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L. —ME & EE, HEHEE T, ik & & A afE:

(1) 7 T Br i fib & B AN ) 28— S5 AR 0 : B 312 (IL-12) () — DR AN, frid
I E AR 1285 F A 25 12/ P35 IV 3L B P40V J 5

(2) B T BT i fih A £ 1 Coi P 28— 5 M B AR F e B

(3) R BEL e 5 — S5 M W u AN 2 45 M PR e Bl B2 56— S5 M e N S AN B

5.
2 FRAEBCRELR VTR A& 8 1, HARHIELE T
Pk K1 HiRFe i B AR TG, ALi A N JFe—knobE N JiFc—hole;
FITiR (P35 2 [ & FE B /7 51 i1Seq 1D No. 217~ , TR (Y P40E J4 () & J: 182 5 51 i Seq
ID No.lfT7N;
Frid %4z B L 2 R 7 4 WSeq 1D No. 9FfTR
3 ARIEAUR B R 1S BT iR IR & 1, FLRRAEAE T, B (1 k5 2 1 iR B R B IR 7R 4L
TRl A B A BING I A A 2R L2300 3 N RS 5 B BTk S S oA
(D) AR AEP3S I IEN K5 5 IRk 1, FZ LR /7 51 aiSeq 1D No. 11F7R;
Y (2) IERTEPA0 N N 145 5 k2, L FEBR 7 51 inSeq 1D No. 12F7R.
4 ARPERREL R L B2 TR R A 2 1, FLRFIEZE T, FriR i & 85 b a4
(4) FERRAE 2R — S5 M B oNum ) R 125244
(5) BN FH 1252 B — 5 M o iy % 3 B 2.
5. MR AR BRI ERAFTR A& 5 1, HAHIELE T,
Bk E - F 125248 9 : TL-12RB1 B IL-12RB2;
il 1 i B2 R 43k el e T A 15 v e S P SRR 1 B 3 KR B TR ) I E K A
6. FRAE BRI E RSP R Al & 8 1, HAFMELE T
FTiR I IL-12RB1 [ S K8 71 tnSeq 1D No. 61, BTk (K TL— 1 2RB2 1) & 2L % 2 51) 4
Seq ID No.7H17~;
JIr 3R PR 98 Tl B K55 o o S M 2K T B 1 K ARy 5 o < B R T Il e v T R iR
FIfiE14 MMP14) .
7 ARAEBRE R 6FTR A& B 1, HAHIEE T,
BTk [ 32 32 B B 21 S S R B 51 WiSeq 1D No. 10FT 7 , Fok 3 3 4 8 2 1 g 143K B )
AR MM T 5 a0Seq 1D No. 8FT7R.
8 MRIER A E R ~TE— TR B & A, HEHEE T, rd & E B h &40
BIHES AN
(1) B2 1252441 Coig 5 5 — &5 14 5 o A N oyl 0o 3 422 v B 2 AHIE
(2) BB — 25 M BT ) Coig 15 55— 465 100 5 o A N oyl 0o 3 42 v B LAHE
(3) W12 — &5 HE B T N S A R S M 2, D) 38— NI R (1% g AR 28— T 6 (g N il o % 482
BLUAHIE .
9. —FRZWETA, BT I 25 i AR N IR YR B R SR, SLARREAE T, MR ) — 5%
A ) BAARAT 3 AR B SR 1~ 84— ik Bl & 2 5
10 AR AR ZE RO PR I 29V T AA , FRRAEAE T, 99T A e an S 29 i ik 1 ~7
(1) Z5¥HT4A1 (Homo IL-12) Afa)UE — B4k,
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=il

R AR N S S5 IR2APA0NE FE % A BY 1 P35 & V72 Fr Bel A YR TgGLiE
PR G B E, HE IR 7 5 45 M WISEQ 1D No. 13f7R 5

(2) Z5WRTAR2 (Heter 1L-12) A FU5 514,

BARLA: A E 5 IR20PA0NY A, 42 BE L N JEFe—knobiE e i k& 2 1, H2
R 7 545 9 4nSEQ 1D No. 147K 5

BAR2R: B A AE SRR LIP3 AL 4 BE L AJEFe—holelE il & 2 1, H A
R 7 51 45 F AnSEQ 1D No. 1517 5

(3) Z5WHTAA3 (Homo—R1) A [RIUE — B84k,

YR BN  TL- 120 2 KRB Fr B Vi 432 Fr B2 P40 VP S i 432 Jr BL 1 (P35 AL L i 4%
B NIRRT G UK UOEFE B Rl A B 1, HEUE R /7 71 25 M anSEQ 1D No. 167 5

(4) 25T k4 (Homo—R2) I Y — B8 44,

Y R BN  TL- 120 2 ARRB2 Fr B Vi 422 1 B 2 (P40 VP L Vi 32 Jr B 1 (P35 AL L i 42
F B NIRTgGUER R A& 8 1, HZ LR T H 45 WISEQ 1D No 17K s

(5) 25 RIS (Heter—R1/R2) N i — B AA,

ARG TL-1200 52 AARB1 Fr B 74 Fr BL2 \ P40V 3L i 422 F Bl - N Fc—knobiE % %,
R A, HE IR 7 545 WISEQ 1D No. 18Ff7K

K2 TL-1200 32 ARRB2 Fr B FE 2 F BY2 P35V 3 L 3E 2 Fr Bl AJRFc-holefk ki
PR R G B E, HE IR 7 5 45 M WISEQ 1D No. 19F7K 5

(6) 25116 (Heter—R1) NI — 81k,

BAART A TL-1200 52 4RRBL Fr B FEHE Fr B2 P40V 3 3 8E Fr B 1 A JEFc—knob & HE ik
& E e, HE R 7Y 4 IISEQ ID No. 2075 ;

BR2N S A E S IR P35I 42 i BE 1 NJiFe—hol efR KEE MR & 8, I
RILIR 75 45 K UNSEQ 1D No. 2117 ;

(7) Z5WIRTART (Heter-R2) H FU5 — 8844,

BARLA: A E 5 IR P40 A, 32 i BE L N JEFe—knobiE R i k& B 1, Hoa( 2t
iR 7 545 9 4nSEQ 1D No. 22F77R 5

K2 TL-12[00 32 ARRB2 Fr B FE 2 A BY2 P35V 3 IE B2 A B 1 AJRFc—hole &k
R & E e, HE B R7 545 IISEQ ID No. 237w .

11 Gmhd BRI B SR 1~ 9T — FriR Il & 85 A B2 TR A% B G B

12 BRI ELR 1~ 9T — ik B fik & 5 3 B2 DR LE il 28 250 () L s (e 1T, B
250 R IR 25, S Lk B, BTk 2540 R hi s BT R 2540«

13 AR EE SR 1~ 9T — Bt il (1) ik B 1 24 W00 R 10 ol 2% D7 0, B 1 o) 6 v B 3 2
2L

(1) #e AL B i g b B i i 5 2 19 10 G 0 S5 R 1) 3Rk 384, PR IGE 1), BT 1) R IE 3
JepEE12 . 4R IEHAA ;

(2) 18Ik R I 7 e i AN 5 VAR B B BT IR RIS AR B T 4 A , ARk 1, Bk 119
75 20 2 293F 40 i ;

(3) #EFE IR TE F AN IR 4h i 3

(4) JEiLProteinA/GHIEFMENTAE AL A 4L Frid Bl & 5 A sl 2 P ai

s

s
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—HMLAB T R 1207E R iR & BB B RT (A

BRARGUE
[0001] A B g T B2 25 AL Wy ssk , BAATIT 5 5 0 e — R BL A 3 12003 1k e 73 1) il 5 2
H R Z5 AT A4

BEEEA

[0002] H4iu N E12 (interleukin—-12,1L-12) X 440 g 7% bk (2 40 g 55 24 R 1
(cytotoxic lymphocyte maturation factor,CLMF) , tFR N H 4R 245 40 i 1) R 1
(natural killer cell stimulation factor,NKSF) , & 19894 % B H 40 A & KR
J o TL-12 2 — P S Y8 — ARG R T, B p35 Fp4 05 A~ 7 J 3l i — A B 4H e, 32 5 A
SR (DC) 55 40 D B A2 400 B BIAR EXL 400 Pt DA R At e it izt 52 A (APC) 7742, RE AR 3k T
HEhARAL (Thl) B 3E5E ; 175 ENKZH AR FITAH M 7= A8 v TP 3 s $ moNKAH M 1) 40 i 254 H 5 12
AN A A E TN A A T RS

[0003]  TL-12f%WITE 198944 4 2 N 4h B I bk B2 4 i B A 2 85 A= W) 4 E TR R SR 25 A
(NK) 40 38 R 1~ 0] o TL-12 32 il B R 2 i i (APC) dnbf 2R 4i i (DC) , Bz il , B
Wik 24 PfL FNBAH f 38 i 7E To L LRESZ A A BLAE R P2 AR L2 A Bt , TL-124F 2 FA A2 28 40 B X+
3 U A T N L [3) o TL-1242 5> F 8 N T0kDa ) 7 — 5Bk, F i 5 (p40) FEz (p35) BV 3E4H
B, B TR BN E R p40 W] LB AR 4T A A (Hp 35N AR AR K T3 3k A
PR RIE, TEEpA0IRIEA B W EWTE M TL-12. 7E TL- 1277 A2 LR W) 22 30N 1) 3sk 72
pAOTU R T WA HIAE F , p35id it p404E & 240 A i 52 44, P 3 J ik f TL~12Rb1 F1TL-12Rb2
MR T RARIL-12524K (IL-12R) A FIL-121015 54 S [4) H Hp35 5 1L-12Rb2[¥) A H.
TERXT I R A% S5 5 B EE, 2RI LR E 2 = TL- 12/ BB A 145 540 A
FIr 75 1 o p40 V5 FRMURN 52 A 25 5 ] L 35 S ) TL- 1 2000 3% 14 - ZENKZH AL, NK TR ANE 1L
FITHHM 2 B TL-12RE A9 (5] , [FI i 1 75 B8 2 40 M (61 A1k A R B2 it 70 _EAS I 21 o K58
TAMIRIETL-12Rb1 ] AFKIRTL-12Rb2 o 75 18 1 THH B 52 AR P0E TAR B s, TL- 120 A 32 4
oWES, BAMISPEIL-124K 5, IFN v , PRI R FEE T—a (TNF-a) FHCD28 L 5l 4 7
AR (8T 9 o 52 AR PR L T fi K BT T Janus PEBESTAT (5 5 1% S A5 0% F) (5 518 %,
F L FESTATABE IR AL , H A Tl 5 i 4t fe 2010 [11] .

[0004]  TLI127E [ A5 b2 FHid 14 S0 2 B A R, 88 a4 Sl R R I f % I %, TL-127E
P 20 T SR o ORE IR R APCRE BT L—12, S SONK AT 20 Ffd ) B i 1) a3
A I B Y S AE IO 48 0 L TRN-g 20 , AT 55 TL-1296 97 Jo VL% 31 [ K 3B 45 b8 0 1 g
12 KT PR AE B, — 5 TR TL-12 A1 TFN-g 3 ik 75 5 40 o DR 7 R0 200 Jf v A IR -7 2 2 L AT
TR B L1 20 1) 4 S5 SR AR 3 LA T ThRE o 55— J7 THI 73 WA TPN-g 2 5 B 82 IR L S
40 TCAM—1FHVCAM-1 1 bR I A8 A B 0] o Al BN 29+ UG BT 3 40 o B4R 30 Jigg 241
21 LA L-1 2K T MR A A T R4 BT (Th1) SN 4R R A TL-123F— 25 B B2 B Th1#) AL
AN 2B B T A R B I FE L 3Y 5 S R T PR T (Tregs) FTh1740M 1) 4344 - bk
AMTL-127] DA 2w 48 RN TAH A » DA g 7= AR 2R A2 T B AN T8 v 4 B 4t e [14] (15 B 4k i
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T IL-12%FAPCHI ELEAE FH , 90 1 APC S B 22 11 4928 s Ve g it S ik i e 71 (161 K1 7] .
[0005] 7 Ilfe PR Hi AL A fy 4k I b, TL 1 28R 0 gt A OF g 4 1 AR 45 2% - Brunda (18] 55 A\ H
TE19934F HiiiiE 1 B1652 2987 , M5975 PR J FHRENCA ' 241 oy i I s v 3 B 2H TL -1 2190 Bt A
SNG4 B IR B B 5 B GG V6 T I, U2 B TL- 121 Bt s 7F F , & 30350 40 i T
CDSTHHM . /A5 TL- 12/ 4= By 145 24 S HH AR 9 e e 1t fides 750 B KV 7 (B R AEHEVE 45
242 5, P DR (R AR E 1 AR ) 21 S I R BT SO R L B 5 B e R AL
(1038 7715 o B IX — 5K B , Vom Bergs A[19)i2 B EME I IL-12 R iR ik & A GL-
26 1 J TR 11 /N B 140 i o (B A5 VR BRI S , TL— 125 400 o) 1 2 4 200 Pt 75 2 TRk 28 40 P 7 S5 4
(CTLA-4) 1 4= B FH W KA Va7 7E T4 B AR ) 77 X 7R S i b Bl B 1 2 4E% )G
S IR o AE SRR I B b, A5 A TL- 12 5 R s AR 3R m) Va7 B IR R B3 772k v e i
I8 AH G G LA o

[0006]  TL-127F I R H A5 A vh 1A Rt Mg A FHIE BH 1 K 3% ol 7 v 3 A 9l PR ASE FH I R
TR AR AR 2 IR ARIRE T RGEH 1 vEHIL- 12425 TL-124 5 FZ5 5 AR N
BRI BB T P E A EIE R, B— AR AN S EE kR, B hiE R
JS7, 0K E2 A sk, I Dh e e S mIAE P B e 251036 )T AR [20] .

LZRAR

[0007]  BEF-IL-120%) Bl ) BEANETT I 77, 22 R B F A, A 0 B0 LR AT 58 A RORI 22
2k — I K TAE.

[0008]  AKEHE LW R—H&ES, ridi&E AL N EIT:

[0009] (1) Az T-Frid k& d EINwi ) 25— S ot B3 12 (TL-12) B — AN sy AN 4,
Firik B E R 1200 W3 9 5 v R 120 P35I HL L P40 WP 2

[0010]  (2) i TP ikl & d FE Coi i 55 — &5/ 570 - Pk Fe B

[0011]  (3) EHE B L - L 28— S5 M B U R B — 45 Mg PR BN 42 5 — 45 A4 B T PN R ) 7
A

[0012]  Hrh,

[0013]  FFIRfIHUIAFC i B NI TG, At i A N JEFc—knobE{ N JfiFc-hole;

[0014]  Frik (P35I H: ) 2 HE R 7 4 WSeq 1D No. 217, BT ik (P40 Y & (1) 2 5L 1R 7 471
iSeq ID No.l1Pr7R;

[0015] Pk fr)iEd v B 1 B = R 7 91 iSeq 1D No. 9Ff7w.

[0016]  HR¥E T 2, A B BT ik 1 il £ [ 3k v LA FRAS 1 76 A7 Tl & d 3 N 19 3 )
12 FEING 45 5 K, BTk 15 5 IR -

[0017] (1) &M fEP35 L HENYG (5 5 k1, HZ HL R 7 71 Seq ID No. 117K ;

[0018] &R (2) EAMAEPAO Y EEN 5 5 ik2 , HZ ZE R 7 %11 iSeq ID No. 12Ff7R.

[0019]  Prikif)fh & & B b & s o HES 7 0N

[0020] (1) ZE—&h5 M4 5 n A Coiy 15 25— 45 4 B o R Nt J6 e 38 42 B L AHEE 5

[0021]  (2) 4nZE—&5 M B u N A A AN 22, D) 565 — S 25 110 Cg A1 55— 3 258 (1) Nt 36 3L 0%
$ i B AR .

[0022]  ARRZHHEWS K —FhE &R, ARG 25T
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[0023] (1) A T-Frid il & AN ) 25— S 5ot : B3 12 (TL-12) B — AN s AN 4,
Firid B E R 1200 W3 9 5 v R 120 P35I HL L P40 WP 2

[0024]  (2) A7 Firadk fi & 2 19 o () 55— 45 60 BT - LA e A B

[0025]  (3) ¥4 7 B L SRS 55— S Fy BT AN B — 45 Mg B0 T Bl 1 5 — S5 M B0 N B
AN 3

[0026]  (4) FEFEAE 55— 450 B JONI I A 3 12524 5

[0027]  (B) EEE A/ R 1 252 AR AN EE — S5 M B G i 12 B2,

[0028] i,

[0029] AR HUIAFC A BN N TeGL, AL ik N N PEFc—knobE N JiFc-hole;

[0030]  FTiARMP35 I (¥ & SRR 7 5 inSeq 1D No. 2H77 , BTk HIP40 Y S 1) U 3L R 7 41
iSeq ID No. 17w

[0031]  FriRffiEse i BE E LR 7 5 a0Seq 1D No. 9FR;

[0032]  FridI AR 125248 R : TL-12RBIELIL-12RB2, ATiR A TL-12RB1 A & FE /R 5 41 4
Seq ID No.6f7R, FTiR i IL-12RB2[HI E IR 5 51 iSeq ID No. THTR ;

[0033] P il 42 by B 26 % 45 b T Al oA 5 v e e M 3R ) B 3 KA I TR ) 5 KA, Bk
(100 e IR A PR 85 R R S e SRR M R KRR N RS R O g, I A R & EE A4
(MMP14) .

