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L. —FhE T R EHLM AL S MHC) R & 52, B

() 5kBA 25\ & %% M5 5 B R IS A FIMHC /-1 B /25 #4380 s DA %

(i) PSS S AL S e /s 20— AN L gt Myl A A

2 AR YEAURIZL R LFTIA (1) 56 FMHCIR R A 52 4, FoA 3 28 /b — AN L i 4 ek

3 R AR L SR 2 i 1 22 T MHC I HR 5 52 44, o A i 28 /b — AN S ) S 46 i 32 ok B
4-1BB (CD137) ()Ll 4 w42 L oK [ CD28 1 A il 46w Il sl L 2H o

4 MR PEAUR E SR 2 3OBUR B R 3 I ) 22 T-MHCH ik & 32 A, o BT 2 - FMHCH) R & %2
EAE MG 5 % S L.

5. MR PE BRI E SR 1 -4 AF — TR T IA i 25 FMHCH ik & 52 4, Hdt— P& A F (1) M
(ii) Z [A) e B 4t My 3

6 . FR 4 A TSR 1 -5 P A — T AT ) 25 T MHCH ik & 32 4 , HAL & CD3CH J i A5 515 5
SE R

7 KRR EE SR 1 -3 FpAE — TR AT I () 2 FMHCH % & 52 44, S rb BT i ft J5 ik ok B Ba ki
B R 9 (MBP)  BEMEHE /> 5 i R 4 i 2R 1 (MOG) AR A g i AR A it (PLP) WS & A &R
Jit FR il 5l 7E e 1 T flads

8 . MR AR BRI EL SR 1-7 Hp AR — TR T IR ) F TMUCH ik & 52 A4 , oA FriRMHC /)72 128MHC

9 . R A BRI EL SR 8 BTk 1 25 T MHCH R A5 5244, Fo o BT T2RMHC A2 A T2RMHC

10 AR HE AR SR 8 B AR B SR 9 AT i () 2 F-MHCH ik & 52 44, Forb BT i itk & 52 AR 1 i 4
SR L B TRMHCH o 1 i A1 25 #3855 B ik it S kRl &

L1 AR AR ZE SR 10 BT IR 1) 2 T MHCH B A 5244, b B ik & 2 Rk 2Rl G 2 1K, A
B (1) T2RMHC /- B A 25 R 3R (1) Bl R 25 A3 B b — AN LSS M E L 2

12 ARFEAUR) 3R 11T i 36 T-MHCH R & 52 4, oA BTl i 5 52 A2 il 2 ik, FE AN
Aty 2B CAR U AL A5 5 IR 28 — Bk Sk S BU AR 28 kB Sk VB BRER (1 (W I A 45 A3k 5 =
RSk CTZRMHC 7Y T 5 S 45 a3 22 /0 — /> L S 25 # 3 RN CD3E .

13 AR Y5 BRI SR 1 -7 AE — T TR () 3 F-MHCHY ik & 2244 , H b BT ifMHC /> 12 1T 28
MHC.

14 ARFEAUFIZLR 13T A 25 FMHCH R A 3244, Fob Bk 11 ZRMHC & AMHCIT

15 HE AR AR L SR 1 3B AR R 145738 1 25 FMACH ik & 5248, Hoh prid ik & 32 iR
B2 LK, AR S — 2 KA 55— MHC I S50 B 5 M3, BT 28 — 2 Ik & 58
TMHC IT 251 BBE 1 B 71 45 R 38, DA R A Firid 0 D K 5 58— 2 IR B8 — 2 Ik &, DA S
H 8 — 2 IRELEE 2 R — DS M B 5 AR R A M B D — N SRS i e A

I
= o

16 . AR HE AR 3R 13 OBUR B 3R 14 Tk i 3 T MHCHI i & 32 4, oA B ik A 52 4 /2 il
2k, KA (1) 5 —MIC T 287 F#I o BE R M AP 5 M35k, (1) 28 = MHC IT 2845 H BHE Y
GheERIER, (111) PUE IR (v) B RAE 5 & A, 20— AN LI Es i e A &

17 AR FERREE 3R 13- 16 FF AT — T IR 1) 25 FMHCH 1 & 52 A4, Forp Bk 55 —MHC 1T 2672
HLA-DRA%1010.

18 AR FEAUREE 3R 13- 17 FR AT — T IR 1) 2 FMHCH 1 & 52 A4, Forp Frid 55 —MHC 1T 2672
HLA-DRB1%1501.
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19. — ML IR B RZ BR 2H , 3L [F] G A AR 22 3K 1- 1 8 AT — THU ) B2 T-MHCI ik & S 4K
20  ARAE AR EE R 19 BT I8 A% R A R 4. , e A FIrid A% R B R AL A, T B AR R
21 . — PR AR S B 4R A , HL R R BRI 22 3R 1- 18R AR — T 1) J T-MHCH ik & 52 4
22 ARYEACR] LK 21 Pridk () 8L AZ A ) S e 40 A, L& TR
23 MR AURIEE 3R 22 BT 3R 1) 183 A5 A 1 1 G 28 A A, A A IR P T4 A 52 4 (TCR) 13 14
= 24 .
24  KRAEAUR) EL R 23 BT 1R 1 38 AR A 1 ) S0 2 20 P, e N P TCRI i Y U TCRIFIB
B 3 B RAR B A , DURR IR NI P TCRIP) 2 T R0k
25 AR AR EL R 2224 H AT — T I 1) 183 AR A A ) S 728 4, G v A PR 14 CD5 21 3R T4
2 BT o
26 AR AR R 21 -25 HP AT — LT IR IR a8 AR A A ) S 40 P, 3k — 20 3Rk B R R A
PRic e B .
27 KA ABURZE R 26 BT I B B AEAZ I 1) S B 4R AR, Forb BT ik H 2R JE K £ RQR8
28  FRABE AR EE R 26 BT iR B B AEAZ R (1) S e 40 A, Forp Bk b B (R 2 28 e il R A
29 AR AR EL R 21 -28 1 AT — T5L BT IR 1R I8 A A U 1) S B2 4 . JFG b i 3 97 92 4 il 22 1
— AR LZEAT bR 2 45 6 126 R R B
30. *ETE*X%'JEZM%EYEE’JL.ﬁ’%flk’ifﬁE’J%E?HEIH’FJ Forb Pk fe g% A i 2 3 — 25 s DA
I R IKVAP-1 . L-1EF 8 H (CCRTEH AL & .
31 AR HE AR EL SR 29 B ZE SR 30 ol 3t (1) 38 A% A 115 1) Sy L, G v Ay ) i e - 1 -
TR IR 52 A 1 ) FRAK A B 2 40 i o gl AR
32 AR HEAHN EL R 21 -28 1 AT — TR BT ik 1A 3B A A 1 1) S 2 4 . JFG b i 3 97 92 4 il 22 1
— B LRI — Fhal 2 Bh R 1 431 DLBEAT = bk 2 45 i e A5 oA 2 85 s 15 AN B
33 ARMEAUHN ZER 21 -32 AT — Tk 1) B AEAZ A I G 2 A0, 3 v i i e s 4 i &2
TLO6STR % « TLOR R B — #1241
34 FRAEAUH) EL 3R 2133 Hp AT — T it (%) 283 A A2 1 140 e 9 A B, HG wp B 4 9% A B 42 g
— BB L SRk Bt FE R IE AR 32 4
35 AR AUF L SR 34T I8 I AL A 1 I S0 e 40 i, o v id S AL R 1 32 46 2 5 i 3 4
M & R H AT H
36 AR A A 5K 35 I 3R 1 48 A% A2 1 1) e 2 40 L, JFG vh B i 4K AT 1 52 4440 15 CCR5
CXCR3.CCR4.CCR3.CCR6.CXCR3.CXCR4.CXCRAEY H:2H & o
3T ARHERHNEL K 2136 H AT — TR BT I IR I A A U 1) S 2 4 . JFG b i 3R 97 92 4 i 22 1
— BN UL FRak Bt B R 52 4
38 AR AU SR 3T I I RS ALAZ 1 1) S 2 40 L, e v P R R B 52 44 2 5 5 B G 2 4
1) A 9% [X 35 P 3 i
39 AR AU EL 3K 38 Pk R a8 AL AZ 115 1) Gy 4 ., FE b BT iR R B 32 AR AL 5 VLA-4 L aaBy
asBr.ar BB HH A
40 ARABE BRI EE R 21 -39 AT — T ik I AL AZ I 1) S e 4B A, 3F — B A& F B PD- 115
5 A% T I BEL BT 1R i AR A2 AT
A1 AR AR SR A0 I I 1) 38248 A5 10 1) 4 9% A0 ., JFG wp ik A8 2 PD— 1 B  PD-L 1 it
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Frei A5,

42 FRAEBRNE R 2141 AT — T BT IR B AL S 1 () e e R A, Fo2 AT PET4r i, Horp
Fr 3R 5 1 T2 R 2 CD25+

43 FRABE BRI LR AP IR 1) AL AB A G728 40 M, v P i 59 MR T 40 AT 28 | AR A
I B A% 0 73 5 ) CD25++CD4A5R+T4H i .

44 FRAF BRI EL R A2 I IR (1) 1AL A ) G 2 A0 M, I v P 8 75 12 T4H e 60, 5 2 f5CD25

IR ELIA
A5 KR HE AU B 3R 42— A4 P AT — I00 T 3R 14 388 A A 106 10 G 28 4L, 6 v BT 3K 3 45 1 T4
4 g FoxP3IHE HE A

46 . KR AR SR 4245 HR AT — TR IR R 38 A% A2 A0 1) G 72 20 P, JHG v i 3R 315 14 T4 i
Bt — 2D RIBXFCD19RE PRI HR A 52 S CS— 1R S MR I R A 2 kBl — 3

AT KR AUR]EE R 42-46 MR AT — I5UT IR 1 38 AR A2 100 1) G 72 20 P, JHG v i 3R 315 14 T4 i
HE— 4 F 3K CCR6.CXCR5 . PD- 18 Hi4H &«

48 KR AR SR 42-47 HP AT — TG IR R 38 A% A2 10 1) G 72 20 P, JHG v P 3R 315 14 T4 i
=CD4+,

49 KR AR SR 4248 HR AT — T5U T I 4 38 A% A2 10 1) G 72 20 P, JHG v i 3R 315 14 T4 i

E NNt R EHIDETING
50 . ARAE AR ZE R A9 Fir i ) WAL AR K S e AR, Ferb ik B S PR — RIS B &

51 MR BUR]EE R 50 BT I8 B AL AZ I 1) S e 4R i, Forb Bk B &Pt i 2ZMOG.

52 AR HERH EL K 42-5 1 H AT — T5L T iR RS AE A 1 1) B 2 40 B, FG b BT 3R 4 . 40 WA e 26
PR R 1.

53 AR A ZE K 52 It i ) 38 AL AZ 1 1) S e 4, Ferp Bl Pt R A g R PR S T L
35.IL-1041/8TGF-B.

54 ARAEAHN LR 21 -4 1 AT — T 1) 1AL AZ 1 0 G 28 0 ., G 2 40 2 R Ak 2 4
i, G 240 i A T2 PR A2 CD 8+,

55 AR BRI EL R AP IR (1) 38 AL A 1 1 S g2 A0, b Pk 40 P 25 PE TR SR AT A2 B ANk
e IfTL LA 40 B 43 5 (X CD8+ T4 i

56 . R 4 AR EE K A BRI EE SR 55 T I (1) 183 AL A A P 2 40 i, JHG v ofr il 240 i 2 P4 T4
3t — 2P RN CD1 9% R [Ptk B 52 A X CS—1RE PR & 32 AR E 3

57 AR BRI EE 5K 54-56 HH AT — IR IR I 8 AL A2 1 Y S 2 20 P, b T iR 4 B 2 PR T4
33— 45 % 3 CCR6 . CXCR5  PD—1 BE HL4H 4 o

58. — P T4 B B & S e MBI 32 38 1 B B ORI e % AR B O v, B4
YT TR 2 A SRR AR B SR 2157 AT — T BT 3R 1) 38 4% 5 1 ) S 2 4

59 AR HEACR] 2R 58P (1) 7715 , e vh BT i BAE AR A ) G 40 i 2 TAH A

60 . ML HE AR 22 3R 58 BRI ZE SR 59 R ik (1) 777 » Fo v Bt il B B G 8 11 2 i o 22 R M il
b

61 . ML HEBUR] EL R 5860 H AT — I Fr il 1 77 2% » e i 3 382 A% A2 1 11 6 928 4 P 2 1 A
[
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62 . HR HE AR B =R 5860 H AT — T BT IR 1 775, o AR B T8 A A8 U7 11 97 928 4411 2 1) o
NI

63 . HR AU EL R 58-62 HH AT — T il 1) 7 v , Fo Aol Frid BB 1 I e s 4l i 2h T &
AR B 4

64. *E%E*X%UEM&% 63HF AR — TR (1) 77325, Horb T i 52038 1R 48 B 3 % CD5 27
PERIPUIRI T

65 . AR AL FI B R 5864 AT — T FTIR I J7 ik, Horh prid 528 % 2 B 2 R (L el
2 R AERE AL KRS N B, DL R BT S8 A A5 1 P T AT AR A2 BRI 3R 33 -4 3 AT — TR BT iR 1)
Treg il .

66 . FR AR B R 65 BT (1) 77 v2: , o ik N 3 2 FOAMS 5, DA ik Treg 4H i 35
IAMHC-CARFF A —Fhal 22 Fh LA N st L2 11 -

(i) PD-L1A1/BPD-1 % s

(i) CCR6AN/BY,CXCRA ) 2 TH ik ;

(111) AMOGH: F M I Bk BT R 45 B 3R T s 5 BA &

(iv) ¥R CDI9MIHR A S2 AR R T R

67 AR AT ZEK 66 PIT ik 1) 77 7%, Horb prik N B B B k- 22 i MEMS i B I gk 47 14
NS, PL B TR Treg 2 il 2 iAMHC-CAR I L AG — PPl £ Fh L N8 -

(1) #E [ CD19MI R & 52 MR R H Rk s LA I

(i1) CXCRSIRTMRIA

68 . AR 4 AL ZEK 66 FIT ik 1) 77 7%, Horb prik N i B B k- 22 i MEMS i B S gk 47 14
NS, PL K iR Treg 2 il 2 iAMHC-CAR I L A5 — PPl Z Fi L N8 -

(1) XIMOGHT 1t () LA R LR 455 i BB 3R i 7 s BA %

(i1) CCRE6fIR I FKIL .

69 . HR HE BRI EL =R 66 BT i (1) 77325, Forp BT iR N 3 A 18 PRt AT M IR X HINS , LA R BT ik
Treg4H i R IAMHC-CARFF B —Fhek Z FhLL N 1& 1 :

(1) BB CS- 1R & SZ R R TH Rk s LA I

(i1) #[H) CXCR4 AN/ BECXCRIMKIRFIH K M K ik .

70 AR A AR ZE R 66 AT i 1 T vk, Horb Bk N B R RIS B, LK BT A 41 il B
CD8 T FRIAMHC-CARFH AT — Pk 22 FhLL R BAEAZ 11 -

(i) PD-L1A1/BPD-1 % s

(i) CCR6AN/BY.CXCRA ) 2 TH ik ;

(111) MMOGH: F M I Bk B P IR 45 B 3R T s s BA &

(iv) #Em]CDI9MI R & S AR H R I R

71 ARERRN B R 5867 H AT —TRTIRH J7 7k, Horh Bk 52k % 2 B 2 R b sl
% R MEREAR RS (N S, DL BT IR S8 A A5 T 1) TAH 2 BRI B SR 5457 H AT — T BT iR 1 4
it £5 % CDS+ T4 ifd

T2 ARAEAUHNZR T LT IR I 77 7%, Horb prik N B B B k- 22 i MEMS i B I k47 14
NS, LA R BT iR 4R Mo 25 12:CD8  THH g 78 IAMHC—CARFF B A — Pk 2 Fh DL T &4 -

(1) #E[]CD19MIHR & 52 MR R THI Rk s LA I
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(i) CXCROHI R FRIL .

T3 ARPERLRN R T U IR (1) 7778, b pir i N 883 B B R — 2% i MM S 5 5 a3k 47 14
NS, LA R BT iR 4R o 512 CD8  THH g 78 IAMHC—CARFF B A — Pk 2 Fh DL T &4 -

(1) XIMOGHY 1t () AR R LR 455 BB 3R i 7 s BA %

(i1) CCRE6FIR I FRIL .

T4 RIEARNEL R T LA IR 1) 7325, Forp BTiR N 3 A 18 AT M IR XIS , LA R BT ik
YA IECDS TR IAMIC-CARIF H A — Fhak 2 Fh DL R &1 -

(1) BB CS- 1R & SZ R R TH Rk s LA 2L

(i1) $E 7] CXCR4 AN/ BECXCR3 IR ) F T R 15

75 ARYEAUR) B R 5874 AT — AT IR (1) 77 v, o 45 1 T id N B3 BRI 23Rk 33-43
A —TH T IR 1R Tre g 40 M AR R B 5R 54— 57 v AT — I5 B ik (1) 40 o 25 PR 4 i — 3% .

76 AR AR E SR 75 ik () 535, Hov Bk Tre g 40 O 0T 3k 200 i 75 14 200 B o ) B Bl /57

1457

pal
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ETFEAAETMESYNREZHNEARTATES R
&M AR ey Fig

[0001]  FHSCHIIH
[0002]  AHITEER2017411 H10H #4210 £ E G I #1577 41562/584 , 44911 HiE H 11
W 1227 G TN 8T 5] IR AR,

HREAR

[0003] [ B #2108 AR AIE D9 B0 B B B R A S 5 G 2 I L, 5 B0 2E ) 400 B Bl
o 2 R AEREAL (MS) f& — M it R4t H & e s, Herbim A B & SON TR
28 100305 7 R, 5 205 5 Bl e e R AR i R e 2R B R M s N o S MS IR A1 L 5 HL R R i e
A R BB A B 5 S 1 AT A B B 5 B T FH ERE 408 3 B e S 2 B ) 7 D MS ) s 34
o 2 0 NI 72 B A FE W 3RAS (17 Vb O B T S5 R cReinhard%§ N, Proceedings
of the National Academy of Sciences ([E ZKE}2EBEiT]) , 101 (suppl 2) :14599-14606;
2004 255005 1 4 4 0 LT S AU BLUEE JE2 S0 5 E  F04 2 RURE %45 4. Carrol S,
Nature Reviews Immunology (H%R{FiHIZE) ,2 (2) :85-95,2002,

[0004]  FHEAZHAEMEE G MHC) , FE AR RN A E 40 (HLA) , 72 X4 T % R4 R
A SRAR T BT 6 75 0 — ZHL 41 B 2 THI B 1 MHC R S0 45 A A7 A B 99 JE AR B4 0 D 54 R R
TN, HAR G B s Ak, 5 BUH bR e s Ah SRt J5 i 4 . MHC B & W)t AT e o 52 B (RIHE —
S IE O T R AT ) 11 RIS B BIBAHM, 755 B B o B M AE S A 1) 5 S ik
M. JiangZE N, International immunology (PR E2#) ,25 (4) :235-246 (2013) fi

BuschZ: A\ ,The EMBO journal (RKiM7» A%< E) ,15(2) 418, (1996) »
AARE

[0005] 7 —J5 T , A A FFHIRFE N T E BHLMBE R A MHC) [k & %44 (CAR) ,
BE: () 5RES5E SRR HUR PR RS S FIMHC S T 1 BB 245 k358 DL &
(i1) B M55 A% S A58 2 /b — AN S s M3 B L A1 A o 25 T MHCI CAR P i — 20 B &5
AT (1) A (1) 2 1) R s 44 A o Pt SR R ol T B B S e MR , 5 BT 2R B sk g sk 14
B (MBP) «E AR S H 5 (PLP) S R VA R IR IR B B3R LTl () e it 3 St
[0006]  7E—LesT i, e TMHCH Rk & 52 ARG 28 /b — AN JL B b w3k, HemT DL SR H 4-
1BB (CD137) {3 il 5 ¥4 38  >k [ CD28 1 L il i i s el 41 & o 75 e S, AT iR
(1) 22 T MHCI iR & 32 AR 0T AN i 015 5 A% 3 45 M 3 28 16 3L B 7 #1 , MHC—-CAREL 5 CD3 L) iy
M5 S a8

[0007]  7F— 6 siiti J7 2, MHC—CARH FRIMHC A3 T 42 T 2EMHC , 451 4 A\ T2EMHC . 7F — 26 75 731,
N R SRR B A G5 R 3 B TRMHCHY a B 1 e Ah 2 A 38, I S b R IR & i an , ik 652
AT DU R A 2 K, B 7 (1) T2RMHCr F I M Ab 2 # 3, LA K (1) M R g i3 22 /b — A3t
P S M IR LA G AR — A Sl ik A 2R A 2 I AN R BICR & E S
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R B — KBRS R R IRk B BRER B I AP S A B = IR Sk L TERMHC o - B8
JEEZE R 38 2 /b — AN LSS /3R CD3E

[0008] 7% H. & St 75 =, A ST B FE T MHC ) % & 52 AL & 11 28MHC (f51 &, AMHC
) B XA A 2T B S — 2 IR 2 0K, S — 2 B &2 —MHC T 2R
Hugbatbadak, 55 — 2 BB & 55 MHC T 2RIIBBERI M A& i3, DA S L HT K 5 56 — 2 ik
B 2 KRG, DR S — 2 RECE 2 kit — PSR E Sk R Eg a2 b —
AL IR E L & AR SR kG AR AT DL RS 2K, B (1) B5—MHC I
Ko T aBE A s g (1) 55 “MHC 11385 T I BEERT L Ah 45 /s, (111) HUJE K LA
Je (iv) BLE 516 AL 20— AN L s el Al A fE — s sl f i s B )
AEMHC ODX#EE MEMERNEAETENESK (BIWRKRBECDLIS50, R
MDPKGLLSLTFVLFLSLAFG (SEQ ID NO:388)) ) Bt ik & 22 JIK 11 Rk o £ — LL S| vp , 28—
MHC T Z&sZHLA-DRA*1010. #51E B 754, 56 “MHC 11 28 ZHLA-DRB1*1501,

[0009]  7E 55— 7 1H0 , A FF I RFE A% IR B FR 2H , FL L[] i Ar] 4 SC it (1) 22 - T-MHC
IR B SR  AE — SRS LR, IR B R A ] vr T — Pk 22 Fh g, 49 s B 38044

[0010] Ak, AN FFFEAL T BAEAE AT o 40 (5 4an, TR ) o H SRR ATATT A ST iR 1)
B FMHCH 7 A 324K o 46— B850 R, YR TE M 32 4 (TCR) R vl P vT 52 40 1), 1X w] 3l it
FRAF B AR R N IRE TCRIF a8 | P 5 TCRIFT BEE B — 38 LA IR P YR TCRI) 2 T A K SEHL
R EE AN, P U CDB 21 A T 52 BBk IR .

[0011] 7 —HEs i 77 22 v, AR ST Il () 83 A% A2 i ) e % A i mT o — 22 3Rk | AR TR (491
U1, ROR8) Fric A (B 40, GFP) B 3 o 4 7 ZENT , S il v &3t — DB IR LLgE Tk L &5
B R A8 B I AR B o A5 a0, S e AR A R At — P OE DL ROAVAP- 1 L R
CCR7CXCRABLILZH & o £ — LB L T, N IR S 20 B — 1 - B R 2 AR 11 3R A mT LE B AR AB A 1
T JZ A AR R

[0012]  7E—HESji )7 SHh , Sy 4 i v] 48 o DL RS 3l 28 2 e A A, 91 an s ik R 752
PRI ANCCRG (51140, ZE Th1 72 Ma 67 &) CXCR3EKCXCR4 (15141 , 25 % 241 o () 7. A0 e 3 i i
B P S S ) AR o £ e MO ) A1, AR AS IR 1) S i n] it — 2P AL S EPD- 15 55 7
(%) BEL T P S A A 1 o D SR 75 2 3 LR A2 R ol )™ ) , MHC-CARZH g th n] &8 i 1 DA B 2o Bk
15 55 WL B4 A (FHCD19EXCD20-CAR) B 4 fg (FHHCS1-CARFN/BLCS 1) o

[0013]  7F— LSt 7 Z2H , AL IR I I AR AR A ) G 9% A i m] DA P15 PR TR A, HLmT LA
FECD25+ AU L HCDA+, 7E — L1500 N , P TT PE TN A vl AT 4 M A1 J I 5042 41 B 5 M55 7
1153 B (¥ CD25++CDABR+ T Y o 75 BB L, V15 PR T i v] 6 & S CD25 11 % JE A o AT AT
AKILATFH) Treg U AT i — 3 FIX X CD1 9% M IR R & 3244 X6 CS— 1 3 14 1) Rk 6 52 A2k B
T A B Y A, VTP T AT g — A2 S AACCR6 . CXCR5 \PD-1 8 H 40 & o 7E — L8 S 47
HH IR PR T B AT R 7R XIMOGH: S PR (R P A

[0014]  #E N —TJ7 1, AR AR AL 7 HTH6HEA B 5 e sm (il , 2 kK k) 1)
AR H B SIS % AU J5 15 o BTl 7 v T B R 4 T 32 W A AR I AR SCRTIR 1 38
FEAS IR G B Zm A, o mT T4

[0015]  #F— LSt 7 9 , BRI G )% 40 M2 B AR o 72 B St 7 R, AR A& A
F1%) e T2 40 A [ P e AR P o A AT B A 1 ) e % A M PT 25 7 28 52l R R 8 4 o 7 — 241

8
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BT, 3R B4 P AL X CD5 245 S M BRI 7 i
[0016]  FE—esji 7 R, 2R E & B 2 R EC 2 K AL XU N B, DA
T2 8 A I T D 2 A ST T 38 (149 Tre o 200 i 5, 400 25 A Bk 2 4G (CTLS) &
[0017]  #E—&Lstfifdr, N B2 HIAMS 3, DL K Treg 4l i R IAMHC-CARFIF A —Fhel £
FhLL R 8 AL &40 . (1) PD-L1FN/BEPD-175% ; (i1) CCR6AN/B{CXCRAY R MM ik ; (111) FFMOG
RS PR B B R 25 A B B 3R TH 7R s LA (Dv) $R1AICD19RT HR & 52 R 1) R TH 3Rk
TE— S ST A BB 3 AT A | [R) B B nT g b A LA AR R SR 2 S U ) 4R B B CTLIR YT -
[0018]  fE—uusifmirh, N & BA B K -2 R EMS B R S E 47 EMS , DA & Treg 4 g K &
MHC-CARFf B A5 — Fhal 2 ML R &M (1) RSIMOGHS M [ Pk Bt J5 45 & BRI 6 1 e
L J% (i) CCRO¥IFRTHIHRAE o 7E — L2 S A7) o K38 ATy 2 [R] B i A 3k st FH 5L A A 1R) 2R B g %
T ) 4 B PECTLIR T
[0019]  #E—dusfirh, N3 BA B K -2 R HEMS B R S E 47 EMS , DL & Treg 4l g K &
MHC-CARFE B A —Fhak 2 FhLA N A& : (1) #EFICDI9FI R & 52 AR R T 0% ; L K (i1) CXCR5
(R TH FIE o 7F — Le s v 238 A 1 20 L RIS B mT 3k s B AR B AR I CTLYA T .
[0020]  fE—sbsiffrh, N B AE AT I IS, B K Treg 4 e R IAMHC-CARF H
BH—MEZ ML B : (1) B CS- 1R R & 2 AR R R THI 2R IE ; LA (1) #X7/ICXCR4 . CCR6
A1/ B CXCRO [ R THI FR% o 7E — L s i o B35 ] 15 5k« IR BF B30mT Jst b FH LA AH B A I CTLYG
JT o
[0021]  FE—esjii 7 o, 32 A BUA KB R A R PE AL BRI R IR 58 Y
RNBERE R IR R TRRRN YRR A ST 22) S HTERAEAR IR SR B E KRG MEREALIE | 5
B AR 28 LRUNE R« B G 8e vE HOIR I Ok R B AR AR EO) « 22 R Pt R Ak | EOAE
WVTG 77~ 2 1% s (e %0 T IR Bt M 45 W #8) AR S BER LR 32 J2 B i i N B2, DA
S IR AAG A I TN M2 A SCAT IR [ Treg 4 i A1/ 5 CTL .
[0022]  FE—sesufi|rh , N R AT A SCHTIR B [ B S8 Mo (8140, 38 1R Z1 A R L)
[, DL K Treg 4 il R IAMHC-CARIF B A5 — Fhal 2 Fh DL R i A& 121 - (i) PD-L1M1/8%
PD-1iF4 s (i1) CCR6AN/ TR CXCROMI R I FRik s (111) PriRs Ly R 45 & A B e i o, 1
PR HEIR N B & e Ve R B S PR B A E AR R R PR DL K (iv) #E [\ CD19MY
R SR R R o 7E — Se sl o, 38 m) g e | IR BT e th B A AR IRE AR CTLYG
JT o
[0023]  fE—uesifirh, N RS BT A SRR (1) B & fe % Ve (40, 3R 1B 41 1) 98
) ) S E IR AS , LA K Treg 40l 6 iAMHC-CARF: B AT — Fhik 22 F L T &4 - (1) %f 36
LR 0 T B B B M RE I B PR I AR DG B R R I B PR B IR 45 6 B R
[ 7 s BA S (11) CCRO R [HI 1A o £E — Lo SLgif v, 2825 W] 1 o | [ I Bl mT 2k i FH B A5 AH [
BHEICTLIAYT .
[0024]  FE—uesifirh, N RS BT A SR (1) B & f % YEwaiE (40 , 3R 1B 41 1) 98
) ) £ B R AS , A M2 Treg 4Rl 76 IAMHC-CARF: B A5 — FhEk 2 FhbL R &M (1) ¥
CDIOMIHR A B2 AR R T 2R3 5 LA % (i) CXCRA[ R I R IE - 7 — L5 vh , 8835 v] 1550 < [R] IN
BT ik FH B A M R CTLIB YT
[0025]  fE—uesifpirh, N RS BT A SRR (1) B & fe % VEwaiE (40, 3R 1B 41 ) 8

9
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) [ ™ B BRR A, PA K Treg 40 2 iAMHC-CAR I B A5 — Fhilk 2 Fh DL R 1&4f - (i) 4B 71CS-1
(R BR B S2 AR [ 22 T 238 5 LA & (i) #E[] CXCR4 . CCR6 1 /B CXCRS (K 1k 771 1Y) 2 Thi 235 . 7 — 1%
SR, B ] S S TR R T B A RB AR G CTLIR YT

[0026]  SLAEA A HFHIVE I A B A2 1697 B S s i K 2464, inid -6 A,
B AR SCHTIR I ZRIEMHC-CAR [P I8 ARAS M 1Y) S e 4T AL , 511 AN Treg 40 A RN 24 2 b mT B2 52 I 34K
DL S 3K FE ) I8 AR AZ 1 1) e 0 A 1) 46 TR 9T H AR B B S B 1 1 25900 FH&
[0027] AU B —ANBR 2 AN St 5 28 00 401 7RIS THI 1) 53 A 15 B o A B 1) L " R AiE B
e SSAR 5 LA T B el AR TSI e T SR ) VE AN I DR B B AR R, g S8 1T 2 D

B &135% ER

[0028] [ 12 M T RIAPUR KR T PETAH M 32 44 (TCR) 14895 55 2 A8 FUAR I 7= PR 15 T B 7
2 & . mRNAFN 22 I [z FmRNABE 2 KAL)

[0029]  [X2/2MHC-CAR TR 7 = B, R IAMHC-CARE & Fh it , &l & I Tt 2 5
% RMEREAY (MS) 0495 2 T4H H () B8 16l M i 14k £ 11 (MBP) K s o AT 36 1, MHC-CAR  T4H A m] A
A PR PETCR A/ BCD5 27 K4 JMHC-CAR TR W] ZE 40 2 [ b 1 — 25 % IARQRS.

[0030] 3 2 % FMHC—CAR MY 4 R 3% 491 4 L ) 7% 75 B o s B PEMHC-CARB gk T L
PR B8 G « A RT3 7 51 W DRA% 101045 A4 458 R A Jo7 45 A4) 45k P o — % 160,455 >k H HLA-DRB 1
1501 B AT 57 41) - 2K E MBP ) JEFH > 5 HLA-DRB 1150 1 ¥ 25 #4321 B—5% o FH 7™ AEmRNA Y DNA
B R 2 2 U T, FERE IEAS 2487 51153 T < RQR8FeBFP (BGFP) FH T4 i % R ATh
1w

[0031] |42 5 A MBP A 1) 45 FIMHC-CARAE) 2 A 1) 08 & (10 7 9 M v v i s s I, LT ik
— 35 3% eBFP (3{GFP) ZZRORS.

[0032]  [&|5/2MHC-CARFIE 1k bR 1 (1 451 U e BFP AN/ BRRQRS ) 15 95 B 3 a8 A4 8 A4 1) 7 451
PR T 7R BB X R ) A B0k 2 08 /N DL EFE fE— /M s i

[0033] &I 6,2MHC-CARF 7~ i 14k 8 I 7 2 B, F il S 2 hm i A Ao 7 AT LS FR
SRHLA-DRAS 22325 B T~ CT T TA % 45 (4 175 100 U HLA-DRAFLAA 45 67 2 A 2 M3 % T 2 4 &
FR— bR 25 35 I VB FE 1) 96 NS 1 o 87 5. 411553 1) 22 ZRRQRFIRQRS

[0034] |72 SHu ) IR IMIC 112834 s I E v v B 7R B B N7 2 18 2 IRIINR

[0035]  PISAFIIKIBBRMIC ISR BIPEM AR - F I - EI8AS A 5 TR FREFAIMHC 138
R s BPE BT N7 S 48 22 BRAONA S o [ 28 R A2 T TR« (R 8BAIAMHC TZRCARF 2

RER IR IE G
[0036] P 9FiiR F - #4 EEMHC—-CARF 7= ] 14 3L Rl 5 A 3N L A 45, DA R3S - 4 A -1 14
HRIEWIH E

[0037] &I 1OH A 7~ 5 P BB A1 2 BEMHC TSN 1T JEMHC-CARMY 44, (L3 & A MHC 150
10 2820 53 — 35 1) 2 BEMHC-CARAA 1A

[0038]  [&I11/2 o 7EJFAR AR CD3+T4H A (TCELL-0028) - fICD3ZRIE R B , Frik 4 i
HihhCas9 ("1 Cas9”) FImRNAEL FwhidCas9 (“AXAN Cas9”) I mRNAFIHE [m] S b T B 52 fR a 45
F35 (TRAC) (“Cas9+TRAC gRNA”) f) BE [kl () sgRNAE 4 ,

10
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(00391 &1 1252 S 7 4 3% U 0 S R [ AFXH 20 RS 77 1 B o IR S AR 1 A S AR 2 By e 1
AN2 =3 B YL HEK - 29 34 i FHAX AN 5 77 5 A1) 2 1 BT AMA BRI 22 7 BT AR MA — 3 i

H o

B A

[0040] B & Sk NPT (5] 4n , 6f T2 5 22 R 1 A A0 1R i 16l i 2L 40 (1) IR %) A7 A T 1R %
AR B T B K 2 B e R A T 21X B B S NP TR LA B e s M B (15
T, MS FE ) HP i B R AR ) 4 8 S N I S R o R BRI 1 B R T AT A 1 7= AR R R e )
BLH SRR A W) MHC) FEHE-MHCHE PRl — 35 (e 13F , e AT TR e A Aot 5 s 37 (1 3 1 3 31 A
o B N ] o

[0041]  — HXIHI46 H PR (Fan, MSHh I BERE AR PR 1) Sz Bk HH G, A EX HEH
SHUR I SRR s k2 U, R TR B — M E SR (i, MSH R E)  7E
RN RAi—3 e ” i 12 Hh B S Mg il I 5F He AT mT it R A TR A G He e B s
ZIS R A B B e e Lo, I HLIE O 5 SN A SR [ Y

[0042]  BZMAf AR )46 H B I NS 51 R A 5 B 4 47 (5] an i PEMS 153 497) Hh s
JNE ) 7 388 2H 53 o BAH I AR B A o B e 1) IR AR AR B R A BA B Y WL K AE o Serafini FE N,
Brain Pathol (KK EE) . 14:164-144 (2004) ;Wekerle,Autoimmunity (H & %9%) ,50:1,
57-60 (2017) ; L K2 Probstel 28 N\, International journal of molecular sciences (EPR
TR E) 16 (7) ,pp. 16576-16592 (2015) o FEMSH , H 1 1B B4 M 77 7£ F-RR - SP-H1P-
B BRMS 8 5 1) i R B8 v o ) E B 4 i ) 2 0 () BAH P 1) Y 7 1R V8 7 B R T8 97 B B
FEVEI , 1 AINS Wekerle, 2017,

[0043]  CD4+FNCDS+THH L — F A7 AL TMSHR G, I A ARSI A i iR 5
it R HEAHEL , FEMS 538 v A BI8G Jin 49 2 £ 8 198 I —% 1% (MBP L PLP MIMOG) CD4 MICDSZH il .
CaoZE N\ ,Sci.Transl.Med.7 (287) ,287ra74 (2014) ;MartinZE A\ ,J.Exp.Med.173 (199141
A1H) ;0ta%s A, Nature (4 48) 346, 183 (19904E7 A12H) ;PetteZ A ,Neurology (F£:
%) 40,1770 (1990) ; A M RaddassiZF N, J. Immunol (%23%) .187,1039 (2011) .

[0044] A= TFN-y HITh14H AN Th 17402 S5 s S5 R D o AR BE Th 1 240 B i Ji& 14 BRL - #EMS
BE T, IF BRI R - v TR IL-12-7E 520 S R AVE B TMSH) L
PR RTT R TLT AR AR Th LU S AT INTh2 FITH3 S 8% o Th1 740 B A7 75 T 20 2L 98 RE (1) 47
mAb,H H2 58 et /A8 M 98 L . = A2 CDARICDS A A ¥ Th1 7 78 £8 35 1) 43 4% « Ik
FICSFHR#E N, [Tzartos 2008;Matusevicius 1999;Bruchlacher-Waldert 2009].Th174H
J_E I CCREMICD16 1 AR B2 K 2 A VA B3 ¥ [Cosmi , 2008] .

[0045]  Th17Z4MMicZ 5V 2 HE H & Sy MEBm , Bl i RS PRI 8RR ST
RVBNAFERE R AT R IIFR YR KPR ) ETHRAS AR RERBAE RSt A E L i
FLHEAAE S LAUNE R B B S e PE R G B S IR AR AR I 9) ~ ERENLE /) 28 1%
fam (o %7 TR B I B 2 MR 45 1 %) AR JB 99 - Tabarkiewicz4 N\ ,Archivum immunologiae
et therapiae experimentalis (Jaf2# 55206787 RYZ) ,63 (6) :435-449 (2015) .

[0046] [ & G B VIR AT IE YT 1) B 26 B 172 58 4l e B . 72 2 R A fn e J
S B M RE IGO0 T, TROUm B 1 bk 2 40 i BAIT 40 i — 3, DA S SR 75 22, % TR ™
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T PIE LA AN PR 2 9 B B 42 ) DA e 1 e g ik A2 , I HL7E B s 3k Je 10 A TR B BB 1) - Tt
5 LA [R] 1 240 PR AR DL R TR 76 977 1 AT o

[0047]  ARSCATF 13T FEMALAREMEE &4 MHC) 1 k& 32 /& MHC-CAR) LLEE [A) H £
SN A 955 A0 B L A9 T B R TR A o A SC BT I IMHC—-CAR L &5 — AN B 2 AMMHC 22 Ik B
P A1 5 R 3R — AN B 2 AN A0 A 5 A% S A5 A3 9 0 B B AE 5 % S A5 sk (1l 4, >R B CD3
C) , F /b — S LS ¥ (9140, S [ 4-1BBERCD28) B — 3 MHC—-CARAJ 33— A0, & #i J
JK, ok B B S PR EE 51K B B s I ST T E S PRI SMRPUR A SCE AT T
2 ROMHC—CARITI R 485 7 JHL 11 204 N 2 TAMHC—CAR I 18 4% 24036t 1) 4 28 400 i, 451 4 T4 0 3
SR A (NK) 4B o 1A 1 88 A% 40T 1) e 938 2T M v FH T 1) [ B B o7 A e 92 40 L, AT 5 )
TIRITELHE B B I S Gy AN I H B G e R

[0048]  ARSCIE AT T FRIEHETFMHCI R & AR B ARSI PR T 1T (Treg) UM, WAL
Bt 8 FE1 o o] FH A 1) T4 A A/ BB AT B 2 T A SRR A 52440 DL FH 1461 G 2 ) 4 e 2H 41
AL A5 5, bR B2 5 B8 S E AL p) BSCR H988  BE (49) A 2 AU T 1 5 A e A e, gk
— BB FERI Treg4NHE o BALAS 1R I Treg 4B T FH 75 H A5 55973 0 5 3 10 s 995 J 2k, LA
TEZEI ] (B 40, B2 B A PEMS) 28 il 1o i3t Jj2  BOPE 5896 i ) (480, 1P 3R 47 14 MS)
Ik 45 15 5975 B A CDS+TZH P Py 201 Ff 25 1 SR A g 2L

[0049]  T.JET FEHALFHBEE A1) MHC) FIHR A 52 44 (MHC-CAR)

[0050] 7% S ik () 35 T MHC S & 32 48 (MHC—CAR) 15 - MHCER 23 , Fe 5H0JR ik (il , 4l
Pr2RPUEIR $E, LR ZE D — ARG 5 5 T84, HonT DU S 5 1% 5 45 138 (1]
1, CD3CHI M i 15 5 #% F A5 19380 - — /N B AN JL I s A 4 (91 40, 4-1BBER.CD28 ) 3 il 8
SERIER) B A AR — LB N, PR K AT LURMHC-CAR Rl & 22 IR — 3843 o 7E BB L
T, PR LA SMHC-CARFE Bl & 22 Bk, 11 A& 5 MHC-CARIE il & W0 » A SCAE FI) , RAE” 2%
7RI S d I s alE i SRS A LA YRS A

[0051]  #F—&L S| , MHC-CAR ] LA A2 B — Rl & 22 Ik, I & A MHCES 73 BB ik A & /b — A
YNAE 545 T30 X R B — Rl A 2 IR 24 75 A58 110 5 9238 20 B Hh SR IR AT 5 Py 0012k 230 i e
HE W, B-FEREE) TERE &Y.

[0052]  #F H & se i rh , A SC TR IMHC-CARTT LA 2 285 A -84, flin 5 — B4k, 4
TN PUR KN 2 0K E— B0 T, PR IR IR v Bl 2 kR, o 5
MHCH 7 TE i A4 (Bl an , =5 4A) i) 2 Ik mT DL 2T 2 PR E S, L 5MHCE & .
ety , MHC-CAR W] i3k — 20 A « B0 RE 45 M 33k, FL ] €13 e JE A AN / BRMHCES 7, FENR 3 11 45
T, A/ B AN B A FRIL AT A 1 W2 SR R AR A A/ B S A AR R A R AL A
RQREE #4350, o

[0053] (i) MHC-CARMJZH %>

[0054]  (a) MHCHE >

[0055] A3/ T HMHC—-CARFA 2 44 A0 A MHC K 43, Fo ] 40,8 — A 8k 22 SMHC 22 ik i H: g 4
SE Rk MHCES 23 RT AT AR H A& SRR, B an N s 3E- A0 L ahd (5, % /N B R - e
FEEE) AR S5 LR, MHCER 45k H AMHC T (FRFRAHLA) 7FE— S8 i50L T, 5ok A H el
M) 531 (TCRELBCR) AHEAE FH 1 25 #3sk ok B AMHC /3T o 2 BA P ZRMHC /T, MHC  12K43 1
AIMHC 12850 1, 3X 3 38 0] T 2 A SC il (IMHC-CAR o 5 FP Fl (14, NHEN R &K
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KRV R AIE) FIMHC TR0 11 28971 7 51 0 3R H A JE 58 R 50 1% 1)
4 i EMBL-EBI #2 £t () IPD-MHC % #% JZE AT IMGT /HLA % 35 LA X HNational Center for
Biotechnology Information ([ FKAEMHA[Z EH10r) (NCBI) $24L A dbMHCE 35 /%

[0056]  MHC 1284y 7/ & A aBl FIB-TBR a 1 1 5 I SR A o oo 1) M 4 45 R B 46 — A
TFEERIIE, al a2 Rlad , #5857 2, MHCHB 73 ] ALFEMHC 13843 11 ok ol A A1 5 44
5, B Gnad 85 K38 a2 45 B3 a 345 Ml L 2H A JMHC 12847 AT BAS& AHLA-A%>F- AHLA-
B4r T8 AHLA-CHrF o £ — B85 000 N, MAC 12845 T o v] 5 B-1 Bk 2 1 Al & DA 72 A8 e
Bl &HEE AR Bes il  MHC 128870 R HHLA A3, Hov] 5PLPRE L A A . Honma%§ A,
J.Neuroimmunol (FHZ4:5%) . 73:7-14 (1997) fEH B SEHIF ,MAC [ZRREHLA A2, HAl 5
FHIF] B PLP K — &2 45 F , LA K R 7 i B A, 51 G TAX . TAXSR H 25 H tax3{p40 (Genbank 2 3% 5
BAB20130. 1) , HJ& N JLER 1 107> TR AR HHTLV- Vi 55 , 120 8 2 5500 , 49
KRR R RGP PR IE AT B A AR IC 28 A1k - Garboczi %% N, The Journal of
Immunology (Bu¥ 2% &) ,157 (12) :5403-5410,1996.QuaresmaZs N\ ,2015.Viruses (i
B8) ,8(1) :52015. [ZRE A AT 540 A Ae 34T 58 R r Ik A& 1 , 451 4 FH 73 =08
B 0 B A SANT A AR AR SR S S - B AT e, 84T A T S R R 2 IOk IR B e, ik —-B2m%
LSS AL AT e AE O, L AR BB Hansen®§ A\, Trends in immunology (%% %
%) ,31(10) :363(2010) .

[0057]  [EMHC 1284y 7 ,MHC TI 8% FtH 2 i AN R YR K (a—8E FIB-55) 4 Bry S —
RAK a-FEMB-HE R — MR BRSNS KIS A S T S5 i gal /a2 FIBL /B2, UMHC 1T 2R4) T+
F T # EEMHC-CARFS , MHCHB 73 T R4 AN LB T, — MR a—BE B H — 3y, 9l n L g Ah &5
P (1, a1 a8 —35) » 73— AN EFEB-EE B — 553, 49 WL g AR 25 # 3 (9, B L B2k
) AR B A M SR T A EAE B XS E L (R « LAIBL) , AT e 7 BT
JE 1) FEBRAZ 1 LA 3 58 Al /NMHC I 37 2 , 2 DL B A B 82 X880 3/ 72 51 FIBi rnbaum 8§ N
MHC 11384 7RI LA AHLA DP43F« AHLA DM4r-¥. AHLA DOA%y» -+ AHLA DOB4)¥-+ AHLA
DQ4r T ANHLA DR4;F o 7E— L5 if , MHC T 3843 F 72 AHLA DR%»-F, B 4nHLA DR*1501 .
[0058]  (b) P )5k

[0059] AT R iA BIMHC-CARII LR K& P 4 2 55 H B G 28 14 9 1R i ot A e 92 2 i (457
i, B 5 N TR B s B ) TR A BT R AR « 24 B A& MHC /3T S i, X RE I T s R
5995 5V T AT M (1) e 55 AR 7 12 T P 2 A4 AR ELAE Y, S 380 Ui 1) B 2 IO o

[0060]  FE—LLAGHL N, 455 8 I T 5UIE AT 5 A AR ek L i) o7 vk isevt T4 e 19 3 B Fe g
PRI BB, B AIMS 3 o F2 P 91 WiNe tMHCHE 5 /P AL 150 1106 B8 38 MHC RS 55 14 A L R K,
TR AL REYE B cHacohenZE A\, Cancer immunology research (EJE f iy F it
7t) ,1(1) :11-15(2013) - T H & S HERE R M EALCAR THITregdTiEMAEA A TF TG
P o T B A SR AOMHC S BE A IFSAE (B AMS) , ANEAL ST 2 0 T VA T7 AE 5 AN R [ B
() K[y 3 A B A A0 IR U B, T 2RMHC R 2 22 5 1 & S92 PR RE IR HLA 1] J 7R
BAPLREE, AL T L. JiangZE N\, International immunology (|H %%
%) ,25(4) :235-246, (2013) X LEMHC-EE H B G W LF1E H & R piE 1553 3 S Pk
PR BREARGE G IEMIT B R A R BUR DL TR E E B G R R AL R R E B
U AR B A AS TEMHC-CARH 4t J5 8 1 1) Je s mT S (B 25 BUUR T B 5 S e MR e M B4 i
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(PR B I AT, B3 20 A5 A AEMS R 77 A 55 [ 2% ) IR, P 3 2% e o i 1 )R e 1 v A
o, RE AL 15230 . Owens %5 N, Annals of neurology (f1Z& 24 %) ,65 (60) :
639-649,2009;ChastreZs \ ,New England Journal of Medicine GHroetg 2PE2:24E)
374 (15) :1495-1496,2016;HousleyZ: A\ ,Clinical Immunology (lGRGHIZE%) ,161 (1) :51-
58,2015;Larman®: N\ ,2013. Journal of autoimmunity (H &% & 4%E) ,43:1-9,2013. 40
FPUREE AL EMIC, 2R J5 7 57 HEMHC-CARYE A RIE , M2 /E A Tregal CTL , H AN AT HR 4 &
) G B A U A B e 2 S P S 38 55 W R B A Dy By AN A e 1% MHC-CAR - THI
Treg 40 i) BB R e HERF AR 1) — 40

[0061] A HBIPUEIK AT LLE S5 B SRR B PR R B flinz 52k
AR A4 ) i T I B B 1 (MBP) 8 58 T 2D 2R T Joit 4 P A% e 1 (MOG) A e 1 I o i 1 I
(PLP) , Z 5 TRYBE PRJp () 1R &5 3 PN IR IR W (GAD) , 2 5 M T 4 RA) 1)K ER
Hlg, DL FRIPEFENES B PUEKTT LR 52 5 5 &4 R A Sdui s
J5£ [R) 5 (40 95 SR AR i 1 1 A BB, BT s D AR B 10 497 a9 25 B B B 1 o IR R 1 e 5 A A e e
I o R PR TR B o 4 SR 75 22, B IR AT A CE iR 2 1) JtR iR H el iR [ v By, T i
PR 1 B 45 B A ST IR FIMHC-CARFIMHCER 43 o ZE B AT TH RARIR S N (2 EMHCTT AN 2
MHC-CARFIMHCER3) , X FE LR 85 B /MHCE & W)l ow [ BB B LA ™= A2 B 5 fiddk T
B F R RIEE R R P T gGHE R MR K ¥ (Jin%s N ,Proceedings of the
National Academy of Sciences (EZEF}FFFET]) , 111 (10) :3787-3792,2014) Prigi s 4
AL (Tanimura%s A ,Blood (LK) , 125 (18) :2835-2844,2015) A K M3/~ (Tanimuras
N ,Placenta (Jfi#¥) ,46:108,2016) HHfIB2- ¥ 1 1. H B G 14 il v 85 (1 o3l AU
(Hamano%§ , ALVEOLAR MACROPHAGE BIOLOGY (Jffiyfd = W 4 o A4E 41 %%) B32:A3147-A3147,
2016) FIGM-CSF « H= 8 X\ ) % 2 e ¥ (Arase® N, Journal of Dermatological
Science (ikFI2E 42 &) ,84 (1) :e87,2016) FIEMEE F £ M % I HE L A YEE Hiwa
N, Arthritis&Rheumatology (575 & 5 XIRJH) ,69 (10) :2069-2080,2017) ,HLASM FH]
F M R UA A — 5 0L B R T 2 R R /HLAR &V B Bk 6l KA.

[0062]  FHT AL iR FIMHC-CARFI HL IR K AT & 2 2 20 = B R hk 1t , B JR 22 3 1) a4
St KPR E R Y EMHC TRE 7 L EE N, PUE KA DL 2 8- 10 2 R R K . X
FERI R DOR 78 3 FL G MHC T80 1 B IR & A 67 i o EMHC 1128350 25 3[R FH 1 40 5 Bk T
B, & 15- 24N " RV A B 2 2 PR R A 2K, BURMHC I 287 TP R -4 &
TEPR N FT I, A 1R T B AN I PR -2 G B s e —im ok . 2 5 3 S it
POREMIMHC T 253 T T T PR - 45 SR v &8 7R 5238 (1, A = 3 & 1) PR
HEH BB AR, JiangZE N\, International immunology ([EPRGE2¥) |25 (4) 1235-246,
2013,

[0063] 7S, AMBPH Fy B T #4 8 A S BT ik BIMHC—CAR o AMBPH 7~ 151 14 28 2L 1R
JFHAE T H$E L -

MASQERPSORHGEAXYLATASTMDOHARHGE LEPRHEDTGLLDS LGREFGGDRGAPERGSGRVPWLXZGRSPL

PSHARSQZGLUNMY XDSHHPARTAHYGSLPQESHGRTQDENSVVHEFENIVITPRTPZZ5CGKGRELSLER

[0064]

FOWGARGORPGFGYGGRASDYXSAHKGFKGVDAQGTLSKI FKLGGRDSRSGSPMARRHHHEHE (SEQ ID NO:

1)
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[0065]

[0066]

[0067]
[0068]
[0069]
[0070]

I PEMBP L JE R B FE (HANR

GSKYLATASTMDHARHGEFLPRHRDTGILDSIGREFGGDRG (SEQ ID NG: 2},
3

KYLATASTMDHARHGFLPRH (SEQ ID NO: 3), ATASTMDHARHGEFLPRHRDTGIL(SEQ ID NO: 4},

. e,

RDTGILDSIGRFFGGDRGAP (SEQ ID NO: 5}, IGREFGGDRGAPKRGSGKDSHHEARTAHY (SEQ ID
NO: 8}, APKRGSGRDSHHAARTAHY (SEQ ID NO: 7), GSGHKDSHHPARTAHYGSLPQ(SEQ 1D NO:

8), HHPARTAHYGSLEQKSHGR({SEQ ID NO: 9), HAARTAHYGSLPOKSQGHR{SEQ ID NC: 10},

9]

LPQKSHGRTQDENPVVHF (SEQ ID NO: 11}, PQDENPVVHFFXNIVTPRTP(SEQ ID NO: 12},

TODENPVVHEFFKNIVTPRTP (SEQ LD NO: 13), QODENPVVHEFENIVITPRITZ (SEQ 1D NO: 14},
DENPVVHEFENIVTPRTPP (85Q ID NO: 15), ENPVVHFFRNIVTPR(3EQ ID NO: 16},

ENPVVHFFRNIVTPRTE (SEQ ID NG: 17}, ENPVVHEFKNIVTP(SEC ID NO: 18},
NEPVVHFEEKNLIVTPRTEPRPSQ(SEQ LD NO: 19), VVHEFKNIVIPRT (SEQ ID NO: 20}

i

VVHFFENIVTPRTEPPESQGK (S3EQ ID NO: 21), KNIVTPRTPPPSQGKGRGL(SEQ ID NO: 22},
DPSOGKGRGLSLSRFSWGAE (SEQ ID NO: 23), GKGRGLSLSRFSWGAEGQORP(SEQ ID NO: 24},
LSRFSWGAKGQRPGFGYGG (SEQ LD NO: 25), QORPGEGYGGRASDYKSAHX(SEQ 1D NO: 28],
ASDYKSAHKGFKGVDAQGT (SEQ ID NO: 27), FKGVDAQGTLSKIFKLGGR(SEC ID NO: 28),
VDAQGTLSKIFKLGGRDSRS (SEQ ID NO: 29), and SKIFXLGGRDSRSGSEMARR(SEQ ID NO:
30).

HmtSEQ 1D NO: 15HIMBPHL R AR Zn B AZ BR e B AE T T $ 4t

GATGAGAATCCCGTGGETTCATT

TTTARGAACATCGTCACACCGCGCACCCCACCTE (SEQ ID NO: 411)
HAKRSZ A5, FEMBP1 3-32 MBP89-101 MBP83-99 .MBP111-1298MBP146-170.
N BEE R 20 58 i 4 o pE £ (3 2 A IR B SR BE T A S8 B i s B

SR Y HIE TRt -

[0071]

[0072]

[0073]
[0074]

[0075]

[0076]

5 B N2 its )
>CAAL2617 . 1 &M /D e i dn b iz 3 [ ]
PSLPSCLCSFLLLLLLOVSSSYAGOFRVIGPRHE IRALVGDEVELPCRI SEGKNATGMEVGWYREEF SR
VVHLYRENGEDQDGDOAPEYRGRTE ROALGEGEVTLRIRNVRES GGFTCFFRIDHSY QL AMELKVEDPEYW
VSPGVLVLLAVLPVLLLO LI IVGLY FLCLOY ALRCGKLRAS L ENLHRTEDPHELRVECWKLTLFVIVEVLGPLVALL
ICYNWLHRRLAGOQFLEELRNFE (SEC ID NO: 31)

TR TEMOGHT JE K A FEMOG 1-208MOG35-55 6
>AAA60117 . 18R A AR Fids A i (& ]

MGLLECCARCLVGAPFASLVATGLCFFGVALFCGCGHEALTGTEKLIETYFSKNYODYEYLINVIHAFQYVIYGT
ASFFFLYGALLLAZGEYTTGAVROIFGDY CGKGLSATVTGGOXGRGSRGOHOAHS LERVCTCLGKWLGHED
REEVGITYALTVVWLLVEACSAVEVY LYFNTWTTCOS TAFPSKTSAS LGS LCADARMYGVLPWNAFPEGRVCGSNLL

SICKTAEFOMTFHLEIAAFVGAAATLVS LLTEMIAATYNFAVLKIMGRGTKE (38Q ID NO: 32)

PLPH 7= ) VR BT I A B R R 28 AR AR 5 1 . 8 sl B 6 PLP139-151 (4) B

PLP178-191.

[0077]

[0078]

[0079]

>AAH93045 . 1 BEREARAHCHE ST 1 [ ]

MIFLTALZLFWIMI SASRGGHWGAWMP S S I SAFEGTCVRI PCRIFDFPDELREAVVHEVHYFNSEY ZKNYPRPVYVEK
SRTOVVHESFOGRSRLLGDLGLENCTLLLSNVS PELGGRYYFRGDLGGYNCYTEFSEHSVLDIVNTENIVVEEEVY
AGTEVEVSCMVPDNCPELRPELSWLGHEGLGEPAVLGRLREDEGTWVQVSLLHEVEPTREANGHRLGCQASEFENTT
LOFEGYASMDVEYPPVIVEMNSSVEAIEGSHVS LLCGADSNEPPLLTWMRDGT VLREAVAES LE [ i
GVYACLAENAYGODNRTVGLEVMYAPWKPTVNGTMVAVEC SILCSTOSNPDPILTIE X
QLELPAVSPEDDGEYWCVAENQYGORATAFNLSVEFAPVLLLE! 3 SNPEESVAFELPSREN
VIVNESEREFVY SERSGLYVL TS ILTLRGOAQAPPRVICTARNLYGAXSLELPFOGAHRLMWAK IGPVGAVVAEAL
LIAIVCYITQCTRRKENVTESPSFSAGDNPEPVLESSDFRISGAPEKYESKEVSTLESH (SEQ ID NG: 33)

TR T SHEE SRR AN R BITE B SR
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CN 111373031 A i ER 10/80 71
[0080] 221 4 4 B4 Gl PRI 1) 1 4 5
HEHE %eneBank B R | MR E SRR
Z 0K B F Al AAH28311.1 REF
R PR gpl00 AAC60634.1 BEF
REMNME A pmel NP 001186983.1 | K7
RN RR B R Ak NP 002377.4 BEFE
EAEREL AAA65582.1 REF
il R 3 Sl NP_954986.2 BEF
TEMEE A4 FE NP_000475.1 e R % i B
ML TP 2 K524 1 NP _004615.2 ook PR 28
WEREA 2 CAA57360.1 ouf L PR AR RE 46
[ Sk B ART03999.1 ouf PR HE 6
REEARREZLEA NP_001126.3 ouf L PR FE
B-2-FEHH 1 NP_000033.2 Pk E Lk G 1E
M & AT AAA26918.1 N e
K ZEA ACL51127.1 PR LR S e
K[E R 21-B LG NP_000491.4 H & G AR AR
[0081] K EE 17-a-F210EE/17,20 2fRE NP_000093.1 H & M AR A
Pz 4 ATP i o 5% AAB50172.1 EEE R AP
iz ATP i g AAA35987.1 [ B e ek B 4
M & P450 2D6 ABB77909.1 5 s M4
HRHZEA S35630 B & B R
O- R 22 & R RN A(Sec) i 4% F5 Hiy NP_058651.3 EEE RSP
2 MR PE B O 2 Ak ABB58308.1 H & I 5%
e Ik S-E ALl CAA48637.1 B & R %
MiEMmEN 8 AAB18966.1 B & GBI R
M E AAA26918.1 H & RO LR
WIEREE -7 NP_000248.2 H & RO
CHVIUVIEREE (425 1 AAF91089.1 EEE R3NP
CHVPUVIEREE (1 4556 2 AAA91832.1 EEEE RSN P
LAY E A NP_005150.1 EECE RIS i
WA E A 1 AC14461.1 H 5 G PE O L2
FOIR i A il AAA61217.2 1 £ Go 2 PE R R 9%
e HUR IR 3 52 4K AAB23390.2 EES A LRNET
FOAR IR ER B NP_003226.4 H £ g% PR K

16



" BB B

CN 111373031 A 11/80 7T
S-PLEK AL R B NP_000532.2 F S G 28 1A 2 B 4%
LAMP2 AAB67314.1 ] 5 s PE I %

TRE A AAA59863.1 B & s P E %
RN 2= NP_002768.3 H 5 e Pk A %
o-ZREAE AFX69628.1 JIE R
HEA-BEABN y- B 2R 2 NP _004604.2 JE B
75k y B RER R H ADP95479.1 NI
vyl KRERHER AFM77738.1 JI& F 95
e B 1 -3-FF ADA62372.1 AR A
Bl LR e il ANR93567.1 RN
LR KA 60 kDa K T NP_002147.2 i 2 B IR
P& 1 UO-44D NP _002147.2 5 % B
GM-CSF AAA52578.1 o A GO
Ji e b - 5 5 D NP_001032.2 5 2 B I
2 ok H RS S AL A 2 NP _002074.2 v B B W
60 kDa FE1E % 2 ARX70571.1 5 P R IR
JRAR AR (1 2 NP_001493.2 5 P I
60 kDa fF1H % 2 OMH58317.1 RSN
AR AR S EAW67976.1 5 T B I
AhpC ETZ42359.1 7 A G
=45 B4 24k 2 NP 062813.2 B B IR
i, B LAk - ABIER-DNA 45581 4 | NP_001264.2 B
v D SLAG I -IEERE-DNA 4568 E 3 | NP_001005273.1 | BE L%
[0082] B-1 1 FHREHAEZ A NP_000675.1 ok AL IR
B 2 R R 7 A M2 NP_001006633.1 | § 5k AL LA
JB I a-3(IV) ik CAA56335.1 o FE A LR A fiE
(i HR B R 52 4k AAB23390.2 b 8 R K
FOR IR S A 1 AAA61217.2 1% 55 % IO
FUDR IR ER B CAA29104.1 & 8 K W
7 BRI R 2 NP_000809.1 B R I
TSHR &1 AAI27629.1 1% 5 % [
HROR R S P il AAA61217.2 A HAR iR 9%
FROR B ER B CAA29104.1 WA AR I 98
FRCR Mo s R 24k AAI41971.1 RN
i B 2 AAA59172.1 A% I BT
L S AAAS59452.1 Ik MUBE
BIEN B-3 NP_000203.2 925 1 L /)N ek 2 AP 5 9
BIPE A o-llb NP_000410.2 G2 P LN Dk 2> 5
1 /NRBE A Tba 5 NP_000164.5 G2 PR I N k> M 5
1L /N B 2 A 1T AAAS52600.1 A 325 P L /N ek 2 A 5 9
ML/ A R AAB03393.1 G PR LR k2D 5
1y Ak AAA59452.1 B 8 2R AU PR
NG A2 NP 000919.1 HEAE 1 %
il e A AAC41944.1 Z KRR
A e B 1 P R R AAAS59656.1 Z KRR
i e M 2> R 8 IR 41 L 2 1 CAA52617.1 % R YERELL
EB i #AZ P 1 QIHVF7.1 % RAER

17



CN 111373031 A W B P 12/80 71
DNA &g 1 Tk AMDS2168.1 Z R PR
2' 3-FOR-Z AR 3-WERR R AAB24298.2 2 RIER
/U5 J ol £4H I i i 7 1 AAA59970.1 % R IR
7K IE K -4 AAH22286.1 Z RAPEREL
LB EA | NP_001092.1 Z RPERE
5 el R A SR KRR EUA400986.1 Z R PERL
E4 S P28 YP 002640224.1 | &ML
# 4 BOLFI AIE89051.1 2 RAkRE{L
w5 A DR R AAH93045.1 Z KRR
R R NP_006746.1 % R AVEREL
] (15 AR il CCP46656.1 % RAERRL
Claudin-11 NP_005593.2 % % PEREAY,
TR ZE B AAC41702.1 L Ry
o-fm A B 4t ACA05949.1 % REREL
WEEAE AAB59518.1 2 RAPEREL
EB Wi #:1Z% 15 6 AAA45895.1 Z RAPEREL
e G E [ BZLF1 BAP94413.1 Z R PERE
1 #5% % ALB07770.1 Z RIER
1 S100-B NP _006263.1 Z R YL
DNA &g fb 7.k SCL76875.1 Z R PER
=4y Kl 3L ULLS SCL76864.1 2 R
i -3 - W R A CAA25833.1 Z RIER
o-J B0 AR CAA34360.1 % RAEREL

[0083] P2 2252 2 ik NP_006149.2 %2 R PEREAL
HEHEA 43 AAAS2131.1 2 R
P2 h 2 fik NP_005373.2 % R YRR
POTE 48 A 45 HI K el i 1 NP_001264335.1 | £ kPEAiL
2R itk 60 kDa #Kk 50 K ( NP_002147.2 Z R PERAL
EB Ji 2 i fst 3 BAP94411.1 Z KIER
HE5E 19 HTLV-1 F1256 P 751 CAA34646.1 2 R PRI
JBE I i AT SRR 7 B AAB22581.1 e quxT L1
R H 55 A A /R 1 67 B A S il OPA62825.1 2 R PR
IKFEE L2 P36745.1 % % PR AL,
N- Z [k i iy B o 2k -L- 75 &0 R Ik i il | KIX84070.1 %2 R R
CwlH
ATP UZYE N 1) B3 4080E 10 NP_002232.2 Z KPR
mRNA #i ! [F 1 ICP27 [F &4 YP_401659.1 2 RAERE{L
P RS2 A 2 o NP _001034612.1 | SEFEALA S
T RELRaR 5% 4 I 26k y NP_005190.4 HIENLE S
PR RS2 A Y 2 & NP_000742.1 HENLL
LT R SZ A4 2 € NP_000071.1 FIEALE
B WL SZ A4 AAB95158.1 FIENLL JJ-MUSC
KIEEE A 4 AAH22286.1 PR
- Rz EA NP_000336.1 14 A% ECO
DNA R & A 1 SBO07788.1 14 A% ECH
MRk OB -3 NP 001935.2 KA
JB 5 a- 1(XVIDE NP _000485.3 F i

18



CN 111373031 A W B P 13/80 71
Mrkiiz CobE SR H-1 NP _001933.2 FeHa
BRI 2 NP_000809.1 AT SBE PR i
e FitA 60 kDa K 7 B NP_002147.2 GBS A3
i % AAA59172.1 T B B
Jik & 2[R R R 2 NP_001035835.1 | A oei R 5
i S A0 U NP_002837.1 TSR bE R
A ot L S S ) R SR R | NP_001922.2 JE R A AR - - fsE A,
Rk Sk 2 R R A
A B M A R R S ) A B & | OAF98393.1 J5 R P DR - A,
Rk Sk 2 R R 4
2-FRIR R AR E &0 & B | WP_032229692.1 | Ji Ak PERH M Al 4L
AR R T S DR T A 4 )y
I T PR 1L il AACI8079.1 Ji R A P AT AL,
ZALMEE A 210 NP 079199.2 i R A P AT AL
UL R i 2 il AAD32214.1 J5 2 R A
A R 5k AL B AAAT4886.1 Ji R PR BR P A,
e A BAA14329.1 Ji R PR BRIP4,
¥ H SR Sp-100 NP_001073860.1 | J&i % P AH M FAEAL,
LRI 2-BH R MR AR E S0 — | NP_001924.2 J5 R PR RE P A,
S0 o PR R R R S A ok s R AL o)

AL p62 AAA59990.1 J5UR AR RR P AT 4,
M H AT AAA26918.1 R
MM TR E S 16 NP_005548.2 R

[0084] MEE MRS 17 NP_000413.1 R
ADAMTS-FEEE 5 NP_998769.2 R
S BE ) AHF70996.1 R S
M EF 8 A5 o b AAI01936.1 BRI
BEEA NP 003371.2 HRE R R
PELBNE A e B A Al26408.1 HRIEWRTTR
M & CAM31002.1 TR I A
UIERE A-2 NP_060004.3 JRE
W4T 2 1R B e AAI06761.1 R RTT K
W E A NP_003371.2 R FAT R
H IR T (1gG) AAH73766.1 FRIEHERAT R
1 %1 B -6- T BR  AL i ARJ36701.1 FKRIBHERIT R
IR a-1(I1)%5E NP_001835.3 KRBT R
275 A o 5 AAI01936.1 FKRIBHERAT R
o- I A CAA34360.1 KRBTSR R
PSR Il A A AAAB6934.1 PRI T 4
] 22 A G NP_002007.1 FRIBHE AT R
REEAREZLEA NP_001126.3 FERIBHE AT
MBI R Sm DI NP_008869.1 FRIBHE AT A
Ppi AR L23a AAB17510.1 KRB
60 kDa f}A % 2 OMHS58317.1 P R STT 4
Sz NS & 1 BZLF1 BAP94413.1 R &
EB i #EAZ PR 1 YP 401677.1 KRBT R
&4 % (1 Dnal EDV64758.1 KRBT R
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CN 111373031 A W B P 14/80 7T
R kifk 60 kDa Bk R E A NP_002147.2 KRR &
H SeRiE-3-FEER A 1 NP 001267.2 H RIS %
mRNA % H K7 ICP27 [l &4 YP 401659.1 FKIREE T %
ML R AAC50992.1 KRBT, HIER
H 1 BOLF1 AIE89051.1 FREIBPEXTT %, 4hiE
22 RifR 60 kDa VA i H (A NP_002147.2 FPRIBPERTT 4, 2
T3 DNA &5 HA BAX36606.1 KRR %, ShiE
R AT B 3 NP _476429.2 KRBT, S
JEAFAEER A | BADI16739.1 KRBT R,
e g R NP_002151.2 KRG R, hE
) 7 R IE R -1 AT E A NP_002413.1 FKRIBTERTT %, HhE
VFa) o 2 5 il NP_002412.1 KRB IERTT %, HhE
Ospa CAA32579.1 KRB PERTT 4, S
SRR o-L NP_002200.2 KRB PERTT 4, S
DNA b 54 1 NP_003277.1 T B2 9/ FR R AR
HE A H3-FER RN A NP _001800.1 Tl 17 995 1 R e Ak R4 0
NEFEE A Sm DI NP_008869.1 Tl Kz 995/ 2 GE Mk R AL
FEHELRESYEB NP_001801.1 Tl R 95/ Z G Mk R AL
E3 iZ & (7% ¥ TRIM21 NP 003132.2 T R 9/ R G Mk R AL
EB F#E %P 1 YP 401677.1 T B2 9/ 2 M R AL
U11/U12 snRNP Q6IEGO Tl 152 g/ 3 M R AL
rRNA 2'-O-F BF R AT 4 NP 001427.2 Tl 17 9/ Z A Mk R AL
Vo R P A L p25 NP_060263.2 Tl R 95/ Z G Mk R AL

[0085] 60 kDa SS-A/Ro #FitZE A NP_001166995.1 | HrHEMAS [RERG1E
M La 2R NP_003133.1 WrHR RS AS RS T
E3 7 % -5 HERE TRIM21 NP 003132.2 TR FA6 R4 & 1E
B 2 BERE A AR M3 NP_000731.1 WrHR R AS IR A HE
MR E A Sm DI NP_008869.1 WrHR RS AS IR HE
Ul /MR EA A NP _004587.1 WrHR RS IREZETE
52 11 HTLV-1 126 N JEFF ) CAA34646.1 W HR AR AS IREE B TE
5 o 2 AAB51176.1 WrHR A4 IREEETE
MmELE A o, AEA4000 1 NP_001123910.1 | JrHBK&AE KL & 1T
B-T i B AAB59507.1 7 6 A EC B B
2 ELES2AA 1 NP _000785.1 VG A ECHE B
2 STk 2 NP_000786.1 VUG R EC R T
60 kDa SS-A/Ro #Z#itZ E 1 NP_001166995.1 | R&GVEABERIE
MEHFIZE A Sm DI NP_008869.1 RGN PRI
Ul /MMZZFIZE A 70 kDa NP 003080.2 REGVE BRI
HRFZGHE A 2-A AAC17488.1 RGNV PRI
MR EAMCER B # B NP_937859.1 RV
MNEEFIZEAMEEAN NP _001336393.1 | RGPk BERIE
E3 ¥7 - H R TRIM21 NP_003132.2 RGP BRE
EB Wi PR 1 YP_401677.1 ARG pIE
Ul /MEEFEER C NP_003084.1 RGN PRI
NHP2-FEEE A | NP 001003796 RV BRI
60S WEPERZ BB 1 P2 XP_805182.1 RV
HEA HL4 NP_005312.1 RGP RIE
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CN 111373031 A " O B 15/80 T
BRI 2 NP_000809.1 1 BUBE R
i B %% AAA59172.1 1 RUHE bR g
i & £ B NP_002837.1 1 R PR
WEHE 6- MR 2 NP_066999.1 1 RUHH PRI
#pifk 60 kDa #K e AAH02676.1 1 BOHE PRI
SEi BN 8 AAP44332.1 L B0 bR
g & K IR Fh Y 2 NP 001035835.1 | 1 %0 b
ERHZEN AAX23962.1 1 BUBE R
Jg: S e FE 2 IR NP _000406.1 1 RS BRI
MEEE ALB07770.1 1 BRE PR
Jig 5 E K RE 2 IR NP_000406.1 2 RUHE PR
[0086] Pz 8 AAP44332.1 2 RUHE PR
JHRMR S AR 2 NP _001493.2 WS A
GM-CSF AAA52578.1 B TE G 4
o el S NP_002768.3 e g 4
VI B R E A AAA96439.1 M4 g 4
MR | PMEL NP _001186983.1 | {3z
RRIRGH IR 2K 1 NP _005288.3 1R
%z AR 3- 5L Sl NP 954986.2 £ 98 X
i Bo il NP 000363.1 1R
L-% (60 3 HAR 53 i il NP_001913.2 1A
TrpCl NP _001238774.1 | [ %,
ol oS NP_002768.3 548 20 X A 2 il 9
JiE JEL a- 1 (1156 NP_001835.3 3% 290 S PR 2 e 9
[0087]  FER242AL 15 H B G g% MR eRE 8 A OC T HLAFI AP, B FE R B 1B LT
HLABGHLAR) — H853 & B8 38 e S P ) ARANT A B S A 12 A BIG UL 375 25 55 [ o oA 117 S8 38 1) v 0
[0088] 2.1 W 5 H B G B AH S HLAZE B RO 28
WU HLA 1126 [HW I [0 HLA %W T AHSCH B G P
M35 % ARk [ iR | KARHA
DR (ffy) DRBI*04): [DRB1*04:01: A2 (B, A*02) | A*02:
F1 DRS (it DRB1*11; A*02:01; |
[0089]  |prBi*11 A1 il Al B
DRB1*12) DRBI1*11:04 B*07:02
;2? e Bl /R MR ]
327 (s *27:02: {qm o b PSRy 28
Be2701-2759); |B*27.05. | ALl PEFFRER
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CN 111373031 A " O B 16/80 T
B40 (Hiin B*40:01:
B*40); B*52;
B27-B40. Hl A1
B7 (@l B*07) {B~38
DR7 (il DRBI*09: , G 0 Ao
DRBI*G701-0705),  [DRB1*0S:01; Ul & ik
DR4; DR5S; Al DRB1#04;
DR12 (film DRB1#04:05;
DRBI*1200-3 Hl Al
DREI*1206) DREI*14
DR17 (i DRBI*03-01. ; P
DRBI*0301 Al DRBI1*04: I H 5 Gk W LR 5
DRBI*0304): DR4:  [DRBI*04:04
DR4/DR3;
DQ2 (Fln
DOB1#02); HI DOS
(Bl DOQB1*6202)
DR2 (Bt DRBI*15 . ,
3 DRSI H SRl R
DR4: DRS:
DR2DR4; A
DR4/DRS
DRBI* (301 P
DRB3*01:01; H S GBI R
DRBI*04:01:
DRB1*#04:05,
[0090] DRB1#07; Hl
DRBI*13:01
DR7; DR4; DRB #0409, oy
DR11 (B DRBI*07; M A S Rt 5
DRBI*1101 5 DRB1*04
DRBI*1110);
DR3 (i DRB1#03);
Al
DR11-DQ7.5
B27: A¥29:02: ,
i e p £ G 38 P 7 4 S ¢
A*29). Hl B=57:01
B51 (
B51)
D2 DOY, DQAI* 0501/
DRI12-DQ7.5: Hl  |DQB1*02:01: LR
DR7-DQ22 DQA1*03/DQ
B1*03:02: I
DQA1*0505/
DQBAL*0301
DRI (0 DRBI#01):|DRBI*07.  |B27
Al DR3 DRBI*01:03; Eg L
DRBI*G301;
DRB1*0302;
Al
DRB3*(301/D
RB1*1302
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CN 111373031 A 17/80 T
DRBI*0301; WL
Al
DRB1*(302 5
DR4 DRBI*(302 J kR AR
DR2 BE (#ln B*08) reg iy sl gﬂﬂ] E&%‘%%?E
DR17:DR32 (s |[DRBI*03:01. R K W
DR83%). Hl DR7 DRB1*04:01;
DRB3*01; Ml
DRB3*(202
DR3; Hl DKS MY A BRI %
DR+ bRl RN R R Y
DR3; DR Al T 5 2 T s
DR3/DR4
DR3 DRBI*(1:02 Hﬁf{{'g';jﬁ
DR2: DR13 (#lim DRBI*15:01; [A3 (A*03). Al 2 R AL
DRBI#1505-5 1 DRBI*15:01/ |B7
DRBI*1507); Hl DRBI*15:01;
DR33 (DRB4*) DRBI1*15:01/
DRB5*G1:01;
DRBI*15;
DRBS*{(1:01;
DPw2,
DRB1*04:01,
[0091] DRB1*04:04;
DPAT*0T:03/
DPB1¥02:01:
DPAL#01:03/
DPBI#04:01;
DOAT*0L:02/
DOQR1*05:02;
DOBI*06G; Al
.............................................. DQB1*06:02
DR17; DR3; Hl DR7 |DRBI*03:01 HRENLTG
DR14-DOS HUREWLG /3-MUSC
DR3 PN B2
DR 535 % etk I A& (S
DR4; HI DRo DRBI*01:01; K i
Al
DRB1*04:02
DR3; DR4; Al DRBI*03:01; 1T BB bR
DR3DR4 DRBI*04:01:
Al
DRBI*03:01/*
04:01
DRS (il DRBI*0801: T2 AP IE 4 T AL,
DRBI#0801-*0807 Al
Al DRB1*0810- DRB1*(803
*(%12)
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CN 111373031 A

" BB B

18/80 71

[0092]

DRBI*0102

(C*06:02 H
C*06°03)

B16 (P B33
HI B39):

B17 il B57
Al B3y, B27,
B39 (i1l
B*39) HI
Cwé

R R

DR7

AR

DR4; DR4-DOR;
DR1; DRI2; I
DRI im
DRBI*0302 Al
DRBI*0303)

DRBI*0101;
DRE{*01:02;
DRE04:01;
DRBI*04:02;
DRB*04:03;
DRB1*04:04,
DREB1*04:05;
DREBI04:06;
DRBI*04:07;
DRBI*04:08;
DRBI*04:09;
DREBI*4:106;
DRBI*04:11:
DRBI*04:12:
DRB!*(M.;}I!;
X1 EiR

A,

DREBI*01:.01/*

(4:04; H1

DRBI*(1:01*

04:91

RMRAERTT R

DR4. DR5:
DR14 (it
DRBI1*1401-%1408
M DRBi*1410-
#1408), Ml DRIS

DRBIF04:01:
DRB1#04:04.
DRBI*04:05:
DRB1*14:02,
Hi

DRBI*12:0]

RIMEHERTIR, HOFE

DR5; Hl DR1i

DRBI*04:0,
DRBI*10:01;
Al
DRBI*{1:02

RNEEYERTI R, KW

DR11; Al DRS

DRBI1*11:04

(7 > 4F)

DRS

DRB1#12:01

B33

RRWFERTTR, WRE

I

DRS

DOQBI*05:01:
DRBI*11;

DRBI1%11:04;
DRBIF15:02:
DRB1¥13:02;
DRBI*04:006,

18 B2/ Z G e AL

DRBI*03
DRBI*15;

MR AR K2R 5 1
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DRE1*15:01

DR1 1349 (ki V2 W 0 S P T
BF49y

DRI Al DR33- DRB1*03:01; ROGVEA ARG

DR7 DRB1*15:01;

DRBEI*(4:02;
DRBI*04:03;
DRB1*U4:06;
DRBI1*11:01;
Al
DRB3¥(5:01 —
DR3 DRB1*03:02; 1 A9k bR
[0093] DRBI*04;
DRBI*04:01;
DRB1*04:02;
DRB1*04:05;
DRBI*3:01L:

DRBI*(5:.01/

DRB1*04:01
DRA 2 RUBE PR
DR [%Em*m:m; B27 TR T

DRBI%15:02

DRBI*07:01 A*G201 | RN

DPBI*04 EF AR T

[0094]  7FE — LS 7 R, AR SCE BT E K S HLA-DR* 1501 AH 5 , 4] anGAD Jik

TYETAPVFVLLFYVTLKKMR (SEQ ID NO:34) (Z5T8BERIH) - 3CH H FIMBPRE PR FIMPP Ak

(Z5M9)

LLECCARCLVGAPFASLY ATGLCFFGVALFC (SEQ ID NO: 35).
LYGAPFASLVATGLCFFGVA (SEQ ID NO: 36).
FOGVALFCGCEVEALTGTEKLIETYFSKNYQD (SEQ 1D NO: 37),
LFCGCGHEALTGTEKLIETY (SEQ 1D NO: 38), TGTEKLIETYFSKNYQDYEY (SEQ ID
NO: 39). TGTEKLIETYFSKNYQDYEYL (SEQ ID NO- 40),

[0095] YEFSKNYQDYEYLINVIHAFQYVIYGTASFFFL (SEQ 1D NO: 41),
GTASFFFLYGALLLAYGFYTTGAVRQIFGDYK (SEQ 1D NO: 42),
LYGALLLAEGFYTTGAVROI (SEQ ID NO: 43). FYYTTGAVRQIFGDYKTTICG (SEQ
ID NO: 44), AVROIFGDYKTTICGKGLSATV (SEQ 1D NO: 45},
ROIFGDYKTTCGKGLSATVTGGQKGRGSRGQ (SEQ 1D NO: 46),
KGLSATVTGGQKGRGYRGQH (SEQ ID NO: 47).
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CKGRGSRGOHQAHSLERVCH (SEQ 1D NO: 48),
KGRGSRGQHQAHSLERVCHCLGCWLGHPDKFV (SEQ ID NO: 49),
LGHPDKFVGITYALTVVWLLVFACSAVPVYIY (SEQ ID NO: 50),
SAVPVYIYFNTWTTCOSIAAPCKTSASIGTLC (SEQ 1D NO: 513,
AVPVYIYFNTWTTCQSIAFP (SEQ ID NO: 52).

[0096] WTTCQSIAFPSKTSASIGSL (SEQ D NO: 53),
SASIGTLCADARMYGVLPWNAFFGRKYCGSNLL (SEQ D NO: 34),
KVCGSNLLSICKTAEFQMTFHLFIAAFVGAAA (SEQ ID NO: 55).
AAFVGAAATLVSLLTFMIAATYNFAVLKLMGR (SEQ ID NO: 56).
MIAATYNFAVLKLMGRGTKF (SEQ 1D NQO: 57).

MAATYNFAVLEKLMGRFTKF (SEQ 1D NO: 58)

[0097]  fE—2LSytiJ7 R, R IR ECHT I 22 IR A8 e e PR R AT 1 R R T 28 35 BIMHC .

Bian, = A5 AT 2 W BB B B G 1 I RE AR 8 0 1 B 1 . BRI 12K (HLA-ALBFIC)

A1 2% (HLA-DRDQ-DP) X 35 m] 4t 73 Y , X LA 1T DA 7=y 40 e 22 48 FHDNAI 7 iE 4T H 552

P& E (www.ebi.ac.uk/ipd/imgt/hla/) L. A H S %% S 51 amib i B Ik

AT ZEMHC AT A 1% E %5 5E o O A1 -5 47 8 B B 2 Mo i AH OC B IS E8 mT AR 2% . 2 L 45

n, FRFN2 3 T e s UE B PR T2 IE (Tedb.org/) FIER 1T B € . 1] B @ UL &

HHE S H5H SR RIMACH) — AN ALK (cbs.dtu.dk/services/NetMHC/BYcbs . dtu.dk/

services/NetMHCIT/) FlaE A # 4R O F T 2K) .

