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L. — P& gidiik & 2 I 2 RIZIR, rid ik & Z a5 () BRE S514 S48
Fadak , Forb BTk M A5 5 A% 3 45 M AL 5 CD2 15 5 4% 5 45 M 3B A0 & CD3C 45 M43k s LA & BA
NHRZED—F: (1) PURS A G 11) BRI

2 FRAB RN E SR LT IR IAL IR , Forb Biridk i 5315 5 4% 3 45 R 3808 0 2 L s 3k

3 ARHEAUR EE K 2B I8 AL IR » Forh ok 3 i s el & DL R R i 22 2 —Ff . 4- 1BB
55 S S5 M CD2T15 5% S 45 M3 0X4015 516 T 45 M4 . CD28 5 5 4% T 45 35k .CD278
55 AL S5 CDA0ME 5 4L S 454 . CDAOLAE S 4% S 45 /38 . tol LRE 24615 5 1% S 454
W HATATH 5

4 ARPEBCRNEE SR 1 - 39 E — TUFT I (A% R , L A BT I i B3 5 5 1% 5 45 A 380 7 5 SEQ
ID NO: 81 &I 7 51 2 /180 % [F] JF H & AL R 7 41

5. ARIEAUCH] K 1 -3 E— BT IR HIAZ R , e A Bt B 5 45 #4938 FH SEQ- ID NO: 84H .

6. MR AR E SR 1 -5 — TR AR , Fo P ik ik & 2 B & 5 H SEQ 1D NO:
2022294192 1120 Z IR T 51 22 2 2980 % [F] I 1) L R /7 51

T ARPEBOFE R L -6 E— DT iR KL IR , i IR 0 5 Y S BT 8 ik A 2 K 2 4% 1
ig, Horh ik ix & 2 B & (1) Pk bR 45 & S5 138

8. MRAB RN E R T IR LI , Forb ik B SR 45 & &5 M B S Pk s - pt 1 45 & A B

9. MRIEAUHE R TP IR KIAZ IR , Horh iR $t )R 456 45 938 A 75 seFv . sdAb Fab  BURF 7
PEPUR B BUR S & 7 B =R e M huiR s PR 45 & v B SR e MR . = e it =
PiA  scFv-Fe 444  VhHZS F48  he TgG4h #y 3, .V -NARSE F 3 sl AT AT 4H &

10 ARFERRELR T -9 AF — T IR B AZ R » o vh ik 710 57 &5 - &5 A4 3800 BAH I 3% 11 1t
JR B R

11 AR AR ZE R 10 P il B AX R , HeHh B ik B4 A 3% 1f7 71 J5L 4% H HLA-DR.CD20,CD32b,
CD37.CD38.CD52.CD81.CD79A.CD79B.CD138.CSI .GPRC5DBAFF 3244 \ APRIL .BCMAFITACT .

12 AR BRI LR T -9H AT — TR A AL , oA BT IR 30 JiR 45 445 A 3800 e e A DR it R
HA R o

13 AR AR EL R 12 ik B AZ R o v B it i Jed A 5S4t iR e H HLA-DR . CD20.CD32b
CD37.CD38.CD52.CD81.CD79A.CD79B.CD138.CSI.GPRC5DBAFF3Z 44 \APRIL .BCMA  TACT .
2R TR AR RSP BT R (CEA) B- NGB RRR IR R IR (AFP) BRI BL
PEAFP  FOR R BR 2 19 JRAGE- 1 MN-CA  IX. A S b il 10 %% 5% B \RUL \RU2 (AS) . 7% K S 1
mut HSP70-2.M-CSF. Bl &1 B4 S 4 Ht J8 (PSA) JPAPNY-ESO-1.LAGE-1la.p53.prostein.
PSMA \HER2 473 £ I i bL B 117 51 g Fgg Bt J57 - 1 (PCTA- 1) \MAGE \ELF2M. W Hh PR 41 fifg
VLR AR TR AB2E S R A K (IGF) -1.IGF-11.1GF-1524A .GD2.GD3.B7-H3.
GPC2.L1CAM.EGFR. [f] & Z& MART-1.gp100 (Pmel 17) .B&%% F2M . TRP-1.TRP-2.MAGE-1.
MAGE-3.BAGE.GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL.E2A-PRL .H4-RET. IGH- IGK.
MYL-RAR.EBVA. N3 3LJ8 5 5% (HPV) HiJRE6 FIE7 . TSP- 180 MAGE -4 \MAGE-5 MAGE -6 \RAGE .
pl185erbB2.p180erbB-3.c-met.nm-23H1 .PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.
K-ras.B-IEFF & A .CDK4 Mum-1.p15.p16.43-9F . 5T4.791Tgp72. I fii &5 (1 . B-HCG . BCA225
BTAA.CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.G250.Ga733/
EpCAM.HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K .NY-C0O-1.RCAS1.SDCCAG16.TA-90.
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TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FIGD2.

14 AREBUCRELR 1 - 13— TP IR LR , BT IR % R B0 2 b BT ik B & 2 IR 2 #%
TR, HA i & 2 KA S (111) BTl 5 i g /a4

15 AR BOF] ZE 3K 14 BT ik B AZ IR , He v i ik %5 15 45 74 48(3% F CD3£.CD2.CD8a . CD28
CD40.CTLA4.0X40.PD-1.4-1BB(CD137) \FcERI v .ICOS (CD278) \ILRB (CD122) . FIIL-2RG
(CD132) i 15 s &5 A 4 ) 4 3 Bl 40 o

16. — ML i i & 2 I 2 RN ZIE, frid ik & 2 I & 51 3 SEQ 1D NO:
2022294192 112/ [ 51 22 /02980 % [F] 5 1 7 51

17. —FZRH BV, iR R A A WA S R PERCR K 1 - 16 A — T IR 1 &5 G
TR A 2 K 2 A% T IR IR , HF Bt — 0 A8 & el 40 2 IR 2 - IR AL IR -

18 AR BCH] ZE R L7k M A BR A & 4, b Bir ik 53 119 22 IR0 3 1 & Pt i 32 4
(CAR) T4 i 5244 (TCR) B TCR-CAR.

19 ARIEAUH ZL R 18T IR AL R &4 » Forb iR CAREL H5 25 — AACAR & —ARCARELEE
=/RCAR.

20 AR BRI LR 1881 9P iR M AL BRH & W » Forb ik 7 4M 1) 22 IR 5 & A CD3 L &5 14
1A CAR

21 ARIEAUH) EL R 18- 20 AE— T Tk I AL R 40 &4 , oAb Bir i A 2 IR &5 & B i
JiR 45 & S5 IR CAR 6

22 RABEBFE R 21T IR KA IR A &4, Horb Bk B R 45 & S5t 3308, & Ju Ak sl Ho 5
e B

23 RIEACHZ R 21T iR LR 25 W, Horh ek 9t R 45 & 45 W 8080 & scFv . sdAb,
Fab OURE R PUR B B IR 456 7 B =R R iR sl U R 456 i B OUURE S P U4
R EME S HUR  scFv-Fo M A  VhHEZE M998, he TG4 #35 L V - NAR &5 #4358 5 AT T 40

I
=

24 RYE BRI E R 17 - 23 AL — TURTIR AL BR &4 » T vp B B Jis &5 6 &5 A 380 B4

i 2 T Bt S B e A

25 MRPE BRI E R 24 Bt iR ) B TR 4164 » e vh Bt IR B4 i 2 170 4t i %6 1 HLA- DR CD20)
CD32b.CD37.CD38.CD52.CD81.CD79A.CD79B.CD138.CST . GPRC5D . BAFFAZ {4 , APRIL .BCMA A
TACT .

26 AR HEALRNEL R 21 - 23 AT — BT IR A% BRZH &40 , S vb BT IR e 5 &5 & &5 A 30T i yg
FHRPUR FA R 7

27 ARPEAUREL SR 24 il (R AZ R AL G400, 3 7 Bk i AH DS Bt Ji 328 1 o 440 e Jo 98 A K
PrJE PR (CEA) B- NSRBI IR ER IR 8T 1 (AFP) R4 3 R ML PEAFP | R iR
BRET A \RAGE-1.MN-CA  TX. A i [ 100 % S g \RU1\RU2 (AS) B R LSS \mut HSP70-2.M-
CSF B %1 B4 St iR (PSA) JPAPNY-ESO-1.LAGE-1a.p53.prostein.PSMAHER2 . {73 &
F AN iR B R 51 S R 40 5 - 1 (PCTA-1) \MAGE \ELF2M . Fg rh 4 o7 241 fifo 330 12 2 19 il I
EEB2ES E A KE T (IGF) -1 IGF-11.IGF- 15244 .GD2.GD3.B7-H3.GPC2.L1CAM.EGFR.
6] i 2 MART-1.gp100 (Pme117) . /%% B2 . TRP- 1 . TRP-2 \MAGE- 1 \MAGE-3.BAGE .GAGE- 1.
GAGE-2.p15.p53.Ras HER-2.BCR-ABL.E2A-PRLH4-RET. IGH- IGK . MYL-RAR.EBVA. A\ 33L&
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Jpi 55 (HPV) H1JHE6FIET . TSP- 180 MAGE-4 MAGE -5 MAGE-6 \RAGE .p185erbB2.p180erbB-3.c-
met.nm-23H1 . PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-3E¥ K H .CDK4.
Mum-1.p15.p16.43-9F.5T4.791Tgp72. H la& H .B-HCG.BCA225.BTAA.CA125 . BCAACA195,
CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.6250.Ga733/EpCAM. HTgp-175.M344 MA-50.
MG7-Ag MOV18.NB/70K.NY-CO-1.RCAS1.SDCCAG16.TA-90.TAAL6.TAG72.TLP.TPS CD19.
CD20.CD22.ROR1FIGD2.

28 MRAEAUHN ELR 17 - 27 AT — T FT ik (AL BR 40 &40, o BT ik 53 A 22 i A0, 2 3 )
PR R

29 AR BRI LR 28 T IR IAZ PR A &4 » Fo v ok 3 s 4 A e 25 DL R PR i 22—
i : 4- 1BBAE 5 1% 3 45 380 CD2 75 5% T &5 118, 0X4 015 T & F 45 1938 . CD28(5 5 1L S 4514
19,.CD27815 5 & F 45 1435 . CDA0(E 514 F 45 38 . CDAOL(E S 4L F A B tol IFERZ RS 5
& F MR E AT H 5

30 MRHEAUHI EL R 17 - 29 H AT — T TR A AZ R 254 , oAb Bl i S A1) 22 Ik A, 5 85 i
SERIIE

31 AR AUHI EE 3R 30 Fr ik I AZ R 2H & 4 e v v iR 15 6 45 #4388k CD3E . CD2 . CD8a
CD28.CD40.CTLA4.0X40.PD-1.4-1BB (CD137) \FcERI v .ICOS (CD278) .ILRB (CD122)  FIIL-
2RG (CD132) (1) #5 I 25 #3343 B 7

32, —FhAR AR, BT iR B AR AL S AR FE AU TSR 1 - 1690 AT — T Bk (1) 4% R Bl AR 31 R B R
17-3194F— TR AR R 54

33— P, Bk 4 B, S AR AR BRI LR 32 B i [ Bk

34 KRAEAUR EL SR 33 B 1R 1 4 A , o B 241 B 2 S S 4R AR L T A0 B W AL sh A A L R
ik Bl e PN o

35 AR YRR £ 3K 33834 ik iy A L, FL b i ik 20 e 2 1 A 1 Bl [ i e A 11

36 MR AURIZE 3R 33 - 35 H AT — T i 38 1) 40 Jfd , JH Hh B s 441 i 2 T4 A - CD8RH 14 T4H A
CDARH T U875 P4 T 200 B 25 12 T 200 oL i e V2 Pk 2 i

37— MG YT oA I R I T PR G ) 2 B 72 BT IR D7 A B - 1n) P 32 it
BLEVRIT A BB R PE AR B R 33 - 36 HR AF — TR RT3k 1) 4l B iR L 540

38. — PG YT A DL 2 BRI 1G5 e AAE 1R sk S R I 1 1) 52 1 T s B B
M (i) B = CD58FRIE 5 (i1) FKIBFF(K/KT-AICD58; 5L (ii1) RIEEABFCHIBIECD2H AE
[RICD58IE I, B J7 A 45 « m) Bk 52 6038 it P AL 5 ¥ 977 A 28 = AR HR AR 225k 33 - 36
E—TAT iR I A A&

39. Mk & Z K, ik & Z KA () PURSS G &M (1) BIRGME; (i) &
A CD2ME T 1% T 45 WS AN L 5 R 38 ) B i (5 = A% S A s, Horp

(1) TR Fi R 45 & 45 M A& 58 I SEQ 1D NO: 1.2 3FM4H ¢ 41 & 22180 % [7] Y5 1) &
ER T 5

(11) ik % s 45 A 3a 05 536 1 SEQ 1D NO: 5.6 FNT ) 5 471 22 /0 2180 % [ It 1) 28 L iR
¥

(111) PrikCD2{E S 4% S 45 #4860, & 5SEQ 1D NO: 8 ¢ 41 & 2 2980 % [a] Y5 i) & FL R )5
1), 3 HL T IR e ) i 4 Wy 46, & 5% A SEQ 1D NO: 10 L LR 7 1) &8 2 2980 %6 [ U 1) 28 L iR
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1.

40 AR PR BRI EL R 39 Pk 1Rk & 2 K, oA BT i B A 5 4% 3 45 A 3 0 5 CD3 S
SE R

A1 ARPEAURIZE R 3P R A 22 K, Fo b B B 515 5 4% 3 45 A 3 60 35 B0 S5 A 3k
o BT IR B 4 A IR £ 5 SEQ ID NO: 9 1) 28 /b 2980 % R Y5 I 28 L R 7 771

42 . — PR EPURSZ R (CAR) , BT R 6 B J5 52 48 AN A iy 381 CoR i #2755 -

o} T g 470 IR B AT R S PR B — PR S A S M3

1) B - &5 F 3

5 B 48 K3k 5 N

WSS 5% F 25 18, Hod Frid i (G 5 % S 45 IR 5 CD21E 5 & S 45 13k

SLHAE A% T 45 M RICD3CBE (CD3C) i 45 K3k , Fo v Bk S5 5 % 5 45 h 3
AN AECD281E T A% S A5 H 35

43 ARPERCHNEL R A2 R I CAR, Hip Brid LIS 55 S 4 M 5 4-1BBE 54 S
S5 K38 CD2TME 5% 3 45 3 B OX 4015 51 F 45 M35

44 AR YRR EE SR 428543 BTl (1 CAR , /b B iR JLHIIBUE 545 S4B 5 4-1BBE 5
fE T EE R

45 KA AUR) SR 42 44 AT — T AT IR B CAR , o Bk CARIE A0, &5 55 — i SR 45 & 45 4
o

46 AR ERUR)E R 42 A5 AT — IF TR (1 CAR , o v Ik 55— i B 45 4 45 A6 4 R Pl ik 25
THURA A S R PR B A R R

AT ARYERUR) R 42 AS AT — T TR (1 CAR , o v I 55— i B 45 & 45 A6 4 F ik 25
PR S B 6 RO AR R BT E AN [F) R A LA R

48 ARYEAUFIEL R A2 ATH AT — TUHTIR I CAR , F 1 ik (8] B& 1~ 45 M 3k ik CD8 a4k ik 45
P38 CD28 B 45 H4y 5k . CTLA - A 25 M 380 T oG 1B B 45 M I N T g GA BB 5 Mk

49 AR PRI EL R A8 FIT iR B CAR , L A B I [1] [ 485 A4 3l 0, 13 CD2 8B ik 485 A 4k

50 . R i BUA B R 42 F 46 FRAE— T AT IR (K CAR , e A BTk 18] [ 7 45 iy 42 oA 1102 44
50N EEIR 1) E i 2 IR R B 7

51 . AR HEAUAN E SR 50 ik £ CAR , e v Birid 5 B 22 IR IE] B 772 (GGS) |« (SGG) |« (GGGS)
(SGGG) B (GGGGS) |, Herfm AZI1 22515 (SEQ 1D NO:87-91) .

52 ARFEAL T R 42 2851 AT — T TR ACAR , 2o BT ik 5 i 485 #4458 3% 19 CD3C . CD2.CD8
a.CD28.CD40.CTLA4.0X40.PD-1.4-1BB (CD137) \FcERI y . ICOS (CD278) .ILRB (CD122) . F/
TL-2RG (CD132) (1) % HEL 45 AL 35k 1) A 3R i 4 o

53 AR EL SR 52 ik [ CAR , H v B ik i85 5 445 9 13 B0, 45 CDB i IR 45 1) 1o

54 ARFEAUHNEL R 52 I [ CAR , H v B ik i s 45 1 13 G, 5 CD 2815 i 45 1) 1o

55 . MR 4 BRI E SR A2 5T IR I CAR , Ho A TR CAR A 5 FF41SEQ 1D NO:124229.114-134
B A — D E270% .80 % 9096 .95% 97 % 98 % 99 % BX 21100 % AHIA] () S FL /R 7 41

56 . AR FEAFI B3R 42 28 54T — TR (R CAR , e v BT ik 5 — 0 SR 45 45 45 M el s S 1k 4
A IR R S PR B S SR AR ST i

57 ARFEALFIZE SR 56 Fr ik (I CAR , e B I Jiv e e S 1A 70 Do B e A O it e | A48 e
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IR AH ISR I IR PR (CEA) JB- NGB AR R E H le e 8 (AFP) BSE 3 I N%
AFP. HUIRBRBREE 9 JRAGE- 1 MN-CA  TX . A S 400 il 330 4% 5 i JRUL WRU2 (AS) 7R KR smut
HSP70-2.M-CSF . §ij %) it 47 S5 P 470 )5 (PSA) \PAP NY-ESO-1.LAGE-la.p53.prostein.PSMA.
HER2 « £7-¥7% 8 1 ANt oL i 5T 0 iR 9 PR3 Pt J5 - 1 (PCTA- 1) WMAGE \ELF2M . %8 Fp -4 s 291 fifg 53 14
H AN A E AB2. S R4 K 7 (IGF) -1.IGF-11.IGF-15244 .GD2.GD3.B7-H3.GPC2.,
L1CAM.EGFR. A] iz & MART-1.gp100 (Pme117) . %% [ .TRP-1.TRP-2 .MAGE- 1 .MAGE-3.
BAGE .GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL.E2A-PRL.H4-RET. IGH- IGK .MYL-RAR.
EBVA. A FL3L98 i 25 (HPV) HiJHE6FIET . TSP- 180 MAGE-4 MAGE-5MAGE-6 .RAGE .p185erbB2.
p180erbB-3.c-met.nm-23H1 PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-i%
FEH .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. F 5 4 .B-HCG . BCA225 . BTAA.
CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.G250.Ga733/EpCAM.
HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K .NY-CO-1.RCAS1.SDCCAG16.TA-90.TAAL6.
TAG72.TLP.TPS CD19.CD20.CD22.ROR1EGD2.

58 . FR AL FI B SRk 42 - 57 AT — IF BT IR [ CAR , e A % 355 PRI TR B 52 44 (TCR) H43RCD2/E

FHET.
59 ARG BUR Z SR 58 Fir ik (1 CAR , H o iy ik e ik PRI TCRAL 25 5% 58 — U B B A e e PR 1) 28
YRS A AR

60 . HR P& R F) SR 58 -5 FH AT — T T ik [ CAR , T3k 5 FE K TCR A, & & /D TCR Va5ECDR3
/8% Z /LTCR VB#ECDRS,

61 . AR HEACH] 223K 60 ATk (1) CAR , e o Ffr ik % Jik [RI TCRIA A0, 15 15 R 45 Ay 43

62 . FR HEAUFI B SR 6 1 Pk (11 CAR , Fo v BT I %5 JibE 45 #3832 5 CD3C. CD2 ., CD8a, CD28 CD40,
CTLA4.0X40.PD-1.4-1BB(CD137) \FcERI y .ICOS (CD278) .ILRB (CD122) . FIIL-2RG (CD132) .

63 . MR AR E 3R 58 - 62 FF AF— T T ik [ CAR , Fe o T iR % 3L R TCRIE A0, i i 45 516
SERIIE

64 AR YRR 22K 63 ATk (1 CAR, He v ik i[5 15 5 A% 5 45 i 482 CD215 5 A% S 45 1 45

65 . MR FEAUH FE R 58 - 64T AT — T AT iR (R CAR , F i BT iR % R R TCRIF) 28 — i JB At T
FEMHCER T TZRMHC 238 (1) e o e 1 e 5t sl g AH DS B D o

66 . ML HE AR 22 3R 65 BT iR [ CAR , oo BT ik 25 i i ik B #4898 AH S L 5 e IR e
J& (CEA) \B- NGR T AL ME BRI 2 IR 85 11 (AFP) JEEE & [ N AMEAFP | IR AR BREE 19 \RAGE -
LMN-CA TX N iAo [ 100 % S I \RU1\RU2 (AS) B2 2L B8l smut HSP70-2.M-CSF . {1 &1 BR4F
FMEPTR (PSA) JPAPNY-ESO-1.LAGE-1a.p53.prosteinPSMAHER2 A7 25 1 Al 4L 6 i
A g MR i - 1 (PCTA-1) MAGE \ELF2M. W& A {4 br 4 fu 55014 25 11 B9 PG B I B2 JBR B 3%
A KA (IGF) -1.IGF-11.IGF-15%44.GD2.GD3.B7-H3.GPC2.L1CAM.EGFR. [a] ¢ 2% \MART- 1.
gpl00 (Pmel17) Ji% % & . TRP- 1. TRP-2 MAGE- 1 \MAGE-3.BAGE .GAGE-1.GAGE-2.p15.p53+
Ras HER-2.BCR-ABL.E2A-PRL.H4-RET. IGH- IGK.MYL-RAR.EBVA. A L. 3LJE I 25 (HPV) $iJ5E6
FIE7 . TSP-180 MAGE-4 MAGE-5 MAGE-6.RAGE.p185erbB2.p180erbB-3.c-met.nm-23H1 .
PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-ZE¥ & H .CDK4 Mum-1.p15.pl6.
43-9F.5T4.791Tgp72. W i5 85 .B-HCG.BCA225 .BTAA.CA125 .BCAA.CA195.CA242.CA-50
CAM43.CD68/P1.C0-029.FGF-5.6250.Ga733/EpCAM. HTgp-175.M344 MA-50 .MG7-Ag MOV18.
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NB/70K.NY-CO-1.RCAS1.SDCCAG16-TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FH
GD2.

67 . — ot FH T 3 a3 G 8 32 AR ) Bk 22 IR, FL b BT O B %8 32 Ak & CARR/ Bl 3% BE IR TCR
Hrb TR CAR B A 28 — PR B AR e M 258 — PR 45 & S5 38, IF H iR F ZE I TCRAELA
5 PUR A G A, Horb TR B A 22 IR AN IR i 21 C R i R FP 6 25«

X 5 = PUR B R R 2B = PR g A g h i

5 B 48 K3k 5 N

W A5 5 A% T a5 A 38, o Pk i B 516 3 45 38 3 CD2 15 546 S 438, 7 A
B Fr CDICTE 2 M3, - HH A Birid 28 =Pt )5 A £ CD58.

68 . MR HE AR E R 67 ik 1) #x & 22 Ik, Forp Bl 56 = 0 50 2 T o e Ak e iR s i g A+
KPR

69 . MR AEAUHI EL R 68 R iR I ik & 2 I, Hodh BT id 58 =B i ik B+ 28 Jie 0 Rd AH DS L Dt e
JEHTIR (CEA) B- NGEE AR PERR I  H iG& 1 (AFP) EBESE R I B PEAFP R IR BRER 1
RAGE-1.MN-CA TX. A3 i %% 55/ RUL JRU2 (AS) 3R KSR \mut HSP70-2.M-CSF. /i
FI R4 F P 5 (PSA) JPAPNY-ESO-1.LAGE-1a.p53.prostein.PSMAHER2 . £7 1 & [ Fliii
Jo7 18 7 270 e B 470 5 - 1 (PCTA- 1) JMAGE JELF2M . W8 r ks 248 Ffa 86 12k 26 1 i P12 19 B2,
Jik 5 m A KT (IGF) -T1.IGF-T11.IGF- 15244 .GD2.GD3\B7-H3.GPC2.L1CAM.EGFR. [&] J % .
MART-1.gp100 (Pme117) B4 % B2 M . TRP- 1 . TRP-2 . MAGE- 1 \MAGE- 3 BAGEGAGE-1.GAGE-2.
pl5.p53.Ras HER-2.BCR-ABL.E2A-PRL.H4-RET.IGH- IGK.MYL-RAR.EBVA. A\ 3.k JBi % 55
(HPV) 1 JHE6 FIE7 . TSP- 180 MAGE-4 \MAGE-5.MAGE-6 \RAGE . p185erbB2.p180erbB-3.c-met -
nm-23H1 .PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-iE¥ 24 .CDK4 Mum-1.
pl15.p16.43-9F.5T4.791Tgp72. H i 1 .B-HCG.BCA225 .BTAA.CA125.BCAA.CA195.CA242
CA-50.CAM43.CD68/P1.C0-029.FGF-5.G250.Ga733/EpCAM.HTgp- 175.M344 MA-50 . MG7-Ag.
MOV18.NB/70K NY-CO-1.RCAS1.SDCCAG16.TA-90.TAAL6.TAG72.TLP-TPS CD19.CD20.CD22.
ROR1FIGD2.

70 MR HE AR R 69 Fr ik ) ik & 2 Ik, o BT ik 28 =4t Ji ik I BTH3 \BAFF-R.CD19.
CD20.CD22.GD2.GD3.GPC2.IL13Ra2HIROR1 .

T1AREBFER6T R T0H A — W IR B K & 2 ik, b flrid i & 22 K i 5 {5 5 4%
FEAIEALE SN IS 5 AL S A5 .

72 ARAEBFE R T LT IR B & 22 ik, Forh ek 53 A B 3L RIS 5 4% 5 45 f I8 4 -
1BBAE 515 S 45 #9358 . CD27 15 5 4% T 45 #45 . CD2815 5 4% T 45 M 50X 4015 545 S 45 M3k

73 ARAEBF R T LB T2k (1) k& 22 BK, Horh BT i 55 A0 LTG5 18 T 45 i e
r4- 1BBIE ‘S R 45118, CD2715 5 & 2 45 M 380X 4015 5 & F 4t 45

T4 AR AR EE R 6T Frik (1) ik & 2 ik, Hoh ik CAREAA 57 ZISEQ ID NO:20%29H1
114-134H HfE—ANEAT70%.80% .90 % 95 % 97 % 98 % 99 % B, 21100 % H 7] ) 52 FE iR
1.

75 MRPEACRNEER6T R TAFAE— TR 1) B & 2 0K, Horb Frid ik & 2 IR BT i 125 15 &5
F3aJ5 [ CD8a . CD2E CD28

76 ARYEBCRZER 75 Pk R & 22 JIK, Forb i il 25 15 285 A4 480305 H CD28.
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TT . — ML , T IR A% 8 2 AR HE AU B2 3R 42 28 66 1 A — T Tk (1) CAR B AR 48 AR B 5k
67 & T6H AT — IR [k & 2 IR B 2

T8 ARHEAURE R TT R AL R , BT il A% R 33— 20 G i AR HE AU 2SR 58 22 66 HH AT — T
FITidk (1) %% B[R TCR 6

79 AR AR EE R 7T Frik )% R, Horb ik A% IR 4 i HLH 5 7 31ISEQ 1D NO:41-58F1
92- 1129 AT — A ZE70% .80% 90 % 95 % 97 % 98 % .99 % EL £]100 % A8 [E] ] FE 41 (1 £
Rk

80 AR AL R TT P iRk BIAX R , PIT IR A% R G R AR HE AR L3R 67 22 76 HP AT — T T ik 1Y
EEED

81 . AR FERUHN ELRBOFT R AL IR , Hoh i iR R i B 5 )7 4ISEQ 1D NO:49-587
92- 1129 AT — A ZE70% .80% 90 % 95 % 97 % 98 % .99 % EL£]100 % A8 [E] ] FE 41 (1 £
ko

82 MR HEEUR|E R BOFTIR AL IR , iR IR i3t — 2D 4w TBCAR -

83 AR A HN R 82Tk AL IR » Horb i A% PR b5 2 5 P #1ISEQ 1D NO:73.75.77,
79.81.83.85F1114-134F I/ — P E/DT70% .80% 90% .95% 97 % .98% .99 % Bk £1100%
FHIFII B0 2 1K

84 AR YRR RSO AR AL IR , F itk — 2D gt i BE K TCR

85 . AR MR £ 3K 82 - 84 AT — T BT IR A% IR , e v ik CARHIL i &85 6 445 My 3k T ik e 2k
DRI TCRYL S5 &5 45 R SN I I8 W 22 IR S 46 6 285 A 38O AN [R) 0 LA R S

86 . AR HE A A £ 3Kk 82 - 84 T — T BT IR A% IR , I v ik CARHIL i &85 6 445 M)k T ik e 2k
DRI TCRATL ISR &5 & 25 M SR B IR 1 22 IR &5 5 &5 A 3o A IR L i B A R Sk

87 R4 BRI EE SR 82 - 84 HH AT — I FT IR AL R , Fo v BT ik 28 — i 45 & 45 M3k BT ik 28
PR S G SRR AT TR B =R 5 A g AN AR TR BT R AN TR SR B A R

88 AR HE AU SR 82 - 84 H AT — T AT IR I AL IR , F R i BT i 11k & 2 KB %R 9w B B
IRCARFIAZ TR A gmfid T iR TCRINAZIR %% H B A B B3+ .

89 . AR HE B B 3K 82 - 88 H AT — Tl it i (1) A% & , L it A CAR 255 JI65 &5 A4 338 Pt 3t ik [
TCRIFS 5 45 A6 358 RN i ik ik 22 0255 B 285 A 3 AN [ 1

90 . AR FE AU SR 82 -89 AT — AT Ik I X IR , F R Y i BT i 11k & 2 KB A% R Y B B
IR CARIAZ R AN i BT 38 TCR 1) A% R A A% AR T 13 N ASL R 23 BRI

91 AR FE AR SR 82 Fr ik AKX R , . BT i R 5 22 JK AN BT IR CAR B 4 il BRAN 22 1K,
TR R A 22 IR AT FTSR CARYY: D11 K 43 B& T

92 ARFEBURNE R OL T BIAZ IR , Forb firidk B V) EI K2 200K

93 AR HEEUREE R 77 -92FH AT — T TR A% R , Fo o BT il 1% B B 46 DA

94 AR PR R B R 77 -92F AT — T AT IR A% R , Fo o BT il 1% B B 46 RNA

95 . AR FE AL FI ZE R 82 BT iR AL IR , Fo o BTk ik & 22 IR AN BT IR CARYY 4 A g B ) 22 JIK DA
T3 F.

96 . — M AA , T IR BUA R & 5 B 37 P B AR HOE R AR BRI R 77 - 93 FI95H A —
T B 38 [ A% TR o

97 AR HEEUREE SR 96 BT il (1 24, FHp BT IR B4 2 18 9 B A4

8
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98. —Fi T2 ALAH A , Bk T F2 Ak 20 o B0, 3 AR 4l BRI ZE SR 42 2 57 AL — T AT I8 [ CAR
R HEAU R 55 5K 58 4266 H AT — I ik [ 5 JE X TCR L A1/ B AR 4 AUR) 3R 67 £ 76 FHAE — T i ik
[tk & 2 KRB BRI ZE R 77 2R 92H AT — T BT IR B A% R A/ SRR A AN R B =R 958197 BT ik 11
k.

99 . AR HEAUR SR 98 Fir ik 1) T AR AL 40 A , FoHh BT i 4 e RIS AR H BRI E SR 42 2 66 HH AT
—If AR I CAR

100 AR F A ZE SR 9899 BT ik ) T AL 40 A , L v ik 4 i A AR A BRI Bk 67 2276
HAL— AT IR [k & 2 K

101 AR FE BRI ELR 100 Frid 1 TREAL 40 B, Fo A BTk TR LA ie B 3 — AN E 2 A
CAR.,

102 AR BRI R 101 Pl () TR A, o Bk 8 — 1R Ik 28 = B R NPT b 26
PR IEANE

103 AR BRI R 101 Pl (1) TR A, e Bk 8 — LR Ik 28 — B R NPT id 26
=R ZE AT A MR

104 AR BRI Z R 101 Pk () TR AN, o pirid 28 — 25 & 25 M3 BT 56 — 45 6 45
FAISSRI BT 565 = BU S &5 A 45 AL 3l xst A R 0 BR P AS [R) SR A LA R S 1

105 ARPEBCFIE R 101 2 104 A — TURTIR (1) TREAL A A , A BT iR CAR 5 5 &5 4 3 A
] T BT i ik A 22 IR s M 45 A 3

106 — it B - 1l 2% AR H5 AUR) B2 SR 98 42 105 T — T AT ik (1) TREAL 4l BRI 753k, Firik 77
ALFE

a) PR 4R s DL R

b) FARPEAURIZE R 77 2 95 AT — T AT I (1) A R 7 5 Pk B B T D

107 ARFEAUFIZE SR 106 ik 1) 7732 » Fe A ik F 28 241 b A2 T 400 A NK 20 i NK T4 L 0
S0 it s R 92 0 P AR L 4T (TTL) o

108 . AR AR ZE R 106 Firadk (1) 77325 , Forb i 3k 4 92 241 i 2 T4H A WNK 20 P NK T2 i | g
11 e s, e 8 V2 ) P PR B A (TIL) P R < 4 e o

109 MR A BRI ZER 106 2 108 H AL — TR (1 535 » BT Il 5 vk i 0 4 FH 20 9 928 52 AR 11
IR e T BT G e A PR, e BT i 9928 52 47 & CAR AN/ B8 B K TCR

110 AR BRI ZLR 106 2 109 AT — TR 11 5 ¥, A B i A% R G W CAR AN / B8 L A
TCR.,

V1L — b Tl 2% B sk i ShRERFIE IR CAR - T BRI 77 ¥ » BT J5 0 6 -

a) PR 4h i s DL R

b) FH 4 RS CAR ) 4% 1 AN B AR HE A R B2 3R 67 2 76 AT — T TR I ik & 2 IR i i &
FIT 3R 4 92 21 H LA 7= A 5 A 06 B A 38— B0 i 10 R 40 i L A R S P B CARIFI CAR - T4 A , BTk
CAR - T2 a3 75 MR 4l BRI ZE R 67 2 76 H AT — T FT ik (1 ik & 22 IIKORH / BSUAR 4l BRI ZE oK 58 2
66 (T — T I (1) #4 K TCR ; Ho b Bk ThAE AL /2

i) N YHCDE8FRIA B I A AN FRAKCDSS T LA M A TRk s

110 A AT I R B R AA B b i 1 SR AR T X ) S B A A

111 %) BT ik BE A B B A s e R 5 B

9
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iv. FERLCARSEHT S [ 45315

112 AR AR E SR T LT IR I 773, Forh B R & 22 R0 25 6 FH i 38 0 440 i 32 38 1R
JR B R M PR 455 S5 .

113 AR ZE R 1Ll (1) 77325 , Forb B 3k e 22 DR TORB, 23556 EH P 3 B 4 i 3 P 4
JR B R MR PR 455 S .

114 ARHEBCREE R 1L LTl J57%, o BT iR CARBE T )5 /2 CD19.

115, —Ff T Bhiay7 G UL R 2 /0 55— B i 10 S8 40 B 1) 38 58 D9 e AE 1k 52 1S 5
PERE RS IR 5250 (1 5 15 BT 7 VB4 «

a) Fefit:

1) MRABE BRI RO IR (1) T AR A, v Bk TR AL 40 B 38 X il 2 — PR 2 A
5 S VE IR CARFN /BT FIdk 28 — e 5 B A e S PR 1) % R [RI TCR 5 B

11) RIERCHNER 0Lk i TAE A0 A, o rb i TR AL 40 i S 0t BT ik 26 — Pt Jit A
AR TR R CARA/ BRI 3 2 — B iR B R e M 1K % L DR TCR 5

b) Jiti YA TT 6 S ) BT iR TR A, I rh BT iR TR A4 i 35 By 7 i 52 145 .

116 . MR HEACR) K 115 R i 732, Herdr

a) FRIE BRI EL R 101 BT id (1) TAZAL 406 7 B A 28 A0 P /> L0 38l /3 CAR 5

o

b) ARHEACH L 5K 99 Fr ik 1) TR A4 40 B A 25 ok i ik CD2 3L il 25 #y 3 o b ik B 2 /b A
LR S5 A I CAR

117 ARAEBCRZE R 115801 L6 Frak 0 7732 , Bl ad 77 153 00475 1 5 iR #E 4 Jfa (1) CD5 8 K ik
e

118 AR AR EE SR 115 BT IR 1K 515, BT IR U7 v 38 B 36 1 it F B ik T FE AL 40 o 2 Ay $2 it
XoF I 3 2 O B CD5 8 22 34 I 5 , - L 4n B CDH 8 ik i) ¥l 5 22 B T ik I 4 iy 6 ik R AR 1Y)
CD58EY LU T BB /K -1 7K -2 35CD58 , Wit FH VA T 7 R 1) FTid T RE AL 2 i

119 AR AR EE R 118k (1) 77 7% , Horb ik BB /K ~F- 9 £950,000.45,000.40, 000+
35,000.30,000.25,000.20,000.15,000.14,000.13,000.12,000.11,000.,10,000.9,000.
8,000.7,000.6,000.5,000.4,000.3,000.2,000.1,0005%5004~CD58%) -/ 4B L ¥ .

120 AR AR EE SR 115- 1199 AT — TURTIR I 1512, BT 7 iR R A AR B L bt S 4 &
FE.

121 AR AR E SR 120 I8 1 773, Horp ek HiA sl Bt 7 456 v BeRe % 1o 41 i
WA CD21E 54 5 .

122 ARIEBCHE R 120- 121 A — TR (1) 77 1%, Herh Brid Pk 2 2 57 R Pk

123 AR AR R 1220 7%, Ho pir ik 2 45 e Ve B0t Bt ogd Bt IR CD2 A CD 3 . A
Sk

124 ARPEARNELR 120 - 121 AL — AT IR I 75772, o Frid Bidk & & Fr BLik H scFv.
scFv-Fc.Fab.Fab’ . (Fab) 2. (Fab’ ) 2 A PuiA  XULAA . = HiAAFdAb.

125 AR AR E R 124 P IR 1) J7 1%, Kb Frid SiAk 45 & v BoxT Hi s H1 i CD2 FICD3 A
B FE,

126 AR AR EE SR 115- 1195 AL — TURTIR I 7512, BT J7 8 S 4t 1 58 8 i |9 T Bk

10
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200 B PN 358 HP 2R 1 R e S P 0 D T A2 B R SR CD2 T ¥R 97 77l

127 AREBCHNEL R 126 ik (1) 77 7% , Forb BTl V67 771 72 43 Wb 1Y) B 248 o 38 1D T 1

128  ARIEAUHNZLR 127 iR B 771 , Hop Bk Ve 97 72 $1CD2 scFv. fifk Fab . DARPIN,
Be AR B P J 45 B S M3k

129. —Fp H T Bhia a7 A LR 28 /0 88— B i 0 S 200 PR 11 38 58 R R A1 1 ot 82 34
PERRE G 1) 5260 1 7775, F HL I A i I B 20 i 3R B I /K P I CDB 8 AT/ Bl R 1A B A PRI
BOECD2 it JIHICD5SIE X, AITid J7 V2 A 45

a. PRt TR AN A , Fodb BTk TR A0 ff IR CAR , AT IR CAREL S

1 REM R RS G TR S — R B S — LR S & A

ii. [AIRG 25 M3k

iii. SRR s MY AN

iv. G 5% AW, HP R bE S % 4 WA 5 CD2(E 5 /4 F 45 i
CD3L I 25 M43k 5

bW 5E TR 32 1 B RE G D BE It CDB 8K ek K F , Horh BTk B 5 2 A b8 4
M5 DA R

c. IR T e PECDE8 I 2 1k 7K P T~ T0E [ 8 7K ~F-, Wit V6 7 A 28 2 ) TR A0 4
.

130 AR AR EE R 129 I8 1 773 , Horh B B S 5 4% 5 45 M 3 R0 5 ) 1 ) 3 a3k
SERIIE

131 AR FEAUR) SR 12980 130 BT ik 1 7 3%, oA ik 53 A4S 5 % R 45 30 574 - 1BB
=5 S LE IR CD2T(E 55 S L5 MR . CD28/5 545 T 45 HIIR B OX4015 5 1 S 45 3,

132 ARIEACHNZER 1292 131 AT — TP IR 1 71, Horb Bk BB 7K P 8 2950, 000,45,
000.40,000.35,000.30,000.25,000.20,000.15,000.14,000.13,000.12,000.11,000.10,
000.9,000.8,000.7,000.6,000.5,000.4,000.3,000.2,000.1,0008%5004 T {E 1 CD584)
T /B

133 AR AR EE SR 129- 132HAE — TURT IR 1K 512 , Fo v Bk TR A0 40 o 0 5 i 2L (A
TCRAN/ Bk & 22 ik, BTk e B DR TCRED 206 28 —Ht S B e e MR 1A 28 WL R 45 & S5 i 38,
IR A 2 BR AL A %) 5 = HUR AR R0 55 = PR 45 A 25 M3 1 I 45 R S AN i SR A5 5 A%
SeE k.

134 ARAEAUREE R 129 - 133H AL — TURTIR I 1512, BT 7 iR R AL AR B L it S 4 &
F B,

135 AR FEACRIEE SR 134 Fridk (8 75 v, Horb Bt il A B PR 45 6 BURe 0% I e 41 A
R CD21E 54 S .

136 AR HEAUHNEE 3R 134 - 135 AL — WU AT IR (1) 515, o rp Brid A2 2 458 Rt Hi s

137 AR AR SR 1361 7735 , Hor v i 22 4 e ME BT 0t Bt ogd Bt 'R CD2 A1 CD 3 . A e
Sk,
138 AR HEBUR| ZER 134 - 135 H A — BT B 77 v, Hop frid bk &5 & v Beide H scFv.
scFv-Fc.Fab.Fab’ . (Fab) 2. (Fab’ ) 2 B Fi4A  XUTAAR . = HiAAFdAb.

139 MR AR E SR 138 PR 1) 77 1%, Horb Frid HiAk 45 & v Box Hi s H1 i CD2 FICD3 A

11
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AR,

140 AR 4 AR EE SR 129 - 1399 AL — TURTIR I 5 V2, BT 77 V38 S 43k 1 R 8 1 |9 T Bk
20 B PN 358 HP 2R 1 IR e S 0 D T A2 B R SR CD2 ¥R 97 77l

141 AREBCHNEL R 140 Bk () 7795 , Forb B il V67 771 72 43 Wb 1) B 240 o 38 1T T 1

142 — P H T Bhia 7 A LR 28 /0 88 — B i 0 S 200 PR 11 39 5 DR R A1 1 ot 82 34
PRSI 2R E 1 R G ik RS

R HERCF) B R 98B AL F B R 101 FTR () TREAL 4RI , 2o vh BT id T RE 10 40 g 30k 0t fir i
PR AR R R CAR; A

XFCD58 A S M AR e 1 25 A 77

143 AR AR E R 142 AT IR H RS, Hb FTiRCAREL & M i A5 5 12 S 45 # 3, b ik
FLTUE 5 15 S 4580 B 4- 1BBAE 515 T 45 3. CD215 5% T 45 M 3B FICD3 I 25 F35

144 FRAE AR E R 1421 IR K R G, Hob FTiRCAREL & M A5 5 15 S 45 f 3, b ik
i S 545 S 25 M AL 5 385 5 4% S 45 M RN CD3 SR 45 #38 , F HLATid TREAL 40 ik
B BRI ELR 67 - T6 T — I AR R & 2 K

145 AR AR E R 142 - 1449 — TUAT IR B9 R 4G, HoH BTiR bR ic i 45 & 718 & $tCD58
PUABPUIARATED

146 AR AR ZER 142 - 145 AT — TURTIR 1) RS0, BT IR T F2 0 20 o ik B, 55 3% B [RI TCR
F/ B A 2K, BT I i B DR TCR A 25 % 28 bt J B A e e MR 1) 28 B S 4 & S5 A3k, v i
kA 2 IR 58 =i SR B R S 1 1) 28 = P S G B G Rk I P A M IR AT B R A S A
SERIIE

147 . — PR EY), BT A G

a . MEARAUR B SR 77 - 94 P AT — T R I A TR

b HEARE AR B SR 9585 97 BT A (1) 28k 4 5 0/ B

c MRAEBRE R 98 Z 104+ AL — T AT IR (1) TAZAL 4L ; A0

d. 5% F AT B2 (34

148 LA R I T8 97 326038 5 i ) & -

a . AR YRR B R 42-66 AT — TG BT IR (I CAR ;

b AR ZR67-T6H AT — TR ) k& 22 Ik s

¢ FRAE BRI EL 3R 58 - 66 H AT — I Fridk [ 4% FE K TCR 5

d. M AEAUF B SR 77 - 94 P AT — TR IR A TR

e MR YEAUFI 5K 95-97 Hh AT — TR Bk A 3 A

£ ARHEACRZE R 98- 104H AT — T IR 1) TR AL 20 A 5

g MRAEACR)ZE SR 142- 145 E— T BT IR (1) R 45 ; F1/ B8

h. MR BRI ER 147 BT Va7 L &9 .

149. VAR 0 T il3& V6 T7 52 3803 R 5200 (1) 25 01 & -

a . ARYER B R 42-66 AT — TG BT iR (I CAR ;

b AR ZR67-T6H AT — TR ) k& 22 Ik 5

¢ FRAE BRI B 3R 58 - 66 H AT — T Fridk [ 4% ZE K TCR 5

d. M AR B SR 77 - 94 P AT — T R I AL TR

12
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e ARAEAUHI LR 95 -97 AT — T ik (1 ok

£ ARIEBCANZERI8 - 104 £ — T ik 1) TREAL 20 5

g ARFEBCANZER 142- 1454 TUFTIR ¥ R 48 5 A1/ 5L

h ARFEACHE SR 14T TR B 167 R &1

150 AR EE R 14880149 F ik (1) Hlige , Horh pridk 52 il 2 N

151 ARYEBOF EER 148 8L 149 FT i (1 Y 3g , Horb ik i 553 B LA R i) — i 22 b ik
ATLH G P E IR B A A AR TR S Sh 7R A AT AR S I B A

13
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B ACD2HER IR ETIRZ 1K

FERRFBUR B8 Bh ) 98 5 FF T 58 B & BH AR 75 B
[0001] AUk B2 A HH 35 1B [ 37 A FEBe 4% 7 1) A 7] 5 CA0496 05 1) UM SCHRF T T8 i
WU 22 AR B ) — 3 BUR)

FHIRHEMIAZ X 5] H
[0002]  ACHR{EZISR20204F2 H 14 H $2 22 1) 35 E I i & R HH i 562/976 ,997F120204F11 A
4 HRAZ I SE I L R H i 563/109, 83 1R Se B, K H bk 75 Py 25 ik 51 FH DA AR (B
A EIFERN) FEAARS

JFANRMIFEN
[0003] A HIIE AL 7 H1I 3%, 1 e am I 51 A DA B AR I N AR S BT B 1 4 PR 078430
514001W0_Sequence_Listing ST25” [F) /74K XA A T-20214F2 H12H , 7 H A
423KB.

BEEEA

[0004] ST S A BANAIR LRI () BB, B G IR B AL G by 7 RIEH ORI B3 i if
J7 77928 7 H BRI PR T8 o FE Bl — T4 X 111 44 58 XV ME B AR bk B S 1 JR 3 A T T
WIRE T, HrR 101 42 76 1 7 #E 15 CD19 CAR - THH MY (HR A& HL IR S AR T D) I35, 40 % [
EIIT Ja 1570 H B R BRI 78 2 28R (S.S.Neelapus AN Engl J Med (2017) 377:2531-
44) o AE MBI R S BRI 285 R, 43 4243 %6 FNT1 %6 1 B8 DR 18 1t K BAH i Ay i
P UK 2988 1) B 3 T B B 58 4 R (S. T . Schuster®: AN Engl J Med (2017) 377:2545-
54) o BARZ)—H P 52 [ F - 3% (axicabtagene ciloleucel) (Axi-cel) BB ESZHL T 5%
A [N AR 24— 5B BB 4 5w 3E R (F. L. Locke® A\ ,Lancet Oncol (2019)20 (1) :31-
42) BT THIM 32 44 (CD3) 5 R IEH SR MIMIC (FZEH LM A PR O 2 Mg E
TV T O - >4 T 3 738 B 7 T4 - 1 BBAICD28 5 Bt il ok A IsF , T 87 25 R R i 3% - 4R
1M, Axi-cel I Vb 3% (Tisagenlecleucel) £ B A0S 14 8 7E CAR H ity 3L il ik 48 F4) 35k (49 1)
NICD28F14-1BB) , (H A A Al i i3k ATy 4k 22 A=

[00058]  AZAEXS T % 5 e g gt e 11 Jo IR DA B v 97 458 I AT CAR - TY7 VL R BE SR1F LR AR 1) FB
{BIER7) LR S

[0006] AN FFSCA AR BT HR B A BT AT HH AR RN & R HR 3 Gl I 51 F I NAS S, HENFEE G
) At U0 L bt 48 s AR AS B R B R T O 51 N — M A ARA AR ST 5] I
{EAT 225 SCRRA RELE BIR - 228 SCHR I R BRI 25 38 10 329K, o HLiE 7 R W AR B
S5 FIT 5 FE SCHR A E B 1k ANAF D A BRI o N B, RS A S 3 e VR 22 45 BUR , G R4 1]
IS E LRSI FNERHS s (H R Z A K I A R A AN IX L8 S AT AR SRR R T AR
QIR R R — 34y

XARNE
[0007] K408 R B CAR-TVR YT TG [ N Y B8 3 S5 7~ e 2H 23 p ThRE M CDA 8 Y R 1A B4

14
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B AR  FEIX 2 B vh ORI A1 O CD58 3R A2 P (R B R 2R 1T , B CD58 LA B A PR AR BB 2R 1
S G CD2M e IR AR IE T =R 2 LA B CAR - T2 71 4 8 T CD58 114 fit 8 41 A
FEak SR AT H AL — 7 o AR SCHRAE 1 v IRCAR - T Mg 22 38 1) CD5 8 A% i - ik &2
CAR-T7 ¥ B & P AN Th R O3 1 7 ¥ AR o A FF SCAR I T A2 K CAR- T4l v] FH 7697
AR I A, TG 1R A B I 1 4 L 2 5 DA DR KT BB AR IR /KPR R CD58, B R 1A
CD58HY AR B S i FE 2, AN R IBAT A A CD58 o A A FF SCA ) T REAL 40 i 75 4 2 15 I
NI H L AE BT IR CAR R4 5 = D24 3l s A 3] LA CAR - T A B R PR 12k o
[0008] AN HF SCAHI—ANJ7 TH 2 — Pk & PR 3244 (CAR) , BT I ik & 70 Jir 52 74 AN iy 3|
CAR LN 70 7« 55— BU IR 25 A 5 W38 s[RI R 1 &6 A0 s 8 T 45 R s R B {5 5 1% S 45 1
B, Hod pirid i 545 5 4% T 4 IR & CD215 5 A% T a5 A 38 L RS 5 1% 3 45 F 38 FICD 3L
PO 25 K3, Ho b BT iR JL RIS 5 15 T M 2 CD28(E 5 % T 45 Mo 7 — 2L S 77 8
H, BTk LS 5% S A 854 - 1BBIE 5% S 45 13 CD2715 5 1% 2 45 My I 50X 4015
G AL F R AR LS T B, iR LS SR RIS 4- IBBE S S AW
o AE—LE STt 7 S, FTIRCARIE A 75 28 iR 45 6 45 3o 7 — L8 St 7 S8vb , iR 56—
PR 45 A 45 R RN i i B8 T R 4G B S5 AN A R B R LA R v A s R
FIr i 55— LR 256 G5 AL SUORN i 28—t S 45 - &5 A 3800 AH R 0 S R AN [F] R A LA R Sk
[0009]  #F— bt Jy ZE7h , BTk (8] BE 7~ 45 A 8% ) CD8a ik B 45 A4 3, . CD2 85 i 45 #4458
CTLA- 45 25 M35k TG 1B e 45 P I RN T g GAR B 5 A 3 o AE — L STt 77 S8 b, BT IR [AIf 1 &5
P38 A0, 2 CD28 Ak 485 Mk o 72— LU St 77 28 R, ik 1] B 1 S5 e 38 B 4910 R 455012
FEWR )& 2 RN B T o £E — S8 S 7t 77 =, Brik & B2 IR TB] B T 22 (GGS) | (SGG) -
(GGGS) |~ (SGGG)  BY (GGGGS) , , 21 215 (SEQ 1D NO:87-91) .

[0010]  7F—dusjfi 7 R, AT id 55 i 4 #) 3k 5 CD3CBE (CD3E) .CD2.CD8a.CD28.CD40.
CTLA4.0X40.PD-1.4-1BB (CD137) \FcERI vy ICOS (CD278) \ILRB (CD122) \CTLA-4F1PD-1. A
IL-2RG (CD132) Iy % JEE 25 Ry 33 ) 2 ¥ Bl 8 40 o 72— BE STt 77 2, ik 5 2 46 ) 3l £, 25 CD8a
5 I 235 M3k o TE — B St 7 FE R, BT IR I R 4 M Bk A 75 CD 2 8 5 B 465 ) 3 o 7 — e S il 7 6
HH BT IS B J6S 468 Al A 75 CD3C it S 468 Ry ko 72— L S it /5 2, FTIRCARL A 5 SEQ 1D NO:
12819% 2 —HFEAEDT70% .80% +90% .95 % 97 % .98 % 99 % B 21100 % AH [F] f) 28 L iR
¥,

[0011] 7 —LLSTiti /7 =9, Bk 28— Pu Ji 4 & &6 A 3k S 1k 465 6 IR e 1k e ot B
FHRAT IR o 7F — LSt 77 S, BTl 28— U R 45 & S5 i kE e 5 Aok B DL R 4L P i« 4
28 IR IR A oS R E EPT R (CEA) (B- NSRBI MR IR  F ia e B (AFP) BEEE =
PEAFP  FOIR B3R 25 JRAGE- 1 MN-CA  TX | A i 4 filg 30 45 5% g \RUL \RU2 (AS) . iz ¥ RE S 1
mut HSP70-2.M-CSF. §ij 5 i 45 S P Hi R (PSA) JPAPNY-ESO-1.LAGE-1a.p53.prostein.
PSMA \HER2  A7-3 £ 1 A bL B 717 51 e Rg Bt J5 - 1 (PCTA- 1) \MAGEELF2M. W Hh PR 41 i
VLR ARG TR E AB2 S R A KB T (IGF) -1.IGF-11.1GF-1524A .GD2.GD3.B7-H3
GPC2.L1CAM.EGFR.[a] iz & MART-1.gp100 (Pmel 17) .E& % FREg .TRP-1.TRP-2.MAGE-1.
MAGE-3.BAGE .GAGE-1.GAGE-2.p15.CEA.p53.Ras HER-2.BCR-ABL.E2A-PRL .H4-RET. IGH-
IGK.MYL-RAR.EBVA. A .3k J% 9% 55 (HPV) HiJRE6FIE7 . TSP- 180 .MAGE-4 MAGE-5 . MAGE- 6
RAGE.p185erbB2.p180erbB-3.c-met.nm-23H1 .PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.
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NuMa.K-ras.B- I H .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. H i A .B-HCG
BCA225.BTAA.CA125.BCAA.CA195,CA242.CA-50.CAM43.CD68/P1.C0O-029 .FGF-5.G250.
Ga733/EpCAM.HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K.NY-C0O-1.RCAS1.SDCCAG16.
TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FIGD2.

[0012] AR TF A Jy—J7 T A T 3 3 b 7% 32 AR 4nCAR AN/ B TCRIV ik & 22 Ik,
FIriBCAR B A XS 85— B R R AR R 3 — PR 45 & 4380, IR TCRELG 28 —hi )R 45 & 45
R, P i ik & 2 KB 28 =R 456 a5 38, Horh Binid kA 22 JOR 42 AN B 281 C R i P 15T
LS X TR 28— iR A e e M A — DU 45 B a5 A 38 0 P 28 R LA R e
()56 PR 5 6 25 3BT BTl 28 = iR oA RE e PRI 56 =R 45 6 45 M 38 ; TR R 1 45 14
I8, s 5 N 245 ) 3 s R S 5 A% 3 S 0, b i B S 5 A% S A5 e 5 CD2 {5 516 =7
SEIE, 3 HANE & CD3CWUE 5 M3, H H I A BT ik 28 —Hi JE A /2 CD58 o 7 — L St 77 8
W, BT 55— PR TR 55 P JE A AT IR 58 = PR A AN ] o 7E — s T R, Bk 2R —
OB FTR 28 — PR AT 5 =5 R o 1 2 DA AR E 1

[0013]  7E—ESjfi )7 S rh , Frad 5 0 S Iy 4 e M 0 i Mg A DG L i o 7E — 25
7 S TR 5 —h R ik B M i BUR A S PR BT RE (CEA) L B- A\ B A M i i3k
. HIRER (AFP) (BREE 3 I M VEAFP HAR IR BR 8 \RAGE- 1. MN-CA  TX A B oL g adft 7% 53¢
Mt \RUL.RU2 (AS) \JI 3R KL G /G .mut HSP70-2.M-CSFE. i 71 i 4 S5 B 5 (PSA) JPAP NY-ESO-
1.LAGE-la.p53.prostein.PSMAHER2 {73 & [ Alsighir i | 717 471 i Febgg Hi S - 1 (PCTA-1)
MAGE ELF2M., B v P4 o7 241 B 14 B 1 8 PG 2R A B2 RS R AR K A7 (IGF) -1 IGF-11+
IGF-15244& .GD2.GD3.B7-H3.GPC2.L1CAM.EGFR. ] iz % MART-1.gp100 (Pmel 17) \B& %R
Mt \TRP-1.TRP-2.MAGE- 1 .MAGE-3.BAGE .GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL.
E2A-PRL.H4-RET.IGH- IGKMYL-RAR\EBVA. A\ F.3kJ8 995 & (HPV) HLEE6 FIET . TSP-180 MAGE-
4 MAGE-5 MAGE-6.RAGEp185erbB2.p180erbB-3.c-metnm-23H1 .PSA.TAG-72.CA 19-9.CA
72-4.CAM 17.1.NuMa.K-ras.B-i#E¥HHH .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. H!
A5 .B-HCG.BCA225.BTAA.CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.
FGF-5.G250.Ga733/EpCAM. HTgp-175.M344 MA-50 . MG7-Ag MOV18.NB/70K.NY-CO- 1 .RCAS1 .
SDCCAG16.TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FIGD2. #£ — L6 5L ifi /7 &,
JIT iR 45 — 1 )5 3% [ B7TH3 . BAFF-R.CD19.CD20.CD22.GD2.GD3.GPC2. IL13Ra2FIROR1

[0014] 7 —ESj 7 S rh , BriR 58 =0 S5 Iy 4 e M 0 i i P A DG L i o 7E — 25
W7 S TR 5 = PR ik B M i BUR A S PR BT R (CEA) B- A\ B A M i i3k
. HIRER (AFP) (BREE 3 I B VEAFP HUAR IR BR 8 \RAGE- 1. MN-CA  TX A i oL g adft 7% 53¢
it \RUL.RU2 (AS) \JI 3R KL G /G .mut HSP70-2.M-CSE. i 71 i S5 B 5 (PSA) JPAP NY-ESO-
1.LAGE-la.p53.prostein PSMAHER2 {73 & I Alsipbir i | 717 471 it Febgg Hi S - 1 (PCTA-1)
MAGE ELF2M., B Hh P4 o7 241 B 14 B 1 8 PG 2R A1 B2 RS R AE K A7 (IGF) -1 IGF-11+
IGF-15244& .GD2.GD3.B7-H3.GPC2.L1CAM.EGFR. /] iz % MART-1.gp100 (Pmel 17) \B& %R
At \TRP-1.TRP-2.MAGE- 1 \MAGE-3.BAGE .GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL.
E2A-PRL.H4-RET.IGH- IGKMYL-RAR\EBVA. A\ F.3kJ8 995 & (HPV) HLE6 FIET . TSP-180 MAGE-
4 MAGE-5 MAGE-6.RAGE.p185erbB2.p180erbB-3.c-met nm-23H1 .PSA.TAG-72.CA 19-9.CA
72-4.CAM 17.1.NuMa.K-ras.B-i#E¥HHH .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. H!
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A5 .B-HCG.BCA225.BTAA.CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.
FGF-5.G250.Ga733/EpCAM. HTgp-175.M344 MA-50 . MG7-Ag MOV18.NB/70K.NY-CO- 1 .RCAS1 .
SDCCAG16.TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FAGD2 ., £F —LE L i )7 %,
JIT iR 45 — 1 )5 3% [ B7TH3 . BAFF-R.CD19.CD20.CD22.GD2.GD3.GPC2. IL13Ra2FIROR1
[0015]  #E—LL st 7 &9, G BRI T MY 52 44 (TCR) BE5RCD2M5 5 4% 5 o 7E— LE S it /7 &
W, Bl e L R TCRAL 2 X6 28 90 LA R R R0 28 P IR 45 6 4 Mo A — LB St 7 &8
BT IR 3 B (R TCRAL 75 5 S 446 A 33 o 7 — LE St 7 S8 P, s i85 B2 & g 3k ) CD3C% (CD3
£) .CD2.CD8a.CD28.CD40.CTLA4.0X40.PD-1.4-1BB (CD137) -FcERI y .ICOS (CD278) .ILRB
(CD122) \CTLA-4F1PD- 1, FITL-2RG (CD132) [y 5 Ji5t 45 A 3 (1) A S B8 4y o 76— L S it 7 &
H, BT 2 B DR TORIE 0 25 i i M5 5 % S 45 M3 £ — e S 7 S8 b, BT IR % BRI TCRIV 26 —
PGSR T8I TRMHCER T TRMHC 52 3288 1) A e e S P e S 3 e A e Jit
[0016] 7 —LLsLhti )7 =, Frid ik & 2 KB A 85 53 A B IL IS 5 4% 3 45 A 380 e o
5T T A A — ST T B, BT S AN RS AR B A5 4- 1BBE S A%
LRI CD2T(5E 5 4% R 45 K35 CD28/5 5 1% 3 45 M I E0X4015 5 1% 3 45 M3k o 7E — LS it
T, Brid A A RIS 55 S 45 AL 4 - 1BBIE S48 S A5 L. CD2T5 S & 451
B 0X4015 5 & S &5 M. £ — LSt 7 =, Firidk ) AR LIS 5 1% S A5 i 54 -
IBBAE ‘5 1% R 45 M 3s o £E— 250t 77 S8 b, PIrid 3 A LRSS 4% S A5 I & to 1R 3Z
A5 5L L5
[0017]  fE—2LSLy /7 2, Frid ik & 2 IR A 5SEQ 1D NO:20%29F192- 1129 2 — 1) 7
FIZE/BT70% .80% .90% 95% 97 % 98 % 99 % B 21100 % AH 7] () S8 FL 8 17 41) o £E — L8 52 it
05 e, BT 5 i 25 A4 38U [ CD8a . CD2BR.CD28 o 78 — L4 S i 7 S 1, Ffr ik [ itk 45 ) 1 CD28
5 5 25 KA 35 o AE — SRS 7 2, BT IR 5 1B 465 ) 387 CD8a s I 245 Ay 35 o 7 — LS it 7 &
JiT ik i S 235 Py 3 CD 215 465 ) 35k
[0018] AN HFSCASHY 33— J THI & G g AITIR CAR « 3R R & 22 Bk AN/ B BT IR TCRAG AZ R o 76—
e St 77 e, TR R S B 5SEQ ID NO:41E58% 2 —HIFHI & /D70% .80% .
90%6+95% 97 % .98 % 99 % E5.£7100 %6 AH R (1) J5 F1I1) 2 K o 7£ — LSt 77 2, Bk % 1R O
TR A 22 Bk o A — BB St 7 R, FTiRAZ R it A5 55 SEQ 1D NO:49%E 58 2 — 1 FF 5 &
BZIT0% .80% .90 % 95 % 97 % 98% .99 % B Z1100 % FH[F] £ 7 51 1 22 ik .

[0019]  FE—RLSLJ 77 R, BRI R Jwtd i & 2 Ik CARFI/BRTCR . 7 — $E 50t 77 = 1, Fr
R gAY B A 5SEQ ID NO:72.74.76.78.82.84886% 2 — ) F A E170% .80% .
90% 95% 97 % +98% .99 % 5K 21100 % A0 [F] ¥ J7 F1 ) 2 Ik o 7£ — LL St 77 8, BTl CAR#L
JiR 25 S5 BN T I8 kA 22 BRI 45 & 45 1 38O AN Rl P B R e e o A — S8 S 7 6
H, FITR CARL IR 456 S5 A SN BT I R 6 22 R0 IR 45 - 45 A 3800t AR IR 0 2 o etk o A —
SESiE 7 R, BTk B — 25 G S A SN BT IR 28 45 5 R SO A R B R AN [R) R A2 B
St AE S S T ST, Gt R A 22 IR I A% TR PN 2 5 CAR I I iR A% R 5 1 B A B )
JABN T AR RS 7 ST, Gt R A 22 DRI P 38 A% 158 0 20 5 CAR ) ok A% I e A 8 4 -k
AL R BG T o AE— S8 S0 7 R, Bk Bk 22 IR AN BT ik CAR Zw b5 oAy 4> 22 ik, o vp ik
k& 2 BKRD BT IR CARME ) VD& K 43 BRI o 75— B8t 7 b, Arid B VD& AR A2 2ARK . 75— 48
SR TT S, ik CAREE JEE 45 A4 380 i 38 ik & 22 DR 5 JBE 65 A 332 AN [ 1) o A — B8 S 7 58
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o, BT IR AZ R B0 FEDNA o 75— L5t 77 b, FTiA A% R (0 FERNA

[0020] AN THF AR 5 —J7 T A2 — PR, TR 86 & T E LS B 2 )5 30 71 Bk
FRATAZIR o £ —LESETt T R, BT id B 2 18w e i dA

[0021] AN FFSCAH 55— J7 T & — Fp TREAL4HAE , frid TREAL 4R 6 & A SCAT IR B CAR |
A 22 KR/ BRTCR AL R FN/ B AR o 72— R st 77 R b, BT i 40 g e 0K A AR SCRTid B A €D2
LI S5 MY I CAR o 7E — LSt 77 R, FITid 4 i R IE A SCRT IR B R A 22 B o 75— 8 S i
5, BT IR 2 3R A ST IR 1) % 2[RI TCR

[0022]  7E—desijita 77 S, BT i 20 it 3R 6t 5 — U IR LA R 5 1 I CAR AN 28 — iR L
AR A 2 KL B0 88 =P 5 LA R MR TCR o /E — R85t 77 R, BT i 85—t J5
FUET IR 58 P JFAR AN ] o 7 — LSt 7 R R, BTl 28 — P A B 28— o S =2 AR 151 17 - 76
— SRSt g S H, BT B — 4 A e MR BT IR 5 45 6 25 M3 AR R L R A R R AL B A
RS o T — LB STt T R, BT IR CARES JIE 25 K 3k AN 5] T BT IR ik & 22 K5 i s g 3 o 7 —
St g S, BT 55— LR BT IR 5 B R R AT I B = R A AN ] o A — S R,
B 55— BT IR 58 — i A BTk 28 = Jsd A 1 22 /D AN AR R 1T o

[0023] A FFSCAR) 53— 5 T & — P i $2 44 G0 2 4 i LA K F 9 i 3k ik & 2 BRI %
P e 5 T e 9% 200 R 1) 4 T RR A A0 M ) T o TR — S Sl T R v, BT 4 925 4 i 2 TN
Pt NK 2 P NKT 200 B e g 9 30 1 bk 2L 4 B (T L) B e 4 o 7F — M6 S it 7 e, Tk 2
211 s T NK 4\ NKTZH 6 il 12 3 Pk 2 40 i (TTL) B i 4 B PR i A 40 i o A — 2
ST S BT I G AN it — 20 GRS CARII A% IR 1%

[0024]  ARNTF AN 53— 5T — PRt BL T 77 208 2 oodt 1 S BERFIE ¥ CAR - T4H
M0 7535 SR S e 4 , LA B P 4mAGCAR IR A% BR FN i itk 6 22 K AN/ BUTCR IV A% BR i 5 ik
G 3% AP DA 77 A B e LA 2R — B R ) SE A LA R S M CARTICAR - T4H i , FIT IR CAR-T
AR L itk B 2 B Horh BB T R4S AE 2 « (i) X N IFCDS8RIR B I A AN KK CDS S #E
Y B A Thaks (1) X NIk R sERE rk bR i R AR T U R4 A B A Th ks (111)
Xof Bt i LA A B A Sk e B 5 B (G v) BRBLCARBE ST R (P 4032k o 7E — e st 75 R, Bk
TG 22 IR B 0T i B I B 40 i 3R PR B i B e e PR R 0 i 485 S5 A 3 o AE — R Sty 58
Hh, BT IR 52 DR TCRAL 35 6f ER T i S 200 Pt 3 T8 () P SR LA R S ME I DU i 46 A 2 0 7 — 2
SEit 7 e, Bk I CARBE ST IR & CD19,

[0025]  AAFFSCAM 53— J5H —F A FEL LN A BhEIr B E U AR DE—
PO 140 S 200 1 398 B S A 14D 3 R T A 5 S 1 2 3 1) vk« R Rk LA CD2 3 )i
BRI 22 /D — > S AN S ) 5 5 A CAR B 6 3k CAR L 8% & 22 Ik A/ B TCRAK T A4k 4
Ff s LA R it F VG 7 A RO ) AR AR, b BTl TR 4B B I T BT i 52 i o AE—
B St 5 E BT IR CARFSR 1 CD2 3L il 25ty 3s 2 Ah ik BA 28 /b P AN JL I 28 # 38, 503 B
RCAREA 2 /DA LRSS M8t 5 ik & 2 K — i RIE A — L5 )7 i, o prid 7
VI ELFE B R T SE 2 P T 6 1 CDB8 R IA I FE JiE o 75— sl 77 o vp , T id 7 ki 6
TE e F AT iR TR 40 2 BT B4 X B i ¥ 41 i (1) CD58 R 11l 5 , 71 L 4n SR CD58 a2k 1 il
5E 3¢ BH i i S 20 g 22 08 R AR ¥ CD5 85X UK T (B 7K P [ 7K S 2B CD58 , itk FH ¥ 977 A R
=1 PrR TR AL . 7E — LSt 7 2+, Frid BB 7K~ 812550, 000.45,000.40,000. 35,
000.30,000.25,000.20,000.15,000.14,000.13,000.12,000.11,000.10,000.9,000.8,
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000.7,000.6,000.5,000.4,000.3,000.2,000.1,0008%500/NCD58%) ¥/ % 4 fifd o 7F —LL 51
77 e, BTk 7RI R AL AR B BT R 45 G B AR — Bt 7 B, rid Bk sl =t )
G B Re i B A B A S R I CD2M5 5 % 3 AR — SRS T B, ik bidk a2 2
PEPUR  AE—LL ST 7 B, BT ik 2 4 e PuaAoc ft Mg $t JR CD2 F1 / BRCD3 B A i e - 7
— s T B, Frid B g S i BR ik H scFv.scFv-Fe.Fab.Fab’ . (Fab) 2. (Fab’ ) 2. f# 7!
PR PUER  =FrAR AIdAb . 7 — LSt 77 S, ik Bidi &5 & v Bost o M i B CD2 A1/ 5
CD3 ARG 57 7 — e STt /7 S P, FTIR 7 VI $E 446 1 R A% i T v i BB 410 i i A 15 v 3R
I8 ) e e e R B R T S R R SR CD2 VR 97 771 o 2 — LE S 75 R, BTl V697 75102 70 A 1A B
YT TH R R I o 72— 285t 7 R b, Bk VA IT A2 HCD2 scFv. ik Fab DARPIN. B A4 5K,
LIRSS A .

[0026]  AAFFARN) H— T2 —FMHTHET EAURE 2D PR L
(1) BEBE R AR et B R MRS 1 2 B 1 RS, R TR Rac & R AN E—HEEA
5 5 1 T CAR X CD5 8 H A e 55 M IR AR 10 1 45 B T A A T SCAR I T RE AL 4 B o 7E — 2551
i 77 ZE BB CAREL & M 515 5 4% T &5 i3, b Birid i 55 5 A% S S5 i 8L 574 - 1BBAE
S S EE NI CD21E 54 T 45 M I CD3 LI s &5 M3k . 75— sl 77 R vh , T IR CAREL &5 g
iS5 A% S A R, b Brid B S 5 A S A A & S 5 % S S5 i I ANCD3 S 45 14
8, 3 H i TARL AR G5 AR AT SUARM G 2 K AE— L850 77 2 b, Pl A ic i) 45
E AL E PUCDESH AR BRBTARNT A W - £ — LL STt 77 2, Pirid T AR A 40 i i 0 7 A ST ik
(1) 3% ZL R TCR.

[0027]  AAFFXARN H—J7 2 —FMHTHET EAURE 2D PR L
%) JE B 9 AR I (1) 3 B 15 5 M B i 1 52 63 1) J7 4%, FF HL i IR S 4 i Rk B IR /K P |
CD58AN/ B ik B A PR AR A G CD2 R BE J1HICDSSTE R, ATid 7 yid@ it LA R 77 sk AT - $2 it
TN , Ho A Bk T AR A0 Al R IKCAR , FITIRCAREL & RE 5 15 7 14 45 & B il 256 — B 1)
PTG G a5 M I R B 1 5 A 48 5 5 ) SR B B A 5 A% T A A 3, b Bk i 43
G AL S MR A CD21{E 5 4% 5 45 M IR FICD3CIE S5 M 38 W5 3R [ BT iR 524 3 11 B i o
DR PECDS8I FRAk 7KV, He v Birads A it 25 A Jed 4 s A A 2R Dy e P CD5 81 Rk 7K ~PIK
T AR KT I PR 7 A R i TR AR P o E — e St 7 S b, BT i i A5 5 1%
AR E S AN ) I R A R A — RS T S, BT 5 A S A s 4 -
1BB{E 5 4% S 45 H18 .CD2 715 544 5 45 32k . CD2815 5 1% T 45 My I 50X 4015 516 S 45 1) 4
TE—SE STt 7 =, Bk SRS 548 S A AL 54 - 1BBfE S48 S &5 M3 CD2715 5 4 &
SE R E0X40(5 5L S A M I8 7E — LSt 77 S, Ik o AN S sh iy S0 4 - 1BBAS
AL LR AE — LS T R, B B K T 82950, 000.45,000.40, 000,35, 000,30,
000.25,000.20,000.15,000.14,000.13,000.12,000.11,000.10,000.9,000.8,000.7,
000.6,000.5,000.4,000.3,000.2,000.1,0005%500/™ LhHEM:CD58 %) 1/ 4L 4 ffd .