[0034] B PLIENT, BT & HE A B2 Z R 7 41 WiSeq 1D No. 10Ff7N , L4 58 i 4 Jd 2
B L4 I Z LR M S5 FI I 7 5 WiSeq 1D No. 8FT 7R o

[0035]  Prakif) il & 8 B b & AN AR S o HES 7 M -

[0036] (1) FI 2R 1252041 Ciity 15 5 — &5 M4 BRI Nl I 1 482 1 B2 A

[0037]  (2) 55 —&5 MR LI Ciity 15 5 — &5 M BRI Nl b 1 82 1 B L AR

[0038]  (3) 4N %E— 45 M B0 N R P AN J5E , DU 25— I 35 (%) Coty A 28— I 358 (1) Ny 3 3ok O
B A B ME .

[0039] AU BHIR VS J—Fh 25 aT AR BT I 1 25 0 6T Ak g () 5 B30 e U — SRR, M4 RGBT i (1)
TRARE AR TR R B

[0040]  RIEM), BTk B 25 HT AR 0 N 23R AR L ~7 -

[0041] (1) Z5¥RiHAL (Homo TL-12) J9[EIVE — B4k,

[0042]  ZH i B4R Ry : & A 15 S K2 PAO Y s 3 F X 1 P35V VIR Y BL L AT
TgGUER I A& 8 1, AR 7 FI45 M nSEQ 1D No. 13J7R s

[0043]  (2) Z4¥IRifA2 Heter IL-12) R — 81k,

[0044]  BAR1IAN: & (55 IK2MIPA0VEIE 32 B L AJRFce—knoblE il &5 A , H
RILIR 7P 45 K UNSEQ 1D No. L4FTR ;

[0045]  BAAR2N: & (5 5 AR LIPS IE 3 Bt L AJRFe-holelEH Il &5 A , H
RAILFR 7 HN 45/ UNSEQ 1D No. 15FT7R 5

[0046]1  (3) 2547143 (Homo—R1) 4[R5 — 544k,

[0047]  ZH BN BRAAR N : TL-1200 S2ARRBL Fr B Vi 7 Br 2\ PAO K 8 L IE 2 v Be 1\ P35IE A
B B L NIRLgCUIR OE R Ul & B, AR T 545/ WISEQ 1D No. 167K ;
[0048]  (4) Z5¥RiT 144 (Homo—R2) M [E)YE — B4k,

6
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[0049]  ZH RS BRAR N : TL-120 S2ARRB2 Fr B Vi3 1 Br 2\ PAO K 3 VI 2 v B 1 P35IV AL
R B NIR TG LB U Al & A, HE R T A4 WISEQ 1D No. 177N ;

[0050]  (5) 25145 (Heter—R1/R2) Jy i — B4k,

[0051]  BAR1M: TL-12/0Z4RRBL v B IEH: I BE2 \PAOE 2% i 42 v Bt 1. AJFc—knobi%
PG E , HE R T A4 WSEQ 1D No. 18F7R;

[0052]  FRAK2OMN: TL-120 52 AARB2 Fv By 74 7 Br2 P35 AL i 42 Be 1. AN JFe—holefk
UOEF G =, HE R T A4 WSEQ 1D No. 19F7R;

[0053]  (6) Z§¥HiT#A&6 Heter—R1) Jy il — B4k,

[0054]  BAQR1M: TL-12/0Z4RRBL B IEE: Fr BE2 P40 2% i 42 v Bt 1. AJiFc—knobi%
PG E , HE R T A4 WSEQ 1D No. 207 s

[0055]  FRAK2N: B A G5 IK1AIP35IE AL &z F BE 1 NEFc—hol ek K& H2 i I¥ il & £
H, HE IR 7 H 4 WSEQ 1D No. 217

[0056]  (7) Z5¥RiT1AT (Heter—R2) J IR 1k,

[0057]  FRAKL N : & A E 5 IR209PA0NE 2 42 Fr Br 1 N Fc—knobi&#2 1 il & 25 1,
RILIR 75 45 K UNSEQ 1D No. 22171 5

[0058]  FRAK2IM: TL-12/ 52 ARRB2 Fr By 14 v Be2 P35 AL i 4 Be 1. NiFc—holeiZ
PG, HE R T A4 WISEQ 1D No. 237N .

[0059] AU BHIE VS K 4 BT IR Rl 6 2 1 BT IR 29 W) BT AR A% T R A B

[0060] AUk BH IV Ko B il i 45 2 11 BT IR 24 0 i AR 7 il 4 245 0 R 1) I8 FH 5 AR89 5 T 38 11
25 TR 25, B LI S BITiR 250 b 4 B s 1 254) o

[0061] A BHIEVE K ik i) k- B 11 B 24 W miT AR 1) 1) 45 D7 7%, B (1) i & 7 i BB R
IR

[0062] (1) #4482 F0 7% P ik G B P 3 i &5 £ 3 BRI G i 1 2 B0 24 WD I AR 1) Gt D R AT 1 R 08
BRI, TR I RIE B RS2 pEE12 . 4R IEHAK 5

[0063]  (2) 3 ek ik ) 4 % 1 = 2 R 0) 7 V2 A 0, 5 P IR R IR AR 1) 1 = 4B, DLz 1), Pl
T 20 P2 29 3F 4 5

[0064]  (3) 5 7% Airid g 3= 4H M H S SE 4 i b3

[0065]  (4) i iLProteinA/GIIEMENTHEA LS A Aitb Fridml & & A A& S 28025
AT

F 15 RR

[0066] P1.HEBLERAITIL-12-Fc — 4k produrg: Homodimer—I1L-12-Fc (Homo IL-12) ff]
“drnER.

[0067] 2. BB IL-12-Fc — B {kprodurg:Heterdimer—-1L-12-Fc (Heter IL-12)
K4t 7R 2P, Fe—ks&Fe—knobf] {4 5 ,Fc~h/&Fc—-hole ] fi 5 .

[0068]  [&]3.Homodimer-IL-12-RB1 — %k prodrug (Homo-R1) &7~

[0069]  [&|4.Homodimer—I1L-12-RB2 — Ffkprodrug (Homo-R2) &5t~ & K

[0070] [&5.Heterdimer—IL-12-RB1/RB2 % fkprodrug (Heter-R1/R2) &5 ¥ 7~ B & ,Fe—k
&Fc—knob ] 5 ,Fc—hs&Fc—holel 5 .
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[0071] 6. Heterdimer—1L-12-RB1 % {kprodrug (Heter—R1) & f /R B Kl ,Fe—ks&Fc—
knobH {4 5 ,Fc—hs&Fc—holel & 5 »

[0072] & 7.Heterdimer—1L-12-RB2 % {kprodrug (Heter—R2) &5 f/~ B Kl ,Fe—ks&Fc—
knobH {4 5 ,Fc—hs&Fc—holeH & 5 »

[0073] K81 ~THr /i) TPl & 8 1 2R3 J5 1) SDS-PAGEHL Kk %5 5E ¥ 1 .

[0074] (9 S 45 20 AR TE B IL- 1252 /K TL-12-Fc 1] DA 5E A 1EFRMC38 iR , HHeter IL-
12kt Homo TL-124 B 5 ) JERR R0 -

[0075]  [¥]10.Heter IL-12(%4HA#EM: = T-Homo IL-12,

[0076] & 11.Heter—R1,Heter—R2,Heter—R1/R2¥A] DL R i FEMC38 8 .

[0077]  Kl12.Heter IL-12FEHZIL-12524K [ prodruglt Z4u k45 245G T8 /N1 3 I E F

B A

[0078]  =sZjifs1.-LFIIL-12-Fc prodrughiit

[0079]  TL-12¢Hp35F1p40P AN JE2H A , 35 FHhumanTgG1 . humanFc—knob.humanFc-holeft]
Fe v BUA AR prodrug s SEPR I prodrug A g H , FRATTIE BN TL- 1208 A WP 28 AR Kl
FEG, B AW -

(00801 1M, AN E S B TL-12/ ) produrg : Homodimer—IL-12-Fc (Homo IL-12) {45
MR E K, BRI 459 175KD (MW= 175KD) ;

[0081] 24 : TR IFBR TL-12ff produrg :Heterdimer—1L-12-Fc (Heter IL-12) ]
SRR EE, BRI 2> TR N115KD MW=115KD) , Jtk — B8 fAd , P35 AIP40 V. L ) C3fi 2 71l
N IIP3515 5 K AIPA0(5 5 ik

[0082] 432 ok, A TiE k BH BT TL- 125 HAT B — 52 AR B 45 & 5 [F] i) FH W H 5 A~ 32 4%
(1) [F) ) 25 A B 5 VSR M i TL-12Prodrug s #UHL TL-12RB1 5 p404H H 4 H ) N3 5 4~ CHR
domainKH Wrp40 5 TL-12RB1AT 45 & s RIS B TL-12RB2 5 p354H HA/E AN 1 — 1 1 g
domainlh & FIA~CHR domainREHKip35-5TL-12RB2MIZE A o

[0083]  %}FHomodimer—IL-12fprodrugts 2 UnE 3.

[0084] &3/ :Homodimer—-IL-12-RB1H)prodrugt 4~ = K (DL K fai#kHomo-R1) , — 34k
MW=232KD;

[0085] &4/ :Homodimer—-IL-12-RB2H]prodrugs f4 ~ = K (DL N fai F#RkHomo—-R2) , — 4k
MW=250KD;

[0086]  [&54:Heterdimer—IL—-12-RB1/RB2/H I prodrugs i n = K (BL T faifkHeter—R1/
R2) , —EE{RMW=182KD;

[0087] &6 K :Heterdimer—IL-12-RB1Hprodrugstifn & &l (UL fai#rHeter-R1) , — 5
MW =144KD, It — 5 4& 1, P35-Fe—hole AR GG Fr BYP35 K ComiAs I 1 P3515 5 ik ;

[0088] K7 M:Heterdimer-1L-12-RB2[¥prodrugstynm K (LT fi#kHeter-R2) , 5%
PRMW=153KD, It - Z &=, PA0-Fc—knob B AR il & Fr BEPAOR Com s i 1 PAO(E S )ik .

[0089]  sjiafs|2. IL-12prodrugffI ke 4ifk 54 5=

[0090]  FRATTRS T~ S A5 L i (1) 7 P il AT RE VAR 77, B SBfEpEEL 2 L AR SRk #idk ik
1T TR A R AR, SR 5 18 1 I i % YL 29 3P i 1A 5 v A 5 BT iR A ) g £ 4T
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B R iR e AR IF IR A B, B S idid ProteinA/GI SR A EMTAE AL R T

(00911 obF+ [AIVR — SR A 1 B a8 R 75 e N — by 4 [10) 8 04 JOkE , 41 B ) 38 1Y) 2.
PRI DL B & T R R IR — B AR TR [ 0 T U5 R AR AR (1 10 3608 35 56 N BE SR B AR 7] () 7 Fh 36
IR FAR TR , 40 A 08 1 B R RE T DA RO R e R SR A

[0092]  SDS-PAGERH Ik 45 7€ [ i I 8 BT s -

[0093] I BMARHIHIEE 15 F AP % gL )i 3 3Rk

[0094]  1.1.3RATEPEEL2 4144k B 1 & Fhih & 8 1 0 302 SOk , 28 J 1d ik W i %
Ye203FM T ARG KN R E RIS HIG , el Protein ASERIEMTAEAEML T8 MER .
[0095]  HAgR AL E 1A

[0096] (1) PEE12.4-HindII-p40 (signal) -Nrul-p35 (no signal) -BsiWI-hIgGl-EcoRI
[0097]  (2) PEE12.4-HindII-P35 (signal) -BsiWI-Fch-EcoRI

[0098]  (3) PEE12.4-HindII-P40 (signal) -Nrul-Fck—-EcoRI

[0099]  (4) PEE12.4-HindII-IL12Rb1/IL12Rb2-BsiWI-p40 (no signal) -Nrul-p35 (no
signal) -BsiWI

[0100] -hIgGl-EcoRI

[0101]  (5) PEE12.4-HindII-IL12Rb1-BsiWI-p40 (no signal) -Nrul-Fck—-EcoRI

[0102]  (6) PEE12.4-HindI-IL12Rb2-BstBI-p35 (no signal) -BsiWI-Fch-EcoRI

[0103]  H.o,HindII Nrul.BsiWI.EcoRI NEF LI 5.

[0104]  ZAEIGHEE A BRIAIRERE T HA -

[0105] (1) homo TL-12:P40FNP352 [d]Jy

[0106]  (2) linkerl,P35HIFcZ ] H]inkerl;

[0107]  (2) heter IL-12:P40F1Fc [8]1linkerl,P35F1Fc2 [A] N linker] ;

[0108]  (3) RB15P402 A1 inker2 ; #HN (1) & 1 B 1) B DTS T 51 )9 SGRSENTRTA 5

[0109]  (4) RB2.5P40Z[A] 1 inker2 ; MM 1) 8 1 B 1) B DTSR 51 9 SGRSENTRTA 5

[0110]  (5) RB2.5P352 A1 inker2 ; #HN (1) & 1 B 1) B DTS T 51 )9 SGRSENTRTA 5

[0111] 1.2 Wk ge o RIA B EE

01121 (1) 40 E 75 :Freestyle 293F4HILA3 X 107cells/ml ¥k TCD OptiCHO™
media (5 10%DMSO) 1447 « AV U B 5 7E 37 C /K i 4 Fh PR AL , N 2185 H 10m1
OptiCHO™ mediaff)15ml B0 1 B30, 1,000rpm, 5min. 35 i , K4l yiie B R 7= F
30ml OptiCHO™ mediaHt,37°C,8%C0z2, 135rpm. 4K e 4 40l it 174 K 3G 7% , 9 KI5 T Ik
JEREHEIE3 X 10%cells/ml,

[0113]  (2) BL YLni 9 K , 1 2% B V5 155 9 A 29 3F 4 i FH - W i % 4% (200m1) , 25 Ny
0.6-0.8X10%ells/ml,

[0114]  (3) PR Ja X A % 4 M B v AT V1480 T H 4R M %5 2. 5-3 .5 X 10°cel 1s/ml , B
Ja B 21, 000rpm B Cabmin, 313

[0115]  (4) FH50ml )t Freestyle 293media® 2V E4Hi, F-kX1,000rpm & Lr5min,
F FIEWR .

[0116]  (5) F1200m] Freestyle 293media® H7EF293F4MH.

[0117]  (6) FH5ml Freestyle 293medialyFEIEfRBe600ng Fiki, 3 FIFHO . 22uMyE 28 1 JES:
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[0118]  (7) H5ml Freestyle 293medialy =M1 .8mg PEIF-F] FHO . 22uME 25 i JERS
B o 5 5 37 B 5m Bk FI5m1 R PETVR A, 25 iR 5 B 540 8

(01191 (8) ¥ Jii ki /PETIR & ¥ I N 40 &, I B AE37°C , 8% CO2, 851 pmi 77 4 H 1%
7%, [Al A In A K F-50ug /L LONG™R3IGF-1.

[0120]  (9) 4/} J5 %M n200m1 EX-CELL™ 293medial% 753 A12mM Glutamine, BiHEiE A&
135rpm4k £E85 77 .

(01211 (10) 24/NE Ji5 0N 40 P 38 5 $0 4155103 . 8mM. VPA, 727N J5 IR 40m]1 medium D4t 4E
51 9%, B AR JE 6-8 K (A PRATIE RAK T 70%) U4 ity ~— b 4lif.

[0122] 1.3 @A 2 A SCAE  Alifb A EE Yk B IE

[0123]  F|HProtein A#AT H K8 A4tk

[0124] (1) Ff S 2% B 4IRS 2 U 22 500m] &0 A 500, 8,000rpm, 20min 37T
VE, B FIEE0 . 45uMUE AR L YERR £ A0 5T, SR S5 A ZHRE 0. 05 %6 NaN3 [y ik 4 A4 it 4 o 4
W5 L.

[0125]  (2) 4H 3 JEHr4E : BUi&E &= Protein A Agarose (5:1ml Protein AZfift.20mg human
Fet & A THE) R A JE N ENTH, ERE B 2 10min, ffProtein A520% LB E
JE RS H AT, ik R a5 i E B

(01261  (3) 23 B FH 105 A AR 1 2818 /K fIBinding buffer (20mM sodium phosphate+
0.15M NaCl,pH 7.0) ¥ AP 284

[0127]  (4) FHIER ZEHEAT ERE, IR N 1O AARAR /NN, R 50, . ERE2IK
[0128]  (5) H10f& AL F)Binding bufferf ¥t 1, e £ H , MYE R BT
wEEHH

[0129]  (6) f# FHElution Buffer (0.1M Glycine,pH 2.7) BEATHENL, Be il 20 B W EE , &F
InS 818, Ik FHEE B 875 (Bio—Rad protein assay) MUEEHE Bl o K e Mot i Wig S8
BEFEMAEREMIM Tris,pH 9. 09 F1 GRFTpHE 26-8, N T Ar4fifb 8 1 S s AH %205
LB

[0130]  (7) | FlZebali & B8 0okt BRI 45 25 Co A4 B 1A 2R 13 VA V00 B 45 30 BT o B2 1 2 P i R
(A = TR 1T G VR pH , 3BT 2 1 1) S H 1) o A1 FHBSASN AR i i , 3883 SDS-PAGE R ik (BEAMFF i
(2R 1 FREE 2. 5ug) FNanoDrop20007f 5E & 1k FE .