[0098]  MHEALMHC-CARTE i B BmRNA R 1] £ FH T+ £ 35 LU GE % 1 7] o 5L {4 9 2 40 P o > 12

11895 25 FH T 1 2% B AR Bk R A AR TR (CTLAT/ 8k Treg) , F v 5 52 AR B 40 U AE 1 40 &

AR5 AT iE e T, SR E A B R AR EAE R, B R AL E (T 50

JER A 8 A B 28 0 7 AR 4 A ELAE A Bl W R R L (BLZD R 0E) o

[0099] (o) JLHIEE T 1% Z 45 13

[0100] [ T 40 545 S5 VEAS 5 BRI A1 » 1 22 50 5 4T B 34 5 226 ) 38 DA A2 23E 401 e 4 7

G AFIAE I » DL B0 40 BRI R8N -4 FH o« AR ST I8 IMHC-CAR ] A5, 2 — /N Bl 2 AN LIS

AL FEE I AN A ST IR TE " LS 5 R 2R EAR AN N FE 57 F L

75 T 95 IO i 20 - R I A I 22 20— 5840 o AR ST IR MHC—CAR ) 3L U5 5 1%

A AT DL ok B LR B B M PUE 58 S 45, HR RS 5 MR B S s 4 A

SN, 451 A T2 i NK & e 200w PR 4 i g TR A 4

[0101] 1 ML (540 , S e 4R AR) A LS 5 % 5 S5 /38U v& 40 o] 75 5 20 P 3 hn i e

ARG AR DR 1100 77 A A0 i A W R IO BB 0 A S A7 AN/ B B B 4 o AT ART L S A3 1)

LA 5 A% T 45 A 30nT DLAE 25 F 78 A SC i FIMHC-CARM o FH Tk & 32 AR 1 HL 1 BAE

5t T S5 A I S AP AT DA L IR B R BS54 S A A I, B SL I B S A

BE T : B7/CD28 5 ) i £ (541, B7—1/CD80.B7-2/CD86 . B7-H1/PD-L1.B7-H2.CD28 .CTLA-

4.1C0S/CD278E4PD-1) ;s TNFlH K1) % i (1514, 4-1BB/TNFSF9/CD137 . 4-1BBHC {4/ TNFSF9 |

CD40/TNFRSF5.CD40f¢ {4 /TNFSF5 . DR3/TNFRSF25.0X40,/TNFRSF4 . 0X4 0t {4 / TNFSF4 5 TNF—

a) s LA HE 50 ¥, BIANFRBAIFKBF , H R VX AEAEERE € 29 70+ B O 75 S 3L (2
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b Ak 5 S Y S5 R SR ARMHC-CARKH R) < Wu%§ A, Science (%) , 350 (6258) :aab4077,
2015, 7E— LS 77 G v, SE AR AR M3 BUA5 54 5 5 A3 T P B 1 K 58 ) 5 X0
B2 (110, FIICD198RCD20-CAR) B 40 (1l , FHICS1-CARF/CS 1) 1A 32 1
[0102]  fE—LE1HHL 1, MHC-CARAJ &L 5 41 & (140, 2831) JLA A Hay 3k, Homl ok 5 AT
135 RS O Bk R ) 0 RSO 5 . 949 6145  CD28 +4- 1B CD28-+FRB. CD28 +FKBF 24~
1BB+FRB. 75 % &9 7E — L5 5245 b , MHC-CARAL 25 3 [ CD28 k) 3l ik 485 #9355, . 5k 5 4- 1 BBIY)
ST IR B R AR e S g S P A T R A Sk B, 3 T LK
MHC-CAR , 5 5k HT LU TS (I, MHCH #5482 3k) « T TZMHC-CAR , 457482 3k 1] LL PG

[0103]  7£—LEAHIL T , AT IR AOMHC-CAR KA A il AN A0 475 JE RIS 5 g g, B, HLw) 35
AL Gi B T I ITALEN BX R % 17925 L4040 , 3L LE T {58 1 4 45 TAL 46 sk ) 2844
M dEE & 751 (non—repeat) LAING R AT B FH I 106 5 7% 20 SE Tt , DA RGBS AT A2 E Noteh
B2 M 45K 5 B EMHC-CAR &2

[0104]  FH-F A ST A il [IMHC-CAR ) 71 4514 3 s s A 3 B FEAELAN PR T

[0105]  41BBJI Py 45 F 5k -

[0106] KRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGCEL (SEQ ID NC: 58)
[0107]  41BBeid A & ik -

[0108] PYKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCREPEEREGGCELaha (SEQ ID NO: 60)
[0109]  CD28HI Py 45 ¥4 5k -

[0110] RSKRSRGGHSDYMNMTPRRPGPTREEYGPYAPPRDFAAYRS {SEQ ID NO: 81)

[0111]  CD28efifd P 45 ¥y 35k :
[0112] l‘g_g:'é;SK':?S.'t‘%GGHSi.‘*'r'bfl‘.\EM"i‘{_"‘{{i'{‘:"i':}l’ri'fﬁ".}iH'r CRPYAPZRDFAAYRSaha (S2Q LD NQ: 62)
[0113] FRB:

EMWHEGLEEASRLYFGERNVEKGMFEVLEPLHAMMERGPOTLKETSENQAYGRDLMEAQEWCRXYMKSGNVED
LLOAWDLYYHVFRRI (SEQ ID NC: 83)

Atsr S
[0115]  FBP-&r#%:k.
(3588} 4—
[0116] EMWH EEASRLYFGERNVKGMFEVLEPLHAMMERGPQT LEETSFNQAY GRILMEAQEWCRKYMKSGNVY
EDLLOAWDLYYHVFRRI-{GSSS) s (8EQ ID NO: £4)
[0117]  FKRB:
GVOVETLSEPGDGRTFPKRGOTCVVHY TGMLEDGREFDSSRDRNEKPFXKFMLGRKOEVIRGWEEGVAOMSVGORAKLT
ISPDYAYGATGHPGIIPPHATLVFOVELLXLE (SEQ ID NO: 65)
Adse S
[0119]  FKBP—%r4%3k.:

[0114]

[0118]

[0120] GVQVE GDGRTFZRRGOTCVVHYTGMLEDGKKEDSSRDRNRKPFXFMLGKOEVIRGWEEGVAQMSVG

QRARLVISPDYAYGATGHPGIIPEPHATLVEDVELLKLE-{G55S): {SEQ 1D NO: 66)
[0121]  (d) JJiif5 51 T 45 ik
[0122] 0, &5 G 925 52 AR IS SR BRI 225 )5 (TTAM) (AT o] B ST S B 45 S 45 M3 ] B T i A
SCHTIR IR B 52 o QAR ST FHI 7 TTAM” 238 5 A7 E TRV 2 S 4 RIE 5 516 5
Iy F BRI WOR 7 B 1 2ET  12E P AT A 68N E B IR 4 I A B W R R Y
FIYxxL/T, Herp A xMS7 R AT AT R , 7= AR PR 57 25 7 YxxL/Tx (6-8) YxxL/T o fE— L85k
i, 405 TTAMI B R A5 5 4% 5 45 /32 CD3C I M Jif 45 5 4% S 45 Mg 38 . 7E — B8 5245 vhr , MHC—
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CARANEL, B JL B &5 A 38, LA B2 W A5 5 A% 52 465 A4 S i1y T 2 642 3K o 49 2, 5% T 1T 2RMHC-
CAR, 443 AT LA TS (B, MHCPY #B4323K) o 19 4%t TZRMHC-CAR , 5 22 3k 7T LA J& PG o 78— L6 45
BT, 73 T LU AHABANAELE , 491 W2 FE I s A 3 A A5 5 1 B 45 A3 AT A7 AE R S e 1
o

[0123]  7E— L8 St J7 S+, MHC-CAR W AN ELHE i 5345 5% 3 45 A48, 491 anCD3C I i i A5 5

& T 45 F 33 o IXFE 1) TECD3EMHC—CAR E A £ X 08 241 Jf 1y 4400 i) 2850 2 B 15 5 L A4 R A 1
Moisini%§ N\ ,The Journal of Immunology (4j%2¢4%:&) ,180(5) ,pp.3601-3611,

[0124] 78 FH42AL T 3% E CD3C IR 5V i S 45 5 45 S 45 13«

RVEFSRSADAPAYQOGONQLYNELNLGRREEY DVLDKRRGRDPEMGGKPRRENPQEGLYNELQKDEMAR

AYSELGMKGERRRGKGHDGLYQGL3TATKDTYDALHMUALPPR (SEQ ID NC: &7)

[0126]  fEF At TEE%XQCDBEE’JH@EE ;?ﬁé—ar *ﬁﬂiE’JTﬁJfﬁiﬁaﬁﬁJ

n;}\k TAAAGCTTTTCCCGAAGTGCGEAC

IMTGEEACCGACGUGAAGAGTACGA
AGGAAGAACCCACAAGAAGGCCT +h
ATGAAGGGTGAACGG, GGAGAGGHHJAuL;bACA’“GHFGGA’“

[0125]

ITATCAAGGATTGTCTACCGCAAC thht‘“ﬁ(“uvv

TATGACGCETTGECACATGCAGGCTCTCCCTCCGAGA (SEQ LD NO: 410)

[0127]

[0128] (&) H: béﬂﬁ;}»
[0129]  ASCAT IR [FIMHC-CAR v] AT 1k Hi it — 20 A48 — Fhal 22 Fh L T 20 43 - BB 45 e 3 195 i
i AE S (BT IRz Sk
[0130]  7E—edf LN, PR Ak AT 5 8 HE IR 32 , DA 5 45 21 I MHC - CAR ) Ho 92 B8 ) 75 1
1/ B R A B 2 X MHC-TCRE. & W I BUAd S o7 o 7E — e STl v, & A 8 BE IR MHC-CAR T A
A5 o &5 A 38 (4514, AN 25 CD3CZE A 380) o 5 B IR FMHC—-CAR 4 A4 18 T A EMHC 125
BB o BFELE AT 5 21101002 1., 140, 15-75 2 E 12 20501 2 S R 30-60
MNRIEIR A — Lo S T B BB S T A 10.11.12,13,14.15,16,17.18.,19.20,
21.22.23.24.25.26.27.28.29.30.35.40.45.50.55.60.65. 705,75 MG IR K 5 .
[0131]  fE—LLsfi U?Biﬁ%kTﬂHI*MHC CAR:

MHCI #:3k 1: GGGGSGEEGESGEEES (SEQ 1D NO: 68)

MHCI #:3k2: GGGEEESEESGES6E (SEQ ID NO: 69)
[0132]

MHCI 23k 3: GGGGSGGGGSGGGGSGEGES (SEQ ID NO: 70)

MHCI #:k4: GGGGSGGGGSGGGES (SEQ 1D NO: 68)
[0133] X T T TZEMHC-CAR 7~ 5 P Bk 322 5 AT A& GSGSGSGS (MHCT ILinker1;SEQ 1D NO:
72) \GGGGSGGGGSGGGGS (MHC IT LinkerII;SEQ ID NO:68) .GGGGSGGGGSGGS (SEQ ID NO:
400) BEASCFRWMHCT Linker (BJ,MHCI Linker 1-4) FHRLE b T T2EMHC—CARF 7 51 P (K
A=k AT L2 ASERGS  BRASELGS ) — AN B A48 DL
[0134]  ZwALSED 1D NO: 400524 IKEE Sk ) /n I VEAX R 7 A1 AE T T $2 it «

[ ] GGGGGAGGCGGATCTGGCGGAGGCGGGAGTGGAGGCTCA (SEQ 1D NO:
0135
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[0136] T AL ik BFIMHC-CARF BHE K AT T A2 A RARAFAER 24k ARG O A i B 5
BB S5 I AT A B 1 B0 45 M Bk e P 2 P FE A ST IR & 52 AP o 7 — LB S it
ZEh B 2 R 38 CD8a IR AR B 45 A4 38U — 8 43, 91, 25 CD8a 1) 453 ik 445 Ay 48 11) %2 /b 15
(511, 20,2530+ 358%40) MELLZ LRI v BL. 83, ‘B AT LU & ik
[0137] 75 9] M 455 i 45 M 3 A 45 : TYIWAPLAGTCGVLLLSLVIT (SEQ ID NO:73) #l
IWAPLAGTICVALLLSLIITLI (SEQ ID NO:74) . W4 M SZI7E T HHE it :
[0138]  FKBP/FRB-CD8%X%% :
GVOVETIS PGDGRTFPRRGD TCVVHY TEGMLEDGKRFDSSRDENKPFKFMLGROEVIRGWEEGVAQMSVGORAKLT
[0139] ISPDYAYGATGHPGIIPPHATLVFDVELLKLEEAAAREAAAREAAAREAAARGRVAILWHEMWHEGLEEASREE?
BAPRPPTPAPTIASQPLSLRPEACREPAAGGAVHTRGLDEACD (SEQ ID NO: 75} o
[0140]  GSHH4%%% : GGGGSGGGGHGGGGS (SEQ ID NO:68)
[0141]  GSKA4REE:
[0142] CEGEGSGGGESEEEESGEEEESGGEGESGEEESEEEESGEGEGEAGEEES (SR D NO:
[0143]  H2-Kb%4E : LRWEPPPSTVSNM (SEQ ID NO:77)
[0144]  HLA-A2%:%f% : LRWEPSSQPTIPI (SEQ ID NO:78)
[0145]  HLA-A3%:%f% : LRWELSSQPTIPI (SEQ ID NO:79)

[0146]  DAP10%4%:%% .

~]
(2]
o

[0147] QOTTEGERSSLPAFYRPETSGSCSGCGSLSLE (SEQ LD NO: 8G)
[0148] &2 3L IDAP1 0B BE -
[0149] (G333} s.CTTPGERSSLPAFYPGTSGSCSGCGSLILE (SEC ID NO: 81)

[0150]  DAP12%%%% : LRPVQAQAQSDCSCSTVSP (SEQ ID No:82)

[0151] & 32LAIDAP12%85%E : (GSSS) 4LRPVQAQAQSDCSCSTVSP (SEQ ID NO:83)

[0152]  FclgGITTa%%E : GLAVSTISSFFPPGYQ (SEQ ID NO:84)

[0153]  CD8a% %k -

[0154] TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD (SEQ ID NC: 83}
[0155]  TgGl4xi%k:

EPKSPOETHIC P PCRPAR PVAGP SV LFPPRK PRI LM LART PEVTOVVVDVSHEDPEVRENWYVIGVEVHENARTEP
BEEQYNSTYRVVEVLTVLHOQDW LNGKEYKCRVENEKALPAR TI3N JEREPOQVYTLPPSRDELTENQVSLT

[0156] CLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFELY SKLTVDRKSRWOOGNVESCSVMHEALHNHYTOKS L

g;;bGK {SEQ ID NO: 86}
[0157]  DRA*0101%%%% : EFDAPSPLPETTE (SEQ ID NO:87)
[0158]  DRBI1*1501%: %% : VEWRARSESAQSK (SEQ ID NO:88)
[0159]  ZwtEDRA*010 4R EE M) 7~ I AZ IR T FIAE T T H it -
[0160] GAGTTCGACGCCCCATCACCGCTTCCAGAAACGACTGAA (SEQ ID NO: 417)
[0161]  ZwhEDRBI*150 1E4E ) /s I PEAX IR 7 B AE T TS £k -
[0162] GCTTGAGTGGAGGGCGCGETCAGAGAGCGCACAATCTAAA {SEQ ID NC: 404}
[0163]  7F—26STii 7 22, AN SC TR (RIMHC—CARAA Ak i3k — 45 40, 25 195 e &% Mg 38, T MHC—
CAR [ AT fr] i S &35 A m DA e A A8 2 R AT AR 3o AR ST D, 7 5 R s A 37 2 4R 7
11 o A (O Hh B0 A% 4 M JE) w0 T 2 B R e (AT ] B 1 45 04 o 1T DA FH 25 1 L A S A A
kB SR B R A5 A3 AT 3R B R AR AR B 1 B, FLmT DU A R AR R R A TE R B
X B 9 dn, /K & 1 X B, AR s e #% ERR e .
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[0164] e J5 &5 e Sl R 91 i o s A 3k 1) = 4 25 W) 93 SIS o A9, 15 i 25 Mg 358 T I R bR e R
ot — AN tBE ) B AV B BRE 0% 5 8 4 Y 1) Bl IR SOUZ (AT ART B AR E I S5 4 o Ik A, 15
B 235 R 33 T Bl AT 3 T AR AR 5 M 5 A S P AT 40 2, LT IR ) S AR ) J
RN 7 1) o 41 2, B3 A sk A0 R — IR, DA % 22 ad T R 1 B I AT P R /D 7
W BN, 2.3.4.5.6 THE ZR) .

[0165] W HR 48 AH X T 2 114 P 38 AR A0 1 e A1 T ) AR v A X B 4 4, 8 XU R AN
TR T AY B I Y o THY i | B A B — B B DX 5 [ s S 15 2 3 EIN AR i 47 £ T 4 B Joi
RUZ R AN E, UL R 8 E B COR S A7 A T B m il b o T A i (3t B A B — B X, (HL A
SE W) AT A5 R I COR B A7 76 T 20 BT S00UZ B B A, DL A B N R g A7 7 T i ol
b AR S B B 2 AN B X B, 9 BT HR 4 5 15 X B 1) 258 DA SN R i A C oA g ) 7 B
A R 211 3

[0166] 7 —HEs iy 22, A ST IR IMHC—CAR () P8 I 45 A I AT A2 1 TR Bps@ i e 1
fi4n, CD8a,CD8B4-1BB/CD1375KCD28 . 3K [ 25 16 i 5 £ [ 1 i85 1B 235 Ay 33t M AH 25 R 7E AR
TR G2t Z@EEREATTOEE S (£2/02.3.4.5.6 . T8 E Z24) AR JEskB
GERE AL, 22388 T A 1 N R 3 FHC R g A7 25 T i B2 B AR, 4510 4, 2 1 FRON R B
FEAETHE FOUZ R B _E , AR R A I CR S A7 76 T A L ok B 2@ IE iR A i — A
B2 IR TE W] T A A SR I R A S AR AR AR

[0167]  FH-FH4  A SC IR AIMHC-CAR ) Z A4 P 7~ {51 14 5 S 45 My 3 AE 1 T 4243t -

[0168]  CD8af K4k #448, : IYIWAPLAGTCGVLLLSLVITLYC (SEQ ID NO:89)

[0169]  HLA-A2[P5 i 45 K35, : VGT TAGLVLFGAVITGAVVAAVMW (SEQ ID NO:90)

[0170]  HLA-A3P5 45 #4945 : VGI TAGLVLLGAVITGAVVAAVMW (SEQ ID NO:91)

[0171]  CD3CFE M4 438, : LCYLLDGILFIYGVILTALFL (SEQ ID NO:92)

[0172]  DR*1501 % 5 45 #4455, -

[0173] MLSGVGGFVLGLLFLGAGLFI (SEQ ID NO: 93}

[0174]  DR+*1501 e ik 45 #4358 : MLSGVGGFVLGLLFLGAGLFIYFRNQ (SEQ ID NO:94)

[0175]  DRA%0101 [ gt #tk .

[0176] NVVCALGLTVGLVGIIIGTIFITI (SEQ ID NO:416)

[0177]  DRA%0101e[% 4t #tk :

[0178] NVVCALGLTVGLVGILIIGTIFIIRKGL (SEC ID NG: 418%

[0179] 2w fiDR*1501 e 5 45 FI k1 7= BIPEARZ IR 7 HUAE T~ T 42 1 -

ATGCTGTCAGGAGTAGGCGGATTTETACTCGGACTCCTCTTTTTGEGCGLTGEETTETTTATCTACTTTAGAALC
[0180]

CAA (SEQ ID NO: 406)

[0181]  ZfSDRA*0101 el B Z5 I8 ) 7= I PEAZ R Fr A1 AE 1 TS24 -

[ 018 2] AACGTTGTCTGCGCTCTTGGCCTGACAGTGGGECCTGGTAGGCATTATTAT CGGGACCATCTTTATCATCAAAGGT

TTG (SEQ ID NO: 419)

[0183]  Notchig J& 45 Fa ek -
ILDYSFTGGAGRDLPPPQIEEACE] SWKNCTQSLO
CWKYFSDGHCDSQCNSA: YGLDCAEH
[0184] VPERLAAGTLVLVVLLPPDQLRNNSFHFLRELSHVLHTNVVFKRDAQGQOMIFPYYGHEEELRKHPIKR
STVGWATSSLLPGTSGGRQRRELDPMDIRGSIVYLEI DNRQCVOSSSQCFOSATDVAAFLGALASLGSL

MNIPYKLEAVESERVEPPLEPSQLHLMY VAAAAFVLLEFVGCGVLLSRKRRR {SEQ 1D NG: 83}

[0185] Notch 2[5 JELh K,
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CNPLYDQYCEKDHFSDGH
SHVLHTHNVVFKRDAQGE "PYYGHE
VYLELDNRQUVOSSSOC TDVAAE
VLLFEVGCGVLLSRKRRR {SEQ ID NC: 96}

[0187]  fE—HEsji 77 S+, MHC-CARIE W] 7E 2 RN AR 3 A0 2515 5 Ik R FRNAE = 7 215K
RIS 38 55 025 22 KRR 1) 40 i b () e 75 A s KR 81 o AE — S8 St 7 S8, (5
57 HIFEMHC-CAREE ] 40 B I 73 W 3 42, LA SRS fu VPMHC-CAREE & A4 & IR BIAUZH A5
A, AR ER E H FE 5 78 G U AE-RIRAFAERIE 5 7 51, Hae A2 i
TEAR SRR R A 32 A, R AR IS AR N K A2 2 11 2 DL IR o A — e S 77 R b 5 5 7
FI>K H CD8a o 7£ —HE 5L i 77 Z2H , 15 5 ¥ 412K H CD28 (5] 41, MLRLLLALNLFPSIQVTG (SEQ ID
NO:97)) »

[0188]  JRUIPEAS 5 B ELAHE AR T, B-2- T ER 2 1145 5 Bk (5201, MSRSVALAVLALLSLSGLEA
(SEQ ID N0:98)) HLA A3{Z5 ik (491 4n, MAVMAPRTLLLLLSGALALTQTWA (SEQ ID N0:99)) .
DRA%010115 5 ik ({5141, MATSGVPVLGFFITAVLMSAQESWA (SEQ ID NO:100)) -DRB1*1501155 ik
(40 , MVCLKLPGGSCMTALTVTLMVLSSPLAL (SEQ ID NO:101)) FIDRB5{Z 5 ik (51,
MVCLKLPGGSYMAKLTVTLMVLSSPLALA (SEQ ID NO:102)) ./~ {55 k2 5 vl LA & 21 -k
Fek , BIANAS \GSASAS . GSGS o fE— 25 77 =, 2445 T ka2 11 289 2 J5 2 5I A BI KIS
A5 FH 22 P BT — k322 2k o 2 B A ST T (RIMHC—CAR [ AT {R] #4047 AT 60, 2 G b 3R A 4] i — Ok 42
SLIRAZ IR 7 %1, 450 A AS T 38 5 A% 8 7 51 GCATC T2 bgy , TS W] 3 3k A% 6 5 F1 ACAAG T 4 i

[0189]  ZwhdB-2-fu3k x5 5 KB /= PR A% R 3 FI7E T TS 1L -

SCN

[0186]

ATGGETATGCTTGRAGUTCCCGEGECEEETCCTECATGACCEGCTCTCACTETTACTCTTATGETCCTTACTTCACCSE
CTTGCCCTE (SEQ LD NQO: 397)

[0190]
ATGGCRAATATCTGETCTTCCTGTCCTCGGGTTTTTTATCATAGCCGTACTGATGTCAGCACAGCAAT CATGGGECE
{SEQ ID NO: 414}

[0191]  {E—Lesjii /7 = rh , A8 ST iR OMHC—CAR R L35 76 A< S B ik () He & 41 43 22 1A i —
A IRk LIS (GlyxSer) vk, Herhx M S7. H AT DL 2 3R 1 2.2 [A] (1) 4 4, (04
3.4.5.6.7.8.9.10 111285 5 K . 7£— a5z g vh, k2L T L2 (GlyaSer) o (SEQ ID NO:
103) , Honml L2 31202 [A] i B £ o B AR SL 60 4E (GlyaSer) 3 (SEQ ID NO:68) .
(GlyaSer) 6 (SEQ ID NO:69) . (Gly4Ser) o (SEQ ID NO:76) . (GlysSer) 12 (SEQ ID NO:105) Al
(Gly4Ser) 15 (SEQ ID NO:106) o

[0192]  (ii) MHC-CARF¥#4itk

[0193]  ARSCAFFHIMHC-CARFA SRR , £ B AL Frad (1) — Fhal 2 M 4y, AT DIMEAR] & 38 1) T
M3 R B PEMHC T2RA AR AIMIC  T1 2B AL AR AE I TANS 3t

[0194] A SCRTIRA & EMAC 125357 FIMHC-CARKE AR RS DL A& B — Rl & 2 ik , HLAL S MHC
L 53 BU R REANME S A% a5 M3 (4, JL s #3580 M B 516 S A A &)
DA S AT 358 Hb —Foh 5 22 P SC R 1) 53 4K 20 73 - 2 45 , €8 o 72— L6 51245 1, MHC  T2KCAR
Ay AR 25 A AT 470 K O AR B 465 M5k o MHC T2RCAR A AN & A5 B2 ER B2 1 (b2m) » 24 7E 41 iy
FEN IR, IXREAIMHC-CAR BT 5 P Y5 1 b2mfE il S P — SR 4 . 5, MHC  IZ8CARE, A A5
b2m, H ] Saf il & LA A B — Z IR £ —2F 0L T, MHC T2RCART] &8 AN G, — A
A FE R —EB 5> (a0, A asfiat) , UL & o — AN g b2mal = — 3 7 (54, g 4h 2 1
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1) o AE— sz, YR KA HaFERl G R B S, PR LT Sb2mi@h A o AT b , MHCT
FRCART] & A AN 4 2 [ I k3% —/\;&W” KI8BH 2 it

[0195]  #F—2esfm| ,MHC-CAREL & 128 73 ¥ Bl H —30 43, I UnHLA A3BRHLA A2, DA X &id
M I35 1 538 1 30 Bk (40, PLP F BRKLIETYFSK (SEQ ID NO:107) BRTAX H BXLLEGYPVYV
(SEQ TD NO:108)) ofEideHh ,MHC-CARP] 3t — DA & b2m. B3 , b2m 4y ¥ 1] 5 [ZRMHC-CAR 73 FF
ik 12550 Fb2m 7 FI I SL I 4E T T S 4t -

HLA A2:
GOHSMRY F T SVESRPGRGEPRIFIAVEYVDDTORVRFDS DAL PRAPWIEQAGPEYWDGETREVEKAHS Q ‘HR
VOLGTLAGYYNOSZAGSHTVORMYGCOVGES D i LEKED HAXWE
HVAEQLRAYLEGTC RRYLZNGEETLOR IHMTHHAVSDHEAT LRCWALSEY PAELITLTWORDGEEDOT
QLTELVETRPAGDGTFQKWAAVVYVESGOEDRY TCHVQOHEGLPRELY (SEQ 1D NO: 108}

[0196]
HLA A3:

GEPRYIAVGYVDOTQFVREDSDA
SSHTIQIMYGUDVGE

HEAEQLRAYLDGTC ;
QLTELVETRPAGDGTEIQKWAAVVVESGEEQRYTCHY ;QﬁA’:LT EPLT (o]‘_‘h ID NO: l 03

(01971 T ERAIGALE(H 7 %)) (microextension) : LRWE (SEQ ID NO:111)
[0198]  HAH-2K a3t #y3g (F RI1Zk/2HAK) IHLA A2

GSHSMRYFFTSVIRPGRGEPRFIAVGYVDDTQFVREDSDAASQRMEFRAPWIEQREGE

CEYWDGETREVEAHSOTHR

[0199] VDLGTLRGYYNOSEAGSHTVORMYGCDVGS DWRFLRGYHOYAYDGXDY IALKEDLRSWTAADMAADTTE g
HVAECLRAY TCVEWLRRYLENGKETLORT DS PKAHVITHHSRPEDKVILRCWALGFY PADI TLTWQLNGEEL L
QIMELVETRPAGDGTFQRKWASVVVPLGREQYY PCHVYHOGLPERPLT (SEQ ID NO: 112)

[0200] A fFH-2K a3gh s (K Rk /144 aﬁHLA A3

GSHSMRY FETSVERPGRGEPRELAVGYVDDTO!
VIOLGTLRGYY BAGSHTIQIMYGCDVG IGKDYIALNEDLRSWIAADMAAQITRKRIAWEAA
HEAEQLRAYLDGTCVEWLRRYLENGRETLORTL TLRCWALGEYPADITL TWQLNGEEL I
ODMELVETRPAGDGTFOKWASVVVPLGKEQYYTCHVYHOGLPEPLT (SEQ ID NO: 113)

[0202] X F L IRAIAEA# 7 41 : LRWE (SEQ ID NO:111)
[0203] B2-fHEkEH (N) :

IGRTPRIQVYSRHPAENGKSNELNCYVSGEFHEESDIEVDLLKNGERIEXVEHSDLSESKDWS FYLLYYTEFTPTEK
DEYACRVNHVTLSQPKIVEWDRDM {SEQ ID NC: 114}

[0205]  B2-fEREHE MR :

ICKTEOIQVYSREPPENGRKEPNILNCYVTIQEFHE PHIEIQOMLKNGKRKIPKVEMSDMS FSKDWSFYILAHTEFTPTET
DTYACRVEHASMAZPKTVYWDRDM (SEQ ID NC: 115}

[0207] | 744 TMHC 11 SECARMIIRARI VT 2 /= B PE B 11 o 8 %, MHC IT JRCARM @k &
PSR TG, — MG e Bl — 8 (lan , B A S5 480 DA & o — SR 4E Bk el L — &8 4y
(il , Mo Ab et A3 o P IR AT o BB BERL & o 7E— L8150 N, MHC 1T 2RCARE AT 2 B —
A%Hi(ﬁéﬁ,/\ﬁlja*ﬂﬁﬁ_nﬂAﬁ/EE$ Z K MHC T ZECAR[) a5 FIBEE 7] 7 4= B AH [F] IMHC
Ko u3, EATARE AR PIMAC T 384> F . l4n, MHC 11 ZXCARF] & K HHLA DRA*
1010El’Ja%L$ﬂil€§HLA DRB1*1501 1 B%5E , Hn] HH ikl & , 51 aoMBP Ik .
[0208]  7F— LS|, MHC-CAREL & T 253 Bl — 43, 9 4nDRB1+1501 8 DRA*0101, LA
Je & aE i 112840 1 S 386 A0 R Bk (451 40, MBP - BEDENPVVHFFKNIVTPRTPP (SEQ ID NO:15)) o
0 285 8 B 1) SEABIAE T T it :

RAPWLEQEGEEYWDORETRNVEAQSQTDR

[0201]

[0204]

[0206]
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DRBI*I301:

RECHEFNGTERVREFLIRYEYN EEF' SVRFDSDVGEFRAVTELGRPDAEYWNSQOKDI LEQARAAV
TVORRVOPEVTVYE ICSVEGFYPESIEVRWFLNGOEEKAGMVETGLION
PREGEVYTCOVEHRSVISZLT (SEQ 1D NO :117)

GDTRPRELWOPK
DTYCRHNYGVY
GDWTFQT LVM

[0209]
DRA*010]

LKEEHVIIQAEREYLNZDQSGEEMEDEDGDELE
ASNYTPITNVPPEVIVLTNSPVELREPNVLICFIDRETRPZVVNVTIWL
LEFLPSTEDVYDCRVEHWGLDZPLLKHW (SEQ ID NO: 118)

[0210]  DRB1*1501 A\ /TIA-DB/INGR (F8AE 7% I FFHAR AN T R 2k R 7R)

SHVDMAKEETVWRLESFGREASEEAQGALAN LAVDKANLEIMTK
BNGEEPVITGVSETVFLPREDHLERKFHY

LREZEVI IQAESYLNEDOSGEIKEDEDGDEL FAVIMAK K SIVWRLEEFGREAS FEAQGALAN LAVDRAN LEIMTK
[021 1] RENYTPLEETEVPISLRRLEQPNVALSLSRTEALNEHEHNTLVCSVIDEY PAKLKVRWERNGQELTVEVSETQLLRN

CDWTFOVLVMLEMTPHQGEVYTCHVEHPSLXSPIT (SEQ ID NO: 119)

[0212]  DRA*0101 A\ /TA-Da’/N (Z8AZHRFE AR AN R R 262 7R)

IKEEHVIIQAE S\J.N SDOSCGEFRFDEDGDE L FHVDMAKKETVARLESFGREFASFEAQGALANIAVDKANLEIMTR
RSNY TP LATNEAPOATVE PRKERPVLLGOPHTLICEVIONIFEBVINLTWLENSRSVIDGVYET SFLVNRDHS FHKL
LTF
PSDDOIYDCKVEHWGLEEPVLEHWEPEL (SEQ ID NO: 120)

[0214]  DR-2p/N (FRAFHE I A AR AN T RI| 2k 3R 7)

RERFLWQSKRECHFFNGTERVRFLDRYFYNQEESVRFDSDVGEFRAVIELGRPDALYWN SQKD I LEQARAAVDTY
CRENYGVVESEFTVQOR (SEQ ID NG: 121}

[0213]

R

[0215]

[0216]  DR-24/)N7Y
IREERVIIQAZSYLNZ DOSGEFKFDEDGDEL FHVDMARRETVWRLEEFGREASFEAQCGALAN IAVDRKANLEIMTH
RSNYTPI (SEQ ID NOC: 122}

[0218]  ZwmALDRB1*1501 17~ Bt AZER 7 HIALE T e it «

GEAGACACAAGACCCCGATTCTTGTGECAGCC CAAAAGEGAGTGCCATTTTTT CAAT GGGACGGARTGAGTTCGEC
TTCCTTGATCGETACTTTTACAACCAAGAAGAGAGTGTACGETTCGACTCAGATSTCGGCGAGTTCCGAGCGETT
ACGGARAT T GEGGCGACCTGACGLEGAGTACT GEGAACT CCCARANGGATATTTTGGAGCAGCGCACCGAGTAGCTGETG
GACACCTATTGTCGACATANTTATGLTGTGET GEAATCCTTTACAG e "AARGTGAL
[0219] GIGTATCCATCTAAAAL :L,AALL COTCCAACACCATAACCTCCTLETGTGTTCT Y
TCANTTEAGCGTCAGGT EETT CCUCAACGETCABEBACCACAAGCECCGGAAT EETAAGT ] STEATCCAGAAC
GCAGACT GCACCTTCCAAACTTTEGETAATGTT GCGAAACGG SCCATCCGGOGAGCET CTATACATECCAAGTT
GAACACCCGAGTGTTACGAGCCCCCTGACG {SEQ ID NO: 402)

[0220]  4mhEDRA*0101 )7~ IR AZ R I3 HIAE T TR Bt «

ATAAAAGAAGAGUACGTGATAATACAGGUGGAGTTTTATTTGAALCCGGACCAGAGCGGTGAGTTCATGTTCGAT
TTTGATGECGACGAGATATTTCACCTTGACATGECAAAAAAGCGARACGETCTGGAGACT TCAGGAGTTTGGACEA
TTCGCATCATTT GAGGCACAAGEAGLACTCGC]C ATCGCEETEGACAAGGCCAACCT GCAGAT CATGACAAAL
CGCTCCAATTATACGCCTATCA STAGAAT

[0217]

TAATGTGCC TACTGTGCTCACARRTTOTCCC AGG

[0221]

CGAACCTAACGTCCTCATATGTTTCATCGACARAGTTC, AL; CCPCCOETGETCAATGTAACGT GGCTTCEGAATGET
AAGCCGET CACCACGGOTGTCT CAGAGACCGTATTTCTGCCCAGAGAAGACCACCTCTT CCGCAAATTTCATTALC

CTTCCCTTTCTTCCTTCAACGGAAGACGTTTACGACTGCAGGGETCGAACATTGGGGECTTGACGAGCCACTTCTC
AAGCATTGE (SEQ ID NC: 415)

[0222]  ARCPTIRFMEMMAC IZEFIMHC T R @At — PRl E 2 — P2 ME 54 S
GE RSO A% b — Pl 22 M 3 AN 253 o AR — 2SR5 DL T, AR SCHTIA BIMHC-CARM AR AN & 15

?Fé%ﬂ@iﬂzo

[0223] ikt , A SR IR FIMHC-CAR 2 A5 L FC FOMHCE 2 AT IR B, 491, 2238 Pt Jo Bkl ok

SRR () AR R FIMHC 53 - o £ — 2815 DL, A8 ST ik IMHC—CAR R 7] 25 5 >k H HLA

DRB1*1501 (1) a’ B B4E A5 1ZHLASE A7 B PR AH 5 IR 40 J5 K, 487 4 ST P i (1) A5 LS MBP Tk 55 5%

72%—'5 B G 8 P52 995 1) e i JUR AR e e HILA S5 7 28 [R] 2 ) 1 S B 2 A i3k Ak BT JE i 5 B ]

Tk S S 4 U ST PR A%

33



CN 111373031 A i';ﬁ HH :F; 28/80 1L

[0224]  —FjuRBIHEMHC-CARP] B A LA R 2505 (+/- 3R 1z 8 4 7 ATIE D) -

[0225]  BAgE (MHC IZREN I K+K) (+/-8BCEE) +EREECD28/4-1BB (+/- AR EEIT) (+/-
cd38)) o CAAMAAEIREE L AT NN 23 2 18], 42 Ji i) -

[0226] &R B EMHC-CARBE T (55 A2 4) 7RI L0 Ui BH o 78 2 BE R ARG I 0 R, —
B2 AR ECEE AT T B 5EMHC-CARIY B MR8 - B4, BT 68 75 B2 oK H /N 45 M3k i R 7
SRR B e — R SR LAB 1028 SO N oY B AR — B LR, PG sk AT AN S — 4
g

[0227]  MHC-CAR%E & (H: & 7ZRMBP) TCRAY R FE R 7 51 75 T T $2 it -

[0228]  TCRaMBP

METLLGVSLVILWLOLARVNSQOGEEDPQALSLOECGENATMNCSYKTSTNNLOWY RONSGRGLYELY ;
NEREKHSGRLRVTLDTSKKSSSLLITASRAADTASYFCATAAVGGEKTIZGAGTRLEVEANIONPDPAVYQ
[0229] LRDSKSSDKSVCLETDEDSQTNVSOSKDSDVY LTDRTVLDME SNSAVAWSNXSDFACANAFNNSII
PEDTFFPSPESSCDVEKLVEKSFETDTNLNFONLSVIGFRI KVAGFNLIMTLRLWSS (SEQ ID NO:

123]
[0230]  TCRBMBP

MLLLLLLLGLAGSGLGAVVEQHPSWV L SKSGTSVEIECRSLDFCATTMEWYROFPROSLMLMAT SNEGSKA
TYEQGV KFLINHASLTLSTLTVTSAHPED3SSFYICSA TSGANNEQFEFGPGTRLTVLEDLKNVEPP
[0231] EVAVERPSEAEISHTORATLVCLATGEFYPDHVELSWWVNGKEVHSGVSTDPQPLRKEQZALNDSE SRL
RVSATFWONPRNHFRCOVCFYGLSENDEWTQDRAKPVTOQIVSAEAWGRADCGETSESYD ILYET
LLGKATLYAVLVSALVIMAMVKRXDSRG (SEQ ID NO: 124)

[0232] TCRalZk

mamllgasvl ilwlgpdwvn sggkndd
QOVKQONSPSLSVOEGRISTILNCDYTNS

FTVELNKSAKHLSLE 5
QLROSKSSDKSVCL
FACANAFNNSLILIPE

[0233]

FPSPESS

Cdvklve ksfetdtnln fgnlsvigfr illlkvagfin llmtlriwss (SEQ ID NO: 125)
[0234]  TCRBIZE

msigliccaa lsilwagpv

ZNGYNVS] TEDFPLRLLSARPSQTSVY! S3YPGGGEYEQYFGPGIRLS JLENY

[0235] rPPEVAVEEESEARISHTCRATLVCLATGEY PDHVELSWWVNGREVHEGYSTDPQPLEKED
PALNDSRYALSSRLAVSATEWODERNHERCOVOEYGLSENDEWTODRAKPVTQLYV SALAW
GRAD

cgftse sygqavlisat ilyeillgka tlvavlvsal vimamvkrkd srg (SEQ LD RNO: 126}
[0236] 7R {I1ECDTO#E [F] CARFA S 1A ) 28 2 I Py A1 4 1 i S {1 (P X e e v 5 A5 4- 1BB4S
FE3, FE T Bl cd 2845 # 4k B 46t -
[0237]  4G7-CARRASL:

MALPVITALLLPLALLLAHAARPAVOLOOSGPELLAPGASVEMSCKASGY T I'SYVMHWVKQKPCQGLEWLGY IN2Y
[ ISAVYYCARGTYYYGSRVEDYWGOGTTLTVISGGEGS

[0238] "ACDIYIWAPLAGTCGVLLLS

ADAPAYQOGONQLY N Li

DALHMOALPPR (SEQ ID NO: 127)

[0239]  4G7-CARRA2:
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METDTLLLWY LLLWVZGSTG ZVQLOGSGPE LIKPGASVEM SCRASGYTEFT SYVMHWVEQK
PGQGLEWlGY INPYNDGTKY NERFKGEATL TSDKSSSTAY MEZLSSLTSED SAVYYCARGT
YYYGSRVEDY WEQGTTLTVS SGGEESGGGE
SE LLNSNG NTYLYWELQR
[0240] AEDVGVYYCM QHLEYPETEG
PAAGGAVHTR GLDFACDIYI WAPLAG
QTTQE SEGG CELRVRKESRS ADAPAYQOGOH
PRRGRDPEMGG KPRREENPQEG ARAYSEIGMK

KDTYDALHMC ALPPR {SEQ ID NO: '38}

[0241]  JRA14ECD19¥E [7] CAR AL SR AR H A% 1 7 #1) 7E 1 TH $ 43t .
[0242]  4G7T-CARFRAS2:

atggagacagacactcttctoctttgggtottgetgotytgggttooeggaagcacaggagaagtacagttgeaa

LSVSL3CR
SGSGSGT AFTLRISRVE
PLSLRPEACR
IFKQPFMRPV
Y DV

: QR
EMENLASGVP DRF
DPTTTPAPRE P1T

DGC3 CRFPI

GI ..YQ\al...

cagtctgggccagaactcatcaaacccggagettctgtaaaaatgrcatgecaaagetagtggatatacatttact
tgagtggategggs
gacggcaccaaatataacgagaaattcaagoygaaaggetacgettacatcagataagtcecagtageacegettat
ttactgcgcgagagggact
cgagtattcogattatiggggtcaaggeacgacqgetcacggtgagoicaggtggiggagggotgggggtggegyge
agtggtggggggggotcagacatogtgatgacccaggeagecaccttctatocoggtaaccoccaggcgagtetgta

cattaacccatataat

Tettacgtgatgcactgggtaaaacagaaacciggtcaggggce

atggaact

agcadcctta cgaagattocgoggtgt

actactacgggagt

tctatcagutgtoggtoccagroaagictettotcaacagtaatggeaatacatatetc

tggttcctoccoaaagqgqg
cctgggeaaagtoctecaacttettatatateggatgtecaatettgegagtygegtaceegacaggtttteagygy
tetgggageggaacagcettttacgttgagaatatecagggtagaagctgaggacgteggtgtatattattgeatyg
[0243] caacatcicgaatacccotttacettoggegotggtacaaagetegaattgaaacgcagegatccaaceacgacy
ccagaegocacgaccacd

acgcocgcotocaactatigectccocageccoctgagtottcggocagaagegtgtaga
cotgoetgeeggegygggocgtteatacgeggggocttgact
ggaacttgcggagtgettottttgteactegtgataacgttge

catgtgatatetatatatgggotioecttitggey

attgtaaaaggggtcgaaagaaactcctotat

a*ﬂff.aaaraqrrr‘“fatﬂaﬂqrrrqfq\aaa caacacaadgaagaggacggatgoctetigtogattoccggaa

tagggtcaagttttetcgetctgecgacgocgaocagectatcaacagggecaa
daccqgc;g-dLadcgach_dacctcgggcqccqggaagac;atgacg“

~tgacaaacggocgeyggtegegac
cotgaaatgggtggaaaaccgaggegaaagaaccoocaggagggactttacaacgaatigoaaaaagacaagatg
gocgaagcectattocgasattggaatgaaaggogagoggagacgaggtaaggggoatgacggectgtatcaagygy
ctetetacggecacgaaggatacttacgacgecetteatatgeaagetocttecaccacgg (SEQ ID NO:
380)

[0244] 4 5MHC-CAR13#543B (MHC-DRB CAR) —-HLA DRB1%*1501 ({&5 Jik) -MBPJik \HLA DRB1*
1501 (AR, 88 , #5 5%) CD3C (B i {5 5 A% 5 45 480 IMHC-CARLAE T T Bk «

MYCLELZGESCMTALTVTIMVLES PL FEKNIVITPRTEPGCEGESGGEESGGEGDTRERFLWQEE
FENGTERVRELDRYE YNdistL“SJVQL“RAJIALCHJbAAIhNbHBuLLAQMRﬁAMJ'YLAHNYGJUES
FTVORRVO PEVTVY PSKTCPLOHHNLLVCSVSGEYPGSLEVEWELNGOEEKAGMY STGLIONGIWTEQCTLVMLET
VEPRSGEVYTCOVEHPSVT SPLTVEWRARSESACSKMLSGVGGEVLGLLELGAGLEIY X RNQTSRVKESRSADATA
YOOGONQLYNELNLGRREEYDVLDERRGRDPEMGGHP REEN POEGLYNELOKDKMASAY SETI GMKGERRRGHGHD
GLYQGLSTATKDTYDALHMOALEER (3EQ ID NO 412)

[0246]  Zwfid & G MHC-CAR1 %S 4B (MHC-DRB CAR) —HLA DRB1*1501 ({Z%5 Jik) -MBPJik HLA
DRB1*#1501 (4158, 8 8 , 5 i) CD3C (M A5 5 4% T 45 /4 480) IMHC_CAR1 17~ il A% BR s 51 HE
TR

[0245]
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[0247]

[0248]

ATGGETATGCTTGAAGCTCCCGGECEGLGTCCTECATGACCGCTCTCACTETTACTCTTATGGTCCTTAGTTCACCG
- FRCATTTTTTTAAGAACATCGT CACACCGUCGCACCTCACCTE
GGAGGCGCATCTGGCEEAGGCGEEAGTGGAGECTCAGGAGACACAAGACCCCCATTCTTETGGCAGC CCARAAGS
GAGTGCCATTTTTTCAATGGCACGEAACGAGT TCGCTTCCTTGATCGGETACT T T TACAACCAAGAAGAGAGTGTA
CeGTTCGACTCAGATGTCEECGAGTT CCGAGUEET TACGEAATTGEGECGACCTGAC GAGTACTGGAACTCC
CAAAAGGATATTTTGGAGCAGGCACGAGCAGTTGTGCACACCTATTGTCGACATAATTATGGTGTGETGGAATCC
TTTACAGTTCAGCGGCEEETGCAACCTAAAGTCGACCGTGTATCCATCTAAARACGCAMCCCCTCCAACACCATARC
CTCCTGGETGTGTTCCGTAAGCGGCTTCTATCCCGGETCAATTGAGGTCAGGTGEGTTCCTCAACGETCAGGAGGAG
AXGGCCGEAATGETAACTACTGETCT TATCCACAACGGAGACTGGACCTTCCAAACTTTGGTAATGTTGGARACG
GIGCCGUGATCCEEEEAGETGTATACATGCCAAGTT CAACACCCGAGT G TACGAGUCCCCTGACGG T I'GAGTGE
AGCGECGUGETCAGAGAGCGCACAATCTAARATECTETCAGGAGTAGGCGGATTTGTACTCGGACTCCTCTTTTTG
GECGCTEEETTGTITTATCTACTTYAGALACCAAACAAGTAGAGTAAAGTTTTCCCGAAGTGCEGACGCTCCCELG
TATCAGUAAGGT CAAARCCAGCT T TACAACGAACTGAACTT GGGACGACGUGAAGAGTACGATGITCTTGATAAG
CECAGAGGECGUGATCCCGARAATGEEEEGAARGUCTCEEAGGAAGRACCCATAAGARAGCCCTTTATANTGARACTG
CAGAAGGACAAGATGGCGCGAGGLGTATTCCCGAAATAGGCATGAAGGGTGAACGCAGGAGAGGAAAGGGACATGAC
GGACTTTATCAAGGAT TETCTACCGUAACTARAGACACCTATGACGUGTTGCACATGCAGGUTCTCCCTCUGAGA
(SEQ ID NC: 413)

4 FMHC-CARTEB 4> A (MHC-DRA CAR) HLA-DRA%*1010 ({Z 5 Bk, #P30, 04 , 5 )

C (M 5 55 1% T 5 A 450) AOMHC-CARFE N T B2 43t -

[0249]

[0250]

MATSGVPVLGEFFIIAVIMSAQESWATIKEEHVIIQAEFYLNPDCSGEFMFDFDGDEIFHY
DMAKKETVWRLEEFGRFASFEAQCGALANIAVDKANLEIMTKRSNYTPITNVPPEVTV
LTMNSPVELREPNVLICEID! PVVNVTWLENGREVTTGVSETVELPREDHLEREEH
YLPFLPSTEDVYDCRVEHWGLDEZPLLKHWEFDAZSPLP VVCALGLTVGLYGLEI
IGTIFILKGLTSRVEESRSADAPAYQQGONQLYNELNLC SYDVLDEKRRGRDPEM
GGKPRRENZCEGLYNELOKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDT
YDALHMOALPPR (SEQ ID NO: 423)

YA FIMHC—CAR 13 53 A (MHC-DRA CAR) HLA-DRA%*1010 ({Z 2 ik , 4N, B0k | 15 i)

C (M 5 51 T 5 A0 1)o7 BIPEAZ IR Py S 4E T T 42 it -

[0251]

[0252]

ATGGCAATATCTGETETTCCTGTCCTCGGETTTTTTATCATAGCCGTACTCATGTCAGCACAGGAATCATGGGCG
ATAAARGAAGAGCACGTGATAATACAGGCGGAGTTTTATTTGAACCCGGACCAGAGUGETGAGTT CATGTTCGAT
TTTCATGECCACGAGATATTTCACGTTGACAT GEGCAAAAAAGCAAACGETETOGGACGACT TCAGGAGTTTGGACGA

TTCGCATCATTTCAGCCACAAGGAGCACTCGCCAATATCGCGETGCACAACECCAATCTGGAGAT CATGACAAMA
CGCTCCAATTATACGCCTATCACTAATGTGCCCCCTGACGETTACTGTGCTCACARAT TOTCCCGTAGAATTTAGE

CAACCTAACGTCCTCATATGTTTCATCGACARCTTCACTCCTCCGETGET CAATGTAACGTGGCTTCEGARTEET
AAGUCCGETCACCACGEGTGTCTCAGAGACCETATTICTGCCCAGAGAAGACTACCTC T CCOGCAAAT TTICATTAC
CTTCCCT [PCCTTCAACGGAAGACGTTTACGACTGCAGGSTCGAACATTGEGEECTTGACGAGCCACTTCTC
AAGCATTGGGAGTTCGAL CCCATCACCGCTTCCAGAAACGACTGARARCCTTGTCTGCGCTCTTGGCCTGACA
GTGGGCCTEETAGGCATTATTATC GACCATCTTTATCATCAAAGGTTTGACTTCCCGGGTCAAATTTAGCAGA
TCCGCTGACGUACCGECCTACCAGCAGGGCCACGAACCAACTCTACAACCGAGCTGAAT CTCGGCCCACGLGAAGAG
TATGACCTACTCCACAAGCGGAGAGETCCAGACCCT GAGATGCCCEETARALCGAGACGEAAAAATCCCCAAGAL
GGETCTTTATAATGAACTCCAGAAGGATAAGAT GCCTCAAGCCTATTCTCGAGATAGGEATGAALAGCCCAGCGGCEE
AGGGGTAAGGGCCATCGATEGCCTTTACCAGGEACTCTCCACGGCAACCAARRCATACTTACGACGCCCTTCACATG
CAAGCCCTCCCGUCCACGT (SEQ LD NO: 424)

FI344K1 (CD19 CARFICCR6X) 7E F 24t .
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METDTLLILWVLLLW VPGS TGEVOLOOSGPELI EPGASVEMSCHASGY TET SYVMHWVECKPGOGLEWIGYINEYN
DETRYNERKFRGKATL KE33TAYMELSELTSERSAVY YCARGTYYYGSRVFDYWEOGTTL.TVS SGE BGEGEE

SGGGGEDIVMTQAAZSIPVTPGESVIISCRISKSLLNSNEGNTYLYWEFLQRPGRSPQLLIYRMSNLASGVEPDRES
SGSGTAFTLRISRVEAEDVGVYYCMOHLEY PFTEFGAGTXLELKRSDPTTTPAPRPEFTZAPTIASQPLSLRPEACR
PAAGGAVHTRGLDFACDIYIWAPLAGTCOVLLLELVITLYCKRERE? PVOTTOREEDGCSCREPE
LE CELRVEFSRBADARPAYQUGUNQLYNELNLEGRREEYDVLUKRRGRDPEMGGAZ RRKNPQAGLY NELOAD KM

[0253] AEAYSEIGMKGERARGRGHDGLYQGLSTATHDTYDALHMOALPPRGSSGSGEGRGSLLTCGDVIENPGPMSGESM
NESDVFDSSEDYEVSVNTSYYSVDSEMLLCSLOEVRQFSRLEVPIAYSLICVFGLLGNILVVITFAFYKKARSMT
DVYLLNMAIADILFVLTLEFWAVSHATGAWVE SNATCKLLEGLYAINFNCGMLLLTCISMDRY TATVOATK L
RSRTLPRSKIICLVVWGLSVIISSSTEVENQKYNTQGSDVCEPKYQTVSEP IRWKLLMLELELLFGFFLPLMEMT
FCYTEIVKTLVQAQNSKRHRKAIRVIIAVVLVELACQI PHNMVLLVTAANLGEMNREICOSEKLIGYTKTVTEVLAFE
LHCCLNPVLYAFIGQEFRNYFLEI LEKDLWCVRREYKSSGFSCAGRYSENI SROTSETADNDNASSFTM (3ED
il NO: 425)

[0254]  FyZE4A1 (CD19 CAR,CCR6,GFP[X) 7E N M Hfit .
METDTLLLWVLLLWYRGSTGEVOLOOSGPELI K PGASVEMS CRASGY TETSYVMHW VKO KPGOGLEWIGYINEYN
DETEYNEEFKGKATLTSDKSSS IELSSLYSEDSAVYYCRARGTYYYSSRVEFDYWEOGTTLTVS SGCEGGAGEGEE
SGEGGEDIVMICAAPS I BV PCESVE LI SCRSS XS LLNSNGNTY LYWEFLORPGCSPOLLIYRMSNLASGYPDRAESG
SGEGTART LRI SRVEAEDVGVYYCMOHLEY PP T FGAGTKLELKRSDPTTTEPAPRPPTEAPTIASOELELRPEACR

PAAGGAVHTRGLDFACDILY IWARP LAGTCOVLLLS LV I TLYCKRGRRELLY I FRKQPFMREPVOTTQEEDGCSCRIPE

F EGCELRVE SADAPAYQUGONCLYNELNLGRFE DVLDK SRDPEMGGKERRENPOEGLYNELOXDREM

RRGHECGHDGLYQGLSTATKDTYDALHMCALPPRGSSESGEGRGSLLTCGIN NEGPMSGESM
NESDVEDSSEDYFVEVNT SYYSVDSEMLLCSLOEVROFSRLEVPIAYSLICVEGLLGNILVVITEFAFYKEARSMT

[0255] VY LLNMALAD I LEFVLTLEPFWAVSHATGAWVE SNAT CALLKG LYAINENCGMLLLTCISMDRY TALVOATKS FRL
RSRTLPRSKIICLVVWELSVII SSSTFVENQRYNTRGIWCEPKYRQTVSEP T RWELLMLGLELLFGFFIPLMEMI
FCYTFIVRTLVOAONSERHKAT RAVIITAVVLVFLACOT PHNMVLILVTAANLGEMNRSCCSEKLIGYTHTYVTEVLAF
LHCCLN eV LYAF IGORERNY FLA L LEDLWCVRERKYKS SGESCAGRY SENI SROTSETADNDNASEETMGSGATNE
SLLEQAGDVEEN PGPV SKGEELETGVV P I LVELDGDVNGHE FSVSGRGEGDATYGELTLEFICMGKLPVEPWETL

LY

&

e

o

N,

17
L

VI LIYGVOCE SRYPDHMEOHDFEKSAMPEGYVRERT L FFKDDGNY KTRAEVEFEGDTLVNRLIELRKG LD FKEDGN
ILGHELEYNYNSHNVY IMADKOQENGLEANFRKIRHNTEDGSVOLADHY QONT PIGDGAVLLPDNHY LATQSALSED
PNEXKRDHMVLLEEVTAAGITLGMDELYE (SEQ ID NO: 429)

[0256]  #mfdk%441 (CD19 CAR,CCR6,GFPIX) M I PEAZ IR s I 7E T T He it «
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atggagacagacactotictootitgggtetigotgetgtgggttaeceggaageacaggagaagtacagttgeaa
atcaaaccoggage

cagtctgggocagaactc
Ttettacgtgatgcactgyggtraaaacagaaaccetyggteaggggettgagtgygategggracattaacecatataat
acgcttacatcagataagtecagtageacogettat

>tgtaaaaatgtecatgeaaagotagtggatatacatttact

agtggtgdggggggetcagacatoedtgatgacceaggecageaccttectatecececggtaaccccaggegagtetgta
tctatcagttgtoggtcocagraagicticticticaacagtaatggoaatacatatetitactggttcetecaaagqg
cotgggcaaagtcctocaactieniatatateggatgtocaatotigegagtggegracecgacaggtttteagyg
toctgggagcggaacagon

tacgtigagaatatocagggtagasgetgaggacgtoggtgtatattattgeaty
caacvatctcgaatacccotttaccttoggegotggtacaaagetogaattgaaacgeagegatecaaccacgacy
ccagcgocacgaccacctacgceccgotoraactattgecteccagecectgagtettegygoccagaagegtygtaga
cetgetgecgygeggggecgttecatacgeggggocttgactttgeatgtgatatetatatatgggetectttggey
dggaacttgoggaghtgottottttgtcactegigataacgttgtattgtaaaaggggtregaaagaaactoctetat
atatttaagcagcee tgaggcccogtgoaasacaacacaagaagaggacggatgetetigtegattcocggaa
gaggaggagygggyggigtgagottagggteaagttttetecgetetgecgacygegecagectatcaacagggoecaa
aa

cocagotgtataacgaactcaaccetogggegecgggaagagtatgacgtecttgacaaacggegeggtaegegac
cctgaaatgggtggaaaaccgaggcogaaagaacoococaggagggactttacaacgaattgcaaaaagacaagatyg
geogaagoectattoccgaaattiggaatgaaaggogageggagacgaggtaaggggeatgacggectgtatcaagyg
ctetcectacggecacgaaggatacttac

atatgcaagete “accacggggttegageggeagt
ggagagggcagaggaagtotgotaacatgoggtgacgtoegaggagaatooctggoccaatgagtygggaaagtatyg

aacttecagegatgtatitgacteccotoeogaagattact

—atetgtgaatacgagetattactcogtogatage

gaaatgctgctcotgtagtoctccaadgaagtcogoraattcagtcgeoctettecgtteccatocgaogtactecocttatt
[0257] tgtgtttttggccttoetgggtaacatcctggttgtaatecacattogetttetataaaaaagocteggagtatgact
g
geaacagdgggoegtygggttttttcaaatgecacatgtaagotgettaaagggatetatgcaataaacttecaattge
gggatgotectgotgacatgeatcagtatiggatocgatacs

gatgtttaccttcettaacatgyctatageggacattott

tgettactetoccattoetgggotgtgagecat

tagetatagtacaggegactaagtocttocgectg

cgateccgeacactgoctaggageaaaattan
acgtttgtctttaaccagaaatataacacacagggttotgatgtatgtgaaccaaagtatcagacagtgagtygaa
ccaatacggtggaagttgocttatgttgggettggageotgotttttgggt

ctcatcocactgatgtteatgatt
TtotgttatacattTatigtitaagacettggitecaggageaaaatageaagadacataaggoaaticgagteate

attgoccgiggtgttggtettetiiggeotgtecagatooccocataatatggttectgetogtcacegocgectaactig

ggtaagatgaatcgatcttgtcagtecgagaagitgateggatacaccaaaactgtgacagaagigetggeette
ctteactgttgtotgaacocagtitigtatgetittataggacagaagrttegaaattacttottgaaaatecte
aaggacctctggtgtgticgaaggaagtacaagageototggotttagttgegotgggogetacagtgagaatata
tcoeggeagacctecgagactgotgataatgacaacgeaagttee

cactatgggatccggegeaacaaacttc

tetetgetgaaacaageoggagatgicgaagagaatectyggaceggtgageaagygegaggagetgtteaceygyg

gtggtgcccatoectggtcgagetggacggoegacgtasacggcracaagitcagagtygtotggegagggagagyyge
gatgocacctacggceaagotgacccotgaagitcatoctigeacecacoggeaagetgecaegtgeoctggeccaccota

tgaccaccctgacctacgg
= el

ttcagee cgaccacatgaageagcacgacttottcaag

jeagtg

teegecatgecegaaggetacgtecaggagegeaccatettettcaaggacgacggcaactacaagaceogegoo
gaggtgaagttogagggegacacceetggtgaacegecategagetgaagggeatecgacttcaaggadgacggoaac
atcctggggeacaageotggagracaactacaacageooacaacgtotatateatggoecgacaageagaagaacgygo
atcaaggogaacttcaagatocgcocacaacatcgaggacggecagaegrgeagetegecgaccactaccageadgaac
accoccatecggagacggocoogtyge ‘goccgacaaccactaccetgageacccagtcogecctgagoaaagac
cecaacgadaagoegoegatcacatggToctgetggagttogigacogeegocgggatcacteteggeatggacgay
¢ ID NO: 430)

ctgtacaagtaa (

[0258]  #JZEA2MHC CAR[X (MHC—CAR1%+B, MHC-CARL S ZrAX) 76 T I Hafit «

MVCLKLPGESCMTALTVTIMYLSS PLALASDENPVVHFFENIVT PRTPPGGGGIGGEESEGSGITRPREFLWQZKR

ECHEFNGTERVREFLDRYFYNOQREESVREDIDVEEFRAVIELGRPDAEYWNSQRD I LEQARAAVITYCRHNYGVVES
FIVORRVOPRKVIVY RS KTCPLOHHNLLVCSVSGFY PGS IEVRWEFLNGQEEKAGMVSTGLICNGDWTFOQTLVMLET
VEPRSGEVYTCOVEHPSVT SPLTVEWRARSESAQSKMLSGYGGEFVLGLLELGAGLEFIYFRNQTSRVEFSRSADASA
YOOGONQLYNELNLGRREEY W LDKRRGRD: GERPRREKNFPCEGLYNELOKDEMARAY SEIGMEGERRRGXGHD
[0259] GLYQGLSTATADIY JALHMOALPPRGSSGSGEGRGSLLTCGDVEEN FGEMALSGYPVLGEFLIAVIMSADESWAL
REERVIIQABFYLNPDOQSCGEIMEFDEDGDELFHVIMAKKETVWRLEEFGREASFEAQGALAN LAVDEANLEIMTKR
SNYTPITNVPPEVIVLTNSPVELREPNVLICFIDKEFTPEVVNYTWLRNGKEVT TGV SETVEFLPREDHLFREFHYL
2FLPSTEDVYDCRVEHWGLDEPLLEHWEEDAZ SPLPETTENVVCALGLTVGLVGIIIGTIFIIXGLTSRVAEERS
ADAPAYQQOGONQLYNELNLGRREEYDVLDXRRGRDPEMGGK PRRENPQEGLYNELOKDKMAEAYSETIGMKGERER

GRGREDGLYQGLESTATRDTYDALBMOALPPR (SEQ 1D

[0260]  4fidAh /A 2MHC CARIX (MHC—CAR1#B4)B, MHC-CAR1EE4:A) fI 7 I VE A% BR Fe A 42 R
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atggtatgcttgaagetoocgggeggygtoctgeatgacegeietractgtiacteotiatggtocttagtiteaceg

cttgecctggecatetgatgagaatccocgtggrteat
ggaggcoggatctggoggaggoegqggagtiggaggoeticaggagacacaagacococgattettgtggcagoocaaaagg

ttaagaacatcgtcacaccgogeaccecaccetggy

gagtgccattttttcaatgggacggaacgagitegetticcttgateggtactitttacaaccaagaagagagtygta

cggttcgacicagatgucgdegagitecgagegygtitacggaattggggegacectgacgeggagtactggaactce
caaaaggatattttggageaggeacgageagetgtggacacctattgtegacataattatggtgtggtggaatce
Cttacagtitcoagoeggcgggtgcaacctaaagigaccgigtatoecatetaaaacgraaceoctoecaacaccataac
ctectggtgtgtteocgtaagoggettctatoceygggtcaattgaggtecaggtggttectcaacygteaggaggag
aaggocggaatggtaagtactggiottatecagaacggagactggaceticcaaacttiggtaatgtitggaaacy
gtgecgogatocoggggaggtgtaracatgecaagtitigaacacecgagtgttacgageccectgacgattgagtgy
agggegeyggtcagagageygeacaatetaaaatgetgteaggaygtaggeygygatitgtacticggacectotitoog
ggcgctygggttgtttatetactttagasaccaaacaagtragagtaaagttttcecgaagtgeqggqacgctoceyey
tatcagoaaggtcaaaaccagetiiacaacgaactgaactitgggacgacgegaagagtacgatgttettgataag
cggagagyyegegatocogaaatgyygygggaaageotocggaygyaagaacceacaagaaggeetttataatgaactg
cagaagygacaagatggeggagycgatiocgaaataggeatgaagggtgaacggaggagaggaaagggacatygac
[0261] ggactttatcaaggattgtotaccgcaactaaagacacctatgacgegttgeacatgeaggetoteocctoogayga
ggttogagceggeagtggagagggeagaggaagtoetgotaacatgeggtgacgtcgaggagaateoctggoocaatg
goaatatotggtgitoctgteotogggttttttatcatagoogtactgatgicageoacaggaatcatgggagata

azagaagagcacgtgataatacaggedgagtittatttgaacecggaceagagoggigagtteatgttegatoot

gatggcgacgagatat
gcatcatts
tocaattatacgoctateactaatgtgoccaotgaggitacigtgeteacaaattotecoccgtagaacttagggaa

coctaacgtoct taacgtggetteggaatggtaay

cocggtecaccacgggtgteteagagacegtatttetgeccagagaagaccacotiotteegecaaatttecattacett
coctttotteoctteaacggaagacgtttacgactigoagggtcgaacatigggggottgacgagecacttoteaag
cattgggagttogacgecoccatcacogottccagaaacgactigasaacgitgioctgegotettggectgacagty
ggcctggraggcattattategggacoatetttatcatcaaaggtttgactticocgggtcaaatttageoagatce

gectgacgcaccgygaotaccageagggocagaaccaactetacaacgaget

aatcteoggeocgacgggaagagtat
gacgtactcgacaagoggagaggiocgagaccoetgagatgggeggtaaacegagacggaaaaatceccaagaggyt
ctttataatgaactccagaaggataagatggoigaagoctattictgagatagggatgaaaggaegagoygoggayy
ggtaadgggccatgatggectttaccagggactcticcacggecaaccaaagatacttacgacgeccticacatgeaa

gecocteccgecacge (SEQ ID NO: 713
[0262]  FJFEAKR2FAGFF I AIMHC CARIX. (RQR8,MHC-CAR13 43 B, MHC-CAR1 B4 AX) 7E [
Fefit:
MGT 5 LLCWMALCLLGADHADACPY SNPSLCESGEGGEIELPTQCT FSNVETNVSPAKPTTTACPYSNESLC3GGGEES
PAPRPPTZAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY CNHRNRRRWVC
KCPRPVVRSGSGOCTNYALLKLAGDVESNPGEPTGMVCLKLPGGSCMTALTVILMVLSSPLALASDENPVVHEFK
MNIVTPRT P PEGGESGEEESGESGDTRPRFLWQPHKRECHFFNGTERVAFLDRY FYNQERESVRFODSDVGEFRAVTEL
GRPDAEYWNSOKDILEQARAAVDTYCRHNY GVVESFIVOREVO PEVTVYPSKTOQPLOHHNLLVCSVSGFYPGS LE
VEWFLNGOEEKAGMVSTGLIONGDWT FOTLVMLETVPRIGEVY TCOVEHPSVT SPLTVEWRARSESAQS KMLS GV
GGEVLGLLYLGAGLIF LY FRNQTSRVEESRSADAPAYQOGONDLYNELNLGRREEY DV LDKRRGRDPEMGGKPREK
NRPOEGLYNELQEDEMAEAYSEIGMEGERRAGRGHDGLYQGLSTATEDTYDALHMOATL PP R
GRDVEENPGPMAL SGVEVLEFFL IAVLMSAQESWALKEERVI IQAEREYLNPDQSGE 3
VWRLEEFGRFASFEAQGALANIAVDKANLEIMTKRSNYTFITNVPPEVTVLTNSPVELREPNVLICFIDKETEEV
VNVTWLENGKPVTTGVSETVFLPREDHLFREKFHYLPFLESTEDVYDCRVEHWGLDEPLLEHWEFDAPSPLPETTE
NVVCALGLTVGLVGI L LGTI F L IRGLTERVEF SREADAPAYDOGONOLYNELNLGRREEYDVLDEKRRGRDPEMGE
RPRREMPOEGLYNELORDRKMARAYSELGMEGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR (SEQ 1D
NG: 211)

[0264]  Zmfd My 2 AR2 345 FF < FIMHC CAR[X. (RQR8,MHC—CAR1 & 43B, MHC—CAR 1343 A X)) ]
NBIVEAZR 7 51 AE T T B«

[0263]
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atgggtacttcactgTtgtgetggatggeactoogtettttgggtgecgateatgetgatgcatgtecgtacteo
aat

gteteccctgoaaaaccgaccacaacagettgececetatagtaaceett

cctetgtagtoggaggggygggtica
cctgetecacgeoctoctacceccygeygecaacgategogtcacaaccgctcagtettaggccggaagoctgtagy
cecagogygctggeggtgeggttcatacgeggggattggatootgectgegacatttacattigggetccgetgygee
ggtactigtggggtatigetgttguotottgitattacgotitatigraatcacaggaacaggogacgagtatge
aaatgeccecgeggecogtogtgaganoet

gugtcocggecaatgtactaactacgetotgitgaaact

cgotggegat
gttgaaagtaacccoggtectecaacaggtatggtatygettgaagetcecgyggegyggtectgeatgacegetete
actgttactettatggrocttagitoacegottgoectggecatctgatgagaatecegtggttcatttttttaay
aacatogtcacaccgogoaccocacetgggggaggoeggatctggoeggaggcgggagryggaggetecaggagacaca
agaccccgattettgiggeagcccaaaagggagigecattttttcaatgggacggaacgagtiicgettccttgat
cggtact

Tttacaaccaagaagagagtgtacggttogactcagatgtoeggoegagtitecgageggttacggaas

gggcgacctgacgeggagtactggaacteccaaaaggatattttggageaggecacgageagetgtggacacetat
tgtcgacataattatggtgtggtggaatoctttacagticagoggeogggtgeaacctaaagtgacegtgtateea
tctaaaacgcaacccoctccaacaccataacctcotggtgigttocgtaageggecttctatococgdgtcaattgayg
gteaggtiggttooctocaacyggtecaggaggagaaggeeggaatggtaagtactggtettatecagaacggagactygy
acctteccaaactttggtaatgttggaaacggtgoogegatoceggggagygtgtatacatgocaagttgaacacooyg
agtgttacgagecccoctgacgytigagtggagggcgegygtcagagagogcacaatctaaaatgoetgticaggagta
gygeggattigractoggactoctotttittggygegetgggtigtttate tttagaaaccaaacaagtagagta

[0265] aagttttccoccgaagigoggacgetoccdaegtatcageaaggtcaaaaccagetttacaacgaactgaacttggga
cgacgcgaagagtacgatgttottgataageggagagggogegatoccgasatyyygygasaqgocteggaggasy

aasocacaagasgoo

“tataatgaactgcagaadgacaagatggocggaggegtaticocgaaataggeatgaag
ggtgaacggaggagaggaaagogacatgacggactttatocaaggattgictaccgeaactaaagacacetatgac
gegttgeacatgoaggoetetooctocogagagyguicgadgeggcagtggagagggcagaggaagtetgetaacatge
ggtgacygtcgaggagaatcectggeccaatggeaatatetggtgttectgtectegggrtttttateatagecygta
ctgatgtcagcacaqgaatcatgggegataaaagaagagecacgtgataatacaggoggagttttatitgaacocy
gaccagagceggtgagttoatgttcgattttgatggogacgagatatttocacgttgacatggeaaaaaaggaaacy
gtgtggagacttgaggagttiggacgattegeatcatttgagycacaaggagcactegecaatatcgeggtggac
ctcacaaattetceoogtagaacttagyggaacciaacgtiocteatatgtitecatcgacaagtiteactecteoggty
gtecaatgltaacgtggetteggaatggtaagocggtecaccacgyggtgteteagagaccgtatttotgeccagagaa
totteciteaacggaagacqgiitacgactgeagggtoegaa

gaccacctcttecgeaaattteattaccttecet

aacgttgtctgegetettyggectgacagtgggectggtaggeattattategggaccatetttateatecaaaggt
Ttgacttocogagteaaatttageagatoeegetgacgcacoggectaccageagyggooagaaccaactetacaac
gagctgaatctoggocgacgggaagagtatgacgtactcgacaagoggagaggtegagacootgagatgggeggt
asaccgagacdgdaaaaatcoccaagagggtotitataatgaactccagaaggataagatggctgaagectatoct
gagatagggatgaaaggegageggoeggaggoggraagggecatgatggoctttaccagyggactotecacggeaacs
aaagatacttacgacgcoottecacatgecaagoocctocecqgecacge (SEQC ID NO: 403)

[0266] #7442 (RQRS, MHC—CAR1 34+ B , MHC-CAR1 43+ A, GFPIX) 7F R [ #24it,

MGTSLLCWMALCLLGADHADACPYSNESLCSGGGGSELPTOCTEESNVSTHVSPAKPTTTACEPYSN2SLCSGGGGES
EAPRPPTPAPTIASQE LSLRPEACRPAAGGAVHTRGLDFACDLY IWAP LAGTCGY LLLS LVITLYCNHRNRRRVC
KCPRPVVRSGSGQCTNYALLKLAGDVESNPGPPTGMVCLKL SCMTALTVTLMVLSS PLALASDENPVVHE:
NIVTPRTEZGGGG3G GSGDTRPRFLWQPERECHFENGTERVEFLDRY FYNQREESVRIDEDVEEFRAVTE
GREDAEYWNSORKDILEQARAAVDTYCRENYGVVESEFTVQRRVOPAVIVYE SKTQP LOQHHNLLVCSVSGIY PGS IE

VEWEFLNGOEEKAGMYBTGLIONGDWT FQTLVMLETVPRSGEVYTCOVEHPSVI'SPLIVEWRARSESACSKMLS GV
GGEVLGLLFLGAGLELYFRNQTSRVKESRSADAPAYQOGONQLYNELNLGRREEY DVLDKRRGRDFEMGGX PRRK
NPQEGLYNELORDEMAEAY SEIGMRGERRRGKGHDGLYQGLSTATADTYDALHMOALPPRGESGSGEGRGILLTC

[0267]

VWRLEEZGREAS FRAQGALAN I AVDEANLE IMIKRENY TP LENVPPEVIVLINSEVELREPNVLICE LDRETP2EY
VNVITWLENGREVTTGVSETVFLPREDHLEFREFHY LPFLPSTEDVY DCRVEHWGLDEF LLKEWEFDAPSPLPETTE
NVVCALGLTVGLVGILIGTIFIIKGLTSRVKESRSADAPAYQQGONQLYNELN LGRREEYDVLDRRRGRD ZEMGE
KEPRRENPOEGLYNELOKDKMASAY SELGMEGERRRGHGHDGLYQGLS TATKDTY DALHMOALP PRGSGATNES LL:
KCAGDVEENPGPVSKGEELEFTGVVE I LVELDGDVNGHXESVSGEGEGDATYGKLTLKFICTTGELEVPWRPTLVTT
LTYGVQCFSRYPDHMEOHDF FKSAMPEGYVQERTIFFRDDGNYKTRAEVRFEGDTLYNRIELKGIDFKEDGNI LG
HELEYNYNSHNVYIMADKOKNGIRANFRIRHNIEDGSVQLADHYQONT ?IGDGPVLLEFDNEYLSTQSALSKDENE
ERDHMVLLEFVTAAGITLGMDELYK* (3EQ ID NO: 4035)

[0268]  ZmhEAh 142 (RQRY , MHC-CAR1#45 B, MHC-CAR LS 43 A, GFP X)) [ 7 461 1tk K% 8 J 21| £
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atgggtacttcactgttgtgetggatggeactttgtottttgggtgecgatcatgotgatgecatgteegtactee

aatcctagoctgtgo

sgddgggggagggagtgaactecctacacagggaaccttetctaatgictocaccaac

gtcteccectgeaaaaccgaccacaacagctigecectatagraaccecttccectctgtagtggagggggygggttca
cctgetecacgoecctectaceecegogocaacgategegtcacaacaegetcagtecttaggecggaagectgtagyg
ceagenggotggeggtgeggttecatacgeggggattggattittgectgogacatttacatttgggeteegetggen
ggtacttgtggggtatigeotgtitgtctictigttattacgetttattgeaatcacaggaacaggogacgagtatge
[0269] azatgcccegeggocegtecgtgagatcigggtecocgygecaatgtactaactacgetttgitgasactcgetggegat
gttgaaagraaccocggtocteocaacaggtatggtatgettigaageteccocgygygcgggrectgecatgaccgetete
actgttactettatggtocttagttoacegetigecctgygcatetgatgagaatocoegtggtteatitttttaay
aacatcgteoacaccygogracoccacctggggyaggeggacetggoeggaggegggagtggaggetcaggagacaca
gattottgtggoagoccaaaagggagtge

ttocaatgggacggaacgagttogottoottgat

cggtactittacaaccaagaagagagtgtacggtitogacticagatgtcggegagticocgagocggttacggaattyg

tggagcagygcacgagcagetygtyggacacoat

gggogacctgacgeggagtactggaacteccaaaaggatace

tgtecgacataattatggtgtggtggaatectttacagttcageggegggtgoaacctaaagtgacegtgtateca
tctaaaacgcaaccccuccaacaccataacetcctggtgtigitecogtaageyggettctatocegggtcaattgay

acctteccaaactttggtaatgttggaaacggtgecgegatecggggaggtgtatacatgecaagttgaacacecdg
agtgttacgageocccetgacggttgagtggagggogeggtcagagagegeacaatetaaaatgetgticadgagta
ggcggatttgtacteggactoctetttttgggegetgggtgtttatctactttagaaaccaaacaagtagagta
aagttticcegaagtgeggacgeticocgogtatcageaaggtoaaaaccagotttacaacgaactgaacttggga
cgacgegaagagtacgatgttettgataageggagagggegegateccgazaatgggygygyaaagecteggaggaay
aacccacaagaaggecetttataatgaactgecagaaggacaagatggoggaggegtattcegaaataggcatgaay

ggtgaacggaggagaggaaagggacatgacggactttatcaaggattgoetacoegeaactaaagacacetatgac

gegttgeacatgeaggeotetocoteceogagaggttcgageggeagtggagagggeagaggaagtetgetaacatge

ggtgacgtcgaggagaatecctggoccaatggecaatatetggtgttiectgtectegggttttttatcatagecgta
ctgatgtcagcacaggaateatgggoegataaaagaagagecacgtgataatacaggeggagttttatttgaaceeg
gaccagagcggtgagttocatgitocgattttgatggogacgagatatttocacgttgacatggoaaaaaaggaaacg
gtgtggagacttgaggagtttggacgattegeatcatttgaggcacaaggagecactecgocaatatcgoggtggac
aaggcocaacctggagatoatgacaaaacgctocaattatacgectatecactaatgtgeceectgaggttactgrg
ctcacaaattctecocgtagaacttagggaacctaacgtoctcatatgttteategacaagttecactocteodggtyg
gtcaatgtaacgtggoettoggaatggtaagecggtcaccacgggigtctcagagacogtatttetgcccagagaa
[0270] gaccacctcttocgeaaatttecattaccttecetttectteettcaacggaagacgtttacgactgecagggtegaa
cattgggggcttgacgagecacttctecaageattgagagticgacgeoceatcaceygcttccagaaacgactgaa
aacgttgtctgogetettggectgacagtgggectggtaggeattattategggacecatectttatcatecaaaggt
Ttgacttccoegggtcaaatttagecagatecgetgacgcaccggectaccagcagggccagaacecaactectacaac
gagctgaatetoggocgacgggaagagtatgacgtactegacaageggagaggtegagacectgagatgggeggt
aaaccgagacggaaaaatccoccaagagggiceiitataatyaactccagaaggataagatggetgaagoctatoe:n
gagatagggatgaaaggcgagoggoggaggggaagggocatgatggoo
aaagatacttacgacgcceccetteacatgcaagecctecegecacgoggatecggegeaacaaacttetetetgety
aaacaagccggagatgtcgaagagaatoectggacoggtgagecaagggcgaggagotgotcaceggggtyggtgece
atcctggtcogagotggacggoegacgtaaacggecacaagttcagogtgte

CLaccagggaciciccacggraaca

tgdgcgagggcegagggegatgoecacae
tacggcaagctgaccetgaagttecatctgecaccaccggecaagetgecegtgoectiggecccacectcgtgaccace
ctgacctacggogtgeagtgetteagoecgetacecegaccacatgaageagceacgacttetteaagteogecaty
cecegaaggotacgtocaggagegoaccatottettcaaggacgacggraactacaagaccogogoeegaggtgaag

ttogagggogacacoetggtgaacecgeatecgagetgaagggeatogactitocaaggaggacggeaacatecoctgggyg
cacaagetiggagtacaactacaacagecacaacgtctatatecatggecgacaadeagaagaacggecatcaagygedg
aacttcaagatccgocacaacatecgaggacygoeagegtgeagetogocgaccactaccagcagaacacooceatc
ggcgacggcecegtgotgotgocegacaaccactacctgagecacoecagtoocgocctgageaaagaccocoaacgadg
aagcgcgatcacatggtectgetggagttegtgacedecgecgggatcacteteggeatggacgagetgtacaag
taa ™ (SEQ ID NO: 409)

(02711 7 BITECS -1 HE A CARFEE AR A U B R P B1IAE 1~ T4 (1t (P ROX B2 k7 3 4-1BB4S
H48, JE AT B CD28 45 M B ) -
[0272]  #{-CS1-CAR-v1 (Luc63-V1 CAR) :
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MALPVIALLLPLALLLHAARPEVKLLESGGGLVOPGGSLKLSCAASGFDESRYWMSWVRCAPGHGLEWIGEINED
SSTINYTPSLHDKEFIISRONAXKNTLYLOMSKVRSEDTALYYCARPDGNYWY FDVWGAGTTVIVSSGGGGSGGEES
GGGGSDIVMTQSHEFMSTSVGDAVIITCKASQDVGLAVAWYQGRKPGOSPKLLLYWASTRHATGVEPDRETGSGSGTD
FTLTISNVOSEDLADYFCQOYSSY Y TFGGGTRLEIKGLAVST LSS FFPPCYQRRGREKLLYLFEQE FMREVQTT
QEEDGCSCREPEELSZGGURLRVE Y SRSADAPAYQUGONQLYNELNLGRREEYDVLIKRRGRDZEMGGKPRREAN PG
EGLYNELOKDRMAEAYSEIGMAGERRRGKGHDGLYQGLSTATKDTY DALHMOALZPR {SEQ ID NC: 129}

[0274]  H1-CS1-CAR-v2 (Luc63-V2 CAR) :

[0273]

MALPVTALLLP LALLLHAARPEVELLESGGGLVOPGGS LELSCAASGEDFSRYWMSWVROAPGAXCLEWLGEINED
SSTINYTESLEDKFLISRDNARKNT LYLOMSEVRSEDTALYYCARPDGN YWY FDVWGAGTTVITVESGGEESGGEES

GGGGSDIVMTOSHKEMSTSVGDRVS I TCKASQDVG LAVAWY QCKPGRS FRKLLLYWASTRHTGVPDRETGSGSGTD
[0275] FTLTISNVOSEDLADY F oY SSY PY TFGGGTRKLELKTTTFAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR
GLDEACDIYIWAPLAGTCGVLLLSLVITLYCKRGREELLY I FKQPFMREVQTTQEEDGCSCRFFPEEEEGGCELRY
K2SRBADAPAYQOGONQLYNELNLGRREEYDVLDEKRRGRDE APHRENPQEGLYNELQXKDAMAEAY SELIGMK
GERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR (SEQ ID NO: 130)

[0276]  #-CS1-CAR-v3 (Luc63-V3 CAR) :

MALPVTALLLPLALLLHAARPEVELLESGGGLVOPGGSLELSTUARSGEDF SRYWMSWVROAPGKGLERLGEINRD
SETINYTZSLKDKEFLIISRDNAKNT LY LOMSKVRSE D AG 55GGEESGGEEGES
GEDIVMTOSHKEFMST SVGDRVSITCRASODVEIAVARY QOKPCQSPKLLIYWASTRATCEVRIRFTGEGSGTD
FTLTISNVOSEDLADYFCOOYSSYPYTFGGGTKLEIKEPKS PFDKTHTCPPCEAPPVAGPSVEFLFPPKPKDTLMIA
[0277] RTPEVICVVVDVSHEDPEVKENWYVDGVEVENAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVINXALP
APIEKTISRARGOPREEQVYTLPESRDELTENOQVSLICLVEGEYPSDIAVEWESNGDPENNYXTT PPVLDS DESE
FLYSKLTVIKSRWQQGNVESCEVMHEALHNHYTORS LS LS PGKKRGREKLLY I FROQP FMRPVOQTTOEEDGCSCRE
EGGCELRVKESRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRENPCEGLYNELQKD
KMAEAYSEIGMKGERRRGKGHDGLYGGLSTATKDTYDALHMOALEPR (SEQ ID NO: 131)

[0278]  $-CS1-CAR-v4 (Luc90-V1 CAR) :

MALPBVTALLLPLALLLHAARPQVOLOQPGARLVRPGASVKLSCKASGYS FTTYWMNWVKORPGOGLEWI GMIHPS
DSETRLNOKFKDKATLTVDKS SSTAYMOLSSPTSEDSAVYYCARSTMIATRAMDYWCQGTS VIVSSCCCESGEES
SGGGEG3DIVMIQSQKSMSTSVGDRYS ITCKASQDVITGVAR YCOKPGQS PKLLIY SASYRYTGVPDRFTG3GSGT
DETFTISNVOAEDLAVYYCQOOHYSTPLTFGAGTKLELKGLAVSTISSFFEPGYCKRERKKLLY I FKQPEMREVOT
TOEEDGCSCRET FSRSADAPAYOOGONQLYNELNLGRREEY DVLDKRRGRDPEMGGK PRREND
QEGLYNELOXKDKMAZAYSELGMKGERRRGKGHDGLYQGLS TATKDTYDALHMQALPPR (SEQ ID NO: 132)

[0280]  #{-CS1-CAR-v5 (Luc90-V2 CAR) :

MALPVTALLLPLALLLHAARPOVOLCOPGAELVREGASVKLSCKAS GYSFTTYWMNWVKCRPGOCLENIGMIHDS
DSETRLNQXFKDKATLTVDKSS STAYMOLS SPT SEDSAVY YCARSTMIAT RAMDYWEOGTSVIVS 56GCGEGEEE
S0 AS D VM SO RSMS T SVGORVS LT CRASO VI TGVANWYCOKPGOSPELLIY SASY RYTGYEDRETGSGIGT
[0281] BETET I SNVOAEDLAVYYCQOHYSTPLT FGAGT KLELKTTT PAPRE PTEAPT IASQP LS LRPEAC RPAAGGAVHT
RGLDEACDLYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQE FMRPVCT TOEEDGCSCRFPEEEEGGCELR

[0279]

KGERRRGREGHDGLYQGLSTATKDTYDALEMOALZPR (SEQ 1D NG: 133)

[0282]  #{-CS1-CAR-v6 (Luc90-V3 CAR) :

MALPVTALLLPLALLLHAARPOVOLOOPGAELVREGASVKLSCKASGY SFTTYWMNWVKQRPGQGLEWIGMIHE S
DSETRLNOKFRDRKATLTVDKSS3TAYMOLSSEPTSEDSAVYYCARSTMIATRAMDYWGRGTSVIVSSGGEGGSGEEE

lelelele

SDIVMTQSQXKSMITEVGIRVS LTCEASQDV I TGVAWYQRKPGOSPRELLIYSASYRY TGV 2 DRETGSGSGT
DETFTISNVOAEDLAVYYCQOHRYSTPLT FGAGTKLELKEPKSPDRKTHTCPPCPARPPVAGPSVELETPPKPKDTLML

[0283] ARTPEVTCVVVDVEHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHODWLNGHEYKCKVENKAL
EAPIEXTISKAKGQPREFQVYTLEPSRODELTKNQVELTCLVKGEFYPSDIAVEWESNGOPENNYXTTPEVLDSDGS

FFLY SKLTVDESRWOQGNVE SCSVMHEALHNHY TCKSLSLE PGRRRGRKEKLLY I FRQP FMREPVOTTQEEDGCSCR
E AGGCELRVEESRSADAPAYCQCONQLYNELN LERREEYDVLOKRRGRDPEMGGKPRRENPQECLYNELOK
DEMAEAY SEIGMKGERRRGKGHDGLYQCLSTATKDTYDALHMOALPPR (SEQ ID NO: 134)

[0284]  #{-CA1-CAR-v7 (Luc34-V1 CAR) :

o
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MALPVTALLLPLALLLHAARPOVOLOQSGAELARPGASVELSCKASGYTET SYWMOWVKCRPGOCLEWIGAIY PG

DGDTRYTQEFKGKATLTADKSSSTAYMO LS SLASEDSAVY YCARGEVYYGSNPFAYWGRETLVIVIAGGGGSGEGE

G3GGGESDIOMTQ3 38 YLSVSLGGRVTITCHRASDHINNWLAWYQQRY (;NAERLL ISGATSLETGVPSRFSGSGSG
[0285] KDY TLS LTS LOTEOVATYYCOOYWSTPWTFGGGTRKLELXGLAVSTLSS¥ PP PGYQRRGRKKLLY L ¥ KQP FMREVE

TTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQOGONQLYNELNLGRREEYDVLDKRRGRDZEMGGKPRRKN

POEGLYNELQKDEMAEAY SEIGMKGERRRGHGHDGLYQGLSTATEDTYDALHMOALEZR (SEQ ID NO:

135)

[0286]  #-CS1-CAR-v8 (Luc34-V2 CAR) :

MALPVTALLLPLALLLHAARPOVOLOOSGAELARPGASVEKLSCHKASGYTFTSYWMOWVECRPGQGLEWIGAIYRG
DD RYTORFKGKATLTADKS SSTAYMO LS SLASEDSAVY Y CARGAVYYGENPFAYWEOGT LVIVEAGGGGEGEE
GSGGGEIDIOMTRSSSYLSVSLGERVILITCHASDHINNWLAWYQQOKPGNAPRLLLISGATSLETGVPSRFSGSGSG6
[0287] ROYTLSITSLOTEDVATYYCOOYW ST PWTFGGCTRLELIXTTTPAPRPPTPFAPTIASQPLSLRPEACREAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFRQPFMRPVOTTQEEDGCSCRIPEEEEGGCEL
RVEESRSADAPAYQOGONOLYNZLNLGRREEYDVLDEKRRGRIDPEMGGRPRRENPOEGLYNELDKDEMAEAY SELG
RRGKGHDGLYQGLSTATEDTY DALHMOALPPR (SEQ ID NO: 136)

MKGE?

[0288]  #{-CS1-CAR-v9 (Luc34-V3 CAR) :

MALPVTALLLPLALLLHAARPOVOLOCSGAELARSGASVKLSCKASGYTFTSYWMOWVECRPGOGLEWIGAIYRG
DGDTRYTQRIFKGRATLTADKSS3TAYMOLS SLASEDSAVYYCARGKVYYGSNPFAYWCGQGCTLVTVSAGGGGSCGCEE
GEGGGESDICMTQSESYLEVELGEGRVILTCHAS DHINNWLAWYQOKPGNAPRLLISCGAT SLETGVRPSRESGSGSG
KDY L3I TS LT EDVATYYCQOYWST PWTFGGETKLELKEPKS PDXTHTCPPCPAPPVAGPSVFLEFP PKPKDTLM
[0289] IARTPEVICVVVIVSHEDPEVEKENWYVDGVEVHNAKTHKPREEQYNSTYRVV SVLTVLIQDWLNGEEY KCKVINKA
LEAPIZKTISKAKGQP REPQVYTLEZPSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGQPENNYRTTPPVLISDG
SEFLYSKLTVDKSRWQQGNYVFSCSVMHEALHNHY TQKS LS LS PGRARGRKKLLY L FROQPFMREVOTIQEEDGCSC
RFPE GCELRVEFSRSADAPAYQRGONQLYNELNLGRREEYDVLDERRGRDPEMGGKPRRENPOEGLYNELG
KODKMAZAYSEIGMKGERRRGKGHDGLYQGLETATKDTYDALHMQALPPR {SEQ ID NCO: 137}

[0290]  #{-CS1-CAR-v10 (LucX1-V1 CAR) :

MALPYIALLLZ LALLLHAARPQVGLOOSGYRLVEPGASVRL BOC

1 KYNGKEEGE TADKESSTAYMQ VRSAVY P CARS!
ATTVTQSZASLIMAIGEXVTIRC DDDMNW Y QQK PG
VADYYCLOS ONLZ LI 2 GEETRLE L KGLAVS L3P 2 PGYQRAGRAKLLY L -
GUELAVATSRSADAPAYGQGONQLYNELNLGRREEY DVLDKRRGRD PEMI
ZRRRGRGHIGLYQGLITATROTY JALHMQALPPR {S2Q

'‘MLATGEAMDYWGEOGTS)

[0291]

DEVE LTI XNMES
TQEEDGCSC
QEGLYNZLOADAMABAYSELGMA

[0292]  H1-CS1-CAR-v11 (Lch 1-V2 CAR) :

MALPVTALLLZLALLLHAA
DGDTRYTOKEK
CSGEEESDIO
[0293] KDYTLSITSLOTEDVATY YCC B
TRGLDEFACDLY IWAZLAGTCGVLLLS LVITLYCHR2GRKKLL VIF‘-~Q~E'MP'-“JQT“‘* HECSCREZPEEEEGGCEIL
RVKEFSRSADPAYCOGANGLYNILNLGRRESY DVLOKRRGRD PEMGG X PARKN POEGLYNELGK DKMARAYSELGM
KGERPRGKGHOGLYQGLSTA T YUY DALHEMOALEEFR (SED LD NG: 139)

[0294] T)‘T,—CS 1-CAR-v12 (LucX1-V3 CAR) :

MALZVTALLLPLALLLHAARPOVOLOCSGPELVIZGASVEISCRASGYAFSSEWMNWVHCR2GOGLEWIGRIY PG

DEDTKYNGREAGRATLTADKSS STAVI"’QLL SSLTSVDSAVYECARSTMIATGAMDYWSOGETEVIVSSGEEGSGEEE
{ 3 DL IMMY Y\)QE’-. PGEPPALLLSAGNT LR 2GVISRESSEGYGT
PAPPVAGRPSVELI ZFKPRDTLMI
E -‘“'\g“ STYRVVSVLTVIHQUWLNGEEYKCKVSNAAL
A LEXTISKAXGQPAZPOVY T LEPSRDELY {NQVS LUCLVKGZYFPSDLAVIWESNGQP =NNY AP PPVLDS OGS
ERLYSKLIVDXSRWOQGNVESCSVMHEALANHY PORS LS LS PEGRKKAGHRKALLY L X P MR

ERE SAJAZAYUQGQNQLYNZLN LGRREEYDVLIRRAGRODPIMGSG
DKMA ¢ I2 NO: 140;

A Y SEIGMRGERXGKGHDGLYQGLSTATKOTY JALANQALRPR {5
[0296]  #-CS1-CAR-v13 (LucX2-V1 CAR) :

LA ﬁ'\,l,) APGNAZRLLISGATSI

[0295]

SEGLYNELOQK

=
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MALPVTALLL?LALLLHAARPOVOLOCCSGPELVRPGASVK L SCKASGYAT SSSWMNWVXOAPGOGELEWIGRIYES
DEDTHYS <A A4l AVYECARSTMIATGAMDY W

WARWYOOUKPGOSPKLLIYSASYRYTGV:

TGEGSGETD

[0297] KGPFMREVQT
GGKPRRENFL
[0298]
PVTALLL2LALLLHAARPOVOLOOSCEALVKEGAL
MIATGAMDYV
GRS PRLLIY!
[0299]
[0300]
[0301] LARTPEVCYVYDVS

FAPIELSTI SKAKGRFREPOVYT'L 22

[0302] (i11) MHC-CARF] 1] #%

[0303] R SZAIT IR AT fAIMHC-CARAL) 2 44 ] e o o B 7 v il 2%, 9l an B 2 oK o B T i 46 AR
SCIP R A 52 AR I 5 v B 36 77 AR G i B3 [R] Zm i MHC-CAR KA A4 (ELFE H — 22 R B AN H.
J6) PIRZ PR BRAL PR A o 7 — SE St 77 S8, AR 38 9w A FEMHC—CAR 1) P AV B2 76 () 2w 65 5 971
Z [A) B AEMHC-CARE 4 i 7 41 AT S5 MHC—CARFE 15 32 40 A 3L 3Rk i H e BE R 2 17 1) 2
6] P11 ) B RE (90, P2A W T2ABRE2ARK) (WL T SCiRiR) .