[0028]  ARAFFCARM H— Tl 2 —MiaTHAaEY, fridia T HaHEMaE : AN T
AV ILIR A A FESUAR I Z AR AN/ BAS A FESUA) ARG ARG 5 DL S 24525 bRl 452 (R 34
[0029] AN TFSTARH 53— 77 1l & B A CD2 L RIS 515 T 45 F 81 CAR VA A TF SUAR T K
B 2 KA A TESUAR ) 3 FE R TCR VA A T SUAR AL IR A A FF SUAR I 8 S A A T SCAR ) T
FEAL 20 BN/ BEAR T SCA I 25 A0 60 FH T 16 97 NS5 ) I o 7F — LSt 7 22, P
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P A L P BT PR AG o 7E — Le S 7 S, BT S A S

[0030] AT SCARH 13— U7 THI 2 B A CD2 L IS 5 1% 5 45 M) CAR A A FF SCAR I ik
G 2 KA AT U LR A FESCA R B AR A A FF SCAR B T2 AR B A1/ BAS A T 3L
ARG A F T VA T7 500 1 25 W &

[0031]  ARAFF AN H— 72— M E & wmIDIRG 5 5% 50 T 2T RN, B
BIREGESHEIR S TES: () WG SESEWE, XA mi(E 54 S8 msia s
CD25 5 1% T &5 W3 B A B CD3C S5 M3k ;s LA K DL R ) &b — B (11) Bl 45 & S5 i3k
B (111) 5 S5 A48 . A — Le SRt 7 S, Pl i 55 5 4% 3 5 i 9808 0 2 L &6 1y 48
FE— LS 7 S, BT 3 s A & DA R 2 D —F 4 - 1BBAE 5 A& S A5 M3
CD2715 5 4L S 45 /)45, . OX4015 5 4% T 45 #45, . CD2815 5 4% T 45 /45, . CD278(5 5 4% S 45 iy 4 .
CDA0ME 5 4% F 45 K3k . CDAOLAE S A% S L5 MR L to 1 1 FE 2RSS 4% S 45 M el AR 4L & .
FE—BSti 77 &b, ik M B 546 S 4388 & 5 SEQ 1D NO: 8 2 FE R 7 41 422180 %
[ I S R T 51 o E — HE St 7 S, BT id RS 45 A 38 H SEQ 1D NO : 82H Bt » 7£ — L6 5 it
HED, HEESHESD) TEE 5iERESEQ ID NO:20E 29H192- 112K & IR 7 41 2 /b 2
80 % [FI S I S HE R 7 51) o £E — 2L STt 7 S b, IR IR IR AT & b iR ik & 15 516 S0 T
M2 ER, KPR iaE 520 a8 (D) Prid bR 456 25 18 /£ — LSt 77 %
W, BT iR 4 5 46 A S PR B P SR 45 6 B o A — e St 7 B, Frik iR 4 & 4
P38 5 scFv.sdAb Fab BURF R PUAA B BLR 456 1 B =R PR sl i 5 45 &
B XU S 1 ST = T = HiAR  seFv-Fe B HiAA  VhHEE #4358 . he TgG 4t #4935 . V-NAR
SERIR AR AT & o AE— S S0 T7 b, PR HL R 456 G5 A SO0 BA I R T B R B R
PE o 7E— L5 il 7 SR H, Tk B4 3% [ i Ji2 3% FFHLA-DR.CD20.CD32b.CD37.CD38.CD52
CD81.CD79A.CD79B.CD138.CSI.GPRC5DBAFFAZ 44 \APRIL .BCMAFITACT o £ — S8 52 jfi 5 =
FIr iR Bt JiR 45 45 R 300) e A O P S B A R et o A — B8 STt 7 S8R, BT e AH SS B R
% [ HLA-DR.CD20.CD32b.CD37.CD38.CD52.CD81.CD79A.CD79B.CD138.CSTGPRC5D . BAFF 3%
& (APRTL \BCMA\ TACT #4859 AH OSBRI BT (CEA) WB- NBK B AR R ER VIR
H A (AFP) JBEEE 2 S N PEARP HUIR BRER R 79 JRAGE - 1 MN-CA  TX . A St s 100 % S i JRUL
RU2 (AS) R BL iGN smut HSP70-2.M-CSF. 1 5 s = Pt i (PSA) \PAPNY-ESO-1.LAGE-
la.p53.prosteinPSMAHER2  £7 ¥ & [ Fluibir i « iy 41 B g BRd i - 1 (PCTA-1) WMAGE
ELF2M . & rh Py 40 ffa i 12k 2 13 g L FFIC 35 1 B2 JBR % = AR KR F~ (IGF) -1 IGF-11.IGF-15%
A& .GD2.GD3.B7-H3.GPC2.L1CAM.EGFR. [A] 7 2% \MART-1.gp100 (Pmel 17) \F&Z BRHF . TRP- 1.
TRP-2 .MAGE- 1 \MAGE-3.BAGE .GAGE- 1 .GAGE-2.p15.p53.Ras HER-2.BCR-ABL .E2A-PRL .H4-
RET. IGH- IGKMYL-RAR\EBVA. N F.3kJ& i ¥ (HPV) $iLJIRE6 FIET . TSP-180 MAGE-4 \MAGE-5.
MAGE-6.RAGE.p185erbB2.p180erbB-3.c-met.nm-23H1 .PSA.TAG-72.CA 19-9.CA 72-4.CAM
17.1.NuMa.K-ras.B-iE¥ 55 4 .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. i d5 4 . B-
HCG.BCA225.BTAACA125.BCAACA195.CA242.CA-50.CAM43.CD68/P1.C0-029 . FGF-5.G250.
Ga733/EpCAM.HTgp-175.M344 MA-50 MG7-Ag MOV18 .NB/70K.NY-CO-1.RCAS1.SDCCAG16.
TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.RORLFNGD2. 7 — L85 5 2 , ik
BEREFIRREESESSTRNERETR, KPR REGESESS TS (i) frid
5 5 225 Ry 3 o 7E — LB STt 7 ZE Pt 55 8 &5 A4 38k H CD3C . CD2 ., CD8a . CD28,CD40 . CTLA4
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0X40.PD-1.4-1BB (CD137) .FcERI y .ICOS (CD278) -ILRB (CD122)  AIL-2RG (CD132) f) 5 i
SRR IR A B A

[0032]  ARAFF AN H— 72— FE & wmIDIRG 5 5% 30 T 2T RN, B
R EE5ES 0 THS 5K ESEQ ID NO: 20 E 2981921121 ¢ 41 & /b #4180 % [6] Y5 i ¢
1,

[0033]  ARAFF AN F— 7 & — X IR G W), BT IR AL IR 2H & W60 & AR B BRI B K 1 -
4HE— TR (1) & A ik & 15 5% 20 T 2 ERNZR, - i — P05 56 %W
15 A 2 K 2 A% IR FIAX IR - £ — Le STt 77 R, AT ik S5 40 ) 2 IR 3 ik & B =2 4
(CAR) \T#H M52 & (TCR) BYTCR-CAR. 7£—LE5L i 77 & 1 , BT CARELHE 58 —AXCAR . 55 —XCAR
B = ARCAR. AE — 2L 50t 77 R, BT 5 A 22 KA 75 25 A CD3C 45 #4481 CAR o 7E — L S i
Jr &, Birid 5 A8 %2 BRAL S S PR 45 5 S5 M CAR o 78 — B S it 7 v, AT id it J 45
B G PRSI PR 45 & B B AR — Sl 5 R, BT IR PR 45 A 45 3B 5 scFv s
sdAb.Fab XUHF S PEPUAAR B A0 R 45 A B B =4 S M AR s L T IR 45 A F B U S P XL
Fidk . =8 S =3 seFv-Fe M HiAR  VhHES #4358, he TgG4h My3e . V - NAR S5 4 38 5 AT
[ 2H G o AE— LB STt 7 S8 H , BT IR T S5 45 A 45 F 30 B P 3% T 70 Do 2L e e Pk o P — s
Jiti 77 ZE BT ik B4 i 2 1 Pt R % [ HLA-DR.CD20.CD32b.CD37.CD38.CD52.CD81.CD79A.
CD79B.CD138.CSI.GPRC5D.BAFFAZ {4 APRIL .BCMAFNTACT . £ — L85 jiti J7 £, FriR Hi JR 45
B GE RIS R AR S BT A R e M T — S Sy b, BT R AR S B R ik B A IR
IR AH ISR I IR PR (CEA) (B- NGB AR IR E H la e 8 (AFP) BSE 3= I N%
AFP | FURBRER B JRAGE- 1. MN-CA  TX . A\ i B 10 % 6 g \RUT \RU2 (AS)  JI R B smut
HSP70-2.M-CSF . §ij %) it 47 S5 P 470 )5 (PSA) \PAP NY-ESO-1.LAGE-la.p53.prostein.PSMA.
HER2  £7-¥% 8 1 ANt oL i 5T 40 iR 9 0983 Pt J5 - 1 (PCTA- 1) WMAGE \ELF2M . %8 Fp -4 a7 291 fifg 58 14
H AN A E AB2 S R4 K 7 (IGF) -1.IGF-11.IGF-15244 .GD2.GD3.B7-H3.GPC2.,
L1CAM.EGFR. |f] iz & MART-1.gp100 (Pme117) . %% [ .TRP-1.TRP-2 .MAGE- 1 .MAGE-3.
BAGE .GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL.E2A-PRL H4-RET. IGH- IGK .MYL-RAR.
EBVA. A FL3L98 i 85 (HPV) i JHE6FIET . TSP- 180 MAGE-4 MAGE-5MAGE-6 .RAGE .p185erbB2.
p180erbB-3.c-met.nm-23H1 .PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-i%
FEH .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. F 5 4 .B-HCG.BCA225 . BTAA.
CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.G250.Ga733/EpCAM.
HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K .NY-CO-1.RCAS1.SDCCAG16.TA-90.TAAL6.
TAG72.TLP.TPS CD19.CD20.CD22.ROR1FIGD2. 7 — L8t 77 22, T ik S 4P £ kiR 0 2
LB EE M3 o 7E— LB S 5 R, B 3 sl A 3L B DL R R & b —F: 4- 1BBAE 5
& F 551038 CD2715 ‘5 & S 45138 . 0X4015 5 1% S 45 148, CD28/5 T 1% F 45 #IE .CD278(5 5
& F 45138, CDA01F 5 1% T 5t 48.CDAOLAE 5 & S &5 M3 to L LIE 32 145 5 4% 5 45 H 33ak
HARATH G AE— LS T R, Frid 13 A1) 22 JIRIE A0 75 Frid i85 6 245 Ry 8 o 7 — LB St 7 58
b, BT 5 15 45 #9383 19 CD3¢ . CD2.CD8a . CD28.CD40.CTLA4.0X40.PD-1.4-1BB (CD137) .
FcERT v . ICOS (CD278) LILRB (CD122)  FITL-2RG (CD132) ity % JIss 458 My 4 1) 4= 3 Bl 34 4 o

[0034] AR ATFFSCAN J5— J7 A& — PP 3 AR SCHR AL 1) 4% IR BUAS SCR AL B A% BR 4 & W)
k.

21



CN 115698285 A ﬁ'ﬁ HH :I:; 9/42 71

[0035] AR FFSCARN) 75— 7 2 — P AL & ARSI AR I 4 i« 75— Le st 7
FIT iR 4 B A2 S S AT AR T 40 P il FLBh D A R KSR sh W 4 B s N 0 o 7E — BB St R
Hh BT IS 200 e FE AR P B ol S AR P o AE — S S b, BT 40 R T 4T AR L CDS FH P4 T4
F  CDABH P TZH AL 18154 T M « 200 A 75 14 T 200 P e V2 e P pR E 4

[0036]  AANTF AN 53— J5 & —Fhia T A o R T M B S 01 2 3R 3 1 77 v BTk 77
PRALFE < 1) B 520 i FH AL & VR T A SR I AR ST IR A L 2 S ) o AR T SCAR Y 5
— 7 TH R — P T KA DT AT B 1) 36 58 A R A1E (10 st 58 398 4 1 e A5 10 32 6K 3 (1) V2, i i i
YA (1) BR=ZCD58FRIL ; (1) FIEFEAR/AKFAICDES; 8] (111) FIA HA BRI BLE CD2 () g
[1ICD58IE 3, Firid 77 v A4 « [n) Fridk 5268 3 it B3 & ¥R 97 B R M A SCRTiR 4 f i 41 &
Yo

[0037]  ARAFF AN H—J7H 2 — Pk & 2 K, BTk ik & 2 B & - 1) Prii g & 45 /i
1) PSSR 111) &6 CD21E 5 A% 5 4 A S R0 L o 5 A 3l P B DA 5 % S &G i 3k, L
IR B R 45 5 M 2 56 I SEQ ID NO: 1.2 31411 5 51 28 /b 2980 % [6] 5 ) 28 K 2
FEF s T 5 s 456 M) 46, 2 5366 1 SEQ 1D NO: 5.6 F17 () 7 51 28 /0 2180 % [7] V5 1) 8 2 18
F) s Tk CD2{E 5 & S 45 M3 A0 4y 5 SEQ 1D NO: 81 JF 71 & /b 2980 % [R W I 2 L 1R 7 71, I
TR L e 25 #3804 5% I SEQ 1D NO: 10FNL LAY J5 51 28 /0 2980 % [R] Y (1) & 3L R 1 471
TE—SE STt 7 Z2 4, Frid i A5 5 4% 5 5 M I AN A0 25 CD3C I 45 A 48 o £ — S8 STt )7 &2
FIT ik i ST AS 516 5 5 A 3l A 2 B0 465 A 3, b P 0 45 30 & 5 SEQ 1D NO: 9F 5
H| % /0 2380 % R M B IE R 7 51«

F3 15 RF

[0038] P& 1 J 7~ i Na I m6 8 4T i HH CDS 8K I A A o 4 s it 451 1 i ik , Bk CD58 3Kk 12 2%
B A1 %o TR SR 7 A AT R R T AR LS CAR TR AR TN y AL - 200 72 4 e AN N
=X M B AR FKCAR CD19-282.CD19-BBzAICD22-BBz o

[0039] K2 R fiFRNalm6#L 4 iy H1 CD58 KL I A A, amid ik CD22  CARN #EZH a1 % 4% v
R AR, G P S 4 2 CD58 T BCD5S , TN S i A5 2 BT 3k

[0040] &3 i fRNalm6#E 4T iy H1 CD58 AL A A, aid ik CD19  CARNK $EAH a1 % 4% v
R AR, G P S 4 2 CD58 T BCD5S , TS i 451 S AT Ik

[0041] P4 R miFRNalm6#L4H i H1 CD58 KL A A, aid ik CD19  CARNK #EZH a1 % 4% i
I, AP SR AN AR CD58 B CD58 , - HLAEHTJE (CD19) ik 45,000/ D1 /4 fifa B A 1]
£96,196/™45 U1 /20 i , i SE i 3R IA

[0042] &5 s i FRNa 1 m6 #E 4T i H1 CD58 KL I A A, aid ik CD19  CARNK $EAH fa i) % 4% v
T, Hrb B2 o S CD58 B.CD58 , 3 H.CD193K ik i3t — B B R B 2996 3/ 2 UL/ 4 Hfd , sk
Jita 513 Tk

[0043]  [X|6/2/RCD22-BBz CAR T4 AT LATE {4 P 4% H1CD58 Nalm6 41 i i) £ K , i 7ECD58
Na Im6 2T (1) 47 00 T A SR L I o) S 7, i sl e 49 A ik

[0044] K 7EI5CD19-287 CAR THNHLAE W 7E 1A P4 32 1 CD58 41 i i il yga 2E &, T 7ECD58 4
P A 5000 A S B BR e) S NE, GnS it 4971 5 BT

[0045]  [KI8E/RCD19-BBz CAR THNHLAE WL 7E 1A A 32 1 CD58 41 M i i yga 2E & , T 7ECD58 4
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PR 5100 A S B BR ) S NE , Gn S it 4971 5 BT

[0046]  [&|9%E /RN CD2fFICAR (FRm971-BB-z-CD241) 7E 41 %FCD58 AICD5S 4 ffd (1) 44 o 25 12k 7
T Fm971-BBz , 415 it 4516 Tk

[0047] 10575 CD2MKCAR (m971-BB-2-CD24b) £E4F%FCD58 4 ffa i) 41 ffa X 1~ B 7
[ LT m971-BBz , G sL 516 Fr ik o 7E AN /INE 75 A A7 78 I SR 40 M 1) 175 400 WA WL ¢
B0 R TR AE AN R o ] ) 2% TR 3R /R AE A7 AECD58 Na 1m6 HE 41 g Fr) 175 150 11
Y R - 2Rk, TG A5 32 ) 2% T 75 28 R E A AECDB8 Nalm6HE 40 A (“N6CD5SKO™) 510 N Y 22
5 o FE R A ) 26 TR #5 R, CAR M ZE 3145 9m971 -BBzm971-CD2-BBz .m971 -CD2z FIm971 - BB-
CD27 o R W5 Fm97 1 - BBz - CO2B AL % T T M 1 I8  FE A/ INE A 1A 26 T i, CAR
M E B4 9m9I71-CD2-BBz-m971-CD22 Fm971-BB-CD2z . A M %Z Fm971-BBz .m971-BBz-CD2
B SR TN R RIE .

[0048]  [&I11JE 7R it FHZE F2 FhCD58 - fdd 41 i i /N BRI, 5m971 -BBzAHEL ,m971-CD2-BBz
CAR - T2 Jfa 5% UL HH 54 558 P ey 42 sl R385 50 (1) A7 9 2, A St 91 7 i 3« 7 PR S s /N R R 3Rk
o D 2 0 1Y e 4 ) e B . b R 2 A s B S I TR YR T B9/ B 5 R IA) e e 4
7~ Fm971-BBz CAR THHMIIEYT BI/NER , T T #ZE 26 F6 7~ Fm971-CD2-BBz CAR TZHMLIGIT 1)
AN AR B, B T AR B S EG, R AR S B TG 9T ) /D SRR AR 2 520
K Fm971-BBz CAR THHMIIEST I BT A /NS AFTE I 2520 K, (B A /MR AFIE B 5525°K s H
m971-CD2-BBz CAR TAHAIAYT I BT A /NRAFE I 530K, — e/ NRAFTH KIA BH4A5 K
[0049] 125 7% 24 #E 40 i 253 2945, 000NCD194) 1/ 4R, Bl B AR B CD23L il g &%
P AICD19 CAR- T2 M 75 £ %+ CD58 FCD5S ™ 4 A Fity £ it 25 12k 7 Tl 2 B0 AH 24 , an Sz i 4591 7 ol
[0050]  [&|13 %57~ SEE4N iR iAZ16,1960CD194> T/ 40 it ,CD19 CD2 CAR-THEL4AF Xt
CD58 2 Jfd (1 240 Jf 25 12 77 AL T-CD19-BBz  CAR-T , BN SL i 51 7 BT ik o 3 Feh A% 5 (I CD 19 36 1A 3%
A7 FE IR ES IR R B CD1 9%k 7K 1 1 B8 23T () 30 fDME

[0051] P14 7% 2405 & 24 /NI ,CD19 CD2 CARZE4AFXFCD58" FICD5S 4 A Fty £ it [&] 1 B¢
JECT THARAR T-CD19-BBz 41 A , Wi st 491 7 T ik o 7EREAN /N Hp , 75 AN A7 7 Jie 3 I 240 i 4] 155 .
A WSS 0B R TR R AR /N R HR T ) 45 T 75 36 28 7E A7 4E.CD58 Na 1 m6 #E 411 il
(47 L T () 40 BT ¥~ 3R, T A5 T 1) 2% R 15 3 7 7E A7 FECD58 Nalm6#E A (“N6 CD58K0™)
[R5 L T () R 3K o 7 8] 1 25 B % vh, CAR M 2 1) 45 9CD19-BBz . CD19-CD2z F1CD19-BB-
CD2z o A& M ER BRI T I TN I 2R I8 AR N A 1L B 262 % A, CARMZE B 45 9CD19 -
BBz.CD19-CD2zF1CD19-BB-CD27.,CD19-BBzHH [ TL- 23R X 7ECD58 AU A7 7E F JL-F-A& Ml A
Bl [ FE , ARG R T T 3Rk

[0052] [ 155 7~ [] CD28 3L Hill Ak &5 #4458 R INCD2 3 i)k 455 Ay 458 4 2 AR TL - 2 N TFN oy R,
WIS IS BT IR o 7EREAS/INE R, PEANAZTE I PR B 1 175 450 808 W 5% 380 40 B R - R e
FEREAS/INE T, v R] ) 25 T 775 2 78 AE A7 AECD5 8 Na 1 m6 5 20 it (1) 155 50, B 4Rk IR 1~ 2 35, T
A0 4 T R N FEAFAECD58 Nalm6EE 2 (“N6 CD5SKO”) % N i 221 o 78 Hh [|) ) 4%
TE#5rR , CARM A B 45 Am971 - 282 FIm971 - CD2 - 287 . A Wi £ 2| 401 45 S R T4 B [ 3k . 77
CD58 Nalm6HEAMIAFE T , AR M BT —Z R TL-235% , HARK M RIm9I71-CD2- 2821 TFN
Y Kk,
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[0053]  [&]16%7~m971- 282 7E 40 i BV 77 T AR I T-m971-CD2- 28z, 4N it I8 Fridk
[0054] P17 SR )4 - I BBIL il 8k &5 A 48N INCD 2.3 J) 8 &5 AL 43 5 3 17 41 5 CDS8KOZH Ffd 1Y)
CARZH M PRl F-B& 80, I HLXFF-CD19 CAR, ¥R AINCD2tH 2 3% 1 %Xk CD5 S 44 it ) 200 e K] -1~ B e
WS IS AT o FEAEAN /NP e, v ] B S5 R 3 /8 A6 A7 /E.CD58 'Na I mOHE 21 fifd ) 175 150, - Fr) 4
Ji PR - 2235 , T A5 320 R) 2% TR 75 6 SR AEAEAECD58 Nalm6HE 41 M (“N6CD58K0™) FRI 5 T H) £
1K o AE /7 B B Hh R 25T 5, CAR A2 2145 Am9T71 - BBz Flm971 - BB-CD2z . /8] i /s AE AN A7
7ECD58 YR A5 L R A W52 2Im971-BBz CAR- T IL- 238K . 7E 45 &, CARM A2 &
4iNCD19-BBz FICD19-BB-CD27 . i%/NE B /s 1E A A7 LECDSS 4 A A 5 1 T %A M5 2ICD19-
BBzIKIL-23% 1% .

[0055]  [&]1827~CD19-CD2-BBz 7+ 4 il 7514 77 [ R BLAL T-CD19-BBz , i 7l & 1% CD58KOZH
i, G S it 451 8 Tk

[0056] P& 197~ = Uit BH R 9 PECAR 5 CD2 e Uik & 22 Ik IA) 1) 22 57t o /e I i 4 T CD2CARIY)
TN PEGE R, FLRR T CD3CHUE 4 A3 2 Ak B A CD215 5 4% T 45 M 3R 3L s 5+ 3k 4 T
2 T LA L ) 25— ARCARFN B A B 25 & 45 M3 RN CD 245 5 4% 3 45 M 3l 1 ik
G2 MK EE A 2 IR = CDICTE 45 a3k, R AN LA e =S 1 FH DA 34 CAR

[0057]  [&]20 87~ 7E 5T % CD58KOZH M 1) 24 M 2 1% J7 Th0 , B 1 CARZ AME B i & 2 K1
CAR-THHH L T A A ik A 2 BRI CAR- T , an st 9 Fridk -

[0058] P& 2174 X CDS8KOH fd (1) 441 A DX 7~ FE JiC 7 T, B 1 CARZ ARk B ik & 2 K1)
CAR-TA AL T A B A k& 2 IR CAR-TAH M , an st 19 BT ik o 7E AN /N R, Hh [R] 1 2% 0
53 N AEATAECD58 Na lm6 #E A1 (1 175 5L T 40 AR IR 3R, T A5 3 () 4% TE i R R IE A7 AT
CD58 Nalm6#EAH L (“N6 CD58K0”) M L I HIZRIE o 7 /2 B I Fh 8] 26 TR e, CARM e &5
J9m971-BBz+CD19-28tm-CD2 (“e 324K , #4)E4Am971-BBz-2A-CD19-28tm-CD2) FIm971-
BBz . /¢ B B /R AEASAEIECDSS 4T M 15 0 R %A M2 #Im971-BBz CAR-TEHMEMI TL-23K A 5
XA EZ #mI71-BBz+CD19-28tm-CD2M¥) KA . 7E 47 &l (IFN v 3R3X) 1, CAR (5 F17% A CD58) M
A &4 Am971-BBz+CD19-28tm-CD2 Gk H #4282 /Am971-BBz-2A-CD19-2tm-CD2) \m971-BBz+
CD19-8tm-CD2 (K [ # % /4Am971-BBz-2A-CD19-8tm-CD2) \m971-BBz+CD19-2tm-CD2 (K [ 4
@ 4Am971-BBz-2A-CD19-2tm-CD2) \m971-BBz+CD19-28m (X} H& , 3k F #4 E2 4&m971-BBz-2A-
CD19-28m-£& 1EF%) Am971-BBz (X I, oK F A AAmI71 - BBz - 2A- £ 1FF%) »

[0059] (&[22~ R F A A& (m971-BBz-2A-CD19-28tm-CD2) 7 4 g 25 14 7 1 L 79 o i =X,
MR R I LT, Gt 5 LOFTid

[0060]  [&]23 %% 7~ I A EAA (m971-BBz-2A-CD19-28tm-CD2) 7+ 2 i [l & J5C 77 T L 3
i X8 S A S 30 B A, G St 9 LO i i » ZE B AS/INE R, CARM A2 22 45 2m971-CD22 \m971 -
BB-CD2z F1m971-BBz-2A-CD19-28tm-CD2 . 75 AN 17 7F $E 8 21 i i) 75 00 0 A ML 42 214 i 1A
TR, 3T HAEAAFEAECDSSI L T ,m971-BB-CD2z ¥ A B vl & TL-2.

[0061] P& 24 S5 7R o A1 CARFIHER B 22 IR L ) AH ] 7 Ji (190 A [1) A2 11 45 P CAR - T 200 Jfa 75 41 A
B TR LG B = R 2 KA CAR - TR B I BE 4T, A St (9 1 1B idk .

[0062]  [&]25% 7 R A EAAmIT1 - BBz - 2A - HA22 - 28 tm- CD27E 4 il PX - it 5 T bt F i =X,
FRANYIMIT71-BB-CD2z R ILFE4F , WSt 5 L L ik o FEBE AP 3L T, CARM AR N e 25
m971-BB-CD2zF1m971-BBz-2A-HA22-28tm-CD2.,
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[0063] K26 o 5 A EALMIE 5 & T 45 W B IR I CD L9 XT Ji 4y 1 — e Rk 1) & 4t
m971-BBz CAR (CD22-4-1BBz+CD19-TM) #HLL , & A H5iRHICD19/ICD2M5 & 4% FCAR— 2 Kk
Him971-BBz CARKJ e zUCD2 CAR T#HMMU (CD22-4-1BBz+CD19-CD2) &7~ Hi%t%FCD58K0O Nalm6
HOEEETNIL P G

[0064] K27 7R 5 iR HICD201 & A CD2M1 %244 (m971-BBz+CD20-28tm-CD2FIm971-BBz+
CD20-8tm-CD2) JLFRIEMI ) 3UCD22 CAR THHAEAE 4R K& XFCD58 KOHABHICAR TINAE
[0065] [ 285 7~ 5 I AHICD20 ] & 75 CD2) 5244 (CD19-BBz+CD20-28htm-CD2) FL 3R iX [
3CD19 CAR THHAEAE WS PR XFCD58 KOANMIICAR THHAEIHEE -

[0066]  [&]29 % 7~ e FCD19- 282 FIm971 - 8tm-CD2 - z RE W ¥R Pk %7 CD58 KO L f¥ICAR T
RE FE2ERFET X 3515 CD19BL.CD2.247T J5 ) 441 i 114 3 12k

[0067]  &30%E 7~ NCD19-BBz HICD20-28htm-CD2- z HE M8 ¥k Kkt #HCD58 KO4H M fICAR T
AR DD e FEAE R X H 2 BE ST 4nCD19 M) 20 B ) 3 12

[0068] P31 R [ A CD2ME 5 A& S HICD198KCD22 CARZN At 7% AR CD58 151 4k H- 4k 5 1%
357 2 BE T S5 CD 1 9K 4 o ) 3% 12k

[0069] K328 R#EA T CD2E 5 4% 5 (1) #E 1] CD20 1 CARRE % 7 AR CD5 8] $53 4 F1CD 191 $57
o, X HRAZCAR TAHBRST V5 1) G e b R 1) &5 ILATL I o

BASLHEA
[0070]  CD58 (LFA-3) 42 FE EEAEPT 5 2 338 41 g b I A0 RG22 11, BT IR e it 42 328 41 i
Bk E BEHM (F . Sanchez -Madrid%% A ,Proc Natl Acad Sci USA (1982) 79:7489-93) .B
ST P T2 B < B A2 4 L 2 B N LA P R IR ST UL 4T 4 T R AT 4 A
(A.M.KrenskyZ5 A\, J Immunol (1983) 131 (2) :611-16) .CD58451 4k 5k 5 A5 4 A N /& DLBCLIY]
AF TG R 2 (T.MenterZE A\ ,Front Oncol (2018) 8:54) .
[0071]  CD2 (LFA-2) J& 7E T4 i AR SR A 41 b R B A0 M kG B &5 1 . 72 5 CD581E#: 5
CD27ETHH M A 78 4 L il i K] T (P.Selvaraj% A ,Nature (1987)326:400-03;
T.A.Springer,Nature (1990) 346:425-34) , ¥ hn4H X ¥ r=4 (B.E.BiererZ N ,J Exp
Med (1988) 168:1145-56) Flii %% %A (V.A.Boussiotis® A ,J Exp Med (1994) 180:1665-
73) .
[0072] WA SRR, AR A FF SCA 7R 24 CAR - TS 5 5K BE Y6 7 Ik B 98 W DLBCL AN L Ath B4H A
Io EE A B 1 PR AN, — A TR DR T R 2 PR 20 P CDB8 I 453 2K ik /b 5 5 AR o HE P R A
H AT FH T 3X Pl 2 B CAR - T2 A 357 43~ (<86 T 2 4 B CD5 8 1 328 LA SO A7 T J A SRR )
CAR-THH I ] N 5 12 CD2 . 8 ASFEAECD58 - CD2E S 4L S IGO0 T, CAR - THH ™ AE el /> B 1)
TL-2F0TEN v , S B0 1 A0 T 250 £ B PR AR
[0073]  ARAFF LA SR 3 K F T 98020 BT B CAR - T iR 2 55 1 CD 5 8 4 46 A8t 4 1) 7
5 B RS A D215 B A% SHICAR s e 2UCD215 5 4% Stk A B 3 W CARIF Ll s B3 R4
AE X
[0074]  BRIE LR HAMHBTE H, B REBOE “—A/—F (@) 7 “—A/—Fh (an) "
“BTIR” BLHEE HFR N o 5, ARG “—Fh AN AL FE — PR AP A, B AR VR S AL
H A AR/ BB SRBLFE AT A I L B ATE: “A7 9B “ABB” BA K “AFIB
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[0075]  FEFRAIL T — REVENT , N ER AR & B EE , 2R IR A 55+ (BRIE LR X
FANE R ) S B 6 PR S TR PR 2 18] B S AT AR FL A R 3 1) BRI A R A P9 £
HH T 25 80 56 TE AR A T SCAR 2 P o 3K 2 B /)y ] 4 BR R BIR A DAk S b A B, 355 7 B /)
Ta I 2 N, H AR 55 CE AR A T SCARZ 9, IR TR IR (%) 3 L A A AT i 170 HE B 1) B o
2R R B Y R A G — AN B A SRR IS S HERR AR A 455 ) SRR P AT — AN B AN S FE R
FEIEARNTF A

[0076]  SKF AL E MR AL R 7 A1 “E R T HIF — M EH bk (%) 7 8% [ I
PE” Bl 8 SONTE S FEAT AR AR 7 BURAE P B A — PR — 302 LU X R 51 Ja i3 17 31 v 5 B
EU 32 1) 22 K R 1 25 TR e 22 AL TR (A% R R SR TR TR 2 1 1 o L o FH T e R R P 91 A —
P T 43 B Ee 3 Ry DUAE A ok mT SRAS 7 41 b 3t SR LRE P AL TGN - 23K S8 . ALTGN - 25 411
Fe BT LR P I RS T 5 B P SR — S TR AR B R [X 2055911 55 [F i R 3k A5, AR
= [ BRAUVE M5 TXUS 10087 R vE M. A 2 BEALTGN - 258 7 DL AE UN T X484 2R 48 N %072 UNTX
V4.0D A BT 7 AL S B FHALTON- 28 7 L, HF HAE .

[0077]  SRF ALY B FIR IR SR R 7 4 1) “F— PR E 4 b (%) " #E SUNTE S FEATfA]
PR s BURAE A 2 B[R] — PRI — 304 LU P 51 i g3 7 41 v 5 BT b B 22 K b 1 S 2 R
S F) AL IR B R FE BR TR FE 1 1 43 L o P T o 2 R 3 471 [R) — 14 5 0 L 17 Tl xef ] DA ik
DA RAF B 7 I BT E AR FFALTGN - 2R 5230 . ALTGN - 2 /3 A1) B A LA 7 (R AR A
Al 5 H P SOR — AR S B URE X 20559 3 B IR LRI 3RAR , FLAE 36 B WL -5 TXU510087
UM AT R IEALTON - 275 5 AZEUNT X5 AFE R Ge 4n B UNIX V4. 0D B4 F . T P A1 EL B 2
I HALTIGN-2F2 7 i &, 3 AR

[0078]  ASCA T 11 BT Vi BBl 8 v o A AFT LR A AT RE 1 VG R H Va4 A AT AR 31
HH 110 6 R R AT LA DA R D 7 2 3 A 1) 90 R 5 LA 43 A ) Y6 L 8 o A R 8 D AR SR 1) — 0y
I W2 B S AN EAERR ST, A SO R R A
WHEAES D RN T =02 — =02 — M E =02 — % A mARSIRE AR N 7
WA, a0 k™ BT VR VONTT TR S RS B S 28 0 e o B K B
J&i AT CA G g A an B B i v 1 Y RV B o f S A AT R RN G BRI, Y R AL A
AN BB 03 o IR B, B a0, A -3 I A2 4R B 1 283 i I 2 R, BB 1-5
AN HE B 1.2, 3 405N i 1 4H A5 4%

[0079] N 1 i, g BH AL D0 AE SR SISt 7 8 1) b SO IR B A A T SR ) R LSRR AIE
AT DATE SRS Sl 77 S 2 A Bt o A I, S 187 v RS AR B AN S it 7 R 1) bR SO IR ) A
AN TE ST S FPRFAE IE TT LA 43 1 sl LT AR & 3@ 1 T A 324t o J8 T A A TF SCAR I it 77
S BT A 2H A R UM 55 78 AR 28 T SO A I HLAE AR SR A T iR AN R — P & 35 5
L FTEE B 8 F— A MR Ah , B FR St T R KB R T T A WA TR S5 R A A
TS AR A 3 HAE AR SCH A T W 5] B A R — P A5 1Y) 7 266 359 S fhth R B iff b A A SO
ANFF—HE.

[0080]  GnASCRTH , 570 “Ya 7 A R 8 VAT A SR & R AR BB A (1 VR 9T
B AR PR AR IR T 2 AL, BAE IR B AR /M 5 1% 5 0 B S AR 5 A — R R 22 R IR Y B B K
o VRYT A AR 252 4 B a5 A YR T A A 1 — B IR YT R, AR T B
JEE 7 TR LAY 25 AL o AR TE VAT B AR AT DA 55 S50 s B A 1) B R vk DR
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TR A 92 T 8 X E R B DAL B o 5y — Bl T SRR T DAL ) B R AR I 2
JE MR BRI  TI7 BB 56 1) — Pl 22 P bR &2, oA n] AR R Y897 3 20E” - FEIR
(1) YR 4R — il 22 P bR 1 71 B R B0 2 1Y) P I Bl — o B 22 M AR ) Y B - 2L S )
vl E (BFE BT A ME”) MR TIRIT I H 8, FF B ARG AR N 548 2 ke
AKeHfaE (WA, Lieberman, Pharmaceutical Dosage Forms (381-3%:,2010) ;L1oyd,
The Art,Science and Technology of Pharmaceutical Compounding (2016) ;Pickar,
Dosage Calculations (2012) ;A ftRemington:The Science and Practice of Pharmacy,
22k, 2012, GennaroZf , Lippincott,Williams&Wilkins) o
(00811 yof Ji5 448 B A o v 6, i e o AFH DL 200 R ) AN 52 10 75 1) 3 B A KON R AR 1) 35 A o 1 i
FEVEREAG 2 5 W AL AT HLEI A% 2%, I H el ge A IE U RIA RN E D (BFEREH H
AR R B R B B AR IE VR R AR UL TR T IEH KPR EA
JRIEIK ) «CD58 ik FE S 58 1 55 i 2 e v 1 CDB 8k ik b B A7 7E B H 7 CDE8 LA R AR
T A GRIK )i B2 S5 1 P 0
[0082] B Ay ik 5 1 B 14 e 1 /60, 5 B O 13 0t o AN bR EXL 98T, dn S M bk B2 B 40 P 4% (9 ot s
(ALL) 1% 14 95k B 40 A 14 13 195 (CLL) B AR )9k 20 40 AR 14 11 10996 i 4 B 28 R4 AR 2 19 i
I ~ B4 A 3 1975 < RIS 14 K BAN Ak E2 988 (DLBCL) < JiE 8 MR VbR E2 983 « 1 2% DX bk 2 989 L = 41 B bk
E2 98 AT 2 AR P AR L R MAL TR 98 AR I B Bk B 3 AR AVRFAE7E 1Bl R 40 i 2 AR K )
HoA RS o
[0083] A 57 Hl Uik & PR 52 A& (CAR) FITYH M A2 44 (TCR) 8 % £ & M AP i 45 & 45 44
S5, 5 B 3 ) SRR S 24 4 B 1 S L T B A 5 A% = 6 ) 9 CARGE S IEAE B R 45 &
G5 Ko AN 5 B 235 ey A ) FL A T B 1 G A e, FL I B BB A5 A 3 AR ST L i B A3
A A5 R AE AT L — AN A X
[0084]  CARZE ML H 4 4 5 LA B H BE ST (8RR 45 A 45 1B 245 77)) 5 AR e b ] B 1 25
P30 5 A2 Ml 5 1B 65 A 3 5 DL % B RS 5 A 3 45 R 38 %) 1 SRR RSB 48 g 38 51 , B L
CD19 scFvitJ5 &5 & 45 Ky 8 . CD8 s i 45 Ab da (FL ] B4 MU AN BE X)) 4 - 1BBIL Jal &b #4315
ANCDIC I 45 4R 1 CAR I 271 ACD19-8tm-41BBz o 2638 & F 45 Mg I A5 0 N, B AT
PRyt — 2455 , 115 B A CD2815 B 45 #4384 - I BBZE: A IJ A CD3 L3I 45 14 485 1) CAR ] LA
AR5 HCD19-28tm-28BBz o i L8 1 i 1 1k 45 W% 1255 52 225 ) S 1) 44 Pk ok it — B 4 5, 491
CD19-28BBz . i WL I /& Fift th 45 5 B0 I 45 5 A ) A 2 AR S 2 451 Bm9 7 1 A
FECD22, X KPR LS & G5 EmI 7T scFv,

B.CD2 CAR
[0085] AN TFSCASHICD2 CAREL & i S 45 6 45 M 33K [ o 1~ &5 AL 43 195 4 ) S8 P L i 15
G AL LRI TR M TUE T % A IS CD215 S 4% T (LI 45w, 28 — )i
F3ek (B CD2841) FHIBE 25 4 38 U CD3 LI 45 KA 38 o A A FF SCAS ) CD2CAR A] B f i b5 At
CARZH & FHT-CAR-THH I . 7E—LE 5Lt 77 S , AN FF SUA I CD2CART] LA S5k & 22 B AN/ Bl d%
BRI TYH 52 44 (TCR) 2H-5 1 H o AE— S8 St 7 S8, I 4 FE R TCRIG 9B CD2ME 4% 3 o AE —
BESiE 7 R, AN T SCARRICD2 CARA] LA — ik 22 i 5 Sy 97 4 A48 T, B 3 ok
(a7 R an g R s BT IR 45 6 7 B, BT LA me 8 T e A A B b 1) e o e M B R T S
R ARCD2[ 73 F (it I 43 WA IR BR THI ZR IR ) o WA ST IR , A AT SCAFICD2 CAR{H 5
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CAR - TEH AN KA T S A1 Hfa [ CD58FR % , H HL v LAt — D 38 INCAR - THH M 1) 16 97 v Pk
[0086] 7Lt 7 R, iR CARAE 2 —4RCAR. 7E —$E St 77 S8 v , Bk CARAZ 2 — AR
CAR. £ —2E STt J7 S, PR CARZ 5 —ARCAR. 2 —RCARME % B A N 15 5 1% F 45 18,
H AL CD3z FeyRT B H A & TTAMP) B0E 45 A 33U N 15 546 T 45 R 38, DL SR AL T4H i I
155 o 55 —AXCARIE AL & IL IS 5 4% T A5 A 38 (114, Sk 151 1A Y05 1A T4 o o 93 s A ) 36 )
WS 5L S S5/, inCD28.4- 1BBEKICOS) » &5 = RCART] DAL B & A EGAMIVT IS 45 A3 26
— LIS 5% T S5 MR ZE — ILRIEUE 5 1% S a5 M.

L. PR & g i
[0087] P IRPT iR 45 A 25 M3k nT LA A2 DL R 9% 1 5% R0 ) FRE Sk 5 B e B0 D &5 6 AT A
T, 3 BB GRS BUARATAE Y, Bl scPy | L5 MBI (sdAb) JFab’ Ji BE. (Fab’) ,Jy
B GORPUR U PL RS . v B AR HL , AT IR 470 S5 &5 & 45 /48 n] DL R S 1 465 2 B 0 DR 1) 52 A
B AR B BT IR YU 45 6 25 R 3amT DL B B A BlIA) 42 (0 an , adad A4~ Bl 2 A 25 6 T 45
IRIAEIEIN G5 &) IER RS2 AR R 4, W Frid
[0088] LI —PUIR LA G TR 4 AU R 8 R B R 2 R E
I 20 fe IR 200 PR AR AE T A A A Cff J5E) 200 M (D SRR o MR 0 Do A R 40 e 7 2
G G P I R S A2 T M A T 1 e 98 B 25 (1) B 1 oo (R B, T 465 6 50 0 mT 2 TR T
) e R PR AR 8 S ORI % o IR B R A0 FE , 9 A AE AN PR T, P 2 I o 9o AH DG L i e R
(CEA) \B- NZEBIEAR M i IR B (AFP) AR 25 /e M AFP BRI 3R 25 5 WRAGE- 1
MN-CA IX. A i i 4% 55 i \RULRU2 (AS) 32 JE B8 EE smut HSP70-2.M-CSF, i 71 i 45
SR (PSA) JPAPNY-ESO-1.LAGE-1a.p53.prostein.PSMAHER2 . A= 17 2 Al ki g  1if 41
Jiges IR Bt )5 - 1 (PCTA- 1) \MAGE JELF2M. A P 4 i i 14 2 1 I PG 2 B2 CD22 il B =
A K A7 (IGF) -1.IGF-11.IGF-I%%44&.GD2.GD3.B7-H3.GPC2.L1CAM.EGFRANA] Kz 2%,
[0089] B ik JifyRg it JiR 1 v DA FifRa e S ME e iR (TSA) BRI AH DG T it (TAA) o TSASE i g
RO Y, 3T ELAEAAR N oAt 20 i B ASTEAE  TAAAS 2 Bbd 40 B P s A 10, 3F BLEEANRE I &
SR S 2 52 IR A 64 N B AE— S8 IR 5 4 B3R IE . IR PR B R IE mT LIRS
T P8 R R W SLBUR 0 251F F R AE S TAART BE R 7RG LK B WA 7E )% R A EIE A
TCiF RN 7R TE 5 A b 2R IA P B AT B AR 7E IR H 40 A DK P AR 2 7R
JiRa 24 b DA B i 1 KPR IA B B
[0090]  TSAFHTAAM) ¥ ELFEARAPR T 0 AL HL R , WIMART-1/MelanA (MART-1) \gp100 (Pmel
17) & S BRI  TRP- 1 TRP - 280 Igd 45 7 14 22 3% R 05 (WIMAGE - 1 \MAGE - 3. BAGEGAGE- 1,
GAGE-2.p15) ; i RIAFIME AR , ICEA ; Job 3R 14 9 25 D] ARV I 11 iy 171 skl 2= AT, Wip53
Ras HER-2; HH Je tufhk &y fr 7 A= 19 SRR g 470 )5, 4BCR-ABLE2A-PRLH4-RET. IGH-IGK.
MYL-RAR; BA J2 9 #5905 » ANEBYH BB JREBVART N FL Sk 8099 55 (HPV) HUEREG FNET o JoAth K 1) 2
THE A PR A FETSP-180  MAGE-4 \MAGE-5 .MAGE-6 \RAGE \NY-ESO-1.p185erbB2.
p180erbB-3.c-met.nm-23H1 PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-i%
FEH .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. F 5 4 .B-HCG.BCA225 . BTAA.
CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.G250.Ga733/EpCAM.
HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K .NY-C0O-1.RCAS1.SDCCAG16.TA-90.TAAL6.
TAG72.TLPFITPS , 7E— L5t 77 S+ , BT id B4 i /£ CD19.CD20,CD22 \ROR1 Y GD2 o 7 — L& 51
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Jiti 77 Ze b, B B4 R CD19 . CD208].CD22 ., 7 — NS it 5 B b, BT iR BEHT S CD19 A — A
ST, Bk T JE A2 CD22,
(00911 HUAAR AT AW 7E FLEC AR &5 A AL 7 T SR T PuaR i 4+, 3 AT gk i
i .duobodies I . = PR B HiA F (ab”) 2/ Bx JFab Fr BX BB ] AR Fr X (scFv) JH
SERPIRFUR (sdAb) S HTBE F By . 2 W AFIIND . L. Porter® A N Engl J Med (2011) 365 (8) :
725-33 (scFv) sE.L.Smith% A\ ,Mol Ther (2018) 26 (6) : 1447-56 (scFv) ;S.R.Banihashemi
2\ ,Iran ] Basic Med Sci (2018) 21 (5) :455-64 (CD194NK$i44K) ;F.RahbarizadehZs A\,
Adv Drug Deliv Rev (2019) 141:41-46 (sdAb) ;S.M.KipriyanovZE A ,Int J Cancer (1998)
77 (5) :763-72 GUFLAE) ;F.Le GallZ: A ,FEBS Lett (1999) 453 (1-2) :164-68 (=#Hifk) ;
M.A.Ghetief% A ,Blood (1994) 83 (5) :1329-36 (F (ab”) ) s FIM.A.Ghetie%¥ A\ ,Clin Cancer
Res (1999) 5 (12) :3920-27 (F (ab”) ,MFab”) o FUART AWt A] Hhia 7 I HUAA il 2%, B anfEAS
BR -k ] 4% 5 F IR 7 ME AR I UK PR  duobody PR . =Pk B B F (ab”) A
Bt Fab Jv B HUBERT AR B (scFv) B A5 I8 (sdAb) ot m] DLASE R B 44 R H0R
TR ATAEY) (3 W AFIIIE . Romao%% N, Curr Pharm Des (2016) 22 (43) :6500-18) .
[0092] P iR &5 & &5 K38 mT DL HE 2 A0 ) 45 -5 g5 A8, L mT DUAH R BiAN ] o 451l
iR $70 55 &5 5 435 R 388 0T A 5 56 P e SR B A R] 0 i ) A R o B e e R OUURE R 1
(Fab’) o 225 S PEPL IR 45 45 45 A 38 ] DA INCAR IV BURE , 91 an i@ ik o VP CAREU 22 Al JiR
I H R [
[0093] W[ B ARHL, BTk BU R 45 & 4 A48 ] 57 F-CARI AR 56 7 R 1A, FF il AR A A
TEH 5455 4 an, FTiRCARTI M AR 73 v] LLALE e 7 M 45 A 0 i — AN L, L & T
PR 4 & g5 I (AT RPTR S5 & S IR PR 455) 9140, Bk CAR M4 h 45 #4380 7] LA AL
THER SR AR, ML PR 45 & S5t I8 AR R AL o AT & AR, BT iR CARME #h 25 #4y 48 v]
AL WML BT 4 B S5 R R e P ) B BB AT AR X P43 O P R A A
G5 R 3 A CARME 73 AN AT RE 0% o 28 52 4R 1 It BR e S MR AN B 2 2 AR . 2 L9
N.G.MinutoloZ A\ ,Front Oncol (2019)9:176,

2 . 5 R fe) g
[0094] {25 158 45 A 380 FH T4 52 A 1) B 9 285 Ry 0 (e SR 285 6 5 ) S8R 1] B 1 &6 44 480 5 i I
SERIBOERE 18, BE NS AECAR R AT AR FH A AT AT 5 8 5 A 80 mT FH T AR A STAR ) 2 A R0 v
rhr 5 IS 4k e m) DA AL 451 B R PR T, CD3 &% (CD3E) .CD28.CD2.CD4.0X40.4-1BB
(CD137) FcERT y L ICOS (CD278) < ILRB (CD122) . IL-2RG (CD132) -CTLA-4.PD-18LCD40] 5 5
SEAR I A B 2, B E IR RE B B8 A5 A I R A MBS R 5 A A E0E T B R
ek &5 & S 1 T oS T PRI B P9 5 5 10 &5 R . 8 i FH BT CD3C G A 485 A 3/ s
SERE I, AH AT DU FH At aiMy D88 o 7 — AN SIETiti 77 22, ik 5 i 46 ) el A& >k H CD3E. CD2,
CD8ELCD28 1) 15 I 45 F 3 o 75 — AN STt 77 S, P 3k 1155 JE 46 ) 488305 >k H CD2 B CD28 ) 5 5
GER I AE — B S T R, T IR 5 R 45 #4358 5 CD3L . CD28 . CD2.CD4 . 0X40.4- 1BB (CD137) .
FcERT y .ICOS (CD278) \ILRB (CD122) IL-2RG (CD132) BRCD40HE i 4% #3e B A5 £170.75.80
85.90.92.93.94.95.96.97.98.995 21100 % K= 41|[F] — 1 .

3. [AJ K& 45 A 43
[0095]  ¥E—LLsTiti 7 9, iR CARIE— 3060 5 g 41 8] B 7~ &5 #a e, FL ] DAL R Bt 45 1)

29



CN 115698285 A ﬁﬁ HH :F; 17/42 71

358, o B 3 A R T A AN T I I 58 R B R 5 A 4 () ) R 2 BRI B X o B B 4 M A
B30 PR E TeGIE 3 (AnTgG1 AT gG4) L TgDCD28FICDSLE Myt . 7F — L8 S fiti 7 R v, TR 4k B
SER IR I B 22 K DX FR L 268 4 S M o B S5 A 38 mT R AR B B 22 IR A e o AR SIS RN
GOV AR, B S5 A0 30T DL B I AR i3E B iR 4 30 43 AR T IR R 0 5 o 1) B R S v R
U CARI BhRE o £ — BB St 7 & b , A CARYE M AT BEAS 75 B4 Bl 45 A 4 o 76 — BB S Jit 7 6
Hh BB R T A I B B 6 A S 1o B Bh e &G S (481 e o g B w7 e DA Ay ek
UK G5 30 )57 10 7 [R] BR 1)) SR A BECARVE P o £ — BB STt J7 22, BOBE 45 i U B e Bt
5458 A 380 S RN 4 R 3 ) 0
[0096] &3 A A5 itk 225 ) 438 1) A IR ] 4 451 €0, 45 Y 1 CD8a . CD28 . CTLA4.CD4.PD1. TgG1
PGKEL T gGA) ABLE  7F — LS 77 22 , Prads B0 &6 A 4 n] LA 45 3 N CD8a (JRFRCD8a) 43
T CD28%) 1 LA B A8 A N 3 [X e 2 44 52 M 77 1 $2 (1 S 0L D e (X0 A An] At 32 A 1) [X 3l o 72—
B S it 5 22, AR ST TR CAREL 2 Y5 ] CDS R B 455 A4y 338 1) 450 0k 6 M) 338 o 7 — L6 S i 7 52
R SC N I CAREL 5 i I CD28 B CD 288 Bl &5 Ha) dal I 45 245 My 3ol o 0 — LB Sl it 7 S8, 40
438 5CD8a . CD28 . CTLA4 . CD4 . PD1. 1gG1 . PGKEY 1 oG48 4k &5 )48 A5 £)70.75.80.85.90.
92.93.94.95.96.97.98.998k £ 100 % 7 5] [ —14: .
[0097] 7R —uEsija 5, (] B T 5 M dod B & 823k, iR Bk B S 7 TP 45 & 451
SR B B e 4 R AT ) — AN B 2 N4 N R IR IR R A o A — RS T B, iR Bk A
TP 4 A G5 RS T T AN B S5 A U o S b, o Sk () K B R/ B SR R A R
A IR ) o 7E — LSt R, A A1 B L300 R IR FR IR IE (F1UT,2.3.4.5.6.7.8.9.
10.11.12.13.14.15.16.17.18.19. 208 3 2 N R IE IRV IL) FAEA T = B EE Ik mT L AR
ek AR LS 7 b, rid Bk 5 2 /0 205.6.7.8.9.10.11.12.15.20.25.30.35.40+
4580502 FE IR o 7E — He St 77 Zo b, iR Sk B s AN it £9300.250.200, 150,140,130,
120.110.100.90.85.80.75.70.65.60.55.50.45.40. 3550302 JE B bk It o 7E — LL S it )5
Zerb, W DA B M) B 0 4 P AR i R 2 1k DA SO AR 7 Jir 45 5 435 A 3 i 4/ M e 4 )
A8 S (D B ) AR/ B2 5 S DA SE BRI 7% B CARYE P o 75— SE St 7 R , B bt Ji 45 & &5 1 3k
TRV 4 M e 5 R 355 A0 P B ) A/ BB 3 T AR A/ BRI A S 4 1 it B IR CAR T 23K 1)
Y THBCHR A — B85t 7 S, IR Bt J57 45 -6 G5 A0 SeORH AR 245 A 4R 0Lt ) B 1) A1/
Bz B T LAARAE RN /B Ak DL P= A2 CAR [ B 43 Th e T 3K o 75— L8 STt 7 S+, BT i fa 41 ]
R 45 M I 6 B T T GAR B 45 F9 I M T eG4 CH2 - CH3 45 #Y Ik (1) B LR 41
[0098]  mI # A Hh , (] B% &5 M3 n] LU= & i 2 K (1 B& 7, in A FEALFH1. (gly-gly-
ser)  (“GGS,”) 41| s H AR (SGG) |+ (GGGS) |+ (SGGG) (GSGGG) Z5 A IFIBG ¥, e HnAl LA
TELIZEZ15KVEE P (SEQ 1D NO:87-91) o & H 1) 22 Ak [8] B& T 45 #4804 7 LG R ARAF1E
(R 21, A 4 [ CD8a . TGt i) itk 45 A 4 o

4. MBS 51 T S5
[0099] W, ik M B 5 1% T 45 A s 75 B 2 52 R I 2 B VA0 22k 7 (TTAM) [ 0
GERE A, LA TR IR AN I U0 T M LR 0 SN o B R A A2 P SR 45 I 45 2R FIT IR B0 45 4
353 e 388 R H CD3E
[0100] A3 HF SCAS I CAREL 2 CD3C T 25 #4338  CD2 3L sl 485 Ay 3 — AN B 2 A T35
11 (K] - 7 A SRR 982 B 1k O B AR/ B 0 B R 20 PR R R ) S A e T
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P38 o 3K 28 5 A 3 )it Ay eomT DAY B SR B, 491 B 7 - 1 (CD80) \B7-2 (CD86) JCTLA-
4.PD-1.CD278.CD122.CD132.B7-H2.B7-H3.PD-L1.PD-L2.B7-H4.PDCD6.BTLA.41BB
(CD137) FcERI v .CD40L.4-1BBL.GITRBAFF.GITR-L.BAFF-R.HVEM.CD27 .LIGHT .CD27L.
0X40.0X40L.CD30.CD30L.TAC1.CD40.CD244 ,CD84 .BLAME.CD229.CRACC.CD2F-10.NTB-A+
CD48.SLAM (CD150) .CD58. ikarosCD53 . %&£ F a4 .CD82 . ¥ A 2a4B1.CDI0  #E & 2K a4 BT
CD96.LAG-3.CD160.LMIR.CRTAM.TCL1ADAP12;TIM-1.Dectin-1.TIM-4.TSLP.EphB6.TSLP-
RAHHLA-DR o FEAC A FFSUA ) SETit 7 S, FIT ik i 5215 -5 1% 5 45 /0 38060 15 CD3C I 45 A 338
TE— YU s 7 Revp, — /N L) 45 A 52 CD2 JL TR &5 M8 78 53 — AN S 7 Bevb, Frid g
Ji AT 5t 5 435 R A 7 CD 24 el 24 A SR 55 — ol 2 d ke, L vh ok 28 — L i A
AL 7 CD28 3L B 4 M 33 o AE — AN STt 7 S, i 55 — LB 4 ) el 75 4 1 BB 3k
SE A3 . CD28 L Tl 245 HA 3B AE AR ST T IR J7 VA 1) S B R 2 TR, FF HAE WA CDB8IE L
ANBEFR LIS  AE— Le STt 7 B, Frid S A IS S LR R B b — i 4- 1BB(E 5
& F 551038 CD2T15 ‘5 & R 45 138 . 0X4015 5 1% S 45 /48, CD285 T 1% F &5 #I .CD278(5 5
& F 4518, CDA015 5 1% T S5t 48 .CDAOLAE 5 & S &5 M3 to L LIE 2 145 5 4% T 45 H 33ak
HAF2H4 (Weinkove R.ZE AN ,Clin Transl Immunology.2019;8(5) :e1049) .
5. 7~ A A

[0101]  AAF AR 7R FIPECAR AT CLALFE AR T LA R H f4E—Fh:CD19-CD2-z (SEQ 1D
NO:12.41) .\CD19-CD2-BBz (SEQ ID NO:13.42) .CD19-BB-CD2z (SEQ ID NO:14.43) .CD19-
CD2-28z (SEQ ID NO:15.44) .m971-CD2z (SEQ ID NO:16.45) .m971-CD2-BBz (SEQ ID NO:
17.46) \m971-CD2-BB-CD2z (SEQ ID NO:18.47) .m971-CD2-28z (SEQ ID NO:19.48) .CD19-
28tm-CD2 (SEQ ID N0:20.49) .CD19-8tm-CD2 (SEQ ID NO:21.50) .CD19-2tm-CD2 (SEQ ID
N0:22.51) \m971-28tm-CD2 (SEQ ID N0:23.52) .m971-8tm-CD2 (SEQ ID NO:24.53) .HA22-
28tm-CD2 (SEQ ID N0:25.54) JHA22-8tm-CD2 (SEQ ID NO:26.55) \HA22-2tm-CD2 (SEQ ID
NO:27.56) .\CD20-28tm-CD2 (SEQ ID N0:28.57) .CD20-8tm-CD2 (SEQ ID NO:29.58) \m971-
BBz (SEQ ID NO:59.60) .m971-28z (SEQ ID NO:61.62) .CD19-28z (SEQ ID NO:63.64) .
CD19-BBz (SEQ ID NO:65.66) .m971-BBz-CD2 (SEQ ID NO:67.68) \m971-BBz-2A-CD19-
CD28tm-CD2 (SEQ ID NO:71.72) \m971-BBz-2A-CD19-CD8tm-CD2 (SEQ ID NO:73.74) \m971-
BBz-2A-CD19-CD2tm-CD2 (SEQ ID NO:75.76) .m971-BBz-2A-HA22-CD28tm-CD2 (SEQ ID NO:
81.82) \m971-BBz-2A-HA22-CD8tm-CD2 (SEQ ID NO:83.84) .m971-BBz-2A-HA22-2tm-CD2
(SEQ ID NO:85.86) .CD19-8htm-CD2-z (SEQ ID NO:92.114) .CD19-8htm-CD2-BB-z (SEQ ID
N0:93.115) .CD19-8htm-BB-CD2-z (SEQ ID NO:94.116) .CD19-8htm-CD2-28-z (SEQ ID NO:
95.117) .CD19-28htm-CD2-7z (SEQ ID NO:96.118) .m971-8htm-CD2-z (SEQ ID N0:97.119) .
m971-8htm-CD2-BB-z (SEQ ID N0:98.120) .m971-8htm-BB-CD2-7z (SEQ ID N0:99.121) .
m971-8htm-CD2-28-z (SEQ ID NO:100.122) .CD19-28htm-CD2 (SEQ ID N0O:101.123) .CD19-
8htm-CD2 (SEQ ID NO:102.124) .CD19-2htm-CD2 (SEQ ID NO:103.125) \m971-28htm-CD2
(SEQ ID NO:104.126) \m971-8htm-CD2 (SEQ ID NO:105.127) \HA22-28htm-CD2 (SEQ 1D
N0:106.128) JHA22-8htm-CD2 (SEQ ID NO:107.129) \HA22-2htm-CD2 (SEQ ID NO:108.
130) .CD20-1gG1long-28htm-CD2 (SEQ ID NO:109.131) .CD20-1gG11long-8htm-CD2 (SEQ 1D
N0:110.132) .CD20-1gG1llong-28htm-CD2-7z (SEQ ID NO:111.133) 8,CD20-1gG1llong-8htm-
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CD2-z (SEQ ID NO:112.134) .
[0102]  #E—SLsji 7 B, AN T CARRICART LA E 51k B UL FRIFHIE /D 2470% 2
80% 2190 % £191 % £192 % 2193 % £194 % £195% 2196 % 2197 % 2198 %  £199 % Bk
23100 % AH [E] [ 28 52 188 7 1 A% EF B2 971 : CD19-CD2-z (SEQ ID NO:12.41) .CD19-CD2-BBz
(SEQ ID NO:13.42) .CD19-BB-CD2z (SEQ ID NO:14.43) .CD19-CD2-28z (SEQ ID NO:15.
44) .m971-CD2z (SEQ ID NO:16.45) .m971-CD2-BBz (SEQ ID NO:17.46) .m971-CD2-BB-CD2z
(SEQ ID NO:18.47) .m971-CD2-28z (SEQ ID NO:19.48) .CD19-28tm-CD2 (SEQ ID NO:20.
49) .CD19-8tm-CD2 (SEQ ID NO:21.50) .CD19-2tm-CD2 (SEQ ID NO:22.51) \m971-28tm-CD2
(SEQ ID NO:23.52) .m971-8tm-CD2 (SEQ ID NO:24.53) .HA22-28tm-CD2 (SEQ ID NO:25.
54) \HA22-8tm-CD2 (SEQ ID NO:26.55) HA22-2tm-CD2 (SEQ ID NO:27.56) .CD20-28tm-CD2
(SEQ ID NO:28.57) .CD20-8tm-CD2 (SEQ ID N0:29.58) .m971-BBz (SEQ ID NO:59.60) .
m971-28z (SEQ ID NO:61.62) .CD19-28z (SEQ ID NO:63.64) .CD19-BBz (SEQ ID NO:65.
66) \m971-BBz-CD2 (SEQ ID NO:67.68) .m971-BBz-2A-CD19-CD28tm-CD2 (SEQ ID NO:71.
72) \m971-BBz-2A-CD19-CD8tm-CD2 (SEQ ID NO:73.74) .m971-BBz-2A-CD19-CD2tm-CD2
(SEQ ID NO:75.76) \m971-BBz-2A-HA22-CD28tm-CD2 (SEQ ID NO:81.82) .m971-BBz-2A-
HA22-CD8tm-CD2 (SEQ ID NO:83.84) .m971-BBz-2A-HA22-2tm-CD2 (SEQ ID NO:85.86) .
CD19-8htm-CD2-z (SEQ ID N0:92.114) .CD19-8htm-CD2-BB-z (SEQ ID N0O:93.115) .CD19-
8htm-BB-CD2-z (SEQ ID N0:94.116) .CD19-8htm-CD2-28-7z (SEQ ID N0:95.117) .CD19-
28htm-CD2-z (SEQ ID N0:96.118) .m971-8htm-CD2-z (SEQ ID N0O:97.119) .m971-8htm-
CD2-BB-z (SEQ ID N0:98.120) \m971-8htm-BB-CD2-7z (SEQ ID N0:99.121) .m971-8htm-
CD2-28-z (SEQ ID N0:100.122) .CD19-28htm-CD2 (SEQ ID NO:101.123) .CD19-8htm-CD2
(SEQ ID NO:102.124) .CD19-2htm-CD2 (SEQ ID NO:103.125) .m971-28htm-CD2 (SEQ ID
NO:104.126) .m971-8htm-CD2 (SEQ ID NO:105.127) \HA22-28htm-CD2 (SEQ ID NO:106.
128) \HA22-8htm-CD2 (SEQ ID NO:107.129) \HA22-2htm-CD2 (SEQ ID NO:108.130) .CD20-
IgGllong-28htm-CD2 (SEQ ID NO:109.131) .CD20-IgGllong-8htm-CD2 (SEQ ID NO:110.
132) .CD20-1gGllong-28htm-CD2-z (SEQ ID NO:111.133) 8{CD20-1gG1llong-8htm-CD2-z
(SEQ ID NO:112.134) .

C.HI&Z Mk
[0103]  ARAFF AR — 7 & fECAR-TYT 2 5 CAR— 2 i AN/ 8l 5 % FE R TCRZAH &
155 IR A 22 K o A A T STAR ) ik A 22 IR AN A S 281 C oA S £, 75 70 i & 5 485 R0 3 A 32 1) T
R 25 R 33 5 FE 25 R I AN I S5 15 5 A% S & A3, Fob i B A 5% S 45 i I 5 CD215
T AT QL) S, H B CDICHIE 46 148 IX 2L ik A 2 IKE A I AACD2(E 5% =
A, FF H 5 CARBIAN A Z A AE T B A T8k Z B80S S5 A 35, 451 anCD3C I 25 M 38 B 5 (R 40 o IR
I, EATA B EBOE TN , 171 2 A ACARK 52 44
[0104]  Frid$ilii 45 & s fidk o] Lk B Fal i )7 45 6 S5 A 3 A AN B IR S840 iR B AT ] HAth
BB EERR . & & R AR R 2 R i B R IR P, IF AN TR B B A IR e 5 1 B 5 B
SO, R HR & 2 IKAE 5 A CAR BT AH A 52 A B0 1 17 O T AN i K 6 9% A 30 < SR v A
FH et Je o Jre 1 BP9 A DA D ik 22 TR BEAR mT DA 85 TR A 4 X B80S 200 o ) A S 12k 5 il
JETECARFHIR & 2 KB A A FFEHUR G DL T o
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[0105]  PF iR CARMIFT ik R & 22 BRI R 45 & G M3 (43 70l 9 36— PR 45 & 45 M IR 2 — 40
JiR 25 235 135 AT DL AR m) AH B B R L AS 8] B R B [F] Bt R AN [F] R s o A2 — AN SRt T b
TR 2 — 0 J5 45 A 25 W3RN BT i 28 — e JiR 285 6 465 A 3808 ) AN [R) (R B i o 7 — AN S il &
o, BT IR 5 — e S5 4 A 4 A R BT B 0 i &5 6 5 A SRR 1) AN TR B B R o FE — AN SE it
FE IR S — PR A 45 R ORI I IR 5 0 i A B 5 A B [ A [F) e SR AN [R) R A6« A
— AN T S BT B — B iR 45 B S5 H 3N CD1 9B CD22 B A s Sk o 72— NS il 5 B
ik 55 — LR 455 S5 0 CD22 8 CD 19 A R 7

[0106] i Bl , k& 22 IR LR 45 & 45 M 38mT DL 2 4 e eI, IF Bk & 2 IKMICARTT
DAL ) 22 AN AN [A] 1) B30 20 B B IR R

[0107]  {ik & 22 Ik i85 S o g 3k m] DAL b 0 AT o] 1225 i 5 # 3k , G4 (AN PR -F-CD3 ¢4 (CD3
€) .CD2.CD28.0X40.4-1BB (CD137) \FcERI y .1COS (CD278) - ILRB (CD122) \IL-2RG (CD132) .
CTLA-4.PD- 18{.CDA0 ) {25 5 45 A4 455 1) 2 ¥ B0 43 o A N WL 5% 381 B A5 AH () 95 s 435 g 3 ) 748 o
AN ) B2 AR 5 B0 T 1 T R BB AR o [T UL, BT IR CAR AT BT 388 R 4 22 Ok T A e 36 AN [R]85 S 45 4
o AE— AN ST T S, P 95 R 5 A4 482 oK [ CD3C . CD2 . CD8 B.CD28 1] 1#5 i 45 A4 45, o £ — A
ST R, P s I 4 R e ke 19 CD2BR.CD28 ) 5 B 45 A 48 o E — N St 7 R, ik i
JEE 25 Ry 3872 R CD28I) 5 i 25 ) 338 o £ — LU St 77 S+, ik CARIP) 25 JIsE 465 Ry Sl A ik 5 22 JIK
(1) %5 JEE 235 A 3 AN [

[0108] 1 b AT il , Bt fik A5 22 KI5 Ti] B 7~ &5 A 3l R/ B304 7 45 R 3k o 7 — A S i
07 S BT W 2 ik A 5 CDB R B 45 My I s CD28 e 4 440 9 B CD A8 B 45 Wy o 7 — A 55
Tt 77 S, Frid ik & 22 IR AL 5 CD28 B 45 F 33.

[0109]  Prik itk & 2 KM B 5 1% 3 45 i S804 B0 & CD3 S 45 i 48, (H 2 /D5 CD2fE 5
& T S5 PSS 5 A A IR RT DLk — 28 B FR 1 CD2815 5 1% R 45 M8 AP F A1)
ILHNBAE T R LI AE— DL TT B, ik i & 2 IR {5 5 1% S 45 388 5 CD2.,
[E—/N LT BH, TRk & 2 K (5 5 1% 5 45 R 3B 5 CD2F4 - 1BB 7 — NS it 5 &
TR B 22 I 313 5 4% 5 45 4 3860, 2 CD2 F0X 40 o 7E — L8 52t 5 22 v, FT ok 3 o) i &5
P3RS B DL ) B b —Ff s 4- 1BBAE 545 T 45 M3 . CD2 715 5 4% T 45 #38 . 0X 4015 5 /£ F
SEt 38 CD285 5 1% F 45 M3k . CD2T8(5 5 1% T 45 M35 . CDA01E 5 1% T 45 #48 . CDAOL1E T 1%
S ML tol 1FEZAR(E T 4% T e AT 2H A& (Weinkove R.Z% A\ ,Clin Transl
Immunology.2019;8 (5) :e1049) .

[0110] sty S b, IR HU bR 45 & 4 Mt 5 H3E FSEQ 1D NO: 1.2, 3F14 1) 741
FE/LLAIT0% 2180% £4190% 2191 % £192% 2193 % Z194% 2195 % £196 % 2197 % 4]
98 %  £199 % B 27100 % [Fl Y5 i 2 I R 7 51 o 76— LL Sl 7 B, Tk BU R 45 & 45 Mk &
5EESEQ ID NO: 1.2 3H4f ¢ 5| B 2D 2A70% . 24180% 2190 % 2191 % 2192 % £
9396 \£994% £195% #4196 % 2197 % 2198 % 2999 % BL£1100 %6 AR A 1) AL R 7 51 o

[o111] fE— L8y S, ik Bs AR 45 B & 1538 I SEQ 1D NO: 5.6 FITH 41 2 4
70% 2180% 2190 % 2191 % 2192 % 2193 % 2194 % 2195 % 2196 % 197 %  £198% ¥
99% 8L 21100 %6 [F Y5 ) 28 FE R 7 41 o £ — L8 St 77 S8 b, T il i85 JEE 445 A 38 B, 5 5% H SEQ- 1D
NO: 5.6 FITH) 1) 2 /2970 % 2980 % 2190 % 2191 % . 2192 % 2193 % £194 % £195% &
96% 2197 % #4198 %  £199 % 5K £1100 % A [F] () & R - 51

33



CN 115698285 A ﬁﬁ HH :F; 21/42 T

[0112]  7F—Uesiiii &, BTk CD2(5 5/ S 45 M4 5SEQ 1D NO: 8 F 5 & /b4
70% 2180% 2190 % 2191 % 2192 % 2193 % 2194 % . £195%  £196 % 197 %  £198% ¥
99 % 5527100 % [FJH ) LR T 41 o £ — LSt 77 R , BTk CD215 5 4% S 45 80 7 5 SEQ
ID NO:8HIFHZ/DZIT0% Z180% 2190 % £191 % 2192 % 2193 %  £194 % . 2195 % . Z]
96% 2197 % #4198 %  £199 % 5K £1100 % A [F] (1 /R 7 51
[0113]  fE—LesLhti 7 i, ik LIS 516 S 45 A& 5% H SEQ ID NO: 101111
FHNEDZT0%  £180% £190% 4191 % £192% 24193 % £194% £195% £196 %
97 % #4198 % #4199 % 521100 %6 [R5 1 2 F R /7 41 o 7F — LSt 77 22, P LB s 5 1%
FEEMIHRA S 5% EHSEQ ID NO: LORILLEFF A 2 /2970 % 2180 % 2190 % 2191 % £
92% £193% 2194 % . £195% . £196 %  Z£197 % . £198 % . 4199 % BL £1100 % FHIF] ) 28 HE R P
1,
[0114] 7 —Susjifi 7 & vh , Bl oS 45 38 & 5 SEQ 1D NO: 9 FF 8 &/ 4170% (Z)
80% £190% 2191 % £192% 2193 % 4194 % 2195 % 4196 % 2197 %  £198% . £199 % B
29100 % [F] Y5 ) 2 L R 7 91 o 7E — S8 S 77 2, T 45 M 38l & 5 SEQ 1D NO: 9 41 &
DAIT0% 2180 % 2190 % Z191% 2192 % £193 % 24194 % 2195 % £196 % 2197 % Z)
98%  £199 % B £1100 % A1 [F] ff) Z FL FR T 41

D. T4 52 44
[0115] A FF SCARH—ANJ7 TH & AECAR - T ¥ HH 5 CAR— e e FH (1) 4% 2 K T4 g 5% {4k . TCR
AT DLE 2 i ) 2 B R B DL AT v T 2R B S, AE TN (ST E2 41 i) 7 2R i b R B
TCR, 7E L AN & I8 & 71 51 IR 9 5 B SU A A4 MHC) 43 T 45 & B PuJa .
[0116] T2 44 (TCR) & S Bk A K 7 — R IAMM R E S , 2 50 B T4
JR &5 A I T IS - TCRE A4 ] LA I TCRa/BEEMICDS v /8 /¢ /L I ZH B, ‘e A1 AT L i 7
I EAE 4G o 41 B VD] E1 40 BE % 7 £ AN [A] ) TCRa A TCRB%E , 7 H TCRaB S — A id &%
ML 45 A IR -MHCE AWk 4 5 0 R AR 1) o CD3 AT 38 1 3 i J53 22 F 1 4 38 32 AR B S R il v 32
J¥ (ITAM) A& 3 TCRf & 145 5, (H I A B S SR R0 . ITAME & 6 B 2 B 1 7 51
(YXXL/T) FyHBRE S, FE HCD3 v /6/e 554 H &A — NI TAM, M CD3CHE & A =4~ /E ATCREE
A gs F, TTAMBEER (L nT B 2R A B = R (PTK) % S, H Ao v HAth 208 4 7 5 TCRE &9
FHEAEH
[0117] 7 —SBSZjifi /7 & A, TORAZ 58 B ol 4 K TCR, (45 L aBIE AL v ST TCR . £ — £
ST 25, TCRAE B AARTCR (dTCR) o 7 — 4L 52 77 22+, TCRAZ FREETCR (scTCR) o fE—LE5K
Jiti 77 ZE A, TR TCRAZ X B I L iR 45 650 29 » Ho /b T 4 K TCRIEL 5 7EMHC /- H 45 6 145 2 IR
SEL, WSMHC- BB S & AE— S iE UL, TCRIGPTR &5 &3 70 8 F BOT AN & A &K
B TR TCRIN 45 A ME 45 M) — 8 0 (2 VIR 8 25 & 15 S8 B8 TCR&S & 1 Ik R A (WMHC - Ik
HEW) AL —EAFI T, PUIR 45 G505 & A TCRI AT A4S 25 #y48 (WITCR ) v] AF a5 A1 0] A2 B
) , & LE R T 55 EMHC- IKR &4 & 1045 &40 f . 8% , TCRIW Al 285 & = 5%
JK MHCAH / BMHC - IR B2 A 0 AR S i EL AR 5 X
[0118]  7F—LLsijifi 7y S, TCR W] & A5 i i &5 Mk 1 s &8 Al R / o D o 8 » 7 — s
Jiti 77 ZEHh , TCRIA &F 2% BE AT DL R —/NNR i B P2 BR AR AT AR S5 A 38— A e Bk 1 1E E
SRR I, 1 L IX RS - C A Uity R B TR o 7E — B85 7 Bh L, TCRE 2 54 S E 5 H 31
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CO3EZ AWML H R4 & o

[0119]  FE—Hesujii 7 £, TCRE& A — AN AME & 45 M3 . 491 4, 45 58 TCREE (91l , o
BRBHE) 1 B ANH 4 AT S P e B BR AR A RE 2 A3, 4 48 T 4T B LA R AR 4 g3k (1
VaslVB) A 52 45 #4935k (140, CamlCB) » 9 i, 75— L5 00 R, B 9 2% FE R ) TCR 1) i 47158
a3 Er A6 A MR i 1 5 425 ) 3 AR A A B0z vy m AR 5 A 3, P ] AR 45 M3 % B A CDR.
TCRP) 18 78 45 K38 nT DA & 5 R 42 7 51, o rp e I S IR TR 8 1 s — i 5, AT S 422 TCR I 79
2k Bl o 7E— LS 77 R, TCR AT LAFE o FIBEE Fp i B — A v B S AN 2 IR R IR Tk 2 , i
PR TCRAEE 8 G5 M3 & A A i

[0120]  7F—#eSzjfiJg 22, TCRAZ B8 4ATCR (ATCR) o 7 — 68Tt )7 b, dTCR S B i — £
Jo G A X6 97 T TCRagE iT AR [X 7 81 (14 5 71 45 565 BT TCRa 18 5 X W A0 5 #1115 41 BFIN K B
RilE) FEE — 2 Ik (LA X R T TCRBEE AT AR [X JF 41 (14 5 #1555 B T TCRB4E 18 7 X M 4h 7 %71
[ B FINA S Rl FTiR 56— 2 BAFTIA 55 — 2 Mol iR B . 78— st 7 v,
FIT i B m] DA R — SEARTCRaBIE 2 A7 75 1) R AR B (] i o 75— LE St 7 B oh , BTk %
6] —BREEAAFAE T RIRTCRA o 4, 75— st 77 2 rb, W LU — Al 2 AL IR R B
dTCRZ KX R 1E JE X J A1 5 Bl e o 7 — S8 52t 7 S8+, dTCR ] LA B R AR i bt Al — A~ 5
ZANER SR R AE— St 77 R b, dTCR AT 2745 6 I 51| LU A 58 28 o 7F — e St 7 52
H, dTCRAJ & TCRa%k , BTl TCRa B 2 ] AR a g Mgdak A8 72 a 45 38 P 42 22 4H 72 a 55 1) 48C
A 5B — AL I s LA N TCRB%E , T iR TCRB%E 1, & AJ AR B4E My 3ak | 15 5 B4 M AN J2 &2
JE T8 BLE A CR B ¥ 88 — R AL 7, P il 88 — AN 38 — AT &) T A EAE FHUAAE
- RUEFNARERE S S RAE IR ER 2 T RSN, MK TCRasE 5
TCRBFEZEFEAE— i

[0121] ¢ —L6SZiifi )7 2, TCRAZ BABETCR (scTCR) o 7E — L8 St /7 22, s TCRAJ LA & A 3F
FAR e B ), DA HETCRBE ) 4 & o 1F — S8 STt 5 S8, se TR AR s i e ) #
[FITCR , Forp 5 FLCoR vl & 1) S VR S R R s B R L B 44 & o 70— U S 77 2P, sc TCR &
2 f B2 3k 5 TCRBAT AR 45 My Ik SL 0 & B2 (19 TCRa AT AR 48 M3k . 75 — e s it g v, B2k T DL &
BE A5 T B B 22 JOR B[R] ) O B TCR&, & i 5 1 AT AT B2 5k o 7B — L85t 77 R, se TCR A &
L B, FOR B IR E S A B S R 3R A 1 DX IR ) Ak i B i A B () 1L A 5 A S A
R BRER A X IR i JL o 7F — BB S 7 S8, RARTCRAP ANAE LE 4 (7] - Aivde o ) G, 76 — L 52t
J7 &, W PUE AN ERZ A R R 5 A sc TCRZZ Bk I 25— AN o — (X BU AE & (X 4k 7 1)
h  fE— St 7 R, sc TCRAJ LA & R AR AN KSR — it

[0122] 7 —2sTjifi 7y &9, TCRELIHLHU IR 45 A 88 70 2 DB B TR I TCREL L HL R 45 &
57 o AE —He St 7 S, TCRIV BT S5 45 & 45 M 380 0T DL 22 e e VR o 7E — S8 S it 7 R
TCREH AT 45 5 53 v] LA BE2H 72 AR R AR B B RS TR 3, o — Fhal 2 FhoRk 14 (n
SEAHIE) OO AR AR o AE — Be STt 7 &, 48 8 [l gk Ak D7 V2R 7 AR LR SO R (n
SR SEMHC- K A ) BB 1 S A J7) IR TCR L 75 — e s 5 b, 52 1) R0 8 3 s i 1
SEHL, BT IR R 7 VE R E RN R TR R o — S8 St 5 S8, R 5 ikl i & TR ER
A O RN SR AN B S H TCR N, 78— Le 5 00T, B A B TCR AT LA AR A T2 AR 215
I TCR, F A CORI — AL AR K AR AR, I B T e 3% B A & B8 O i R v (s B
75 R YR B S SR A A7) ) SR AR A A — e st 7 Fe b, 3 T A AR TCR Bl B 45
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Ao I KT LSS T H bR 22 A HL AR il 14 22 137 B A7 7SR o 76— e St 7 =, {8
A AN SR HI T LTI AR R 5 5 K

[0123]  #F LSt J7 S b, TCRA] AN — Ak 2 AN AN TCRIF 21 (AnVa M1/ BRVBHE Y 7
H1) P A Bk —ANEE AN T TCR 7 FI I A b 4K 1 9mht 17 5142 25 50 3R 1510 . F T M\
YT M KPR IR A TCR T 51 (BLHEVEE 7 F1) 1) 77 208 B o 7 — L85t 77 S8+, Zm b TCRIT)
TR AT LA 2 MR YIRS, anad i — Pk 22 Pl o 40 B P 19 BN Bk — il 22 Fh 4 e 4 i
23 B ) 4 S TCR G AZ 2 1 5% A Bl 8 X S B (PCR) F 48 3k 45 , Bl @ i A A T $R 5 I TCR
DNAJF FI 1) 6 3RS o

[0124] 7 —2LSLhfi 77 2, TCRA2 AN AE PRI ZRAT , ok B T4 (9 an 20 f 2 e T4 ) T
111t 4 22 R B LAt 28 A% AT SRAR (1) SRR o A — LS g SR, BT IR T A T LA AR P 20 T 1 4
MORAT , a0k BN SR o AR — LE STt 7 S, T IR TCR A2 I R A% B X TCR o 7 — L8 5L it 7
Zh, PITIR TCRAZ B R ALBR Fil 1 TCR o £ — Le S 77 22 Hh , TR TR ] L& 20 5% 57 1) T4 i %
A2 IR B T o AE — e St 7 22, W DAAR HE TCR 7 91 (1) 4038 & 5™ A2 ik TCRE Hot J5 45 &
o3

[0125]  7E—S6sjifiJy S rh , TCRZ MBI 156 0 22 Jok i Jid il EL P T 400 it 2% A7 077 3% (% JE TCR
SC P T 4 8 B BRI TCR ™ AR 1) o TCRSC e m] DAIE Ik 4 14K H TAH M 1 Va FIVB 2K 7= A2, BT ik
TYH L& 2R 73 B, L35 A7 7E T-PBMC L B el AR bR T 48 B O 40 o 72— S5 00 T, T4H
A LM 8 922 ) 1 AR EL A B (TTL) 9 38 o #E — e st 7 S, TCR3C & v] LA A CD4+B.CD8+
B = A o A — HE S 77 S+, TCRAT DA A IR 5 Bl 5 52 038 1 TR B >R Js, R I % TCROL
P3G AR LS 7 S, TCRAT DA B3 521l R TR L R, B TCROL R 3 o A — 28
St 7 R A8 I I SV R Va g 2 PR, Gn e NN RIS IO RE S (AN T4 i) Ao i
RT-PCRY™ 3 o /£ —LL S 77 227, seTvICZE AT LS HEVaFIVB S FE2H 2%, o &84 39 11 =4
4 v o Y 2 2 DA o Sk B T o WS 4R 52 4 RN AT B ) SRR, T I SC T DL HLA S 7 S [ 4
S o T B ARHE, 7 — LS 7 ZEH , TCRSC e v] LU ik S AR B S R TCR Ay T 1M 5 AR B 2 A
= Az A —SE 7 TH , 8 TCRZ [ 49 i a B B 8% (1) 5 [y i3k Ak, , e b 35 A8 SR b AT o 7 — LS
ZEHp, TCRAICDR P FA 4 52 B 22 M g AR o 7E — S s 75 2 b, W DLIE I 5% AL i ok A8 ik
FEMITCR o AE— LSt 77 S8+, AT LA Q@ 3 975 328 DA PPk S 6H DR AR CTL YA P SR ik B B e e MR T
M 72— L T7 T, W] LAIG SR QA7 AE T iR R e A T4 B TCR , anie i &5 & & 1, 4 n
XU R SR A Bk & 1R IR

[0126]  #F— LSt 77 &, AN FFSCAS IR TCR 5 e 4 S 1k JB sl i A S L JR 45 & o 7
— SE ST S, R R R MR R MR A e B I B R R 5 R A DR B I e R B S
(CEA) <B- NGB BN MERR MR IR A (AFP) AR 3R I N EAFP  HUIR AR BR AL 9 WRAGE -1+
MN-CA TX\ A Siphir B0 % g \RU1\RU2 (AS)  J % 2 T8 smut  HSP70-2.M-CSF 1 1 IR 45 7+
YL (PSA) \PAPNY-ESO-1.LAGE-1a.p53.prostein.PSMAHER2 7715 & (4 Aluii ki il 1 471
JiR g IR i i - 1 (PCTA- 1) MAGE \ELF2M. g Hh 1457 248 Ffa 56 14 & (3 g L HFIC £ 9 B2, CD22 il &)
24K AT (IGF) -1.IGF-11.IGF-1%244&.GD2.GD3.B7-H3.GPC2.L1CAM.EGFR. [&] Ji 2% \MART -
1.gp100 (Pmel17) % 5 Bz . TRP-1.TRP-2 MAGE- 1 .MAGE-3.BAGE .GAGE-1.GAGE-2.p15.
p53.Ras . HER-2.BCR-ABL.E2A-PRL H4-RET.IGH- IGK MYL-RAR.EBVA. A\ 3.3 2 HPV) #i
JRE6FIET . TSP- 180 MAGE-4 MAGE-5 MAGE-6 .RAGE NY-ESO-1.p185erbB2.p180erbB-3.c-
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met.nm-23H1PSA.TAG-72.CA 19-9.CA 72-4.CAM 17.1.NuMa.K-ras.B-ZE¥ & A .CDK4.
Mum-1.p15.p16.43-9F.5T4.791Tgp72. H I H .B-HCG.BCA225.BTAA.CA125 . BCAACA195,
CA242.CA-50.CAM43.CD68/P1.C0-029.FGF-5.6250.Ga733/EpCAM HTgp-175.M344 MA-50.
MG7-Ag MOV18.NB/70K.NY-CO-1.RCAS1.SDCCAG16.TA-90.TAAL6.TAG72.TLP.TPS CD19.
CD20.CD22.ROR1FIGD2.
[0127]  fE— bS5 rh , AN T SCAR R TCR AT K CD2 il PN 45 A4 A & 25 CD3 2 1 C A i o 7
— LGS 7 S, W] PP AECD3e , H At CD2 P 45 R 380 RT k& 2 CD3 e 1Y CoR B 1 He H CD 211 g Y
B4y ] B ACD3 e 1 i A 3893 1 A B BN 0 o 7E — RS 5 e, TR A ] 43 b B ] B A i
E BB U, Fe A A HICD3 scFvAIPLCD2 scFv, AT T4H i 1) K AR CD2 421k
TCR, {8 15 24 TCRU H2 A/ Bk s 40 L) R SRCD2 B 408 3
[0128]  FE—SLsiji 5 22 b, nlad s LA g v 1 o 2 0k i JE DR TCR ) T4 Ao B¢ B AR AR K ) R
= MR IR IE IR E A (TIL) 1 CD2ME 5% F - SR FE P TILIR i 45 3 - 9 n, TR A mT LA
FHYE5RCD2M5 T 45 S I L3248 (B T RIE LI TCRZ 4F) 7 T o AL & MU MR 45 & 25 #38
5 5 25 R S ANCD 215 5 A% 3 4 A 33 1 S 52 4 mT DA 7E g B B Ath 04k b 77 3%, I HL RS 78 41
i 40 B AR AN AT AE B AR R CDB8IN 1 1] LA e SR BECD215 5 4% Ft o TLSZ AR B A58 73
AT AL R0 iR 40 B SRR B P R I s c P BRCEE H A S iR 40 A b 2 08 1 L [ 52 4R 1 A 3
SECAR T L ZRITCR TN B K ETILH CD2ME 5 4% 31 55— Fh 5 ik vl DLELHE % T T4
L DL ZH R B 238 43 WA B 53K BT I 43 WA 1) 43~ Re s a It A FH — Fhali 2 Fh4CD2 scFv Hifa
FabDARPIN. BC A4 a8 HAh &5 & 7l /U 45 G S5 1385 B A A 1 R SRCD2 . 1T B ACH , 43 AT 73
0] CAPEOE 3 A8 T 3RaK o 40 WA R 43 1 AT LA 4 A 1), FF H o] DA i @ i ek iE B A
scFVZH I : — N scFv&i G TAIM ERICD2 (ki HRIRCD2(E 516 ) , I3 — > scFvE LR K
TE I 40 b R 1 B ) BB AR, (015 2 T4 B 2] g 240 i i 58 Bk i3 CD2.