[0131] PRt gh o 5 , IR Ad 20 5 A AR AR B Z8 IR /K v e A 7, T3 FH 1O AR R AR 1920 % 24
B AT ¥, B JE ORI IR BRI IR AT 5L, 4 CIRAF

[0132]  Sijitf]3 - £ 1 1R Ak P B e v 1k

[0133] 1\ RGMIEM IL-12-Fcrl L 58 R 7ERRMC38 & , 7f HHeter IL-12[¥697 HUREL
Homo TL-12F%E 47

[0134] N 7 HREIRA VBT I A P2 IL-12-Fc 7 RG2S 25 ) 52 75 B 8 A R b T 4 i g
H H LB R U TL-12-Fe PR T7 ROR « FRATEMCIS 1Y i i R 45 25 10 77 U071
AT A R R RATT IR 45 R E 9 «

[0135]  [E9A:WT C57BL/6/INER (n="5/41) fEEE0 KT i R FI5x10°/MMC384H AL . 5513,
16, 20 K fG JlE v E54PBS, 0. Sug» lug, Sug, 10ugffHomo TL~12YA77 , 1ch35% faf J8 /0 BR (149 i 8 4

10
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[0136]  PEI9B:WT C57BL/6/NR (n=5K/41) fE ORI J2 N Ah5x10°MC384 A - 5513,
16, 20 K i i f5 33 41 PBS, 0. 5ug, Lug, bug, 10ugffHeter TL-12¥G77 , 10 A I8 /0N il O Jibg 44
o

[0137] X Iigh AR 1L-12-Fc e A 2GR MR 3 HHeter TL-12ktHomo TL-12%
A BT IERR

[0138] 2. IL-12-Fcl) R < 5l &k ™ E N FREI1EH HHeter TL-12% 1% & T-Homo
IL-12

[0139] W FIL-12[52 4K V2 4776 T, B, NKZHL , BT LA TL— 1 2F40 45 Fi o o b 35 (R B 11 75
BIE R I R o N 32 R B 2% b I 5 0 AR 25 PR 45 FR ATk — 2B A8 M 7 TL-12-Fc
(B3, 5 B i s A2 /) BRI H 25 28 RE A0 B R - 1 2=

[0140]  HYWT C57BL/6/NR (n=51R/40) , fE 50K J FHF5x10°/MMC3841 A 5 5513, 16,
20K I} I8 s v S PBS , SugftHomo  IL-128kHeter IL-12VAY7 , fE 5520 K45 2457 J56h, IR
ik B At 0 i 35 48 P PRl TL-12p70, IEN v , TNF,MCP-1, IL-10, IL-6/ & & .

(01411 £ ANE 100778 ,Homo TL-125Heter IL-123< 5| K um 21, HHeter
IL-12f 4R B 14 = T Homo TL-12.

[0142]  3.Heter TL-12&FHZ1L-12524&K prodrugn] LA I FRMC38 IR

[0143]  FRAIMEIL-12prodrug , I8 IR A 58 o AR 7 14 A 1 B 1 /K AR P IR )oK 0
2 1L-12Receptor51L-12, H i &2 ik o oA 55 il 5 MR 1 2 K AR I TL-12prodrug
HH ) JEE R S P A bR AR 858 A DD, B8 00 TL— 124k Y 6 46 1 4 B P AR TL— 124 B i 1)
N PR B o JE e 2 FTAAR P SIS AR T IRA T8 i 24 A F &/ T 5ug /N Heter TL-12HHomo
TL-12X%FMC38Ra A 5 45 A B ok 25 SR, AELIR] ) A B 53R 1 544 o T DA FRAT 1A FH St 5] LTk 11
Heter TL-12VAAN[E 7 ROEBIL- 122K T % (prodrug) BlHeter-R1,Heter-R2,Heter—
R1/R2; LA JtHomo IL-12AAN[E 7 iEEIL- 1252 4K HT 24 (prodrug) BlHomo—-R1,Homo—-R2,
il prodrug 4 N AR -

[0144]  PE11A:WT C57BL/6/IE (n=5H/41) fE 50K B FHRF5x10°MMC3841 A, 5510,
13, 16 K I8 Iy 5f 5ugffiHeter IL-12.Heter—R1.Heter—R2.Heter—R1/R28{Homo-R2AYT ,
Xt B8 ZH N PBS

[0145]  PE11B:WT C57BL/6/INE (n=5H/41) fE 50K B F3RF5x10°MMC3841 A . 5510,
13,16 R IE =512 . SugfHeter TL-12.Heter—R1.Heter—-R28{Heter—R1/R2VAYT , Kt AL
NPBS.

[0146]  s2iG sk BLBH, = FIE M Heter IL-1208T1245 (prodrug) 30T LA A 2k Hh 13 1 i
Ja, 45 25 B N bug /R I  Heter TL-120 =B AT 24tk Homo  TL-121f1 1 25 % MC38 A
I T B RO B & BRI — 5 BP 2. bug/ /M sHeter IL-12prodrug (Heter R1.Heter
R28He ter-R1/R2) 58K T LA 24 0 375 5% IR

[0147] 4. Heter IL-127E4E1L-12524K I prodruglE R4 1L 250 /MO 2 EI/E H
[0148]  ARIERTIASZIG 45 5, O A A BB IL- 1252 K1 TL-12-Fc /E R ML 250 AT L 2] %
PR EE R, KA T ERIL- 122K AN E i Heter IL-12prodrugfE &
GUMELA 2 Ja /N RAR FE PR B0 D » I LI I /0N R P HIR e P B IAS: W 7 i s o 98 RE DR () R

11
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[0149]  PE12A:WT C57BL/6/IEL (n=5H/41) fE 50K B FHRF5x10°MMC3841 A , 5510,
13, 16 R E =S 2. 5ugfHeter TL-12.Heter R1.Heter R2.Heter R1/R2VGJT ,*THEZH
SNPBS, 7E VAT O [R]IR 0 2: /0N B A 28

[0150] P& 12B-G: ¥ 7 [) B 3047 /) Bt FIR e POk BB ., 000 of 35 2 ¢ PE K F-1L-12p70, TNF, TFN
¥ ,MCP-1,1L-10, IL-6[1] & & .

[0151]  sZER&E SRR, FE I N2 . bug//IMR RGL LG 21 Heter TL-12DA AR 2UIE 2
IL-12%Z /&K Iprodrug (Heter R1.Heter R2) fHE T ARIELIL-1252 1K Heter L1215 ,
HHE/NOEFENER , H BHeter-R2ABE T HABK T FprodrugF /MU FEME

[0152]  Zi& FiRSEEf], fEmouse MC3SHEAI A, R IL-1252 K TL-12-Fcfiprodrug nf
PUARFEPTI R 0 G RO E A E A s TL-12-Fefl I FE A0 22 4t KR (2. 5ug) (&R T
IL-12%2f&M¥He ter TL-1277 24 0] LA5E A& R MR AR A 130-150mm* (1M 38 8 , 7 H R
ANEE R T R B R B TL- 1252 R TL-12-F el , 5 5 75 RGP VRS fE v
PN ERIER , — 7 AR IR N RARE A 2 B BRI, B AR IR T 112
ZARKI Heter TL-125] K& M) ML H 28 14 Rl 1R IE 7K P AR, JLH 2 Heter R2[ M FH B 22
4,

[0153] ¢ Jo U AR A2 , DL b St AN P AR 365 B A Qs 4 AR N B B A B () S
AN FAONT A J BH O A7 BB PRI BR 5

12
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SEQUENCE LISTING

110> A [ b= B A Ve 5T By
<120> —MPLENZRI12ATEE R A& E B 2Rk
<130> CP11802086C

<160> 23

<170> PatentIn version 3.3

<210> 1
211> 31

3

<212> PRT
<213> Homo sapiens

<400> 1
Met Trp
1

Pro Asp

Glu Asp

Ser Gly
50

Gln Tyr

65

Leu Leu

Asn Phe
Gly Arg
Phe Asn
130
Cys Gly
145
Asp Tyr
Thr Ala

Gln Asn

Ile Lys

Glu Leu Glu

Ala
Asp
35

Lys
Thr
His
Lys
Phe
115
Ile
Met
Glu
Glu
Lys

195

Pro

Pro
20

Ile
Thr
Cys
Lys
Asn
100
Thr
Lys
Ala
Lys
Glu
180

Tyr

Asp

5
Gly

Thr
Leu
His
Lys
85

Lys
Cys
Ser
Ser
Tyr
165
Thr

Glu

Pro

Lys

Glu

Trp

Thr

Lys

70

Glu

Thr

Ser

Ser

Leu

150

Ser

Leu

Asn

Pro

Asp

Thr

Thr

Ile

95

Gly

Asn

Phe

Trp

Ser

135

Ser

Val

Pro

Tyr

Lys

Val
Val
Ser
40

Thr
Gly
Gly
Leu
Leu
120
Ser
Ala
Ser
Tle
Ser

200

Asn

Tyr
Asn
25

Asp
Val
Glu
Tle
Lys
105
Val
Ser
Glu
Cys
Glu
185

Thr

Leu

13

Val
10
Leu

Gln

Lys

Thr

Trp

90

Cys

Gln

Pro

Lys

Gln

170

Leu

Ser

Gln

Val

Thr

Glu
Leu
75

Ser

Glu

Asp
Val
155
Glu
Ala

Phe

Met

Glu

Cys

His

Phe

60

Ser

Thr

Ala

Asn

Ser

140

Thr

Asp

Leu

Phe

Lys

Val
Asp
Gly
45

Leu
His
Glu
Pro
Met
125
Arg
Leu
Val
Glu
Tle

205

Pro

Asp
Thr
30

Val
Asp
Ser
Ile
Asn
110
Asp
Ala
Asp
Thr
Ala
190

Arg

Leu

Trp
15

Pro
Tle
Ala
His
Leu
95

Tyr
Leu
Val
Gln
Cys
175
Arg

Asp

Lys

Thr

Glu

Gly

Gly

Leu

80

Lys

Ser

Lys

Thr

Arg

160

Pro

Gln

Ile

Asn
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210
Ser Gln Val Glu Val
225
His Ser Tyr Phe Ser
245
Glu Lys Met Lys Glu
260
Leu Val Glu Lys Thr
275
Cys Val Gln Ala Gln
290
Ala Cys Val Pro Cys
305
<210> 2
211> 193
<212> PRT
<213> Homo sapiens
<400> 2
Arg Val Ile Pro Val
1 5
Asn Leu Leu Lys Thr
20
Leu Lys His Tyr Ser
35
Thr Arg Asp Gln Thr
50
His Lys Asn Glu Ser
65
Arg Gly Ser Cys Leu
85
Cys Leu Gly Ser Ile
100
Gln Ala Ile Asn Ala
115
Leu Asp Lys Gly Met
130
Asn His Asn Gly Glu
145
Asp Pro Tyr Arg Val

Ser
230
Leu
Thr
Ser

Asp

Arg
310

Ser

Thr

Cys

Ser

Cys

70

Pro

Tyr

Ala

Leu

Thr

150
Lys

215
Trp

Lys

Glu

Thr

Arg

295
Val

Gly

Thr
Thr
55

Leu
Pro
Glu
Leu
Val
135

Leu

Met

Glu
Phe
Glu
Glu
280

Tyr

Arg

Pro
Asp
Ala
40

Leu
Ala
Gln
Asp
Gln
120
Ala

Arg

Lys

Tyr Pro Asp

Phe
Gly
265
Val

Tyr

Ser

Ala
Met
25

Glu
Lys
Thr
Lys
Leu
105
Asn
Tle
Gln

Leu

14

Val
250
Cys

Gln

Asn

Arg
10

Val
Asp
Thr
Arg
Thr
90

Lys
His
Asp

Lys

Cys

235
Arg

Asn

Cys

Ser

Cys

Lys

Ile

Cys

Glu

75

Ser

Met

Asn

Glu

Pro

155
Ile

220

Ser

Ile

Gln

Lys

Ser
300

Leu
Thr
Asp
Leu
60

Thr
Leu
Tyr
His
Leu
140

Pro

Leu

Trp

Gln

Lys

Gly

285
Cys

Ser
Ala
His
45

Pro
Ser
Met
Gln
Gln
125
Met

Val

Leu

Ser
Arg
Gly
270

Gly

Ser

Gln
Arg
30

Glu
Leu
Ser
Met
Thr
110
Gln
Gln

Gly

His

Thr
Lys
255
Ala

Asn

Lys

Ser
15

Glu
Asp
Glu
Thr
Thr
95

Glu
Tle
Ser

Glu

Ala

Pro
240
Lys
Phe

Val

Trp

Arg

Lys

Ile

Leu

Thr

80

Leu

Phe

Ile

Leu

Ala

160
Phe
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165

Ser Thr Arg Val Val Thr Ile Asn

Ala

<210> 3
211> 227
<212> PRT
<213> Homo sapiens
<400> 3
Asp Lys Thr His Thr

1
Gly

Ile

Glu

His

65

Arg

Lys

Glu

Cys

Leu

145

Trp

Val

Asp

His

Pro
225

Pro
Ser
Asp
50

Asn
Val
Glu
Lys
Thr
130
Ser
Glu
Leu
Lys
Glu

210
Gly

Ser
Arg
35

Pro
Ala
Val
Tyr
Thr
115
Leu
Cys
Ser
Asp
Ser
195

Ala

Lys

180

Val
20

Thr
Glu
Lys
Ser
Lys
100
Tle
Pro
Ala
Asn
Ser
180

Arg

Leu

5
Phe

Pro
Val
Thr
Val
85

Cys
Ser
Pro
Val
Gly
165
Asp

Trp

His

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Pro

Phe

Val

Phe

95

Pro

Thr

Val

Ala

135

Gly

Pro

Ser

Gln

His
215

Pro
Pro
Thr

40

Asn

Val
Ser
Lys
120
Asp
Phe
Glu
Phe
Gly

200
Tyr

170

175

Arg Val Met Gly Tyr Leu Ser Ser

185

Cys
Pro
25

Cys
Trp
Glu
Leu
Asn
105
Gly
Glu
Tyr
Asn
Phe
185

Asn

Thr

15

Pro
10

Lys
Val
Tyr
Glu
His
90

Lys
Gln
Leu
Pro
Asn
170
Leu

Val

Gln

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Val

Phe

Lys

Pro
Lys
Val
Asp
60

Tyr

Asp

Leu

Lys
140
Asp
Lys
Ser

Ser

Ser
220

Glu
Asp
Asp
45

Gly
Asn
Trp
Pro
Glu
125
Asn
Tle
Thr
Lys
Cys

205
Leu

190

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser
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210> 4
211> 227
<212> PRT
<213> Homo sapiens
<400> 4
Asp Lys Thr His Thr

1
Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro
225

Pro

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Glu

Leu

Lys

Glu

210
Gly

210> 5
211> 226
<212> PRT
<213> Homo sapiens

Ser
Arg
35

Pro
Ala
Val
Tyr
Thr
115
Leu
Cys
Ser
Asp
Ser
195

Ala

Lys

Val
20

Thr
Glu
Lys
Ser
Lys
100
Tle
Pro
Leu
Asn
Ser

180

Leu

5
Phe

Pro
Val
Thr
Val
85

Cys
Ser
Pro
Val
Gly
165
Asp

Trp

His

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Cys

Lys

150

Gln

Gly

Gln

Asn

Pro

Phe

Val

Phe

95

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Pro
Pro
Thr

40

Asn

Val
Ser
Lys
120
Asp
Phe
Glu
Phe
Gly

200
Tyr

Cys
Pro
25

Cys
Trp
Glu
Leu
Asn
105
Gly
Glu
Tyr
Asn
Phe
185

Asn

Thr

16

Pro
10

Lys
Val
Tyr
Glu
His
90

Lys
Gln
Leu
Pro
Asn
170
Leu

Val

Gln

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Pro

Lys

Val

Asp

60

Asp

Leu

Lys

140

Lys

Ser

Ser

Ser
220

Glu
Asp
Asp
45

Gly
Asn
Trp
Pro
Glu
125
Asn
Ile
Thr
Lys
Cys

205
Leu

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser
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<400> b5
Asp Lys Thr

1
Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Lys

Glu

Gly
225

Pro
Ser
Asp
50

Asn
Val
Glu
Lys
Thr
130
Thr
Glu
Leu
Ser
Ala

210
Lys

<210> 6
<211> 259
<212> PRT
<213> Homo sapiens
<400> 6
Met Asp Met Met Gly Leu Ala Gly Thr Ser Lys His Ile Thr Phe Leu