[0304]  MHC-CARH #2070 B A Pl i B BER (51 anPCRY™ 15) AR 4138 L TS 22 Aok
PR B ATAR] — FP3RAS A — e 52 7 22 vb , MHC—-CAR K] — Fhak 22 Fh2H 20 16 2 F13k BN 4 i . 1%
F , Al A BMHC-CARFK) — P ER 22 Fh 450 1 7 51 o 45 2H. 43 (B 4n , 5 #4350 1) 7 37 Rl A 48] 4nPCR
P38 OB 1) U7 vk B R RS (N, 8 G A R Sk B AR 7 41D 5 DA 4 AMHC—
CARIIAZ IR 7 51| o B, W] & R AMHC-CAR R A% R o 7E — S8 S it 77 R 5 A% R A& DNA 7 = &
ST S, B BR AZRNA

[0305]  MHC—CARE [ - & idh L P A% R FNHEE 17 X A (R A R 1) AR AR AR (A AE A A T )56 [
W) BIATAR — Fha] 5 2% bl 8252 8RR A LAUE A A &9, AR AT Ja
WA I R AR B AR 5 H S MBS RS (B, B S B 4B B EE T M AR) A
FH HA 52 4 SV a7 10 3283 o T AR T7 VR AR 29 240 6 ) A 2 22015
KRR I T 2N 25 b T B2 52 (Y 3k RO 77 B Rs 2 771

[0306] 242 b nT 452 A , CLHE G2 MR, A AU AR it L 0 5 DL Rl A5 R 26 Ay
B ER Eh F e A UL  PTEAL T, 95 PUER LB A0 AR &R B TS 7 Ry T B2 A,
BN s 5 & IR R B BRE s R s Bk MR A4 s Bps s b DL R e ok ik
G B A A/ B R IE R . 2 WAl WRemington: The Science and
Practice of Pharmacy 20th Ed. (Zj%Fl2# 552 55200%) (2000) Lippincott Williams
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FWilkins,Ed.K E.Hoover.

[0307] I . ¢ IAMHC—CARF M4 T4tk 1) 4 28 4 i

[0308] (i) ¢ IAMHC—CARH] 492 41 g

[0309]  RIAASCHTIAR IMHC-CAR T 4 925 200 a3 (AL AR o 4 B 38 , L mT @ b MHC / IR -TCREE &
KRS 5B G e M S A (1, B B BT M) - MHC-CARIMHC- IR 55
3 R Ji P 240 A P R TCR 2 [ (%) AH ELAE A I MHC-CARIAE 5 A% T 45 i3k ((E ke th s
Tk ZE AR G 9% A M 1) 40 RIS 5 4% 5 40 1) TS R IAMHC-CAR) e % 4H il , ‘5 R IAMHC-CAR
(14 s 92 200 L 14D B84 AR/ B8 3050 A Y 36 3 7 905 53 9 P 400 o 4792 4 T D2 T4 i W NK &4
0 538 0D A £ o T P 200 P e LA AT 21 o 7B — SR st 7 R v, S 4 A2 TN
Jf o #E— BB S it ZE T, S R RNK A L o HAA S B E T ST St ) b 4t

[0310] Gy 4 M A ] 3 AT A0 SRV, 451 dn o JE il B A% 41 i (PBMC) 1 B8 « 41 23451 4 G2 ik
E2 &5 i v Re 2H 2B 3 ST 1 AR B R o 3 A 3R 1S FIT TR 0 58 A M SIS TR (1) SR T AR Sk R A
N BT 5 2 B SR ) o A — e St 5 2 PR, S B A M BERT AE 1 PBMC - BT 75 S 2 4 L S5 7. (431
1, T2 AR NK A« 5000 24 L P 4 o P R e 4 o B A AT 2HL ) ml e 5 o o 3%
B IR , TESRAS AN E N B 3G, 9 40, BT-CD3AIHT-CD28H LA T FH T4 B T4 e

[0311] 1 Mg 34 A ST ik () AT AATMHC—CARAS) 2 4K 1) SR s 4 B, FH T A 8 B I 04
TR B 52 R A S AR (1) 028 Ak T3l I AR SR IR IR T R A A SN S s AR
1, ZRHESMHC-CARF AX R 1T 5 63 ) JE 201 A S A1 2 4 T e o 28 0 P SRR 4 A, 491 o 25
AR (I, P28 B ) o A% TR AR R P 7E A 35 (1 25 A T S5BR ) 1k B B i LA AE 2% 43 7 b
A RN A i, SEL AT A I T 6 AN P A B B, B R AL R B Sk R BRI ik A Ak
100 A% B 1) R 3 o 6 G D 382 Sk 1T 2 A 50 2 T 48 A HP AR 5 IR 1A 55 IR AR BR I 971 o RAK AR/ I
KL/ EE R R I IR B B T F T 3R A R A 2 AR R E R0 2R A (HNGE A T 7R EAZ A
i o R A A

[0312] % Fl 3 )T 7] H T 3R IE A SCATIA FIMHC-CARKA B A4 , AL FE (E AN IR F 5 41 i 97 5
(CMV) o ] B B J5 37 3 B L TR 155 B A JRE i BELTRVHTV-LTR JHTLV-1LTR J@ M# S #:40
(SV40) F- 1B 37 B a2tk B8 R 301« I T-3RIS G 2R 3 40 3 3 70046 9%
2 L H ) A AT 2E R B VS R B 1 B, R AT AT R T B SR BT, A4S SR AT LR S g
FL PN Y

[0313]  54b, 3RARTT & BIANLL R i) — S ml 4350 nldk BeARIC I A, fl g B R 2L A, A
TLE T A g A 3 R AR BRI A e s ok BN OMV ) Sz B L L R () 958 -/ )R 3 T I
B, FH T8 K4 53 5 5k F SVAOfR) % L 26 1E FIRNADN T35, B T-mRNAFE %2 4 5 SVA0 £ J8i 0 75
5L S FICOLEL , T IR i 25 2 R & o) s P9 A% B AR 45 & 67 3 (IRESes) VB £ wwfEfir
R TTRISP6 RNAJG BI T, F R AL S SURIS SCRNA 7 H AR TSR 7807 H R R, i &
G B A R R ) R B AT T (91, HSV i e e S 15 5 28 2 Ok R A B 51 i Casp9)
DL AR 5 DR, VP MHC-CAR Rk

[0314]  7E—usijif /5 b, T AN TFRIbR EW/ 40 i%/ H 285 T 0] TR 2 5 s yii i
H1/BEQBEND 4} 1% . Phi 1ip% A, Blood (IfiLi) 124 (8) :1277-87;2014) . —/SZ {4l ZRQRS, H &
A T Z B BB AL FIQBEND- 106 457 o 7~ 1911 5 A1 E R ThI 2 ik «
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LLGADHADACPYSNEZSLCSGGGGESELPTQGT NVETNVSPAKPT PYSNESLC
ASCPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCNHRN
RRRVCXCEPRPVYV (SEQ ID NO: 144)
[0315]
METS LLCWMALCLLGADHADACRPYSNZSLCSGGGESELPTOGT FSNVITNVSRPAKRT PYSNPSLC

APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCNHR

NRREVCE V' (SEQ ID NO: 384)

[0316] J%E%RQRSEI’J TWJ TH? E&?ﬁd? TETET

[0317]

[0318] £ —ANSEAF R, LN 7R BT RQR T F1 A% 2 ] B I 21 48 30 A FFAIMHC-CARFA 4 -
[0319] ACPYSNPSLCSGGGGSELPTOGTFSNVSTNVE PAKPTTTACPYSNPSLCSGEGGS (SZC ID NO: 145)
[0320]  fH A A B A2 BT AT RIZR / RHMA A B2 QBEND-105R A7

[0321] A3 M BRI T 77 A5 5 A i S D] 10 AR (1) 7 32 A2 A A3 A B ) Jenn v ] 3R 45
(1) o F0 25 Yot B A SC P i [OMHC—-CARFA G2 A4 [P A% R 17 91 PR AR ART 80 AR 1.7 AR 2 I Y5 Rl Y o 3R R
(A PR P T 5 3 1 7 %3 005 B A e 2 A L o 3 3R A AR 2 e A AT B 1) 7 VR AR SR Ak P
JE R0 ) FF T AL FEDNAFE 28 L RNAFE 28 fL % Guaal n o) an g oA sl 2% 3 o A — S8 STt 7
Zrp, F T 3RAMHC-CAR 1) R i I 3 753 1 308025 18 AP o /s 491 PR B 08 328 v B R E
ABR T, EH W R (S W, PCTAJF 5 W090/07936;W094/03622;W093/25698 ;
W093/25234;W093,/11230;W093/10218;W091,/02805; £ [E 4 F| 55,219, 740F14, 777,127 ; B&
H L H'52,200,651; LA BRI E RS0 345 242) I T i 2500 #5474 FO IR AH S 25 (AAV) 3%
& (Z WA, PCT/A T 5W094/12649,W093/03769;W093/19191 ; W094,/28938 ;W095/11984 /1
W095/00655) o 7E— L& 5Tt /7 22 H , F T 3RIA R & 52 AR 19 B A2 0 i Sl 25 o 70— LB St
Z, H T RB R G SR AR S B

[0322] 7 3 s Ao B A A K G B ik S AR PR 2804 5 N 2 4R I S b, R A R s A
935 £ RN A5 Ay AR (140 95 B ROURE ] 3 ek AR s ) R0 AT AR v AR, IR AT LT 4nPCT HA i
A TFEW01991/002805A2,W01998/00927 1AL FNSE [ F6, 194,191 . A5 77 LB WIER
TS EERIURL , ] 28 73 B F1/ BRAEAY , SR J5 1503 B3 0K 5 G 72 20 i 2 fk

[0323] 7544 g A A SCER AL AT AT MHC-CAR O 2 Ak 51N T8 A J5 , 44 A 7E fo VR R IE ik
O ST R 25 S R 95 o 723 HP G ABMHC—CAR A% R 52 1 15 AL J5 3l 7 R 15 I s v, 78 £ 41y
FEH AT B3 T i) S A 5 95 AR — S T B, BA TR IBE R BT A
T PN AE 15 3 0 T AR T ERAE L P A 5 5 00 T 10 25 A AR B 37 o 1 EMHC-CAR A2 75
IERS T ARSI AR N 532 551 25 LI 5 e ] e A Ae] R 5 vE PR , 6 ane o e R
SEBEPCR (qQRT-PCR) 48 4w A 8% 7 52 7R A mRNA B 1o 60,465 2 13 J5f BN 328 56 ' S AR A e =X 4
MR B T B MR & 52 AR T E o I8 2 IR ST SE Tt 5]« 5 , MHC—-CARI®) 3R 35 R 7844 4 % 4]
Mu2h T 52 X3 R AR N K A .

[0324] B, FEA ST T A AR F 2 40 i b 3 TAMHC-CAR A A W 38 i 51 N 2 ABMHC—CAR
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FAERARTEIRNAZY T~ S IR o IX A FRIRNA )~ 0] 8 o A4 1 it B8 b 4 2% A B il 4% o RNA 23 1T 8K
Je I e 5 AL SN AE R T 240 AE , B a0 S e A0 A (5 4, TN B NK 2 P 1 AT A
L 4 i 8 T 1 2 B AR AT 205 o 40, RNASy T~ Al #% i RabinovichZ A\ ,Human Gene
Therapy (NZEHEEKI7VE) ,17:1027-1035H1W0 W02013,/040557 Ff #3k (1) 77 3% & B A 51 N 15
TN .

[0325]  #fl] % R IE A SCFIT I (AT AATMHC-CAR ) 15 =5 S 9% 40 PR 5 v L 45 S5 4R 18 78 =
P25 A o B 1 S 98 2 T 60, 4 5 3 AMHC—CAR () 40 L 1 50 & 186 I Py A4 7 3%, 49 4m
VEAE 32 20 i 15 58 BRI E 32 40 M IS E - BT e 32 4R 3G ) 7 i B T TR A R
AR TE E M SR, IF BT AU AR N 512 T 2 DL o A — S 77 S8 rh , 3R
ISR SCHTIR BT ATMHC-CARFI A = o B A e v] B AAY 4 , SR J5 26 T 32k & -

[0326]  (i1) HAHMAEAE &

[0327]  — ik 2 Fh 5 A1 19 I AL S 1 0T 78 % YeMHC-CAR KA 4k 22 11 ~ IR B B 2 J5 51 N1 32
T B ARH A 40, — Pk 2 FbR B R/ B SRR DR AT 5N AE 3 G 0 . SR FE SR R
JeEEH (GFP) (3 .98 8 1 (eBFP) FIRQRIEE[A , 51 4NRQRS (415 K H CD34FICD20 /1) #E
AL T ) B % bR B/ B AR 2R Philip58 A, Blood (L) 124 (8) :1277-87;2014) .iX
FERIFR &Y/ A AR FER AT AE— RIS G 5MHC-CARZ 73 — i f 2k .

SR T T

NELDGD

NGH VSG
[0329] .

RAGITLGMDELYK (SHEQ 1D NO: 427)

(03301 ZWAYGEPIIRZIR 7 51 ) S AE R T B2 A3 -

[0331]

cagcadaacaccocoocatcggoegacggoocoogr Jgoeccdacaaccactac
- o S el i i i = i e L
geogecgggatcactetoggoatggacgagetgtacaagtaa {SEQ ID NO: 428)

[0332]  7E—UEifi N, N YRIETCR (o BREDSY — ) B AIR , (1578 £ iz il AR IE
PR PETCR o P Y5 P4 TCRIF R = R 388 G0 AN 7 2 TN AL v Ak o £ 3 B B 73 41, S S 21 g 2% 1 =2
AT B R o o IX R 1 R T 52 4R R DL T V0 97 1 B SZ 44, 91 anCD52 , FHo=MSTR YT 1 i
P o AMHC—CAR 4 128 291 i i 3% 0K A5 P 3808 52 A e 1 S ) s FEIMHC—C AR % 935 200 Ff L5 55 4 52 A e
PERIIE ST 7 (51, FL-CD5 245044 , 1 Anf] £ BAHT)

[0333]  7E—ubsiifs /5 b, 1ig 32 G R AL T F A R 2R THT AR 8 1 LA 3 0 e AT TR o 2%
BECH R IR 01 e IR S FE = R 8 B B SRR A R A A AT R SR
1BV 114 s 92 200 B 2 30 P09 D e 2 P, TR0 B e /DN E 9 328 10 5 5 8 7 92 200 il i 4/ ) of
H % 30 5 S S0 B RS o 78 TAH AR 43 i 42 b S S 40 () 4, 4 FE T 4m i i 12
H L dZ TN ) B B A B B 4 o Bl o A gk R L DK 22 B80S TN B B F bR R 45 L s 2 A
3925 240 Ff 9, ] % 20 SR 4 2 JORE AT A < I VR AL CAR-TAR B VR IT 4 BS54 7F ZE R AR
i, B2 AT BRSO IE AL U EAE B A RO ME R A2 Bar i, BB % N

cacccagtoogc
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AT S BB A IR K b o R O 2R A8 I EG A8 FICD19 CAR TYT ¥ R E 4> 5 YA J7 SR A & 1
CAR TY7 LV TT Mo e hE F Joa B 41 o 988 7 11 Y A 1 33 J2 o Brown%% A ,New England Journal
of Medicine GHreifg 22 2E 4 &) ,375 (26) 12561-2569,2016., 4 HiE TR EL A 4 Wi HE A 55
AR PR 7 .GaglianiZE A Nature (F4R) ,523 (7559) :221-225,2015.

[0334] ¥ —Fhak 2 Fhopk B 5 (R B B 1 51 N 9 S5 200 0 ] 34 6 G 3 AT B 7 bR B2 5 R T R B
P G 2 20 PR AT U R TR 4 B, TRV R AN 5 A A AT S BRI o S IR L 4T
o R ER K (HEV) 3N REL 28 o IR I, R s R 1A 2 SHEVAE & /8l N 85l i
3t G 9% A0 M HENRES 2 o R B PE KR S5 R B R B B E AR T CCRT GE1L A 72 4K)
MECAT9 (J [ bk B2 4 Huhik 28)  If B RGF 25 (1 -1 (VAP-1) FICD62 GEFE B 11, AL B 4 7 5%
%) JAzzi%8 N ,Blood (IfL¥R) 124 (4) :476-477,2016;Streeter® N\ ,J.Cell.Biol.107:
1853-186;1988;Michie®s N\ ,Amer,]J.Path.143:1688-1698;1993;Berg®s A,
J.Cell.Biol.114:343-349;1991;Berg% A ,Nature (H%R) 366:695-698;1993; LA K
HemmerichZE A ,J.Exp.Med.180:2219-2226;1994 . B3 , 4w fth S 55 bk 2 4 A M50 e A0 bk 2
A EI MRS (5, B 1-BERR S R -1ELS1P) 1 2 R T M\ 50 28 241 i i o

[0335] i iz i 28 S REAL A5 1 AR IR 752 A4 RIS B 52 440t B {EMHC—CAR B 728 41 iy 5 4% 4
Ao 925 95 975 1 05 S v 4l e 425 i [Barreiro®E N, Cardiovascular research (OIMLEHTFT) , 86
(2) :174-182,2010] , 2 WAR3FN4 . 2 5 SE A AL 1k S RE 1D o 2 A M0 11 52 A4 A0 48 B4R &8 — itk
[ 28 B (Hrp % IACXCL13.CCL19.,CCL20,CCL21) [ 3244 (B, CXCR5.CCR7CCR6) -

[0336]  — A EUZ AL S 5N B AR E /AL (B anfix /CNS & 88 R i i i
0T/ B i) (1) B P D S R AT A N 9 9% 20 L M G 58 AT L e B

[0337] I AEVE YT VR0 M P i B2 15 3 BRI IS RNAS S 1 238 (RT 8 5 e ok 1A 905 1A 2 PR 28
&), B (TEFe3fa) o] F T 455 Treg B CTLYN L 2 75 1 o7 B B Ab B / #4201 T 75 1R 20
BarreiroZE ANCardiovascular research (OIILEHFFT) ,86 (2) :174-182,2010, L S{#i
mRNAFL By, 0] 70 15 Rk a1k B 7 BORG B 52 R RF 82— Ji . Wang MIRiviere.Molecular
Therapy-Oncolytics (5 F¥GI7 -8 %) ,3:16015 2016,

[0338]  K3.Ea1LA FRZARFIRIRE 5
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[0339]

21k ey | Cpfank LS
CXCRI R4 | AAY21515.0 CXCL8, CXCL6
CXCR2 PRI | NP 0015481 CXCLL,2,3,4,5,7
CXCR3 T A2 | NP_001495.1 CXCLY, 10, 11
B 4/

CXCR4 KEZ BB F | cAAL2i66.1 CXCLI2

% Skl
CXCR5 B 4l s A1 Th 41 | NP_001707.1 CXCL13
CXCR6 RAER DL T 4l | NP_006555.1 CXCL16

. {Es5#k
CXCR7 i1z B 4. NP _064707.1 CXCLI2

T 41l iy
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[0340]

[0341]

[0342]

[0343]

CCR1 SRR MM, | NP 0012861 CCL4, CCL3, CCLS,
> CCL14, CCL15,
iz T 41 CCL16, CCL23

CCR2 FZAMM. WAL | AAA19119.1 CCL11, CCL26,

12T 41 B 41 Gt AKIS,
ra— CCL15, CCL24 &
=3 CCL5. CCL28

CCR3 fEI ME SORE TR | NP 0018281 CCL11, CCL26,

YEH, B AT 41 CCL7, CCLI3,
R VRPN ey
J. WERRE AN

CCR4 Th2 40, B | NP 005499 | CCL3, CCLS,
41 CCL17, CCL22
CCRS Ah R AR ZE4] | NP 0005701 CCL2, CCL3, CCLA4,
; LS, CELLT,
i\ CD34+3E il CCL13, CCL14,

M. 754/ CCL16
ic1Z Thi

CCR6 RKAGICHZ T A, | Aacsii241 CCL20
PR, Th7,
FENEAL T 412 I
T
CCR7 5 HEV IZ%i B T| AAH35343.1 CCL19, CCL21
W R, If
HEANMESR T
a1 ffa [X
CCR8 Th2 4ifd. MR | NP 0051921 CCL1,CCLI6

NPT N N
AN

CCRY s, % NP 1124771 CCL25

CCR10 Bk REEE. | NP 0576862 CCL27, CCL28
WE T 40

XCR1 NP 005274 1 NCLL, XCLS

CX3CRI NP_001164642.1 CX3CLI

HIAACS1124 . 1AL CCROIK R AL R > HIAE NI S

MSGESMNESDVFEDSS VSVNTSYYSVDSEMLLCSLOEVRCFSRLEVPIAYSLICVFGLLGNILVVITFARYK
KARSMTDVYLLNMAIADLLFVLTI WAVSHATGAWVESNATCRKLLAGLYALNFNCGMLLLTCISMDRY LTALVOA
TREFRLRSRITLPR SLVVWGLSVI LS EVEFNQRYNTQG3IDV RYQTVSE WELLMLGLELLE 3
PIMFMIFCYTEIVKTLVQAQNSKRHKAIRVI LAVVLVEFLACQI PHNMVLLVTAANLGEMNRSCOSEKLIGYT
TEVLAFLHCCLNPVLYAFIGOKFRNYFLEKILEKDLWCVRRKYKSSGEFSCAGRYSENISROTSETADNDNASSFTM
{(SEQ ID NOC: 3%81)

CCRO I A% TR 7 HAE N I 2

DY F

5C
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atgagtggggaaagratgaactteagcogatgtatttgactectocgaagatactitgtatoigtgaa

ttes

gecaataaacttoaatt
actaagtccttooge

agcgy tocrttttgtgr
Tgccacatgtaagetgaottaaagygga

tecgtegatagtgaaatyoetgetetgragtetecaagaagtecgecaatteagtegacteztegs:

gtgatcatetoccotocagtacgottgiotttaaccagaaatataacacacagygatetgatgtratygTtgaaccaaay
tatcagacagtgagtgaaccaatacggtongaagitgottatgttgogaeTttiggagotgettttogggTttttecate
coactgatgitcatgattttotgitatacatttattgttaagacettgytteaggogesaaatagraagagacan

aaggeaattogagteatcattgecytggigitggrettetigygeotgicaygatcoccecataatatggtitozgete
gtracogocygctaacttgggtaagatgaategatottgtcagicegagaayttgatcggatacaccaaaactyy

acagaagigctgge

et

]

[0344]

ccottcactgttgtcigaacccag:y
-gaaaatcctcaaggacozctg

cagtgagaate

) 1D MQ: 382}

ALGAGCEEEEAAICAAT GAA T T TCAGUGAL G I CGACTCCAG I GAAGATLATIUTGLE
TCAGTCAATACTTCATATTACT CAGTTGATTCTGAGATGTTACTGTGCTCUTTGCAGGAG
GTCAGSCACTTCTCCAGCCTAT T TCTACCCGATTGCCTACTCCTTGATCTGTGTCTTTEGL
CTCCTGEEGAATATTUTEGETGE TCACCTTTCOTTTTTATAAGAAGGUCAGGTCTATE
ACAGARCGTCTATCTCTTEGARCATGECCATTGCAGACATCCTCTTTGTTCTTACTCTCCCA
PLICTGCECAGIGAGTCALGCCACGEIGUGELGGEL I CAGCAATGUCA
CTAAAAGGCATCTATGCOATCAACT T TAACTGUGEGATGET GOTCCTGAT T TG LAY
ATGGACCGETACAT CGCCATTCTACAGCCGACTAAGT CATT CCGGCTCCGAT CTAGARTA
CTACCGCGCACGARAAT CATCTGCCTTGTTGTCTEGGGECT GTCAGT CATCATCICCAGT
PCAACHI'IIGTCI T CAACCAARAATACAACACCCAAGGCAGUCATIGLCIG I GAACCCAAL
TACCAGACTGI CICGEAGLUCCALTCAGEIGEAAGUIGCLIGALY GGG T GAGCLACTC
TTTGGTTTCTTTATCCCTTTGATSTTCATGATATTTTGTTACACGTTCATTCTCAAANCT
TTGGTGCAAGCTCAGAATTCTAAAAGGCACAAACCCATCCETGTAATCATAGCTGTEETE
CTTGTGTTTCTEGCTTET CAGATTCCTCATAACATGGTCCT GCTTGT GACGECTGCAMAT
PIGEEYAAAATGAACCGATCCY GUCAGAGLGAAAAGC TAAY T GECIATACGAAAACYEIC
ACAGAAGLTCCIGG I COUGCACLEOLGCCYCAACCUIGTERICTACGO I TALTY GGG
CAGAAGTTCAGAAAC! H i H e AGATCTTGAAGGACCT ETCETETCTGAGABGERAR
TACAAGTCCTCAGGCTTCTCCYGTGCIGGGAGETACT CAGAAAACATTTCTCGGCAGACT
AGTGAGACCGCAGATAACGACRATELGTCGTCCTTCACTATE {SEQ ID NC: 392)

[0345] R4 RGP SZARFNRARTE =

agotsttataggacagaag gaaat

Ak

WHAEUT ERE | x5 Aic {4

VLA-1 5 o) EZ: PN NP_852478.1, | REHEA. EHiEEA

AAH20057.1

VLA2 R apy | GrE AR NP_002194 2] REEF. ZHEE A

AAH20057.1

VLA-3 5% 3P, V2 41 i A 7Y AAI0191.1, | EWiERA-5

AAH20057.1

VLA-4 B auf) by 11} ) NP_000876.3| £F & 1A H 1l

AAH20057.1

[0346] VLA-5 5% asp, VF 2 4 2 7Y NP_002196.4| #F%EHEA. VCAM-1

AAH20057.1

VLA-6 5% asp VF2 i A AAI3Z6456.1, | BREEREA

AAH20057.1

oy

[ NP _000876.3, | MADCAMI
NP 000880.1

o

LR AAQRU241.1, EHEERA
AAH20057.1

aLB:

T ¥k E240 i NP_002200.2, | I-CAMI, [-CAM2
NP_000202.3
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MAC-1 28 ayPs kg e R R | AAB24825 1, | -CAMI
4k NP 0002023
o Ps 1L/ AAIRGA4A3 1, | M EAK. FEEA
AAI27668.1
o BEMR AAAG6I631.1) BOEERA., MAEHEAR
AAH20057 1
avps TN R An AAAG1631.1, | BOEEA. FEEA. I4H
AAI27668.1 | AE. BHEA. Cyr6l, H
[0347] RARZE . Tetrac
ovPs F R o A 41 4 | AAAGLG3L L, | 3% E R
it NP_002204.2
avPs Jiiy FLAR AAAGLI631.1, | &K AN TGF-p1,3
NP_000879.2
ovfs UiEaY AAAG1631.1, | FHEE AN TGF-B1.3
NP 002205.1
06PBs - R 4l AAAGLIG3L 1] ERNEERA
CAB61345.1
[0348] ik thER 7y Ak, T 3 o o RE A A Dy RE (191 an 39 58 A M B3 1R 55) 1 R IRt mT 5] N f

925 241 i 50 DA e 25 24 B s o S0 404 < TNE /TNFR23 63 Ot T+ %8 75 i (B 58 A7 &L (1 CD8 T4
) sg1d (FasLEARAA ; T IREE 3858 ; CTLANIE I Fas-FasLi& 42 5 4%) ; 1pr (Fas 54844 FH T
ARt FasL- SR T HCU I FasL- SR 4 ) R EEB Gk = (AEIR #E 20 M A A% R T2 AR 4K) s Fr
FEAFIB R = (REIR RN M A% T2 AR L) s ALK B = GE SRR A SRR T) s FILER
FiFasLi = (BRI R0RL N5 FlFas A ST TD) s HA R AREC (CIKE-IKEED k= C1NEE
P A P i RN — S 3 1 22 SRR B 1) 5 FAS (CD95) RIAA 2 5 Fl/BFASLIS 3Rk

[0349]  "RE5HIH TMHC-CAR THHAEI F3 M st A& A2 1 BUAR SCH R (1) 336 77 DL A N
A AEREAR AT
[0350] 5. EEEMESLIRIT R H a5 kb
BB R
-TCR il ¥ /> % MHC-CAR 1 fik-MHC
-CIITA #J(CABR 22 I TE MHC 1128 3K 1%) RATFRAIHIR A CD8” T 41l
[0351] | -CS-1(CD319)# KA T T 4l 1) A MHC CAR. T ARG Rl R

%, M ZE4 MHC-CAR T 412
&y (WA B AL E MR,
MHC-CAR T 41 845475 42 4 il
BHERRERW, HAEEE
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)
-Fas 2%, HATEM A5 FasL i RE A5 SRS T LA B CD8 451k
-PD-1 %, HATYEMLAT 5 PD-L1 A/ak PD-L2 if | T A, $Uf R0 (APCHRY
Feiktil & FEB AN

-JLRIK CS-1 CAR(EAT X CS-1 45 7 1 (1) M 1 45 s
Y5 CAR HEEAA)

-3L3K1L CD19 CAR (A% CD19 55 PR Hu b 25
PRI CAR #4214

-PD-L1 id®iE, Hn[fEigi5 PD-1 $RAE J#/> MHC-CAR T AEpiite
-PD-L1 + CTLA4-Ig, Je Al {15 PD-1 ksl ¢y | SALAMMIHERINAR P

FasL it ik, JEAMEHHES Fas o4l A Sl HIEE B EHIRL TCR
SRR 9 ik, JUTTALENLS Tim3 kol | A0 DL CDe
-CS-1 Hk(24 CS-1 CAR i T-Id/b [F Mu A i) B

-MHC-CAR 0545
-TCR 3, 450 5] A4 2 s (A M T 28 73 30 | PR AR AR B 05 ) XU,
PABR 25 B 4R 41 D)

-#%15 MHC-CAR [f] Treg 4l Ji ¥ b %t H B E-MHC 1 3 i
[0352] -PD-1 FlI/8¢ PD-L1 il JSF (45 Ao A B 80, RS2 B 4l

-CXCR5 #ik M L

-IL-35 ®iA P 2L % i /B o S 52 1k 3R

R A A R B 4R dE ) CD10)R1 |
ol e T A G AT I (5 G 1) €S- 1) 4 i ) (431
PUETRYS)

AL R 52 AR R IA LG I AH S 28 B (Schall 25 | 7€ 1) A& 48 sl HiJi 2 328 sl b [ 5
A Nature Reviews Immunology (IR %yl | 3B

2, 11(5): 355-363, 2011)EE 54540 iy 288 AH
HAEH @, *FT B 40ffdy CXCRS, XfT Thl7
N CCR6)

-PUREE R 34K scFv, HADE CDS #0655 B4 i
S RT3 149 3 550 R 1 ) 3 &5 M S (1T Treg) o (1)
w, P-MOG Hufk). Al il = M T el 13
(49 NS i) B o AR A 1 90 e 7 AR A % I LA 2 37
TR 1 PIOPEEEAR G FHE).  Tran ZEA
Scientific reports (B} ) | 6:31730, 2016
SIRAE GRS (R R A T % BEACAN LA T fa B
[0353]  7E—usjfiyy Serb , 5 2 PDRH W i B AL A4 AT 5] N\ 3R I8 A SC AT IA FMHC-CAR ) 4
SN X AE AL FEPD- 1Rk < PD-L1 8123 KX B PD-L1 g bk o ) — Fh el 22 4 . PDFH
Wt T 5 4 s — 3 ) (4 2 i PR CTLA- 4 TIM=3 . LAG3 TIGIT- IDOES ¥ & FR il , B CTLA-4T g%y
WA) A s IR (4 T, FE—0X40 . Fi—CD137 TL-2 TLREC AR B STING) F1 /B ek il 01 461) 751 (431
U, Braf f0 77 sRMEK 0 #1157) 24

[0354]  "FR6%EME T FHT-PDRAWT  H % $1 155 FE T2 5244 | B s% FIHGT S to l LAESZ 44 P
b AR TS S S 0 A LA R AR RN 24 4 AR FERE 9% 2 AR K s 9 1
WAEAEA 1% LB T LE T M i FHCas9 ) T-45 SRNARRE FE 2 UL Je ] F TR0k /i %
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L) F ) Genbank 2 3% 5 o 5 F gRNAR 38 [R] 41 g i 388 3ok 5% 55 7 T 7 g RNA RIS Ji 6 BR A
CasItZIREE I 12958 (1entiCRISPRv2) AT o IX AT N 7E T SEH I IE TALEN RNARY #8536 77 8
#47 .San janaZs ANature Methods (H 42X 7775 (2014) 11 (8) :783-784.,
[0355] 6. FH T A& A& 1M AAH R Cas 9~ 3 1) G 1) /s 491 PR 2L (A

PD PH W A % 9w it Genbank &35

Cas9 ¥8 1) () 5k [ 41 /5 51
(2RNA)

B e sET- 8 H 1(PDCD1) NP_005009.2

TGACGTTACCTCGTGCGGCC
(SEQ ID NO: 146),
CACGAAGCTCTCCGATGTGT
(SEQ ID NO: 147).
GCGTGACTTCCACATGAGCG
(SEQ ID NO: 148),
TTGGAACTGGCCGGCTGGOC
(SEQ ID NO: 149),
GTGGCATACTCCGTCTGCTC
(SEQ ID NO: 150),
GATGAGGTGCCCATTCCGCT
(SEQ ID NO: 151),

FEFALAAET: 1 Bk 1(CD274) NP 005009.2

[0356]

TACCGCTGCATGATCAGCTA
(SEQ D NO: 152).
AGCTACTATGCTGAACCTTC
{SEQ ID NO: 153),
GGATGACCAATTCAGCTGTA
(SEQ IDNO: 154),
ACCCCAAGGCCGAAGTCATC
(SEQ 1D NO; 155),
TCTTTATATTCATGACCTAC
(SEQ ID NO: 156).
ACCGTTCAGCAAATGCCAGT
(SEQ ID NO: 157)

CRRE bR PSR Genbank % 5545

Cas9 8 1) 1) 2k [N 41 F¥ %1
(gRNA)

AR EEE T-H 405 1 4(CTLA4) | NP_005205.2

GTACCCACCGCCATACTACC
(SEQ ID NQ: 158),
TTGCCTATGCCCAGGTAGTA
(SEQ ID NO: 159),
CCTTGTGCCGCTGAAATCCA
(SEQ ID NO: 160),
ACCCCGAACTAACTGCTGCA
(SEQ ID NO: 161),
ACATAGACCCCTGTTGTAAG
(SEQ ID NO: 162).
ATCCTTGCAGCAGTTAGTTC
(SEQ ID NO: 163)
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CTLA4-Ig (Orencia) APZ76727.1
YE NG/ T E RS- R RS 2A 4L | NP 002706.1 ACATCGAACCTCTTGCACGT
] (SEQ ID NO: 164),
IE2 o [FIFH A (PPP2CA) TACAGCTCACCTTCTCGCAG
(SEQ ID NO 165):,
GGTATATCTCCTCGAGGAGC
(SEQ D NO: 166),
TACACTGCTTGTAGCTCTTA
(SEQ ID NO: 167),
GAGCTCTAGACACCAACGTG
(SEQ ID NO: 168),
CAAGCAGCTGICCGAGTCCC
(SEQ IDNO: 169)
LG SRR CIBERRRE 2A ML | CAA3LI83.1 | (G Qiaa Gy o CeAce
W3k B AR (PPP2CB) GAACTTCCTGTAAACGATCC
(SEQID NO: 171),
TACATACCTCCATTACAAGC
(SEQ ID NO: 172},
CCATCTACTAAAGCTGTAAG
(SEQID NO: 173),
CTCAATATTGTAATGCGTTC
(SEQ ID NO: 174),
CTCTCCATCCATAGACACAC
(SEQ ID NO: 175}
B A MBS, 2% 6 & | AAA35963.1 | TAAGACCTACATCGCCAGCC
GAAGAACTTGCACCAGCGTC
(SEQ D NO: 177),
GTCAGCCGCATTCACCCTCG
[0357] (SEQ ID NO: 178),
CTGCCAGAAGTCATTGACCG
(SEQ ID NO: 179),
CCCAGCCGTACTATGCCACG
(SEQ ID NO: 180),
GCCGCTGCCCTTCCAGACGC
(SEQ ID NO: 181)
MEAMEABMRMIEZHE 22 8 | AADO0904.1 | GTAGCTGGAATCCTCATCAG
CAAAACCTATCCTACAACTG
{SEQ ID NO: 183).
TTAGGGAGTTTATGGACCCA
(SEQ ID NO: 184),
CTCAGCCACAGTTGTAGGAT
(SEQ ID NO: 185),
TCACTGTACCTTAATGAAGT
{SEQ ID NO: 186},
TCCTTTATCTACAACCCTCC
(SEQ 1D NO: 187)
WEMRELIER 3 HALAG3) | CAA36243.3 | TCCATAGGTGCCCAACGCTC
(SEQ ID NO: 188),
GTTCCGGAACCAATGCACAG
(SEQID NO. i89).
GCCGAGAAGTCCCCGCOGCTGC
(SEQ ID NO: 190},
TGACCCCTGCTCTTCGCAGA
(SEQ ID NO: 191),
CGCCGGCGAGTACCGCGCCG
(SEQ ID NO: 192),
TGGGCGGTCAGGGCGGCTGA
(SEQ ID NO: 193)
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FRIBF R M AZ A 2 (Tim3, | AAMI9100. 1| CTAAATGGGGATTTCCGCAA
HAVCRZ) (SEQ ID NO: 194).
ATCCCCATTTAGCCAGTATC
(SEQ ID NO: 195),
GTGAAGTCTCTCTGCCGAGT
(SEQ ID NO: 196),
AGGTCACCCCTGCACCGACT
(SEQ 1D NO: 197),
CTTACTGTTAGATTTATATC
(SEQ ID NO: 198).
TATAGCAGAGACACAGACAC
(SEQ ID NO: 199)
B A1 T jH 4 BTLA 13 GTGACTTGGTGCAAGCTCAA
AT 41§54k 1( ) AAP44003.1 i gty
TCTGCTTGCCATTTCGTCCT
(SEQ ID NO: 201),
CTGTTAGCACAGTATTTCAC
(SEQ ID NO: 202),
CCAAAGGAAGTAAACGATAC
(SEQ ID NO: 203),
ATGTTCCAGATGTCCAGATA
(SEQ ID NO: 204),
CTTCTTCTTAATCCCATATC
(SEQ ID NO: 205)
Y T AGTTTAGTCGCGTTCCTTCC
CD160 $1J5(CD160) AACT2302.1 (SEQID NO: 206),
CACTGTGCAACGGTGTGACT
(SEQ ID NO. 207),
GGATGTCCACAATTGCCAGC
(SEQ ID NO: 208),
AACTGAGAGTGCCTTCATTA
[0358] (SEQ ID NO: 209).
GACAGGGAACTACACAGTGA
(SEQ ID NO: 210),
GACAGGGAACTACACAGTGA
(SEQ ID NO: 210).
ATTGTGGACATCCAGTCTGG
(SEQ ID NO: 212)
FLA Ig MITIM 45003800 T 4%k | BAC04973.1 g;fé%‘;}ﬁ%“—;ﬁg‘)ﬁ-”‘w-“'I'AC
=7 bl 1 3 of A
SZAA(TIGIT) TGGGGCCACTCGATCCTTGA
(SEQ ID NO: 214),
GCAGATGACCACCAGCGTCG
(SEQ ID NO: 215),
TCAGGCCTTACCTGAGGCGA
(SEQ ID NO: 216),
CATCTGCACAGCAGTCATCG
(SEQ IDNO: 217).
ATTGAAGTAGTCATGCAGCT
(SEQ ID NO: 218)
T 4 R 2 3 Ctactile) (CD96) | AAA36662.1 | AGCCACAGTAGARGCCTTAT
GCTGTCTATCATCCCCAATA
(SEQ ID NO: 220),
ACTTACCACCGACCATGCAT
(SEQ ID NO: 221)

M B E T T @57 | AACBO267.1 | CACACTTTAGAGTGAGCGTC
(SEQ ID NO: 222),

Eilnoy CTCCAGTGGCTGACCCCCTC

(SEQ ID NO: 223),

CCACAGCAGCCCACCAGTAC

(SEQ ID NO: 224)
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[0359]

HaRAHX R ZEREAFEZHK
1(LAIR1)

AF(013249.%

TTATAATAGATGCAGCGATA
{SEQ ID NO: 225},
TCATTGTGACTGITGTCCGA
(SEQ ID NO: 226},
GCCAGGCACCGTGATCCCCC
(SEQ ID NO: 227)

MR RR S & Tg FEBEE R 7(SIGLEC7)

AFT70485.1

CATCCTTATCCCCGGTACCC
(SEQ ID NO: 228).
CAGAGAGTTCTGAGCTCGAC
(SEQIDNO: 229),
AGTGTTGCTGGGGGCGGTCG
(SEQ ID NO: 230)

MR ERSS & 1g FERESE & 9(SIGLECY)

AF135027.1

GACGATGCAGAGTTCCGTGA
(SEQ ID NO: 231),
ACTCACAGGACACGTTGAGA
(SEQ ID NO: 232),

TACCCTGGCCCAGTAGTTCA
(SEQ ID NO: 233)
H AR A 91 i 52 74 2B4(CD244) ACCTTCGTCTGTATGCTGTT

AF105261.1

(SEQ ID NO: 234),
ACCAAACAGCATACAGACGA
(SEQ ID NO: 235),
CTACTCTATGATCCAGTCCC
(SEQ 1D NO: 236)

FET 52 R AR 45 G i

98 YR BE I 7 G AR OB K R R A
10(TRAIL)

AACS0332.1

ACTCCGTCAGCTCGTTAGAA
(SEQ ID NO: 237),
GTTCATACTCTCTTCGTCAT
(SEQ ID NO: 238),
AGAGTAGCAGCTCACATAAC
(SEQ ID NO: 239)

(RN T S R R L I A
10B(TNFRSF10B)

AF018657.1

TTCCAGAGCTCACAACGACC
(SEQ 1D NO: 240),
ATAGTCCTGTCCATATITGC
(SEQ ID NO: 241),
ACGATACTCACGATCTCATTG
(SEQ IDNO: 242)

i 98 3K BE N 7 B2 A K R R
10A(TNFRSF10A)

AAC51226.1

AGGTCAAGGATTGTACGCCC
(SEQ ID NO. 243),
GAAGTCCCTGCACCACGACC
(SEQ ID NO: 244),
TTTGGTTGTTCCGTTGCTGT
{SEQ ID NO: 243)

2 it K 4 i§-8(CASPS)

CAA6G6853.1

TGATCGACCCTCCGCCAGAA
(SEQ ID NO: 246),
GGGTCGATCATCTATTAATA
(SEQ ID NO: 247),
TCCTTTGCGGAATGTAGTCC
(SEQ ID NO: 248)

e fjk K 4 iE-10(CASP10)

AAC30644.1

CTATGTATCCTTTCGGCATG
(SEQ ID NO: 249),
TCTTCTGCCGTATGATATAG
(SEQ ID NO: 250),
GTGAGACATGATCTCCCGAA
(SEQ ID NO: 251)

2k K 4 fl§-3(CASP3)

AAAG5015.1

ATGTCGATGCAGCAAACCTC
(SEQ 1D NO: 252),
ATTATACATAAACCCATCTC
(SEQ ID NO: 233),
AATGGACTCTGGAATATCCC
(SEQ ID NO: 234y
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[0360]

S R & Bl§-6(CASP6)

AACSCI68.1

ATAGAGACAATCTTACCCGC
(SEQ ID NO: 255),
AAGATTGTCTCTATCTGCGC
(SEQ 1D NO: 256),
AAATGTGATTGCCTTCGCCA
(SEQID NO: 257)

i K & fi§-7(CASP7)

AACS50303.1

CGTTTGTACCGTCCCTCTTC
(SEQ D NO: 258),
TGCGATCCATCAAGACCACC
(SEQ ID NO. 259),
TTGATATTTAGGCTTGCCGA
(SEQ ID NO: 260)

FAS HIRFET: 45415 1 (FADD)

AAABG517.1

AGTCGTCGACGCGCCGCAGC
(SEQ ID NO: 261).
AGCGGCCCATCAGGACGCTT
(SEQ 1D NO: 262),
GCGGCGCGTCGACGACTTCG
(SEQ ID NO. 263)

i 981 K B A 7 52 4K K R R R
6(FAS)

AAAG3174.1

GTGTAACATACCTGGAGGAC
(SEQ IDNO: 264),
TACATCTGCACTTGGTATTC
(SEQ ID NO: 265),
CTAAAACTTACTTGGTGCAA
(SEQ ID NO: 266)

IDO

AAA36081.1

TCTCAACTCTTTCTCGAAGC
(SEQ ID NO: 267),
CTGCCTGATCTCATAGAGTC
(SEQ ID NO: 268),
CAGATACTTACTCATAAGTC
(SEQ ID NO: 269)

F & Bl EIF2AK4

J

S

AAHO9350.

)

CGCTGAGAAATGACTGCACG
(SEQ 1D NO: 270),
CATATACTTCTTCACCAGTT
(SEQ IDNO: 271),
ATGTACTCACACATCTGGAT
(SEQ ID NO: 272)

G T8 A BT G

0X40 (TRAF2)

BAA14259.1

ACCGAATGTCCCGCGTGCAA
(SEQ ID NO: 273).
GCCTTTGCACGCGGGACATT
(SEQ ID NO: 274),
GGGGACCCTGAAAGAATACG
(SEQ ID NO: 275)

CD137 (TNFRSF9)

TNFRSF9

CCTGCGCTGGAGAAACTATT
(SEQ ID NO: 276),
CCTTGTAGTAACTGCCCAGC
(SEQ ID NO: 277),
CATAGTAGCCACTCTGTTGC
(SEQ ID NO: 278)

IL2

CAA25292.1

CAATATCAACGTAATAGTIC
(SEQ ID NO: 279),
GACTTAGTGCAATGCAAGAC
(SEQ ID NO: 280),
GATATTGCTGATTAAGTCCC
(SEQ ID NO 281)

TP 2 2L R B A AR 87 (STING 3K
TMEM173)

ACI46648.1

GCGGGCCGACCGCATITGGG
(SEQ 1D NO: 282),
CATATTACATCGGATATCTG
{SEQ ID NO: 283),
ACTCTTCTGCCGGACACTTG
(SEQ ID NO: 284)

Toll ¥ 52 14 % 4t
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TLR1 1 TTATAGAGGAACCCTACTAA
AAC34137.1 (SEQ ID NO: 285),
TTGTGGGCACCTTACTGAGT
(SEQ ID NO: 286),
CGAACACATCGCTGACAACT
(SEQ ID NO: 287)
TLR2 AAC34377.1 | GTTAACGTTTCCACTTTACC
{SEQ 1D NO: 28%),
TTCCCGCTGAGCCTCGTCCA
(SEQ ID NO: 289),
TATCTAATTTATCGTCTTCC
(SEQ ID NO: 290)
- TTCGGAGCATCAGTCGTTGA
sl AAC34134.] (SEQ ID NO: 291),
TTCAACGACTGATGCTCCGA
(SEQ ID NO: 292},
CATGCACTCTGTTTGCGAAG
{(SEQ ID NQ: 293)
TLR4 ‘2337 1 | TICTCCCAGAACCAAACGA
AACE0227.1 (SEQ ID NO: 294),
GATGATGTCTGCCTCGCGCC
(SEQ ID NO: 293),
ATGCCCCATCTTCAATTGTC
{(SEQ 1D NO: 296)
TLR3 75 z TATTCGGCCATCAAAGGAGC
AAC34376.1 (SEQ ID NO: 297),
GACTAAGCCTCAACTCCAAC
(SEQ ID NO: 298),
TATACAAGCTATTAGCTGCG
{SEQ ID NO: 299)
[0361] TLR6 TRED GAACTACATCGCTGAGCTTC
BAAT8631.1 (SEQ D NO: 360),
GCCATCCTATTGTGAGTTTC
(SEQ ID NO: 301),
TGTCTCCAATTTAACTAACG
(SEQ ID NO: 302)
TLR7 AAFG6018R8. 1 | AAGGAATAGTCACCTCCGTA
(SEQ ID NO: 303),
AATGGGGCATTATAACAACG
(SEQ ID NO: 3(4),
GGTGAGGTTCGTGGTGTTCG
(SEQ 1D NO: 305)
oy GTGCAGCAATCGTCGACTAC
ks AAF64061.1 (SEQ ID NO: 306).
AATCCCGGTATACAATCAAA
(SEQ ID NO: 207),
CTCGAGTTGCTTGACTTACG
(SEQ IDNO: 308)
TLR9 ] ¢ GGCTCACGGCTATTCGGCCG
AAF72189.1 (€0 T KO- 510
GCGTCTCCGTGACAATTACC
(SEQ IDNO: 310),
CCGACAGOGTCCACGTAGCGC
(SEQ ID NO: 311)
TLRI0O T4 CCCACATTTACGCCTATCCT
AAK26744 ' { (SEQ 1D NO: 312),
TAACATTAATAGCAGCTCGA
(SEQ IDNO: 313),
GACCCCAGUCCACAACGACAC
(SEQ ID NO: 314)

R4 ) 2 4
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2 B/ B B R [ 84 B-raf(BRAF) | AAA356(9.2 | CCCCACCAAATTIGTCCAAT

[0362]

(SEQ ID NO: 315).
GAGGCCCTATTGGACAAATT
(SEQ ID NO: 316),
GTTGCTCCGTGCCACATCTG
(SEQ IDNO: 317)

KURE 5 1 22 58 J 5 A6 B 1 O

AAA36318.1

CCATACTTACTCCGCAGAGC
(SEQ [D NO: 318),

1(MAP2K 2t MEK) TATGGTGCGTTCTACAGCGA
(SEQ ID NO: 319).
CCCGACGGCTCTGCAGTTAA
(SEQ ID NO: 320)

U 5 G A

FoxP3 AAGS3607.1

41 D 145 5 Ak T i (X 2 AR 1Y

SFRE R E A B L B MR
J7E Treg t T WIEME IL-6 MiF N
Th17 4H).

Gagliani % A, Nature ( H %) |
523(7559):221-225, 2015.

Korn % A Proceedings of the National
Academy of Sciences ( [H Xl 2 Bic Bii
TII) . 105(47):18460-18465. 2008.

A% 6 52K IEAE a(IL6R)

CAA31312.1

TCGOGTGCAGCTCCACGACTC
(SEQ ID NO: 321).
AACTATTCATGCTACCGGGC
(SEQ ID NO: 322),
CGTGGTGCAGCTTCGTGCCC
(SEQ ID NO: 323)

F14r % 6 2 A 73 BILGST % GP130)

AAAS9155.1

AGATGCCTCAACTTGGAGCC
(SEQ ID NO: 324),
TTTGAGTTGCATTGTGAACG
(SEQ ID NO: 323),
ATTCGCTGTATGAAGGAAGA
(SEQ ID NO' 326)

Pk /L 4 AL ELAE P P s
TCRa( WAL talen Hak)
TCRBULALIER talen Zwk)
CIITA “AAS23S TTCCTACACAATGCGTTGCC
CAAS2354.1 (SEQ ID NO: 327),
GATATTGGCATAAGCCTCCC
(SEQ ID NO: 328),
TCAACTGCGACCAGTTCAGC
(SEQ ID NQ: 329)
7-1 (CDS80) 0044 TCGTATGTGCCCTCGTCAGA
B CD AAA36G45.] (SEQ ID NO: 330),
GAGTGAATCAGACCTTCAAC
(SEQ ID NO: 331).
TATGGCCCGAGTACAAGAAC
(SEQ ID NO: 332)
B7-2 (CD86) AAB03814.1 | GTAACCGTGTATAGATGAGC

(SEQ 1D NO: 333),
ATACTCGATAGTTGAATTCT
(SEQ ID NO: 334),
CATCAGATCTTTCAGGTATA
(SEQ ID NO: 335)

60




CN 111373031 A

B B

55/80 Tl

[0363]

[0364]
[0365]

[0366]

b2m

AAAS18L11

ACTCACGCTGGATAGCCTCC
(SEQ ID NO: 336),
GAGTAGCGCGAGCACAGCTA
(SEQ ID NO: 337),
CAGTAAGTCAACTTCAATGT
(SEQ ID NO: 338)

ULIS8

CAA68399.1

PDL2

AAK31105.1

FasL

AAC50071.1

GGTTGTTGCAAGATTGACCC
(SEQ ID NO: 339),
GAGGAACTCTAAGTATCCCC
(SEQ 1D NO: 340),
TCTGGTTGCCTTGGTAGGAT
(SEQ ID NO: 341)

% fL#% (PRF1)

CAA31612.1

CGCAGCCACAAGTTCGTGCC
(SEQ ID NO: 342),
GGAGCTGGGTGGCCGCATAT
(SEQ ID NO: 343),
CCCGAACAGCAGGTCGTTAA
(SEQ ID NO: 344)

- FLEEE 9(LGALSY)

AABEO22 1

PVT/CDI155

AAA3G461.1

250 A ELAE FH R K i i

CD52

CAA44323.1

CTCTTACCTGTACCATAACC
(SEQ ID NO: 345),
AATGCCTCCGCTTATGTTGC
(SEQ ID NO: 346),
TGGCATTGGCCACGAAGAAA
(SEQ ID NO: 347)

FEVBRBHT-FE N T sefv)

BAJ21229.1

FEA IR PIT- PR EECY T scfv)

BAJ21230.1

LR o-4(ITGA4)

CAA34852.1

CGACTACTTCGGTAGTATGC
(SEQ 1D NO: 348),
CAGCATACTACCGAAGTAGT
(SEQ ID NO: 349),
GTGTTTGTGTACATCAACTC
(SEQ ID NO: 350)

NERPRAE T AT TALENG 45 X #E PP 41 DA K R E PR

RT. EETALENA 511 g i

HICHY) CS1 Yakt J¥%|5% Genbank &3¢S

CSl1 NP 067004.3

CSIvITALEN #E¥5 teacttccagagag caatatgect ggticcecaa catgectea (SEQ ID NO: 351)
CSlvl 7 TALEN 4E45 | tgacttccagagageaa (SEQ ID NO: 352)
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[0367]

CSlvl /A TALEN HH

MDYKDADGDYRDHDIDY KDDDDEMAPKKERKYGIHGVPAAVDLR TLGY SOQQQER IR PR
VRSTVAQHHEALVGHGFTHAHIVALSGHPAALG TVAVK Y QDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLOLD TGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASNIGGKQALETVORLLPVLE
OQAHGLTPEQVV AIASHDGGKOALETVORLLPVLOQAHGLTPEQVYATASNGGGRQALE TV
RLLPVLCQAHGLTPEQVVAIASNGGGKOALETVQRLLPVLOQAHGLTPEQVY AIASHDGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKOALETVQRLLPVLCQOARGLTPEQVV AL
ASNIGGKQALETVORLLPVLCOAHGLITPEQVVAIASNNGGKOALETVORLLPVLCOAHGLT
PEQVVAIASNIGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKOQALETVORLLPVLE
QAHGLTPEQVVAIASNIGGKQALETVORLEPVLCOAHGLTPEQVV AIASNNGGKQALETVO)
RLLPVLCQAHGLTPEQVVAIASHDGGK QALETVORLLPVLCQAHGL TPEQVVAIASNIGGKQ
ALETVORLLPVLCOAHGLTPEOVVAIASNIGGRPALESIVAQLSRPDPALAALTNDHLVALA
CLGGRPALDAVKK GLPHAPALIKRTNRRIPER TSHR VAGSQLVKSELEEKK SELRHKLKY VP
HEY IELIETARNS TODRILEMKVMEFFMKVY GYRGKHLGGSRKPDGAIY TVGSPIDYGVIVD T
KAYSGGYNLPIGOADEMORY VEENOTRNKHINPNEWWEK VY PSSVIEFKFLEVSGHFKGNY
KAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEE VRRKFNNGEINFRS (SEQ 1D
NO: 353)

CSlvl 47 TALEN #E#5

aacatgeetc accetca (SEQ ID NO: 354)

CSlvl 4 TALEN &EHH

MDYKDHDGDYKDHDIDYKDDDDKMAFKKKRKY GIHGVPAAVDLRTLGY SQOQQEKIKPK
VRSTVAQHHEALVGHGFTHARIVALSOHPAALGTVAVKY QDMIAALPEATHEAIVGYGKQ
WSGARALEALLTVAGELR GPPLOLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNNGGKQALETVORLLPYLCQAHGLTPEQVVAIASNIGGKQALETVORLEPVLC
QAHGLTPEQVVAIASNNGGKOALETVORLLPVLCQAHGLTPEQVVAIASNNGGRQALETVQ
RLLPVLOQAHGLTPEQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASNGGGK
OALETVORLEPVLOQAHGLTPEQVV AIASNNGGK QALETVQRLLPVLOQAHGLIPEQVVAI
ASNIGGKQALETVORLUPVLCQAHGLTPEQVVAIASNNGGRQALETVORLLPVLCQAHGLY
PEQVVAIASNNGGR QALE TVORLLPVLCQAHGLIPEQVVAIASHDGGKOALETVORLLPVL,
COAHGLTPEQVVAIASNIGGKOALETVORLLPVLCQAHGLTPEQVVAIASNGGGKQALETY
OQRLLPYLCQAHGLIPEQVVAIASNNGGKQALE TVORLLPVLCQAHGLTPEQVVAIASNGGG
KQALETVORLLPVLOQAH GLTPEQVVAIASNGGGRPALESIVAQLSRPDPALAALTNDHLY A
LACLGGRPALDAVKKGLPHAPALIKR TNRRIPER TSHR VAGSOLVK SELEEKKSELRHKLKY
VPHEYIELTEIARNS TQDRILEMK VMEFFMK VY GYRGKHLGGSREPDGAIY TVGSPIDY GVIV
DTKAYSGGYNLPIGOADEMORY VEENOTRNKHINPNEW WK VY PSSV TEFKFLFVSGHFK G
NYKAQLTRLNHITNONGAVLSVEELLIGGEMIKAGTLTLEE VRRKFNNGEINFRS (SEQ 1D

NO: 353)

CSIV2TALEN #EF5

ticcagagag caatatggct ggticcccaa catgectcac cotcateta (SEQ ID NO: 356)

CS1v2 /= TALEN #Ef5

ttecagagag caatatg (SEQ ID NO: 357)

CS1v2 7= TALEN &H

MDYKDPHDGDYKDHDIDY KDDDDEMAPKKKRKVGIHGVPAAVDLR TLGY SQQQOEKIK PK
VRSTVAQHHEALVGHGFTHARIVALSQHPAALGTVAVKY QDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLOLD TGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNGGGRKQALETVORLLPYLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLLY
QAHGLTPEQVVAIASHDGGKOALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKOALETVQ
RLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQ
ALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIA
SNIGGKQALETVORLLPVLCOAHGLTPEQVVAIASNNGGKOALETVORLLPVLCQAHGLTP
EQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALE TVOQRLLPVLC
QAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCOQAHGLTPEQVV AIASNGGGRQALETVQ
RLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGL TPEQVVAIASNGGGRQ
ALETVORLLPVLCQAHGLTPEQVVAIASNNGGRPALESIVAQLSRPDPALAALTNDHLVALA
CLGGRPALDAVEKGLPHAPALIKRTNRRIPER TSHR VAGSOLVKSELEEEK SELRHELKY VP
HEYIELIZIARNSTODRILEMK VMEFFMKVY GYRGKHLGGSRKPDGAIY TVGSPIDYGVIVDT
KAYSGGYNLPIGQADEMORY VEENQTRNKHINPNEWWK VY PSSVTEFKFLIFVEGHFKGNY
KAQLTRLNHITNCNGA VLSVEELLIGGEMIKAGTLTLEEVRRKINNGEINFRS (SEQ 1D

NQO: 358)

CS1v2 47 TALEN #Efr

tgecteacee teateta (SEQ ID NO: 359)

CS1v2 4 TALEN &HH

MDYKDADGDYKDHDIDYKDDDDEMAPKKERKVGIHGVPAAVDLRTLGY SQOQQERIKPK
VRSTVAQHHEALVGHGFTHARIVALSOHPAALGTVAVKYODMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLOLDTGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNIGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKOALETVORLLPVLE
QAHGLIPEQVVAIASNIGGK QALETVORLLPVLCQAHGLTPEOVVAIASNGGGKOALETVQ
RLLPVLCQAHGLTPEQVVAIASNNGGKOALETVQRLLPVLOQAHGLTPEQVVAIASNIGGKQ
ALETVQRLLPVLCQAAGLTPEQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIA
SNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTP
EQVVAIASNGGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKOALETVORLLPVLE
OAHGLTPEQVVAIASNIGGKOALETVORLLPVLCOAHGLTPEQVV AIASNNG
GKOALETVORLLPVLCQAHGLTPEQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVY
AIASHDGGKQALETVORLLPVLCQAHGL TPEQVVAIASNIGGRPALESTV AGLSRPDPALAAL
TNDHLVALACLGGRPALDAVKK GLPHAPALIKRTNRRIPERTSHRVAGSQLVK SELEEKKSE
LRHKLKY VPHEY IELIEIARNS TODRILEMK VMEFFMKVY GYRGKHLGGSRKPDGAIY TVGS
PIDYGVIVDTKAYSGGYNLPIGQADEMOQRY VEENQTRNKHINPNEWWKVYPSSVTEFKFLF
VSGHFK GNYKAQLTRLNHITNCNGAVLSVEELLIGGEMIK AGTLTLEE VRRKFNNGEINFRS
(SEQ ID NO: 360)

CS1v3 #Efr

ttgactctat tgtctggace ticaacacaa cecctetigt caccataca (SEQ ID NO: 361)
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CS1v3 7 TALEN #E}x

ttgacictat tgteigg (SEQ ID NO: 362)

CS1v3 /= TALEN #E A

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHGVPAAVDLRTLGY SQOQQEKIKPK
VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLOLDTGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNGGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLE
QAHGLTPEQVVAIASNIGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQ
RLLPVLCQAHGLTPEQVVAIASNGGGKQALETVORLLPVLCOAHGLTPEQVVAIASHDGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKOQALETVQRLLPVLCQAHGLTPEQVVAL
ASNIGGKQALETVOQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVORLLPVLCQAHGLT
PEQVVAIASNGGGKOALETVORLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVL
CQAHGLTPEQVVAIASNGGGKQALETVQRULPVLCQAHGLTPEQVVAIASHDGGKQALETV
QRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGG
KQALETVORLLPVLCQAH GLTPEQVVAIASNNGGRPALESIVAQLSRPDPALAALTNDHLY A
LACLGGRPALDAVKKGLPHAPALIKR INRRIPER TSHR VAGSQLVKSELEEKKSELRHKLKY
VPHEYIELIEIARNS TQDRILEMK VMEFFMK VY GYRGKHLGGSRKPDGAIY TVGSPIDY GVIV
DTKAYSGGYNLPIGOADEMOQRY VEENQTRNK HINPNEWWK VYPSSVIEFKFLEVSGHFK G
NYKAQLTRLNHITNONGAVLSVEELLIGGEMIKAGTLTLEE VRRKENNGEINFRS (SEQ 1D
NO: 363)

CS1v3 #7 TALEN #E}x

cetettgtea ceataca (SEQ ID NO: 364)

CS1v3 47 TALEN #

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHGVPAAVDLRTLGY SQQQOEKIKPK
VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKY QDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLQLDTGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNNGGKQALETVQRLLPVLCOAHGLTPEQVVAIASNGGGKQALETVQRLLPVLC
QAHGLTPEQVVAIASNIGGKQALETVORLLPVLCOAHGLTPEQVY AIASNGGGKQALETVQ
RLLPVLCQAHGLTPEQVYAIASNNGGKQALETYQRLLPVLCQAHGLTPEQVVAIASNNGGK
QALETVORLLPVLCOAHGLTPEQVY AIASNGGGRKQALETVORLLPVLCQAHGLTPEQVVAI
ASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASHDGGK QALE TVORLLPVLCQAHGLTPEQVVAIASNIGGKQALETVORLLPVLE
QAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV AIASNNGGKQALETVO
RLLPVLCQAHGLTPEQVVAIASNIGGK QALETVORLLPVLCQAHGL TPEQVVAIASNNGGKQ
ALETVQRLLPVLCQAHGLTPEQVVAIASNNGGRPALESIVAQLSRPDPALAALTNDRLVALA
CLGGRPALDAVKKGLPHAPALIKR TNRRIPER TSHRVAGSOL VKSELEEKK SELRHKLKY VP
HEYIELIEIARNS TQDRILEMK VMEFFMK VY GYRGKHLGGSREPDGAIY TVGSPIDY GVIVDT
KAYSGGYNLPIGQADEMQRY VEENGTRNKHINPNE WWKVY PSS VIEFKFLEVSGHFKGNY
KAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEEVRRKFNNGEINFRS (SEQ ID

NO: 365)

MK CIITA %k J¥ 51 % Genbank 5%
CIITA NP 001273331.1
CIITA TALEN #B4% TTCCCTCCCAGGCAGCT CacagtetgccaccaTGGAGTTGGGGCCCCT

A (SEQ ID NO' 366)

CIITA 7 TALEN #Ekx

TTCCCTCCCAGGCAGCTC (SEQ ID NO: 367)

CIITA A TALEN EH

MDYKDHDGDYKDHDIDY KDDDDKMAPKKKRKVGIHGYPAAVDLRTLGY SQQOQEKIKPK
VRSTVAQUMEALVGHGFTHAMIVALSQHPAALGTVAVKY QOMIAALPEA THEAIVGVGKQ
WSGARALEALLTVAGELRGPPLQLD TGQLLKIAKRGGYTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNGGGKQALETVQRLLPVLCOAHGLTPEQVVAIASHDGGKQALETVORLLPVLE
QAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKOQALETVQ
RLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVORLLPVLCQAHGLTPEQVVAIASHDGGRQALETVQRLLPVLCQAHGLTPEQV VAL
ASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKOQALETVQRLLPVL
CQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQV VAIASNIGGKQALETY
QRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCOAHGLTPEQVVAIASHDGG
KQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQYVVA
IASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRT
NRRIPERTSHRVAGSQOLVKSELEEKKSELRHKLKY VPHEY IELIEIARNSTODRILEMKVMEFF
MK VY GYRGKHLGGSRKPDGATY TVGSPIDY GVIVDTKAYSGGYNLPIGQADEMORY VEEN
QTRNKHINPNEWWKVYPSSVTEFKFLEVSGHFKGNYKAQLTRLNHITNCNGAVLSVEELLIG
GEMIKAGTLTLEEVRRKFNNGEINFRS (SEQ ID NO: 368)

CITA £ ¥Ehx

TGGAGTTGGGGCCCCTA (SEQ ID NQO: 369)

CIITA £

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHGVPAAVDLRTLGY SQOOQEKIKPK
VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIA ALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLOQLDTGQLUKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNIGGKQALETVORLLPVLCOAHGLTPEQVVAIASNNGGKQALETVORLLPVLE
OAIIGLTPEQVVAIASNNGGK QALETVORLLPVLCQATIGLTPEQVVAIASNNGGKQALETVQ
RLLPVLCOAHGLTPEQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGK
OALETVORLLPVLCOAHGLTPEQVVAIASHDGGKQALETVORLLPVLCQAHGLIPEQVVAIL
ASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKOALETVORLLPVLCOAHGLT
PEQVVAIASNIGGKOQALETVQRLLPVLOQAHGLTPEQVVAIASNIGGKQOALETVQRLLPVLC
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QAHGLTPEQVVAIASHDGGKOALETVORLLPVLCOAHGLTPEQVVAIASNGGGRQALETVQ
RLLEVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVORLLPVLCQAHGLTPEQVVAIASNIGGRPALESIVAQLSRPDPALAALTNDHLVAL
ACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGSQLVKSELEEKKSELRAKLK YV
PHEY IELIEIARNSTODRILEMK VMEFFMKVY GYRGKHLGGSRKPDGAIY TVGSPIDY GVIVD
TRAY SGGYNLPIGQADEMQRY VEENQTRNEHINPNEWWK VYPSSVIEFKFLEVSGHFKGN
YKAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEEVRRKFNNGEINFRS (SEQ ID
NO: 370)

HIK M CDS2 4kt

J7- 51 5% Genbank % 3¢

CD52

NP 001794.2

CD52 #Ekx

TTCCTCCTACTCACCATcagecteetggttat GGTACAGGTAAGAGCAA
(SEQ ID NO: 371y

CD52 7 $EFx

TTCCTCCTACTCACCAT (SEQ 1D NO: 372)

CD52 KA

MDYKDHDGDYKDHDIDY KDDDDKMAPKKKRKVGIHGVPAAVDLRTLGY SQQOOEKIKPK
VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVEY QDMIAALPEATHEAIVGVGRQ
WSGARALEALLTVAGELR GPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNGGGKOALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVORLLPVLC
QAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQ
RLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVORLLPYLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAI
ASNIGGKQALETVOQRLLPVLCQAHGLTPEQVVAIASHDGGRKQALETVQRLLPVLCQAHGLT
PEQVYAIASNGGGKQALETVQRLLPVLOQAHGLTPEQVVAIASHDGGKQALETVQRLLPVL
CQAHGLTPEQVVAIASNIGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGKQALETY
QRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASNGGGRPALESIVAQLSRPDPALAALTNDHLVAL
ACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGSQLVKSELEEKKSELRHKLK YV
PHEYIELIEIARNSTQDRILEMKVMEFFMKVY GYRGKHLGGSRKPDGAIYTVGSPIDY GVIVD
TKAYSGGYNLPIGQADEMQRY VEENQTRNKHINPNE WWK VYPSSVIEFKFLFVSGHFKGN
YKAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEEVRRKFNNGEINFRS {SEQ ID
NO: 373)

CD52 4 %BFr

GGTACAGGTAAGAGCAA (SEQ ID NO: 374)

CD52 :ith A

MDY KDHDGDYKDHDIDYKDDDDEKMAPEKKREVGIHGVPAAVDLRTLGY SQOQOOQEKIKPK
VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVEY QDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELRGPPLQLDTGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
EQVVAIASNGGGKOALETVQRLLPVLCOAHGLTPEQVVAIASNNGGKQALETVORLLPVLE
QAHGLTPEQVVAIASHDGGK QALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKOALETVQ
RLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLOQAHGLTPEQVVAIASNGGGK
QALETVORLLPVLCOAHGLTPEQVYAIASNGGGRQALETVORLLPVLOQAHGLTPEQVVAL
ASNIGGKQALETVQRLLPVLCOQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PEQVVAIASHDGGKOQALETVORLLPVLCQAHGLTPEQVVAIASNGGGKOQALETVQRLLPVL
CQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETV
QRLLPVLOCQAHGLTPEQVVAIASNIGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVQRLLPVLCQAHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVAL
ACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGSQLVESELEEKKSELRHKLKYV
PHEYIELIEIARNSTQDRILEMEVMEFFMEVY GYRGKHLGGSRKPDGAIY TVGSPIDY GVIVD
TEAYSGGYNLPIGQADEMOQRY VEENQTRNKHINPNEWWEVYPSSVIEFKFLFVSGHFK.GN
YKAQLTRLNHITNCNGAVLSVEELLIGGEMIK AGTLTLEE VRRKFNNGEINFRS (SEQ ID
NO: 375)

HIC TRAC % di

J¥ % 5% Genbank & 3¢5

TRAC

CAA26435.1

TRAC TALEN $B#5

TTGTCCCACAGATATCCagaaccctgaccctgCCGTGTACCAGCTGAGA
(SEQ 1D NO: 376)

TRAC 7 TALEN #Ef5r

TTGTCCCACAGATATCC (SEQ ID NO: 377)
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TRAC & & MDYKDADGDYRDHDIDY KDDDDEMAPKKERKVGIHGVPAAVDLRTLGY SQQQQER IR PR
VRSTVAQITNEALVGNGFTIAIIVALSOHPAALGTVAVKYODMIAALPEATIEAIVGYGKQ
WSGARALEALLTVAGELRGPPLOLDTGOLLKIAKRGGVTAVEAVHA WRNALTGAPLNLTP
EQVVAIASNGGGKQALETVORLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLE
QAHGLTPEQVVAIASNGGGKOALETVORLLPVLCOAHGLTPEQVYAIASHDGGRQALETVQ
RLLPVLCQAHGLTPEQVVAIASHDGGKOALETVORLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVORLLPVLCQAHGLTPEQVVAIASNIGGK QALETVORLLPVLCQAHGL TPEQVVALA
SHDGGKQALETVORLLPVLCQAHGLTPEQVVAIASNIGGKOALETVORLLPVLCQAHGLTP
EQVVAIASNNGGKQALETVORLLPVLOQAHGLTPEQVVAIASNIGGKQALE TVOQRLLPVLE
QAHGLTPEQVVAIASNGGGKQALE TVORLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQ
RLLPVLCQAHGLTPEQVVAIASNGGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGK
QALETVORLLPVLCOAHGLTPEQVYAIASHDGGRPALESIVAQLSRPDPALAAL TNDHLVAL
ACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHR VAGSOLVKSELEEKKSELRHKLK YV
PHEY IELIEJARNSTQDRILEMKVMEFFMK VY GYRGKHLGGSRKPDGAIY TVGSPIDYGVIVD
TKAYSGGYNLPIGQADEMOR Y VEENQTRNKHINPNE WWKVYPSSVIEFKFLFVSGHFKGN

YKAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEEVRRKFNNGEINFRS (SEQ ID

NO: 378)
TRAC #i TALEN $Eb5 | CCGTGTACCAGCTGAGA (SEQ ID NO: 379)
TRAC TALEN #4i MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKYGIHGVPAAVDLRTLGY SCOOQEKIKPK

VRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQ
WSGARALEALLTVAGELR GPPLOLDTGOLLKIAKRGGVTAVEAVHA WRNALTGAPLNLTP
EQVVAIASHDGGKQALETVORLLPYLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLE
QAHGLTPEQVVAIASHDGGKOALETVORLLPVLCQAHGLTPEQVVAIASNIGGKQALETVO
RLLPVLCQAHGLTPEQVVAIASNNGGKOALETVORLLPVLCOARGLTPEQVVAIASHDGGK
QALETVORLLPVLOQAHGLTPEQVVAIASNGGGRKOALETVORLLPVLCOAHGLTPEQVV AL
ASNNGGKQALETVORLLPVLCQAHGLTPEQVVATASNNGGKQALE TVQRLLPVLCQAHGLT
PEQVVAIASNGGGKOAL ETVQRLLPVLOQGAHGLTPEQVY ATASNIGGKQAL ETVQRLLPVLC
QAHGLTPEQVVAIASHDGGKQALETVORLLPVLCQAHGLIPEQVVAIASNIGGKQALETV(
RLLPVLCQAHGLTPEQVVAIASHDGGKQALETVORLLPVLCQAHGL TPEQVVAIASNNGGE.
OQALETVORLLPVLCQAHGLTPEQVVAIASNNGGRPALESIVAQLSRPDPALAALTNDHLVAL
ACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHR VAGSOLVKSELEEKKSELRHKLKYV
PHEYIELIEIARNS TODRILEMKVMEFFMK VY GYRGKHLGGSRKPDGATY TVGSPIDYGVIVD
TKAYSGGYNLPIGQADEMOR Y VEENQTRNKHINPNEWWKVYPSSVIEFKFLEVSGHFKGN
YKAQLTRLNHITNCNGAVLSVEELLIGGEMIKAGTLTLEE VRRKFNNGEINIRS (SEQ [D

NO: 380)
[0370] HIKH) PDCD1 %ifty | J351 5% Genbank 3¢5
PDCDI1 NG_012110.1
PDCDI talen #Ex ttctceecag cectgetegt getgacegaa ggggacaacg ccacctica (SEQID
NO: 381)
PDCDI1 talen )_'T_ MGDPRKERKVIDYPYDVPDYAIDIADLR TLGY SQOQQQEKIKPEKVRSTVAQHHEALVGHGFT

HAHIVALSQHPAALGTVAVKYODMIAALPEATHEAIVGVGK QWSGARALEALLTVAGELR
GPPLOLDTGOLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPOQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPEQVVAIASHDGGKOALE TVORLLPVLCOAHGLTPQOVVAIASNGG
GKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGKQALETVORLLPVLCOAHGLTPEQVY
AIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVORLLPVLCQAHG
LTPEQVVAIASHDGGKQALETVORLLPVLCOAHGLTPEQVVAIASNIGGKOALETVQALLPY
LCQAHGLTPQQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGKQALET
VORLLPVLCOAHGLTPEQVVAIASHDGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDG
GRQALETVORLLPVLCQAHGLTPQQVVAIASNGGGKOALETVQRLLPVLCOAHGLTPQQV
VAIASNNGGKQALETVORLLPVLCOAHGLTPEQVVAIASHDGGKQALETVORLLPVLCOAH
GLTPQOVVAIASNGGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGL
GDPISRSOLVKSELEEKKSELRHKLKY VPHEY IELIEIARNSTQDRILEMKVMEFFMKVYGYR
GKHLGGSRKPDGAIY TVGSPIDY GVIVDTKAY SGGYNLPIGQADEMORY VEENQTRNKHIN
PNEWWKVYPSSVTEFKFLFVSGHFK GNYKAQLTRLNHITNCNGAVLSVEELLIGGEMIKAG
TLTLEEVRRKFNNGEINFAAD (SEQ 1D NO: 382)
PDCDI talen £i MGDPKKKRKVIDKETAAAKFERQIMDSIDIADLRTLGY SQQQQEKIKPK VRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVK YQDMIAALPEATHEAIVGVGKQWSGARALEALLT
VAGELRGPPLOLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPEQVVAIASHDGG
KGALETVQRLLPVLCQAHGLTPQQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVA
IASHDGGKQALETVQRLLPYLCQAHGLTPQQVVAIASNGGGKQALETVQRLLPVLCQAHGL
TPOQVVAIASNGGGKQALETVORLLPVLCQAHGLTPQQVVAIASNGGGKQALE TVORLLPY
LCQAHGLTPOOVY AIASNNGGK QALETVORLLPVLOQAHGL TPEQVVAIASNIGGKQALET
VOALLPVLCQAHGETPOQVV AIASNGGGK QALETVORLLPVLCQAHGL TPEQOVVAIASHDG
GKOALETVORLLPVLCOAHGLTPOOVVAIASNGGGKOALETVORLLPVLCOAHGLTPOOV
VAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASNGGKQALE TVQRLLPVLCQAHG
LTPQQVVAIASNNGGKQALETVORLLPVLCQAHGLTPEQVVAIASHDGGKQALETVORLLP
VLCOAHGLTPQOVVAIASNGGGRPALESIVAQLSRPDPAL AALTNDHLVALACLGGRPALD
AVKKGLGDPISRSOLVKSELEEKKSELRHELKY VPHEY IELIEIARNS TODRILEMK VMEFFM
KVYGYRGKHLGGSRKPDGAIY TVGSPIDY GVIVDTKAY SGGYNLPIGOADEMQRY VEENQT
RNKHINPNEWWEK VYPSSVTEFKFLEVSGHFKGNY KAQL TRLNHITNCNGAVLS VEELLIGGE
MIKAGTLTLEEVRRKFNNGEINFAAD (SEQ ID NO: 383)

(03711 (iii) 7o AL B T

[0372]  ATAu] 8 FEAEAS MR /772 0] FH T LA SCHTIR 1 7 I8 B BT H 128 4 B o 7 — L S it
J7 R, BRSSP R DR 2 B 34T . 7 R R A G R PR B M AR I SR R A (B RE AT B
-G i ol JE a0 A% HF R 7 410) LA Rl 53 B 2 IR 1) 3Rk 19 7 vk o BB, JE TR 20 4 48 5 v B 6
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FH R 0549 L 76 S 1) A% R P 1) Ak 010 381 26 DR 2H PR A TR 1) PN DIDAZ PR TG o 2 DR 4 v SO T 2R 11945
HA[LLRAEE 51 NFAR, F/ s A MEAZ R T 48 N FEAL 5

[0373] L [AI4H 2% 5 200 5 AR A 2 55 77 A0 IR R 1) KUEE TR 22 1) P9 DDA BRI 1 R 28 oK 4y
IR LT VB FEAT TR AL R E (ZFN) I T3 e YIRS ) % B8 g (TALEN) K3
FEl 1% B2 MICRISPR/Cas R4 .

[0374]  FE—UEIHHL T , A SCHTI (1) G 128 200 PR 1) 38 A% A A 45 FH A 43k 8 601 1) TALEN AR
47 o TALEN 2 240365 FAD BIR 1) P , 3 P e S P b 55 & AU 51 BT 75 () #EDNAY 7 TALENGE 55
ETDNAYT) ) 25 Fa 358 ik A 1) B TG WORE RS ) (TALE) DNA-45 &5 &5 M35 . DNA S & &5 M 3 m] 5
A= AR 33- 34N T4, A TEALE 12F1 13401 7 X 2% ZEFRRVD (& n] 48 — ik
JEFP) o RVDIE > e 58 X A% IR 7 H1I 0 &5 5 S 9 Ll AR 4 AU RN B4 2 i) 77 vk ek
15 DURE 7 0 b 45 5 BT 75 I DNAT 1) (Z L, Juillerat® A (20154F1 H) .Scientific
reports (BF#R4E) ,5:MillerZE A (20114E2 H) .Nature Biotechnology (HRAEMIH AR)
29 (2) :143-8;ZhangZE N\ (20114E2 A) .Nature Biotechnology (HAREMIHIA) 29 (2) :149-
53;GeiBlerZ: N\ ,Boch, (2011) ,PLoS ONE 6(5) :e19509;Boch (201142 H) .Nature
Biotechnology (H#RAEMIHIA) 29 (2) :135-6;BochZE A\ (2009412 A) .Science (B}2#) 326
(5959) :1509-12; LA FMoscouZE A (2009412 H) .Science (B}%#) 326 (5959) : 1501 . DNA L)) &
SERIE AT A EH Fok TN UL R » FLAE VR 22 AN I 1) 40 i 2R Y v o v P o Fok T &5 381 v —
RAREAE ], 75 B T 38 R 40 P 1A 55 5L JURFDNASE & 45 M A Ak, L AiE
() E [ AT R . TALE DNAS & 25 M3 RTF ok T 1) 1) 4 A4 38 2 ] 1 2 J2S I e Aok 0 7 AN /> B ik
() TALENZE & 7 md 2 (8] B £ B AUl - 2 SR s K Fis PR 2 2 Mi 1 Ter 58 N (2011)
Nature Biotech. (HZRAEMHIAR) 29:143-8.

(03751 Sf I ) 3 22 O] v ) ) 710 5 2k PRI TALEN (461 6, A ST 3R [ TCR . CD5 2 \MHC2%) ] g
FH A i3k O S AR 0] J7 VA0 4, 46 A FABE B 2H 23 (1) & Fh 7 %8 . Zhang %5 A\ (2011) Nature
Biotech. (HARAEMFA) 29:149-53;GeiblerZE A (2011) PLoS ONE 6:e19509.

[0376] X B [ $E I [R5 S5 4 X TALEN BT 76 40 B P 56 FH LA 7= 26 XUEE I 24 (DSB) » a8 R L
il 36 o A A Y5 R v 1 B A R B ST W 2, R PR 207 s Ak BTN SRR A, B RAE S rT 51N
R AR B3 , B BT 7 A1 I AMIRDNA 73 - 1] 5 TALEN— &2 5] N4 g . AR 95 4 JEDNA 7 %71
YLtk FE 51, 1% 5 1 0] F T 24 1IE SRR 1 51 NDNA R B & H B SEIE A, 5% 5] N GXRER) Bk 2
PIYRPEJE IR, AT B AR 2 R 1 K

[0377]  FE—UEAF BN, A SCHT IR 1 9 58 41 R 1) T8 5 A8 5 8 FH A A48 2 0 1 CRTSPREE A
(CRISPR/Cas R4t) AT o X A BB 10 0] L4 SR 2 B R AR B (1) #034 [K (1) 5 41, vl A
CRISPR—Cas Gt £t , Ho A R 2 1) [R) B 2 [ SC EE & (CRISPR) —Cas RSt — P& # -
- KARAFAEIFICRISPR-Cas R4t . A A FFf# FICRISPR/Cas &4t , £ 5 H ) $EIE IR A ) #8251
%38, HitP CRISPR/ Cas £ 4t 1,25 Cas PN A% 92 i A1 S0 f) crRNA/ tracrRNA (Bl B — 5 S RNA
(“sgRNA”) FE— 85 /7 =, CRISPR/Cas &4t W #5crRNAJF H AL FEtracrRNAF %) o
CRISPR/CasE &P 4561 R R MEEQ 2 ERIFAVTVIHIED 2R ER, N2
ZAFR -

[0378]  AAFFIICRISPR Cas Z 48 nI 454 A1/ sk U1 E] B 0 #EIELR A 1 B 91X, 7838 K Py 8
B3, A ET 5 A0 R R AIE S T, BPE AR R S X, AR GRS X ) R N T AR
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FFHI$5 S RNA (gRNA) AT #1511 Bl (15 gRNATE T Cas i —gRNAK. A W45 & 48 JE IR 21 v Tl i 2 1)
DIFIAL i (BEAL ) o IFIAL s T e 158 LURE I & A R J1F ZII X B3 SNP X H R 4\
W TR R IR  FLHESEI X B o AT X 380 7)1 mT A 25 72 58 7 21 B 7 B T8 Cas g D15 —
2B SR B AR — AN ST R, IXRE R ) E AT T B AR L AT ) e 5 AE T — AN St T &
e, PlE e — DA A I S5 AMNERR 2 TR IR E AR VI 2 TR, K g
HFEEEA KRB 22 H R — N LR

[0379]  RiE”gRNA”.”#5 FRNA” FI”CRISPRE T /7 41" vl fE & SC B Y, I H R Fa & ik
JECRISPR/Cas 4t Cas DNALE & Hr H B 2 M T ZI AL - gRNAS 15 = 40 B i S (R 40
I RERZ IR 7 91 4258 GRAY B SE A HAN) o 4258 2 SEAZ TR 1) gRNA B 35 43 v R 15-25 MZ IR
18-22 ML H IR B 9-21 MZ T BR K o 7E — L8 S il 7 R H , 2258 B FEAL R 1) gRNAJF 1) 2 15
16.17.18.19.20.21.22.23. 248025 MZ H IR K o 7 — L5 77 R, 4258 2 LR I gRNA
FH10-30815-25 M R K-

[0380] [ | 455 IR T 2 4, A — L85t 7 2, gRNAIR A 35 B 28 7 471 o S 5
BEAZ R TLANT) 7 B RN B 227 51 — 35 I gRNAR R IE B 45 & (4250) B IR FI 32 4E N VI
i Iy 2 SR A IR 1) UL D) R , 1% A S BT R o e MECRISPRYE M o 7E — LE S 77 28, IX PR ik
£rgRNAR]FR A B — 45 FRNA (sgRNA) .

(03811 A SCAd IR, 7B 22 5 51" R N tracrRNA, 2 H5 524 Cas N VI TR & 5 T 4b
gRNAFHI 26 (F428) (M BEAZ IR FIRL IR 7 51 o B 35 22/ — /N ZE 0 2 By RN S5 4 N DR BRI 1) AT
Al & 22 7 50 AT T A SCRT IR B8 To At I « 7= 1 M B 42 7 316 T AR s R N D
1M 5 WA B L F 1 anJinekZE AScience (B}%) (2012) 337 (6096) :816-821,Ran%s: A
Nature Protocols ([ 4RSZETF-F) (2013) 8:2281-2308, PCTHIiE A JF 5W02014/093694 11
PCTHIIE A F5W02013/176772 . #£ —LE5Ji 77 S8 , CRISPR-Cas R4t A H tracrRNAJF 471
[0382] 7Lt 7 R, gRNAF FIANEL B SR 7 2, I Ho 48 7 AR N Bl i) i s )
FIE ALTXFERI ST B, gRNAF FIHE— 20 A5 S AMA P 51, 5 — 3005 B 42 5 51 E AR A
KM AT45E G B 58753 5 55 N UL IR g 22 #EAL TR

[0383] 7 —Uesitjfi 7y R H, gRNAJF A1 5L IR 22 /550 % .55 % 60 % . 65% ~70% . 75% «
80% 85%90% .95% .96 % 97 % .98 % .99 % 5 £ /1100 % B #b (JF = W2 [H % F8,697,
359, Himit 5] I, LT eRNAJT F1) 5 #E 2 % 1 R /72 51 B L AMYE) o ©ESE, fEREAX RS’
A i 4 CRISPRHE T 7 51 FH REAZ R 2 [8) 1) £85 TiC 7] I B A% R 8 U #1035 1% (Upadhyay 55N,
Genes Genome Genetics GEEZEF A B1E5%) (2013) 3 (12) :2233-2238) o 7£—LL 5L &
H, gRNAJF I SHERZ R 3 AR (1911 4, $EAZ IR 3" R ) 5 J5 56 . 7.8 9B 1 0 ML HIR) 2
1509 .55% +60% .65% .70% .75% +80% .85% .90% .95% .96 % .97 % .98 % . 99 % &, & /1>
100% H %b.

[0384]  ASCHEME 17 M sgRNAFE B, BLHEEAZ A AR A sgRNA , F8E [r) T i 52 fR o fE
5E (TRAC) = [R] o AR 4048 317 188 43 AR N 53 S 1710 &2 DL 1) 5 s g RNAJF 271 1 326 42 T B e -3 A 1)
2, AT ) 72 ST RN / B R 4 A T R B AR — BB S R R, sgRNAFE B ik 5 il DA
KACTE TR 1 7 SEAL 55 R B /NI 70 1 B #E A7 15

[0385]  fE—bsijifi /7 2+, Cas N VAL R A2 Cas OR%Z PRI (5l HARMAK) BiCpf 1 #% IR i (a3
ARAK) o Cas9PN VK% BR T 1) E) 40 A% B2 1 XUEEDNA , 5 303t , 11 FHCpf 1 K% BRI 1) 1) 5 S0 BR 1Y)

67



N 111373031 A W OB P 62/80 Tl

[0386]  J& W , #EAXIRAES M5 ™ M4 Fir (R B% 5 #1 AB A 2 17 (PAM) , Hom] 5 ) YIAX IR i AH
HAE I — 02 55 N U1 R Bl I 11 5 r) SEAZ IR o 18 0 D M R A TR ) PAMUT Z1) A4
T A DDA BRI AN N DAZ BRI P 43T A2 1R SR U o 451, % T 07 28 B IR IR BE 3K 181 1 Cas O W DX IR
g , PAMFT 1 JENGG , S PAMST FIINAGFINGA AT DA B AR BSR4 1 4 9 €00 78] 6 BR 1A
(1) Cas9WN UL R , PAMJT 51 :ENNGRRT o % T~ A7 4 F A JIEE 98 25 35 [K B 1) Cas O YIAZ BRI , PAM
JF 51 JENNNNGATT o fi7 25 [ W8 PVEE BR 1 1) Cas9 N DI K% BR B , St1Cas9MNdSt3Cas9 , PAMFE 5145
JENNAGAAWAINGGNG o %f TR 42 H 1A 5 25 R HE AR 1) Cas 9N VIR IR B , PAMJT #1 5&NAAAAC . 7 —
Yes i 7y =, Cas N VIR B /2 Cof 1 IZ BRI - 5 Cas9 N VIR B AH I , Cpf' 1 Y V1A% BRI 8
AN TR EtracrRNAJE FIFE IR BIAL T HEALBR 15 AR i R PAMSF 51 o X T-Cpf LAZ R 1§ , PAM/F 1)
FETTTN 7 — L8 5T it 75 b, Cas W DI BR B ZMADT (INFR MK H B M BEAF B I Cpf 1% R
) , 3 HPAMF 5152 YTTTN.

[0387]  7F UL 5 R, 1AL s N IE B 51\ Cas N DIAZ IR g 58 4 i L AR A% TR P
F1) (140, ZitsCas N VA% B B I mRNA) 2 40 o 7E— L850t 77 S, Cas N A% R T R 9 AL
gRNAMIAZ R AR [F] — A% 1R (B 4, #0AA) b $efit o 78 — Se st 5 = vh , Cas P A% R I8 A1 25 A
gRNARIAZBRAE AN [ (P AZ R (4 4, AN [R) R 0 AA) b3ttt o 72— LB St 7 S8+, Cas N VA% BRI
VE N9t Cas N A% B G (O mRNAFR L, DL K2 gRNATE & 1 i) gRNA 2 T4 it . 4 e o Bk 5 41,
Cas N YL IR G AT LA g5 T U3 AL B 51 N 4R

[0388] 7Lt 7 R, Cas N VL IR I 42 Ca s Ol Bl L AR 44 o 7E — LSt 7 S, Cas9
N UIZ IR B AT A= TR U B 3o T <6 e (0 80 2 B B ok I 8 2% 285 TR T W AV R ] 1 I 2 R
WA o 7E—LE S 77 22, Gt Cas N UIAZ BRI AZ HF R 172 91 v 2 3505 1Ok LATE 78 = 40 i
H Ik AE—BESLHl T R , N UL R B A2 Cas9[R] R ek E 7] R IEA) .