E. %R
[0129] AR RTFSCARM)—ANT7 A2 IS A A T SCAKICD2 CAR L ZE R TCRAN/ Btk & 22 Ik
IR -
[0130] R “BxIR” M “Z IR AEA S vl B8 A, 9F B2 $8RNAZ: 1 FIDNAZ: 1 4
L AFEE S LR BRI IR 4 T : cDNA L JEERIZHDNA L A1 /85 & B DNA L L J% 25 K4 16 250 4 ¥ DNA
BURNAZ F o AR AT LA B — AN 85022 A TEDNABLRNA H K SR AN A7 ) Bl 35 A/ B2 422 , G 0 Tl
Pt e 42 S 27 - 5 ) A R S It SR b M Wb A T T P e O - A RO 422 B e AR IR 2 TR
W7 - B O S JLEF AR RE (5 - R e g |5 - e O s e 5 . 2 WL
C.I1.E.SmithZ A\ ,Ann Rev Pharmacol Toxicol (2019)59:605-30, i@ 5| FHIFAAR .
%R AT LA A U B FLRE Y (940, A SCRE U SCEE) o (B8 7T DL 3 5 I BB I () 4%
R o WA ST I ARE “Z 2R IT A IR 75 o] B3B8 =8 70+ 1 7 31 o A SCAH
FH37TCFRS1 . 822 /s () % H R Bl ik i 4472
[0131] AN AR AT LLGMASCD2 CAR . FE K TCRFN /B ik & 22 Ik o 7 — LL St 7 =
H, AN FESCA IR MR T DL G s ik 2 22 K RICAR (AT LA 2 CD2 CARBRIRA 5 ARCAR) o 7 — L&
ST R AR AT SUARBIRL IR P LA w5 ik & 22 IR AN 3% BL R TCR o 7E — SE 5Lt 77 R, AR
FESCAR AL 7] UL Gm i CAR AN #% L PR TCR » b itk & 22 IR  CARFN /Bl % PR TCRIP A% BR 1T LA A&
RN Js2 B8 = fs2 F-RZ R 5 o A AN B = AN G b 7 51 45 S B TRES (PN SBAZ BB AR 1 N7 50 1)
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FE A s A VIEI 2 07 51 an2A 55 I, ©AT 155 e A A i 1 Joi 1) 3Rk , B 3Rk J 37 R )
NP b B 5T, AN SR A9 - 1L « 20 A1 B 451 T B0 HE T2A L P2A E2AMIF2A o E — /> 5K
W77 ZZH, BT AR Jw b CD2 CAR. AE— LSt 77 S8 v, ansLjiti 5] 12 - 15+ Fras , SR YLCAR
A1/ BETCRANER & 22 K ) B A AR o 7E — AN STt T S, Frid R i ik & 22 Ik o fE — L85k
Tt 77 S, TR % R A % FE IR TCR o A — ALt 7 S8, P % 1 A2 i i CARAI iR & 22 K
KU A% R o FE— A3 it 7 B, dm b CARFIHIR & 2 K 7 FU 2A 7 81 93 T o £ — /> S it
T, BTk 2AF H 2 P2ATF H1| o fE— AN LM 7 e, Pk % R G b CARFHHR & 22 ik o £E —
ST e B R RS CD2 CARFIHR & 2 Ik

[0132] #8775 v, Pirid 1 0 AL IR Al 454 M 12 22 e s A% R e 41, 491 an i H A
o A A A R R B T R A (B S B ) o AR — B st b, i A AR i —
R T AR T A AR B S Tt T R, IR B R 1R B A e TR A A L IR AH
T T AR B L SR R R

[0133]  ARSCAFFHY—LesLii )7 90 KA B R E &L, Frid sk sk s S & AL A T
HHMIR T RIK G BAE W) B M AR, BT iR R A & i 7 210 A0 2 05 () T4 5
A 51 5 Gt 7 51 AE A2 PN AN/ B3 AR 1R B2 A4 20 i b 2 2 SRR/l 6 AT LUK R A A N
TR A BHER ) 1 AR SR R PR, RIERIA & 0] DL S5 ARE “RISM AR B3 .
[0134]  ARSGEFRAL |5 —FhEl 2 Fhgm b5 A SCA T FIERICARFIHIR & 2 K AZ IR 73+ 1
AR TRLE I R . EIRZIR 4 Al LA S R, TR SR BE 18 5| T T A% 1R 43 1 7451
e TR S AR 3 0 4R B (1) R IE o T SO 0 M I 6 0 A 2 AR A L N i 9 Ho2 T
78 ) () B2 Ty R AR N R 28 1) o 3 BT LA A5 A DL SCHR A & B 55 A0 B Ak < Ausubel
F.M.%Z N\ ,Current Protocols in Molecular Biology, (Current Protocol,1994) f
SambrookZE N\ , “Molecular Cloning:A Laboratory Manual,” #2kk (1989) .

[0135] R, 7 — 2L 77 S8 P, A JF SCAR I CAR TCRA/ Bl ik & 22 IR AT LA MR R X
T8 A AR AR AR T E A B S H], BT AR 51N TE A S S 2 1E
2 e () S DR A Hr , DT 511 = B DR 2H — 2 52 ) (4 2, B n 2Ry L W 4« R IA B4 e
5| 5 5 H T A E R BRI Y hD 7 F [ 3R IE I H , 78 A DNAR R A H I Rk ik 443
e JIRE EAAR) TR I SR T, i A3 HAt I AR a8 Bk, W B 8048 (19 an , 2 sl g AL 10
¥R IR R AR AR OSIR FE)

[0136]  AJ DAZE H o I Ab Bl % e 1 R B DNAZR AR 5] N EAZ AN B A o F T A B 4T
M) & 3E T ER LA I T BL R SCEk H : Sambrook %8 A (1989) Molecular Cloning:
ALaboratory Manual (882f%,Cold Spring Harbor Laboratory Press,Plainview,N.Y.)
A ABRE 7+ AV S50 = F M

[0137] & FH A A4 B 5 FH T Wil L 3 420 240 PR 1) pMSXND SR ik Ak o 78— B85t 77 28 vh , AT LA
AR IS B A 2 i 32 ECAR AN/ BUTCR I A% BR AT A AT A F M £2 2 B3+, Pk J3 8 1
FE T I T SR AE R SRR ) 40 B A SR AL AT 1R % o AT AAEAC A FF SCA A S B B A
FEAG) T 390 SR B S IR B AR AE SG B L B B B 1240 (SV40) AR 2L Sk I8 s 75 4%
& (Z WA, Gluzman (4i%H) ,Eukaryotic Viral Vectors, 2l 2y M R # K CSH
Laboratory Press) »

[0138]  fE— bt )y SR op, Frid RIEBAR AT LR 3 3R . R1E R R 2 T4
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AR AL FE i 70 AT 13 A R 1110 e 7 B0 2 T o % 2k IR 2 A % 9 2 R U TR A% R e A R %
FR > T BE TR AR T AL R e FE 1170 9 B2 UKL o 9 B3 Uk ST b U FR e B 28 7y, I HAA I b B
Fhbx 1 — Pk 2 Mg CL A e A2 o AR SO R i S B A S A R R 1
B SRR B IR 25 A PR RN T RE AR 15 A% TO AT B LR Oy o G SRR R AR R AR 5 A 32 2R B 1R
B QU S 73 1 0 28Y) (1) 45 AA VR AN Th R 1 8% o AR B 5 77, BLFELTR
(01391 AT RAAE A2 T STA o A FH 1) o 5 2850 A /B0, 75 497 a0 2 53¢ 0 B 0 A4 (RO 9 120 B3 4%
AA) 95 T 28 A FH A DS B AR B B IR FE 40 (SV40) AR FL kI B 8UA (=
WA, Gluzman (4%%5) ,Eukaryotic Viral Vectors,CSH Laboratory Press,Cold
Spring Harbor,N.Y.).
[0140] 7 —HEsLjiti 77 R, A% R 40 a8 i A 38 O 0 1A B3 B s B IR R IR ik %
BT, B 43 ¥ 1] LA AR e #5301 32 JE DR 4 b L B30 1T DA DB A 52 i) BB AR R 3R
IR BARAAAE T A 1 F AN DL T 4808 BlBEIN 2218 o R, 7R A S TH IR — e St )7 58
W, IR LR 53 7E L4018 32 R M AR 9Bt D Bp e gl 4 e A ) o A2 — SE SRt T =, B
IRAZIR 7 Fe 8 HO A 31 By s =5 2H 40 o 1) 2 DR 2 Hp o o Bt mT DA A28 LBl AL 2 DR 4
B 2H 5 R B BRG] 2 R 4 R R SE I, it 8 S RNA 5| 2 ) CRISPR/Cas 9 DNATE F 1)
¥ B8 N V) 3 R 2H i #5 NgAgo (B Qg Eh AT 7 (Natronobacterium gregoryi)
Argonaute) BTALENEE PR 2H 948 (e s 00 IR T AR S N A% IR ) o 7 — LB S 7 22 b %
R FAE N OA R AR A AE T B 20 1 =i Hp DL T Fe e BRIy %A
[0141]  AZBR 43 ¥ AT LA AL B 75 i B A 78 BUIR PR g oK ki vp o B ARHE , — DM Ek 2 MR N )
il 22 JUR RT3 ek AR A O ) e B B B R AR AR I, L g FL TR R KR o 45 A
AT DU P B 5 T 0 VA SE AL IR () AR A 1) 5N o 78— N AEBR sl 1 451 b, R A O B
(AAV) & —FhIE QLI 2% , o nT DA TRECA S B e SR % IR IG5 B ¥ i . L & ik
T AT AAAVIIE Y, - H A © R0 75 2 v USSR 5 2 FhoAS [F] 20 2R R AL ) 40 i - AAV
REMETEAR N 3% T 2 I AP ANl 21, 308 B MR UE B , FF HL 8 = A2 AR AR IR 2 R M A
PEG LN o
[0142] 1853 RSt AT H T4 B B 4% T - AT A% BRI I8 ANEE DR 7V AR W R LA v R
Rl IE NP T8 T RAW 5 IR R, 4 (1) I R fe e 26 21E 40 2%
DRI ZH Hh gEAT R SR ) BRI 16 5 (11) By s 4R AIE R4 — &5 R /s (Lid) BRAT 2
(P20 2N, B0 4 B B R DR VA S A B SR A R A B T v A SR AR B SR Y s (L) BUR R 3 E A
KRB ED; (v) BBIEIEE Lot w2 7 e E NS T vi) BF
A]RE B 22 A () B AL S UREAE (191 4, 8 ot B ) B A AR /D B BUB T 1B A AL ) s B
(vii) AN 25 5 ) F T8 R A = AL 1) 258

F. LR
[0143]  &H FHRIEYmIICD2 CAR .5 I K TCRAN/ Bk & 2 MK B A% R 1 L A2 A0 41 it /2 A
ANTFFSCAR)— D TT 0 A AT SCARR TR 2 5% 4, B, KA iR o1, ] angmhd
CARFN /B 4% JE K TCRI AZ R 47 T O il i B ZH DNAFE AR 51 NI 4HAE o X Fh 4l fa 1 AR g A A
TER N T SCATE N o AR FFSCAR I T AR AR A v] FH T35 Bl v o oo B B0 5 1 92 0 A i
UNFEEE o
[0144] L= KN T SCARIRFERICAR - TAH AR LY , AN A TF SCAS ) A4 40 o A s 2R o
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S THAE SRR o 491 2, LA 6 5 CD215 5 4% 5 45 MY CAR L 5 JE DK TCR AN/ itk & %2 Bk A
NTFFSCA R TR A B T R B0 5 T R CD58 e IA BRIE AL I AN 8 1A CD5S 1) 4 241 Ffa f g ik
(0 A8 %R YR e bt JiR B 3R g Bt i 1 9 74 T P R 4 5 1 T 2k s 0/ B8 e B
H X S 240 e P S ) e B o AR — AN STl R, AR A AR R SRk nT e BT R R B
HH ) IR e B SR T A IDE R AR CD 211 43T (43 WA I B R THI Rk 1) o A R I B AR /KT 1
CD58ak AE Th e I AZ T = [ CDS 8K #E AT Y , 38 ixh i AR A FF SCA 1) TAEAL 41 5 % MICAR - T
ST A AT EE B A S 6 =8 S 06 T DURA 2 &1 R A CD58 3 ik Bl 3 A _E R 26 TA CD5 S #E 41 it £
eSO %) I8, G A e R T 2k T LA SR 7R R 2 S B i R 4 ) I B T R R AT — o B
(1 51256 T DA A Sk 1R T e iR R A 11 S A M 1) S0 1) T 3K o S0t () e R 1 P LS
TEAR PN BRCLE A 38 (1) A SR TR Hh 005 1 0 (149 e 47 v 1 T e AR SR E P

[0145]  7E—sesijf g S Hp, v] LA FG) WA 28 JF SCAS () 45 A A g A2 0 i 3 40 i AT 26 1R 1
FEA (ol , 5% 5 AR BRAL L) |, BT B4 R S A ] LI 461 G 25 AR B0 T[] 0 2 1 2%
W (L7 578 A0 R R A ) — 323 [FR A% R 172 71) 8 vl DL TR I B I 2 Ik %
IREAR 15 G T DU R AL AR ek 4 A D — R AL R 7 T e I R o AE e s
Jiti 7 ZE R, TR T 3 4T A 28 A0 B T AT R L S 4B R K S sh A A i N T . 7
— RSt 7 S H, BT T 2 A0 R AR ) B b S AT o FE — LR Sty S, BT T 2 40
2 THHHE  CDSH 14 T At  CDARH 14 TEH M « 18 775 12 T 200 P &4 A 25 14 T 200 Pk . v e 92 ) 1 9 . 4
.

[0146] 75 E4HM AT LA HERASCD2 CARFN/ B % B K TCRI A R #% T , B H 4 RS CAR A/ Bl %
SERITCRIN L4k & 2 BR 0 — Fhak 2 % R 4 5 1l a0 , (B ASPR -, 15 40 v] LA A 4 A CAR
A/ B HE DR TCRIG A BR AN gm i ik A 22 IR I BUAMZ IR 3% 5 o 7 — AN S il 7 0, B 1 324
F4miS CARFIHR A 22 IR0 [ - I% R e T o AE— AN St 7 S8, B i 21 i FH 4w i3 CAR AT
T FE PRI TCRIF) U S - IX R e Tt o AE — AN STt T S8 5 K48 32 40 i 9m AE CAR e R [RI TCR AN/
SR A 2 IR =0 F A% IR i T o 7E — S8 st )7 b W e Rt — 20 H gmig—FhEl £
Fl R AN TT B AN B T, BTk ¥a I R A BN IR T ol g ak A B sl e % 3l
WICD2M B 1 VAT A o AE —Le St 7 S8 7, 8 1 IR0 B RS 2 SR S T4 M B3l 7l e
M ARTT R/ B S EHUR T DL S5 CAR TN A B At 4k 3 A i TAN iR 4

[0147] 75— LLSTit Jr 229, Fridk 25 26 41 B /2 Zh ) 40 il - 76— L6 St 7 R, Firidk sh ) 4 i
FE M LA M o A — LSt 7 R, BTl S 4n i /) SRR A 75— e S R, B
SN NI 7 — Sl g o rp , T I B 4 400 P 2 e g% ARG A, 451 G ek B 40 i (45
WEANBR T TR AR50 4R M BUNK S0 AL 98 2% 47 T 40 AR SSONK T 200 i B e 2 40 ivyd
TR RS AT (TTL) ) 5 A% 400 0 B3 15 6 00 D oy S 2 i 7 — S8 St 7 B b, BT i e 9%
RGN E BT T A% 20 P A S 20 B RN b i A o 76— St 77 S v, BT il 4 2
FRGU AN M TIRR 2 0 o T 38 72 400 i+ ] DA 2 i R T L, B R 4% 20 A 1l B T2 200 PR P 4 S o
[0148]  F T2 Fh 2 BER LR T8 32 41 A R i BEAR 2 A48 2 10 o L IR T35
ARFIRF SR o AE— LSt 7 R B o Tl il i S8 7 W 28 LR 7 B AR ) AR
7 5INTE LM A o BRIk, 055 28 20— Bl A SC o8 1 25 25 40 B 1 40 B 855 IR ) A0 70 AR R
(I3 BBl Y o 38 T 7= AR RN S 41 B 15 FR 0 00 J7 150 R 40 2 AR AT ) ) o AR A FF SR —
AT TH 2 ) 2% T REACAR M 1) 7325, FLidad F gmbs AR A FF SCARICD2 CARFH/ Bk & 2 K1 #%
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MR 3 AL (A X IR B RIE R AT

(01491 FEARAIRIT T A T SO — L5t )7 SR8 AR 55 5710, Pr i A i 85 R B 2
/b — R ANAS ST T ) B A A0 A IR A, B R L T DU T AR SO IR 1) 4 i s R
PR AR — b 538 (R 55 TR 0 o AE S8 SE 7 SR P, B2 A0 T AR SCRIn (¥ CARAN/ B iR 15
Z ik

G. Pk
[0150] A FFSCA I —AN J7 THI A2 ECAR - TY7 2 55 CARAN / B % J: PR TCR— &2 A5 FH (1) A
BUHPUR S S B A Besti J7 R, PR s P R 456 v B 247 I o 78— S8 St
TR, 24 R PR S RURE R o AE— AN ST B, iR B TR S5 6 v B WU
PR (G, i e 55 1 e B SR A S L IR FICD2) o 7E — Se s it 7 R b, 2R R P2
R AR AT B, IR B PR 4 S B =R R (9, PR R R
PSR B A O P IR L CD2AICD3) o 7E — LE St 75 2, R 4R e 1 B S i A oG it JiR ik
H AP R TR AR SR DT JR (CEA) B- NGB RIS R  F RS (AFP) JEEEE R
SN EARP | FEOIR R ER 25 19 JRAGE- 1 MN-CA  TX . A S s il 300 % S5 3 JRUL W RU2 (AS) . % FL g
fitg \mut HSP70-2.M-CSF. a5 4 7 PR (PSA) JPAP.NY-ESO-1.LAGE-1a.p53.prostein.
PSMA \HER2 473 £ I g bL B 717 51 e Rg Pt J5 - 1 (PCTA- 1) \MAGE ELF2M. W& Hh PR 41 i
M EE B G R B2, CD22. Jik i = A KK (IGF) -1 IGF-TT1.IGF-15244.GD2.GD3.B7-
H3.GPC2.L1CAM.EGFR. ] % Z& MART-1.gp100 (Pmel 17) B & FEMHg . TRP-1.TRP-2.MAGE-1.
MAGE-3.BAGE .GAGE-1.GAGE-2.p15.p53.Ras HER-2.BCR-ABL .E2A-PRL \H4-RET . IGH- IGK
MYL-RAR.EBVA. A\ 3LJ8 5 55 (HPV) HiJRE6 FIE7 . TSP- 180 MAGE -4 MAGE -5 .MAGE -6 \RAGE .
NY-ESO-1.p185erbB2.p180erbB-3.c-met.nm-23H1.PSA.TAG-72.CA 19-9.CA 72-4.CAM
17.1.NuMa.K-ras.B-i£¥ 55 4 .CDK4 Mum-1.p15.p16.43-9F.5T4.791Tgp72. i85 4 . B-
HCG.BCA225.BTAA.CA125.BCAA.CA195.CA242.CA-50.CAM43.CD68/P1.CO-029 . FGF-5.G250.
Ga733/EpCAM.HTgp-175.M344 MA-50.MG7-Ag MOV18.NB/70K.NY-C0O-1.RCAS1.SDCCAG16.
TA-90.TAAL6.TAG72.TLP.TPS CD19.CD20.CD22.ROR1FIGD2.
[0151]  RARPUARFI R IR ey Bk E (Tg) T LAZZI150, 00038 /K1 (1) 5 PU SR A B a1, e
PR 2% R (1) %2 8 AR 2% AH [) 1) B 2H s o PO ARt o] LAFR IR B pifds , o nf U R DY Sk B 4%
TR B T LB AN A TR EEE R B A, T A A B E w] LA AN g BR R A T
Tl 204 Ry L 2 () AR A, o i S EE B R T EL A R D T ol 1) PN i R Sk LB T DAAE —
Uiy BRI AR A3k (V7)) B 5 =2 2 AMEE S5 Rt (°C7) < RN EE T AAE — i LA AT AR 4
s (V™) I HAE I 55— oA TEE S5 09380 (°C7) s BB I 1E e 25 M 3T DL S BB 2R —
L 58 5 P 0 U L 2 B T AR o A 3 mT DA A (1) T A o R 3 A o R R T R R R R T LA
T 38 A B A ] AR 2 R 3 TR TR R T
[0152]  #E—GiHAL T, Hiik s = YU R &5 & B B dh 70 S bk sl =y 5 45 & 7 B gk
(PR B ISR 456 Fr B A PUABIL PR 45 & Fr BB bk s B i 45 6 7 B B
A R PR B PR 45 A 7 B o AR TR HUAR AT SR 45 & Fr BERT 304 B 4 3 A il e 2B . P
LR S E BT DL B 456 a5 /I8 2 Ik B T, iR 45 & S5 i3] DL Bl 45 &
SENIRE T DL 590 R 45 A S5 MR R  AE — S LR, PR B PR &5 & B BOT LR A IE
(IR PN BB R A P2 A R 5 o B RN/ B A4k
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[0153] W T ARQ I SUAR PUAR AT A HE B v FE DA L 2 s P iR -& P BURs 14t
NN S G I NN R 71 1NN B 711 : NN NE 71K 2 NN R U R 4 71 K 1 N2 IRV N W B /N
HAE AW HPUR S & BO /st 45 B /5 5 e 1 B B R AL s i) S B Bk 1 40 1
(R AEATT HABAS A AL , EFE PR I AL AR AR AR I 2 B R 7 2 AR AR RIS E S A K B4 o
[0154]  ARCHMEMIPUIAT] DLE 24 T 1 A2 — N SE 7 B, 24 R Ediik T DL =
RS (B an, JrIE HLR L CD2MICD3) o 78 o — AN St T7 B, 2485 P HUAA AT DL XURr
SR (a0, H MR TR FICD2) o BURE R AR o] DL X 22 D M [ B R B 4 S e
PR AR, 35 H o] DA A ST A T PUAR G o A T 1285 XURE R BRI s 0 7 1 (=
WA, SureshZ: N, 1986 ,Methods in Enzymology 121:210) o XA S M U4 i) 25 24H A 7~
AT T A R EREE- BRI RS, B EEEAAFNR R
(MillsteinFiCuello,1983,Nature,305,537-539) W FEHUA AT UL — 2B EA
B ERER IR IS R ERE H EEE A 7 — R E R e G e sk 1 E A - R X (38
LS TS5 SR R ) MBS X AT RR S K (INAEXURE e 1t 7 I — P B sk iE 0 %
HE) n] LAt B 75 I AUR e AL B 5 A TR 0 e Bk R A 1 5 59

[0155] 38 f& T SCHARAT HUAR I DI RE v B RAE “DUiR B 45635 07 DL &
B PURSS G A0 ik v B BUCDUER I DhRe v B T FR IR B R RS S bR RE
PR — A A B AR PR 45 & R diFab . Fab’ \F (ab’ ) ,.Fv.scFv.dsFv.
AR H A 2 A T AR R 4 M 3 L T ARNAR 2 AL XURE S M s v RURE S M Fab, =4
PEFab, . AVIMER®, i R AR O L =504k R FUAR SR BEFTIR  VHH OB A4 9 i
B EPURTR D HREG A (Wl , gk Mt & 2 k.

[0156]  “F(ab’),” A1 “Fab’” &5 v] LLIE L FH & 40 &5 A B AR AL B 55 B B AL #E T g
Herm A, I HALHE I 7E P % 5 BE 0 B 2% P B BCRE X TRV A7 E 10— Tond B A 3 Y A S J2 3K
HE AU B 0, AR TIVER [ 1 R E A R SRR B — 25 TR AR BE X 2 (A7 AE 1)
s BRI TG, L AR A RIS B, Fer eV ANC, CRRBETEE [X) 1) il ) 5 B AT
IV ANC,, | (R IERE XA Ay LX) #4) i S Fr Bt — fm e 7 L CoR o X I 2
XA ERE PR Bep BB — AN vl B4R NFab’ o B & H BFIE v 7E P 2% R — 2 Y
R X 2 (B AFAE I h g NI VIR TG, LA P= AR L A il Fab’ 7R 8CBE X B0 7 BE A K
AR P B o AR BERT PR ONF (ab”) o

[0157]  Fab Jy Bt ] & A B X 1E € 45 A6 4ORT S5 8 1K) 5 — 1H S S5 43k (C,1) oFab’ LS
Fab Jy Bt I AN [F] 2 Ak AT A8 - B REC, 1 45 R 30 ) 32 25 2R g Ak () JLANBR BRIV I, B0 36K H i
BEEX I — B Z AP IR BR - Fab’ - SHAT DA A Horp 1H 58 25 #3801 — AN B 2 A2 2 iR 7%
B GBS Fab’ oF (ab”)  Hiik i BOAT DA AnAE N 22 S AT 18] B BB 2 I 2 R 1Y
Fab’ Jr BO P74 ot AT DUASE FHBLAR B B oAt Ak 2 A8

[0158] WA TR A, “Fv” AT LA4B & A S B 1R A AP R 456 O s B Bidd i B o i X ek
] H AR N BN S A 1 S L BE A SR R B T AR g M R AR R (B IR
IRy, Z Wl NRei terZE N (1996) Nature Biotechnology 14:1239-1245) .7E i
R e, AN AT AR S5 4438 ) =N CDR ] AH B AR F LOR LR 456 A U R TE BV, -V, ZRAK I R
[l b o L[], R 5V ANV B R AN AN B ANCORI A & A N BRI T PR 4555
FeE AN, AL B 2 AR PR B BT R S5 & BRIV AV BN, CDRH3 MICDRL3 AT A2 BA Myt
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PR TP 45 B R, HL AT DUSE R A ST i B 3 AR M CDR ) 3X M & B 45 6 e
St SR AR AR GO, B A AN AT AR 2 R I (B A AL o0 R B A R S )
—/NCDRIY—2) AT AR A G PR IR /1, (HR TR T 9 5 58 a5 iyl s &
IS PR S PR S RN 7 o b, AT F Y B R A S5 Ay dek (V AV, BT H 2 I 2 R 4 A, (HE
AT LAASE FH 25 40 7 VR A anae ol & e Sk Rt 42 , AN TR A5 B AT TRE 8 il FR 2k BR 1 e, B
v ROV, X K TR BN 77 (RO BEEFY (scFv) s 2 WL Bian, Bird %6 A (1988) Science
242:423-426;Huston% N (1988) Proc.Natl.Acad.Sci.USA 85:5879-5883; fl0sbourn®s A
(1998) Nat.Biotechnol.16:778) . LI scFv ] i ag fE AR IEHUIAR R “PU R 45556537 W . 7] LA
WHRE5E scFv ARV AV, 731 5Fc X cDNABREE R 2H 7 1 43, DA 7 AE b 56 52 Tg ()4
1gG) 43— Bl H A [F] A B 1 R IA B A 72458 FH B B o 2 B EE ZH DNAFZ R 7= A= Fab (Fv i HAth
Tg v Beh I mT LA FHV AV,
[0159]  “BABEFv” Bl “sFv” Hidk v B mT 60 B PUAR v IV, G Aa e, F b I B8 58 fg 38 m] £ 46 T
Bk 2 IRBE D A — BB S U7 R Fy 2 KA — P ARV S M IR 5V G5 R AL A4S
sFVRETE U LR 456 I 7 I S5 A 2 Ik 3k o R T sFvIR 2R3 , 2 W inPluck thun in
The Pharmacology of Monoclonal Antibodies, #113% ,Rosenburg and Moore#fE
Springer-Verlag,New York, ££269-31571 (1994)
[0160]  4nASCAr A, “dsFv” BT LA 2 451 did 3 8 Cy s Bk Ak 51 N B8 BT AR [XRH 2 5 ] A% [X o
)R — N R A IE AL A R I B AR e EE R ) AR [XORN AR A ] AR [X T SRR I Fy B
AT 5] N Cy sh L ) &5 2% B v 1O Az AT 28 138 ik 7 S ASE T A4 B SR 28 o FE AR A T AR
o 0, A2 52 AT DA ol AR 1 EE B ] AR (X AN AR T AR X 2 R IR T A T L A4 5 T LAY
At 2 b B T A XA A ] AR XA ) AR — N DA, HHR R T KRR T 7 BT IR DNAHH 5] N
RAL SR J5 AT LUK DNARE S A4 B 31 5 08 1) #0448 T , 9 B Al 304 % A0 3145 1) % Ao Ak o)
Ko
[0161] XL A] DL BB  AUPTAAR AT DL 40 BURe e M oA, A VHAIVL 25 #4385 ]
DL IR AR B — 22 IR b, (R4 R OR R 1 42 Sk i AS So v [R] — B b 1) A &5 A 380 TRI TE X 5 A
T 284S P s &85 44 38k 5 5 — i A BRI 4 A U N I R AR AN PR A A A (2 WL
Holliger,P.,Z& N\ ,Proc.Natl.Acad.Sci.USA,90:6444-6448 (1993) ; flPol jak,R.J., %%
N,Structure,2:1121-1123(1994) ) .

HGYT T3
[0162] AR ATFFSCAN TAE AR A A T35 Bhve o7 Ik B 38 58 PR B 15, 491 Gn e i o B Bl 5 3
2477 (o an , HopR s Pt I 45 A B B30RT e )87 T el s 5 %) ek e e 1k B DR T A2 Bk
RARCD2H 43 Ot FHI 43 WA ) B3R T A 1)) ) 4167t FH AR A 4m A (85 T JAr 7= A T
FEAL 20 AL AZ ) a3k DL T 77 2R 3 A T BT V2 - 02 52 i 3 48 s R RE R 1 B A/ il ™™
FFRRE IS AR B K B AR5 2 R S0 B 24 G 2 e 24 i i At ek 9 B A A B AR e
BT A0 TR 4 A i E A T S L 24 A 1) A K 00 ) e 0 A At st M A A A s B
BB IG A 55 o AE — LB St 7 SR, v VAR BE R A AR L TR B sh R P AR AT
A/ BRSSP pe AR ] DL CAR T g Bl HoAd ok 4 3% R 1) TAR B 2H &
[0163]  FH-F it FH S e 4 M0 R e 97 1 7 v AN, 9F H ol DL S R it 0 vk Al & W 2
BT o 0, o gk % T 4E M ST R Ty v iR T US 2003/0170238;US 4690915
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S.A.Rosenberg,Nat Rev Clin Oncol (2011)8(10) :577-85%1 1482 WM. ThemeliZE A\ ,Nat
Biotechnol (2013) 31 (10) :928-33; FIT. TsukaharaZs A\ ,Biochem Biophys Res Commun
(2013) 438 (1) :84-89 FEARNFF AR —ANT71HI, Fridk J7 i A5t A A T SCA K CAR-T4H
.

[0164]  7E—UEsjia J & , AR SRR (36 7 77 B an B ik A 2 AN/ Bl 2[RI TCRI T
FEAGCAR-THICAR-THH MY, v] F T-¥697 A e iE B AMA PR BE S 8 hE IR /MR B rT R A 1R =
A B8 E i () AR B 7V o A St 7 S, B e hE (IR 1A CD58 , B ik AN B IE 42
CD2(JCD58I) RALTE 2 o 7E — LSt 7 S, PIT IR T il A2 LG o FE X B A5 LT, Firids 3 If
T H O] DU AT AR SR B L o 7R — LS il SR, BT e i R R L R o 7 — e S R
BT IR TR S 2 PR RR BRI B 1 s (ALL) 08 vbk B8 400 B 2k 1 955 (CLL) B4 P %)tk
ESL 200 P P9 L39S B bR B2 5 &0 i P90 B A T IS < R 9 I K B i A B R
(DLBCL) 8 v 1 7k 2L 987 100 25 [X VbR EEL 98T 25 41 o A EEL 98 AP e D UBR L 98 W MAL TVRR 8T L 42 K
BBk B MGE BURFAEAE T B 2R 40 B2 A K oy — B G

[0165]  7EHAh S 77 S H , ik I e o S AR S i o 76— L8 S 7 S8, iR S 3 41
e i e PR B e 45 Ve S e Sk e LR B R S B T R R
AU ON S SR AL L R P BB 7 SRS T R, BT e A T DA R N L A
SRR Je8 0 D 4o 26 R 200 8 4401 400 Do S 4 8 201 i ol 8 R0 490 e R 4 D o 7F — S S 7y
ZH, BT e A 1 RVEE (UCS) RS i Jie e (LGG) I BiRs (THYM) « =2 kL A= FE 41 i
J& (TGCT) « 22 W14 JI2 o B 21 L Jeg (GBM) A Bz Jbk B8 5, 25988 (SKCM)  FHF 4 e (LTHC) . ] % M R
2R (UVM) 5 e 20 e (KTCH) IR it (THCA) ' 328 BA Al i (KTRC) ' A=Kk 4 i
Jii (KIRP) - B Bt (STAD) JIHE e (CHOL) B4 ZE 149 (ACC) 1l 1 i it Ji (PRAD) W& % 41 i
IR R #2598 (PCPG) DLBC fifi i3 (LUAD) Sk 2 tR 241 fu g (HNSC) < MR (PAAD) LR
Ji (BRCA) < I8] B2 983 (MESO) < 45 iz A B i fi g (COAD) T i it (READ) £ 38 (ESCA) . G B
(OV)  fi i R 40 i g (LUSC) < JB IDE PR A& b Rz 9 (BLCA) R (SARC) B+ B0 4 15 W i
(UCEC) o 7 — L5t J7 S 7 , it FH 1) 38 — YR 7 704 i) 52 403w ) el AR K BB RE 4% 6 o 71
— LU Ty S, BT S LR B R M AT A L 2 RN 24 M AN B B B R M S A A 2
ST S, Bt PR R VR T IR T 32 i E S N AR v (TFNy) A/ s E 4B/ = -2
(IL-2) (7= o fE— LSt 7 R, Bl i B A B IR CD58 R IA o 7E — L s it J7 7, B
A A T R (UCS) AR ) i Jie 598 (LGG) o i g (THYM) 52 AL 28 58 40 B g
(TGCT) « 22 F 14 JI2 ot B 4T A S8 (GBM) B8 37 Jbk B € 298 (SKCM)

[0166]  ASCRTIR M TAZAL A0 M 1) A R 52 T T H Ax (91 4o g v 38) SR A e « 151l 4, 7
BITOVEEE R E DL T, A SCA FF IR TT 70 it FH 5 mT DA K Tt Y6 97 57510 FH 1 T e i 11
UL T BB ST AN TF A, AU 8 AR N 515 R 6 1 5 455 it FH V6 97 770 1) & R T
FAATR AR YEIEIT REOR G 3, it F S B TR Va T B AR AR IR 2 AT 75 11 £
P VR TT ARG 5 2 R T MO 3 1 P00 5 L T (RS AT 57 o AR A0 AL 25 1) 0 1 Tt
AR VO A LR 1-2K  B)2-6/N W26 - 10/ FI1 -2 B K.

[0167]  FEARAFFSCA I SR LL S 77 S, VAT A A2 3 AR SCRTIA () T RE AL 4T 1) 7K 14
HEW AN SRR A A& A AR % b ] 82 B R BUKPE N B A R A
SCA TR T Ao R L, AR A FF SCAR I “L il 77 58 “ 29 A &7 v] LLAL & AT o] R ¥
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PN A3 B 5T LA B2 B AT 1R 711 5595 7 AR ST B 3R 77158 o bR RN 24 70 F T 2454
T ) o ) PO A AN U AR ) o B 1 AEATART 5 A% 5% B B 24 711 5 AR S A T () L 2H 4 AN
ARG OUT , R EATH T AWA ST fE T 8 m] DO A 8 i R e FEAN AL S
Wb T N AR FH 110550 826 a2 FDAZE ) i 551 o o0 5K 1) TG TR 1 BRI 1 L — e 2 1 A
Al FEARTE o

[0168]  ASCATIARM) LHEAL AN M AT BTG i O S 10 g L $0 il B v o7 1 52 168 38w 1) g
A K BIOREIE 4 A CREORE T 00 AR e A SCA T BRI R A W 2 — 152 i3 i s A=
BN T) AE— LS B, TR @ d S THE v IENy) F/80E 4
Mo 25 -2 (TL-2) AN At 58 1 40 B DR 040 7= A8 SRS XoT Fi e 1) G 128 I 25« 5 i A it A
X aTHEIT A G — 2 E TR v IFNy) M/ a4/ 2 -2 (IL-2) 1™~
ML, TR v (IFNy ) F1/80 A 4 A 2 -2 (TL-2) (7726 ] DO 0™ A4 2 ik 492065
2245 35 A0 5 6% TAE 84 ORF  10RF 115 1265 1345 . 1445 . 1545 . 1645 1745 .
18f% 195 5205 B £ .

[0169] AT TR T, TAZA AR AT UL — PPk 2 B0 73 AR 83697 71416 L, BT ik )
AR ST FEI G0 AR AT A BB B T PR B PR 45 A A B 3R] DA BT i
JRE PO 455 o 1) PR e S T S T A B R ARCD 21 491 Gt P IE) S 20 WA B R T R A 1)) o 5 —
FhEl 2 B 5 869755 “A &7 it A& R I GRAT) Tt FH AR DA ART 53 32 252 it FH o 72— X5 it
7 & Bk — Pk 2 M 5 ARV ST R A SR T R DU R BT T VR IR B AT BT
ENRIEITE R ITIE B R ITIE TR W7 0 “Prsm A7 fEA S vl B 4 d A . m] DA
FH & Tl 2 I P 7)o JE PR sl 451 5 B 45 - Ak ) AR ) B R Y R
FERBEAN RIS R A B SPUAR (B0, B reBE B % va R A A A AR AR | B T AR 4
DRI~ G oK SBRE U 74 T R T 40 6 70 (g am , FR R R B 5 5 J8) TR VAT ATV
AR AN HAB TR 2 o AE — LR S T B, 6T RS o AR 3R T Rk ) Bl Y 4,
BE 0 M) )87 T e T A 5 2 08 ) e e S 1 e D 0 S8 B A B 1) R SR CD2 o 7E — LB St 7
BT DU I s — FhEl 2 MiCD2 scFv $ifk \Fab DARPIN. FCAA B Ath 25 455 /Pt i 45 &
g PR i T TN Pt DL 2H R 20 3R A R 8 A2 XM MU 1) R SRCD 211 73 Wb 53 o 1T B AR HE , 7 WA T
53] CALAEOE A8 N 3Rk o 0 WA 4 1 AT LA s A 1, FF H o] DL i @ i ek i B2 m e
A scFvAL Rl : — N scFva G T4 ERICD2 GRS HRIRCD21E 516 F) , 73— scFvEl AR
AE IR 20 SRR I B ST bR, (S04 22 T2 A 28] g 240 P P 58 BB 930 CD2

(01701  Fi I e A Pl 4110 ) ) A0 A& W P T AR ST 5 — 2R e 7)o 4 0 57 1) Bl o 4E R DNA T
GE KB P A P Il o 0F T2 B3 T T 20 P i e A Tl 110 100 1) <2 368 ek L L 1 7 PO DN AR 8 e A4 >k T4
DNAFR) % 5 A 1] o — LG T2 A i S5 g TR0 ) 1)L 8 3 Bk B S5 R AN 185 e o TT 2R 41
AU AL FE 22 WY BE KFE VA1 BRI B YA T AN Jeva 1 - IX 262 R BRI & BT AR
W, Bk B B 3 RARAFAE T RN\ (R F (Podophy1lum peltatum)) AR A=
VOB .

[0171] s 25 L FE Sy M 7 B A2 B 25 2 R b 2 VR R T & R B 25V BT I It
& R T BRAETT  Fe B IE NG o i e A0 G 40388 5 T8 e Ak S AR 1 20 PR Y DNARER /R

[0172]  BeAk AT LAAEARAE T 4B M A 10 25 A1 S 4V 2 26 4% B Re AT be 2540 AR A= B A &%
BRI e B A Tl I 5 AR E b ) U R AR SR R R (A i A
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SR E AN Th R .

[0173]  KHFEFEAM-S S B LR R e AL s g5 &, AT 30 H e B 1 26 0 R A s (4
H FELHTIM) o AT A0 A B 0 4 AR K A K BV AR b=

[0174]  HUAREH DI T ZENS (i P W 4y | 3575 SR MZE S ) sl g, M o7 1 36 ) Jofa 7 40 i &)
HARG “S” JHEHIE 45 NDNAFR , T RE 10 1E 5 R 8 A14r 24  rAR  id 52 RNA B o

[0175] M4 A= Wi AN s A0 & W M FE ) 3R A5, a8 ot BHL (50 T e BEL O 40 P 23 4 Elt
THRUE X A R O E WA BT, AR A 2 R A R BRI T R KAL)
FVEAZ LT A NN e TR R RN 2 PG EANE  EAL R R — Fh R IR i, IR N 2R
% (Taxol) , HEAIK H K FEEEZ PN B . 2 P92 R R BN L6 R . A b
R AU I AR T S T BT 1 S AT 200 P 23 2 S5 A B 1) 0 5

[0176] B2 28 H AL &Y, YadkiE & Bh T AE LA S nT 72 A8 F A 9
S e 400 1) 245 ) RAR FE VA T AN s JE IR o B AT IBH LR 41 A 338 NG 13 (DNAKE 1l F FF-4f) FNDNAKE il
(SHA) »

[0177]  #E—L8siti 7 Zrh , Frik $idm 7 v BLIL 5 2808 (remicade) « 2 PH A IE L ZE R &
A FeVE A HLZEK A (Decadron®) . I3[ B . 75 PG 52 L TR 5 Sme i AR FE VA A
& VRF 5% (temodar) - REH A REME K& LT (gliadel) A5 & 55 PR & e FH 20 |
FAEE JE (Iressa®) R E ZE 3T SR NE L FF L DU SR A AL 8 B W A5 P& (xeloda) -
CPT-11.F#FEa. B4 ZFA T Ea« (fFlhn, PEG INTRON-A) - Rt v L IR 40  ge B i L JRik
PR R ARG AR B T 2 L TR T doxetaxol VSRS KB IL-2.GM-CSF ik R 12
W& | 2 il v L PSR B R AR AR BR R L e b B R (biaxin) « HVH 2 VIR JEAA VI & 12K
(Velcade®) | R E: . =8 b W KEFHI. 2R A (Doxil®) AR EH KT i
B2 M R TR (Emeyt®) | AFARIR LI S HATATAL &

[0178] R At St 5 & A , Firads 0 571 ] LA 3ge B A 85 A4 oK L IR I e . 3 26 Kb . 2 2Lk
BVFIER - RIBERL RIEC RO TR - o Ik Je ks S0 R B L B A H i
[0179]  FE—SesTjfiy b, AR SCHTIR 67 J7 32t — 0 A0 4 it FH A ) — Phall 2 P de e e
BT EY) AL — LSt 7 R, BTl —FPEl 2 Pk 25 250 B 4ECTLA4 . PD- 1,
PD-L1.A2ARB7-H3\B7-H4 . TIM3 S FHATAn 2H A+ 1 — FhEl 22 Bl o 78— LL St 7 S v, 400761 Al
B — P Pl R S T AL S S b AR — sl B S Bk
2 PHIC BT AN BT IR AR A PL & B AT AR R B T 5 PR R S BT 4 e
[0180]  7E—LLJ5TH , BT IR — FhERL 2 FhPUia 7 V28 U 7 25 o 72— SE St 7 R, TS 97 ¥
AT DL/ELHE it FH FBCST DA SR A% 6 40 B o TS 5 4B A 19 405 (4IDNA) A8 ELAE LS S 4 e T
TSR 38 2 457 550 240 L B AN A B DA FL At 200 P 25 o AR 958 FBUSS 2 28, DNASS A3 FEI L 1T Pl g 2 BT AN
], ARG A= A Bt T Be A BT AN A o A9l , Bk (S A ) B DNAJE B
B PR ARG AR 0 5 o B R A e = T e 4 B K R B R AR 4 A i R 1 A S )
FEH B AE o TR (P PR L FH Bl A0 S SR80 (e 1 MR Al B B9 U e o7 (O AR N B
3 N A P R TS D) LK o 4D ST PR o X e A/ By B R A R T U P e o T
R0 A A% 5 30K 6 TS P A 4 3 AR I i B ok BB T DA R v S 2 o AR ST S RE A
A5 Qo TECST 1 TR A7 2R ) 326326 B AT MY o A SCIR 25 RE T FAR IR A I DNASS A% [T 7, i
AIUVAR
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[0181]  mJ DA% B 55 B B LA TR R B 8] 3R R 1K — RAN/NFRI R 25 T IO o A S35 R 1 s
EVLEN LI E L1006y, SR HI AN Z15 2 2180 2110 E £150Gy 5L 210Gy o 275 5 7] PA4Z 531Kk
J5 N F A, BT 77 8 AT LAALFE 2Gy 1 2 IR BRI B o JROST P [ A6 2 1 77 R Y AR A AR
K FEL A T [RIL 2R 0 24 32 B LA B2 BT i S8 1100 TS0 S P it 58 ARSI 2R o 224 e S0 45 A58 P s 12k [
BRI, Rz 2% AT LA 55 58 ) SR A ia 7 BRG] B 5 BT I ) 7K 24 770485 iy 2 B2 2 (s
BiJRgZH ) o

[0182] A HTIR B9 F AR B HE VIR AR , b 4 5 i3 40 i 2H 230t P B 25 ok < 4800 A/ BN
N o I8 D 2 F8 P B 22 B R 1 22 /D — 8803 o B MR DI 41, FARIEIT IR B O F R
IR FA L AMRHFI R H F AR GLIRFAR) o A 18 22 B B 2H 2Bl 24 21,
[0183] Rl 7E—LLsijii /5 2 Hp , AN JF SCAR I 5 R B 4 1l AN FH 28 — 3R 7 741, andit
Je 77 AT TR BRBURE STV o A — SRS 7 S, BTl B8 o A B P U T VR I B AT VU
JPIE BT I R T IR B RV AR — S Sifi 5 28 7P B AT 38— 897 R AT i
5 YU S BT VA B it o A e S T SR KBTI B — IR R A TR B P T Bk
FPVEMT it o P — e St 77 S8 H B BT IR 55 — V697 FRIAE Bk 28 — o A B0 v 2 i it F
TE— S8 St 77 o, W B 28— ¥R T A BT VA TE BT IR 5 HU R BT VR 2w A/ B it
F AR — e St 5 Ze v, B BT 28— YR YT TR AN BT IR B B R BT A A B i o A — L St
5 BT B — VR T )5 BTIR 5 P BT VA R B it F o 7R — e S s R TR
B —VRTT AR TR 55 o R BT VA AR L — T i b A — e A

[0184]  7E—Mesujii /7 S, 75 Mt A A FF SCAR I T RE A 40 g 2 w00 e SR 4 Bl (451 4 v yee
YHJH) 1 T g 4 CDB8 I Rk « AN TF SUAR ) TREAL A0 A 5 FL A The M CDS SR R IA 1) $E
YT (514, RIS AR FECDS8E A FK A CD58 , B 1A FEAR i 15 A FE AT 250 H2CD2 ¥ CD5 811y #El
YA AL AE FH I B8 714615 S AR BE 20 Mo 28 I H X Bl AR B BSR4 o 7 — N SE it 7 &
75 e A AR A AT AE 2 A I 5 — AN Bk 2 AN BRI B Th e M CDS8 R IE K - o iZl 5 W] LA
2 = 5 $ At  AE— ANy B, R 4 DR CDB8 R /K AR T BB I A it I T FE 4k
YD A — AN SEit 7 =, Bk BB A £150,000.45,000.40,000.35,000.30,000.25,000-
20,000.15,000.14,000.13,000.12,000.11,000.10,000.9,000.8,000.7,000.6,000.5,
000.4,000.3,000.2,000.1,00085001 LI HEECD58 7T/ B4 MY (RE %% H2CD2) « Thie
CD5 8 K 7K~ AT LA i A v 777, 5] gt = 400 e A B 5 2 40 B AR , £ X CDB 81 Thie 14
KA HA R TRk E (Z WA, T.J.Dengler®s N ,Eur J Tmmunol (1992) 22
(11) :2809-17) o FRAKZK-F-3E AT LA FH T 20 e S50 0 e K A 5 , 497 a3 sk 00 & CAR - T44H e 572
T 5 R IE CARFEFT J5 ) #E 40 B ) F A v 7= AE B TL-2F0 /B TFN v & (3 0, DL St 491
6) Kl E + 1K L g BT LU X AAS [A) © R K-S (2, J ek 7 =0 4 B AR 72 1) R348 CD58 Y
R BRI (51 4, na 1 m6 21 H) BEAT AL HE - %07 72 0] F T D0 2 BE 40 i 3R 08 B A 52 511 CD2.45
A e J10 FEAE T A CDA8IK B L T I 3R /K7, A 24 F A= THRECDS81 R IE K- o il , i)
BEZ0 P 5 S IR CAR - TAR MR I0A 72 B 5 R 4l M 38411, 000N CD58 43 T~ HI AL AL 4 A 75 -5 1 Js
AL, W11, 0004 2 FH T 1 2 BB 3R 1A 1 Th BB 14 CD58 R IA /K ~F- , 1T AN L 441 i 2k 1)
CD58%y T SEPR B (T RA% , Bl 2 B/ D RE & CD2) o 7E —LE S 77 S8 , CD5 8 4%
] W EIR/DCAR TIRYT I IRN y FIL-2774, S 80CAR T 1) ThRABF K o 75— Le ST it /7
FH AR SCHEAE I CARAS 52 CD5 845 2K (14 572 e R R CDB 841 2% 1 52 1] o 7F — LE S it /7 e H , AR
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SRR CAREL 5 CD2, 3 H G 1R CDB8AR A L] #R AR 1% A CD21¥) &5 ALCAR o £ — LE 5L i 77 8
5 VA CD201 H FNCARAAEL , A SCHE AL ) CAR B8 55 FifrJRg 42 | ALAEE o 4F — BE Sty R, A
SCHEAL A CARTE 4T AR B3 14 7 T R AR 24 o 76— S8 St 7 R, 114 - 1 BB il &5 #4 38037% inCD2
S A S e 1A X CDB 85 A% i A4t M BRI - T o A — 8 S it 7 B, — AN EE AN R
CARANCD244 A4 LU NI X CAR FICD2 4] A I B 4 o 72— HE St 77 22 b, HiR AICD201) &
CD21 52 AR HL 26 36 1) e R CARTT LAFRRUEE %FCD584 26 (1) CAR THHARINRE o 7F — Lo s 77 2,
5 IR AICD201) & 4 CD21) 32 AR L 3 TA 1) Je sRCAR /] LA PR KT % CD58 451 25 [)ICAR T4 U Thfit 5
YERFET T2 SR E (F11CD19) P 240 Hi A ¥ 12k

1. &%
[0185] A FFILA) J3— 5 2 I8 it FH A A FF SR TARAL 4R B R B Wi 7 A 7 22
2B ) RS — R &, g2 oy B A T BE LLEA 208 PR 14
1T 1) 145 5 g e I P ek 5 8 0 e e A 40 XU o TR A 20 i 2R ) B — 0 i LA R R R 1)
CD2 CAR. Y% B[R TCRFN/ Btk & 22 IR 2H A [P CAR o 7 — L8 ST it 77 & 1, B4 SR 3 HH CD58
FIEWDBIA L , B IE A A BOEHECD2) SEAFCD58 . % R S ik A AE bR L 1 454 71, H
T e SR b A7 AE B CDSSIPIRAS o IR AF 43 MOl 25 B % iy 7 T B A5 FH AR A I SCAR ) AR AL
A MR T8 53— PR 24550 o T AR 0 T SOAR B TR A e 8 k45 D e I R AL R IR AR />
BN FRIK BT A U CDSS I HEZH L , D] Ik 4 ff 5 200 Jf 30 AR /D BAS 3R 0K B A2 U CDS 8N, B AT
R E FH o
[0186]  FE—ANSti 7 S, AR 0 45 & A IS PRI I PUR SPUIAR T AR, BiE S 45
COSSHIAL AW - 15— /NS 7 B rh , XFCD58 B A R T HE AR IC 1 45 & A A FE bR i Y Bifdk . 76
— ST R, TR AR IE B 45 A R AR ECD2ER A o 7E — AN S T b, BTid bR L FE
AL I8 I 5 4 AR B U R A — AN ST S, Frid AR il s R T AR — AN T
S, TR bRl s RO T AR — AN T B, TR AR DB FE L B T AR — AN S T
FH, TR AR IR AR RS 256 Sy — Pl kil 4 1 (BB bR e I B AE I R EE ) IS &
A, BN AEY R PUEY R R A SRS A2 AR A T SCAR I RRIC I 45 & 750 AT LAE AR Py Bl B
(XEWER

5K it 5]
[0187]  BRAE A UL , 75 A A FF SCA ) SE Bk K AR SUSE AR N AT A 4 742
VI AR AN AR ) AR A 2 R A R 9 S I I R o 7 ST 51 B Sk
TR AT T R R
[0188]  7EDA T SLjita 9 Hp it — 2D VEA A T 1 S A SE it 5 28 5 v i S it 491145 DA i BH 5 X
Bt 1 AR B AR AT AT 5 PR 1) 4% 2 FF SCAR BRI ZE K 136 F

RN v
[0189] DL R vk At kL T iR st 5 o

1 RS PR 24K (CAR) itk & 2 BRI & Y
[0190]  ZwfidscFv i & K4 & B o 3 KL Bt (gBlock, IDT DNA) 8iHiGeneArt (Life
Technologies) £ B 2 K 4 6 JR , S8 J5 A8 B FR il 14 52 B (Roche) B In-fusionigf&
(Takara) b F& BIMSGV 118 % 53 95 85 R IR BAA . M A A CD19-BBzECD22- BBz [FJCAR , H A
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P M 5 B CD215 5 4% 3 45 F ) CAR , e B A5 CD8a i ik A% L 25 #4358

2. WG SO BB P AR AT e
[0191]  4nETATIR , JE I BR i 3% Ge293GP RS 4l il R = AL W i i 75 s . i 5 2, @it
Lipofectamine® 2000 (Life Technologies) 7F150mm%E - d - i & R 5% 75 ML 7 FH 4w A5 CAR A1
RD1 1468 BB AR [ 1) TR L2 70 % V& FE AN A o 75 % G Ja 24 FNAS /NI B 5% 92 3 5 YL 548
72 NS R BRI B O UL R BRAERRE R AE -80°C T tAE H 2 .
[0192] f#i HlRosetteSep ATHHM & £ 5F & (Stem Cell Technologies) ,f# M
Stanford Blood Center3ff5 M M yTER T 2 M A REALAAR 73 25 R AR TR A , FFAR 43 il ik v 1)
77 % {8 F Lymphoprep® % 7 15 7 1 7% 5= MSepMate - 508 347 A0 BE o K 73 25 1 T4 i 7
CryoStor CS10¥VRAFAFER:F3E (Stem Cell Technologies) A EARAT o ¥ VR IR AF B TZH
ffi 1% 35 - A T-Expander CD3/CD28 Dynabeads (Gibco) PA3: 1R ERKL : Ut R EAN A
5%FBS.10mM HEPES.2mM 1-AZ A% 100U/mLi5 % & fl100ug/mLEE 2 & (Gibco) F11001U/
ml EZHTL-2 (Preprotech) ATM- VIS IR B H B0E 7RO J5 552 R AN EE 3K FH I % SR 7R 2K
IRFE S TYNNE , I 555K 2 BRPTCD3/CD28ER KL . 4 CAR T E & A TL- 211 T4H i 15 77 2
PLO.3-1X 104 /mL4ERE . 5 FIDy 11 ght 6504710 1 Al v 1t 58 4 A\ CD198KCD220% & J5 , i
ot A B AR PPAL CARZRIA o 5 CAR - T B 7E 0 i 2 10K B TR Al e 8 B B/ N A o

3.ELISA
[0193] 383 7 58 2 RPMI - 16400 — 3 =4y 3L0 & 1 X 10°/NCAR+ T4HAE AT X 10° 4 i 4H
I R N 24 L R 1T 7 247N, WSO BR 1 77 948 FHIFN v FIIL-2MAb (BioLegend) I &4
[0S

4. IncuCyte® 545 52
[0194]  f FIncuCyte®¥: F2 48 2545 M 5 , 445 X 10" ANGPF BH 14 it 8 4 i — =X = 143 4 W 796
FLF IR, FFAE20001 RPMI - 16401 5 CARPH P4 T4H A 53 55 [7) £ & (1) % FCAR TZHILLT: 1
BN AR E R L [E 9 E o 8 IncuCyte® ZOOMIE 40 e 43 #F 248 (Essen Bioscience)
2- 3/ AROUAR S AR BRI 8] i BL 105 A B AR ALY AR 4 7K BB o 4 B LI S AR 43 GFP i JiE
PEAL 7 (1) GE P BE 4 e 400 A 1) 7 ot 1 o KB 6o e s DU F AV — AL B B ] R P

S 511 - CD5 S &5 %5 CAR - T2 it K] - R 3 i) 451 28
[0195] kAT %S5 LA B 78 CD58 U 2k f CAR - THH i IRl 1 TR 1 B2
[0196] i FARUEFE R MY 7 =FHCAR:CD19-28z (SEQ ID NO:63.64) .CD19-BBz (SEQ ID
NO:65,66) FICD22-BBz m971-BBz;SEQ ID NO:59.60) , 3 Hi: S5 5 JF AL TS0 o DL it
CAR TEHM. %X CRISPR Cas9ftNalm64H it (BLH MY F 175 40 52) 7645 B V% A % CD58 LA
SR HE SERNA (gRNA) B TS N8, PARE % —Nalm6 4L H i) CD58 %A (Nalm6 CD58KO) &,
FRALXT HENaIm6ZH (Nalm6 Cas9) .
[0197] 44 /NCARA 5100, 000N #ENalm64H Mo LA L : 1 b 22 382 35 24 /N, 4R 5 i i
ELTSAMI &35 7% B3GR A R IFN v AITL-2. nf&] 1 o , CDS 8 M 2 ¥ 2 P AR BT 57 = MCAR
THIEAR T IEN v 724, 3F B B 3 M4 {KCD19- 282 F1CD19-BBz CAR THI[{IIL-2/=4= (CD22-
BBz 7E A B A CDS8HIE L A=A KERIIL-2) .

S 4512 : CD5SIH 2 % CD22 CAR - THH B 2 (1) 45 55
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[0198] AT %S5 LU E CDH8HR S XFCD22  CAR-TVE 14 (I §E i
[0199]  FHPIFFCAREIM971-BBz (SEQ ID NO:59.60) Flm971-28z (SEQ ID NO:61.62) Hf{j{F
—Fhth]4:CD22 CAR THHM, & —Fhifd Fm971$H1CD22 scFv (SEQ ID NO:2) 4 HAMA R
4 CD58ZR 1A [INa I m6 #E 21 il T F2AL LA 22 IAGFP , {8 15 5E 5 18 1L GFP %% 6 72 5 R 40 it 5543
[0200] EEANCAR TZH 550,000/ B0 LA L : 1R HE R & 72/ o 78 IncuCyte® Zoom i
Y11 B 73 BT 22 298 A 00 T T AR 1 % o I 2, B FRCAR TXFCD5 8RB (CD58KO) 4 A
B RGBT

S 4513 : CDS 8 25 %FCD19  CAR- T4 ffd 75 P ft) 45 2
[0201]  JFAT %3250 LU € CD58ER 2K LA X FEAS R 7K P CD195R 1A R XFCD19 CAR- T 141
SN o FHAE A2 SR AR DU CAR - TAH L A 40 P 5238 8 R0 vy 7K P B B iR, anCD19.. iX #CD19
FIE KA — 58 S B 8 75 A R EL IR 1 52 338 H A LRI CD 19 2Rk , PR A e 441 it v] LA
NIRRT B R R/ B D 5 BT IR SRR R B R 1) X R I T 80 FICAR - TR Y
B CAR - T3 P B A o IR L , 7E1Z S 451, 48 1iNa 1 m6 41 i 22 LATE P AR AR R IE KT R R
IKCD19, LAEEAE B F2 AL PRI SE ) 2% A1 T MIAAAR 20 SCA R CAR - T4 i
[0202]  FHPFCAREICD19-BBz (SEQ ID NO:65.66) FICD19-28z (SEQ ID NO:63.64) H{){F
—Fh#45CD19 CAR THHML, & — Fh35 3 FI$HiCD19 scFv (SEQ ID NO: 1) ¥ EHFMAEE
CD58FK A INa I mESEAH . T-F2 4k LA FIAGFP , {8 753 B8 % 18 ik GFP% ) 12 5 s i B Ak 47 - B AR
TINa 1 m6SE 4N B 7E ot — DA I 0 T kAt 1H45, 00045 DLICD19/ 4 iE . 3 71 B 41
i TREAL AN 2146 , 1964 DLIICD19/ 41 (SF-357) 39634+ UL /4l (SF-35)) .
[0203] K4 AFANCAR T 55K B A FEARZLAI50, 0004 SELNHE LA L : LA LL RGF B 72/ . 7E
IncuCyte® Zoomi 40 il 7 B Z2 &t Hh I & il B 8] 170 A2 1Y 22 't » an B 3P 7 » P APCAR - T4£45, 000
ANCD19/ 41l '~ AN 52 CD58KO T 521 , (H 7R #L IR /K P I CD193RIA T , A # B X CD5 8 i Bk
(CD58K0) 4 Ffa 1) DR A BT RIS » B A AT 5 127 24 CD 19314 73 7l PR AR 22 R 41 6, 19681963
ANCD19%3 B, CAR B A A1) Th 2%, 3+ HL.CDB8ER 2k LA B KK 54

S84 : CD22 CAR-THA P 241 i B 4 1) 492 35
[0204] AT %L LIAIEBIAEASAAIECDS8 R IA I 15 0t FrivJs MU FICD22 CAR- TAH IR IT
kiR
[0205]  Nalm64H A T A%k LR R 3 2 Bl , 3F HAE —2H B CD58 3R ik - 1005 4
HlffNalm6 Cas9 (F/AN£5 gRNAF Cas9H % 1, CD58") BiNalm6-CD58K0 (FH & CD5 84 14 gRNA
ff)Cas9HE ZF £1,,CD58) FEFI/INR (FFLIN=10) . =K J5 , B4 #—F$523,000,000)
CD22-41BBz (SEQ ID NO:59.60) CAR TZHMIEK3,000,000 &AL (K55 5) T . 4 4 &1 -
2R SRk i & (MYRBLI) .
[0206]  WniEl6 o , iiEd 7 F2 S A 40U A% S I TR (Cas OBLFUAA) FICDE8KOREAUA) 1 BT A /)n
R PR AR K H MO 71 -BBz CAR T4 g 5% HIICD58 "4l fitd (Cas9 3M CD22) f fiRi A=
K, {5 K RESLELXTCD58 4l ffl (CD58KO 3M CD22) HIH# A S M o

S 4515 : CD19 CAR- T Py 20 Jfo B 2 1) 452 35
[0207] AT %L LIAIEBIAEASAEIECDS8 R IA I 1 0t FriJs MU FICD19 CAR- TAH IR T
kiR
[0208]  Nalm64H A T A% 4k LA KR 3O 2 B , 3F HAE —2H B CD58 3R ik - 1003 4
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HifINalm6 Cas9 (FEiEA 2 gRNAFK)Cas9,CD58") BiNalm6-CD58KO0 (CD58 ) Heff /N, (FF4IN=
10) . =R JG, BT —2F4523,000,0001NCD19-282 (SEQ ID NO:63.64) CAR THHfuEk3,
000, 000540 CR 4% 'F) TAHME B 8 &1 - 20 2 R O@E & (MgIBLT) «
[0209] WPl T HT IS, R 7 2 52 A S IO TA AR I BT A /N B PP BRI A K o I CD 19 -
28z CAR THHMIRE 45 #CD58 4H i (CD19-282 % T-N6 CD58+) [ ifrigd 4 K-, (H I g S I
CD58 4y (CD19-28z%F-FN6 CD58 KO) Fy it Jz v
[0210]  FH# FICD19-BBz (SEQ ID NO:65.66) CAR- T4 5 & i% S5 , F 2 A MR, in
KI8H 7
SZHi16:CD22 CD2 CAR
[0211]  BEATi% 256 DL B B FIAS LA CD245 M3 [1CD22  CAR5 H A5 IR H A5 4- 1BBSS
FIPICAR .
[0212]  fgi FH47iCD22 scFv m971 (SEQ ID NO:2.31) FICD8a P ik #4938 (SEQ ID NO:5.34)
F9% L NCAR:m971-BBz (SEQ ID NO:59.60) .m971-CD2-BBz (SEQ ID NO:17.46) .m971-CD2-
z (SEQ ID NO:16.45) .m971-BB-CD2z (SEQ ID NO:18.47) Flm971-BBz-CD2 (SEQ ID NO:67.
68) o b FTiR ¥ X LB CAREL 5 B TZH L .
[0213]  44:FHCAR-T (50,000 4HAE) 550,000/ MNalmé R 41 il (GFP',CD58 B{CD58 ) £E
IncuCyte®4$5 7255 i B 727N o WIEI9 AT 78 ,m971 -BBz - CD2 & ToAK (1, {H AT A FoAth 5 CD21
CAR (m971-CD2-BBz;m971-CD2-z; F1m971-BB-CD2-z) XFCD58 FICD58 ZHMI Ik T4 Fm971 -
BBz CAR.
[0214]  #4100,000CAR-T4H /i 5Nalm6 CD58 BiNalm6 CD58 4l —ATHE & 24/, If:
L ELTSAMNA R 774 EIB B IL- 2RI TFN v R T80 W& 107~ ,m97 1 - BBz -CD2 & Jo A4 1) , (2
J A HoA A CD2 CAR (m971-CD2-BBz;m971-CD2-z; Mlm971-BB-CD2-2z) %FCD58 4HE I T
HHIm971-BBz CAR.
[0215]  FH100 /3 M RiE %L =M INalmé CD5SKO4H it fh /NGl (FH4HN=5) . = K )5, H
300 /5 MEIY) R S) \m971-BBzEkm971-CD2-BBz THHHEIAYT /N - W L L7 , 58 ¥
m971-BBz CARAHLL ,m971-CD2-BBz CAR-THHHE fi.71s HA 355 1) B Jeg 42 il RO 3 ok A7 05 2R
SR 7:CD19 CD2 CARFHI 4%k
[0216]  #EATi% 5256 DL B HA FIAS LA CD245 M3 [1CD19 CARS H A5 MR H A5 4- 1BBSS
FIPICAR .
[0217]  f FHHTCD19 scFvAICD8as ik #4354 2 LA N CAR: CD19-BBz (SEQ ID NO:65.66) -
CD19-CD2-BBz (SEQ ID NO:13.42) .CD19-CD2z (SEQ ID NO:12.41) FICD19-BB-CD2z (SEQ ID
NO:14.43) - il AT X LeCARFL 3 R TN - o
[0218] 4 FHCAR-T (50,000 M4HAE) 550,000/ MNalm6 8 41 il (GFP',CD58 B{CD58 ) £E
IncuCyte® 1% F2 A8 v i 5 72/ o 0B 1257 , BT AT 3% BECAR - T £ 44 % CD58 AICD58 ™ 4 fifd
(1) £ 2 7 T R IIAH 2
[0219]  #Efhit, Nalm64H il 25 £145,000CD19%) T/ 40 o P& 3 , 1F % BAH il ik 2922
X 10°ANCD194Y -/ 4L, T E 1995 B g 26 ik 468 3 5 /b (76 I 60 CD 19 fI T VE VR IT 2 11T »
CLL-13X 10°4>/ 40 ; B 40 EL IR - 10 X 10°AN /40 i) (Z 4510, L GinaldiZg A,J Clin
Pathol (1998) 51:364-69) . 7£ I, Nalm6 A fe 4 T A2 LUKECD19ZRIA B IR 22 216, 196549634~
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CD1953 /20 , /K P4l J8 3 v R IO AR AR B K S , ARIF 58 Jie e 240t i B £ B A A 1)

Al
[0220]  #44FHCAR-T (50,0004 ) 550,000 Nalm6 (6196) 8 40 (GFP',CD58 Bk
CD58") fEIncuCyte® 1% F2 4 i & 72/ o tn B 13 [ 7% , CD2CAR - TAE XCD58 2 ifd ) 4 fifg 75 14
J7 AR T FICD19-BBz CAR-THHMI . anE 1477, 4 BRIk , 24585 & 24/Nsf I, IX £6CD2 CAR
FEATXFCD58 HICD58 4 it ) 41 A [H & Iy T B A 1% BECD19-BBz  CAR-T4H .