1

Ser
Arg
35

Pro
Ala
Val
Tyr
Thr
115
Leu
Cys
Ser
Asp
Arg

195
Leu

His
Val
20

Thr
Glu
Lys
Ser
Lys
100
Tle
Pro
Leu
Asn
Ser
180

Trp

His

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Gln

Asn

5

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

His

Pro

Phe

Val

Phe

95

Pro

Thr

Val

Ala

135

Gly

Pro

Ser

Gly

Tyr
215

Pro
Pro
Thr
40

Asn
Arg
Val
Ser
Lys
120
Asp
Phe
Glu
Phe
Asn

200
Thr

Cys
Pro
25

Cys
Trp
Glu
Leu
Asn
105
Gly
Glu
Tyr
Asn
Leu
185

Val

Gln

Pro Ala
10
Lys Pro

Val Val

Tyr Val

Glu Gln
75

His Gln

90

Lys Ala

Gln Pro

Leu Thr

Pro Ser
155

Asn Tyr

170

Tyr Ser

Phe Ser

Lys Ser

10

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Lys

Cys

Leu
220

Glu
Asp
Asp
45

Gly
Asn
Trp
Pro
Glu
125
Asn
Tle
Thr
Leu
Ser

205

Ser

Leu

Gln

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Thr

190

Val

Leu

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Val

Leu

Ser

15

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Asp

His

Pro

Leu Leu Cys Gln Leu Gly Ala Ser Gly Pro Gly Asp Gly Cys Cys Val

17
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Glu
Arg
Trp
65

Cys
Tyr
Gly
Gly
Trp
145
His
Glu
Asp
Arg
Gln

225
Gly

Lys
Asn
50

Gln
Phe
Phe
Tle
Asn
130
Thr
Arg
Val
Cys
Gly
210

Glu

Gly

Thr
35

Leu
Tyr
Val
Ser
Pro
115
Arg
Lys
Gln
Gln
Gly
195
Ser

Ile

Pro

Val Leu Pro
210> 7
211> 337
<212> PRT
<213> Homo sapiens
<400> 7
Met Ala Gln Thr Val Arg Glu Cys Ser

1

20

Ser

Ser

Asp

Pro

Ser

100

Val

Thr

Thr

Leu

Phe

180

Pro

Met

Gln

Trp

Phe

Cys

Gly

Pro

85

Gly

Leu

Met

Thr

Arg

165

Arg

Gln

Ser

Ile

Ser
245

5

Pro
Tyr
Pro
70

Asn
Pro
Ser
Lys
Pro
150
Met
Arg
Val
Glu
Arg

230
Asp

Glu
Arg
55

Glu
His
Asp
Lys
Ser
135
Pro
Asp
Arg
Asn
Ser
215

Arg

Trp

Gly
40

Val
Asp
Thr
Arg
Val
120
Gln
Leu
Trp
Met
Ser
200
Cys

Arg

Ser

25
Ala

Ser

Asn

His

Thr

105

Asn

Lys

Gly

Asn

Pro

185

Gly

Leu

Arg

Met

Ser
Lys
Val
Thr
90

Val
Phe
Tle
His
Val
170
Thr

Ser

Cys

Pro
250

Gly
Thr
Ser
75

Gly
Gln
Trp
Ser
Tle
155
Ser
Thr
Gly
Pro
Leu

235
Val

Ser
Asp
60

His
Gln
Phe
Val
Gln
140
Lys
Glu
Asn
Val
Ser
220

Ser

Cys

Pro
45

Tyr
Val
Glu
Trp
Glu
125
Tyr
Val
Glu
Trp
Leu
205
Glu

Ser

Val

30
Leu

Glu

Leu

Arg

Glu

110

Ser

Leu

Ser

Ala

Thr

190

Gly

Asn

Gly

Pro

Leu Ala Leu Leu Phe

10

Gly

Cys

Trp

Cys

95

Gln

Arg

Tyr

Gln

Gly

175

Leu

Asp

Met

Ala

Pro
255

Leu
15

Pro
Ser
Cys
80

Arg
Asp
Leu
Asn
Ser
160
Ala
Gly
Tle
Ala
Pro

240
Glu

Phe

Met Trp Leu Leu Ile Lys Ala Asn Ile Asp Val Cys Lys Leu Gly Thr

20

25

18

30
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Val
Tle
Ser
65

Asn
Phe
Leu
Val
Cys
145
Gly
Pro
Asn
Glu
Ser
225
Leu
Arg
Leu
Thr
Glu
305

Trp

Pro

Thr
Ser
50

Asn
Leu
Gln
Asn
Glu
130
Val
Lys
Asn
Cys
Ser
210
Ser
Pro
Gly
Arg
Asn
290

Tyr

Ser

Val
35

Cys
Glu
His
Val
Cys
115
Tle
Gln
Val
Asn
Asn
195
Arg
Ser
Pro
Thr
Tyr
275
Ala

Glu

Asn

Gln
Ser
Leu
Gly
Thr
100
Ser
Ser
Glu
Thr
Leu
180
Arg
Phe
Leu
Trp
Leu
260
Gln
Lys

Phe

Trp

Pro
Leu
Tle
Lys
85

Asn
Asn
Val
Gly
Tyr
165
Thr
Leu
Tle
Pro
Asp
245
Gln
Pro
Gly

Gln

Ser
325

Ala
Asn
Leu
70

Lys
Leu
Ser
Gly
Glu
150
Leu
Cys
Asp
Val
His
230
Tle
Trp
Leu
Lys
Tle

310
Glu

Pro
Pro
55

Leu
Val
Ser
Gln
Val
135
Asn
Lys
Gln
Leu
Arg
215
Thr
Arg
Glu
Asn
Tyr
295

Ser

Ser

Val
40

Lys
Lys
His
Leu
Lys
120
Ala
Gly
Thr
Lys
Gly
200
Val
Phe
Tle
Asp
Ser
280
Asp

Ser

Leu

ITle Pro Leu

Gln
Phe
Asp
Gly
105
Lys
Pro
Thr
Asn
Gln
185
Tle
Thr
Thr
Asn
Glu
265
Thr
Leu

Lys

Arg

19

Gly
Val
His
90

Met
Pro
Glu
Val
Tyr
170
Cys
Asn
Ala
Phe
Phe
250
Gly
Ser
Arg

Leu

Thr
330

Cys
Asn
75

Thr
Thr
Pro
Pro
Ala
155
Thr
Phe
Leu
Tle
Leu
235
Leu
Gln
Trp
Asp
His

315
Arg

Gly
Ser
60

Asp
Gly
Leu
Val
Pro
140
Cys
Leu
Ser
Ser
Asn
220
Asp
Asn
Val
Asn
Leu
300

Leu

Thr

Ser
45

His
Val
His
Phe
Pro
125
Gln
Ser
Gln
Asp
Pro
205
Asp
Tle
Ala
Val
Met
285
Arg

Ser

Pro

Ala
Tyr
Leu
Ser
Val
110
Val
Asn
Trp
Leu
Asn
190
Asp
Leu
Val
Ser
Leu
270
Val
Pro

Gly

Glu

Ala
Pro
Val
Ser
95

Cys
Cys
Tle
Asn
Ser
175
Arg
Leu
Gly
Tle
Gly
255
Asn
Asn
Phe

Gly

Glu
335

Asn
Ser
Glu
80

Thr
Lys
Gly
Ser
Ser
160
Gly
Gln
Ala
Asn
Pro
240
Ser
Gln
Ala
Thr
Ser

320
Glu
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<210> 8
<211> 10
<212> PRT
213> NI
<400> 8
Ser Gly Arg Ser Glu Asn Ile Arg Thr Ala
1 5 10
<210> 9
211> 15
<212> PRT
213> NI
<400> 9
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15
<210> 10
<211> 20
<212> PRT
213> NLF3
<400> 10
Gly Gly Gly Gly Ser Ser Gly Arg Ser Glu Asn Ile Arg Thr Ala Gly
1 5 10 15
Gly Gly Gly Ser
20
<210> 11
211> 22
<212> PRT
213> NLF3
<400> 11
Met Cys Gln Ser Arg Tyr Leu Leu Phe Leu Ala Thr Leu Ala Leu Leu
1 5 10 15
Asn His Leu Ser Leu Ala
20
<210> 12
211> 22
<212> PRT
213> N3
<400> 12
Met Cys Pro Gln Lys Leu Thr Ile Ser Trp Phe Ala Ile Val Leu Leu
1 5 10 15

20
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Val Ser Pro Leu
20

<210> 13

211> 784

<212> PRT

213> NI

<400> 13

Met Cys Pro Gln

1

Val Ser Pro Leu
20

Val Glu Val Asp

35
Thr Cys Asp Thr
50

Arg His Gly Val

65

Glu Phe Leu Asp

Leu Ser His Ser
100

Ser Thr Glu Ile

115
Glu Ala Pro Asn
130

Arg Asn Met Asp

145

Asp Ser Arg Ala

Val Thr Leu Asp
180

Glu Asp Val Thr

195
Ala Leu Glu Ala
210

Phe Phe Ile Arg

225

Met Lys Pro Leu

Met

Lys

Met

Trp

Pro

Ile

Ala

85

His

Leu

Tyr

Leu

Val

165

Gln

Cys

Arg

Asp

Lys
245

Ala

Leu
Ala
Thr
Glu
Gly
70

Gly
Leu
Lys
Ser
Lys
150
Thr
Arg
Pro
Gln
Ile

230

Asn

Thr
Met
Pro
Glu
55

Ser
Gln
Leu
Asn
Gly
135

Phe

Cys

Thr
Gln
215
Tle

Ser

Ile

Trp

40

Asp

Gly

Tyr

Leu

Phe

120

Asn

Gly

Tyr

Ala

200

Asn

Lys

Gln

Ser
Glu
25

Ala
Asp
Lys
Thr
His
105
Lys
Phe
Ile
Met
Glu
185
Glu
Lys

Pro

Val

21

Trp
10

Leu
Pro
Ile
Thr
Cys
90

Lys
Asn
Thr
Lys
Ala
170
Lys
Glu
Tyr

Asp

Glu
250

Phe
Glu
Gly
Thr
Leu
75

His
Lys
Lys
Cys
Ser
155
Ser
Tyr
Thr
Glu
Pro

235
Val

Ala
Lys
Glu
Trp
60

Thr
Lys
Glu
Thr
Ser
140
Ser
Leu
Ser
Leu
Asn
220

Pro

Ser

Tle
Asp
Thr
45

Thr
Tle
Gly
Asn
Phe
125
Trp
Ser
Ser
Val
Pro
205
Tyr

Lys

Trp

Val
Val
30

Val
Ser
Thr
Gly
Gly
110
Leu
Leu
Ser
Ala
Ser
190
Tle
Ser

Asn

Glu

Leu
15

Tyr
Asn
Asp
Val
Glu
95

Tle
Lys
Val
Ser
Glu
175
Cys
Glu
Thr

Leu

Tyr
255

Leu

Val

Leu

Gln

Lys

80

Thr

Trp

Cys

Gln

Pro

160

Lys

Gln

Leu

Ser

Gln

240

Pro
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Asp Ser Trp

Arg
Asn
Cys
305
Ser
Gly
Ile
Leu
His
385
Asp
Asn
Ser
Gly
Ile
465
Lys
Asn
Tyr
Arg
Gly

545
Thr

Ile
Gln
290
Lys
Ser
Gly
Pro
Lys
370
Tyr
Gln
Glu
Cys
Ser
450
Asn
Gly
Gly
Arg
Val
530

Gly

His

Gln
275
Lys
Gly
Cys
Gly
Val
355
Thr
Ser
Thr
Ser
Leu
435
Tle
Ala
Met
Glu
Val
515
Val

Gly

Thr

Ser
260
Arg
Gly
Gly
Ser
Ser
340
Ser
Thr
Cys
Ser
Cys
420
Pro
Tyr
Ala
Leu
Thr
500
Lys
Thr

Ser

Cys

Thr
Lys
Ala
Asn
Lys
325

Gly

Gly

Thr
Thr
405
Leu
Pro
Glu
Leu
Val
485
Leu
Met
Tle

Gly

Pro

Pro
Lys
Phe
Val
310
Trp
Gly
Pro
Asp
Ala
390
Leu
Ala
Gln
Asp
Gln
470
Ala
Arg
Lys
Asn
Gly

550

Pro

His
Glu
Leu
295
Cys
Ala
Gly
Ala
Met
375
Glu
Lys
Thr
Lys
Leu
455
Asn
Ile
Gln
Leu
Arg
535

Gly

Cys

Ser
Lys
280
Val
Val
Cys
Gly
Arg
360
Val
Asp
Thr
Arg
Thr
440
Lys
His
Asp
Lys
Cys
520
Val

Gly

Pro

Tyr
265
Met
Glu
Gln
Val
Ser
345
Cys
Lys
Tle
Cys
Glu
425
Ser
Met
Asn
Glu
Pro
505
Tle
Met
Ser

Ala

22

Phe

Lys

Lys

Ala

Pro

330

Gly

Leu

Thr

Asp

Leu

410

Thr

Leu

Tyr

His

Leu

490

Pro

Leu

Gly

Gly

Pro

Ser
Glu
Thr
Gln
315
Cys
Gly
Ser
Ala
His
395
Pro
Ser
Met
Gln
Gln
475
Met
Val
Leu
Tyr
Gly

55h
Glu

Leu
Thr
Ser
300
Asp
Arg
Gly
Gln
Arg
380
Glu
Leu
Ser
Met
Thr
460
Gln
Gln
Gly
His
Leu
540

Gly

Leu

Lys
Glu
285
Thr
Arg
Val
Gly
Ser
365
Glu
Asp
Glu
Thr
Thr
445
Glu
Tle
Ser
Glu
Ala
525
Ser

Gly

Leu

Phe
270
Glu
Glu
Tyr
Arg
Ser
350
Arg
Lys
Tle
Leu
Thr
430
Leu
Phe
Tle
Leu
Ala
510
Phe
Ser

Ser

Gly

Phe

Gly

Val

Tyr

Ser

335

Arg

Asn

Leu

Thr

His

415

Arg

Cys

Gln

Leu

Asn

495

Asp

Ser

Ala

Asp

Gly

Val

Cys

Gln

Asn

320

Gly

Val

Leu

Lys

Arg

400

Lys

Gly

Leu

Ala

480

His

Pro

Thr

Gly

Lys

560

Pro
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565 570 575
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Gln Leu Met Ile Ser
580 585 590
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
595 600 605
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
610 615 620
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
625 630 635 640
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
645 650 655
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
660 665 670
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
675 680 685
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
690 695 700
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
705 710 715 720
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
725 730 735
Asp Ser Asp Gly Ser Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
740 745 750
Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala
755 760 765
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
770 775 780
<210> 14
211> b77
<212> PRT
213> NI
<400> 14
Met Cys Pro Gln Lys Leu Thr Ile Ser Trp Phe Ala Ile Val Leu Leu
1 5 10 15
Val Ser Pro Leu Met Ala Met Trp Glu Leu Glu Lys Asp Val Tyr Val
20 25 30
Val Glu Val Asp Trp Thr Pro Asp Ala Pro Gly Glu Thr Val Asn Leu
35 40 45
Thr Cys Asp Thr Pro Glu Glu Asp Asp Ile Thr Trp Thr Ser Asp Gln

23
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Arg
65

Glu
Leu
Ser
Glu
Arg
145
Asp
Val
Glu
Ala
Phe
225
Met
Asp
Arg
Asn
Cys
305
Ser

Gly

Thr

50
His

Phe
Ser
Thr
Ala
130
Asn
Ser
Thr
Asp
Leu
210
Phe
Lys
Ser
Tle
Gln
290
Lys
Ser

Gly

His

Gly
Leu
His
Glu
115
Pro
Met
Arg
Leu
Val
195
Glu
Tle
Pro
Trp
Gln
275
Lys
Gly
Cys

Gly

Thr
355

Val
Asp
Ser
100
Ile
Asn
Asp
Ala
Asp
180
Thr
Ala
Arg
Leu
Ser
260
Arg
Gly
Gly
Ser
Ser