[0389]  fE—LLSLjti 7 R, gt CasON VIR G I X T IR /7 H| 2t — BB LR R
(RS P o AE — LS 77 S+, Cas O UIRZ BRI O 4% 1215 DA 53 N IAX IR g (1) — AN B 2 AN
TR I o 7E —LL St T B, Cas9 N UIAZ IR B O A2 1 LA 2R 1% P DR IR It 1) e £ 5k Rk )
H—AN BN DI 7 55” Cas9In” . CasO Y] i P9 DA% BRI ) B SEAZ R 1 — 25 DNAE . 75 — L&
STt TT ZE R, AR SCHTIR I 7 VA FE AN AR DI E N , Ferp — FhCas 9 U] 1 g &t X 7)1 41
IZIR 1) — 25 DNA%E , LA B2 Cas9O Y] I B4 %) V) 1 BE A% R 1) 56 — 25 DNA%E

[0390]  (iv) MHC-CARFFMET4HM (Treg)

[0391] R ST FFI AT ] R IAMHC-CAR ) T4H i v] DA P 15 PETHI L (Treg) , Hnl B0l yE
R T 200 4D % R 9 o AR SCASE R YT PR T B Treg 40 Y , JFLARAR A PETZH
J, A2 FR T 0 R G HERE N B S PUEI S2 RN/ B 8 15 B By G 2 PR 1 TN i I
Treg 40 i FHAE G 228 00 75 LA S A1) 2R ARSI TARBE (B 22 5 1 B G 2 P 50995 1 96 L CD4
+H01/ B CD8+AH L) )75 5 A/ B BE

[0392]  ARSCAFMIBAAE I Treg MR IALE H R 5 Treg 4R ML AH B — Pk 2 Fp Ak
Yobr &Y, B 1CD4 FOXP3.CD25.CD45R (541, CDA5RAEY,CDA5R0) B H2H & . Treg 4 i mJ i FH
(fTAE H) WA TE R AR (B, 52 38 7 N D 0 B 10 40 ) If B A% 4 . (PBMC) K fill 45
FH T M\PBMC43- B T e g 4H i SV A 114 777 15 7 A SIS AR T Jo1 ST , 48] 4 B 43128 - 3 FRMHC—CAR
FIRRAAR DL e Fo e AR B (1, A SC R i) AR EL) 1) a8 B4R ml Ja ik AR ST i 1 7 6 B A
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U B E G N Treg WA . 8L , BUAE S Treg 40 iy vl i 5] A\ 4mfibCD25F1 /58X
HETreg 4 Mo An £ 0 1) e JE DR 23 38 (1) T i SR ) %, B ik 240 g T i3k — 2B g B 1 L 51 N6t
TMHC-CARFME e A4 SC Fridk i) He & B AR SR IA &

[0393] 7 UL /5 Rrh , AEAE MR A Treg QAR T 3t — D481 , UL R (Bl an, SRR
IR B THI B ) B m) R s A1 s B AT A (451 4 , CD4+4H B 5 CD8+4M A) 1) ¥, Fl/ B 7R
B 1) R 2H AT A (8, bR B S B 98 RE A7 ) BT

[0394] 7 —LLSEfld , BB Treg QM it — 2D RIKIR & 524 (CAR) , FL AL M ob e 1)
358, 45 LT BAH o 2% T A5 £ 4 (191 WnCD19) 4 57 1 1 BREE HUAAK (scFv) o & HbEl 7 4k, Treg il
L n] 3t — 0 SRR R A 52 A, FLAL B R T B 36 A 284 (19 4nCS—1) 15 S M 1) i 4/ 6 3 (491
U, scFv) o IXFERIR G 52 AT DL 41 H 3% T 52 4K FL A0 55 B o0 245 M 3k 125 s o A 3 AR i
SE R (54, B e T s M3k L G A CD3C [P i o A5 5 A% S MR E L0 &) 2 &, R
IA— AT H—HEA k.

[0395]  Treg4ffifg nl 3t — 5 F 7 S fm) bR 2L 5 A/ B A6 R 0o 40, BT UNCXCR5 , A1/ 8RB 7R
B[] JOREAT 25 1 43 F 5 B ANCCR6 o #E ) A2 2 BN AR (GC BAMAR) T 2 /b3 4y i i % 1110
i B T2 742 , CXCR5hi ghPD-1high TYEVIIESH B (TFH) 40 A . Foxp3+Treg il il id % ik
Be 16 FHSAP—A5 11 55 B AL 1 AH ELAE FH 5 1 4 7 48t 1 ol TRHBEL $01470 o 75 21 10 308 e 1 8 1 PR T 4H
J (TFR) AL = TRHAN Treg 40 M — & PIRRAE , 57 F A8 w5 LA S A PN V8 15 TRHA B 3 AN A=
RO RS

[0396]  BhAb, AR SCAFF B Treg 40 A n] 45 2% STk i) — FhEk 2 F 53 A i) 8 A A2 40 , 461 4
R T K53 T iR

[0397] K iAB-4H AR T- 20 A 5 M CARTI Tre g 40 M T 3 1) 23 15 1 £ 4 925 1k 5 I P 3 L 42
B4 A1/ BT A0 B o 451 Gl 5 A5 SCRTIR IR BB AR A 1 Tre g 240 O K TR S 7 SR ABL T 8 e v 18 15 2
ST () TR » 451 G, A ) BET S T4 B R/ SRR S 2 L, AT 48] 4TS R B PR S8, 3 T o
A A O T AT I A 2 L R 5 (GCBAR AR (1 4nT1-10FITGF-B) , 5 Tfh GEIIMHC CAR) A
GC) B (51, 383k CD19  CAR) () 4 L7 e , A1/ BRMLAAB IR 22GC BZH AL B TR v PR By (Th) 4
M55 5 S (Bhn, it 45 46C BFRIMHC-BATEh) o &1k olk A 41, Treg 4l iy AT yE AE b2 &
8 B T2 B BAN AR AN / BT R S s AT A, BE — B LR BB R A

[0398]  III . FRIAMHC—CARI®) 5 32 2 £ G g8 S 7V b () B FH

[0399]  FRIAA TR [IMHC-CAR (9 A% IR B AL 75 e B 80 44%) 191 3 S 7 4B B mT T4 )
FERRZ 5 B B G g% M55 IR0 i P 20 B, P 25 491 S TR B JR s IR 28 KB D%
TR EE AL — LSty B, A R LB, BN A N R R BN TR LB o R —
Be st 77 b, Sl N BN B A B UE A B KRS R A E B G It R (540, MS)
MNEE.

[0400]  FRIAMHC-CARM S e 4l ] 15 24 % b ml 8252 M B & LLE s AL &4, Hotl
TEARNFFHITEREIN N 7 BT A TR 5%, AT 48 T 75 BRI 2 R E A B Rk A
SCRIT IR AT MHC—CARFA 82 17 1Y) G 128 24H L o 925 400 Ff mT DA 52 3035 2 AR 1 5 B 97928 2 3
A 75 BVATT I 2R, Zast A% 2 DL 8 TAMHC-CARFA E2 44 DL K AT 3% b 25 A A SC Pk (1) — o
2 Rl R MO BB, SR IG A TR — 2R E . 5 A RGN AR . 45 T B R 257
P ] T B0 D T P A R HE S o B S T A PR ) b S AR T A, B4 R IR E AR — 52k

69



N 111373031 A W OB P 64/80 T

H G AL U DL RIAMHC-CARF AR, FF 25 T ANE) T 26— 52 i (& AH R 0 R ) 28 — 5230
A [R) b AR S s AR T AT AR AR IR T AN R T AR I N 324

[0401]  FE—Uesjii /7 S8, S A5 B bR S8 B0 116 77 771 (9 a0 FH Y8 T MS o Bl £
FAHT) LA o IX AR S 2T VR F IR T R BB AR B RS S B R FERE IR, T i
3, ATV T2

[0402]  MHC—-CAR %28 7 V2 1 Th R4 ml e it A 4idek ) 0 1) AT o] 7 v 0P BT B8 22 Bl g
RN K 2 BT 55 DL A9, 5988 7 325 1) Dy 80 vl e 3 52 2 1) A0 20 A/ B2 3R 3 9 0
RONION RS S

[0403]  fE—HESji T SR, B RIE AR A FF AR MIMHC-CARI S Al 25 7 & HE &
P IR IR YT AT BRAETE B H B s MR I VR IT ANA T 1 2R3 - RIE A SCA TFI
AR AA]— FPMHC-CARF S 2 4R B T 596 7 3L 25 T o i n, S 2 4 e ] 5 v 97 7 R B 45 T N 52
R B, G AN T AR AL VAT G T I RS (R 45 N2 fE— s i vp, G g
Y1 B AT 7 AT LA B DA/ NI ] R 2R T NS i, /D 12/ ) B L B /D 1R R RS L 2
D3R AR Z /01 SR TAIRE « 2 22 JE e B B 2 2 14 H ) B

[0404]  Jhy 1 Sl A S FFI J5 325, A R (1) FRAKXMHC-CAR 1) H 928 40 P B L 20 & ) vl e o
EEBRIE T FERITZ R (W, AMSEE) , B i ik N 45 T o /T4 2 IAMHC-CARF
G A B L AW LU A T 52 W A S F A S R RS TR T 52
PG IT RS AR R (9 1, FETEMHC—CARTY 925 2 B 5 L 41 &) 16 B o T o A SC Tk
(1) 41 B 5 2H S P 2 75 S IRVE T RCR X T ARSI R AR N R R T 5 DL o i AR A 4
RN AFTANRBIRT, A 2R BT MO TR En RN ol py AR 35 46 77 10 B AR I s T 1
P2 MA R SR (L RRERS ARSI RN I BN ) IR T RS A | [R) T
(A 15 PP BAARE T I8 2 R 2 AR 7 — 28 s il 77 2, B E A2
T G A S0  SCOEE A A AT 3 1 o i 4D IE PR 5 B0 S 8 A A 3 s i i 1) 3 g o 72—
Se sz e, AR E RN o AE— Sty R, 2R E R N EE

[0405]  FE—Uesjii 7 R, 2 HE R B B B R BRI N B BT 0 B REE AR
Tt IR B AR A3 10 3 G IS o [ B 8 M 0 1Y) S A1 4 22 R MEREAL L R AL
BESRIE 2RI A 54T 98 A AF R AR DG 98 (IR SRR R PR 58) W TR IS AS IR 27 A
fE RS MENEALSE 58 BB AL 2 L LRUBE R « B B e v FOR AR (R 3 R B AT A IR
) ~ 2 RMEREAL EE LG 77 RAYE G O B BUIR R 5z M 45 1 98) VAR JE i Bl 1+ 4
PSUNE S

[0406] G E BRI AFAEVE Z W B, AR I8 m 520 B g YRR « AR SCA TR TR
B w4 T R HEAT RS T 910, 18 T MHC-CARSMNA J@ o — 4 AR Rl i R 1 4 T Treg
i AT FH TR 97 AR B B B e e e -

[0407]  FEVF 2 S8 e (CELHEMS) (1) - IR B, IR 715 AL Il A7 78 T V2 ff R 1 B AR/ BSOS R
FEAEM 2 M5, 7 B TA MO 46 5 B W 48 R 48 . Rk G MHC-CARAIHT-CD19 CAR
({328 b B A AR SRR I B B ARAE M) [ Treg 4 v] F T 1l

[0408] & M Treg 4N B i Ab 2 B AT 178 247 55 W37 $ 1) 771 , 00w . 52 5 1 2H 21 Ry
22 1 (R T i B AT e S P 7 = B SORE R B8 7. T PETAAR R 5 5 Gl B &4t
Ji) BT A, H B AR S A E S PR EGE S B8/ W6 H G PR AR EE) .
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Treg 0] AT [ HH Hb AL 5l , LA K 40080 T 40 B FUBZH B 3£ 7 1 5] 3 48 PR IR B L 3% e [ B J B
TregEH: 78 2 55 W35 H0 1l 77 F07E ] 1. FH 52 52 1) 2H 23 350 2 328 10 (R D8 B S i DA ST s A 5 1
T3 IR 2 RE T B8 7777 TH 2 I

[0409]  [A| bk, BALAB MG 1) Treg 40 M T 4% B T AR AU H 5 S B M Treg 40 S IKT 4157 Th g
TXFE ) Treg 40 i T 4 42415 B 451 4 {87 PD-L1/PD-1 R , Jig 7~ CCRE A/ B4 MIMOG ) scFv LA & 1%
B R EEAT A, FIA A& IMHC-CARFA/BE HT-CD19-CAR » B , Tre g4 i 7T 4& 4 Ji 451 41 5 PD—
L1/PD—17g 5 , & 7R CXCRS PA A% 12 B A= A O A1/ B S S AR B2 485, R0k 45 38 AMHC—-CAR A1/ B
PU-CD19-CAR o iX L& T 1) Treg 4 i ] 5 4 S A7 A5 1 9 Ji P 4 B AH B A F 5 BEL K7 975 o 14k A L
B FHAR/ BT & 28 1 IR0 o B AT T o] 75 B BB o B (LA 5 S5 PE) B AE 40 B 23 1ty s (BA
Bi7 1 3R [B] 58 1 R 55) 8 FH

[0410] 53 —ZRARVEMS (FF H) B SR AT A B , DL R 3800 6 5 SR 1 15 AL v6 7 1 A
Bl 42 ) 1k A2 o 7R B D R VR TT S A7 AE N Th 1 41 i 2 Th2 R Th 340 B i A5 4k, , LA B FE
BT PRI AR I I o AE B B, Y T AR B 4 O B P B M A A TAR A A TR
7 X R A0 16 Tre g 21 Mo m 3R 1A AR SCHTIR 11 A7 3& IMHC—CAR , DA B2 I ) B4H A (431 2
$T-CD19 CAR) B[] 451 4nCD8+4H AL HI TAH ML Y 3 ZR I CAR » Tre g 41 i AT i3 — P J& 7R CXCR5 B
AN Er CXCRO#E ] o AKX HT-CD19 CARHI Treg 4 M vl FH T ¥ Bk A= J o [ BT L

[0411]  MMS I I 2% P ) A2 PR R AT 1 TR 20 U5 31 AR A0, T4 f it A8 M & AR &S A
IR AT R R AR o 55 4 B B PECDS+ T MY (1) 12 28 14 ¥R 7 75 22 /2 08 41 i 35 VE ¥ CAR AN iE: » 7 1%
RS IRIT T A H Treg 4R ER BN 6 7 A2 A0 9 FHMHC-CAR  CD8+T#4H M LA Jz £ 2 MHC-CAR
CS— 140 IR BN HIVATT o B 2% B AT AR IR) < 388 3k Fh 55 003 2850 384 558 1 200 Pt 253 1 F A B 751%
P Ip A BCASE (16 38 A s ) T4 i 7] 3K 453 MHC—CAR , PA &2 S AR CAR , FLBE ) 2 5 9505
Jo SRS s B T4 AR, 5 4N CD8+T A A o 7E — L8 Sl vh, 53 #F I CAR AT #B [m] CS—1 (JRFR N
SLAMF7) , H W FECDS+THN A b R IE O HE AL (- CS 152 n] AT 4§ 7] AR ZECDS+T 4 ffd A1 4% 41 i
(1) A BB PUE .CS1-CAR TZHM 73 WA 58 2 TFN- v DL S TL-2, 3K B iy /K P I3 A hs 4
CD69, B w51 A IRL RE 77 1 J 7 1 5 (1Y) 4 B 35V o Pi-CS1 CARYNFHE 1] CD8+T—4H Y« 183 AR AZ M 1Y
TR AT 3 — 20 @7 F TSR A M ) B B8 5 m) 1) 43 %, B AnCXCR4 , LA R EATTHCXCRIFE M) & %8
HZA HiepeZE N\ ,Nature Reviews Rheumatology (HZRVEiE XIEIH) ,7(3) :170-178,2011.
S ELFELEARIE AN B T R A

[0412]  TV.y597 & HAH &

[0413] AN FFIEFLAE T 1 F R IAMHC-CARK S 2 4l H R 7 &5, T 16 B 5 e e vb 0]
o Do 1 G 2B, 49 0 ) B R RLPE TR A o IX AR IR & T U — A NS H AR
%, TR 2H 6 W) 7 FIAMAR-CAR T 9 128 41 B (451 an AR ST AT IR 1 R ) N 24 2% b il 252 1 4%
(NS

[0414] £ —Bes it 77 22 v, k) T B B A SO R B AR ART 7 V2 ) P U B o R 1) A
Wi BH 0] 60, F K R TAMHC-CAR Y S 9% A B 25 T 7 2 VR 97 1 321038 (B AnMS i3 B3 - 7
GBS RIELE B2 BT EIRITORIERE AT IR A A  7E—tesn
Jita 77 ZEH, AU B L 45 T W BR YT I 2R e B A M ) IR

[0415] 9 Je i FH R0 A SCHT IR FRIMHC—CAR ) 4 935 200 PR Ay P v 10 B 38 o L 356 o 6 TR v
FTIFIE 4 2577 R T ISR B - 7548 nT L2 BRAL A& B A28 () n 2 57 e 28)
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B BT 1) B o AR A TR AR R Hh (46 %) PRV 0 B e T A 2 0 2 4 T g A D
Wi BH o bR 25 BB 25 3 DUFR 7R WA A0 F TR 9T 5260 (1 5 I BT AE B 18 LR AR A/ B0k
B2 IR B IE -

[0416]  ASCIRMEFIAF FE A G AR A S A B EARR TN 5 2
25 25 TR T 5 4 v 2 A A R R S T B AT (B, 2R g T DL
K P A AR B R A I B R S A T R ZE TN <A AR ] B R AL . 2
VA G ) AR B 2D — Tl 14 79 2 AR ST IR 1Y) 2 IAMHC-CAR ) 4 2 24t

[0417] XA EATIEH AT AL S AN 4 53, B 22 phiR AR RS B o T8 IR e & 5 2
FITE 25 2% L ol A BE 25 28 FO AR 28 Bl B 25 48 UL o 78— SRSt 7 b, A AT 4E T 28 Lk
FIELI P 1

[0418] LR HE—LHiE , NN ARSI AR N SARYE b SCHER o] 55 78 70 2 52 H R FH AR
B o DRI DA B AR S it Ty 58 AR DR (S Uk B PRI, 9 HL G 8 AT AN AT A 07 3CBR il A A
T TR AR5y o AT 5| BT H AR A SO K ) B B 3 dld i 51 FHFE N .

[0419] syt

[0420] A it 491 5 A 1) AR A 52 A DL 6 22 SEMS I Bl B AR I 14 25 11 (MBP) 47 55 P TUpR 2
ST A v T PR T AR Bt B PR 3 1), T R AR e e 7 i [16] o A2 7 1 45 R T SCRf it — 2D O
R e K P B 1 1 AR 1 T bk B2 S0 P 1 5 [ Y 7 P T, DA R RE A B B6IE T A DAk
MBP-DR2—i% & SZ A4 AF AMSHI VAT 845 [29] o

(04217 SEiA5I 1 « XoF i I ol ek 25 10 A S e 00 A 1 T — 4 o e )

[0422] ¥ MBP-fn#k (1) £ B H LA MR A Y-k & PR 2 4k (MHC-CAR) BT i 4 57
T2 5244 (TCR) AL S AR 4t 1 vt il FH - B 38T 51 N LA TCR B 1 4 B , LA R4 73056 - TCRAA
RIS TR 2 T B A A 1 45 I P 5 R 57 PE TCRATE N 41 M 22 H 36 UE 1 TCR K 28 1) 4
& [17,46,51,52] 4r (a8 1 (eGFP) BLAE Y 2R Mg 48 JE IR 4w i FH T-Amic (28] o 115 TCR#4
FEEAAR IR P JES AT %) 7 B 1 23 R IR B FE B T

[0423] kT4 R AT MK TCRAFRIA FIVE 14 , B 4% Jurkat E6-1 (RIATCRAT XS
PE) <Jurkat J.RT3-T3.5 (BRDTCRbIAHIIAK) -SupT1 (A BRI TCRa ) 40 k) AR
THTE (5576 TCR v b 24 (1) 25 PR ) &

[0424]  Jurkat B6-140M0/2 K E &5 A MLH E 8 57 i AT E 41 i 40 i & - H FH/EFRIATCR
frxT B4R & [15,18] .

[0425]  Jurkat RT3-T3.5H THERRTCRB—45E Y 2Rk ) S AR T S TCRB. ‘& AN RE RIE KT
CD3TN = A= T4 i 2 Ao, BRI SR 4k IR b, HL T30 R T- A 2 A S R #6 % [ 1,6, 21,
49],

[0426]  SupT1/&FKIEZ FTIE Rbr EXHIN B 4IHE R , DL RN B gt T Dhfe 52 R 5
HABEFIATCRa T #4458 FH [49] .

[0427]  PMBC—A74E B B AR N TZH B 5 76 TCR v o 2 1) 45 i 2 o

[0428]  GniEl 1 Fra i) & B 5 R e 1 TCR ) A8 0 B 4 Ak T 2% Sk /b 28 /b — R TCRAEE 1) i
Y 2, DA SR o 0 P2 6 —id AL dH i 23 3% (FACs) YN R I5 - 78 & 78 iR 7 MR TCR ) 9o 2
M R, 7RI R e ) RIA J5 BB R B I A R UL AR % T/ N AL

[0429] 3@ i AR 48 1A% 2 D 1) e GFP AN FH HT - TCREE BT -CD3 AR FR 10 #EAT 975 3% , - F-mRNA. £
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JIE 52 ~F-mRNA IS 975 25 % 5 ) TCRAG) 44 B 32 4k 82 H 4T (3,191 &

[0430]  Sijif f51)2 « 2 TMHCH HR 5 52 44 (MHC—CAR) AR (1) T2 a1 44 2

[0431] (i) MHC-CARFAEAA K ¥ it

[0432] P2 BTk K MR 40 7 V10 52 A4, HOBMBP 84-1023 A7 & 81 22 N\ [ 4l i 5
HLADR2, Jf H 5 N B DMk & A N (5 5 15 S48 [29] P - EEHA LB EE G
(Ag—MHC) &5 ¥4 35k /5 52 1 , 45 5 MBP 4 S5 P BE A M 1 TCR - 4% 8 [9, 25 1 R 42 1L 7 v, Ag—
MHC-CAREL 7EIIfs IR Hi /I B AR v FHCD3-C (BRI 28— AT 545 S 45 #480) 360F , KTk 5 5
SN L RIEUE 5 S (R 238 —RECEE =RUE 5 £ 2EWE) A6 HTHENF R
MHC-CARF - Fh st v i~ B R FE B 2 F it

[0433]  MHC-CARAR#fHLA-DRF 45 #4152 11, I H 15 & P 50 B o 3 sl i &5 4 ek 4H &  MHC-
CAREA THANE 7T : (1) & BT 55 51 . DRA*1 01045 K438 R 3R 28 s i o~ < DA &% (1) &
HHI S5 CREHLA-DRB1*1501) ik CR B &% A5 5514 5% 1 ) DENPVVHFFKNTVTPRTPP (SEQ
ID NO:15)) &5 #43 Gk H HLA-DRB1*1501) A5 aCD3z ) g JTi (5 5 25 F 3y B8 [29] . ] 3.
FA 77 AEmRNAF DNA & H 4 (B 41— AN S0 7 R B ) 8l 2 U 1 1 9 B i IEAZ2A
R TF, B 5 FT R o 184G S i ) e BEPERRQRS 4% 51 N\ 2 41 B T FH T 40 M b 0 B S ke ML
#1[4,5,37,40] . & 3715,

[0434] W6, W T AIMHC-CARBEL A ¥ 2 brac AL 5o o7 f 10T R SRHLA-DREH
F-CTTTAZ 48 1 AN KL 10 175 L T HLA-DRBT AR 45 47 15 (26, 38] o o7 A2 FI3 X T 2 H A R -
B 25 J5E 7 18 R4 AL R [24] o 67 s A543 731 R 7R RQRAIRQR8 [37] « 22 & M A A4 S 7 5 i If
A R v E M IR A T SRR T HEMHC-CAR 22 4= 1 , B AL i AL I RQR A RO VFFE SR T F %%
TR PO BIAEMIC-CAR T , R %15 B0 9 76 T BEMS TR YT HH bR 2 A1 FH ) 1% 45 223
BEPTIRIGYT [42]

[0435]  (ii) & IAMHC-CARFKI TH i 28 1 #4 2t

[0436]  EFFE T LRIV 2 40 5, DL IAMHC-CARMY E 44 o 2R )5 , 76 N T4 i v 4k 25230
5, LTI IR T e B i &

[0437]  K564H i /> T2 F0 I 2RMHC, fo VA FH BT AR 3E A THLA-DRER L I T AR 25 50 F (HLA-DR
JEMHC-CARFIZH 73) [45] o FRAK M & o vFA% A 240 B AR PEAN A X T-RQR8F X fMHC-CAR SR
1k, DA HHTR] (1) 48005 B 44 A 28 5 4% T PMBC-AiT AR T4 i [ 23] .

[0438]  KM-H2/2 N7 & ke R4 & , Hn] F/EHLA-DRFHPEXT IR &R [34,44] . i B ATk,
TR IECIITARY , Jurkat E6-15 24 Hh38iAHLA-DR, 3 H 40 548 FICT ITARGRE , 7T F T340
CIITA TALEN[33].

[04391  JbAh, my{f F JELAR N T AL . PMBC—77 25 F9 JEL AR N T2 M AN 42 I o 4l A0 A0 5 42, SR )5
EL SRR E MR EHNANE-2 R/ IL-TR/51L-15) & [7,12,43] AR 4E
s A B IF 72 AR 9 97 1L A5 9T 7 B 4 2 TR R CDS+ T4 i , LA T4 B i AZ TSCM . v sk
ICAZ TOMAN & HE ZH B TN 45 F RO D BB A4 (11,22, 32, 35] o Hi A4 4L 2 10 14+ 40 o 4 928 45 1Y
[27],

[0440] g FHmRNA . 22 JIii [ - mRNA M1 95 B SR BE FEKS6 240 i vh KA W e i ik, B A5 B 5
£ S 45 K938, (CD32z,41BB, CD28) K AR 5 . g 2B /DMHC T TT 24 Fo V4% 8 sk Th 48 FH i) 36
1% , 4 FHHLA-DRYTAAR TE AR 25 56 IEMHC-CARZR 3 [29] o 75 58 inilfe R AHSC [ 40 &R (LG VR Y7 1T
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YD) R IARCR P E EH TR @A, FF B AE I8 % g 1 ¢ e 7 (BFP) Bk 4
BRORD. i« Z H AR - (HIS) ~Fr 22 BMHCCAR (SR CTTTAfE FHTALENZG 3% , FHHLA-DRyUiA) 2t
AT KR S AEE 6 FE 7R o N T MAMHC-CARYE 38 75 I VA I7 B (1) 386 126 T8 22, BEP#
NG 2 AR 54 2%, T RQRASE A5 B4 LA BRI A5 RE Sk HEL o s R AP 5 A J A 1) 28 0k 5 R A P AR et
JeE— g EE AT
[0441] B SRBEEVIRERS YN E A (TALEN) 7] FHF il & 3R IAMHC-CARF T4H g - A T4H M &R
WG 1L , FHTALEN%. 4 Al FIMHC-CAR%% Yo sl T o B AT TAR Ji okt G £ A0 3ok 9 = 40 P R 4 #r A
PEAN TALENZE [K] 25 35 FIMHC-CARZR IE o 75 Fr 75 (1 41 g &8 R B0 E A i AR Rk J5 , BEAT TALEN#. &
(TCRaFHICD52ERCTITA, 40 [ BT iA) 22 NTHHME 2 o FF TALEN 5| ATEALH N TARME F 1, DL LK
MHC-CARBE Ji5 5| NAHFEI I TER A 2= A, BT VR o rT 34T N TR AE 1, LLRY 1k i TR HRTCR
T EIMHCAE 1 4 B P A R 171 0 L 235 [10] o K4 11F S TALEN-Zm 48 FIMHC—-CAR - T—4H H ()35 %
[0442]  (i11) FIAMHC-CARM THH M8 ik 4% S WOd PIRE RS 4 (TALEN) (A& A
[0443] £ NT4HMI LA 5238 1 TALEN S 8 () TCRa ACD52 8, CT I TAFE K () 2k 3% , B 5
MHC-CARZH &1 FHTALENZEAT VRAT o % S B0TE R 0 RL 4 (TALEN) L7 B4R S 5 SR &
DNA . DNAZE £ 45 W358 25 A v BEAR 57 B 3334 &4 R 7 1), Horb 4 2 JE FRRVD (B & mf A
TR ) W TR AL R R0 (23,317
[0444]  TCRf¥aBEBHE NI R4 J& AR IR R M TCREF 1A [15, 36] o ZE I A 75 F 1 S5 Ar ik A 5
N SEFEPEAL A B 00T, TALEN A 3001 75 VA 97 14 40 i wb 5 AN 2 R 1) 3Rk [39] [47] L Jd i
TRAC—# [ () TALENF | TCRZR IE , AR 1L AR 1E 975 (GvHD) I Fu ¥ 7 A8 5] Fb S Ad g7 vk
[15,39,47].
[0445] & 7 B[ B PU AR 2R , T 33EAT CDA28R 25 o Bl & FA BT A= N JEALPT-CD52 TGl H e
Ui, FLHE ) ANASUREAE AT AIBIRR B 20 0 [ 411 o B] £ B 70 AT £F 55 5 & VEMS A FAE 4R RO 1 8%
225 [50] , FEAE N B B L4 T L TALENER I8 8 /S MHC—-CAR 5 3 vh 1) [R5 YA o7 A
75[14,39] A, AT HEATCTTTARR 2k BL R /iEMHC-CARH (T HLA-DR . CTITAZ % T-HLA T 28 53
TG S S MR T I R 1 gmt R [R] [26] o m ks o Vi M B B2 U S HLA-DR, LR AE
MHC-CARZR X [38,53] .CD52K AR MH| L 1F HLemtrada R (Bl & B 40) (1 [F B 3697,
Lemtrada RAYFDARLHAE) T 2 R AERELI TG IT [42] o Bl £ $ 4034 FHAE R S — 45 8 / Ik E2 410
HIF0, FFBBICAR TYT IR N [39] . FHTRAC-FICD52- 41 A () TALENAE M FRICAR  T—4H iy 7 3%
H A IEAE IR R 8 il [38, 40, 43] .
[0446]  AREECD52, TALENRTEMHC 1128 A BEE E (CTITA) , RN R ECT ITATI A
HLA-DRZ % [26] [38] , M 70 V38 i HLA-DRATT AR G 2 B 43245 5 & A MHC—-CARF 4 0 o B8 )
TALEN (TRAC:

TTGTCCCACAGATATCCagaaceetgacecigCCGTGTACCAGCTGAGA (SEQ 1D NO:

376), CD32Z:TTCCTCCTACTCACCA T cagectectggitatGGTACAGGTAAGAGCAA (SEQ
04471 1D NO: 371, CHTA:

TTCCCTCCCAGGCAGC TCacagtgtgecaccaTGGAGTTGGGGCCCCTA (SEQ ID NO: 366))

[0448] 3k HCellectisBf 15 T BCHE R 2 BT S8 UE A7 51 [38,43]
(04491 A TYH P #5344 A0 FH 4 3 Fh AN [5] TALENFE) AR 4 [ mRNA S, 28 £L : TCR—afE 52 5 . CD52
FICTITA . 41 FH$HT-CD3 B H—-TCR (TCR—-afH E 5%) . PT—CD52 (CD52) B $HT-HLA-DR (CIITA) 34T
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FKimmgets, AR el g AR 4T

[0450]  ZETALENZIABRES H , 2 i B1E () TALENZR 775 B 255 IR 14 g ) 0% B Uk BiE (391 « 5 it
TFF 578 R BSE BEATF T4 PR G4, I LA TN A R 41 P B1AIE SE 45 B . GUIDE-seq n FAE 45 L[]
I ) 2% 308 T 58, DAAIE SEE/E #E AN #E gm 4 (8] &

[0451]  —ANEEZ AN DL P VA 2 DR K e 2 48 DA BRI 3 40 P %) AH B A B < TCR Gl
TCRamEB4% ; LIS/ #E [ AN 75 E A 40 M) JCIITA GRFYMHC T 28FE K ) ik s T 228 B ok
(1) S8 41 ) \B7-1 (CD8O) F/BEB7-2 (CD86) ik « LA S b2m (ATTMHC TS8R (1) K ik) 7 A
NKG2DAL 45 UL18.

[0452] b 4h, — Bk 2 A DL T R DR AT 4 g B8 DL A 0 AH B AE 40 B ) D RE : PD-L1+/-
CTLA4-Tgid #ik ; PD-L1/25d ik +/-PD- 154 ; FasLid ik +/-Fashii% ; LR 93 # ik
+/-TIM3RF ;s F1/8%PVT/CD1555d Fik+/-TIGI TRkl . PD-1.Fas TIm3. TIGI T B fd 52
Oy B B g S Yk ThAE (10 - Tim3 JES FRAK 51 ZR AT TEN-B) o 4n S48 Fsk 1 Sl
H B G 1 95 e 1) S 1 B AR A B, e AT RT e R LR R R ) R R e P A I 1R
R CTL AN Treg ThfE « B ATHIAS N 9845 42 A Ay 8 CTLER Treg 41 il /2 15 72 e VA )7 AR
DA S — 6 20 PO AZ 01T A 75 22 A R, 0 SAE FH 1 A Bl ) o e A 20 L P 03

[0453] b Ab, LR g 48 AT 4846 41 ) 47 B R0/ X Th A (5, o SEL A 908 v ek 1R 5 P
o) -

[0454]  -MHC-CAR- (FOX3P) — (CS1E%CD19 CAR) / (%}-F-CS-1 CARFTE HICS-1F%[R)

[0455]  —MHC-CAR- (FOX3P) — (CCR7E{CXCR5)

[0456] g4k, LN gmiE nl a4l 59715 T B S e P (a0, MSHRe 5 14 I 73%)
[0457]  —RQRARZE : L& I TR M mT AR 2 8 B ht CRAB ) B 25 . v] 7= AR F T8 L1
Hi-CD20F ik Ocrevus I FRZS .

[0458]  —F5 0 %5 2 JF 5 : CAR{ 4 A H B M & R (fh w5 =) ¥ 7 I 2R3 /i (in/
active)

[0459]  —CD527R% : 7o VF HLemtrada (B & H4T) TG TT DA ARAT 75 1 G2 40 i 1 2=
[0460]  —VLA-4fx : AT AR ER B 4T (tysabri) Y697 LA RS 3l J 4 fe 2% 40 i 2 e e, {H e
3 1) 230 0 05 30 A6 R A 8 B O T EL A B S AOOMS ) 5 BT AN 2 BEAELRRT , DR A 40 BRRY B 72 i
A RET AR, VLA-4 R [5] I mRNAZE 1A A $2 s s 4220 T e 7 )

[0461]  —TL-6F044 (Toclizumab) M B3 ¥ TEH M 23 WA « 24 20 1 TAH o 0 25082 10 ol A5
i 5 B, AB1Z 259 B T BBBIf AN g B2 1% B

[0462] St f]3 : MHC-CARYE 12 [ A 5%

[0463] (i) FIAMHC-CARFE) AT 20 A Fr) i1l 4%

[0464]  JEARTAH ML AT 40 T i 2% - T4H A A\ A Ji If 2R A% 40 B 3 5 (EasySep Human T Cell
Enrichment Kit,Stemcell Technologies (EasySep ATZHUE HE157 &, Stemcel 1FE AR
7)) LA FH (X=Vivo 158577%L Lonza;20mg/ml T11-2 ,Miltenyi;5% AABIMJE,Seralab) &
f¢. (Dynabeads Human T-Activator CD3/CD28,Life Technologies (Dynabeads A T#yE
CD3/CD28, A=A AR) ) o Ad FHH FI 71244 5 G MBPHL i K 1Y) & 3& FRIMHC—-CARAS 4k 5 A JRART
Y11 H o MHC—CARAE) A 1) 2% THT 2R 0K 1 i FACS AT A4 44 (. B

[0465]  (i1) MHC—CARV&EPEAA A I
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[0466]  7£ B8 3IF #4244z By A 38 (FImRNA L Z2 I s mRNA 1895 #5) Ja , HE47 4R 40 i
o AN [F) ) 25 R4 < B8 (E < F) 40 A B 04T BT A K o Ak AR A i T MHC-CAR(E 5 1% 345
PRI T 40 M T B2 I AT UE VEAT

[0467]  (iii) BT IL-2P=2E VR0 5 5 1% S 451

[0468]  Hi ZF FLJ5 24 /N, FMHC-CARIBE I 25038 F9 N T4 B AR 45 5 T HLA-DRyu A4 147 3
B, DL EMHC-CAR (5 & FiE 5% S 451380 2 5 B A hRe . 2 524/ f HStemCe 11
IL-2ELTSA A G I B T1-277 A2 i MR FE A 1 20 T8 1 R A P 40 a2 T8O P R T X
[29],

(04691 (iv) i FG 7 3% 56 (I MHC—CARZH o 11955 J& 44 TCR 4 I 1 A4 EL A FH

[0470] B 5 FLJ5 24 /NI, I I 6 IR TCRIF) B 40 S 2R 4G40 358 LA AT TCR R 3k 7 4 FRUAg, D
DAAMHC-CAR 5 $t Ji 41 57 14 TCR IV 2 6 72 75 U A MHC-CAR[) T4H B 1 38 5 . B0, e e 3R
IATCRAYHEZM M 4% MRS o B 7 (+/ - JE4E 7 14) TCRAT HE S () 20 . FH CFSE—#R 12 U MHCCAR 4
MR, HAELLASE BT ELL R 95, B B85 [30] .

[04711  (v) kit Ee

[0472]  CAR T-4HMi@E I RQR CGHEATEfE FII BEAH A 3R 08) iR A47 8l e BFPAR B TAH A b
HWHATFRD X LA W I BAR E FRA 1) 41 i RBEAT RIS (R IR I i 0 1 S f51) o 2
FLJG 24/, FLAARQR8ELBFPIIMHC-CAR A T- 41 e 5 8 (P55 5 PETCR SupT18{Jurkat) 5%
XTHR (+/-TCR JurkatB{TCR-SupT1) 40 35 726 /N o BRI 3Rk (FIBE J5 Fe e R IA) 1 44
i PP R S R TCREE, 2 L, LA 2% B 28 FL 5 FCD3 Rk 7 1% - RQR+BXBFP+MHC-CAR  T—4 i (FH
PU—FIZE B PLHUAR , QBEnd LOPT R 4 ) 38 3ok e Q4 A 23 AT, DAAG I e bt b 5 40CD107a e
HEm ErRIE 2] .

[0473]  (vi) 4R A+ 53 Wil 56

[0474] X} BA Ik BRAR E 05 1 40 i Rt AT 058 (R Bk R08) o B 5 LG 24/,
TE S ¥R A ILEE F2 J5 , VR B I S OEMHC-CAR Y N TET AR () 4 B K] 743k o B N R JEMHC-CAR
N T 0 5 8 (4 0 R S PE TCRIY Jurkat BESup T 140 ) slxd B8 (+/— AR R 45 5 1
JurkatBSupT1) 45 7224 /N0 o 8K S5 83t LR R SET i e S 1A TCR 5 448 e 036« o3k |
TE VRS FHTHL/ TH2. 40 i DR 40 B 1 E5BRBE Z103 770 620 07 » DL 5 F T4 M 7= A= 1 2 B 1R
[13] . #E 5 R IEPUFAF S PETCRA B 40 B 1 3 355 5% (E AN 1E 55 00 A0 i 11%) S 385 97+, MHC—
CAR T-4HHE ;= TFNFIEL & 4i e A 7.

[0475]  (vii) IFNy BEGR LS

[0476] 4L 524/ NI, % Rk AP 2 IAMHC-CAR I 40 it 5 R S A TCR T-4Hj — A & . 3
B IR e 24/ N L B B A0 5, ST ELTSARATEN v A& IR 7 W

[0477]  (viii) 40 F5 PR 5

[0478]  TCR T-4MAL 5767 PEMHC—-CAR LA J2 X B 40 e — S i & o 0 200 AR XS 440 g FH ¢ o
2 P 4k} (CFSEEkCell Trace Violet (HMLIEEREE)) #ric, SR f5 SMHC-CAR T-4H L 5%
I ILREFENE F 4/ X E W2 5 A AT 1] € RO 3RS e e i A AR 45
AT o U - A A EE R B P R (%) BT 7, FF 1 SRR 58 A VA AR 1Y 1 o L o 7 3 J 48 /N
AT 4 BRI

(04791  (ix) $kR5E
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[0480]  PBMC-5 & 5 fit) i 24 24 85 2 AL B 1) L R IAMHC-CARFA AR  ACiss FO TAH L B5 9% A
Xt I, PBMC U 11 % 22 4 25 2R AR BRI AN R IAMHC-CARFA ZR AR 1) UG I T I e 15 97 . 7
KGR E N B B AR 40 A 16 58 8 3 XTTEE 200 52 538 3 CFSER B (FACSZ:#r) #E4T I
o VB TE XS HE H W8 52 1 200 PR MG B, 2 5 1) T4 B 3028 43 WA T PP, T B V& A 44 i 184
B PR IR 20 P 3G 5 ok 1 Z S50 1 45 SR H 52 SR 2 SOAMHC-CAR I T i 3R X FPI, [R]
S A J2 7 1A T2 L A 4

[0481]  (x) H45H

[0482] &y 7 MAMHC-CAR S HU R 5 7 P TCRIF #2245 A2 75 S & A5 MHC—CAR ¥ T4 A fr 48 5
H, 28 LS5 247NN IR IS) 6 35 TOR I BB 40 g 22 6 TCRZE A R AT W 49 106 3 R i . B35, R s Kok
TCRETREAN A 48 A o Jo (+/ U B Rr 53 ) TR HEL S 1) 411 i 15 CFSE—# i I MHC—CAR 4
fl— A E , USRI T ELL R85 9% J5 , M S 16 7

[0483]  (xi) fA P ik

[0484]  7E /)N TR FHMHC—CAR (ELA /NS AI AMHC) 2 Hij £ 28 35 7% 78 S 06 P 28 97 14 i 65 5
K (RGN AR dr (ka7 M8 (25,290 o 3% B, A FHZE AL T ZERT I CAR  TilfG R B
FIF S BRI AAR PN /) BB TR, 3 N 248 mP PRIMHC—CAR 2 75 7] 32 [ia) N T4 M 22 (1) N TCR[39] o 4 N
MR VR — B PPN MHC-CAR(E 5 % F 45 M I AN T 1 4E

[0485]  MHC—CART—4H g (1) 44 P 3 12 ] 75 /)N RS PR A A B 2R P 3G IE , AnPE TP o

[0486]  1E MS S Fl B2 KL 4 /N BB TR, 4 28 BB NOG /)N B 28 i Fik PN 93 B 22 58 Bt DL S 1
TCR-EE W ZH B I T-4H B o F MR M R RS 5 287 K, /INER AR S 8252 LA A [R) 77 = K )
Ok 5 77 B FRIMHC—CAR T4 g o i Jik P4 92 559 2R FHCARTE o 25 8 A4 7 = 10 T4 b FH A o R . 7
T-40 M3 524 R (DO) T4y E 5 J5D7. 14,21 28140 , Ml 5& A= 4 % A5 5 LA BREZAEAS [5] 1)
Y FRIETCR-EE L R B A AR 438 [39]

[0487]  EpbAb EoR A0 A R S MHRICAR T-41AE (TALENDA 235 R ARTCRA & /)h
WY PUE £ TALENEL 235 CD5 23 7o 1 AR & Bt [ I ¥5 9T, L ARKRQR8 LA Fu VR4 FE) 2
A EL 287 /N RO AR 384IE , 5 HLBLAE T UCART 1911 PR 1036 [39]

[0488]  (xii) ARAHFREGIE

[0489] 4% AT B 75 T-25 % 4 % #MA (AbD Serotec) 47N, (4GB G5 2 A AR
P (R 2 & B0 tysabr i BRET S BLHT) , LUK 2 % MA 8 4 41 i #5:7E (CDC) — A3 R Uk o
Miltenyi CD34MiERERENIHE FRORS T-4H 5 AU HE (1) Q8% T TN M B Lb 55 , LAAIESE
CDC—A S R e S 1 o A 5512525 .50 A1 100mg /mL ¥ 24 FHAMA I B HURQRS %5 ST
S, 3k P R/ ) BV S R, LA R Y L D 112040 B KD I 1) S RRAL , i3k — 25 G A CDCIR B
[0490]  SZjitafdil4 : 2 AMHC-CARMI A5 1 T4 Y (Treg)

(04911 S0 —{E4RF S M7 V2 AR EL L 0 i Ao S 1 0 1 o A TR E A4 . (0 5% 22 R 1k A
B H B e V) WL T B A gk i vE T7 F8 50 i St I F AL 1 7 491 2 241 e 47
ReI7 %, FLAE R R A PR A2 AR LT X6k 2 SMS F Bl B A A 14 2 1 e S PR TORR 2 41 B e 3 1k B
SERNATT PETA A .

[0492]  Treg#fifflfy i 5 S A9 1

[0493]  CD4+T4HMfiE it RosetteSep (STEMCELLF: A 2\ &]) MPMBCAY 55 LA A2 & #5CD25+ 4 g
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Miltenyi EWEARA A , 28518 FACS 73 1% 97 11 CD4+CD45R0-CD45RA+CD25+ Treg F1CD4
+CD45R0~CD45RA+CD25- X A THH Al - 73 3% ¥ T4 A FH in#% 4 aCD3 mAbf¥) A\ T_APC (aAPC) 7E1,
000U/m15%100U/m1 i TL-2 7 JEAT I, 43 il T Treg ol dE—regf T 2 f5— K, 40 18
TREEE S AR TR , ANGFR+4IHE FHRGE AL (il teny i EWEAR A 7)) , 2R J5 F L idaAPCH
DRIy HE6-TK .

[0494]  Jis XA

[0495]  Sof - & AL 43 #r , 40 L FH AT [ 5€ )i 71 44 L (FVD) (65-0865-14H165-0866-14,
eBioscience) Yt , DA Xt F R Ar S HFOXP3/ H N FREZ MK E R
(eBioscience) [f] 58 /5% (perm) R , F2E XF 4H fo N £ B e ta 5 T4l X 7 7= A 1 20 i,
10ng/ml PMAFI500ng/m1 & 14 %5 2 , 7EA41 78 AE4E R KA (10ng ml) (#FSigma—Aldrich) 7
T N I &2 ol AN P = W3 O N7 T E e

[0496]  BACA

[0497]  PBMC FHPKH26E{PKH67 (Sigma—Aldrich, PKH26GL-1KTAIPKH67GL-1KT) #5ic, BA %
Treg FHAN I 4« (CPD) eFluor450 (eBiosciences,65-0842-85) Fxic , 4R J& 4 M hilidk 15
) — M 3DE IR 77 221 T 1 1 X DMEMAN10 % FCSA A 1. 5% KRR R JR 8 A 1AL (Tbidi) Y
3DHEE B A B R AR W UE #2 Blp-S1ide Chemotaxis3D (w—# B Fr &b AE FH3D)
I ARVFEBNEIE & AE35°CM5%C02 (Tokai Hit) FfFLeica TCS SP8ILfE Wit &
43040 A E 1781 X DMEMBA &4 F X 10/0 . 304055 55243 b it s R, 1 42 3/ . 49 Tl 28
405nm.488nmA56 1 nmiEi & eFluor450PKH6 7 FIPKH26 , PA J2 #E415-470nm.495-525nmA1570-
650nmiSTEE 2% I 5  CAR—Tre g 1 21 g mld xof H& 41 8] ) AH ELAE AR 5520 00 Bl 2 &2
AT 4 M o B HERR B R S AR R 4l L 2R B B B T H Tmage ]
(imagej.nih.gov/ij/) B M BURL ThREE T 5.

[0498]  Tregh i 2 FHIEALIX (TSDR) 4347

[0499]  FasE HIFoxp3fI Tregha & Fik 5 ¥EFoxp3BL K| J4& P TSDRIF i Bk 26 AL B 56 . N
TR FR E R IR SR H A E I T4E M 4 ¥)DNAHIDNeasy Blood and Tissue Kit (DNEasylfl.
WA ZURFNED) (QTAGEN) 43085, UL Z FHEZ Direct Kit (BZE#:RX7£) (Zymo Research)
HEAT W R A Eh 441k . FlHuman FOXP3 Kit (AFOXP3ik7 &) (Epigen DX) #£47BisDNAMIPCR
FHE 25 LAAS Py roMark 2z i1 (QTAGEN) #H4T EERE BRI /77 , S8 JE fEBiotage PyroMark Q96
MDEE RSB 4% (QTAGEN) E iR . FPyro Q-CpG#ff (Biotage) 15 45

[0500]  4HAWA 1 r=4

[0501] 1 ME4ARE T 7= 4, TSR AR 2 FHKS56 240 g (1K562: 2T40 ) Hli48 /Mt . e & |
FEVRAE RS A Th1/Th2/Th1 740 A TR 57 & (BD Biosciences) Wl 41 K1 iK & 370 #r
[0502]  MHC CARYRF St 338 5 1) 00 ]

[0503] 7 AR #E bR T Treg e 5 RS W PN I CDA+ TN A 551 , 43 55 T MHC CARAF
S PECDA+T v B o 48 1595 35 FIMHC-CARY% F:EBY93 25 1% 1L /¥ BIbk O B 20 PR 241 . 5% . EBV AT g
RAEKIR, LL150GY BYT, DL R ARG/ BAF 7R IECAR Treg B H FITAH AR A 1B & T 5 CPD-
FRICHIMHC CARYF 14 CDA+T v B 2L 4% 7% o 40K 5 Wl 2 385 , DL SXMHC  CARKE J3 4 e [ ) 4 1
53 EeAE R 3658 E 20 b i R a8 (100—[ (% 3 AIMHC CAR+IIR) / (% M58 FMHC CAREA
) 1 X 100) .
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[0504]  7EIGAIEH i AAIE AT IE (FHmRNA | 22 I/ F-mRNAFN /B 02955 55) Ja » 15 PE IR 7E 14
SN AR o AASEI 08 < B8 (B - F) A FE 1R AT i A AR o 4% &7 0 T332 (HEMHC-CAR{E 5
i G B R IR AN TN BE TR I M LR VA -

(05051 T4 At Ak R RUH B 52 44 1) i i) B0 05 B 3Rk

[0506]  7F R/ 22 i X ¥ mRNAB 125 75 5% S I HL 57 fL S, 2R AE N TR b R ik o 2 R I R
AE FHF B AR S0 HT « 161 35 2« FIPUCD3/CD283R 78 B AT L2 Ty AL £ R (3-5) 195 X 1054NT
A A B T A AL 2 P (cy toporation buffer) THY, B S F45ug I mRNAFE 2% £ o L %
FLJE 24/ N0F 5 BT [ 52 B0 144kt eFluor—780 RIS S MEIPE-28 & (1) 1L 2E B /NR TG F
(ab”) 2 7y B, A i fd FH 4 h 22 BECAR I 22 I s F-mRNACSUIE (19 N T , 38 i i = 4 B R 4y
Mt o B, SZARTENS 3 85 H 9 In#k (vectorized) , RIS RIS 737

[0507]  fA btk i

[0508]  fEj&fbialae H dnz /i B & % S B T4 [Burkle%5 A\, Blood (LK) , 110 (9) :
3316-3325,2007 ; WufllHwang, Journal of immunology (%% 4%&) ,168 (10) :5096,2002;
Singh% A\ ,Journal of immunology (¥ 4<:E) ,180(1) :214-221,2008;RyuZs A,
Molecules and Cells (43T FI4HMI) ,39.12:898-908,2016] . 4HH (~20, 000 M 4H I (E 1% 77
Forp, —H AN, 5 X 10°mL) — P B T 5-umfLAR R SE SR By, & AN S AL A
TR E T T 5 E37°C T ,30min. 1h.3h.5hr.24hr 5 , O 3 9% 2R 26 1T 7 40
Jid «

[0509] A {5 FHA X W5 FEAH R B AN LB B — AN = AN BE LA ES 48 Tmage Pro Plus
(Media Cybernetics,Silver Spring,MD) i+#{. #E4T =R S286 , HAG ZRI45 5,

[0510]  B.400uL )40 M £ I E100uLi) &5 4A4x1077 M FITC-Hric i B ZE 30k
0.5mg/mL 1-a—¥ LA AR EEAE AR (295K H Sigma, St Louis,MO) F17 % FH /W 8 26 22 v £ 7K
(PBS) F V5V . [ 5 1) 40 B 3 e 37 20 4 s R AEFACSCal i bur B 434, LA K BT A5 B 1) s AH X6ET
TEMMN AR T~ 2 BURE 5 1P 3R 2 R

[0511]  C. FZ=EH4HH{d FHCountess ITFL (Thermo Fisher Scientific,USA) #4714,
5 450nmAk 10 . D AEAF FVer samax i [ 152 4% (4> F2EE) AT &= .

[0512]  Sijifafsil5 : 7EHEK2934H i o 22 T-MHC I % & 52 #& (MHC-CAR) [ 3R 1A

[0513] 2 AMHC—CARFR) A%) g 2 1 SIC Tk £51) 2 Ffr ik ) 2 LA S PP FEHEK 29340 i 1 3K . ) &5
2 AR 1AFEEF Lok JE 2§ .CD19 CAR (4G7-CAR) CCR6FIGFP (FHSEQ ID NO:426324it) ;
DL Ky gt A& 2 FREF L a4 J8 3 T W\RQRS8 \MHC—CAR 1 #%3 B \MHC—CAR1 %54 AFIGFP (HHSEQ 1D
NO: 40942 4H) .

[0514] Mg Ab A 1 28035 77 ) MR CR% 4Y) 7% 4k R HEK 293411 Jifd rh JF: 4% 5% o il i W AR AR
PECFPLIL VP 40 HL I FR K o 78 P A A 1 Blipe) Ak 29 L) 2 v, WL 31 GF— FH 1t 4 i - i
T e A R AR P A B ) EH A R A G b 1) 2 B 3R - SR8 N9

[0515]  HyfdtfAk 1Rk

[0516] X} T4 MICCRG, FHZR & ZEAPCHIHT-CCRO BT [ T4 (17-1969-42, eBioscience) i
B4 s DA ST MICD19, FHAEM ZALEICD19 (Acro CD9-H8259,Acro Biosystems) ,#:%
W4 A5 25 A1 -PE (405203, BioLegend®) i & 41 ffd .

[0517] K8 MEIKRIFIRIA
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[0518]  [ccrezeik FITC (GFP) APC (CCR6) PE (CD19)
AR YLt 71.9 0.1 17.4
CCR6 71.3 81.9 16.9
CD19FR XL FITC (GFP) APC (CCR6) PE (CD19)
AR YLt 71.9 0.1 17.4
CD19 71.3 0.1 33.3
N5 ES 55 & -PE 71.5 0.1 18.5
[0519]  FyEfk2RIE
[0520] S T-#a: Ik [ RQRSH AL 5 1 A7 [AICD34 5215 , FFT-CD34 APC-Z5% -4 [ B va [ Hifk
5% B 41 LA A2 T4 MIMHC—-CARZR i , 3L -HLA-DRP LA & 41 i .
[0521] 9. fyiEfk2%KIA
GFP XA FITC (GFP) APC (CD34) PE
Kgeth, 62.3 01 2.4
ROR £k FITC (GFP) APC (CD34) PE
et 623 0.0 2.4
[0522] CD34 61.8 58.0 25
MHC CAR FITC (GFP) APC (HLA-DR) PE
ik
FeYufh, 62.3 0.0 2.4
HLA-DR 63.9 08.1 2.1
[0523] R ZAA 1) 4% 41 (SEQ 1D NO:426)
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[0524]

[0525]

atggagacagacactcttctecttitgggtetogetgetgtgggttecccggaagcacaggagaagracagttgeaa
cagtcotgggccagaacteatcaaacecggagettetgtaaaaatgtecatgeaaagetagtggatatacatttact
tcttacgtgatgeactgygygtaaaacagaaacctggtcaggggettgagrggategggtacattaaccecatataat
gacggcaccaaatataacgagaaattcaagggaaaggctacgettacatecagataagtccagtagecaceogettat
atggaacttagcageccttacttocgaagattceccgedgtgtattactgegecgagagggacttactactacgggagt
cgagtattcgattattggggtcaaggeacgacgcteacggtgagetecaggtggtggagggtetgggggtggegge
agtggtggggggggcectcagacatcgtgatgacccaggecagcaccttctatecccggtaaccccaggecgagtctgta
tctatcagttgteggtccagoaagtetettectcaacagtaatggeaatacatatectttactggttcctecaaagg
cetgggcaaagtocteaacttettatatateggatgtecaatettgegagtggegtaceccgacaggttttecaggg
tctgggagceggaacagecttttacgttgagaatatccagggragaagetgaggacgteoggtgtatattattgeatyg
caacatctcgaatacceectttacctteggegetggtacaaagetcgaattgaaacgeagcegatecaaccacgacy
ccagcgccacgaccacctacgeccgceteocaactattgectecccagecectgagtetteggecagaagegtgtaga
cetgotgecyggegygggeogticatacgeggggecttgactotgecatgtgatatetatatatgggetectttgygey
ggaactigceggagtgettectttitgtcactegigataacgtigtattigtaaaaggggicgaaagaaactectetat
atatttaagcagceccittatgaggeccegtgeaaacaacacaagaagaggacggatgetcttgtegatteceggaa
gaggadqgagggggggtgtgagcettagggtcaagttttctegetectgecgacgegecagectatcaacagggecaa
aaccagctgtataacgaactcaacctogggcegccgggaagagtatgacgtccttgacaaacggegeggtcgegac
cctgaaatgggtggaaaaccgaggcgaaagaaccoccaggagggactttacaacgaattgoaaaaagacaagatg
gccgaagcectattecgaaattyggaatgaaaggcgagcggagacgaggtaaggggcatgacggectgtatcaagygg
ctecteotacggccacgaaggatacttacgacgecctteatatgecaagetettecaccacggggttegageggeagt
ggagagggcagaggaagtctgctaacatgeggtgacgtecgaggagaatcctggceccaatgagtggggaaagtatg
aacttcagcgatgtatttgactectccgaagattactttgtatctgtgaatacgagetattacteegtegatagt
gaaatgctgctctgtagtctceccaagaagteceogeccaattecagtegectettegtteccategegtacteecttatt
tgtgttttiggecttctgggtaacatectggitgtaatcacattogetitectataaaaaageteggagtatgact
gatgtttaccttcttaacatggctatagecggacattetttttgtgettactecteccattetgggetgtgagecat
gcaacaggggcgtgggttttttcaaatgccacatgtaagcectgettaaagggatctatgecaataaacttcaatoge
gggatgctcecctgcetgacatgeatcagtatggatcecgatacatagctatagtacaggegactaagtecctteogectg
cgatccecgecacactgcoctaggagcaaaattatttgectegtegtatgggggctetcagtgatcatctectecagt
acgtttgtctttaaccagaaatataacacacagggttetgatgtatgtgaaccaaagtatcagacagtgagtgaa
ccaatacggtggaagttgcttatgttgggettggagetgetttttgggtttttcateccactgatgttcatgatt
ttectgttatacatttattgttaagaccttggttcaggegcaaaatagcaagagacataaggcaattegagtecatc
attgccgtggtgttggocttettggectgtecagateccecataatatggttctgetegteacegeeygctaactt

ggtaagatgaatcgatcttgtcagtccgagaagttgatcggatacaccaaaactgtgacagaagtgotggeett
cttcactgttgtctgaacccagtittgtatgecttttataggacagaagtttcgaaattacttecttgaaaatecctc
aaggacctctggtgtgttcgaaggaagtacaagagetectggetttagttgegetgggegetacagtgagaatata
toocggeagacctocgagactgetgataatgacaacgeaagttecttecactatg (SEQ ID NO: 426)

FIRAR20K% IR T %1 (SEQ 1D NO:409)
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[0526]

[0527]
[0528]

atgggtacttcactgttgtgctggatggcactttgtetttigggtgeocgatcatgetgatgecatgteceocgtactce
aatcctagectgtgetoogggggggygagggagigaactocectacacagggaaccttecnctaatgictocaccaac
gtcteecctgraaaaccgaccacaacagettgeccctatagtaacceticectetgtagtggagggyggyggtca
cetgetecacgeocctoctaceoceccgegoccaacgategegteacaaccycteagtettaggecggaagoctgtagyg
ccagcggcetggoggtgeggttcatacgecqggggattggattttgectgegacatttacatttgggetecocgetggee
ggtactigiggggtattgctgttgictottgttattacgetitattgeaatcacaggaacaggocgacgagtatge
aaatgcccgeggoeccgtogtgagatctgggtecocggocaatgtactaactacgoctttgitgaaactcgetggegat
gttgaaagtaaccceeggtoctecaacaggtatggtatgettgaageteccgggogggtectgeatgaccgetote
actgttactcttatggtocttagttcaccgecttgecctggecatctgatgagaatcecgtggttcatttttttaag
aacatcgtcacaccgogeoacoccacctgggggaggeggatetggeggaggocgggagtggaggetcaggagacaca
agacccocgatticttgiggeadoeccaaaagggaggecatititticaatgggacqgaacgagttegettecttgat
cggtacttttacaaccaagaagagagtgtacggttegactcagatgteggegagtteecgageggttacggaattg
gggcgacctgacgeggagtactggaactoccaaaaggatattttggagecaggcacgageagetgtggacacctat
tgtcgacataattatggtgtggtggaatectttacagttcagoggegggtgcaacctaaagtgaccgtgtatecca
tctaaaacgcaacccectcocaacaccataacctoctggtgugttecegtaageggeottetateccecgggtecaattgag
gtcaggtggttoctcaacyggtcaggaggagaaggccggaatggtaagtactggtettatecagaacggagactygyg
acctteccaaactttggtaatgttggaaacggtgoogegateocggggaggtgtatacatgecaagttgaacaceeg
agtgttacgagccccctgacggttgagtggagggcgoggtcagagagcgcacaatctaaaatgetgtcaggagta
ggceggatttgtacteggactectetttttgggegetgggttgtttatectactttagaaaccaaacaagtagagta
aagttttcccgaagtgcggacgetececgecgtatcagoaaggtcaaaaccagetttacaacgaactgaacttggga
cgacgcgaagagtacgatgttettgataageggagagggegegateccgaaatggggggaaagectcggaggaay
aacccacaagaaggcoctttataatgaactgeagaaggacaagatggoggaggogtattccgaaataggcatgaag
ggtgaacggaggagaggaaagggacatgacggactttatcaaggattgictacogoaactaaagacacctatgac
gegttgeacatgeaggetetecoctergagaggoocgagegygcagtggagagyggcagagygaagtetgetaacatge
ggtgacgtcgaggagaatectggeccaatggeaatatetggrgttectgtectegggttttttatcatageegta
ctgatgtcagcacaggaatcatgggcegataaaagaagagracgtgataatacaggeggagttttattitgaacceg
gaccagagcggtgagttecatgttogattttgatggegacgagatatttcacgttgacatggcaaaaaaggaaacy
gtgtggagacttgaggagtttggacgattegecatecatttigaggcacaaggagcactegecaatategeggtggac
aaggccaacctggagatcatgacaaaacgetcecaattatacgectatecactaatgtgeceoctgaggttactygtyg
ctcacaaatictoccgtagaactiagggaacctaacgtoctcatatgttteategacaagttcactocteeggtyg
gtcaatgtaacqgtggcttcggaatggtaagecggtcaccacgggtgtctcagagacecgtatttectgoccagagaa
gaccacctictteocgeaaatttcattacctteccutttcttecttcaacggaagacgtttacgactgecagggtcgaa
cattgggggcttgacgagocacttctcaageattgggagitegacgecccatecacegetteccagaaacgactgaa
aacgttgtctgegetecttggoctgacagtgggectggtaggecattattatcgggaccatetttatcatcaaaggt
ttgacttcccgggtcaaatttagcagatoccgetgacgecaccggoctaccagecagggeccagaaccaactoctacaac
gagctgaatctoggecgacgggaagagtatgacgtactegacaageggagaggtegagacectgagatgggeggt
aaaccgagacggaaaaatcoccaagagggten
gagatagggatgaaaggcegageggeggaggggtaagggecatgatggectttaccagggactetecacggeaace
aaagatacttacgacgcccttcacatgcaagecctcoocgecacgeggatccggocgcaacaaacttctctetygetyg
aaacaagccggagatgtcgaagagaatcoctggaceggtgageaagggegaggagetgttcacecggggtggtgoce
atcctggtcgagcetggacggogacgtaaacggocacaagitcagegtgtectggogagggegagggegatgecace
tacggcaagctgacccetgaagttcatetgeaccaceggcaagetgeocegtygeectggececacceoegtgaccace
ctgacctacggcgtgcagtgettecagecgetaccecgaccacatgaagecageacgacttettcaagtecgecatyg

tataatgaactccagaaggataagatggotgaagectattct

cccgaaggctacgtecaggagegecaccatettcttcaaggacgacggcaactacaagaccegegecgaggtgaag
ttegagggegacaccotggtgaaccgeategagetgaagggoateogacttcaaggaggacggeaacateoctgggy
cacaagctggagtacaactacaacagccacaacgtetatatcatggecgacaageagaagaacggeateaaggey
aacttcaagatccgecacaacatcgaggacggcagecgtgcagetegecgaccactaccagcagaacacecccate
ggcgacggccecgtgengetgeecgacaacecactacctgagecacccagrecgeectgagcaaagaccecaacgag
aagecgegatcacatggtectgetggagttegtgacegocgeecgggateacteteggeatggacgagetgtacaag
taa (SEQ ID NO: 409)

SETEAG6 : D3 Tk
PN CD3 ) 2232k DA Ay 52 #8 [m) TAH A A2 AR afH 52 (TRAC) FE R 1 CRISPR 7 2 1 TH AL . T4

=2 EHIER B (5°-AGCGCTCTCGTACAGAGTTGG-3" (SEQ ID NO:385)) flfxm 2[4 (5~
AAAAAAAGCACCGACTCGGTGCC—3" (SEQ ID NO:386) i ixh 4 1 #E A7 o = A 3 ) TRAC I BRI (1)

sgRNA,
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[0529]  RAZMG) sgRNAIE IS PA R AZ IR 7 Bl ik «

5%~ GAG ABYU CAA AAU CGG UGA AUG UUU UAG AGC UAG AAA UAG CRA GUU AAR
[0530] AUA AGG CUA GUC CGU UAU CAa CUU GaA ABA GUG CA CCG AGU CGG UGC UUY
U -3. (SEQ ID NGC: 384;

(05311  f&4MfK) sgRNAIE I DL N A% R 7 71 3t «

57= 270Me (Gips)Aips)Gi{ps) ) AAU CAA AAU CCGG UGA AUG UUU UAGC AGC UAG
v (%5 ! 1 !
[0532] ARA UAG CAA GUU ARA AUA AGG CUA GUC CGI UAT CAA CUU GAA AAR GUG GCA
CCE AGU GG UGC 2'CMa (U(psiU(ps)U(ps) U -3 (5EQ ID NO: 387)

[0533]  2’0Me=2"0) —FF ZERNAFIps = it A S ik & T

[0534]  FHZWISCas9fmRNA ({X Cas9) B 2 i Ca s mRNAFIHE m] TRACIE Rl Y sgRNA 3%, 4%
eI AN R BCD3+T- AL . 5 G S5 TR I, Sl R AU 40 AR PRAN CD3 ) 23« FH 1 - 1007 R
PL-CD3-APCHifA (7ef%0KT3; BioLegend® H 5:5317318) M & 40 . i 11171 , 4ifidCas9
I mRNAFIEE i) TRACHE: [H ) s gRNA ) % Y+ T B CD3 A (1) KM B A1«

[0535] St 3] 7 : ARA T SR IGAIE

[0536] {3 FH 4t jedits ik 36 A 7= 451 1 A A 2 2 LS FRTRQR8 A A5 T SR I Th Ak T 5 2
FAAXAN K5 5 5 V#2441 (SEQ ID NO:X) # a4 2 CHLgmfg ) Z 5 B 41— F HIRQR8 A AT T
5%, SEQ 1D NO: X) BIH S A4 1A i A4 2 — 3 % JLHEK 4 L O3 % G O HEK 293 48 0 , 1440, LA
S LA X 1076/ 400 /mL 2 &% o K5 300ul Y 4 A 4277 VR % 7% 2 48— FLZH R85 F= R i1 A FL I B3
— A R 100Ul ) 58 4 35 77 2R AN 4uL I R Z B B BTN 2 — AL, A A 100uL i) 35 il £ 1 %))
FaAMAFIAuL ) R 2 E FPTINEE DY AL R AR B 2 48124/ NNF o 383 IIN TuL I 74 R 1 i
B VEE MR (150mM NaCl, 10mM HEPES, 10mM CaCl) #1356 SR 5 M B £ H
3mL PR I A VR M I Pt 45 i I SR AR B AR

[0537] 33k B Co SR AE i, I FHAR T WRsLAE AT 33 B 22 i - SR 5, i FH TuL I IR B B A V
APCHY A, Jigim , LA B T30t 15538 AR 5, FHIRICER B VA MRS A i, FF H AR 7850l
(P P IE /mL 22 (i, UL S B T UK b, BB G 237 5 L BN T i R g i R

[0538] & EGFP-PHYEANARM H 43 bt , DL AL HRQR8 A A 0 75 10 230 i 127 ,
B RMA I B S B Ll SR AR T, SR AE BT A 40 B 4H W5 B0 M R AR . AR IR
PR AR 2B AL A LFN2 — 3 i b, FEAFAE R 2 R PUAAMA I H S B O T, W5 31 41
FAET:, R BHRE R ERQRS- A S M 4H I SE T

[0539] Skl

[0540] [1]Corlien et al.,International journal of cancer,99 (1) :7-13,2002.
[0541] [2]Betts et la,Methods in cell biology,75:497-512,2004.

[0542] [3]Birnbaum et al.Proceedings of the National Academy of Sciences of
the United States of America,111(49) :17576,2014.

[0543] [4]Boissel et al.,Nucleic acids research,42 (4) :2591-2601,2014.

[0544]  [5]Cai et al.,Blood,128(22) :4039,2016.

[0545] [6]Chung et al.,Proceedings of the National Academy of Sciences,92
(9) :3712-3716,1995.

[0546] [7]Cieri et al.,Blood,121(4) :573-584,2013.

[0547]  [8]Corrigan—Curay et al.,Molecular Therapy,23 (5) :796-806,2015.
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[0548]  [9]Dotti et al.,Immunological reviews,257 (1) :107-126,2014.

[0549]  [10]W02015121454

[0550] [11]Farber et al.,Nature Reviews Immunology,14 (1) :24-35,2014.

[0551]  [12]US20170183413

[0552] [13]Galetto.Publication No.EP3137498A1,2017.

[0553]  [14]US20140120905

[0554] [15]Galetto et al.,Molecular Therapy-Methods&Clinical Development,1:
14021,2014.

[0555]  [16]Goebels et a.,Brain,123(3) :508-518,2000.

[0556] [17]Hahn et al.,Nature immunology,6 (5) :490-496,2005.

[0557] [18]Hall et al.,International Immunology,3 (4) :359-368,1991.

[0558] [19]Hart et al.,Gene Therapy,15:625-631,2008.

[0559] [20]Hohlfeld et al.,Proceedings of the National Academy of Sciences,
101 (suppl 2) :14599-14606,2004 .

[0560] [21]Hoist et al.,Nature Protocols Electronic Edition,1 (1) :406,2006.
[0561]  [22]Jensen et al.,Immunological reviews,257 (1) :127-144,2014.

[0562]  [23]Juillerat et al.,Scientific reports,5:8150,2015.

[0563]  [24]]Justesen et al.,Immunome research,5(1) :2,2009.

[0564]  [25]]Jyothi et al.,Nature biotechnology,20(12) :1215-1220,2002.

[0565]  [26]Mach et al.,Immunological reviews,138 (1) :207-221,1994.

[0566]  [27]Maecker et al.,Nature Reviews Immunology,12 (3):191-200,2012.
[0567]  [28]Mamonkin et al.,Blood,126 (8) :983-992,2015.

[0568]  [29]Moisini et al.,The Journal of Immunology,180 (5) :3601-3611,2008.
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Thr Gly Thr Glu Lys Leu Ile Glu Thr Tyr Phe Ser Lys Asn Tyr Gln

1 5 10 15

Asp Tyr Glu Tyr Leu
20

<210> 41

211> 32

<212> PRT

213> NI

220>

223> AL

<400> 41

Tyr Phe Ser Lys Asn Tyr Gln Asp Tyr Glu Tyr Leu Ile Asn Val Ile

1 5 10 15

His Ala Phe Gln Tyr Val Ile Tyr Gly Thr Ala Ser Phe Phe Phe Leu
20 25 30

<210> 42

211> 32

<212> PRT

213> NI

220>

223> AR

<400> 42

Gly Thr Ala Ser Phe Phe Phe Leu Tyr Gly Ala Leu Leu Leu Ala Tyr

1 5 10 15

Gly Phe Tyr Thr Thr Gly Ala Val Arg Gln Ile Phe Gly Asp Tyr Lys
20 25 30

<210> 43

211> 20

<212> PRT

213> NI
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220>
223> AR
<400> 43
Leu Tyr Gly Ala Leu Leu Leu Ala Glu Gly Phe Tyr Thr Thr Gly Ala
1 5 10 15
Val Arg Gln Ile
20
<210> 44
211> 21
<212> PRT
213> NI
220>
223> AL
<400> 44
Phe Tyr Tyr Thr Thr Gly Ala Val Arg Gln Ile Phe Gly Asp Tyr Lys
1 5 10 15
Thr Thr Ile Cys Gly
20
<210> 45
211> 22
<212> PRT
213> NI
<220>
223> AR
<400> 45
Ala Val Arg Gln Ile Phe Gly Asp Tyr Lys Thr Thr Ile Cys Gly Lys
1 5 10 15
Gly Leu Ser Ala Thr Val
20
<210> 46
211> 31
<212> PRT
213> NI
220>
223> AR
<400> 46
Arg Gln Ile Phe Gly Asp Tyr Lys Thr Thr Cys Gly Lys Gly Leu Ser
1 5 10 15
Ala Thr Val Thr Gly Gly Gln Lys Gly Arg Gly Ser Arg Gly Gln
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20 25 30
<210> 47
<211> 20
<212> PRT
213> NI
220>
223> AL
<400> 47
Lys Gly Leu Ser Ala Thr Val Thr Gly Gly Gln Lys Gly Arg Gly Tyr
1 5 10 15
Arg Gly Gln His
20
<210> 48
<211> 20
<212> PRT
213> NI
220>
223> AR
<400> 48
Gln Lys Gly Arg Gly Ser Arg Gly Gln His Gln Ala His Ser Leu Glu
1 5 10 15
Arg Val Cys His
20
<210> 49
211> 32
<212> PRT
213> NLF3
220>
223> AL
<400> 49
Lys Gly Arg Gly Ser Arg Gly Gln His Gln Ala His Ser Leu Glu Arg
1 5 10 15
Val Cys His Cys Leu Gly Cys Trp Leu Gly His Pro Asp Lys Phe Val
20 25 30
<210> 50
211> 32
<212> PRT
213> NI
220>
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223> AR

<400> 50

Leu Gly His Pro Asp Lys Phe Val Gly Ile Thr Tyr Ala Leu Thr Val

1 5 10 15

Val Trp Leu Leu Val Phe Ala Cys Ser Ala Val Pro Val Tyr Ile Tyr
20 25 30

<210> 51

211> 32

<212> PRT

213> NI

220>

223> AR

<400> 51

Ser Ala Val Pro Val Tyr Ile Tyr Phe Asn Thr Trp Thr Thr Cys Gln

1 5 10 15

Ser Ile Ala Ala Pro Cys Lys Thr Ser Ala Ser Ile Gly Thr Leu Cys
20 25 30

<210> 52

211> 20

<212> PRT

213> NLF3

220>

223> AR

<400> 52

Ala Val Pro Val Tyr Ile Tyr Phe Asn Thr Trp Thr Thr Cys Gln Ser

1 5 10 15

Ile Ala Phe Pro
20

<210> 53

211> 20

<212> PRT

213> NI

220>

223> AR

<400> 53

Trp Thr Thr Cys Gln Ser Ile Ala Phe Pro Ser Lys Thr Ser Ala Ser

1 5 10 15

Ile Gly Ser Leu
20
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<210> 54

211> 32

<212> PRT

213> NI

220>

223> AL

<400> 54

Ser Ala Ser Ile Gly Thr Leu Cys Ala Asp Ala Arg Met Tyr Gly Val

1 5 10 15

Leu Pro Trp Asn Ala Phe Phe Gly Lys Val Cys Gly Ser Asn Leu Leu
20 25 30

<210> 55

211> 32

<212> PRT

213> NLFH)

220>

223> AR

<400> 55

Lys Val Cys Gly Ser Asn Leu Leu Ser Ile Cys Lys Thr Ala Glu Phe

1 5 10 15

Gln Met Thr Phe His Leu Phe Ile Ala Ala Phe Val Gly Ala Ala Ala
20 25 30

<210> 56

211> 32

<212> PRT

213> NI

220>

223> AR

<400> 56

Ala Ala Phe Val Gly Ala Ala Ala Thr Leu Val Ser Leu Leu Thr Phe

1 5 10 15

Met Ile Ala Ala Thr Tyr Asn Phe Ala Val Leu Lys Leu Met Gly Arg
20 25 30

<210> 57

<211> 20

<212> PRT

213> NI

<220>

223> AR
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<400> 57
Met Ile Ala Ala Thr Tyr Asn Phe Ala Val Leu Lys Leu Met Gly Arg
1 5 10 15
Gly Thr Lys Phe
20
<210> 58
211> 19
<212> PRT
213> NLF4
220>
223> AL
<400> 58
Met Ala Ala Thr Tyr Asn Phe Ala Val Leu Lys Leu Met Gly Arg Phe
1 5 10 15
Thr Lys Phe
<210> 59
211> 42
<212> PRT
213> NI
220>
223> AL
<400> 59
Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15
Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30
Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40
<210> 60
211> 47
<212> PRT
213> NI
220>
223> AR
<400> 60
Pro Gly Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro
1 5 10 15
Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys
20 25 30
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Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Ala His Ala

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

Arg Ser Lys Arg Ser Arg Gly

1

Pro Arg Arg Pro Gly Pro Thr
20
Pro Arg Asp Phe Ala Ala Tyr

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

Pro Gly Arg Ser Lys Arg Ser

1

Met Thr Pro Arg Arg Pro Gly

Ala Pro Pro Arg Asp Phe Ala

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

35
61
41
PRT

NILF5

AR
61

35
62

46

PRT
NTLF3

o
62

20

35
63
87
PRT

NILF5

= dib]

40

Gly

Arg

40

Pro

Ala
40

45

His Ser Asp Tyr Met Asn Met Thr

10 15
Lys His Tyr Gln Pro Tyr Ala Pro
25 30
Ser

Gly Gly His Ser Asp Tyr Met Asn
10 15
Thr Arg Lys His Tyr Gln Pro Tyr
25 30
Tyr Arg Ser Ala His Ala
45

Glu Met Trp His Glu Gly Leu Glu Glu Ala Ser Arg Leu Tyr Phe Gly

1

10 15

Glu Arg Asn Val Lys Gly Met Phe Glu Val Leu Glu Pro Leu His Ala

20

25 30
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Met Met Glu Arg
35
Ala Tyr Gly Arg
50
Met Lys Ser Gly
65
Tyr His Val Phe

<210>
211>
212>
213>
<220>
223> £ KI
<400> 64

Gly Ser Ser Ser
1
Glu

64
115
PRT

NILF5

His
20
Val

Met Trp

Glu Asn
35
Glu

Arg

Met
50
Tyr

Met Arg
Ala
65
Met

Gly Arg

Lys Ser Gly

His Val Phe
100
Ser

115

65

107

PRT

NILF5

Tyr

Ser Ser

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

= dib]

Gly

Asp

Asn

Arg
85

Gly

Glu

Lys

Gly

Asp

Asn

85
Arg

Pro
Leu
Val

70
Arg

Ser
Gly
Gly
Pro
Leu
70

Val

Arg

Gln
Met
55

Lys

Ile

Ser

Leu

Met

Gln

95

Met

Lys

Ile

Thr
40
Glu

Asp

Ser
Glu
Phe
40

Thr
Glu

Asp

Gly

Leu Lys Glu Thr

Ala GIn Glu Trp
60
Leu Leu Gln Ala

75

Gly Ser Ser Ser
10

Glu Ala

25

Glu

Ser Arg

Val Leu Glu

Glu Thr

60

Leu Lys

Ala Gln Glu

75
Leu Gln Ala
90

Ser

Leu

Ser Ser Gly

105

Ser Phe Asn Gln
45
Cys Arg Lys Tyr

Trp Asp Leu Tyr
80

Gly Ser Ser
15

Phe

Ser

Tyr Gly
30

Leu

Leu

Pro His Ala

45
Ser Phe Asn Gln
Tyr
80

Tyr

Cys Arg Lys
Leu
95

Ser

Trp Asp

Ser Gly

110

Ser

Gly Val GIn Val Glu Thr Ile Ser Pro Gly Asp Gly Arg Thr Phe Pro
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1

Lys Arg Gly

Gly Lys Lys

35

Met Leu Gly

50

Gln Met Ser

65

Ala Tyr Gly

Leu Val Phe

<210>
211>
<212>
<213>

<220>

223>
<400>

66
135
PRT

NILF5

Endib)

Gln
20

Phe
Lys
Val

Ala

Asp
100

Gly Ser Ser Ser

1
Gly

Lys

Gly

Met

65

Gln

Ala

Leu

Ser

<210> 67

Val

Arg

Lys

50

Leu

Met

Tyr

Val

Ser
130

Gln

Gly
35
Lys

Gly

Ser

Gly

Phe

115

Ser

Val
20
Gln

Phe
Lys
Val
Ala
100

Asp

Gly

Thr

Asp

Gln

Gly

Thr

85
Val

Gly

Glu

Thr

Asp

Gln

Gly

85

Thr

Val

Ser

Cys
Ser
Glu
Gln
70

Gly

Glu

Ser

Thr

Cys

Ser

Glu

70

Gln

Gly

Glu

Ser

Val
Ser
Val
55

Arg
His

Leu

Ser

Ile

Val

Ser

95

Val

Arg

His

Leu

Ser
135

Val
Arg
40

Tle
Ala

Pro

Leu

Ser

Ser

Val

40

Arg

Ile

Ala

Pro

Leu
120

His
25

Asp
Arg
Lys

Gly

Lys
105

Gly
Pro
25

His
Asp
Arg
Lys
Gly

105
Lys

108

10
Tyr

Arg

Gly

Leu

Ile

90
Leu

Ser
10

Gly
Tyr
Arg
Gly
Leu
90

Ile

Leu

Thr
Asn
Trp
Thr
75

Ile

Glu

Ser

Asp

Thr

Asn

75

Thr

Ile

Glu

Gly
Lys
Glu
60

Ile

Pro

Ser

Gly

Gly

Lys

60

Glu

Ile

Pro

Gly

Met
Pro
45

Glu

Ser

Pro

Gly

Met
45

Pro
Glu
Ser

Pro

Ser
125

Leu
30
Phe

Gly

Pro

His

Ser

Thr
30
Leu

Phe

Gly

Pro

His

110

Ser

15
Glu

Lys

Val

Asp

Ala
95

Ser
15

Phe
Glu
Lys
Val
Asp
95

Ala

Ser

Asp

Phe

Ala

Tyr

80
Thr

Ser

Pro

Asp

Phe

Ala

80

Tyr

Thr

Gly
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211> 112

<212> PRT

213> NLF3

220>

223> AR

<400> 67

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln GIn Gly

1 5 10 15

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr

20 25 30
Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45
Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys
50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg

65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

100 105 110

<210> 68

211> 15

<212> PRT

213> N3

220>

223> AR

<400> 68

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15

<210> 69

211> 15

<212> PRT

213> N3

220>

223> AR

<400> 69

Gly Gly Gly Gly Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly

1 5 10 15

<210> 70
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211> 20
<212> PRT

213> NLR5

<220>

<223> E R

<400> 70

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

1

5

Gly Gly Gly Ser

210>
211>
212>
213>
220>
223>
<400> 71

atggtatgct
gtccttagtt
aacatcgtca
ggctcaggag

aatgggacgg
cggttcgact

71
2340
DNA

gagtactgga
tgtcgacata
gtgaccgtgt
gtaagcggcet
aaggccggaa
gtaatgttgg
agtgttacga
atgctgtcag
atctacttta
tatcagcaag
gatgttcttg
aacccacaag
gaaataggca
ttgtctaccg
ggttcgageg
aatcctggcece

20

NILF5

=i

tgaagctccce
caccgcttge
caccgcgceac
acacaagacc
aacgagttcg
cagatgtcgg
actcccaaaa
attatggtgt
atccatctaa
tctatccegg
tggtaagtac
aaacggtgcce
gcceccectgac
gagtaggcgg
gaaaccaaac
gtcaaaacca
ataagcggag
aaggccttta
tgaagggtga
caactaaaga
gcagtggaga
caatggcaat

gggcegggtee
cctggcecatct

cccacctggg
ccgattcttg
cttccttgat
cgagttccga
ggatattttg
ggtggaatcce
aacgcaaccce
gtcaattgag
tggtcttatce
gcgatceggg
ggttgagtgg
atttgtactc
aagtagagta
gctttacaac
agggcgcgat
taatgaactg
acggaggaga
cacctatgac
gggcagagga
atctggtgtt

10

tgcatgaccg
gatgagaatc
ggaggceggat
tggcagccca
cggtactttt
gcggttacgg
gagcaggcac
tttacagttc
ctccaacacc
gtcaggtggt
cagaacggag
gaggtgtata
agggcgceggt
ggactcctet
aagttttcce
gaactgaact
cccgaaatgg
cagaaggaca
ggaaagggac
gcgttgcaca
agtctgctaa
cctgtecteg

110

ctctcactgt
ccgtggttca
ctggcggagg
aaagggagtg
acaaccaaga
aattggggcg
gagcagctgt
agcggegggt
ataacctcct
tcctcaacgg
actggacctt
catgccaagt
cagagagcgc
ttttgggege
gaagtgcgga
tgggacgacg
ggggaaagcce
agatggcgga
atgacggact
tgcaggctct
catgcggtga
ggttttttat

15

tactcttatg
tttttttaag
cgggagtgga
ccatttttte
agagagtgta
acctgacgcg
ggacacctat
gcaacctaaa
ggtgtgttce
tcaggaggag
ccaaactttg
tgaacacccg
acaatctaaa
tgggttgttt
cgctceegeg
cgaagagtac
tcggaggaag
ggcgtattcce
ttatcaagga
ccctccecgaga
cgtcgaggag
catagccgta

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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ctgatgtcag
ttttatttga
tttcacgttg
gcatcatttg
atcatgacaa
ctcacaaatt
ttcactccte
gtctcagaga
ccetttette
gagccacttc
aacgttgtct
tttatcatca
taccagcagg
gacgtactcg
aatccccaag
gagataggga
ctctccacgg
210> 72
211> 8
<212> PRT
213>
220>
223>

<400> 72

cacaggaatc
acccggacca
acatggcaaa
aggcacaagg
aacgctccaa
ctccecgtaga
cggtggtcaa
ccgtatttcet
cttcaacgga
tcaagcattg
gcgetettgg
aaggtttgac
gccagaacca
acaagcggag
agggtcttta
tgaaaggcga

CcaaCCaaaga

NILF5)

=i

atgggcgata
gagcggtgag
aaaggaaacg
agcactcgcece
ttatacgcct
acttagggaa
tgtaacgtgg
gcccagagaa
agacgtttac
ggagttcgac
cctgacagtg
ttccegggte
actctacaac
aggtcgagac
taatgaactc
gcggegegagsg
tacttacgac

Gly Ser Gly Ser Gly Ser Gly Ser

1

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

73
21
PRT

73

5

NILF5

=i

aaagaagagc
ttcatgttcg
gtgtggagac
aatatcgcgg
atcactaatg
cctaacgtcce
cttcggaatg
gaccacctct
gactgcaggg
gccccatcac
ggcetggtag
aaatttagca
gagctgaatc
cctgagatgg
cagaaggata

ggtaagggcce
gcecttcaca

acgtgataat
attttgatgg
ttgaggagtt
tggacaaggc
tgccecctga
tcatatgttt
gtaagccggt
tccgcaaatt
tcgaacattg
cgcttccaga
gcattattat
gatccgctga
tcggecgacg
gcggtaaacc
agatggctga
atgatggcct

tgcaagccct

acaggcggag
cgacgagata
tggacgattc
caacctggag
ggttactgtg
catcgacaag
caccacgggt
tcattacctt
ggggcttgac
aacgactgaa
cgggaccatce
cgcaccggcec
ggaagagtat
gagacggaaa
agcctattcet
ttaccaggga

ccegeceacge

Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu

1

5

Ser Leu Val Ile Thr

<210> 74
211> 21

20

10

111

15

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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<212> PRT
213> NI
<220>
223> £ I
<400> 74
Ile Trp Ala Pro Leu Ala Gly Ile Cys Val Ala Leu Leu Leu Ser Leu

1

5

Tle Ile Thr Leu Ile

<210> 75
211> 26
<212> PR

<213>

220>

223> &
<400> 75
Gly Val Gln Val

1
Lys

Gly
Met
Gln
65

Ala
Leu
Glu
Arg
Ala
145

Val

Lys

Arg
Lys
Leu
50

Met
Tyr
Val
Ala
Val
130
Ser

Leu

Glu

7
T

J

Gly
Lys
35

Gly
Ser
Gly
Phe
Ala
115
Ala
Arg

Glu

Thr

20

NILF5

Gln
20

Phe
Lys
Val
Ala
Asp
100
Ala
Ile
Leu

Pro

Ser

Glu

Thr

Asp

Gln

Gly

Thr

85

Val

Arg

Leu

Leu
165
Phe

Thr

Cys

Ser

Glu

Gln

70

Gly

Glu

Glu

Phe
150
His

Asn

Tle
Val
Ser
Val
55

Arg
His
Leu
Ala
His
135
Gly

Ala

Gln

Ser
Val
Arg
40

Tle
Ala
Pro
Leu
Ala
120
Glu
Glu

Met

Ala

Pro
His
25

Asp
Arg
Lys
Gly
Lys
105

Ala

Met

Met

Tyr

112

10

Gly
10

Tyr
Arg
Gly

Leu

Tle
90
Leu

Arg

Trp

Asn

Glu

170
Gly

Asp
Thr
Asn
Trp
Thr
75

Tle
Glu
Glu
His
Val
155

Arg

Arg

Gly
Gly
Lys
Glu
60

Tle
Pro
Glu
Ala
Glu
140

Lys

Gly

Arg
Met
Pro
45

Glu
Ser
Pro
Ala
Ala
125
Gly
Gly

Pro

Leu

Thr
Leu
30

Phe
Gly
Pro
His
Ala
110
Ala
Leu
Met

Gln

Met

15

Phe
15
Glu

Lys

Val

Asp

Ala

95

Ala

Arg

Glu

Phe

Thr

175
Glu

Pro
Asp
Phe
Ala
Tyr
80

Thr
Arg
Gly
Glu
Glu
160

Leu

Ala
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180 185 190
Gln Glu Trp Cys Arg Lys Tyr Met Lys Ser Gly Asn Val Lys Asp Leu
195 200 205
Leu Gln Ala Trp Asp Leu Tyr Tyr His Val Phe Arg Arg Ile Thr Thr
210 215 220
Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln
225 230 235 240
Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala
245 250 255
Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp
260 265
<210> 76
<211> 45
<212> PRT
213> N3
220>
223> AR
<400> 76
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
35 40 45
210> 77
211> 13
<212> PRT
213> NLF5)
220>
223> AL
<400> 77
Leu Arg Trp Glu Pro Pro Pro Ser Thr Val Ser Asn Met
1 5 10
<210> 78
211> 13
<212> PRT
213> NI
<220>
223> AR