SE 5118 : CD2 CARHH 3 sl i 25 #y 3 1) ie ¢
[0221]  @EAT 1550 DA Aff 2 W Lt 3 o) S & A 3 mT FH 15 A CD 23 S &5 M 3k I CAR
[0222] 4 ffT ik i1l 46 CAR m971-282 (SEQ ID NO:61.62) flm971-CD2-28z (SEQ ID NO:19.
48) F ¥ HE S B TR K CAR- T (100,000) 525 & )Nalm6 CD58 ECD5S Z i 3t 1%
FE24/NE , I8 I ELTSAKS W85 77 b 38 W1 40 B 8] -1 R 78 » Wi B 15 oS, 1) CD28 L il i &5 #4)
R INCD2 L il 25 M sz fr | B BRI IL -2 AT TEN v B 24 5 #E 40 i £E IncuCyte® 4t
B FE T2 /N S I 20 P F RIS, 3 m971-282 CAR- TZHMf Em971-CD2- 282 CAR- T g 72 F
B, i 16 AT .
[0223]  FH),[F14-1BB CARFHSINCD2HE 1 P , R il 2 &t X CDE8KOAH ML i) 375 14 o tn v ik
1 #¢CAR m971-BBz (SEQ ID NO:59.60) .m971-CD2-BBz (SEQ ID NO:17.46) .CD19-BBz (SEQ
ID NO:65.66) FICD19-CD2-BBz (SEQ ID NO:13.42) H¥4H % S 240 i . 44 CAR- T4H
(100,000) 52 FNalm6 CD58 BLCD58 A ILks 324 /N, FE3H i ELTSAKS 1% 9% _E i
(1) &4 B PR R o A B L TR 5 K5 CD2 L I 245 M 3 7S I 25 4 - 1 BBIL I &5 M 3k e 382 17 4 X
CD58KOZH Ffd (1) 40 A EX 1~ B35, 3 HL 6 T-CD19CAR,, ¥ INCD2 .04 5 1 44 % CD58 44 Jfa 147 440 it [
TR WK 18T 7R , 24 7E IncuCyte® Hp 5 BE A0 i HL 1% 7 2/ I 46 W0 241 i 25 14 A, m9 71 -
CD2-BBz CAR-THHf L & #im971-BBz CAR-TZH MU 2% B 56 47 , 45 5 J& £ %FCD58KO0 (CD58 ) 4
i

SA9 : ;e NCD2 kA 2 Ik
[0224] AT IZSLE DUIERH J) XCD2#k & 2 IR RIS AT AL
[0225] 4] £ XU [ TP 2244 LA 15 CAR m971-BBz (EL 45 CD8a s Jiki 45 #43%) FICD2 k& £
Jk, B FH2 A 3143 Ba 4 A 45 444, (SEQ ID NO:69.70) o A< LT FHIRI 248 51) (P2A) 218415 A4,
o AR A EE U1 F 81 (RKRR) AP2ASF 31 _EJi# I EcoRTUIRIAL s AR Ui () Xho T U FIAL i o #4)
RN :m971-BBz-2A-CD19-CD28tm-CD2 (SEQ ID NO:71.72) \m971-BBz-2A-CD19-CD8tm-
CD2 (SEQ ID NO:73.74) \m971-BBz-2A-CD19-CD2tm-CD2 (SEQ ID NO:75.76) \m971-BBz-2A-
CD19-CD28tm-2& 1E1 (GHE) (SEQ ID No:77.78) Alm971-BBz-2A-2& 1k (X&) (SEQ 1D
NO:79.80) o HH ML A £ I CD2 ik & 2 KR B A A A B9 85 5 (tm) 45 #4938 : CD28tm CD8 tm Al
CD2tm. & 197 & 1 Ut B 7R I P CAR 5 CD2 e Tk & 22 IR 2 (B I 22 7 o 7 ¥l i 2 1 CD2 CARH
R, R T CD3CHE 45 M3 Ak B A 4 - IBBAICD2IL Il 4 fdak . 4 B ez 17 B
A 4- 1 BBIL Jl ¥ 25 My 35 ) 28 —ARCARMIE A HU J5E 45 & 25 K4 S8 AN CD2 3L Jl) ik 45 A 33 ik &
IR o VR, BR A 22 I = CDICIRE £ A4, PR AN DA e e AR FH B AL I CAR
[0226] 44 FHCAR-T (50,000 4HAE) 550,000/ Nalm6 R 41 il (GFP',CD58 B{CD58 ) £E
IncuCyte® % 324 v i1 & 72/Ni o W1 205715 , BT A CARXFCD58™ 441 fild R LR 161, 115 A m971 -
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BBz-2A-CD19-28tm-CD2AIm971-BBz-2A-CD19-2tm-CD2%F CD58KOZH iy 76 I K 1 o AN 32 A% 3L
W RAE, 550X 2t T B JE AR A [ em& A3 ) 3 sz A 2 TRD PR T B Bl
[0227]  4CAR-T4HMI (100,000) 525 EffINalm6 CD58 BLCD58 435 3524 /Nt , I3 i
ELTSARZIN3E 7% B iE W 4B R 7Bl tn B 21 B, B 7 CARZ Ak B Bk 2 IR CAR-T
AR AE £ X CDS8KOZH A Py 24 i [R  RE 57 T AR T35 A ik & 22 K CAR - T4l

SEEA510 =X 5 e NCD24k & 2 Ik
[0228]  BEATIZSLE0 LALLER SCAR- ik & 22 IR & 5 75 A CD2.45 M3k 1) I CAR .
[0229]  AHm971-BBz-2A-CD19-28tm-CD2 (SEQ ID NO:71.72) \m971-BBz-CD2z (SEQ ID NO:
18.47) 8{m971-CD2z (SEQ ID NO:16.45) A4 & { fil] £ CAR - T4H L . 45 BEZHCAR-T (50, 00014
ff1) 550,000 "Nalm6 fiiJ5 4H L (GFP”,CD58 Bk CD58 ) £ IncuCyte® 15 77 4 i B 72/ . 1
K220 7, [ S 4K (m971-BBz-2A-CD19-28tm-CD2) k. 79 it X W 2 42k 2 T B 4
[0230]  ¥4CAR-T4HJf (100,000) 525 & ¥Nalm6 CD58 BLCD5S8 ZH i Ht 1% 37 24 /N, F i it
ELTSAKS W15 7% b 38 7 1 40 o IR 7 R il B 23 o, Je s 282 A& (m971-BBz-2A-CD19-
28tm-CD2) F-I Lt P i ey 2 A R UL SR 4

S 1 EAM R A 2 K
[0231]  @EA47 1% S 56 DAGIF 5 ¥ i) ol CARBE ] (149 AH [7) B it X0 A 5] R 62 1 ik & 2 BRI A/E H
scFvIIm97 1 FIHA22 % H #E 17 CD22 [ AN R R AL o FEIX TR 0 , HA22 5 CARF A& HH ffimO 7140
A HT G Z I k.
[0232]  Fim971-BBz-2A-HA22-28tm-CD2 (SEQ ID NO:81.82) \m971-BBz-2A-HA22-8tm-CD2
(SEQ ID NO:83.84) .m971-BBz-2A-HA22-2tm-CD2 (SEQ ID NO:85.86) \m971-BBz-2A-%& it
¥ (GFHR) (SEQ ID NO:79.80) F1lm971-BBz-2A-HA22-28tm- %% 1k (& &) (SEQ ID NO:77.
78) il %% CAR- TN AL . 545 41CAR-T (50, 0004 AE) 550,000/ "Na 1m6 fF83 41 fitd (GFP™, CD58 "Bk,
CD58 ") 7 IncuCyte® 3 F2 45 HH i B 72/N6 o N 247 7, [ CAR- R & 2 KA & 1) B — Fh
HBEL B R CAR R UL B 4
[0233]  CKCAR-TZHAE (100,000/41) 545 & HINalm6 CD58 BLCD5S 4 il ks 7724 /Nt , 33
T EL TS ARG 1% 3% b 375 V1) 2 ot IR 1~ B 18 » P 25 T 7~ ,m971 -BBz - 2A-HA22 - 28 tm-CD2/E4H
i Rl T B 75 THT Em97 1 - BB-CD22 38 15 B 4 — &,

SR 12:CD22 CD2 CARPIHL b ygd v 14k
[0234]  JEATIZSZE LLAFFTCD22 CAR (m971-BBz) 78 A BV A CD215 5 & #4338 1 15 10 R %ot
CD58 KO 4t Mea v 14
[0235]  FH10073 A Jogd R EEFINSG/IN R, , 16 7 Pl il R 35308 B R LA s ik 2B 4
ROGERER I B P S 3R, FH300 [ AHUA) CR % F: 1) BiE A CD19-TMELCD19-CD2/ Jx =X
m971-BBzGYT /N o B J 1 - 2000l & IR BLT o
[0236] WP 267 , SANEATATAE 5 12 5 45 M3 B0 IR BICD 19 X 4> 7 (SEQ 1D NO:
113.135) —#2 ik (L S) 4 4im971-BBz CAR (SEQ ID NO:59.60) (CD22-4-1BBz+CD19-
™) ML, & 5IRRICD19f¥ CD21E 544 5:CAR (SEQ ID NO:101.123) —EFik Gt ) (1)
m971-BBz CAR (SEQ ID NO:59.60) [ ;e CD2 CAR TZHJifd (CD22-4-1BBz+CD19-CD2) &7~ H
£ XFCD58KO Nalm6 i 5 7T b I8 36 1

SRR 13 : ) R CARFICD244 A& FCD58 KO
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[0237]  #FEATZSEE0 DA 7 [ sRCARFICD24A A& R CD58 451 4% .
[0238] R BICD201) & A CD2# 5% {4 (B4 CD8EL CD28EE i 4 #44%) (SEQ 1D NO:1098%110)
5jCD22 CAR (m971-BBz;SEQ ID NO:59.60) 3L3iA . #4100,000/NCAR TAHAELAL: 1L ZH S
Ra jiEkNalmé i3 40 f 2 385 5524 /N o 3@ I ELTSAII & &M () TL- 27K F . n B 27 s
iR RICD20/ 4 4 CD2) 5% 4 (m971-BBz+CD20-28tm-CD2F1m971-BBz+CD20-8tm-CD2) $k 3%
ik QL 3) 1)/ :UCD22 CAR T RE W PRkt X CDSSKOZM ML) CAR TIRHE - 1X Flt X CD58
PR (P PR RN AE IR 2 IR CD2 52 R 1 b (RIASSIZEG: H (1 CD20) B A& A
[0239] R SICD20fK) & 45 CD2 ) 3244 (FLAG CD28%E: Btk 17 i 458 My ek, , AT BN A CD2; SEQ 1D
NO:1118%113) 5CD19 CAR(CD19-BBz;SEQ ID NO:65.66) 3£ % . #100,000MCAR THH A LA
1: 1HIEE % 5CD58+F1CD58-Ra ji i 4l il R L1 7224 /Nt o I ELTSAMI & B 19 1L-2
K. GNP 28 7, 5 R AICD20 K 5 45 CD2 ) 5244 (CD19-BBz+CD20-28htm-CD2) JLFRIEH [
3CD19 CAR THHHEAE WS PR XFCD58 KON ICAR THHAEINEE -
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7~ JRACD19-282FIm971 -8tm-CD2- 2 HE PR K %FCD58 KOAHAEIICAR TL e H-L4ERFEH X 7
2K CD198YCD224T J57 11t 4 A 1) 3 14
[0241] &4 CD2FICD3 2z o PN 45 M 35k 1) 1R 73 C20 I CAR (CD20-1gG11long-28htm-CD2-z; SEQ
ID NO:111.133) 5CD19-BBz CAR(SEQ ID NO:65.66) ) I ik GLEEYL) . 4100,000
CAR TZHMILAL: 1/ EL 2 5CD58+MICD58-Ra ji ed 40 il 3 1% 5524 /M) o 3@ IS ELISATI &
TEW B TL-27KF . W 308 7~ » )R X CD19-BBz (SEQ ID NO:65.66) FICD20-28htm-CD2-7
(CD20-1gG1long-28htm-CD2-z;SEQ ID NO:111.133) fEfAS4KRET%FCD58 KOAHMIfICAR T4H
J DI 6 R RF A X0 0 25 BE ST IR AnCD 19 40 AR v 14 « Je :XCD19 - BBz A1CD20 - 28h tm3tf R 52 {4
(SEQ ID NO:113.135) NREFRFLTNRE

S5 14 « ;2 ARCARFICD244 N #& K CD58 KO
[0242]  BEATIZSZ6 LA 7T S sUCARFICD24A A 4R R CD5 8 2k
[0243]  FH100 34N I 7 6 Jigd 2R 2 FINSG /N B X 7 b g 2R 250 360k e R LA B L £ W)
R BRER IR o R B AP 3R 5 W 31FTAR , 300 75 ANCAR TG Y7 /N o B J 1 - 27
B MIEEY RN AFHAN=5 R/NR B 31 R, ) XA CD21E 516 FHICD19 CARELCD22
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Xof 453 2k B JE 4 CD 1 9P 248 ) 0 12k o

SR 15:CD20 CD2 CARYKFLCD58FICD1 9 2k
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[0245] 4 =FCAR (CD19-28htm-BBz; CD20-8htm-CD2-z;CD20-28htm-CD2-z) [{1100,000/
CAR TZHAILAL: 1)L 2 5Ra ji R 4R i & (CD58+;CD58-;CD19-) FLk%F724 /Nt o il L ELTISA
M EER W IL-2/KF . WEI32FTR , B4 17 CD215 5 /% T #E M CD20 1) CARBE % 7e Ik
CD58[) 351 25 AICD 19K #5155 , iX 5 & #FE CAR T Ly 7 92 1) S e K 3 1 5 DAL ) o
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[0246] W] 3 ik 7 1A 0y v2 1 5 % 2k A R DRI TCR () T 400 i g 8 4 A K 1) R B P yg V=2 i 1 vk
4R (TIL) 1 ICD2ME 515 T ARG PTG TILIR B 45 3

[0247] {540, T4H AR AT LA FHIGSRCD2ME 5% S FE 324k (B 7RISR TCRZ 4P 5.8
B B ANECAARGE G S5 A3 5 I 25 M3k RN CD 245 5 A% 5 445 M 3k 1y S 52 A4 ] LI 7 9 3 B L 3%
P rb i 3%, I LR 7 B iR 40 2 A R AN A7 7R B SR AR 1) CDB 8 1] DA e R AL CD2M5 5
8 G o JLSZ AR B L AR 43 P AL R ) e 4 B R 8 I 0 1 s cFvERAE B b MR 4 i 5%
A ) 3L A SEAR A FC A

[0248]  MEGRCAR THHML.FLIEFITCR THIMEL R ETILHCD2ME 54% 21 55— Morikar LA
557 T A0 DL AH s 28 33k 7 W ) 53, T Ik 43 WA 1 43 ¥ e % e o s A — Fh el 2 FhgicD2
scFv Jifg Fab DARPIN. P {4 5 HAth 25 & 771 /P15 45 & S5 1 88 B 4 AL ) R ARCD2 . ] B AX
Hhy, 3 WA 23T ] ATE S A8 N RIE WA 43 - 0T LU R 25 A1, 9F BT DA a2 3k
EBRIA scFYAH B : — A scFves A T _ECD2 GEs HRIRCD2M5 5% ) , 55— scFv
B A TR ) E I A B b R 1 B 1 o B A, (S04 22 T 200 s 38 ik e 241 B i A2 BRI F B0
CD2.
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<110> /A=« BriHAg R -3 o

<120> BAGCD2WIE ik & P 32 14

<130> 078430-514001WO0

<140> [F] I BE A $E 22

<141> 2021-01-28

<150> US 62/976,997

<151> 2020-02-14

<150> US 63/109,831

<151> 2020-11-04

<160> 135

<170> PatentIn 3.5k

210> 1

211> 267

<212> PRT

213> NTLF4

220>

223> E R EAA

<400> 1

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys

1 5 10

Ala Phe Leu Leu Ile Pro Asp Ile Gln Met Thr

20 25

Leu Ser Ala Ser Leu Gly Asp Arg Val Thr Ile
35 40

Gln Asp Ile Ser Lys Tyr Leu Asn Trp Tyr Gln

50 55

Thr Val Lys Leu Leu Ile Tyr His Thr Ser Arg

65 70 75

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr

85 90
Ile Ser Asn Leu Glu Gln Glu Asp Ile Ala Thr
100 105

Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gly Gly
115 120

Thr Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly

130 135
Thr Lys Gly Glu Val Lys Leu Gln Glu Ser Gly

56

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser

140

Pro

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125

Gly

Gly

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu

Glu

Leu

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu

Gly

Val

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Ser

Ala



CN 115698285 A

.1l

%=

2/178 T

145

Pro Ser
Pro Asp
Glu Trp
Ala Leu

210
Val Phe

225
Tyr Cys

Trp Gly

<210> 2

Gln

Tyr

Leu

195

Lys

Leu

Ala

Gln

<211> 258
<212> PRT

213> NLR5

<220>

<223> B R ERAE

<400> 2
Met Leu
1

Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp

Pro Glu

Leu Glu

Leu
Leu
Lys
35

Val
Arg
Asn
Thr
Asp

115
Asp

Ser
Gly
180
Gly
Ser
Lys

Lys

Gly
260

Leu
Leu
20

Pro
Ser
Gly
Asp
Ser
100

Thr

Ala

Leu
165
Val
Val
Arg
Met
His

245
Thr

Val
5
Tle
Ser
Ser
Leu
Tyr
85
Lys

Ala

Phe

150

Ser
Ser
Ile
Leu
Asn
230

Tyr

Ser

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Val
Trp
Trp
Thr
215
Ser

Tyr

Val

Ser

Gln

Thr

Ser

95

Trp

Val

Gln

Tyr

Ile

Thr
Tle
Gly
200
Tle
Leu

Tyr

Thr

Leu
Val
Leu
40

Ala
Leu
Ser
Phe
Tyr

120
Trp

Cys
Arg
185
Ser
Tle
Gln

Gly

Val
265

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys

Gly

57

155
Thr Val
170
Gln Pro

Glu Thr

Lys Asp

Thr Asp

235
Gly Ser
250

Ser Ser

Leu Cys
10
Leu Gln

Leu Thr

Trp Asn

Arg Thr
75

Lys Ser

90

Leu Gln

Ala Arg

Gln Gly

Ser
Pro
Thr
Asn
220

Asp

Tyr

Glu

Gln

Cys

Trp

60

Tyr

Arg

Leu

Glu

Thr

Gly
Arg
Tyr
205
Ser

Thr

Ala

Leu
Ser
Ala

45
Ile

Tyr

Ile

Asn

Val

125
Met

Val
Lys
190
Tyr
Lys

Ala

Met

Pro
Gly
30

Tle
Arg
Arg
Thr
Ser
110

Thr

Val

Ser
175
Gly
Asn
Ser

Ile

Asp
255

His
15

Pro
Ser
Gln
Ser
Tle
95

Val

Gly

Thr

160
Leu

Leu

Ser

Gln

Tyr

240
Tyr

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val
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130
Ser Ser
145
Ser Leu

Ser Gln

Lys Ala

Val Pro
210

Thr Ile

225

Gln Ser

Ile Lys
<210> 3

Gly
Ser
Thr
Pro
195
Ser

Ser

Tyr

<211> 268
<212> PRT

213> NLR5

<220>

<223> B R ERAA

<400> 3
Met Val
1

Ala Phe

Gly Gly

Ser Gly
50

Pro Glu

65

Thr Tyr

Asn Ala

Asp Thr

Gly
Ala
Tle
180
Asn
Arg

Ser

Ser

Gly
Ser
165
Trp
Leu
Phe

Leu

Ile
245

Leu Leu Val

Leu

Leu

35

Phe

Lys

Tyr

Lys

Ala
115

Leu
20

Val
Ala
Arg
Pro
Asn

100
Met

5
Ile

Lys
Phe
Leu
Asp
85

Thr

Tyr

Gly
150
Val
Ser
Leu
Ser
Gln

230

Pro

Thr

Pro

Pro

Ser

Glu

70

Thr

Leu

Tyr

135

Ser
Gly
Tyr
Ile
Gly
215

Ala

Gln

Ser

Asp

Gly

Ile

95

Val

Tyr

Cys

Asp
Asp
Leu
Tyr
200
Arg

Glu

Thr

Leu

Thr

Gly

40

Tyr

Val

Lys

Leu

Ala
120

Ile
Arg
Asn
185

Ala

Gly

Phe

Leu
Glu
25

Ser
Asp
Ala
Gly
Gln

105
Arg

58

Gln
Val
170
Trp
Ala
Ser

Phe

Gly
250

Leu
10

Val
Leu
Met
Tyr
Arg
90

Met

His

Met
155
Thr
Tyr
Ser
Gly
Ala

235
Gln

Cys

Gln

Lys

Ser

Ile

75

Phe

Ser

Ser

140
Thr

Ile
Gln
Ser
Thr
220

Thr

Gly

Glu

Leu

Leu

Trp

60

Ser

Thr

Ser

Gly

Gln
Thr
Gln
Leu
205
Asp

Tyr

Thr

Leu
Val
Ser
45

Val
Ser

Ile

Leu

125

Ser
Cys
Arg
190
Gln
Phe

Tyr

Lys

Pro

Glu
30
Cys

Arg

Gly

Ser

Lys

110
Gly

Pro
Arg
175
Pro
Ser
Thr

Cys

Leu
255

His
15

Ser
Ala
Gln
Gly
Arg
95

Ser

Thr

Ser
160
Ala
Gly
Gly
Leu
Gln

240
Glu

Pro

Gly

Ala

Thr

Gly

80

Asp

Glu

His
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Trp
Ser
145
Ser
Gly
Tyr
Ile
Gly
225

Gln

Trp

Gly
130
Ala
Asp
Asp
Leu
Tyr
210
Ser

Glu

Thr

<210> 4

211>
<212>
<213>

<220>

223>

<400> 4

Met
1
Ala
Leu
Ser
Pro
65

Ala

Ser

Leu
Phe
Ser
Ser
50

Lys

Arg

Arg

Val

Gly

Ile

Arg

Asn

195

Tyr

Gly

Asp

Phe

503
PRT

NILF5)

Leu

Leu

Ala

35

Val

Pro

Phe

Val

Leu

Gly

Gln

Val

180

Trp

Thr

Ser

Phe

Gly
260

ENE )N

Leu
Leu
20

Ser
Asn
Trp

Ser

Glu
100

Phe
Gly
Met
165
Thr
Tyr
Ser
Gly
Ala

245
Gly

Val
5
Tle

Pro

Tyr

Ile

Gly

85
Ala

Ala
Gly
150
Thr
Tle
Gln
Tle
Thr
230

Thr

Gly

Thr
Pro
Gly
Met
Tyr
70

Ser

Glu

Tyr
135
Ser
Gln
Ser
Gln
Leu
215
Asp

Tyr

Thr

Ser
Asp
Glu
Asp
55

Ala

Gly

Asp

Trp

Gly

Thr

Cys

Lys

200

His

Tyr

Phe

Lys

Leu
Tle
Lys
40

Trp
Thr

Ser

Ala

Gly Gln Gly

Gly

Thr

Arg

185

Pro

Ser

Ser

Cys

Leu
265

Leu
Val
25

Val
Tyr
Ser

Gly

Ala
105

59

Gly

Ser
170
Ala

Asp

Gly

Leu

Gln

250
Glu

Leu
10
Leu

Thr

Gln

Asn

Thr

90
Thr

Gly
155
Ser
Ser
Gly
Val
Thr
235

Gln

Ile

Cys
Thr
Met
Lys
Leu
75

Ser

Tyr

Thr
140
Ser
Leu
Gln
Thr
Pro
220
Tle

Gly

Lys

Glu
Gln
Thr
Lys
60

Ala

Tyr

Tyr

Leu

Gly

Ser

Asp

Val

205

Ser

Ser

Asn

Leu
Ser
Cys
45

Pro
Ser

Ser

Cys

Val

Gly

Ala

Ile

190

Lys

Arg

Asn

Thr

Pro
Pro
30

Arg
Gly
Gly

Leu

Gln
110

Thr

Gly

Ser

175

Ser

Leu

Phe

Leu

Leu
255

His
15

Ala
Ala
Ser

Val

Thr
95
Gln

Val
Gly
160
Leu
Asn
Leu
Ser
Glu

240

Pro

Pro
Ile
Ser
Ser
Pro
80

Ile

Trp
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Ser
Gly
Ser
145
Gly
Ser
Trp
Lys
Ala
225
Tyr
Val
Cys
Gly
Ile
305
Glu
His
Arg
Lys
Glu
385

Tyr

Leu

Phe
Ser
130
Ser
Ala
Tyr
Tle
Phe
210
Tyr
Cys
Trp
Asp
Pro
290
Ser
Asp
Asn
Val
Glu
370
Lys

Thr

Thr

Asn
115
Thr
Glu
Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys
275
Ser
Arg
Pro
Ala
Val
355
Tyr
Thr

Leu

Cys

Pro

Ser

Val

Val

Met

180

Ala

Gly

Gln

Arg

Ala

260

Thr

Val

Thr

Glu

Lys

340

Ser

Lys

Ile

Pro

Leu

Pro
Gly
Gln
Lys
165
His
Tle
Lys
Leu
Ser
245
Gly
His
Phe
Pro
Val
325
Thr
Val
Cys
Ser
Pro

405
Val

Thr
Gly
Leu
150
Met
Trp
Tyr
Ala
Ser
230
Asn
Thr
Thr
Leu
Glu
310
Lys
Lys
Leu
Lys
Lys
390

Ser

Lys

Phe
Gly
135
Gln
Ser
Val
Pro
Thr

215

Ser

Thr
Cys
Phe
295
Val
Phe
Pro
Thr
Val
375
Ala

Arg

Gly

Gly
120
Ser
Gln
Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro
280
Pro
Thr
Asn
Arg
Val
360
Ser
Lys

Asp

Phe

Gly Gly Thr

Gly

Ser

Lys

Gln

185

Asn

Thr

Thr

Gly

Thr

265

Pro

Pro

Cys

Trp

Glu

345

Leu

Asn

Gly

Glu

Tyr

60

Gly
Gly
Ala
170
Thr
Gly
Ala
Ser
Ser
250
Val
Cys
Lys
Val
Tyr
330
Glu
His
Lys
Gln
Leu

410

Pro

Gly
Ala
155
Ser
Pro
Asp
Asp
Glu
235
Ser
Ser
Pro
Pro
Val
315
Val
Gln
Gln
Ala
Pro
395

Thr

Ser

Lys

Ser

140

Glu

Gly

Gly

Thr

Lys

220

Tyr

Ser

Ala

Lys

300

Val

Asp

Tyr

Asp

Leu

380

Arg

Lys

Asp

Leu
125
Gly
Leu
Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro
285
Asp
Asp
Gly
Gln
Trp
365
Pro
Glu

Asn

Ile

Glu

Gly

Val

Thr

Gly

190

Tyr

Ser

Ala

Phe

Pro

270

Pro

Thr

Val

Val

Ser

350

Leu

Ala

Pro

Gln

Ala

Tle
Gly
Lys
Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys
Val
Leu
Ser
Glu
335
Thr
Asn
Pro
Gln
Val

415
Val

Lys
Gly
Pro
160
Thr
Glu
Gln
Thr
Tyr
240
Asp
Ser
Ala
Met
His
320
Val
Tyr
Gly
Tle
Val
400

Ser

Glu
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Trp Glu Ser
435
Val Leu Asp
450
Asp Lys Ser
465
His Glu Ala

Pro Gly Lys
<210> 5

211> 72
<212> PRT

420
Asn Gly

Ser Asp
Arg Trp
Leu His

485

Lys Asp
500

213> NLR%)

<220>

<223> B R ERAE

<400> 5

Ala Ala Ala
1

Thr Ile Ala

Ala Ala Gly
35

Ile Tyr Ile

50

Ser Leu Val

65

<210> 6

211> 69

<212> PRT

Thr Thr
5

Ser Gln

20

Gly Ala

Trp Ala

ITle Thr

213> NLRF%)

<220>

223> B R ERAE

<400> 6

Gln
Gly
Gln
470

Asn

Pro

Thr

Pro

Val

Pro

Leu
70

Pro
Ser
455
Gln

His

Lys

Pro

Leu

His

Leu

55
Tyr

Glu
440
Phe

Gly

Ala
Ser
Thr
40

Ala

Cys

425

Asn Asn Tyr

Phe

Asn

Thr

Pro
Leu
25

Arg

Gly

Leu

Val

Gln
490

Arg
10

Gly

Thr

Tyr
Phe

475
Lys

Pro

Pro

Leu

Cys

Lys
Ser
460

Ser

Ser

Pro

Glu

Asp

Gly
60

Thr
445
Lys

Cys

Leu

Thr

Ala

Phe

45
Val

430
Thr

Leu

Ser

Ser

Pro
Cys
30

Ala

Leu

Pro

Thr

Val

Leu
495

Ala
15
Arg

Cys

Leu

Pro
Val
Met

480

Ser

Pro

Pro

Asp

Leu

Ala Ala Ala Ile Glu Val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu

1

5

10

15

Lys Ser Asn Gly Thr Ile Ile His Val Lys Gly Lys His Leu Cys Pro

20

25

61

30
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Ser Pro Leu Phe Pro Gly Pro Ser Lys Pro Phe Trp Val Leu Val Val
35 40 45
Val Gly Gly Val Leu Ala Cys Tyr Ser Leu Leu Val Thr Val Ala Phe
50 55 60
Ile Ile Phe Trp Val
65
210> 7
<211> 68
<212> PRT
213> NI
220>
223> E R EAE
<400> 7
Ala Ala Ala Val Ile Thr His Lys Trp Thr Thr Ser Leu Ser Ala Lys
1 5 10 15
Phe Lys Cys Thr Ala Gly Asn Lys Val Ser Lys Glu Ser Ser Val Glu
20 25 30
Pro Val Ser Cys Pro Glu Lys Gly Leu Asp Ile Tyr Leu Ile Ile Gly
35 40 45
Ile Cys Gly Gly Gly Ser Leu Leu Met Val Phe Val Ala Leu Leu Val
50 55 60
Phe Tyr Ile Thr
65
<210> 8
211> 116
<212> PRT
213> NTLFF4
220>
223> E R EAA
<400> 8
Lys Arg Lys Lys Gln Arg Ser Arg Arg Asn Asp Glu Glu Leu Glu Thr
1 5 10 15
Arg Ala His Arg Val Ala Thr Glu Glu Arg Gly Arg Lys Pro His Gln
20 25 30
Ile Pro Ala Ser Thr Pro Gln Asn Pro Ala Thr Ser Gln His Pro Pro
35 40 45
Pro Pro Pro Gly His Arg Ser Gln Ala Pro Ser His Arg Pro Pro Pro
50 55 60
Pro Gly His Arg Val GIln His Gln Pro Gln Lys Arg Pro Pro Ala Pro

62
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65 70 75 80
Ser Gly Thr Gln Val His Gln Gln Lys Gly Pro Pro Leu Pro Arg Pro
85 90 95

Arg Val Gln Pro Lys Pro Pro His Gly Ala Ala Glu Asn Ser Leu Ser
100 105 110

Pro Ser Ser Asn

115

<210> 9

211> 112

<212> PRT

213> NI

220>

223> E R EAA

<400> 9

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys Gln 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> 10

211> 42

<212> PRT

213> NI

220>

223> E R EAA

<400> 10

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

63
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Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu

<210> 11
211> 42
<212> PR

35

T

213> NLR5

<220>

<223> B R AR

<400> 11

40

Val Arg Ser Lys Arg Ser Arg Leu Leu

1

5

Thr Pro Arg Arg Pro Gly Pro Thr Arg

20

Pro Pro Arg Asp Phe Ala Ala Tyr

<210> 12
211> 56

35

7

<212> PRT
213> NLFH)

<220>

<223> B R ERAE

<400> 12
Met Leu
1

Ala Phe

Leu Ser
Gln Asp

50
Thr Val

65

Pro Ser

Ile Ser

Gly Asn

Thr Gly

Leu
Leu
Ala
35

Ile
Lys
Arg
Asn
Thr

115

Ser

Leu Val
5

Leu Ile

20

Ser Leu

Ser Lys

Leu Leu

Phe Ser
85

Leu Glu

100

Leu Pro

Thr Ser

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

Gly

Ser

Asp

Leu
55

Tyr
Ser
Glu

Thr

Ser

40

Leu

Ile

40

Asn

His

Gly

Asp

Phe

120
Gly

25
Arg

Leu

Gln
25
Val

Trp

Thr

Ser

Ile

105

Gly

Lys

64

His Ser Asp Tyr Met Asn Met

10

15

Lys His Tyr Gln Pro Tyr Ala

Ser

Leu
10
Met

Thr

Ser
Gly
90

Ala

Gly

Pro

Cys

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Gly

Glu

Gln

Ser

Gln
60
Leu

Thr

Ser

Leu

Thr

Cys
45

Lys
His
Tyr

Phe

Lys
125
Gly

30

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110

Leu

Glu

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln

Glu

Gly

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Ser
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Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305
Pro
Leu
Leu
Pro
His
385
Pro

Pro

Pro

130
Lys

Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu
Tyr
Glu
His
370
Pro
Pro

Ala

Arg

Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Thr
355
Gln
Pro
Pro

Pro

Pro
435

Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260
Pro
Leu
Arg
Gly
Lys
340
Arg
Ile
Pro

Pro

Ser
420

Val
Leu
165
Val
Val
Arg
Met
His
245
Thr
Arg
Arg
Gly
Thr
325
Arg
Ala
Pro
Pro
Gly
405

Gly

Val

Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310
Cys
Lys
His
Ala
Pro
390
His
Thr

Gln

135
Leu

Val

Trp

Thr
215
Ser
Tyr
Val
Pro
Glu
295
Asp
Gly
Lys
Arg
Ser
375
Gly
Arg

Gln

Pro

Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe
Val
Gln
Val
360
Thr
His
Val

Val

Lys
440

Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265
Pro
Cys
Ala
Leu
Arg
345
Ala
Pro
Arg
Gln
His

425

Pro

65

Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410

Gln

Pro

Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Arg
Glu
Asn
Gln
395
Gln

Gln

His

140

Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Arg
Glu
Pro
380
Ala
Pro

Lys

Gly

Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Tle
285
Ala
Tyr
Leu
Asn
Arg
365
Ala
Pro
Gln

Gly

Ala
445

Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly
Ile
Val
Asp
350
Gly
Thr
Ser
Lys
Pro

430
Ala

Val
Ser
175
Gly
Asn
Ser
Tle
Asp
255
Thr
Ser
Gly
Trp
Tle
335
Glu
Arg
Ser
His
Arg
415

Pro

Glu

Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320
Thr
Glu
Lys
Gln
Arg
400
Pro

Leu

Asn
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Ser

Ala
465
Leu

Asp

Leu

Ile

Tyr

545
Met

<210>
211>
<212>
<213>

Leu
450

Pro
Gly
Pro
Tyr
Gly
530

Gln

Gln

<220>

223>
<400>

13
609
PRT

NILF5

Ser

Ala

Arg

Glu

Asn

515

Met

Gly

Ala

Pro

Tyr

Arg

Met

500

Glu

Lys

Leu

Leu

ENE )N
13

Ser

Lys

Glu

485

Gly

Leu

Gly

Ser

Pro
565

Met Leu Leu Leu Val

1
Ala

Leu
Gln
Thr
65

Pro

Ile

Gly

Phe

Ser

50

Val

Ser

Ser

Asn

Leu
Ala
35

Ile
Lys
Arg

Asn

Thr
115

Leu

20

Ser

Ser

Leu

Phe

Leu
100
Leu

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser
Gln
470
Glu
Gly
Gln
Glu
Thr

550

Pro

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

Asn
455
Gly

Lys

Lys

535
Ala

Ser

Asp

Asp

Leu

95

Ser

Glu

Thr

Arg
Gln
Asp
Pro
Asp
520

Arg

Thr

Leu
Tle
Arg
40

Asn
His

Gly

Phe
120

Val
Asn
Val
Arg
505
Lys

Arg

Lys

Leu
Gln
25

Val
Trp
Thr

Ser

Tle
105
Gly

66

Lys
Gln
Leu
490
Arg
Met

Gly

Asp

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala

Gly

Phe
Leu
475
Asp
Lys
Ala

Lys

Thr
555

Cys

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Ser
460
Tyr
Lys
Asn
Glu
Gly

540
Tyr

Glu

Gln

Ser

Gln

60

Leu

Asp

Tyr

Thr

Arg
Asn
Arg
Pro
Ala
525
His

Asp

Leu

Thr

Cys

45

Lys

His

Tyr

Phe

Lys
125

Ser

Glu

Gln
510
Tyr

Asp

Ala

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys

110
Leu

Ala
Leu
Gly
495
Glu
Ser

Gly

Leu

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln

Glu

Asp
Asn
480
Arg
Gly
Glu

Leu

His
560

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile
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Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305
Pro
Leu
Leu
Pro
His
385
Pro

Pro

Pro

Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu
Tyr
Glu
His
370
Pro
Pro

Ala

Arg

Ser

Gly

Gln

Tyr

Leu

195

Lys

Leu

Ala

Gln

Ala

275

Ser

Thr

Ala

Cys

Thr

355

Gln

Pro

Pro

Pro

Pro

Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Pro

Leu

Gly

Lys

340

Ile

Pro

Pro

Ser
420

Ser
Val
Leu
165
Val
Val
Arg
Met
His
245

Thr

Arg

Gly
Thr
325
Arg
Ala
Pro
Pro
Gly
405

Gly

Val

Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310
Cys
Lys
His
Ala
Pro
390
His
Thr

Gln

Ser
135
Leu

Val

Trp

Thr
215
Ser
Tyr
Val
Pro
Glu
295
Asp

Gly

Lys

Ser
375
Gly

Gln

Pro

Gly

Gln

Thr

Ile

Gly

200

Ile

Leu

Tyr

Thr

Thr

280

Ala

Phe

Val

Gln

Val

360

Thr

His

Val

Val

Lys

Lys Pro Gly

Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265
Pro
Cys
Ala
Leu
Arg
345
Ala
Pro
Arg
Gln
His
425

Pro

67

Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410

Gln

Pro

Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Arg
Glu
Asn
Gln
395
Gln

Gln

His

Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Arg
Glu
Pro
380
Ala
Pro

Lys

Gly

Gly

Gly

Gly

Arg

Tyr

205

Ser

Thr

Ala

Ala

Ile

285

Ala

Tyr

Leu

Asn

365

Ala

Pro

Gln

Gly

Ala

Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly
Ile
Val
Asp
350
Gly
Thr
Ser
Lys
Pro

430
Ala

Gly
Val
Ser
175
Gly
Asn
Ser
Ile
Asp
255
Thr
Ser
Gly
Trp
Ile
335
Glu
Arg
Ser
His
Arg
415

Pro

Glu

Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320
Thr
Glu
Lys
Gln
Arg
400
Pro

Leu

Asn
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435 440 445
Ser Leu Ser Pro Ser Ser Asn Lys Arg Gly Arg Lys Lys Leu Leu Tyr
450 455 460
Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu
465 470 475 480
Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu
485 490 495
Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys Gln
500 505 510
Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu
515 520 525
Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly
530 535 540
Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln
545 550 555 560
Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu
565 570 575
Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr
580 585 590
Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro
595 600 605
Arg
<210> 14
<211> 609
<212> PRT
213> NLFH)
220>
223> E R EAA
<400> 14
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro
1 5 10 15
Ala Phe Leu Leu Ile Pro Asp Ile Gln Met Thr Gln Thr Thr Ser Ser
20 25 30
Leu Ser Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser
35 40 45
Gln Asp Ile Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly
50 55 60
Thr Val Lys Leu Leu Ile Tyr His Thr Ser Arg Leu His Ser Gly Val
65 70 75 80

68
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Pro

Ile

Gly

Thr

Thr

145

Pro

Pro

Glu

Ala

Val

225

Tyr

Trp

Thr

Pro

Val

305

Pro

Leu

Pro

Cys

Lys

Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu
Tyr
Phe
Arg

370
Gln

Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Met
355

Phe

Arg

Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Pro

Leu

Gly

Lys
340

Pro

Ser

Ser
85

Glu
Pro
Ser
Val
Leu
165
Val
Val
Arg
Met
His
245

Thr

Arg

Gly
Thr
325
Arg
Pro

Glu

Arg

Gly

Gln

Tyr

Gly

Lys

150

Ser

Ser

Ile

Leu

Asn

230

Tyr

Ser

Pro

Pro

Leu

310

Cys

Gly

Val

Glu

Arg

Ser
Glu
Thr
Ser
135
Leu
Val
Trp
Trp
Thr
215
Ser
Tyr
Val
Pro
Glu
295
Asp
Gly
Arg
Gln
Glu

375

Asn

Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe
Val
Lys
Thr
360

Glu

Asp

Ser Gly Thr

Tle
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Tle
Gln
Gly
Val
265
Pro
Cys
Ala
Leu
Lys
345
Thr
Gly

Glu

69

90
Ala

Gly
Pro
Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Leu
Gln

Gly

Glu

Thr
Gly
Gly
Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Leu
Glu

Cys

Leu

Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Tyr
Glu
Glu

380
Glu

Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ile
285
Ala
Tyr
Leu
Ile
Asp
365

Leu

Thr

Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly
Tle
Val
Phe
350
Gly

Lys

Arg

Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Tle
Asp
255
Thr
Ser
Gly
Trp
Tle
335
Lys
Cys

Arg

Ala

Thr

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr

240

Tyr

Thr

Gln

Ala

Ala

320

Thr

Gln

Ser

Lys

His
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385

Arg Val Ala

Ser
Gly
Arg
Gln
465
Pro
Asn
Gly
Tyr
Lys
545
Lys
Arg

Ala

Arg

Thr
His
Val
450
Val
Lys
Arg
Gln
Asp
530
Pro
Asp

Arg

Thr

<210> 15
<211> 60

<212>
<213>

<220>

223>

<400> 15
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

1

Pro
Arg
435
Gln
His
Pro
Val
Asn
515
Val
Arg
Lys
Arg
Lys

595

9

PRT
NIFH

Thr
Gln
420
Ser
His
Gln
Pro
Lys
500
Gln
Leu
Arg
Met
Gly

580
Asp

ENE )N

Glu
405
Asn
Gln
Gln
Gln
His
485
Phe
Leu
Asp
Lys
Ala
565

Lys

Thr

5

390
Glu

Pro
Ala
Pro
Lys
470
Gly
Ser
Tyr
Lys
Asn
550
Glu

Gly

Tyr

Arg
Ala
Pro
Gln
455
Gly
Ala
Arg
Asn
Arg
535
Pro
Ala
His

Asp

Gly
Thr
Ser
440
Lys
Pro
Ala
Ser
Glu
520
Arg
Gln
Tyr

Asp

Ala
600

Arg
Ser
425
His
Arg
Pro
Glu
Ala
505
Leu
Gly
Glu
Ser
Gly

585
Leu

Lys
410
Gln

Pro
Leu
Asn
490

Asp

Asn

Gly
Glu
570

Leu

His

10

395

Pro
His
Pro
Pro
Pro
475
Ser
Ala
Leu
Asp
Leu
55h
Tle

Tyr

Met

His
Pro
Pro
Ala
460
Arg
Leu
Pro
Gly
Pro
540
Tyr
Gly

Gln

Gln

Gln
Pro
Pro
445
Pro
Pro
Ser
Ala
Arg
525
Glu
Asn
Met

Gly

Ala
605

Tle
Pro
430
Pro
Ser
Arg
Pro
Tyr
510
Arg
Met
Glu
Lys
Leu

590
Leu

Pro
415
Pro
Gly
Gly
Val
Ser
495
Lys
Glu
Gly
Leu
Gly
575

Ser

Pro

15

400
Ala

Pro
His
Thr
Gln
480
Ser
Gln
Glu
Gly
Gln
560
Glu

Thr

Pro

Ala Phe Leu Leu Ile Pro Asp Ile Gln Met Thr Gln Thr Thr Ser Ser

20

25

70

30
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Leu
Gln
Thr
65

Pro
Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305

Pro

Leu

Ser
Asp
50

Val
Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu

Tyr

Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr

Ala

Cys

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Pro

Leu

Gly

Lys

Leu
Lys
Leu
Ser
85

Glu
Pro
Ser
Val
Leu
165
Val
Val
Arg
Met
His
245

Thr

Arg

Gly

Thr
325
Arg

Gly
Tyr
Tle
70

Gly
Gln
Tyr
Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310

Cys

Lys

Asp

Leu

95

Ser

Glu

Thr

Ser

135

Leu

Val

Trp

Thr
215

Ser

Tyr

Val

Pro

Glu

295

Asp

Gly

Lys

Arg
40
Asn

His

Gly

Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe

Val

Gln

Val

Trp

Thr

Ser

Ile

105

Gly

Lys

Glu

Cys

Arg

185

Ser

Ile

Gln

Gly

Val

265

Pro

Cys

Ala

Leu

Arg

71

Thr Tle

Tyr Gln

Ser Arg
75

Gly Thr

90

Ala Thr

Gly Gly

Pro Gly

Ser Gly
155

Thr Val

170

Gln Pro

Glu Thr

Lys Asp

Thr Asp

235
Gly Ser
250

Ser Ser

Ala Pro

Arg Pro

Cys Asp
315
Leu Leu

330
Ser Arg

Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle

Ser

Arg

Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ile
285
Ala
Tyr

Leu

Asn

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly

Ile

Val

Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Ile
Asp
255
Thr
Ser
Gly
Trp
Ile

335
Glu

Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320

Thr

Glu
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Leu Glu Thr

Pro
His
385
Pro
Pro
Pro
Ser
His
465
Lys
Ser
Gly
Tyr
Lys
545
Lys
Arg

Ala

Arg

<210> 16

His
370
Pro
Pro
Ala
Arg
Leu
450
Ser
His
Arg
Gln
Asp
530
Pro
Asp

Arg

Thr

355
Gln

Pro

Pro

Pro

Pro

435

Ser

Asp

Tyr

Val

Asn

515

Val

Arg

Lys

Arg

Lys
595

<211> 558
<212> PRT
213> NTF5)
<220>

340
Arg

Tle
Pro
Pro
Ser
420
Arg
Pro
Tyr
Gln
Lys
500
Gln
Leu
Arg
Met
Gly

580
Asp

Ala
Pro
Pro
Gly
405
Gly
Val
Ser
Met
Pro
485
Phe
Leu
Asp
Lys
Ala
565

Lys

Thr

His
Ala
Pro
390
His
Thr
Gln
Ser
Asn
470
Tyr
Ser
Tyr
Lys
Asn
550
Glu

Gly

Tyr

Arg
Ser
375
Gly
Arg
Gln
Pro
Asn
455
Met
Ala
Arg
Asn
Arg
535
Pro
Ala
His

Asp

Val
360
Thr
His
Val
Val
Lys
440
Val
Thr
Pro
Ser
Glu
520
Arg
Gln
Tyr

Asp

Ala
600

345

Ala Thr Glu

Pro
Arg
Gln
His
425
Pro
Arg
Pro
Pro
Ala
505
Leu
Gly
Glu
Ser
Gly

585
Leu

72

Gln
Ser
His
410
Gln
Pro
Ser
Arg
Arg
490

Asp

Asn

Gly
Glu
570

Leu

His

Asn
Gln
395
Gln
Gln
His
Lys
Arg
475
Asp
Ala
Leu
Asp
Leu
555
Tle

Tyr

Met

Glu
Pro
380
Ala
Pro
Lys
Gly
Arg
460
Pro
Phe
Pro
Gly
Pro
540
Tyr
Gly

Gln

Gln

Arg
365
Ala
Pro
Gln
Gly
Ala
445
Ser
Gly
Ala
Ala
Arg
525
Glu
Asn
Met

Gly

Ala
605

350
Gly

Thr
Ser
Lys
Pro
430
Ala
Arg
Pro
Ala
Tyr
510
Arg
Met
Glu
Lys
Leu

590
Leu

Arg
Ser
His
Arg
415
Pro
Glu
Leu
Thr
Tyr
495
Lys
Glu
Gly
Leu
Gly
57h

Ser

Pro

Lys
Gln
Arg
400
Pro
Leu
Asn
Leu
Arg
480
Arg
Gln
Glu
Gly
Gln
560
Glu

Thr

Pro
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223> E R EAA
<400> 16
Met Leu Leu Leu Val
1 5
Ala Phe Leu Leu Ile
20
Leu Val Lys Pro Ser
35
Asp Ser Val Ser Ser
50
Pro Ser Arg Gly Leu
65
Trp Tyr Asn Asp Tyr
85
Pro Asp Thr Ser Lys
100
Pro Glu Asp Thr Ala
115
Leu Glu Asp Ala Phe
130
Ser Ser Gly Gly Gly
145
Ser Leu Ser Ala Ser
165
Ser Gln Thr Ile Trp
180
Lys Ala Pro Asn Leu
195
Val Pro Ser Arg Phe
210
Thr Ile Ser Ser Leu
225
Gln Ser Tyr Ser Ile
245
Ile Lys Ala Ala Ala
260
Ala Pro Thr Ile Ala
275
Arg Pro Ala Ala Gly

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr

Ser

Gly

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr

Gln

Ala

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

120
Trp

Asp

Leu

Tyr

200

Glu

Thr

Thr

Pro

280
Val

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Tle
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
His

73

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala

Ser

Thr

Cys
Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro

Leu

Arg

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Arg

Arg

Gly

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro

285
Leu

Pro
Gly

30
Ile

Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270

Glu

Asp

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Thr

Ala

Phe

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro

Cys

Ala
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Cys
305
Leu
Ser
Thr
Gln
Ser
385
His
Gln
Pro
Lys
Gln
465
Leu
Arg
Met

Gly

Asp
545

<210> 17

290
Asp

Leu

Arg

Glu

Asn

370

Gln

Gln

Gln

His

Phe

450
Leu

Lys

Ala

Lys
530
Thr

Tle
Ser
Arg
Glu
355
Pro
Ala
Pro
Lys
Gly
435
Ser
Tyr
Lys
Asn
Glu
515

Gly

Tyr

<211> 600
<212> PRT
213> NI
<220>

<223> B R ERAE

Tyr
Leu
Asn
340
Arg
Ala
Pro
Gln
Gly

420
Ala

Asn
Arg
Pro
500
Ala
His

Asp

Ile
Val
325
Asp
Gly
Thr
Ser
Lys
405
Pro
Ala
Ser
Glu
Arg
485
Gln
Tyr

Asp

Ala

Trp
310
Tle
Glu
Arg
Ser
His
390
Arg
Pro
Glu
Ala
Leu
470
Gly
Glu
Ser

Gly

Leu
550

295
Ala

Thr
Glu
Lys
Gln
375
Arg
Pro
Leu
Asn
Asp
455
Asn
Arg
Gly
Glu
Leu

535
His

Pro
Leu
Leu
Pro
360
His
Pro
Pro
Pro
Ser
440
Ala
Leu
Asp
Leu
Tle
520

Tyr

Met

Leu
Tyr
Glu
345
His
Pro
Pro
Ala
Arg
425
Leu
Pro
Gly
Pro
Tyr
505
Gly

Gln

Gln

74

Ala
Cys
330
Thr
Gln
Pro
Pro
Pro
410
Pro
Ser
Ala
Arg
Glu
490
Asn
Met

Gly

Ala

Gly
315
Lys
Arg
Tle
Pro
Pro
395
Ser
Arg
Pro
Tyr
Arg
475
Met
Glu
Lys

Leu

Leu
555

300
Thr

Arg
Ala
Pro
Pro
380
Gly
Gly
Val
Ser
Lys
460
Glu
Gly
Leu
Gly
Ser

540

Pro

Cys
Lys
His
Ala
365
Pro
His
Thr
Gln
Ser
445
Gln
Glu
Gly
Gln
Glu
525

Thr

Pro

Gly
Lys
Arg
350
Ser
Gly
Arg
Gln
Pro
430
Asn
Gly
Tyr
Lys
Lys
510
Arg

Ala

Arg

Val
Gln
335
Val
Thr
His
Val
Val
415
Lys
Arg
Gln
Asp
Pro
495
Asp

Arg

Thr

Leu
320
Arg
Ala
Pro
Arg
Gln
400
His
Pro
Val
Asn
Val
480
Arg
Lys

Arg

Lys
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<400> 17
Met Leu Leu
1

Ala Phe Leu

Leu Val Lys
35
Asp Ser Val
50
Pro Ser Arg
65
Trp Tyr Asn

Pro Asp Thr

Pro Glu Asp
115
Leu Glu Asp
130
Ser Ser Gly
145

Ser Leu Ser

Ser Gln Thr

Lys Ala Pro
195
Val Pro Ser
210
Thr Ile Ser
225
Gln Ser Tyr

Ile Lys Ala

Ala Pro Thr

275

Arg Pro Ala
290

Leu
Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Ala
260

Ile

Ala

Val

Ile

Ser

Ser

Leu

Tyr

85

Lys

Ala

Phe

Gly

Ser

165

Leu

Phe

Leu

Ile

245

Ala

Ala

Gly

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr

Ser

Gly

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr

Gln

Ala
295

Leu
Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro

280
Val

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Tle
Arg
Asn
185

Ala

Gly

Phe
Pro
265

Leu

His

75

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala

Ser

Thr

Cys
Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro

Leu

Arg

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr

Gly

Arg

Gly
300

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro

285
Leu

Pro
Gly

30
Ile

Arg

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Tyr

Lys

Pro

270

Glu

Asp

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Thr

Ala

Phe

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro

Cys

Ala
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Cys Asp Ile
305
Leu Leu Ser

Ser Arg Arg

Thr Glu Glu
355
Gln Asn Pro
370
Ser Gln Ala
385
His Gln Pro

Gln Gln Lys

Pro His Gly
435
Gly Arg Lys
450
Val Gln Thr
465
Glu Glu Glu

Asp Ala Pro

Asn Leu Gly
515
Arg Asp Pro
530
Gly Leu Tyr
545
Glu Ile Gly

Leu Tyr Gln
His Met Gln

595
<210> 18

Tyr
Leu
Asn
340
Arg
Ala
Pro
Gln
Gly
420
Ala
Lys
Thr
Gly
Ala
500
Arg
Glu
Asn
Met
Gly

580
Ala

Ile
Val
325
Asp
Gly
Thr
Ser
Lys
405
Pro
Ala
Leu
Gln
Gly
485
Tyr
Arg
Met
Glu
Lys
565

Leu

Leu

Trp
310
Ile
Glu
Arg
Ser
His
390
Arg
Pro
Glu
Leu
Glu
470
Cys
Lys
Glu
Gly
Leu
550
Gly

Ser

Pro

Ala
Thr
Glu
Lys
Gln
375
Arg
Pro
Leu
Asn
Tyr
455
Glu
Glu
Gln
Glu
Gly
535
Gln
Glu

Thr

Pro

Pro
Leu
Leu
Pro
360
His
Pro
Pro
Pro
Ser

440
Ile

Leu
Gly
Tyr
520

Lys

Lys

Ala

Arg
600

Leu Ala Gly

Tyr
Glu
345
His
Pro
Pro
Ala
Arg
425
Leu
Phe
Gly
Arg
Gln
505
Asp
Pro
Asp

Arg

Thr
585

76

Cys
330
Thr
Gln
Pro
Pro
Pro
410
Pro
Ser
Lys
Cys
Val
490
Asn
Val
Arg
Lys
Arg

570
Lys

315
Lys

Arg
Tle
Pro
Pro
395
Ser
Arg
Pro
Gln
Ser
475
Lys
Gln
Leu
Arg
Met
55h

Gly

Asp

Thr
Arg
Ala
Pro
Pro
380
Gly
Gly
Val
Ser
Pro
460
Cys
Phe
Leu
Asp
Lys
540
Ala

Lys

Thr

Cys
Lys
His
Ala
365
Pro
His
Thr
Gln
Ser
445
Phe
Arg
Ser
Tyr
Lys
525
Asn
Glu

Gly

Tyr

Gly
Lys
Arg
350
Ser
Gly
Arg
Gln
Pro
430
Asn
Met
Phe
Arg
Asn
510
Arg
Pro
Ala
His

Asp
590

Val
Gln
335
Val
Thr
His
Val
Val
415
Lys
Lys
Arg
Pro
Ser
495
Glu
Arg
Gln
Tyr
Asp

575
Ala

Leu
320
Arg
Ala
Pro
Arg
Gln
400
His
Pro
Arg
Pro
Glu
480
Ala
Leu
Gly
Glu
Ser
560

Gly

Leu
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<211> 60
<212> PR

0
T

213> NLR5

<220>

<223> B R ERAA

<400> 18

Met Leu Leu Leu Val

1
Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp

Pro Glu

Leu Glu
130

Ser Ser

145

Ser Leu

Ser Gln
Lys Ala
Val Pro

210
Thr Tle
225

Gln Ser

Ile Lys

Leu

Lys

35

Val

Arg

Asn

Thr

115

Asp

Gly

Ser

Thr

Pro

195

Ser

Ser

Tyr

Ala

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser

Ser

Ala

5
Ile

Ser

Ser

Leu

85

Lys

Ala

Phe

Gly

Ser

165

Leu

Phe

Leu

Ile

245
Ala

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230

Pro

Thr

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala

Gln

Thr

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

Leu

Tyr

200

Glu

Thr

Thr

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys

Gly

Ile

Asn
185
Ala
Gly
Asp
Phe

Pro

7

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly

250
Ala

Cys
Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235

Gln

Pro

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr

Gly

Arg

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr

Thr

Pro

Pro

Gly

30

Ile

Arg

Arg

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Lys

Pro

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu

255
Thr

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240

Glu

Pro
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Ala
Arg
Cys
305
Leu
Leu
Gln
Gly
Glu
385
Lys
Gln
Arg
Pro
Leu
465
Asn
Asp
Asn
Arg
Gly

545
Glu

Pro
Pro
290
Asp
Leu
Leu
Glu
Cys
370
Leu
Pro
His
Pro
Pro
450
Pro
Ser
Ala
Leu
Asp
530

Leu

Ile

Thr
275
Ala
Tle
Ser
Tyr
Glu
355
Glu
Glu
His
Pro
Pro
435
Ala
Arg
Leu
Pro
Gly
515
Pro

Tyr

Gly

260
Ile

Ala

Tyr

Leu

Ile

340

Leu

Thr

Gln

Pro

420

Pro

Pro

Pro

Ser

Ala

500

Glu

Asn

Met

Ala
Gly
Tle
Val
325
Phe
Gly
Lys
Arg
Tle
405
Pro
Pro
Ser
Arg
Pro
485
Tyr
Arg
Met

Glu

Lys
565

Ser
Gly
Trp
310
Tle
Lys
Cys
Arg
Ala
390
Pro
Pro
Gly
Gly
Val
470
Ser
Lys
Glu
Gly
Leu

550
Gly

Gln
Ala
295
Ala
Thr
Gln
Ser
Lys
375
His
Ala
Pro
His
Thr
455
Gln
Ser
Gln
Glu
Gly
535

Gln

Glu

Pro
280
Val
Pro
Leu
Pro
Cys
360
Lys
Arg
Ser
Gly
Arg
440
Gln
Pro
Asn
Gly
Tyr
520
Lys

Lys

Arg

265
Leu

His

Leu

Phe
345
Arg
Gln
Val
Thr
His
425
Val
Val
Lys
Arg
Gln
505
Asp
Pro

Asp

Arg

78

Ser
Thr
Ala
Cys
330
Met
Phe
Arg
Ala
Pro
410
Arg
Gln
His
Pro
Val
490
Asn
Val
Arg

Lys

Arg
570

Leu
Arg
Gly
315
Lys
Arg
Pro
Ser
Thr
395
Gln
Ser
His
Gln
Pro
475
Lys
Gln
Leu
Arg
Met

555
Gly

Gly
300
Thr
Arg
Pro
Glu
Arg
380
Glu
Asn
Gln
Gln
Gln
460
His
Phe
Leu
Asp
Lys
540

Ala

Lys

Pro
285
Leu
Cys
Gly
Val
Glu
365
Arg
Glu
Pro
Ala
Pro
445
Lys
Gly
Ser
Tyr
Lys
525
Asn

Glu

Gly

270
Glu

Asp
Gly
Arg
Gln
350
Glu
Asn
Arg
Ala
Pro
430
Gln
Gly
Ala
Arg
Asn
510
Arg
Pro

Ala

His

Ala
Phe
Val
Lys
335
Thr
Glu
Asp
Gly
Thr
415
Ser
Lys
Pro
Ala
Ser
495
Glu
Arg
Gln

Tyr

Asp
575

Cys
Ala
Leu
320
Lys
Thr
Gly
Glu
Arg
400
Ser
His
Arg
Pro
Glu
480
Ala
Leu
Gly
Glu
Ser

560
Gly
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Leu Tyr Gln Gly Leu Ser Thr Ala

580

His Met GIn Ala Leu Pro Pro Arg

<210> 19

595

<211> 600
<212> PRT

213> NLR5

<220>

<223> B R A
<400> 19

Met Leu
1
Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp
Pro Glu
Leu Glu
130
Ser Ser
145
Ser Leu
Ser Gln

Lys Ala

Val Pro
210

Leu
Leu
Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro

195

Ser

Leu
Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180

Asn

Arg

Val
5
Tle
Ser
Ser
Leu
Tyr
85
Lys
Ala
Phe
Gly
Ser
165
Trp

Leu

Phe

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

150

Val

Ser

Leu

Ser

Ser

Gln

Thr

Ser

95

Val

Gln

Ile
135

Ser

Gly

Tyr

Ile

Gly
215

600

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

120
Trp

Asp

Leu

Tyr
200

Thr Lys Asp Thr Tyr Asp Ala Leu

585

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185

Ala

Gly

79

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp

Ala

Ser

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Met

155

Thr

Tyr

Ser

Gly

Glu

Gln

Cys

Arg

Leu

Glu

Thr

140

Thr

Ile

Gln

Ser

Thr
220

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu

205
Asp

590

Pro
Gly

30
Ile

Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190

Gln

Phe

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro

Ser

Thr

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val

Ser

160

Ala

Gly

Gly

Leu
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Thr Tle
225
Gln Ser

Ile Lys

Ala Pro

Arg Pro
290

Cys Asp

305

Leu Leu

Ser Arg
Thr Glu
Gln Asn
370
Ser Gln
385
His Gln
Gln Gln
Pro His
Ser Lys
450
Arg Arg
465
Arg Asp
Asp Ala

Asn Leu

Arg Asp

Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Arg
Glu
355
Pro
Ala
Pro
Lys
Gly
435
Arg
Pro
Phe
Pro
Gly

515

Pro

Ser
Ser
Ala
260

Ile

Ala

Leu

Asn

340

Ala

Pro

Gln

Gly

420

Ala

Ser

Gly

Ala

Ala

500

Arg

Glu

Leu
Tle
245
Ala
Ala
Gly
Tle
Val
325
Asp
Gly
Thr
Ser
Lys
405
Pro
Ala
Arg
Pro
Ala
485
Tyr

Arg

Met

Gln
230
Pro
Thr
Ser
Gly
Trp
310
Tle
Glu
Arg
Ser
His
390
Arg
Pro
Glu
Leu
Thr
470
Tyr
Lys

Glu

Gly

Ala

Gln

Thr

Gln

Ala

295

Ala

Thr

Glu

Lys

Gln

375

Arg

Pro

Leu

Asn

Leu

455

Arg

Arg

Gln

Glu

Gly

Glu
Thr
Thr
Pro
280
Val
Pro
Leu
Leu
Pro
360
His
Pro
Pro
Pro
Ser
440
His
Lys
Ser
Gly
Tyr

520
Lys

Asp
Phe
Pro
265
Leu
His
Leu
Tyr
Glu
345
His
Pro
Pro
Ala
Arg
425
Leu
Ser
His
Arg
Gln
505
Asp

Pro

80

Phe
Gly
250
Ala
Ser
Thr
Ala
Cys
330
Thr
Gln
Pro
Pro
Pro
410
Pro
Ser
Asp
Tyr
Val
490

Asn

Val

Ala
235
Gln
Pro
Leu
Arg
Gly
315
Lys
Arg
Ile
Pro
Pro
395
Ser
Arg
Pro
Tyr
Gln
475
Lys
Gln

Leu

Arg

Thr

Gly

Arg

Arg

Gly

300

Thr

Arg

Ala

Pro

Pro

380

Gly

Gly

Val

Ser

Met

460

Pro

Phe

Leu

Asp

Lys

Tyr
Thr
Pro
Pro
285
Leu
Cys
Lys
His
Ala
365
Pro
His
Thr
Gln
Ser
445
Asn

Tyr

Ser

Lys
525

Asn

Tyr
Lys
Pro

270
Glu

Gly

Lys

350

Ser

Gly

Gln
Pro
430
Asn

Met

Ala

Asn
510
Arg

Pro

Cys
Leu
255
Thr
Ala
Phe
Val
Gln
335
Val
Thr
His
Val
Val
415
Lys
Val
Thr
Pro
Ser
495
Glu

Arg

Gln

Gln
240
Glu
Pro
Cys
Ala
Leu
320
Arg
Ala
Pro
Arg
Gln
400
His
Pro
Arg
Pro
Pro
480
Ala
Leu

Gly

Glu
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530
Gly Leu
545
Glu Ile

Leu Tyr

His Met

<210> 20

Tyr

Gly

Gln

Gln
595

211> 452
<212> PRT

213> NLR5

<220>

<223> B R ERAE
<400> 20

Asn

Met

Gly
580
Ala

Glu
Lys
565

Leu

Leu

Met Leu Leu Leu Val

1
Ala Phe

Leu Ser

Gln Asp

50
Thr Val
65

Pro Ser
Ile Ser
Gly Asn
Thr Gly

130
Thr Lys
145

Pro Ser

Pro Asp

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly

Gln

Tyr

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu

Ser

Gly

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165
Val

Leu
550
Gly

Ser

Pro

Thr
Pro
Gly
Tyr
Ile
70

Gly
Gln
Tyr
Gly
Lys
150

Ser

Ser

535
Gln

Glu

Thr

Pro

Ser

Asp

Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu

Val

Trp

Lys

Arg

Ala

Arg
600

Leu
Ile
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln

Thr

Ile

Asp

Arg

Thr
585

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys

Arg

81

Lys
Arg

570
Lys

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr

170
Gln

Met
55h
Gly

Asp

Cys
Thr
Ile
Gln
Arg
75

Thr
Thr
Gly
Gly
Gly
155

Val

Pro

540
Ala

Lys

Thr

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro

Ser

Pro

Glu

Gly

Tyr

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly

Gly

Gly

Ala

His

Asp
590

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu

Val

Lys

Tyr
Asp

575
Ala

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser

175
Gly

Ser
560
Gly

Leu

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160

Leu

Leu
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Glu
Ala
Val
225
Tyr
Trp
Val
Tle
Gly
305
Ala
Lys
Arg
Tle
Pro
385
Pro
Ser

Arg

Pro

<210> 21

Trp
Leu
210
Phe
Cys
Gly
Met
Tle
290
Pro
Cys
Arg
Ala
Pro
370
Pro
Gly
Gly

Val

Ser
450

Leu

195

Lys

Leu

Ala

Gln

Tyr

275

His

Ser

Tyr

Lys

His

355

Ala

Pro

His

Thr

Gln

435

Ser

<211> 455
<212> PRT

213> NLR5

180
Gly

Ser
Lys
Lys
Gly
260
Pro
Val
Lys
Ser
Lys
340
Arg
Ser
Gly
Arg
Gln
420

Pro

Asn

Val
Arg
Met
His
245
Thr
Pro
Lys
Pro
Leu
325
Gln
Val
Thr
His
Val
405

Val

Lys

Tle
Leu
Asn
230
Tyr
Ser
Pro
Gly
Phe
310
Leu
Arg
Ala
Pro
Arg
390
Gln
His

Pro

Trp
Thr
215
Ser
Tyr
Val
Tyr
Lys
295
Trp
Val
Ser
Thr
Gln
375
Ser
His
Gln

Pro

Gly
200
Tle
Leu
Tyr
Thr
Leu
280
His
Val
Thr
Arg
Glu
360
Asn
Gln
Gln

Gln

His
440

185

Ser
Ile
Gln
Gly
Val
265
Asp
Leu
Leu
Val
Arg
345
Glu
Pro
Ala
Pro
Lys

425
Gly

82

Glu
Lys
Thr
Gly
250
Ser
Asn
Cys
Val
Ala
330
Asn
Arg
Ala
Pro
Gln
410

Gly

Ala

Thr
Asp
Asp
235
Ser
Ser
Glu
Pro
Val
315
Phe
Asp
Gly
Thr
Ser
395
Lys

Pro

Ala

Thr
Asn
220
Asp
Tyr
Ala
Lys
Ser
300
Val
Tle
Glu
Arg
Ser
380
His
Arg

Pro

Glu

Tyr
205
Ser
Thr
Ala
Ala
Ser
285
Pro
Gly
Tle
Glu
Lys
365
Gln
Arg
Pro

Leu

Asn
445

190
Tyr

Lys
Ala
Met
Ala
270
Asn
Leu
Gly
Phe
Leu
350
Pro
His
Pro
Pro
Pro

430

Ser

Asn
Ser
Tle
Asp
255
Tle
Gly
Phe
Val
Trp
335
Glu
His
Pro
Pro
Ala
415

Arg

Leu

Ser

Gln

Tyr

240

Tyr

Glu

Thr

Pro

Leu

320

Val

Thr

Gln

Pro

Pro

400

Pro

Pro

Ser
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<220>

<223> B R ERAA
<400> 21

Met Leu Leu Leu Val

1
Ala

Leu
Gln
Thr
65

Pro
Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr

Trp

Thr

Phe
Ser
Asp
50

Val
Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys

Gly

Pro

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala

Gln

Ala
275

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly

260

Pro

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165

Val

Val

Met

His
245
Thr

Thr
Pro
Gly
Tyr
Tle
70

Gly
Gln
Tyr
Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr

Ser

Pro

Ser

Asp
Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu
Val
Trp
Trp
Thr
215
Ser
Tyr

Val

Pro

Leu
Tle
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr

Thr

Thr
280

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Tle
Gln
Gly
Val

265

Pro

83

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250

Ser

Ala

Cys

Thr

Ile

Gln

75

Thr

Thr

Gly

Gly

Gly

155

Val

Pro

Thr

Asp

Asp

235

Ser

Ser

Pro

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr

Ala

Thr

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala

Ala

Ile
285

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala

270
Ala

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Tle
Asp
255

Thr

Ser

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr

Thr

Gln
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Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala
290 295 300
Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala
305 310 315 320
Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile Thr
325 330 335
Leu Tyr Cys Lys Arg Lys Lys Gln Arg Ser Arg Arg Asn Asp Glu Glu
340 345 350
Leu Glu Thr Arg Ala His Arg Val Ala Thr Glu Glu Arg Gly Arg Lys
355 360 365
Pro His Gln Ile Pro Ala Ser Thr Pro Gln Asn Pro Ala Thr Ser Gln
370 375 380
His Pro Pro Pro Pro Pro Gly His Arg Ser Gln Ala Pro Ser His Arg
385 390 395 400
Pro Pro Pro Pro Gly His Arg Val Gln His Gln Pro Gln Lys Arg Pro
405 410 415
Pro Ala Pro Ser Gly Thr Gln Val His Gln Gln Lys Gly Pro Pro Leu
420 425 430
Pro Arg Pro Arg Val Gln Pro Lys Pro Pro His Gly Ala Ala Glu Asn
435 440 445
Ser Leu Ser Pro Ser Ser Asn
450 455
<210> 22
211> 451
<212> PRT
213> NLFH)
220>
223> E R EAA
<400> 22
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro
1 5 10 15
Ala Phe Leu Leu Ile Pro Asp Ile Gln Met Thr Gln Thr Thr Ser Ser
20 25 30
Leu Ser Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser
35 40 45
Gln Asp Ile Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly
50 55 60
Thr Val Lys Leu Leu Ile Tyr His Thr Ser Arg Leu His Ser Gly Val
65 70 75 80

84



CN 115698285 A

.1l

%=

30/178 T

Pro

Ile

Gly

Thr

Thr

145

Pro

Pro

Glu

Ala

Val

225

Tyr

Trp

Thr

Gly

Glu

305

Ser

Arg

Ala

Pro

Pro

Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
His
Asn
290
Lys
Leu
Lys
His
Ala

370

Pro

Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Lys
275
Lys
Gly
Leu
Lys
Arg
355

Ser

Gly

Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260
Trp
Val
Leu
Met
Gln
340
Val

Thr

His

Ser
85

Glu
Pro
Ser
Val
Leu
165
Val
Val
Arg
Met
His
245
Thr
Thr
Ser
Asp
Val
325
Arg
Ala

Pro

Arg

Gly

Gln

Tyr

Gly

Lys

150

Ser

Ser

Ile

Leu

Asn

230

Tyr

Ser

Thr

Lys

Ile

310

Phe

Ser

Thr

Gln

Ser

Ser
Glu
Thr
Ser
135
Leu

Val

Trp

Thr
215
Ser
Tyr

Val

Ser

Glu

Asn
375
Gln

Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Leu
280
Ser
Leu
Ala
Arg
Glu
360

Pro

Ala

Ser Gly Thr

Ile

105

Gly

Lys

Glu

Cys

Arg

185

Ser

Ile

Gln

Gly

Val

265

Ser

Ser

Ile

Leu

Asn

345

Ala

Pro

85

90
Ala

Gly
Pro
Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Val
Tle
Leu
330
Asp
Gly

Thr

Ser

Thr
Gly
Gly
Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser
Lys
Glu
Gly
315
Val
Glu
Arg

Ser

His

Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Phe
Pro
300
Tle
Phe
Glu
Lys
Gln

380
Arg

Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Lys
285
Val
Cys
Tyr
Leu
Pro
365
His

Pro

Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Cys
Ser
Gly
Ile
Glu
350
His
Pro

Pro

Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Ile
Asp
255
Val
Thr
Cys
Gly
Thr
335
Thr
Gln

Pro

Pro

Thr

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr

240

Tyr

Ile

Ala

Pro

Gly

320

Lys

Arg

Ile

Pro

Pro
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385
Gly

Gly

Val

Ser

<210>
211>
<212>
<213>

His

Thr

Gln

Ser
450

<220>

223>
<400>

23
443
PRT

NILF5

Arg

Gln

Pro
435

Asn

Val

Val
420
Lys

ENE )N
23

Gln
405
His

Pro

Met Leu Leu Leu Val

1
Ala

Leu
Asp
Pro
65

Trp
Pro
Pro
Leu
Ser
145

Ser

Ser

Phe
Val
Ser
50

Ser
Tyr
Asp
Glu
Glu
130
Ser

Leu

Gln

Leu
Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly

Ser

Thr

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly

Ala

Ile

5
Ile

Ser

Ser

Leu

Tyr

85

Lys

Ala

Phe

Gly

Ser

165
Trp

390
His

Gln

Pro

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150

Val

Ser

Gln

Gln

His

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser

Gly

Tyr

Pro

Lys

Gly
440

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

Tyr

120

Asp

Asp

Leu

Gln
Gly

425
Ala

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg

Asn

86

395
Lys Arg
410

Pro Pro

Pro

Leu

Pro

Pro

Ala Glu Asn Ser

Leu Cys
10
Leu Gln

Leu Thr

Trp Asn

Arg Thr
75

Lys Ser

90

Leu Gln

Ala Arg

Gln Gly

Gln Met
155

Val Thr

170

Trp Tyr

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr

Ile

Gln

445

Leu

Ser

Ala

45

Ile

Tyr

Ile

Asn

Val

125

Met

Gln

Thr

Gln

Ala
Arg

430
Leu

Pro
Gly
30

Tle
Arg
Arg
Thr
Ser
110
Thr
Val
Ser

Cys

Arg

Pro
415

Pro

Ser

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg

175

Pro

400

Ser

Arg

Pro

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160

Ala

Gly
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Lys
Val
Thr
225
Gln
Tle
Asn
Cys
Val
305
Ala
Asn
Arg
Ala
Pro
385
Gln

Gly

Ala

<210> 24

Ala
Pro
210
Tle
Ser
Lys
Glu
Pro
290
Val
Phe
Asp
Gly
Thr
370
Ser
Lys

Pro

Ala

Pro
195
Ser
Ser
Tyr
Ala
Lys
275
Ser
Val
Tle
Glu
Arg
355
Ser
His
Arg

Pro

Glu
435

<211> 446
<212> PRT
213> NI
<220>

<223> B R ERAE

180

Asn
Arg
Ser
Ser
Ala
260
Ser
Pro
Gly
Ile
Glu
340
Lys
Gln
Arg
Pro
Leu

420

Asn

Leu
Phe
Leu
Tle
245
Ala
Asn
Leu
Gly
Phe
325
Leu
Pro
His
Pro
Pro
405

Pro

Ser

Leu
Ser
Gln
230
Pro
Tle
Gly
Phe
Val
310
Trp
Glu
His
Pro
Pro
390
Ala

Arg

Leu

Tle
Gly
215
Ala
Gln
Glu
Thr
Pro
295
Leu
Val
Thr
Gln
Pro
375
Pro
Pro

Pro

Ser

Tyr
200
Arg
Glu
Thr
Val
Tle
280
Gly
Ala
Lys
Arg
Tle
360
Pro
Pro
Ser

Arg

Pro
440

185

Ala Ala Ser

Gly
Asp
Phe
Met
265
Ile
Pro
Cys
Arg
Ala
345
Pro
Pro
Gly
Gly
Val

425

Ser

87

Ser
Phe
Gly
250
Tyr
His
Ser
Tyr
Lys
330
His
Ala
Pro
His
Thr
410

Gln

Ser

Gly
Ala
235
Gln
Pro
Val
Lys
Ser
315
Lys
Arg
Ser
Gly
Arg
395
Gln

Pro

Asn

Ser
Thr
220
Thr
Gly
Pro
Lys
Pro
300
Leu
Gln
Val
Thr
His
380
Val

Val

Lys

Leu
205
Asp
Tyr
Thr
Pro
Gly
285
Phe
Leu
Arg
Ala
Pro
365
Arg
Gln
His

Pro

190
Gln

Phe

Tyr

Lys

Tyr

270

Lys

Trp

Val

Ser

Thr

350

Gln

Ser

His

Gln

Pro
430

Ser
Thr
Cys
Leu
255
Leu
His
Val
Thr
Arg
335
Glu
Asn
Gln
Gln
Gln

415
His

Gly
Leu
Gln
240
Glu
Asp
Leu
Leu
Val
320
Arg
Glu
Pro
Ala
Pro
400

Lys

Gly
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<400> 24
Met Leu Leu
1

Ala Phe Leu

Leu Val Lys
35
Asp Ser Val
50
Pro Ser Arg
65
Trp Tyr Asn

Pro Asp Thr

Pro Glu Asp
115
Leu Glu Asp
130
Ser Ser Gly
145

Ser Leu Ser

Ser Gln Thr

Lys Ala Pro
195
Val Pro Ser
210
Thr Ile Ser
225
Gln Ser Tyr

Ile Lys Ala

Ala Pro Thr

275

Arg Pro Ala
290

Leu
Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Ala
260

Ile

Ala

Val

Ile

Ser

Ser

Leu

Tyr

85

Lys

Ala

Phe

Gly

Ser

165

Leu

Phe

Leu

Ile

245

Ala

Ala

Gly

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr

Ser

Gly

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr

Gln

Ala
295

Leu
Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro

280
Val

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Tle
Arg
Asn
185

Ala

Gly

Phe
Pro
265

Leu

His

88

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala

Ser

Thr

Cys
Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro

Leu

Arg

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr

Gly

Arg

Gly
300

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro

285
Leu

Pro
Gly

30
Ile

Arg

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Tyr

Lys

Pro

270

Glu

Asp

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Thr

Ala

Phe

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro

Cys

Ala
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Cys Asp Ile

305
Leu

Ser

Thr

Gln

Ser

385

His

Gln

Pro

<210>
211>
<212>
<213>

Leu

Arg

Glu

Asn

370

Gln

Gln

Gln

His

<220>

223>
<400>

25
453
PRT

NILF5)