340
Cys

Tle
Ala
85

His
Leu
Tyr
Leu
Val
165
Gln
Cys
Arg
Asp
Lys
245
Thr
Lys
Ala
Asn
Lys
325

Gly

Pro

Gly
70

Gly
Leu
Lys
Ser
Lys
150
Thr
Arg
Pro
Gln
Tle
230
Asn
Pro
Lys
Phe
Val
310
Trp

Gly

Pro

95

Ser
Gln
Leu
Asn
Gly
135
Phe
Cys
Asp
Thr
Gln
215
Tle
Ser
His
Glu
Leu
295
Cys
Ala

Gly

Cys

Gly
Tyr
Leu
Phe
120
Arg
Asn
Gly
Tyr
Ala
200
Asn
Lys
Gln
Ser
Lys
280
Val
Val
Cys

Gly

Pro
360

Lys Thr Leu

Thr

His

105

Lys

Phe

Ile

Met

Glu

185

Glu

Lys

Pro

Val

Tyr

265

Met

Glu

Gln

Val

Ser

345
Ala

24

Cys
90

Lys
Asn
Thr
Lys
Ala
170
Lys
Glu
Tyr
Asp
Glu
250
Phe
Lys
Lys
Ala
Pro
330

Gly

Pro

75
His

Lys
Lys
Cys
Ser
155
Ser
Tyr
Thr
Glu
Pro
235
Val
Ser
Glu
Thr
Gln
315
Cys

Gly

Glu

60
Thr

Lys
Glu
Thr
Ser
140
Ser
Leu
Ser
Leu
Asn
220
Pro
Ser
Leu
Thr
Ser
300
Asp
Arg

Gly

Leu

Tle
Gly
Asn
Phe
125
Trp
Ser
Ser
Val
Pro
205
Tyr
Lys
Trp
Lys
Glu
285
Thr
Arg
Val

Gly

Leu
365

Thr
Gly
Gly
110
Leu
Leu
Ser
Ala
Ser
190
Tle
Ser
Asn
Glu
Phe
270
Glu
Glu
Tyr
Arg
Ser

350
Gly

Val
Glu
95

Tle
Lys
Val
Ser
Glu
175
Cys
Glu
Thr
Leu
Tyr
255
Phe
Gly
Val
Tyr
Ser
335

Asp

Gly

Lys
80

Thr
Trp
Cys
Gln
Pro
160
Lys
Gln
Leu
Ser
Gln
240
Pro
Val
Cys
Gln
Asn
320
Gly

Lys

Pro
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Ser
Arg
385
Pro
Ala
Val
Tyr
Thr
465
Leu
Cys
Ser
Asp
Ser
545

Ala

Lys

<210> 15

Val
370
Thr
Glu
Lys
Ser
Lys
450
Tle
Pro
Leu
Asn
Ser
530

Arg

Leu

Phe
Pro
Val
Thr
Val
435
Cys
Ser
Pro
Val
Gly
515
Asp

Trp

His

211> 457
<212> PRT

213> NLR3

<400> 15

Leu
Glu
Lys
Lys
420
Leu
Lys
Lys
Cys
Lys
500
Gln
Gly

Gln

Asn

Met Cys Gln Ser

1

Asn His Leu Ser

20

Cys Leu Ser Gln

35

Lys Thr Ala Arg

Phe
Val
Phe
405
Pro
Thr
Val
Ala
Arg
485
Gly
Pro
Ser

Gln

His
565

Arg

Leu

Ser

Glu

Pro
Thr
390
Asn
Arg
Val
Ser
Lys
470
Asp
Phe
Glu
Phe
Gly

550
Tyr

Tyr

Ala

Arg

Lys

Pro
375
Cys
Trp
Glu
Leu
Asn
455
Gly
Glu
Tyr
Asn
Phe
535

Asn

Thr

Leu

Arg

Asn

Leu

Lys

Val

Tyr

Glu

His

440

Lys

Gln

Leu

Pro

Asn

520

Leu

Val

Gln

Leu

Val

Leu

40
Lys

Pro Lys Asp

Val

Val

Gln

425

Gln

Ala

Pro

Thr

Ser

505

Tyr

Tyr

Phe

Lys

Phe
Tle
25

Leu
His

25

Val
Asp
410
Tyr
Asp
Leu
Arg
Lys
490
Asp
Lys
Ser

Ser

Ser
570

Leu
10
Pro

Lys

Tyr

Asp
395
Gly
Asn
Trp
Pro
Glu
475
Asn
Ile
Thr
Lys
Cys

555
Leu

Ala

Val

Thr

Ser

Thr
380
Val
Val
Ser
Leu
Ala
460
Pro
Gln
Ala
Thr
Leu
540

Ser

Ser

Thr

Ser

Thr

Cys

Leu
Ser
Glu
Thr
Asn
445
Pro
Gln
Val
Val
Pro
525
Thr

Val

Leu

Leu
Gly
Asp

45
Thr

Met
His
Val
Tyr
430
Gly
Tle
Val
Ser
Glu
510
Pro
Val

Met

Ser

Ala

Pro
30
Asp

Ala

Ile
Glu
His
415
Arg
Lys
Glu
Tyr
Leu
495
Trp
Val
Asp
His

Pro
57h

Leu
15
Ala

Met

Glu

Ser
Asp
400
Asn
Val
Glu
Lys
Thr
480
Trp
Glu
Leu
Lys
Glu

560
Gly

Leu

Arg

Val

Asp
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50

Ile Asp His

65
Cys

Glu

Ser

Met

Asn

145

Glu

Pro

Ile

Met

Ser

225

Ala

Pro

Val

Val

Gln

305

Gln

Ala

Pro

Leu
Thr
Leu
Tyr
130
His
Leu
Pro
Leu
Gly
210
Gly
Pro
Lys
Val
Asp
290
Tyr
Asp

Leu

Arg

Pro
Ser
Met
115
Gln
Gln
Met
Val
Leu
195
Tyr
Gly
Glu
Asp
Asp
275
Gly
Asn
Trp

Pro

Glu
355

Glu
Leu
Ser
100
Met
Thr
Gln
Gln
Gly
180
His
Leu
Gly
Leu
Thr
260
Val
Val
Ser
Leu
Ala

340

Pro

Asp
Glu
85

Thr
Thr
Glu
Tle
Ser
165
Glu
Ala
Ser
Gly
Leu
245
Leu
Ser
Glu
Thr
Asn
325

Pro

Gln

Tle
70

Leu
Thr
Leu
Phe
Tle
150
Leu
Ala
Phe
Ser
Ser
230
Gly
Met
His
Val
Tyr
310
Gly

Ile

Val

55
Thr

His
Arg
Cys
Gln
135
Leu
Asn
Asp
Ser
Ala
215
Asp
Gly
Ile
Glu
His
295
Arg
Lys

Glu

Cys

Arg

Lys

Gly

Leu

120
Ala

His
Pro
Thr
200
Gly
Lys
Pro
Ser
Asp
280
Asn
Val
Glu

Lys

Thr
360

Asp
Asn
Ser
105
Gly
Ile
Lys
Asn
Tyr
185
Arg
Gly
Thr
Ser
Arg
265
Pro
Ala
Val
Tyr
Thr

345
Leu

26

Gln
Glu
90

Cys
Ser
Asn
Gly
Gly
170
Arg
Val
Gly
His
Val
250
Thr
Glu
Lys
Ser
Lys
330

Ile

Pro

Thr
75

Ser
Leu
Tle
Ala
Met
155
Glu
Val
Val
Gly
Thr
235
Phe
Pro
Val
Thr
Val
315
Cys

Ser

Pro

60

Ser

Cys

Pro

Tyr

Ala

140

Leu

Thr

Lys

Thr

Ser

220

Cys

Leu

Glu

Lys

Lys

300

Leu

Lys

Lys

Ser

Thr
Leu
Pro
Glu
125
Leu
Val
Leu
Met
Tle
205
Gly
Pro
Phe
Val
Phe
285
Pro
Thr
Val

Ala

Arg
365

Leu
Ala
Gln
110
Asp

Gln

Ala

Lys
190
Asn
Gly
Pro

Pro

Thr
270

Asn

Arg

Val

Ser

Lys

350
Asp

Lys
Thr
95

Lys
Leu
Asn
Tle
Gln
175
Leu
Arg
Gly
Cys
Pro
255
Cys
Trp
Glu
Leu
Asn
335

Gly

Glu

Thr
80

Arg
Thr
Lys
His
Asp
160
Lys
Cys
Val
Gly
Pro
240
Lys
Val
Tyr
Glu
His
320
Lys

Gln

Leu
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Thr Lys Asn Gln
370

Ser Asp Ile Ala

385

Tyr Lys Thr Thr

Val Ser Lys Leu
420
Phe Ser Cys Ser
435

Lys Ser Leu Ser
450

<210> 16

<211> 1041

<212> PRT

213> NLFH)

<400> 16

Met Asp Met Met

1

Leu Leu Cys Gln

20
Glu Lys Thr Ser
35

Arg Asn Leu Ser
50

Trp Gln Tyr Asp

65

Cys Phe Val Pro

Tyr Phe Ser Ser
100

Gly Ile Pro Val

115
Gly Asn Arg Thr
130

Trp Thr Lys Thr

145

His Arg Gln Leu

Val
Val
Pro
405
Thr

Val

Leu

Gly

Leu

Phe

Cys

Gly

Pro

85

Gly

Leu

Met

Thr

Arg
165

Ser
Glu
390
Pro
Val

Met

Ser

Leu

Gly

Pro

Tyr

Pro

70

Asn

Pro

Ser

Lys

Pro

150
Met

Leu
375
Trp
Val
Asp
His

Pro
455

Ala
Ala
Glu
Arg
55

Glu
His
Asp
Lys
Ser
135

Pro

Asp

Ser

Glu

Leu

Lys

Glu

440
Gly

Gly
Ser
Gly
40

Val
Asp
Thr
Arg
Val
120
Gln

Leu

Trp

Cys Ala Val

Ser
Asp
Ser
425

Ala

Lys

Thr
Gly
25

Ala
Ser
Asn
His
Thr
105
Asn
Lys

Gly

Asn

27

Asn
Ser
410

Arg

Leu

Ser
10

Pro
Ser
Lys
Val
Thr
90

Val
Phe
Tle
His

Val
170

Gly
395
Asp

Trp

His

Lys

Gly

Gly

Thr

Ser

75

Gly

Gln

Trp

Ser

Ile

155

Ser

Lys
380
Gln
Gly

Gln

Asn

His
Asp
Ser
Asp
60

His
Gln
Phe
Val
Gln
140

Lys

Glu

Gly

Pro

Ser

Gln

His
445

Ile
Gly
Pro
45

Tyr
Val
Glu
Trp
Glu
125
Tyr

Val

Glu

Phe

Glu

Phe

Gly

430
Tyr

Thr
Cys
30

Leu
Glu
Leu
Arg
Glu
110
Ser
Leu

Ser

Ala

Tyr
Asn
Phe
415

Asn

Thr

Phe
15

Cys
Gly
Cys
Trp
Cys
95

Gln
Arg
Tyr

Gln

Gly
175

Pro
Asn
400
Leu

Val

Gln

Leu

Val

Pro

Ser

Cys

80

Arg

Asp

Leu

Asn

Ser

160
Ala
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Glu
Asp
Arg
Gln
225
Gly
Val
Thr
Val
Leu
305
Gln
Lys
Thr
Trp
Cys
385
Gln
Pro
Lys
Gln
Leu

465

Ser

Val
Cys
Gly
210
Glu
Gly
Leu
Ala
Val
290
Thr
Arg
Glu
Leu
Ser
370
Glu
Arg
Asp
Val
Glu
450

Ala

Phe

Gln
Gly
195
Ser
Tle
Pro
Pro
Gly
275
Glu
Cys
His
Phe
Ser
355
Thr
Ala
Asn
Ser
Thr
435
Asp

Leu

Phe

Phe
180
Pro
Met
Gln
Trp
Gly
260
Gly
Val
Asp
Gly
Leu
340
His
Glu
Pro
Met
Arg
420
Leu
Val

Glu

Ile

Arg

Gln

Ser

Ile

Ser

245

Gly

Gly

Asp

Thr

Val

325

Asp

Ser

Ile

Asn

Asp

405

Ala

Asp

Thr

Ala

Arg

Arg
Val
Glu
Arg
230
Asp
Gly
Gly
Trp
Pro
310
Ile
Ala
His
Leu
Tyr
390
Leu
Val
Gln
Cys
Arg

470
Asp

Arg
Asn
Ser
215
Arg
Trp
Gly
Ser
Thr
295
Glu
Gly
Gly
Leu
Lys
375
Ser
Lys
Thr
Arg
Pro
455

Gln

Ile

Met
Ser
200
Cys
Arg
Ser
Ser
Met
280
Pro
Glu
Ser
Gln
Leu
360
Asn
Gly
Phe
Cys
Asp
440
Thr

Gln

Ile

Pro
185
Gly
Leu
Arg
Met
Ser
265
Trp
Asp
Asp
Gly
Tyr
345
Leu
Phe
Arg
Asn
Gly
425
Tyr
Ala
Asn

Lys

28

Thr

Ser

Cys

Arg

Pro

250

Gly

Glu

Ala

Asp

Lys

330

Thr

His

Lys

Phe

Ile

410

Met

Glu

Glu

Lys

Pro

Thr
Gly
Pro
Leu
235
Val
Arg
Leu
Pro
Tle
315
Thr
Cys
Lys
Asn
Thr
395
Lys
Ala
Lys
Glu
Tyr

475
Asp

Asn
Val
Ser
220
Ser
Cys
Ser
Glu
Gly
300
Thr
Leu
His
Lys
Lys
380
Cys
Ser
Ser
Tyr
Thr
460

Glu

Pro

Trp
Leu
205
Glu
Ser
Val
Glu
Lys
285
Glu
Trp
Thr
Lys
Glu
365
Thr
Ser
Ser
Leu
Ser
445
Leu

Asn

Pro

Thr
190
Gly
Asn
Gly
Pro
Asn
270
Asp
Thr
Thr
Tle
Gly
350
Asn
Phe
Trp
Ser
Ser
430
Val
Pro

Tyr

Lys

Leu

Asp

Met

Ala

Pro

255

Ile

Val

Val

Ser

Thr

335

Gly

Gly

Leu

Leu

Ser

415

Ala

Ser

Ile

Ser

Asn

Gly
Tle
Ala
Pro
240
Glu
Arg
Tyr
Asn
Asp
320
Val
Glu
Tle
Lys
Val
400
Ser
Glu
Cys
Glu
Thr

480
Leu
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Gln Met Lys

Pro
Val
Cys
545
Gln
Asn
Gly
Val
Leu
625
Lys
Arg
Lys
Gly
Leu
705
Ala
Asp
His
Pro

Thr
785

Asp
Arg
530
Asn
Cys
Ser
Gly
Ile
610
Leu
His
Asp
Asn
Ser
690
Gly
Ile
Lys
Asn
Tyr

770
Arg

Ser
515
Ile
Gln
Lys
Ser
Gly
595
Pro
Lys
Tyr
Gln
Glu
675
Cys
Ser
Asn
Gly
Gly
755

Arg

Val

Pro
500
Trp
Gln
Lys
Gly
Cys
580
Gly
Val
Thr
Ser
Thr
660
Ser
Leu
Tle
Ala
Met
740
Glu

Val

Val

485
Leu

Ser
Arg
Gly
Gly
565
Ser
Ser
Ser
Thr
Cys
645
Ser
Cys
Pro
Tyr
Ala
725
Leu
Thr

Lys

Thr

Lys
Thr
Lys
Ala
550
Asn
Lys
Gly
Gly
Asp
630
Thr
Thr
Leu
Pro
Glu
710
Leu
Val
Leu

Met

Ile
790

Asn
Pro
Lys
535
Phe
Val
Trp
Gly
Pro
615
Asp
Ala
Leu
Ala
Gln
695
Asp
Gln
Ala
Arg
Lys

775

Asn

Ser
His
520
Glu
Leu
Cys
Ala
Gly
600
Ala
Met
Glu
Lys
Thr
680
Lys
Leu
Asn
Tle
Gln
760

Leu

Arg

Gln
505
Ser
Lys
Val
Val
Cys
585
Gly
Arg
Val
Asp
Thr
665
Arg
Thr
Lys
His
Asp
745
Lys

Cys

Val

29

490
Val

Tyr

Met

Glu

Gln

570

Val

Ser

Cys

Lys

Ile

650

Cys

Glu

Ser

Met

Asn

730

Glu

Pro

Ile

Met

Glu
Phe
Lys
Lys
55h
Ala
Pro
Gly
Leu
Thr
635
Asp
Leu
Thr
Leu
Tyr
715
His
Leu
Pro

Leu

Gly
795

Val
Ser
Glu
540
Thr
Gln
Cys
Gly
Ser
620
Ala
His
Pro
Ser
Met
700
Gln
Gln
Met
Val
Leu

780
Tyr

Ser
Leu
525
Thr
Ser
Asp
Arg
Gly
605
Gln
Arg
Glu
Leu
Ser
685
Met
Thr
Gln
Gln
Gly
765
His

Leu

Trp
510
Lys
Glu
Thr
Arg
Val
590
Gly
Ser
Glu
Asp
Glu
670
Thr
Thr
Glu
Tle
Ser
750
Glu

Ala

Ser

495
Glu

Phe
Glu
Glu
Tyr
575
Arg
Ser
Arg
Lys
Tle
655
Leu
Thr
Leu
Phe
Tle
735
Leu
Ala

Phe

Ser

Tyr
Phe
Gly
Val
560
Tyr
Ser
Arg
Asn
Leu
640
Thr
His
Arg
Cys
Gln
720
Leu
Asn
Asp

Ser

Ala
800
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Gly

Lys

Pro

Ser

Asp

865

Asn

Val

Glu

Lys

Thr

945

Thr

Glu

Leu

Ser

Glu

Pro

Gly Gly

Thr His

Ser Val
835

Arg Thr

850

Pro Glu

Ala Lys

Val Ser

Tyr Lys
915
Thr Ile

930
Leu Pro

Cys Leu

Ser Asn

Asp Ser
995
Arg Trp
1010
Ala Leu
1025
Gly Lys
1040

<210> 17

<211> 1119
<212> PRT
213> NLF4
<400> 17
Met Ala GIn Thr Val Arg Glu Cys Ser Leu Ala Leu Leu Phe Leu Phe