113



N 111373031 A F 5 * 98/209 T

<400> 78
Leu Arg Trp Glu Pro Ser Ser Gln Pro Thr Ile Pro Ile
1 5 10
<210> 79
211> 13
<212> PRT
213> NTLF4
220>
223> A
<400> 79
Leu Arg Trp Glu Leu Ser Ser Gln Pro Thr Ile Pro Ile
1 5 10
<210> 80
<211> 30
<212> PRT
213> NTLF4
220>
223> AR
<400> 80
Gln Thr Thr Pro Gly Glu Arg Ser Ser Leu Pro Ala Phe Tyr Pro Gly
1 5 10 15
Thr Ser Gly Ser Cys Ser Gly Cys Gly Ser Leu Ser Leu Pro
20 25 30
<210> 81
<211> 46
<212> PRT
213> NI
220>
223> AL
<400> 81
Gly Ser Ser Ser Gly Ser Ser Ser Gly Ser Ser Ser Gly Ser Ser Ser
1 5 10 15
Gln Thr Thr Pro Gly Glu Arg Ser Ser Leu Pro Ala Phe Tyr Pro Gly
20 25 30
Thr Ser Gly Ser Cys Ser Gly Cys Gly Ser Leu Ser Leu Pro
35 40 45
<210> 82
211> 19
<212> PRT
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213> N3
<220>
223> AR
<400> 82
Leu Arg Pro Val GIn Ala Gln Ala Gln Ser Asp Cys Ser Cys Ser Thr
1 5 10 15
Val Ser Pro
<210> 83
211> 35
<212> PRT
213> NLF3
220>
223> AR
<400> 83
Gly Ser Ser Ser Gly Ser Ser Ser Gly Ser Ser Ser Gly Ser Ser Ser
1 5 10 15
Leu Arg Pro Val GIn Ala Gln Ala Gln Ser Asp Cys Ser Cys Ser Thr
20 25 30
Val Ser Pro
35
<210> 84
211> 16
<212> PRT
213> NI
220>
223> AR
<400> 84
Gly Leu Ala Val Ser Thr Ile Ser Ser Phe Phe Pro Pro Gly Tyr Gln
1 5 10 15
<210> 85
<211> 45
<212> PRT
213> N3
220>
223> AR
<400> 85
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala
1 5 10 15
Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly

115
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20

25

Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp

<210> 86
211> 23
<212> PR

35

1
T

213> NLRF%)

220>
223> &
<400> 86

JH

Glu Pro Lys Ser

1

Pro Pro

Asp Thr

Asp Val

50
Gly Val
65

Asn Ser
Trp Leu
Pro Ala
Glu Pro
130
Asn Gln
145
Tle Ala
Thr Thr
Lys Leu
Cys Ser

210
Leu Ser

Val

Leu

35

Ser

Glu

Thr

Asn

Pro

115

Gln

Val

Val

Pro

Thr

195

Val

Leu

Ala
20

Met
His
Val
Tyr
Gly
100
Tle
Val
Ser
Glu
Pro
180
Val

Met

Ser

Pro

Gly

Ile

Glu

His

Arg

85

Lys

Glu

Tyr

Leu

Trp

165

Val

Asp

His

Pro

Asp

Pro

Ala

Asp

Asn

70

Val

Glu

Lys

Thr

Thr

150

Glu

Leu

Lys

Glu

Gly

Lys

Ser

Pro
55
Ala

Val

Thr

Leu
135
Cys

Ser

Ser

Ala
215
Lys

40

Thr

Val

Thr

40

Glu

Lys

Ser

Lys

Ile

120

Pro

Leu

Asn

Ser

200
Leu

His
Phe
25

Pro
Val
Thr
Val
Cys
105
Ser

Pro

Val

116

Thr
10

Leu
Glu
Lys
Lys
Leu
90

Lys
Lys
Ser
Lys
Gln
170
Gly

Gln

Asn

Cys

Phe

Val

Phe

Pro

75

Thr

Val

Ala

Gly
155
Pro
Ser

Gln

His

Pro

Pro

Thr

Asn

60

Arg

Val

Ser

Lys

140

Phe

Glu

Phe

Gly

Tyr
220

45

Pro
Pro
Cys
45

Trp
Glu
Leu
Asn
Gly
125
Glu
Tyr
Asn
Phe
Asn

205
Thr

30

Cys
Lys

30
Val

Glu
His
Lys
110
Gln
Leu
Pro
Asn
Leu
190

Val

Gln

Pro
15

Pro
Val
Val
Gln
Gln
95

Ala
Pro
Thr
Ser
Tyr
175
Tyr

Phe

Lys

Ala

Lys

Val

Asp

Tyr

80

Leu

Arg

Lys

Asp

160

Lys

Ser

Ser

Ser



N 111373031 A F 5 * 31/209 T

225 230
<210> 87
211> 13
<212> PRT
213> NI
<220>
223> AR
<400> 87
Glu Phe Asp Ala Pro Ser Pro Leu Pro Glu Thr Thr Glu
1 5 10
<210> 88
211> 13
<212> PRT
213> NI
220>
223> AR
<400> 88
Val Glu Trp Arg Ala Arg Ser Glu Ser Ala Gln Ser Lys
1 5 10
<210> 89
211> 24
<212> PRT
213> NI
<220>
223> AR
<400> 89
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15
Ser Leu Val Ile Thr Leu Tyr Cys
20
<210> 90
211> 24
<212> PRT
213> NI
220>
223> AR
<400> 90
Val Gly Ile Ile Ala Gly Leu Val Leu Phe Gly Ala Val Ile Thr Gly
1 5 10 15
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Ala Val Val Ala Ala Val Met Trp
20
<210> 91
211> 24
<212> PRT
213> N3
220>
223> AL
<400> 91
Val Gly Ile Ile Ala Gly Leu Val Leu Leu Gly Ala Val Ile Thr Gly
1 5 10 15
Ala Val Val Ala Ala Val Met Trp
20
<210> 92
211> 21
<212> PRT
213> NI
220>
223> AR
<400> 92
Leu Cys Tyr Leu Leu Asp Gly Ile Leu Phe Ile Tyr Gly Val Ile Leu
1 5 10 15
Thr Ala Leu Phe Leu
20
<210> 93
211> 21
<212> PRT
213> NLFH)
220>
223> AR
<400> 93
Met Leu Ser Gly Val Gly Gly Phe Val Leu Gly Leu Leu Phe Leu Gly
1 5 10 15
Ala Gly Leu Phe Ile
20
<210> 94
211> 26
<212> PRT
213> NLF3
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2.3

33/209 1T

<220>

<223> BRI

<400> 94

Met Leu Ser Gly Val Gly Gly Phe Val Leu Gly Leu Leu Phe Leu Gly

1

5

10

Ala Gly Leu Phe Ile Tyr Phe Arg Asn Gln

<210> 95
211> 32
<212> PR

6
T

20

213> NLR5

<220>

<223> BRI

<400> 95

Ile Leu Asp Tyr

1
Pro Gln

Gly Asn

Asp Gly
50

Thr Gln

65

Ser Gln

Leu Thr

His Phe

Glu Trp
130

Ala Gly

145

Asn Asn

Asn Val

Tyr Tyr

Tle
Lys
35

Gly
Ser
Cys
Glu
Ser
115
Asp
Thr
Ser

Val

Gly

Glu
20
Val

Asp

Leu

Asn

Gly

100

Asp

Gly

Leu

Phe

Phe

180
His

Ser
Glu
Cys
Cys
Gln
Ser
85

Gln
Gly
Leu
Val
His
165

Lys

Glu

Phe
Ala
Asn
Ser
Cys
70

Ala
Cys
His
Asp
Leu
150
Phe

Arg

Glu

Thr
Cys
Leu
Leu
55

Trp
Gly
Asn
Cys
Cys
135
Val
Leu

Asp

Glu

Gly
Glu
Gln
40

Asn
Lys
Cys
Pro
Asp
120
Ala
Val
Arg

Ala

Leu

25

Gly
Leu
25

Cys
Phe
Tyr
Leu
Leu
105
Gln
Glu
Leu
Glu
Gln
185

Arg

119

Ala
10

Pro
Asn
Asn
Phe
Phe
90

Tyr
Gly
His
Leu
Leu
170

Gly

Lys

Gly

Glu

Asn

Ser
75

Asp
Asp
Cys
Val
Pro
155
Ser

Gln

His

Cys
His
Pro
60

Asp
Gly
Gln
Asn
Pro
140
Pro
His
Gln

Pro

Gln
Ala
45

Trp
Gly
Phe
Tyr
Ser

125
Glu

Val

Met

Ile

Tle
Val
30

Cys
Lys
His
Asp
Cys
110
Ala
Arg
Gln
Leu
Tle

190
Lys

15

Pro
15

Asp
Gly
Asn
Cys
Cys
95

Lys
Glu
Leu
Leu
His
175

Phe

Arg

Pro

Ala

Trp

Cys

Asp

80

Gln

Asp

Cys

Ala

160

Thr

Pro

Ser



CN 111373031 A

5l %R

34/209 1T

Thr Val
210

Arg Gln

225

Tyr Leu

Phe Gln

Leu Gly

Pro Val
290

Ala Ala

305

Ser Arg

<210> 96

195
Gly

Arg

Glu

Ser

Ser

275

Glu

Ala

Lys

<211> 363
<212> PRT

213> NLR5

<220>

223> &
<400> 96

Pro Cys
1
Thr Ser

Gly Leu

Arg Asp
50

Cys Gln

65

His Ala

Pro Trp

Asp Gly

J

Val

Glu

Leu

35

Ile

Val

Cys

Lys

His

Trp

Arg

Ile

Ala

260

Leu

Pro

Phe

Arg

Gly
Asn
20

Cys
Pro
Asp
Gly
Asn

100
Cys

Ala

Glu

Asp

245

Thr

Asn

Pro

Val

Arg
325

Ser

Pro

His

Pro

Ala

Trp

85

Cys

Asp

Thr
Leu
230
Asn
Asp
Tle
Leu
Leu

310
Arg

Asn

Phe

Ile

Pro

Gly

70

Asp

Thr

Ser

Ser
215
Asp

Val
Pro
Pro

295
Leu

Pro

Tyr

Leu

Gln

95

Asn

Gly

Gln

Gln

200

Ser
Pro
Gln
Ala
Tyr
280

Ser

Phe

Cys

Arg

Asp

40

Ile

Lys

Gly

Ser

Cys

Leu Leu Pro

Met Asp Ile
235
Cys Val Gln
250
Ala Phe Leu
265
Lys Ile Glu

Gln Leu His

Phe Val Gly
315

Tyr Asn Gln
10

Cys Leu Cys

25

Tyr Ser Phe

Glu Glu Ala

Val Cys Asn
75
Asp Cys Ser
90
Leu GIn Cys
105
Asn Ser Ala

120

Gly
220
Arg
Ser
Gly
Ala
Leu

300
Cys

Gly

Pro

Thr

Cys

60

Leu

Leu

Trp

Gly

205
Thr

Gly
Ser
Ala
Val
285

Met

Gly

Thr

Ala

Gly

45

Glu

Gln

Asn

Lys

Cys

Ser
Ser
Ser
Leu
270
Lys

Tyr

Val

Cys
Lys
30

Gly
Leu
Cys
Phe
Tyr

110
Leu

Gly
Tle
Gln
255
Ala
Ser

Val

Leu

Glu
15

Phe
Ala
Pro
Asn
Asn
95

Phe

Phe

Gly
Val
240
Cys
Ser
Glu

Ala

Leu
320

Pro

Asn

Gly

Glu

Asn

80

Asp

Ser

Asp
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35/209 1T

Gly
Gln
145
Asn
Pro
Pro
His
Gln
225
Pro
Gly
Arg
Ser
Gly
305

Ala

Leu

Phe
130
Tyr
Ser
Glu
Asp
Val
210
Met
Tle
Thr
Gly
Ser
290
Ala

Val

Met

115
Asp

Cys

Ala

Arg

Gln

195

Leu

Ile

Lys

Ser

Ser

275

Ser

Leu

Lys

Tyr

Cys Gly Val

<210> 97
211> 18
<212> PR

<213>

<220>

223>

<400> 97
Met Leu Arg Leu Leu Leu Ala Leu Asn Leu Phe Pro Ser Ile Gln Val

355

T

= dib]

Cys
Lys
Glu
Leu
180
Leu
His
Phe
Arg
Gly
260
Tle
Gln
Ala
Ser
Val

340
Leu

NILF5

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

Ala

Leu

Leu
His
150
Glu
Ala
Asn
Asn
Tyr
230
Thr
Arg
Tyr
Phe
Leu
310
Pro

Ala

Ser

Thr
135
Phe
Trp
Gly
Asn
Val
215
Tyr
Val
Gln
Leu
Gln
295
Gly
Val

Ala

Arg

120
Glu

Ser

Asp

Thr

Ser

200

Val

Gly

Gly

Arg

Glu

280

Ser

Ser

Glu

Ala

Lys
360

Gly
Asp
Gly
Leu
185
Phe
Phe
His
Trp
Arg
265
Ile
Ala
Leu
Pro
Phe

345
Arg

121

Gln
Gly
Leu
170
Val
His
Lys
Glu
Ala
250
Glu
Asp
Thr
Asn
Pro
330

Val

Arg

Cys
His
155
Asp
Leu
Phe
Arg
Glu
235
Thr
Leu
Asn
Asp
Tle
315
Leu

Leu

Arg

Asn
140
Cys
Cys
Val
Leu
Asp
220
Glu
Ser
Asp
Arg
Val
300
Pro

Pro

Leu

125

Pro

Asp

Ala

Val

Arg

205

Ala

Leu

Ser

Pro

Gln

285

Ala

Tyr

Ser

Phe

Leu

Gln

Glu

Leu

190

Glu

Gln

Arg

Leu

Met

270

Cys

Ala

Lys

Gln

Phe
350

Tyr
Gly
His
175
Leu
Leu
Gly
Lys
Leu
255
Asp
Val
Phe
Tle
Leu

335
Val

Asp
Cys
160
Val
Pro
Ser
Gln
His
240
Pro
Tle
Gln
Leu
Glu
320
His

Gly



N 111373031 A F 5 * 36,209 T

1 5 10 15
Thr Gly
<210> 98
<211> 20
<212> PRT
213> N3
<220>
223> AR
<400> 98
Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu Leu Ser Leu Ser
1 5 10 15
Gly Leu Glu Ala
20
<210> 99
211> 24
<212> PRT
213> NI
220>
223> AL
<400> 99
Met Ala Val Met Ala Pro Arg Thr Leu Leu Leu Leu Leu Ser Gly Ala
1 5 10 15
Leu Ala Leu Thr Gln Thr Trp Ala
20
<210> 100
211> 25
<212> PRT
213> NI
<220>
223> AR
<400> 100
Met Ala Ile Ser Gly Val Pro Val Leu Gly Phe Phe Ile Ile Ala Val
1 5 10 15
Leu Met Ser Ala Gln Glu Ser Trp Ala
20 25
<210> 101
211> 28
<212> PRT
213> N3
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220>
223> AR
<400> 101
Met Val Cys Leu Lys Leu Pro Gly Gly Ser Cys Met Thr Ala Leu Thr
1 5 10 15
Val Thr Leu Met Val Leu Ser Ser Pro Leu Ala Leu
20 25
<210> 102
211> 29
<212> PRT
213> NI
220>
223> AL
<400> 102
Met Val Cys Leu Lys Leu Pro Gly Gly Ser Tyr Met Ala Lys Leu Thr
1 5 10 15
Val Thr Leu Met Val Leu Ser Ser Pro Leu Ala Leu Ala
20 25
<210> 103
<211> 100
<212> PRT
213> NI
<220>
223> AR
220>
221> HEHHE
<222> (16) .. (100)
223> WILAAFELE
<400> 103
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
35 40 45
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
50 55 60
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
65 70 75 80
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Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
85 90 95
Gly Gly Gly Ser
100
<210> 104
<211> 30
<212> PRT
213> NI
220>
223> AL
<400> 104
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
20 25 30
<210> 105
<211> 60
<212> PRT
213> NI
220>
223> AR
<400> 105
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
35 40 45
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
50 55 60
<210> 106
211> 75
<212> PRT
213> NI
220>
223> AR
<400> 106
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
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Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
35 40 45
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
50 55 60
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
65 70 75
<210> 107
211> 9
<212> PRT
213> NI
<220>
223> AR
<400> 107
Lys Leu Ile Glu Thr Tyr Phe Ser Lys
1 5
<210> 108
211> 9
<212> PRT
213> NLFH)
220>
223> AR
<400> 108
Leu Leu Phe Gly Tyr Pro Val Tyr Val
1 5
<210> 109
211> 271
<212> PRT
213> NLFH)
<220>
223> &I
<400> 109
Gly Ser His Ser Met Arg Tyr Phe Phe Thr Ser Val Ser Arg Pro Gly
1 5 10 15
Arg Gly Glu Pro Arg Phe Ile Ala Val Gly Tyr Val Asp Asp Thr Gln
20 25 30
Phe Val Arg Phe Asp Ser Asp Ala Ala Ser Gln Arg Met Glu Pro Arg
35 40 45
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40/209 7

Ala
Arg
65

Leu
Arg
Tyr
Asp
His
145
Glu
Glu
Ala
Tyr
Thr
225

Phe

Tyr

<210>
211>
<212>
<213>

Pro
50

Lys
Arg
Met
His
Leu
130
Lys
Gly
Thr
Val
Pro
210
Gln

Gln

Thr

<220>

223>
<400>

Trp

Val

Gly

Tyr

Gln

115

Arg

Trp

Thr

Leu

Ser

195

Ala

Asp

Lys

Cys

110
271
PRT
NTLF3

=
110

Ile

Lys

Tyr

Gly

100

Tyr

Ser

Glu

Cys

Gln

180

Asp

Glu

Thr

Trp

His
260

Glu
Ala
Tyr
85

Cys
Ala
Trp
Ala
Val
165
Arg
His
Tle
Glu
Ala

245
Val

Gln
His
70

Asn
Asp
Tyr
Thr
Ala
150
Glu
Thr
Glu
Thr
Leu
230

Ala

Gln

Glu
55

Ser
Gln
Val
Asp
Ala

135
His

Asp
Ala
Leu
215
Val

Val

His

Gly

Gln

Ser

Gly

Gly

120

Ala

Val

Leu

Ala

Thr

200

Thr

Glu

Val

Glu

Pro Glu Tyr

Thr
Glu
Ser
105
Lys
Asp
Ala
Arg
Pro
185
Leu
Trp
Thr

Val

Gly
265

His
Ala
90

Asp
Asp
Met
Glu
Arg
170
Lys
Arg
Gln
Arg
Pro

250
Leu

Arg
75

Gly
Trp
Tyr
Ala
Gln
155
Tyr

Thr

Cys

Pro
235

Ser

Pro

Trp
60

Val
Ser
Arg
Tle
Ala
140
Leu
Leu
His
Trp
Asp
220
Ala

Gly

Lys

Asp

Asp

His

Phe

Ala

125

Gln

Arg

Glu

Met

Ala

205

Gly

Gly

Gln

Pro

Gly

Leu

Thr

Leu

110

Leu

Thr

Ala

Asn

Thr

190

Leu

Glu

Asp

Glu

Leu
270

Glu
Gly
Val
95

Arg
Lys
Thr
Tyr
Gly
175
His
Ser
Asp
Gly
Gln

255
Thr

Thr
Thr
80

Gln
Gly
Glu
Lys
Leu
160
Lys
His
Phe
Gln
Thr

240
Arg

Gly Ser His Ser Met Arg Tyr Phe Phe Thr Ser Val Ser Arg Pro Gly

1

5

10

15

Arg Gly Glu Pro Arg Phe Ile Ala Val Gly Tyr Val Asp Asp Thr Gln

20

25

126
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Phe
Ala
Arg
65

Leu
Ile
Tyr
Asp
Arg
145
Asp
Glu
Pro
Tyr
Thr
225

Phe

Tyr

<210>

Val
Pro
50

Asn
Arg
Met
Arg
Leu
130
Lys
Gly
Thr
Tle
Pro
210
Gln

Gln

Thr

211> 4

<212>
<213>

<220>

223>
<400>

Arg
35

Trp
Val
Gly
Tyr
Gln
115
Arg
Trp
Thr
Leu
Ser
195
Ala
Asp

Lys

Cys

111

PRT
NIF5

AR
111

Phe

Ile

Lys

Tyr

Gly

100

Asp

Ser

Glu

Cys

Gln

180

Asp

Glu

Thr

Trp

His
260

Leu Arg Trp Glu

1

Asp
Glu
Ala
Tyr
85

Cys
Ala
Trp
Ala
Val
165
Arg
His
Ile
Glu
Ala

245
Val

Ser
Gln
Gln
70

Asn
Asp
Tyr
Thr
Ala
150
Glu
Thr
Glu
Thr
Leu
230

Ala

Gln

Asp
Glu
55

Ser
Gln
Val
Asp
Ala

135
His

Asp
Ala
Leu
215
Val

Val

His

Ala
40

Gly
Gln
Ser
Gly
Gly
120
Ala
Glu
Leu
Pro
Thr
200
Thr
Glu

Val

Glu

Ala Ser Gln

Pro

Thr

Glu

Ser

105

Lys

Asp

Ala

Arg

Pro

185

Leu

Trp

Thr

Val

Gly
265

127

Glu
Asp
Ala
90

Asp
Asp
Met
Glu
Arg
170
Lys
Arg
Gln
Arg
Pro

250
Leu

Tyr
Arg
75

Gly
Gly
Tyr
Ala
Gln
155
Tyr
Thr
Cys
Arg
Pro
235

Ser

Pro

Arg
Trp
60

Val
Ser
Arg
Ile
Ala
140
Leu
Leu
His
Trp
Asp
220
Ala

Gly

Lys

Met
45

Asp
Asp
His
Phe
Ala
125
Gln
Arg
Glu
Met
Ala
205
Gly
Gly

Glu

Pro

Glu

Gln

Leu

Thr

Leu

110

Leu

Ile

Ala

Asn

Thr

190

Leu

Glu

Asp

Glu

Leu
270

Pro
Glu
Gly
Ile
95

Arg
Asn
Thr
Tyr
Gly
175
His
Gly
Asp
Gly
Gln

255
Thr

Arg
Thr
Thr
80

Gln
Gly
Glu
Lys
Leu
160
Lys
His
Phe
Gln
Thr

240
Arg
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<210>
211>
<212>
<213>

<220>

223>
<400>

112
271
PRT
NILF3

R
112

Gly Ser His Ser

1
Arg

Phe
Ala
Arg
65

Leu
Arg
Tyr
Asp
His
145
Glu
Glu
Ser
Tyr
Ile

225
Phe

Gly
Val
Pro
50

Lys
Arg
Met
His
Leu
130
Lys
Gly
Thr
Arg
Pro
210

Gln

Gln

Glu
Arg
35

Trp
Val
Gly
Tyr
Gln
115
Arg
Trp
Thr
Leu
Pro
195
Ala

Asp

Lys

Pro
20

Phe
Ile
Lys
Tyr
Gly
100
Tyr
Ser
Glu
Cys
Gln
180
Glu
Asp

Met

Trp

Glu
Ala
Tyr
85

Cys

Ala

Ala

Val

165

Asp

Ile

Glu

Ala
245

Arg
Phe
Ser
Gln
His
70

Asn
Asp
Tyr
Thr
Ala
150
Glu
Thr
Lys
Thr
Leu

230

Ser

Glu
55

Ser
Gln
Val
Asp
Ala
135

His

Trp

Val
Leu
215
Val

Val

Phe
Ala
Ala
40

Gly
Gln
Ser
Gly
Gly
120
Ala
Val
Leu
Ser
Thr
200
Thr

Glu

Val

Phe
Val
25

Ala
Pro
Thr
Glu
Ser

105
Lys

Ala
Arg
Pro
185
Leu
Trp

Thr

Val

128

Thr
10

Gly
Ser
Glu
His
Ala
90

Asp
Asp
Met
Glu
Arg
170
Lys
Arg
Gln

Arg

Pro
250

Ser
Tyr
Gln
Tyr
Arg
75

Gly
Trp
Tyr
Ala
Gln
155
Tyr
Ala
Cys
Leu
Pro

235
Leu

Val
Val
Arg
Trp
60

Val
Ser
Arg
Tle
Ala
140
Leu
Leu
His
Trp
Asn
220

Ala

Gly

Ser
Asp
Met
45

Asp
Asp
His
Phe
Ala
125
Gln
Arg
Glu
Val
Ala
205
Gly

Gly

Lys

Arg
Asp
30

Glu
Gly
Leu
Thr
Leu
110
Leu
Thr
Ala
Asn
Thr
190
Leu
Glu

Asp

Glu

Pro
15

Thr
Pro
Glu
Gly
Val
95

Arg
Lys
Thr
Tyr
Gly
175
His
Gly
Glu

Gly

Gln
255

Gly
Gln
Arg
Thr
Thr
80

Gln
Gly
Glu
Lys
Leu
160
Lys
His
Phe
Leu
Thr

240
Tyr
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Tyr Thr Cys His Val Tyr His Gln Gly Leu Pro Glu Pro Leu Thr

<210>
211>
<212>
<213>

<220>

223>
<400>

113
271
PRT
N3

AR
113

260

Gly Ser His Ser

1
Arg

Phe

Ala

Arg

65

Leu

Ile

Tyr

Asp

Arg

145

Asp

Glu

Ser

Tyr

Ile
225

Gly
Val
Pro
50

Asn
Arg
Met
Arg
Leu
130
Lys
Gly
Thr
Arg
Pro

210
Gln

Glu
Arg
35

Trp
Val
Gly
Tyr
Gln
115
Arg
Trp
Thr
Leu
Pro
195

Ala

Asp

Pro
20

Phe
Ile
Lys
Tyr
Gly
100
Asp
Ser
Glu
Cys
Gln
180
Glu

Asp

Met

Asp

Glu

Ala

85

Cys

Ala

Ala

Val

165

Asp

Ile

Glu

Arg

Phe

Ser

Gln

Gln

70

Asn

Asp

Tyr

Thr

Ala

150

Glu

Thr

Lys

Thr

Leu
230

Tyr
Ile
Asp
Glu
55

Ser
Gln
Val
Asp
Ala
135
His
Trp
Asp
Val
Leu

215
Val

Phe
Ala
Ala
40

Gly
Gln
Ser
Gly
Gly
120
Ala
Glu
Leu
Ser
Thr
200

Thr

Glu

265

Phe
Val
25

Ala
Pro
Thr
Glu
Ser
105
Lys
Asp
Ala
Arg
Pro
185
Leu

Trp

Thr

129

Thr
10

Gly
Ser
Glu
Asp
Ala
90

Asp
Asp
Met
Glu
Arg
170
Lys
Arg

Gln

Arg

Ser

Tyr

Gln

Tyr

Arg

75

Gly

Gly

Tyr

Ala

Gln

155

Tyr

Ala

Cys

Leu

Pro
235

Val
Val
Arg
Trp
60

Val
Ser
Arg
Tle
Ala
140
Leu
Leu
His
Trp
Asn

220
Ala

Ser
Asp
Met
45

Asp
Asp
His
Phe
Ala
125
Gln
Arg
Glu
Val
Ala
205

Gly

Gly

270

Arg
Asp
30

Glu
Gln
Leu
Thr
Leu
110
Leu
Tle
Ala
Asn
Thr
190
Leu

Glu

Asp

Pro
15

Thr
Pro
Glu
Gly
Ile
95

Arg
Asn
Thr
Tyr
Gly
175
His
Gly

Glu

Gly

Gly

Gln

Arg

Thr

Thr

80

Gln

Gly

Glu

Lys

Leu

160

Lys

His

Phe

Leu

Thr
240



CN 111373031 A

.1l

2.3

44/209 T

Phe Gln Lys

Tyr Thr Cys

<210> 114
211> 99
<212> PRT
213> BN
<400> 114
Ile GIn Arg
1

Asn Gly Lys

Ser Asp Ile
35
Val Glu His
50
Leu Tyr Tyr
65
Arg Val Asn

Arg Asp Met
<210> 115
211> 99
<212> PRT
213> /MR
<400> 115
Ile Gln Lys
1

Asn Gly Lys

Pro His Ile
35
Val Glu Met
50
Leu Ala His
65
Arg Val Lys

Trp

His
260

Thr
Ser
20

Glu
Ser

Thr

His

Thr
Pro
20

Glu
Ser

Thr

His

Ala
245
Val

Pro

Asn

Val

Asp

Glu

Val
85

Pro

Asn

Ile

Asp

Glu

Ala
85

Ser

Tyr

Lys

Phe

Asp

Leu

Phe

70
Thr

Gln

Ile

Gln

Met

Phe

70

Ser

Val

His

Ile

Leu

Leu

Ser

95

Thr

Leu

Ile

Leu

Met

Ser

95

Thr

Met

Val

Gln

Gln

Asn

Leu

40

Phe

Pro

Ser

Gln

Asn

Leu

40

Phe

Pro

Ala

Val

Gly
265

Val
Cys
25

Lys
Ser

Thr

Gln

Val
Cys
25

Lys
Ser

Thr

Glu

130

Pro Leu
250
Leu Pro

Tyr Ser
10
Tyr Val

Asn Gly

Lys Asp

Glu Lys
75

Pro Lys
90

Tyr Ser
10
Tyr Val

Asn Gly

Lys Asp

Glu Thr

75
Pro Lys
90

Gly

Glu

Arg
Ser
Glu
Trp
60

Asp

Ile

Arg
Thr
Lys
Trp
60

Asp

Thr

Lys

Pro

His
Gly
Arg
45

Ser

Glu

Val

His
Gln
Lys
45

Ser

Thr

Val

Glu

Leu
270

Pro
Phe
30

Tle
Phe

Tyr

Lys

Pro
Phe
30

Tle

Phe

Tyr

Gln
255
Thr

Ala
15

His
Glu
Tyr

Ala

Trp
95

Pro
15

His
Pro
Tyr

Ala

Trp
95

Tyr

Glu

Pro

Lys

Leu

Cys

80
Asp

Glu

Pro

Lys

Ile

Cys

80
Asp



CN 111373031 A

45/209 7

Arg Asp

Met

<210> 116
<211> 149
<212> DNA
213> NI

<220>

<223> BRI

<400> 116
agcgctctecg tacagagttg gcattataat acgactcact ataggggaga atcaaaatcg 60

gtgaatgttt tagagctaga aatagcaagt taaaataagg ctagtccgtt atcaacttga 120

aaaagtggca ccgagtcggt gettttttt 149
<210> 117
<211> 185
<212> PRT

213> NLR5

<220>

<223> BRI

<400> 117
Gly Asp Thr Arg

1
Phe Phe

Asn Gln

Ala Val

50
Lys Asp
65

His Asn

Pro Lys

Asn Leu

Val Arg
130

Thr Gly

145

Leu Glu

Asn
Glu
35

Thr
Tle
Tyr
Val
Leu
115
Trp

Leu

Thr

Gly
20

Glu
Glu
Leu
Gly
Thr
100
Val
Phe

Ile

Val

Pro

Thr

Ser

Leu

Glu

Val

85

Val

Cys

Leu

Gln

Pro

Arg

Glu

Val

Gly

Gln

70

Val

Tyr

Ser

Asn

Asn

150
Arg

Phe

Arg
Arg
55

Ala
Glu
Pro
Val
Gly
135

Gly

Ser

Leu
Val
Phe
40

Pro
Arg
Ser
Ser
Ser
120
Gln

Asp

Gly

Trp
Arg
25

Asp
Asp
Ala
Phe
Lys
105
Gly
Glu
Trp

Glu

131

Gln

10

Phe

Ser

Ala

Ala

Thr

90

Thr

Phe

Glu

Thr

Val

Pro

Leu

Asp

Glu

Val

75

Val

Gln

Tyr

Lys

Phe

155
Tyr

Lys

Val
Tyr
60

Asp
Gln
Pro
Pro
Ala
140

Gln

Thr

Arg
Arg
Gly
45

Trp
Thr
Arg
Leu
Gly
125
Gly

Thr

Cys

Glu
Tyr
30

Glu
Asn
Tyr
Arg
Gln
110
Ser
Met

Leu

Gln

Cys
15

Phe
Phe
Ser
Cys
Val
95

His
Ile
Val

Val

Val

His

Tyr

Arg

Gln

Arg

80

Gln

His

Glu

Ser

Met

160
Glu



CN 111373031 A F 5 = 16/209 T
165 170 175
His Pro Ser Val Thr Ser Pro Leu Thr
180 185
<210> 118
211> 178
<212> PRT
213> NI
220>
223> AL
<400> 118
Ile Lys Glu Glu His Val Ile Ile Gln Ala Glu Phe Tyr Leu Asn Pro
1 5 10 15
Asp GIn Ser Gly Glu Phe Met Phe Asp Phe Asp Gly Asp Glu Ile Phe
20 25 30
His Val Asp Met Ala Lys Lys Glu Thr Val Trp Arg Leu Glu Glu Phe
35 40 45
Gly Arg Phe Ala Ser Phe Glu Ala Gln Gly Ala Leu Ala Asn Ile Ala
50 55 60
Val Asp Lys Ala Asn Leu Glu Ile Met Thr Lys Arg Ser Asn Tyr Thr
65 70 75 80
Pro Ile Thr Asn Val Pro Pro Glu Val Thr Val Leu Thr Asn Ser Pro
85 90 95
Val Glu Leu Arg Glu Pro Asn Val Leu Ile Cys Phe Ile Asp Lys Phe
100 105 110
Thr Pro Pro Val Val Asn Val Thr Trp Leu Arg Asn Gly Lys Pro Val
115 120 125
Thr Thr Gly Val Ser Glu Thr Val Phe Leu Pro Arg Glu Asp His Leu
130 135 140
Phe Arg Lys Phe His Tyr Leu Pro Phe Leu Pro Ser Thr Glu Asp Val
145 150 155 160
Tyr Asp Cys Arg Val Glu His Trp Gly Leu Asp Glu Pro Leu Leu Lys
165 170 175
His Trp
<210> 119
<211> 185
<212> PRT
213> NLFH)
220>
223> AR

132



CN 111373031 A

.1l

47/209 7

<400> 119
Ile Lys Glu Glu

1
Asp

His
Gly
Val
65

Pro
Pro
Asn
Val
Thr
145

Leu

His

<210>
211>
<212>
<213>

Gln
Val
Arg
50

Asp
Ile
Asn
Thr
Arg
130
Gln

Glu

Pro

<220>

<223>
<400>

Ser
Asp
35

Phe
Lys
Glu
Val
Leu
115
Trp
Leu

Met

Ser

120
183
PRT

NILF5

AR
120

Gly
20

Met
Ala
Ala
Glu
Ala
100
Val
Phe
Tle

Thr

Leu
180

His

Glu

Ala

Ser

Asn

Thr

85

Ile

Cys

Arg

Arg

Pro

165
Lys

Ile Lys Glu Glu His

1

Asp Gln Ser Gly

20

His Val Asp Met

35

Gly Arg Phe Ala

5
Glu

Ala

Ser

Val

Phe

Lys

Phe

Leu

70

Glu

Ser

Ser

Asn

Asn

150

His

Ser

Val

Phe

Lys

Phe

Ile
Lys
Lys
Glu
55

Glu
Val
Leu
Val
Gly
135
Gly

Gln

Pro

Ile

Lys

Lys

Glu

Tle
Phe
Glu
40

Ala
Tle
Pro
Ser
Thr
120
Gln
Asp

Gly

Ile

Tle
Phe
Glu

40
Ala

Gln
Asp
25

Thr
Gln
Met
Thr
Arg
105

Asp

Glu

Glu

Thr
185

Gln
Asp
25

Thr

Gln

133

Ala
10

Phe
Val
Gly
Thr
Ser
90

Thr
Phe
Glu

Thr

Val
170

Ala
10

Phe
Val

Gly

Glu

Asp

Trp

Ala

Lys

75

Leu

Glu

Tyr

Thr

Phe

155
Tyr

Glu

Asp

Trp

Ala

Ser

Gly

Arg

Leu

60
Arg

Ala
Pro
Val
140

Gln

Thr

Ser

Gly

Arg

Leu

Tyr
Asp
Leu
45

Ala
Ser
Arg
Leu
Ala
125
Gly

Val

Cys

Tyr
Asp
Leu

45
Ala

Leu

Glu

30

Glu

Asn

Asn

Leu

Asn

110

Lys

Val

Leu

His

Leu
Glu

30
Glu

Asn

Asn

15

Ile

Glu

Ile

Tyr

Glu

95

His

Ile

Ser

Val

Val
175

Asn
15

Tle
Glu

Ile

Pro

Phe

Phe

Ala

Thr

80

Gln

His

Lys

Ser

Met

160
Glu

Pro

Phe

Phe

Ala



N 111373031 A F 5 * 48/209 T

50 55 60
Val Asp Lys Ala Asn Leu Glu Ile Met Thr Lys Arg Ser Asn Tyr Thr
65 70 75 80
Pro Ile Ala Thr Asn Glu Ala Pro Gln Ala Thr Val Phe Pro Lys Ser
85 90 95
Pro Val Leu Leu Gly Gln Pro His Thr Leu Ile Cys Phe Val Asp Asn
100 105 110
Ile Phe Pro Pro Val Ile Asn Ile Thr Trp Leu Arg Asn Ser Lys Ser
115 120 125
Val Thr Asp Gly Val Tyr Glu Thr Ser Phe Leu Val Asn Arg Asp His
130 135 140
Ser Phe His Lys Leu Ser Tyr Leu Thr Phe Ile Pro Ser Asp Asp Asp
145 150 155 160
Ile Tyr Asp Cys Lys Val Glu His Trp Gly Leu Glu Glu Pro Val Leu
165 170 175
Lys His Trp Glu Pro Glu Ile
180
<210> 121
211> 90
<212> PRT
213> NTLF4
220>
223> AR
<400> 121
Arg Pro Arg Phe Leu Trp Gln Ser Lys Arg Glu Cys His Phe Phe Asn
1 5 10 15
Gly Thr Glu Arg Val Arg Phe Leu Asp Arg Tyr Phe Tyr Asn Gln Glu
20 25 30
Glu Ser Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr
35 40 45
Glu Leu Gly Arg Pro Asp Ala Glu Tyr Trp Asn Ser Gln Lys Asp Ile
50 55 60
Leu Glu GIn Ala Arg Ala Ala Val Asp Thr Tyr Cys Arg His Asn Tyr
65 70 75 80
Gly Val Val Glu Ser Phe Thr Val Gln Arg
85 90
<210> 122
211> 82
<212> PRT

134



N 111373031 A F 5 * 49/209 T

213> NI
220>
223> AR
<400> 122
Ile Lys Glu Glu His Val Ile Ile Gln Ala Glu Ser Tyr Leu Asn Pro
1 5 10 15
Asp GIn Ser Gly Glu Phe Lys Phe Asp Phe Asp Gly Asp Glu Ile Phe
20 25 30
His Val Asp Met Ala Lys Lys Glu Thr Val Trp Arg Leu Glu Glu Phe
35 40 45
Gly Arg Phe Ala Ser Phe Glu Ala Gln Gly Ala Leu Ala Asn Ile Ala
50 55 60
Val Asp Lys Ala Asn Leu Glu Ile Met Thr Lys Arg Ser Asn Tyr Thr
65 70 75 80
Pro Ile
<210> 123
211> 272
<212> PRT
213> NI
220>
223> AL
<400> 123
Met Glu Thr Leu Leu Gly Val Ser Leu Val Ile Leu Trp Leu Gln Leu
1 5 10 15
Ala Arg Val Asn Ser Gln Gln Gly Glu Glu Asp Pro Gln Ala Leu Ser
20 25 30
Ile Gln Glu Gly Glu Asn Ala Thr Met Asn Cys Ser Tyr Lys Thr Ser
35 40 45
Ile Asn Asn Leu Gln Trp Tyr Arg Gln Asn Ser Gly Arg Gly Leu Val
50 55 60
His Leu Ile Leu Ile Arg Ser Asn Glu Arg Glu Lys His Ser Gly Arg
65 70 75 80
Leu Arg Val Thr Leu Asp Thr Ser Lys Lys Ser Ser Ser Leu Leu Ile
85 90 95
Thr Ala Ser Arg Ala Ala Asp Thr Ala Ser Tyr Phe Cys Ala Thr Ala
100 105 110
Ala Val Gly Gly Phe Lys Thr Ile Phe Gly Ala Gly Thr Arg Leu Phe
115 120 125
Val Lys Ala Asn Ile Gln Asn Pro Asp Pro Ala Val Tyr Gln Leu Arg

135



CN 111373031 A

.1l

50/209 1T

Asp
145
Ser
Asp
Ala
Asn
Ser
225

Leu

Lys

<210>
211>
212>
<213>

130

Ser

Gln

Lys

Val

Asn

210

Cys

Asn

Val

<220>

223>
<400>

Lys

Thr

Thr

Ala

195

Ser

Asp

Phe

Ala

124
312
PRT

NILF5

AR
124

Ser

Asn

Val

180

Ile

Val

Gln

Gly
260

Met Leu Leu Leu

1

Ala Val Val

Ser
Phe
Ser
65

Lys

Thr

Asp

Val
Trp
50

Asn
Phe

Ser

Leu

Lys
35

Tyr
Glu
Leu

Ala

Thr

Ser
20
Tle

Arg

Gly

Ile

His

100

Ser

Ser
Val
165
Leu
Ser
Tle
Lys
Asn

245
Phe

Leu

Gln

Glu

Gln

Ser

Asn

85

Pro

Gly

Asp
150
Ser
Asp
Asn
Pro
Leu
230

Leu

Asn

Leu

His

Cys

Phe

Lys

70

His

Glu

Ala

135
Lys

Gln

Met

Lys

Glu

215

Val

Ser

Leu

Leu

Pro

Arg

Pro

95

Ala

Ala

Asp

Asn

Ser

Ser

Arg

Ser

200

Asp

Glu

Val

Leu

Leu

Ser

Ser

40

Lys

Thr

Ser

Ser

Asn

Val

Lys

Ser

185

Asp

Thr

Lys

Ile

Met
265

Gly
Trp
25

Leu
Gln
Tyr
Leu
Ser
105

Glu

136

Cys
Asp
170
Met
Phe
Phe
Ser
Gly

250
Thr

Leu
10

Val
Asp
Ser
Glu
Thr
90

Phe

Gln

Leu
155
Ser
Asp
Ala
Phe
Phe
235

Phe

Leu

Ala

Ile

Phe

Leu

Gln

75

Leu

Tyr

Phe

140
Phe

Asp

Phe

Cys

Pro

220

Glu

Arg

Arg

Gly

Ser

Gln

Met

60

Gly

Ser

Ile

Phe

Thr

Val

Lys

Ala

205

Ser

Thr

Ile

Leu

Ser

Lys

Ala

45

Leu

Val

Thr

Cys

Gly

Asp

Tyr

Ser

190

Asn

Pro

Asp

Leu

Trp
270

Gly
Ser
30

Thr
Met
Glu
Leu
Ser

110

Pro

Phe
Tle
175
Asn
Ala
Glu
Thr
Leu

255

Ser

Leu
15

Gly
Thr
Ala
Lys
Thr
95

Ala

Gly

Asp
160
Thr
Ser
Phe
Ser
Asn
240

Leu

Ser

Gly

Thr

Met

Thr

Asp

80

Val

Arg

Thr



CN 111373031 A

.1l

2.3

51/209 1T

Arg Leu
130

Ala Val

145

Thr Leu

Ser Trp

Pro Gln

Leu Ser
210

Asn His

225

Glu Trp

Glu Ala
Gln Gly
Ala Thr

290

Val Lys
305

115
Thr

Phe
Val
Trp
Pro
195
Ser
Phe
Thr
Trp
Val
275

Leu

Arg

<210> 125
211> 278
<212> PRT
213> NI

<220>

<223> AR

<400> 125
Met Ala Met Leu

1

Val
Glu
Cys
Val
180
Leu
Arg
Arg
Gln
Gly
260
Leu

Tyr

Lys

Asp Trp Val Asn

20

Asn Ser Pro Ser

35

Cys Asp Tyr Thr

Leu
Pro
Leu
165
Asn
Lys
Leu
Cys
Asp
245
Arg
Ser

Ala

Asp

Leu

Ser

Leu

Asn

Glu
Ser
150
Ala
Gly
Glu
Arg
Gln
230
Arg
Ala
Ala

Val

Ser
310

Gly

Gln

Ser

Ser

Asp
135
Glu
Thr
Lys
Gln
Val
215
Val
Ala
Asp
Thr
Leu

295
Arg

Ala

Gln

Val

Met

120
Leu

Ala
Gly
Glu
Pro
200
Ser
Gln
Lys
Cys
Tle
280

Val

Gly

Ser
Lys
Gln

40
Phe

Lys Asn Val

Glu
Phe
Val
185
Ala
Ala
Phe
Pro
Gly
265

Leu

Ser

Val
Asn
25

Glu

Asp

137

Tle
Tyr
170
His
Leu
Thr
Tyr
Val
250
Phe

Tyr

Ala

Leu
10
Asp

Gly

Tyr

Ser
155
Pro
Ser
Asn
Phe
Gly
235
Thr
Thr

Glu

Leu

Ile

Asp

Arg

Phe

Phe
140
His
Asp
Gly
Asp
Trp
220
Leu
Gln
Ser

Ile

Val
300

Leu

Gln

Ile

Leu

125

Pro

Thr

His

Val

Ser

205

Gln

Ser

Ile

Glu

Leu

285
Leu

Trp

Gln

Ser
45
Trp

Pro
Gln
Val
Ser
190
Arg
Asn
Glu
Val
Ser
270

Leu

Met

Leu
Val

30
Ile

Tyr

Glu
Lys
Glu
175
Thr
Tyr
Pro
Asn
Ser
255
Tyr

Gly

Ala

Gln
15
Lys

Leu

Lys

Val
Ala
160
Leu
Asp
Ser
Arg
Asp
240
Ala
Gln

Lys

Met

Pro

Gln

Asn

Lys



CN 111373031 A

.1l

52/209 T

Tyr
65

Asp
Lys
Val
Gln
Ala
145
Leu
Ser
Asp
Ala
Phe
225
Phe

Phe

Leu

50
Pro Ala

Lys Asn

His Leu

Tyr Phe
115

Gly Thr

130

Val Tyr

Phe Thr
Asp Val
Phe Lys
195
Cys Ala
210
Pro Ser
Glu Thr

Arg Tle

Arg Leu
275

<210> 126
211> 312
<212> PRT

<213>

<220>

223> £ KI
<400> 126
Met Ser Ile Gly Leu Leu Cys Cys Ala Ala Leu Ser Leu Leu Trp Ala

1

Glu
Ala
Ser
100
Cys
Arg
Gln
Asp
Tyr
180
Ser

Asn

Pro

Leu
260
Trp

NILF5

Gly
Asp
85

Leu
Ala
Leu
Leu
Phe
165
Tle
Asn
Ala
Glu
Thr
245

Leu

Ser

5

Pro
70

Gly
His
Ala
Thr
Arg
150
Asp
Thr
Ser
Phe
Ser
230
Asn

Leu

Ser

55
Thr

Arg
Tle
Met
Tle
135
Asp
Ser
Asp
Ala
Asn
215
Ser

Leu

Lys

Phe

Phe

Val

Glu

120

Asn

Ser

Gln

Lys

Val

200

Asn

Cys

Asn

Val

Leu
Thr
Pro
105
Gly
Pro
Lys
Thr
Thr
185
Ala
Ser
Asp

Phe

Ala
265

Tle
Val
90

Ser
Ala
Asn
Ser
Asn
170
Val
Trp
Tle
Val
Gln

250
Gly

10

Ser
75

Phe
Gln
Gln
Tle
Ser
155
Val
Leu
Ser
Tle
Lys
235

Asn

Phe

60
Ile

Leu
Pro
Lys
Gln
140
Asp
Ser
Asp
Asn
Pro
220
Leu

Leu

Asn

Ser
Asn
Gly
Leu
125
Asn
Lys
Gln
Met
Lys
205
Glu
Val

Ser

Leu

Ser
Lys
Asp
110
Val
Pro
Ser
Ser
Arg
190
Ser
Asp
Glu

Val

Leu
270

Tle
Ser
95

Ser
Phe
Asp
Val
Lys
175
Ser
Asp
Thr
Lys
Tle

255
Met

15

Lys
80

Ala
Ala
Gly
Pro
Cys
160
Asp
Met
Phe
Phe
Ser
240

Gly

Thr

Gly Pro Val Asn Ala Gly Val Thr Gln Thr Pro Lys Phe Gln Val Leu

138



CN 111373031 A

.1l

53/209 1T

Lys Thr

Glu Tyr
50

Ile His

65

Asn Gly

Leu Leu

Ser Tyr

Arg Leu
130

Ala Val

145

Thr Leu

Ser Trp

Pro Gln

Leu Ser
210

Asn His

225

Glu Trp

Glu Ala
Gln Gly
Ala Thr

290

Val Lys
305

Gly
35

Met
Tyr
Tyr
Ser
Pro
115
Thr
Phe
Val
Trp
Pro
195
Ser
Phe
Thr
Trp
Val
275

Leu

Arg

<210> 127
<211> 461

20
Gln

Ser
Ser
Asn
Ala
100
Gly
Val
Glu
Cys
Val
180
Leu
Arg
Arg
Gln
Gly
260
Leu

Tyr

Lys

Ser
Trp
Val
Val
85

Ala
Gly
Thr
Pro
Leu
165
Asn
Lys
Leu
Cys
Asp
245
Arg
Ser

Ala

Asp

Met
Tyr
Gly
70

Ser
Pro
Gly
Glu
Ser
150
Ala

Gly

Glu

Gln
230
Arg
Ala
Ala

Val

Ser
310

Thr
Arg
55

Ala
Arg
Ser
Phe
Asp
135
Glu
Thr
Lys
Gln
Val
215
Val
Ala
Asp
Thr
Leu

295
Arg

Leu
40

Gln
Gly
Ser
Gln
Tyr
120
Leu
Ala
Gly
Glu
Pro
200
Ser
Gln
Lys
Cys
Tle
280

Val

Gly

25
Gln

Asp
Tle
Thr
Thr
105
Glu
Lys
Glu
Phe
Val
185
Ala
Ala
Phe
Pro
Gly
265

Leu

Ser

139

Cys Ala

Pro Gly

Thr Asp
75

Thr Glu

90

Ser Val

Gln Tyr
Asn Val
Ile Ser
155
Tyr Pro
170
His Ser
Leu Asn
Thr Phe
Tyr Gly
235
Val Thr
250
Phe Thr

Tyr Glu

Ala Leu

Gln
Met
60

Gln
Asp
Tyr
Phe
Phe
140
His
Asp
Gly
Asp
Trp
220
Leu
Gln
Ser

Ile

Val
300

Asp
45

Gly
Gly
Phe
Phe
Gly
125
Pro
Thr
His
Val
Ser
205
Gln
Ser
Tle
Glu
Leu

285
Leu

30
Met

Leu
Glu
Pro
Cys
110
Pro
Pro
Gln
Val
Ser
190
Arg
Asp
Glu
Val
Ser
270

Leu

Met

Asn
Arg
Val
Leu
95

Ala
Gly
Glu
Lys
Glu
175
Thr
Tyr
Pro
Asn
Ser
255
Tyr

Gly

Ala

His

Leu

Pro

80

Ser

Thr

Val

Ala

160

Leu

Asp

Ala

Arg

Asp

240

Ala

Gln

Lys

Met



CN 111373031 A

.1l

54/209 1T

<212> PRT

213> NI
<220>

<223> BRI

<400> 127
Met Ala Leu Pro

1
His

Tle
Thr
Gly
65

Tyr
Ser
Ala
Phe
Gly
145
Met
Ser
Gly
Ala
Phe
225

Thr

Pro

Ala
Lys
Phe
50

Leu
Asn
Ser
Val
Asp
130
Gly
Thr
Tle
Ser
Glu
210
Thr

Pro

Leu

Ala
Pro
35

Thr
Glu
Glu
Thr
Tyr
115
Tyr
Ser
Gln
Ser
Gly
195
Asp
Ala

Ala

Ser

Arg
20

Gly
Ser
Trp
Lys
Ala
100
Tyr
Trp
Gly
Ala
Cys
180
Ser
Val
Gly

Pro

Leu
260

Val

Pro

Ala

Tyr

Ile

Phe

85

Tyr

Cys

Gly

Gly

Ala

165

Arg

Gly

Gly

Thr

Arg

245
Arg

Thr
Glu
Ser
Val
Gly
70

Lys
Met
Ala
Gln
Gly
150
Pro
Ser
Thr
Val
Lys
230

Pro

Pro

Ala
Val
Val
Met
55

Tyr
Gly
Glu
Arg
Gly
135
Gly
Ser
Ser
Ala
Tyr
215
Leu

Pro

Glu

Leu
Gln
Lys
40

His
Tle
Lys
Leu
Gly
120
Thr
Ser
Tle
Lys
Phe
200
Tyr
Glu

Thr

Ala

Leu
Leu
25

Met
Trp
Asn
Ala
Ser
105
Thr
Thr
Gly
Pro
Ser
185
Thr
Cys
Leu

Pro

Cys
265

140

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Tyr
Leu
Gly
Val
170
Leu
Leu
Met
Lys
Ala

250
Arg

Pro
Gln
Cys
Lys
Tyr
75

Leu
Leu
Tyr
Thr
Gly
155
Thr
Leu
Arg
Gln
Arg
235

Pro

Pro

Leu
Ser
Lys
Gln
60

Asn
Thr
Thr
Tyr
Val
140
Gly
Pro
Asn
Tle
His
220
Ser

Thr

Ala

Ala
Gly
Ala
45

Lys
Asp
Ser
Ser
Gly
125
Ser
Ser
Gly
Ser
Ser
205
Leu
Asp

Ile

Ala

Leu
Pro
30

Ser
Pro
Gly
Asp
Glu
110

Ser

Ser

Glu

Asn

190

Glu

Pro

Ala

Gly
270

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Arg
Gly
Ile
Ser
175
Gly
Val
Tyr
Thr
Ser

255
Gly

Leu
Leu
Tyr
Gln
Lys
80

Ser
Ser
Val
Gly
Val
160
Val
Asn
Glu
Pro
Thr
240

Gln

Ala
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Val His

Pro Leu
290

Leu Tyr

305

Pro Phe

Cys Arg

Phe Ser

Leu Tyr
370

Asp Lys

385

Lys Asn

Ala Glu

Lys Gly

Thr Tyr
450

Thr
275
Ala
Cys
Met
Phe
Arg
355
Asn
Arg
Pro
Ala
His

435
Asp

<210> 128
<211> 495
<212> PRT
213> NI

<220>

<223> AR

<400> 128
Met Glu Thr Asp

1

Arg
Gly
Lys
Arg
Pro
340
Ser
Glu
Arg
Gln
Tyr
420

Asp

Ala

Gly Ser Thr Gly

20

Lys Pro Gly Ala

35

Phe Thr Ser Tyr

50

Gly
Thr
Arg
Pro
325
Glu
Ala
Leu
Gly
Glu
405
Ser

Gly

Leu

Thr

Glu

Ser

Val

Leu
Cys
Gly
310
Val
Glu
Asp
Asn
Arg
390
Gly
Glu

Leu

His

Leu

Val

Val

Met

Asp
Gly
295
Arg
Gln
Glu
Ala
Leu
375
Asp
Leu
Ile

Tyr

Met
455

Leu

Gln

Lys

His
55

Phe
280
Val
Lys
Thr
Glu
Pro
360

Gly

Pro

Gly
Gln

440
Gln

Leu
Leu
Met

40
Trp

Ala Cys Asp

Leu
Lys
Thr
Gly
345
Ala
Arg
Glu
Asn
Met
425

Gly

Ala

Gln
25

Ser

Val

141

Leu
Leu
Gln
330
Gly
Tyr
Arg
Met
Glu
410
Lys

Leu

Leu

Val
10
Gln

Cys

Lys

Leu
Leu
315
Glu
Cys
Gln
Glu
Gly
395
Leu
Gly

Ser

Pro

Leu

Ser

Lys

Gln

Ile

Ser

300

Glu

Glu

Gln

Glu

380

Gly

Gln

Glu

Thr

Pro
460

Leu

Gly

Ala

Lys
60

Tyr
285
Leu
Ile
Asp
Leu
Gly
365
Tyr
Lys
Lys
Arg
Ala

445
Arg

Leu
Pro
Ser

45

Pro

Ile

Val

Phe

Gly

350

Gln

Asp

Pro

Asp

Arg

430
Thr

Glu
30
Gly

Gly

Trp
Ile
Lys
Cys
335
Val
Asn
Val
Arg
Lys
415

Arg

Lys

Val
15
Leu

Tyr

Gln

Ala
Thr
Gln
320
Ser
Lys
Gln
Leu
Arg
400
Met

Gly

Asp

Pro

Ile

Thr

Gly
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Leu Glu Trp

65

Asn
Ser
Val
Asp
Gly
145
Thr
Tle
Tyr
Tle
Gly
225
Ala
Phe
Thr
Ser
Gly
305
Trp
Tle

Lys

Cys

Glu

Thr

Tyr

Tyr

130

Ser

Gln

Ser

Leu

Tyr

210

Ser

Glu

Thr

Thr

Gln

290

Ala

Ala

Thr

Gln

Ser

Lys

Ala

Tyr

115

Trp

Gly

Ala

Cys

195

Arg

Gly

Asp

Phe

Thr

275

Pro

Val

Pro

Leu

Pro

355
Cys

Ile

Phe

Tyr

100

Cys

Gly

Gly

Ala

Arg

180

Trp

Met

Ser

Val

Gly

260

Pro

Leu

His

Leu

340

Phe

Arg

Gly
Lys
85

Met
Ala
Gln
Gly
Pro
165
Ser
Phe
Ser
Gly
Gly
245
Ala
Ala
Ser
Thr
Ala
325
Cys

Met

Phe

Tyr
70

Gly
Glu
Arg
Gly
Gly
150
Ser
Ser
Leu
Asn
Thr
230
Val
Gly
Pro
Leu
Arg
310
Gly
Lys

Arg

Pro

Ile

Lys

Leu

Gly

Thr

135

Ser

Ile

Lys

Gln

Leu

215

Ala

Tyr

Thr

Arg

295

Gly

Thr

Arg

Pro

Glu

Asn

Ala

Ser

Thr

120

Thr

Gly

Pro

Ser

200

Ala

Phe

Lys
Pro
280
Pro
Leu
Cys
Gly
Val

360
Glu

Pro Tyr Asn

Thr
Ser
105
Tyr
Leu
Gly
Val
Leu
185
Pro
Ser
Thr
Cys
Leu
265
Pro
Glu
Asp
Gly
Arg
345
Gln

Glu

142

Leu
90

Leu
Tyr
Thr
Gly
Thr
170
Leu
Gly
Gly
Leu
Met
250
Glu
Thr
Ala
Phe
Val
330
Lys

Thr

Glu

75
Thr

Thr
Tyr
Val
Gly
155
Pro
Asn
Gln
Val
Arg
235
Gln
Leu
Pro
Cys
Ala
315
Leu
Lys

Thr

Gly

Asp

Ser

Ser

Gly

Ser

140

Ser

Gly

Ser

Ser

Pro

220

Ile

His

Lys

Ala

Arg

300

Cys

Leu

Leu

Gln

Gly

Gly
Asp
Glu
Ser
125
Ser
Asp
Glu
Asn
Pro
205
Asp
Ser
Leu
Arg
Pro
285
Pro
Asp
Leu
Leu
Glu

365
Cys

Thr

Lys

Asp

110

Arg

Gly

Ile

Ser

Gly

190

Gln

Arg

Arg

Glu

Ser

270

Thr

Ala

Ile

Ser

350

Glu

Glu

Lys
Ser
95

Ser
Val
Gly
Val
Val
175
Asn
Leu
Phe
Val
Tyr
255
Asp
Tle
Ala
Tyr
Leu
335
Tle

Asp

Leu

Tyr
80

Ser
Ala
Phe
Gly
Met
160
Ser
Thr
Leu
Ser
Glu
240
Pro
Pro
Ala
Gly
Tle
320
Val
Phe

Gly

Arg
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Val
385

Asn

Val

Arg

Lys

Arg

465
Lys

<210>
211>
<212>
<213>

370
Lys

Gln
Leu
Arg
Met
450

Gly

Asp

<220>

223>
<400>

Phe
Leu
Asp
Lys
435
Ala

Lys

Thr

129
432
PRT
N3

=
129

Ser
Tyr
Lys
420
Asn
Glu

Gly

Tyr

Met Ala Leu Pro

1
His

Val

Asp

Gly

65

Tyr

Lys

Ala

Val

Ala

Gln

Phe

50

Leu

Thr

Asn

Leu

Trp

Ala

Pro
35

Ser

Glu

Pro

Thr

Tyr

115
Gly

Arg
20

Gly
Arg
Trp
Ser
Leu
100

Tyr

Ala

Arg
Asn
405
Arg
Pro
Ala
His

Asp
485

Val

Pro

Gly

Tyr

Ile

Leu

85

Tyr

Cys

Gly

Ser
390
Glu
Arg
Gln
Tyr
Asp

470
Ala

Thr

Glu

Ser

Trp

Gly

70

Lys

Leu

Ala

Thr

375
Ala

Leu
Gly
Glu
Ser
455

Gly

Leu

Ala

Val

Leu

Met

95

Glu

Asp

Gln

Arg

Thr

Asp
Asn
Arg
Gly
440
Glu

Leu

His

Leu
Lys
Lys
40

Ser
Ile
Lys
Met
Pro

120
Val

Ala
Leu
Asp
425
Leu
Tle

Tyr

Met

Leu
Leu
25

Leu
Trp
Asn
Phe
Ser
105
Asp

Thr

143

Pro
Gly
410
Pro
Tyr
Gly

Gln

Gln
490

Leu
10

Leu
Ser
Val

Pro

Tle
90
Lys

Gly

Val

Ala
395
Arg
Glu
Asn
Met
Gly

475
Ala

Pro

Glu

Cys

Arg

Asp

75

Ile

Val

Asn

Ser

380
Tyr

Arg
Met
Glu
Lys
460

Leu

Leu

Leu

Ser

Ala

Gln

60

Ser

Ser

Arg

Tyr

Ser

Gln
Glu
Gly
Leu
445
Gly

Ser

Pro

Ala
Gly
Ala
45

Ala
Ser
Arg
Ser
Trp

125
Gly

Gln
Glu
Gly
430
Gln
Glu

Thr

Pro

Leu

Gly
30

Ser
Pro
Thr
Asp
Glu
110

Tyr

Gly

Gly
Tyr
415
Lys
Lys
Arg

Ala

Arg
495

Leu
15

Gly
Gly
Gly
Ile
Asn
95

Asp

Phe

Gly

Gln
400
Asp
Pro
Asp

Arg

Thr
480

Leu

Leu

Phe

Lys

Asn

80

Ala

Thr

Asp

Gly
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Ser
145
Gln
Thr
Gln
Arg
Asp
225
Tyr
Thr
Phe
Phe
Gly
305
Arg
Gln
Asp
Pro
Asp
385

Arg

Thr

130
Gly

Ser
Cys
Lys
His
210
Phe
Phe
Lys
Pro
Lys
290
Cys
Val
Asn
Val
Arg
370
Lys

Arg

Lys

Gly
His
Lys
Pro
195
Thr
Thr
Cys
Leu
Pro
275
Gln
Ser
Lys
Gln
Leu
355
Arg
Met

Gly

Asp

<210> 130
<211> 485

Gly
Lys
Ala
180
Gly
Gly
Leu
Gln
Glu
260
Gly
Pro
Cys
Phe
Leu
340
Asp
Lys
Ala

Lys

Thr
420

Gly
Phe
165
Ser
Gln
Val
Thr
Gln
245
Ile
Tyr
Phe
Arg
Ser
325
Tyr
Lys
Asn
Glu
Gly

405
Tyr

Ser
150
Met
Gln
Ser
Pro
Tle
230
Tyr
Lys
Gln
Met
Phe
310
Arg
Asn
Arg
Pro
Ala
390
His

Asp

135
Gly

Ser
Asp
Pro
Asp
215
Ser
Ser
Gly
Lys
Arg
295
Pro
Ser
Glu
Arg
Gln
375
Tyr

Asp

Ala

Gly
Thr
Val
Lys
200
Arg
Asn
Ser
Leu
Arg
280
Pro
Glu
Ala
Leu
Gly
360
Glu
Ser

Gly

Leu

Gly
Ser
Gly
185
Leu
Phe
Val
Tyr
Ala
265
Gly
Val
Glu
Asp
Asn
345
Arg
Gly
Glu

Leu

His
425

144

Gly
Val
170
Tle
Leu
Thr
Gln
Pro
250
Val
Arg
Gln
Glu
Ala
330
Leu
Asp
Leu
Tle
Tyr

410
Met

Ser
155
Gly
Ala
Ile
Gly
Ser
235
Tyr
Ser
Lys
Thr
Glu
315
Pro
Gly
Pro
Tyr
Gly
395

Gln

Gln

140
Asp

Asp
Val
Tyr
Ser
220
Glu
Thr
Thr
Lys
Thr
300
Gly
Ala
Arg
Glu
Asn
380
Met

Gly

Ala

Ile
Arg
Ala
Trp
205
Gly
Asp
Phe
Ile
Leu
285
Gln
Gly
Tyr
Arg
Met
365
Glu
Lys

Leu

Leu

Val
Val
Trp
190
Ala
Ser
Leu
Gly
Ser
270
Leu
Glu
Cys
Gln
Glu
350
Gly
Leu
Gly

Ser

Pro
430

Met
Ser
175
Tyr
Ser
Gly
Ala
Gly
255
Ser
Tyr
Glu
Glu
Gln
335
Glu
Gly
Gln
Glu
Thr

415

Pro

Thr
160
Ile
Gln
Thr
Thr
Asp
240
Gly
Phe
Ile
Asp
Leu
320
Gly
Tyr
Lys
Lys
Arg
400

Ala

Arg
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<212> PRT

213> NI
<220>

<223> BRI

<400> 130
Met Ala Leu Pro

1
His

Val
Asp
Gly
65

Tyr
Lys
Ala
Val
Ser
145
Gln
Thr
Gln
Arg
Asp
225

Tyr

Thr

Ala
Gln
Phe
50

Leu
Thr
Asn
Leu
Trp
130
Gly
Ser
Cys
Lys
His
210
Phe

Phe

Lys

Ala
Pro
35

Ser
Glu
Pro
Thr
Tyr
115
Gly
Gly
His
Lys
Pro
195
Thr
Thr

Cys

Leu

Arg
20

Gly
Arg
Trp
Ser
Leu
100
Tyr
Ala
Gly
Lys
Ala
180
Gly
Gly
Leu

Gln

Glu
260

Val

Pro

Gly

Tyr

Ile

Leu

85

Tyr

Cys

Gly

Gly

Phe

165

Ser

Gln

Val

Thr

Gln

245
Ile

Thr
Glu
Ser
Trp
Gly
70

Lys
Leu
Ala
Thr
Ser
150
Met
Gln
Ser
Pro
Tle
230

Tyr

Lys

Ala
Val
Leu
Met
55

Glu

Asp

Gln

Thr
135
Gly
Ser
Asp
Pro
Asp
215
Ser

Ser

Thr

Leu
Lys
Lys
40

Ser
Ile
Lys
Met
Pro
120
Val
Gly
Thr
Val
Lys
200
Arg
Asn

Ser

Thr

Leu
Leu
25

Leu
Trp
Asn
Phe
Ser
105
Asp
Thr
Gly
Ser
Gly
185
Leu
Phe
Val

Tyr

Thr
265

145

Leu
10

Leu
Ser
Val
Pro
Tle
90

Lys
Gly
Val
Gly
Val
170
Tle
Leu
Thr
Gln
Pro

250

Pro

Pro
Glu
Cys
Arg
Asp
75

Tle
Val
Asn
Ser
Ser
155
Gly
Ala
Tle
Gly
Ser
235

Tyr

Ala

Leu
Ser
Ala
Gln
60

Ser
Ser
Arg
Tyr
Ser
140
Asp
Asp
Val
Tyr
Ser
220
Glu

Thr

Pro

Ala
Gly
Ala
45

Ala
Ser
Arg
Ser
Trp
125
Gly
Ile
Arg
Ala
Trp
205
Gly
Asp

Phe

Arg

Leu
Gly
30

Ser
Pro
Thr
Asp
Glu
110
Tyr
Gly
Val
Val
Trp
190
Ala
Ser
Leu

Gly

Pro
270

Leu
15

Gly
Gly
Gly
Ile
Asn
95

Asp
Phe
Gly
Met
Ser
175
Tyr
Ser
Gly
Ala
Gly

255

Pro

Leu
Leu
Phe
Lys
Asn
80

Ala
Thr
Asp
Gly
Thr
160
Ile
Gln
Thr
Thr
Asp
240

Gly

Thr
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Pro
Cys
Ala
305
Leu
Lys
Thr
Gly
Ala
385
Arg
Glu
Asn
Met
Gly

465
Ala

<210>
211>
<212>
<213>

Ala
Arg
290
Cys
Leu
Leu
Gln
Gly
370
Tyr
Arg
Met
Glu
Lys
450

Leu

Leu

<220>

<223>
<400>

Pro
275
Pro
Asp
Leu
Leu
Glu
355
Cys
Gln
Glu
Gly
Leu
435
Gly

Ser

Pro

131
647
PRT
N3

R
131

Thr

Ala

Ile

Ser

Tyr

340

Glu

Glu

Gln

Glu

Gly

420

Gln

Glu

Thr

Pro

Ile

Ala

Leu

325

Ile

Asp

Leu

Gly

405

Lys

Lys

Ala
Gly
Ile
310
Val
Phe
Gly
Arg
Gln
390
Asp
Pro
Asp

Arg

Thr
470

Ser

Gly
295
Trp
Ile
Lys

Cys

Val
375

Asn

Val

Arg

Lys

Arg

455
Lys

Gln
280
Ala
Ala
Thr
Gln
Ser
360
Lys
Gln
Leu
Arg
Met
440

Gly

Asp

Pro Leu Ser

Val
Pro
Leu
Pro
345
Cys
Phe
Leu
Asp
Lys
425
Ala

Lys

Thr

His
Leu
Tyr
330
Phe
Arg
Ser
Tyr
Lys
410
Asn
Glu

Gly

Tyr

Thr
Ala
315
Cys
Met
Phe
Arg
Asn
395
Arg
Pro
Ala
His

Asp
475

Leu

300

Gly

Lys

Arg

Pro

Ser

380

Glu

Arg

Gln

Tyr

Asp

460
Ala

Arg
285
Gly
Thr
Arg
Pro
Glu
365
Ala
Leu
Gly
Glu
Ser
445

Gly

Leu

Pro
Leu
Cys
Gly
Val
350
Glu
Asp
Asn
Arg
Gly
430
Glu

Leu

His

Glu
Asp
Gly
Arg
335
Gln
Glu
Ala
Leu
Asp
415
Leu
Ile

Tyr

Met

Ala
Phe
Val
320
Lys
Thr
Glu
Pro
Gly
400
Pro
Tyr
Gly

Gln

Gln
480

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

5

10

15

His Ala Ala Arg Pro Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu

20

25

146

30
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Val
Asp
Gly
65

Tyr
Lys
Ala
Val
Ser
145
Gln
Thr
Gln
Arg
Asp
225
Tyr
Thr
Cys
Phe
Val
305

Phe

Pro

Gln
Phe
50

Leu
Thr
Asn
Leu
Trp
130
Gly
Ser
Cys
Lys
His
210
Phe
Phe
Lys
Pro
Pro
290
Thr

Asn

Arg

Pro
35

Ser
Glu
Pro
Thr
Tyr
115
Gly
Gly
His
Lys
Pro
195
Thr
Thr
Cys
Leu
Pro
275
Pro
Cys

Trp

Glu

Gly

Arg

Trp

Ser

Leu

100

Tyr

Ala

Gly

Lys

Ala

180

Gly

Gly

Leu

Gln

Glu

260

Cys

Lys

Val

Tyr

Glu

Gly
Tyr
Ile
Leu
85

Tyr
Cys
Gly
Gly
Phe
165
Ser
Gln
Val
Thr
Gln
245
Ile
Pro
Pro
Val
Val

325
Gln

Ser
Trp
Gly
70

Lys
Leu
Ala
Thr
Ser
150
Met
Gln
Ser
Pro
Tle
230
Tyr
Lys
Ala
Lys
Val
310

Asp

Tyr

Leu
Met
55

Glu
Asp
Gln
Arg
Thr
135
Gly
Ser
Asp
Pro
Asp
215
Ser
Ser
Glu
Pro
Asp
295
Asp

Gly

Asn

Lys
40

Ser
Tle
Lys
Met
Pro
120
Val
Gly
Thr
Val
Lys
200
Arg
Asn
Ser
Pro
Pro
280
Thr
Val

Val

Ser

Leu Ser Cys

Trp

Asn

Phe

Ser

105

Asp

Thr

Gly

Ser

Gly

185

Leu

Phe

Val

Tyr

Lys

265

Val

Leu

Ser

Glu

Thr

147

Val
Pro
Tle
90

Lys
Gly
Val
Gly
Val
170
Tle
Leu
Thr
Gln
Pro
250
Ser
Ala
Met
His
Val

330
Tyr

Arg
Asp
75

Tle
Val
Asn
Ser
Ser
155
Gly
Ala
Tle
Gly
Ser
235
Tyr
Pro
Gly
Tle
Glu
315
His

Arg

Ala
Gln
60

Ser
Ser
Arg
Tyr
Ser
140
Asp
Asp
Val
Tyr
Ser
220
Glu
Thr
Asp
Pro
Ala
300
Asp

Asn

Val

Ala
45

Ala
Ser
Arg
Ser
Trp
125
Gly
Ile
Arg
Ala
Trp
205
Gly
Asp
Phe
Lys
Ser
285
Arg
Pro

Ala

Val

Ser

Pro

Thr

Asp

Glu

110

Tyr

Gly

Val

Val

Trp

190

Ala

Ser

Leu

Gly

Thr

270

Val

Thr

Glu

Lys

Ser

Gly
Gly
Ile
Asn
95

Asp
Phe
Gly
Met
Ser
175
Tyr
Ser
Gly
Ala
Gly
255
His
Phe
Pro
Val
Thr

335
Val

Phe
Lys
Asn
80

Ala
Thr
Asp
Gly
Thr
160
Ile
Gln
Thr
Thr
Asp
240
Gly
Thr
Leu
Glu
Lys
320

Lys

Leu
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Thr
Val
Ala
385
Arg
Gly
Pro
Ser
Gln
465
His
Arg
Gln
Glu
Ala
545
Leu
Asp
Leu
Tle
Tyr

625
Met

Val
Ser
370
Lys
Asp
Phe
Glu
Phe
450
Gly
Tyr
Lys
Thr
Glu
530
Pro
Gly
Pro
Tyr
Gly
610

Gln

Gln

Leu
355
Asn
Gly
Glu
Tyr
Asn
435
Phe
Asn
Thr
Lys
Thr
515
Gly
Ala
Arg
Glu
Asn
595
Met

Gly

Ala

340
His

Lys
Gln
Leu
Pro
420
Asn
Leu
Val
Gln
Leu
500
Gln
Gly
Tyr
Arg
Met
580
Glu
Lys

Leu

Leu

Gln
Ala
Pro
Thr
405
Ser
Tyr
Tyr
Phe
Lys
485
Leu
Glu
Cys
Gln
Glu
565
Gly
Leu
Gly

Ser

Pro
645

Asp
Leu
Arg
390
Lys
Asp
Lys
Ser
Ser
470
Ser
Tyr
Glu
Glu
Gln
550
Glu
Gly
Gln
Glu
Thr

630

Pro

Trp
Pro
375
Glu
Asn
Ile
Thr
Lys
455
Cys
Leu
Ile
Asp
Leu
535
Gly
Tyr
Lys
Lys
Arg
615

Ala

Arg

Leu
360
Ala
Pro
Gln
Ala
Thr
440
Leu
Ser
Ser
Phe
Gly
520
Arg
Gln
Asp
Pro
Asp
600

Arg

Thr

345

Asn
Pro
Gln
Val
Val
425
Pro
Thr
Val
Leu
Lys
505
Cys
Val
Asn
Val
Arg
585
Lys

Arg

Lys

148

Gly
Tle
Val
Ser
410
Glu
Pro
Val
Met
Ser
490
Gln
Ser
Lys
Gln
Leu
570
Arg
Met

Gly

Asp

Lys
Glu
Tyr
395
Leu
Trp
Val
Asp
His
475
Pro
Pro
Cys
Phe
Leu
555
Asp
Lys
Ala

Lys

Thr
635

Glu
Lys
380
Thr
Thr
Glu
Leu
Lys
460
Glu
Gly
Phe
Arg
Ser
540
Tyr
Lys
Asn
Glu
Gly

620
Tyr

Tyr
365
Thr
Leu
Cys
Ser
Asp
445
Ser
Ala
Lys
Met
Phe
525
Arg
Asn
Arg
Pro
Ala
605
His

Asp

350
Lys

Tle
Pro
Leu
Asn
430
Ser
Arg
Leu
Lys
Arg
510
Pro
Ser
Glu
Arg
Gln
590
Tyr

Asp

Ala

Cys
Ser
Pro
Val
415
Gly
Asp
Trp
His
Arg
495
Pro
Glu
Ala
Leu
Gly
575
Glu
Ser

Gly

Leu

Lys
Lys
Ser
400
Lys
Gln
Gly
Gln
Asn
480
Gly
Val
Glu
Asp
Asn
560
Arg
Gly
Glu

Leu

His
640
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<210>
211>
<212>
<213>

<220>

223>
<400>

132
433
PRT

NILF5

R
132

Met Ala Leu Pro Val

1
His

Val
Ser
Gly
65

Leu
Ser
Ala
Asp
Gly
145
Thr
Tle
Gln
Tyr
Thr

225
Val

Ala
Arg
Phe
50

Leu
Asn
Ser
Val
Tyr
130
Ser
Gln
Thr
Gln
Arg
210

Asp

Tyr

Ala
Pro
35

Thr
Glu
Gln
Thr
Tyr
115
Trp
Gly
Ser
Cys
Lys
195
Tyr

Phe

Tyr

Arg
20

Gly
Thr
Trp
Lys
Ala
100
Tyr
Gly
Gly
Gln
Lys
180
Pro
Thr

Thr

Cys

5

Pro

Ala

Ile

Phe

85

Cys

Gln

Gly

Lys

165

Ala

Gly

Gly

Phe

Gln
245

Thr

Gln

Ser

Gly
70

Lys
Met
Ala
Gly
Gly
150
Ser
Ser
Gln
Val
Thr

230
Gln

Ala
Val
Val
Met
55

Met
Asp
Gln
Arg
Thr
135
Ser
Met
Gln
Ser
Pro
215

Ile

His

Leu
Gln
Lys
40

Asn
Tle
Lys
Leu
Ser
120
Ser

Gly

Ser

Pro
200
Asp

Ser

Tyr

Leu
Leu

25
Leu

His
Ala
Ser
105
Thr
Val
Gly
Thr
Val
185
Lys
Arg

Asn

Ser

149

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Met
Thr
Gly
Ser
170
Tle
Leu
Phe

Val

Thr
250

Pro
Gln
Cys
Lys
Ser
75

Leu
Pro
Ile
Val
Gly
155
Val
Thr
Leu
Thr
Gln

235

Pro

Leu
Pro
Lys
Gln
60

Asp
Thr
Thr
Ala
Ser
140
Ser
Gly
Gly
Tle
Gly
220

Ala

Leu

Ala
Gly
Ala
45

Arg
Ser
Val
Ser
Thr
125
Ser
Asp
Asp
Val
Tyr
205
Ser

Glu

Thr

Leu

Ala
30

Ser
Pro
Glu
Asp
Glu
110
Arg
Gly
Tle
Arg
Ala
190

Ser

Gly

Phe

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Ala
Gly
Val
Val
175
Trp
Ala
Ser

Leu

Gly
255

Leu
Leu
Tyr
Gln
Arg
80

Ser
Ser
Met
Gly
Met
160
Ser
Tyr
Ser
Gly
Ala

240
Ala
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Gly
Phe
Ile
Asp
305
Leu
Gly
Tyr
Lys
Lys
385
Arg

Ala

Arg

<210>
211>
<212>
<213>

Thr
Phe
Phe
290
Gly
Arg
Gln
Asp
Pro
370
Asp

Arg

Thr

<220>

223>
<400>

Lys
Pro
275
Lys
Cys
Val
Asn
Val
355
Arg
Lys

Arg

Lys

133
486
PRT

NILF5

=
133

Leu
260
Pro
Gln
Ser
Lys
Gln
340
Leu
Arg
Met

Gly

Asp
420

Met Ala Leu Pro

1

His Ala Ala Arg

20

Val Arg Pro Gly

35

Ser Phe Thr Thr

50

Gly Leu Glu Trp

Glu

Gly

Pro

Cys

Phe

325

Leu

Asp

Lys

Ala

Lys

405
Thr

Val

Pro

Ala

Tyr

Ile

Leu
Tyr
Phe
Arg
310
Ser
Tyr
Lys
Asn
Glu
390

Gly

Tyr

Thr

Gln

Ser

Trp

Gly

Lys
Gln
Met
295
Phe
Arg
Asn
Arg
Pro
375
Ala
His

Asp

Ala

Val

Val

Met

55
Met

Gly
Lys
280
Arg
Pro
Ser
Glu
Arg
360
Gln
Tyr

Asp

Ala

Leu

Gln

Lys
40

Asn

Ile

Leu
265
Arg
Pro
Glu
Ala
Leu
345
Gly
Glu
Ser

Gly

Leu
425

Leu
Leu
25

Leu

Trp

His

150

Ala

Gly

Val

Glu

Asp

330

Asn

Arg

Gly

Glu

Leu

410
His

Leu
10

Gln
Ser

Val

Pro

Val
Arg
Gln
Glu
315
Ala
Leu
Asp
Leu
Tle
395

Tyr

Met

Pro

Gln

Cys

Lys

Ser

Ser
Lys
Thr
300
Glu
Pro
Gly
Pro
Tyr
380
Gly

Gln

Gln

Leu

Pro

Lys

Gln

60
Asp

Thr
Lys
285
Thr
Gly
Ala
Arg
Glu
365
Asn
Met

Gly

Ala

Ala
Gly
Ala
45

Arg

Ser

Ile
270
Leu
Gln
Gly
Tyr
Arg
350
Met
Glu
Lys

Leu

Leu
430

Leu

Ala
30

Ser

Pro

Glu

Ser

Leu

Glu

Cys

Gln

335

Glu

Gly

Leu

Gly

Ser

415

Pro

Leu
15

Glu
Gly

Gly

Thr

Ser
Tyr
Glu
Glu
320
Gln
Glu
Gly
Gln
Glu
400

Thr

Pro

Leu

Leu

Tyr

Gln

Arg
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65
Leu

Ser
Ala
Asp
Gly
145
Thr
Tle
Gln
Tyr
Thr
225
Val
Gly
Thr
Ala
Phe
305
Val
Lys

Thr

Glu

Asn
Ser
Val
Tyr
130
Ser
Gln
Thr
Gln
Arg
210
Asp
Tyr
Thr
Pro
Cys
290
Ala
Leu
Lys

Thr

Gly
370

Gln
Thr
Tyr
115
Trp
Gly
Ser
Cys
Lys
195
Tyr
Phe
Tyr
Lys
Ala
275
Arg
Cys
Leu
Leu
Gln

355
Gly

Lys
Ala
100
Tyr
Gly
Gly
Gln
Lys
180
Pro
Thr
Thr
Cys
Leu
260
Pro
Pro
Asp
Leu
Leu
340

Glu

Cys

Phe
85

Tyr
Cys
Gln
Gly
Lys
165
Ala
Gly
Gly
Phe
Gln
245
Glu
Thr
Ala
Ile
Ser
325
Tyr

Glu

Glu

70
Lys

Met
Ala
Gly
Gly
150
Ser
Ser
Gln
Val
Thr
230
Gln
Leu
Tle
Ala
Tyr
310
Leu
Tle

Asp

Leu

Asp
Gln
Arg
Thr
135
Ser
Met
Gln
Ser
Pro
215
Tle
His
Lys
Ala
Gly
295
Tle
Val
Phe

Gly

Arg
375

Lys
Leu
Ser
120
Ser
Gly
Ser
Asp
Pro
200
Asp
Ser
Tyr
Thr
Ser
280
Gly
Trp
Tle
Lys
Cys

360
Val

Ala
Ser
105
Thr
Val
Gly
Thr
Val
185
Lys
Arg
Asn
Ser
Thr
265
Gln
Ala
Ala
Thr
Gln
345

Ser

Lys

151

Thr
90

Ser
Met
Thr
Gly
Ser
170
Tle
Leu
Phe
Val
Thr
250
Thr
Pro
Val
Pro
Leu
330
Pro

Cys

Phe

75
Leu

Pro
Tle
Val
Gly
155
Val
Thr
Leu
Thr
Gln
235
Pro
Pro
Leu
His
Leu
315
Tyr
Phe

Arg

Ser

Thr
Thr
Ala
Ser
140
Ser
Gly
Gly
Tle
Gly
220
Ala
Leu
Ala
Ser
Thr
300
Ala
Cys
Met

Phe

Arg
380

Val
Ser
Thr
125
Ser
Asp
Asp
Val
Tyr
205
Ser
Glu
Thr
Pro
Leu
285
Arg
Gly
Lys
Arg
Pro

365

Ser

Asp
Glu
110
Arg
Gly
Ile
Arg
Ala
190
Ser
Gly
Asp
Phe
Arg
270
Arg
Gly
Thr
Arg
Pro
350

Glu

Ala

Lys
95

Asp
Ala
Gly
Val
Val
175
Trp
Ala
Ser
Leu
Gly
255
Pro
Pro
Leu
Cys
Gly
335
Val

Glu

Asp

80

Ser
Ser
Met
Gly
Met
160
Ser
Tyr
Ser
Gly
Ala
240
Ala
Pro
Glu
Asp
Gly
320
Arg
Gln

Glu

Ala
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Pro
385
Gly

Pro

Tyr

Gly

Gln

465
Gln

<210>
211>
<212>
<213>

Ala
Arg
Glu
Asn
Met
450

Gly

Ala

<220>

223>
<400>

Tyr
Arg
Met
Glu
435
Lys

Leu

Leu

134
648
PRT
NTLF3

R
134

Gln
Glu
Gly
420
Leu
Gly

Ser

Pro

Met Ala Leu Pro

1
His

Val

Ser

Gly

65

Leu

Ser

Ala

Asp

Ala

Arg

Phe

50

Leu

Asn

Ser

Val

Tyr
130

Ala
Pro
35

Thr
Glu
Gln
Thr
Tyr

115
Trp

Arg
20
Gly

Thr

Lys

Ala
100
Tyr

Gly

Gln
Glu
405
Gly
Gln
Glu

Thr

Pro
485

Val

Pro

Ala

Tyr

Ile

Phe

85

Tyr

Cys

Gln

Gly
390
Tyr
Lys
Lys
Arg
Ala

470
Arg

Thr

Gln

Ser

Trp

Gly

70

Lys

Met

Ala

Gly

Gln

Asp

Pro

Asp

Arg

455
Thr

Ala

Val

Val

Met

95

Met

Asp

Gln

Arg

Thr
135

Asn
Val
Arg
Lys
440

Arg

Lys

Leu
Gln
Lys
40

Asn
Ile
Lys
Leu
Ser

120

Ser

Gln Leu Tyr

Leu
Arg
425
Met

Gly

Asp

Leu
Leu
25

Leu
Trp
His
Ala
Ser
105

Thr

Val

152

Asp
410
Lys
Ala

Lys

Thr

Leu
10
Gln

Ser

Val

Pro

Thr

90

Ser

Met

Thr

395
Lys

Asn

Glu

Gly

Tyr
475

Pro

Gln

Cys

Lys

Ser

75

Leu

Pro

Ile

Val

Asn

Arg

Pro

Ala

His

460
Asp

Leu

Pro

Lys

Gln

60

Asp

Thr

Thr

Ala

Ser
140

Glu
Arg
Gln
Tyr
445

Asp

Ala

Ala
Gly
Ala
45

Arg
Ser
Val
Ser
Thr

125

Ser

Leu
Gly
Glu

430

Ser

Gly

Leu

Leu

Ala
30

Ser
Pro
Glu
Asp
Glu
110

Arg

Gly

Asn
Arg
415
Gly
Glu

Leu

His

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp

Ala

Gly

Leu
400
Asp
Leu
Tle

Tyr

Met
480

Leu

Leu

Tyr

Gln

Arg

80

Ser

Ser

Met

Gly
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Gly
145
Thr
Tle
Gln
Tyr
Thr
225
Val
Gly
Thr
Leu
Glu
305
Lys
Lys
Leu
Lys
Lys
385
Ser
Lys

Gln

Gly

Ser

Gln

Thr

Gln

Arg

210

Asp

Tyr

Thr

Cys

Phe

290

Val

Phe

Pro

Thr

Val

370

Ala

Arg

Gly

Pro

Ser

Gly
Ser
Cys
Lys
195
Tyr
Phe
Tyr
Lys
Pro
275
Pro
Thr
Asn
Arg
Val
355
Ser
Lys
Asp
Phe
Glu

435
Phe

Gly
Gln
Lys
180
Pro
Thr
Thr
Cys
Leu
260
Pro
Pro
Cys
Trp
Glu
340
Leu
Asn
Gly
Glu
Tyr
420

Asn

Phe

Gly
Lys
165
Ala
Gly
Gly
Phe
Gln
245
Glu
Cys
Lys
Val
Tyr
325
Glu
His
Lys
Gln
Leu
405
Pro

Asn

Leu

Gly
150
Ser
Ser
Gln
Val
Thr
230
Gln
Leu
Pro
Pro
Val
310
Val
Gln
Gln
Ala
Pro
390
Thr
Ser

Tyr

Tyr

Ser

Met

Gln

Ser

Pro

215

Ile

His

Lys

Ala

Lys

295

Val

Asp

Tyr

Asp

Leu

375

Arg

Lys

Asp

Lys

Ser

Gly
Ser
Asp
Pro
200
Asp
Ser
Tyr
Glu
Pro
280
Asp
Asp
Gly
Asn
Trp
360
Pro
Glu
Asn
Ile
Thr

440
Lys

Gly
Thr
Val
185
Lys
Arg
Asn
Ser
Pro
265
Pro
Thr
Val
Val
Ser
345
Leu
Ala
Pro
Gln
Ala
425

Thr

Leu

153

Gly
Ser
170
Tle
Leu
Phe
Val
Thr
250
Lys
Val
Leu
Ser
Glu
330
Thr
Asn
Pro
Gln
Val
410
Val

Pro

Thr

Gly
155
Val
Thr
Leu
Thr
Gln
235
Pro
Ser
Ala
Met
His
315
Val
Tyr
Gly
Tle
Val
395
Ser
Glu

Pro

Val

Ser

Gly

Gly

Ile

Gly

220

Ala

Leu

Pro

Gly

Ile

300

Glu

His

Arg

Lys

Glu

380

Tyr

Leu

Trp

Val

Asp

Asp
Asp
Val
Tyr
205
Ser
Glu
Thr
Asp
Pro
285
Ala
Asp
Asn
Val
Glu
365
Lys
Thr
Thr
Glu
Leu

445
Lys

Tle
Arg
Ala
190
Ser
Gly
Asp
Phe
Lys
270
Ser
Arg
Pro
Ala
Val
350
Tyr
Thr
Leu
Cys
Ser
430

Asp

Ser

Val
Val
175
Trp
Ala
Ser
Leu
Gly
255
Thr
Val
Thr
Glu
Lys
335
Ser
Lys
Tle
Pro
Leu
415
Asn

Ser

Arg

Met
160
Ser
Tyr
Ser
Gly
Ala
240
Ala
His
Phe
Pro
Val
320
Thr
Val
Cys
Ser
Pro
400
Val
Gly

Asp

Trp
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Gln
465
Asn
Gly
Val
Glu
Asp
545
Asn
Arg
Gly
Glu
Leu