Ser

Arg

Glu

355

Pro

Ala

Pro

Lys

Gly
435

Met Val Leu

1
Ala

Gly
Ser
Pro
65

Thr

Asn

Phe
Gly
Gly
50

Glu

Tyr

Ala

Leu
Leu
35

Phe
Lys

Tyr

Lys

Tyr
Leu
Asn
340
Arg
Ala
Pro
Gln
Gly

420
Ala

B AR
25

Leu
Leu
20

Val
Ala
Arg

Pro

Asn
100

Ile
Val
325
Asp
Gly
Thr
Ser
Lys
405

Pro

Ala

Val
5
Tle

Lys

Phe

Leu

Asp

85
Thr

Trp
310
Ile
Glu
Arg
Ser
His
390
Arg

Pro

Glu

Thr
Pro
Pro
Ser
Glu
70

Thr

Leu

Ala

Thr

Glu

Lys

Gln

375

Arg

Pro

Leu

Asn

Ser
Asp
Gly
Ile
55

Trp

Val

Tyr

Pro

Leu

Leu

Pro

360

His

Pro

Pro

Pro

Ser
440

Leu
Thr
Gly
40

Tyr
Val

Lys

Leu

Leu Ala Gly

Tyr
Glu
345
His
Pro
Pro
Ala
Arg

425
Leu

Leu
Glu
25

Ser
Asp
Ala

Gly

Gln
105

89

Cys
330
Thr
Gln
Pro
Pro
Pro
410

Pro

Ser

Leu
10

Val
Leu
Met
Tyr
Arg

90
Met

315
Lys

Arg

Ile

Pro

Pro

395

Ser

Arg

Pro

Cys
Gln
Lys
Ser
Ile
75

Phe

Ser

Thr

Arg

Ala

Pro

Pro

380

Gly

Gly

Val

Ser

Glu
Leu
Leu
Trp
60

Ser

Thr

Ser

Cys

Lys

His

Ala

365

Pro

His

Thr

Gln

Ser
445

Leu
Val
Ser
45

Val
Ser

Ile

Leu

Gly
Lys
Arg
350
Ser
Gly
Arg
Gln
Pro

430

Asn

Pro
Glu
30

Cys
Arg
Gly

Ser

Lys
110

Val
Gln
335
Val
Thr
His
Val
Val

415
Lys

His
15

Ser

Ala

Gln

Gly

Arg

95

Ser

Leu
320
Arg
Ala
Pro
Arg
Gln
400

His

Pro

Pro
Gly
Ala
Thr
Gly
80

Asp

Glu
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Asp
Trp
Ser
145
Ser
Gly
Tyr
Tle
Gly
225
Gln
Trp
Glu
Thr
Pro
305
Leu
Val
Thr
Gln
Pro
385

Pro

Pro

Thr
Gly
130
Ala
Asp
Asp
Leu
Tyr
210
Ser
Glu
Thr
Val
Ile
290
Gly
Ala
Lys
Arg
Ile
370
Pro

Pro

Ser

Ala
115
Val
Gly
Tle
Arg
Asn
195
Tyr
Gly
Asp
Phe
Met
275
Tle
Pro
Cys
Arg
Ala
355
Pro
Pro

Gly

Gly

Met

Leu

Gly

Gln

Val

180

Trp

Thr

Ser

Phe

Gly

260

Tyr

His

Ser

Tyr

Lys

340

His

Ala

Pro

His

Thr

Tyr
Phe
Gly
Met
165
Thr
Tyr
Ser
Gly
Ala
245
Gly
Pro
Val
Lys
Ser
325
Lys
Arg
Ser
Gly
Arg

405
Gln

Tyr
Ala
Gly
150
Thr
Tle
Gln
Tle
Thr
230
Thr
Gly
Pro
Lys
Pro
310
Leu
Gln
Val
Thr
His
390

Val

Val

Cys
Tyr
135
Ser
Gln
Ser
Gln
Leu
215
Asp
Tyr
Thr
Pro
Gly
295
Phe
Leu
Arg
Ala
Pro
375
Arg

Gln

His

Ala
120
Trp
Gly
Thr
Cys
Lys
200
His
Tyr
Phe
Lys
Tyr
280
Lys
Trp
Val
Ser
Thr
360
Gln
Ser
His

Gln

Arg His Ser

Gly

Gly

Thr

Arg

185

Pro

Ser

Ser

Cys

Leu

265

Leu

His

Val

Thr

Arg

345

Glu

Asn

Gln

Gln

Gln

90

Gln
Gly
Ser
170
Ala
Asp
Gly
Leu
Gln
250
Glu
Asp
Leu
Leu
Val
330
Arg
Glu
Pro
Ala
Pro

410
Lys

Gly
Gly
155
Ser
Ser
Gly
Val
Thr
235
Gln
Tle
Asn
Cys
Val
315
Ala
Asn
Arg
Ala
Pro
395

Gln

Gly

Gly
Thr
140
Ser
Leu
Gln
Thr
Pro
220
Tle
Gly
Lys
Glu
Pro
300
Val
Phe
Asp
Gly
Thr
380
Ser

Lys

Pro

Tyr
125
Leu
Gly
Ser
Asp
Val
205
Ser
Ser
Asn
Ala
Lys
285
Ser
Val
Tle
Glu
Arg
365
Ser
His
Arg

Pro

Gly

Val

Gly

Ala

Ile

190

Lys

Arg

Asn

Thr

Ala

270

Ser

Pro

Gly

Ile

Glu

350

Lys

Gln

Arg

Pro

Leu

Thr
Thr
Gly
Ser
175
Ser
Leu
Phe
Leu
Leu
255
Ala
Asn
Leu
Gly
Phe
335
Leu
Pro
His
Pro
Pro

415

Pro

His
Val
Gly
160
Leu
Asn
Leu
Ser
Glu
240
Pro
Tle
Gly
Phe
Val
320
Trp
Glu
His
Pro
Pro
400

Ala

Arg
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420

425

430

Pro Arg Val Gln Pro Lys Pro Pro His Gly Ala Ala Glu Asn Ser Leu

435

Ser Pro Ser Ser Asn

450
<210> 26
211> 45
<212> PR

6
T

213> NLRF%)

<220>

<223> B R EAE

<400> 26

Met Val Leu Leu Val

1
Ala Phe

Gly Gly

Ser Gly
50

Pro Glu

65

Thr Tyr

Asn Ala
Asp Thr
Trp Gly
130
Ser Ala
145
Ser Asp
Gly Asp

Tyr Leu

Ile Tyr

Leu
Leu
35

Phe
Lys
Tyr
Lys
Ala
115
Val
Gly
Ile
Arg
Asn

195
Tyr

Leu
20

Val
Ala
Arg
Pro
Asn
100
Met
Leu
Gly
Gln
Val
180

Trp

Thr

5
Ile

Lys
Phe
Leu
Asp
85

Thr
Tyr
Phe
Gly
Met
165
Thr

Tyr

Ser

Thr

Pro

Pro

Ser

Glu

70

Thr

Leu

Tyr

Ala

Gly

150

Thr

Ile

Gln

Ile

Ser

Gly

Ile

95

Val

Tyr

Cys

135

Ser

Gln

Ser

Gln

Leu

440

Leu
Thr
Gly
40

Tyr
Val
Lys
Leu
Ala
120
Trp
Gly
Thr
Cys
Lys

200
His

Leu

Glu

25

Ser

Asp

Ala

Gly

Gln

105

Gly

Gly

Thr

Arg

185

Pro

Ser

91

Leu
10

Val
Leu
Met
Tyr
Arg
90

Met
His
Gln
Gly
Ser
170
Ala

Asp

Gly

Cys

Gln

Lys

Ser

Ile

75

Phe

Ser

Ser

Gly

Gly

155

Ser

Ser

Gly

Val

Glu

Leu

Leu

Trp

60

Ser

Thr

Ser

Gly

Thr

140

Ser

Leu

Gln

Thr

Pro

445

Leu
Val
Ser
45

Val
Ser
Tle
Leu
Tyr
125
Leu
Gly
Ser
Asp
Val

205

Ser

Pro
Glu
30

Cys
Arg
Gly
Ser
Lys
110
Gly
Val
Gly
Ala
Tle
190

Lys

Arg

His
15

Ser
Ala
Gln
Gly
Arg
95

Ser
Thr
Thr
Gly
Ser
175
Ser

Leu

Phe

Pro

Gly

Ala

Thr

Gly

80

Asp

Glu

His

Val

Gly

160

Leu

Asn

Leu

Ser
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Gly
225
Gln
Trp
Thr
Gln
Ala
305
Ala
Thr
Glu
Lys
Gln
385
Arg
Pro

Leu

Asn

210

Ser

Glu

Thr

Thr

Pro

290

Val

Pro

Leu

Leu

Pro

370

His

Pro

Pro

Pro

Ser
450

<210> 27
211> 45

<212>
<213>

<220>

223>

<400> 27
Met Val Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

Gly
Asp
Phe
Pro
275
Leu
His
Leu
Tyr
Glu
355
His
Pro
Pro
Ala
Arg

435
Leu

2

PRT
NIFH

Ser
Phe
Gly
260
Ala
Ser
Thr
Ala
Cys
340
Thr
Gln
Pro
Pro
Pro
420

Pro

Ser

ENEAA) N

Gly
Ala
245
Gly
Pro
Leu
Arg
Gly
325
Lys
Arg
Tle
Pro
Pro
405
Ser

Arg

Pro

Thr
230
Thr
Gly
Arg
Arg
Gly
310
Thr
Arg
Ala
Pro
Pro
390
Gly
Gly

Val

Ser

215
Asp

Tyr

Thr

Pro

Pro

295

Leu

Cys

Lys

His

Ala

375

Pro

His

Thr

Gln

Ser
455

Tyr
Phe
Lys
Pro
280
Glu
Asp
Gly
Lys
Arg
360
Ser
Gly
Arg
Gln
Pro

440

Asn

Ser Leu Thr

Cys
Leu
265
Thr
Ala
Phe
Val
Gln
345
Val
Thr
His
Val
Val

425
Lys

92

Gln
250
Glu
Pro
Cys
Ala
Leu
330
Arg
Ala
Pro
Arg
Gln
410
His

Pro

235
Gln

Tle
Ala
Arg
Cys
315
Leu
Ser
Thr
Gln
Ser
395
His
Gln

Pro

220
Ile

Gly

Lys

Pro

Pro

300

Asp

Leu

Arg

Glu

Asn

380

Gln

Gln

Gln

His

Ser

Asn

Ala

Thr

285

Ala

Ile

Ser

Arg

Glu

365

Pro

Ala

Pro

Lys

Gly
445

Asn
Thr
Ala
270
Tle
Ala
Tyr
Leu
Asn
350
Arg
Ala
Pro
Gln
Gly

430
Ala

Leu
Leu
255
Ala
Ala
Gly
Tle
Val
335
Asp
Gly
Thr
Ser
Lys
415

Pro

Ala

Glu
240
Pro
Thr
Ser
Gly
Trp
320
Tle
Glu
Arg
Ser
His
400
Arg

Pro

Glu
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1

Ala Phe Leu

Gly
Ser
Pro
65

Thr
Asn
Asp
Trp
Ser
145
Ser
Gly
Tyr
Ile
Gly
225
Gln
Trp
Ile

Ala

Pro
305

Gly
Gly
50

Glu
Tyr
Ala
Thr
Gly
130
Ala
Asp
Asp
Leu
Tyr
210
Ser
Glu
Thr
Thr
Gly

290
Glu

Leu
35

Phe
Lys
Tyr
Lys
Ala
115
Val
Gly
Ile
Arg
Asn
195
Tyr
Gly
Asp
Phe
His
275

Asn

Lys

Leu
20

Val
Ala
Arg
Pro
Asn
100
Met
Leu
Gly
Gln
Val
180
Trp
Thr
Ser
Phe
Gly
260
Lys

Lys

Gly

Ile
Lys
Phe
Leu
Asp
85

Thr
Tyr
Phe
Gly
Met
165
Thr
Tyr
Ser
Gly
Ala
245
Gly
Trp

Val

Leu

Pro
Pro
Ser
Glu
70

Thr
Leu
Tyr
Ala
Gly
150
Thr
Tle
Gln
Tle
Thr
230
Thr
Gly
Thr

Ser

Asp
310

Asp
Gly
Ile
55

Trp
Val
Tyr
Cys
Tyr
135
Ser
Gln
Ser
Gln
Leu
215
Asp
Tyr
Thr
Thr
Lys

295
Ile

Thr
Gly
40

Tyr
Val
Lys
Leu
Ala
120
Trp
Gly
Thr
Cys
Lys
200
His
Tyr
Phe
Lys
Ser
280

Glu

Tyr

Glu
25

Ser
Asp
Ala
Gly
Gln
105
Arg
Gly
Gly
Thr
Arg
185
Pro
Ser
Ser
Cys
Leu
265
Leu

Ser

Leu

93

10
Val

Leu
Met
Tyr
Arg
90

Met
His
Gln
Gly
Ser
170
Ala
Asp
Gly
Leu
Gln
250
Glu
Ser

Ser

Ile

Gln
Lys
Ser
Tle
75

Phe
Ser
Ser
Gly
Gly
155
Ser
Ser
Gly
Val
Thr
235
Gln
Tle
Ala

Val

Ile
315

Leu
Leu
Trp
60

Ser
Thr
Ser
Gly
Thr
140
Ser
Leu
Gln
Thr
Pro
220
Tle
Gly
Lys
Lys
Glu

300
Gly

Val
Ser
45

Val
Ser
Tle
Leu
Tyr
125
Leu
Gly
Ser
Asp
Val
205
Ser
Ser
Asn
Ala
Phe
285

Pro

Ile

Glu
30

Cys
Arg
Gly
Ser
Lys
110
Gly
Val
Gly
Ala
Ile
190
Lys
Arg
Asn
Thr
Ala
270
Lys

Val

Cys

15

Ser
Ala
Gln
Gly
Arg
95

Ser
Thr
Thr
Gly
Ser
175
Ser
Leu
Phe
Leu
Leu
255
Ala
Cys

Ser

Gly

Gly
Ala
Thr
Gly
80

Asp
Glu
His
Val
Gly
160
Leu
Asn
Leu
Ser
Glu
240
Pro
Val
Thr

Cys

Gly
320
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Gly

Lys

Arg

Ile

Pro

385

Pro

Ser

Arg

Pro

<210>
211>
<212>
<213>

Ser

Arg

Ala

Pro

370

Pro

Gly

Gly

Val

Ser
450

<220>

223>
<400>

28
688
PRT

NILF5)

Leu

Lys

His

355

Ala

Pro

His

Thr

Gln

435

Ser

Met Leu Leu

1
Ala

Leu

Ser

Pro

65

Ala

Ser

Phe
Ser
Ser
50

Lys

Arg

Arg

Leu

Ala

35

Val

Pro

Phe

Val

Leu

Lys

340

Ser

Gly

Gln
420

Pro

Asn

ENE )N
28

Leu
Leu
20

Ser
Asn
Trp

Ser

Glu
100

Met
325
Gln
Val
Thr
His
Val
405

Val

Lys

Val
5
Tle

Pro

Tyr

Ile

Gly

85
Ala

Val

Arg

Ala

Pro

Arg

390

Gln

His

Pro

Thr
Pro
Gly
Met
Tyr
70

Ser

Glu

Phe

Ser

Thr

Gln

375

Ser

His

Gln

Pro

Ser
Asp
Glu
Asp
55

Ala

Gly

Asp

Glu
360
Asn
Gln
Gln

Gln

His
440

Leu

Ile

Lys

40

Thr

Ser

Ala

Ala Leu Leu

Arg
345
Glu
Pro
Ala
Pro
Lys

425
Gly

Leu
Val
25

Val
Tyr
Ser

Gly

Ala
105

94

330

Asn
Arg
Ala
Pro
Gln
410

Gly

Ala

Leu
10
Leu

Thr

Gln

Asn

Thr

90
Thr

Asp
Gly
Thr
Ser
395
Lys

Pro

Ala

Cys

Thr

Met

Lys

Leu

75

Ser

Val

Glu

Arg

Ser

380

His

Arg

Pro

Glu

Glu
Gln
Thr
Lys
60

Ala

Tyr

Tyr

Phe
Glu
Lys

365
Gln

Pro

Leu

Asn
445

Leu
Ser
Cys
45

Pro
Ser

Ser

Cys

Tyr
Leu
350
Pro
His
Pro
Pro
Pro

430

Ser

Pro
Pro
30

Arg
Gly
Gly

Leu

Gln
110

Tle
335
Glu
His
Pro
Pro
Ala
415

Arg

Leu

His
15

Ala
Ala
Ser

Val

Thr
95
Gln

Thr

Thr

Gln

Pro

Pro

400

Pro

Pro

Ser

Pro
Ile
Ser
Ser
Pro
80

Ile

Trp
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Ser
Gly
Ser
145
Gly
Ser
Trp
Lys
Ala
225
Tyr
Val
Cys
Gly
Ile
305
Glu
His
Arg
Lys
Glu
385

Tyr

Leu

Phe
Ser
130
Ser
Ala
Tyr
Tle
Phe
210
Tyr
Cys
Trp
Asp
Pro
290
Ser
Asp
Asn
Val
Glu
370
Lys

Thr

Thr

Asn
115
Thr
Glu
Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys
275
Ser
Arg
Pro
Ala
Val
355
Tyr
Thr

Leu

Cys

Pro

Ser

Val

Val

Met

180

Ala

Gly

Gln

Arg

Ala

260

Thr

Val

Thr

Glu

Lys

340

Ser

Lys

Ile

Pro

Leu

Pro
Gly
Gln
Lys
165
His
Tle
Lys
Leu
Ser
245
Gly
His
Phe
Pro
Val
325
Thr
Val
Cys
Ser
Pro

405
Val

Thr
Gly
Leu
150
Met
Trp
Tyr
Ala
Ser
230
Asn
Thr
Thr
Leu
Glu
310
Lys
Lys
Leu
Lys
Lys
390

Ser

Lys

Phe
Gly
135
Gln
Ser
Val
Pro
Thr

215

Ser

Thr
Cys
Phe
295
Val
Phe
Pro
Thr
Val
375
Ala

Arg

Gly

Gly
120
Ser
Gln
Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro
280
Pro
Thr
Asn
Arg
Val
360
Ser
Lys

Asp

Phe

Gly Gly Thr

Gly

Ser

Lys

Gln

185

Asn

Thr

Thr

Gly

Thr

265

Pro

Pro

Cys

Trp

Glu

345

Leu

Asn

Gly

Glu

Tyr

95

Gly
Gly
Ala
170
Thr
Gly
Ala
Ser
Ser
250
Val
Cys
Lys
Val
Tyr
330
Glu
His
Lys
Gln
Leu

410

Pro

Gly
Ala
155
Ser
Pro
Asp
Asp
Glu
235
Ser
Ser
Pro
Pro
Val
315
Val
Gln
Gln
Ala
Pro
395

Thr

Ser

Lys

Ser

140

Glu

Gly

Gly

Thr

Lys

220

Tyr

Ser

Ala

Lys

300

Val

Asp

Tyr

Asp

Leu

380

Arg

Lys

Asp

Leu
125
Gly
Leu
Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro
285
Asp
Asp
Gly
Gln
Trp
365
Pro
Glu

Asn

Ile

Glu

Gly

Val

Thr

Gly

190

Tyr

Ser

Ala

Phe

Pro

270

Pro

Thr

Val

Val

Ser

350

Leu

Ala

Pro

Gln

Ala

Tle
Gly
Lys
Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys
Val
Leu
Ser
Glu
335
Thr
Asn
Pro
Gln
Val

415
Val

Lys
Gly
Pro
160
Thr
Glu
Gln
Thr
Tyr
240
Asp
Ser
Ala
Met
His
320
Val
Tyr
Gly
Tle
Val
400

Ser

Glu
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Trp Glu Ser

Val
Asp
465
His
Pro
Pro
Lys
Pro
545
Leu
Gln
Val
Thr
His
625
Val

Val

Lys

<210> 29

Leu
450
Lys
Glu
Gly
Pro
Gly
530
Phe
Leu
Arg
Ala
Pro
610
Arg
Gln
His

Pro

435
Asp

Ser

Ala

Lys

Tyr

515

Lys

Trp

Val

Ser

Thr

595

Gln

Ser

His

Gln

Pro
675

<211> 691
<212> PRT
213> NI
<220>

<223> B R ERAE

420

Asn

Ser

Leu

Lys

500

Leu

His

Val

Thr

580

Glu

Asn

Gln

Gln

Gln

660
His

Gly

Asp

Trp

His

485
Asp

Leu

Leu

Val

565

Arg

Glu

Pro

Ala

Pro
645
Lys

Gly

Gln
Gly
Gln
470
Asn
Pro
Asn
Cys
Val
550
Ala
Asn
Arg
Ala
Pro
630
Gln

Gly

Ala

Pro
Ser
455
Gln
His
Lys
Glu
Pro
535
Val
Phe
Asp
Gly
Thr
615
Ser
Lys

Pro

Ala

Glu
440
Phe
Gly
Tyr
Ala
Lys
520
Ser
Val
Ile
Glu
Arg
600
Ser
His
Arg

Pro

Glu
680

425

Asn Asn Tyr

Phe
Asn
Thr
Ala
505
Ser
Pro
Gly
Tle
Glu
585
Lys
Gln
Arg
Pro
Leu

665

Asn

96

Leu
Val
Gln
490
Ala
Asn
Leu
Gly
Phe
570
Leu
Pro
His
Pro
Pro
650

Pro

Ser

Tyr
Phe
475
Lys
Tle
Gly
Phe
Val
55h
Trp
Glu
His
Pro
Pro
635
Ala

Arg

Leu

Lys

Ser

460

Ser

Ser

Glu

Thr

Pro

540

Leu

Val

Thr

Gln

Pro

620

Pro

Pro

Pro

Ser

Thr
445
Lys
Cys
Leu
Val
Ile
525
Gly
Ala
Lys
Arg
Ile
605
Pro
Pro
Ser

Arg

Pro
685

430
Thr

Leu
Ser
Ser
Met
510
Tle
Pro
Cys
Arg
Ala
590
Pro
Pro
Gly
Gly
Val

670

Ser

Pro

Thr

Val

Leu

495

Tyr

His

Ser

Tyr

Lys

075

His

Ala

Pro

His

Thr

655

Gln

Ser

Pro
Val
Met
480
Ser
Pro
Val
Lys
Ser
560
Lys
Arg
Ser
Gly
Arg
640
Gln

Pro

Asn
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<400> 29

Met Leu Leu Leu

1
Ala

Leu
Ser
Pro
65

Ala
Ser
Ser
Gly
Ser
145
Gly
Ser
Trp
Lys
Ala
225
Tyr
Val

Cys

Gly

Phe
Ser
Ser
50

Lys
Arg
Arg
Phe
Ser
130
Ser
Ala
Tyr
Tle
Phe
210
Tyr
Cys
Trp

Asp

Pro
290

Leu
Ala
35

Val
Pro
Phe
Val
Asn
115
Thr
Glu
Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys

275

Ser

Leu
20

Ser
Asn
Trp
Ser
Glu
100
Pro
Ser
Val
Val
Met
180
Ala
Gly
Gln
Arg
Ala
260

Thr

Val

Val
Tle
Pro
Tyr
Tle
Gly
85

Ala
Pro
Gly
Gln
Lys
165
His
Tle
Lys
Leu
Ser
245
Gly
His

Phe

Thr
Pro
Gly
Met
Tyr
70

Ser
Glu
Thr
Gly
Leu
150
Met
Trp
Tyr
Ala
Ser
230
Asn
Thr

Thr

Leu

Ser
Asp
Glu
Asp
55

Ala
Gly
Asp
Phe
Gly
135
Gln
Ser
Val
Pro
Thr
215
Ser
Tyr
Thr

Cys

Phe
295

Leu
Ile
Lys
40

Trp
Thr
Ser
Ala
Gly
120
Ser
Gln
Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro

280

Pro

Leu
Val
25

Val
Tyr
Ser
Gly
Ala
105
Gly
Gly
Ser
Lys
Gln
185
Asn
Thr
Thr
Gly
Thr
265

Pro

Pro

97

Leu Cys
10
Leu Thr

Thr Met

Gln Lys

Asn Leu
75

Thr Ser

90

Thr Tyr

Gly Thr
Gly Gly
Gly Ala
155
Ala Ser
170
Thr Pro
Gly Asp
Ala Asp
Ser Glu
235
Ser Ser
250
Val Ser

Cys Pro

Lys Pro

Glu

Gln

Thr

Lys

60

Ala

Tyr

Tyr

Lys

Ser

140

Glu

Gly

Gly

Thr

Lys

220

Tyr

Ser

Ala

Lys
300

Leu
Ser
Cys
45

Pro
Ser
Ser
Cys
Leu
125
Gly
Leu
Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro

285
Asp

Pro
Pro
30

Arg
Gly
Gly
Leu
Gln
110
Glu
Gly
Val
Thr
Gly
190
Ser
Ala
Phe
Pro
270

Pro

Thr

His
15

Ala
Ala
Ser
Val
Thr
95

Gln
Tle
Gly
Lys
Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys

Val

Leu

Pro
Tle
Ser
Ser
Pro
80

Tle
Trp
Lys
Gly
Pro
160
Thr
Glu
Gln
Thr
Tyr
240
Asp
Ser

Ala

Met
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Ile
305
Glu
His
Arg
Lys
Glu
385
Tyr
Leu
Trp
Val
Asp
465
His
Pro
Arg
Arg
Gly
545
Thr
Arg

Ala

Pro

Ser

Asp

Asn

Val

Glu

370

Lys

Thr

Thr

Glu

Leu

450

Lys

Glu

Gly

Pro

Pro

530

Leu

Cys

Lys

His

Ala

Arg
Pro
Ala
Val
355
Tyr
Thr
Leu
Cys
Ser
435
Asp
Ser
Ala
Lys
Pro
515
Glu
Asp
Gly
Lys
Arg

595

Ser

Thr
Glu
Lys
340
Ser
Lys
Tle
Pro
Leu
420
Asn
Ser
Arg
Leu
Lys
500
Thr
Ala
Phe
Val
Gln
580

Val

Thr

Pro
Val
325
Thr
Val
Cys
Ser
Pro
405
Val
Gly
Asp
Trp
His
485
Asp
Pro
Cys
Ala
Leu
565
Arg

Ala

Pro

Glu
310
Lys
Lys
Leu
Lys
Lys
390
Ser
Lys
Gln
Gly
Gln
470
Asn
Pro
Ala
Arg
Cys
550
Leu
Ser

Thr

Gln

Val

Phe

Pro

Thr

Val

375

Ala

Arg

Gly

Pro

Ser

455

Gln

His

Lys

Pro

Pro

535

Asp

Leu

Arg

Glu

Asn

Thr
Asn
Arg
Val
360
Ser
Lys
Asp
Phe
Glu
440
Phe
Gly
Tyr
Ala
Thr
520
Ala
Tle
Ser
Arg
Glu

600

Pro

Cys
Trp
Glu
345
Leu
Asn
Gly
Glu
Tyr
425
Asn
Phe
Asn
Thr
Ala
505
Tle
Ala
Tyr
Leu
Asn
585
Arg

Ala

98

Val
Tyr
330
Glu
His
Lys
Gln
Leu
410
Pro
Asn
Leu
Val
Gln
490
Ala
Ala
Gly
Tle
Val
570
Asp

Gly

Thr

Val
315
Val
Gln
Gln
Ala
Pro
395
Thr
Ser
Tyr
Tyr
Phe
475
Lys
Thr
Ser
Gly
Trp
555
Tle
Glu

Arg

Ser

Val

Asp

Tyr

Asp

Leu

380

Arg

Lys

Asp

Lys

Ser

460

Ser

Ser

Thr

Gln

Ala

540

Ala

Thr

Glu

Lys

Gln

Asp
Gly
Gln
Trp
365
Pro
Glu
Asn
Tle
Thr
445
Lys
Cys
Leu
Thr
Pro
525
Val
Pro
Leu
Leu
Pro

605
His

Val

Val

Ser

350

Leu

Ala

Pro

Gln

Ala

430

Thr

Leu

Ser

Ser

Pro

510

Leu

His

Leu

Tyr

Glu

590

His

Pro

Ser
Glu
335
Thr
Asn
Pro
Gln
Val
415
Val
Pro
Thr
Val
Leu
495
Ala
Ser
Thr
Ala
Cys
575
Thr

Gln

Pro

His
320
Val
Tyr
Gly
Tle
Val
400
Ser
Glu
Pro
Val
Met
480
Ser
Pro
Leu
Arg
Gly
560
Lys
Arg

Ile

Pro
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610
Pro Pro Gly
625
Gly

His Arg

Gly Thr Gln

Val Gln Pro
675
Ser Asn
690
<210> 30
211> 801
<212> DNA
213>
220>
223>
<400> 30

atgctgctge

Ser

atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
<210> 31
211> 774
<212> DNA
213>
220>
223>

<400> 31

His Arg Ser Gln

615
Ala

630

Val GIn His Gln

645

Val His Gln Gln

660

Lys Pro Pro His

NILF5)

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta

ccgtgtcatce

NILF5

ENE )N

Pro

Lys

Gly
680

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
t 801

Pro Ser His
635
Gln Lys Arg
650
Gly Pro Pro
665
Ala Ala Glu

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtccggeg
ggcctggaat
aagtcccgge
agcctgcaga

agctacgcta

99

620
Arg Pro Pro

Pro Pro Ala
Pro Arg

670
Ser Leu
685

Leu

Asn

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
gcggeeetgg
tgtceetgee
ggctgggagt
tgaccatcat
ccgacgacac

tggactactg

Pro Pro
640

Pro Ser

655

Pro Arg

Ser Pro

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac

cgccatctac

gggcecaggec

120
180
240
300
360
420
480
540
600
660
720
780
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atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
<210> 32
211> 804
<212> DNA
213>
220>
223>
<400> 32
atggttttat
attcccgaca
tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
<210> 33
211> 1509
<212> DNA

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag

gcatccccca

NILF5

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta

aactggaaat

213> NLR5

<220>

cctgetgetg
gcagtctggce
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caag 804

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact

caggggacca

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgtceceg
agcaattacc
tacacctcca
gactactctc

cagggcaata

100

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgecaccta

agctggaaat

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatcte

ctctgecttg

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaa 774

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa

gacctttggg

60

120
180
240
300
360
420
480
540
600
660
720

60

120
180
240
300
360
420
480
540
600
660
720
780
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<400> 33

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggcgectetg
cactgggtca
aacggcgaca
agcagctcta
tactgcgcca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgetecta
tacacactgc
gtgaagggcet
aacaactaca
aagctgacag

cacgaggcce

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagcece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag
agcagaccce
cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc

tgcacaacca

gaccctaaa 1509

<210>
211>
<212>
<213>
<220>
223>
<400> 34

geggecegeaa

34
216
DNA

cagcctectgt

agaggactgg
gtgctgetge

NILF5

ENE )N

caacaacacc
ctctcagacc
atttcgectg
tgtctctggt

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcc
tggacaggga
ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcece
tcctgtgetg
cagatggcag

ctacacccag

agctcctaga
tgaagcctgt
cgacatctac

catcaccctg

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga
aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcce
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg

aaaagcctgt

cctccaactce
agacctgctg
atttgggcce
tactge 216

101

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctee
geggttctgg
gcgcecgaact
ccttcacaag
tcggagccat
ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttccectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttcteetg

ctctgagccce

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg
ctatcccgge
cgccgacaag
cgccgattac
gtggggagce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg

cggcaagaag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

ctgetectac aatcgecage 60

ctggeggage tgtgecatace 120

ctctggetgg aacatgtgge 180
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<210>
211>
<212>
<213>
<220>
223>
<400>

35
207
DNA

35

NILF5

ENE )N

gcggecegececa ttgaggtcat

acgattattc
aaaccgttct
accgttgett
<210> 36

211> 204
<212> DNA
213>
220>
223>
<400> 36

geggeegeceg

acgtcaaagg

gggtgettgt
ttatcatttt

NILF5)

ENE )N

tgattacaca

gccggcaaca aggtgtccaa

ctggacatct
gcecectgetgg
<210> 37
211> 348
<212> DNA
213>
220>
223>
<400> 37
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
<210> 38
211> 339
<212> DNA

acctgatcat
tgttctacat

NILF5

ENE )N

agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca

atggcgccecge

213> NLR5

gtacccacca ccttacctcg acaacgaaaa atcaaacggg 60

caagcatctg tgccegtecac ctetgttece cggaccaage 120

tgtegtegge ggggtecttg cttgttacte acttetggtt 180

ttgggtg 207

caagtggaca acaagcctga gecgccaagtt caagtgcacce 60

agaaagcagc gtggaacccg tgtcttgece cgagaaagge 120

cggecatctgt ggeggeggaa gectgetgat ggtttttgtg 180

cacc 204

cagacggaac
cagaaagccc
tccaccteca
cagagtgcag
gcaaaaaggc

tgagaatagc

gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge

ctgtctccta

102

tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc

ctagacctag

agcccacaga 60
acctcagaat 120
cccatctcat 180
tcetgeacet 240
ggtgcageet 300

gcagcaac 348
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<220>

223> A MK

<400> 38
agagtgaagt
tacaacgagc
agagatcctg
gagctgcaga
agaagaggca
tatgatgccce
<210> 39
211> 126
<212> DNA
213>
220>
223>

<400> 39

tctctagatc
tgaacctggg
agatgggcgg
aagacaagat
agggccacga

tgcacatgca

NILF5

ENE )N

tgccgacget
gagaagagaa
caagcccaga
ggccgagsgcece
tggactgtat
ggccetgecet

cccgcectaca
gagtacgacg
cggaagaatc
tacagcgaga

cagggcctga

agcagggcca gaatcagcetg 60
tgctggataa geggagagge 120
ctcaagaggg cctgtataat 180
tcggaatgaa gggcgagege 240

gcacagccac caaggatacc 300

ccaagataa 339

aagcggggca gaaagaaget getgtacatc ttcaagcage ccttcatgeg geccgtgeag 60

accacacaag aggaagatgg ctgctcctge agattcccecg aggaagaaga aggeggetge 120

gagctg 126
<210> 40

211> 126
<212> DNA
213>
220>
223>

<400> 40

NILF5

ENE )N

gtgcggageca agagaagcag actgcectgecac agcgactaca tgaacatgac ccctagacgg 60

ccecggaccta ccagaaageca ctaccagect tacgetccte ctegggactt tgecgectat 120

cggage 126
<210> 41

211> 1704
<212> DNA
213>
220>
223>

<400> 41

NILF5

ENE )N

atgctgcetge tcgtgacate tctgetgetg tgegagetge cccaccceege ctttetgetg 60

atccccgaca tccagatgac ccagaccacc agcagectga gegecageet gggegataga 120

gtgaccatca gctgcagage cagccaggac atcagcaagt acctgaactg gtatcagcag 180

103
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aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gcecaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
agatctgccg
ctggggagaa
ggcggeaage
aagatggccg
cacgatggac
atgcaggccce
210> 42

211> 1830
<212> DNA
213>
220>
223>
<400> 42

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat

gaacaggaag

gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagcag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
acgctcccecge
gagaagagta
ccagacggaa
aggcctacag
tgtatcaggg

tgcctceccaag

NILF5)

ENEAA) N

tcgtgacatc
tccagatgac
gctgcagagce
gcaccgtgaa
tttctggcag

atatcgctac

gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegcea
ccagcctcectg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
ctacaagcag
cgacgtgctg
gaatcctcaa
cgagatcgga
cctgagcaca
ataa 1704

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt

taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtccggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagceca
ggccagaatc
gataagcgga
gagggcctgt
atgaagggcg
gccaccaagg

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca

cagcaaggca

104

gcagactgca
gcctgaccat
acaccctgece
gcagcggcaa
gcggeeetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacagagt
agctgtacaa
gaggcagaga
ataatgagct
agcgcagaag

atacctatga

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat

acaccctgece

cagcggcegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagce
gcagcctaaa
gaagttctct
cgagctgaac
tcctgagatg
gcagaaagac
aggcaagggce
tgcecetgeac

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg

ctacaccttce

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

60

120
180
240
300
360
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ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gcecaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
aagctgctgt
gatggctget
ttctctagat
ctgaacctgg
gagatgggeg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 43

211> 1830
<212> DNA
213>
220>
223>
<400> 43

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat

gaacaggaag

ggcggaggcea

ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagcag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
acatcttcaa
cctgcagatt
ctgccgacge
ggagaagaga
gcaagcccag
tggcegaggce
atggactgta

aggccctgece

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac

ccaagctgga

aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
gcagccctte
ccccgaggaa
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt

aatcaccggc

agcacaagcg
ctgcaggaaa
gtgtccggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctetgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagcea
atgcggccceg
gaagaaggceyg
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca

agcacaagcg

105

gcagcggcaa
gcggeeetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacaagceg
tgcagaccac
gctgegaget
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece

gcagcggeaa

gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcece
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagce
gcagcctaaa
gggcagaaag
acaagaggaa
gagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcc

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc

gcctggatet

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
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ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggggcagaa
acacaagagg
ctgaagcgga
agagtggcca
aatcccgcca
catagaccac
cctagcggaa
cctaaacctc
ttctctagat
ctgaacctgg
gagatgggceg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 44

211> 1830
<212> DNA
213>
220>
223>
<400> 44

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa

gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agaagctgct
aagatggctg
agaagcagcg
ccgaggaaag
catctcaaca
cacctccagg
cacaggtgca
ctcatggcgce
ctgccgacge
ggagaagaga
gcaagcccag
tggcegaggce
atggactgta

aggccctgece

NILF5)

ENE )N

tcgtgacatc
tccagatgac
gctgcagagce
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga

gcaccaaggg

cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
gtacatcttc
ctcctgcaga
gagcagacgg
aggcagaaag
ccctecaccet
acacagagtg
ccagcaaaaa
cgctgagaat
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc

cgaagtgaaa

ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
aagcagccct
ttccecgagg
aacgacgagg
ccccaccaga
ccacctggac
cagcaccagc
ggccctecac
agcctgtcte
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg

ctgcaggaaa

106

geggeectgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
tcatgcggcece
aagaagaagg
aactggaaac
ttccagceccte
acagatctca
ctcagaaaag
tgcctagacce
ctagcagcaa
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggcaa

geggeeetgg

actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
cgtgcagacc
cggetgcegag
aagagcccac
cacacctcag
ggccccatet
acctcctgca
tagggtgcag
cagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcc

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

120
180
240
300
360
420
480
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ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gccaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
agcagactgc
aagcactacc
ttctctagat
ctgaacctgg
gagatgggeg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 45
211> 1677
<212> DNA
213>
220>
223>
<400> 45
atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg

ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagceag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
tgcacagcga
agccttacge
ctgccgacge
ggagaagaga
gcaagcccag
tggcegaggce
atggactgta

aggccctgee

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg

gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctctg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
ctacatgaac
tcctectegg
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg

gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagcea
atgaccccta
gactttgcceg
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc

accatcacct

107

tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacgtgeg
gacggccecegg
cctatcggag
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg

agatgacaca

gtcgggcecag

tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagce
gcagcctaaa
gagcaagaga
acctaccaga
cagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcc

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage

ccagaccatc

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
480
540
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tggtcctacce
gccegecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
cagggccaga
ctggataagc
caagagggcc
ggaatgaagg
acagccacca
<210> 46

211> 1803
<212> DNA
213>
220>
223>
<400> 46

atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacce
gcecgecaget
gacttcaccc

cagagctaca

tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacag
atcagctgta
ggagaggcag
tgtataatga
gcgagcegeag
aggataccta

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag

gcatccccca

tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
agcccacaga
acctcagaat
cccatctcat
tcctgcacct
ggtgcagcect
agtgaagttc
caacgagctg
agatcctgag
gctgcagaaa
aagaggcaag

tgatgcccetg

cctgetgetg
gcagtctggce
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce

cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcetce
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
tctagatctg
aacctgggga
atgggceggca
gacaagatgg
ggccacgatg

cacatgcagg

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact

caggggacca

108

cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgccecge
ccgacgctcece
gaagagaaga
agcccagacg
ccgaggccta
gactgtatca

ccctgectee

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta

agctggaaat

gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccaccteca
cagagtgcag
gcaaaaaggc
tgagaatagc
cgcctacaag
gtacgacgtg
gaagaatcct
cagcgagatc

gggcctgage

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

aagataa 1677

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag

caaagcggcec

120
180
240
300
360
420
480
540
600
660
720
780
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5l %R
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gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
ttcatgcgge
gaagaagaag
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803

210> 47

211> 1803
<212> DNA
213>
220>
223>
<400> 47

atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacce
gcecgecaget
gacttcaccc
cagagctaca

gCaacCaacaa

caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacaa
ccgtgcagac
geggetgega
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5)

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca

caccagctcce

tagacctcca
ctgtagacct
ctacatttgg
cctgtactgce
agcccacaga
acctcagaat
cccatctcat
tcctgecacct
ggtgcagcect
gcggggcaga
cacacaagag
gctgagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggcegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce

tagacctcca

actcctgcete
getgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
aagaagctgc
gaagatggct
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca

actcctgcecte

109

ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgccecge
tgtacatctt
gctcctgeag
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggccag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat

ctacaatcgc

cagccagcct
taccagagga
tggegtgetg
cagacggaac
cagaaagccc
tccacctceca
cagagtgcag
gcaaaaaggc
tgagaatagc
caagcagccce
attccccgag
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc

cagccagcct

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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ctgtctctceca
ctggatttcg
ctgcetgtcte
ttcaagcagc
agattcccceg
cggaacgacg
aagccccacce
cctccacctg
gtgcagcacc
aaaggccctce
aatagcctgt
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803

<210> 48

211> 1803
<212> DNA
213>
220>
223>
<400> 48

atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacce
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa

ctgtctctceca

gacctgaagc
cctgcgacat
tggtcatcac
ccttcatgeg
aggaagaaga
aggaactgga
agattccagc
gacacagatc
agcctcagaa
cactgcctag
ctcctagcag
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5)

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce

gacctgaagc

ctgtagacct
ctacatttgg
cctgtactgce
gceccegtgeag
aggcggcetgce
aacaagagcc
ctccacacct
tcaggcccca
aagacctcct
acctagggtg
caacagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca

ctgtagacct

getgetggeg
gceectetgg
aagcggggcea
accacacaag
gagctgaagc
cacagagtgg
cagaatcccg
tctcatagac
gcacctagceg
cagcctaaac
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca

actcctgcete

gctgetggeg

110

gagctgtgca
ctggaacatg
gaaagaagct
aggaagatgg
ggaagaagca
ccaccgagga
ccacatctca
caccacctcece
gaacacaggt
ctcctcatgg
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgecaccta
agctggaaat
ctacaatcgc

gagctgtgca

taccagagga
tggegtgetg
gctgtacatce
ctgctectge
gcggagcaga
aagaggcaga
acaccctcca
aggacacaga
gcaccagcaa
cgccgetgag
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcce
cagccagcct

taccagagga

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
aacatgaccc
cgggactttg
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803

<210> 49

211> 1356
<212> DNA
213>
220>
223>
<400> 49

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
gacaacgaaa

cctetgttee

cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacgt
ctagacggcc
ccgectatceg
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
aatcaaacgg

ccggaccaag

ctacatttgg
cctgtactge
agcccacaga
acctcagaat
cccatctcat
tcctgcacct
ggtgcagcect
gcggagcaag
cggacctacc
gagcagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
gacgattatt

caaaccgttce

gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
agaagcagac
agaaagcact
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
attgaggtca

cacgtcaaag

tgggtgettg

111

ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgccecge
tgctgcacag
accagcctta
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeecetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
tgtacccacc
gcaagcatct

ttgtcgtegg

tggcgtgetg
cagacggaac
cagaaagccc
tccacctceca
cagagtgcag
gcaaaaaggc
tgagaatagc
cgactacatg
cgctecteet
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggcceagggce
accttacctc
gtgcccegtcea
cggggteett

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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gcttgttact
cagcggagcea
gaaagaggca
caacaccctc
ccaggacaca
gtgcaccagc
ggcgeegetg
<210> 50

211> 1365
<212> DNA
213>
220>
223>
<400> 50

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gcecaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
<210> 51

211> 1353

cacttctggt
gacggaacga
gaaagcccca
cacctccacc
gagtgcagca
aaaaaggccce

agaatagcct

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagagce
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagcag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca

gcgecgetga

taccgttget
cgaggaactg
ccagattcca
tggacacaga
ccagcctcag
tccactgect

gtctcctage

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct

gaatagcctg

tttatcattt
gaaacaagag
gcctcecacac
tctcaggcecce
aaaagacctc
agacctaggg
agcaac 1356

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtccggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta

tctcctagcea

112

tttgggtgaa
cccacagagt
ctcagaatcc
catctcatag
ctgcacctag

tgcagcctaa

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggcaa
geggeectgg
tgtceetgee
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaac 1365

gcggaagaag
ggccaccgag
cgccacatct
accaccacct
cggaacacag

acctcctcat

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggce
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagc

gcagcctaaa

1020
1080
1140
1200
1260
1320

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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<212> DNA

213> NLR5

<220>

223> A M EAK

<400> 51

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
agcgccaagt
gtgtcttgee
agcctgcectga
cggagcagac
agaggcagaa
caccctccac
ggacacagag
caccagcaaa
gccgetgaga
<210> 52

211> 1329
<212> DNA
213>
220>
223>
<400> 52

atgcttctge
atccctcagg
agcctgacct

atcagacaga

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
tcaagtgcac
ccgagaaagg
tggtttttgt
ggaacgacga
agccccacca
ctccacctgg
tgcagcacca
aaggccctcece

atagcctgtce

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag

gccctagceag

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
cgcecggeaac
cctggacatce
ggccecetgetg
ggaactggaa
gattccagcce
acacagatct
gcctcagaaa
actgcctaga

tcctagcage

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
gtgattacac
aaggtgtcca
tacctgatca
gtgttctaca
acaagagccce
tccacaccte
caggccccat
agacctcctg
cctagggtgce
aac 1353

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee

113

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeectgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
acaagtggac
aagaaagcag
tcggcatctg
tcaccaagcg
acagagtggc
agaatcccgce
ctcatagacc
cacctagcgg

agcctaaacc

cccaccctge
tgaagcctag
atagcgccge

ggacctacta

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
aacaagcctg
cgtggaaccce
tggcggegga
gaagaagcag
caccgaggaa
cacatctcaa
accacctcca
aacacaggtg

tcctcatgge

ctttctgetg
ccagaccctg
ctggaactgg

ccggtccaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
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tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gccattgagg
attcacgtca
ttctgggtge
gcttttatca
ctggaaacaa
ccagcctcca
agatctcagg
cagaaaagac

cctagaccta

actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
tcatgtaccc
aaggcaagca
ttgttgtegt
ttttttgggt
gagcccacag
cacctcagaa
ccccatctcea

ctcctgecacce

gggtgcagcece

agcagcaac 1329

210>
211>
212>
213>
220>
223>
<400> 53

atgcttctge

53
1338
DNA

atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacce
gcecgecaget
gacttcaccc

cagagctaca

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag

gcatccccca

gtccgtgaag
gctgaacagce
cgacctggaa
aggcggcegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
accaccttac
tctgtgeccecg
cggeggggte
gaagcggaag
agtggccacc
tccegecaca
tagaccacca
tagcggaaca

taaacctcct

cctgetgetg
gcagtctggce
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce

tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
ctcgacaacg
tcacctctgt
cttgettgtt
aagcagcgga
gaggaaagag
tctcaacacc
cctccaggac
caggtgcacc

catggcgcecg

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact

caggggacca

114

ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggccag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
aaaaatcaaa
tcceeggacce
actcacttct
gcagacggaa
gcagaaagcce
ctccacctece
acagagtgca
agcaaaaagg

ctgagaatag

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggccag
cccccaacct
ccggcagagg
tcgccaccta

agctggaaat

cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cgggacgatt
aagcaaaccg
ggttaccgtt
cgacgaggaa
ccaccagatt
acctggacac
gcaccagcct
ccctccactg

cctgtcteet

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag

caaagcggcec

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
300
360
420
480
540
600
660
720
780
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gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
<210> 54

211> 1359
<212> DNA
213>
220>
223>
<400> 54

atggttttat
attcccgaca
tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
ctcgacaacg
tcacctctgt
cttgettgtt
aagcagcgga
gaggaaagag
tctcaacacc
cctccaggac

caggtgcacc

caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc

ctagacctag

tagacctcca
ctgtagacct
ctacatttgg
cctgtactgce
agcccacaga
acctcagaat
cccatctcat
tcctgecacct

ggtgcagcect

gcagcaac 1338

NILF5

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta
aactggaaat
aaaaatcaaa
tcceeggacce
actcacttct
gcagacggaa
gcagaaagcce
ctccacctece
acagagtgca

agcaaaaagg

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caaggcggcec
cgggacgatt
aagcaaaccg
ggttaccgtt
cgacgaggaa
ccaccagatt
acctggacac
gcaccagcct

ccctccactg

actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac

aaacctccte

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgtceceg
agcaattacc
tacacctcca
gactactctc
cagggcaata
gccattgagg
attcacgtca
ttctgggtge
gcttttatca
ctggaaacaa
ccagcctcca
agatctcagg
cagaaaagac

cctagaccta

115

ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca

atggcgccecge

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatctce
ctctgecttg
tcatgtaccc
aaggcaagca
ttgttgtegt
ttttttgggt
gagcccacag
cacctcagaa
ccccatctcea

ctcctgecacce

gggtgcagcece

cagccagcct
taccagagga
tggegtgetg
cagacggaac
cagaaagccc
tccacctceca
cagagtgcag
gcaaaaaggc

tgagaatagc

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa
gacctttggg
accaccttac
tctgtgeccecg
cggeggggte
gaagcggaag
agtggccacc
tccegecaca
tagaccacca
tagcggaaca

taaacctcct

840
900
960
1020
1080
1140
1200
1260
1320

60
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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catggegeeg ctgagaatag cctgtctect agcagcaac 1359

210>
211>
212>
213>
220>
223>
<400> 55

atggttttat

attcccgaca

95
1368
DNA

tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
actcctgcecte
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
<210> 56

211> 1356
<212> DNA
213>
220>
223>

<400> 56

NILF5)

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta
aactggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca

atggcgccecge

NILF5

ENEAA) N

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caaggcggcec
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccaccteca
cagagtgcag
gcaaaaaggc

tgagaatagc

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgteceg
agcaattacc
tacacctcca
gactactctc
cagggcaata
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge

ctgtctccta

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatcte
ctctgecttg
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc

ctagacctag

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa
gacctttggg
tagacctcca
ctgtagacct
ctacatttgg
cctgtactgce
agcccacaga
acctcagaat
cccatctcat
tcctgcacct

ggtgcagcect

gcagcaac 1368

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

atggttttat tggtcacatc actgctccte tgtgaactge ctcatccecge ttttttattg 60

116
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attcccgaca
tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
ctgagcgcca
ccegtgtett
ggaagcctge
cagcggagcea
gaaagaggca
caacaccctc
ccaggacaca
gtgcaccagc
ggcgeegetg
<210> 57

211> 2064
<212> DNA
213>
220>
223>
<400> 57

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggecgecetetg
cactgggtca

ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta
aactggaaat
agttcaagtg
gceccgagaa
tgatggtttt
gacggaacga
gaaagcccca
cacctccacc
gagtgcagca
aaaaaggccce

agaatagcct

NILF5

ENE )N

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag

agcagacccce

gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caaggcggcece
caccgceegge
aggcctggac
tgtggccecetg
cgaggaactg
ccagattcca
tggacacaga
ccagcctcag
tccactgect

gtctcctage

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcce

tggacaggga

tctggagggg
tttgetttta

tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgtceceg
agcaattacc
tacacctcca
gactactctc
cagggcaata
gccgtgatta
aacaaggtgt
atctacctga
ctggtgttcet
gaaacaagag
gcctcecacac
tctcaggcecce
aaaagacctc
agacctaggg
agcaac 1356

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga

117

gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatctce
ctctgeecttg
cacacaagtg
ccaaagaaag
tcatcggcat
acatcaccaa
cccacagagt
ctcagaatcc
catctcatag
ctgcacctag

tgcagcctaa

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctee
geggttetgg
gcgcecgaact
ccttcacaag

tcggagccat

acctggggga
catgtcctgg

tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa
gacctttggg
gacaacaagc
cagcgtggaa
ctgtggegge
gcggaagaag
ggccaccgag
cgccacatct
accaccacct
cggaacacag

acctcctcat

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg

ctatcccgge

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
300
360
420
480
540
600
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aacggcgaca
agcagctcta
tactgcgceca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgcetecta
tacacactgce
gtgaagggcet
aacaactaca
aagctgacag
cacgaggccce
gaccctaaag
tcaaacggga
ggaccaagca
cttctggtta
cggaacgacg
aagccccace
cctccacctg
gtgcagcacc
aaaggccctce
aatagcctgt
<210> 58

211> 2073
<212> DNA
213>
220>
223>
<400> 58

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca

cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc
tgcacaacca
cggccecgecat
cgattattca
aaccgttctg
ccgttgettt
aggaactgga
agattccagc
gacacagatc
agcctcagaa
cactgcctag

ctcctagcag

NILF5

ENE )N

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagece
ctggttctgg
ccgecaccta

agctggaaat

ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcce
tcctgtgetg
cagatggcag
ctacacccag
tgaggtcatg
cgtcaaaggc
ggtgettgtt
tatcattttt
aacaagagcc
ctccacacct
tcaggcccca
aagacctcct
acctagggtg
caac 2064

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct

aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcce
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg
aaaagcctgt
tacccaccac
aagcatctgt
gtcgteggeg
tgggtgaagce
cacagagtgg
cagaatcccg
tctcatagac
gcacctagceg

cagcctaaac

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg

118

ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttcectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttcteetg
ctctgagccce
cttacctcga
gccecegtceace
gggtcettge
ggaagaagca
ccaccgagga
ccacatctca
caccacctcece
gaacacaggt

ctcctcatgg

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc

tcaatcctce

gcggttetgg

cgccgacaag
cgeccgattac
gtggggagcce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg
cggcaagaag
caacgaaaaa
tctgttcecce
ttgttactca
gcggagceaga
aagaggcaga
acaccctcca
aggacacaga
gcaccagcaa

cgccgetgag

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

60

120
180
240
300
360
420
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ggaggcggag gatcttctga agttcagectg cagcagtctg gecgecgaact tgtgaaacct
ggcgectetg tgaagatgag ctgcaaggcec tctggcectaca ccttcacaag ctacaacatg
cactgggtca agcagacccc tggacaggga ctcgaatgga tcggagccat ctatcccgge
aacggcgaca cctcctacaa ccagaagttc aagggcaaag ccacactgac cgccgacaag
agcagctcta cagcctacat gcagctgagce agcctgacca gcgaggacag cgceccgattac
tactgcgecca gaagcaacta ctacggcage tcctactggt tcttcgatgt gtggggagcece
ggcaccacag tgacagtgtc tagcgagcct aagagctgeg acaagaccca cacctgtect
ccatgtcctg ctcctccagt ggcececggacct tcegtgttte tgttccctee aaagecctaag
gacaccctga tgatcagcag gacccctgaa gtgacctgtg tggtggtcga tgtgtcccac
gaggacccag aagtgaagtt caattggtac gtggacggecg tggaagtgca caacgccaag
accaagccta gagaggaaca gtaccagagc acctacagag tggtgtccgt gctgaccgtg
ctgcaccagg attggctgaa cggcaaagag tacaagtgca aggtgtccaa caaggccctg
cctgetecta tcgagaaaac catcagcaag gccaagggec agccaagaga accccaggtt
tacacactgc ctccaagcag ggacgagctg accaagaatc aggtgtcccect gacctgectce
gtgaagggct tctacccttc cgatatcgec gtggaatggg agagcaatgg ccagectgag
aacaactaca agacaacccc tcctgtgetg gacagegacg getcattctt cctgtacage
aagctgacag tggacaagtc cagatggcag cagggcaacg tgttctcctg ttctgtgatg
cacgaggccc tgcacaacca ctacacccag aaaagcctgt ctctgagcecce cggcaagaag
gaccctaaag cggccgcaac aacaacacca gctcctagac ctccaactcce tgctcctaca
atcgccagece agectectgte tctcagacct gaagcecctgta gacctgetge tggeggaget
gtgcatacca gaggactgga tttcgecctge gacatctaca tttgggeccce tctggetgga
acatgtggecg tgctgetget gtcectectggte atcaccctgt actgcaageg gaagaagcag
cggagcagac ggaacgacga ggaactggaa acaagagccc acagagtgge caccgaggaa
agaggcagaa agccccacca gattccagec tccacacctc agaatcccge cacatctcaa
caccctccac ctccacctgg acacagatct caggccccat ctcatagacc accacctcca
ggacacagag tgcagcacca gcctcagaaa agacctcctg cacctagecgg aacacaggtg
caccagcaaa aaggccctcc actgectaga cctagggtge agcecctaaacc tcctcatgge
gccgetgaga atagectgte tcctagcecage aac 2073
<210> 59
211> 484
<212> PRT
213> NI
220>
223> E R EAA
<400> 59
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro
1 5 10 15
Ala Phe Leu Leu Ile Pro Gln Val Gln Leu Gln Gln Ser Gly Pro Gly
20 25 30

119

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
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Leu
Asp
Pro
65

Trp
Pro
Pro
Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Ala
Arg
Cys
305

Leu

Leu

Val
Ser
50

Ser
Tyr
Asp
Glu
Glu
130
Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Pro
Pro
290
Asp

Leu

Leu

Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle

Ser

Tyr

Pro

Ser

Gly

Asp

Ser

100

Thr

Ala

Gly

Ala

Ile

180

Asn

Arg

Ser

Ser

Ala

260

Ile

Ala

Tyr

Leu

Ile

Ser
Ser
Leu
Tyr
85

Lys
Ala
Phe
Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Ala
Ala
Gly
Tle
Val

325
Phe

Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310

Ile

Lys

Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala

Thr

Gln

Leu

40

Ala

Leu

Ser

Phe

120
Trp

Asp

Leu

Tyr

200

Glu

Thr

Thr

Pro

280

Val

Pro

Leu

Pro

Ser Leu Thr

Ala

Gly

Val

Ser

105

Cys

Gly

Ile

Arg

Asn

185

Ala

Gly

Asp

Phe

Pro

265

Leu

His

Leu

Tyr

Phe

120

Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala
Ser
Thr
Ala
Cys

330
Met

Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Leu
Arg
Gly
315

Lys

Arg

Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Arg
Arg
Gly
300
Thr

Arg

Pro

Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys

Gly

Val

Ile
Arg
Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro

270
Glu

Gly

Arg

Gln

Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Thr
Ala
Phe
Val
Lys

335
Thr

Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320

Lys

Thr
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340 345 350
Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly
355 360 365
Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala
370 375 380
Tyr Lys Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg
385 390 395 400
Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu
405 410 415
Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn
420 425 430
Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met
435 440 445
Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly
450 455 460
Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala
465 470 475 480
Leu Pro Pro Arg
<210> 60
211> 1455
<212> DNA
213> NI
220>
223> H R EAA
<400> 60
atgcttctge tcgtgacaag cctgetgetg tgegagetge cccaccetge ctttetgetg 60
atccctcagg tgcagcectgea gecagtctgge cctggecteg tgaagectag ccagaccetg 120
agcctgacct gtgccatcag cggegatage gtgtccagea atagegecge ctggaactgg 180
atcagacaga gccctagcag aggcecctggaa tggetgggee ggacctacta ccggtccaag 240
tggtacaacg actacgccgt gtccgtgaag tcccggatca ccatcaaccce cgacaccage 300
aagaaccagt tctccctgea gcectgaacage gtgacccceeg aggataccge cgtgtactac 360
tgcgecagag aagtgaccgg cgacctggaa gatgecttcg acatctgggg ccagggcaca 420
atggtcaccg tgtctagcgg aggcecggegga agegacatce agatgacaca gagcecccage 480
tccetgageg ccagegtggg agacagagtg accatcacct gtcgggecag ccagaccatc 540
tggtcctace tgaactggta tcagcagegg cctggcaagg cccccaacct getgatctat 600
gccgecaget cactgecagag cggegtgece agcagatttt ccggecagagg cageggeacce 660
gacttcaccc tgacaatcag ttccctgecag geccgaggact tcgcecaccta ctactgecag 720
cagagctaca gcatccccca gaccttegge caggggacca agcetggaaat caaageggee 780
gcaacaacaa caccagctcc tagacctcca actcctgete ctacaatcge cagccagect 840



CN 115698285 A

FF

5l %R

67/178 T

ctgtctctceca
ctggatttcg
ctgcetgtcte
ttcaagcagc
agattcccceg
gacgctcceg
agagaagagt
cccagacgga
gaggcctaca
ctgtatcagg
ctgccteccaa
<210> 61
211> 484
212> PRT

gacctgaagc
cctgcgacat
tggtcatcac
ccttcatgeg
aggaagaaga
cctacaagca
acgacgtgcet
agaatcctca
gcgagatcgg
gcctgagceac
gataa 1455

213> NLR5

<220>

223> A M EAK

<400> 61
Met Leu Leu
1
Ala

Phe Leu

Val Lys
35
Val

Leu

Ser
50

Ser

Asp

Pro Arg

65
Trp

Tyr Asn

Pro Asp Thr

Glu Asp
115

Asp

Pro

Glu
130

Ser

Leu

Ser Gly

145

Ser Leu Ser

Leu Val
5
Leu Ile
20
Pro Ser

Ser Ser

Gly Leu

Tyr
85
Lys

Asp

Ser
100
Thr Ala

Ala Phe

Gly Gly

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

ctgtagacct
ctacatttgg
cctgtactgce
gceccegtgeag
aggcggcetgce
gggccagaat
ggataagcgg
agagggcctg
aatgaagggc

agccaccaag

Ser Leu

Gln Val

Thr Leu
40
Ser Ala
55
Trp Leu

Val Ser

Gln Phe

Tyr
120
Trp

Tyr

Ile
135

Ser Asp

150

Ala Ser

Val

Gly Asp

getgetggeg
gceectetgg
aagcggggcea
accacacaag
gagctgagag
cagctgtaca
agaggcagag
tataatgagc
gagcgcagaa

gatacctatg

Leu Cys
10

Leu

Leu

Gln
25

Ser

Gln

Leu Thr

Ala Trp Asn
Thr
75

Ser

Gly Arg

Val Lys

90

Ser Leu Gln

105
Cys Ala

Gly Gln Gly

Ile Gln Met
155
Arg Val Thr

122

gagctgtgca
ctggaacatg
gaaagaagct
aggaagatgg
tgaagttctc
acgagctgaa
atcctgagat
tgcagaaaga
gaggcaaggg
atgccctgcea

Glu Leu Pro

Gln Gly
30
Ile

Ser

Ala
45
Tle

Cys
Trp Arg
60
Tyr

Tyr Arg

Arg Tle Thr
Ser
110

Thr

Leu Asn

Glu Val
125
Thr Met
140

Thr

Val

Gln Ser

Ile Thr Cys

taccagagga
tggegtgetg
gctgtacatce
ctgctectge
tagatctgcce
cctggggaga

gggcggcaag
caagatggcc

ccacgatgga

catgcaggcce

His
15

Pro

Pro

Gly

Ser Gly

Gln Ser

Lys
80

Asn

Ser

Tle
95
Val Thr

Gly Asp

Thr Val

Ser
160
Ala

Pro

Arg

900

960

1020
1080
1140
1200
1260
1320
1380
1440
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Ser Gln Thr

Lys
Val
Thr
225
Gln
Tle
Ala
Arg
Cys
305
Leu
Arg
Pro
Ala
Tyr
385
Arg
Met
Glu

Lys

Leu
465

Ala
Pro
210
Tle
Ser
Lys
Pro
Pro
290
Asp
Leu
Leu
Thr
Tyr
370
Lys
Glu
Gly
Leu
Gly

450

Ser

Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Leu
Arg
355
Arg
Gln
Glu
Gly
Gln
435

Glu

Thr

Ile
180

Asn

Ser
Ser
Ala
260
Tle
Ala
Tyr
Leu
His
340
Lys
Ser
Gly
Tyr
Lys

420
Lys

Ala

165

Leu
Phe
Leu
Tle
245
Ala
Ala
Gly
Tle
Val
325

Ser

His

Gln
Asp
405

Pro

Asp

Thr

Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310
Ile
Asp
Tyr
Val
Asn
390
Val
Arg
Lys

Arg

Lys
470

Tyr
Ile
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala
Thr
Tyr
Gln
Lys
375
Gln
Leu
Arg
Met
Gly

455
Asp

Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro
280
Val
Pro
Leu
Met
Pro
360

Phe

Leu

Lys

Ala
440
Lys

Thr

Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu

His

Leu

Asn
345
Tyr
Ser
Tyr
Lys
Asn
425
Glu

Gly

Tyr

123

170

Ala
Ser
Phe
Gly
250
Ala
Ser
Thr
Ala
Cys
330

Met

Ala

Asn
Arg
410
Pro
Ala
His

Asp

Tyr
Ser
Gly
Ala
235
Gln
Pro
Leu
Arg
Gly
315
Val
Thr
Pro
Ser
Glu
395
Arg
Gln
Tyr

Asp

Ala
475

Gln
Ser
Thr
220
Thr

Gly

Arg

Gly
300
Thr

Arg

Pro

Pro

Ala

380

Leu

Gly

Glu

Ser

Gly

460
Leu

Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys
Ser
Arg
Arg
365
Asp
Asn
Arg
Gly
Glu
445

Leu

His

Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Glu
Asp
Gly
Lys
Arg
350
Asp
Ala
Leu
Asp
Leu
430
Ile

Tyr

Met

175

Pro

Ser

Thr

Cys

Leu

255

Thr

Ala

Phe

Val

Arg

335

Pro

Phe

Pro

Gly

Pro

415

Gly

Gln

Gln

Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320
Ser
Gly
Ala
Ala
Arg
400
Glu
Asn
Met

Gly

Ala
480



CN 115698285 A

.1l

69/178 T

Leu Pro Pro Arg

210>
211>
212>
213>
220>
223>
<400> 62

atgcttctge

62
1455
DNA

atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
agcgactaca
tacgctccte
gacgctccceg
agagaagagt
cccagacgga
gaggcctaca
ctgtatcagg
ctgcctecaa
<210> 63
211> 493
<212> PRT

NILF5)

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tgaacatgac
ctcgggactt
cctacaagca
acgacgtgcet
agaatcctca
gcgagatcgg
gcctgagceac
gataa 1455

213> NLR5

<220>

223> A M AK

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagc
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
ccctagacgg
tgcecgectat
gggccagaat
ggataagcgg
agagggcctg
aatgaagggc

agccaccaag

tgcgagetge
cctggecteg
gtgtccagca
tggetgggcee
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
gtgcggagca
cccecggaccta
cggagcagag
cagctgtaca
agaggcagag
tataatgagc
gagcgcagaa

gatacctatg

124

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agagaagcag
ccagaaagca
tgaagttctc
acgagctgaa
atcctgagat
tgcagaaaga
gaggcaaggg
atgccctgceca

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cagccagcct
taccagagga
tggegtgetg
actgctgcac
ctaccagcct
tagatctgcce
cctggggaga

gggcggcaag
caagatggcc

ccacgatgga

catgcaggcce

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



CN 115698285 A

.1l

70/178 T

<400> 63

Met Leu Leu

1
Ala

Leu
Gln
Thr
65

Pro
Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp

Thr

Pro

Phe
Ser
Asp
50

Val
Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly

Pro

Leu
290

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala

275

Ser

Leu
Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Pro

Leu

Val
Tle
Leu
Lys
Leu
Ser
85

Glu
Pro
Ser
Val
Leu
165
Val
Val
Arg
Met
His
245
Thr

Arg

Arg

Thr
Pro
Gly
Tyr
Tle
70

Gly
Gln
Tyr
Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser

Pro

Pro

Ser

Asp

Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu

Val

Trp

Thr
215

Ser

Tyr

Val

Pro

Glu
295

Leu
Tle
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr

280
Ala

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Tle
Gln
Gly
Val
265

Pro

Cys

125

Leu Cys
10
Met Thr

Thr Tle

Tyr Gln

Ser Arg
75

Gly Thr

90

Ala Thr

Gly Gly

Pro Gly

Ser Gly
155

Thr Val

170

Gln Pro

Glu Thr

Lys Asp

Thr Asp
235

Gly Ser

250

Ser Ser

Ala Pro

Arg Pro

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala

Thr

Ala
300

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ile

285
Ala

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Lys
Ala
Met
Ala
270

Ala

Gly

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Tle
Asp
255
Thr

Ser

Gly

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr

Gln

Ala
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Val His Thr
305
Pro

Leu Ala

Leu Tyr Cys
Met
355

Ala

Met Asn

Pro Tyr
370
Phe Ser
385

Leu

Arg

Tyr Asn

Asp Lys Arg
Pro
435

Ala

Lys Asn

Ala Glu
450
Lys Gly His
465
Thr Tyr Asp
210>
211>
212>
213>
220>
223>
<400> 64

atgctgctge

64
1482
DNA

atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa

Arg Gly

Leu

Asp Phe

310

Thr
325
Arg

Gly

Val
340
Thr Pro

Pro Pro

Ser Ala

Cys

Ser

Arg

Arg

Asp

Gly Val

Lys Arg

Pro
360
Phe

Arg

Asp
375

Ala Pro

390

Glu Leu

405
Arg Gly
420
Gln Glu

Tyr Ser

Asp Gly

Asn

Arg

Gly

Glu

Leu

Leu Gly

Asp Pro

Leu

440
Ile Gly
455

Tyr Gln

470

Ala Leu

485

NILF5)

ENE )N

tcgtgacatc
tccagatgac
gctgcagagce
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga

gcaccaaggg

His

Met Gln

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc

cgaagtgaaa

Ala Cys Asp
315

Leu Leu

330
Arg

Leu

Ser Leu

345
Gly

Pro Thr

Ala Ala Tyr

Ala Lys
395
Glu

Tyr

Arg
410
Met

Arg

Glu
425

Asn

Gly

Glu Leu

Met Lys Gly
Ser
475

Pro

Gly Leu

Ala Leu

490

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg

ctgcaggaaa

126

Ile Tyr Ile

Ser Leu Val

His Ser
350
His

Leu

Lys
365

Ser

Arg
Arg Arg
380
Gln

Gly Gln

Glu Tyr Asp

Pro
430
Asp

Gly Lys

Gln Lys
445
Glu Arg
460

Thr

Arg

Ala Thr

Pro Arg

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa

geggeeetgg

Ala
320
Thr

Trp

Ile
335
Asp

Tyr Gln

Val Lys

Gln
400
Leu

Asn

Val
415
Arg
Lys Met
Arg Gly

Asp
480

Lys

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece

120
180
240
300
360
420
480
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ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggagcaaga
ggacctacca
agcagagtga
ctgtacaacg
ggcagagatc
aatgagctgc
cgcagaagag
acctatgatg
<210> 65
211> 493
212> PRT
213>
220>
223>
<400>
Met
1
Ala

65
Leu Leu

Phe Leu

Ala

35
Ile

Leu Ser

Gln Asp
50
Thr Val
65

Pro

Lys

Ser Arg

Tle Ser Asn

Gly Asn Thr

ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
gaagcagact
gaaagcacta
agttctctag
agctgaacct
ctgagatggg
agaaagacaa
gcaagggcca

ccctgcecacat

NILF5)

ENE )N

Leu Val

Leu Ile
20
Ser Leu

Ser Lys

Leu Leu

Phe Ser
85
Leu Glu
100

Leu Pro

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctctg
cagaggactg
cgtgectgetg
gctgcacagce
ccagccttac
atctgccgac
ggggagaaga
cggcaagccce
gatggccgag
cgatggactg
gcaggccctg

Ser Leu

Asp Tle

Arg
40

Asn

Asp

Leu
5h
Tyr His

Ser Gly

Glu Asp

Thr Phe

gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gactacatga
gctectecte
gctceceegecet
gaagagtacg
agacggaaga
gcctacageg
tatcagggcc

cctccaagat

Leu Cys
10

Met

Leu

Gln
25
Val

Thr

Thr Tle

Trp Tyr Gln

Thr Ser
75

Ser Gly Thr
90

Ile Ala

105

Gly

Thr
Gly Gly

127

tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
acatgacccc
gggactttge
acaagcaggg
acgtgctgga
atcctcaaga
agatcggaat
tgagcacagc
aa 1482

Glu Leu Pro

Gln Thr Thr
30
Cys Arg
45

Lys

Ser

Gln
60
Leu

Pro

His Ser

Asp Tyr Ser

Phe Cys
110

Leu

Tyr

Thr Lys

tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcgtg
tagacggccce
cgcctatcegg
ccagaatcag
taagcggaga
gggcctgtat
gaagggcgag
caccaaggat

His
15

Ser

Pro

Ser

Ala Ser

Asp Gly
Val
80
Thr

Gly

Leu
95
Gln Gln

Glu Ile

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305
Pro
Leu
Pro
Cys
Phe
385

Leu

Asp

Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu
Tyr
Phe
Arg
370
Ser

Tyr

Lys

115

Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Met
355
Phe
Arg

Asn

Arg

Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260
Pro
Leu
Arg
Gly
Lys
340
Arg
Pro
Ser

Glu

Arg
420

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

405
Gly

Gly
Lys
150
Ser
Ser
Ile
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310
Cys
Gly
Val
Glu
Asp
390

Asn

Arg

Ser
135
Leu
Val
Trp
Trp
Thr
215
Ser
Tyr
Val
Pro
Glu
295
Asp
Gly
Arg
Gln
Glu
375
Ala

Leu

Asp

120
Gly

Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe
Val
Lys
Thr
360
Glu
Pro

Gly

Pro

Lys Pro Gly

Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265
Pro
Cys
Ala
Leu
Lys
345
Thr
Gly
Ala

Arg

Glu
425

128

Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Leu
Gln
Gly
Tyr
Arg

410
Met

Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Leu
Glu
Cys
Lys
395

Glu

Gly

Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Tyr
Glu
Glu
380
Gln

Glu

Gly

125
Gly

Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ile
285
Ala
Tyr
Leu
Ile
Asp
365
Leu
Gly

Tyr

Lys

Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly
Ile
Val
Phe
350
Gly
Arg
Gln

Asp

Pro
430

Gly
Val
Ser
175
Gly
Asn
Ser
Ile
Asp
255
Thr
Ser
Gly
Trp
Ile
335
Lys
Cys
Val
Asn
Val

415
Arg

Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320
Thr
Gln
Ser
Lys
Gln
400

Leu

Arg
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Lys Asn Pro
435
Ala Glu Ala
450
Lys Gly His
465
Thr Tyr Asp

210>
211>
212>
213>
220>
223>
<400> 66

atgctgctge

66
1482
DNA

atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggggcagaa
acacaagagg
ctgagagtga
ctgtacaacg
ggcagagatc
aatgagctgc

cgcagaagag

Gln Glu Gly Leu Tyr Asn Glu Leu

440

Tyr Ser Glu Ile Gly Met Lys Gly

455

Asp Gly Leu Tyr Gln Gly Leu Ser
470
Ala Leu His Met Gln Ala Leu Pro

485

NILF5)

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agaagctgct
aagatggctg
agttctctag
agctgaacct
ctgagatggg
agaaagacaa

gcaagggceca

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
gtacatcttc
ctcctgcaga
atctgccgac
ggggagaaga
cggcaagccce
gatggccgag
cgatggactg

475

490

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
aagcagccct
ttccecgagg
gcteceegecet
gaagagtacg
agacggaaga
gcctacageg

tatcagggcc

129

Gln

445
Glu
460
Thr

Pro Arg

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
gcggeeetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
tcatgcggcece
aagaagaagg
acaagcaggg
acgtgctgga
atcctcaaga
agatcggaat

tgagcacagc

Lys Asp Lys Met

Arg Arg Arg Gly

Ala Thr Lys Asp

480

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
cgtgcagacc
cggetgegag
ccagaatcag
taagcggaga
gggcctgtat
gaagggcgag
caccaaggat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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acctatgatg ccctgcacat gcaggceccctg cctccaagat aa 1482

<210> 67
211> 52

8

<212> PRT
213> NLFH)

<220>

<223> B R ERAA

<400> 67

Met Leu Leu Leu

1
Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp

Pro Glu

Leu Glu
130

Ser Ser

145

Ser Leu

Ser Gln

Lys Ala

Val Pro
210

Thr Ile

225

Gln Ser

Leu
Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser

Ser

Tyr

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg

Ser

Ser

Val

Ile

Ser

Ser

Leu

Tyr

85

Lys

Ala

Phe

Gly

Ser

165

Trp

Leu

Phe

Leu

Ile

Thr
Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln

230

Pro

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215

Ala

Gln

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

120
Trp

Asp

Leu

Tyr

200

Glu

Thr

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly

Asp

Phe

130

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser

Phe

Gly

Cys
Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala

235
Gln

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220

Thr

Gly

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp

Tyr

Thr

Pro
Gly

30
Ile

Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe

Tyr

Lys

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr

Cys

Leu

Pro
Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln

240
Glu
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Ile Lys Lys

Phe
Arg
Ser
305
Tyr
Lys
Asn
Glu
Gly
385
Tyr
Gln
Val
Thr
His
465
Val

Val

Lys

<210> 68

Met
Phe
290
Arg
Asn
Arg
Pro
Ala
370
His
Asp
Arg
Ala
Pro
450
Arg
Gln
His

Pro

Arg
275
Pro
Ser
Glu
Arg
Gln
355
Tyr
Asp
Ala
Ser
Thr
435
Gln
Ser
His
Gln

Pro
515

<211> 1803
<212> DNA

213> NLR5

Arg
260
Pro
Glu
Ala
Leu
Gly
340
Glu
Ser
Gly
Leu
Arg
420
Glu
Asn
Gln
Gln
Gln

500
His

245
Gly

Val
Glu
Asp
Asn
325
Arg
Gly
Glu
Leu
His
405
Arg
Glu
Pro
Ala
Pro
485

Lys

Gly

Arg
Gln
Glu
Ala
310
Leu
Asp
Leu
Tle
Tyr
390
Met
Asn
Arg
Ala
Pro
470
Gln

Gly

Ala

Lys
Thr
Glu
295
Pro
Gly
Pro
Tyr
Gly
375
Gln
Gln
Asp
Gly
Thr
455
Ser
Lys

Pro

Ala

Lys
Thr
280
Gly
Ala
Arg
Glu
Asn
360
Met
Gly
Ala
Glu
Arg
440
Ser
His
Arg

Pro

Glu
520

Leu
265
Gln
Gly
Tyr
Arg
Met
345
Glu
Lys
Leu
Leu
Glu
425
Lys
Gln
Arg
Pro
Leu

505

Asn

131

250
Leu

Glu
Cys
Lys
Glu
330
Gly
Leu
Gly
Ser
Pro
410
Leu
Pro
His
Pro
Pro
490

Pro

Ser

Tyr
Glu
Glu
Gln
315
Glu
Gly
Gln
Glu
Thr
395
Pro
Glu
His
Pro
Pro
475
Ala

Arg

Leu

Tle
Asp
Leu
300
Gly
Tyr
Lys
Lys
Arg
380
Ala
Arg
Thr
Gln
Pro
460
Pro
Pro

Pro

Ser

Phe
Gly
285
Arg
Gln
Asp
Pro
Asp
365
Arg
Thr
Lys
Arg
Ile
445
Pro
Pro
Ser

Arg

Pro
525

Lys
270
Cys
Val
Asn
Val
Arg
350
Lys
Arg
Lys
Arg
Ala
430
Pro
Pro
Gly
Gly
Val

510

Ser

255
Gln

Ser
Lys
Gln
Leu
335
Arg
Met
Gly
Asp
Lys
415
His
Ala
Pro
His
Thr
495

Gln

Ser

Pro
Cys
Phe
Leu
320
Asp
Lys
Ala
Lys
Thr
400
Lys
Arg
Ser
Gly
Arg
480
Gln

Pro

Asn
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<220>

223> A MK

<400> 68
atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
ttcaagcagc
agattcccceg
gacgctcceg
agagaagagt
cccagacgga
gaggcctaca
ctgtatcagg
ctgccteccaa
acaagagccce
tccacaccte
caggccccat
agacctcctg
cctagggtgce
aac 1803
<210> 69
211> 26
<212> PRT