1

Gly
Thr
820
Phe
Pro
Val
Thr
Val
900
Cys
Ser
Pro
Val
Gly
980
Asp

Gln

His

Ser
805
Cys
Leu
Glu
Lys
Lys
885
Leu
Lys
Lys
Ser
Lys
965
Gln
Gly

Gln

Asn

5

Gly

Pro

Phe

Val

Phe

870

Pro

Thr

Val

Ala

Arg

950

Gly

Pro

Ser

Gly

His

Gly
Pro
Pro
Thr
855
Asn
Arg
Val
Ser
Lys
935
Asp
Phe
Glu
Phe
Asn
1015

Tyr
1030

Gly Gly

Cys Pro
825

Pro Lys

840

Cys Val

Trp Tyr

Glu Glu

Leu His
905

Asn Lys

920

Gly Gln

Glu Leu
Tyr Pro
Asn Asn
985
Leu Tyr
1000

Val Phe

Thr Gln

30

Ser Gly
810
Ala Pro
Pro Lys
Val Val
Val Asp
Gln Tyr
890
Gln Asp
Ala Leu
Pro Arg
Thr Lys
955
Ser Asp
970
Tyr Lys
Ser Lys

Ser Cys

Lys Ser

10

Gly Gly Gly

Glu Leu Leu
830
Asp GIn Leu
845
Asp Val Ser
860
Gly Val Glu

Asn Ser Thr

Trp Leu Asn
910
Pro Ala Pro
925
Glu Pro GIn
940
Asn Gln Val

Tle Ala Val

Thr Thr Pro
990

Leu Thr Val

1005

Ser Val Leu

1020

Leu Ser Leu

1035

Ser
815
Gly
Met
His
Val
Tyr
895
Gly
Tle
Val
Ser
Glu
975
Pro
Asp
His

Ser

15

Asp

Gly

Ile

Glu

His

880

Arg

Lys

Glu

Leu
960

Val

Lys



CN 110396133 A

.1l

%=

19/37 71

Met
Val
Tle
Ser
65

Asn
Phe
Leu
Val
Cys
145
Gly
Pro
Asn
Glu
Ser
225
Leu
Arg
Leu
Thr
Glu

305
Trp

Trp
Thr
Ser
50

Asn
Leu
Gln
Asn
Glu
130
Val
Lys
Asn
Cys
Ser
210
Ser
Pro
Gly
Arg
Asn
290

Tyr

Ser

Leu
Val
35

Cys
Glu
His
Val
Cys
115
Tle
Gln
Val
Asn
Asn
195
Arg
Ser
Pro
Thr
Tyr
275
Ala

Glu

Asn

Leu
20

Gln
Ser
Leu
Gly
Thr
100
Ser
Ser
Glu
Thr
Leu
180
Arg
Phe
Leu
Trp
Leu
260
Gln
Lys

Phe

Trp

Ile

Pro

Leu

Ile

Lys

85

Asn

Asn

Val

Gly

Tyr

165

Thr

Leu

Ile

Pro

Asp

245

Gln

Pro

Gly

Gln

Ser

Lys
Ala
Asn
Leu
70

Lys
Leu
Ser
Gly
Glu
150
Leu
Cys
Asp
Val
His
230
Tle
Trp
Leu
Lys
Tle

310
Glu

Ala
Pro
Pro
55

Leu
Val
Ser
Gln
Val
135
Asn
Lys
Gln
Leu
Arg
215
Thr
Arg
Glu
Asn
Tyr
295

Ser

Ser

Asn
Val
40

Lys
Lys
His
Leu
Lys
120
Ala
Gly
Thr
Lys
Gly
200
Val
Phe
Ile
Asp
Ser
280
Asp

Ser

Leu

Ile Asp Val

25
Ile

Gln

Phe

Asp

Gly

105

Lys

Pro

Thr

Asn

Gln

185

Ile

Thr

Thr

Asn

Glu

265

Thr

Leu

Lys

Arg

31

Pro
Gly
Val
His
90

Met
Pro
Glu
Val
Tyr
170
Cys
Asn
Ala
Phe
Phe
250
Gly
Ser
Arg

Leu

Thr

Leu
Cys
Asn
75

Thr
Thr
Pro
Pro
Ala
155
Thr
Phe
Leu
Tle
Leu
235
Leu
Gln
Trp
Asp
His

315
Arg

Cys
Gly
Ser
60

Asp
Gly
Leu
Val
Pro
140
Cys
Leu
Ser
Ser
Asn
220
Asp
Asn
Val
Asn
Leu
300

Leu

Thr

Lys
Ser
45

His
Val
His
Phe
Pro
125
Gln
Ser
Gln
Asp
Pro
205
Asp
Tle
Ala
Val
Met
285
Arg

Ser

Pro

Leu
30

Ala
Tyr
Leu
Ser
Val
110
Val
Asn
Trp
Leu
Asn
190
Asp
Leu
Val
Ser
Leu
270
Val
Pro

Gly

Glu

Gly

Ala

Pro

Val

Ser

95

Cys

Cys

Ile

Asn

Ser

175

Arg

Leu

Gly

Ile

Gly

255

Asn

Asn

Phe

Gly

Glu

Thr
Asn
Ser
Glu
80

Thr
Lys
Gly
Ser
Ser
160
Gly
Gln
Ala
Asn
Pro
240
Ser
Gln
Ala
Thr
Ser

320
Glu
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Pro
Gly
Glu
Cys
385
His
Phe
Ser
Thr
Ala
465
Asn
Ser
Thr
Asp
Leu
545
Phe
Lys
Ser

Ile

Gln
625

Gly
Gly
Val
370
Asp
Gly
Leu
His
Glu
450
Pro
Met
Arg
Leu
Val
530
Glu
Ile
Pro
Trp
Gln

610
Lys

Gly
Gly
355
Asp
Thr
Val
Asp
Ser
435
Ile
Asn
Asp
Ala
Asp
515
Thr
Ala
Arg
Leu
Ser
595

Arg

Gly

Gly
340
Gly
Trp
Pro
Tle
Ala
420
His
Leu
Tyr
Leu
Val
500
Gln
Cys
Arg
Asp
Lys
580
Thr

Lys

Ala

325
Gly

Ser
Thr
Glu
Gly
405
Gly
Leu
Lys
Ser
Lys
485
Thr
Arg
Pro
Gln
Tle
565
Asn
Pro

Lys

Phe

Ser
Met
Pro
Glu
390
Ser
Gln
Leu
Asn
Gly
470
Phe
Cys
Asp
Thr
Gln
550
Tle
Ser
His
Glu

Leu
630

Ser
Trp
Asp
375
Asp
Gly
Tyr
Leu
Phe
455
Arg
Asn
Gly
Tyr
Ala
535
Asn
Lys
Gln
Ser
Lys

615
Val

Gly
Glu
360
Ala
Asp
Lys
Thr
His
440
Lys
Phe
Ile
Met
Glu
520
Glu
Lys
Pro
Val
Tyr
600

Met

Glu

Arg
345
Leu
Pro
Tle
Thr
Cys
425
Lys
Asn
Thr
Lys
Ala
505
Lys
Glu
Tyr
Asp
Glu
585
Phe

Lys

Lys

32

330

Ser
Glu
Gly
Thr
Leu
410
His
Lys
Lys
Cys
Ser
490
Ser
Tyr
Thr
Glu
Pro
570
Val
Ser

Glu

Thr

Glu

Lys

Glu

Trp

395

Thr

Lys

Glu

Thr

Ser

475

Ser

Leu

Ser

Leu

Asn

955

Pro

Ser

Leu

Thr

Ser
635

Asn
Asp
Thr
380
Thr
Tle
Gly
Asn
Phe
460
Trp
Ser
Ser
Val
Pro
540
Tyr
Lys
Trp
Lys
Glu

620
Thr

Tle
Val
365
Val
Ser
Thr
Gly
Gly
445
Leu
Leu
Ser
Ala
Ser
525
Tle
Ser
Asn
Glu
Phe
605

Glu

Glu

Arg
350
Tyr
Asn
Asp
Val
Glu
430
Tle
Lys
Val
Ser
Glu
510
Cys
Glu
Thr
Leu
Tyr
590
Phe

Gly

Val

335
Thr

Val

Leu

Gln

Lys

415

Thr

Trp

Cys

Gln

Pro

495

Lys

Gln

Leu

Ser

Gln

075

Pro

Val

Cys

Gln

Ala
Val
Thr
Arg
400
Glu
Leu
Ser
Glu
Arg
480
Asp
Val
Glu
Ala
Phe
560
Met
Asp
Arg

Asn

Cys
640
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Lys

Ser

Gly

Pro

Lys

705

Tyr

Gln

Glu

Cys

Ser

785

Asn

Gly

Gly

Arg

Val

865

Gly

His

Val

Thr

Glu

Gly
Cys
Gly
Val
690
Thr
Ser
Thr
Ser
Leu
770
Tle
Ala
Met
Glu
Val
850
Val
Gly
Thr
Phe
Pro

930
Val

Gly
Ser
Ser
675
Ser
Thr
Cys
Ser
Cys
755
Pro
Tyr
Ala
Leu
Thr
835
Lys
Thr
Ser
Cys
Leu
915

Glu

Lys

Asn
Lys
660
Gly
Gly
Asp
Thr
Thr
740
Leu
Pro
Glu
Leu
Val
820
Leu
Met
Tle
Gly
Pro
900
Phe

Val

Phe

Val
645
Trp
Gly
Pro
Asp
Ala
725
Leu
Ala
Gln
Asp
Gln
805
Ala
Arg
Lys
Asn
Gly
885
Pro
Pro

Thr

Asn

Cys

Ala

Gly

Ala

Met

710

Glu

Lys

Thr

Lys

Leu

790

Asn

Ile

Gln

Leu

Arg

870

Gly

Cys

Pro

Cys

Trp

Val
Cys
Gly
Arg
695
Val
Asp
Thr
Arg
Thr
775
Lys
His
Asp
Lys
Cys
855
Val
Gly
Pro
Lys
Val

935
Tyr

Gln
Val
Ser
680
Cys
Lys
Tle
Cys
Glu
760
Ser
Met
Asn
Glu
Pro
840
Tle
Met
Ser
Ala
Pro
920

Val

Val

Ala Gln Asp

Pro
665
Gly
Leu
Thr
Asp
Leu
745
Thr
Leu
Tyr
His
Leu
825
Pro
Leu
Gly
Gly
Pro
905
Lys
Val

Asp

33

650
Cys

Gly
Ser
Ala
His
730
Pro
Ser
Met
Gln
Gln
810
Met
Val
Leu
Tyr
Gly
890
Glu
Asp

Asp

Gly

Arg
Gly
Gln
Arg
715
Glu
Leu
Ser
Met
Thr
795
Gln
Gln
Gly
His
Leu
875
Gly
Leu
Gln

Val

Val

Arg
Val
Gly
Ser
700
Glu
Asp
Glu
Thr
Thr
780
Glu
Tle
Ser
Glu
Ala
860
Ser
Gly
Leu
Leu
Ser

940
Glu

Tyr
Arg
Ser
685
Arg
Lys
Tle
Leu
Thr
765
Leu
Phe
Tle
Leu
Ala
845
Phe
Ser
Ser
Gly
Met
925
His

Val

Tyr
Ser
670
Arg
Asn
Leu
Thr
His
750
Arg
Cys
Gln
Leu
Asn
830
Asp
Ser
Ala
Asp
Gly
910
Ile

Glu

His

Asn
655
Gly
Val
Leu
Lys
Arg
735
Lys
Gly
Leu
Ala
Asp
815
His
Pro
Thr
Gly
Lys
895
Pro
Ser

Asp

Asn

Ser

Gly

Ile

Leu

His

720

Asp

Asn

Ser

Gly

Ile

800

Lys

Asn

Tyr

Arg

Gly

880

Thr

Ser

Arg

Pro

Ala
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945
Lys Thr Lys
Ser Val Leu
Cys Lys
995
Ser Lys
1010
Pro Pro
1025
Cys Leu
1040
Glu Ser
1055
Val Leu
1070
Asp Lys
1085
Leu His
1100
Leu Ser
1115
<210> 18
211> 834
<212> PRT

Lys

Ile

Leu

Thr

Trp

Pro

Val

Val

Ser

Pro

Thr

980

Val

Ala

Ser

Val

Asn

Asp

Ser

Glu

Pro

213> NLR3

<400> 18
Met Asp Met
1

Leu Leu Cys
Thr
35
Leu

Glu Lys

Arg Asn
50

Trp Gln

65

Cys Phe

Tyr

Val

Met
Gln
20

Ser
Ser

Asp

Pro

Arg

965

Val

Ser

Lys

Arg

Lys

Gly

Ser

Arg

Ala

Gly

Gly

Leu

Phe

Cys

Gly

Pro

950
Glu

Leu

Asn

Gly

Asp

Gly

Gln

Asp

Trp

Leu

Lys

Leu

Gly

Pro

Tyr

Pro

70

Asn

Glu Gln Tyr

His Gln Asp
985
Lys Ala Leu
1000
Gln Pro Arg
1015
Glu Leu
1030
Phe Tyr
1045
Pro Glu
1060
Gly Ser
1075
Gln Gln
1090
His Asn
1105

Thr

Pro

Asn

Phe

Gly

His

Ala Gly Thr

Ala Ser Gly
25
Glu Gly Ala

40
Arg Val
55

Glu Asp

Ser
Asn
His Thr

His

34

Asn

970

Trp

Pro

Glu

Lys

Ser

Asn

Leu

Asn

Tyr

Ser
10

Pro
Ser
Lys

Val

Thr

955

Ser

Leu

Ala

Pro

Asn

Tyr

Val

Thr

Lys

Gly

Gly

Thr

Ser

75
Gly

Thr Tyr Arg

Asn Gly Lys
990
Pro Ile Glu
1005
Gln Val Tyr
1020
Gln Val Ser
1035
Ile Ala
1050
Lys Thr
1065
Ser Lys
1080
Phe Ser
1095
Gln Lys
1110

Val

Thr

Leu

Cys

Ser

His Ile Thr

Gly Cys
30
Leu

Asp

Pro
45

Ser

Asp Glu

60
His

Val Leu

Gln Glu

Val

975

Glu

Lys

Thr

Leu

Glu

Pro

Thr

Ser

Leu

Phe
15

Cys
Gly
Cys

Trp

Cys

960
Val

Tyr

Thr

Leu

Val

Pro

Ser

Cys

80
Arg
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Tyr
Gly
Gly
Trp
145
His
Glu
Asp
Arg
Gln
225
Gly
Val
Thr
Val
Leu
305
Gln
Lys
Thr

Trp

Cys
385

Phe
Tle
Asn
130
Thr
Arg
Val
Cys
Gly
210
Glu
Gly
Leu
Ala
Val
290
Thr
Arg
Glu
Leu
Ser

370
Glu

Ser
Pro
115
Arg
Lys
Gln
Gln
Gly
195
Ser
Tle
Pro
Pro
Gly
275
Glu
Cys
His
Phe
Ser
355

Thr

Ala

Ser
100
Val
Thr
Thr
Leu
Phe
180
Pro
Met
Gln
Trp
Gly
260
Gly
Val
Asp
Gly
Leu
340
His
Glu

Pro

85
Gly

Leu
Met
Thr
Arg
165
Arg
Gln
Ser
Ile
Ser
245
Gly
Gly
Asp
Thr
Val
325
Asp
Ser

Ile

Asn

Pro
Ser
Lys
Pro
150
Met
Arg
Val
Glu
Arg
230
Asp
Gly
Gly
Trp
Pro
310
Ile
Ala
His
Leu

Tyr
390

Asp
Lys
Ser
135
Pro
Asp
Arg
Asn
Ser
215
Arg
Trp
Gly
Ser
Thr
295
Glu
Gly
Gly
Leu
Lys

375

Ser

Arg
Val
120
Gln
Leu
Trp
Met
Ser
200
Cys
Arg
Ser
Ser
Met
280
Pro
Glu
Ser
Gln
Leu
360

Asn

Gly

Thr
105
Asn
Lys
Gly
Asn
Pro
185
Gly
Leu
Arg
Met
Ser
265
Trp
Asp
Asp
Gly
Tyr
345
Leu

Phe

Arg

35

90
Val

Phe
Ile
His
Val
170
Thr
Ser
Cys
Arg
Pro
250
Gly
Glu
Ala
Asp
Lys
330
Thr
His
Lys

Phe

Gln
Trp
Ser
Tle
155
Ser
Thr
Gly
Pro
Leu
235
Val
Arg
Leu
Pro
Tle
315
Thr
Cys
Lys

Asn

Thr
395

Phe
Val
Gln
140
Lys
Glu
Asn
Val
Ser
220
Ser
Cys
Ser
Glu
Gly
300
Thr
Leu
His
Lys
Lys