625
His

<210>
211>
<212>
<213>

450
Gln

His
Arg
Gln
Glu
530
Ala
Leu
Asp
Leu
Tle
610

Tyr

Met

<220>

223>
<400>

Gly
Tyr
Lys
Thr
515
Glu
Pro
Gly
Pro
Tyr
595
Gly

Gln

Gln

135
434
PRT
NTLF3

=
135

Asn
Thr
Lys
500
Thr
Gly
Ala
Arg
Glu
580
Asn
Met

Gly

Ala

Met Ala Leu Pro

1

His Ala Ala Arg

20

Ala Arg Pro Gly

35

Thr Phe Thr Ser

Val
Gln
485
Leu
Gln
Gly
Tyr
Arg
565
Met
Glu
Lys

Leu

Leu
645

Val

Pro

Ala

Tyr

Phe
470
Lys
Leu
Glu
Cys
Gln
550
Glu
Gly
Leu
Gly
Ser

630

Pro

Thr

Gln

Ser

Trp

455

Ser
Ser
Tyr
Glu
Glu
535
Gln
Glu
Gly
Gln
Glu
615

Thr

Pro

Ala

Val

Val

Met

Cys
Leu
Ile
Asp
520
Leu
Gly
Tyr
Lys
Lys
600
Arg

Ala

Arg

Leu

Gln

Lys
40
Gln

Ser Val Met

Ser
Phe
505
Gly
Arg
Gln
Asp
Pro
585
Asp

Arg

Thr

Leu
Leu
25

Leu

Trp

154

Leu
490
Lys
Cys
Val
Asn
Val
570
Arg
Lys

Arg

Lys

Leu
10
Gln

Ser

Val

475

Ser

Gln

Ser

Lys

Gln

955

Leu

Arg

Met

Gly

Asp
635

Pro

Gln

Cys

Lys

460
His

Pro

Pro

Cys

Phe

540

Leu

Asp

Lys

Ala

Lys

620
Thr

Leu

Ser

Lys

Gln

Glu
Gly
Phe
Arg
525
Ser
Tyr
Lys
Asn
Glu
605

Gly

Tyr

Ala
Gly
Ala

45
Arg

Ala
Lys
Met
510
Phe
Arg
Asn
Arg
Pro
590
Ala
His

Asp

Leu

Ala
30

Ser

Pro

Leu
Lys
495
Arg
Pro
Ser
Glu
Arg
57h
Gln
Tyr

Asp

Ala

Leu
15

Glu
Gly

Gly

His
480
Arg
Pro
Glu
Ala
Leu
560
Gly
Glu
Ser

Gly

Leu
640

Leu

Leu

Tyr

Gln
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50

Gly Leu Glu

65
Tyr

Ser
Ala
Phe
Gly
145
Met
Thr
Tyr
Thr
Gly
225
Ala
Gly
Ser
Tyr
Glu
305
Glu

Gln

Glu

Thr
Ser
Val
Ala
130
Gly
Thr
Tle
Gln
Ser
210
Lys
Thr
Gly
Phe
Tle
290
Asp
Leu

Gly

Tyr

Gln
Thr
Tyr
115
Tyr
Ser
Gln
Thr
Gln
195
Leu
Asp
Tyr
Thr
Phe
275
Phe
Gly
Arg

Gln

Asp
355

Trp
Lys
Ala
100
Tyr
Trp
Gly
Ser
Cys
180
Lys
Glu
Tyr
Tyr
Lys
260
Pro
Lys
Cys
Val
Asn

340
Val

Ile
Phe
85

Tyr
Cys
Gly
Gly
Ser
165
Lys
Pro
Thr
Thr
Cys
245
Leu
Pro
Gln
Ser
Lys
325

Gln

Leu

Gly
70

Lys
Met
Ala
Gln
Gly
150
Ser
Ala
Gly
Gly
Leu
230
Gln
Glu
Gly
Pro
Cys
310
Phe

Leu

Asp

55
Ala

Gly
Gln
Arg
Gly
135
Gly
Tyr
Ser
Asn
Val
215
Ser
Gln
Ile
Tyr
Phe
295
Arg
Ser

Tyr

Lys

Ile
Lys
Leu
Gly
120
Thr
Ser
Leu
Asp
Ala
200
Pro
Ile
Tyr
Lys
Gln
280
Met
Phe
Arg

Asn

Arg
360

Tyr
Ala
Ser
105
Lys
Leu
Gly
Ser
His
185
Pro
Ser
Thr
Trp
Gly
265
Lys
Arg
Pro
Ser
Glu

345
Arg

155

Pro
Thr
90

Ser
Val
Val
Gly
Val
170
Tle
Arg
Arg
Ser
Ser
250
Leu
Arg
Pro
Glu
Ala
330

Leu

Gly

Gly
75

Leu
Leu
Tyr
Thr
Gly
155
Ser
Asn
Leu
Phe
Leu
235
Thr
Ala
Gly
Val
Glu
315
Asp

Asn

Arg

60
Asp

Thr
Ala
Tyr
Val
140
Gly
Leu
Asn
Leu
Ser
220
Gln
Pro
Val
Arg
Gln
300
Glu
Ala

Leu

Asp

Gly
Ala
Ser
Gly
125
Ser
Ser
Gly
Trp
Ile
205
Gly
Thr
Trp
Ser
Lys
285
Thr
Glu
Pro

Gly

Pro
365

Asp
Asp
Glu
110
Ser
Ala
Asp
Gly
Leu
190
Ser
Ser
Glu
Thr
Thr
270
Lys
Thr
Gly
Ala
Arg

350
Glu

Thr
Lys
95

Asp
Asn
Gly
Ile
Arg
175
Ala
Gly
Gly
Asp
Phe
255
Ile
Leu
Gln
Gly
Tyr
335

Arg

Met

Arg
80

Ser
Ser
Pro
Gly
Gln
160
Val
Trp
Ala
Ser
Val
240
Gly
Ser
Leu
Glu
Cys
320
Gln

Glu

Gly
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Gly Lys Pro Arg Arg

370

Gln Lys Asp Lys

385

Met

Glu Arg Arg Arg Gly

Thr Ala Thr Lys

Pro Arg

<210> 136
<211> 487
<212> PRT
213> NI

<220>

<223> BRI

<400> 136
Met Ala Leu Pro Val

1
His Ala

Ala Arg

Thr Phe
50

Gly Leu

65

Tyr Thr

Ser Ser

Ala Val

Phe Ala
130

Gly Gly

145

Met Thr

Thr Tle

Ala

Pro

35

Thr

Glu

Gln

Thr

Tyr

115

Tyr

Ser

Gln

Thr

420

Arg
20

Gly
Ser
Trp
Lys
Ala
100
Tyr
Trp
Gly

Ser

Cys

405
Asp

5

Pro

Ala

Ile

Phe

85

Cys

Gly

Gly

Ser

165
Lys

Lys
Ala
390

Lys

Thr

Thr

Gln

Ser

Gly
70

Lys
Met
Ala

Gln

Gly
150

Ser

Ala

Asn
375
Glu
Gly

Tyr

Ala
Val
Val
Met
55

Ala
Gly
Gln
Arg
Gly
135
Gly

Tyr

Ser

Pro

Ala

His

Asp

Leu
Gln
Lys
40

Gln
Tle
Lys
Leu
Gly
120
Thr
Ser

Leu

Asp

Gln Glu Gly

Tyr

Asp

Ala
425

Leu
Leu
25

Leu
Trp
Tyr
Ala
Ser
105
Lys
Leu
Gly
Ser
His

156

Ser

Gly
410
Leu

Leu
10
Gln

Ser

Val

Pro

Thr

90

Ser

Val

Val

Gly

Val

170
Ile

Glu
395
Leu

His

Pro
Gln
Cys
Lys
Gly
75

Leu
Leu
Tyr
Thr
Gly
155

Ser

Asn

Leu
380
Tle

Met

Leu
Ser
Lys
Gln
60

Asp
Thr
Ala
Tyr
Val
140
Gly

Leu

Asn

Tyr

Gly

Gln

Gln

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Gly
125
Ser
Ser

Gly

Trp

Asn

Met

Gly

Ala
430

Leu
Ala
30

Ser
Pro
Asp
Asp
Glu
110
Ser
Ala
Asp

Gly

Leu

Glu
Lys
Leu

415
Leu

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Asn
Gly
Ile
Arg

175
Ala

Leu
Gly
400

Ser

Pro

Leu
Leu
Tyr
Gln
Arg
80

Ser
Ser
Pro
Gly
Gln
160

Val

Trp
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Tyr Gln Gln

Thr
Gly
225
Ala
Gly
Pro
Glu
Asp
305
Gly
Arg
Gln
Glu
Ala
385
Leu
Asp
Leu
Ile
Tyr

465
Met

Ser
210
Lys
Thr
Gly
Thr
Ala
290
Phe
Val
Lys
Thr
Glu
370
Pro

Gly

Pro

Gly
450
Gln

Gln

195
Leu

Asp
Tyr
Thr
Pro
275
Cys
Ala
Leu
Lys
Thr
355
Gly
Ala
Arg
Glu
Asn
435
Met

Gly

Ala

180
Lys

Glu
Tyr
Tyr
Lys
260
Ala
Arg
Cys
Leu
Leu
340
Gln
Gly
Tyr
Arg
Met
420
Glu
Lys

Leu

Leu

Pro
Thr
Thr
Cys
245
Leu
Pro
Pro
Asp
Leu
325
Leu
Glu
Cys
Gln
Glu
405
Gly
Leu
Gly

Ser

Pro
485

Gly
Gly
Leu
230
Gln
Glu
Thr
Ala
Ile

310

Ser

Glu
Glu
Gln
390
Glu
Gly
Gln
Glu
Thr

470

Pro

Asn
Val
215
Ser
Gln
Ile
Ile
Ala
295
Tyr
Leu
Ile
Asp
Leu
375
Gly
Tyr
Lys
Lys
Arg
455

Ala

Arg

Ala
200
Pro
Ile
Tyr
Lys
Ala
280
Gly
Ile
Val
Phe
Gly
360
Gln
Asp
Pro
Asp
440

Arg

Thr

185

Pro Arg Leu

Ser
Thr
Trp
Thr
265
Ser
Gly
Trp
Ile
Lys
345
Cys
Val
Asn
Val
Arg
425
Lys

Arg

Lys

157

Arg

Ser

Ser

250

Thr

Gln

Ala

Ala

Thr

330

Gln

Ser

Lys

Gln

Leu

410

Met

Gly

Asp

Phe
Leu
235
Thr
Thr
Pro
Val
Pro
315
Leu
Pro
Cys
Phe
Leu
395
Asp
Lys
Ala

Lys

Thr
475

Leu

Ser

220

Gln

Pro

Pro

Leu

His

300

Leu

Tyr

Phe

Arg

Ser

380

Lys

Asn

Glu

Gly

460
Tyr

Tle
205
Gly
Thr
Trp
Ala
Ser
285
Thr
Ala
Cys
Met
Phe
365
Arg
Asn
Arg
Pro
Ala
445
His

Asp

190

Ser
Ser
Glu
Thr
Pro
270
Leu
Arg
Gly
Lys
Arg
350
Pro
Ser
Glu
Arg
Gln
430
Tyr

Asp

Ala

Gly

Gly

Phe
255
Arg

Gly
Thr
Arg
335
Pro
Glu
Ala
Leu
Gly
415
Glu
Ser

Gly

Leu

Ala
Ser
Val
240
Gly
Pro
Pro
Leu
Cys
320
Gly
Val
Glu
Asp
Asn
400
Arg
Gly
Glu

Leu

His
480
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<210> 137
<211> 649
<212> PRT
213> NI

<220>

<223> BRI

<400> 137
Met Ala Leu Pro

1
His Ala

Ala Arg

Thr Phe
50

Gly Leu

65

Tyr Thr

Ser Ser

Ala Val

Phe Ala
130

Gly Gly

145

Met Thr

Thr Tle

Tyr Gln

Thr Ser
210

Gly Lys

225

Ala Thr

Ala
Pro
35

Thr
Glu
Gln
Thr
Tyr
115
Tyr
Ser
Gln
Thr
Gln
195
Leu

Asp

Tyr

Arg
20

Gly
Ser
Trp
Lys
Ala
100
Tyr
Trp
Gly
Ser
Cys
180
Lys
Glu

Tyr

Tyr

Val

Pro

Ala

Tyr

Ile

Phe

85

Tyr

Cys

Gly

Gly

Ser

165

Lys

Pro

Thr

Thr

Cys
245

Thr

Gln

Ser

Gly
70

Lys
Met
Ala
Gln
Gly
150
Ser
Ala
Gly
Gly
Leu

230
Gln

Ala
Val
Val
Met
55

Ala
Gly
Gln
Arg
Gly
135
Gly
Tyr
Ser
Asn
Val
215

Ser

Gln

Leu
Gln
Lys
40

Gln
Tle
Lys
Leu
Gly
120
Thr
Ser
Leu
Asp
Ala
200
Pro

Ile

Tyr

Leu
Leu

25
Leu

Tyr
Ala
Ser
105
Lys
Leu
Gly
Ser
His
185
Pro
Ser

Thr

Trp

158

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Val
Val
Gly
Val

170
Ile

Arg

Ser

Ser
250

Pro
Gln
Cys
Lys
Gly
75

Leu
Leu
Tyr
Thr
Gly
155
Ser
Asn
Leu
Phe
Leu

235
Thr

Leu
Ser
Lys
Gln
60

Asp
Thr
Ala
Tyr
Val
140
Gly
Leu
Asn
Leu
Ser
220

Gln

Pro

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Gly
125
Ser
Ser
Gly
Trp
Tle
205
Gly

Thr

Trp

Leu
Ala
30

Ser
Pro
Asp
Asp
Glu
110
Ser
Ala
Asp
Gly
Leu
190
Ser
Ser

Glu

Thr

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Asn
Gly
Ile
Arg
175
Ala

Gly

Gly

Phe
255

Leu
Leu
Tyr
Gln
Arg
80

Ser
Ser
Pro
Gly
Gln
160
Val
Trp
Ala
Ser
Val

240
Gly
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Gly Gly Thr

His
Phe
Pro
305
Val
Thr
Val
Cys
Ser
385
Pro
Val
Gly
Asp
Trp
465
His
Arg
Pro
Glu
Ala

545
Leu

Thr
Leu
290
Glu
Lys
Lys
Leu
Lys
370
Lys
Ser
Lys
Gln
Gly
450
Gln
Asn
Gly
Val
Glu
530

Asp

Asn

Cys
275
Phe
Val
Phe
Pro
Thr
355
Val
Ala
Arg
Gly
Pro
435
Ser
Gln
His
Arg
Gln
515
Glu

Ala

Leu

Lys
260
Pro
Pro
Thr
Asn
Arg
340
Val
Ser
Lys
Asp
Phe
420
Glu
Phe
Gly
Tyr
Lys
500
Thr
Glu

Pro

Gly

Leu

Pro

Pro

Cys

Trp

325

Glu

Leu

Asn

Gly

Glu

405

Tyr

Asn

Phe

Asn

Thr

485

Lys

Thr

Gly

Ala

Arg

Glu
Cys
Lys
Val
310
Tyr
Glu
His
Lys
Gln
390
Leu
Pro
Asn
Leu
Val
470
Gln
Leu
Gln
Gly
Tyr

550
Arg

Tle
Pro
Pro
295
Val
Val
Gln
Gln
Ala
375
Pro
Thr
Ser
Tyr
Tyr
455
Phe
Lys
Leu
Glu
Cys
535

Gln

Glu

Lys

Ala
280
Lys

Val

Asp
360
Leu

Lys
440
Ser
Ser
Ser
Tyr
Glu
520
Glu

Gln

Glu

Glu
265
Pro
Asp
Asp
Gly
Asn
345
Trp
Pro
Glu
Asn
Ile
425
Thr
Lys
Cys
Leu
Ile
505
Asp
Leu
Gly

Tyr

159

Pro
Pro
Thr
Val
Val
330
Ser
Leu
Ala
Pro
Gln
410
Ala
Thr
Leu
Ser
Ser
490

Phe

Gly

Gln

Asp

Lys

Val

Leu

Ser

315

Glu

Thr

Asn

Pro

Gln

395

Val

Val

Pro

Thr

Val

475

Leu

Lys

Cys

Val

Asn

555
Val

Ser

Ala
Met
300
His
Val
Tyr
Gly
Tle
380
Val
Ser
Glu
Pro
Val
460
Met
Ser
Gln
Ser
Lys
540

Gln

Leu

Pro
Gly
285
Tle
Glu
His
Arg
Lys
365
Glu
Tyr
Leu
Trp
Val
445
Asp
His
Pro
Pro
Cys
525
Phe

Leu

Asp

Asp
270
Pro
Ala
Asp
Asn
Val
350
Glu
Lys
Thr
Thr
Glu
430
Leu
Lys
Glu
Gly
Phe
510
Arg
Ser

Tyr

Lys

Lys

Ser

Arg

Pro

Ala

335

Val

Tyr

Thr

Leu

Cys

415

Ser

Asp

Ser

Ala

Lys

495

Met

Phe

Arg

Asn

Arg

Thr
Val
Thr
Glu
320
Lys
Ser
Lys
Tle
Pro
400
Leu
Asn
Ser
Arg
Leu
480
Lys
Arg
Pro
Ser
Glu

560
Arg
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Gly Arg Asp

Glu Gly Leu

595

Ser Glu Ile

610

Gly Leu Tyr

625

Leu His Met

<210>
211>
<212>
<213>

<220>

223>
<400>

138
433
PRT

NILF5

=
138

Pro
580
Tyr
Gly

Gln

Gln

Met Ala Leu Pro

1
His

Val
Ala
Gly
65

Tyr
Ser
Ala
Asp
Gly

145
Thr

Ala
Lys
Phe
50

Leu
Asn
Ser
Val
Tyr
130

Ser

Gln

Ala
Pro
35

Ser
Glu
Gly
Thr
Tyr
115
Trp

Gly

Ser

Arg
20

Gly
Ser
Trp
Lys
Ala
100
Phe
Gly

Gly

Pro

565
Glu

Asn

Met

Gly

Ala
645

Val

Pro

Ala

Ser

Ile

Phe

85

Tyr

Cys

Gln

Gly

Ala

Met

Glu

Lys

Leu

630
Leu

Thr

Gln

Ser

Trp

Gly

70

Lys

Met

Ala

Gly

Gly

150

Ser

Gly
Leu
Gly
615

Ser

Pro

Ala
Val
Val
Met
55

Arg
Gly
Gln
Arg
Thr
135

Ser

Leu

Gly
Gln
600
Glu

Thr

Pro

Leu
Gln
Lys
40

Asn
Tle
Lys
Leu
Ser
120
Ser

Gly

Ser

Lys
585
Lys
Arg

Ala

Arg

Leu
Leu
25

Tle
Trp
Tyr
Ala
Ser
105
Thr
Val
Gly

Met

160

570

Pro

Asp

Arg

Thr

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Met
Thr

Gly

Ala

Arg

Lys

Arg

Lys
635

Pro

Gln

Cys

Lys

Gly

75

Leu

Leu

Ile

Val

Gly

155
Ile

Arg
Met
Gly

620
Asp

Leu
Ser
Lys
Gln
60

Asp
Thr
Thr
Ala
Ser
140

Ser

Gly

Lys
Ala
605

Lys

Thr

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Thr
125
Ser

Glu

Glu

Asn
590
Glu
Gly

Tyr

Leu
Pro
30

Ser
Pro
Asp
Asp
Val
110
Gly
Gly

Thr

Lys

075

Pro

Ala

His

Asp

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Ala
Gly

Thr

Val

Gln

Tyr

Asp

Ala
640

Leu

Leu

Tyr

Gln

Lys

80

Ser

Ser

Met

Gly

Val

160
Thr
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165
Ile Arg Cys Ile Thr Ser Thr Asp Ile
180 185
Gln Gln Lys Pro Gly Glu Pro Pro Lys
195 200
Thr Leu Arg Pro Gly Val Pro Ser Arg
210 215
Thr Asp Phe Val Phe Thr Ile Glu Asn
225 230
Asp Tyr Tyr Cys Leu Gln Ser Asp Asn
245
Gly Thr Lys Leu Glu Ile Lys Gly Leu
260 265
Phe Phe Pro Pro Gly Tyr Gln Lys Arg
275 280
Ile Phe Lys Gln Pro Phe Met Arg Pro
290 295
Asp Gly Cys Ser Cys Arg Phe Pro Glu
305 310
Leu Arg Val Lys Phe Ser Arg Ser Ala
325
Gly Gln Asn Gln Leu Tyr Asn Glu Leu
340 345
Tyr Asp Val Leu Asp Lys Arg Arg Gly
355 360
Lys Pro Arg Arg Lys Asn Pro Gln Glu
370 375
Lys Asp Lys Met Ala Glu Ala Tyr Ser
385 390
Arg Arg Arg Gly Lys Gly His Asp Gly
405
Ala Thr Lys Asp Thr Tyr Asp Ala Leu
420 425
Arg
<210> 139
<211> 486
<212> PRT
213> NTLFF4
220>

161

170
Asp

Leu
Phe
Met
Leu
250
Ala
Gly
Val
Glu
Asp
330
Asn
Arg
Gly
Glu
Leu

410
His

Asp
Leu
Ser
Leu
235
Pro
Val
Arg
Gln
Glu
315
Ala
Leu
Asp
Leu
Tle
395

Tyr

Met

Asp

Ile

Ser

220

Ser

Leu

Ser

Lys

Thr

300

Glu

Pro

Gly

Pro

380

Gly

Gln

Gln

Met
Ser
205
Ser
Glu
Thr
Thr
Lys
285
Thr
Gly
Ala
Arg
Glu
365
Asn
Met

Gly

Ala

Asn
190
Glu
Gly
Asp
Phe
Ile
270
Leu
Gln
Gly
Tyr
Arg
350
Met
Glu
Lys

Leu

Leu
430

175
Trp

Gly
Tyr
Val
Gly
255
Ser
Leu
Glu
Cys
Gln
335
Glu
Gly
Leu
Gly
Ser

415

Pro

Tyr
Asn
Gly
Ala
240

Gly

Ser

Glu
Glu
320
Gln
Glu
Gly
Gln
Glu
400

Thr

Pro
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<223> AR

<400> 139
Met Ala Leu Pro

1
His

Ala
Thr
Gly
65

Tyr
Ser
Ala
Phe
Gly
145
Met
Thr
Tyr
Thr
Gly
225
Ala
Gly

Pro

Glu

Ala
Arg
Phe
50

Leu
Thr
Ser
Val
Ala
130
Gly
Thr
Tle
Gln
Ser
210
Lys
Thr
Gly

Thr

Ala

Ala
Pro
35

Thr
Glu
Gln
Thr
Tyr
115
Tyr
Ser
Gln
Thr
Gln
195
Leu
Asp
Tyr
Thr
Pro

275
Cys

Arg
20
Gly

Ser

Lys
Ala
100
Tyr
Trp
Gly
Ser
Cys
180
Lys
Glu
Tyr
Tyr
Lys
260

Ala

Arg

Val
Pro
Ala
Tyr
Ile
Phe
85

Tyr
Cys
Gly
Gly
Ser
165
Lys
Pro
Thr
Thr
Cys
245
Leu

Pro

Pro

Thr
Gln
Ser
Trp
Gly
70

Lys
Met
Ala
Gln
Gly
150
Ser
Ala
Gly
Gly
Leu
230
Gln
Glu

Thr

Ala

Ala
Val
Val
Met
55

Ala
Gly
Gln
Arg
Gly
135
Gly
Tyr
Ser
Asn
Val
215
Ser
Gln
Ile

Ile

Ala

Leu
Gln
Lys
40

Gln
Ile
Lys
Leu
Gly
120
Thr
Ser
Leu
Asp
Ala
200
Pro
Ile
Tyr
Lys
Ala

280
Gly

Leu
Leu
25

Leu
Trp
Tyr
Ala
Ser
105
Lys
Leu
Gly
Ser
His
185
Pro
Ser
Thr
Trp
Thr
265
Ser

Gly

162

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Val
Val
Gly
Val
170
Tle
Arg
Arg
Ser
Ser
250
Thr

Gln

Ala

Pro
Gln
Cys
Lys
Gly
75

Leu
Leu
Tyr
Thr
Gly
155
Ser
Asn
Leu
Phe
Leu
235
Thr
Thr

Pro

Val

Leu
Ser
Lys
Gln
60

Asp
Thr
Ala
Tyr
Val
140
Gly
Leu
Asn
Leu
Ser
220
Gln
Pro
Pro

Leu

His

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Gly
125
Ser
Ser
Gly
Trp
Ile
205
Gly
Thr
Trp
Ala
Ser

285
Thr

Leu
Ala
30

Ser
Pro
Asp
Asp
Glu
110
Ser
Ala
Asp
Gly
Leu
190
Ser
Ser
Glu
Thr
Pro
270

Leu

Arg

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Asn
Gly
Ile
Arg
175
Ala
Gly
Gly
Asp
Phe
255
Arg

Arg

Gly

Leu
Leu
Tyr
Gln
Arg
80

Ser
Ser
Pro
Gly
Gln
160
Val
Trp
Ala
Ser
Val
240
Gly
Pro

Pro

Leu
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Asp
305
Gly
Arg
Gln
Glu
Pro
385
Gly
Pro
Tyr
Gly
Gln

465
Gln

<210>
211>
<212>
<213>

290
Phe

Val
Lys
Thr
Glu
370
Ala
Arg
Glu
Asn
Met
450

Gly

Ala

<220>

<223>
<400>

Ala
Leu
Lys
Thr
355
Gly
Tyr
Arg
Met
Glu
435
Lys

Leu

Leu

140
647
PRT
NTLF3

AR
140

Cys
Leu
Leu
340
Gln
Gly
Gln
Glu
Gly
420
Leu
Gly

Ser

Pro

Met Ala Leu Pro

1

His Ala Ala Arg

20

Val Lys Pro Gly

35

Ala Phe Ser Ser

Asp
Leu
325
Leu
Glu
Cys
Gln
Glu
405
Gly
Gln
Glu

Thr

Pro
485

Val

Pro

Ala

Ser

Ile

310

Ser

Tyr

Glu

Glu

Gly

390

Lys

Lys

Ala
470
Arg

Thr

Gln

Ser

Trp

295
Tyr

Leu

Ile

Asp

Leu

375

Gln

Asp

Pro

Asp

Arg

455
Thr

Ala

Val

Val

Met

Ile
Val
Phe
Gly
360
Arg
Asn
Val
Arg
Lys
440

Arg

Lys

Leu

Gln

Lys
40

Asn

Trp
Ile
Lys
345
Cys
Val
Gln
Leu
Arg
425
Met

Gly

Asp

Leu
Leu
25

Tle

Trp

163

Ala
Thr
330
Gln
Ser
Lys
Leu
Asp
410
Lys
Ala

Lys

Thr

Leu
10
Gln

Ser

Val

Pro
315
Leu
Pro
Cys
Phe
Tyr
395
Lys
Asn
Glu

Gly

Tyr
475

Pro

Gln

Cys

Lys

300
Leu

Tyr

Phe

Arg

Ser

380

Asn

Arg

Pro

Ala

His

460
Asp

Leu

Ser

Lys

Gln

Ala
Cys
Met
Phe
365
Arg
Glu
Arg
Gln
Tyr
445

Asp

Ala

Ala
Gly
Ala

45
Arg

Gly
Lys
Arg
350
Pro
Ser
Leu
Gly
Glu
430
Ser

Gly

Leu

Leu
Pro
30

Ser

Pro

Thr
Arg
335
Pro
Glu
Ala
Asn
Arg
415
Gly
Glu

Leu

His

Leu
15

Glu
Gly

Gly

Cys
320
Gly
Val
Glu
Asp
Leu
400
Asp

Leu

Ile

Met
480

Leu

Leu

Tyr

Gln
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50

Gly Leu Glu Trp

65
Tyr

Ser
Ala
Asp
Gly
145
Thr
Ile
Gln
Thr
Thr
225
Asp
Gly
Thr
Leu
Glu
305
Lys

Lys

Leu

Asn
Ser
Val
Tyr
130
Ser
Gln
Arg
Gln
Leu
210
Asp
Tyr
Thr
Cys
Phe
290
Val
Phe

Pro

Thr

Gly

Thr

Tyr

115

Trp

Gly

Ser

Cys

Lys

195

Phe

Tyr

Lys

Pro

275

Pro

Thr

Asn

Arg

Val
355

Lys
Ala
100
Phe
Gly
Gly
Pro
Tle
180
Pro
Pro
Val
Cys
Leu
260
Pro
Pro
Cys
Trp
Glu

340
Leu

Ile
Phe
85

Tyr
Cys
Gln
Gly
Ala
165
Thr
Gly
Gly
Phe
Leu
245
Glu
Cys
Lys
Val
Tyr
325

Glu

His

Gly
70

Lys
Met
Ala
Gly
Gly
150
Ser
Ser
Glu
Val
Thr
230
Gln
Tle
Pro
Pro
Val
310
Val

Gln

Gln

55
Arg

Gly
Gln
Arg
Thr
135
Ser
Leu
Thr
Pro
Pro
215
Ile
Ser
Lys
Ala
Lys
295
Val
Asp

Tyr

Asp

Ile
Lys
Leu
Ser
120
Ser
Gly
Ser
Asp
Pro
200
Ser
Glu
Asp
Glu
Pro
280
Asp
Asp
Gly

Asn

Trp
360

Tyr
Ala
Ser
105
Thr
Val
Gly
Met
Tle
185
Lys
Arg
Asn
Asn
Pro
265
Pro
Thr
Val
Val
Ser

345
Leu

164

Pro
Thr
90

Ser
Met
Thr
Gly
Ala
170
Asp
Leu
Phe
Met
Leu
250
Lys
Val
Leu
Ser
Glu
330

Thr

Asn

Gly
75

Leu
Leu
Tle
Val
Gly
155
Tle
Asp
Leu
Ser
Leu
235
Pro
Ser
Ala
Met
His
315
Val

Tyr

Gly

60
Asp

Thr
Thr
Ala
Ser
140
Ser
Gly
Asp
Tle
Ser
220
Ser
Leu
Pro
Gly
Tle
300
Glu
His
Arg

Lys

Gly
Ala
Ser
Thr
125
Ser
Glu
Glu
Met
Ser
205
Ser
Glu
Thr
Asp
Pro
285
Ala
Asp
Asn

Val

Glu
365

Asp
Asp
Val
110
Gly
Gly
Thr
Lys
Asn
190
Glu
Gly
Asp
Phe
Lys
270
Ser
Arg
Pro

Ala

Val
350

Thr
Lys
95

Asp
Ala
Gly
Thr
Val
175
Trp
Gly
Tyr
Val
Gly
255
Thr
Val
Thr
Glu
Lys
335

Ser

Lys

Lys
80

Ser
Ser
Met
Gly
Val
160
Thr
Tyr
Asn
Gly
Ala
240
Gly
His
Phe
Pro
Val
320
Thr

Val

Cys
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Lys
Lys
385
Ser
Lys
Gln
Gly
Gln
465
Asn
Gly
Val
Glu
Asp
545
Asn
Arg
Gly
Glu
Tyr

625
Met

Val
370
Ala
Arg
Gly
Pro
Ser
450
Gln
His
Arg
Gln
Glu
530
Ala
Leu
Asp
Leu
Tle
610

Gln

Gln

Ser
Lys
Asp
Phe
Glu
435
Phe
Gly
Tyr
Lys
Thr
515
Glu
Pro
Gly
Pro
Tyr
595
Gly

Gly

Ala

<210> 141
211> 432
<212> PRT

Asn
Gly
Glu
Tyr
420
Asn
Phe
Asn
Thr
Lys
500
Thr
Gly
Ala
Arg
Glu
580
Asn
Met

Leu

Leu

Lys
Gln
Leu
405
Pro
Asn
Leu
Val
Gln
485
Leu

Gln

Gly

Arg
565
Met
Glu
Lys

Ser

Pro
645

Ala
Pro
390
Thr
Ser
Tyr
Tyr
Phe
470
Lys
Leu
Glu
Cys
Gln
550
Glu
Gly
Leu
Gly
Thr

630

Pro

Leu

375

Lys

Asp

Lys

Ser

455

Ser

Ser

Glu
Glu
535
Gln
Glu
Gly
Gln
Glu

615
Ala

Pro
Glu
Asn
Ile
Thr
440
Lys
Cys
Leu
Ile
Asp
520
Leu
Gly
Tyr
Lys
Lys
600

Arg

Thr

Ala Pro Ile

Pro
Gln
Ala
425
Thr
Leu
Ser
Ser
Phe
505
Gly
Arg
Gln
Asp
Pro
585
Asp

Arg

Lys

165

Gln
Val
410
Val
Pro
Thr
Val
Leu
490
Lys
Cys
Val
Asn
Val
570
Arg
Lys

Gly

Asp

Val
395
Ser
Glu
Pro
Val
Met
475
Ser
Gln
Ser
Lys
Gln
555
Leu
Arg
Met

Lys

Thr
635

Glu
380
Tyr
Leu
Trp
Val
Asp
460
His
Pro
Pro
Cys
Phe
540
Leu
Asp
Lys
Ala
Gly

620
Tyr

Lys
Thr
Thr
Glu
Leu
445
Lys
Glu
Gly
Phe
Arg
525
Ser
Tyr
Lys
Asn
Glu
605
His

Asp

Thr

Leu

Cys

Ser

430

Ser

Ala

Lys

Met

510
Phe

Asn
Arg
Pro
590
Ala

Asp

Ala

Tle
Pro
Leu
415
Asn
Ser
Arg
Leu
Lys
495
Arg
Pro
Ser
Glu
Arg
575
Gln
Tyr

Gly

Leu

Ser
Pro
400
Val
Gly
Asp
Trp
His
480
Arg
Pro
Glu
Ala
Leu
560
Gly
Glu
Ser

Leu

His
640
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213> NI
<220>

<223> BRI

<400> 141
Met Ala Leu Pro

1
His

Val
Ala
Gly
65

Tyr
Ser
Ala
Asp
Gly
145
Gln
Thr
Gln
Arg
Asp
225
Tyr

Gly

Phe

Ala
Lys
Phe
50

Leu
Asn
Ser
Val
Tyr
130
Ser
Ser
Cys
Lys
Tyr
210
Phe
Tyr

Thr

Phe

Ala
Pro
35

Ser
Glu
Gly
Thr
Tyr
115
Trp
Gly
His
Lys
Pro
195
Thr
Thr
Cys

Lys

Pro

Arg
20

Gly
Ser
Trp
Lys
Ala
100
Phe
Gly
Gly
Lys
Ala
180
Gly
Gly
Phe
Gln
Leu

260

Pro

Val
Pro
Ala
Ser
Tle
Phe
85

Tyr
Cys
Gln
Gly
Phe
165
Ser
Gln
Val
Thr
Gln
245

Glu

Gly

Thr
Gln
Ser
Trp
Gly
70

Lys
Met
Ala
Gly
Gly
150
Met
Gln
Ser
Pro
Tle
230
His
Tle

Tyr

Ala
Val
Val
Met
55

Arg
Gly
Gln
Arg
Thr
135
Ser
Ser
Asp
Pro
Asp
215
Ser
Tyr

Lys

Gln

Leu
Gln
Lys
40

Asn
Tle
Lys
Leu
Ser
120
Ser
Gly
Thr
Val
Lys
200
Arg
Ser
Ser

Gly

Lys

Leu
Leu
25

Tle
Trp
Tyr
Ala
Ser
105
Thr
Val
Gly
Ser
Ser
185
Leu
Phe
Val
Thr
Leu
265

Arg

166

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Met
Thr
Gly
Val
170
Thr
Leu
Thr
Gln
Pro
250

Ala

Gly

Pro
Gln
Cys
Lys
Gly
75

Leu
Leu
Tle
Val
Ser
155
Gly
Ala
Tle
Gly
Ala
235
Pro

Val

Arg

Leu
Ser
Lys
Gln
60

Asp
Thr
Thr
Ala
Ser
140
Asp
Asp
Val
Tyr
Ser
220
Glu
Tyr

Ser

Lys

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Thr
125
Ser
Tle
Arg
Ala
Ser

205
Gly

Thr

Thr

Lys

Leu
Pro
30

Ser

Pro

Asp

Val

110

Gly

Gly

Val

Val

190

Ala

Ser

Leu

Phe

Ile

270
Leu

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Ala
Gly
Met
Ser
175
Tyr
Ser
Gly
Ala
Gly
255

Ser

Leu

Leu
Leu
Tyr
Gln
Lys
80

Ser
Ser
Met
Gly
Thr
160
Tle
Gln
Tyr
Thr
Val
240
Gly

Ser

Tyr



CN 111373031 A

.1l

%=

81/209 T

Ile
Asp
305
Arg
Gln
Asp
Pro
Asp
385

Arg

Thr

<210>
211>
<212>
<213>

Phe
290
Gly
Val
Asn
Val
Arg
370
Lys

Arg

Lys

<220>

223>
<400>

275
Lys Gln

Cys Cys
Lys Phe
Gln Leu
340
Leu Asp
355
Arg Lys
Met Ala

Gly Lys

Asp Thr
420

142
486
PRT

NILF5

AR
142

Met Ala Leu Pro

1
His

Val
Ala
Gly
65

Tyr

Ser

Ala
Lys
Phe
50

Leu

Asn

Ser

Ala Arg

20
Pro Gly
35

Ser Ser

Glu Trp

Gly Lys

Thr Ala

Pro

Arg

Ser

325

Lys

Asn

Glu

Gly

405
Tyr

Val

Pro

Ala

Ser

Ile

Phe

85
Tyr

Phe
Phe
310
Arg
Asn
Arg
Pro
Ala
390

His

Asp

Thr
Gln
Ser
Trp
Gly
70

Lys

Met

Met

295

Pro

Ser

Glu

Arg

Gln

375

Asp

Ala

Ala

Val

Val

Met

95

Gly

Gln

280
Arg

Glu

Ala

Leu

Gly

360

Glu

Ser

Gly

Leu

Leu
Gln
Lys
40

Asn
Ile

Lys

Leu

Pro Val Gln

Glu

Asp

Asn

345

Arg

Gly

Glu

Leu

His
425

Leu

Leu

25

Ile

Trp

Tyr

Ala

Ser

167

Glu

Ala
330
Leu

Asp

Leu

Ile

Tyr

410
Met

Leu
10
Gln

Ser

Val

Pro

Thr

90

Ser

Glu
315
Pro
Gly
Pro
Tyr
Gly
395

Gln

Gln

Pro
Gln
Cys
Lys
Gly
75

Leu

Leu

Thr
300
Gly

Ala

Glu
Asn
380
Met

Gly

Ala

Leu
Ser
Lys
Gln
60

Asp

Thr

Thr

285
Thr

Gly

Tyr

Arg

Met

365

Glu

Lys

Leu

Leu

Ala
Gly
Ala
45

Arg
Gly

Ala

Ser

Gln

Cys

Gln

Glu

350

Gly

Leu

Gly

Ser

Pro
430

Leu
Pro
30

Ser
Pro
Asp

Asp

Val

Glu
Glu
Gln
335
Glu
Gly
Gln
Glu
Thr

415

Pro

Leu
15

Glu
Gly
Gly
Thr
Lys

95
Asp

Glu
Leu

320
Gly

Lys

Lys

400

Ala

Arg

Leu
Leu
Tyr
Gln
Lys
80

Ser

Ser



CN 111373031 A

.1l

82/209 T

Ala
Asp
Gly
145
Thr
Ile
Gln
Tyr
Thr
225
Val
Gly
Pro
Glu
Asp
305
Val
Lys
Thr
Glu
Pro

385
Gly

Val
Tyr
130
Ser
Gln
Thr
Gln
Arg
210
Asp
Tyr
Gly
Thr
Ala
290
Phe
Leu
Lys
Thr
Gly
370

Ala

Arg

115
Trp

Gly
Ser
Cys
Lys
195
Tyr
Phe
Tyr
Thr
Pro
275
Cys
Ala
Leu
Leu
Gln
355
Gly

Tyr

Arg

100
Phe

Gly
Gly
His
Lys
180
Pro
Thr
Thr
Cys
Lys
260
Ala
Arg
Asp
Leu
Leu
340
Glu
Cys

Gln

Glu

Cys
Gln
Gly
Lys
165
Ala
Gly
Gly
Phe
Gln
245
Leu
Pro
Pro
Ile
Ser
325
Tyr
Glu
Glu

Gln

Glu
405

Ala
Gly
Gly
150
Phe
Ser
Gln
Val
Thr
230
Gln
Glu
Thr
Ala
Tyr
310
Leu
Tle
Asp

Leu

Gly
390

Arg
Thr
135
Ser
Met
Gln
Ser
Pro
215
Tle
His
Tle
Tle
Ala
295
Tle
Val
Phe
Gly
Arg
375

Gln

Asp

Ser
120
Ser
Gly
Ser
Asp
Pro
200
Asp
Ser
Tyr
Lys
Ala
280
Gly
Trp
Ile
Lys
Cys
360
Val

Asn

Val

105
Thr

Val

Gly

Thr

Val

185
Lys

Ser
Ser
Thr
265
Ser
Gly
Ala
Thr
Gln
345
Ser
Lys

Gln

Leu

168

Met
Thr
Gly
Ser
170
Ser
Leu
Phe
Val
Thr
250
Thr
Gln
Ala
Pro
Leu
330
Pro
Cys
Phe

Leu

Asp
410

Tle
Val
Gly
155
Val
Thr
Leu
Thr
Gln
235
Pro
Thr
Pro
Val
Leu
315
Tyr
Phe
Arg
Ser
Tyr

395
Lys

Ala
Ser
140
Ser
Gly
Ala
Tle
Gly
220
Ala
Pro
Pro
Leu
His
300
Ala
Cys
Met
Phe
Arg
380

Asn

Arg

Thr
125
Ser
Asp
Asp
Val
Tyr
205
Ser
Glu
Tyr
Ala
Ser
285
Thr
Gly
Lys
Arg
Pro
365
Ser

Glu

Arg

110
Gly

Gly
Tle
Arg
Ala
190
Ser
Gly
Asp
Thr
Pro
270
Leu
Arg
Thr
Arg
Pro
350
Glu
Ala

Leu

Gly

Ala
Gly
Val
Val
175
Trp
Ala
Ser
Leu
Phe
255
Arg
Arg
Gly
Cys
Gly
335
Val
Glu
Asp

Asn

Arg
415

Met
Gly
Met
160
Ser
Tyr
Ser
Gly
Ala
240
Gly
Pro
Pro
Leu
Gly
320
Arg
Gln
Glu
Ala
Leu

400
Asp



CN 111373031 A

.1l

%=

83/209 T

Pro Glu Met

Tyr Asn Glu

435

Gly Met Lys

450

Gln Gly Leu

465

Gln Ala Leu

<210>
211>
<212>
<213>

<220>

223>
<400>

143
648
PRT
NTLF3

=
143

Gly
420
Leu
Gly

Ser

Pro

Met Ala Leu Pro

1
His

Val
Ala
Gly
65

Tyr
Ser
Ala
Asp
Gly

145
Thr

Ala
Lys
Phe
50

Leu
Asn
Ser
Val
Tyr
130

Ser

Gln

Ala
Pro
35

Ser
Glu
Gly
Thr
Tyr
115
Trp

Gly

Ser

Arg
20
Gly

Ser

Lys
Ala
100
Phe
Gly

Gly

His

Gly

Gln

Glu

Thr

Pro
485

Val

Pro

Ala

Ser

Ile

Phe

85

Tyr

Cys

Gln

Gly

Lys
165

Lys

Lys

Ala
470
Arg

Thr

Gln

Ser

Trp

Gly

70

Lys

Met

Ala

Gly

Gly

150
Phe

Pro

Asp

455
Thr

Ala

Val

Val

Met

95

Gly

Gln

Thr
135

Ser

Met

Arg
Lys

440

Lys

Leu
Gln
Lys
40

Asn
Tle
Lys
Leu
Ser
120
Ser

Gly

Ser

Arg
425
Met

Gly

Asp

Leu
Leu
25

Tle
Trp
Tyr
Ala
Ser
105
Thr
Val

Gly

Thr

169

Lys

Ala

Lys

Thr

Leu
10

Gln
Ser
Val
Pro
Thr
90

Ser
Met
Thr

Gly

Ser
170

Asn

Glu

Gly

Tyr
475

Pro

Gln

Cys

Lys

Gly

75

Leu

Leu

Ile

Val

Gly

155
Val

Pro
Ala
His

460
Asp

Leu
Ser
Lys
Gln
60

Asp
Thr
Thr
Ala
Ser
140

Ser

Gly

Gln
Tyr
445

Asp

Ala

Ala
Gly
Ala
45

Arg
Gly
Ala
Ser
Thr
125
Ser

Asp

Asp

Glu
430
Ser

Gly

Leu

Leu
Pro
30

Ser
Pro
Asp
Asp
Val
110
Gly
Gly

Ile

Arg

Gly

Glu

Leu

His

Leu
15

Glu
Gly
Gly
Thr
Lys
95

Asp
Ala
Gly

Val

Val
175

Leu

Ile

Met
480

Leu

Leu

Tyr

Gln

Lys

80

Ser

Ser

Met

Gly

Met

160

Ser



CN 111373031 A

.1l

%=

84/209 T

Ile
Gln
Tyr
Thr
225
Val
Gly
His
Phe
Pro
305
Lys
Lys
Leu
Lys
Lys
385
Ser
Lys
Gln
Gly
Gln

465

Asn

Thr
Gln
Arg
210
Asp
Tyr
Gly
Thr
Leu
290
Glu
Phe
Pro
Thr
Val
370
Ala
Arg
Gly
Pro
Ser
450

Gln

His

Cys
Lys
195
Tyr
Phe
Tyr
Thr
Cys
275
Phe
Val
Asn
Arg
Val
355
Ser
Lys
Asp
Phe
Glu
435
Phe

Gly

Tyr

Lys
180
Pro
Thr
Thr
Cys
Lys
260
Pro
Pro
Cys
Trp
Glu
340
Leu
Asn
Gly
Glu
Tyr
420
Asn
Phe

Asn

Thr

Ala

Gly

Gly

Phe

Gln

245

Leu

Pro

Pro

Val

Tyr

325

Glu

His

Lys

Gln

Leu

405

Pro

Asn

Leu

Val

Gln

Ser

Gln

Val

Thr

230

Gln

Glu

Cys

Lys

Val

310

Val

Gln

Gln

Ala

Pro

390

Thr

Ser

Tyr

Tyr

Phe

470
Lys

Gln
Ser
Pro
215
Ile
His
Ile
Pro
Pro
295
Val
Asp
Tyr
Asp
Leu
375
Arg
Lys
Asp
Lys
Ser
455

Ser

Ser

Asp
Pro
200
Asp
Ser
Tyr
Lys
Ala
280
Lys
Asp
Gly
Asn
Trp
360
Pro
Glu
Asn
Ile
Thr
440
Lys

Cys

Leu

Val
185
Lys
Arg
Ser
Ser
Glu
265
Pro
Asp
Val
Val
Ser
345
Leu
Ala
Pro
Gln
Ala
425
Thr
Leu
Ser

Ser

170

Ser

Leu

Phe

Val

Thr

250

Pro

Pro

Thr

Ser

Glu

330

Thr

Asn

Pro

Gln

Val

410

Val

Pro

Thr

Val

Leu

Thr
Leu
Thr
Gln
235
Pro
Lys
Val
Leu
His
315
Val
Tyr
Gly
Tle
Val
395
Ser
Glu
Pro
Val
Met

475

Ser

Ala
Tle
Gly
220
Ala
Pro
Ser
Ala
Met
300
Glu
His
Arg
Lys
Glu
380
Tyr
Leu
Trp
Val
Asp
460
His

Pro

Val
Tyr
205
Ser
Glu
Tyr
Pro
Gly
285
Ile
Asp
Asn
Val
Glu
365
Lys
Thr
Thr
Glu
Leu
445
Lys

Glu

Gly

Ala
190
Ser
Gly
Asp
Thr
Asp
270
Pro
Ala
Pro
Ala
Val
350
Tyr
Thr
Leu
Cys
Ser
430
Asp
Ser

Ala

Lys

Trp

Ala

Ser

Leu

Phe

255

Lys

Ser

Arg

Glu

Lys

335

Ser

Lys

Ile

Pro

Leu

415

Asn

Ser

Arg

Leu

Lys

Tyr
Ser
Gly
Ala
240
Gly
Thr
Val
Thr
Val
320
Thr
Val
Cys
Ser
Pro
400
Val
Gly
Asp
Trp
His

480
Arg



CN 111373031 A

.1l

2.3

85/209 T

Gly Arg Lys

Val
Glu
Asp
545
Asn
Arg
Gly
Glu
Leu

625
His

<210>
211>
<212>
<213>

Gln
Glu
530
Ala
Leu
Asp
Leu
Tle
610

Tyr

Met

<220>

<223>
<400>

Thr
515
Glu
Pro
Gly
Pro
Tyr
595
Gly

Gln

Gln

144
156
PRT

NILF5

AR
144

Lys
500
Thr
Gly
Ala
Arg
Glu
580
Asn
Met

Gly

Ala

Met Gly Thr Ser

1
Asp

Gly

Thr

Asn

65
Thr

His
Gly
Asn
50

Pro

Pro

Ala
Gly
35

Val

Ser

Ala

Asp
20

Ser
Ser

Leu

Pro

485
Leu

Gln

Gly

Tyr

Arg

565

Met

Glu

Lys

Leu

Leu
645

Leu

Ala

Glu

Pro

Cys

Thr

Leu
Glu
Cys
Gln
550
Glu
Gly
Leu
Gly
Ser

630

Pro

Leu

Cys

Leu

Ala

Ser

70
Ile

Tyr
Glu
Glu
535
Gln
Glu
Gly
Gln
Glu
615

Thr

Pro

Cys
Pro
Pro
Lys
55

Gly

Ala

Ile
Asp
520
Leu
Gly
Tyr
Lys
Lys
600

Arg

Ala

Trp
Tyr
Thr
40

Pro

Gly

Ser

Phe
505
Gly
Arg
Gln
Asp
Pro
585
Asp

Arg

Thr

Met
Ser
25

Gln
Thr
Gly

Gln

171

490
Lys

Cys

Val

Asn

Val

570

Arg

Lys

Arg

Lys

Ala
10

Asn
Gly
Thr

Gly

Pro

Gln

Ser

Lys

Gln

955

Leu

Arg

Met

Gly

Asp
635

Leu

Pro

Thr

Thr

Ser

75
Leu

Pro
Cys
Phe
540
Leu
Asp
Lys
Ala
Lys

620
Thr

Cys
Ser
Phe
Ala
60

Pro

Ser

Phe
Arg
525
Ser
Tyr
Lys
Asn
Glu
605

Gly

Tyr

Leu
Leu
Ser
45

Cys

Ala

Leu

Met
510
Phe
Arg
Asn
Arg
Pro
590
Ala

His

Asp

Leu
Cys
30

Asn
Pro

Pro

Arg

495
Arg

Pro

Ser

Glu

Arg

075

Gln

Tyr

Asp

Ala

Gly
15

Ser
Val
Tyr

Pro

Pro

Pro

Glu

Ala

Leu

560

Gly

Glu

Ser

Gly

Leu
640

Ala

Gly

Ser

Ser

Pro

80
Glu



N 111373031 A F 5 * 86,209 T

85 90 95
Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly Leu Asp
100 105 110
Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly
115 120 125
Val Leu Leu Leu Ser Leu Val Ile Thr Leu Tyr Cys Asn His Arg Asn
130 135 140
Arg Arg Arg Val Cys Lys Cys Pro Arg Pro Val Val
145 150 155
<210> 145
<211> 55
<212> PRT
213> NI
220>
223> AR
<400> 145
Ala Cys Pro Tyr Ser Asn Pro Ser Leu Cys Ser Gly Gly Gly Gly Ser
1 5 10 15
Glu Leu Pro Thr Gln Gly Thr Phe Ser Asn Val Ser Thr Asn Val Ser
20 25 30
Pro Ala Lys Pro Thr Thr Thr Ala Cys Pro Tyr Ser Asn Pro Ser Leu
35 40 45
Cys Ser Gly Gly Gly Gly Ser
50 55
<210> 146
<211> 20
<212> DNA
213> HA
<400> 146
tgacgttacc tcgtgeggee 20
<210> 147
<211> 20
<212> DNA
213> BN
<400> 147
cacgaagctc tccgatgtgt 20
<210> 148
<211> 20
<212> DNA
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CN 111373031 A

F 5l

87/209 T

213> FA
<400> 148
gcgtgactte
<210> 149
211> 20
<212> DNA
213> BN
<400> 149
ttggaactgg
<210> 150
211> 20
<212> DNA
213> BN
<400> 150
gtggcatact
<210> 151
211> 20
<212> DNA
213> BN
<400> 151
gatgaggtgc
<210> 152
211> 20
<212> DNA
213> BN
<400> 152
taccgctgceca
<210> 153
211> 20
<212> DNA
213> BN
<400> 153
agctactatg
<210> 154
211> 20
<212> DNA
213> BN
<400> 154

ggatgaccaa

cacatgagcg

ccggetggece

ccgtetgete

ccattccget

tgatcagcta

ctgaaccttc

ttcagctgta

20

20

20

20

20

20

20

173



N 111373031 A F 5 * 88/209 T

<210> 155

211> 20

<212> DNA

213> HA

<400> 155

accccaaggce cgaagtcatc 20
<210> 156

211> 20

<212> DNA

213> BN

<400> 156

tctttatatt catgacctac 20
<210> 157

211> 20

<212> DNA

213> BN

<400> 157

accgttcagc aaatgccagt 20
<210> 158

211> 20

<212> DNA

213> BN

<400> 158

gtacccaccg ccatactacc 20
<210> 159

211> 20

<212> DNA

213> FA

<400> 159

ttgcctatge ccaggtagta 20
<210> 160

211> 20

<212> DNA

213> BN

<400> 160

ccttgtgeeg ctgaaatcca 20
<210> 161

211> 20

<212> DNA

174



CN 111373031 A

F 5l

89/209 T

213> FA
<400> 161
accccgaact
<210> 162
211> 20
<212> DNA
213> BN
<400> 162
acatagaccc
<210> 163
211> 20
<212> DNA
213> BN
<400> 163
atccttgcag
<210> 164
211> 20
<212> DNA
213> BN
<400> 164
acatcgaacc
<210> 165
211> 20
<212> DNA
213> BN
<400> 165
tacagctcac
<210> 166
211> 20
<212> DNA
213> BN
<400> 166
ggtatatctce
<210> 167
211> 20
<212> DNA
213> BN
<400> 167
tacactgctt

aactgctgca

ctgttgtaag

cagttagttc

tcttgcacgt

cttctcgcag

ctcgaggagc

gtagctctta

20

20

20

20

20

20

20

175



N 111373031 A F 5 * 90,/209 T

<210> 168

211> 20

<212> DNA

213> HA

<400> 168

gagctctaga caccaacgtg 20
<210> 169

211> 20

<212> DNA

213> BN

<400> 169

caagcagctg tccgagtece 20
<210> 170

211> 20

<212> DNA

213> BN

<400> 170

aatgtgtagc cagcaccacg 20
210> 171

211> 20

<212> DNA

213> BN

<400> 171

gaacttcctg taaacgatcc 20
<210> 172

211> 20

<212> DNA

213> FA

<400> 172

tacatacctc cattacaagc 20
<210> 173

211> 20

<212> DNA

213> BN

<400> 173

ccatctacta aagctgtaag 20
<210> 174

211> 20

<212> DNA
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CN 111373031 A

F 5l

91/209 7

213> FA
<400> 174
ctcaatattg
210> 175

211> 20

<212> DNA
213> BN
<400> 175

ctctecatcece
<210> 176
211> 20

<212> DNA
213> BN
<400> 176
taagacctac
210> 177

211> 20

<212> DNA
213> BN
<400> 177

gaagaacttg
<210> 178
211> 20

<212> DNA
213> BN
<400> 178
gtcagccgcea
210> 179
211> 20

<212> DNA
213> BN
<400> 179
ctgccagaag
<210> 180
211> 20

<212> DNA
213> BN
<400> 180

cccagcecgta

taatgcgttce

atagacacac

atcgccagcce

caccagcgtce

ttcaccctceg

tcattgaccg

ctatgccacg

20

20

20

20

20

20

20
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N 111373031 A F 5 * 92/209 T

<210> 181

211> 20

<212> DNA

213> HA

<400> 181

gcecgetgeee ttccagacge 20
<210> 182

211> 20

<212> DNA

213> BN

<400> 182

gtagctggaa tcctcatcag 20
<210> 183

211> 20

<212> DNA

213> BN

<400> 183

caaaacctat cctacaactg 20
<210> 184

211> 20

<212> DNA

213> BN

<400> 184

ttagggagtt tatggaccca 20
<210> 185

211> 20

<212> DNA

213> FA

<400> 185

ctcagccaca gttgtaggat 20
<210> 186

211> 20

<212> DNA

213> BN

<400> 186

tcactgtacc ttaatgaagt 20
<210> 187

211> 20

<212> DNA
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CN 111373031 A

F 5l

93/209 7

213> FA
<400> 187
tectttatet
<210> 188
211> 20
<212> DNA
213> BN
<400> 188
tccataggtg
<210> 189
211> 20
<212> DNA
213> BN
<400> 189
gttccggaac
<210> 190
211> 20
<212> DNA
213> BN
<400> 190
gcgagaagtc
<210> 191
211> 20
<212> DNA
213> BN
<400> 191
tgacccctge
<210> 192
211> 20
<212> DNA
213> BN
<400> 192
cgcecggegag
<210> 193
211> 20
<212> DNA
213> BN
<400> 193
tgggeggtea

acaaccctcce

cccaacgcte

caatgcacag

ccegegetge

tcttcgcaga

taccgcgeceg

gggcggcetga

20

20

20

20

20

20

20
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N 111373031 A F 5 * 94/209 T

<210> 194

211> 20

<212> DNA

213> HA

<400> 194

ctaaatgggg atttccgecaa 20
<210> 195

211> 20

<212> DNA

213> BN

<400> 195

atccccattt agccagtatc 20
<210> 196

211> 20

<212> DNA

213> BN

<400> 196

gtgaagtctc tctgccgagt 20
<210> 197

211> 20

<212> DNA

213> BN

<400> 197

aggtcacccce tgcaccgact 20
<210> 198

211> 20

<212> DNA

213> FA

<400> 198

cttactgtta gatttatatc 20
<210> 199

211> 20

<212> DNA

213> BN

<400> 199

tatagcagag acacagacac 20
<210> 200

211> 20

<212> DNA
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213> FA
<400> 200
gtgacttggt
<210> 201
211> 20
<212> DNA
213> BN
<400> 201
tctgettgece
<210> 202
211> 20
<212> DNA
213> BN
<400> 202
ctgttagcac
<210> 203
211> 20
<212> DNA
213> BN
<400> 203
ccaaaggaag
<210> 204
211> 20
<212> DNA
213> BN
<400> 204
atgttccaga
<210> 205
211> 20
<212> DNA
213> BN
<400> 205
cttcttctta
<210> 206
211> 20
<212> DNA
213> BN
<400> 206
agtttagtcg

gcaagctcaa

atttcgtcct

agtatttcac

taaacgatac

tgtccagata

atcccatatc

cgttcettee

20

20

20

20

20

20

20
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<210> 207
<211> 20
<212> DNA
213> HA
<400> 207
cactgtgcaa cggtgtgact 20
<210> 208
<211> 20
<212> DNA
213> BN
<400> 208
ggatgtccac aattgccage 20
<210> 209
<211> 20
<212> DNA
213> BN
<400> 209
aactgagagt gccttcatta 20
<210> 210
<211> 20
<212> DNA
213> BN
<400> 210
gacagggaac tacacagtga 20
<210> 211
<211> 965
<212> PRT
213> NI
220>
223> AL
<400> 211
Met Gly Thr Ser Leu Leu Cys Trp Met Ala Leu Cys Leu Leu Gly Ala
1 5 10 15
Asp His Ala Asp Ala Cys Pro Tyr Ser Asn Pro Ser Leu Cys Ser Gly
20 25 30
Gly Gly Gly Ser Glu Leu Pro Thr Gln Gly Thr Phe Ser Asn Val Ser
35 40 45
Thr Asn Val Ser Pro Ala Lys Pro Thr Thr Thr Ala Cys Pro Tyr Ser
50 55 60
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Asn Pro Ser

65

Pro
Glu
Asp
Gly
Asn
145
Ser
Glu
Gly
Ser
Lys
225
Gly
Gln
Phe
Ser
Ala
305
Ala
Thr

Thr

Phe

Thr
Ala
Phe
Val
130
Arg
Gly
Ser
Gly
Pro
210
Asn
Gly
Pro
Leu
Asp
290
Glu
Val
Val

Gln

Tyr

Pro

Cys

Ala

115

Leu

Arg

Gln

Asn

Ser

195

Leu

Ile

Gly

Lys

275

Val

Tyr

Asp

Gln

Pro

355

Pro

Leu
Ala
Arg
100
Cys
Leu
Arg
Cys
Pro
180
Cys
Ala
Val
Ser
Arg
260
Arg
Gly
Trp
Thr
Arg
340

Leu

Gly

Cys
Pro
85

Pro
Asp
Leu
Val
Thr
165
Gly
Met
Leu
Thr
Gly
245
Glu
Tyr
Glu
Asn
Tyr
325
Arg

Gln

Ser

Ser
70

Thr
Ala
Tle
Ser
Cys
150
Asn
Pro
Thr
Ala
Pro
230
Gly
Cys
Phe
Phe
Ser
310
Cys
Val
His

Ile

Gly

Ile

Ala

Tyr

Leu

135

Lys

Tyr

Pro

Ala

Ser

215

Ser

His

Tyr

Arg

295

Gln

Arg

Gln

His

Glu

Gly
Ala
Gly
Tle
120
Val
Cys
Ala
Thr
Leu
200
Asp
Thr
Gly
Phe
Asn
280
Ala
Lys
His
Pro
Asn

360
Val

Gly
Ser
Gly
105
Trp
Tle
Pro
Leu
Gly
185
Thr
Glu
Pro
Asp
Phe
265
Gln
Val
Asp
Asn
Lys
345
Leu

Arg

183

Gly
Gln
90

Ala
Ala
Thr
Arg
Leu
170
Met
Val
Asn
Pro
Thr
250
Asn
Glu
Thr
Tle
Tyr
330
Val

Leu

Trp

Ser
75

Pro
Val
Pro
Leu
Pro
155
Lys
Val
Thr
Pro
Gly
235
Arg
Gly
Glu
Glu
Leu
315
Gly
Thr

Val

Phe

Pro

Leu

His

Leu

Tyr

140

Val

Leu

Cys

Leu

Val

220

Gly

Pro

Thr

Ser

Leu

300

Glu

Val

Val

Cys

Leu

Ala
Ser
Thr
Ala
125
Cys
Val
Ala
Leu
Met
205
Val
Gly
Arg
Glu
Val
285
Gly
Gln
Val
Tyr
Ser

365

Asn

Pro
Leu
Arg
110
Gly
Asn
Arg
Gly
Lys
190
Val
His
Gly
Phe
Arg
270
Arg
Arg
Ala
Glu
Pro
350

Val

Gly

Arg

95

Gly

Thr

His

Ser

Asp

175

Leu

Leu

Phe

Ser

Leu

255

Val

Phe

Pro

Arg

Ser

335

Ser

Ser

Gln

Pro
80

Pro
Leu
Cys
Arg
Gly
160
Val
Pro
Ser
Phe
Gly
240
Trp
Arg
Asp
Asp
Ala
320
Phe
Lys

Gly

Glu
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Glu
385
Thr
Val
Val
Gly
Phe
465
Ala
Leu
Gly
Glu
Ser
545
Gly
Leu
Gly
Pro
Val
625
Tle

Met

Lys

370
Lys

Phe
Tyr
Glu
Val
450
Tle
Asp
Asn
Arg
Gly
530
Glu
Leu
His
Arg
Met
610
Leu
Tle

Phe

Glu

Ala
Gln
Thr
Trp
435
Gly
Tyr
Ala
Leu
Asp
515
Leu
Ile
Tyr
Met
Gly
595
Ala
Met
Gln

Asp

Thr
675

Gly
Thr
Cys
420
Arg
Gly
Phe
Pro
Gly
500
Pro
Tyr
Gly
Gln
Gln
580
Ser
Ile
Ser
Ala
Phe

660
Val

Met
Leu
405
Gln
Ala
Phe
Arg
Ala
485
Arg
Glu
Asn
Met
Gly
565
Ala
Leu
Ser
Ala
Glu
645

Asp

Trp

Val
390
Val
Val
Arg
Val
Asn
470
Tyr
Arg
Met
Glu
Lys
550
Leu
Leu
Leu
Gly
Gln
630
Phe

Gly

Arg

375

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

Asp

Leu

Thr
Leu
His
Glu
440
Gly
Thr
Gln
Glu
Gly
520
Gln
Glu
Thr
Pro
Cys
600
Pro
Ser
Leu

Glu

Glu
680

Gly Leu Ile

Glu
Pro
425
Ser
Leu
Ser
Gly
Tyr
505
Lys
Lys
Arg
Ala
Arg
585
Gly
Val
Trp
Asn
Ile

665
Glu

184

Thr
410
Ser
Ala
Leu
Arg
Gln
490
Asp
Pro
Asp
Arg
Thr
570
Gly
Asp
Leu
Ala
Pro
650

Phe

Phe

395
Val

Val
Gln
Phe
Val
475
Asn
Val
Arg
Lys
Arg
555
Lys
Ser
Val
Gly
Ile
635
Asp
His

Gly

380
Gln

Pro
Thr
Ser
Leu
460
Lys
Gln
Leu
Arg
Met
540
Gly
Asp
Ser
Glu
Phe
620
Lys
Gln

Val

Arg

Asn
Arg
Ser
Lys
445
Gly
Phe
Leu
Asp
Lys
525
Ala
Lys
Thr
Gly
Glu
605
Phe
Glu
Ser

Asp

Phe
685

Gly
Ser
Pro
430
Met
Ala
Ser
Tyr
Lys
510
Asn
Glu
Gly
Tyr
Ser
590
Asn
Tle
Glu
Gly
Met

670
Ala

Asp
Gly
415
Leu
Leu
Gly
Arg
Asn
495
Arg
Pro
Ala
His
Asp
57h
Gly
Pro
Ile
His
Glu
655

Ala

Ser

Trp
400
Glu
Thr
Ser
Leu
Ser
480
Glu
Arg
Gln
Tyr
Asp
560
Ala
Glu
Gly
Ala
Val
640
Phe

Lys

Phe
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Glu
Glu
705
Pro
Asn
Val
Thr
Leu
785
His
Pro
Leu
Lys
Ala
865
Arg
Glu
Asn
Met
Gly

945
Ala

Ala
690
Tle
Glu
Val
Thr
Val
770
Pro
Trp
Ser
Thr
Gly
850
Tyr
Arg
Met
Glu
Lys
930

Leu

Leu

Gln
Met
Val
Leu
Trp
755
Phe
Phe
Gly
Pro
Val
835
Leu
Gln
Glu
Gly
Leu
915
Gly

Ser

Pro

<210> 212

211> 20

<212> DNA

Gly
Thr
Thr
Tle
740
Leu
Leu
Leu
Leu
Leu
820
Gly
Thr
Gln
Glu
Gly
900
Gln
Glu

Thr

Pro

Ala
Lys
Val
725
Cys
Arg
Pro
Pro
Asp
805
Pro
Leu
Ser
Gly
Tyr
885
Lys
Lys
Arg

Ala

Arg
965

Leu
Arg
710
Leu
Phe
Asn
Arg
Ser
790
Glu
Glu
Val
Arg
Gln
870
Asp
Pro
Asp

Arg

Thr
950

Ala
695
Ser
Thr
Tle
Gly
Glu
775
Thr
Pro
Thr
Gly
Val
855
Asn
Val
Arg
Lys
Arg

935
Lys

Asn
Asn
Asn
Asp
Lys
760
Asp
Glu
Leu
Thr
Ile
840
Lys
Gln
Leu
Arg
Met
920

Gly

Asp

Tle Ala Val

Tyr
Ser
Lys
745
Pro
His
Asp
Leu
Glu
825
Tle
Phe
Leu
Asp
Lys
905
Ala

Lys

Thr

185

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

Gly

Tyr

Pro
715
Val
Thr
Thr
Phe
Tyr
795
His
Val
Gly
Arg
Asn
875
Arg
Pro
Ala
His

Asp
955

Asp
700
Ile
Glu
Pro
Thr
Arg
780
Asp
Trp
Val
Thr
Ser
860
Glu
Arg
Gln
Tyr
Asp

940
Ala

Lys
Thr
Leu
Pro
Gly
765
Lys
Cys
Glu
Cys
Ile
845
Ala
Leu
Gly
Glu
Ser
925

Gly

Leu

Ala
Asn
Arg
Val
750
Val
Phe
Arg
Phe
Ala
830
Phe
Asp
Asn
Arg
Gly
910
Glu

Leu

His

Asn
Val
Glu
735
Val
Ser
His
Val
Asp
815
Leu
Tle
Ala
Leu
Asp
895
Leu
Tle

Tyr

Met

Leu
Pro
720
Pro
Asn
Glu
Tyr
Glu
800
Ala
Gly
Tle
Pro
Gly
880
Pro
Tyr
Gly

Gln

Gln
960
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213> FA
<400> 212
attgtggaca
210> 213
211> 20
<212> DNA
213> BN
<400> 213
tcgectgaccg
<210> 214
211> 20
<212> DNA
213> BN
<400> 214
tggggccact
<210> 215
211> 20
<212> DNA
213> BN
<400> 215
gcagatgacc
<210> 216
211> 20
<212> DNA
213> BN
<400> 216
tcaggcctta
210> 217
211> 20
<212> DNA
213> BN
<400> 217
catctgcaca
<210> 218
211> 20
<212> DNA
213> BN
<400> 218
attgaagtag

tccagtctgg

tgaacgatac

cgatccttga

accagcgtcg

cctgaggcega

gcagtcatcg

tcatgcagct

20

20

20

20

20

20

20

186



N 111373031 A F 5 * 101/209 T

<210> 219

211> 20

<212> DNA

213> HA

<400> 219

aggcacagta gaagccgtat 20
<210> 220

211> 20

<212> DNA

213> BN

<400> 220

gctgtctatc atccccaata 20
210> 221

211> 20

<212> DNA

213> BN

<400> 221

acttaccacc gaccatgcat 20
<210> 222

211> 20

<212> DNA

213> BN

<400> 222

cacactttag agtgagcgte 20
<210> 223

211> 20

<212> DNA

213> FA

<400> 223

ctccagtgge tgacccecte 20
<210> 224

211> 20

<212> DNA

213> BN

<400> 224

ccacagcagc ccaccagtac 20
<210> 225

211> 20

<212> DNA
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213> FA
<400> 225
ttataataga
<210> 226
211> 20
<212> DNA
213> BN
<400> 226
tcattgtgac
210> 227
211> 20
<212> DNA
213> BN
<400> 227
gccaggceace
<210> 228
211> 20
<212> DNA
213> BN
<400> 228
catccttatc
<210> 229
211> 20
<212> DNA
213> BN
<400> 229
cagagagttc
<210> 230
211> 20
<212> DNA
213> BN
<400> 230
agtgttgetg
<210> 231
211> 20
<212> DNA
213> BN
<400> 231
gacgatgcag

tgcagcgata

tgttgtccga

gtgatccccee

cceggtacce

tgagctcgac

ggggeggtceg

agttccgtga

20

20

20

20

20

20

20
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<210> 232

211> 20

<212> DNA

213> HA

<400> 232

actcacagga cacgttgaga 20
<210> 233

211> 20

<212> DNA

213> BN

<400> 233

taccctggee cagtagttca 20
<210> 234

211> 20

<212> DNA

213> BN

<400> 234

accttcgtct gtatgectgtt 20
<210> 235

211> 20

<212> DNA

213> BN

<400> 235

accaaacagc atacagacga 20
<210> 236

211> 20

<212> DNA

213> FA

<400> 236

ctactctatg atccagtcce 20
<210> 237

211> 20

<212> DNA

213> BN

<400> 237

actccgtcag ctcgttagaa 20
<210> 238

211> 20

<212> DNA
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104/209 7

213> FA
<400> 238
gttcatactc
<210> 239
211> 20
<212> DNA
213> BN
<400> 239
agagtagcag
<210> 240
211> 20
<212> DNA
213> BN
<400> 240
ttccagagct
<210> 241
211> 20
<212> DNA
213> BN
<400> 241
atagtcctgt
210> 242
211> 20
<212> DNA
213> BN
<400> 242
agatactcac
<210> 243
211> 20
<212> DNA
213> BN
<400> 243
aggtcaagga
<210> 244
211> 20
<212> DNA
213> BN
<400> 244
gaagtccctg

tcttcgtcat

ctcacataac

cacaacgacc

ccatatttgce

gatctcattg

ttgtacgccce

caccacgacc

20

20

20

20

20

20

20
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<210> 245

211> 20

<212> DNA

213> HA

<400> 245

tttggttgtt cegttgetgt 20
<210> 246

211> 20

<212> DNA

213> BN

<400> 246

tgatcgacce tccgeccagaa 20
<210> 247

211> 20

<212> DNA

213> BN

<400> 247

gggtcgatca tctattaata 20
<210> 248

211> 20

<212> DNA

213> BN

<400> 248

tcetttgegg aatgtagtcee 20
<210> 249

211> 20

<212> DNA

213> FA

<400> 249

ctatgtatcc tttcggeatg 20
<210> 250

211> 20

<212> DNA

213> BN

<400> 250

tcttetgecg tatgatatag 20
<210> 251

211> 20

<212> DNA
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213> FA
<400> 251
gtgagacatg
<210> 252
211> 20
<212> DNA
213> BN
<400> 252
atgtcgatgce
<210> 253
211> 20
<212> DNA
213> BN
<400> 253
attatacata
<210> 254
211> 20
<212> DNA
213> BN
<400> 254
aatggactct
<210> 255
211> 20
<212> DNA
213> BN
<400> 255
atagagacaa
<210> 256
211> 20
<212> DNA
213> BN
<400> 256
aagattgtct
<210> 257
211> 20
<212> DNA
213> BN
<400> 257
aaatgtgatt

atctcccgaa

agcaaacctc

aacccatctce

ggaatatccce

tcttaccege

ctatctgcge

gcecttegeca

20

20

20

20

20

20

20
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<210> 258

211> 20

<212> DNA

213> HA

<400> 258

cgtttgtace gtecectette 20
<210> 259

211> 20

<212> DNA

213> BN

<400> 259

tgcgatccat caagaccacc 20
<210> 260

211> 20

<212> DNA

213> BN

<400> 260

ttgatattta ggcttgecga 20
<210> 261

211> 20

<212> DNA

213> BN

<400> 261

agtcgtcgac gcgecgeage 20
<210> 262

211> 20

<212> DNA

213> FA

<400> 262

agcggcccat caggacgett 20
<210> 263

211> 20

<212> DNA

213> BN

<400> 263

gcggegegte gacgactteg 20
<210> 264

211> 20

<212> DNA
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213> FA
<400> 264
gtgtaacata
<210> 265
211> 20
<212> DNA
213> BN
<400> 265
tacatctgca
<210> 266
211> 20
<212> DNA
213> BN
<400> 266
ctaaaactta
210> 267
211> 20
<212> DNA
213> BN
<400> 267
tctcaactcet
<210> 268
211> 20
<212> DNA
213> BN
<400> 268
ctgcetgate
<210> 269
211> 20
<212> DNA
213> BN
<400> 269
cagatactta
<210> 270
211> 20
<212> DNA
213> BN
<400> 270

cgctgagaaa

cctggaggac

cttggtattc

cttggtgcaa

ttctcgaagce

tcatagagtc

ctcataagtc

tgactgcacg

20

20

20

20

20

20

20
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210> 271

211> 20

<212> DNA

213> HA

<400> 271

catatacttc ttcaccagtt 20
210> 272

211> 20

<212> DNA

213> BN

<400> 272

atgtactcac acatctggat 20
<210> 273

211> 20

<212> DNA

213> BN

<400> 273

accgaatgtc ccgcgtgecaa 20
<210> 274

211> 20

<212> DNA

213> BN

<400> 274

gcctttgecac gegggacatt 20
<210> 275

211> 20

<212> DNA

213> FA

<400> 275

ggggaccctg aaagaatacg 20
<210> 276

211> 20

<212> DNA

213> BN

<400> 276

cctgegetgg agaaactatt 20
210> 277

211> 20

<212> DNA
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213> FA
<400> 277
ccttgtagta
<210> 278
211> 20
<212> DNA
213> BN
<400> 278
catagtagcc
<210> 279
211> 20
<212> DNA
213> BN
<400> 279
caatatcaac
<210> 280
211> 20
<212> DNA
213> BN
<400> 280
gacttagtgc
<210> 281
211> 20
<212> DNA
213> BN
<400> 281
gatattgctg
<210> 282
211> 20
<212> DNA
213> BN
<400> 282
gecgggecegac
<210> 283
211> 20
<212> DNA
213> BN
<400> 283

catattacat

actgcccagc

actctgttge

gtaatagttc

aatgcaagac

attaagtccce

cgcatttggg

cggatatctg

20

20

20

20

20

20

20

196



N 111373031 A F 5 * 111/209 T

<210> 284

211> 20

<212> DNA

213> HA

<400> 284

actcttctge cggacacttg 20
<210> 285

211> 20

<212> DNA

213> BN

<400> 285

ttatagagga accctactaa 20
<210> 286

211> 20

<212> DNA

213> BN

<400> 286

ttgtgggcac cttactgagt 20
<210> 287

211> 20

<212> DNA

213> BN

<400> 287

cgaacacatc gctgacaact 20
<210> 288

211> 20

<212> DNA

213> FA

<400> 288

gttaacgttt ccactttacc 20
<210> 289

211> 20

<212> DNA

213> BN

<400> 289

ttcecegetga gectegteca 20
<210> 290

211> 20

<212> DNA
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213> FA

<400> 290

tatctaattt atcgtcttcce 20
<210> 291

211> 20

<212> DNA

213> BN

<400> 291

ttcggagecat cagtcgttga 20
<210> 292

211> 20

<212> DNA

213> BN

<400> 292

ttcaacgact gatgctccga 20
<210> 293

211> 20

<212> DNA

213> BN

<400> 293

catgcactct gtttgegaag 20
<210> 294

211> 19

<212> DNA

213> BN

<400> 294

ttctcccaga accaaacga 19
<210> 295

211> 20

<212> DNA

213> BN

<400> 295

gatgatgtct gcctegegee 20
<210> 296

211> 20

<212> DNA

213> HA

<400> 296

atgccccatce ttcaattgtce 20
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<210> 297

211> 20

<212> DNA

213> HA

<400> 297

tattcggeca tcaaaggage 20
<210> 298

211> 20

<212> DNA

213> BN

<400> 298

gactaagcct caactccaac 20
<210> 299

211> 20

<212> DNA

213> BN

<400> 299

tatacaagct attagctgeg 20
<210> 300

211> 20

<212> DNA

213> BN

<400> 300

gaactacatc gctgagcette 20
<210> 301

211> 20

<212> DNA

213> FA

<400> 301

gccatcctat tgtgagtttc 20
<210> 302

211> 20

<212> DNA

213> BN

<400> 302

tgtctccaat ttaactaacg 20
<210> 303

211> 20

<212> DNA
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213> FA
<400> 303

aaggaatagt
<210> 304
211> 20

<212> DNA
213> BN
<400> 304
aatggggcat
<210> 305

211> 20

<212> DNA
213> BN
<400> 305

ggtgaggtte
<210> 306
211> 20

<212> DNA
213> BN
<400> 306
gtgcagcaat
<210> 307

211> 20

<212> DNA
213> BN
<400> 307

aatcccggta
<210> 308
211> 20

<212> DNA
213> BN
<400> 308
ctcgagttge
<210> 309
211> 20

<212> DNA
213> BN
<400> 309
ggctcacggce

cacctccgta

tataacaacg

gtggtgtticg

cgtcgactac

tacaatcaaa

ttgacttacg

tattcggceccg

20

20

20

20

20

20

20
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<210> 310

211> 20

<212> DNA

213> HA

<400> 310

gcgtcteegt gacaattacc 20
<210> 311

211> 20

<212> DNA

213> BN

<400> 311

ccgacaggte cacgtagege 20
<210> 312

211> 20

<212> DNA

213> BN

<400> 312

cccacattta cgectatecet 20
<210> 313

211> 20

<212> DNA

213> BN

<400> 313

taacattaat agcagctcga 20
<210> 314

211> 20

<212> DNA

213> FA

<400> 314

gaccccagece acaacgacac 20
<210> 315

211> 20

<212> DNA

213> BN

<400> 315

ccccaccaaa tttgtccaat 20
<210> 316

211> 20

<212> DNA

201
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213> FA
<400> 316
gaggccctat
210> 317
211> 20
<212> DNA
213> BN
<400> 317
gttgcteegt
<210> 318
211> 20
<212> DNA
213> BN
<400> 318
ccatacttac
<210> 319
211> 20
<212> DNA
213> BN
<400> 319
tatggtgegt
<210> 320
211> 20
<212> DNA
213> BN
<400> 320
cccgacgget
<210> 321
211> 20
<212> DNA
213> BN
<400> 321
tcggtgcage
<210> 322
211> 20
<212> DNA
213> BN
<400> 322

aactattcat

tggacaaatt

gccacatctg

tccgecagagce

tctacagcga

ctgcagttaa

tccacgactc

gctaccggge

20

20

20

20

20

20

20

202
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<210> 323

211> 20

<212> DNA

213> HA

<400> 323

cgtggtgecag cttegtgeee 20
<210> 324

211> 20

<212> DNA

213> BN

<400> 324

agatgcctca acttggagee 20
<210> 325

211> 20

<212> DNA

213> BN

<400> 325

tttgagttge attgtgaacg 20
<210> 326

211> 20

<212> DNA

213> BN

<400> 326

attcgctgta tgaaggaaga 20
<210> 327

211> 20

<212> DNA

213> FA

<400> 327

ttcctacaca atgegttgee 20
<210> 328

211> 20

<212> DNA

213> BN

<400> 328

gatattggca taagcctcce 20
<210> 329

211> 20

<212> DNA
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213> FA
<400> 329
tcaactgcga
<210> 330
211> 20
<212> DNA
213> BN
<400> 330
tcgtatgtge
<210> 331
211> 20
<212> DNA
213> BN
<400> 331
gagtgaatca
<210> 332
211> 20
<212> DNA
213> BN
<400> 332
tatggcccga
<210> 333
211> 20
<212> DNA
213> BN
<400> 333
gtaaccgtgt
<210> 334
211> 20
<212> DNA
213> BN
<400> 334
atactcgata
<210> 335
211> 20
<212> DNA
213> BN
<400> 335

catcagatct

ccagttcagc

cctcgtcaga

gaccttcaac

gtacaagaac

atagatgagc

gttgaattct

ttcaggtata

20

20

20

20

20

20

20

204
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<210> 336

211> 20

<212> DNA

213> HA

<400> 336

actcacgctg gatagcctce 20
<210> 337

211> 20

<212> DNA

213> BN

<400> 337

gagtagcgeg agcacagceta 20
<210> 338

211> 20

<212> DNA

213> BN

<400> 338

cagtaagtca acttcaatgt 20
<210> 339

211> 20

<212> DNA

213> BN

<400> 339

ggttgttgca agattgaccc 20
<210> 340

211> 20

<212> DNA

213> FA

<400> 340

gaggaactct aagtatccce 20
<210> 341

211> 20

<212> DNA

213> BN

<400> 341

tctggttgee ttggtaggat 20
<210> 342

211> 20

<212> DNA

205
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213> A
<400> 342
cgcagccaca
<210> 343
<211> 20
<212> DNA
213> A
<400> 343
ggagctgggt
<210> 344
<211> 20
<212> DNA
213> A
<400> 344
cccgaacagece
<210> 345
<211> 20
<212> DNA
213> HA
<400> 345
ctcttacctg
<210> 346
<211> 20
<212> DNA
213> A
<400> 346
aatgcctceg
<210> 347
<211> 20
<212> DNA
213> A
<400> 347
tggcattgge
<210> 348
<211> 20
<212> DNA
213> A
<400> 348

cgactacttc

agttcgtgece

ggccgcecatat

aggtcgttaa

taccataacc

cttatgttgce

cacgaagaaa

ggtagtatgce

20

20

20

20

20

20

20

206
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<210> 349

211> 20

<212> DNA

213> &

A

<400> 349

cagcatac
<210> 35

211> 20

ta ccgaagtagt 20
0

<212> DNA

213> #
<400> 35
gtgtttgt
<210> 35
<211> 43

A

0

gt acatcaactc 20
1

<212> DNA

213> &
<400> 35

A
1

tgacttccag agagcaatat ggctggttcc ccaacatgec tca 43

<210> 35
211> 17

2

<212> DNA

Q213> &
<400> 35
tgacttcce
<210> 35
211> 96

A
2

ag agagcaa 17
3
9

<212> PRT

Q213> &
<400> 35
Met Asp

1

Tyr Lys

Gly Ile

Ser Gln

50
Ala Gln
65

N
3
Tyr Lys Asp His Asp Gly Asp Tyr Lys
5 10
Asp Asp Asp Asp Lys Met Ala Pro Lys
20 25
His Gly Val Pro Ala Ala Val Asp Leu
35 40
Gln Gln Gln Glu Lys Ile Lys Pro Lys
55
His His Glu Ala Leu Val Gly His Gly
70 75

207

Asp His Asp Ile
15
Lys Lys Arg Lys
30
Arg Thr Leu Gly
45

Val Arg Ser Thr
60

Phe Thr His Ala

Asp

Val

Tyr

Val

His
80
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Ile

Lys

Ile

Leu

Thr

145

Glu

Leu

Gln

His

Gly

225

Gln

Asp

Leu

Ser

Pro

305

Ile

Leu

Val

Gln

Gln

Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
Asn
290
Val
Ala
Leu
Ala
Arg

370
Val

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

Leu

Val

Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
Asn
Val
340
Ala

Leu

Ala

Ser
85

Met
Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Gly
325
Leu
Ser

Pro

Ile

Gln

Ile

Lys

Gly

Lys

150

Trp

Val

Val

Glu

Glu

230

Thr

Ala

Gly

Lys

Ala

310

Gly

Cys

His

Val

Ala

His
Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu

375

Ser

Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360

Cys

His

Ala Ala Leu

Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln

Asp

208

90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys

Ala

Gly

Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His

Gly

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

380
Lys

Thr

Thr

Ala

125

Leu

Val

Ala

Asn

Leu

205

Ser

Pro

Ile

Leu

Val

285

Gln

Gln

Thr

Pro

Leu

365

Leu

Gln

Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu

Thr

Ala

Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Tle
Leu
Ser
255
Pro
Tle
Leu
Val
Gln
335
Gln
Thr

Pro

Leu

Val

Ala

Ala

Asp

Val

160

Asn

Lys

Ala

Gly

Cys

240

His

Val

Ala

Leu

Ala

320

Arg

Val

Val

Glu

Glu
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385
Thr

Pro
Leu
Leu
Gln
465
His
Gly
Gln
Asn
Leu
545
Ser
Pro
Tle
Leu
Val
625
Gln
Gln

Thr

Pro

Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
Asn
Val
Ala
Leu
610
Ala
Arg
Val

Val

Glu
690

Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Tle
Leu
Ser
595
Pro
Tle
Leu
Val
Gln

675
Gln

Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660

Arg

Val

Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Asn
Leu
Ser
Pro
645
Tle

Leu

Val

390
Leu

Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly
550
Lys
Ala
Gly
Cys
His
630
Val
Ala

Leu

Ala

Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Asp
Leu
Ser

Pro

Ile
695

Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val

680
Ala

Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Tle
665

Leu

Ser

209

Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly

Cys

Asn

395
Gln

Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
55h
Thr
Pro
Leu
Leu
Gln
635
His
Gly

Gln

Ile

Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys

Ala

Gly
700

His
Gly
Gln
445
Asn
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His

685
Gly

Gly
Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670

Gly

Arg

Leu
415
Gln
His
Gly
Gln
Tle
495
Leu
Ser
Pro
Tle
Leu
575
Val
Gln
Gln
Thr
Pro
655
Leu

Leu

Pro

400
Thr

Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu

Thr

Ala
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Leu Glu Ser

705
Ala

Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu
865
Gln
Pro
Lys
Cys
Met

945

Asn

Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850
Pro
Thr
Ser
Gly
Asn
930

Ile

Asn

Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly
Tle
Arg
Ser
Asn
915
Gly

Lys

Gly

<210> 354

211> 17

<212> DNA
213> BN
<400> 354

Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val
Gly
Asn
Val
900
Tyr
Ala

Ala

Glu

Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro
Tle
Gln
Lys
885
Thr
Lys
Val

Gly

Ile
965

Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala
870
His
Glu
Ala
Leu
Thr

950

Asn

Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855
Asp
Ile
Phe
Gln
Ser
935

Leu

Phe

Leu
Val
Lys
Tle
760
Ser
Val
Gln
Tyr
Ala
840
Thr
Glu
Asn
Lys
Leu
920
Val

Thr

Arg

Ser Arg Pro

Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Tle
Lys
Met
Pro
Phe
905
Thr
Glu

Leu

Ser

210

Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala
Gln
Asn
890
Leu
Arg

Glu

Glu

715
Ala

Pro

Arg

Glu

Glu

795

Ile

Arg

Thr

Tyr

Arg

875

Glu

Phe

Leu

Leu

Glu
955

Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr
Trp
Val
Asn
Leu

940
Val

Pro
Leu
Ala
Ser
765
Lys
Ile
Glu
Lys
Gly
845
Gly
Val
Trp
Ser
His
925

Ile

Arg

Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly
Glu
Lys
Gly
910
Tle

Gly

Arg

Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val
895
His
Thr

Gly

Lys

Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn
880
Tyr
Phe
Asn

Glu

Phe
960
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aacatgcctc accctca 17
<210> 355
211> 969
<212> PRT
213> BN
<400> 355
Met Asp Tyr

1

Tyr Lys Asp

Gly
Ser
Ala
65

Tle
Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225

Gln

Asn

Ile
Gln
50

Gln
Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys

Ala

Gly

His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His

Gly

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala

Gly

Lys

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu

245
Gln

His
Asp
Pro
Glu
Ala
70

Gln
Ile
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230

Thr

Ala

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Ile
Arg
Val
Gln
Gln
215
Thr

Pro

Leu

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val

Glu

Glu

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Ile
185
Leu
Val
Gln
Gln

Thr

211

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val

250
Val

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Ile
Leu
235

Val

Gln

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
Asn
Val
Ala
220
Leu

Ala

Arg

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Asn
Leu
205
Ser
Pro

Ile

Leu

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val

Ala

Leu

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Tle
Leu
Ser

255

Pro

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240

Asn

Val
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Leu Cys Gln

Ser
Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Asp
Leu

545

Ser

Asn
290
Val
Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530

Cys

Asn

275

Asn
Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly

Gln

Ile

260
Ala

Gly
Cys
Asn
Val
340
Ala
Leu
Ala
Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys

Ala

Gly

His
Gly
Gln
Asn
325
Leu
Ser
Pro
Tle
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His

Gly
565

Gly
Lys
Ala
310
Gly
Cys
Asn
Val
Ala
390
Leu
Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly

550
Lys

Leu
Gln
295
His
Gly
Gln
Gly
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535

Leu

Gln

Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
Asn
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu

Thr

Ala

265

Pro
Leu
Leu
Gln
His
345
Gly
Gln
Asn
Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr

Pro

Leu

212

Glu
Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val

Glu

Glu
570

Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln

555
Thr

Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540

Val

Val

Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Asn
Leu
Ser
Pro
Tle
525
Leu

Val

Gln

270
Ala

Arg
Val
Val
Glu
350
Glu
Thr
Ala
Gly
Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu

Ala

Arg

Tle
Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415
Gln
His
Gly
Gln
Asn
495
Leu
Ser
Pro

Ile

Leu
575

Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
His
Val
Ala

560
Leu



CN 111373031 A

.1l

%=

127/209 7

Pro
Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu

865
Gln

Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850

Pro

Thr

Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly

Ile

Arg

Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg
Val
Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val