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
ccttcatgeg
aggaagaaga
cctacaagca
acgacgtgcet
agaatcctca
gcgagatcgg
gcctgagceac
gataaaagcg
acagagtggc
agaatcccgce
ctcatagacc
cacctagcgg

agcctaaacc

213> NLR5

<220>

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggcegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
gceccegtgeag
aggeggcetge
gggccagaat
ggataagcgg
agagggcctg
aatgaagggc
agccaccaag
gaagaagcag
caccgaggaa
cacatctcaa
accacctcca
aacacaggtg

tcctcatgge

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
aagcggggcea
accacacaag
gagctgagag
cagctgtaca
agaggcagag
tataatgagc
gagcgcagaa
gatacctatg
cggagcagac
agaggcagaa
caccctccac
ggacacagag
caccagcaaa

gccgetgaga

132

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
gaaagaagct
aggaagatgg
tgaagttctc
acgagctgaa
atcctgagat
tgcagaaaga
gaggcaaggg
atgccctgceca
ggaacgacga
agccccacca
ctccacctgg
tgcagcacca
aaggccctcece

atagcctgtce

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcce
cagccagcct
taccagagga
tggcgtgetg
gctgtacatce
ctgctectge
tagatctgcce
cctggggaga

gggcggcaag
caagatggcc

ccacgatgga
catgcaggcce
ggaactggaa
gattccagcce
acacagatct
gcctcagaaa
actgcctaga

tcctagcage

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
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<223> B R ERAA

<400> 69

Lys Arg Arg Glu Phe Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly

1

5

10

Asp Val Glu Glu Asn Pro Gly Pro Leu Glu

<210> 70
211> 78

<212> DNA
213> NI

<220>

20

<223> B R AR

<400> 70

25

15

aagagaagag aattcgcaac aaacttctct ctgctgaaac aagccggaga tgtcgaagag 60

aatcctggac cgctcgag 78

<210> 71
<211> 96
<212> PR

0
T

213> NLR5

<220>

<223> B R ERAE

<400> 71
Met Leu
1

Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp

Pro Glu

Leu Glu

Leu
Leu
Lys
35

Val
Arg
Asn
Thr
Asp

115
Asp

Leu Val

5
Leu Ile
20

Pro Ser
Ser Ser
Gly Leu
Asp Tyr

85
Ser Lys
100

Thr Ala

Ala Phe

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Ser

Gln

Thr

Ser

95

Trp

Val

Gln

Tyr

Ile

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

Tyr
120

Leu

Gln
25

Ser
Ala
Gly
Val
Ser
105

Cys

Gly

133

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu

Ala

Gln

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Glu

Gln

Cys

Leu

Glu

Thr

Leu

Ser

Ala

45
Ile

Tyr

Ile

Asn

Val

125
Met

Pro
Gly
30

Tle
Arg
Arg
Thr
Ser
110

Thr

Val

His
15

Pro
Ser
Gln
Ser
Tle
95

Val

Gly

Thr

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val
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Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Thr
Ala
Tle
305
Ser
Tyr
Glu
Glu
Gln
385
Glu

Gly

Gln

130

Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Tle
Ala
290
Tyr
Leu
Tle
Asp
Leu
370
Gly
Tyr

Lys

Lys

Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275
Gly
Tle
Val
Phe
Gly
355
Arg
Gln
Asp

Pro

Asp
435

Gly
Ala
Ile
180
Asn
Arg
Ser
Ser
Thr
260
Ser
Gly
Trp
Ile
Lys
340
Cys
Val
Asn
Val
Arg

420
Lys

Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln
Ala
Ala
Thr
325
Gln
Ser
Lys
Gln
Leu
405

Arg

Met

Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro
Val
Pro
310
Leu
Pro
Cys
Phe
Leu
390
Asp

Lys

Ala

135

Ser
Gly
Tyr
Ile
Gly
215
Ala
Gln
Pro
Leu
His
295
Leu
Tyr
Phe
Arg
Ser
375
Tyr
Lys

Asn

Glu

Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Ala
Ser
280
Thr
Ala
Cys
Met
Phe
360
Arg
Asn
Arg

Pro

Ala
440

Ile
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
Arg
Gly
Lys
Arg
345
Pro
Ser
Glu
Arg
Gln

425
Tyr

134

Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg
Gly
Thr
Arg
330
Pro
Glu
Ala
Leu
Gly
410

Glu

Ser

Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro
Leu
Cys
315
Gly
Val
Glu
Asp
Asn
395
Arg

Gly

Glu

140
Thr

Ile
Gln
Ser
Thr
220
Thr
Gly
Pro
Glu
Asp
300
Gly
Arg
Gln
Glu
Ala
380
Leu
Asp

Leu

Ile

Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285
Phe
Val
Lys
Thr
Glu
365
Pro
Gly
Pro

Tyr

Gly
445

Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Cys
Ala
Leu
Lys
Thr
350
Gly
Ala
Arg
Glu
Asn

430
Met

Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Ala
Arg
Cys
Leu
Leu
335
Gln
Gly
Tyr
Arg
Met
415

Glu

Lys

Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro
Asp
Leu
320
Leu
Glu
Cys
Lys
Glu
400
Gly

Leu

Gly
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Glu
Thr
465
Pro
Ala
Val
Tle
Leu
545
Lys
Leu
Ser
Glu
Pro
625
Ser
Val
Leu
Val
Val
705
Arg

Met

His

Arg
450
Ala
Arg
Gly
Thr
Pro
530
Gly
Tyr
Ile
Gly
Gln
610
Tyr
Gly
Lys
Ser
Ser
690
Ile
Leu

Asn

Tyr

Arg

Thr

Lys

Asp

Ser

515

Asp

Asp

Leu

Tyr

Ser

595

Glu

Thr

Ser

Leu

Val

675

Trp

Trp

Thr

Ser

Tyr

Arg
Lys
Arg
Val
500
Leu
Ile
Arg
Asn
His
580
Gly
Asp
Phe
Gly
Gln
660
Thr
Ile
Gly
Ile
Leu

740
Tyr

Gly
Asp
Arg
485
Glu
Leu
Gln
Val
Trp
565
Thr
Ser
Ile
Gly
Lys
645
Glu
Cys
Arg
Ser
Ile
725

Gln

Gly

Lys
Thr
470
Glu
Glu
Leu
Met
Thr
550
Tyr
Ser
Gly
Ala
Gly
630
Pro
Ser
Thr
Gln
Glu
710
Lys

Thr

Gly

Gly
455
Tyr
Phe
Asn
Cys
Thr
535
Ile
Gln
Arg
Thr
Thr
615
Gly
Gly
Gly
Val
Pro
695
Thr
Asp

Asp

Ser

His

Asp

Ala

Pro

Glu

520

Gln

Ser

Gln

Leu

Asp

600

Tyr

Thr

Ser

Pro

Ser

680

Pro

Thr

Asn

Asp

Tyr

Asp
Ala
Thr
Gly
505
Leu
Thr
Cys
Lys
His
585
Tyr
Phe
Lys
Gly
Gly
665
Gly
Arg
Tyr
Ser
Thr
745

Ala

135

Gly
Leu
Asn
490
Pro
Pro
Thr
Arg
Pro
570
Ser
Ser
Cys
Leu
Glu
650
Leu
Val
Lys
Tyr
Lys
730

Ala

Met

Leu
His
475
Phe
Leu
His
Ser
Ala
555
Asp
Gly
Leu
Gln
Glu
635
Gly
Val
Ser
Gly
Asn
715
Ser

Ile

Asp

Tyr
460
Met
Ser
Glu
Pro
Ser
540
Ser
Gly
Val
Thr
Gln
620
Tle
Ser
Ala
Leu
Leu
700
Ser
Gln

Tyr

Tyr

Gln

Gln

Leu

Met

Ala

525

Leu

Gln

Thr

Pro

Ile

605

Gly

Thr

Thr

Pro

Pro

685

Glu

Ala

Val

Tyr

Trp

Gly
Ala
Leu
Leu
510
Phe
Ser
Asp
Val
Ser
590
Ser
Asn
Gly
Lys
Ser
670
Asp
Trp
Leu
Phe
Cys

750
Gly

Leu
Leu
Lys
495
Leu
Leu
Ala
Ile
Lys
57h
Arg
Asn
Thr
Ser
Gly
655
Gln
Tyr
Leu
Lys
Leu
735

Ala

Gln

Ser
Pro
480
Gln
Leu
Leu
Ser
Ser
560
Leu
Phe
Leu
Leu
Thr
640
Glu
Ser
Gly
Gly
Ser
720
Lys

Lys

Gly
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755

Thr Ser Val
770

Pro Pro Tyr

785

Lys

Gly Lys

Pro Phe Trp
Val
835

Ser

Leu Leu

Gln Arg
850
Val Ala
865

Thr

Thr

Pro Gln

His Arg Ser

Val Gln His
915
Val His Gln
930

Lys Pro Pro
945

210>
211>
212>
213>
220>
223>
<400> 72

atgctgctge

72
2883
DNA

ataccacagg
agcttgacgt
ataagacaat
tggtataatg

aaaaatcaat

tgtgcacggg

Thr Val

Leu Asp

Ser

Asn

760
Ser Ala
775

Glu Lys

790

His Leu
805
Val Leu
820
Thr Val
Arg

Glu Glu

Cys

Val

Ala

Asn

Pro Ser

Val Val

Phe Ile
840
Asp Glu
855

Gly Arg

870

Pro
885
Ala

Asn

Gln
900
Gln Pro

Gln Lys

His Gly

Ala

Pro

Gln

Gly

Ala

Thr Ser

Ser His

Arg
920

Pro

Lys

Pro
935

Ala Glu

950

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg

tctgettttg
acaatctgga
tggcgatagce
aggtttggaa
ttccgtaaag
gctcaactct

tgaccttgag

Ala Ala Tle

Gly
795
Phe

Ser Asn

Leu
810
Gly

Pro
Gly Val
825
Ile

Phe Trp

Glu Leu Glu
His
875

Pro

Lys Pro

Gln His

890

Arg Pro Pro

905
Pro

Pro Ala

Leu Pro Arg

Leu
955

Asn Ser

tgtgagctge
cctggtecteg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag

gacgcattcg

136

765
Glu Val
780

Thr

Met

Ile Ile

Pro Gly Pro

Ala Cys
830

Arg

Leu
Val Lys
845
Thr Arg
860

Gln

Ala

Ile Pro

Pro Pro Pro
Gly
910

Gly

Pro Pro

Ser
925
Arg

Pro

Pro Val
940
Ser

Pro Ser

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc

atatatgggg

Tyr Pro

Val
800
Lys

His

Ser
815
Tyr Ser

Lys Lys

His Arg

Ala Ser
880
Pro Gly
895
His Arg

Thr Gln

Gln

Pro

Asn
960

Ser

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat

ccaaggaacg

120
180
240
300
360
420
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atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga
cagcctttcea
cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcccecacce
ctgagcgcca
aagtacctga
accagcagac
tacagcctga
ggcaacaccce
agcggceageg
gaaagcggcce
ggecgtgtcecee
gaatggctgg
cggctgacca
cagaccgacg
gctatggact
gtcatgtacc
aaaggcaagc
cttgttgtcg
attttttggg
agagcccaca
acacctcaga

gcceccatcete

tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta
tgecgeectgt
aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet
ccgeetttet
gcetgggega
actggtatca
tgcacagcgg
ccatctccaa
tgccctacac
gcaagcctgg
ctggactggt
tgcctgacta
gagtgatctg
tcatcaagga
acaccgccat
actggggcca
caccacctta
atctgtgcce
tcggeggggt
tgaagcggaa
gagtggccac
atcccgccac

atagaccacc

cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga
tcagaccacg
ctgcgagttg
aaatcaactc
gcgecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatgctg
gctgatcceccee
tagagtgacc
gcagaaaccce
cgtgcccage
cctggaacag
cttcggegga
atctggcgag
ggcecccaage
tggecgtgtcece
gggcagcegag
caactccaag
ctactactgc
gggcaccagce
cctcgacaac
gtcacctctg
ccttgettgt
gaagcagegg
cgaggaaaga
atctcaacac

acctccagga

tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg
agggtcaaat
tacaatgaac
cgcgatccegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ctgctecgtga
gacatccaga
atcagctgca
gacggcaccg
agattttctg
gaagatatcg
ggcaccaagc
ggaagcacca
cagtctctga
tggatcagac
acaacctact
agccaggtgt
gccaagcact
gtgaccgtgt
gaaaaatcaa
ttccecggac
tactcactte
agcagacgga
ggcagaaagc
ccteccaccte

cacagagtgc

137

aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce
tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catctctget
tgacccagac
gagccagcca
tgaagctgcet
gcagcggcetce
ctacctactt
tggaaatcac
agggcgaagt
gcgtgacctg
agccccccag
acaacagcgc
tcctgaagat
actactacgg
catctgcgge
acgggacgat
caagcaaacc
tggttaccgt
acgacgagga
cccaccagat
cacctggaca

agcaccagcc

atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette
cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
gctgtgegag
caccagcagc
ggacatcagc
gatctaccac
cggcaccgac
ctgtcagcaa
cggcagcaca
gaaactgcag
taccgtgtcce
aaagggcctg
cctgaagtcce
gaacagcctg
cggcagctac
cgccattgag
tattcacgtc
gttctgggtg
tgcttttate
actggaaaca
tccagectcece
cagatctcag

tcagaaaaga

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



CN 115698285 A

FF

.1l

%=

83/178 T

ccteetgeac ctageggaac acaggtgecac cagcaaaaag gecctccact gectagaccet 2820

agggtgcage ctaaacctcc tcatggegee getgagaata gectgtcetee tagcagcaac 2880

taa 2883

<210> 73

<211> 963

<212> PRT

213> NI

220>

223> E R EAA

<400> 73

Met Leu Leu Leu

1

Ala Phe Leu Leu

20

Leu Val Lys Pro
35

Asp Ser Val Ser

50

Pro Ser Arg Gly

65

Trp Tyr Asn Asp

Pro Asp Thr Ser
100

Pro Glu Asp Thr

115
Leu Glu Asp Ala
130

Ser Ser Gly Gly

145

Ser Leu Ser Ala

Ser Gln Thr Ile
180
Lys Ala Pro Asn
195
Val Pro Ser Arg
210
Thr Ile Ser Ser

Val
5
Tle
Ser
Ser
Leu
Tyr
85
Lys
Ala
Phe
Gly
Ser
165
Trp
Leu

Phe

Leu

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

150

Val

Ser

Leu

Ser

Gln

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly

215
Ala

Leu
Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200

Arg

Glu

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly

Asp

138

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala

Ser

Phe

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Met

155

Thr

Tyr

Ser

Gly

Ala

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr

220
Thr

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205

Asp

Tyr

Pro
Gly

30
Ile

Arg

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Tyr

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser

Thr

Cys

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val

Ser

160

Ala

Gly

Gly

Leu

Gln
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225

Gln Ser Tyr

Tle
Thr
Ala
Tle
305
Ser
Tyr
Glu
Glu
Gln
385
Glu
Gly
Gln
Glu
Thr
465
Pro
Ala

Val

Ile

Lys
Ile
Ala
290
Tyr
Leu
Ile
Asp
Leu
370
Gly
Tyr
Lys
Lys
Arg
450
Ala
Arg
Gly

Thr

Pro
530

Leu
Ala
275
Gly
Ile
Val
Phe
Gly
355
Arg
Gln
Asp
Pro
Asp
435
Arg
Thr
Lys
Asp
Ser

515
Asp

Ser

Thr
260

Ser
Gly
Trp
Ile
Lys
340
Cys
Val
Asn
Val
Arg
420
Lys
Arg
Lys
Arg
Val
500

Leu

Ile

Ile
245
Thr
Gln
Ala
Ala
Thr
325
Gln
Ser
Lys
Gln
Leu
405
Arg
Met
Gly
Asp
Arg
485
Glu

Leu

Gln

230

Pro
Thr
Pro
Val
Pro
310
Leu
Pro
Cys
Phe
Leu
390
Asp
Lys
Ala
Lys
Thr
470
Glu
Glu

Leu

Met

Gln

Pro

Leu

His

295

Leu

Tyr

Phe

Arg

Ser

375

Lys

Asn

Glu

Gly

455

Tyr

Phe

Asn

Cys

Thr
535

Thr

Ala

Ser

280

Thr

Ala

Cys

Met

Phe

360

Asn

Arg

Pro

Ala

440

His

Asp

Ala

Pro

Glu

520
Gln

Phe
Pro
265
Leu
Arg
Gly
Lys
Arg
345
Pro
Ser
Glu
Arg
Gln
425
Tyr
Asp
Ala
Thr
Gly
505

Leu

Thr

139

Gly
250
Arg

Gly
Thr
Arg
330
Pro
Glu
Ala
Leu
Gly
410
Glu
Ser
Gly
Leu
Asn
490
Pro

Pro

Thr

235
Gln

Pro
Pro
Leu
Cys
315
Gly
Val
Glu
Asp
Asn
395
Arg
Gly
Glu
Leu
His
475
Phe
Leu
His

Ser

Gly
Pro
Glu
Asp
300
Gly
Arg
Gln
Glu
Ala
380
Leu
Asp
Leu
Ile
Tyr
460
Met
Ser
Glu

Pro

Ser
540

Thr
Thr
Ala
285
Phe
Val
Lys
Thr
Glu
365
Pro
Gly
Pro
Tyr
Gly
445
Gln
Gln
Leu
Met
Ala

525
Leu

Lys
Pro
270
Cys
Ala
Leu
Lys
Thr
350
Gly
Ala
Arg
Glu
Asn
430
Met
Gly
Ala
Leu
Leu
510

Phe

Ser

Leu
255
Ala
Arg
Cys
Leu
Leu
335
Gln
Gly
Tyr
Arg
Met
415
Glu
Lys
Leu
Leu
Lys
495
Leu

Leu

Ala

240
Glu

Pro
Pro
Asp
Leu
320
Leu
Glu
Cys
Lys
Glu
400
Gly
Leu
Gly
Ser
Pro
480
Gln
Leu

Leu

Ser
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Leu
545
Lys
Leu
Ser
Glu
Pro
625
Ser
Val
Leu
Val
Val
705
Arg
Met
His
Thr
Arg
785
Arg
Gly

Thr

Arg

Gly

Tyr

Ile

Gly

Gln

610

Tyr

Gly

Lys

Ser

Ser

690

Ile

Leu

Asn

Tyr

Ser

770

Pro

Pro

Leu

Cys

Lys

Asp
Leu
Tyr
Ser
595
Glu
Thr
Ser
Leu
Val
675
Trp
Trp
Thr
Ser
Tyr
755
Val
Pro
Glu
Asp
Gly

835
Lys

Arg
Asn
His
580
Gly
Asp
Phe
Gly
Gln
660
Thr
Ile
Gly
Ile
Leu
740
Tyr
Thr
Thr
Ala
Phe
820

Val

Gln

Val
Trp
565
Thr
Ser
Ile
Gly
Lys
645
Glu
Cys
Arg
Ser
Ile
725
Gln
Gly
Val
Pro
Cys
805
Ala

Leu

Arg

Thr
550
Tyr
Ser
Gly
Ala
Gly
630
Pro
Ser
Thr
Gln
Glu
710
Lys
Thr
Gly
Ser
Ala
790
Arg
Cys

Leu

Ser

Ile

Gln

Arg

Thr

Thr

615

Gly

Gly

Gly

Val

Pro

695

Thr

Asp

Asp

Ser

Ser

775

Pro

Pro

Asp

Leu

Arg

Ser
Gln
Leu
Asp
600
Tyr
Thr
Ser
Pro
Ser
680
Pro
Thr
Asn
Asp
Tyr
760
Ala
Thr
Ala
Tle
Ser

840
Arg

Cys Arg Ala

Lys
His
585
Tyr
Phe
Lys
Gly
Gly
665
Gly
Arg
Tyr
Ser
Thr
745
Ala
Ala
Ile
Ala
Tyr
825

Leu

Asn

140

Pro
570
Ser
Ser
Cys
Leu
Glu
650
Leu
Val
Lys
Tyr
Lys
730
Ala
Met
Ala
Ala
Gly
810
Tle

Val

Asp

555
Asp

Gly
Leu
Gln
Glu
635
Gly
Val
Ser
Gly
Asn
715
Ser
Ile
Asp
Thr
Ser
795
Gly
Trp

Ile

Glu

Ser

Gly

Val

Thr

Gln

620

Ile

Ser

Ala

Leu

Leu

700

Ser

Gln

Tyr

Tyr

Thr

780

Gln

Ala

Ala

Thr

Glu

Gln
Thr
Pro
Tle
605
Gly
Thr
Thr
Pro
Pro
685
Glu
Ala
Val
Tyr
Trp
765
Thr
Pro
Val
Pro
Leu

845
Leu

Asp
Val
Ser
590
Ser
Asn
Gly
Lys
Ser
670
Asp
Trp
Leu
Phe
Cys
750
Gly
Pro
Leu
His
Leu
830

Tyr

Glu

Tle
Lys
575
Arg
Asn
Thr
Ser
Gly
655
Gln
Tyr
Leu
Lys
Leu
735
Ala
Gln
Ala
Ser
Thr
815
Ala

Cys

Thr

Ser
560
Leu
Phe
Leu
Leu
Thr
640
Glu
Ser
Gly
Gly
Ser
720
Lys
Lys
Gly
Pro
Leu
800
Arg
Gly

Lys

Arg
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850
Ala His Arg
865
Pro Ala Ser

Pro Pro Gly

Gly His Arg
915

Thr Gln

930

Gln Pro

Gly

Val
945
Ser Ser Asn
210> 74
211> 2892
<212> DNA
213>
220>
223>
<400> 74
atgctgctge
ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga

cagcctttca

Val Ala

Thr

855
Glu Glu

870

Thr Pro
885
His Arg
900
Val Gln

Val His

Lys Pro

Gln

Ser

His

Gln

Pro

Asn Pro

Gln Ala

Gln Pro
920

Gln Lys

935

His Gly

950

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta

tgcgecetgt

tctgettttg
acaatctgga
tggcgatagce
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga

tcagaccacg

Arg Gly Arg

875
Thr Ser
890

Ser His

Ala

Pro
905
Gln Lys Arg

Gly Pro Pro

Ala Ala Glu
955

tgtgagctge
cctggtectceg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg

141

860

Lys Pro His

Gln His Pro
Pro
910

Ala

Arg Pro

Pro
925

Pro

Pro

Leu Arg
940
Asn

Ser Leu

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce

Gln Ile
880
Pro Pro
895
Pro Pro

Pro Ser

Arg

Pro

Pro
960

Ser

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



CN 115698285 A

FF

5l %R

87/178 T

cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcccecacce
ctgagcgcca
aagtacctga
accagcagac
tacagcctga
ggcaacaccce
agcggceageg
gaaagcggcce
ggegtgtcecce
gaatggctgg
cggctgacca
cagaccgacg
gctatggact
acaccagctc
agacctgaag
gcctgegaca
ctggtcatca
ctggaaacaa
ccagcctcca
agatctcagg
cagaaaagac
cctagaccta
agcagcaact
<210> 75
211> 959
<212> PRT
213>
220>
223>

<400> 75

aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet
ccgeetttet
geectgggega
actggtatca
tgcacagcgg
ccatctccaa
tgccctacac
gcaagcctgg
ctggactggt
tgcctgacta
gagtgatctg
tcatcaagga
acaccgccat
actggggcca
ctagacctcc
cctgtagacc
tctacatttg
ccctgtactg
gagcccacag
cacctcagaa
ccccatctcea
ctcctgecacce
gggtgcagce
ga 2892

NILF5

ENEAA) N

ctgcgagttg
aaatcaactc
gcgecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatgctg
gctgatcceccee
tagagtgacc
gcagaaaccce
cgtgcccage
cctggaacag
cttcggegga
atctggcgag
ggcecccaage
tggcgtgtcee
gggcagcegag
caactccaag
ctactactgc
gggcaccagc
aactcctget
tgctgetgge
ggccectetg
caagcggaag
agtggccacc
tccegecaca
tagaccacca
tagcggaaca

taaacctcct

agggtcaaat
tacaatgaac
cgcgatcegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ctgctecgtga
gacatccaga
atcagctgca
gacggcaccg
agattttctg
gaagatatcg
ggcaccaagc
ggaagcacca
cagtctctga
tggatcagac
acaacctact
agccaggtgt
gccaagcact
gtgaccgtgt
cctacaatcg
ggagctgtge
gctggaacat
aagcagcgga
gaggaaagag
tctcaacacc
cctccaggac
caggtgcacc

catggcgcecg

tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catctctget
tgacccagac
gagccagcca
tgaagctgcet
gcagcggcetce
ctacctactt
tggaaatcac
agggcgaagt
gcgtgacctg
agccccccag
acaacagcgc
tcctgaagat
actactacgg
catctgcgge
ccagccagcce
ataccagagg
gtggegtget
gcagacggaa
gcagaaagcce
ctccacctece
acagagtgca
agcaaaaagg

ctgagaatag

cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
gctgtgegag
caccagcagc
ggacatcagc
gatctaccac
cggcaccgac
ctgtcagcaa
cggcagcaca
gaaactgcag
taccgtgtcce
aaagggcctg
cctgaagtcce
gaacagcctg
cggcagctac
cgcaacaaca
tctgtctete
actggatttc
gctgetgtet
cgacgaggaa
ccaccagatt
acctggacac
gcaccagcct
ccctccactg

cctgtctecet

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

142

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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1
Ala

Leu
Asp
Pro
65

Trp
Pro
Pro
Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Thr

Ala

Ile
305

Phe
Val
Ser
50

Ser
Tyr
Asp
Glu
Glu
130
Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Tle
Ala

290
Tyr

Leu
Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275

Gly

Ile

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Thr
260
Ser

Gly

Trp

Tle
Ser
Ser
Leu
Tyr
85

Lys
Ala
Phe
Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln

Ala

Ala

Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro

Val

Pro
310

Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Pro
Leu
His

295
Leu

Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Ala
Ser
280

Thr

Ala

Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu

Arg

Gly

143

10
Leu

Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg

Gly

Thr

Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro

Leu

Cys
315

Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Ile
Gln
Ser
Thr
220
Thr
Gly
Pro
Glu
Asp

300
Gly

Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285

Phe

Val

Gly
30

Tle
Arg
Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Cys

Ala

Leu

15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Ala
Arg

Cys

Leu

Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro

Asp

Leu
320
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Ser Leu Val

Tyr
Glu
Glu
Gln
385
Glu
Gly
Gln
Glu
Thr
465
Pro
Ala
Val
Tle
Leu
545
Lys
Leu
Ser

Glu

Pro

Ile

Asp

Leu

370

Gly

Tyr

Lys

Lys

450
Ala

Gly
Thr
Pro
530
Gly
Tyr
Ile
Gly
Gln

610
Tyr

Phe
Gly
355
Arg
Gln
Asp
Pro
Asp
435
Arg
Thr
Lys
Asp
Ser
515
Asp
Asp
Leu
Tyr
Ser
595

Glu

Thr

Ile
Lys
340
Cys
Val
Asn
Val
Arg
420
Lys
Arg
Lys
Arg
Val
500
Leu
Ile
Arg
Asn
His
580
Gly

Asp

Phe

Thr
325
Gln
Ser
Lys
Gln
Leu
405
Arg
Met
Gly
Asp
Arg
485
Glu
Leu
Gln
Val
Trp
565
Thr
Ser

Ile

Gly

Leu

Pro

Cys

Phe

Leu

390

Asp

Lys

Ala

Lys

Thr

470

Glu

Glu

Leu

Met

Thr

550

Tyr

Ser

Gly

Ala

Gly

Tyr
Phe
Arg
Ser
375
Tyr
Lys
Asn
Glu
Gly
455
Tyr
Phe
Asn
Cys
Thr
535

Ile

Gln

Thr

Thr
615
Gly

Cys
Met
Phe
360
Arg
Asn
Arg
Pro
Ala
440
His
Asp
Ala
Pro
Glu
520
Gln
Ser
Gln
Leu
Asp
600

Tyr

Thr

Lys Arg Gly

Arg
345
Pro
Ser
Glu
Arg
Gln
425
Tyr
Asp
Ala
Thr
Gly
505
Leu
Thr
Cys
Lys
His
585
Tyr
Phe

Lys

144

330

Pro
Glu
Ala
Leu
Gly
410
Glu
Ser
Gly
Leu
Asn
490
Pro
Pro
Thr
Arg
Pro
570
Ser
Ser

Cys

Leu

Val
Glu
Asp
Asn
395
Arg
Gly
Glu
Leu
His
475
Phe
Leu
His
Ser
Ala
555
Asp
Gly
Leu

Gln

Glu

Arg
Gln
Glu
Ala
380
Leu
Asp
Leu
Tle
Tyr
460
Met
Ser
Glu
Pro
Ser
540
Ser
Gly
Val
Thr
Gln

620
Ile

Lys
Thr
Glu
365
Pro
Gly
Pro
Tyr
Gly
445
Gln
Gln
Leu
Met
Ala
525
Leu
Gln
Thr
Pro
Tle
605

Gly

Thr

Lys
Thr
350
Gly
Ala
Arg
Glu
Asn
430
Met
Gly
Ala
Leu
Leu
510
Phe
Ser
Asp
Val
Ser
590
Ser

Asn

Gly

Leu
335
Gln
Gly
Tyr
Arg
Met
415
Glu
Lys
Leu
Leu
Lys
495
Leu
Leu
Ala
Tle
Lys
57h
Arg
Asn

Thr

Ser

Leu

Glu

Cys

Lys

Glu

400

Gly

Leu

Gly

Ser

Pro

480

Gln

Leu

Leu

Ser

Ser

560

Leu

Phe

Leu

Leu

Thr
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625

Ser
Val
Leu
Val
Val
705
Arg
Met
His
Thr
Thr
785
Ser
Asp
Val
Arg
Ala
865
Pro
Arg

Gln

His

Gly
Lys
Ser
Ser
690
Tle
Leu
Asn
Tyr
Ser
770
Thr
Lys
Tle
Phe
Ser
850
Thr
Gln
Ser
His

Gln
930

Ser
Leu
Val
675
Trp
Trp
Thr
Ser
Tyr
755
Val
Ser
Glu
Tyr
Val
835
Arg
Glu
Asn
Gln
Gln

915
Gln

Gly
Gln
660
Thr
Tle
Gly
Tle
Leu
740
Tyr
Thr
Leu
Ser
Leu
820
Ala
Arg
Glu
Pro
Ala
900

Pro

Lys

Lys
645
Glu
Cys
Arg
Ser
Tle
725
Gln
Gly
Val
Ser
Ser
805
Tle
Leu
Asn
Arg
Ala
885
Pro

Gln

Gly

630

Pro
Ser
Thr
Gln
Glu
710
Lys
Thr
Gly
Ser
Ala
790
Val
Tle
Leu
Asp
Gly
870
Thr
Ser

Lys

Pro

Gly
Gly
Val
Pro
695
Thr
Asp
Asp
Ser
Ser
775
Lys
Glu
Gly
Val
Glu
855
Arg
Ser
His
Arg

Pro
935

Ser
Pro
Ser
680
Pro
Thr
Asn
Asp
Tyr
760
Ala
Phe
Pro
Tle
Phe
840
Glu
Lys
Gln
Arg
Pro

920
Leu

Gly
Gly
665
Gly
Arg
Tyr
Ser
Thr
745
Ala
Ala
Lys
Val
Cys
825
Tyr
Leu
Pro
His
Pro
905

Pro

Pro

145

Glu
650
Leu
Val
Lys
Tyr
Lys
730
Ala
Met
Ala
Cys
Ser
810
Gly
Tle
Glu
His
Pro
890
Pro

Ala

Arg

635
Gly

Val
Ser
Gly
Asn
715
Ser
Tle
Asp
Val
Thr
795
Cys
Gly
Thr
Thr
Gln
875
Pro
Pro

Pro

Pro

Ser
Ala
Leu
Leu
700
Ser
Gln
Tyr
Tyr
Tle
780
Ala
Pro
Gly
Lys
Arg
860
Tle
Pro
Pro

Ser

Arg
940

Thr
Pro
Pro
685
Glu
Ala
Val
Tyr
Trp
765
Thr
Gly
Glu
Ser
Arg
845
Ala
Pro
Pro
Gly
Gly

925
Val

Lys
Ser
670
Asp
Trp
Leu
Phe
Cys
750
Gly
His
Asn
Lys
Leu
830
Lys
His
Ala
Pro
His
910

Thr

Gln

Gly
655
Gln
Tyr
Leu
Lys
Leu
735
Ala
Gln
Lys
Lys
Gly
815
Leu
Lys
Arg
Ser
Gly
895
Arg

Gln

Pro

640
Glu

Ser
Gly
Gly
Ser
720
Lys
Lys
Gly
Trp
Val
800
Leu
Met
Gln
Val
Thr
880
His
Val

Val

Lys
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Pro Pro His Gly Ala Ala Glu Asn Ser Leu Ser Pro Ser Ser Asn
950

945

210>
211>
212>
213>
220>
223>
<400> 76

atgctgctge

76
2880
DNA

ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga
cagcctttca
cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcccecacce
ctgagcgcca
aagtacctga

accagcagac

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta
tgcgeecetgt
aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccget
ccgeetttet
geectgggega
actggtatca
tgcacagcgg

tctgettttg
acaatctgga
tggcgatage
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga
tcagaccacg
ctgcgagttg
aaatcaactc
gegecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatgctg
gctgatcceccece
tagagtgacc
gcagaaaccce

cgtgcccage

955

tgtgagctge
cctggtecteg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg
agggtcaaat
tacaatgaac
cgcgatccegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ctgctcgtga
gacatccaga
atcagctgca
gacggcaccg

agattttctg

146

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce
tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catctctget
tgacccagac
gagccagcca
tgaagctgcet
gcagcggcetce

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette
cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
gctgtgegag
caccagcagc
ggacatcagc
gatctaccac

cggeaccgac

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
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tacagcctga
ggcaacaccce
agcggcageg
gaaagcggcce
ggegtgtcecce
gaatggctgg
cggctgacca
cagaccgacg
gctatggact
acacacaagt
tccaaagaaa
atcatcggca
tacatcacca
gceccacagag
cctcagaatc
ccatctcata
cctgetecta
gtgcagccta
210> 77
211> 846
212> PRT
213>
220>
223>
<400> 77
Met Leu Leu
1
Ala Phe Leu
Val Lys
35
Val

Leu

Ser
50

Ser

Asp

Pro Arg

65

Trp Tyr Asn

Pro Asp Thr

ccatctccaa
tgccctacac
gcaagcctgg
ctggactggt
tgcctgacta
gagtgatctg
tcatcaagga
acaccgccat
actggggcca
ggacaacaag
gcagcgtgga
tctgtggegg
agcggaagaa
tggccaccga
ccgecacate
gacctccacc
gcggaacaca

aacctcctca

NILF5)

ENE )N

Leu Val
5
Leu Ile
20
Pro Ser

Ser Ser

Gly Leu

Tyr
85
Lys

Asp

Ser
100

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

cctggaacag
cttcggegga
atctggcgag
ggcecccaage
tggegtgtee
gggcagcegag
caactccaag
ctactactgc
gggcaccagce
cctgagcegece
acccgtgtet
cggaagcctg
gcagcggage
ggaaagaggc
tcaacaccct
acctggccat
ggtgcaccag
tggcgeceget

Ser Leu

Gln Val

Thr Leu
40
Ser Ala
55
Trp Leu

Val Ser

Gln Phe

gaagatatcg
ggcaccaagc
ggaagcacca
cagtctctga
tggatcagac
acaacctact
agccaggtgt
gccaagcact
gtgaccgtgt
aagttcaagt
tgccecgaga
ctgatggttt
agacggaacg
agaaagcccce
ccacctccac
agagtgcagc
caaaaaggcc

gagaatagcc

Leu Cys
10

Leu

Leu

Gln
25

Ser

Gln

Leu Thr

Ala Trp Asn
Thr
75

Ser

Gly Arg

Val Lys
90
Leu

Ser Gln

105

147

ctacctactt
tggaaatcac
agggcgaagt
gcgtgacctg
agccccccag
acaacagcgc
tcctgaagat
actactacgg
catctgcggce
gcaccgeegg
aaggcctgga
ttgtggeect
acgaggaact
accagattcc
ctggacacag
accagcctca
ctccactgece

tgtctcctag

Glu Leu Pro

Gln Gly
30
Ile

Ser

Ala
45
Tle

Cys

Trp
60
Tyr

Tyr Arg

Arg Tle Thr

Ser
110

Leu Asn

ctgtcagcaa
cggcagcaca
gaaactgcag
taccgtgtcce
aaagggcctg
cctgaagtcce
gaacagcctg
cggcagctac
cgececgtgatt
caacaaggtg
catctacctg
gctggtgtte
ggaaacaaga
agccagcaca
atctcaggcce
gaaaagacct
tagacctagg

cagcaactga

His
15

Pro

Pro

Gly

Ser Gly

Gln Ser

Lys
80

Asn

Ser

Ile
95

Val Thr

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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Pro Glu Asp

Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Thr
Ala
Tle
305
Ser
Tyr
Glu
Glu
Gln
385

Glu

Gly

Glu
130
Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Tle
Ala
290
Tyr
Leu
Tle
Asp
Leu
370
Gly

Tyr

Lys

115
Asp

Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275
Gly
Tle
Val
Phe
Gly
355
Arg
Gln

Asp

Pro

Thr

Ala

Gly

Ala

Ile

180

Asn

Arg

Ser

Ser

Thr

260

Ser

Gly

Trp

Ile

Lys

340

Cys

Val

Asn

Val

Arg

Ala
Phe
Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln
Ala
Ala
Thr
325
Gln
Ser
Lys
Gln
Leu

405
Arg

Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro
Val
Pro
310
Leu
Pro
Cys
Phe
Leu
390

Asp

Lys

Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Pro
Leu
His
295
Leu
Tyr
Phe
Arg
Ser
375
Tyr

Lys

Asn

Tyr

120

Asp

Asp

Leu

Tyr

200

Arg

Glu

Thr

Ala

Ser

280

Thr

Ala

Cys

Met

Phe

360

Asn

Arg

Pro

Cys Ala Arg

Gly

Ile

Arg

Asn

185

Ala

Gly

Asp

Phe

Pro

265

Leu

Arg

Gly

Lys

Arg

345

Pro

Ser

Glu

Arg

Gln

148

Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg
Gly
Thr
Arg
330
Pro
Glu
Ala
Leu
Gly

410
Glu

Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro
Leu
Cys
315
Gly
Val
Glu
Asp
Asn
395

Arg

Gly

Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Pro
Glu
Asp
300
Gly
Arg
Gln
Glu
Ala
380
Leu

Asp

Leu

Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285
Phe
Val
Lys
Thr
Glu
365
Pro
Gly

Pro

Tyr

Thr

Val

Ser

Cys

Arg

190

Gln

Phe

Tyr

Lys

Pro

270

Cys

Ala

Leu

Lys

Thr

350

Gly

Ala

Arg

Glu

Asn

Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Ala
Arg
Cys
Leu
Leu
335
Gln
Gly
Tyr
Arg
Met

415
Glu

Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro
Asp
Leu
320
Leu
Glu
Cys
Lys
Glu
400

Gly

Leu
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Gln
Glu
Thr
465
Pro
Ala
Val
Tle
Leu
545
Lys
Leu
Ser
Glu
Pro
625
Ser
Val
Leu
Val
Val

705
Arg

Lys
Arg
450
Ala
Arg
Gly
Thr
Pro
530
Gly
Tyr
Ile
Gly
Gln
610
Tyr
Gly
Lys
Ser
Ser
690

Ile

Leu

Asp
435
Arg
Thr
Lys
Asp
Ser
515
Asp
Asp
Leu
Tyr
Ser
595
Glu
Thr
Ser
Leu
Val
675
Trp

Trp

Thr

420
Lys

Arg
Lys
Arg
Val
500
Leu
Ile
Arg
Asn
His
580
Gly
Asp
Phe
Gly
Gln
660
Thr
Ile

Gly

Ile

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

Ser

Ile
725

Ala
Lys
Thr
470
Glu
Glu
Leu
Met
Thr
550
Tyr
Ser
Gly
Ala
Gly
630
Pro
Ser
Thr
Gln
Glu

710
Lys

Glu
Gly
455
Tyr
Phe
Asn
Cys
Thr
535
Ile
Gln
Arg
Thr
Thr
615
Gly
Gly
Gly
Val
Pro
695

Thr

Asp

Ala
440
His
Asp
Ala
Pro
Glu
520
Gln
Ser
Gln
Leu
Asp
600
Tyr
Thr
Ser
Pro
Ser
680
Pro

Thr

Asn

425
Tyr

Asp
Ala
Thr
Gly
505
Leu
Thr
Cys
Lys
His
585
Tyr
Phe
Lys
Gly
Gly
665
Gly
Arg

Tyr

Ser

149

Ser
Gly
Leu
Asn
490
Pro
Pro
Thr
Arg
Pro
570
Ser
Ser
Cys
Leu
Glu
650
Leu
Val
Lys

Tyr

Lys
730

Glu
Leu
His
475
Phe
Leu
His
Ser
Ala
555
Asp
Gly
Leu
Gln
Glu
635
Gly
Val
Ser
Gly
Asn

715

Ser

Tle
Tyr
460
Met
Ser
Glu
Pro
Ser
540
Ser
Gly
Val
Thr
Gln
620
Tle
Ser
Ala
Leu
Leu
700

Ser

Gln

Gly
445
Gln
Gln
Leu
Met
Ala
525
Leu
Gln
Thr
Pro
Tle
605
Gly
Thr
Thr
Pro
Pro
685
Glu

Ala

Val

430
Met

Gly
Ala
Leu
Leu
510
Phe
Ser
Asp
Val
Ser
590
Ser
Asn
Gly
Lys
Ser
670
Asp
Trp

Leu

Phe

Lys
Leu
Leu
Lys
495
Leu
Leu
Ala
Ile
Lys
57h
Arg
Asn
Thr
Ser
Gly
655
Gln
Tyr
Leu

Lys

Leu
735

Gly
Ser
Pro
480
Gln
Leu
Leu
Ser
Ser
560
Leu
Phe
Leu
Leu
Thr
640
Glu
Ser
Gly
Gly
Ser

720
Lys
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Met Asn Ser

His Tyr
755
Val

Tyr
Thr Ser
770
Pro Pro Tyr
785
Lys

Gly Lys

Pro Phe Trp
Leu Val
835
78
2541

DNA

Leu

210>
211>
212>
213>
220>
223>
<400> 78

atgctgctge
ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga

cagcctttca

Leu Gln
740
Tyr Gly

Thr Val

Leu Asp

Thr

Gly

Ser

Asn

Asp Asp
Tyr
760
Ala

Ser

Ser
775

Glu Lys

790

His Leu
805
Val Leu
820

Thr Val

NILF5)

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta

tgcgecetgt

Cys

Val

Ala

Pro Ser

Val Val

Ile
840

Phe

tctgettttg
acaatctgga
tggcgatagce
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga

tcagaccacg

Thr
745
Ala

Ala Ile

Met Asp

Ala Ala Ile
Gly
795

Phe

Ser Asn

Leu
810
Gly

Pro
Gly Val
825
Ile

Phe Trp

tgtgagctge
cctggtectceg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg

150

Cys
750
Gly

Tyr Tyr

Tyr Trp
765
Glu Val
780

Thr

Met

Ile Ile

Pro Gly Pro

Ala Cys
830

Arg

Leu
Val Lys
845

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce

Ala Lys

Gln Gly

Tyr Pro

Val
800
Lys

His

Ser
815

Tyr Ser

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcccecacce
ctgagcgcca
aagtacctga
accagcagac
tacagcctga
ggcaacaccce
agcggcageg
gaaagcggcce
ggecgtgtccee
gaatggctgg
cggctgacca
cagaccgacg
gctatggact
gtcatgtacc
aaaggcaagc
cttgttgtcg
attttttggg
<210> 79

211> 515

<212> PRT

213>
220>
223>

<400> 79

aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet
ccgeetttet
geectgggega
actggtatca
tgcacagcgg
ccatctccaa
tgccctacac
gcaagcctgg
ctggactggt
tgcctgacta
gagtgatctg
tcatcaagga
acaccgccat
actggggcca
caccacctta
atctgtgcce

teggeggggt
tgaagcggta

NILF5

ENE )N

ctgcgagttg
aaatcaactc
gcgecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatgctg
gctgatcceccee
tagagtgacc
gcagaaaccce
cgtgcccage
cctggaacag
cttcggegga
atctggcgag
ggcecccaage
tggcgtgtcee
gggcagcegag
caactccaag
ctactactgc
gggcaccagc
cctcgacaac
gtcacctctg
ccttgettgt
a 2541

agggtcaaat
tacaatgaac
cgcgatcegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ctgctecgtga
gacatccaga
atcagctgca
gacggcaccg
agattttctg
gaagatatcg
ggcaccaagc
ggaagcacca
cagtctctga
tggatcagac
acaacctact
agccaggtgt
gccaagcact
gtgaccgtgt
gaaaaatcaa
ttccecggac

tactcacttce

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys

1

5

10

Ala Phe Leu Leu Ile Pro Gln Val Gln Leu Gln

20

25

Leu Val Lys Pro Ser Gln Thr Leu Ser Leu Thr

35

40

Asp Ser Val Ser Ser Asn Ser Ala Ala Trp Asn

151

tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catctctget
tgacccagac
gagccagcca
tgaagctgcet
gcagcggcetce
ctacctactt
tggaaatcac
agggcgaagt
gcgtgacctg
agccccccag
acaacagcgc
tcctgaagat
actactacgg
catctgcgge
acgggacgat
caagcaaacc

tggttaccgt

cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
gctgtgcgag
caccagcagc
ggacatcagc
gatctaccac
cggcaccgac
ctgtcagcaa
cggcagcaca
gaaactgcag
taccgtgtcce
aaagggcctg
cctgaagtcce
gaacagcctg
cggcagctac
cgccattgag
tattcacgtc

gttctgggtyg
tgecttttate

Glu Leu Pro His Pro

15

Gln Ser Gly Pro Gly

30

Cys Ala Ile Ser Gly

45

Trp Ile Arg Gln Ser

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
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50

Pro Ser Arg

65
Trp

Pro

Pro

Leu

Ser

145

Ser

Ser

Lys

Val

Thr

225

Gln

Ile

Thr

Ala

Ile

305

Ser

Tyr

Glu

Tyr

Asp

Glu

Glu

130

Ser

Leu

Gln

Ala

Pro

210

Ile

Ser

Lys

Ile

Ala

290

Leu

Ile

Asp

Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275
Gly
Tle
Val

Phe

Gly
355

Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Thr
260
Ser
Gly
Trp
Tle
Lys

340
Cys

Leu
Tyr
85

Lys
Ala
Phe
Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln
Ala
Ala
Thr
325

Gln

Ser

Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro
Val
Pro
310
Leu

Pro

Cys

55
Trp

Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Pro
Leu
His
295
Leu
Tyr

Phe

Arg

Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Ala
Ser
280
Thr
Ala
Cys

Met

Phe
360

Gly Arg Thr

Val
Ser
105
Cys
Gly
Tle
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
Arg
Gly
Lys
Arg

345

Pro

152

Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg
Gly
Thr
Arg
330

Pro

Glu

75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro
Leu
Cys
315
Gly

Val

Glu

60
Tyr

Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Pro
Glu
Asp
300
Gly
Arg

Gln

Glu

Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285
Phe
Val
Lys

Thr

Glu
365

Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Cys
Ala
Leu
Lys
Thr

350
Gly

Ser
Tle
95

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

Gln

Gly

Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro
Asp
Leu
320
Leu

Glu

Cys
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Glu Leu
370
Gly

Arg

Gln
385
Glu

Gln

Tyr Asp

Gly Lys Pro

Gln Asp
435
Arg

Lys
Glu Arg
450
Thr Ala
465

Pro

Thr

Arg Lys

Ala Gly Asp
Ser
515
80

1548

DNA

Cys Cys
210>
211>
212>
213>
220>
223>
<400> 80

atgctgctge
ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat

Val Lys

Asn Gln

Phe

Leu

Ser Arg

375

Tyr Asn

390

Val Leu

405
Arg Arg
420
Lys Met

Arg Gly

Lys Asp

Asp

Lys

Ala

Lys

Thr

Lys Arg

Asn Pro

Glu Ala
440
Gly His
455

Tyr Asp

470

Arg
485
Glu

Arg

Val
500

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte

tgaccatcag

Glu

Glu

Phe Ala

Asn Pro

tctgettttg
acaatctgga
tggcgatage
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag

Ser Ala Asp

Glu Asn
395

Arg

Leu

Gly
410
Glu

Arg

Gln
425
Tyr

Gly

Ser Glu

Asp Gly Leu

Ala His
475
Phe

Leu

Thr Asn
490
Pro

Gly Leu

505

tgtgagctge
cctggtectceg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca

gctgaagatt

153

Ala
380
Leu

Pro Ala

Gly Arg

Asp Pro Glu

Asn

430
Met

Leu Tyr

Ile Gly

445

Tyr Gln Gly

460

Met GIn Ala

Ser Leu Leu

Glu Pro

510

Pro

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct

gcggtaggssg
ttgcaacata

Tyr Lys
Glu
400
Gly

Arg

Met
415
Glu Leu

Lys Gly

Leu Ser

Pro
480
Gln

Leu

Lys
495

Pro Cys

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc

ttactgccaa

120
180
240
300
360
420
480
540
600
660
720
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cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga
cagcctttca
cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
<210> 81
211> 961
212> PRT

ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta
tgcgeecetgt
aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet

213> NLR5

<220>

223> A M AK

<400> 81
Met Leu Leu
1
Ala

Phe Leu

Val Lys
35
Val

Leu

Ser
50

Ser

Asp

Pro Arg

65
Trp

Tyr Asn

Pro Asp Thr

Glu Asp
115

Asp

Pro

Glu
130

Leu

Leu Val Th
5

Leu Ile Pr

20

Pro

Ser Gl

Ser Ser As
Gl
70

Al

Gly Leu

Tyr
85
Lys

Asp

Ser As

100

Thr Ala Va

Ala Phe As

aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga
tcagaccacg
ctgcgagttg
aaatcaactc
gegecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac

cgagccgeca

r Ser Leu

o Gln Val

Thr Leu
40

Ala

n

Ser
55

n

u Leu

a Val Ser

n Gln Phe

1 Tyr
120

Trp

Tyr

Ile
135

b

cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg
agggtcaaat
tacaatgaac
cgcgatccegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ccatgctget

Leu Cys
10

Leu

Leu

Gln
25

Ser

Gln

Leu Thr

Ala Trp Asn
Thr
75

Ser

Gly Arg

Val Lys

90
Leu

Ser Gln

105
Cys

Ala Arg

Gly Gln Gly

154

aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce
tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc

gctecgtga 15

Glu Leu Pro

Gln Gly
30
Ile

Ser

Ala
45
Tle

Cys
Trp Arg
60
Tyr

Tyr Arg

Arg Tle Thr
Ser
110

Thr

Leu Asn

Glu Val
125
Thr Met

140

Val

aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette
cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
48

His
15

Pro

Pro

Gly

Ser Gly

Gln Ser

Lys
80

Asn

Ser

Ile
95
Val Thr
Gly

Thr Val

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



CN 115698285 A

.1l

%=

100/178 1

Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Thr
Ala
Tle
305
Ser
Tyr
Glu
Glu
Gln
385
Glu
Gly

Gln

Glu

Ser

Leu

Gln

Ala

Pro

210

Ile

Ser

Lys

Ile

Ala

290

Tyr

Leu

Ile

Asp

Leu

370

Gly

Tyr

Lys

Lys

Arg

Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275
Gly
Ile
Val
Phe
Gly
355
Arg
Gln
Asp
Pro
Asp

435
Arg

Gly
Ala
Ile
180
Asn
Arg
Ser
Ser
Thr
260
Ser
Gly
Trp
Ile
Lys
340
Cys
Val
Asn
Val
Arg
420

Lys

Arg

Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln
Ala
Ala
Thr
325
Gln
Ser
Lys
Gln
Leu
405
Arg

Met

Gly

Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro
Val
Pro
310
Leu
Pro
Cys
Phe
Leu
390
Asp
Lys

Ala

Lys

Ser

Gly

Tyr

Ile

Gly

215

Ala

Gln

Pro

Leu

His

295

Leu

Tyr

Phe

Arg

Ser

375

Tyr

Lys

Asn

Glu

Gly

Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Ala
Ser
280
Thr
Ala
Cys
Met
Phe
360
Arg
Asn
Arg
Pro
Ala

440
His

Tle GIn Met

Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
Arg
Gly
Lys
Arg
345
Pro
Ser
Glu
Arg
Gln
425
Tyr

Asp

155

Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg
Gly
Thr
Arg
330
Pro
Glu
Ala
Leu
Gly
410
Glu

Ser

Gly

155
Thr

Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro
Leu
Cys
315
Gly
Val
Glu
Asp
Asn
395
Arg
Gly

Glu

Leu

Thr

Ile

Gln

Ser

Thr

220

Thr

Gly

Pro

Glu

Asp

300

Gly

Arg

Gln

Glu

Ala

380

Leu

Asp

Leu

Ile

Tyr

Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285
Phe
Val
Lys
Thr
Glu
365
Pro
Gly
Pro
Tyr
Gly

445
Gln

Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Cys
Ala
Leu
Lys
Thr
350
Gly
Ala
Arg
Glu
Asn
430

Met

Gly

Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Ala
Arg
Cys
Leu
Leu
335
Gln
Gly
Tyr
Arg
Met
415
Glu

Lys

Leu

Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro
Asp
Leu
320
Leu
Glu
Cys
Lys
Glu
400
Gly
Leu

Gly

Ser
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Thr
465
Pro
Ala
Val
Tle
Lys
545
Phe
Leu
Asp
Thr
Tyr
625
Phe
Gly
Met
Thr
Tyr
705
Ser

Gly

Ala

450
Ala

Arg
Gly
Thr
Pro
530
Pro
Ser
Glu
Thr
Leu
610
Tyr
Ala
Gly
Thr
Tle
690
Gln
Tle

Thr

Thr

Thr
Lys
Asp
Ser
515
Asp
Gly
Ile
Trp
Val
595
Tyr
Cys
Tyr
Ser
Gln
675
Ser
Gln
Leu

Asp

Tyr
755

Lys
Arg
Val
500
Leu
Thr
Gly
Tyr
Val
580
Lys
Leu
Ala
Trp
Gly
660
Thr
Cys
Lys
His
Tyr

740
Phe

Asp
Arg
485
Glu
Leu
Glu
Ser
Asp
565
Ala
Gly
Gln
Arg
Gly
645
Gly
Thr
Arg
Pro
Ser
725

Ser

Cys

Thr
470
Glu
Glu
Leu
Val
Leu
550
Met
Tyr
Arg
Met
His
630
Gln
Gly
Ser
Ala
Asp
710
Gly

Leu

Gln

455
Tyr

Phe
Asn
Cys
Gln
535
Lys
Ser
Tle
Phe
Ser
615
Ser
Gly
Gly
Ser
Ser
695
Gly
Val

Thr

Gln

Asp
Ala
Pro
Glu
520
Leu
Leu
Trp
Ser
Thr
600
Ser
Gly
Thr
Ser
Leu
680
Gln
Thr
Pro

Ile

Gly
760

Ala Leu His

Thr
Gly
505
Leu
Val
Ser
Val
Ser
585
Tle
Leu
Tyr
Leu
Gly
665
Ser
Asp
Val
Ser
Ser

745

Asn

156

Asn
490
Pro
Pro
Glu
Cys
Arg
570
Gly
Ser
Lys
Gly
Val
650
Gly
Ala
Ile
Lys
Arg
730

Asn

Thr

475
Phe

Leu
His
Ser
Ala
555
Gln
Gly
Arg
Ser
Thr
635
Thr
Gly
Ser
Ser
Leu
715
Phe

Leu

Leu

460
Met

Ser
Glu
Pro
Gly
540
Ala
Thr
Gly
Asp
Glu
620
His
Val
Gly
Leu
Asn
700
Leu
Ser

Glu

Pro

Gln
Leu
Met
Ala
525
Gly
Ser
Pro
Thr
Asn
605
Asp
Trp
Ser
Ser
Gly
685
Tyr
Tle
Gly

Gln

Trp
765

Ala
Leu
Val
510
Phe
Gly
Gly
Glu
Tyr
590
Ala
Thr
Gly
Ala
Asp
670
Asp
Leu
Tyr
Ser
Glu

750
Thr

Leu
Lys
495
Leu
Leu
Leu
Phe
Lys
575
Tyr
Lys
Ala
Val
Gly
655
Ile
Arg
Asn
Tyr
Gly
735

Asp

Phe

Pro
480
Gln
Leu
Leu
Val
Ala
560
Arg
Pro
Asn
Met
Leu
640
Gly
Gln
Val
Trp
Thr
720
Ser

Phe

Gly
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Gly Gly Thr

770
Pro Pro Pro
785
Val

Lys Gly

Lys Pro Phe
Leu
835

Arg

Ser Leu

Gln
850
Val

Lys
Arg Ala
865
Ser

Thr Pro

Gly His Arg

Val Gln
915
His

Arg
Gln Val
930
Pro Lys Pro
945

Asn

210>
211>
212>
213>
220>
223>
<400> 82

atgctgctge

82
2886
DNA

ataccacagg
agcttgacgt
ataagacaat
tggtataatg

aaaaatcaat

tgtgcacggg

Lys Leu

Tyr Leu

Glu

Asp

Ile
775

Asn

Lys

Glu

790

His
805
Val

Lys

Trp
820
Val Thr

Ser

Thr Glu

Leu

Leu

Val

Arg

Glu

Cys Pro

Val Val

Ala Phe
840
Asn Asp
855

Arg Gly

870

Gln Asn

885
Ser Gln
900
His Gln

Gln Gln

Pro His

Pro

Ala

Pro

Lys

Gly

Ala Thr

Pro Ser

Gln Lys
920
Gly Pro
935

Ala Ala

950

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg

tctgettttg
acaatctgga
tggcgatagce
aggtttggaa
ttccgtaaag
gctcaactct

tgaccttgag

Ala Ala Ala

Asn
795
Leu

Lys Ser

Pro
810
Gly

Ser

Val
825
Tle

Gly

Ile Phe

Glu Glu Leu
Pro
875

His

Arg Lys

Gln
890
Arg

Ser

His
905
Arg

Pro

Pro Pro

Pro Leu Pro

Glu Ser

955

Asn

tgtgagctge
cctggtecteg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag

gacgcattcg

157

Ile
780
Gly

Glu Val

Thr Tle

Phe Pro Gly

Val Ala
830

Lys

Leu

Val
845
Thr

Trp

Glu
860
His

Arg

Gln Ile

Pro Pro Pro

Pro
910

Ser

Pro Pro

Ala Pro
925
Arg Pro Arg
940
Leu

Ser Pro

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc

atatatgggg

Met Tyr

Ile His
800
Pro Ser
815
Cys Tyr

Arg Lys

Ala His

Ala
880

Pro

Pro

Pro
895
Gly His

Gly Thr

Val Gln

Ser
960

Ser

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat

ccaaggaacg

120
180
240
300
360
420
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atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga
cagcctttcea
cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcctecate
gggggeetgg
tttagcatct
gcctacattt
atttctaggg
gatactgcca
ttcgettact
ggaggeggtt
tccgettete
tacctgaact
tccatectee
tctctcacaa
aatactctgc
gaggtcatgt
gtcaaaggca
gtgettgttg
atcatttttt
acaagagccce
tccacaccte

caggccccat

tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta
tgecgeectgt
aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet
ccgetttttt
tgaaacctgg
acgacatgtc
ctagtgggsg
ataacgccaa
tgtactactg
ggggceeaggg
ccggaggesgs
tgggegatag
ggtaccagca
actctggcegt
tctccaacct
cttggacctt
acccaccacc
agcatctgtg
tcgteggegg
gggtgaageg
acagagtggc
agaatcccgce

ctcatagacc

cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga
tcagaccacg
ctgcgagttg
aaatcaactc
gegecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatggtt
attgattccce
gggatctcte
ctgggteegg
cggaacatac
aaacaccctg
tgctaggcat
gactctcgte
agggagtgat
agtgacaatc
gaaacccgat

gccatctcga

ggaacaggag

tgggggcegga
ttacctcgac

cccgtcecacct
ggtccttget
gaagaagcag
caccgaggaa
cacatctcaa

accacctcca

tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg
agggtcaaat
tacaatgaac
cgcgatccegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ttattggtca
gacactgaag
aaactgtctt
cagacacctg
taccccgata
tacctccaga
tctggctacg
actgtctctg
attcagatga
tcctgteggg
ggaaccgtca
ttttctggat
gattttgcca
accaaactgg
aacgaaaaat
ctgttcceceg
tgttactcac
cggagcagac
agaggcagaa
caccctccac

ggacacagag

158

aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce
tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catcactgct
tccagctegt
gtgccgette
aaaaacgcct
ccgtgaaggg
tgtcatcecet
gaacacattg
ctggcgggsg
ctcagaccac
catcacagga
aactgctcat
ctggectectgg
cctacttttg
aaatcaaggc
caaacgggac
gaccaagcaa
ttctggttac
ggaacgacga
agccccacca
ctccacctgg

tgcagcacca

atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtegette
cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
cctctgtgaa
ggaatctgga
tggetttget
ggagtgggte
acgctttaca
gaaatctgag
gggagtgcete
aggctctgge
ctcttctectg
tattagcaat
ctactacacc
aaccgactac
tcagcagggc
ggccgecatt
gattattcac
accgttctgg
cgttgetttt
ggaactggaa
gattccagcce
acacagatct

gcctcagaaa

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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agacctcctg cacctagecgg aacacaggtg caccagcaaa aaggcecctce actgectaga 2820

cctagggtge agcctaaacc tcctcatgge gecgetgaga atagectgte tcctagecage 2880

aactaa 2886

<210> 83

211> 964

<212> PRT

213> NI

220>

223> E R EAA

<400> 83

Met Leu Leu Leu

1

Ala Phe Leu Leu

20

Leu Val Lys Pro
35

Asp Ser Val Ser

50

Pro Ser Arg Gly

65

Trp Tyr Asn Asp

Pro Asp Thr Ser
100

Pro Glu Asp Thr

115
Leu Glu Asp Ala
130

Ser Ser Gly Gly

145

Ser Leu Ser Ala

Ser Gln Thr Ile
180
Lys Ala Pro Asn
195
Val Pro Ser Arg
210
Thr Ile Ser Ser

Val
5
Tle
Ser
Ser
Leu
Tyr
85
Lys
Ala
Phe
Gly
Ser
165
Trp
Leu

Phe

Leu

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

150

Val

Ser

Leu

Ser

Gln

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly

215
Ala

Leu
Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200

Arg

Glu

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly

Asp

159

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala

Ser

Phe

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Met

155

Thr

Tyr

Ser

Gly

Ala

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr

220
Thr

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205

Asp

Tyr

Pro
Gly

30
Ile

Arg

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Tyr

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser

Thr

Cys

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val

Ser

160

Ala

Gly

Gly

Leu

Gln
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225

Gln Ser Tyr

Tle
Thr
Ala
Tle
305
Ser
Tyr
Glu
Glu
Gln
385
Glu
Gly
Gln
Glu
Thr
465
Pro
Ala

Val

Ile

Lys
Ile
Ala
290
Tyr
Leu
Ile
Asp
Leu
370
Gly
Tyr
Lys
Lys
Arg
450
Ala
Arg
Gly

Thr

Pro
530

Leu
Ala
275
Gly
Ile
Val
Phe
Gly
355
Arg
Gln
Asp
Pro
Asp
435
Arg
Thr
Lys
Asp
Ser

515
Asp

Ser

Thr
260

Ser
Gly
Trp
Ile
Lys
340
Cys
Val
Asn
Val
Arg
420
Lys
Arg
Lys
Arg
Val
500

Leu

Thr

Ile
245
Thr
Gln
Ala
Ala
Thr
325
Gln
Ser
Lys
Gln
Leu
405
Arg
Met
Gly
Asp
Arg
485
Glu

Leu

Glu

230

Pro
Thr
Pro
Val
Pro
310
Leu
Pro
Cys
Phe
Leu
390
Asp
Lys
Ala
Lys
Thr
470
Glu
Glu

Leu

Val

Gln
Pro
Leu
His
295
Leu
Tyr
Phe
Arg
Ser
375
Tyr
Lys
Asn
Glu
Gly
455
Tyr
Phe
Asn

Cys

Gln
535

Thr
Ala
Ser
280
Thr
Ala
Cys
Met
Phe
360
Arg
Asn
Arg
Pro
Ala
440
His
Asp
Ala
Pro
Glu

520
Leu

Phe
Pro
265
Leu
Arg
Gly
Lys
Arg
345
Pro
Ser
Glu
Arg
Gln
425
Tyr
Asp
Ala
Thr
Gly
505

Leu

Val

160

Gly
250
Arg
Arg
Gly
Thr
Arg
330
Pro
Glu
Ala
Leu
Gly
410
Glu
Ser
Gly
Leu
Asn
490
Pro

Pro

Glu

235
Gln

Pro
Pro
Leu
Cys
315
Gly
Val
Glu
Asp
Asn
395
Arg
Gly
Glu
Leu
His
475
Phe
Leu
His

Ser

Gly
Pro
Glu
Asp
300
Gly
Arg
Gln
Glu
Ala
380
Leu
Asp
Leu
Ile
Tyr
460
Met
Ser
Glu

Pro

Gly
540

Thr
Thr
Ala
285
Phe
Val
Lys
Thr
Glu
365
Pro
Gly
Pro
Tyr
Gly
445
Gln
Gln
Leu
Met
Ala

525
Gly

Lys
Pro
270
Cys
Ala
Leu
Lys
Thr
350
Gly
Ala
Arg
Glu
Asn
430
Met
Gly
Ala
Leu
Val
510

Phe

Gly

Leu
255
Ala
Arg
Cys
Leu
Leu
335
Gln
Gly
Tyr
Arg
Met
415
Glu
Lys
Leu
Leu
Lys
495
Leu

Leu

Leu

240
Glu

Pro
Pro
Asp
Leu
320
Leu
Glu
Cys
Lys
Glu
400
Gly
Leu
Gly
Ser
Pro
480
Gln
Leu

Leu

Val
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Lys Pro Gly

545
Phe

Leu
Asp
Thr
Tyr
625
Phe
Gly
Met
Thr
Tyr
705
Ser
Gly
Ala
Gly
Pro
785
Leu
Arg

Gly

Lys

Ser
Glu
Thr
Leu
610
Tyr
Ala
Gly
Thr
Tle
690
Gln
Tle
Thr
Thr
Gly

770
Arg

Gly

Thr

Arg

Tle
Trp
Val
595
Tyr
Cys
Tyr
Ser
Gln
675
Ser
Gln
Leu
Asp
Tyr
755
Thr
Pro
Pro
Leu
Cys

835
Lys

Gly
Tyr
Val
580
Lys
Leu
Ala
Trp
Gly
660
Thr
Cys
Lys
His
Tyr
740
Phe
Lys
Pro
Glu
Asp
820

Gly

Lys

Ser
Asp
565
Ala
Gly
Gln
Arg
Gly
645
Gly
Thr
Arg
Pro
Ser
725
Ser
Cys
Leu
Thr
Ala
805
Phe

Val

Gln

Leu
550
Met
Tyr
Arg
Met
His
630
Gln
Gly
Ser
Ala
Asp
710
Gly
Leu
Gln
Glu
Pro
790
Cys
Ala

Leu

Arg

Lys

Ser

Ile

Phe

Ser

615

Ser

Gly

Gly

Ser

Ser

695

Gly

Val

Thr

Gln

Ile

775

Ala

Arg

Cys

Leu

Ser

Leu
Trp
Ser
Thr
600
Ser
Gly
Thr
Ser
Leu
680
Gln
Thr
Pro
Tle
Gly
760
Lys
Pro
Pro
Asp
Leu

840
Arg

Ser Cys Ala

Val
Ser
585
Tle
Leu
Tyr
Leu
Gly
665
Ser
Asp
Val
Ser
Ser
745
Asn
Ala
Thr
Ala
Tle
825
Ser

Arg

161

Arg
570
Gly
Ser
Lys
Gly
Val
650
Gly
Ala
Ile
Lys
Arg
730
Asn
Thr
Ala
Ile
Ala
810
Tyr

Leu

Asn

555
Gln

Gly
Arg
Ser
Thr
635
Thr
Gly
Ser
Ser
Leu
715
Phe
Leu
Leu
Ala
Ala
795
Gly
Tle

Val

Asp

Ala

Thr

Gly

Asp

Glu

620

His

Val

Gly

Leu

Asn

700

Leu

Ser

Glu

Pro

Thr

780

Ser

Gly

Trp

Ile

Glu

Ser
Pro
Thr
Asn
605
Asp
Trp
Ser
Ser
Gly
685
Tyr
Tle
Gly
Gln
Trp
765
Thr
Gln
Ala
Ala
Thr

845
Glu

Gly
Glu
Tyr
590
Ala
Thr
Gly
Ala
Asp
670
Asp
Leu
Tyr
Ser
Glu
750
Thr
Thr
Pro
Val
Pro
830

Leu

Leu

Phe
Lys
57h
Tyr
Lys
Ala
Val
Gly
655
Ile
Arg
Asn
Tyr
Gly
735
Asp
Phe
Pro
Leu
His
815
Leu

Tyr

Glu

Ala
560
Arg
Pro
Asn
Met
Leu
640
Gly
Gln
Val
Trp
Thr
720
Ser
Phe
Gly
Ala
Ser
800
Thr
Ala

Cys

Thr
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850
Arg Ala His
865
Ile

Pro Ala

Pro Pro Pro

Gly His
915
Thr

Pro

Gly
930
Val

Ser
Arg Gln
945

Pro Ser Ser
<210> 84
211> 2895
<212> DNA
213>
220>
223>
<400> 84
atgctgctge
ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga

cagcctttca

Arg Val

Ala

855
Thr Glu

870

Thr
885
His

Ser

Gly
900
Arg Val

Gln Val

Pro Lys

Pro

Arg

Gln

His

Pro

Gln Asn

Ser Gln

His Gln

920
Gln Gln
935

Pro His

950

Asn

NILF5)

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta

tgcgecetgt

tctgettttg
acaatctgga
tggcgatagce
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga

tcagaccacg

Glu Arg Gly

875
Ala Thr
890

Pro

Pro

Ala
905

Pro

Ser

Gln Lys

Lys Gly Pro

Ala Ala

955

Gly

tgtgagctge
cctggtectceg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg

162

860

Arg Lys Pro

Ser Gln His

His Pro
910

Pro

Arg

Pro
925
Leu

Arg

Pro Pro
940
Glu

Asn Ser

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce

Gln
880

Pro

His

Pro
895

Pro Pro

Ala Pro
Pro

Arg

Ser
960

Leu

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcctecate
gggggeetgg
tttagcatct
gcctacattt
atttctaggg
gatactgcca
ttcgettact
ggaggeggtt
tccgettete
tacctgaact
tccatectee
tctctcacaa
aatactctgc
acaacaccag
ctcagacctg
ttcgectgeg
tctctggtca
gaactggaaa
attccagcct
cacagatctc
cctcagaaaa
ctgcctagac
cctagcagca
<210> 85
211> 960
<212> PRT
213>
220>
223>

<400> 85

aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccgcet
ccgetttttt
tgaaacctgg
acgacatgtc
ctagtgggsg
ataacgccaa
tgtactactg
ggggceaggg
ccggaggesgs
tgggcgatag
ggtaccagca
actctggcegt
tctccaacct
cttggacctt
ctcctagacc
aagcctgtag
acatctacat
tcaccctgta
caagagccca
ccacacctca
aggccccatce
gacctcctge
ctagggtgca
actga 2895

NILF5

ENEAA) N

ctgcgagttg
aaatcaactc
gcgecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatggtt
attgattccce
gggatctcte
ctgggtcegg
cggaacatac
aaacaccctg
tgctaggcat
gactctcgte
agggagtgat
agtgacaatc
gaaacccgat
gccatctcga
ggaacaggag

tgggggegga
tccaactcct

acctgctget
ttgggcceect
ctgcaagcgg
cagagtggcce
gaatcccgece
tcatagacca
acctagcgga

gcctaaacct

agggtcaaat
tacaatgaac
cgcgatcegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ttattggtca
gacactgaag
aaactgtctt
cagacacctg
taccccgata
tacctccaga
tctggctacg
actgtctctg
attcagatga
tcctgteggg
ggaaccgtca
ttttctggat
gattttgcca
accaaactgg
gctcctacaa
ggcggagetg
ctggctggaa
aagaagcagc
accgaggaaa
acatctcaac
ccacctccag
acacaggtgc

cctcatggceg

tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catcactgct
tccagctegt
gtgccgette
aaaaacgcct
ccgtgaaggg
tgtcatccct
gaacacattg
ctggcgggsg
ctcagaccac
catcacagga
aactgctcat
ctggectectgg
cctacttttg
aaatcaaggc
tcgccageca
tgcataccag
catgtggcecgt
ggagcagacg
gaggcagaaa
accctccacc
gacacagagt
accagcaaaa

ccgctgagaa

cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
cctctgtgaa
ggaatctgga
tggetttget
ggagtgggte
acgctttaca
gaaatctgag
gggagtgcectce
aggctctgge
ctcttctetg
tattagcaat
ctactacacc
aaccgactac
tcagcagggc
ggccgcaaca
gcetetgtet
aggactggat
gctgetgetg
gaacgacgag
gcecccaccag
tccacctgga
gcagcaccag
aggccctcca

tagcctgtet

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

163

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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1
Ala

Leu
Asp
Pro
65

Trp
Pro
Pro
Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Thr

Ala

Ile
305

Phe
Val
Ser
50

Ser
Tyr
Asp
Glu
Glu
130
Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Tle
Ala

290
Tyr

Leu
Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Leu
Ala
275

Gly

Ile

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Thr
260
Ser

Gly

Trp

Tle
Ser
Ser
Leu
Tyr
85

Lys
Ala
Phe
Gly
Ser
165
Trp
Leu
Phe
Leu
Tle
245
Thr
Gln

Ala

Ala

Pro
Gln
Asn
Glu
70

Ala
Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Pro

Val

Pro
310

Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Pro
Leu
His

295
Leu

Val
Leu
40

Ala
Leu
Ser
Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Ala
Ser
280

Thr

Ala

Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu

Arg

Gly

164

10
Leu

Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Arg
Arg

Gly

Thr

Gln
Thr
Asn
Thr
75

Ser
Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Pro

Leu

Cys
315

Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140
Thr
Ile
Gln
Ser
Thr
220
Thr
Gly
Pro
Glu
Asp

300
Gly

Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Thr
Ala
285

Phe

Val

Gly
30

Tle
Arg
Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Cys

Ala

Leu

15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Ala
Arg

Cys

Leu

Gly
Gly
Ser
Lys
80

Asn
Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Pro

Asp

Leu
320
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Ser Leu Val

Tyr
Glu
Glu
Gln
385
Glu
Gly
Gln
Glu
Thr
465
Pro
Ala
Val
Tle
Lys
545
Phe
Leu
Asp

Thr

Tyr

Ile
Asp
Leu
370
Gly
Tyr
Lys
Lys
Arg
450
Ala
Arg
Gly
Thr
Pro
530
Pro
Ser
Glu
Thr
Leu

610
Tyr

Phe
Gly
355
Arg
Gln
Asp
Pro
Asp
435
Arg
Thr
Lys
Asp
Ser
515
Asp
Gly
Ile
Trp
Val
595

Tyr

Cys

Ile
Lys
340
Cys
Val
Asn
Val
Arg
420
Lys
Arg
Lys
Arg
Val
500
Leu
Thr
Gly
Tyr
Val
580
Lys

Leu

Ala

Thr
325
Gln
Ser
Lys
Gln
Leu
405
Arg
Met
Gly
Asp
Arg
485
Glu
Leu
Glu
Ser
Asp
565
Ala
Gly

Gln

Arg

Leu

Pro

Cys

Phe

Leu

390

Asp

Lys

Ala

Lys

Thr

470

Glu

Glu

Leu

Val

Leu

550

Met

Tyr

Arg

Met

His

Tyr
Phe
Arg
Ser
375
Tyr
Lys
Asn
Glu
Gly
455
Tyr
Phe
Asn
Cys
Gln
535
Lys
Ser
Ile
Phe
Ser

615

Ser

Cys
Met
Phe
360
Arg
Asn
Arg
Pro
Ala
440
His
Asp
Ala
Pro
Glu
520
Leu
Leu
Trp
Ser
Thr
600