380
Cys

Trp
Glu
125
Tyr
Val
Glu
Trp
Leu
205
Glu
Ser
Val
Glu
Lys
285
Glu
Trp
Thr
Lys
Glu
365

Thr

Ser

Glu
110
Ser
Leu
Ser
Ala
Thr
190
Gly
Asn
Gly
Pro
Asn
270
Asp
Thr
Thr
Tle
Gly
350
Asn

Phe

Trp

95
Gln

Arg
Tyr
Gln
Gly
175
Leu
Asp
Met
Ala
Pro
255
Ile
Val
Val
Ser
Thr
335
Gly
Gly

Leu

Leu

Asp
Leu
Asn
Ser
160
Ala
Gly
Tle
Ala
Pro
240
Glu
Arg
Tyr
Asn
Asp
320
Val
Glu
Tle

Lys

Val
400
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Gln

Pro

Lys

Gln

Leu

465

Ser

Gln

Pro

Val

Cys

545

Gln

Asn

Gly

Lys

Pro

625

Ser

Asp

Asn

Val

Glu

Arg
Asp
Val
Glu
450
Ala
Phe
Met
Asp
Arg
530
Asn
Cys
Ser
Gly
Thr
610
Ser
Arg
Pro
Ala
Val

690
Tyr

Asn
Ser
Thr
435
Asp
Leu
Phe
Lys
Ser
515
Tle
Gln
Lys
Ser
Gly
595
His
Val
Thr
Glu
Lys
675

Ser

Lys

Met

420

Leu

Val

Glu

Ile

Pro

500

Trp

Gln

Lys

Gly

Cys

580

Gly

Thr

Phe

Pro

Val

660

Thr

Val

Cys

Asp
405
Ala
Asp
Thr
Ala
Arg
485
Leu
Ser
Arg
Gly
Gly
565
Ser
Ser
Cys
Leu
Glu
645
Lys
Lys

Leu

Lys

Leu

Val

Gln

Cys

Arg

470

Asp

Lys

Thr

Lys

Ala

550

Asn

Lys

Gly

Pro

Phe

630

Val

Phe

Pro

Thr

Val

Lys
Thr
Arg
Pro
455
Gln
Tle
Asn
Pro
Lys
535
Phe
Val
Trp
Gly
Pro
615
Pro
Thr
Asn
Arg
Val

695

Ser

Phe
Cys
Asp
440
Thr
Gln
Tle
Ser
His
520
Glu
Leu
Cys
Ala
Gly
600
Cys
Pro
Cys
Trp
Glu
680

Leu

Asn

Asn Ile Lys

Gly
425
Tyr
Ala
Asn
Lys
Gln
505
Ser
Lys
Val
Val
Cys
585
Gly
Pro
Lys
Val
Tyr
665
Glu
His
Lys

36

410
Met

Glu

Glu

Lys

Pro

490

Val

Tyr

Met

Glu

Gln

570

Val

Ser

Ala

Pro

Val

650

Val

Gln

Gln

Ala

Ala
Lys
Glu
Tyr
475
Asp
Glu
Phe
Lys
Lys
555
Ala
Pro
Gly
Pro
Lys
635
Val
Asp
Tyr

Asp

Leu

Ser
Ser
Tyr
Thr
460
Glu
Pro
Val
Ser
Glu
540
Thr
Gln
Cys
Gly
Glu
620
Asp
Asp
Gly
Asn
Trp

700

Pro

Ser
Leu
Ser
445
Leu
Asn
Pro
Ser
Leu
525
Thr
Ser
Asp
Arg
Gly
605
Leu
Thr
Val
Val
Ser
685

Leu

Ala

Ser
Ser
430
Val
Pro
Tyr
Lys
Trp
510
Lys
Glu
Thr
Arg
Val
590
Gly
Leu
Leu
Ser
Glu
670
Thr

Asn

Pro

Ser
415
Ala
Ser
Tle
Ser
Asn
495
Glu
Phe
Glu
Glu
Tyr
575
Arg
Ser
Gly
Met
His
655
Val
Tyr

Gly

Ile

Ser

Glu

Cys

Glu

Thr

480

Leu

Tyr

Phe

Gly

Val

560

Tyr

Ser

Asp

Gly

Ile

640

Glu

His

Arg

Lys

Glu
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705
Lys Thr Ile Ser

Thr Leu Pro Pro
740

Trp Cys Leu Val

755
Glu Ser Asn Gly
770

Leu Asp Ser Asp

785

Lys Ser Arg Trp

Glu Ala Leu His
820
Gly Lys
<210> 19
211> 792
<212> PRT
213> NI
<400> 19
Met Ala GIn Thr
1
Met Trp Leu Leu
20
Val Thr Val Gln
35
Ile Ser Cys Ser
50
Ser Asn Glu Leu
65
Asn Leu His Gly

Phe GIn Val Thr
100
Leu Asn Cys Ser
115
Val Glu Ile Ser
130

Lys
725
Cys
Lys
Gln
Gly
Gln

805

Asn

Val

Ile

Pro

Leu

Ile

Lys

85

Asn

Asn

Val

710
Ala

Arg
Gly
Pro
Ser
790

Gln

His

Arg

Lys

Ala

Asn

Leu

70

Lys

Leu

Ser

Gly

Lys
Asp
Phe
Glu
775
Phe

Gly

Tyr

Glu

Ala

Pro

Pro

95

Leu

Val

Ser

Gln

Val
135

Gly
Glu
Tyr
760
Asn
Phe

Asn

Thr

Cys
Asn
Val
40

Lys
Lys
His
Leu
Lys

120
Ala

Gln
Leu
745
Pro
Asn
Leu

Val

Gln
825

Ser
Ile
25

Ile
Gln
Phe
Asp
Gly
105

Lys

Pro

37

Pro
730
Thr
Ser
Tyr
Tyr
Phe

810
Lys

Leu
10

Asp
Pro
Gly
Val
His
90

Met

Pro

Glu

715
Arg

Lys
Asp
Lys
Ser
795

Ser

Ser

Ala

Val

Leu

Cys

Asn

75

Thr

Thr

Pro

Pro

Glu
Asn
Tle
Thr
780
Lys

Cys

Leu

Leu

Cys

Gly

Ser

60

Asp

Gly

Leu

Val

Pro
140

Pro

Gln

Ala

765

Thr

Leu

Ser

Ser

Leu

Lys

Ser

45

His

Val

His

Phe

Pro

125
Gln

Gln

Val

750

Val

Pro

Thr

Val

Leu
830

Phe
Leu
30

Ala
Tyr
Leu
Ser
Val
110

Val

Asn

Val
735
Ser
Glu
Pro
Val
Met

815

Ser

Leu
15

Gly
Ala
Pro
Val
Ser
95

Cys

Cys

Ile

720
Tyr

Leu
Trp
Val
Asp
800
His

Pro

Phe

Thr

Asn

Ser

Glu

80

Thr

Lys

Gly

Ser



CN 110396133 A

.1l

%=

26/37 T

Cys
145
Gly
Pro
Asn
Glu
Ser
225
Leu
Arg
Leu
Thr
Glu
305
Trp
Pro
Gly
Leu
Thr
385
Asp
Leu

Thr

Leu

Val

Lys

Asn

Cys

Ser

210

Ser

Pro

Gly

Arg

Asn

290

Tyr

Ser

Gly

Gly

Ser

370

Ala

His

Pro

Ser

Met

Gln

Val

Asn

Asn

195

Ser

Pro

Thr

275

Ala

Glu

Asn

Gly

Gly

355

Gln

Arg

Glu

Leu

Ser

435
Met

Glu
Thr
Leu
180
Arg
Phe
Leu
Trp
Leu
260
Gln
Lys
Phe
Trp
Gly
340
Gly

Ser

Glu

Glu
420
Thr

Thr

Gly
Tyr
165
Thr
Leu
Ile
Pro
Asp
245
Gln
Pro
Gly
Gln
Ser
325
Gly
Ser
Arg
Lys
Ile
405
Leu

Thr

Leu

Glu
150
Leu
Cys
Asp
Val
His
230
Ile
Trp
Leu
Lys
Ile
310
Glu
Ser
Arg
Asn
Leu
390
Thr
His
Arg

Cys

Asn

Lys

Gln

Leu

Arg

215

Thr

Arg

Glu

Asn

Tyr

295

Ser

Ser

Ser

Val

Leu

375

Lys

Arg

Lys

Gly

Leu

Gly
Thr
Lys
Gly
200
Val
Phe
Ile
Asp
Ser
280
Asp
Ser
Leu
Gly
Ile
360
Leu
His
Asp
Asn
Ser

440
Gly

Thr
Asn
Gln
185
Tle
Thr
Thr
Asn
Glu
265
Thr

Leu

Lys

Arg
345
Pro
Lys
Tyr
Gln
Glu
425
Cys

Ser

38

Val
Tyr
170
Cys
Asn
Ala
Phe
Phe
250
Gly
Ser
Arg
Leu
Thr
330
Ser
Val
Thr
Ser
Thr
410
Ser

Leu

Ile

Ala
155
Thr
Phe
Leu
Tle
Leu
235
Leu
Gln
Trp
Asp
His
315
Arg
Glu
Ser
Thr
Cys
395
Ser
Cys

Pro

Tyr

Cys

Leu

Ser

Ser

Asn

220

Asp

Asn

Val

Asn

Leu

300

Leu

Thr

Asn

Gly

Asp

380

Thr

Thr

Leu

Pro

Glu

Ser
Gln
Asp
Pro
205
Asp
Tle
Ala
Val
Met
285
Arg
Ser
Pro
Tle
Pro
365
Asp
Ala
Leu
Ala
Gln

445
Asp

Trp
Leu
Asn
190
Asp
Leu
Val
Ser
Leu
270
Val
Pro
Gly
Glu
Arg
350
Ala
Met
Glu
Lys
Thr
430

Lys

Leu

Asn
Ser
175
Arg
Leu
Gly
Ile
Gly
255
Asn
Asn
Phe
Gly
Glu
335
Thr
Arg
Val
Asp
Thr
415
Arg

Thr

Lys

Ser
160
Gly
Gln
Ala
Asn
Pro
240
Ser
Gln
Ala
Thr
Ser
320
Glu
Ala
Cys
Lys
Tle
400
Cys
Glu

Ser

Met
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Tyr
465
His
Leu
Pro
Leu
Gly
545
Gly
Pro
Lys
Val
Asp
625
Tyr
Asp
Leu
Arg
Lys
705
Asp

Lys

Ser

450
Gln

Gln
Met
Val
Leu
530
Tyr
Gly
Glu
Asp
Asp
610
Gly
Asn
Trp
Pro
Glu
690
Asn
Ile

Thr

Lys

Thr
Gln
Gln
Gly
515
His
Leu
Gly
Leu
Thr
595
Val
Val
Ser
Leu
Ala
675
Pro
Gln
Ala

Thr

Leu
755

Glu
Tle
Ser
500
Glu
Ala
Ser
Gly
Leu
580
Leu
Ser
Glu
Thr
Asn
660
Pro
Gln
Val
Val
Pro

740
Thr

Phe
Tle
485
Leu
Ala
Phe
Ser
Ser
565
Gly
Met
His
Val
Tyr
645
Gly
Tle
Val
Ser
Glu
725

Pro

Val

Gln
470
Leu
Asn
Asp
Ser
Ala
550
Asp
Gly
Tle
Glu
His
630
Arg
Lys
Glu
Cys
Leu
710
Trp

Val

Asp

455
Ala

Asp
His
Pro
Thr
535
Gly
Lys
Pro
Ser
Asp
615
Asn
Val
Glu
Lys
Thr
695
Ser
Glu

Leu

Lys

Tle
Lys
Asn
Tyr
520
Arg
Gly
Thr
Ser
Arg
600
Pro
Ala
Val
Tyr
Thr
680
Leu
Cys
Ser

Asp

Ser
760

Asn
Gly
Gly
505
Arg
Val
Gly
His
Val
585
Thr
Glu
Lys
Ser
Lys
665
Tle
Pro
Ala
Asn
Ser

745
Arg

39

Ala
Met
490
Glu
Val
Val
Gly
Thr
570
Phe
Pro
Val
Thr
Val
650
Cys
Ser
Pro
Val
Gly
730

Asp

Trp

Ala
475
Leu
Thr
Lys
Thr
Ser
55h
Cys
Leu
Glu
Lys
Lys
635
Leu
Lys
Lys
Ser
Lys
715
Gln

Gly

Gln

460
Leu

Val
Leu
Met
Tle
540
Gly
Pro
Phe
Val
Phe
620
Pro
Thr
Val
Ala
Arg
700
Gly
Pro

Ser

Gln

Gln
Ala
Arg
Lys
525
Asn
Gly
Pro
Pro
Thr
605
Asn
Arg
Val
Ser
Lys
685
Asp
Phe
Glu

Phe

Gly
765

Asn
Tle
Gln
510
Leu
Arg
Gly
Cys
Pro
590
Cys
Trp
Glu
Leu
Asn
670
Gly
Glu
Tyr
Asn
Phe

750

Asn

His
Asp
495
Lys
Cys
Val
Gly
Pro
57h
Lys
Val
Tyr
Glu
His
655
Lys
Gln
Leu
Pro
Asn
735

Leu

Val

Asn
480
Glu
Pro
Tle
Met
Ser
560
Ala
Pro
Val
Val
Gln
640
Gln
Ala
Pro
Thr
Ser
720
Tyr

Val

Phe
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Ser Cys Ser Val
770

Ser Leu Ser Leu

785

<210> 20

<211> 834

<212> PRT

213> NLF3

<400> 20

Met Asp Met Met

1

Leu Leu Cys Gln

20
Glu Lys Thr Ser
35

Arg Asn Leu Ser
50

Trp Gln Tyr Asp

65

Cys Phe Val Pro

Tyr Phe Ser Ser
100

Gly Ile Pro Val

115
Gly Asn Arg Thr
130

Trp Thr Lys Thr

145

His Arg Gln Leu

Glu Val Gln Phe
180

Asp Cys Gly Pro

195
Arg Gly Ser Met
210
Gln Glu Ile Gln
225

Met

Ser

Gly

Leu

Phe

Cys

Gly

Pro

85

Gly

Leu

Met

Thr

165

Arg

Gln

Ser

Ile

His

Pro
790

Leu

Gly

Pro

Tyr

Pro

70

Asn

Pro

Ser

Lys

Pro

150

Met

Arg

Val

Glu

Arg
230

Glu
775
Gly

Ala
Ala
Glu
Arg
55

Glu
His
Asp
Lys
Ser
135
Pro
Asp
Arg
Asn
Ser

215
Arg

Ala

Lys

Gly
Ser
Gly

40
Val

Thr
Arg
Val
120
Gln
Leu
Trp
Met
Ser
200

Cys

Arg

Leu His Asn His Tyr Thr Gln Lys

Thr
Gly
25

Ala
Ser
Asn
His
Thr
105
Asn
Lys
Gly
Asn
Pro
185
Gly

Leu

Arg

40

Ser
10

Pro
Ser
Lys
Val
Thr
90

Val
Phe
Tle
His
Val
170
Thr

Ser

Cys

Lys

Gly

Gly

Thr

Ser

75

Gly

Gln

Trp

Ser

Ile

155

Ser

Thr

Gly

Pro

Leu
235

780

His
Asp
Ser
Asp
60

His
Gln
Phe
Val
Gln
140
Lys
Glu
Asn
Val
Ser

220

Ser

Tle
Gly
Pro
45

Tyr
Val
Glu
Trp
Glu
125
Tyr
Val
Glu
Trp
Leu
205

Glu

Ser

Thr
Cys
30

Leu

Glu

Leu

Glu
110
Ser
Leu
Ser
Ala
Thr
190
Gly

Asn

Gly

Phe
15
Cys

Gly

Cys

Cys
95
Gln

Arg

Gln
Gly
175
Leu
Asp

Met

Ala

Leu

Val

Pro

Ser

Cys

80

Arg

Asp

Leu

Asn

Ser

160

Ala

Gly

Ile

Ala

Pro
240
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Gly Gly

Val Leu

Thr Ala

Val Val
290

Leu Thr

305

Gln Arg

Lys Glu

Thr Leu

Trp Ser
370

Cys Glu

385

Gln Arg

Pro Asp

Lys Val

Gln Glu
450

Leu Ala

465

Ser Phe

Gln Met

Pro Asp

Val Arg

530
Cys Asn

Pro

Pro

Gly

275

Glu

Cys

His

Phe

Ser

355

Thr

Ala

Asn

Ser

Thr

435

Leu

Phe

Lys

Ser

515

Ile

Gln

Trp

Gly

260

Gly

Val

Asp

Gly

Leu

340

His

Glu

Pro

Met

420

Leu

Val

Glu

Ile

Pro

500

Trp

Gln

Lys

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

Arg

Gly

Asp

Gly

Gly

Trp

Pro

310

Ile

Ala

His

Leu

Tyr

390

Leu

Val

Gln

Cys

Arg

470

Asp

Lys

Thr

Lys

Ala

Trp
Gly
Ser
Thr
295
Glu
Gly
Gly
Leu
Lys
375
Ser
Lys
Thr
Arg
Pro
455
Gln
Ile
Asn
Pro
Lys