Gly

Asn

Gln

Gly

Leu

Ser

Pro

645

Ile

Leu

Val

Val

Asp

725

Ala

Asn

Leu

Leu

Asn

805

Met

Pro

Ile

Gln

Lys

Ala
Gly
Cys
Asn
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala

870
His

His
Gly
Gln
615
Asn
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855

Asp

Ile

Gly
Lys
600
Ala
Gly
Cys
Asn
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840
Thr

Glu

Asn

Leu
585
Gln
His
Gly
Gln
Gly
665
Leu
Ser
Ser
Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Tle
Lys
Met

Pro

213

Thr

Ala

Gly

Lys

Ala

650

Gly

Cys

Asn

Arg

Leu

730

Leu

Glu

Leu

His

Arg

810

Tyr

Tyr

Ala

Gln

Asn

Pro
Leu
Leu
Gln
635
His
Gly
Gln
Gly
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr
Tyr
Arg

875
Glu

Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860

Tyr

Trp

Gln
Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly

Val

Trp

Val
590
Val
Glu
Glu
Thr
Ala
670
Gly
Arg
Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly

Glu

Lys

Val

Gln

Gln

Thr

Pro

655

Leu

Leu

Pro

Leu

Gly

735

Ala

Arg

Ser

Leu

Lys

815

Leu

Pro

Tyr

Glu

Val

Ala
Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn

880
Tyr
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885 890 895
Pro Ser Ser Val Thr Glu Phe Lys Phe Leu Phe Val Ser Gly His Phe
900 905 910
Lys Gly Asn Tyr Lys Ala Gln Leu Thr Arg Leu Asn His Ile Thr Asn
915 920 925
Cys Asn Gly Ala Val Leu Ser Val Glu Glu Leu Leu Ile Gly Gly Glu
930 935 940
Met Ile Lys Ala Gly Thr Leu Thr Leu Glu Glu Val Arg Arg Lys Phe
945 950 955 960
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 356
211> 49
<212> DNA
213> A
<400> 356
ttccagagag caatatggct ggttccccaa catgcctcac cctcatcta 49
<210> 357
211> 17
<212> DNA
213> A
<400> 357
ttccagagag caatatg 17
<210> 358
<211> 969
<212> PRT
213> A
<400> 358
Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15
Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30
Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45
Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60
Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80
Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val

214
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Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225
Gln
Asp
Leu
Ser
Pro
305
Tle
Leu
Val

Gln

Gln
385

Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
Asn
290
Val
Ala
Leu
Ala
Arg

370
Val

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

Leu

Val

Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
Asn
Val
340
Ala

Leu

Ala

85
Met

Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Asn
325
Leu
Ser

Pro

Ile

Ile
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr
Ala
Gly
Lys
Ala
310
Gly
Cys
Asn

Val

Ala
390

Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Tle
Leu

375

Ser

Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360

Cys

Asn

Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly

Gln

Asn

215

90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys

Ala

Gly

Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His

Gly
395

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

380
Lys

Thr
Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro
Tle
Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365

Leu

Gln

His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
His
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu

Thr

Ala

95
Glu

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

Pro

Leu

Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
His
Val
Ala
Leu
Ala
320
Arg
Val
Val

Glu

Glu
400
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Thr

Pro

Leu

Leu

Gln

465

His

Gly

Gln

Ile

Leu

545

Ser

Pro

Ile

Leu

Val

625

Gln

Gln

Thr

Pro

Leu

Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
Asn
Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu

690
Glu

Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Tle
Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675

Gln

Ser

Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg

Val

Ile

Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Gly
Leu
Ser
Pro
645
Tle
Leu

Val

Val

Leu

Ala

Arg

Val

Val

470

Glu

Glu

Thr

Ala

Gly

550

Lys

Ala

Gly

Cys

Asn

630

Val

Ala

Leu

Ala

Ala

Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Tle
Leu
Ser
Pro
Tle

695
Gln

Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val
680

Ala

Leu

Leu Cys Gln

Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Gly
665
Leu
Ser

Ser

216

410

Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly
Cys

Asn

Arg

Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
555
Thr
Pro
Leu
Leu
Gln
635
His
Gly
Gln

Asn

Pro

Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly

700
Asp

His
Gly
Gln
445
Asn
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His
685

Gly

Pro

Gly
Lys
430
Ala
Gly
Cys
His
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670
Gly

Arg

Ala

Leu
415
Gln
His
Gly
Gln
Asp
495
Leu
Ser
Pro
Tle
Leu
57h
Val
Gln
Gln
Thr
Pro
655
Leu
Leu

Pro

Leu

Thr

Ala

Gly

Lys

Ala

480

Gly

Cys

Asn

Val

Ala

560

Leu

Ala

Arg

Val

Val

640

Glu

Glu

Thr

Ala

Ala
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705 710
Ala Leu Thr Asn Asp His Leu Val Ala
725
Pro Ala Leu Asp Ala Val Lys Lys Gly
740 745
Ile Lys Arg Thr Asn Arg Arg Ile Pro
755 760
Ala Gly Ser Gln Leu Val Lys Ser Glu
770 775
Leu Arg His Lys Leu Lys Tyr Val Pro
785 790
Glu Ile Ala Arg Asn Ser Thr Gln Asp
805
Met Glu Phe Phe Met Lys Val Tyr Gly
820 825
Gly Ser Arg Lys Pro Asp Gly Ala Ile
835 840
Asp Tyr Gly Val Ile Val Asp Thr Lys
850 855
Leu Pro Ile Gly GIn Ala Asp Glu Met
865 870
Gln Thr Arg Asn Lys His Ile Asn Pro
885
Pro Ser Ser Val Thr Glu Phe Lys Phe
900 905
Lys Gly Asn Tyr Lys Ala Gln Leu Thr
915 920
Cys Asn Gly Ala Val Leu Ser Val Glu
930 935
Met Ile Lys Ala Gly Thr Leu Thr Leu
945 950
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 359
211> 17
<212> DNA
213> A
<400> 359

tgcctcacce tcatcta 17

217

Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala
Gln
Asn
890
Leu
Arg

Glu

Glu

715
Ala

Pro

Arg

Glu

Glu

795

Ile

Arg

Thr

Tyr

875

Glu

Phe

Leu

Leu

Glu
955

Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr
Trp
Val
Asn
Leu

940
Val

Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly
Val
Trp
Ser
His
925

Ile

Arg

Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly
Glu
Lys
Gly
910
Tle

Gly

Arg

Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val
895
His
Thr

Gly

Lys

720
Arg

Leu

Val

Glu

Ile

800

Val

Gly

Ile

Asn

Asn

880

Tyr

Phe

Asn

Glu

Phe
960
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<210> 360
<211> 969
<212> PRT
213> A
<400> 360

Met Asp
1

Tyr Lys

Gly Ile

Ser Gln
50

Ala GlIn

65

Ile Val

Lys Tyr

Tle Val

Leu Leu
130

Thr Gly

145

Glu Ala

Leu Thr
Gln Ala
His Gly

210
Gly Lys
225

Gln Ala

Ile Gly

Tyr
Asp
His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His

Gly

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala

Gly

Lys
260

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu

245
Gln

His
Asp
Pro
Glu
Ala
70

Gln
Tle
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230

Thr

Ala

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr

Pro

Leu

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val

Glu

Glu

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln

Gln

Thr
265

218

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val

250
Val

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235

Val

Gln

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
Asn
Val
Ala
220
Leu

Ala

Arg

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Tle
Leu
205
Ser
Pro

Ile

Leu

Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val

Ala

Leu
270

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Asn
Leu
Ser

255

Pro

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240

Asn

Val
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Leu Cys Gln

Ser
Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Asn
Leu
545

Ser

Pro

Asn
290
Val
Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys

Asn

Val

275
Gly

Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln

Ile

Leu

Ala

Gly

Cys

Asn

Val

340

Ala

Leu

Ala

Arg

Val

420

Val

Glu

Glu

Thr

Ala

500

Gly

Lys

Ala

Gly

Cys

His
Gly
Gln
Asn
325
Leu
Ser
Pro
Tle
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly

565
Gln

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

Lys

Ala

Leu
Gln
295
His
Gly
Gln
Tle
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu

Gln

His

Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
Asn
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr

Ala

Gly

Pro Glu Gln

Leu

Leu

Gln

His

345

Gly

Gln

Asn

Leu

Ser

425

Pro

Ile

Leu

Val

Gln

505

Gln

Thr

Pro

Leu

Leu

219

Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu

570
Thr

Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Asn
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
555

Thr

Pro

Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val

Val

Glu

Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Asn
Leu
Ser
Pro
Tle
525
Leu
Val

Gln

Gln

Ala

Arg

Val

Val

Glu

350

Glu

Thr

Ala

Gly

Lys

430

Ala

Gly

Cys

Asn

Val

510

Ala

Leu

Ala

Arg

Val

Tle
Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415
Gln
His
Gly
Gln
Gly
495
Leu
Ser
Pro
Tle
Leu

575
Val

Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560

Leu

Ala
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Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu

865
Gln

Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850

Pro

Thr

Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly

Ile

Arg

580

Asn
Val
Ala
Leu
Ala
660
Arg
Val
Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val

Gly

Asn

Asn
Leu
Ser
Pro
645
Tle
Leu
Val
Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro
Tle

Gln

Lys
885

Gly
Cys
Asn
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala

870
His

Gly
Gln
615
Asn
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855

Asp

Ile

Lys
600
Ala
Gly
Cys
His
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840
Thr

Glu

Asn

585
Gln

His
Gly
Gln
Asp
665
Leu
Ser
Ser
Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Ile
Lys

Met

Pro

220

Ala
Gly
Lys
Ala
650
Gly
Cys
Asn
Arg
Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala

Gln

Asn
890

Leu
Leu
Gln
635
His
Gly
Gln
Tle
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr
Tyr
Arg

875
Glu

Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860

Tyr

Trp

Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly

Val

Trp

590
Val

Glu
Glu
Thr
Ala
670
Gly
Arg
Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly

Glu

Lys

Gln
Gln
Thr
Pro
655
Leu
Leu
Pro
Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr

Glu

Val
895

Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn

880
Tyr
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Pro Ser Ser Val Thr Glu Phe Lys Phe Leu Phe Val Ser Gly His Phe
900 905 910
Lys Gly Asn Tyr Lys Ala Gln Leu Thr Arg Leu Asn His Ile Thr Asn
915 920 925
Cys Asn Gly Ala Val Leu Ser Val Glu Glu Leu Leu Ile Gly Gly Glu
930 935 940
Met Ile Lys Ala Gly Thr Leu Thr Leu Glu Glu Val Arg Arg Lys Phe
945 950 955 960
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 361
211> 49
<212> DNA
213> A
<400> 361
ttgactctat tgtctggacc ttcaacacaa cccctcttgt caccataca 49
<210> 362
211> 17
<212> DNA
213> A
<400> 362
ttgactctat tgtctgg 17
<210> 363
<211> 969
<212> PRT
213> A
<400> 363
Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15
Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30
Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45
Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60
Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80
Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

221
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Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225
Gln
Tle
Leu
Ser
Pro
305
Tle
Leu
Val
Gln
Gln

385
Thr

Tyr

Val

Leu

130

Gly

Ala

Thr

Ala

Gly

210

Lys

Ala

Gly

Cys

His

290

Val

Ala

Leu

Ala

370

Val

Val

Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His
Gly
Gln
275
Asp
Leu
Ser
Pro
Tle
355
Leu

Val

Gln

Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
Asn
Val
340
Ala
Leu

Ala

Arg

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu

245

Gln

His

Gly

Gln

Gly

325

Leu

Ser

Pro

Ile

Leu

Ile
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr
Ala
Gly
Lys
Ala
310
Gly
Cys
His
Val
Ala

390
Leu

Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu
375

Ser

Pro

Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys

Asn

Val

Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln
Gly

Leu

222

Pro

Gly

Gly

Arg

Leu

170

Ala

Leu

Ala

Arg

Val

250

Val

Glu

Glu

Thr

Ala

330

Gly

Lys

Ala

Gly

Cys

Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly

395
Gln

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

Lys

Ala

Thr
Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro
Tle
Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu

Gln

His

His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu
Thr

Ala

Gly

Glu

Glu

Leu

Ala

Leu

175

Gly

Gln

Asn

Leu

Ser

255

Pro

Ile

Leu

Val

Gln

335

Gln

Thr

Pro

Leu

Leu

Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
Asn
Val
Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu

400
Thr
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Pro Glu Gln

Leu
Leu
Gln
465
His
Gly
Gln
Asn
Leu
545
Ser
Pro
Tle
Leu
Val
625
Gln
Gln
Thr

Pro

Leu
705

Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
Asn
Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu

690
Glu

Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Gly
Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675

Gln

Ser

Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
His
Val
Ala
Leu
Ala
660
Arg

Val

Ile

405
Val

Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Asp
Leu
Ser
Pro
645
Tle
Leu

Val

Val

Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly
550
Lys
Ala
Gly
Cys
Asn
630
Val
Ala
Leu

Ala

Ala
710

Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Gly
Leu
Ser
Pro
Tle

695
Gln

Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val
680

Ala

Leu

Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Asn
665
Leu

Ser

Ser

223

410

Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly

Cys

Asn

Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
555
Thr
Pro
Leu
Leu
Gln
635
His
Gly
Gln

Asn

Pro
715

Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly

700
Asp

Gly
Gln
445
Gly
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His
685

Gly

Pro

Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670
Gly

Arg

Ala

415
Gln

His
Gly
Gln
Gly
495
Leu
Ser
Pro
Tle
Leu
57h
Val
Gln
Gln
Thr
Pro
655
Leu
Leu

Pro

Leu

Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu
Thr

Ala

Ala
720
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Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala

725
Pro Ala Leu Asp Ala Val Lys Lys Gly
740 745
Ile Lys Arg Thr Asn Arg Arg Ile Pro
755 760
Ala Gly Ser Gln Leu Val Lys Ser Glu
770 775
Leu Arg His Lys Leu Lys Tyr Val Pro
785 790
Glu Ile Ala Arg Asn Ser Thr Gln Asp
805
Met Glu Phe Phe Met Lys Val Tyr Gly
820 825
Gly Ser Arg Lys Pro Asp Gly Ala Ile
835 840
Asp Tyr Gly Val Ile Val Asp Thr Lys
850 855
Leu Pro Ile Gly GIn Ala Asp Glu Met
865 870
Gln Thr Arg Asn Lys His Ile Asn Pro
885
Pro Ser Ser Val Thr Glu Phe Lys Phe
900 905
Lys Gly Asn Tyr Lys Ala Gln Leu Thr
915 920
Cys Asn Gly Ala Val Leu Ser Val Glu
930 935
Met Ile Lys Ala Gly Thr Leu Thr Leu
945 950
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 364
211> 17
<212> DNA
213> FA
<400> 364
cctettgteca ccataca 17
<210> 365

224

730
Leu

Glu

Leu

His

Arg

810

Tyr

Tyr

Ala

Gln

Asn

890

Leu

Arg

Glu

Glu

Pro
Arg
Glu
Glu
795
Tle

Arg

Thr

Arg
875
Glu
Phe
Leu

Leu

Glu
955

Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr
Trp
Val
Asn
Leu

940
Val

Leu
Ala
Ser
765
Lys
Ile
Glu
Lys
Gly
845
Gly
Val
Trp
Ser
His
925

Ile

Arg

Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly
Glu
Lys
Gly
910
Ile

Gly

Arg

Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val
895
His
Thr

Gly

Lys

Arg

Leu

Val

Glu

Ile

800

Val

Gly

Ile

Asn

Asn

880

Tyr

Phe

Asn

Glu

Phe
960
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<211> 969
<212> PRT
213> A
<400> 365

Met Asp
1

Tyr Lys

Gly Ile

Ser Gln
50

Ala GlIn

65

Ile Val

Lys Tyr

Tle Val

Leu Leu
130

Thr Gly

145

Glu Ala

Leu Thr

Gln Ala

His Gly
210

Gly Lys

225

Gln Ala

Ile Gly

Leu Cys

Tyr
Asp
His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His
Gly

Gln

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys

260
Ala

Asp
Asp
Val
Gln
Glu
Ser
85

Met
Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245

Gln

His

His
Asp
Pro
Glu
Ala
70

Gln
Tle
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr

Ala

Gly

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Ile
Arg
Val
Gln
Gln
215
Thr
Pro

Leu

Leu

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu

Glu

Thr

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265

Pro

225

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250

Val

Glu

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Ile
Leu
235
Val

Gln

Gln

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
Asn
Val
Ala
220
Leu
Ala

Arg

Val

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Asn
Leu
205
Ser
Pro
Tle

Leu

Val

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val
Ala
Leu

270
Ala

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Gly
Leu
Ser
255

Pro

Ile

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
Asn

Val

Ala
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275

Ser Asn Gly

Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Tle
Leu
545

Ser

Pro

290
Val

Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys

Asn

Val

Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln

Ile

Leu

Gly
Cys
Asn
Val
340
Ala
Leu
Ala
Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala

Gly

Cys
580

Gly
Gln
Asn
325
Leu
Ser
Pro
Tle
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly

565
Gln

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

Lys

Ala

Gln
295
His
Gly
Gln
Asn
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu

Gln

His

280
Ala

Gly
Lys
Ala
Gly
360
Cys
Asn
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr

Ala

Gly

Leu
Leu
Gln
His
345
Gly
Gln
Gly
Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro

Leu

Leu
585

226

Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu

570
Thr

Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Asn
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
555

Thr

Pro

Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val

Val

Glu

285
Gln

Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Tle
Leu
Ser
Pro
Tle
525
Leu
Val

Gln

Gln

Arg
Val
Val
Glu
350
Glu
Thr
Ala
Gly
Lys
430
Ala
Gly
Cys
His
Val
510
Ala
Leu
Ala

Arg

Val
590

Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415
Gln
His
Gly
Gln
Asp
495
Leu
Ser
Pro
Tle
Leu

575
Val

Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560

Leu

Ala
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Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu
865

Gln

Pro

Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850
Pro

Thr

Ser

Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly
Tle

Arg

Ser

Asn

Val

Ala

Leu

Ala

660

Arg

Val

Ile

Asn

Asp

740

Thr

Gln

Lys

Arg

Phe

820

Lys

Val

Gly

Asn

Val

Asn
Leu
Ser
Pro
645
Tle
Leu
Val
Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro
Tle
Gln
Lys

885
Thr

Gly
Cys
Asn
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala
870
His

Glu

Gly
Gln
615
Ile
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855
Asp

Ile

Phe

Lys
600
Ala
Gly
Cys
Asn
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840
Thr
Glu

Asn

Lys

Gln Ala Leu

His

Gly

Gln

Asn

665

Leu

Ser

Ser

Ala

Gly

745

Pro

Glu

Pro

Asp

Gly

825

Ile

Lys

Met

Pro

Phe

227

Gly
Lys
Ala
650
Gly

Cys

Asn

Leu
730
Leu
Glu

Leu

His

Tyr

Ala

Gln

Asn

890
Leu

Leu
Gln
635
His
Gly
Gln
Asn
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr
Tyr
Arg
875

Glu

Phe

Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr

Trp

Val

Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly
Val

Trp

Ser

Val

Glu

Glu

Thr

Ala

670

Gly

Arg

Ala

Gly

Pro

750

His

Lys

Glu

Met

His

830

Ser

Gly

Glu

Lys

Gly

Gln
Gln
Thr
Pro
655
Leu
Leu
Pro
Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val

895
His

Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn
880

Tyr

Phe
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900

Lys Gly Asn Tyr

915

Cys Asn Gly Ala

930

Met Ile Lys Ala

945

Asn Asn Gly Glu

<210> 36
211> 49

6

<212> DNA

213> &
<400> 36

ttccetecca ggecagetcac agtgtgecac catggagttg gggecccta 49

<210> 36
211> 18

N
6

7

<212> DNA

213> &
<400> 36

A
7

Lys

Val

Gly

Ile
965

ttcceteeca ggeagete

<210> 36
211> 10
<212> PR
Q213> &
<400> 36
Met Asp

1

Tyr Lys

Gly Ile

Ser Gln
50

Ala Gln

65

Ile Val

Lys Tyr

8
03
T

A
8
Tyr

Asp
His
35

Gln
His
Ala

Gln

Lys
Asp
20

Gly
Gln
His
Leu

Asp

Asp

Asp

Val

Gln

Glu

Ser

85
Met

Ala
Leu
Thr

950

Asn

His
Asp
Pro
Glu
Ala
70

Gln

Ile

905

910

Gln Leu Thr Arg Leu Asn His Ile Thr Asn

920

925

Ser Val Glu Glu Leu Leu Ile Gly Gly Glu

935

940

Leu Thr Leu Glu Glu Val Arg Arg Lys Phe

Phe Arg Ser

Lys
Ala
Lys
55

Leu
His

Ala

Gly
Met
Ala
40

Tle
Val

Pro

Ala

Asp
Ala
25

Val
Lys
Gly

Ala

Leu

228

Tyr
10

Pro
Asp
Pro
His

Ala
90

Pro

955

Lys
Lys
Leu
Lys
Gly
75

Leu

Glu

Asp
Lys
Arg
Val
60

Phe

Gly

Ala

His
Lys
Thr
45

Arg
Thr

Thr

Thr

Arg
30

Leu
Ser
His
Val

His

Ile
15
Lys

Gly

Thr

Ala

Ala

95
Glu

960

Asp
Val
Tyr
Val
His
80

Val

Ala
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Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225
Gln
Asp
Leu
Ser
Pro
305
Tle
Leu
Val
Gln
Gln

385
Thr

Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
His
290
Val
Ala
Leu
Ala
Arg
370

Val

Val

Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His
Gly
Gln
275
Asp
Leu
Ser
Pro
Tle
355
Leu

Val

Gln

100
Val

Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
Asn
Val
340
Ala
Leu

Ala

Arg

Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Gly
325
Leu
Ser
Pro

Ile

Leu
405

Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr
Ala
Gly
Lys
Ala
310
Gly
Cys
His
Val
Ala

390
Leu

Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu
375

Ser

Pro

Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
His

Val

105

Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln

Asp

Leu

229

Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys
Ala

Gly

Cys
410

Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly

395
Gln

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

Lys

Ala

Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro
Tle
Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu

Gln

His

110
Leu

Gln
Thr
Pro
Gly
190
Cys
His
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu
Thr

Ala

Gly

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

Leu

Leu
415

Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
His
Val
Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu

400
Thr
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Pro Glu Gln

Leu
Leu
Gln
465
His
Gly
Gln
Asn
Leu
545
Ser
Pro
Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu

705
Leu

Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
His
Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu
690

Glu

Thr

Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Asp
Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln

Thr

Pro

Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg
Val

Val

Glu

Val

Gln

Gln

Thr

Pro

485

Leu

Leu

Gln

His

Gly

565

Gln

Ile

Leu

Ser

Pro

645

Ile

Leu

Val

Gln

Gln

Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly
550
Lys
Ala
Gly
Cys
Asn
630
Val
Ala
Leu
Ala
Arg

710
Val

Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Asn
Leu
Ser
Pro
Tle
695

Leu

Val

Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
His
Val
680
Ala

Leu

Ala

Ser His Asp

425

Pro

Ile

Leu

Val

Gln

505

Gln

Thr

Pro

Leu

Leu

585

Gln

His

Gly

Gln

Asp

665

Leu

Ser

Pro

Ile

230

Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly
Cys
Asn

Val

Ala

Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
55h
Thr
Pro
Leu
Leu
Gln
635
His
Gly
Gln
Gly
Leu

715

Ser

Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700

Cys

His

Gly
Gln
445
Tle
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His
685
Gly

Gln

Asp

Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670
Gly
Lys

Ala

Gly

Gln

His

Gly

Gln

Asn

495

Leu

Ser

Pro

Ile

Leu

075

Val

Gln

Gln

Thr

Pro

655

Leu

Leu

Gln

His

Gly

Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu
Thr
Ala
Gly

720
Arg
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Pro Ala Leu

Leu
Gly
Ala
785
Arg
Ser
Leu
Lys
Leu
865
Pro
Tyr
Glu
Val
His
945
Thr

Gly

Lys

Ala
Arg
770
Leu
Val
Glu
Tle
Val
850
Gly
Tle
Asn
Asn
Tyr
930
Phe
Asn

Glu

Phe

Ala
755
Pro
Tle
Ala
Leu
Glu
835
Met
Gly
Asp
Leu
Gln
915
Pro
Lys
Cys

Met

Asn
995

<210> 369

211> 17

<212> DNA
213> BN

Glu
740
Leu
Ala
Lys
Gly
Arg
820
Tle
Glu
Ser
Tyr
Pro
900
Thr
Ser
Gly
Asn
Tle

980

Asn

725

Ser
Thr
Leu
Arg
Ser
805
His
Ala
Phe
Arg
Gly
885
Tle
Arg
Ser
Asn
Gly
965

Lys

Gly

Ile
Asn
Asp
Thr
790
Gln
Lys
Arg
Phe
Lys
870
Val
Gly
Asn
Val
Tyr
950
Ala

Ala

Glu

Val
Asp
Ala
775
Asn
Leu
Leu
Asn
Met
855
Pro
Tle
Gln
Lys
Thr
935
Lys
Val

Gly

Ile

Ala
His
760
Val
Arg
Val
Lys
Ser
840
Lys
Asp
Val
Ala
His
920
Glu
Ala
Leu

Thr

Asn
1000

Gln
745
Leu
Lys
Arg
Lys
Tyr
825
Thr
Val
Gly
Asp
Asp
905
Ile
Phe
Gln
Ser
Leu

985
Phe

231

730
Leu

Val
Lys
Tle
Ser
810
Val
Gln
Tyr
Ala
Thr
890
Glu
Asn
Lys
Leu
Val
970

Thr

Arg

Ser
Ala
Gly
Pro
795
Glu
Pro
Asp
Gly
Tle
875
Lys
Met
Pro
Phe
Thr
955
Glu

Leu

Ser

Arg
Leu
Leu
780
Glu
Leu
His
Arg
Tyr
860
Tyr
Ala
Gln
Asn
Leu
940
Arg

Glu

Glu

Pro
Ala
765
Pro
Arg
Glu
Glu
Tle
845
Arg
Thr
Tyr
Arg
Glu
925
Phe
Leu

Leu

Glu

Asp
750
Cys
His
Thr
Glu
Tyr
830
Leu
Gly
Val
Ser
Tyr
910
Trp
Val
Asn

Leu

Val
990

735

Pro
Leu
Ala
Ser
Lys
815
Ile
Glu
Lys
Gly
Gly
895
Val
Trp
Ser
His
Ile

975
Arg

Ala
Gly
Pro
His
800
Lys
Glu
Met
His
Ser
880
Gly
Glu
Lys
Gly
Tle
960

Gly

Arg
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<400> 369
tggagttggg gececta 17
<210> 370
211> 969
212> PRT
213> BN
<400> 370
Met Asp Tyr

1
Tyr

Gly
Ser
Ala
65

Tle
Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly

225
Gln

Lys
Tle
Gln
50

Gln
Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210

Lys

Ala

Asp
His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu

Gln

His

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr

Ala

Gly

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu
245

His
Asp
Pro
Glu
Ala
70

Gln
Ile
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu

230
Thr

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215

Thr

Pro

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val

Val

Glu

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val

Gln

Gln

232

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala

Arg

Val
250

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Ile
Leu

235
Val

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
Asn
Val
Ala
220

Leu

Ala

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Tle
Leu
205
Ser

Pro

Ile

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn

Val

Ala

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Asn

Leu

Ser
255

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys

240

Asn
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Asn
Leu
Ser
Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Tle
Leu

545

Ser

Gly
Cys
Asn
290
Val
Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530

Cys

His

Gly
Gln
275
Asn
Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly

Gln

Asp

Lys
260
Ala
Gly
Cys
Asn
Val
340
Ala
Leu
Ala
Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys

Ala

Gly

Gln

His

Gly

Gln

Asn

325

Leu

Ser

Pro

Ile

Leu

405

Val

Gln

Gln

Thr

Pro

485

Leu

Leu

Gln

His

Gly

Ala
Gly
Lys
Ala
310
Gly
Cys
His
Val
Ala
390
Leu
Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly

550
Lys

Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535

Leu

Gln

Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
His
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu

Thr

Ala

Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln
Asp
Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro

Leu

233

Val

Glu

Glu

Thr

Ala

330

Gly

Lys

Ala

Gly

Cys

410

His

Val

Ala

Leu

Ala

490

Arg

Val

Val

Glu

Glu

Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Asp
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln

555
Thr

Arg
Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
His
460
Val
Ala
Leu
Ala
Arg
540

Val

Val

Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Asp
Leu
Ser
Pro
Tle
525
Leu

Val

Gln

Leu
270
Ala
Arg
Val
Val
Glu
350
Glu
Thr
Ala
Gly
Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu

Ala

Arg

Pro

Ile

Leu

Val

Gln

335

Gln

Thr

Pro

Leu

Leu

415

Gln

His

Gly

Gln

Ile

495

Leu

Ser

Pro

Ile

Leu

Val
Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala

560
Leu
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Pro Val Leu

Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly

Asp

Leu
865

Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr

850

Pro

Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835

Gly

Ile

Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg
Val
Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys

Val

Gly

565
Gln

Gly
Leu
Ser
Pro
645
Tle
Leu
Val
Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro

Ile

Gln

Ala
Gly
Cys
His
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp

Val

Ala
870

His
Gly
Gln
615
Asp
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp

855
Asp

Gly
Lys
600
Ala
Gly
Cys
His
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840

Thr

Glu

Leu
585
Gln
His
Gly
Gln
Asp
665
Leu
Ser
Ser
Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Tle

Lys

Met

234

570
Thr

Ala
Gly
Lys
Ala
650
Gly
Cys
Asn
Arg
Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr

Ala

Gln

Pro
Leu
Leu
Gln
635
His
Gly
Gln
Tle
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr

Tyr

Arg
875

Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser

860
Tyr

Gln
Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845

Gly

Val

Val
590
Val
Glu
Glu
Thr
Ala
670
Gly
Arg
Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser

Gly

Glu

575
Val

Gln
Gln
Thr
Pro
655
Leu
Leu
Pro
Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro

Tyr

Glu

Ala
Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle

Asn

Asn
880
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Gln Thr

Pro Ser

Lys Gly

Cys Asn

930
Met Ile
945

Asn Asn

<210> 37
211> 49

Arg
Ser
Asn
915
Gly
Lys

Gly

1

<212> DNA

213> &
<400> 37

A
1

Asn
Val
900
Tyr
Ala

Ala

Glu

Lys
885
Thr
Lys
Val

Gly

Ile
965

His Ile Asn

Glu Phe Lys

Ala Gln Leu
920
Leu Ser Val
935
Thr Leu Thr
950
Asn Phe Arg

Pro Asn Glu
890

Phe Leu Phe

905

Thr Arg Leu

Glu Glu Leu
Leu Glu Glu

955

Ser

Trp Trp Lys Val
895

Val Ser Gly His

910
Asn His Ile Thr
925

Leu Ile Gly Gly

940

Val Arg Arg Lys

ttcctectac tcaccatcag cctecetggtt atggtacagg taagagcaa 49

<210> 37
211> 17

2

<212> DNA

213> &
<400> 37

A
2

ttcctectac tcaccat 17

<210> 37
<211> 96
<212> PR
213> &
<400> 37

3
9
T

N
3

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys

1
Tyr Lys

Gly Ile

Ser Gln

50
Ala Gln
65

5

10

Asp Asp Asp Asp Lys Met Ala Pro Lys

20

25

His Gly Val Pro Ala Ala Val Asp Leu

35

40

Gln Gln Gln Glu Lys Ile Lys Pro Lys

95

His His Glu Ala Leu Val Gly His Gly

70

75

235

Asp His Asp Ile
15
Lys Lys Arg Lys
30
Arg Thr Leu Gly
45

Val Arg Ser Thr
60

Phe Thr His Ala

Tyr

Phe

Asn

Glu

Phe
960

Asp

Val

Tyr

Val

His
80
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Ile

Lys

Ile

Leu

Thr

145

Glu

Leu

Gln

His

Gly

225

Gln

Asp

Leu

Ser

Pro

305

Ile

Leu

Val

Gln

Gln

Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
Asn
290
Val
Ala
Leu
Ala
Arg

370
Val

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

Leu

Val

Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
His
Val
340
Ala

Leu

Ala

Ser
85

Met
Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Asp
325
Leu
Ser

Pro

Ile

Gln

Ile

Lys

Gly

Lys

150

Trp

Val

Val

Glu

Glu

230

Thr

Ala

Gly

Lys

Ala

310

Gly

Cys

His

Val

Ala

His
Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu

375

Ser

Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360

Cys

Asn

Ala Ala Leu

Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln

Gly

236

90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys

Ala

Gly

Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His

Gly

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

380
Lys

Thr
Thr
Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro
Tle
Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365

Leu

Gln

Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
His
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu

Thr

Ala

Ala
95

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

Pro

Leu

Val

Ala

Ala

Asp

Val

160

Asn

Lys

Ala

Gly

Cys

240

His

Val

Ala

Leu

Ala

320

Arg

Val

Val

Glu

Glu
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385
Thr

Pro
Leu
Leu
Gln
465
His
Gly
Gln
Asp
Leu
545
Ser
Pro
Tle
Leu
Val
625
Gln
Gln

Thr

Pro

Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
Asn
Val
Ala
Leu
610
Ala
Arg
Val

Val

Glu
690

Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Tle
Leu
Ser
595
Pro
Tle
Leu
Val
Gln

675
Gln

Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
His
Val
Ala
Leu
Ala
660

Arg

Val

Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Asp
Leu
Ser
Pro
645
Tle

Leu

Val

390
Leu

Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly
550
Lys
Ala
Gly
Cys
His
630
Val
Ala

Leu

Ala

Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Asp
Leu
Ser

Pro

Ile
695

Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val

680
Ala

Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Tle
665

Leu

Ser

237

Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly

Cys

Asn

395
Gln

Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
55h
Thr
Pro
Leu
Leu
Gln
635
His
Gly

Gln

Gly

Ala
Gly
Cys
His
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys

Ala

Gly
700

His
Gly
Gln
445
Asp
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His

685
Gly

Gly
Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670

Gly

Arg

Leu
415
Gln
His
Gly
Gln
Gly
495
Leu
Ser
Pro
Tle
Leu
575
Val
Gln
Gln
Thr
Pro
655
Leu

Leu

Pro

400
Thr

Ala
Gly
Lys
Ala
480
Gly
Cys
His
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu

Thr

Ala
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Leu Glu Ser

705
Ala

Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu
865
Gln
Pro
Lys
Cys
Met

945

Asn

Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850
Pro
Thr
Ser
Gly
Asn
930

Ile

Asn

Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly
Tle
Arg
Ser
Asn
915
Gly

Lys

Gly

<210> 374

211> 17

<212> DNA
213> BN
<400> 374

Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val
Gly
Asn
Val
900
Tyr
Ala

Ala

Glu

Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro
Tle
Gln
Lys
885
Thr
Lys
Val

Gly

Ile
965

Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala
870
His
Glu
Ala
Leu
Thr

950

Asn

Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855
Asp
Ile
Phe
Gln
Ser
935

Leu

Phe

Leu
Val
Lys
Tle
760
Ser
Val
Gln
Tyr
Ala
840
Thr
Glu
Asn
Lys
Leu
920
Val

Thr

Arg

Ser Arg Pro

Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Tle
Lys
Met
Pro
Phe
905
Thr
Glu

Leu

Ser

238

Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala
Gln
Asn
890
Leu
Arg

Glu

Glu

715
Ala

Pro

Arg

Glu

Glu

795

Ile

Arg

Thr

Tyr

Arg

875

Glu

Phe

Leu

Leu

Glu
955

Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr
Trp
Val
Asn
Leu

940
Val

Pro
Leu
Ala
Ser
765
Lys
Ile
Glu
Lys
Gly
845
Gly
Val
Trp
Ser
His
925

Ile

Arg

Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly
Glu
Lys
Gly
910
Tle

Gly

Arg

Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val
895
His
Thr

Gly

Lys

Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn
880
Tyr
Phe
Asn

Glu

Phe
960
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ggtacaggta agagcaa 17
<210> 375
211> 969
<212> PRT
213> BN
<400> 375
Met Asp Tyr

1

Tyr Lys Asp

Gly
Ser
Ala
65

Tle
Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225

Gln

Asp

Tle
Gln
50

Gln
Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys

Ala

Gly

His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His

Gly

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala

Gly

Lys

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu

245
Gln

His
Asp
Pro
Glu
Ala
70

Gln
Tle
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230

Thr

Ala

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr

Pro

Leu

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val

Glu

Glu

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln

Thr

239

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val

250
Val

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235

Val

Gln

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
Asn
Val
Ala
220
Leu

Ala

Arg

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro

Ile

Leu

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val

Ala

Leu

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Asn
Leu
Ser

255

Pro

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
His

Val
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Leu Cys Gln

Ser
Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Gly
Leu

545

Ser

Asn
290
Val
Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530

Cys

Asn

275
Gly

Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly

Gln

Asn

260
Ala

Gly
Cys
His
Val
340
Ala
Leu
Ala
Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys

Ala

Gly

His
Gly
Gln
Asp
325
Leu
Ser
Pro
Tle
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His

Gly
565

Gly
Lys
Ala
310
Gly
Cys
Asn
Val
Ala
390
Leu
Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly

550
Lys

Leu
Gln
295
His
Gly
Gln
Gly
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535

Leu

Gln

Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
Asn
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu

Thr

Ala

265

Pro
Leu
Leu
Gln
His
345
Gly
Gln
Gly
Leu
Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr

Pro

Leu

240

Glu
Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val

Glu

Glu
570

Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Tle
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln

555
Thr

Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
His
460
Val
Ala
Leu
Ala
Arg
540

Val

Val

Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Asp
Leu
Ser
Pro
Tle
525
Leu

Val

Gln

270
Ala

Arg
Val
Val
Glu
350
Glu
Thr
Ala
Gly
Lys
430
Ala
Gly
Cys
His
Val
510
Ala
Leu

Ala

Arg

Tle
Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415
Gln
His
Gly
Gln
Asp
495
Leu
Ser
Pro

Ile

Leu
575

Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala

560
Leu
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Pro
Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu

865
Gln

Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850

Pro

Thr

Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly

Ile

Arg

Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg
Val
Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val

Gly

Asn

Gln

Gly

Leu

Ser

Pro

645

Ile

Leu

Val

Val

Asp

725

Ala

Asn

Leu

Leu

Asn

805

Met

Pro

Ile

Gln

Lys

Ala
Gly
Cys
Asn
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala

870
His

His
Gly
Gln
615
Ile
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855

Asp

Ile

Gly
Lys
600
Ala
Gly
Cys
His
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840
Thr

Glu

Asn

Leu
585
Gln
His
Gly
Gln
Asp
665
Leu
Ser
Ser
Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Ile
Lys
Met

Pro

241

Thr

Ala

Gly

Lys

Ala

650

Gly

Cys

His

Arg

Leu

730

Leu

Glu

Leu

His

Arg

810

Tyr

Tyr

Ala

Gln

Asn

Pro
Leu
Leu
Gln
635
His
Gly
Gln
Asp
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr
Tyr
Arg

875
Glu

Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860

Tyr

Trp

Gln
Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly

Val

Trp

Val
590
Val
Glu
Glu
Thr
Ala
670
Gly
Arg
Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly

Glu

Lys

Val

Gln

Gln

Thr

Pro

655

Leu

Leu

Pro

Leu

Gly

735

Ala

Arg

Ser

Leu

Lys

815

Leu

Pro

Tyr

Glu

Val

Ala
Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn

880
Tyr



CN 111373031 A F o5 % 156/209 7
885 890 895
Pro Ser Ser Val Thr Glu Phe Lys Phe Leu Phe Val Ser Gly His Phe
900 905 910
Lys Gly Asn Tyr Lys Ala Gln Leu Thr Arg Leu Asn His Ile Thr Asn
915 920 925
Cys Asn Gly Ala Val Leu Ser Val Glu Glu Leu Leu Ile Gly Gly Glu
930 935 940
Met Ile Lys Ala Gly Thr Leu Thr Leu Glu Glu Val Arg Arg Lys Phe
945 950 955 960
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 376
211> 49
<212> DNA
213> A
<400> 376
ttgtcccaca gatatccaga accctgacce tgecgtgtac cagetgaga 49
210> 377
211> 17
<212> DNA
213> A
<400> 377
ttgtcccaca gatatce 17
<210> 378
<211> 969
<212> PRT
213> A
<400> 378
Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15
Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30
Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45
Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60
Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80
Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val

242
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157/209 7

Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225
Gln
Gly
Leu
Ser
Pro
305
Tle
Leu
Val

Gln

Gln
385

Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
His
290
Val
Ala
Leu
Ala
Arg

370
Val

Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His
Gly
Gln
275
Asp
Leu
Ser
Pro
Tle
355

Leu

Val

Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala
Gly
Lys
260
Ala
Gly
Cys
His
Val
340
Ala

Leu

Ala

85
Met

Gly
Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Asp
325
Leu
Ser

Pro

Ile

Ile
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr
Ala
Gly
Lys
Ala
310
Gly
Cys
His
Val

Ala
390

Ala
Gln
Glu
135
Tle
Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Asp
Leu

375

Ser

Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val
Glu
Glu
Thr
280
Ala
Gly
Lys
Ala
Gly
360

Cys

Asn

Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly

Gln

Ile

243

90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys

Ala

Gly

Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Tle
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His

Gly
395

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

380
Lys

Thr
Ala
125
Leu
Val
Ala
Gly
Leu
205
Ser
Pro
Tle
Leu
Val
285
Gln
Gln
Thr
Pro
Leu
365

Leu

Gln

His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu

Thr

Ala

95
Glu

Glu
Leu
Ala
Leu
175
Gly
Gln
Asn
Leu
Ser
255
Pro
Tle
Leu
Val
Gln
335
Gln
Thr

Pro

Leu

Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
Asn
Val
Ala
Leu
Ala
320
Arg
Val
Val

Glu

Glu
400
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.1l

%=
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Thr

Pro

Leu

Leu

Gln

465

His

Gly

Gln

Ile

Leu

545

Ser

Pro

Ile

Leu

Val

625

Gln

Gln

Thr

Pro

Leu

Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
Asn
Val
Ala
Leu
610
Ala
Arg
Val
Val
Glu

690
Glu

Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Gly
Leu
Ser
595
Pro
Tle
Leu
Val
Gln
675

Gln

Ser

Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg

Val

Ile

Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Tle
Leu
Ser
Pro
645
Tle
Leu

Val

Val

Leu

Ala

Arg

Val

Val

470

Glu

Glu

Thr

Ala

Gly

550

Lys

Ala

Gly

Cys

Asn

630

Val

Ala

Leu

Ala

Ala

Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Gly
Leu
Ser
Pro
Tle

695
Gln

Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
His
Val
680

Ala

Leu

Leu Cys Gln

Ser
425
Pro
Tle
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Asp
665
Leu
Ser

Ser

244

410
His

Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly
Cys
His

Arg

Asp
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
55h
Thr
Pro
Leu
Leu
Gln
635
His
Gly
Gln

Asp

Pro

Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val
Val
Glu
Glu
Thr
620
Ala
Gly
Lys
Ala
Gly

700
Asp

His
Gly
Gln
445
Tle
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His
685

Gly

Pro

Gly
Lys
430
Ala
Gly
Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670
Gly

Arg

Ala

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

Pro

Leu

Thr

Ala

Gly

Lys

Ala

480

Gly

Cys

Asn

Val

Ala

560

Leu

Ala

Arg

Val

Val

640

Glu

Glu

Thr

Ala

Ala



ON 111373031 A F 7%

159/209 1

705 710
Ala Leu Thr Asn Asp His Leu Val Ala
725
Pro Ala Leu Asp Ala Val Lys Lys Gly
740 745
Ile Lys Arg Thr Asn Arg Arg Ile Pro
755 760
Ala Gly Ser Gln Leu Val Lys Ser Glu
770 775
Leu Arg His Lys Leu Lys Tyr Val Pro
785 790
Glu Ile Ala Arg Asn Ser Thr Gln Asp
805
Met Glu Phe Phe Met Lys Val Tyr Gly
820 825
Gly Ser Arg Lys Pro Asp Gly Ala Ile
835 840
Asp Tyr Gly Val Ile Val Asp Thr Lys
850 855
Leu Pro Ile Gly GIn Ala Asp Glu Met
865 870
Gln Thr Arg Asn Lys His Ile Asn Pro
885
Pro Ser Ser Val Thr Glu Phe Lys Phe
900 905
Lys Gly Asn Tyr Lys Ala Gln Leu Thr
915 920
Cys Asn Gly Ala Val Leu Ser Val Glu
930 935
Met Ile Lys Ala Gly Thr Leu Thr Leu
945 950
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 379
211> 17
<212> DNA
213> A
<400> 379
ccgtgtacca gectgaga 17

245

Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala
Gln
Asn
890
Leu
Arg

Glu

Glu

715
Ala

Pro

Arg

Glu

Glu

795

Ile

Arg

Thr

Tyr

Arg

875

Glu

Phe

Leu

Leu

Glu
955

Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860
Tyr
Trp
Val
Asn
Leu

940
Val

Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly
Val
Trp
Ser
His
925

Ile

Arg

Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly
Glu
Lys
Gly
910
Tle

Gly

Arg

Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr
Glu
Val
895
His
Thr

Gly

Lys

720
Arg

Leu

Val

Glu

Ile

800

Val

Gly

Ile

Asn

Asn

880

Tyr

Phe

Asn

Glu

Phe
960



CN 111373031 A
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160/209 1L

<210> 380
<211> 969
<212> PRT
213> A
<400> 380
Met Asp Tyr

1
Tyr

Gly
Ser
Ala
65

Tle
Lys
Tle
Leu
Thr
145
Glu
Leu
Gln
His
Gly
225

Gln

Asp

Lys
Ile
Gln
50

Gln
Val
Tyr
Val
Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys

Ala

Gly

Asp
His
35

Gln
His
Ala
Gln
Gly
115
Thr
Gln
Val
Pro
Leu
195
Leu
Gln
His

Gly

Lys
Asp
20

Gly
Gln
His
Leu
Asp
100
Val
Val
Leu
His
Glu
180
Glu
Thr
Ala

Gly

Lys
260

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

165

Gln

Thr

Pro

Leu

Leu

245
Gln

His
Asp
Pro
Glu
Ala
70

Gln
Tle
Lys
Gly
Lys
150
Trp
Val
Val
Glu
Glu
230

Thr

Ala

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135
Ile
Arg
Val
Gln
Gln
215
Thr

Pro

Leu

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala
Asn
Ala
Arg
200
Val
Val

Glu

Glu

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg
Lys
Ala
Tle
185
Leu
Val
Gln

Gln

Thr
265

246

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly
Arg
Leu
170
Ala
Leu
Ala
Arg
Val

250
Val

Lys
Lys
Leu
Lys
Gly
75

Leu
Glu
Ala
Pro
Gly
155
Thr
Ser
Pro
Ile
Leu
235

Val

Gln

Asp
Lys
Arg
Val
60

Phe
Gly
Ala
Arg
Pro
140
Gly
Gly
His
Val
Ala
220
Leu

Ala

Arg

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu
Val
Ala
Asp
Leu
205
Ser
Pro

Ile

Leu

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln
Thr
Pro
Gly
190
Cys
Asn
Val

Ala

Leu
270

Tle
15

Lys
Gly
Thr
Ala
Ala
95

Glu
Glu
Leu
Ala
Leu
175
Gly
Gln
Gly
Leu
Ser

255

Pro

Asp
Val
Tyr
Val
His
80

Val
Ala
Ala
Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
His

Val
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161/209 7L

Leu Cys Gln

Ser
Pro
305
Tle
Leu
Val
Gln
Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Tle
Leu
545

Ser

Pro

Asn
290
Val
Ala
Leu
Ala
Arg
370
Val
Val
Glu
Glu
Thr
450
Ala
Gly
Lys
Ala
Gly
530
Cys
His

Val

275
Ile

Leu
Ser
Pro
Tle
355
Leu
Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln

Asp

Leu

Ala

Gly

Cys

Asn

Val

340

Ala

Leu

Ala

Arg

Val

420

Val

Glu

Glu

Thr

Ala

500

Gly

Lys

Ala

Gly

Cys

His
Gly
Gln
Asn
325
Leu
Ser
Pro
Tle
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly

565
Gln

Gly
Lys
Ala
310
Gly
Cys
His
Val
Ala
390
Leu
Ala
Arg
Val
Val
470
Glu
Glu
Thr
Ala
Gly
550

Lys

Ala

Leu
Gln
295
His
Gly
Gln
Asp
Leu
375
Ser
Pro
Tle
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu

Gln

His

Thr
280
Ala
Gly
Lys
Ala
Gly
360
Cys
Asn
Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr

Ala

Gly

Pro Glu Gln

Leu

Leu

Gln

His

345

Gly

Gln

Gly

Leu

Ser

425

Pro

Ile

Leu

Val

Gln

505

Gln

Thr

Pro

Leu

Leu

247

Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu

570
Thr

Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln
Asn
Leu
Ser
Pro
475
Tle
Leu
Val
Gln
Gln
555

Thr

Pro

Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala
Gly
Cys
Asn
460
Val
Ala
Leu
Ala
Arg
540
Val

Val

Glu

Val
285
Gln
Gln
Thr
Pro
Leu
365
Leu
Gln
His
Gly
Gln
445
Asn
Leu
Ser
Pro
Tle
525
Leu
Val

Gln

Gln

Ala

Arg

Val

Val

Glu

350

Glu

Thr

Ala

Gly

Lys

430

Ala

Gly

Cys

Asn

Val

510

Ala

Leu

Ala

Arg

Val

Tle
Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415
Gln
His
Gly
Gln
Gly
495
Leu
Ser
Pro
Tle
Leu

575
Val

Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
Asn
Val
Ala
560

Leu

Ala
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Tle
Leu
Val
625
Gln
Gln
Thr
Pro
Leu
705
Ala
Pro
Tle
Ala
Leu
785
Glu
Met
Gly
Asp
Leu

865
Gln

Ala
Leu
610
Ala
Arg
Val
Val
Glu
690
Glu
Leu
Ala
Lys
Gly
770
Arg
Tle
Glu
Ser
Tyr
850

Pro

Thr

Ser
595
Pro
Tle
Leu
Val
Gln
675
Gln
Ser
Thr
Leu
Arg
755
Ser
His
Ala
Phe
Arg
835
Gly

Ile

Arg

580

Asn
Val
Ala
Leu
Ala
660
Arg
Val
Ile
Asn
Asp
740
Thr
Gln
Lys
Arg
Phe
820
Lys
Val

Gly

Asn

Tle
Leu
Ser
Pro
645
Tle
Leu
Val
Val
Asp
725
Ala
Asn
Leu
Leu
Asn
805
Met
Pro
Tle

Gln

Lys
885

Gly
Cys
His
630
Val
Ala
Leu
Ala
Ala
710
His
Val
Arg
Val
Lys
790
Ser
Lys
Asp
Val
Ala

870
His

Gly
Gln
615
Asp
Leu
Ser
Pro
Ile
695
Gln
Leu
Lys
Arg
Lys
775
Tyr
Thr
Val
Gly
Asp
855

Asp

Ile

Lys
600
Ala
Gly
Cys
Asn
Val
680
Ala
Leu
Val
Lys
Ile
760
Ser
Val
Gln
Tyr
Ala
840
Thr

Glu

Asn

585
Gln

His
Gly
Gln
Asn
665
Leu
Ser
Ser
Ala
Gly
745
Pro
Glu
Pro
Asp
Gly
825
Tle
Lys

Met

Pro

248

Ala
Gly
Lys
Ala
650
Gly
Cys
Asn
Arg
Leu
730
Leu
Glu
Leu
His
Arg
810
Tyr
Tyr
Ala

Gln

Asn
890

Leu
Leu
Gln
635
His
Gly
Gln
Asn
Pro
715
Ala
Pro
Arg
Glu
Glu
795
Tle
Arg
Thr
Tyr
Arg

875
Glu

Glu
Thr
620
Ala
Gly
Lys
Ala
Gly
700
Asp
Cys
His
Thr
Glu
780
Tyr
Leu
Gly
Val
Ser
860

Tyr

Trp

Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Pro
Leu
Ala
Ser
765
Lys
Tle
Glu
Lys
Gly
845
Gly

Val

Trp

590
Val

Glu
Glu
Thr
Ala
670
Gly
Arg
Ala
Gly
Pro
750
His
Lys
Glu
Met
His
830
Ser
Gly

Glu

Lys

Gln
Gln
Thr
Pro
655
Leu
Leu
Pro
Leu
Gly
735
Ala
Arg
Ser
Leu
Lys
815
Leu
Pro
Tyr

Glu

Val
895

Arg
Val
Val
640
Glu
Glu
Thr
Ala
Ala
720
Arg
Leu
Val
Glu
Tle
800
Val
Gly
Tle
Asn
Asn

880
Tyr



N 111373031 A F 5 * 163/209 T

Pro Ser Ser Val Thr Glu Phe Lys Phe Leu Phe Val Ser Gly His Phe
900 905 910
Lys Gly Asn Tyr Lys Ala Gln Leu Thr Arg Leu Asn His Ile Thr Asn
915 920 925
Cys Asn Gly Ala Val Leu Ser Val Glu Glu Leu Leu Ile Gly Gly Glu
930 935 940
Met Ile Lys Ala Gly Thr Leu Thr Leu Glu Glu Val Arg Arg Lys Phe
945 950 955 960
Asn Asn Gly Glu Ile Asn Phe Arg Ser
965
<210> 381
211> 49
<212> DNA
213> A
<400> 381
ttctececccag ceetgetegt ggtgaccgaa ggggacaacg ccaccttca 49
<210> 382
<211> 936
<212> PRT
213> A
<400> 382
Met Gly Asp Pro Lys Lys Lys Arg Lys Val Ile Asp Tyr Pro Tyr Asp
1 5 10 15
Val Pro Asp Tyr Ala Ile Asp Ile Ala Asp Leu Arg Thr Leu Gly Tyr
20 25 30
Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
35 40 45
Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
50 55 60
Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
65 70 75 80
Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
85 90 95
Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
100 105 110
Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
115 120 125
Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
130 135 140

249
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Glu
145
Leu
Gln
His
Gly
Gln
225
Gly
Leu
Ser
Pro
Tle
305
Leu
Val
Gln
Gln
Thr
385
Pro
Leu

Leu

Gln

Ala

Thr

Ala

Gly

Lys

210

Ala

Gly

Cys

His

Val

290

Ala

Leu

Ala

Arg

Val

370

Val

Glu

Glu

Thr

Ala

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

435
Leu

His
Gln
Glu
180
Thr
Ala
Gly
Lys
Ala
260
Gly
Cys
His
Val
Ala
340
Leu
Ala
Arg
Val
Val
420

Gln

Glu

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

Gln

Thr

Trp
150
Val
Val
Glu
Glu
Thr
230
Ala
Gly
Lys
Ala
Gly
310
Cys
His
Val
Ala
Leu
390
Ala
Ala

Val

Val

Arg

Val

Gln

Gln

Thr

215

Pro

Leu

Leu

Gln

His

295

Gly

Gln

Asp

Leu

Ser

375

Pro

Ile

Leu

Val

Gln

Asn
Ala
Arg
Val
200
Val
Gln
Glu
Thr
Ala
280
Gly
Lys
Ala
Gly
Cys
360
His
Val
Ala
Leu
Ala

440
Arg

Ala Leu Thr

Tle
Leu
185
Val
Gln
Gln
Thr
Pro
265
Leu
Leu
Gln
His
Gly
345
Gln
Asp
Leu
Ser
Pro
425
Tle

Leu

250

Ala
170
Leu
Ala
Arg
Val
Val
250
Glu
Glu
Thr
Ala
Gly
330
Lys
Ala
Gly
Cys
Asn
410
Val

Ala

Leu

155

Ser
Pro
Tle
Leu
Val
235
Gln
Gln
Thr
Pro
Leu
315
Leu
Gln
His
Gly
Gln
395
Tle
Leu

Ser

Pro

Gly

Asn

Val

Ala

Leu

220

Ala

Arg

Val

Val

Glu

300

Glu

Thr

Ala

Gly

Lys

380

Ala

Gly

Cys

Asn

Val

Ala
Gly
Leu
Ser
205
Pro
Tle
Leu
Val
Gln
285
Gln
Thr
Pro
Leu
Leu
365
Gln
His
Gly
Gln
Asn

445
Leu

Pro
Gly
Cys
190
His
Val
Ala
Leu
Ala
270
Arg
Val
Val
Glu
Glu
350
Thr
Ala
Gly
Lys
Ala
430

Gly

Cys

Leu
Gly
175
Gln
Asp
Leu
Ser
Pro
255
Tle
Leu
Val
Gln
Gln
335
Thr
Pro
Leu
Leu
Gln
415
His
Gly

Gln

Asn
160
Lys
Ala
Gly
Cys
Asn
240
Val
Ala
Leu
Ala
Arg
320
Val
Val
Glu
Glu
Thr
400
Ala
Gly

Lys

Ala
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His
465
Gly
Gln
Asp
Leu
Ser
545
Pro
Tle
Leu
Val
Gln
625
Gln
Thr
Pro
Leu
Ala
705
Pro

Ser

His

450
Gly

Lys
Ala
Gly
Cys
530
His
Val
Ala
Leu
Ala
610
Arg
Val
Val
Gln
Glu
690
Leu
Ala

Gln

Lys

Leu
Gln
His
Gly
515
Gln
Asp
Leu
Ser
Pro
595
Tle
Leu
Val
Gln
Gln
675
Ser
Thr
Leu

Leu

Leu
755

Thr
Ala
Gly
500
Lys
Ala
Gly
Cys
Asn
580
Val
Ala
Leu
Ala
Arg
660
Val
Ile
Asn
Asp
Val

740
Lys

Pro
Leu
485
Leu
Gln
His
Gly
Gln
565
Gly
Leu
Ser
Pro
Tle
645
Leu
Val
Val
Asp
Ala
725

Lys

Tyr

Glu
470
Glu
Thr
Ala
Gly
Lys
550
Ala
Gly
Cys
Asn
Val
630
Ala
Leu
Ala
Ala
His
710
Val

Ser

Val

455
Gln

Thr
Pro
Leu
Leu
535
Gln
His
Gly
Gln
Asn
615
Leu
Ser
Pro
Tle
Gln
695
Leu
Lys

Glu

Pro

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

Leu

His
760

Val
Gln
Gln
505
Thr
Pro
Leu
Leu
Gln
585
His
Gly
Gln
Asp
Leu
665
Ser
Ser
Ala
Gly
Glu

745
Glu

251

Ala
Arg
490
Val
Val
Glu
Glu
Thr
570
Ala
Gly
Lys
Ala
Gly
650
Cys
Asn
Arg
Leu
Leu
730

Glu

Tyr

Tle
475
Leu
Val
Gln
Gln
Thr
555
Pro
Leu
Leu
Gln
His
635
Gly
Gln
Gly
Pro
Ala
715
Gly

Lys

Ile

460
Ala

Leu
Ala
Arg
Val
540
Val
Gln
Glu
Thr
Ala
620
Gly
Lys
Ala
Gly
Asp
700
Cys
Asp

Lys

Glu

Ser
Pro
Tle
Leu
525
Val
Gln
Gln
Thr
Pro
605
Leu
Leu
Gln
His
Gly
685
Pro
Leu
Pro

Ser

Leu
765

His
Val
Ala
510

Leu

Ala

Val
Val
590
Gln
Glu
Thr
Ala
Gly
670
Arg
Ala
Gly
Tle
Glu

750
Ile

Asp
Leu
495
Ser
Pro
Tle
Leu
Val
57h
Gln
Gln
Thr
Pro
Leu
655
Leu
Pro
Leu
Gly
Ser
735

Leu

Glu

Gly
480
Cys
His
Val
Ala
Leu
560
Ala
Arg
Val
Val
Glu
640
Glu
Thr
Ala
Ala
Arg
720
Arg

Arg

Ile
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Ala Arg Asn
770

Phe Phe Met

785

Arg Lys Pro

Gly Val Ile

Ile Gly Gln
835
Arg Asn Lys
850
Ser Val Thr
865
Asn Tyr Lys

Gly Ala Val

Lys Ala Gly
915
Gly Glu Ile
930
<210> 383
<211> 941
<212> PRT
213> BN
<400> 383
Met Gly Asp
1
Ala Ala Lys

Leu Arg Thr
35
Lys Val Arg
50
Gly Phe Thr
65
Leu Gly Thr

Ser
Lys
Asp
Val
820
Ala
His
Glu
Ala
Leu
900

Thr

Asn

Pro
Phe
20

Leu
Ser
His

Val

Thr
Val
Gly
805
Asp
Asp
Ile
Phe
Gln
885
Ser

Leu

Phe

Lys

Glu

Gly

Thr

Ala

Ala
85

Gln

Tyr

790

Ala

Thr

Glu

Asn

Lys

870

Leu

Val

Thr

Ala

Lys

Tyr

Val

His

70
Val

Asp
)
Gly
Tle
Lys
Met
Pro
855
Phe
Thr
Glu

Leu

Ala
935

Lys
Gln
Ser
Ala
55

Ile

Lys

Arg

Tyr

Ala
Gln
840

Asn

Leu

Glu

Glu
920

Arg
His
Gln
40

Gln

Val

Tle Leu Glu

Arg
Thr
Tyr
825
Arg
Glu
Phe
Leu
Leu

905
Glu

Lys
Met
25

Gln
His
Ala

Gln

252

Gly
Val
810
Ser
Tyr
Trp
Val
Asn
890

Leu

Val

Val

10

Gln

His

Leu

Asp
90

Lys
795
Gly
Gly
Val
Trp
Ser
875
His

Ile

Arg

Ile

Ser

Gln

Glu

Ser

75
Met

Met
780
His
Ser
Gly
Glu
Lys
860
Gly
Tle

Gly

Arg

Asp
Ile
Glu
Ala
60

Gln

Ile

Lys

Leu

Pro

Tyr

Glu

845

Val

His

Thr

Gly

Lys
925

Lys
Asp
Lys
45

Leu
His

Ala

Val

Gly

Ile

Asn

830

Asn

Phe
Asn
Glu

910
Phe

Glu
Tle
30

Tle
Val

Pro

Ala

Met
Gly
Asp
815
Leu
Gln
Pro
Lys
Cys
895

Met

Asn

Thr
15

Ala
Lys
Gly

Ala

Leu
95

Glu
Ser
800
Tyr
Pro
Thr
Ser
Gly
880
Asn

Ile

Asn

Ala

Asp

Pro

His

Ala

80

Pro
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Glu
Ala
Pro
Gly
145
Thr
Ser
Pro
Tle
Leu
225
Val
Gln
Gln
Thr
Pro
305
Leu
Leu
Gln
His
Gly

385
Gln

Ala
Arg
Pro
130
Gly
Gly
His
Val
Ala
210
Leu
Ala
Arg
Val
Val
290
Gln
Glu
Thr
Ala
Gly
370

Lys

Ala

Thr
Ala
115
Leu
Val
Ala
Asp
Leu
195
Ser
Pro
Tle
Leu
Val
275
Gln
Gln
Thr
Pro
Leu
355
Leu

Gln

His

His
100
Leu
Gln
Thr
Pro
Gly
180
Cys
Asn
Val
Ala
Leu
260
Ala
Arg
Val
Val
Gln
340
Glu
Thr

Ala

Gly

Glu

Glu

Leu

Ala

Leu

165

Gly

Gln

Gly

Leu

Ser

245

Pro

Ile

Leu

Val

Gln

325

Gln

Thr

Pro

Leu

Leu

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

390
Thr

Tle
Leu
Thr
135
Glu
Leu
Gln
His
Gly
215
Gln
Asp
Leu
Ser
Pro
295
Tle
Leu
Val
Gln
Gln
375

Thr

Pro

Val

Leu

120

Gly

Ala

Thr

Ala

Gly

200

Lys

Ala

Gly

Cys

Asn

280

Val

Ala

Leu

Ala

360

Val

Val

Glu

Gly
105
Thr
Gln
Val
Pro
Leu
185
Leu
Gln
His
Gly
Gln
265
Gly
Leu
Ser
Pro
Tle
345
Leu
Val
Gln

Gln

253

Val

Val

Leu

His

Glu

170

Glu

Thr

Ala

Gly

Lys

250

Ala

Gly

Cys

Asn

Val

330

Ala

Leu

Ala

Arg

Val

Gly
Ala
Leu
Ala
155
Gln
Thr
Pro
Leu
Leu
235
Gln
His
Gly
Gln
Gly
315
Leu
Ser
Pro
Tle
Leu

395
Val

Lys
Gly
Lys
140
Trp
Val
Val
Gln
Glu
220
Thr
Ala
Gly
Lys
Ala
300
Gly
Cys
Asn
Val
Ala
380

Leu

Ala

Gln
Glu
125
Tle
Arg
Val
Gln
Gln
205
Thr
Pro
Leu
Leu
Gln
285
His
Gly
Gln
Gly
Leu
365
Ser

Pro

Ile

Trp
110
Leu
Ala
Asn
Ala
Arg
190
Val
Val
Glu
Glu
Thr
270
Ala
Gly
Lys
Ala
Gly
350
Cys
Asn

Val

Ala

Ser

Arg

Lys

Ala

Ile

175

Leu

Val

Gln

Gln

Thr

255

Pro

Leu

Leu

Gln

His

335

Gly

Gln

Asn

Leu

Ser

Gly
Gly
Arg
Leu
160
Ala
Leu
Ala
Arg
Val
240
Val
Gln
Glu
Thr
Ala
320
Gly
Lys
Ala
Gly
Cys

400

Asn
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Tle
Leu
Ser
Pro
465
Tle
Leu
Val
Gln
Gln
545
Thr
Pro
Glu
Thr
Ala
625
Gly
Lys
Ala

Gly

Asp
705

Gly
Cys
Asn
450
Val
Ala
Leu
Ala
Arg
530
Val
Val
Glu
Thr
Pro
610
Leu
Leu
Gln
His
Gly

690

Pro

Gly
Gln
435
Gly
Leu
Ser
Pro
Tle
515
Leu
Val
Gln
Gln
Val
595
Gln
Glu
Thr
Ala
Gly
675

Arg

Ala

Lys
420
Ala
Gly
Cys
His
Val
500
Ala
Leu
Ala
Arg
Val
580
Gln
Gln
Thr
Pro
Leu
660
Leu

Pro

Leu

405
Gln

His
Gly
Gln
Asp
485
Leu
Ser
Pro
Tle
Leu
565
Val
Arg
Val
Val
Glu
645
Glu
Thr

Ala

Ala

Ala
Gly
Lys
Ala
470
Gly
Cys
Asn
Val
Ala
550
Leu
Ala
Leu
Val
Gln
630
Gln
Thr
Pro

Leu

Ala
710

Leu
Leu
Gln
455
His
Gly
Gln
Gly
Leu
535
Ser
Pro
Tle
Leu
Ala
615
Arg
Val
Val
Gln
Glu

695
Leu

Glu
Thr
440
Ala
Gly
Lys
Ala
Gly
520
Cys
Asn
Val
Ala
Pro
600
Tle
Leu
Val
Gln
Gln
680

Ser

Thr

Thr
425
Pro
Leu
Leu
Gln
His
505
Gly
Gln
Asn
Leu
Ser
585
Val
Ala
Leu
Ala
Arg
665
Val

Ile

Asn

254

410
Val

Gln
Glu
Thr
Ala
490
Gly
Lys
Ala
Gly
Cys
570
Asn
Leu
Ser
Pro
Tle
650
Leu
Val

Val

Asp

Gln
Gln
Thr
Pro
475
Leu
Leu
Gln
His
Gly
555
Gln
Gly
Cys
Asn
Val
635
Ala
Leu
Ala

Ala

His
715

Ala
Val
Val
460
Glu
Glu
Thr
Ala
Gly
540
Lys
Ala
Gly
Gln
Asn
620
Leu
Ser
Pro
Tle
Gln

700
Leu

Leu
Val
445
Gln
Gln
Thr
Pro
Leu
525
Leu
Gln
His
Lys
Ala
605
Gly
Cys
His
Val
Ala
685

Leu

Val

Leu
430
Ala
Arg
Val
Val
Gln
510
Glu
Thr
Ala
Gly
Gln
590
His
Gly
Gln
Asp
Leu
670
Ser

Ser

Ala

415

Pro
Tle
Leu
Val
Gln
495
Gln
Thr
Pro
Leu
Leu
575
Ala
Gly
Lys
Ala
Gly
655
Cys
Asn

Arg

Leu

Val
Ala
Leu
Ala
480
Arg
Val
Val
Gln
Glu
560
Thr
Leu
Leu
Gln
His
640
Gly
Gln
Gly

Pro

Ala
720
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Cys Leu Gly

Asp
Lys
Glu
Met
785
His
Ser
Gly
Glu
Lys
865
Gly
Ile

Gly

Arg

<210>
211>
<212>
<213>

Pro
Ser
Leu
770
Lys
Leu
Pro
Tyr
Glu
850
Val
His
Thr

Gly

Lys
930

<220>

223>
<400>

Tle
Glu
755
Tle
Val
Gly
Tle
Asn
835
Asn
Tyr
Phe
Asn
Glu

915
Phe

384
100
RNA

NILF5

=
384

Gly
Ser
740
Leu
Glu
Met
Gly
Asp
820
Leu
Gln
Pro
Lys
Cys
900

Met

Asn

Arg
725
Arg
Arg
Tle
Glu
Ser
805
Tyr
Pro
Thr
Ser
Gly
885
Asn

Ile

Asn

Pro

Ser

His

Ala

Phe

790

Arg

Gly

Ile

Arg

Ser

870

Asn

Gly

Lys

Gly

Ala

Gln

Lys

Arg

775

Phe

Lys

Val

Gly

Asn

855

Val

Tyr

Ala

Ala

Glu
935

Leu
Leu
Leu
760
Asn
Met
Pro
Tle
Gln
840
Lys
Thr
Lys
Val
Gly

920
Ile

Asp
Val
745
Lys
Ser
Lys
Asp
Val
825
Ala
His
Glu
Ala
Leu
905

Thr

Asn

Ala
730
Lys
Tyr
Thr
Val
Gly
810
Asp
Asp
Ile
Phe
Gln
890
Ser

Leu

Phe

Val

Ser

Val

Gln

Tyr

795

Ala

Thr

Glu

Asn

Lys

875

Leu

Val

Thr

Ala

Lys

Glu

Pro

Asp

780

Gly

Ile

Lys

Met

Pro

860

Phe

Thr

Glu

Leu

Ala
940

Lys
Leu
His
765
Arg
Tyr
Tyr
Ala
Gln
845
Asn
Leu
Arg
Glu
Glu

925
Asp

Gly
Glu
750
Glu
Tle
Arg
Thr
Tyr
830
Arg
Glu
Phe
Leu
Leu

910
Glu

Leu
735
Glu
Tyr
Leu
Gly
Val
815
Ser
Tyr
Trp
Val
Asn
895

Leu

Val

Gly
Lys
Ile
Glu
Lys
800
Gly
Gly
Val
Trp
Ser
880
His
Ile

Arg

gagaaucaaa aucggugaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc 60

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu 100
<210> 385

211> 21

255
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<212> DNA
213> NI 75
<220>

223> A H)
<400> 385
agcgetcteg tacagagttg g 21
<210> 386

211> 23

<212> DNA

213> NI 75
<220>

223> A H)
<400> 386
aaaaaaagca ccgactcggt gee 23
<210> 387

<211> 100

<212> RNA

213> NIF5)
<220>

223> A H)
<220>

<221> HBEHHIE
<222> (1) .. (D
<223> 2’ 0Me
<220>

<221> HBEHHIE
222> (1) ..(2)
<223> AR e
<220>

<221> HBEHHIE
222> (2)..(3)
<223> WAL e
<220>

<221> HBEHHIE
222> (3).. @
<223> WAL e
<220>

<221> HBEHHIE
<222> (96) .. (96)

256
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<223> 2°0Me
<220>
221> HEHFE
<222> (97) .. (98)
223> BRACHEIR A
220>
<221> HEHHE
<222> (98) .. (99)
223> BRACHEIR A
220>
<221> HEHHE
222> (99) .. (100)
223> BRACHEIR A
<400> 387
gagaaucaaa aucggugaau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc 60
cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu 100
<210> 388
<211> 20
<212> PRT
213> NI
220>
223> AR
<400> 388
Met Asp Pro Lys Gly Leu Leu Ser Leu Thr Phe Val Leu Phe Leu Ser
1 5 10 15
Leu Ala Phe Gly
20
<210> 389
<211> 495
<212> PRT
213> NI
220>
223> AR
<400> 389
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15
Gly Ser Thr Gly Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile
20 25 30
Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr

257
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Phe
Leu
65

Asn
Ser
Val
Asp
Gly
145
Thr
Tle
Tyr
Tle
Gly
225
Ala
Phe
Thr
Ser
Gly
305

Trp

Ile

Thr
50

Glu
Glu
Thr
Tyr
Tyr
130
Ser
Gln
Ser
Leu
Tyr
210
Ser
Glu
Thr
Thr
Gln
290
Ala

Ala

Thr

35

Ser
Trp
Lys
Ala
Tyr
115
Trp
Gly
Ala
Cys
Tyr
195
Arg
Gly
Asp
Phe
Thr
275
Pro
Val

Pro

Leu

Tyr
Ile
Phe
Tyr
100
Cys
Gly
Gly
Ala
Arg
180
Trp
Met
Ser
Val
Gly
260
Pro
Leu
His
Leu

Tyr
340

Val
Gly
Lys
85

Met
Ala
Gln
Gly
Pro
165
Ser
Phe
Ser
Gly
Gly
245
Ala
Ala
Ser
Thr
Ala

325
Cys

Met
Tyr
70

Gly
Glu
Arg
Gly
Gly
150
Ser
Ser
Leu
Asn
Thr
230
Val
Gly
Pro
Leu
Arg
310

Gly

Lys

His
55

Ile
Lys
Leu
Gly
Thr
135
Ser
Ile
Lys
Gln
Leu
215
Ala
Tyr
Thr
Arg
Arg
295
Gly

Thr

Arg

40
Trp

Asn
Ala
Ser
Thr
120
Thr
Gly
Pro
Ser
Arg
200
Ala
Phe
Tyr
Lys
Pro
280
Pro
Leu

Cys

Gly

Val Lys Gln

Pro
Thr
Ser
105
Tyr
Leu
Gly
Val
Leu
185
Pro
Ser
Thr
Cys
Leu
265
Pro
Glu
Asp

Gly

Arg
345

258

Tyr
Leu
90

Leu
Tyr
Thr
Gly
Thr
170
Leu
Gly
Gly
Leu
Met
250
Glu
Thr
Ala
Phe
Val

330
Lys

Asn
75

Thr
Thr
Tyr
Val
Gly
155
Pro
Asn
Gln
Val
Arg
235
Gln
Leu
Pro
Cys
Ala
315

Leu

Lys

Lys
60

Asp
Ser
Ser
Gly
Ser
140
Ser
Gly
Ser
Ser
Pro
220
Ile
His
Lys
Ala
Arg
300
Cys

Leu

Leu

45

Pro
Gly
Asp
Glu
Ser
125
Ser
Asp
Glu
Asn
Pro
205
Asp
Ser
Leu
Arg
Pro
285
Pro
Asp

Leu

Leu

Gly
Thr
Lys
Asp
110
Arg
Gly
Ile
Ser
Gly
190
Gln
Arg
Arg
Glu
Ser
270
Thr
Ala
Ile

Ser

Tyr
350

Gln
Lys
Ser
95

Ser
Val
Gly
Val
Val
175
Asn
Leu
Phe
Val
Tyr
255
Asp
Ile
Ala
Tyr
Leu

335
Ile

Gly
Tyr
80

Ser
Ala
Phe
Gly
Met
160
Ser
Thr
Leu
Ser
Glu
240
Pro
Pro
Ala
Gly
Tle
320

Val

Phe
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Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly
355 360 365
Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg
370 375 380

Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln
385 390 395 400
Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp

405 410 415
Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro

420 425 430
Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp
435 440 445
Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg
450 455 460

Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr
465 470 475 480
Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

485 490 495
<210> 390
211> 1485
<212> DNA
213> NI
220>
223> &I
<400> 390
atggagacag acactcttct cctttgggte ttgetgetgt gggttccecgg aagcacagga 60
gaagtacagt tgcaacagtc tgggccagaa ctcatcaaac ccggagettc tgtaaaaatg 120
tcatgcaaag ctagtggata tacatttact tcttacgtga tgcactgggt aaaacagaaa 180
cctggtcagg ggettgagtg gatcgggtac attaacccat ataatgacgg caccaaatat 240
aacgagaaat tcaagggaaa ggctacgctt acatcagata agtccagtag caccgcttat 300
atggaactta gcagccttac ttccgaagat tccgeggtgt attactgege gagagggact 360
tactactacg ggagtcgagt attcgattat tggggtcaag gcacgacgct cacggtgage 420
tcaggtggte gagggtctge gggtggcggc agtggtggge ggggcteaga catcgtgatg 480
acccaggcag caccttctat cccggtaacc ccaggcecgagt ctgtatctat cagttgtcgg 540
tccagcaagt ctcttctcaa cagtaatgge aatacatatc tttactggtt cctccaaagg 600
cctgggecaaa gtcctcaact tcttatatat cggatgtcca atcttgegag tggegtacce 660
gacaggtttt cagggtctgg gagcggaaca gettttacgt tgagaatatc cagggtagaa 720
gctgaggacg tcggtgtata ttattgcatg caacatctcg aatacccctt taccttcgge 780
gctggtacaa agctcgaatt gaaacgcage gatccaacca cgacgceccage geccacgacca 840
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cctacgceccecg
cctgetgeceg
tgggcteett
tgtaaaaggg
caaacaacac
tgtgagctta
aaccagctgt
cggegeggte
ctttacaacg
ggcgagegga
aaggatactt
<210> 391
211> 374
212> PRT
213> BN
<400> 391
Met Ser Gly
1
Asp Tyr Phe
Leu
35
Ile

Met Leu

Val Pro
50
Ile Leu
65

Thr

Val

Asp Val

Leu Thr Leu

Phe Asn
115

Cys

Ser

Phe Asn
130
Ile Ala
145

Leu

Ile

Pro Arg

Tle Ile Ser

ctccaactat
geggggeegt
tggcgggaac
gtcgaaagaa
aagaagagga
gggtcaagtt
ataacgaact
gcgaccctga
aattgcaaaa
gacgaggtaa

acgacgccct

Glu Ser

Val
20
Cys

Ser

Ser

Ala Tyr

Val Ile
Leu
85

Phe

Tyr

Pro
100
Ala Thr

Gly Met

Val Gln

Met

Val

Leu

Ser

Thr

70
Leu

Cys

Leu

Ala

tgccteccag
tcatacgcgg
ttgcggagtg
actcctctat
cggatgctct
ttctegetet
caacctcggg
aatgggtgga
agacaagatg

ggggcatgac
tcatatgcaa

Asn Phe

Asn Thr

Gln Glu
40
Leu Ile
55
Phe Ala

Asn Met

Ala Val

Leu
120
Leu

Lys

Leu
135

Thr Lys

150

Lys
165

Ser

Ser

Ser

Ile

Thr

Ile Cys

Phe Val

cccctgagte
ggccttgact
cttecttttgt
atatttaagc
tgtcgattce
gcegacgege
cgcecgggaag
aaaccgaggc
gccgaagect
ggcctgtate

gctcttecac

Ser Asp Val

10

Ser Tyr Tyr

25
Val

Arg Gln

Cys Val Phe

Phe Lys
75
Ala

Tyr
Ala Ile
90
His

Ser Ala

105

Leu Lys Gly

Thr Cys Ile

Phe Arg
155
Val

Ser

Val
170

Asn

Leu
Phe Gln

260

ttcggccaga
ttgcatgtga
cactcgtgat
agccctttat
cggaagagga
cagcctatca
agtatgacgt
gaaagaaccce
attccgaaat
aagggctctce
cacgg 1485

Phe Asp Ser

Val Asp
30

Arg

Ser
Phe Ser
45
Gly Leu
60

Lys

Leu

Ala Arg

Asp Ile Leu

Thr Ala
110
Ala

Gly

Ile Tyr

125

Ser Met Asp

140

Leu Ser

Trp Gly Leu

Lys Tyr Asn

agcgtgtaga
tatctatata
aacgttgtat
gaggccecegtg
£8a88LLLLs
acagggccaa
ccttgacaaa
ccaggaggga
tggaatgaaa

tacggccacg

Ser Glu
15
Ser Glu

Leu Phe

Gly Asn
Met
80
Val

Ser

Phe
95
Trp Val

Tle Asn

Arg Tyr
Thr
160
Val

Arg

Ser
175

Thr Gln

900

960

1020
1080
1140
1200
1260
1320
1380
1440
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Gly Asp
195

Lys

Ser
Arg Trp
210
Ile Pro
225

Leu

Leu

Val Gln

Tle Ala Val

Val Leu
275
Glu

Leu

Gln Ser
290
Ala Phe
305

Gln

Leu

Lys Phe

Val Arg Arg

Glu Asn
355

Ser

Ser
Ala Ser
370
<210> 392

211> 1122
<212> DNA

213>
220>
223>
<400> 392

atgagtgggg
tctgtgaata
gtccgccaat
cttctgggta
actgatgttt
ttctgggetg
cttaaaggga

180
Val Cys

Leu Leu

Met Phe

Glu

Met

Met

Lys
200
Gly

Pro

Leu
215

Ile Phe

230

Ala Gln
245
Val Leu
260
Val Thr

Lys Leu

His Cys

Asn

Val

Ala

Ile

Cys

Ser Lys

Phe Leu

Ala Asn
280
Gly Tyr
295

Leu Asn

310

Asn
325
Tyr

Arg

Lys
340
Ile Ser

Phe Thr

NILF5

=i

aaagtatgaa
cgagctatta
tcagtcgect
acatcctggt
accttcttaa
tgagccatgce
tctatgcaat

Tyr

Lys

Arg

Phe Leu

Ser Ser

Gln Thr

360

Met

cttcagcgat
ctccgtecgat
cttcgttcee
tgtaatcaca
catggctata

aacaggggecyg
aaacttcaat

185

Tyr Gln Thr

Leu Glu Leu

Thr
235
Lys

Cys Tyr

His
250
Cys

Arg

Ala
265
Leu

Gln

Gly Lys

Thr Lys Thr

Val Leu
315

Leu

Pro

Tle
330
Phe

Lys

Gly
345

Ser

Ser

Glu Thr

gtatttgact
agtgaaatgc
atcgcgtact
ttcgetttet
gcggacattce
tgggtttttt

tgcgggatge

261

190

Val Ser Glu

205

Leu Phe Gly

220
Phe

Tle Val

Ala Tle Arg

Tle His
270

Arg

Pro

Asn
285
Thr

Met

Val
300
Tyr

Glu

Ala Phe

Lys Asp Leu

Ala Gly
350

Asn

Cys
Ala Asp
365

cctccgaaga
tgctctgtag
cccttatttg
ataaaaaagc
tttttgtget
caaatgccac

tcctgetgac

Pro Ile

Phe Phe
Thr
240
Tle

Lys

Val
255
Asn Met

Ser Cys

Val Leu

Ile Gly
320
Trp Cys
335
Arg Tyr

Asp Asn

ttactttgta
tctccaagaa
tgtttttgge
tcggagtatg
tactctccca
atgtaagctg
atgcatcagt

120
180
240
300
360
420
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atggatcgat
ctgcctagga
agtacgtttg
tatcagacag
tttgggtttt
ttggttcagg
ttggtcttet
ttgggtaaga
acagaagtgc
cagaagtttc
tacaagagct
tccgagactg
<210> 393

211> 1122
<212> DNA

213> BN
<400> 393

atgagcgggg
tcagtcaata
gtcaggcagt
ctcctgggga
acagacgtct
ttctgggcag
ctaaaaggca
atggaccggt
ctaccgcgca
tcaacttttg
taccagactg
tttggtttet
ttggtgcaag
cttgtgttte
ttgggtaaaa
acagaagtcc
cagaagttca
tacaagtcct
agtgagaccg
<210> 394

211> 157

<212> PRT

acatagctat
gcaaaattat
tctttaacca
tgagtgaacc
tcatcccact
cgcaaaatag
tggccectgteca
tgaatcgatc
tggccettect
gaaattactt
ctggctttag
ctgataatga

aatcaatgaa
cttcatatta
tctccagget
atattctggt
atctcttgaa
tgagtcatgc
tctatgccat
acatcgccat
cgaaaatcat
tcttcaacca
tctcggagcece
ttatcccttt
ctcagaattc
tggcttgtca
tgaaccgatc
tggctttect
gaaactactt
caggcttcte

cagataacga

agtacaggcg
ttgcetegte
gaaatataac
aatacggtgg
gatgttcatg
caagagacat
gatcccccat
ttgtcagtcce
tcactgttgt
cttgaaaatc
ttgecgetggg
caacgcaagt

tttcagcgat
ctcagttgat
atttgtaccg
ggtgatcacc
catggccatt
cactggtgcg
caactttaac
tgtacaggcg
ctgeettgtt
aaaatacaac
catcaggtgg
gatgttcatg
taaaaggcac
gattcctcat
ctgccagagce
gcactgectge
tctgaagatc
ctgtgeceggg
caatgcgtcg

actaagtcct
gtatgggggc
acacagggtt
aagttgctta
attttctgtt
aaggcaattc
aatatggttc
gagaagttga
ctgaacccag
ctcaaggacc
cgctacagtg

tccttcacta

gttttcgact
tctgagatgt
attgcctact
tttgettttt
gcagacatcc
tgggttttca
tgcgggatge
actaagtcat
gtgtgggggc
acccaaggca
aagctgctga
atattttgtt
aaagccatcc
aacatggtcc
gaaaagctaa
ctgaaccctg
ttgaaggacc
aggtactcag

tccttcacta

262

tccgectgeg
tctcagtgat
ctgatgtatg
tgttgggett
atacatttat
gagtcatcat
tgctegtcac
tcggatacac
ttttgtatge
tctggtgtgt
agaatatatc
tg 1122

ccagtgaaga
tactgtgctce
ccttgatctg
ataagaaggc
tetttgttet
gcaatgccac
tgctcectgac
tccggetecg
tgtcagtcat
gcgatgtetg
tgttggggct
acacgttcat
gtgtaatcat
tgecttgtgac
ttggctatac
tgctctacge
tgtggtgtgt
aaaacatttc
tg 1122

atcccgcaca
catctcctece
tgaaccaaag
ggagctgett
tgttaagacc
tgeegtggtyg
cgccgcectaac
caaaactgtg
ttttatagga
tcgaaggaag

ccggeagace

ttattttgtg
cttgcaggag
tgtctttgge
caggtctatg
tactctccca
gtgcaagttg
ttgcattagce
atccagaaca
catctccagce
tgaacccaag
tgagctactc
tgtcaaaacc
agctgtggtg
ggctgcaaat
gaaaactgtc
ttttattggg
gagaaggaag
tcggcagacc

480
540
600
660
720
780
840
900
960
1020
1080

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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213> NLR5

<220>

<223> E R

<400> 394
Met Gly Thr
1

Asp His Ala

Gly Gly Gly

35
Val

Thr Asn

50

Asn Pro Ser

65
Pro

Thr Pro

Glu Ala Cys

Phe Ala
115

Leu

Asp

Val
130
Arg

Gly
Asn Arg
145

210>
211>
212>
213>
220>
223>
<400> 395
atgggtactt

395
471
DNA

gcatgtccecgt
cagggaacct
tgcccectata
cctacccceceg
ccagcggcetg
tgggctcege

tgcaatcaca

Ser Leu

Asp Ala
20
Ser Glu

Ser Pro

Leu Cys

Ala Pro
85

Arg Pro
100
Cys Asp

Leu Leu

Arg Val

Leu

Cys

Leu

Ala

Ser

70

Thr

Ala

Ile

Ser

Cys

Cys Trp

Pro Tyr

Thr
40

Pro

Pro

Lys
55
Gly Gly

Ile Ala

Ala Gly
Ile
120
Val

Tyr

Leu
135

Lys Cys

150

NILF5

=i

cactgttgtg
actccaatcc
tctctaatgt
gtaacccttce
cgccaacgat
geggtgeggt
tggcceggtac
ggaacaggcg

ctggatggca
tagcctgtge
ctccaccaac
cctctgtagt
cgcgtcacaa
tcatacgcgg

ttgtggggta
acgagtatgc

Ala
10

Asn

Met Leu

Ser Pro
25
Gln

Gly Thr

Thr Thr Thr
Ser
75

Pro

Gly Gly
Gln
90
Ala

Ser
Gly Val
105
Trp

Ala Pro

ITle Thr Leu

Pro
155

Pro Arg

ctttgtcttt
tceggggges
gtctccecectg
£8aggLLLss
ccgctcagte
ggattggatt
ttgetgttgt

aaatgcccgce

263

Cys Leu Leu
Cys
30

Asn

Ser Leu

Phe Ser
45
Ala Cys
60

Pro

Pro

Ala Pro

Leu Ser Leu

His Thr

110
Ala Gly
125

Cys

Leu
Tyr Asn
140

Val Val

tgggtgecga
gagggagtga
caaaaccgac
gttcacctgce
ttaggccgga
ttgcetgega
ctcttgttat
ggccegtegt

Gly Ala
15
Ser Gly

Val Ser

Tyr Ser

Pro
80

Pro

Arg

95
Gly Leu

Thr Cys

His Arg

tcatgctgat
actccctaca
cacaacagct
tccacgcecect
agcctgtagg
catttacatt
tacgctttat
g 471

60

120
180
240
300
360
420
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<210> 396

211> 28

<212> PRT

213> NI

220>

223> AL

<400> 396

Met Val Cys Leu Lys Leu Pro Gly Gly Ser Cys Met Thr Ala Leu Thr

1 5 10 15

Val Thr Leu Met Val Leu Ser Ser Pro Leu Ala Leu
20 25

<210> 397

211> 84

<212> DNA

213> N3

220>

223> AR

<400> 397

atggtatgct tgaagctcce gggegggtee tgecatgaccg ctctcactgt tactcttatg 60

gtccttagtt caccgettge cctg 84

<210> 398

211> 2

<212> PRT

213> NLF3

220>

223> &I

<400> 398

Ala Ser

1

<210> 399

211> 6

<212> DNA

213> NLF3

220>

223> AR

<400> 399

gcatct 6

<210> 400

211> 13

264
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<212> PRT

213> NLR5

<220>

<223> E R

<400> 400

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ser

1

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

401
39
DNA

401

5

NIF5

=i

10

gggggaggeg gatetggegg aggegggagt ggaggetea 39

<210>
211>
<212>
<213>
<220>
223>
<400> 402

ggagacacaa

402
955
DNA

acggaacgag
gactcagatg
tggaactccce
cataattatg
gtgtatccat
ggcttctate
ggaatggtaa
ttggaaacgg
acgagccccce
<210> 403

211> 2895
<212> DNA

213>
220>
223>

<400> 403

NILF5

=i

gaccccgatt
ttcgettect
tcggegagtt
aaaaggatat
gtgtggtgga
ctaaaacgca
ccgggtcaat
gtactggtct
tgccgegatce
tgacg bbb

NILF5

=i

cttgtggcag
tgatcggtac
ccgageggtt
tttggagcag
atcctttaca
acccctccaa
tgaggtcagg
tatccagaac

cggggaggtg

cccaaaaggg
ttttacaacc
acggaattgg
gcacgagcag
gttcagcggce
caccataacc
tggttccteca
ggagactgga
tatacatgcc

265

agtgccattt
aagaagagag
ggcgacctga
ctgtggacac
gggtgcaacc
tcctggtgtg
acggtcagga
ccttccaaac

aagttgaaca

tttcaatggg
tgtacggttc
cgcggagtac
ctattgtcga
taaagtgacc
ttccgtaage
ggagaaggcce
tttggtaatg
cccgagtgtt