Ser

Gly

Lys Arg Gly

Arg
345
Pro
Ser
Glu
Arg
Gln
425
Tyr
Asp
Ala
Thr
Gly
505
Leu
Val
Ser
Val
Ser
585
Tle
Leu

Tyr

165

330

Pro
Glu
Ala
Leu
Gly
410
Glu
Ser
Gly
Leu
Asn
490
Pro
Pro
Glu
Cys
Arg
570
Gly
Ser

Lys

Gly

Val
Glu
Asp
Asn
395
Arg
Gly
Glu
Leu
His
475
Phe
Leu
His
Ser
Ala
555
Gln
Gly
Arg

Ser

Thr

Arg
Gln
Glu
Ala
380
Leu
Asp
Leu
Tle
Tyr
460
Met
Ser
Glu
Pro
Gly
540
Ala
Thr
Gly
Asp
Glu

620
His

Lys
Thr
Glu
365
Pro
Gly
Pro
Tyr
Gly
445
Gln
Gln
Leu
Met
Ala
525
Gly
Ser
Pro
Thr
Asn
605

Asp

Trp

Lys
Thr
350
Gly
Ala
Arg
Glu
Asn
430
Met
Gly
Ala
Leu
Val
510
Phe
Gly
Gly
Glu
Tyr
590
Ala

Thr

Gly

Leu
335
Gln
Gly
Tyr
Arg
Met
415
Glu
Lys
Leu
Leu
Lys
495
Leu
Leu
Leu
Phe
Lys
575
Tyr
Lys

Ala

Val

Leu

Glu

Cys

Lys

Glu

400

Gly

Leu

Gly

Ser

Pro

480

Gln

Leu

Leu

Val

Ala

560

Arg

Pro

Asn

Met

Leu
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625

Phe Ala Tyr

Gly
Met
Thr
Tyr
705
Ser
Gly
Ala
Gly
Trp
785
Val
Leu
Met
Gln
Val
865
Thr
His
Val

Val

Gly
Thr
Tle
690
Gln
Tle
Thr
Thr
Gly
770
Thr
Ser
Asp
Val
Arg
850
Ala
Pro
Arg

Gln

His
930

Ser
Gln
675
Ser
Gln
Leu
Asp
Tyr
755
Thr
Thr
Lys
Tle
Phe
835
Ser
Thr
Gln
Ser
His

915
Gln

Trp
Gly
660
Thr
Cys
Lys
His
Tyr
740
Phe
Lys
Ser
Glu
Tyr
820
Val
Arg
Glu
Asn
Gln
900

Gln

Gln

Gly
645
Gly
Thr
Arg
Pro
Ser
725
Ser
Cys
Leu
Leu
Ser
805
Leu
Ala
Arg
Glu
Pro
885
Ala

Pro

Lys

630
Gln

Gly
Ser
Ala
Asp
710
Gly
Leu
Gln
Glu
Ser
790
Ser
Tle
Leu
Asn
Arg
870
Ala
Pro

Gln

Gly

Gly
Gly
Ser
Ser
695
Gly
Val
Thr
Gln
Tle
775
Ala
Val
Tle
Leu
Asp
855
Gly
Thr
Ser

Lys

Pro
935

Thr
Ser
Leu
680
Gln
Thr
Pro
Ile
Gly
760
Lys
Lys
Glu
Gly
Val
840
Glu
Arg
Ser
His
Arg

920

Pro

Leu
Gly
665
Ser
Asp
Val
Ser
Ser
745
Asn
Ala
Phe
Pro
Tle
825
Phe
Glu
Lys
Gln
Arg
905

Pro

Leu

166

Val
650
Gly
Ala
Ile
Lys
Arg
730
Asn
Thr
Ala
Lys
Val
810
Cys
Tyr
Leu
Pro
His
890
Pro

Pro

Pro

635
Thr

Gly
Ser
Ser
Leu
715
Phe
Leu
Leu
Ala
Cys
795
Ser
Gly
Tle
Glu
His
875
Pro
Pro

Ala

Arg

Val
Gly
Leu
Asn
700
Leu
Ser
Glu
Pro
Val
780
Thr
Cys
Gly
Thr
Thr
860
Gln
Pro
Pro

Pro

Pro
940

Ser
Ser
Gly
685
Tyr
Tle
Gly
Gln
Trp
765
Tle
Ala
Pro
Gly
Lys
845
Arg
Tle
Pro
Pro
Ser

925
Arg

Ala
Asp
670
Asp
Leu
Tyr
Ser
Glu
750
Thr
Thr
Gly
Glu
Ser
830
Arg
Ala
Pro
Pro
Gly
910

Gly

Val

Gly
655
Ile
Arg
Asn
Tyr
Gly
735
Asp
Phe
His
Asn
Lys
815
Leu
Lys
His
Ala
Pro
895
His
Thr

Gln

640
Gly

Gln
Val
Trp
Thr
720
Ser
Phe
Gly
Lys
Lys
800
Gly
Leu
Lys
Arg
Ser
880
Gly
Arg

Gln

Pro
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Lys Pro Pro His Gly Ala Ala Glu Asn Ser Leu Ser Pro Ser Ser Asn
950

945

210>
211>
212>
213>
220>
223>
<400> 86

atgctgctge

86
2883
DNA

ataccacagg
agcttgacgt
ataagacaat
tggtataatg
aaaaatcaat
tgtgcacggg
atggtcaccg
tccetttetg
tggagctacc
gctgeccagea
gattttacat
cagtcctatt
actacaccgg
ctccgacctg
tttgettgeg
tccetggtga
cagcctttca
cctgaggagg
cctgcatata
gaatatgatg
cgtaaaaatc
tattccgaaa
caaggccttt
ccacgcaaga
gaagagaatc
ctgcctecate
gggggeetgg
tttagcatct
gcctacattt

NILF5

ENE )N

tggtcactag
tgcagttgca
gtgcgattag
ctcccageceg
actacgcagt
tcagtctgca
aggtaactgg
tatctagtgg
ccteggtggg
tgaattggta
gcttgecagte
tgaccatcag
ctattcctca
cacccaggcc
aagcctgtag
acatttatat
tcacactgta
tgcgeecetgt
aggageeces
aacaagggca
tactcgataa
cacaagaggg
tcggcatgaa
caactgccac
gaagagaatt
ctggaccget
ccgetttttt
tgaaacctgg

acgacatgtc

ctagtgggsg

tctgettttg
acaatctgga
tggcgatage
aggtttggaa
ttccgtaaag
gctcaactct
tgaccttgag
cggtggtggt
agatcgagta
tcaacagaga
aggagttccg
tagtcttcag
aactttcgga
acctacacct
acctgctget
atgggcacct
ttgtaagcga
tcagaccacg
ctgcgagttg
aaatcaactc
gegecgagga
gttatataac
gggtgagaga
taaggatacg
cgcaacaaac
cgagatggtt
attgattccce
gggatctcte

ctgggtcegg
cggaacatac

955

tgtgagctge
cctggtecteg
gtcagtagca
tggectggggce
tcacggatta
gtaacgccag
gacgcattcg
tctgatatac
accattacgt
cctggtaaag
tccagattca
gctgaagatt
cagggaacca
gcaccgacca
ggcggtgceag
ttggcaggaa
gggaggaaaa
caggaggagg
agggtcaaat
tacaatgaac
cgcgatccegg
gagttacaaa
cgacgaggca
tatgatgcac
ttctetetge
ttattggtca
gacactgaag
aaactgtctt
cagacacctg

taccccgata

167

cacaccctgce
tcaaaccttce
acagtgcagc
gcacgtacta
ctataaatcc
aagataccgc
atatatgggg
aaatgacgca
gcagagcttce
cgccaaatct
geggtaggsg
ttgcaacata
aattggaaat
ttgcttcaca
tccataccag
cctgeggggt
agttgttata
acggatgctce
tttctcgatce
ttaacttagg
aaatgggtgg
aagacaaaat
aaggacatga
ttcatatgca
tgaaacaagc
catcactgct
tccagctegt
gtgccgette
aaaaacgcct

ccgtgaaggg

960

atttttgett
ccagaccctt
atggaactgg
tcgatccaaa
ggacacatca
tgtctactat
ccaaggaacg
atccccectet
tcagacgatc
tcttatatac
gtctgggacc
ttactgccaa
aaagcttact
accactcagt
aggactcgat
attgcttett
catttttaag
ttgtcgette
cgcggatgeg
acgacgggaa
caaaccacgg
ggccgaagcea
cggtctctat
agccttacca
cggagatgtc
cctctgtgaa
ggaatctgga
tggetttget
ggagtgggte
acgctttaca

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
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atttctaggg
gatactgcca
ttcgettact
ggaggeggtt
tccgettete
tacctgaact
tccatectee
tctctcacaa
aatactctgc
attacacaca
gtgtccaaag
ctgatcatcg
ttctacatca
agagcccaca
acacctcaga
gccecccatcete
ccteetgete
agggtgcagce
tga 2883

<210> 87

211> 45

<212> DNA
213>
220>
223>
220>
221>
222>
223>

<400> 87

ataacgccaa
tgtactactg
ggggceaggg
ccggaggesgs
tgggcgatag
ggtaccagca
actctggcegt
tcteccaacct
cttggacctt
agtggacaac
aaagcagcgt
gcatctgtgg
ccaagcggaa
gagtggccac
atcccgccac
atagacctcc
ctagcggaac

ctaaacctcc

N5
ENE )N
EENAESESES

@ ..
XL R ] RE A AFAE

(45)

aaacaccctg
tgctaggcat
gactctcgte
agggagtgat
agtgacaatc
gaaacccgat
gccatctcga
ggaacaggag
tgggggegga
aagcctgagce
ggaacccgtg
cggcggaage
gaagcagegg
cgaggaaaga
atctcaacac
accacctggce
acaggtgcac

tcatggcgcce

tacctccaga
tctggctacg
actgtctctg
attcagatga
tcctgteggg
ggaaccgtca
ttttctggat
gattttgcca
accaaactgg
gccaagttca
tcttgccececg
ctgctgatgg
agcagacgga
ggcagaaagc
ccteccaccte
catagagtgc
cagcaaaaag

gctgagaata

tgtcatccct
gaacacattg
ctggcgggsg
ctcagaccac
catcacagga
aactgctcat
ctggectectgg
cctacttttg
aaatcaaggc
agtgcaccgce
agaaaggcct
tttttgtgge
acgacgagga
cccaccagat
cacctggaca
agcaccagcce
gcectcecact

gcetgtetee

88S8ESEESE gSLLSLLSBE SLLSLLSLRS 88SLLSLLsg gsggs 45

<210> 88
211> 45
<212> DNA
<213>
<220>

NILF5

223> A M EAK

<220>
221>

EENAESESES

168

gaaatctgag
gggagtgcectce
aggctctgge
ctcttctetg
tattagcaat
ctactacacc
aaccgactac
tcagcagggce
ggeegeegtg
cggcaacaag
ggacatctac
cctgetggtg
actggaaaca
tccagccagce
cagatctcag
tcagaaaaga
gcctagacct

tagcagcaac

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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<222> (4) .. (45)

<223> XL TR n] e AN ATAE
<400> 88

SggSgEgsges ggsgesgesy gsggsggsgg sggsgesges ggsge 45
<210> 89

<211> 60

<212> DNA

213> NLF%)

<220>

<223> & Rt AR

<220>

221> MR IHZEMIRHIE
<222> (5) .. (60)

<223> XL TR n] e AN ATAE
<400> 89

gggSgeesgy gsgegsgegs ggesggesgeg gsgegsgegs gggsgggsgg gsggesgges 60
<210> 90

<211> 60

<212> DNA

213> NI

<220>

<223> G Rt AR

<220>

221> AR IHZEMIRHIE
<222> (5) .. (60)

<223> IXEERZTFIL n] e AN ATAE
<400> 90

SggEsgEesg ggSLLesSLLee SgLESLLES ggsgeesges sgegsgeggsy ggsgggsgge 60
<210> 91

211> 75

<212> DNA

213> NI

<220>

<223> G Rt AR

<220>

221> WMARIHZEMIRHIE
<222> (6) .. (75)

<223> IXELRZTFIL n] e AN ATAE
<400> 91

169
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8888S8888S g8LLSLLLES 8LLLSLLLLS BLLLSLLLLS 88LLSLLLLs 888gsggggs 60

g888858888S
<210> 92

211> 1704
<212> DNA
213>
220>
223>
<400> 92

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gccaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
agatctgccg
ctggggagaa
ggcggeaage
aagatggccg
cacgatggac

atgcaggccce
<210> 93

ggggs 15

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagceag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
acgctcccecge
gagaagagta
ccagacggaa
aggcctacag
tgtatcaggg

tgcctceccaag

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctctg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
ctacaagcag
cgacgtgctg
gaatcctcaa
cgagatcgga
cctgagcaca
ataa 1704

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagcea
ggccagaatc
gataagcgga
gagggcctgt
atgaagggcg
gccaccaagg

170

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeecetgg
tgtcectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacagagt
agctgtacaa
gaggcagaga
ataatgagct
agcgcagaag

atacctatga

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagce
gcagcctaaa
gaagttctct
cgagctgaac
tcctgagatg
gcagaaagac
aggcaagggce
tgceccetgeac

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
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<211> 1830
<212> DNA

213> NLR5

<220>

223> A MK

<400> 93

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gccaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
aagctgctgt
gatggctget
ttctctagat
ctgaacctgg
gagatgggeg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 94

211> 1830

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagceag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
acatcttcaa
cctgcagatt
ctgccgacge
ggagaagaga
gcaagcccag
tggcecgaggce
atggactgta

aggccctgece

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
gcagccctte
ccccgaggaa
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagcea
atgcggccceg
gaagaaggceg
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

171

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeectgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacaagceg
tgcagaccac
gctgegaget
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagc
gcagcctaaa
gggcagaaag
acaagaggaa
gagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcc

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
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<212> DNA

213> NLR5

<220>

223> A M EAK

<400> 94

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggggcagaa
acacaagagg
ctgaagcgga
agagtggcca
aatcccgcca
catagaccac
cctagcggaa
cctaaacctc
ttctctagat
ctgaacctgg
gagatgggceg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 95

211> 1830
<212> DNA

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agaagctgct
aagatggctg
agaagcagcg
ccgaggaaag
catctcaaca
cacctccagg
cacaggtgca
ctcatggcgce
ctgccgacge
ggagaagaga
gcaagcccag
tggcegagge
atggactgta

aggccctgee

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
gtacatcttc
ctcctgcaga
gagcagacgg
aggcagaaag
ccctecaccet
acacagagtg
ccagcaaaaa
cgctgagaat
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
aagcagccct
ttccecgagg
aacgacgagg
ccccaccaga
ccacctggac
cagcaccagc
ggccctecac
agcctgtcte
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

172

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeectgg
tgtceetgee
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
tcatgcggcece
aagaagaagg
aactggaaac
ttccagceccte
acagatctca
ctcagaaaag
tgcctagacce
ctagcagcaa
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggce
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
cgtgcagacc
cggetgegag
aagagcccac
cacacctcag
ggccccatet
acctcctgca
tagggtgcag
cagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcce

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
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213> NLR5

<220>

223> A M AK

<400> 95

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta
gctggeggag
cctctggetg
cggaagaagc
gcecaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
agcagactgc
aagcactacc
ttctctagat
ctgaacctgg
gagatgggceg
aaagacaaga
aagggccacg
ctgcacatgc
<210> 96

211> 1695
<212> DNA

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag
ctgtgcatac
gaacatgtgg
agcggagceag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca
gcgecgetga
tgcacagcga
agccttacge
ctgccgacge
ggagaagaga
gcaagcccag
tggcegaggce
atggactgta

aggccctgee

213> NLR5

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegea
ccagcctcectg
cagaggactg
cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct
gaatagcctg
ctacatgaac
tcctectegg
tccegectac
agagtacgac
acggaagaat
ctacagcgag
tcagggcctg

tccaagataa

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac
gatttcgcecet
ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta
tctcctagcea
atgaccccta
gactttgcceg
aagcagggcce
gtgctggata
cctcaagagg
atcggaatga
agcacagcca
1830

173

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggcaa
geggeectgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg
gcgacatcta
tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaacgtgeg
gacggccecegg
cctatcggag
agaatcagct
agcggagagg
gcctgtataa
agggcgageg
ccaaggatac

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
acctccaact
tagacctgct
catttgggcce
gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagce
gcagcctaaa
gagcaagaga
acctaccaga
cagagtgaag
gtacaacgag
cagagatcct
tgagctgcag
cagaagaggc

ctatgatgcc

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
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<220>

223> A MK

<400> 96

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
gacaacgaaa
cctetgttee
gcttgttact
cagcggagcea
gaaagaggca
caacaccctc
ccaggacaca
gtgcaccagc
ggcgeegetg
gacgctccceg
agagaagagt
cccagacgga
gaggcctaca
ctgtatcagg
ctgccteccaa
210> 97

211> 1677
<212> DNA
213>
220>
223>

<400> 97

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
aatcaaacgg
ccggaccaag
cacttctggt
gacggaacga
gaaagcccca
cacctccacc
gagtgcagca
aaaaaggccce
agaatagcct
cctacaagca
acgacgtgcet
agaatcctca
gcgagatcgg
gcctgagceac
gataa 1695

NILF5

ENE )N

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
gacgattatt
caaaccgttce
taccgttget
cgaggaactg
ccagattcca
tggacacaga
ccagcctcag
tccactgect
gtctcctage
gggccagaat
ggataagcgg
agagggcctg
aatgaagggc

agccaccaag

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
attgaggtca
cacgtcaaag
tgggtgettg
tttatcattt
gaaacaagag
gcctcecacac
tctcaggcecce
aaaagacctc
agacctaggg
agcaacagag
cagctgtaca
agaggcagag
tataatgagc
gagcgcagaa

gatacctatg

174

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeecetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
tgtacccacc
gcaagcatct
ttgtcgtegg
tttgggtgaa
cccacagagt
ctcagaatcc
catctcatag
ctgcacctag
tgcagcctaa
tgaagttctc
acgagctgaa
atcctgagat
tgcagaaaga
gaggcaaggg
atgccctgcea

ctttctgetg
gggcgataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggce
caaggacaac
cgccatctac
gggccaggsgc
accttacctc
gtgcccegtcea
cggggteett
gcggaagaag
ggccaccgag
cgccacatct
accaccacct
cggaacacag
acctcctcat
tagatctgcce
cctggggaga

gggcggcaag
caagatggcc

ccacgatgga

catgcaggcce

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
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atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctceca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
cagggccaga
ctggataagc
caagagggcc
ggaatgaagg
acagccacca
<210> 98

211> 1803
<212> DNA
213>
220>
223>
<400> 98

atgcttctge
atccctcagg
agcctgacct

atcagacaga

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacag
atcagctgta
ggagaggcag
tgtataatga
gcgagcegeag
aggataccta

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag

gccctagceag

cctgetgetg
gcagtctggce
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactgce
agcccacaga
acctcagaat
cccatctcat
tcctgecacct
ggtgcagcect
agtgaagttc
caacgagctg
agatcctgag
gctgcagaaa
aagaggcaag

tgatgcccectg

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa

tgcgagetge
cctggectceg
gtgtccagca
tggectgggcece
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
tctagatctg
aacctgggga
atgggceggca
gacaagatgg
ggccacgatg

cacatgcagg

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee

175

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgcececge
ccgacgctcece
gaagagaaga
agcccagacg
ccgaggcecta
gactgtatca

ccctgectee

cccaccctge
tgaagcctag
atagcgccge

ggacctacta

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcce
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccacctceca
cagagtgcag
gcaaaaaggc
tgagaatagc
cgcctacaag
gtacgacgtg
gaagaatcct
cagcgagatc

gggcctgage

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

aagataa 1677

ctttctgetg
ccagaccctg
ctggaactgg

ccggtccaag

60

120
180
240
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tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
ttcatgcgge
gaagaagaag
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803
<210> 99
211> 1803
<212> DNA
213>
220>
223>
<400> 99
atgcttctge
atccctcagg
agcctgacct
atcagacaga

tggtacaacg

actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacaa
ccgtgcagac
gcggetgega
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag

actacgccgt

gtccgtgaag
gctgaacagce
cgacctggaa
aggcggcegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
agcccacaga
acctcagaat
cccatctcat
tcctgecacct
ggtgcagcect
gcggggcaga
cacacaagag
gctgagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

cctgetgetg
gcagtctggce
cggcgatage
aggcctggaa
gtccgtgaag

tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
aagaagctgc
gaagatggct
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee
tcceggatcea

176

ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgcececge
tgtacatctt
gctcctgeag
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccctge
tgaagcctag
atagcgccge
ggacctacta

ccatcaaccce

cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccaccteca
cagagtgcag
gcaaaaaggc
tgagaatagc
caagcagccce
attccccgag
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag

cgacaccagc

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

60

120
180
240
300
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aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
ttcaagcagc
agattcccceg
cggaacgacg
aagccccace
cctccacctg
gtgcagcacc
aaaggccctce
aatagcctgt
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803
<210> 100
211> 1803
<212> DNA
213>
220>
223>
<400> 100
atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg

aagaaccagt

tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
ccttcatgeg
aggaagaaga
aggaactgga
agattccagc
gacacagatc
agcctcagaa
cactgcctag
ctcctagcag
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5)

ENEAA) N

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt

tctcectgea

gctgaacagc
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecce
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
gcecegtgeag
aggecggcetgce
aacaagagcc
ctccacacct
tcaggcccca
aagacctcct
acctagggtg
caacagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag

gctgaacagc

gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcecte
getgetggeg
gceectetgg
aagcggggcea
accacacaag
gagctgaagc
cacagagtgg
cagaatcccg
tctcatagac
gcacctagceg
cagcctaaac
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
cctggecteg
gtgtccagca
tggectgggcece
tccecggatca

gtgaccccceg

177

aggataccgc
acatctgggg
agatgacaca
gtcgggccag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
gaaagaagct
aggaagatgg
ggaagaagca
ccaccgagga
ccacatctca
caccacctcece
gaacacaggt
ctcctcatgg
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc

aggataccgc

cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cagccagcct
taccagagga
tggcgtgetg
gctgtacatce
ctgctectge
gcggagceaga
aagaggcaga
acaccctcca
aggacacaga
gcaccagcaa
cgccgetgag
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc

cgtgtactac

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

60

120
180
240
300
360
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tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
aacatgaccc
cgggactttg
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 1803

<210> 101

211> 1356
<212> DNA
213>
220>
223>
<400> 101

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat

gaacaggaag

ggcggaggcea

aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc
ctagacctag
gcagcaacgt
ctagacggcc
ccgectatceg
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac

ccaagctgga

cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactgce
agcccacaga
acctcagaat
cccatctcat
tcctgcecacct
ggtgcagcect
gcggagcaag
cggacctacc
gagcagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt

aatcaccggc

gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac
aaacctccte
agaagcagac
agaaagcact
aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca

agcacaagcg

178

acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca
atggcgcececge
tgctgcacag
accagcctta
gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece

gcagcggeaa

ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcce
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccacctceca
cagagtgcag
gcaaaaaggc
tgagaatagc
cgactacatg
cgctecteet
cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc

gcctggatet

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

60

120
180
240
300
360
420
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ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgcca
accagcgtga
gacaacgaaa
cctetgttee
gcttgttact
cagcggagcea
gaaagaggca
caacaccctc
ccaggacaca
gtgcaccagc
ggcgeegetg
<210> 102

211> 1365
<212> DNA

213>
220>
223>
<400> 102

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
cctgetecta

getggeggag

gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
aatcaaacgg
ccggaccaag
cacttctggt
gacggaacga
gaaagcccca
cacctccacc
gagtgcagca
aaaaaggccce

agaatagcct

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
caatcgccag

ctgtgcatac

cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
gacgattatt
caaaccgttce
taccgttget
cgaggaactg
ccagattcca
tggacacaga
ccagcctcag
tccactgect

gtctcctage

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegcea
ccagcctctg

cagaggactg

ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
attgaggtca
cacgtcaaag
tgggtgettg
tttatcattt
gaaacaagag
gcctcecacac
tctcaggcecce
aaaagacctc
agacctaggg
agcaac 1356

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
acaacaacac
tctctcagac

gatttcgcecet

179

geggeectgg
tgtceetgee
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
tgtacccacc
gcaagcatct
ttgtcgtegg
tttgggtgaa
cccacagagt
ctcagaatcc
catctcatag
ctgcacctag

tgcagcctaa

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeecetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
cagctcctag
ctgaagcctg

gcgacatcta

actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
accttacctc
gtgcccegtcea
cggggteett
gcggaagaag
ggccaccgag
cgccacatct
accaccacct
cggaacacag

acctcctcat

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggcceagggce
acctccaact
tagacctgct
catttgggcece

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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cctectggetg
cggaagaagc
gcecaccgagg
gccacatcte
ccaccacctc
ggaacacagg
cctcctecatg
<210> 103

211> 1353
<212> DNA

213>
220>
223>
<400> 103

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
agcgccaagt
gtgtcttgee
agcctgcectga
cggagcagac
agaggcagaa
caccctccac
ggacacagag
caccagcaaa
gccgetgaga
<210> 104

211> 1329

gaacatgtgg
agcggagcag
aaagaggcag
aacaccctcc
caggacacag
tgcaccagca

gcgecgetga

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagagce
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
tcaagtgcac
ccgagaaagg
tggtttttgt
ggaacgacga
agccccacca
ctccacctgg
tgcagcacca
aaggccctcece

atagcctgtce

cgtgectgetg
acggaacgac
aaagccccac
acctccacct
agtgcagcac
aaaaggccct

gaatagcctg

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
cgcecggeaac
cctggacatce
ggccecetgetg
ggaactggaa
gattccagcce
acacagatct
gcctcagaaa
actgcctaga

tcctagcagce

ctgtctectgg
gaggaactgg
cagattccag
ggacacagat
cagcctcaga
ccactgccta

tctcctagceca

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
gtgattacac
aaggtgtcca
tacctgatca
gtgttctaca
acaagagccce
tccacaccte
caggccccat
agacctcctg
cctagggtgce
aac 1353

180

tcatcaccct
aaacaagagc
cctccacacc
ctcaggcccce
aaagacctcc
gacctagggt
gcaac 1365

cccaccecege
gcgceccagect
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggcaa
geggeectgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
acaagtggac
aagaaagcag
tcggcatctg
tcaccaagcg
acagagtggc
agaatcccgce
ctcatagacc
cacctagcgg

agcctaaacc

gtactgcaag
ccacagagtg
tcagaatccc
atctcataga
tgcacctagc

gcagcctaaa

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggccaggsgc
aacaagcctg
cgtggaaccce
tggcggegga
gaagaagcag
caccgaggaa
cacatctcaa
accacctcca
aacacaggtg

tcctcatgge

1020
1080
1140
1200
1260
1320

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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<212> DNA

213> NLR5

<220>

223> A M EAK

<400> 104
atgcttctge
atccctcagg
agcctgacct
atcagacaga
tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gccattgagg
attcacgtca
ttctgggtge
gcttttatca
ctggaaacaa
ccagcctcca
agatctcagg
cagaaaagac

cctagaccta

tcgtgacaag
tgcagctgca
gtgccatcag
gccctagceag
actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
tcatgtaccc
aaggcaagca
ttgttgtegt
ttttttgggt
gagcccacag
cacctcagaa
ccccatctcea

ctcctgecacce

gggtgcagcece

agcagcaac 1329

210>
211>
212>
213>
220>
223>
<400> 105
atgcttctge

105
1338
DNA

atccctcagg
agcctgacct

atcagacaga

NILF5

ENE )N

tcgtgacaag
tgcagctgca
gtgccatcag

gccctagceag

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa
gtccgtgaag
gctgaacagce
cgacctggaa
aggcggegga
agacagagtg
tcagcagcgg
cggegtgecce
ttccetgeag
gaccttcggce
accaccttac
tctgtgeccecg
cggeggggte
gaagcggaag
agtggccacc
tccegecaca
tagaccacca
tagcggaaca

taaacctcct

cctgetgetg
gcagtctgge
cggcgatage
aggcctggaa

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee
tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
ctcgacaacg
tcacctctgt
cttgettgtt
aagcagcgga
gaggaaagag
tctcaacacc
cctccaggac
caggtgcacc

catggcgcecg

tgcgagetge
cctggectceg
gtgtccagca
tggetgggcee

181

cccaccctge
tgaagcctag
atagcgccge
ggacctacta
ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggccag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
aaaaatcaaa
tcceeggacce
actcacttct
gcagacggaa
gcagaaagcce
ctccacctece
acagagtgca
agcaaaaagg

ctgagaatag

cccaccctge
tgaagcctag
atagcgccge

ggacctacta

ctttctgetg
ccagaccctg
ctggaactgg
ccggtccaag
cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cgggacgatt
aagcaaaccg
ggttaccgtt
cgacgaggaa
ccaccagatt
acctggacac
gcaccagcct
ccctccactg

cctgtcteet

ctttctgetg
ccagaccctg
ctggaactgg

ccggtccaag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

120
180
240
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tggtacaacg
aagaaccagt
tgcgccagag
atggtcaccg
tccctgageg
tggtcctacc
gcecgecaget
gacttcaccc
cagagctaca
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce
cctccactge
ctgtctccta
<210> 106

211> 1359
<212> DNA

213>
220>
223>
<400> 106

atggttttat
attcccgaca
tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt

actacgccgt
tctcectgea
aagtgaccgg
tgtctagegg
ccagegtggg
tgaactggta
cactgcagag
tgacaatcag
gcatccccca
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc

ctagacctag

gtccgtgaag
gctgaacagce
cgacctggaa
aggcggcegga
agacagagtg
tcagcagcgg
cggegtgecece
ttccetgeag
gaccttcggce
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
agcccacaga
acctcagaat
cccatctcat
tcctgecacct

ggtgcagcect

gcagcaac 1338

NILF5

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg

ttgccaccta

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag

tccecggatca
gtgaccccceg
gatgcctteg
agcgacatcc
accatcacct
cctggcaagg
agcagatttt
gccgaggact
caggggacca
actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac
agcggaacac

aaacctccte

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgtecg
agcaattacc
tacacctcca
gactactctc

cagggcaata

182

ccatcaaccc
aggataccgc
acatctgggg
agatgacaca
gtcgggcecag
cccccaacct
ccggcagagg
tcgccaccta
agctggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca
aggtgcacca

atggcgcececge

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatctce

ctctgecttg

cgacaccagc
cgtgtactac
ccagggcaca
gagccccage
ccagaccatc
gctgatctat
cagcggceacc
ctactgccag
caaagcggcc
cagccagcct
taccagagga
tggegtgetg
cagacggaac
cagaaagccc
tccaccteca
cagagtgcag
gcaaaaaggc

tgagaatagc

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa

gacctttggg

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
300
360
420
480
540
600
660
720
780
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ggcggaacca
ctcgacaacg
tcacctctgt
cttgettgtt
aagcagcgga
gaggaaagag
tctcaacacc
cctccaggac
caggtgcacc
catggcgceceg
<210> 107

211> 1368
<212> DNA

213>
220>
223>
<400> 107

atggttttat
attcccgaca
tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
actcctgcete
gctgetggeg
gceectetgg
aagcggaaga
gtggccaccg
cccgcecacat
agaccaccac

agcggaacac

aactggaaat
aaaaatcaaa
tcceeggacce
actcacttct
gcagacggaa
gcagaaagcce
ctccacctece
acagagtgca
agcaaaaagg

ctgagaatag

NILF5

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta
aactggaaat
ctacaatcgc
gagctgtgca
ctggaacatg
agcagcggag
aggaaagagg
ctcaacaccc
ctccaggaca

aggtgcacca

caaggcggcece
cgggacgatt
aagcaaaccg
ggttaccgtt
cgacgaggaa
ccaccagatt
acctggacac
gcaccagcct
ccctccactg

cctgtcteet

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caaggcggcec
cagccagcct
taccagagga
tggcgtgetg
cagacggaac
cagaaagccc
tccaccteca
cagagtgcag

gcaaaaaggc

gccattgagg
attcacgtca
ttctgggtge
gcttttatca
ctggaaacaa
ccagcctcca
agatctcagg
cagaaaagac

cctagaccta

tcatgtaccc
aaggcaagca
ttgttgtegt
ttttttgggt
gagcccacag
cacctcagaa
ccccatctcea

ctcctgecacce

gggtgcagcece

agcagcaac 1359

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgtceceg
agcaattacc
tacacctcca
gactactctc
cagggcaata
gcaacaacaa
ctgtctctca
ctggatttcg
ctgcetgtcte
gacgaggaac
caccagattc
cctggacaca
caccagcctce

cctccactge

183

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatctce
ctctgecttg
caccagctcce
gacctgaagc
cctgcgacat
tggtcatcac
tggaaacaag
cagcctccac
gatctcaggc
agaaaagacc

ctagacctag

accaccttac
tctgtgeeceg
cggeggggte
gaagcggaag
agtggccacc
tccegecaca
tagaccacca
tagcggaaca

taaacctcct

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa
gacctttggg
tagacctcca
ctgtagacct
ctacatttgg
cctgtactge
agcccacaga
acctcagaat
cccatctcat
tcctgcacct

ggtgcagcect

840
900
960
1020
1080
1140
1200
1260
1320

60
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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aaacctcctc atggcecgecge tgagaatage ctgtctccta gecagcaac 1368

210>
211>
212>
213>
220>
223>
<400> 108
atggttttat

attcccgaca

108
1356
DNA

tctctcaaac
gtccggcaga
acatactacc
accctgtacc
aggcattctg
ctcgtcactg
agtgatattc
acaatctcct
cccgatggaa
tctcgatttt
caggaggatt
ggcggaacca
ctgagcgcca
ccegtgtett
ggaagcctge
cagcggagcea
gaaagaggca
caacaccctc
ccaggacaca
gtgcaccagc
ggcgeegetg
<210> 109

211> 2064
<212> DNA

213>
220>
223>

<400> 109

NILF5)

ENE )N

tggtcacatc
ctgaagtcca
tgtcttgtge
cacctgaaaa
ccgataccgt
tccagatgtc
gctacggaac
tctctgetgg
agatgactca
gtcgggceatce
ccgtcaaact
ctggatctgg
ttgccaccta
aactggaaat
agttcaagtg
gceccgagaa
tgatggtttt
gacggaacga
gaaagcccca
cacctccacc
gagtgcagca
aaaaaggccce

agaatagcct

NILF5

ENEAA) N

actgctccte
gctcgtggaa
cgcttetgge
acgcctggag
gaagggacgc
atccctgaaa
acattgggga
cgggggagsgc
gaccacctct
acaggatatt
gctcatctac
ctctggaacc
cttttgtcag
caaggcggcec
caccgceegge
aggcctggac
tgtggccecetg
cgaggaactg
ccagattcca
tggacacaga
ccagcctcag
tccactgect

gtctcctage

tgtgaactgc
tctggagggg
tttgetttta
tgggtcgect
tttacaattt
tctgaggata
gtgctctteg
tctggeggag
tctctgteceg
agcaattacc
tacacctcca
gactactctc
cagggcaata
gccgtgatta
aacaaggtgt
atctacctga
ctggtgttcet
gaaacaagag
gcctcecacac
tctcaggcecce
aaaagacctc
agacctaggg
agcaac 1356

ctcatcccge
gcctggtgaa
gcatctacga
acatttctag
ctagggataa
ctgccatgta
cttactgggg
geggtteegg
cttctctggg
tgaactggta
tcectecacte
tcacaatcte
ctctgecttg
cacacaagtg
ccaaagaaag
tcatcggcat
acatcaccaa
cccacagagt
ctcagaatcc
catctcatag
ctgcacctag

tgcagcctaa

ttttttattg
acctggggga
catgtcctgg
tgggggegga
cgccaaaaac
ctactgtgct
ccaggggact
aggcggages
cgatagagtg
ccagcagaaa
tggcgtgeca
caacctggaa
gacctttggg
gacaacaagc
cagcgtggaa
ctgtggeggce
gcggaagaag
ggccaccgag
cgccacatct
accaccacct
cggaacacag

acctcctcat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

atgctgcetge tggtcacatce tctgetgetg tgegaactge cccatcetge ctttetgetg 60

184
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atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggcgectetg
cactgggtca
aacggcgaca
agcagctcta
tactgcgcca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgetecta
tacacactgc
gtgaagggcet
aacaactaca
aagctgacag
cacgaggccce
gaccctaaag
tcaaacggga
ggaccaagca
cttctggtta
cggaacgacg
aagccccace
cctccacctg
gtgcagcacc
aaaggccctce
aatagcctgt
<210> 110

211> 2073
<212> DNA

tcgtgctgac
cctgtagagce
gceccaagcece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag
agcagaccce
cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc
tgcacaacca
cggccecgecat
cgattattca
aaccgttctg
ccgttgettt
aggaactgga
agattccagc
gacacagatc
agcctcagaa
cactgcctag

ctcctagcag

213> NLR5

<220>

acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcc
tggacaggga
ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcece
tcctgtgetg
cagatggcag
ctacacccag
tgaggtcatg
cgtcaaaggc
ggtgettgtt
tatcattttt
aacaagagcc
ctccacacct
tcaggcccca
aagacctcct
acctagggtg
caac 2064

gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga
aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcce
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg
aaaagcctgt
tacccaccac
aagcatctgt
gtcgteggeg
tgggtgaagce
cacagagtgg
cagaatcccg
tctcatagac
gcacctagceg

cagcctaaac

185

ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctee
geggttctgg
gcgcecgaact
ccttcacaag
tcggagccat
ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttcectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttcteetg
ctctgagccce
cttacctcga
gccecegtceace
gggtcettge
ggaagaagca
ccaccgagga
ccacatctca
caccacctcece
gaacacaggt

ctcctcatgg

tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg
ctatcccgge
cgccgacaag
cgccgattac
gtggggagce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg
cggcaagaag
caacgaaaaa
tctgttcecce
ttgttactca
gcggagceaga
aagaggcaga
acaccctcca
aggacacaga
gcaccagcaa

cgccgetgag

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
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223> A M EAK

<400> 110

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggcgectetg
cactgggtca
aacggcgaca
agcagctcta
tactgcgcca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgetecta
tacacactgc
gtgaagggcet
aacaactaca
aagctgacag
cacgaggccce
gaccctaaag
atcgccagcce
gtgcatacca
acatgtggceg
cggagcagac
agaggcagaa
caccctccac
ggacacagag
caccagcaaa
gcecgetgaga
210> 111

211> 2403

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagcece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag
agcagaccce
cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc
tgcacaacca
cggccgeaac
agcctctgte
gaggactgga
tgctgetget
ggaacgacga
agccccacca
ctccacctgg
tgcagcacca
aaggccctcece

atagcctgtce

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcc
tggacaggga
ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcece
tcctgtgetg
cagatggcag
ctacacccag
aacaacacca
tctcagacct
tttcgeetge
gtctectggte
ggaactggaa
gattccagcce
acacagatct
gcctcagaaa
actgcctaga

tcctagcagce

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga
aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcce
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg
aaaagcctgt
gctcctagac
gaagcctgta
gacatctaca
atcaccctgt
acaagagccce
tccacaccte
caggccccat
agacctcctg
cctagggtgce
aac 2073

186

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctee
geggttctgg
gcgcecgaact
ccttcacaag
tcggagccat
ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttcectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttcteetg
ctctgagccce
ctccaactcce
gacctgctge
tttgggccecce
actgcaagcg
acagagtggc
agaatcccgce
ctcatagacc
cacctagcgg

agcctaaacc

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg
ctatcccgge
cgccgacaag
cgccgattac
gtggggagce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg
cggcaagaag
tgctcctaca
tggcggaget
tctggctgga
gaagaagcag
caccgaggaa
cacatctcaa
accacctcca
aacacaggtg

tcctcatgge

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
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<212> DNA

213> NLR5

<220>

223> A M EAK

<400> 111

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggcgectetg
cactgggtca
aacggcgaca
agcagctcta
tactgcgceca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgetecta
tacacactgc
gtgaagggcet
aacaactaca
aagctgacag
cacgaggccce
gaccctaaag
tcaaacggga
ggaccaagca
cttctggtta
cggaacgacg
aagccccace
cctccacctg
gtgcagcacc

aaaggccctce

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag
agcagaccce
cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc
tgcacaacca
cggccecgecat
cgattattca
aaccgttctg
ccgttgettt
aggaactgga
agattccagc
gacacagatc
agcctcagaa

cactgcctag

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcc
tggacaggga
ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcece
tcctgtgetg
cagatggcag
ctacacccag
tgaggtcatg
cgtcaaaggc
ggtgettgtt
tatcattttt
aacaagagcc
ctccacacct
tcaggcccca
aagacctcct

acctagggtg

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga
aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcce
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg
aaaagcctgt
tacccaccac
aagcatctgt
gtcgteggeg
tgggtgaagc
cacagagtgg
cagaatcccg
tctcatagac
gcacctagceg

cagcctaaac

187

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctcee
geggttctgg
gcgcecgaact
ccttcacaag
tcggagccat
ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttcectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttctecetg
ctctgagccce
cttacctcga
gccecegtceace
gggtcettge
ggaagaagca
ccaccgagga
ccacatctca
caccacctcece
gaacacaggt

ctcctcatgg

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg
ctatcccgge
cgccgacaag
cgcecgattac
gtggggagce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg
cggcaagaag
caacgaaaaa
tctgttcecce
ttgttactca
gcggagcaga
aagaggcaga
acaccctcca
aggacacaga
gcaccagcaa

cgccgetgag

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
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aatagcctgt
tacaagcagg
gacgtgcetgg
aatcctcaag
gagatcggaa
ctgagcacag
taa 2403

210> 112

211> 2412
<212> DNA
213>
220>
223>
<400> 112

atgctgctge
atccccgata
gtgaccatga
cccggeagea
gccagatttt
gcegaggacg
ggaggcacca
ggaggceggag
ggcgecetetg
cactgggtca
aacggcgaca
agcagctcta
tactgcgcca
ggcaccacag
ccatgtcctg
gacaccctga
gaggacccag
accaagccta
ctgcaccagg
cctgetecta
tacacactgc
gtgaagggcet
aacaactaca
aagctgacag

cacgaggcce

ctcctagcag
gccagaatca
ataagcggag
agggcctgta
tgaagggcga
ccaccaagga

NILF5

ENE )N

tggtcacatc
tcgtgctgac
cctgtagagce
gceccaagece
ctggttctgg
ccgecaccta
agctggaaat
gatcttctga
tgaagatgag
agcagaccce
cctcctacaa
cagcctacat
gaagcaacta
tgacagtgtc
ctcctccagt
tgatcagcag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaaaac
ctccaagcag
tctaccctte
agacaacccce
tggacaagtc

tgcacaacca

caacagagtg
gctgtacaac
aggcagagat
taatgagctg
gcgecagaaga

tacctatgat

tctgectgetg
acagagccct
cagcagctcce
ttggatctac
cagcggceacc
ctattgccag
caagggctct
agttcagctg
ctgcaaggcc
tggacaggga
ccagaagttc
gcagctgagce
ctacggcagc
tagcgagcct
ggccggacct
gacccctgaa
caattggtac
gtaccagagc
cggcaaagag
catcagcaag
ggacgagctg
cgatatcgcece
tcctgtgetg
cagatggcag

ctacacccag

aagttctcta
gagctgaacc
cctgagatgg
cagaaagaca

ggcaagggcc
gccctgceaca

tgcgaactge
gccattctgt
gtgaactaca
gctacaagca
agctacagcc
cagtggtcct
acatctggceg
cagcagtctg
tctggctaca
ctcgaatgga
aagggcaaag
agcctgacca
tcctactggt
aagagctgcg
tccgtgttte
gtgacctgtg
gtggacggeg
acctacagag
tacaagtgca
gccaagggcece
accaagaatc
gtggaatggg
gacagcgacg
cagggcaacg

aaaagcctgt

188

gatctgccga
tggggagaag
gcggeaagcece
agatggccga
acgatggact
tgcaggccect

cccatcctge
ctgctagccce
tggactggta
atctggccag
tgacaatctc
tcaatcctee
geggttctgg
gcgcecgaact
ccttcacaag
tcggagccat
ccacactgac
gcgaggacag
tcttcgatgt
acaagaccca
tgttccectee
tggtggtcga
tggaagtgca
tggtgtcegt
aggtgtccaa
agccaagaga
aggtgtcccet
agagcaatgg
gctcattett
tgttcteetg

ctctgagccce

cgctcecgee
agaagagtac
cagacggaag
ggcctacagce
gtatcagggc

gcctccaaga

ctttctgetg
tggcgagaaa
tcagaagaag
cggegtgeca
tagagtggaa
tacctttgge
tggtggaagce
tgtgaaacct
ctacaacatg
ctatcccgge
cgccgacaag
cgccgattac
gtggggagcce
cacctgtcct
aaagcctaag
tgtgtcccac
caacgccaag
gctgaccgtg
caaggccctg
accccaggtt
gacctgcctce
ccagcctgag
cctgtacagce
ttctgtgatg

cggcaagaag

2100
2160
2220
2280
2340
2400

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
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gaccctaaag
atcgccagcece
gtgcatacca
acatgtggceg
cggagcagac
agaggcagaa
caccctccac
ggacacagag
caccagcaaa
gccgetgaga
gcteceegecet
gaagagtacg
agacggaaga
gcctacageg
tatcagggcc
cctccaagat
<210> 113

211> 1017
<212> DNA

213>
220>
223>
<400> 113

atgctgctge
atccccgaca
gtgaccatca
aaacccgacg
cccagcagat
gaacaggaag
ggcggaggea
ggcgagggaa
ccaagccagt
gtgtcctgga
agcgagacaa
tccaagagcc
tactgcgceca
accagcgtga
gacaacgaaa

cctetgttee

cggccgeaac
agcctectgte
gaggactgga
tgctgetget
ggaacgacga
agccccacca
ctccacctgg
tgcagcacca
aaggccctcece
atagcctgtce
acaagcaggg
acgtgctgga
atcctcaaga
agatcggaat
tgagcacagc
aa 2412

NILF5

ENE )N

tcgtgacatc
tccagatgac
gctgcagage
gcaccgtgaa
tttctggcag
atatcgctac
ccaagctgga
gcaccaaggg
ctctgagcgt
tcagacagcc
cctactacaa
aggtgttcct
agcactacta
ccgtgtcatce
aatcaaacgg

ccggaccaag

aacaacacca
tctcagacct
tttcgeetge
gtctectggte
ggaactggaa
gattccagcce
acacagatct
gcctcagaaa
actgcctaga
tcctagcagce
ccagaatcag
taagcggaga
gggcctgtat
gaagggcgag
caccaaggat

tctgectgetg
ccagaccacc
cagccaggac
gctgetgate
cggctecgge
ctacttctgt
aatcaccggc
cgaagtgaaa
gacctgtacc
ccccagaaag
cagcgececctg
gaagatgaac
ctacggcggce
tgcggecegece
gacgattatt

caaaccgttce

gctcctagac
gaagcctgta
gacatctaca
atcaccctgt
acaagagccce
tccacaccte
caggccccat
agacctcctg
cctagggtgce
aacagagtga
ctgtacaacg
ggcagagatc
aatgagctgc
cgcagaagag

acctatgatg

tgcgagetge
agcagcctga
atcagcaagt
taccacacca
accgactaca
cagcaaggca
agcacaagcg
ctgcaggaaa
gtgtceggeg
ggcctggaat
aagtcccgge
agcctgcaga
agctacgcta
attgaggtca

cacgtcaaag

tgggtgettg

189

ctccaactcce
gacctgctge
tttgggccecce
actgcaagcg
acagagtggc
agaatcccgce
ctcatagacc
cacctagcgg
agcctaaacc
agttctctag
agctgaacct
ctgagatggg
agaaagacaa
gcaagggcca

ccctgcecacat

cccaccecege
gcgceccagecet
acctgaactg
gcagactgca
gcctgaccat
acaccctgece
gcagcggceaa
geggeecetgg
tgtcecectgece
ggctgggagt
tgaccatcat
ccgacgacac
tggactactg
tgtacccacc
gcaagcatct

ttgtcgtegg

tgctcctaca
tggcggaget
tctggectgga
gaagaagcag
caccgaggaa
cacatctcaa
accacctcca
aacacaggtg
tcctcatgge
atctgccgac
ggggagaaga
cggcaagccce
gatggccgag
cgatggactg
gcaggccctg

ctttctgetg
gggcegataga
gtatcagcag
cagcggegtg
ctccaacctg
ctacaccttc
gcctggatet
actggtggcece
tgactatggc
gatctggggc
caaggacaac
cgccatctac
gggcceagggce
accttacctc
gtgcccegtcea
cggggteett

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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gcttgttact cacttctggt taccgttget tttatcattt tttgggtgaa geggtaa 1017
<210> 114
211> 567
<212> PRT

213> NLR5

<220>

<223> B R ERAA

<400> 114
Met Leu Leu Leu

1
Ala Phe

Leu Ser

Gln Asp

50
Thr Val
65

Pro Ser

Ile Ser

Gly Asn

Thr Gly

130
Thr Lys
145

Pro Ser

Pro Asp

Glu Trp

Ala Leu
210

Val Phe

225

Tyr Cys

Leu
Ala
35

Ile
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys

Leu

Ala

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser

Lys

Lys

Val

Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165

Val

Val

Met

His

Thr
Pro
Gly
Tyr
Ile
70

Gly
Gln
Tyr
Gly
Lys
150
Ser
Ser
Ile
Leu
Asn

230
Tyr

Ser

Asp

Asp

Leu

95

Ser

Glu

Thr

Ser

135

Leu

Val

Trp

Thr
215

Ser

Tyr

Leu
Tle
Arg
40

Asn
His

Gly

Phe
120
Gly
Gln
Thr
Ile
Gly
200
Ile

Leu

Tyr

Leu
Gln
25

Val
Trp
Thr
Ser
Ile
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Ile

Gln

Gly

190

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170
Gln
Glu
Lys

Thr

Gly

Cys

Thr

Ile

Gln

75

Thr

Thr

Gly

Gly

Gly

155

Val

Pro

Thr

Asp

Asp

235

Ser

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220

Asp

Tyr

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser

Thr

Ala

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys

Ala

Met

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser

Ile

Asp

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Ile
Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr

240
Tyr
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Trp
Thr
Pro
Val
305
Pro
Leu
Leu
Pro
His
385
Pro
Pro
Pro
Ser
Ala
465
Leu
Asp
Leu

Ile

Tyr
545

Gly
Pro
Leu
290
His
Leu
Tyr
Glu
His
370
Pro
Pro
Ala
Arg
Leu
450
Pro
Gly
Pro
Tyr
Gly

530
Gln

Gln
Ala
275
Ser
Thr
Ala
Cys
Thr
355
Gln
Pro
Pro
Pro
Pro
435
Ser
Ala
Arg
Glu
Asn
515

Met

Gly

Gly
260
Pro
Leu
Arg
Gly
Lys
340
Arg
Ile
Pro
Pro
Ser
420
Arg
Pro
Tyr
Arg
Met
500
Glu

Lys

Leu

245
Thr

Arg
Arg
Gly
Thr
325
Arg
Ala
Pro
Pro
Gly
405
Gly
Val
Ser
Lys
Glu
485
Gly
Leu

Gly

Ser

Ser
Pro
Pro
Leu
310
Cys
Lys
His
Ala
Pro
390
His
Thr
Gln
Ser
Gln
470
Glu
Gly
Gln

Glu

Thr
550

Val
Pro
Glu
295
Asp
Gly
Lys
Arg
Ser
375
Gly
Arg
Gln
Pro
Asn
455
Gly
Tyr
Lys
Lys
Arg

535
Ala

Thr
Thr
280
Ala
Phe
Val
Gln
Val
360
Thr
His
Val
Val
Lys
440
Arg
Gln
Asp
Pro
Asp
520

Arg

Thr

Val
265
Pro
Cys
Ala
Leu
Arg
345
Ala
Pro
Arg
Gln
His
425
Pro
Val
Asn
Val
Arg
505
Lys

Arg

Lys

191

250

Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410
Gln
Pro
Lys
Gln
Leu
490
Arg
Met

Gly

Asp

Ser
Pro
Pro
Asp
315
Leu
Arg
Glu
Asn
Gln
395
Gln
Gln
His
Phe
Leu
475
Asp
Lys
Ala

Lys

Thr
555

Ala
Thr
Ala
300
Tle
Ser
Arg
Glu
Pro
380
Ala
Pro
Lys
Gly
Ser
460
Tyr
Lys
Asn
Glu
Gly

540
Tyr

Ala
Tle
285
Ala
Tyr
Leu
Asn
Arg
365
Ala
Pro
Gln
Gly
Ala
445
Arg
Asn
Arg
Pro
Ala
525
His

Asp

Ala
270
Ala
Gly
Ile
Val
Asp
350
Gly
Thr
Ser
Lys
Pro
430
Ala
Ser
Glu
Arg
Gln
510
Tyr

Asp

Ala

255
Thr

Ser
Gly
Trp
Tle
335
Glu
Arg
Ser
His
Arg
415
Pro
Glu
Ala
Leu
Gly
495
Glu
Ser

Gly

Leu

Thr
Gln
Ala
Ala
320
Thr
Glu
Lys
Gln
Arg
400
Pro
Leu
Asn
Asp
Asn
480
Arg
Gly
Glu

Leu

His
560
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Met GIn Ala Leu Pro Pro Arg

<210> 115
<211> 609
<212> PRT
213> NI

<220>

<223> B R AR

<400> 115
Met Leu Leu Leu Val

1
Ala Phe

Leu Ser

Gln Asp

50
Thr Val
65

Pro Ser

Ile Ser

Gly Asn

Thr Gly

130
Thr Lys
145

Pro Ser
Pro Asp
Glu Trp
Ala Leu

210

Val Phe
225

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195

Lys

Leu

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly

Ser

Lys

565

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165

Val

Val

Met

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

Gly

Lys

150

Ser

Ser

Ile

Leu

Asn
230

Ser

Asp
Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu
Val
Trp
Trp
Thr

215

Ser

Leu
Ile
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln
Thr
Ile
Gly
200

Ile

Leu

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys
Arg
185
Ser

Ile

Gln

192

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170
Gln
Glu

Lys

Thr

Cys

Thr

Ile

Gln

75

Thr

Thr

Gly

Gly

Gly

155

Val

Pro

Thr

Asp

Asp
235

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn

220
Asp

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205

Ser

Thr

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr

Lys

Ala

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn

Ser

Ile

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr
240
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Tyr Cys

Trp Gly

Thr Pro

Pro Leu
290

Val His

305

Pro Leu

Leu Tyr

Leu Glu

Pro His

370
His Pro
385

Pro Pro

Pro Ala

Pro Arg

Ser Leu
450

Ile Phe

465

Asp Gly

Leu Arg

Gly Gln

Tyr Asp

530
Lys Pro

Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Thr
355
Gln
Pro
Pro
Pro
Pro
435
Ser
Lys
Cys
Val
Asn
515

Val

Arg

Lys
Gly
260
Pro
Leu
Arg
Gly
Lys
340
Arg
Ile
Pro
Pro
Ser
420
Arg
Pro
Gln
Ser
Lys
500
Gln

Leu

Arg

His
245
Thr
Arg
Arg
Gly
Thr
325
Arg
Ala
Pro
Pro
Gly
405
Gly
Val
Ser
Pro
Cys
485
Phe
Leu

Asp

Lys

Tyr
Ser
Pro
Pro
Leu
310
Cys
Lys
His
Ala
Pro
390
His
Thr
Gln
Ser
Phe
470

Arg

Ser

Lys

Asn

Tyr

Val

Pro

Glu

295

Gly

Lys

Ser
375
Gly

Gln
Pro
Asn
455

Met

Phe

Asn

Arg
535

Pro

Tyr
Thr
Thr
280
Ala
Phe
Val
Gln
Val
360
Thr
His
Val
Val
Lys
440
Lys
Arg
Pro
Ser
Glu
520

Arg

Gln

Gly
Val
265
Pro
Cys
Ala
Leu
Arg
345
Ala
Pro
Arg
Gln
His
425
Pro
Arg
Pro
Glu
Ala
505
Leu
Gly

Glu

193

Gly
250
Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410
Gln
Pro
Gly
Val
Glu
490
Asp
Asn

Arg

Gly

Ser

Ser

Pro

Pro

Asp

315

Leu

Arg

Glu

Asn

Gln

395

Gln

Gln

His

Arg

Gln

475

Glu

Ala

Leu

Asp

Leu

Tyr
Ala
Thr
Ala
300
Tle
Ser
Arg
Glu
Pro
380
Ala
Pro
Lys
Gly
Lys
460
Thr
Glu
Pro
Gly
Pro

540
Tyr

Ala

Ala

Ile

285

Ala

Tyr

Leu

Asn

365

Ala

Pro

Gln

Gly

Ala

445

Lys

Thr

Gly

Ala

Arg

525

Glu

Asn

Met

Ala

270

Ala

Gly

Ile

Val

Asp

350

Gly

Thr

Ser

Lys

Pro

430

Ala

Leu

Gln

Gly

Tyr

510

Met

Glu

Asp
255
Thr
Ser
Gly
Trp
Tle
335
Glu
Arg
Ser
His
Arg
415
Pro
Glu
Leu
Glu
Cys
495
Lys
Glu

Gly

Leu

Tyr

Thr

Gln

Ala

Ala

320

Thr

Glu

Lys

Gln

Arg

400

Pro

Leu

Asn

Tyr

Glu

480

Glu

Gln

Glu

Gly

Gln
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545

Lys Asp Lys Met Ala

565

Arg Arg Arg Gly Lys

580

Ala Thr Lys Asp Thr

Arg

595

<210> 116
<211> 609
<212> PRT
213> NLFH)

<220>

<223> B R ERAA

<400> 116
Met Leu Leu Leu Val

1
Ala Phe

Leu Ser

Gln Asp

50
Thr Val
65

Pro Ser
Ile Ser
Gly Asn
Thr Gly

130
Thr Lys
145

Pro Ser

Pro Asp

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly

Gln

Tyr

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu

Ser

Gly
180

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165
Val

550

Glu Ala Tyr

Gly

Tyr

Thr
Pro
Gly
Tyr
Ile
70

Gly
Gln
Tyr
Gly
Lys
150

Ser

Ser

His

Asp

Ser
Asp
Asp
Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu

Val

Trp

Asp

Ala
600

Leu
Ile
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln

Thr

Ile

Ser
Gly

585
Leu

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu

Cys

Arg
185

194

555
Glu Ile
570
Leu Tyr

His Met

Leu Cys
10
Met Thr

Thr Tle

Tyr Gln

Ser Arg
75

Gly Thr

90

Ala Thr

Gly Gly

Pro Gly

Ser Gly
155

Thr Val

170

Gln Pro

Gly

Gln

Gln

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro

Ser

Pro

Met

Gly

Ala
605

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly

Gly

Gly

Lys
Leu

590
Leu

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu

Val

Lys
190

Gly
575

Ser

Pro

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser

175
Gly

560
Glu

Thr

Pro

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160

Leu

Leu
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Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305
Pro
Leu
Pro
Cys
Lys
385
Arg
Ser
Gly
Arg
Gln
465

Pro

Asn

Trp
Leu
210
Phe
Cys
Gly
Pro
Leu
290
His
Leu
Tyr
Phe
Arg
370
Gln
Val
Thr
His
Val
450
Val

Lys

Arg

Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Met
355
Phe
Arg
Ala
Pro
Arg
435
Gln
His
Pro

Val

Gly

Ser

Lys

Lys

Gly

260

Pro

Leu

Arg

Gly

Lys

340

Arg

Pro

Ser

Thr

Gln

420

Ser

His

Gln

Pro

Lys

Val
Arg
Met
His
245
Thr
Arg
Arg
Gly
Thr
325
Arg
Pro
Glu
Arg
Glu
405
Asn
Gln
Gln
Gln
His

485
Phe

Tle
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310
Cys
Gly
Val
Glu
Arg
390
Glu
Pro
Ala
Pro
Lys
470

Gly

Ser

Trp
Thr
215
Ser
Tyr
Val
Pro
Glu
295
Asp
Gly
Arg
Gln
Glu
375
Asn
Arg
Ala
Pro
Gln
455
Gly

Ala

Arg

Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe
Val
Lys
Thr
360
Glu
Asp
Gly
Thr
Ser
440
Lys
Pro

Ala

Ser

Ser Glu Thr

Ile

Gln

Gly

Val

265

Pro

Cys

Ala

Leu

Lys

345

Thr

Gly

Glu

Arg

Ser

425

His

Arg

Pro

Glu

Ala

195

Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Leu
Gln
Gly
Glu
Lys
410
Gln
Arg
Pro
Leu
Asn

490
Asp

Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Leu
Glu
Cys
Leu
395
Pro
His
Pro
Pro
Pro
475

Ser

Ala

Thr
Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Tyr
Glu
Glu
380
Glu
His
Pro
Pro
Ala
460
Arg

Leu

Pro

Tyr
205
Ser
Thr
Ala
Ala
Tle
285
Ala
Tyr
Leu
Tle
Asp
365
Leu
Thr
Gln
Pro
Pro
445
Pro
Pro

Ser

Ala

Tyr

Lys

Ala

Met

Ala

270

Ala

Gly

Ile

Val

Phe

350

Gly

Lys

Arg

Ile

Pro

430

Pro

Ser

Arg

Pro

Tyr

Asn
Ser
Tle
Asp
255
Thr
Ser
Gly
Trp
Tle
335
Lys
Cys
Arg
Ala
Pro
415
Pro
Gly
Gly
Val
Ser

495
Lys

Ser

Gln

Tyr

240

Tyr

Thr

Gln

Ala

Ala

320

Thr

Gln

Ser

Lys

His

400

Ala

Pro

His

Thr

Gln

480

Ser

Gln
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Gly
Tyr
Lys
545
Lys
Arg

Ala

Arg

<210>
211>
<212>
<213>

Gln
Asp
530
Pro
Asp

Arg

Thr

<220>

223>
<400>

Asn
515
Val
Arg
Lys

Arg

Lys
595

117
609
PRT

NILF5)

500
Gln Leu

Leu Asp

Arg Lys

Met Ala
565

Gly Lys

580

Asp Thr

B AR
117

Met Leu Leu Leu Val

1
Ala

Leu

Gln

Thr

65

Pro

Ile

Gly

Thr

Phe

Ser

Asp

50

Val

Ser

Ser

Asn

Gly
130

Leu

Ala
35
Tle

Lys

Arg

Asn

Thr

115

Ser

5
Leu Ile
20
Ser Leu

Ser Lys

Leu Leu

Phe Ser
85

Leu Glu

100

Leu Pro

Thr Ser

Lys
Asn
550
Glu

Gly

Tyr

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

Gly

Asn
Arg
535
Pro
Ala
His

Asp

Ser

Asp
Leu
55

Tyr
Ser
Glu

Thr

Ser
135

Glu
520
Arg
Gln
Tyr

Asp

Ala
600

Leu

Ile

Arg
40

Asn

His

Gly

Asp

Phe

120
Gly

505

Leu Asn Leu

Gly

Glu

Ser

Gly

585
Leu

Leu
Gln
25

Val
Trp
Thr

Ser

Tle
105
Gly

Lys

196

Arg
Gly
Glu
570

Leu

His

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala

Gly

Pro

Asp
Leu
555
Ile

Tyr

Met

Cys

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Gly

Gly
Pro
540
Tyr
Gly

Gln

Gln

Glu

Gln

Ser

Gln

60

Leu

Asp

Tyr

Thr

Ser
140

525
Glu

Asn

Met

Gly

Ala
605

Leu

Thr

Cys
45

Lys
His
Tyr

Phe

Lys
125
Gly

510
Arg

Met

Glu

Lys

Leu

590
Leu

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110

Leu

Glu

Glu
Gly
Leu
Gly
575

Ser

Pro

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln

Glu

Gly

Glu
Gly
Gln
560
Glu

Thr

Pro

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Ser
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Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Thr
Pro
Val
305
Pro
Leu
Leu
Pro
His
385
Pro
Pro

Pro

Ser

Lys

Ser

Asp

Trp

Leu

210

Phe

Cys

Gly

Pro

Leu

290

His

Leu

Tyr

Glu

His

370

Pro

Pro

Ala

Arg

Leu

Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Ala
275
Ser
Thr
Ala
Cys
Thr
355
Gln
Pro
Pro
Pro
Pro

435

Ser

Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Pro

Leu

Gly

Lys

340

Ile

Pro

Pro

Ser

420

Arg

Pro

Val
Leu
165
Val
Val
Arg
Met
His
245
Thr
Arg
Arg
Gly
Thr
325
Arg
Ala
Pro
Pro
Gly
405
Gly

Val

Ser

Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Pro
Leu
310
Cys
Lys
His
Ala
Pro
390
His
Thr

Gln

Ser

Leu

Val

Trp

Trp

Thr

215

Ser

Tyr

Val

Pro

Glu

295

Gly

Lys

Ser
375
Gly

Gln

Pro

Asn

Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Thr
280
Ala
Phe
Val
Gln
Val
360
Thr
His
Val
Val
Lys

440
Val

Glu Ser Gly

Cys
Arg
185
Ser
Tle
Gln
Gly
Val
265
Pro
Cys
Ala
Leu
Arg
345
Ala
Pro
Arg
Gln
His
425
Pro

Arg

197

Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410
Gln

Pro

Ser

155
Val

Pro
Thr
Asp
Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Arg
Glu
Asn
Gln
395
Gln
Gln
His

Lys

Pro

Ser

Pro

Thr

Asn

220

Asp

Tyr

Ala

Thr

Ala

300

Ile

Ser

Arg

Glu

Pro

380

Ala

Pro

Lys

Gly

Arg

Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ile
285
Ala
Tyr
Leu
Asn
Arg
365
Ala
Pro
Gln
Gly
Ala

445

Ser

Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Ala
Gly
Ile
Val
Asp
350
Gly
Thr
Ser
Lys
Pro
430

Ala

Arg

Val
Ser
175
Gly
Asn
Ser
Tle
Asp
255
Thr
Ser
Gly
Trp
Tle
335
Glu
Arg
Ser
His
Arg
415
Pro

Glu

Leu

Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320
Thr
Glu
Lys
Gln
Arg
400
Pro
Leu

Asn

Leu
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His
465
Lys
Ser
Gly
Tyr
Lys
545
Lys
Arg

Ala

Arg

<210>
211>
<212>
<213>

450

Ser

His

Arg

Gln

Asp

530

Pro

Asp

Arg

Thr

<220>

223>
<400>

Asp

Tyr

Val

Asn

515

Val

Arg

Lys

Arg

Lys
595

118
564
PRT

NILF5

Tyr
Gln
Lys
500
Gln
Leu
Arg
Met
Gly

580
Asp

B A
118

Met
Pro
485
Phe
Leu
Asp
Lys
Ala
565

Lys

Thr

Met Leu Leu Leu Val

1
Ala

Leu

Gln

Thr

65

Pro

Phe
Ser
Asp
50

Val

Ser

5

Leu Leu Ile

20

Ala Ser Leu

35

Ile Ser Lys

Lys Leu Leu

Arg Phe Ser

85

Asn
470
Tyr
Ser
Tyr
Lys
Asn
550
Glu

Gly

Tyr

Thr

Pro

Gly

Tyr

Ile

70
Gly

455
Met

Ala

Arg

Asn

Arg

535

Pro

Ala

His

Asp

Ser
Asp
Asp
Leu
55

Tyr

Ser

Thr

Pro

Ser

Glu

520

Arg

Gln

Tyr

Asp

Ala
600

Leu
Tle
Arg
40

Asn
His

Gly

Pro Arg Arg

Pro
Ala
505
Leu
Gly
Glu
Ser
Gly

585
Leu

Leu

Gln
25

Val
Trp

Thr

Ser

198

Arg
490
Asp
Asn
Arg
Gly
Glu
570

Leu

His

Leu
10

Met
Thr
Tyr

Ser

Gly
90

475
Asp

Ala

Leu

Asp

Leu

955

Ile

Tyr

Met

Cys

Thr

Ile

Gln

Arg

75
Thr

460

Pro

Phe

Pro

Gly

Pro

540

Tyr

Gly

Gln

Gln

Glu
Gln
Ser
Gln
60

Leu

Asp

Gly

Ala

Ala

Arg

525

Glu

Asn

Met

Gly

Ala
605

Leu

Thr

Cys
45
Lys

His

Pro
Ala
Tyr
510
Arg
Met
Glu
Lys
Leu

590
Leu

Pro
Thr
30

Arg
Pro

Ser

Ser

Thr
Tyr
495
Lys
Glu
Gly
Leu
Gly
575

Ser

Pro

His
15

Ser

Ala

Asp

Gly

Leu
95

Arg
480
Arg
Gln
Glu
Gly
Gln
560
Glu

Thr

Pro

Pro

Ser

Ser

Gly

Val

80
Thr
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Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Val
Tle
Gly
305
Ala
Lys
Arg
Tle
Pro

385

Pro

Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Met
Tle
290
Pro
Cys
Arg
Ala
Pro
370

Pro

Gly

Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Tyr
275
His
Ser
Tyr
Lys
His
355
Ala

Pro

His

Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260
Pro
Val
Lys
Ser
Lys
340

Ser

Gly

Glu

Pro

Ser

Val

Leu

165

Val

Val

Arg

Met

His

245

Thr

Pro

Lys

Pro

Leu

325

Gln

Val

Thr

His

Val

Gln
Tyr
Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Gly
Phe
310
Leu
Arg
Ala
Pro
Arg

390
Gln

Glu
Thr
Ser
135
Leu
Val
Trp
Trp
Thr
215
Ser
Tyr
Val
Tyr
Lys
295
Trp
Val
Ser
Thr
Gln
375

Ser

His

Asp
Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Leu
280
His
Val
Thr
Arg
Glu
360
Asn

Gln

Gln

Ile
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265
Asp
Leu
Leu
Val
Arg
345
Glu
Pro
Ala

Pro

199

Ala Thr

Gly Gly

Pro Gly

Ser Gly
155

Thr Val

170

Gln Pro

Glu Thr

Lys Asp

Thr Asp

235
Gly Ser
250

Ser Ser

Asn Glu

Cys Pro

Val Val
315

Ala Phe

330

Asn Asp

Arg Gly

Ala Thr

Pro Ser

395
Gln Lys

Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Lys
Ser
300
Val
Tle
Glu
Arg
Ser
380
His

Arg

Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ser
285
Pro
Gly
Ile
Glu
Lys
365
Gln

Arg

Pro

Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Asn
Leu
Gly
Phe
Leu
350
Pro
His
Pro

Pro

Gln

Glu

Gly

Val

Ser

175

Gly

Asn

Ser

Ile

Asp

255

Ile

Gly

Phe

Val

Trp

335

Glu

His

Pro

Pro

Ala

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr

240

Tyr

Glu

Thr

Pro

Leu

320

Val

Thr

Gln

Pro

Pro

400

Pro
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Ser Gly Thr

Arg

Pro

Tyr

465

Arg

Met

Glu

Lys

Leu
545

Val
Ser
450
Lys
Glu
Gly

Leu

Gly
530

Ser

Gln
435
Ser
Gln
Glu
Gly
Gln
515

Glu

Thr

Leu Pro Pro

<210>
211>
<212>
<213>

<220>

223>
<400>

119
558
PRT

NILF5

Gln
420
Pro
Asn
Gly
Tyr
Lys
500
Lys
Arg

Ala

Arg

B A
119

405
Val

Lys

Arg

Gln

Asp

485

Pro

Asp

Arg

Thr

Met Leu Leu Leu Val

1
Ala

Leu

Asp

Pro

65
Trp

Phe
Val
Ser
50

Ser

Tyr

Leu
Lys
35

Val

Arg

Asn

Leu
20

Pro
Ser

Gly

Asp

5
Ile

Ser

Ser

Leu

Tyr
85

His

Pro

Val

Asn

470

Val

Arg

Lys

Arg

Lys
550

Thr

Pro

Gln

Asn

Glu

70
Ala

Gln
Pro
Lys
455
Gln
Leu
Arg
Met
Gly

535
Asp

Ser
Gln
Thr
Ser
55

Trp

Val

Gln
His
440
Phe
Leu
Asp
Lys
Ala
520

Lys

Thr

Leu
Val
Leu
40

Ala

Leu

Ser

Lys
425
Gly
Ser
Tyr
Lys
Asn
505
Glu

Gly

Tyr

Leu
Gln
25

Ser
Ala

Gly

Val

200

410
Gly

Ala

Arg

Asn

Arg

490

Pro

Ala

His

Asp

Leu
10

Leu
Leu
Trp

Arg

Lys
90

Pro

Ala

Ser

Glu

475

Arg

Gln

Tyr

Asp

Ala
555

Cys

Gln

Thr

Asn

Thr

75

Ser

Pro
Glu
Ala
460
Leu
Gly
Glu
Ser
Gly

540
Leu

Glu
Gln
Cys
Trp
60

Tyr

Arg

Leu
Asn
445
Asp
Asn
Arg
Gly
Glu
525

Leu

His

Leu
Ser
Ala
45

Tle

Tyr

Ile

Pro
430
Ser
Ala
Leu
Asp
Leu
510
Tle

Tyr

Met

Pro
Gly
30

Ile
Arg

Arg

Thr

415
Arg

Leu

Pro

Gly

Pro

495

Tyr

Gly

Gln

Gln

His
15

Pro
Ser
Gln

Ser

Ile
95

Pro

Ser

Ala

Arg

480

Glu

Asn

Met

Gly

Ala
560

Pro

Gly

Gly

Ser

Lys

80

Asn
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Pro Asp

Pro Glu

Leu Glu
130

Ser Ser

145

Ser Leu

Ser Gln

Lys Ala

Val Pro
210

Thr Ile

225

Gln Ser

Ile Lys

Ala Pro

Arg Pro
290

Cys Asp

305

Leu Leu

Ser Arg

Thr Glu

Gln Asn
370

Ser Gln

385

His Gln

Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Arg
Glu
355
Pro

Ala

Pro

Ser

100

Thr

Ala

Gly

Ala

Ile

180

Asn

Arg

Ser

Ser

Ala

260

Ile

Ala

Tyr

Leu

Asn

340

Ala

Pro

Gln

Lys

Ala

Phe

Gly

Ser

165

Leu

Phe

Leu

Ile

245

Ala

Ala

Gly

Ile

Val

325

Asp

Gly

Thr

Ser

Lys

Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310
Tle
Glu
Arg
Ser
His

390
Arg

Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala
Thr
Glu
Lys
Gln
375

Arg

Pro

Leu

Tyr

200

Glu

Thr

Thr

Pro

280

Val

Pro

Leu

Leu

Pro

360

His

Pro

Pro

Ser
105
Cys
Gly
Tle
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
His

Leu

Glu
345
His
Pro
Pro

Ala

201

Leu Gln

Ala Arg

Gln Gly

Gln Met
155

Val Thr

170

Trp Tyr

Ala Ser

Ser Gly

Phe Ala
235

Gly Gln

250

Ala Pro

Ser Leu

Thr Arg

Ala Gly
315

Cys Lys

330

Thr Arg

Gln Ile

Pro Pro

Pro Pro

395

Pro Ser

Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr

Gly

Arg

Gly
300
Thr
Arg
Ala
Pro
Pro
380

Gly

Gly

Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys
Lys
His
Ala
365
Pro
His

Thr

Ser

110

Thr

Val

Ser

Cys

190

Gln

Phe

Lys
Pro
270
Glu
Asp
Gly
Lys
Arg
350
Ser
Gly

Arg

Gln

Val

Gly

Thr

Pro

Arg

175

Pro

Ser

Thr

Cys

Leu

255

Thr

Ala

Phe

Val

Gln

335

Val

Thr

His

Val

Val

Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320
Arg
Ala
Pro
Arg
Gln

400
His
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Gln Gln Lys

Pro

Lys

Gln

465

Leu

Arg

Met

Gly

Asp
545

<210>
211>
<212>
<213>

His
Phe
450
Leu
Asp
Lys
Ala
Lys

530
Thr

<220>

223>
<400>

Gly
435
Ser
Tyr
Lys
Asn
Glu
515

Gly

Tyr

120
488
PRT

NILF5

Gly
420
Ala
Arg
Asn
Arg
Pro
500
Ala

His

Asp

B AR
120

Met Leu Leu Leu

1
Ala

Leu
Asp
Pro
65

Trp

Pro

Phe
Val
Ser
50

Ser

Tyr

Asp

Leu
Lys
35

Val
Arg

Asn

Thr

Leu
20

Pro
Ser
Gly

Asp

Ser

405

Pro

Ala

Ser

Glu

Arg

485

Gln

Tyr

Asp

Ala

Val

Ile

Ser

Ser

Leu

Tyr

85
Lys

Pro

Glu

Ala

Leu

470

Gly

Glu

Ser

Gly

Leu
550

Thr
Pro
Gln
Asn
Glu
70

Ala

Asn

Leu

Asn

455

Asn

Arg

Gly

Glu

Leu

535
His

Ser

Gln

Thr

Ser

95

Val

Gln

Pro
Ser
440
Ala
Leu
Asp
Leu
Tle
520

Tyr

Met

Leu
Val
Leu
40

Ala
Leu

Ser

Phe

Arg
425
Leu
Pro
Gly
Pro
Tyr
505
Gly

Gln

Gln

Leu

Gln

25

Ser

Ala

Gly

Val

Ser

202

410

Pro

Ser

Ala

Arg

Glu

490

Asn

Met

Gly

Ala

Leu
10

Leu
Leu
Trp
Arg
Lys

90
Leu

Arg

Pro

Tyr

Arg

475

Met

Glu

Lys

Leu

Leu
555

Cys
Gln
Thr
Asn
Thr
75

Ser

Gln

Val
Ser
Lys
460
Glu
Gly
Leu
Gly
Ser

540

Pro

Glu

Gln

Cys

Arg

Leu

Gln
Ser
445
Gln
Glu
Gly
Gln
Glu
525

Thr

Pro

Leu
Ser
Ala
45

Tle
Tyr

Ile

Asn

Pro
430

Asn

Gly

Pro
Gly

30
Ile

Arg

Thr

Ser

415
Lys

Arg

Gln

Asp

Pro

495

Asp

Arg

Thr

His
15

Pro

Ser

Gln

Ser

Ile

95
Val

Pro

Val

Asn

Val

480

Arg

Lys

Arg

Lys

Pro
Gly
Gly
Ser
Lys
80

Asn

Thr
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Pro Glu Asp

Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Ala
Arg
Cys
305
Leu
Ser
Thr
Gln
Ser

385
His

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

Asp

Leu

Glu
Asn
370
Gln

Gln

115
Asp

Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Arg
Glu
355
Pro

Ala

Pro

100
Thr

Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Ala
260
Tle
Ala
Tyr
Leu
Asn
340
Arg
Ala

