagctcgagectcaagecttecgaatteccgataatcaacctectggattacaaaatttgtgaaagatty
actggtattcttaactatgttgetecttttacgetatgtggatacgetgetttaatgectttgtateca
tgctattgcttcccgtatggetttcattttecteccteccttgtataaatectggttgetgtetetttatg
aggagttgtggecccgttgtcaggcaacgtggegtggtgtgcactgtgttrgetgacgcaacceeccact
ggttggggcattgccaccacctgtcagetectttecgggactttegetttececcecctecctattgecac
ggcggaactcatcgeegectgecttgeccgetgetggacaggggetcggetgttgggeactgacaatt
ccgtggtgttgtcggggaagetgacgtcctttecatggetgetecgectgtgttgecacctggateetyg
cgcgggacgtecttetgetacgtecetteggecctcaatccageggaccttectteccgeggectget
gceggectetgeggectettecgegtettcgecttegecctcagacgagtcggatetecectttgggeeg
cecteccecgegtegacgegtgaattcggracctttaagaccaatgacttacaaggeagetgtagatete
agccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatcgtcyg
agagatgctgecatataagcagctgettittgettgtactgggtetetetggttagaccagatetgage
ctgggagctctctggectaactagggaacccactgettaagecrcaataaagettgecttgagtgette
aagtagtgtgtgeccegtetgttgtgtgactctggtaactagagatcectcagacccttttagtcagty
tggaaaatctctagcagt

223



CN 108114276 A iﬁ, EH :FS Bﬁ 52/100 17T

D1.
Xhol (4372)
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v g\ Poul (2026) ' ! ] S
us + cPPTCTS ¢ T SIV Gag CO ‘R
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i H . I . : ’ i :‘
pTRIPDeltaU3-CMV-SIVGag CO-WPRE
5335 bp
Da.