120
180
240
300
360
420
480
540
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atgggtactt
gcatgtccgt
cagggaacct
tgccectata
cctacccceceg
ccagcggcetg
tgggctcege
tgcaatcaca
tccggceccaat
ggtcctceccaa
actgttactc
gttcattttt
ggaggceggga
gagtgccatt
caagaagaga
gggegacctg
gctgtggaca
cgggtgcaac
ctcctggtgt
aacggtcagg
accttccaaa
caagttgaac
agcgcacaat
ggcgetgggt
gcggacgcetce
cgacgcgaag
aagcctcgga
gcggaggegt
ggactttatc
gctcteecte
ggtgacgtceg
tttatcatag
ataatacagg
gatggcgacg
gagtttggac
aaggccaacc
cctgaggtta
tgtttcatcg

ccggtcacca

cactgttgtg
actccaatcc
tctctaatgt
gtaacccttce
cgccaacgat
geggtgeggt
tggcceggtac
ggaacaggcg
gtactaacta
caggtatggt
ttatggtcct
ttaagaacat
gtggaggcete
ttttcaatgg
gtgtacggtt
acgcggagta
cctattgtcg
ctaaagtgac
gttccgtaag
aggagaaggc
ctttggtaat
acccgagtgt
ctaaaatgct
tgtttatcta
ccgegtatca
agtacgatgt
ggaagaaccce
attccgaaat
aaggattgtc
cgagaggttc
aggagaatcc
ccgtactgat
cggagtttta
agatatttca
gattcgcatc
tggagatcat
ctgtgctcac
acaagttcac

cgggtgtcte

ctggatggca
tagcctgtge
ctccaccaac
cctctgtagt
cgcgtcacaa
tcatacgcgg
ttgtggggta
acgagtatgc
cgetttgttg
atgcttgaag
tagttcaccg
cgtcacaccg
aggagacaca
gacggaacga
cgactcagat
ctggaactcc
acataattat
cgtgtatcca
cggcttectat
cggaatggta
gttggaaacg
tacgagcccce
gtcaggagta
ctttagaaac
gcaaggtcaa
tcttgataag
acaagaaggc
aggcatgaag
taccgcaact
gagcggcagt
tggcccaatg
gtcagcacag
tttgaacccg
cgttgacatg
atttgaggca
gacaaaacgc
aaattctccce
tcctecggtg

agagaccgta

ctttgtcttt
tceggggges
gtctcceectg
£8a8gLLLLs
ccgctcagte
ggattggatt
ttgetgttgt
aaatgcccgce
aaactcgctg
ctccegggeg
cttgceetgg
cgcaccccac
agaccccgat
gttecgettee
gtcggcecgagt
caaaaggata
ggtgtggtyg
tctaaaacgc
cccgggtcaa
agtactggtc
gtgccgegat
ctgacggttg
ggcggatttg
caaacaagta
aaccagcttt
cggagagggc
ctttataatg
ggtgaacgga
aaagacacct
ggagagggca
gcaatatctg
gaatcatggg
gaccagagcg
gcaaaaaagg
caaggagcac
tccaattata
gtagaactta
gtcaatgtaa
tttctgecceca

266

tgggtgccega
gagggagtga
caaaaccgac
gttcacctgce
ttaggccgga
ttgcetgega
ctcttgttat
ggccegtegt
gcgatgttga
ggtcctgceat
catctgatga
ctgggggagg
tcttgtggca
ttgatcggta
tccgageggt
ttttggagca
aatcctttac
aacccctceccea
ttgaggtcag
ttatccagaa
ccggggaggt
agtggagggc
tactcggact
gagtaaagtt
acaacgaact
gcgatcccga
aactgcagaa
ggagaggaaa
atgacgcgtt
gaggaagtct
gtgttcctgt
cgataaaaga
gtgagttcat
aaacggtgtg
tcgccaatat
cgcctatcac
gggaacctaa
cgtggetteg

gagaagacca

tcatgctgat
actccctaca
cacaacagct
tccacgcecect
agcctgtagg
catttacatt
tacgctttat
gagatctggg
aagtaacccc
gaccgctcte
gaatcccgtg
cggatctggce
gcccaaaagg
cttttacaac
tacggaattg
ggcacgagca
agttcagcgg
acaccataac
gtggttccte
cggagactgg
gtatacatgc
gcggtceagag
cctetttttg
ttccecgaagt
gaacttggga
aatgggggga
ggacaagatg
gggacatgac
gcacatgcag
gctaacatgce
cctecgggttt
agagcacgtg
gttcgatttt
gagacttgag
cgeggtggac
taatgtgccce
cgtcctcata
gaatggtaag

cctetteege

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



CN 111373031 A

FF

5l %R

181/209

aaatttcatt
cattgggggce
ccagaaacga
attatcggga
gctgacgcac
cgacgggaag
aaaccgagac
gctgaagcect
ggcctttace
gccectececege
<210> 404

211> 39

<212> DNA
213>
220>
223>

<400> 404

accttccctt
ttgacgagcc
ctgaaaacgt
ccatctttat
cggcctacca
agtatgacgt
ggaaaaatcc
attctgagat
agggactctce
cacgc 2895

NILF5

=i

tcttecttea
acttctcaag
tgtctgeget
catcaaaggt
gcagggccag
actcgacaag
ccaagagggt
agggatgaaa

cacggcaacc

acggaagacg
cattgggagt
cttggectga
ttgacttcce
aaccaactct
cggagaggtc
ctttataatg
ggcgagegge
aaagatactt

tttacgactg
tcgacgccecce
cagtgggccet
gggtcaaatt
acaacgagct
gagaccctga
aactccagaa

ggaggggtaa
acgacgccct

gttgagtgga gggcgeggte agagagcegea caatctaaa 39

210>
211>
212>
213>
220>
223>
<400> 405
Met Gly Thr
1

Asp His

405
1225
PRT

Ala

Gly Gly Gly

35

Thr Asn Val

50

Asn Pro Ser

65

Pro Thr Pro

Glu Ala Cys

NILF5

=i

Ser Leu

Asp Ala
20
Ser Glu

Ser Pro

Leu Cys

Ala Pro
85
Arg Pro

100

Leu
Cys
Leu
Ala
Ser
70

Thr

Ala

Cys Trp

Pro Tyr

Thr
40

Pro

Pro

Lys
55
Gly Gly

Ile Ala

Ala Gly

Ala
10

Asn

Met Leu

Ser Pro
25
Gln

Gly Thr

Thr Thr Thr
Ser
75

Pro

Gly Gly
Gln
90
Ala

Ser

Gly Val

105

267

Cys Leu Leu
Cys
30

Asn

Ser Leu

Phe Ser
45
Ala Cys
60

Pro

Pro

Ala Pro

Leu Ser Leu

His Thr

110

cagggtcgaa
atcaccgctt
ggtaggcatt
tagcagatcc
gaatctcggce
gatgggcggt
ggataagatg
gggccatgat

tcacatgcaa

Gly Ala
15
Ser Gly

Val Ser

Tyr Ser

Pro
80

Pro

Arg

Arg
95

Gly Leu

2400
2460
2520
2580
2640
2700
2760
2820
2880
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Asp
Gly
Asn
145
Ser
Glu
Gly
Ser
Lys
225
Gly
Gln
Phe
Ser
Ala
305
Ala
Thr
Thr
Phe
Glu
385

Thr

Val

Phe
Val
130
Arg
Gly
Ser
Gly
Pro
210
Asn
Gly
Pro
Leu
Asp
290
Glu
Val
Val
Gln
Tyr
370
Lys

Phe

Tyr

Ala

115

Leu

Arg

Gln

Asn

Ser

195

Leu

Ile

Gly

Lys

275

Val

Tyr

Asp

Gln

Pro

355

Pro

Ala

Gln

Thr

Cys

Leu

Arg

Cys

Pro

180

Cys

Ala

Val

Ser

Arg

260

Arg

Gly

Trp

Thr

Arg

340

Leu

Gly

Gly

Thr

Cys

Asp
Leu
Val
Thr
165
Gly
Met
Leu
Thr
Gly
245
Glu
Tyr
Glu
Asn
Tyr
325
Arg
Gln
Ser
Met
Leu

405
Gln

Tle
Ser
Cys
150
Asn
Pro
Thr
Ala
Pro
230
Gly
Cys
Phe
Phe
Ser
310
Cys
Val
His
Tle
Val
390

Val

Val

Tyr

Leu

135

Lys

Tyr

Pro

Ala

Ser

215

Ser

His

Tyr

Arg

295

Gln

Arg

Gln

His

Glu

375

Ser

Met

Glu

Tle
120
Val
Cys
Ala
Thr
Leu
200
Asp
Thr
Gly
Phe
Asn
280
Ala
Lys
His
Pro
Asn
360
Val
Thr

Leu

His

Trp

Ile

Pro

Leu

Gly

185

Thr

Glu

Pro

Asp

Phe

265

Gln

Val

Asp

Asn

Lys

345

Leu

Arg

Gly

Glu

Pro

268

Ala
Thr
Arg
Leu
170
Met
Val
Asn
Pro
Thr
250
Asn
Glu
Thr
Tle
Tyr
330
Val
Leu
Trp
Leu
Thr

410

Ser

Pro
Leu
Pro
155
Lys
Val
Thr
Pro
Gly
235
Arg
Gly
Glu
Glu
Leu
315
Gly
Thr
Val
Phe
Tle
395

Val

Val

Leu
Tyr
140
Val
Leu
Cys
Leu
Val
220
Gly
Pro
Thr
Ser
Leu
300
Glu
Val
Val
Cys
Leu
380
Gln

Pro

Thr

Ala
125
Cys
Val
Ala
Leu
Met
205
Val
Gly
Arg
Glu
Val
285
Gly
Gln
Val
Tyr
Ser
365
Asn
Asn

Arg

Ser

Gly

Asn

Arg

Gly

Lys

190

Val

His

Gly

Phe

Arg

270

Arg

Arg

Ala

Glu

Pro

350

Val

Gly

Gly

Ser

Pro

Thr
His
Ser
Asp
175
Leu
Leu
Phe
Ser
Leu
255
Val
Phe
Pro
Arg
Ser
335
Ser
Ser
Gln
Asp
Gly

415
Leu

Cys
Arg
Gly
160
Val
Pro
Ser
Phe
Gly
240
Trp
Arg
Asp
Asp
Ala
320
Phe
Lys
Gly
Glu
Trp
400

Glu

Thr
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Val Glu Trp

Gly
Phe
465
Ala
Leu
Gly
Glu
Ser
545
Gly
Leu
Gly
Pro
Val
625
Tle
Met
Lys
Glu
Glu

705

Pro

Val
450
Tle
Asp
Asn
Arg
Gly
530
Glu
Leu
His
Arg
Met
610
Leu
Tle
Phe
Glu
Ala
690

Ile

Glu

435
Gly

Tyr
Ala
Leu
Asp
515
Leu
Ile
Tyr
Met
Gly
595
Ala
Met
Gln
Asp
Thr
675
Gln

Met

Val

420
Arg

Gly
Phe
Pro
Gly
500
Pro
Tyr
Gly
Gln
Gln
580
Ser
Tle
Ser
Ala
Phe
660
Val
Gly

Thr

Thr

Ala
Phe
Arg
Ala
485
Arg
Glu
Asn
Met
Gly
565
Ala
Leu
Ser
Ala
Glu
645
Asp
Trp
Ala

Lys

Val
725

Arg
Val
Asn
470
Tyr
Arg
Met
Glu
Lys
550
Leu
Leu
Leu
Gly
Gln
630
Phe
Gly
Arg
Leu
Arg

710
Leu

Ser
Leu
455
Gln
Gln
Glu
Gly
Leu
535
Gly
Ser
Pro
Thr
Val
615
Glu
Tyr
Asp
Leu
Ala
695

Ser

Thr

Glu
440
Gly
Thr
Gln
Glu
Gly
520
Gln
Glu
Thr
Pro
Cys
600
Pro
Ser
Leu
Glu
Glu
680
Asn

Asn

Asn

425

Ser
Leu
Ser
Gly
Tyr
505
Lys
Lys
Arg
Ala
Arg
585
Gly
Val
Trp
Asn
Ile
665
Glu
Ile

Tyr

Ser

269

Ala
Leu
Arg
Gln
490
Asp
Pro
Asp
Arg
Thr
570
Gly
Asp
Leu
Ala
Pro
650
Phe
Phe
Ala

Thr

Pro
730

Gln
Phe
Val
475
Asn
Val
Arg
Lys
Arg
555
Lys
Ser
Val
Gly
Ile
635
Asp
His
Gly
Val
Pro

715
Val

Ser
Leu
460
Lys
Gln
Leu
Arg
Met
540
Gly
Asp
Ser
Glu
Phe
620
Lys
Gln
Val
Arg
Asp
700

Ile

Glu

Lys
445
Gly
Phe
Leu
Asp
Lys
525
Ala
Lys
Thr
Gly
Glu
605
Phe
Glu
Ser
Asp
Phe
685
Lys

Thr

Leu

430
Met

Ala
Ser
Tyr
Lys
510
Asn
Glu
Gly
Tyr
Ser
590
Asn
Tle
Glu
Gly
Met
670
Ala
Ala

Asn

Arg

Leu
Gly
Arg
Asn
495
Arg
Pro
Ala
His
Asp
575
Gly
Pro
Tle
His
Glu
655
Ala
Ser
Asn

Val

Glu
735

Ser
Leu
Ser
480
Glu
Arg
Gln
Tyr
Asp
560
Ala
Glu
Gly
Ala
Val
640
Phe
Lys
Phe
Leu
Pro

720

Pro
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Asn

Val

Thr

Leu

785

His

Pro

Leu

Lys

Ala

865

Arg

Glu

Asn

Met

Gly

945

Ala

Gln

Glu

Val

Ala

Lys

Val
Thr
Val
770
Pro
Trp
Ser
Thr
Gly
850
Tyr
Arg
Met
Glu
Lys
930
Leu
Leu
Ala

Leu

Asn

1010

Thr

1025

Leu

Leu
Trp
755
Phe
Phe
Gly
Pro
Val
835
Leu
Gln
Glu
Gly
Leu
915
Gly
Ser
Pro
Gly
Phe
995
Gly

Tyr

Pro

Tle
740
Leu
Leu
Leu
Leu
Leu
820
Gly
Thr
Gln
Glu
Gly
900
Gln
Glu
Thr
Pro
Asp
980
Thr
His
Gly

Val

Cys

Arg

Pro

Pro

Asp

805

Pro

Leu

Ser

Gly

Tyr

885

Lys

Lys

Arg

Ala

Arg

965

Val

Gly

Lys

Lys

Pro

Phe

Asn

Arg

Ser

790

Glu

Glu

Val

Arg

Gln

870

Asp

Pro

Asp

Arg

Thr

950

Gly

Glu

Val

Phe

Leu

Trp

Tle
Gly
Glu
775
Thr
Pro
Thr
Gly
Val
855
Asn
Val
Arg
Lys
Arg
935
Lys
Ser

Glu

Val

Asp
Lys
760
Asp
Glu
Leu
Thr
Ile
840
Lys
Gln
Leu
Arg
Met
920
Gly
Asp
Gly

Asn

Pro
1000

Lys
745
Pro
His
Asp
Leu
Glu
825
Tle
Phe
Leu
Asp
Lys
905
Ala
Lys
Thr
Ala
Pro

985
Ile

Ser Val Ser

1015

Thr Leu Lys

1030

Pro Thr Leu

270

Phe

Val

Leu

Val

Lys

810

Asn

Ile

Ser

Lys
890
Asn
Glu
Gly
Tyr
Thr
970
Gly
Leu
Gly

Phe

Val

Thr

Thr

Phe

Tyr

795

His

Val

Gly

Arg

Asn

875

Arg

Pro

Ala

His

Asp

955

Asn

Pro

Val

Glu

Ile

Thr

Pro
Thr
Arg
780
Asp
Trp
Val
Thr
Ser
860
Glu
Arg
Gln
Tyr
Asp
940
Ala
Phe

Val

Glu

Pro
Gly
765
Lys
Cys
Glu
Cys
Ile
845
Ala
Leu
Gly
Glu
Ser
925
Gly
Leu
Ser

Ser

Leu

1005

Val
750
Val
Phe
Arg
Phe
Ala
830
Phe
Asp
Asn
Arg
Gly
910
Glu
Leu
His
Leu
Lys

990
Asp

Gly Glu Gly

1020

Cys Thr Thr

1035

Thr Leu Thr

Val

Ser

His

Val

Asp

815

Leu

Ile

Ala

Leu

Asp

895

Leu

Ile

Tyr

Met

Leu

975

Gly

Gly

Asp

Gly

Tyr

Asn
Glu
Tyr
Glu
800
Ala
Gly
Tle
Pro
Gly
880
Pro
Tyr
Gly
Gln
Gln
960
Lys

Glu

Asp
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1040 1045 1050

Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gln His
1055 1060 1065

Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu Arg
1070 1075 1080

Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
1085 1090 1095

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys
1100 1105 1110

Gly Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu
1115 1120 1125

Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr Ile Met Ala Asp Lys
1130 1135 1140

Gln Lys Asn Gly Ile Lys Ala Asn Phe Lys Ile Arg His Asn Ile
1145 1150 1155

Glu Asp Gly Ser Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr
1160 1165 1170

Pro Ile Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu
1175 1180 1185

Ser Thr Gln Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp
1190 1195 1200

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly Ile Thr Leu
1205 1210 1215

Gly Met Asp Glu Leu Tyr Lys
1220 1225

<210> 406

211> 78

<212> DNA

213> NI

220>

223> AR

<400> 406

atgctgtcag gagtaggcegg atttgtactc ggactcctet ttttgggege tgggttgttt 60

atctacttta gaaaccaa 78

<210> 407

211> 2

<212> PRT

213> NLFH)

<220>

271
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<223> E R

<400> 407
Thr Ala

1

<210> 408
211> 6
<212> DNA
213>
220>
223>
<400> 408
acaagt 6
<210> 409
211> 3678
<212> DNA
213>
220>
223>
<400> 409
atgggtactt
gcatgtccecgt
cagggaacct
tgcccectata
cctacccceceg
ccagcggcetg
tgggctceege
tgcaatcaca
tccggceccaat
ggtcctceccaa
actgttactc
gttcattttt
ggaggceggga
gagtgccatt
caagaagaga
gggcgacctg
gctgtggaca
cgggtgcaac
ctcctggtgt
aacggtcagg

NILF5)

=i

NILF5

=i

cactgttgtg
actccaatcc
tctctaatgt
gtaacccttce
cgccaacgat
geggtgeggt
tggceggtac
ggaacaggcg
gtactaacta
caggtatggt
ttatggtcct
ttaagaacat
gtggaggctce
ttttcaatgg
gtgtacggtt
acgcggagta
cctattgtcg
ctaaagtgac

gttccgtaag
aggagaaggc

ctggatggca
tagcctgtge
ctccaccaac
cctctgtagt
cgcgtcacaa
tcatacgcgg
ttgtggggta
acgagtatgc
cgetttgttg
atgcttgaag
tagttcaccg
cgtcacaccg
aggagacaca
gacggaacga
cgactcagat
ctggaactcc
acataattat
cgtgtatcca
cggcttectat
cggaatggta

ctttgtettt
tceggggges
gtctcceectg
£8a8gLLLLs
ccgctcagte
ggattggatt
ttgetgttgt
aaatgcccgce
aaactcgctg
ctcecegggeg
cttgceectgg
cgcaccccac
agaccccgat
gttcgettee
gtcggegagt
caaaaggata
ggtgtggtyg
tctaaaacgc
cccgggtcaa

agtactggtc

272

tgggtgecega
gagggagtga
caaaaccgac
gttcacctgce
ttaggccgga
ttgcetgega
ctcttgttat
ggccegtegt
gcgatgttga
ggtcctgeat
catctgatga
ctgggggagg
tcttgtggca
ttgatcggta
tccgageggt
ttttggagca
aatcctttac
aacccctceccea
ttgaggtcag

ttatccagaa

tcatgctgat
actccctaca
cacaacagct
tccacgcecect
agcctgtagg
catttacatt
tacgctttat
gagatctggg
aagtaacccc
gaccgctcte
gaatcccgtg
cggatctggce
gcccaaaagg
cttttacaac
tacggaattg
ggcacgagca
agttcagcgg
acaccataac

gtggttccte
cggagactgg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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accttccaaa
caagttgaac
agcgcacaat
ggcgetgggt
gcggacgcetce
cgacgcgaag
aagcctcgga
gcggaggegt
ggactttatc
gctecteecte
ggtgacgtcg
tttatcatag
ataatacagg
gatggcgacg
gagtttggac
aaggccaacc
cctgaggtta
tgtttcatcg
ccggtcacca
aaatttcatt
cattgggggce
ccagaaacga
attatcggga
gctgacgceac
cgacgggaag
aaaccgagac
gctgaagcect
ggcctttace
gccectececege
gtcgaagaga
atcctggtceg
gagggegatg
ccegtgecect
taccccgacce
caggagcgca
ttcgagggceg
ggcaacatcc
gcegacaage

ggcagcegtge

ctttggtaat
acccgagtgt
ctaaaatgct
tgtttatcta
ccgegtatca
agtacgatgt
ggaagaaccce
attccgaaat
aaggattgtc
cgagaggttc
aggagaatcc
ccgtactgat
cggagtttta
agatatttca
gattcgcatc
tggagatcat
ctgtgctcac
acaagttcac
cgggtgtcte
accttccctt
ttgacgagcc
ctgaaaacgt
ccatctttat
cggcctacca
agtatgacgt
ggaaaaatcc
attctgagat
agggactctce
cacgcggatc
atcctggacc
agctggacgg
ccacctacgg
ggcccacccet
acatgaagca
ccatcttctt
acaccctggt
tggggcacaa
agaagaacgg

agctcgecga

gttggaaacg
tacgagcccce
gtcaggagta
ctttagaaac
gcaaggtcaa
tcttgataag
acaagaaggc
aggcatgaag
taccgcaact
gagcggcagt
tggcccaatg
gtcagcacag
tttgaacccg
cgttgacatg
atttgaggca
gacaaaacgc
aaattctccce
tcctecggtg
agagaccgta
tcttecttea
acttctcaag
tgtctgeget
catcaaaggt
gcagggccag
actcgacaag
ccaagagggt
agggatgaaa
cacggcaacc
cggcgcaaca
ggtgagcaag
cgacgtaaac
caagctgacc
cgtgaccacc
gcacgacttce
caaggacgac
gaaccgcatc
gctggagtac
catcaaggcg

ccactaccag

gtgccgegat
ctgacggttg
ggcggatttg
caaacaagta
aaccagcttt
cggagagggc
ctttataatg
ggtgaacgga
aaagacacct
ggagagggca
gcaatatctg
gaatcatggg
gaccagagcg
gcaaaaaagg
caaggagcac
tccaattata
gtagaactta
gtcaatgtaa
tttctgcceca
acggaagacg
cattgggagt
cttggectga
ttgacttcce
aaccaactct
cggagaggtc
ctttataatg
ggcgageggce
aaagatactt
aacttctctce
ggcgaggage
ggccacaagt
ctgaagttca
ctgacctacg
ttcaagtccg
ggcaactaca
gagctgaagg
aactacaaca
aacttcaaga

cagaacaccc

273

ccggggaggt
agtggagggc
tactcggact
gagtaaagtt
acaacgaact
gcgatcccga
aactgcagaa
ggagaggaaa
atgacgcgtt
gaggaagtct
gtgttcctgt
cgataaaaga
gtgagttcat
aaacggtgtg
tcgccaatat
cgcctatcac
gggaacctaa
cgtggetteg
gagaagacca
tttacgactg
tcgacgccecce
cagtgggcct
gggtcaaatt
acaacgagct
gagaccctga
aactccagaa
ggaggggtaa
acgacgccct
tgctgaaaca
tgttcaccgg
tcagcgtgtce
tctgcaccac
gegtgeagtg
ccatgcccega
agacccgege
gcatcgactt
gccacaacgt
tccgecacaa

ccatcggcga

gtatacatgc
gcggtceagag
cctetttttg
ttccecgaagt
gaacttggga
aatgggggga
ggacaagatg
gggacatgac
gcacatgcag
gctaacatgce
cctecgggttt
agagcacgtg
gttcgatttt
gagacttgag
cgcggtggac
taatgtgccce
cgtcctecata
gaatggtaag
cctetteege
cagggtcgaa
atcaccgctt
ggtaggcatt
tagcagatcc
gaatctcggce
gatgggcggt
ggataagatg
gggccatgat
tcacatgcaa
agccggagat
ggtggtgcecce
tggcgagggce
cggcaagctg
cttcagccge
aggctacgtc
cgaggtgaag
caaggaggac
ctatatcatg
catcgaggac

cggeceecegtg

1260
1320
1380
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
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ctgetgeeeg acaaccacta cctgagecacce cagtcecgece tgagcaaaga ccccaacgag 3600

aagcgcecgatc acatggtcct getggagtte gtgaccgeceg ccgggatcac tctcggeatg 3660

gacgagctgt acaagtaa 3678

210>
211>
212>
213>
220>
223>
<400> 410
agagtaaagt

410
336
DNA

tacaacgaac
cgcgatcceceg
gaactgcaga
aggagaggaa
tatgacgcecgt
<210> 411
211> 58
<212> DNA
213>
220>
223>

<400> 411

NILF5)

=i

tttcccgaag
tgaacttggg
aaatggggsg
aggacaagat
agggacatga

tgcacatgca

NILF5

=i

tgcggacgcet
acgacgcgaa
aaagcctcgg
ggcggaggeg
cggactttat
ggctcteecet

ccecgegtate
gagtacgatg
aggaagaacc
tattccgaaa
caaggattgt
ccgaga 336

agcaaggtca aaaccagctt 60
ttcttgataa gcggagaggg 120
cacaagaagg cctttataat 180
taggcatgaa gggtgaacgg 240

ctaccgcaac taaagacacc 300

gatgagaatc ccgtggttca tttttttaag aacatcgtca caccgcecgecac cccacctg 58

412
400
PRT

<210>
211>
<212>
<213>
<220>
223>
<400> 412

NILF5

=i

Met Val Cys Leu Lys Leu Pro Gly Gly Ser Cys Met Thr Ala Leu Thr
1 5 10 15
Val Thr Leu Met Val Leu Ser Ser Pro Leu Ala Leu Ala Ser Asp Glu
20 25 30
Asn Pro Val Val His Phe Phe Lys Asn Ile Val Thr Pro Arg Thr Pro
35 40 45
Pro Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ser Gly Asp
50 55 60

274
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Thr
65

Asn
Glu
Thr
Tle
Tyr
145
Val
Leu
Trp
Leu
Thr
225
Ser
Ala
Leu
Arg
Gln
305
Asp
Pro

Asp

Arg

Arg

Gly

Glu

Glu

Leu

130

Gly

Thr

Val

Phe

Ile

210

Val

Val

Gln

Phe

Val

290

Asn

Val

Arg

Lys

Arg

Pro
Thr
Ser
Leu
115
Glu
Val
Val
Cys
Leu
195
Gln
Pro
Thr
Ser
Leu
275
Lys
Gln
Leu
Arg
Met

355
Gly

Arg
Glu
Val
100
Gly
Gln
Val
Tyr
Ser
180
Asn
Asn
Arg
Ser
Lys
260
Gly
Phe
Leu
Asp
Lys
340

Ala

Lys

Phe
Arg
85

Arg
Arg
Ala
Glu
Pro
165
Val
Gly
Gly
Ser
Pro
245
Met
Ala
Ser
Tyr
Lys
325
Asn

Glu

Gly

Leu
70

Val
Phe
Pro
Arg
Ser
150
Ser
Ser
Gln
Asp
Gly
230
Leu
Leu
Gly
Arg
Asn
310
Arg
Pro

Ala

His

Trp

Arg

Asp

Asp

Ala

135

Phe

Lys

Gly

Glu

Trp

215

Glu

Thr

Ser

Leu

Ser

295

Glu

Arg

Gln

Tyr

Asp

Gln
Phe
Ser
Ala
120
Ala
Thr
Thr
Phe
Glu
200
Thr
Val
Val
Gly
Phe
280
Ala
Leu
Gly
Glu
Ser

360
Gly

Pro Lys Arg

Leu
Asp
105
Glu
Val
Val
Gln
Tyr
185
Lys
Phe
Tyr
Glu
Val
265
Ile
Asp
Asn
Arg
Gly
345
Glu

Leu

275

Asp
90

Val
Tyr
Asp
Gln
Pro
170
Pro
Ala
Gln
Thr
Trp
250
Gly
Tyr
Ala
Leu
Asp
330
Leu

Ile

Tyr

75
Arg

Gly
Trp
Thr
Arg
155
Leu
Gly
Gly
Thr
Cys
235
Arg
Gly
Phe
Pro
Gly
315
Pro
Tyr

Gly

Gln

Glu

Tyr

Glu

Asn

Tyr

140

Arg

Gln

Ser

Met

Leu

220

Gln

Ala

Phe

Arg

Ala

300

Arg

Glu

Asn

Met

Gly

Cys
Phe
Phe
Ser
125
Cys
Val
His
Ile
Val
205
Val
Val
Arg
Val
Asn
285
Tyr
Arg
Met
Glu
Lys

365
Leu

His
Tyr
Arg
110
Gln
Arg
Gln
His
Glu
190
Ser
Met
Glu
Ser
Leu
270
Gln
Gln
Glu
Gly
Leu
350

Gly

Ser

Phe
Asn
95

Ala
Lys
His
Pro
Asn
175
Val
Thr
Leu
His
Glu
255
Gly
Thr
Gln
Glu
Gly
335
Gln

Glu

Thr

Phe
80

Gln
Val
Asp
Asn
Lys
160
Leu
Arg
Gly
Glu
Pro
240
Ser
Leu
Ser
Gly
Tyr
320
Lys
Lys

Arg

Ala
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370

375

380

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
390

385

210>
211>
212>
213>
220>
223>
<400> 413

atggtatgct
gtccttagtt
aacatcgtca
ggctcaggag

aatgggacgg
cggttcgact

413
1200
DNA

gagtactgga
tgtcgacata
gtgaccgtgt
gtaagcggcet
aaggccggaa
gtaatgttgg
agtgttacga
atgctgtcag
atctacttta
tatcagcaag
gatgttcttg
aacccacaag
gaaataggca
ttgtctaccg
<210> 414
211> 75
<212> DNA
213>
220>
223>

<400> 414

NILF5

=i

tgaagctccce
caccgcttge
caccgcgceac
acacaagacc
aacgagttcg
cagatgtcgg
actcccaaaa
attatggtgt
atccatctaa
tctatccegg
tggtaagtac
aaacggtgcce
gcceccectgac
gagtaggcgg
gaaaccaaac
gtcaaaacca
ataagcggag
aaggccttta
tgaagggtga
caactaaaga

NILF5

=i

gggcegggtee
cctggcecatct

cccacctggg
ccgattcttg
cttccttgat
cgagttccga
ggatattttg
ggtggaatcce
aacgcaaccce
gtcaattgag
tggtcttatce
gcgatecggg
ggttgagtgg
atttgtactc
aagtagagta
gctttacaac
agggcgcgat
taatgaactg
acggaggaga
cacctatgac

395

tgcatgaccg
gatgagaatc
ggaggceggat
tggcagccca
cggtactttt
geggttacgg
gagcaggcac
tttacagttc
ctccaacacc
gtcaggtggt
cagaacggag
gaggtgtata
agggcgeggt
ggactcctct
aagttttcce
gaactgaact
cccgaaatgg
cagaaggaca

ggaaagggac
gcgttgcaca

ctctcactgt
ccgtggttca
ctggcggagg
aaagggagtg
acaaccaaga
aattggggeg
gagcagctgt
agcggegggt
ataacctcct
tcctcaacgg
actggacctt
catgccaagt
cagagagcgc
ttttgggege
gaagtgcgga
tgggacgacg
ggggaaagcce
agatggcgga
atgacggact
tgcaggctct

400

tactcttatg
tttttttaag
cgggagtgga
ccatttttte
agagagtgta
acctgacgcg
ggacacctat
gcaacctaaa
ggtgtgttce
tcaggaggag
ccaaactttg
tgaacacccg
acaatctaaa
tgggttgttt
cgctceegeg
cgaagagtac
tcggaggaag
ggcgtattcce
ttatcaagga

ccctccegaga

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

atggcaatat ctggtgttce tgtcctecggg ttttttatca tagccgtact gatgtcagceca 60

caggaatcat

gggeg 15

276
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<210>
211>
<212>
<213>
<220>
223>
<400> 415

ataaaagaag

415
534
DNA

gagttcatgt
acggtgtgga
gccaatatcg
cctatcacta
gaacctaacg
tggcttcgga
gaagaccacc
tacgactgca
<210> 416
211> 23
<212> PRT
213>
220>
223>

<400> 416

NILF5

=i

agcacgtgat
tcgattttga
gacttgagga
cggtggacaa
atgtgcccce
tcctcatatg
atggtaagcc
tcttccgcaa

gggtcgaaca

NILF5

=i

aatacaggcg
tggcgacgag
gtttggacga
ggccaacctg
tgaggttact
tttcatcgac
ggtcaccacg

atttcattac
ttgggggett

gagttttatt
atatttcacg
ttcgcatcat
gagatcatga
gtgctcacaa
aagttcactc
ggtgtctcag
cttececttte

gacgagccac

tgaacccgga
ttgacatggc
ttgaggcaca
caaaacgctc
attctcccgt
ctccggtggt
agaccgtatt
ttccttcaac

ttctcaagca

ccagagcggt
aaaaaaggaa
aggagcactc
caattatacg
agaacttagg
caatgtaacg
tctgcccaga
ggaagacgtt
ttgg 534

Asn Val Val Cys Ala Leu Gly Leu Thr Val Gly Leu Val Gly Ile Ile

1

5

Ile Gly Thr Ile Phe Ile Ile

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

417
39
DNA

417

20

NILF5

=i

10

gagttcgacg ccccatcacc gecttccagaa acgactgaa 39

<210> 418
211> 26
<212> PRT

213> NLR5

277

15

120
180
240
300
360
420
480



N 111373031 A F 5 * 192/209 T

220>

223> AR

<400> 418

Asn Val Val Cys Ala Leu Gly Leu Thr Val Gly Leu Val Gly Ile Ile

1 5 10 15

Ile Gly Thr Ile Phe Ile Ile Lys Gly Leu
20 25

<210> 419

211> 78

<212> DNA

213> NI

220>

223> AL

<400> 419

aacgttgtct gcgetecttgg cctgacagtg ggectggtag gecattattat cgggaccate 60

tttatcatca aaggtttg 78

<210> 420

211> 2

<212> PRT

213> NI

220>

223> AR

<400> 420

Thr Ser

1

<210> 421

211> 6

<212> DNA

213> NI

220>

223> AR

<400> 421

acttcc 6

<210> 422

211> 336

<212> DNA

213> NI

220>

223> AR

278
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193/209 17

<400> 422
cgggtcaaat
tacaacgagc
cgagaccctg
gaactccaga
cggaggggta
tacgacgccce
<210> 423
211> 356
<212> PRT
213>
220>
223>
<400> 423
Met Ala Ile
1
Leu

Met Ser

Ile Gln Ala

35

Phe Asp Phe
50

Glu Thr

65

Ala

Val

Gln Gly

Tle Met Thr

Glu Val Thr

115

Val Leu Ile
130

Thr Trp

145

Val

Leu

Phe Leu

Pro Phe Leu

Trp Gly Leu

ttagcagatc
tgaatctcgg
agatgggcgg
aggataagat
agggccatga

ttcacatgca

NIF5

= dib]

Ser Gly
Ala
20
Glu

Gln

Phe

Asp Gly

Trp Arg

Ala Leu
85

Lys Arg
100
Val Leu

Cys Phe

Arg Asn

Val

Glu

Tyr

Asp

Leu

70

Ala

Ser

Thr

Ile

Gly

cgctgacgca
ccgacgggaa
taaaccgaga
ggctgaagcece
tggcetttac

agccctececeg

Pro Val

Ser

Asn

40
Ile

Leu

Glu
55
Glu Glu

Asn Ile

Asn Tyr

Ser
120
Lys

Asn

Asp
135

Lys Pro

150

Arg
165

Ser

Pro

Pro
180

Asp Glu

Glu

Thr

Pro

Asp His

Glu Asp

Leu Leu

ccggcectace
gagtatgacg
cggaaaaatc
tattctgaga
cagggactct
ccacge 336

Gly
10
Ile

Leu Phe

Ala
25

Pro

Lys

Asp Gln

Phe His Val

Phe Gly Arg

75

Ala Val Asp
90

Thr Pro

105

Pro

Ile

Val Glu

Phe Thr Pro

Val Thr Thr
155
Phe Arg
170

Tyr

Leu

Val
185
Lys

Asp
His Trp

279

agcagggcca gaaccaactc 60
tactcgacaa gcggagaggt 120
cccaagaggg tctttataat 180
tagggatgaa aggcgagcgg 240

ccacggcaac caaagatact 300

Tle Ile Ala
15

Val

Phe Val

Glu Glu His Ile
30

Gly Glu

45

Met

Ser Phe Met

Asp Ala Lys Lys

60
Phe Ala Glu
80

Glu

Ser Phe

Ala Leu
95

Pro

Lys Asn

Thr Val
110
Glu

Asn Pro

Arg Pro Asn
125

Val

Leu

Pro Val Asn Val

140
Gly Val Glu Thr
160

Leu

Ser

Phe His Tyr
175

Glu

Lys

Val
190
Asp

Cys Arg His

Glu Phe Ala Pro
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194/209 7

195

Pro Leu

210
Val

Ser

Thr
225
Gly

Gly

Leu Thr

Tyr Gln Gln

Glu Glu
275
Gly

Arg
Met Gly
290
Glu Leu
305

Lys

Gln

Gly Glu

Leu Ser Thr
Pro
355
424

1068

DNA

Leu Pro

210>
211>
212>
213>
220>
223>
<400> 424
atggcaatat
caggaatcat
ccggaccaga
atggcaaaaa
gcacaaggag
cgctccaatt
cccgtagaac
gtggtcaatg
gtatttctge
tcaacggaag

aagcattggg

Pro Glu

Leu Val

Thr

Gly

200
Thr Glu
215

Ile Ile

230

Arg
245
Gln

Ser

Gly
260
Tyr Asp

Lys Pro

Lys Asp

Val

Asn

Val

Arg

Lys

Lys Phe

Gln Leu

Asp
280
Lys

Leu

295

Met Ala

310

Arg
325
Thr

Arg

Ala
340
Arg

NILF5

=i

ctggtgttce
gggcgataaa
gcggtgagtt
aggaaacggt
cactcgccaa
atacgcctat
ttagggaacc
taacgtggct
ccagagaaga
acgtttacga
agttcgacgce

Arg

Lys

Gly Lys

Asp Thr

tgtcecteggg
agaagagcac
catgttcgat
gtggagactt
tatcgcggtg
cactaatgtg
taacgtcctce
tcggaatggt
ccacctctte
ctgcagggtce

cccatcaccg

Asn Val Val

Ile Thr
235

Ser

Gly

Arg
250

Asn

Ser

Glu
265
Lys

Arg Arg

Asn Pro Gln

Glu Ala Tyr
315
Gly His Asp
330
Asp

Tyr Ala

345

ttttttatca
gtgataatac
tttgatggcg
gaggagtttg
gacaaggcca
cccectgagg
atatgtttca
aagccggtca
cgcaaatttc
gaacattggg

cttccagaaa

280

205

Cys Ala Leu

220
Ile

Phe Ile

Ala Asp Ala
Leu
270

Asp

Leu Asn

Gly Arg
285
Glu Gly
300

Ser

Leu

Glu Ile

Gly Leu Tyr

His Met

350

Leu

tagccgtact
aggcggagtt
acgagatatt
gacgattcgce
acctggagat
ttactgtgct
tcgacaagtt
ccacgggtgt
attaccttcc
ggcttgacga

cgactgaaaa

Gly Leu

Ile Lys
240
Pro Ala
255
Gly Arg

Pro Glu

Tyr Asn

Gly Met
320
Gln Gly
335

Gln Ala

gatgtcagca
ttatttgaac
tcacgttgac
atcatttgag
catgacaaaa
cacaaattct
cactcctcceg
ctcagagacc
ctttettect
gccacttecte

cgttgtctge

120
180
240
300
360
420
480
540
600
660
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195/209

gctettggee
ggtttgactt
cagaaccaac
aagcggagag
ggtctttata
aaaggcgage
accaaagata
<210> 425
211> 893
<212> PRT
213>
220>
223>
<400> 425
Met Glu Thr
1

Gly Ser Thr
Gly
35

Ser

Lys Pro

Phe Thr
50
Leu Glu
65

Asn

Trp

Glu Lys

Ser Thr Ala

Val Tyr
115

Trp

Tyr

Tyr
130

Ser

Asp

Gly
145
Thr

Gly

Gln Ala

Ile Ser Cys

Tyr Leu Tyr

tgacagtggg
cccgggtcaa
tctacaacga
gtcgagaccce
atgaactcca

g8Cggagess
cttacgacgc

NILF5

= dib)

Asp Thr

Gly Glu
20
Ala Ser

Tyr Val

Ile Gly

Phe Lys
85
Tyr Met
100
Cys Ala

Gly Gln

Gly Gly

Leu

Val

Val

Met

Tyr

70

Gly

Glu

Arg

Gly

Gly

cctggtagge
atttagcaga
gctgaatctce
tgagatgggce
gaaggataag
taagggccat

ccttcacatg

Leu Leu

Gln Leu

Met
40

Lys

His
55
Tle Asn

Lys Ala

Leu Ser

Thr
120
Thr

Gly

Thr
135

Ser Gly

150

Ala Pro

165
Arg Ser
180

Trp Phe

Ser

Ser

Leu

Ile Pro

Ser

Lys

Gln

attattatcg
tcecgetgacg
ggccgacggs
ggtaaaccga
atggctgaag
gatggccttt

caagccctcce

Val
10
Gln

Trp Leu

Gln
25

Ser

Ser

Cys Lys

Val Lys Gln
Asn
75

Thr

Pro Tyr

Thr Leu

90

Ser Leu Thr

105

Tyr Tyr

Leu Thr Val

Gly Gly Gly

155

Val Thr Pro
170

Leu Leu Asn

185

Pro

Gly Gln

281

ggaccatctt
caccggccta
aagagtatga
gacggaaaaa
cctattctga
accagggact

cgccacge 10

Leu Leu Trp
Glu
30

Gly

Gly Pro

Ala Ser

45

Lys Pro Gly

60
Asp

Gly Thr

Ser Asp Lys

Glu Asp
110

Arg

Ser
Gly Ser
125
Ser Ser Gly
140
Ser Ile

Gly Glu Ser
Gly
190

Gln

Ser Asn

Ser Pro

tatcatcaaa
ccagcagggce
cgtactcgac
tccccaagag
gatagggatg
ctccacggca
68

Val
15
Leu

Pro

Ile

Tyr Thr

Gln Gly

Tyr
80

Ser

Lys

Ser
95
Ser Ala

Val Phe

Gly Gly

Val Met
160
Val Ser
175
Asn Thr

Leu Leu

720
780
840
900
960
1020
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196/209 T

Ile
Gly
225
Ala
Phe
Thr
Ser
Gly
305
Trp
Ile
Lys
Cys
Val
385
Asn
Val
Arg
Lys
Arg
465

Lys

Ser

Tyr
210
Ser
Glu
Thr
Thr
Gln
290
Ala
Ala
Thr
Gln
Ser
370
Lys
Gln
Leu
Arg
Met
450
Gly

Asp

Ser

195
Arg

Gly

Phe
Thr
275
Pro
Val
Pro
Leu
Pro
355
Cys
Phe
Leu
Asp
Lys
435
Ala
Lys

Thr

Gly

Met
Ser
Val
Gly
260
Pro
Leu
His
Leu
Tyr
340
Phe

Arg

Ser

Lys
420
Asn
Glu
Gly

Tyr

Ser
500

Ser
Gly
Gly
245
Ala
Ala
Ser
Thr
Ala
325
Cys
Met
Phe
Arg
Asn
405
Arg
Pro
Ala
His
Asp

485
Gly

Asn
Thr
230
Val
Gly
Pro
Leu
Arg
310
Gly
Lys
Arg
Pro
Ser
390
Glu
Arg
Gln
Tyr
Asp
470

Ala

Glu

Leu
215
Ala
Tyr
Thr
Arg
Arg
295
Gly
Thr
Arg
Pro
Glu
375
Ala
Leu
Gly
Glu
Ser
455
Gly

Leu

Gly

200
Ala

Phe
Tyr
Lys
Pro
280
Pro
Leu
Cys
Gly
Val
360
Glu
Asp
Asn
Arg
Gly
440
Glu
Leu
His

Arg

Ser
Thr
Cys
Leu
265
Pro
Glu
Asp
Gly
Arg
345
Gln
Glu
Ala
Leu
Asp
425
Leu
Ile
Tyr

Met

Gly
505

282

Gly
Leu
Met
250
Glu
Thr
Ala
Phe
Val
330
Lys
Thr
Glu
Pro
Gly
410
Pro
Tyr
Gly
Gln
Gln

490

Ser

Val
Arg
235
Gln
Leu
Pro
Cys
Ala
315
Leu
Lys
Thr
Gly
Ala
395
Arg
Glu
Asn
Met
Gly
475

Ala

Leu

Pro
220
Ile
His
Lys
Ala
Arg
300
Cys
Leu
Leu
Gln
Gly
380
Tyr
Arg
Met
Glu
Lys
460
Leu

Leu

Leu

205
Asp

Ser
Leu
Arg
Pro
285
Pro
Asp
Leu
Leu
Glu
365
Cys
Gln
Glu
Gly
Leu
445
Gly
Ser

Pro

Thr

Arg
Arg
Glu
Ser
270
Thr
Ala
Tle
Ser
Tyr
350
Glu
Glu
Gln
Glu
Gly
430
Gln
Glu
Thr

Pro

Cys
510

Phe

Val

Tyr

255

Asp

Ile

Ala

Tyr

Leu

335

Ile

Asp

Leu

Gly

415

Lys

Lys

Ala

Arg
495
Gly

Ser
Glu
240
Pro
Pro
Ala
Gly
Tle
320
Val
Phe
Gly
Arg
Gln
400
Asp
Pro
Asp
Arg
Thr
480

Gly

Asp
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197/209 7

Val Glu Glu Asn

Asp
Tyr
545
Arg
Val
Tyr
Ile
His
625
Lys
Cys
Phe
Val
Asn
705
Gln
Glu
Tyr
His
Cys
785

Gly

Lys

Val
530
Tyr
Gln
Phe
Lys
Ala
610
Ala
Gly
Ile
Arg
Val
690
Gln
Thr
Leu
Thr
Lys
770
Gln

Lys

Thr

515
Phe

Ser
Phe
Gly
Lys
595
Asp
Thr
Ile
Ser
Leu
675
Trp
Lys
Val
Leu
Phe
755
Ala
Ile

Met

Val

Asp

Val

Ser

Leu

580

Ala

Ile

Gly

Tyr

Met

660

Gly

Tyr

Ser

Phe

740

Ile

Ile

Pro

Asn

Thr

Pro
Ser
Asp
Arg
565
Leu
Arg
Leu
Ala
Ala
645
Asp
Ser
Leu
Asn
Glu
725
Gly
Val
Arg
His
Arg

805
Glu

Gly
Ser
Ser
550
Leu
Gly
Ser
Phe
Trp
630
Tle
Arg
Arg
Ser
Thr
710
Pro
Phe
Lys
Val
Asn
790

Ser

Val

Pro
Glu
535
Glu
Phe
Asn
Met
Val
615
Val
Asn
Tyr
Thr
Val
695
Gln
Tle
Phe
Thr
Tle
775
Met

Cys

Leu

Met
520
Asp
Met
Val
Tle
Thr
600
Leu
Phe
Phe
Tle
Leu
680
Tle
Gly
Arg
Tle
Leu
760
Tle
Val

Gln

Ala

Ser Gly Glu

Tyr

Leu

Pro

Leu

585

Asp

Thr

Ser

Asn

Ala

665

Pro

Ile

Ser

Trp

Pro

745

Val

Ala

Leu

Ser

Phe

283

Phe
Leu
Tle
570
Val
Val
Leu
Asn
Cys
650
Tle
Arg
Ser
Asp
Lys
730
Leu
Gln
Val
Leu
Glu

810
Leu

Val
Cys
555
Ala
Val
Tyr
Pro
Ala
635
Gly
Val
Ser
Ser
Val
715
Leu
Met
Ala
Val
Val
795

Lys

His

Ser
Ser
540
Ser
Tyr
Tle
Leu
Phe
620
Thr
Met
Gln
Lys
Ser
700
Cys
Leu
Phe
Gln
Leu
780
Thr

Leu

Cys

Met
525
Val
Leu
Ser
Thr
Leu
605
Trp
Cys
Leu
Ala
Tle
685
Thr
Glu
Met
Met
Asn
765
Val
Ala

Ile

Cys

Asn

Asn

Gln

Leu

Phe

590

Asn

Ala

Lys

Leu

Thr

670

Ile

Phe

Pro

Leu

Ile

750

Ser

Phe

Ala

Gly

Leu

Phe
Thr
Glu
Ile
57h
Ala
Met
Val
Leu
Leu
655
Lys
Cys
Val
Lys
Gly
735
Phe
Lys
Leu
Asn
Tyr

815

Asn

Ser
Ser
Val
560
Cys
Phe
Ala
Ser
Leu
640
Thr
Ser
Leu
Phe
Tyr
720
Leu
Cys
Arg
Ala
Leu
800

Thr

Pro
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Val Leu Tyr Ala Phe Ile Gly
835
Ile Leu Lys Asp Leu Trp Cys

850

Phe Ser Cys Ala Gly Arg Tyr

865

Glu Thr Ala Asp Asn Asp Asn

210>
211>
212>
213>
220>
223>
<400> 426
atggagacag

426
2679
DNA

gaagtacagt
tcatgcaaag
cctggtcagg
aacgagaaat
atggaactta
tactactacg
tcaggtggtg
acccaggcag
tccagcaagt
cctgggcaaa
gacaggtttt
gctgaggacg
gctggtacaa
cctacgceccecg
cctgetgeceg
tgggcteett
tgtaaaaggg
caaacaacac
tgtgagctta
aaccagctgt
cggegeggte
ctttacaacg

820

Gln
840
Val
855

Ser

870

885

NILF5

=i

acactcttct
tgcaacagtc
ctagtggata
ggcttgagtg
tcaagggaaa
gcagccttac
ggagtcgagt
gagggtctgg
caccttctat
ctcttctcaa
gtcctcaact
cagggtctgg
tcggtgtata
agctcgaatt
ctccaactat
geggggeegt
tggcgggaac
gtcgaaagaa
aagaagagga
gggtcaagtt
ataacgaact
gcgaccctga

aattgcaaaa

Ala

cctttgggte
tgggccagaa
tacatttact
gatcgggtac
ggctacgett
ttccgaagat
attcgattat
gggtggceggce
ccecggtaacce
cagtaatggc
tcttatatat
gagcggaaca
ttattgcatg
gaaacgcagc
tgccteccag
tcatacgcgg
ttgcggagtyg
actcctctat
cggatgctct
ttctegetet
caacctcggg

aatgggtgga
agacaagatg

825
Lys Phe Arg

Arg Arg Lys

Glu Asn Ile

875

Ser Ser Phe
890

ttgetgetgt
ctcatcaaac
tcttacgtga
attaacccat
acatcagata
tccgeggtgt
tggggtcaag
agtggtggsg
ccaggcgagt
aatacatatc
cggatgtcca
gcttttacgt
caacatctcg
gatccaacca
cccctgagte
ggccttgact
cttecttttgt
atatttaagc
tgtcgattcce
gcegacgege
cgcecgggaag
aaaccgaggc

gccgaagect

284

830

Asn Tyr Phe Leu Lys

845

Tyr Lys Ser Ser Gly

860

Ser Arg Gln Thr Ser

Thr Met

gggttcecegg
ccggagette

tgcactgggt
ataatgacgg
agtccagtag
attactgcgce
gcacgacgct
ggggcetcaga
ctgtatctat
tttactggtt
atcttgcgag
tgagaatatc
aatacccctt
cgacgccagce
ttcggccaga
ttgcatgtga
cactcgtgat
agccctttat
cggaagagga
cagcctatca
agtatgacgt
gaaagaaccce

attccgaaat

880

aagcacagga
tgtaaaaatg
aaaacagaaa
caccaaatat
caccgcttat
gagagggact
cacggtgagc
catcgtgatg
cagttgtcgg
cctccaaagg
tggcgtacce
cagggtagaa
taccttcgge
gccacgacca
agcgtgtaga
tatctatata
aacgttgtat
gaggccecegtg
£8a8gLLLss
acagggccaa
ccttgacaaa

ccaggaggga
tggaatgaaa

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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ggcgagegga
aaggatactt
ggagagggcea
agtggggaaa
gtgaatacga
cgccaattca
ctgggtaaca
gatgtttacc
tgggetgtga
aaagggatct
gatcgataca
cctaggagca
acgtttgtcet
cagacagtga
gggtttttca
gttcaggcgce
gtcttcttgg
ggtaagatga
gaagtgctgg
aagtttcgaa
aagagctctg
gagactgctg
210> 427

211> 238

212> PRT

213>
220>
223>

<400> 427

Val Ser Lys Gly Glu Glu

1

Glu Leu Asp Gly Asp Val

Gly Glu Gly Asp Ala Thr

35

Thr Thr Gly Lys Leu Pro

50

Thr Tyr Gly Val Gln Cys
70

65

gacgaggtaa
acgacgccct
gaggaagtct
gtatgaactt
gctattactce
gtcgecetett
tcctggttgt
ttcttaacat
gccatgcaac
atgcaataaa
tagctatagt
aaattatttg
ttaaccagaa
gtgaaccaat
tcccactgat
aaaatagcaa
cctgtcagat
atcgatcttg
ccttecttea
attacttctt
gctttagttg

ataatgacaa

NILF5

=i

5

20

ggggcatgac
tcatatgcaa

gctaacatgce
cagcgatgta
cgtcgatagt
cgttcccate
aatcacattc
ggctatagceg
aggggegtgg
cttcaattgce
acaggcgact
cctecgtegta
atataacaca
acggtggaag
gttcatgatt
gagacataag
cccccataat
tcagtccgag
ctgttgtctg
gaaaatcctc
cgctgggege
cgcaagttcce

Leu Phe

Asn Gly

Gly
40

Pro

Tyr

Val
55

Phe Ser

ggcctgtate
gctcttecac
ggtgacgtceg
tttgactcct
gaaatgctgce
gcgtactccece
gctttctata
gacattcttt
gttttttcaa
gggatgctcce
aagtccttcce
tgggggetet
cagggttctg
ttgcttatgt
ttctgttata
gcaattcgag
atggttctge
aagttgatcg
aacccagttt
aaggacctct

tacagtgaga

aagggctctce
cacggggttce
aggagaatcc
ccgaagatta
tctgtagtct
ttatttgtgt
aaaaagctcg
ttgtgcttac
atgccacatg
tgctgacatg
gcectgegate
cagtgatcat
atgtatgtga
tgggettgga
catttattgt
tcatcattgce
tcgtcaccge
gatacaccaa
tgtatgecttt
ggtgtgtteg
atatatcccg

ttcactatg 2679

Thr Gly Val
10

His Lys Phe
25
Lys Leu Thr

Trp Pro Thr

Tyr Pro
75

Arg

285

Val Pro Ile

Ser Val Ser
30
Leu Lys Phe
45
Leu Val Thr
60
Asp His Met

tacggccacg
gagcggcagt
tggcccaatg
ctttgtatct
ccaagaagtc
ttttggeett
gagtatgact
tcteccatte
taagctgcett
catcagtatg
ccgcacactg
ctcctccagt
accaaagtat
gectgettttt
taagaccttg
cgtggtgttg
cgctaacttg
aactgtgaca
tataggacag
aaggaagtac

gcagacctcce

Leu Val
15
Gly Glu

Ile Cys

Thr Leu

Gln
80

Lys

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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His Asp Phe

Thr Ile Phe

Phe Glu
115

Lys

Lys

Phe
130

Asn

Asp

Tyr Ser

145
Ile

Lys Ala

Gln Leu Ala

Val Leu
195

Pro

Leu

Asp
210
Ala

Lys

Thr
225
210>
211>
212>
213>
220>
223>
<400> 428
gtgagcaagg
gacgtaaacg

Ala

428
717
DNA

aagctgaccc
gtgaccaccc
cacgacttct
aaggacgacg
aaccgcatcg
ctggagtaca
atcaaggcga
cactaccagc
ctgagcaccc

ctggagttcg

Phe Lys
85
Phe Lys
100
Gly Asp

Glu Asp

His Asn

Ser

Asp

Thr

Gly

Val

Ala Met

Asp Gly
Val
120
Ile

Leu

Asn
135

Tyr Ile

150

Phe
165
His

Asn

Asp
180
Pro Asp

Asn Glu

Gly Ile

Lys

Tyr

Asn

Lys

Thr

Ile Arg

Gln Gln

His Tyr
200
Arg Asp
215

Leu Gly

230

NILF5

=i

gcgaggagcet
gccacaagtt
tgaagttcat
tgacctacgg
tcaagtccgce
gcaactacaa
agctgaaggg
actacaacag
acttcaagat
agaacacccce
agtccgecect

tgaccgccege

gttcaccggg
cagcgtgtet
ctgcaccacc
cgtgcagtgce
catgcccgaa
gacccgcegece
catcgacttc
ccacaacgtce
ccgccacaac
catcggcgac
gagcaaagac

cgggatcact

Glu Gly
90
Tyr

Pro

Asn Lys

105

Asn Arg Ile

Leu Gly His

Met Ala Asp

155

His Asn Ile

170

Asn Thr Pro

185
Leu

Ser Thr

His Met Val
Glu

235

Met Asp

gtggtgccca
ggcgageggcey
ggcaagctgce
ttcagccget
ggctacgtcce
gaggtgaagt
aaggaggacg
tatatcatgg
atcgaggacg
ggcceegtge
cccaacgaga

ctcggcatgg

286

Tyr Val Gln

Thr Ala
110

Lys

Arg
Glu Leu
125
Lys Leu Glu
140
Lys

Gln Lys

Glu Asp Gly

Ile Gly Asp

190

Gln Ser Ala
205

Leu Leu Glu

220

Leu

Tyr Lys

tcctggtcega
agggcgatgce
ccgtgecectg
accccgacca
aggagcgcac
tcgagggcega
gcaacatcct
ccgacaagca
gcagcgtgea
tgctgececega
agcgcgatca

acgagctgta

Glu
95
Glu

Arg

Val

Gly Ile

Tyr Asn

Asn Gly
160
Ser Val
175
Gly Pro

Leu Ser

Phe Val

gctggacgge
cacctacggc
gcceccacccte
catgaagcag
catcttctte
caccctggtg
ggggcacaag
gaagaacggc
gctcecgecgac
caaccactac
catggtcctg
caagtaa 717

120
180
240
300
360
420
480
540
600
660
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<210>
211>
<212>
<213>

<220>

223>
<400>

429
1153
PRT

NILF5

=
429

Met Glu Thr Asp Thr

1
Gly

Lys
Phe
Leu
65

Asn
Ser
Val
Asp
Gly
145
Thr
Ile
Tyr
Ile
Gly

225
Ala

Ser
Pro
Thr
50

Glu
Glu
Thr
Tyr
Tyr
130
Ser
Gln
Ser
Leu
Tyr
210

Ser

Glu

Thr
Gly
35

Ser
Trp
Lys
Ala
Tyr
115
Trp
Gly
Ala
Cys
Tyr
195
Arg

Gly

Asp

Gly
20

Ala
Tyr
Ile
Phe
Tyr
100
Cys
Gly
Gly
Ala
Arg
180
Trp
Met

Ser

Val

5
Glu

Ser

Val

Gly

Lys

85

Met

Ala

Gln

Gly

Pro

165

Ser

Phe

Ser

Gly

Gly
245

Leu
Val
Val
Met
Tyr
70

Gly
Glu
Arg
Gly
Gly
150
Ser
Ser
Leu
Asn
Thr

230
Val

Leu
Gln
Lys
His
55

Ile
Lys
Leu
Gly
Thr
135
Ser
Ile
Lys
Gln
Leu
215

Ala

Tyr

Leu

Leu

Met

40

Asn

Ala

Ser

Thr

120

Thr

Gly

Pro

Ser

200

Ala

Phe

Gln
25

Ser
Val
Pro
Thr
Ser
105
Tyr
Leu
Gly
Val
Leu
185
Pro
Ser

Thr

Cys

287

Val
10

Gln
Cys
Lys
Tyr
Leu
90

Leu
Tyr
Thr
Gly
Thr
170
Leu
Gly
Gly

Leu

Met
250

Leu

Ser

Lys

Gln

Asn

75

Thr

Thr

Tyr

Val

Gly

155

Pro

Asn

Gln

Val

235
Gln

Leu
Gly
Ala
Lys
60

Asp
Ser
Ser
Gly
Ser
140
Ser
Gly
Ser
Ser
Pro
220

Ile

His

Leu
Pro
Ser
45

Pro
Gly
Asp
Glu
Ser
125
Ser
Asp
Glu
Asn
Pro
205
Asp

Ser

Leu

Glu
30

Gly
Gly
Thr
Lys
Asp
110
Arg
Gly
Ile
Ser
Gly
190

Gln

Arg

Glu

Val
15

Leu
Tyr
Gln
Lys
Ser
95

Ser
Val
Gly
Val
Val
175
Asn
Leu
Phe

Val

Tyr
255

Pro
Ile
Thr
Gly
Tyr
80

Ser
Ala
Phe
Gly
Met
160
Ser
Thr
Leu
Ser
Glu

240

Pro
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Phe Thr Phe

Thr
Ser
Gly
305
Trp
Ile
Lys
Cys
Val
385
Asn
Val
Arg
Lys
Arg
465
Lys
Ser
Val
Asp
Tyr

545
Arg

Thr
Gln
290
Ala
Ala
Thr
Gln
Ser
370
Lys
Gln
Leu
Arg
Met
450
Gly
Asp
Ser
Glu
Val
530

Tyr

Gln

Thr
275
Pro
Val
Pro
Leu
Pro
355
Cys

Phe

Leu

Lys
435
Ala
Lys
Thr
Gly
Glu
515
Phe

Ser

Phe

Gly

260

Pro

Leu

His

Leu

340

Phe

Arg

Ser

Tyr

Lys

420

Asn

Glu

Gly

Tyr

Ser

500

Asn

Asp

Val

Ser

Ala

Ala

Ser

Thr

Ala

325

Cys

Met

Phe

Arg

Asn

405

Arg

Pro

Ala

His

Asp

485

Gly

Pro

Ser

Asp

Arg

Gly
Pro
Leu
Arg
310
Gly
Lys
Arg
Pro
Ser
390
Glu
Arg
Gln
Tyr
Asp
470
Ala
Glu
Gly
Ser
Ser

550
Leu

Thr
Arg
Arg
295
Gly
Thr
Arg
Pro
Glu
375
Ala
Leu
Gly
Glu
Ser
455
Gly
Leu
Gly
Pro
Glu
535

Glu

Phe

Lys
Pro
280
Pro
Leu
Cys
Gly
Val
360
Glu
Asp
Asn
Arg
Gly
440
Glu
Leu
His
Arg
Met
520
Asp

Met

Val

Leu
265
Pro
Glu
Asp
Gly
Arg
345
Gln
Glu
Ala
Leu
Asp
425
Leu
Tle
Tyr
Met
Gly
505
Ser
Tyr
Leu

Pro

288

Glu

Thr

Ala

Phe

Val

330

Lys

Thr

Glu

Pro

Gly

410

Pro

Tyr

Gly

Gln

Gln

490

Ser

Gly

Phe

Leu

Ile

Leu
Pro
Cys
Ala
315
Leu
Lys
Thr
Gly
Ala
395
Arg
Glu
Asn
Met
Gly
475
Ala
Leu
Glu
Val
Cys

555
Ala

Lys
Ala
Arg
300
Cys
Leu
Leu
Gln
Gly
380
Tyr
Arg
Met
Glu
Lys
460
Leu
Leu
Leu
Ser
Ser
540

Ser

Tyr

Arg
Pro
285
Pro
Asp
Leu
Leu
Glu
365
Cys
Gln
Glu
Gly
Leu
445
Gly
Ser
Pro
Thr
Met
525
Val

Leu

Ser

Ser

270

Thr

Ala

Ile

Ser

350

Glu

Glu

Gln

Glu

Gly

430

Gln

Glu

Thr

Pro

Cys

510

Asn

Asn

Gln

Leu

Asp

Ile

Ala

Tyr

Leu

335

Ile

Asp

Leu

Gly

Tyr

415

Lys

Lys

Arg

Ala

Arg

495

Gly

Phe

Thr

Glu

Ile

Pro
Ala
Gly
Tle
320
Val

Phe

Gly

Gln
400
Asp
Pro
Asp
Arg
Thr
480
Gly
Asp
Ser
Ser
Val

560
Cys
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Val
Tyr
Ile
His
625
Lys
Cys
Phe
Val
Asn
705
Gln
Glu
Tyr
His
Cys
785
Gly
Lys
Val

Ile

Phe
865

Phe
Lys
Ala
610
Ala
Gly
Ile
Arg
Val
690
Gln
Thr
Leu
Thr
Lys
770
Gln
Lys
Thr
Leu
Leu

850

Ser

Gly
Lys
595
Asp
Thr
Ile
Ser
Leu
675
Trp
Lys
Val
Leu
Phe
755
Ala
Ile
Met
Val
Tyr
835

Lys

Cys

Leu
580
Ala
Tle
Gly
Tyr
Met
660
Arg
Gly
Tyr
Ser
Phe
740
Tle
Tle
Pro
Asn
Thr
820
Ala

Asp

Ala

565
Leu

Arg
Leu
Ala
Ala
645
Asp
Ser
Leu
Asn
Glu
725
Gly
Val
Arg
His
Arg
805
Glu
Phe

Leu

Gly

Gly
Ser
Phe
Trp
630
Tle
Arg
Arg
Ser
Thr
710
Pro
Phe
Lys
Val
Asn
790
Ser
Val
Tle

Trp

Arg
870

Asn
Met
Val
615
Val
Asn
Tyr
Thr
Val
695
Gln
Tle
Phe
Thr
Tle
775
Met
Cys
Leu
Gly
Cys

855
Tyr

Tle
Thr
600
Leu
Phe
Phe
Tle
Leu
680
Tle
Gly
Arg
Tle
Leu
760
Tle
Val
Gln
Ala
Gln
840

Val

Ser

Leu
585
Asp
Thr
Ser
Asn
Ala
665
Pro
Tle
Ser
Trp
Pro
745
Val
Ala
Leu
Ser
Phe
825
Lys

Arg

Glu

289

570
Val

Val
Leu
Asn
Cys
650
Tle
Arg
Ser
Asp
Lys
730
Leu
Gln
Val
Leu
Glu
810
Leu
Phe

Arg

Asn

Val
Tyr
Pro
Ala
635
Gly
Val
Ser
Ser
Val
715
Leu
Met
Ala
Val
Val
795
Lys
His
Arg

Lys

Ile
875

Tle
Leu
Phe
620
Thr
Met
Gln
Lys
Ser
700
Cys
Leu
Phe
Gln
Leu
780
Thr
Leu
Cys
Asn
Tyr

860

Ser

Thr
Leu
605
Trp
Cys
Leu
Ala
Tle
685
Thr
Glu
Met
Met
Asn
765
Val
Ala
Tle
Cys
Tyr
845

Lys

Arg

Phe
590
Asn
Ala
Lys
Leu
Thr
670
Tle
Phe
Pro
Leu
Tle
750
Ser
Phe
Ala
Gly
Leu
830
Phe

Ser

Gln

575
Ala

Met
Val
Leu
Leu
655
Lys
Cys
Val
Lys
Gly
735
Phe
Lys
Leu
Asn
Tyr
815
Asn
Leu

Ser

Thr

Phe
Ala
Ser
Leu
640
Thr
Ser
Leu
Phe
Tyr
720
Leu
Cys
Arg
Ala
Leu
800
Thr
Pro
Lys

Gly

Ser
880
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Glu Thr

Ala Thr

Pro Gly

Ile Leu
930

Ser Gly

945

Phe Ile

Thr Thr

Met Lys

Gln Glu
1010
Arg Ala
1025
Glu Leu
1040
His Lys
1055
Ala Asp
1070
His Asn
1085
Gln Asn
1100
His Tyr
1115
Lys Arg
1130
Ile Thr
1145
<210> 43
211> 34
<212> DN

Ala

Asn

Pro

915

Val

Glu

Cys

Leu

Gln

995

Arg

Glu

Lys

Leu

Lys

Ile

Thr

Leu

Asp

Leu

0

62
A

Asp

Phe

900

Val

Glu

Gly

Thr

Thr

980

His

Thr

Val

Gly

Glu

Gln

Glu

Pro

Ser

His

Gly

Asn

885

Ser

Ser

Leu

Glu

Thr

965

Tyr

Asp

Ile

Lys

Ile

Tyr

Lys

Asp

Ile

Thr

Met

Met

Asp

Leu

Lys

Asp

Gly

950

Gly

Gly

Phe

Phe

Phe

Asp

Asn

Asn

Gly

Gly

Gln

Val

Asp

Asn Ala
Leu Lys
Gly Glu

920
Gly Asp

935
Asp Ala

Lys Leu

Val Gln

Phe Lys

1000

Phe Lys
1015
Glu Gly
1030
Phe Lys
1045
Tyr Asn
1060
Gly Ile
1075
Ser Val
1090
Asp Gly
1105
Ser Ala
1120
Leu Leu
1135
Glu Leu
1150

Ser Ser Phe

Gln

905

Glu

Val

Thr

Pro

Cys

985

Ser

Asp

Asp

Glu

Ser

Lys

Gln

Pro

Leu

Glu

Tyr

290

890
Ala

Leu

Asn

Tyr

Val

970

Phe

Ala

Asp

Thr

Asp

His

Ala

Leu

Val

Ser

Phe

Lys

Gly

Phe

Gly

Gly

955

Pro

Ser

Met

Gly

Leu

Gly

Asn

Asn

Ala

Leu

Lys

Val

Thr Met
Asp Val
Thr Gly
925
His Lys
940
Lys Leu
Trp Pro

Arg Tyr

Pro Glu

1005

Asn Tyr
1020
Val Asn
1035
Asn Tle
1050
Val Tyr
1065
Phe Lys
1080
Asp His
1095
Leu Pro
1110
Asp Pro
1125
Thr Ala
1140

Gly

Glu

910

Val

Phe

Thr

Thr

Pro

990

Gly

Lys

Arg

Leu

Ile

Ile

Tyr

Asp

Asn

Ala

Ser

895

Glu

Val

Ser

Leu

Leu

975

Asp

Tyr

Thr

Ile

Gly

Met

Arg

Gln

Asn

Glu

Gly

Gly

Asn

Pro

Val

Lys

960

Val

His

Val
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213> NLR5

<220>

<223> E R

<400> 430
atggagacag
gaagtacagt
tcatgcaaag
cctggtcagg
aacgagaaat
atggaactta
tactactacg
tcaggtggtg
acccaggcag
tccagcaagt
cctgggcaaa
gacaggtttt
gctgaggacg
gctggtacaa
cctacgceccecg
cctgetgeceg
tgggcteett
tgtaaaaggg
caaacaacac
tgtgagctta
aaccagctgt
cggegeggte
ctttacaacg
ggcgagegga
aaggatactt
ggagagggca
agtggggaaa
gtgaatacga
cgccaattca
ctgggtaaca
gatgtttacc
tgggetgtga
aaagggatct
gatcgataca

cctaggagca

acactcttct
tgcaacagtc
ctagtggata
ggcttgagtg
tcaagggaaa
gcagccttac
ggagtcgagt
gagggtctgg
caccttctat
ctcttctcaa
gtcctcaact
cagggtctgg
tcggtgtata
agctcgaatt
ctccaactat
geggggeegt
tggcgggaac
gtcgaaagaa
aagaagagga
gggtcaagtt
ataacgaact
gcgaccctga
aattgcaaaa
gacgaggtaa
acgacgccct
gaggaagtct
gtatgaactt
gctattactce
gtcgecetett
tcctggttgt
ttcttaacat
gccatgcaac
atgcaataaa
tagctatagt
aaattatttg

cctttgggte
tgggccagaa
tacatttact
gatcgggtac
ggctacgcett
ttccgaagat
attcgattat
gggtggceggce
ccecggtaacce
cagtaatggc
tcttatatat
gagcggaaca
ttattgcatg
gaaacgcagc
tgccteccag
tcatacgcgg
ttgcggagtg
actcctctat
cggatgctct
ttctegetet
caacctcggg
aatgggtgga
agacaagatg
ggggcatgac
tcatatgcaa
gctaacatgce
cagcgatgta
cgtcgatagt
cgttcccate
aatcacattc
ggctatagceg
aggggegtgg
cttcaattgc
acaggcgact

cctecgtegta

ttgetgetgt
ctcatcaaac
tcttacgtga
attaacccat
acatcagata
tccgeggtgt
tggggtcaag
agtggtggsg
ccaggcgagt
aatacatatc
cggatgtcca
gcttttacgt
caacatctcg
gatccaacca
cccctgagte
ggccttgact
cttecttttgt
atatttaagc
tgtcgattce
gcegacgege
cgccgggaag
aaaccgaggc
gccgaagect
ggcctgtate
gctcttecac
ggtgacgtceg
tttgactcct
gaaatgctgce
gcgtactceccece
gctttctata
gacattcttt
gttttttcaa
gggatgctcce

aagtccttcce

tgggggetet

291

gggttcecegg
ccggagette

tgcactgggt
ataatgacgg
agtccagtag
attactgcgce
gcacgacgct
ggggctcaga
ctgtatctat
tttactggtt
atcttgcgag
tgagaatatc
aatacccctt
cgacgccagce
ttcggccaga
ttgcatgtga
cactcgtgat
agccctttat
cggaagagga
cagcctatca
agtatgacgt
gaaagaaccce
attccgaaat
aagggctctce
cacggggttce
aggagaatcc
ccgaagatta
tctgtagtct
ttatttgtgt
aaaaagctcg
ttgtgcttac
atgccacatg
tgctgacatg
gcectgegate
cagtgatcat

aagcacagga
tgtaaaaatg
aaaacagaaa
caccaaatat
caccgcttat
gagagggact
cacggtgagc
catcgtgatg
cagttgtcgg
cctccaaagg
tggcgtaccce
cagggtagaa
taccttcgge
gccacgacca
agcgtgtaga
tatctatata
aacgttgtat
gaggccecegtg
£8a8gLLLLs
acagggccaa
ccttgacaaa
ccaggaggga
tggaatgaaa
tacggccacg
gagcggcagt
tggcccaatg
ctttgtatct
ccaagaagtc
ttttggeett
gagtatgact
tcteccatte
taagctgcett
catcagtatg
ccgcacactg

ctcctccagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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acgtttgtcet
cagacagtga
gggtttttca
gttcaggcgce
gtcttcttgg
ggtaagatga
gaagtgctgg
aagtttcgaa
aagagctctg
gagactgctg
tctctgetga
gagctgttca
aagttcagcg
ttcatctgca
tacggcgtge
tccgecatge
tacaagaccc
aagggcatcg
aacagccaca
aagatccgcce
acccccatceg
gccctgagea
gcegeeggga
<210> 431

211> 780

<212> PRT

213>
220>
223>

<400> 431

Met Val Cys Leu Lys

1

Val Thr Leu Met Val

Asn Pro Val Val His

35

Pro Gly Gly Gly Gly Ser

50

Thr Arg Pro Arg Phe

ttaaccagaa
gtgaaccaat
tcccactgat
aaaatagcaa
cctgtcagat
atcgatcttg
ccttecttea
attacttctt
gctttagttg
ataatgacaa
aacaagccgg
ccggggtggt
tgtctggega
ccaccggcaa
agtgcttcag
ccgaaggcta
gegecgaggt
acttcaagga
acgtctatat
acaacatcga
gcgacggecce
aagaccccaa

tcactctcgg

NILF5

=i

5

20

Leu

Leu

Phe

Leu

atataacaca
acggtggaag
gttcatgatt
gagacataag
cccccataat
tcagtccgag
ctgttgtctg
gaaaatcctc
cgetgggege
cgcaagttcce
agatgtcgaa
gcccatectg
gggcgaggsgc
gctgeeegtg
ccgctacccee
cgtccaggag
gaagttcgag
ggacggcaac
catggccgac
ggacggcagc
cgtgetgetg
cgagaagcgc

catggacgag

Ser Ser

40

55
Trp Gln

Pro Gly Gly

Phe Lys Asn

Gly Gly Gly

cagggttctg
ttgcttatgt
ttctgttata
gcaattcgag
atggttctge
aagttgatcg
aacccagttt
aaggacctct
tacagtgaga
ttcactatgg
gagaatcctg
gtcgagetgg
gatgccacct
ccctggcecca
gaccacatga
cgcaccatct
ggcgacacce
atcctgggge
aagcagaaga
gtgcagctcg
cccgacaacc
gatcacatgg
ctgtacaagt

Ser Cys
10

Pro Leu Ala
25

Ile Val
Gly Ser
Lys Arg

Pro

292

atgtatgtga
tgggettgga
catttattgt
tcatcattgce
tcgtcaccge
gatacaccaa
tgtatgecttt
ggtgtgtteg
atatatcccg
gatccggcege
gaccggtgag
acggcgacgt
acggcaagct
ccctecgtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga
aa 3462

Met Thr Ala

Leu Ala Ser
30
Thr Pro Arg
45
Gly Gly Ser
60
Glu Cys His

accaaagtat
gectgettttt
taagaccttg
cgtggtgttg
cgctaacttg
aactgtgaca
tataggacag
aaggaagtac
gcagacctcce
aacaaacttc
caagggcgag
aaacggccac
gaccctgaag
caccctgacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggcgaacttce
ccagcagaac
cacccagtcc

gttcgtgacc

Leu Thr
15
Asp Glu

Thr Pro

Gly Asp

Phe Phe

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



CN 111373031 A

.1l

207/209 7

65

Asn Gly Thr

Glu
Thr
Tle
Tyr
145
Val
Leu
Trp
Leu
Thr
225
Ser
Ala
Leu
Arg
Gln
305
Asp
Pro

Asp

Arg

Glu
Glu
Leu
130
Gly
Thr
Val
Phe
Tle
210
Val
Val
Gln
Phe
Val
290
Asn
Val
Arg

Lys

Arg
370

Ser
Leu
115
Glu
Val
Val
Cys
Leu
195
Gln
Pro
Thr
Ser
Leu
275
Lys
Gln
Leu
Arg
Met

355
Gly

Glu
Val
100
Gly
Gln
Val
Tyr
Ser
180
Asn
Asn
Arg
Ser
Lys
260
Gly
Phe
Leu
Asp
Lys
340

Ala

Lys

85
Arg

Arg
Ala
Glu
Pro
165
Val
Gly
Gly
Ser
Pro
245
Met
Ala
Ser
Tyr
Lys
325
Asn

Glu

Gly

70
Val

Phe
Pro
Arg
Ser
150
Ser
Ser
Gln
Asp
Gly
230
Leu
Leu
Gly
Arg
Asn
310
Arg
Pro

Ala

His

Arg
Asp
Asp
Ala
135
Phe
Lys
Gly
Glu
Trp
215
Glu
Thr
Ser
Leu
Ser
295
Glu
Arg
Gln

Tyr

Asp
375

Phe
Ser
Ala
120
Ala
Thr
Thr
Phe
Glu
200
Thr
Val
Val
Gly
Phe
280
Ala
Leu
Gly
Glu
Ser

360
Gly

Leu
Asp
105
Glu
Val
Val
Gln
Tyr
185
Lys
Phe
Tyr
Glu
Val
265
Ile
Asp
Asn
Arg
Gly
345

Glu

Leu

293

Asp
90

Val
Tyr
Asp
Gln
Pro
170
Pro
Ala
Gln
Thr
Trp
250
Gly
Tyr
Ala
Leu
Asp
330
Leu

Ile

Tyr

75
Arg

Gly
Trp
Thr
Arg
155
Leu
Gly
Gly
Thr
Cys
235
Arg
Gly
Phe
Pro
Gly
315
Pro
Tyr

Gly

Gln

Tyr
Glu
Asn
Tyr
140
Arg
Gln
Ser
Met
Leu
220
Gln
Ala
Phe
Arg
Ala
300
Arg
Glu
Asn

Met

Gly
380

Phe
Phe
Ser
125
Cys
Val
His
Ile
Val
205
Val
Val
Arg
Val
Asn
285
Tyr
Arg
Met
Glu
Lys

365
Leu

Tyr
Arg
110
Gln
Arg
Gln
His
Glu
190
Ser
Met
Glu
Ser
Leu
270
Gln
Gln
Glu
Gly
Leu
350

Gly

Ser

Asn
95

Ala
Lys
His
Pro
Asn
175
Val
Thr
Leu
His
Glu
255
Gly
Thr
Gln
Glu
Gly
335
Gln

Glu

Thr

80
Gln

Val
Asp
Asn
Lys
160
Leu
Arg
Gly
Glu
Pro
240
Ser
Leu
Ser
Gly
Tyr
320

Lys

Lys

Ala
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Thr
385
Gly
Asp
Leu
Ala
Pro
465
Phe
Phe
Ala
Thr
Pro
545
Phe
Val
Leu
Val
Lys
625
Asn
Tle

Ser

Tyr

Lys

Ser

Val

Gly

Ile

450

Asp

His

Gly

Val

Pro

530

Val

Thr

Thr

Phe

Tyr

610

His

Val

Gly

Arg

Asn

Asp
Ser
Glu
Phe
435
Lys
Gln
Val
Arg
Asp
515
Ile
Glu
Pro
Thr
Arg
595
Asp
Trp
Val
Thr
Ser

675
Glu

Thr
Gly
Glu
420
Phe
Glu
Ser
Asp
Phe
500
Lys
Thr
Leu
Pro
Gly
580
Lys
Cys
Glu
Cys
Ile
660

Ala

Leu

Tyr
Ser
405
Asn
Tle
Glu
Gly
Met
485
Ala
Ala
Asn
Arg
Val
565
Val
Phe
Arg
Phe
Ala
645
Phe

Asp

Asn

Asp
390
Gly
Pro
Tle
His
Glu
470
Ala
Ser
Asn
Val
Glu
550
Val
Ser
His
Val
Asp
630
Leu
Tle

Ala

Leu

Ala

Glu

Gly

Ala

Val

455

Phe

Lys

Phe

Leu

Pro

535

Pro

Asn

Glu

Tyr

Glu

615

Ala

Gly

Ile

Pro

Gly

Leu
Gly
Pro
Val
440
Tle
Met
Lys
Glu
Glu
520
Pro
Asn
Val
Thr
Leu
600
His
Pro
Leu
Lys
Ala

680
Arg

His Met Gln

Arg
Met
425
Leu
Tle
Phe
Glu
Ala
505
Tle
Glu
Val
Thr
Val
585
Pro
Trp
Ser
Thr
Gly
665
Tyr

Arg

294

Gly
410
Ala
Met
Gln
Asp
Thr
490
Gln
Met
Val
Leu
Trp
570
Phe
Phe
Gly
Pro
Val
650
Leu

Gln

Glu

395

Ser
Tle
Ser
Ala
Phe
475
Val
Gly
Thr
Thr
Tle
555
Leu
Leu
Leu
Leu
Leu
635
Gly
Thr

Gln

Glu

Ala

Leu

Ser

Ala

Glu

460

Asp

Trp

Ala

Lys

Val

540

Cys

Arg

Pro

Pro

Asp

620

Pro

Leu

Ser

Gly

Tyr

Leu
Leu
Gly
Gln
445
Phe
Gly
Arg
Leu
Arg
525
Leu
Phe
Asn
Arg
Ser
605
Glu
Glu
Val
Arg
Gln

685
Asp

Pro
Thr
Val
430
Glu
Tyr
Asp
Leu
Ala
510
Ser
Thr
Tle
Gly
Glu
590
Thr
Pro
Thr
Gly
Val
670

Asn

Val

Pro
Cys
415
Pro
Ser
Leu
Glu
Glu
495
Asn
Asn
Asn
Asp
Lys
575
Asp
Glu
Leu
Thr
Ile
655
Lys

Gln

Leu

Arg
400
Gly
Val
Trp
Asn
Ile
480
Glu
Ile
Tyr
Ser
Lys
560
Pro
His
Asp
Leu
Glu
640
Ile
Phe

Leu

Asp
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690 695 700
Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys
705 710 715 720
Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala

725 730 735
Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys
740 745 750
Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr
755 760 765

Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

770 775 780

295



CN 111373031 A i’H HH :I:; Bﬁ 1/10 7T

T

-+{OMY {5 LTRb{RREF{CPPTh{ SFV| TCRe 24 TCRa | P2A |6GFP F{WPRE={3 IR}

~+{ OV {5 TR P RREF->-{ CPPTo{ SFRV | EFfor [SOEERRE o FJA| RF? | RSV [PURD F=-{WPRE 3 TR

K1

e EEME T 41

TCR¥EA47

MHC-CAR T4 i

K2

296



CN 111373031 A i’H HH :I:; Bﬁ 2/10 1L

—
9250

- HADRA AR
o

e TR [ | VBRI | HADR |l BV A~ OD3; |

~() e

Vo X

by
A

ol 8PP »

-t RQRS >

K3

S

N\

Y
o
N \-. N
T
.

=
2
2,

eBFP |-
83 CD3C RORGH—=
yd

- HLADRAF—
= W MBP.-_HK._ HLA-DRBF—3<

i}

AN | R
RN
NN

N
P
N

[ )
o
-~

=N

L |

0

5

TN
(m o
Em\

N\
NE

K4

297



CN 111373031 A

" PR BB

3/10 7T

— CMV F=15LTR={ RRE p=~{CPPT

¥

EF1o RORS

E2A

WPRE

JLIR

\_ VBPRE

HLA-DRB =1 C03C| T2A

K5

298



N 111373031 A W OB BB 4/10 T

K6

299



5/10 7T

1z I

i

CN 111373031 A

e

KAR MHCII 2§

300



B $ Kt 6/10 T

CN 111373031 A i

&]8A
e [2) 8 umw (G¢s;ja ST (G4Si4 gl HLAA ET_H.' % v
we WA L 7 )

4|88

301



CN 111373031 A i’H HH :I:; Bﬁ 7/10 L

& &

i i i i i
CD28 5 CD28 5% | [CD28 ik DAPY0 DAP10
4-1BB 4-1BB | |4-1BB e
— 2o —2e | | =2 (D8 (028 ||SR28
i mHR | | (8 B
ICD3-C CD3-{ | {CD3-{ 41RB 4188 FKRE RB

FHBF || o o
X 40 i B 7 15 R
CD3-¢
| St 9 0 40 R 7 T 7
Notch Nfat )3+ (FE32 4605
Lane LI EAL) R S A kY

Kik, F/oAEH H T %%
SEUEATI Notch—TAL Jiig
TAL JR 45 K3, (TAL 2824

BRI )

K9

302



CN 111373031 A i’H HH :I:; Bﬁ 8/10 1L

REE-TI R
K| Bkiwicrgon- 8 | 823k wictr o | BREE | T

Pl A7 i 0 4 W AF

KBSk BM | Bk | MHC | ek TM

R BRI 8 N B N R
ZEE: MK

A B:

MHCl oo | Bk | TM Rk 8k MHOIB | BBk TH

A B:

Molo7 ek B kB S MBI
ik 1K

A B:

MHCla 18 | T™™ k(8K | MHCIB | BRBE] T

A B:

R (R R

K10

303



CN 111373031 A i'% HH :F; Bﬁ 9/10 1L
T /0%

A B:

MACH o | B | T Bk |8k | MHCIIB  |4edk | TM

A B:

TR | R
K10 (£%)

100 -

30 -

CD3 KX (%)

304



CN 111373031 A W OB B M

%]

10/10

A D i e

s
s
ok
+ o o
L 08 v
P e
' 0
1,
b
A

Y

.

IR

“‘%\\\?\\\\

R

O HgliAk 1+2 CIRERAA 2

A

O A 1

R

K12

305



	BIB
	BIB00001

	CLA
	CLA00002
	CLA00003
	CLA00004
	CLA00005
	CLA00006

	DES
	DES00007
	DES00008
	DES00009
	DES00010
	DES00011
	DES00012
	DES00013
	DES00014
	DES00015
	DES00016
	DES00017
	DES00018
	DES00019
	DES00020
	DES00021
	DES00022
	DES00023
	DES00024
	DES00025
	DES00026
	DES00027
	DES00028
	DES00029
	DES00030
	DES00031
	DES00032
	DES00033
	DES00034
	DES00035
	DES00036
	DES00037
	DES00038
	DES00039
	DES00040
	DES00041
	DES00042
	DES00043
	DES00044
	DES00045
	DES00046
	DES00047
	DES00048
	DES00049
	DES00050
	DES00051
	DES00052
	DES00053
	DES00054
	DES00055
	DES00056
	DES00057
	DES00058
	DES00059
	DES00060
	DES00061
	DES00062
	DES00063
	DES00064
	DES00065
	DES00066
	DES00067
	DES00068
	DES00069
	DES00070
	DES00071
	DES00072
	DES00073
	DES00074
	DES00075
	DES00076
	DES00077
	DES00078
	DES00079
	DES00080
	DES00081
	DES00082
	DES00083
	DES00084
	DES00085
	DES00086

	BIS
	BIS00087
	BIS00088
	BIS00089
	BIS00090
	BIS00091
	BIS00092
	BIS00093
	BIS00094
	BIS00095
	BIS00096
	BIS00097
	BIS00098
	BIS00099
	BIS00100
	BIS00101
	BIS00102
	BIS00103
	BIS00104
	BIS00105
	BIS00106
	BIS00107
	BIS00108
	BIS00109
	BIS00110
	BIS00111
	BIS00112
	BIS00113
	BIS00114
	BIS00115
	BIS00116
	BIS00117
	BIS00118
	BIS00119
	BIS00120
	BIS00121
	BIS00122
	BIS00123
	BIS00124
	BIS00125
	BIS00126
	BIS00127
	BIS00128
	BIS00129
	BIS00130
	BIS00131
	BIS00132
	BIS00133
	BIS00134
	BIS00135
	BIS00136
	BIS00137
	BIS00138
	BIS00139
	BIS00140
	BIS00141
	BIS00142
	BIS00143
	BIS00144
	BIS00145
	BIS00146
	BIS00147
	BIS00148
	BIS00149
	BIS00150
	BIS00151
	BIS00152
	BIS00153
	BIS00154
	BIS00155
	BIS00156
	BIS00157
	BIS00158
	BIS00159
	BIS00160
	BIS00161
	BIS00162
	BIS00163
	BIS00164
	BIS00165
	BIS00166
	BIS00167
	BIS00168
	BIS00169
	BIS00170
	BIS00171
	BIS00172
	BIS00173
	BIS00174
	BIS00175
	BIS00176
	BIS00177
	BIS00178
	BIS00179
	BIS00180
	BIS00181
	BIS00182
	BIS00183
	BIS00184
	BIS00185
	BIS00186
	BIS00187
	BIS00188
	BIS00189
	BIS00190
	BIS00191
	BIS00192
	BIS00193
	BIS00194
	BIS00195
	BIS00196
	BIS00197
	BIS00198
	BIS00199
	BIS00200
	BIS00201
	BIS00202
	BIS00203
	BIS00204
	BIS00205
	BIS00206
	BIS00207
	BIS00208
	BIS00209
	BIS00210
	BIS00211
	BIS00212
	BIS00213
	BIS00214
	BIS00215
	BIS00216
	BIS00217
	BIS00218
	BIS00219
	BIS00220
	BIS00221
	BIS00222
	BIS00223
	BIS00224
	BIS00225
	BIS00226
	BIS00227
	BIS00228
	BIS00229
	BIS00230
	BIS00231
	BIS00232
	BIS00233
	BIS00234
	BIS00235
	BIS00236
	BIS00237
	BIS00238
	BIS00239
	BIS00240
	BIS00241
	BIS00242
	BIS00243
	BIS00244
	BIS00245
	BIS00246
	BIS00247
	BIS00248
	BIS00249
	BIS00250
	BIS00251
	BIS00252
	BIS00253
	BIS00254
	BIS00255
	BIS00256
	BIS00257
	BIS00258
	BIS00259
	BIS00260
	BIS00261
	BIS00262
	BIS00263
	BIS00264
	BIS00265
	BIS00266
	BIS00267
	BIS00268
	BIS00269
	BIS00270
	BIS00271
	BIS00272
	BIS00273
	BIS00274
	BIS00275
	BIS00276
	BIS00277
	BIS00278
	BIS00279
	BIS00280
	BIS00281
	BIS00282
	BIS00283
	BIS00284
	BIS00285
	BIS00286
	BIS00287
	BIS00288
	BIS00289
	BIS00290
	BIS00291
	BIS00292
	BIS00293
	BIS00294
	BIS00295

	DRA
	DRA00296
	DRA00297
	DRA00298
	DRA00299
	DRA00300
	DRA00301
	DRA00302
	DRA00303
	DRA00304
	DRA00305