Pro

Gln

Ala

Phe

Gly

Ser

165

Trp

Leu

Phe

Leu

Ile

245

Ala

Ala

Gly

Ile

Val

325

Gly

Thr

Ser

Lys
405

Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310
Tle
Glu
Arg
Ser
His

390
Arg

Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala
Thr
Glu
Lys
Gln
375

Arg

Pro

Asp
Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro
280
Val
Pro
Leu
Leu
Pro
360
His
Pro

Pro

105
Cys

Gly
Tle
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
His
Leu
Tyr
Glu
345
His
Pro

Pro

Ala

203

Ala
Gln
Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala
Ser
Thr
Ala
Cys
330
Thr
Gln
Pro

Pro

Pro
410

Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Leu
Arg
Gly
315
Lys
Arg
Tle
Pro
Pro

395

Ser

Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Arg
Arg
Gly
300
Thr
Arg
Ala
Pro
Pro
380

Gly

Gly

Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys
Lys
His
Ala
365
Pro
His

Thr

110
Thr

Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Glu
Asp
Gly
Lys
Arg
350
Ser
Gly

Arg

Gln

Gly
Thr
Pro
Arg
175
Pro
Ser
Thr
Cys
Leu
255
Thr
Ala
Phe
Val
Gln
335
Val
Thr
His
Val

Val
415

Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320
Arg
Ala
Pro
Arg
Gln

400
His
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Gln Gln

Pro His

Gly Arg
450

Val Gln

465

Glu Glu

Lys
Gly
435
Lys

Thr

Glu

<210> 121
<211> 600
<212> PRT
213> NI

<220>

<223> B R A

<400> 121
Met Leu Leu Leu Val

1

Gly
420
Ala
Lys

Thr

Gly

Ala Phe Leu Leu

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp

Pro Glu

Leu Glu
130

Ser Ser

145

Ser Leu

Lys
35

Val
Arg
Asn
Thr
Asp
115
Asp

Gly

Ser

20

Pro

Ser

Gly

Asp

Ser

100

Thr

Ala

Gly

Ala

Pro

Ala

Leu

Gln

Gly
485

5
Ile

Ser

Ser

Leu

Tyr

85

Lys

Ala

Phe

Gly

Ser
165

Pro

Glu

Leu

Glu

470
Cys

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

150
Val

Leu

Asn

455

Glu

Glu

Ser
Gln
Thr
Ser
55

Trp
Val
Gln
Tyr
Tle
135

Ser

Gly

Pro
Ser
440
Tle

Asp

Leu

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

120
Trp

Asp

Arg
425
Leu

Phe

Gly

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly

Ile

Arg

204

Pro

Ser

Lys

Cys

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln

Gln

Val
170

Arg

Pro

Gln

Ser
475

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Met

155
Thr

Val
Ser
Pro

460
Cys

Glu
Gln
Cys
Trp
60

Tyr
Arg
Leu
Glu
Thr
140

Thr

Ile

Gln
Ser
445
Phe

Arg

Leu
Ser
Ala
45

Tle
Tyr
Tle
Asn
Val
125
Met

Gln

Thr

Pro
430
Asn

Met

Phe

Pro
Gly

30
Ile

Arg
Thr
Ser
110
Thr
Val

Ser

Cys

Lys

Lys

Arg

Pro

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr

Pro

Arg
175

Pro

Arg

Pro

Glu
480

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val

Ser

160
Ala
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Ser
Lys
Val
Thr
225
Gln
Ile
Ala
Arg
Cys
305
Leu
Leu
Gln
Gly
Glu
385
Lys
Gln
Arg
Pro
Leu

465

Asn

Gln
Ala
Pro
210
Tle
Ser
Lys
Pro
Pro
290
Asp
Leu
Leu
Glu
Cys
370
Leu
Pro
His
Pro
Pro
450

Pro

Ser

Thr
Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Tyr
Glu
355
Glu
Glu
His
Pro
Pro
435
Ala

Arg

Leu

Tle
180
Asn
Arg
Ser
Ser
Ala
260
Tle
Ala
Tyr
Leu
Tle
340
Asp
Leu
Thr
Gln
Pro
420
Pro
Pro

Pro

Ser

Trp

Leu

Phe

Leu

Ile

245

Ala

Ala

Gly

Ile

Val

325

Phe

Gly

Lys

Arg

Ile

405

Pro

Pro

Ser

Arg

Pro

Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310
Ile
Lys
Cys
Arg
Ala
390
Pro
Pro
Gly
Gly
Val

470

Ser

Tyr
Tle
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala
Thr
Gln
Ser
Lys
375
His
Ala
Pro
His
Thr
455

Gln

Ser

Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro
280
Val
Pro
Leu
Pro
Cys
360
Lys
Arg
Ser
Gly
Arg
440
Gln

Pro

Asn

Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
His
Leu
Tyr
Phe
345
Arg
Gln
Val
Thr
His
425
Val
Val
Lys

Arg

205

Trp

Ala

Ser

Phe

Gly

250

Ala

Ser

Thr

Ala

Cys

330

Met

Phe

Arg

Ala

Pro

410

Arg

Gln

His

Pro

Val

Tyr
Ser
Gly
Ala
235
Gln
Pro
Leu
Arg
Gly
315
Lys
Arg
Pro
Ser
Thr
395
Gln
Ser
His
Gln
Pro

475
Lys

Gln
Ser
Thr
220
Thr
Gly
Arg
Arg
Gly
300
Thr
Arg
Pro
Glu
Arg
380
Glu
Asn
Gln
Gln
Gln
460
His

Phe

Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys
Gly
Val
Glu
365
Arg
Glu
Pro
Ala
Pro
445
Lys

Gly

Ser

Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Glu
Asp
Gly
Arg
Gln
350
Glu
Asn
Arg
Ala
Pro
430
Gln
Gly

Ala

Arg

Pro

Ser

Thr

Cys

Leu

255

Thr

Ala

Phe

Val

Lys

335

Thr

Glu

Asp

Gly

Thr

415

Ser

Lys

Pro

Ala

Ser

Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320
Lys
Thr
Gly
Glu
Arg
400
Ser
His
Arg
Pro
Glu

480
Ala
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485

Asp Ala Pro Ala Tyr

Asn
Arg
Gly
545
Glu

Leu

His

<210>
211>
<212>
<213>

500

Leu Gly Arg Arg

Asp
530

515

Pro

Glu Met

Leu Tyr Asn Glu

Ile

Tyr

Met

<220>

223>
<400>

Gly

Gln

Gln
595

122
600
PRT

NILF5

Met Leu Leu

1
Ala

Leu

Asp

Pro

65

Trp

Pro

Pro

Leu

Phe

Val

Ser

50

Ser

Tyr

Asp

Glu

Glu

Leu
Lys
35

Val
Arg
Asn
Thr
Asp

115
Asp

Met Lys
565

Gly Leu

580

Ala Leu

B
122

Leu Val

5
Leu Ile
20

Pro Ser
Ser Ser
Gly Leu
Asp Tyr

85
Ser Lys
100

Thr Ala

Ala Phe

Lys
Glu
Gly
Leu
550
Gly

Ser

Pro

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gln
Glu
Gly
535
Gln
Glu

Thr

Pro

Ser

Gln

Thr

Ser

95

Trp

Val

Gln

Tyr

Ile

Gly
Tyr
520
Lys
Lys

Arg

Ala

600

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

Tyr
120

Gln
505
Asp
Pro
Asp

Arg

Thr
585

Leu

Gln
25

Ser
Ala
Gly
Val
Ser
105

Cys

Gly

206

490

Asn

Val

Arg

Lys

Arg

570
Lys

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu

Ala

Gln

Gln
Leu
Arg
Met
555

Gly

Asp

Cys

Gln

Thr

Asn

Thr

75

Ser

Gln

Arg

Gly

Leu
Asp
Lys
540
Ala

Lys

Thr

Glu

Gln

Cys

Trp

60

Tyr

Arg

Leu

Glu

Thr

Lys
525
Asn
Glu

Gly

Tyr

Leu
Ser
Ala

45
Ile

Tyr

Ile

Asn

Val

125
Met

Asn
510
Arg
Pro
Ala
His

Asp
590

Pro

Gly
30
Tle

Arg
Thr
Ser
110

Thr

Val

495
Glu

Arg

Gln

Asp
575
Ala

His
15

Pro
Ser
Gln
Ser
Tle
95

Val

Gly

Thr

Leu
Gly
Glu
Ser
560

Gly

Leu

Pro

Gly

Gly

Ser

Lys

80

Asn

Thr

Asp

Val
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Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Ala
Arg
Cys
305
Leu
Ser
Thr
Gln
Ser
385
His
Gln

Pro

130

Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Pro
Pro
290
Asp
Leu
Arg
Glu
Asn
370
Gln
Gln

Gln

His

Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Ala
Thr
275
Ala
Tle
Ser
Arg
Glu
355
Pro
Ala
Pro

Lys

Gly
435

Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Ala
260
Tle
Ala
Tyr
Leu
Asn
340
Arg
Ala
Pro
Gln
Gly

420
Ala

Gly
Ser
165
Trp
Leu
Phe
Leu
Ile
245
Ala
Ala
Gly
Ile
Val
325
Asp
Gly
Thr
Ser
Lys
405

Pro

Ala

Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Thr
Ser
Gly
Trp
310
Tle
Glu
Arg
Ser
His
390
Arg

Pro

Glu

135

Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Thr
Gln
Ala
295
Ala
Thr
Glu
Lys
Gln
375
Arg
Pro

Leu

Asn

Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Thr
Pro
280
Val
Pro
Leu
Leu
Pro
360
His
Pro
Pro

Pro

Ser
440

Tle
Arg
Asn
185
Ala
Gly
Asp
Phe
Pro
265
Leu
His
Leu
Tyr
Glu
345
His
Pro
Pro
Ala
Arg

425
Leu

207

Gln
Val
170
Trp
Ala
Ser
Phe
Gly
250
Ala
Ser
Thr
Ala
Cys
330
Thr
Gln
Pro
Pro
Pro
410

Pro

Ser

Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Leu
Arg
Gly
315
Lys
Arg
Tle
Pro
Pro
395
Ser

Arg

Pro

140
Thr

Ile
Gln
Ser
Thr
220
Thr
Gly
Arg
Arg
Gly
300
Thr
Arg
Ala
Pro
Pro
380
Gly
Gly

Val

Ser

Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Pro
285
Leu
Cys
Lys
His
Ala
365
Pro
His
Thr

Gln

Ser
445

Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Pro
270
Glu
Asp
Gly
Lys
Arg
350
Ser
Gly
Arg
Gln
Pro

430

Asn

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

Lys

Val

Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Pro
Cys
Ala
Leu
320
Arg
Ala
Pro
Arg
Gln
400
His
Pro

Arg
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Ser
Arg
465
Arg
Asp
Asn
Arg
Gly
545
Glu

Leu

His

<210>
211>
<212>
<213>

Lys
450
Arg
Asp
Ala
Leu
Asp
530
Leu
Ile

Tyr

Met

<220>

223>
<400>

Arg

Pro

Phe

Pro

Gly

515

Pro

Tyr

Gly

Gln

Gln
595

123
452
PRT
NTLF3

Ser

Gly

Ala

Ala

500

Glu

Asn

Met

Gly

580
Ala

B A
123

Arg
Pro
Ala
485
Tyr
Arg
Met
Glu
Lys
565

Leu

Leu

Met Leu Leu Leu Val

1
Ala

Leu

Gln

Thr

65

Pro

Phe
Ser
Asp
50

Val

Ser

5

Leu Leu Ile

20

Ala Ser Leu

35

Ile Ser Lys

Lys Leu Leu

Arg Phe Ser

85

Leu
Thr
470
Tyr
Lys
Glu
Gly
Leu
550
Gly

Ser

Pro

Thr

Pro

Gly

Tyr

Ile

70
Gly

Leu

455

Arg

Gln

Glu

Gly

535

Gln

Glu

Thr

Pro

Ser

Asp
Leu
55

Tyr

Ser

His
Lys
Ser
Gly
Tyr
520

Lys

Lys

Ala

Arg
600

Leu
Tle
Arg
40

Asn
His

Gly

Ser Asp Tyr

His

Arg

Gln

505

Asp

Pro

Asp

Arg

Thr
585

Leu

Gln
25

Val
Trp

Thr

Ser

208

Tyr
Val
490
Asn
Val
Arg
Lys
Arg

570
Lys

Leu
10

Met
Thr
Tyr

Ser

Gly
90

Gln
475
Lys
Gln
Leu
Arg
Met
55h

Gly

Asp

Cys

Thr

Ile

Gln

Arg

75
Thr

Met
460
Pro

Phe

Leu

Lys
540
Ala

Lys

Thr

Glu
Gln
Ser
Gln
60

Leu

Asp

Asn

Tyr

Ser

Tyr

Lys

525

Asn

Glu

Gly

Tyr

Leu

Thr

Cys
45
Lys

His

Met

Ala

Asn
510
Arg
Pro
Ala
His

Asp
590

Pro
Thr
30

Arg
Pro

Ser

Ser

Thr
Pro
Ser
495
Glu
Arg
Gln
Tyr
Asp

575
Ala

His
15

Ser

Ala

Asp

Gly

Leu
95

Pro
Pro
480
Ala
Leu
Gly
Glu
Ser
560

Gly

Leu

Pro

Ser

Ser

Gly

Val

80
Thr
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Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp
Val
Tle
Gly
305
Ala
Lys
Arg
Tle
Pro

385

Pro

Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
Met
Tle
290
Pro
Cys
Arg
Ala
Pro
370

Pro

Gly

Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Tyr
275
His
Ser
Tyr
Lys
His
355
Ala

Pro

His

Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260
Pro
Val
Lys
Ser
Lys
340

Ser

Gly

Glu

Pro

Ser

Val

Leu

165

Val

Val

Arg

Met

His

245

Thr

Pro

Lys

Pro

Leu

325

Gln

Val

Thr

His

Val

Gln
Tyr
Gly
Lys
150
Ser
Ser
Tle
Leu
Asn
230
Tyr
Ser
Pro
Gly
Phe
310
Leu
Arg
Ala
Pro
Arg

390
Gln

Glu
Thr
Ser
135
Leu
Val
Trp
Trp
Thr
215
Ser
Tyr
Val
Tyr
Lys
295
Trp
Val
Ser
Thr
Gln
375

Ser

His

Asp
Phe
120
Gly
Gln
Thr
Tle
Gly
200
Tle
Leu
Tyr
Thr
Leu
280
His
Val
Thr
Arg
Glu
360
Asn

Gln

Gln

Ile
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265
Asp
Leu
Leu
Val
Arg
345
Glu
Pro
Ala

Pro

209

Ala Thr

Gly Gly

Pro Gly

Ser Gly
155

Thr Val

170

Gln Pro

Glu Thr

Lys Asp

Thr Asp

235
Gly Ser
250

Ser Ser

Asn Glu

Cys Pro

Val Val
315

Ala Phe

330

Asn Asp

Arg Gly

Ala Thr

Pro Ser

395
Gln Lys

Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala
Lys
Ser
300
Val
Tle
Glu
Arg
Ser
380
His

Arg

Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Ser
285
Pro
Gly
Ile
Glu
Lys
365
Gln

Arg

Pro

Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270
Asn
Leu
Gly
Phe
Leu
350
Pro
His
Pro

Pro

Gln

Glu

Gly

Val

Ser

175

Gly

Asn

Ser

Ile

Asp

255

Ile

Gly

Phe

Val

Trp

335

Glu

His

Pro

Pro

Ala

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr

240

Tyr

Glu

Thr

Pro

Leu

320

Val

Thr

Gln

Pro

Pro

400

Pro
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405

Ser Gly Thr Gln Val His Gln Gln

420

Arg Val Gln Pro Lys Pro Pro His

435

Pro Ser Ser Asn

450

<210> 124
<211> 455
<212> PRT
213> NTF5)

<220>

<223> B R ERAE

<400> 124
Met Leu Leu Leu Val

1
Ala Phe

Leu Ser

Gln Asp

50
Thr Val
65

Pro Ser
Ile Ser
Gly Asn
Thr Gly
130
Thr Lys
145
Pro Ser

Pro Asp

Glu Trp

Leu
Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln

Tyr

Leu

Leu
20

Ser
Ser
Leu

Phe

Leu
100
Leu

Thr

Glu

Ser

Gly

180
Gly

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165

Val

Val

Thr
Pro
Gly
Tyr
Ile
70

Gly
Gln
Tyr
Gly
Lys
150
Ser

Ser

Ile

Ser
Asp
Asp
Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu
Val

Trp

Trp

440

Leu
Tle
Arg
40

Asn
His

Gly

Phe
120
Gly
Gln
Thr

Ile

Gly

410

415

Lys Gly Pro Pro Leu Pro Arg Pro

425

430

Gly Ala Ala Glu Asn Ser Leu Ser

Leu

Gln
25
Val

Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys
Arg
185

Ser

210

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170

Gln

Glu

Cys
Thr
Ile
Gln
Arg
75

Thr
Thr
Gly
Gly
Gly
155
Val

Pro

Thr

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser

Pro

Thr

445

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly

Arg

Tyr

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys

190
Tyr

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175

Gly

Asn

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160
Leu

Leu

Ser
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195 200

Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp

210 215
Val Phe Leu Lys Met Asn Ser Leu Gln
225 230
Tyr Cys Ala Lys His Tyr Tyr Tyr Gly
245
Trp Gly Gln Gly Thr Ser Val Thr Val
260 265
Thr Pro Ala Pro Arg Pro Pro Thr Pro
275 280
Pro Leu Ser Leu Arg Pro Glu Ala Cys
290 295
Val His Thr Arg Gly Leu Asp Phe Ala
305 310
Pro Leu Ala Gly Thr Cys Gly Val Leu
325
Leu Tyr Cys Lys Arg Lys Lys Gln Arg
340 345
Leu Glu Thr Arg Ala His Arg Val Ala
355 360
Pro His Gln Ile Pro Ala Ser Thr Pro
370 375
His Pro Pro Pro Pro Pro Gly His Arg
385 390
Pro Pro Pro Pro Gly His Arg Val Gln
405
Pro Ala Pro Ser Gly Thr Gln Val His
420 425
Pro Arg Pro Arg Val Gln Pro Lys Pro
435 440
Ser Leu Ser Pro Ser Ser Asn
450 455
<210> 125
<211> 451
<212> PRT
213> NTLF4
220>
223> E R EAA

211

Thr
Gly
250
Ser
Ala
Arg
Cys
Leu
330
Ser
Thr
Gln
Ser
His
410

Gln

Pro

Asp
235
Ser
Ser
Pro
Pro
Asp
315
Leu
Arg
Glu
Asn
Gln
395
Gln

Gln

His

Asn
220
Asp
Tyr
Ala
Thr
Ala
300
Tle
Ser
Arg
Glu
Pro
380
Ala
Pro

Lys

Gly

205

Ser

Thr

Ala

Ala

Ile

285

Ala

Tyr

Leu

Asn

Arg

365

Ala

Pro

Gln

Gly

Ala
445

Lys
Ala
Met
Ala
270
Ala
Gly
Tle
Val
Asp
350
Gly
Thr
Ser
Lys
Pro

430
Ala

Ser
Tle
Asp
255
Thr
Ser
Gly
Trp
Tle
335
Glu
Arg
Ser
His
Arg
415

Pro

Glu

Gln
Tyr
240
Tyr
Thr
Gln
Ala
Ala
320
Thr
Glu
Lys
Gln
Arg
400
Pro

Leu

Asn
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<400> 125
Met Leu Leu

1
Ala

Leu
Gln
Thr
65

Pro
Tle
Gly
Thr
Thr
145
Pro
Pro
Glu
Ala
Val
225
Tyr
Trp

Thr

Gly

Phe
Ser
Asp
50

Val
Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu
210
Phe
Cys
Gly
His

Asn
290

Leu
Ala
35

Ile
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195
Lys
Leu
Ala
Gln
Lys

275
Lys

Leu
Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly
Ser
Lys
Lys
Gly
260

Trp

Val

Val
Tle
Leu
Lys
Leu
Ser
85

Glu
Pro
Ser
Val
Leu
165
Val
Val
Arg
Met
His
245
Thr

Thr

Ser

Thr
Pro
Gly
Tyr
Ile
70

Gly
Gln
Tyr
Gly
Lys
150
Ser
Ser
Ile
Leu
Asn
230
Tyr
Ser

Thr

Lys

Ser

Asp

Leu
55

Tyr
Ser
Glu
Thr
Ser
135
Leu

Val

Trp

Thr
215

Ser

Tyr

Val

Ser

Glu
295

Leu
Ile
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln
Thr
Ile
Gly
200
Ile
Leu
Tyr
Thr
Leu

280

Ser

Leu
Gln
25

Val
Trp
Thr
Ser
Ile
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Ile
Gln
Gly
Val
265

Ser

Ser

212

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170
Gln
Glu
Lys
Thr
Gly
250
Ser

Ala

Val

Cys
Thr
Ile
Gln
Arg
75

Thr
Thr
Gly
Gly
Gly
155
Val
Pro
Thr
Asp
Asp
235
Ser
Ser

Lys

Glu

Glu
Gln
Ser
Gln
60

Leu
Asp
Tyr
Thr
Ser
140
Pro
Ser
Pro
Thr
Asn
220
Asp
Tyr
Ala

Phe

Pro
300

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205
Ser
Thr
Ala
Ala
Lys

285
Val

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr
Lys
Ala
Met
Ala
270

Cys

Ser

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn
Ser
Ile
Asp
255
Val

Thr

Cys

Pro
Ser
Ser
Gly
Val
80

Thr
Gln
Tle
Ser
Ala
160
Leu
Leu
Ser
Gln
Tyr
240
Tyr
Tle

Ala

Pro
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Glu
305
Ser
Arg
Ala
Pro
Pro
385
Gly
Gly

Val

Ser

<210>
211>
<212>
<213>

Lys

Leu

Lys

His

Ala

370

Pro

His

Thr

Gln

Ser
450

<220>

223>
<400>

Gly
Leu
Lys
Arg
355
Ser
Gly
Arg
Gln
Pro

435

Asn

126
443
PRT

NILF5

Leu

Met

Gln

340

Val

Thr

His

Val

Val

420
Lys

B A
126

Asp
Val
325
Arg
Ala
Pro
Arg
Gln
405

His

Pro

Met Leu Leu Leu Val

1
Ala

Leu

Asp

Pro

65
Trp

Phe
Val
Ser
50

Ser

Tyr

Leu
Lys
35

Val

Arg

Asn

Leu
20

Pro
Ser

Gly

Asp

5
Ile

Ser

Ser

Leu

Tyr
85

Ile

310

Phe

Ser

Thr

Gln

Ser

390

His

Gln

Pro

Thr

Pro

Gln

Asn

Glu

70
Ala

Tyr

Val

Glu
Asn
375
Gln
Gln

Gln

His

Ser

Gln

Thr

Ser

95

Val

Leu

Ala

Arg

Glu

360

Pro

Ala

Pro

Lys

Gly
440

Leu
Val
Leu
40

Ala

Leu

Ser

Ile Ile Gly

Leu
Asn
345
Arg
Ala
Pro
Gln
Gly

425
Ala

Leu
Gln
25

Ser
Ala

Gly

Val

213

Leu
330
Asp
Gly
Thr
Ser
Lys
410

Pro

Ala

Leu
10

Leu
Leu
Trp

Arg

Lys
90

315
Val

Glu

Arg

Ser

His

395

Arg

Pro

Glu

Cys

Gln

Thr

Asn

Thr

75

Ser

Ile

Phe

Glu

Lys

Gln

380

Arg

Pro

Leu

Asn

Glu
Gln
Cys
Trp
60

Tyr

Arg

Cys

Tyr

Leu

Pro

365

His

Pro

Pro

Pro

Ser
445

Leu
Ser
Ala
45

Tle

Tyr

Ile

Gly

Ile

Glu

350

His

Pro

Pro

Ala

430
Leu

Pro
Gly
30

Ile
Arg

Arg

Thr

Gly
Thr
335
Thr
Gln
Pro
Pro
Pro
415

Pro

Ser

His
15

Pro
Ser
Gln

Ser

Ile
95

Gly
320
Lys
Arg
Ile
Pro
Pro
400
Ser

Arg

Pro

Pro

Gly

Gly

Ser

Lys

80

Asn
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Pro
Pro
Leu
Ser
145
Ser
Ser
Lys
Val
Thr
225
Gln
Tle
Asn
Cys
Val
305
Ala
Asn
Arg
Ala
Pro

385
Gln

Asp
Glu
Glu
130
Ser
Leu
Gln
Ala
Pro
210
Tle
Ser
Lys
Glu
Pro
290
Val
Phe
Asp
Gly
Thr
370

Ser

Lys

Thr
Asp
115
Asp
Gly
Ser
Thr
Pro
195
Ser
Ser
Tyr
Ala
Lys
275
Ser
Val
Tle
Glu
Arg
355
Ser
His

Arg

Ser
100
Thr
Ala
Gly
Ala
Tle
180
Asn
Arg
Ser
Ser
Ala
260
Ser
Pro
Gly
Tle
Glu
340
Lys
Gln

Arg

Pro

Lys

Ala

Phe

Gly

Ser

165

Trp

Leu

Phe

Leu

Ile

245

Ala

Asn

Leu

Gly

Phe

325

Leu

Pro

His

Pro

Pro

Asn
Val
Asp
Gly
150
Val
Ser
Leu
Ser
Gln
230
Pro
Tle
Gly
Phe
Val
310
Trp
Glu
His
Pro
Pro

390
Ala

Gln
Tyr
Tle
135
Ser
Gly
Tyr
Tle
Gly
215
Ala
Gln
Glu
Thr
Pro
295
Leu
Val
Thr
Gln
Pro
375

Pro

Pro

Phe
Tyr
120
Trp
Asp
Asp
Leu
Tyr
200
Arg
Glu
Thr
Val
Ile
280
Gly
Ala
Lys
Arg
Ile
360
Pro

Pro

Ser

Ser
105
Cys
Gly
Ile
Arg
Asn
185
Ala
Gly
Asp
Phe
Met
265
Ile
Pro
Cys
Arg
Ala
345
Pro
Pro
Gly

Gly

214

Leu

Ala

Gln

Gln

Val

170

Trp

Ala

Ser

Phe

Gly

250

Tyr

His

Ser

Tyr

Lys

330

His

Ala

Pro

His

Thr

Gln
Arg
Gly
Met
155
Thr
Tyr
Ser
Gly
Ala
235
Gln
Pro
Val
Lys
Ser
315
Lys
Arg
Ser
Gly
Arg

395
Gln

Leu
Glu
Thr
140
Thr
Tle
Gln
Ser
Thr
220
Thr
Gly
Pro
Lys
Pro
300
Leu
Gln
Val
Thr
His
380

Val

Val

Asn
Val
125
Met
Gln
Thr
Gln
Leu
205
Asp
Tyr
Thr
Pro
Gly
285
Phe
Leu
Arg
Ala
Pro
365
Arg

Gln

His

Ser
110
Thr
Val
Ser
Cys
Arg
190
Gln
Phe
Tyr
Lys
Tyr
270
Lys
Trp
Val
Ser
Thr
350
Gln
Ser
His

Gln

Val

Gly

Thr

Pro

Arg

175

Pro

Ser

Thr

Cys

Leu

255

Leu

His

Val

Thr

Arg

335

Glu

Asn

Gln

Gln

Gln

Thr
Asp
Val
Ser
160
Ala
Gly
Gly
Leu
Gln
240
Glu
Asp
Leu
Leu
Val
320
Arg
Glu
Pro
Ala
Pro

400
Lys
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405

Gly Pro Pro Leu Pro Arg Pro Arg

420

Ala Ala Glu Asn Ser Leu Ser Pro

435

<210> 127
<211> 446
<212> PRT
213> NI 75

<220>

<223> B R EAE

<400> 127
Met Leu Leu Leu Val

1
Ala Phe

Leu Val

Asp Ser
50

Pro Ser

65

Trp Tyr

Pro Asp
Pro Glu
Leu Glu
130
Ser Ser
145
Ser Leu
Ser Gln

Lys Ala

Val Pro

Leu

Lys

35

Val

Arg

Asn

Thr

115

Asp

Gly

Ser

Thr

Pro

195

Ser

Leu
20

Pro
Ser
Gly
Asp
Ser
100
Thr
Ala
Gly
Ala
Tle
180

Asn

Arg

5
Ile

Ser
Ser
Leu
Tyr
85

Lys
Ala
Phe
Gly
Ser
165
Trp

Leu

Phe

Thr

Pro

Gln

Asn

Glu

70

Ala

Asn

Val

Asp

Gly

150

Val

Ser

Leu

Ser

Ser

Gln

Thr

Ser

95

Trp

Val

Gln

Tyr

Ile

135

Ser

Gly

Tyr

Ile

Gly

440

Leu

Val

Leu

40

Ala

Leu

Ser

Phe

Leu

Tyr
200

410

415

Val Gln Pro Lys Pro Pro His Gly

425

Ser Ser Asn

Leu
Gln
25

Ser
Ala
Gly
Val
Ser
105
Cys
Gly
Tle
Arg
Asn
185
Ala

Gly

215

Leu
10

Leu
Leu
Trp
Arg
Lys
90

Leu
Ala
Gln
Gln
Val
170
Trp

Ala

Ser

Cys
Gln
Thr
Asn
Thr
75

Ser

Gln

Gly
Met

155
Thr

Ser

Gly

Glu

Gln

Cys

Trp

60

Tyr

Arg

Leu

Glu

Thr

140

Thr

Ile

Gln

Ser

Thr

Leu

Ser

Ala

45

Ile

Tyr

Ile

Asn

Val

125

Met

Gln

Thr

Gln

Leu
205

430

Pro
Gly
30

Tle
Arg
Arg
Thr
Ser
110
Thr
Val
Ser
Cys
Arg
190

Gln

Phe

His
15

Pro
Ser
Gln
Ser
Tle
95

Val
Gly
Thr
Pro
Arg
175
Pro

Ser

Thr

Pro
Gly
Gly
Ser
Lys
80

Asn

Thr

Val
Ser
160
Ala
Gly

Gly

Leu
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Thr
225
Gln
Tle
Ala
Arg
Cys
305
Leu
Ser
Thr
Gln
Ser
385
His
Gln

Pro

<210>
211>
<212>
<213>

210
Ile

Ser

Lys

Pro

Pro

290

Asp

Leu

Arg

Glu

Asn

370

Gln

Gln

Gln

His

<220>

223>
<400>

Ser

Tyr

Ala

Thr

275

Ala

Ile

Ser

Arg

Glu

355

Pro

Ala

Pro

Lys

Gly
435

128
453
PRT

NILF5

Ser
Ser
Ala
260
Tle
Ala
Tyr
Leu
Asn
340
Arg
Ala
Pro
Gln
Gly

420
Ala

B R
128

Leu
Tle
245
Ala
Ala
Gly
Tle
Val
325
Asp
Gly
Thr
Ser
Lys
405

Pro

Ala

Gln
230
Pro
Thr
Ser
Gly
Trp
310
Tle
Glu
Arg
Ser
His
390
Arg

Pro

Glu

215
Ala

Gln

Thr

Gln

Ala

295

Ala

Thr

Glu

Lys

Gln

375

Arg

Pro

Leu

Asn

Glu

Thr

Thr

Pro

280

Val

Pro

Leu

Leu

Pro

360

His

Pro

Pro

Pro

Ser
440

Asp
Phe
Pro
265
Leu
His
Leu
Tyr
Glu
345
His
Pro
Pro
Ala
Arg

425
Leu

Phe
Gly
250
Ala
Ser
Thr
Ala
Cys
330
Thr
Gln
Pro
Pro
Pro
410

Pro

Ser

Ala
235
Gln
Pro
Leu
Arg
Gly
315
Lys
Arg
Tle
Pro
Pro
395
Ser

Arg

Pro

220
Thr

Gly

Arg

Arg

Gly

300

Thr

Arg

Ala

Pro

Pro

380

Gly

Gly

Val

Ser

Tyr

Thr

Pro

Pro

285

Leu

Cys

Lys

His

Ala

365

Pro

His

Thr

Gln

Ser
445

Lys
Pro
270
Glu
Asp
Gly
Lys
Arg
350
Ser
Gly
Arg
Gln
Pro

430

Asn

Cys
Leu
255
Thr
Ala
Phe
Val
Gln
335
Val
Thr
His
Val
Val

415
Lys

Gln
240
Glu
Pro
Cys
Ala
Leu
320
Arg
Ala
Pro
Arg
Gln
400
His

Pro

Met Val Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

1

5

10

15

Ala Phe Leu Leu Ile Pro Asp Thr Glu Val Gln Leu Val Glu Ser Gly

216
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Gly
Ser
Pro
65

Thr
Asn
Asp
Trp
Ser
145
Ser
Gly
Tyr
Tle
Gly
225
Gln
Trp
Glu
Thr
Pro

305
Leu

Gly
Gly
50

Glu
Tyr
Ala
Thr
Gly
130
Ala
Asp
Asp
Leu
Tyr
210
Ser
Glu
Thr
Val
Ile
290

Gly

Ala

Leu
35

Phe
Lys
Tyr
Lys
Ala
115
Val
Gly
Ile
Arg
Asn
195
Tyr
Gly
Asp
Phe
Met
275
Ile

Pro

Cys

20
Val

Ala
Arg
Pro
Asn
100
Met
Leu
Gly
Gln
Val
180
Trp
Thr
Ser
Phe
Gly
260
Tyr
His
Ser

Tyr

Lys
Phe
Leu
Asp
85

Thr
Tyr
Phe
Gly
Met
165
Thr
Tyr
Ser
Gly
Ala
245
Gly
Pro
Val

Lys

Ser
325

Pro
Ser
Glu
70

Thr
Leu
Tyr
Ala
Gly
150
Thr
Tle
Gln
Tle
Thr
230
Thr
Gly
Pro
Lys
Pro

310
Leu

Gly
Ile
55

Trp
Val
Tyr
Cys
Tyr
135
Ser
Gln
Ser
Gln
Leu
215
Asp
Tyr
Thr
Pro
Gly
295

Phe

Leu

Gly
40

Tyr
Val
Lys
Leu
Ala
120
Trp
Gly
Thr
Cys
Lys
200
His
Tyr
Phe
Lys
Tyr
280
Lys

Trp

Val

25

Ser Leu Lys

Asp
Ala
Gly
Gln
105
Arg
Gly
Gly
Thr
Arg
185
Pro
Ser
Ser
Cys
Leu
265
Leu
His
Val

Thr

217

Met
Tyr
Arg
90

Met
His
Gln
Gly
Ser
170
Ala
Asp
Gly
Leu
Gln
250
Glu
Asp
Leu

Leu

Val
330

Ser
Tle
75

Phe
Ser
Ser
Gly
Gly
155
Ser
Ser
Gly
Val
Thr
235
Gln
Tle
Asn
Cys
Val

315
Ala

Leu
Trp
60

Ser
Thr
Ser
Gly
Thr
140
Ser
Leu
Gln
Thr
Pro
220
Tle
Gly
Lys
Glu
Pro
300

Val

Phe

Ser
45

Val
Ser
Tle
Leu
Tyr
125
Leu
Gly
Ser
Asp
Val
205
Ser
Ser
Asn
Ala
Lys
285
Ser

Val

Ile

30
Cys

Arg
Gly
Ser
Lys
110
Gly
Val
Gly
Ala
Ile
190
Lys
Arg
Asn
Thr
Ala
270
Ser
Pro

Gly

Ile

Ala
Gln
Gly
Arg
95

Ser
Thr
Thr
Gly
Ser
175
Ser
Leu
Phe
Leu
Leu
255
Ala
Asn
Leu

Gly

Phe
335

Ala
Thr
Gly
80

Asp
Glu
His
Val
Gly
160
Leu
Asn
Leu
Ser
Glu
240
Pro
Tle
Gly
Phe
Val

320
Trp
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Val Lys
Thr Arg
Gln Ile
370
Pro Pro
385
Pro Pro
Pro Ser

Pro Arg

Ser Pro
450

Arg

Ala
355

Pro

Pro

Gly

Gly

Val

435

Ser

<210> 129
<211> 456
<212> PRT
213> NI

<220>

<223> B R ERAA

<400> 129
Met Val Leu Leu Val

1
Ala Phe

Gly Gly

Ser Gly
50

Pro Glu

65

Thr Tyr

Asn Ala

Asp Thr

Leu

Leu

35

Phe

Lys

Tyr

Lys

Ala
115

Lys
340
His
Ala
Pro
His
Thr
420

Gln

Ser

Leu
20

Val
Ala
Arg
Pro
Asn

100
Met

Lys

Ser

Gly

405

Gln

Pro

Asn

5
Ile

Lys
Phe
Leu
Asp
85

Thr

Tyr

Gln

Val

Thr

His

390

Val

Val

Lys

Thr

Pro

Pro

Ser

Glu

70

Thr

Leu

Tyr

Arg
Ala
Pro
375
Arg
Gln
His

Pro

Ser

Asp

Gly

Ile

95

Trp

Val

Tyr

Cys

Ser
Thr
360
Gln
Ser
His
Gln

Pro
440

Leu

Thr

Gly

40

Tyr

Val

Lys

Leu

Ala
120

Arg
345
Glu

Asn

Gln

Gln

Gln

425
His

Leu
Glu
25

Ser
Asp
Ala

Gly

Gln
105
Arg

218

Arg
Glu
Pro
Ala
Pro
410

Lys

Gly

Leu
10
Val

Leu

Met

Arg
90
Met

His

Asn

Ala
Pro
395
Gln

Gly

Ala

Cys

Gln

Lys

Ser

Ile

75

Phe

Ser

Ser

Asp
Gly
Thr
380
Ser
Lys

Pro

Ala

Glu

Leu

Leu

Trp

60

Ser

Thr

Ser

Gly

Glu

365

Ser

His

Arg

Pro

Glu
445

Leu
Val
Ser
45

Val
Ser

Ile

Leu

125

Glu
350
Lys

Gln

Arg

Pro

Leu

430

Asn

Pro

Glu
30
Cys

Arg

Gly

Ser

Lys

110
Gly

Leu
Pro
His
Pro
Pro
415

Pro

Ser

His
15

Ser
Ala
Gln
Gly
Arg
95

Ser

Thr

Glu
His
Pro
Pro
400
Ala

Arg

Leu

Pro

Gly

Ala

Thr

Gly

80

Asp

Glu

His
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Trp
Ser
145
Ser
Gly
Tyr
Tle
Gly
225
Gln
Trp
Thr
Gln
Ala
305
Ala
Thr
Glu
Lys
Gln
385
Arg

Pro

Leu

Gly
130
Ala
Asp
Asp
Leu
Tyr
210
Ser
Glu
Thr
Thr
Pro
290
Val
Pro
Leu
Leu
Pro
370
His
Pro

Pro

Pro

Val

Gly

Ile

Arg

Asn

195

Tyr

Gly

Asp

Phe

Pro

275

Leu

His

Leu

Tyr

Glu

355

His

Pro

Pro

Ala

Arg

Leu
Gly
Gln
Val
180
Trp
Thr
Ser
Phe
Gly
260
Ala
Ser
Thr
Ala
Cys
340
Thr
Gln
Pro
Pro
Pro

420

Pro

Phe
Gly
Met
165
Thr
Tyr
Ser
Gly
Ala
245
Gly
Pro
Leu
Arg
Gly
325
Lys
Arg
Ile
Pro
Pro
405

Ser

Arg

Ala
Gly
150
Thr
Ile
Gln
Ile
Thr
230
Thr
Gly
Arg
Arg
Gly
310
Thr
Arg
Ala
Pro
Pro
390
Gly

Gly

Val

Tyr
135
Ser
Gln
Ser
Gln
Leu
215
Asp
Tyr
Thr
Pro
Pro
295
Leu
Cys
Lys
His
Ala
375
Pro
His
Thr

Gln

Trp

Gly

Thr

Cys

Lys

200

His

Tyr

Phe

Lys

Pro

280

Glu

Asp

Gly

Lys

Arg

360

Ser

Gly

Arg

Gln

Pro

Gly Gln Gly

Gly
Thr
Arg
185
Pro
Ser
Ser
Cys
Leu
265
Thr
Ala
Phe
Val
Gln
345
Val
Thr
His
Val
Val
425

Lys

219

Gly
Ser
170
Ala
Asp
Gly
Leu
Gln
250
Glu
Pro
Cys
Ala
Leu
330
Arg
Ala
Pro
Arg
Gln
410
His

Pro

Gly
155
Ser
Ser
Gly
Val
Thr
235
Gln
Tle
Ala
Arg
Cys
315
Leu
Ser
Thr
Gln
Ser
395
His
Gln

Pro

Thr
140
Ser
Leu
Gln
Thr
Pro
220
Tle
Gly
Lys
Pro
Pro
300
Asp
Leu
Arg
Glu
Asn
380
Gln
Gln

Gln

His

Leu

Gly

Ser

Asp

Val

205

Ser

Ser

Asn

Ala

Thr

285

Ala

Ile

Ser

Arg

Glu

365

Pro

Ala

Pro

Lys

Gly

Val
Gly
Ala
Ile
190
Lys
Arg
Asn
Thr
Ala
270
Ile
Ala
Tyr
Leu
Asn
350
Arg
Ala
Pro
Gln
Gly

430
Ala

Thr
Gly
Ser
175
Ser
Leu
Phe
Leu
Leu
255
Ala
Ala
Gly
Tle
Val
335
Asp
Gly
Thr
Ser
Lys
415

Pro

Ala

Val
Gly
160
Leu
Asn
Leu
Ser
Glu
240
Pro
Thr
Ser
Gly
Trp
320
Tle
Glu
Arg
Ser
His
400
Arg

Pro

Glu
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435

440

Asn Ser Leu Ser Pro Ser Ser Asn

450

<210> 130
<211> 452
<212> PRT
213> NI

<220>

<223> B R ERAE

<400> 130
Met Val Leu Leu Val

1

Ala Phe Leu Leu

Gly Gly

Ser Gly
50

Pro Glu

65

Thr Tyr

Asn Ala

Asp Thr

Trp Gly
130

Ser Ala

145

Ser Asp

Gly Asp

Tyr Leu

Ile Tyr

210
Gly Ser

Leu
35

Phe
Lys
Tyr
Lys
Ala
115
Val
Gly
Tle
Arg
Asn
195

Tyr

Gly

20
Val

Ala
Arg
Pro
Asn
100
Met
Leu
Gly
Gln
Val
180
Trp

Thr

Ser

5
Ile

Lys

Phe

Leu

Asp

85

Thr

Tyr

Phe

Gly

Met

165

Thr

Tyr

Ser

Gly

Thr

Pro

Pro

Ser

Glu

70

Thr

Leu

Tyr

Ala

Gly

150

Thr

Ile

Gln

Ile

Thr

455

Ser
Asp
Gly
Ile
55

Trp

Val

Cys
Tyr
135
Ser
Gln
Ser

Gln

Leu
215

Leu
Thr
Gly
40

Tyr
Val
Lys
Leu
Ala
120
Trp
Gly
Thr
Cys
Lys
200
His

Tyr

Leu
Glu
25

Ser
Asp
Ala
Gly
Gln
105
Arg
Gly
Gly
Thr
Arg
185
Pro
Ser

Ser

220

Leu

10

Val

Leu

Met

Tyr

90

Met

His

Gln

Gly

Ser

170

Ala

Asp

Gly

Leu

Cys

Gln

Lys

Ser

Ile

75

Phe

Ser

Ser

Gly

Gly

155

Ser

Ser

Gly

Val

Thr

Glu
Leu
Leu
Trp
60

Ser
Thr
Ser
Gly
Thr
140
Ser
Leu
Gln
Thr
Pro

220
Ile

445

Leu
Val
Ser
45

Val
Ser
Tle
Leu
Tyr
125
Leu
Gly
Ser
Asp
Val
205

Ser

Ser

Pro
Glu
30

Cys
Arg
Gly
Ser
Lys
110
Gly
Val
Gly
Ala
Tle
190
Lys

Arg

Asn

His
15

Ser
Ala
Gln
Gly
Arg
95

Ser
Thr
Thr
Gly
Ser
175
Ser
Leu

Phe

Leu

Pro

Gly

Ala

Thr

Gly

80

Asp

Glu

His

Val

Gly

160

Leu

Asn

Leu

Ser

Glu
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225

Gln Glu Asp

Trp
Tle
Ala
Pro
305
Gly
Lys
Arg
Tle
Pro
385
Pro
Ser

Arg

Pro

<210>
211>
<212>
<213>

Thr
Thr
Gly
290
Glu
Ser
Arg
Ala
Pro
370
Pro
Gly
Gly

Val

Ser
450

<220>

223>
<400>

Phe

His

275

Asn

Lys

Leu

Lys

His

355

Ala

Pro

His

Thr

Gln

435

Ser

131
688
PRT

NILF5

Phe
Gly
260
Lys
Lys
Gly
Leu
Lys
340
Arg
Ser
Gly
Arg
Gln
420

Pro

Asn

B R
131

Ala
245
Gly
Trp
Val
Leu
Met
325
Gln
Val
Thr
His
Val
405

Val

Lys

230
Thr

Gly
Thr
Ser
Asp
310
Val
Arg
Ala
Pro
Arg
390
Gln
His

Pro

Tyr

Thr

Thr

Lys

295

Ile

Phe

Ser

Thr

Gln

375

Ser

His

Gln

Pro

Phe
Lys
Ser
280
Glu

Tyr

Val

Glu
360
Asn
Gln
Gln

Gln

His
440

Cys
Leu
265
Leu
Ser
Leu
Ala
Arg
345
Glu
Pro
Ala
Pro
Lys

425
Gly

Gln
250
Glu
Ser
Ser
Tle
Leu
330
Asn
Arg
Ala
Pro
Gln
410

Gly

Ala

235
Gln

Tle
Ala
Val
Tle
315
Leu
Asp
Gly
Thr
Ser
395
Lys

Pro

Ala

Gly
Lys
Lys
Glu
300
Gly
Val
Glu
Arg
Ser
380
His
Arg

Pro

Glu

Asn
Ala
Phe
285
Pro
Tle
Phe
Glu
Lys
365
Gln
Arg
Pro

Leu

Asn
445

Thr
Ala
270
Lys
Val
Cys
Tyr
Leu
350
Pro
His
Pro
Pro
Pro

430

Ser

Leu
255
Ala
Cys
Ser
Gly
Tle
335
Glu
His
Pro
Pro
Ala
415

Arg

Leu

240

Pro
Val
Thr
Cys
Gly
320
Thr
Thr
Gln
Pro
Pro
400
Pro

Pro

Ser

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro

1

5

10

15

Ala Phe Leu Leu Ile Pro Asp Ile Val Leu Thr Gln Ser Pro Ala Ile

221
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Leu
Ser
Pro
65

Ala
Ser
Ser
Gly
Ser
145
Gly
Ser
Trp
Lys
Ala
225
Tyr
Val
Cys
Gly
Ile

305
Glu

Ser
Ser
50

Lys
Arg
Arg
Phe
Ser
130
Ser
Ala
Tyr
Ile
Phe
210
Tyr
Cys
Trp
Asp
Pro
290

Ser

Asp

Ala
35

Val
Pro
Phe
Val
Asn
115
Thr
Glu
Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys
275
Ser

Arg

Pro

20

Ser
Asn
Trp
Ser
Glu
100
Pro
Ser
Val
Val
Met
180
Ala
Gly
Gln
Arg
Ala
260
Thr
Val

Thr

Glu

Pro
Tyr
Ile
Gly
85

Ala
Pro
Gly
Gln
Lys
165
His
Ile
Lys
Leu
Ser
245
Gly
His
Phe

Pro

Val
325

Gly
Met
Tyr
70

Ser
Glu
Thr
Gly
Leu
150
Met
Trp
Tyr
Ala
Ser
230
Asn
Thr
Thr
Leu
Glu

310
Lys

Glu
Asp
55

Ala
Gly
Asp
Phe
Gly
135
Gln
Ser
Val
Pro
Thr
215
Ser
Tyr
Thr
Cys
Phe
295

Val

Phe

Lys
40

Trp
Thr
Ser
Ala
Gly
120
Ser
Gln
Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro
280
Pro

Thr

Asn

25

Val Thr Met

Tyr
Ser
Gly
Ala
105
Gly
Gly
Ser
Lys
Gln
185
Asn
Thr
Thr
Gly
Thr
265
Pro
Pro

Cys

Trp

222

Gln
Asn
Thr
90

Thr
Gly
Gly
Gly
Ala
170
Thr
Gly
Ala
Ser
Ser
250
Val
Cys
Lys

Val

Tyr
330

Lys
Leu
75

Ser
Tyr
Thr
Gly
Ala
155
Ser
Pro
Asp
Asp
Glu
235
Ser
Ser
Pro
Pro
Val

315
Val

Thr
Lys
60

Ala
Tyr
Tyr
Lys
Ser
140
Glu
Gly
Gly
Thr
Lys
220
Asp
Tyr
Ser
Ala
Lys
300

Val

Asp

Cys
45

Pro
Ser
Ser
Cys
Leu
125
Gly
Leu
Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro
285
Asp

Asp

Gly

30
Arg

Gly
Gly
Leu
Gln
110
Glu
Gly
Val
Thr
Gly
190
Tyr
Ser
Ala
Phe
Pro
270
Pro
Thr

Val

Val

Ala
Ser
Val
Thr
95

Gln
Tle
Gly
Lys
Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys
Val
Leu

Ser

Glu
335

Ser
Ser
Pro
80

Tle
Trp
Lys
Gly
Pro
160
Thr
Glu
Gln
Thr
Tyr
240
Asp
Ser
Ala
Met
His

320
Val
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His
Arg
Lys
Glu
385
Tyr
Leu
Trp
Val
Asp
465
His
Pro
Pro
Lys
Pro
545
Leu
Gln
Val
Thr
His

625
Val

Asn
Val
Glu
370
Lys
Thr
Thr
Glu
Leu
450
Lys
Glu
Gly
Pro
Gly
530
Phe
Leu
Arg
Ala
Pro
610

Arg

Gln

Ala
Val
355
Tyr
Thr
Leu
Cys
Ser
435
Asp
Ser
Ala
Lys
Tyr
515
Lys
Trp
Val
Ser
Thr
595
Gln

Ser

His

Lys
340
Ser
Lys
Tle
Pro
Leu
420
Asn
Ser
Arg
Leu
Lys
500
Leu
His
Val
Thr
Arg
580
Glu
Asn

Gln

Gln

Thr

Val

Cys

Ser

Pro

405

Val

Gly

Asp

Trp

His

485

Asp

Asp

Leu

Leu

Val

565

Arg

Glu

Pro

Ala

Pro

Lys
Leu
Lys
Lys
390
Ser
Lys
Gln
Gly
Gln
470
Asn
Pro
Asn
Cys
Val
550
Ala
Asn
Arg
Ala
Pro

630
Gln

Pro
Thr
Val
375
Ala
Arg
Gly
Pro
Ser
455
Gln
His
Lys
Glu
Pro
535
Val
Phe
Asp
Gly
Thr
615

Ser

Lys

Arg
Val
360
Ser
Lys
Asp
Phe
Glu
440
Phe
Gly
Tyr
Ala
Lys
520
Ser
Val
Ile
Glu
Arg
600
Ser
His

Arg

Glu
345
Leu
Asn
Gly
Glu
Tyr
425
Asn
Phe
Asn
Thr
Ala
505
Ser
Pro
Gly
Tle
Glu
585
Lys
Gln
Arg

Pro

223

Glu

His

Lys

Gln

Leu

410

Pro

Asn

Leu

Val

Gln

490

Ala

Asn

Leu

Gly

Phe

570

Leu

Pro

His

Pro

Pro

Gln
Gln
Ala
Pro
395
Thr
Ser
Tyr
Tyr
Phe
475
Lys
Tle
Gly
Phe
Val
55h
Trp
Glu
His
Pro
Pro

635
Ala

Tyr
Asp
Leu
380
Arg
Lys
Asp
Lys
Ser
460
Ser
Ser
Glu
Thr
Pro
540
Leu
Val
Thr
Gln
Pro
620

Pro

Pro

Gln
Trp
365
Pro
Glu
Asn
Ile
Thr
445
Lys
Cys
Leu
Val
Ile
525
Gly
Ala
Lys
Arg
Ile
605
Pro

Pro

Ser

Ser
350
Leu
Ala
Pro
Gln
Ala
430
Thr
Leu
Ser
Ser
Met
510
Tle
Pro
Cys
Arg
Ala
590
Pro
Pro

Gly

Gly

Thr

Asn

Pro

Gln

Val

415

Val

Pro

Thr

Val

Leu

495

Tyr

His

Ser

Tyr

Lys

075

His

Ala

Pro

His

Thr

Tyr
Gly
Ile
Val
400
Ser
Glu
Pro
Val
Met
480
Ser
Pro
Val
Lys
Ser
560
Lys
Arg
Ser
Gly
Arg

640
Gln
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645

Val His Gln Gln Lys Gly Pro Pro

660

Lys Pro Pro His Gly Ala Ala Glu

<210>
211>
<212>
<213>

<220>

223>
<400>

675

132
691
PRT

NILF5

B
132

Met Leu Leu Leu Val

1
Ala

Leu
Ser
Pro
65

Ala
Ser
Ser
Gly
Ser
145
Gly
Ser

Trp

Lys

Phe
Ser
Ser
50

Lys
Arg
Arg
Phe
Ser
130
Ser
Ala
Tyr

Ile

Phe

Leu
Ala
35

Val
Pro
Phe
Val
Asn
115
Thr
Glu
Ser
Asn
Gly

195
Lys

Leu
20

Ser
Asn
Trp
Ser
Glu
100
Pro
Ser
Val
Val
Met
180

Ala

Gly

5
Ile

Pro
Tyr
Tle
Gly
85

Ala
Pro
Gly
Gln
Lys
165
His
Tle

Lys

Thr

Pro

Gly

Met

Tyr

70

Ser

Glu

Thr

Gly

Leu

150

Met

Trp

Tyr

Ala

Ser

Glu
Asp
55

Ala
Gly
Asp
Phe
Gly
135
Gln
Ser
Val

Pro

Thr

680

Leu

Ile

Lys
40
Trp

Thr

Ser

Ala

Gly

120

Ser

Gln

Cys

Lys

Gly

200
Leu

650

655

Leu Pro Arg Pro Arg Val Gln Pro

665

670

Asn Ser Leu Ser Pro Ser Ser Asn

Leu
Val
25

Val
Tyr
Ser
Gly
Ala
105
Gly
Gly
Ser
Lys
Gln
185
Asn

Thr

224

Leu
10

Leu
Thr
Gln
Asn
Thr
90

Thr
Gly
Gly
Gly
Ala
170
Thr

Gly

Ala

Cys
Thr
Met
Lys
Leu
75

Ser
Tyr
Thr
Gly
Ala
155
Ser

Pro

Asp

Glu

Gln

Thr

Lys

60

Ala

Tyr

Tyr

Lys

Ser

140

Glu

Gly

Gly

Thr

Lys

685

Leu
Ser
Cys
45

Pro
Ser
Ser
Cys
Leu
125
Gly
Leu
Tyr
Gln
Ser

205

Ser

Pro
Pro
30

Arg
Gly
Gly
Leu
Gln
110
Glu
Gly
Val
Thr
Gly
190

Tyr

Ser

His
15

Ala
Ala
Ser
Val
Thr
95

Gln
Tle
Gly
Lys
Phe
175
Leu

Asn

Ser

Pro

Ile

Ser

Ser

Pro

80

Ile

Trp

Lys

Gly

Pro

160

Thr

Glu

Gln

Thr
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Ala
225
Tyr
Val
Cys
Gly
Ile
305
Glu
His
Arg
Lys
Glu
385
Tyr
Leu
Trp
Val
Asp
465
His
Pro

Arg

210
Tyr

Cys
Trp
Asp
Pro
290
Ser
Asp
Asn
Val
Glu
370
Lys
Thr
Thr
Glu
Leu
450
Lys
Glu

Gly

Pro

Met
Ala
Gly
Lys
275
Ser
Arg
Pro
Ala
Val
355
Tyr
Thr
Leu
Cys
Ser
435
Asp
Ser
Ala

Lys

Pro
515

Gln
Arg
Ala
260
Thr
Val
Thr
Glu
Lys
340
Ser
Lys
Tle
Pro
Leu
420
Asn
Ser
Arg
Leu
Lys

500
Thr

Leu
Ser
245
Gly
His
Phe
Pro
Val
325
Thr
Val
Cys
Ser
Pro
405
Val
Gly
Asp
Trp
His
485

Asp

Pro

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

Pro

Ala

215

Ser
Tyr
Thr
Cys
Phe
295
Val
Phe
Pro
Thr
Val
375
Ala
Arg
Gly
Pro
Ser
455
Gln
His
Lys

Pro

Leu
Tyr
Val
Pro
280
Pro
Thr
Asn
Arg
Val
360
Ser
Lys
Asp
Phe
Glu
440
Phe
Gly
Tyr

Ala

Thr
520

Thr
Gly
Thr
265
Pro
Pro
Cys
Trp
Glu
345
Leu
Asn
Gly
Glu
Tyr
425
Asn
Phe
Asn
Thr
Ala

505
Ile

225

Ser
Ser
250
Val
Cys
Lys
Val
Tyr
330
Glu
His
Lys
Gln
Leu
410
Pro
Asn
Leu
Val
Gln
490

Ala

Ala

Glu
235
Ser
Ser
Pro
Pro
Val
315
Val
Gln
Gln
Ala
Pro
395
Thr
Ser
Tyr
Tyr
Phe
475
Lys

Thr

Ser

220
Asp

Tyr
Ser
Ala
Lys
300
Val
Asp
Tyr
Asp
Leu
380
Arg
Lys
Asp
Lys
Ser
460
Ser
Ser

Thr

Gln

Ser
Trp
Glu
Pro
285
Asp
Asp
Gly
Gln
Trp
365
Pro
Glu
Asn
Ile
Thr
445
Lys
Cys
Leu

Thr

Pro
525

Ala

Phe

Pro

270

Pro

Thr

Val

Val

Ser

350

Leu

Ala

Pro

Gln

Ala

430

Thr

Leu

Ser

Ser

Pro

510
Leu

Asp
Phe
255
Lys
Val
Leu
Ser
Glu
335
Thr
Asn
Pro
Gln
Val
415
Val
Pro
Thr
Val
Leu
495

Ala

Ser

Tyr
240
Asp
Ser
Ala
Met
His
320
Val
Tyr
Gly
Tle
Val
400
Ser
Glu
Pro
Val
Met
480
Ser

Pro

Leu
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Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg
530 535 540
Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly
545 550 555 560
Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile Thr Leu Tyr Cys Lys
565 570 575
Arg Lys Lys Gln Arg Ser Arg Arg Asn Asp Glu Glu Leu Glu Thr Arg
580 585 590
Ala His Arg Val Ala Thr Glu Glu Arg Gly Arg Lys Pro His Gln Ile
595 600 605
Pro Ala Ser Thr Pro Gln Asn Pro Ala Thr Ser Gln His Pro Pro Pro
610 615 620
Pro Pro Gly His Arg Ser Gln Ala Pro Ser His Arg Pro Pro Pro Pro
625 630 635 640
Gly His Arg Val Gln His Gln Pro Gln Lys Arg Pro Pro Ala Pro Ser
645 650 655
Gly Thr GIln Val His Gln Gln Lys Gly Pro Pro Leu Pro Arg Pro Arg
660 665 670
Val Gln Pro Lys Pro Pro His Gly Ala Ala Glu Asn Ser Leu Ser Pro
675 680 685
Ser Ser Asn
690
<210> 133
<211> 800
<212> PRT
213> NLFH)
220>
223> E R EAA
<400> 133
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro
1 5 10 15
Ala Phe Leu Leu Ile Pro Asp Ile Val Leu Thr Gln Ser Pro Ala Ile
20 25 30
Leu Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser
35 40 45
Ser Ser Val Asn Tyr Met Asp Trp Tyr Gln Lys Lys Pro Gly Ser Ser
50 55 60
Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80

226
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Ala

Ser

Ser

Gly

Ser

145

Gly

Ser

Trp

Lys

Ala

225

Tyr

Val

Cys

Gly

Ile

305

Glu

His

Arg

Lys

Glu

Arg
Arg
Phe
Ser
130
Ser
Ala
Tyr
Tle
Phe
210
Tyr
Cys
Trp
Asp
Pro
290
Ser
Asp
Asn
Val
Glu

370
Lys

Phe
Val
Asn
115
Thr
Glu
Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys
275
Ser
Arg
Pro
Ala
Val
355

Tyr

Thr

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

Lys

Ile

Gly
85

Ala
Pro
Gly
Gln
Lys
165
His
Tle
Lys
Leu
Ser
245
Gly
His
Phe
Pro
Val
325
Thr
Val

Cys

Ser

Ser

Glu

Thr

Gly

Leu

150

Met

Trp

Tyr

Ala

Ser

230

Asn

Thr

Thr

Leu

Glu

310

Lys

Lys

Leu

Lys

Lys

Gly

Phe
Gly
135
Gln
Ser
Val
Pro
Thr
215
Ser
Tyr
Thr
Cys
Phe
295
Val
Phe
Pro
Thr
Val

375
Ala

Ser
Ala
Gly
120
Ser
Gln
Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro
280
Pro
Thr
Asn
Arg
Val
360

Ser

Lys

Gly
Ala
105
Gly
Gly
Ser
Lys
Gln
185
Asn
Thr
Thr
Gly
Thr
265
Pro
Pro
Cys
Trp
Glu
345
Leu
Asn

Gly

227

Thr
90

Thr
Gly
Gly
Gly
Ala
170
Thr
Gly
Ala
Ser
Ser
250
Val
Cys
Lys
Val
Tyr
330
Glu
His
Lys

Gln

Ser

Tyr

Thr

Gly

Ala

155

Ser

Pro

Asp

Asp

Glu

235

Ser

Ser

Pro

Pro

Val

315

Val

Gln

Gln

Ala

Pro

Tyr
Tyr
Lys
Ser
140
Glu
Gly
Gly
Thr
Lys
220
Asp
Tyr
Ser
Ala
Lys
300
Val
Asp
Tyr
Asp
Leu

380
Arg

Ser
Cys
Leu
125
Gly
Leu
Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro
285
Asp
Asp
Gly
Gln
Trp
365

Pro

Glu

Leu
Gln
110
Glu
Gly
Val
Thr
Gly
190
Tyr
Ser
Ala
Phe
Pro
270
Pro
Thr
Val
Val
Ser
350
Leu

Ala

Pro

Thr
95

Gln
Tle
Gly
Lys
Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys
Val
Leu
Ser
Glu
335
Thr
Asn

Pro

Gln

Ile

Trp

Lys

Gly

Pro

160

Thr

Glu

Gln

Thr

Tyr

240

Asp

Ser

Ala

Met

His

320

Val

Tyr

Gly

Ile

Val
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385

Tyr Thr Leu Pro

Leu
Trp
Val
Asp
465
His
Pro
Pro
Lys
Pro
545
Leu
Gln
Val
Thr
His
625
Val
Val

Lys

Arg

Thr
Glu
Leu
450
Lys
Glu
Gly
Pro
Gly
530
Phe
Leu
Arg
Ala
Pro
610
Arg
Gln
His
Pro

Val
690

Cys
Ser
435
Asp
Ser
Ala
Lys
Tyr
515
Lys
Trp
Val
Ser
Thr
595
Gln
Ser
His
Gln
Pro

675
Lys

Leu
420
Asn
Ser
Arg
Leu
Lys
500
Leu
His
Val
Thr
Arg
580
Glu
Asn
Gln
Gln
Gln
660
His

Phe

Pro
405
Val
Gly
Asp
Trp
His
485
Asp
Asp
Leu
Leu
Val
565
Arg
Glu
Pro
Ala
Pro
645
Lys

Gly

Ser

390

Ser
Lys
Gln
Gly
Gln
470
Asn
Pro
Asn
Cys
Val
550

Ala

Asn

Ala
Pro
630
Gln
Gly

Ala

Arg

Arg
Gly
Pro
Ser
455
Gln
His
Lys
Glu
Pro
535
Val
Phe
Asp
Gly
Thr
615
Ser
Lys
Pro

Ala

Ser
695

Asp
Phe
Glu
440
Phe
Gly
Tyr
Ala
Lys
520
Ser
Val
Tle
Glu
Arg
600
Ser
His
Arg
Pro
Glu

680
Ala

Glu
Tyr
425
Asn
Phe
Asn
Thr
Ala
505
Ser
Pro
Gly
Tle
Glu
585
Lys
Gln
Arg
Pro
Leu
665

Asn

Asp

228

Leu
410
Pro
Asn
Leu
Val
Gln
490
Ala
Asn
Leu
Gly
Phe
570
Leu
Pro
His
Pro
Pro
650
Pro

Ser

Ala

395
Thr

Ser

Tyr

Phe
475
Lys
Tle
Gly
Phe
Val
55h
Trp
Glu
His
Pro
Pro
635
Ala
Arg

Leu

Pro

Lys
Asp
Lys
Ser
460
Ser
Ser
Glu
Thr
Pro
540
Leu
Val
Thr
Gln
Pro
620
Pro
Pro
Pro

Ser

Ala
700

Asn
Tle
Thr
445
Lys
Cys
Leu
Val
Tle
525
Gly
Ala
Lys
Arg
Tle
605
Pro
Pro
Ser
Arg
Pro

685
Tyr

Gln
Ala
430
Thr
Leu
Ser
Ser
Met
510
Tle
Pro
Cys
Arg
Ala
590
Pro
Pro
Gly
Gly
Val
670

Ser

Lys

Val
415
Val
Pro
Thr
Val
Leu
495
Tyr
His
Ser
Tyr
Lys
57h
His
Ala
Pro
His
Thr
655
Gln

Ser

Gln

400

Ser
Glu
Pro
Val
Met
480
Ser
Pro
Val
Lys
Ser
560
Lys
Arg
Ser
Gly
Arg
640
Gln
Pro

Asn

Gly



CN 115698285 A

.1l

2.3

174/178 7

Gln Asn
705
Asp Val

Pro Arg
Asp Lys
Arg Arg

770

Thr Lys
785

Gln
Leu
Arg
Met
755

Gly

Asp

<210> 134
<211> 803
<212> PRT
213> NI

<220>

<223> B R ERAA

<400> 134
Met Leu Leu Leu Val

1
Ala Phe

Leu Ser

Ser Ser
50

Pro Lys

65

Ala Arg

Ser Arg
Ser Phe
Gly Ser

130

Ser Ser
145

Leu

Ala

35

Val

Pro

Phe

Val

Asn

115

Thr

Glu

Leu
Asp
Lys
740
Ala

Lys

Thr

Leu
20

Ser
Asn
Trp
Ser
Glu
100
Pro

Ser

Val

Tyr
Lys
725
Asn
Glu

Gly

Tyr

5
Ile

Pro

Tyr

Ile

Gly

85

Ala

Pro

Gly

Gln

Asn
710
Arg
Pro
Ala
His

Asp
790

Thr

Pro

Gly

Met

Tyr

70

Ser

Glu

Thr

Gly

Leu
150

Glu

Arg

Gln

Tyr

Asp

775
Ala

Ser
Asp
Glu
Asp
55

Ala
Gly
Asp
Phe
Gly

135
Gln

Leu
Gly
Glu
Ser
760

Gly

Leu

Leu

Ile

Lys
40
Trp

Thr
Ser
Ala
Gly
120

Ser

Gln

Asn Leu Gly

Arg
Gly
745
Glu

Leu

His

Leu
Val
25

Val
Tyr
Ser
Gly
Ala
105
Gly

Gly

Ser

229

Asp
730
Leu
Ile

Tyr

Met

Leu
10

Leu
Thr
Gln
Asn
Thr
90

Thr
Gly

Gly

Gly

715

Pro

Tyr

Gly

Gln

Gln
795

Cys

Thr

Met

Lys

Leu

75

Ser

Tyr

Thr

Gly

Ala
155

Arg

Glu

Asn

Met

Gly

780
Ala

Glu
Gln
Thr
Lys
60

Ala
Tyr
Tyr
Lys
Ser

140
Glu

Arg
Met
Glu
Lys
765

Leu

Leu

Leu
Ser
Cys
45

Pro
Ser
Ser
Cys
Leu
125

Gly

Leu

Glu
Gly
Leu
750
Gly

Ser

Pro

Pro
Pro
30

Arg
Gly
Gly
Leu
Gln
110
Glu

Gly

Val

Glu
Gly
735
Gln
Glu

Thr

Pro

His
15

Ala
Ala
Ser
Val
Thr
95

Gln
Tle

Gly

Lys

Tyr
720
Lys
Lys
Arg

Ala

Arg
800

Pro

Ile

Ser

Ser

Pro

80

Ile

Trp

Lys

Gly

Pro
160
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Gly

Ser

Trp

Lys

Ala

225

Tyr

Val

Cys

Gly

Ile

305

Glu

His

Arg

Lys

Glu

385

Tyr

Leu

Trp

Val

Asp

Ala
Tyr
Ile
Phe
210
Tyr
Cys
Trp
Asp
Pro
290
Ser
Asp
Asn
Val
Glu
370
Lys
Thr
Thr
Glu
Leu

450
Lys

Ser
Asn
Gly
195
Lys
Met
Ala
Gly
Lys
275
Ser
Arg
Pro
Ala
Val
355
Tyr
Thr
Leu
Cys
Ser
435

Asp

Ser

Val
Met
180
Ala
Gly
Gln
Arg
Ala
260
Thr
Val
Thr
Glu
Lys
340
Ser
Lys
Tle
Pro
Leu
420
Asn

Ser

Arg

Lys
165
His
Tle
Lys
Leu
Ser
245
Gly
His
Phe
Pro
Val
325
Thr
Val
Cys
Ser
Pro
405
Val
Gly

Asp

Trp

Met

Trp

Tyr

Ala

Ser

230

Asn

Thr

Thr

Leu

Glu

310

Lys

Lys

Leu

Lys

Lys

390

Ser

Lys

Gln

Gly

Gln

Ser
Val
Pro
Thr
215
Ser
Tyr
Thr
Cys
Phe
295
Val
Phe
Pro
Thr
Val
375
Ala
Arg
Gly
Pro
Ser

455
Gln

Cys
Lys
Gly
200
Leu
Leu
Tyr
Val
Pro
280
Pro
Thr
Asn
Arg
Val
360
Ser
Lys
Asp
Phe
Glu
440

Phe

Gly

Lys Ala Ser

Gln
185
Asn
Thr
Thr
Gly
Thr
265
Pro
Pro
Cys
Trp
Glu
345
Leu
Asn
Gly
Glu
Tyr
425
Asn
Phe

Asn

230

170
Thr

Gly
Ala
Ser
Ser
250
Val
Cys
Lys
Val
Tyr
330
Glu
His
Lys
Gln
Leu
410
Pro
Asn

Leu

Val

Pro
Asp
Asp
Glu
235
Ser
Ser
Pro
Pro
Val
315
Val
Gln
Gln
Ala
Pro
395
Thr
Ser
Tyr

Tyr

Phe

Gly
Gly
Thr
Lys
220
Asp
Tyr
Ser
Ala
Lys
300
Val
Asp
Tyr
Asp
Leu
380
Arg
Lys
Asp
Lys
Ser

460

Ser

Tyr
Gln
Ser
205
Ser
Ser
Trp
Glu
Pro
285
Asp
Asp
Gly
Gln
Trp
365
Pro
Glu
Asn
Tle
Thr
445

Lys

Cys

Thr
Gly
190
Tyr
Ser
Ala
Phe
Pro
270
Pro
Thr
Val
Val
Ser
350
Leu
Ala
Pro
Gln
Ala
430
Thr

Leu

Ser

Phe
175
Leu
Asn
Ser
Asp
Phe
255
Lys
Val
Leu
Ser
Glu
335
Thr
Asn
Pro
Gln
Val
415
Val
Pro

Thr

Val

Thr

Glu

Gln

Thr

Tyr

240

Asp

Ser

Ala

Met

His

320

Val

Tyr

Gly

Ile

Val

400

Ser

Glu

Pro

Val

Met
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465

His Glu Ala

Pro
Arg
Arg
Gly
545
Thr
Arg
Ala
Pro
Pro
625
Gly
Gly
Val
Ser
Lys
705
Glu
Gly

Leu

Gly

Gly
Pro
Pro
530
Leu
Cys
Lys
His
Ala
610
Pro
His
Thr
Gln
Ser
690
Gln
Glu
Gly

Gln

Glu
770

Lys
Pro
515
Glu
Asp
Gly
Lys
Arg
595
Ser
Gly
Arg
Gln
Pro
675
Asn
Gly
Tyr

Lys

Lys
755

Leu
Lys
500
Thr
Ala
Phe
Val
Gln
580
Val
Thr
His
Val
Val
660
Lys
Arg
Gln
Asp
Pro
740

Asp

Arg

His
485
Asp
Pro
Cys
Ala
Leu
565
Arg
Ala
Pro
Arg
Gln
645
His
Pro
Val
Asn
Val
725
Arg

Lys

Arg

470

Asn
Pro
Ala
Arg
Cys
550
Leu
Ser
Thr
Gln
Ser
630
His
Gln
Pro
Lys
Gln
710
Leu
Arg

Met

Gly

His
Lys
Pro
Pro
535
Asp
Leu
Arg
Glu
Asn
615
Gln
Gln
Gln
His
Phe
695
Leu
Asp
Lys

Ala

Lys
775

Ala
Thr
520
Ala

Ile

Ser

Glu
600
Pro
Ala
Pro
Lys
Gly
680
Ser
Tyr
Lys
Asn
Glu

760
Gly

Thr
Ala
505
Tle
Ala
Tyr
Leu
Asn
585
Arg
Ala
Pro
Gln
Gly
665
Ala
Arg
Asn
Arg
Pro
745

Ala

His

231

Gln
490
Ala
Ala
Gly
Tle
Val
570
Asp
Gly
Thr
Ser
Lys
650
Pro
Ala
Ser
Glu
Arg
730
Gln

Tyr

Asp

475
Lys

Thr
Ser
Gly
Trp
555
Tle
Glu
Arg
Ser
His
635
Arg
Pro
Glu
Ala
Leu
715
Gly
Glu

Ser

Gly

Ser
Thr
Gln
Ala
540
Ala
Thr
Glu
Lys
Gln
620
Arg
Pro
Leu
Asn
Asp
700
Asn
Arg
Gly

Glu

Leu
780

Leu
Thr
Pro
525
Val
Pro
Leu
Leu
Pro
605
His
Pro
Pro
Pro
Ser
685
Ala
Leu
Asp

Leu

Ile
765

Ser
Pro
510
Leu
His
Leu
Tyr
Glu
590
His
Pro
Pro
Ala
670
Leu
Pro
Gly
Pro
Tyr
750

Gly

Gln

Leu
495
Ala
Ser
Thr
Ala
Cys
575
Thr
Gln
Pro
Pro
Pro
655
Pro
Ser
Ala
Arg
Glu
735
Asn

Met

Gly

480

Ser
Pro
Leu
Arg
Gly
560
Lys
Arg
Tle
Pro
Pro
640
Ser
Arg
Pro
Tyr
Arg
720
Met
Glu

Lys

Leu
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Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu

785

Pro Pro Arg

<210>
211>
<212>
<213>

<220>

223>
<400>

135
338
PRT

NILF5

B A
135

Met Leu Leu Leu Val

1

Ala Phe Leu

Leu
Gln
Thr
65

Pro
Tle
Gly
Thr
Thr
145
Pro
Pro
Glu

Ala

Val

Ser
Asp
50

Val
Ser
Ser
Asn
Gly
130
Lys
Ser
Asp
Trp
Leu

210
Phe

Ala
35

Tle
Lys
Arg
Asn
Thr
115
Ser
Gly
Gln
Tyr
Leu
195

Lys

Leu

Leu
20

Ser
Ser
Leu
Phe
Leu
100
Leu
Thr
Glu
Ser
Gly
180
Gly

Ser

Lys

5
Ile

Leu

Lys

Leu

Ser

85

Glu

Pro

Ser

Val

Leu

165

Val

Val

Arg

Met

790

Thr

Pro

Gly

Tyr

Ile

70

Gly

Gln

Tyr

Gly

Lys

150

Ser

Ser

Ile

Leu

Asn

Ser

Asp

Leu
55

Tyr
Ser
Glu

Thr

Ser
135
Leu

Val

Trp

Thr
215

Ser

Leu
Tle
Arg
40

Asn
His
Gly
Asp
Phe
120
Gly
Gln
Thr
Tle
Gly
200

Ile

Leu

Leu
Gln
25

Val
Trp
Thr
Ser
Tle
105
Gly
Lys
Glu
Cys
Arg
185
Ser
Tle

Gln

232

Leu
10

Met
Thr
Tyr
Ser
Gly
90

Ala
Gly
Pro
Ser
Thr
170
Gln
Glu

Lys

Thr

795

Cys

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Gly

Gly

155

Val

Pro

Thr

Asp

Asp

Glu

Gln

Ser

Gln

60
Leu

Thr
Ser
140
Pro
Ser
Pro
Thr
Asn

220
Asp

Leu
Thr
Cys
45

Lys
His
Tyr
Phe
Lys
125
Gly
Gly
Gly
Arg
Tyr
205

Ser

Thr

Pro
Thr
30

Arg
Pro
Ser
Ser
Cys
110
Leu
Glu
Leu
Val
Lys
190
Tyr

Lys

Ala

His
15

Ser
Ala
Asp
Gly
Leu
95

Gln
Glu
Gly
Val
Ser
175
Gly
Asn

Ser

Ile

800

Pro

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Ser

Ala

160

Leu

Leu

Ser

Gln

Tyr
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225

Tyr Cys Ala

Trp
Val
Ile
Gly
305

Ala

Lys

Gly
Met
Tle
290
Pro

Cys

Arg

Gln
Tyr
275
His

Ser

Tyr

Lys
Gly
260
Pro
Val

Lys

Ser

His
245
Thr
Pro
Lys

Pro

Leu
325

230
Tyr

Ser

Pro

Gly

Phe

310
Leu

Tyr
Val
Tyr
Lys
295

Trp

Val

Tyr
Thr
Leu
280
His
Val

Thr

Gly
Val
265
Asp
Leu

Leu

Val

233

235
Gly Ser
250

Ser Ser

Asn Glu

Cys Pro

Val Val

315
Ala Phe
330

Tyr
Ala
Lys
Ser
300

Val

Ile

Ala
Ala
Ser
285
Pro

Gly

Ile

Met
Ala
270
Asn
Leu

Gly

Phe

Asp
255
Ile
Gly
Phe

Val

Trp
335

240
Tyr

Glu

Thr

Pro

Leu

320
Val
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