tggaagggctaattcactecccaacgaagacaagatatccttgactctgtggatctaccacacacaagge
tacttcecctgattagcagaactacacaccagggecagggatcagatatccactgacctttggatggtg
ctacaagctagtaccagttgagccagagaagttagaagaagccaacaaaggagagaacaccagettgt
tacaacctgtgagcctgecatgggatggatgacccggagagagaagtgttagagtggaggtttgacage
cgecctagecatttcatcacggtggeccgagagetgecatccggagtacttcaagaactgetgatategag
cttgetacaagggactttccgetgggggacttteccagggaggegtggectgggcgggactggggagtyg
gcgagcecctcagatcctgecatataagcagetgetttttgectgtactgggtctetetggttagaccag
atctgagectgggagetoctetggetaactagggaacccactgettaagectcaataaagettgecttg
agtgcttcaagtagtgtgtgececgtectgttgtgtgactctggtaactagagatecctcagaccetttt
agtcagtgtggaaaatctctagcagtggegececcgaacagggacttgaaagecgaaagggaaaccagagy
agctctetecgacgecaggactecggettgetgaagegegecacggcaagaggegaggggeggegactggtyg
agtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgegagagegtcagtattaa
gcgggggagaattagatcgegatgggaaaaaatteggttaaggccagggggaaagaaaaaatataaat
taaaacatatagtatgggcaagcagggagctagaacgattcgecagttaatcctggectgttagaaaca
tcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttag
atcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaagyg
aagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgecacagcaageggecgetgat
cttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaa
aaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagea
gtgggaataggagcetttgttecttgggttcttgggagecagecaggaagcactatgggegecagegtcaat
gacgctgacggtacaggccagacaattattgtetggtatagtgecagcagecagaacaatttgetgagay
ctattgaggcgcaacagecatetgttgcaactcacagtctggggcatcaagcagectccaggcaagaate
ctggetgtggaaagatacctaaaggatcaacageteectggggatttggggttgectctggaaaacteat
ttgcaccactgetgtgccttggaatgetagttggagtaataaatctctggaacagatttggaatcaca
cgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaa
tcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaa
t:tggtttaaca.taacaa.attgqctgtggtatataaaattactcataatgatagtaggaggcttggt:ag
gtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggatattcaccattateg
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LLtcagacccacctcccaaccecgaggggaccecgacaggeccgaaggaatagaagaagaaggtggaga
gagagacagagacagatccattcgattagtgaacggatctegacggtatcgecgaattcacaaatgge
agtattcatccacaattttaaaagaaaaggggggattggggggtacagtgecaggggaaagaatagtag
acataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgg
gtttattacagggacagcagagatccactttggggegataagcttgggagttecgegttacataactt
acggtaaatggcccgcctggetgacecgeccaacgacceccgeccattgacgtcaataatgacgtatgt
tcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgccc
acttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatgg
cccgcctggcattatgcccagtacacgaccttatgggactttcctacttggcagtacatctacgtatt
agtcatcgctattaccatggtgatgeggttttggecagtacatcaatgggegtggatageggtttgact
cacggggatttccaagtctccaccccattgacgtcaatgggégtttgttttggcacdaaaatcaacgg
gactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtggga
ggtctatataagcagagctcgtttagtgaaccgndagatcgcctggagacgccatccacgctgttttg
acctccatagaagacaccgactctagaggatcthatcggccaccatqggcgtgcgcaacagcgtgct
gagcggcaagaaggccgacgagctggagaagatccgcCtgcgccccaacggcaagaagaagtacatgc
tgaagcacgtggtgtgggccgctaacgagetggaccggttcggectggecgagagectgetggagaac
aaggagggctgccagaagatcctgagegtgetggeccctetggtgeccacecggcagecgagaacctgaa
gagcctgtacaacaccgtgtgegtgatctggtgecatccacgecgaggagaaggtgaagcacaccgagyg
aggccaagcagatcgtgecagegecaccrggtggtogagaccggecaccaccgagaccatgeccaagace
agcaggcccaccgceccctagecageggcagaggcgggaactaceccgtgcagcagatcggeggeaacta
cgtgcacctgceccctgageecccaggaccctgaacgectgggtgaagetgatcgaggagaagaagtteg
gcgctgaggtrggtgecccggettccaggeecctgagegagggetgeaccececctacgacatcaaccagaty
ctgaactgcgtgggcgaccaccaggccgecatgecagatcatcecgegacatcatcaacgaggaagecge
cgactgggacctgcagcacccccagectgeccocccagecagggecagetgegegageccageggeteecg
acatcgccggcaccaccagcagegtecgacgagcagatccagtggatgtaccgecagecagaaccccate
cccgtgggcaacatctaccgecgetggatccagetgggectgecagaagtgegtgegeatgtacaacee
caccaacatcctggacgtgaagcagggecccaaggageccttccagagectacgtggaccgecttctaca
agagcctgagggccgagcagaccgatgecgecgtgaagaactggatgacccagacectgetgatecay
aacgccaaccccgactgcaagetggtgetgaagggectgggegtgaacceccacectggaggagatget
gaccgecctgccagggegtgggaggacctggecagaaggceccaggetgatggecgaagecctgaaggagg
cccrggeecctgtgeccatccecttcgecgetgeccagecagaggggecctegcaageeccatecaagtge
tggaactgcggcaaggagggccacagegecaggeagtgeccgegeteeccgecaggecagggetgetggaa
gtgtgggaagatggaccacgtgatggccaagtgccccgaccgecaggecggettectgggectgggec
cctgggggaagaageccegeaacttcectatggegeaggtgecaccagggectcatgectaccgeccet
cccgaggacccetgecgtggacctgetgaagaactacatgecagectgggcaagcagcagegecgagaagea
gcgcgagagccgegagaagecctacaaggaggtgaccgaggacctgetgcacctgaacagectgiteyg
gcggagaccagtaatgaactcgagetcaagettcgaattecccgataatcaacctctggattacaaaat
ttgtgaaagattgactggtattcttaactatgttgetecttttacgctatgtggatacgetgctttaa
tgecectttgtatcatgetattgettecegtatggetttcattttctectecttgtataaatectggttyg
ctgtctctttatgaggagttgtggececgttgtcaggcaacgtggegtggtgtgecactgtgtttgetga
Cgcaacccccactggttggggecattgecaccacetgtcagetecttteocgggactttegettteceee
Ltccctattgecacggeggaacteategeegectgecttgecegetgetggacaggggeteggetgtty
ggcactgacaatteccgtggtgttgtcggggaagetgacgtectttccatggetgetegectgtgttge
cacctggattctgecgegggacgteccttctgetacgtecctreggeecctcaateccageggacettectt
ccegeggectgetgecggetetgeggectettecgegtettegecttecgecetcagacgagteggatce
teccectttgggecgectececgegtecgacgegtgaattcggtacctttaagaccaatgacttacaagge
agctgtagatcttagecactttttaaaagaaaaggggggactggaagggctaattcactececcaacgaa
gacaagatcgtcgagagatgctgcatataagecagetgetttttgettgtactgggtetctetggttag
accagatctgagcctgggagectctetggetaactagggaaceccactgettaagectcaataaagettyg
ccttgagtgcttcaagtagtgtgtgecegtectgttgtgtgactetggtaactagagatecectecagace
cttttagtcagtgtggaaaatctetageagt
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A.
PCR Oligos FHs >3
USR EM3I4 - M667 GGCTAACTAGGGAACCCACTG
USR R@351# AASM GCTAGAGATTTTCCACACTGACTAA
USR 3" ki (tisipst LTRFL  CACAACAGACGGGCACACACTACTTGA-FL
USR ' ki fitibimst LTRLC  LC-CACTCAAGGCAAGCTTTATTGAGGC
CD3 E[3I# CD3%S’ GGCTATCATTCTTCTTCAAGGTA
CD3 R34 CD3ZE3’ CCTCTCTTCAGCCATTTAAGTA
CD3 3" kg fhikinst CD3FL  GGCTGAAGGTTAGGGATACCAATATTCCTGTCTC-FL
| CD3 5* R fikiRst CD3ILC  LC-CTAGTGATGGGCTCTTCCCTTGAGCCCTTC
BERHSRANE B et g
IrEee |1 B 95°C 3 min
2: Tt 95°C Ssec
40 AMEEE | 3: Bk 57°C 10 sec
4: T : 72°C 8 sec
B.
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