535
Phe

Ser
Ser
Met
280
Pro
Glu
Ser
Gln
Leu
360
Asn
Gly
Phe
Cys
Asp
440
Thr
Gln
Tle
Ser
His
520

Glu

Leu

Met
Ser
265
Trp
Asp
Asp
Gly
Tyr
345
Leu
Phe
Arg
Asn
Gly
425
Tyr
Ala
Asn
Lys
Gln
505
Ser
Lys

Val

41

Pro
250
Gly
Glu
Ala
Asp
Lys
330
Thr
His
Lys
Phe
Ile
410
Met
Glu
Glu
Lys
Pro
490
Val
Tyr

Met

Glu

Val

Arg

Leu

Pro

Ile

315

Thr

Cys

Lys

Asn

Thr

395

Lys

Ala

Lys

Glu

Tyr

475

Asp

Glu

Phe

Lys

Lys

Cys
Ser
Glu
Gly
300
Thr
Leu
His
Lys
Lys
380
Cys
Ser
Ser
Tyr
Thr
460
Glu
Pro
Val
Ser
Glu

540
Thr

Val
Glu
Lys
285
Glu
Trp
Thr
Lys
Glu
365
Thr
Ser
Ser
Leu
Ser
445
Leu
Asn
Pro
Ser
Leu
525

Thr

Ser

Pro
Asn
270
Asp
Thr
Thr
Tle
Gly
350
Asn
Phe
Trp
Ser
Ser
430

Val

Pro

Pro
255
Tle
Val
Val
Ser
Thr
335
Gly
Gly
Leu
Leu
Ser
415
Ala
Ser
Tle
Ser
Asn
495
Glu
Phe

Glu

Glu

Glu

Arg

Tyr

Asn

Asp

320

Val

Glu

Ile

Lys

Val

400

Ser

Glu

Cys

Glu

Thr

480

Leu

Tyr

Phe

Gly

Val



CN 110396133 A

.1l

30/37 T

545

Gln Cys Lys

Asn
Gly
Lys
Pro
625
Ser
Asp
Asn
Val
Glu
705
Lys
Thr
Trp
Glu
Leu
785
Lys

Glu

Gly

<210> 21

Ser
Gly
Thr
610
Ser
Arg
Pro
Ala
Val
690
Tyr
Thr
Leu
Cys
Ser
770
Asp
Ser

Ala

Lys

Ser
Gly
595
His
Val
Thr
Glu
Lys
675
Ser
Lys
Tle
Pro
Leu
755
Asn
Ser

Arg

Leu

211> 457
<212> PRT

Gly
Cys
580
Gly
Thr
Phe
Pro
Val
660
Thr
Val
Cys
Ser
Pro
740
Val
Gly
Asp

Trp

His
820

Gly
565
Ser
Ser
Cys
Leu
Glu
645
Lys
Lys
Leu
Lys
Lys
725
Cys
Lys
Gln
Gly
Gln

805

Asn

550

Asn
Lys
Gly
Pro
Phe
630
Val
Phe
Pro
Thr
Val
710
Ala
Arg
Gly
Pro
Ser
790

Gln

His

Val
Trp
Gly
Pro
615
Pro
Thr
Asn
Arg
Val
695
Ser
Lys
Asp
Phe
Glu
775
Phe

Gly

Tyr

Cys
Ala
Gly
600
Cys
Pro
Cys
Trp
Glu
680
Leu
Asn
Gly
Glu
Tyr
760
Asn
Phe

Asn

Thr

Val
Cys
585
Gly
Pro
Lys
Val
Tyr
665
Glu
His
Lys
Gln
Leu
745
Pro
Asn
Leu

Val

Gln
825

42

Gln

570

Val

Ser

Ala

Pro

Val

650

Val

Gln

Gln

Ala

Pro

730

Thr

Ser

Tyr

Tyr

Phe

810
Lys

555
Ala

Pro
Gly
Pro
Lys
635
Val
Asp
Tyr
Asp
Leu
715
Arg
Lys
Asp
Lys
Ser
795

Ser

Ser

Gln
Cys
Gly
Glu
620
Asp
Asp
Gly
Asn
Trp
700
Pro
Glu
Asn
Ile
Thr
780
Lys

Cys

Leu

Asp
Arg
Gly
605
Leu
Thr
Val
Val
Ser
685
Leu
Ala
Pro
Gln
Ala
765
Thr
Leu

Ser

Ser

Arg
Val
590
Gly
Leu
Leu
Ser
Glu
670
Thr
Asn
Pro
Gln
Val
750
Val
Pro
Thr

Val

Leu
830

Tyr
575
Arg
Ser
Gly
Met
His
655
Val
Tyr
Gly
Tle
Val
735
Ser
Glu
Pro
Val
Met

815

Ser

560
Tyr

Ser
Asp
Gly
Ile
640
Glu
His
Arg
Lys
Glu
720
Tyr
Leu
Trp
Val
Asp
800
His

Pro
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213> NLR5

<400> 21

Met Cys Gln Ser

1

Asn

Cys

Lys

Ile

65

Cys

Glu

Ser

Met

Asn

145

Glu

Pro

Ile

Met

Ser

225

Ala

Pro

Val

Val

His
Leu
Thr
50

Asp
Leu
Thr
Leu
Tyr
130
His
Leu
Pro
Leu
Gly
210
Gly
Pro
Lys

Val

Asp

Leu
Ser
35

Ala
His
Pro
Ser
Met
115
Gln
Gln
Met
Val
Leu
195
Tyr
Gly
Glu
Asp
Asp

275
Gly

Ser
20

Gln
Arg
Glu
Leu
Ser
100
Met
Thr
Gln
Gln
Gly
180
His
Leu
Gly
Leu
Thr
260

Val

Val

Arg
Leu
Ser
Glu
Asp
Glu
85

Thr
Thr
Glu
Tle
Ser
165
Glu
Ala
Ser
Gly
Leu
245
Leu

Ser

Glu

Tyr
Ala
Arg
Lys
Tle
70

Leu
Thr
Leu
Phe
Tle
150
Leu
Ala
Phe
Ser
Ser
230
Gly
Met
His

Val

Leu

Asn
Leu
55

Thr

His

Cys
Gln
135
Leu
Asn
Asp
Ser
Ala
215
Asp
Gly
Tle

Glu

His

Leu
Val
Leu

40
Lys

Lys
Gly
Leu

120
Ala

His
Pro
Thr
200
Gly
Lys
Pro
Ser
Asp

280

Asn

Phe
Tle
25

Leu
His
Asp
Asn
Ser
105
Gly
Tle
Lys
Asn
Tyr
185
Arg
Gly
Thr
Ser
Arg
265
Pro

Ala

43

Leu
10

Pro
Lys
Tyr
Gln
Glu
90

Cys
Ser
Asn
Gly
Gly
170
Arg
Val
Gly
His
Val
250
Thr

Glu

Lys

Ala
Val
Thr
Ser
Thr
75

Ser
Leu
Tle
Ala
Met
155
Glu
Val
Val
Gly
Thr
235
Phe
Pro

Val

Thr

Thr

Ser

Thr

Cys

60

Ser

Cys

Pro

Tyr

Ala

140

Leu

Thr

Lys

Thr

Ser

220

Cys

Leu

Glu

Lys

Lys

Leu
Gly
Asp
45

Thr
Thr
Leu
Pro
Glu
125
Leu
Val
Leu
Met
Tle
205
Gly
Pro
Phe
Val
Phe

285

Pro

Ala
Pro
30

Asp
Ala
Leu
Ala
Gln
110
Asp

Gln

Ala

Lys
190
Asn
Gly
Pro

Pro

Thr
270

Asn

Arg

Leu
15

Ala
Met
Glu
Lys
Thr
95

Lys
Leu
Asn
Tle
Gln
175
Leu
Arg
Gly
Cys
Pro
255
Cys

Trp

Glu

Leu
Arg
Val
Asp
Thr
80

Arg
Thr
Lys
His
Asp
160
Lys
Cys
Val
Gly
Pro
240
Lys
Val

Tyr

Glu
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Gln
305
Gln
Ala
Pro
Thr
Ser
385
Tyr
Val

Phe

Lys

<210> 22

290
Tyr

Asp

Leu

Arg

Lys

370

Asp

Lys

Ser

Ser

Ser
450

Asn

Trp

Pro

Glu

355

Asn

Ile

Thr

Lys

Cys

435
Leu

211> 577
<212> PRT

213> NLR5

<400> 22

Met Cys Pro

1
Val

Val
Thr
Arg
65

Glu

Leu

Ser
Glu
Cys
50

His
Phe

Ser

Pro

Val
35
Asp

Gly

Leu

His

Ser
Leu
Ala
340
Pro
Gln
Ala
Thr
Leu
420

Ser

Ser

Gln
Leu
20

Asp
Thr
Val

Asp

Ser

Thr
Asn
325
Pro
Gln
Val
Val
Pro
405
Thr

Val

Leu

Lys

Met

Trp

Pro

Ile

Ala

85
His

Tyr
310
Gly
Tle
Val
Ser
Glu
390
Pro
Val

Met

Ser

Leu
Ala
Thr
Glu
Gly
70

Gly

Leu

295
Arg

Lys

Glu

Cys

Leu

375

Trp

Val

Asp

His

Pro
455

Thr

Met

Pro

Glu

95

Ser

Gln

Leu

Val
Glu
Lys
Thr
360
Ser
Glu
Leu
Lys
Glu

440
Gly

Ile
Trp
Asp
40

Asp
Gly

Tyr

Leu

Val
Tyr
Thr
345
Leu
Cys
Ser
Asp
Ser
425

Ala

Lys

Ser

Glu

25

Ala

Asp

Lys

Thr

His

44

Ser
Lys
330
Tle
Pro
Ala
Asn
Ser
410

Arg

Leu

Trp
10

Leu
Pro
Tle

Thr

Cys
90
Lys

Val
315
Cys
Ser
Pro
Val
Gly
395
Asp

Trp

His

Phe
Glu
Gly
Thr
Leu
75

His

Lys

300
Leu

Lys

Lys

Ser

Lys

380

Gln

Gly

Gln

Asn

Ala
Lys
Glu
Trp
60

Thr

Lys

Glu

Thr

Val

Ala

Arg

365

Gly

Pro

Ser

Gln

His
445

Tle
Asp
Thr
45

Thr
Tle

Gly

Asn

Val
Ser
Lys
350
Asp
Phe
Glu
Phe
Gly

430
Tyr

Val
Val
30

Val
Ser
Thr

Gly

Gly

Leu
Asn
335
Gly
Glu
Tyr
Asn
Phe
415

Asn

Thr

Leu
15

Tyr
Asn
Asp
Val
Glu

95
Ile

His
320
Lys
Gln
Leu
Pro
Asn
400
Leu

Val

Gln

Leu

Val

Leu

Gln

Lys

80
Thr
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Ser Thr Glu

Glu
Arg
145
Asp
Val
Glu
Ala
Phe
225
Met
Asp
Arg
Asn
Cys
305
Ser
Gly
Thr
Ser
Arg

385

Pro

Ala
130
Asn

Ser

Thr

Leu
210
Phe
Lys
Ser
Tle
Gln
290
Lys
Ser
Gly
His
Val
370

Thr

Glu

115

Pro
Met
Arg
Leu
Val
195
Glu
Tle
Pro
Trp
Gln
275
Lys
Gly
Cys
Gly
Thr
355
Phe

Pro

Val

100
Ile

Asn
Asp
Ala
Asp
180
Thr
Ala
Arg
Leu
Ser
260
Arg
Gly
Gly
Ser
Ser
340
Cys
Leu

Glu

Lys

Leu
Tyr
Leu
Val
165
Gln
Cys
Arg
Asp
Lys
245
Thr
Lys
Ala
Asn
Lys
325
Gly
Pro
Phe

Val

Phe
405

Lys
Ser
Lys
150
Thr
Arg
Pro
Gln
Tle
230
Asn
Pro
Lys
Phe
Val
310
Trp
Gly
Pro
Pro
Thr

390

Asn

Asn
Gly
135
Phe
Cys
Asp
Thr
Gln
215
Tle
Ser
His
Glu
Leu
295
Cys
Ala
Gly
Cys
Pro
375

Cys

Trp

Phe
120
Arg
Asn
Gly
Tyr
Ala
200
Asn
Lys
Gln
Ser
Lys
280
Val
Val
Cys
Gly
Pro
360
Lys

Val

Tyr

105
Lys

Phe

Ile

Met

Glu

185

Glu

Lys

Pro

Val

Tyr

265

Met

Glu

Gln

Val

Ser

345

Ala

Pro

Val

Val

45

Asn
Thr
Lys
Ala
170
Lys
Glu
Tyr
Asp
Glu
250
Phe
Lys
Lys
Ala
Pro
330
Gly
Pro
Lys

Val

Asp
410

Lys
Cys
Ser
155
Ser
Tyr
Thr
Glu
Pro
235
Val
Ser
Glu
Thr
Gln
315
Cys
Gly
Glu
Asp
Asp

395
Gly

Thr
Ser
140
Ser
Leu
Ser
Leu
Asn
220
Pro
Ser
Leu
Thr
Ser
300
Asp
Arg
Gly
Leu
Thr
380

Val

Val

Phe
125
Trp
Ser
Ser
Val
Pro
205
Tyr
Lys
Trp
Lys
Glu
285
Thr
Arg
Val
Gly
Leu
365
Leu

Ser

Glu

110
Leu

Leu
Ser
Ala
Ser
190
Tle
Ser
Asn
Glu
Phe
270
Glu
Glu
Tyr
Arg
Ser
350
Gly
Met
His

Val

Lys
Val
Ser
Glu
175
Cys
Glu
Thr
Leu
Tyr
255
Phe
Gly
Val
Tyr
Ser
335
Asp
Gly
Ile

Glu

His
415

Cys

Gln

Pro

160

Lys

Gln

Leu

Ser

Gln

240

Pro

Val

Cys

Gln

Asn

320

Gly

Lys

Pro

Ser

400

Asn
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Ala
Val
Tyr
Thr
465
Leu
Cys
Ser
Asp
Ser
545

Ala

Lys

<210> 23

Lys
Ser
Lys
450
Tle
Pro
Leu
Asn
Ser
530

Arg

Leu

Thr
Val
435
Cys
Ser
Pro
Val
Gly
515
Asp

Trp

His

211> 792
<212> PRT

213> NLR5

<400> 23

Lys
420
Leu
Lys
Lys
Cys
Lys
500
Gln
Gly

Gln

Asn

Met Ala Gln Thr

1
Met

Val

Ile

Ser

65

Asn

Phe

Trp
Thr
Ser
50

Asn

Leu

Gln

Leu
Val
35

Cys
Glu
His

Val

Leu
20

Gln
Ser
Leu

Gly

Thr

Pro

Thr

Val

Ala

Arg

485

Gly

Pro

Ser

Gln

His
565

Val

Ile

Pro

Leu

Ile

Lys

85

Asn

Arg
Val
Ser
Lys
470
Asp
Phe
Glu
Phe
Gly

550
Tyr

Arg
Lys
Ala
Asn
Leu
70

Lys

Leu

Glu
Leu
Asn
455
Gly
Glu
Tyr
Asn
Phe
535

Asn

Thr

Glu
Ala
Pro
Pro
55

Leu

Val

Ser

Glu
His
440
Lys
Gln
Leu
Pro
Asn
520
Leu

Val

Gln

Cys
Asn
Val
40

Lys
Lys
His

Leu

Gln
425
Gln
Ala
Pro
Thr
Ser
505
Tyr
Tyr

Phe

Lys

Ser

Ile

25

Ile

Gln

Phe

Asp

Gly

46

Tyr

Asp

Leu

Arg

Lys

490

Asp

Lys

Ser

Ser

Ser
570

Leu
10

Asp
Pro
Gly
Val
His

90
Met

Asn

Trp

Pro

Glu

475

Asn

Ile

Thr

Lys

Cys

555
Leu

Ala
Val
Leu
Cys
Asn
75

Thr

Thr

Ser
Leu
Ala
460
Pro
Gln
Ala
Thr
Leu
540

Ser

Ser

Leu
Cys
Gly
Ser
60

Asp

Gly

Leu

Thr
Asn
445
Pro
Gln
Val
Val
Pro
525
Thr

Val

Leu

Leu

Lys

Ser

45

His

Val

His

Phe

Tyr
430
Gly
Tle
Val
Ser
Glu
510
Pro
Val

Met

Ser

Phe
Leu
30

Ala
Tyr
Leu

Ser

Val

Arg

Lys

Glu

Tyr

Leu

495

Trp

Val

Asp

His

Pro
57h

Leu
15

Gly
Ala
Pro

Val

Ser
95
Cys

Val
Glu
Lys
Thr
480
Trp
Glu
Leu
Lys
Glu

560
Gly

Phe
Thr
Asn
Ser
Glu
80

Thr

Lys
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Leu
Val
Cys
145
Gly
Pro
Asn
Glu
Ser
225
Leu
Arg
Leu
Thr
Glu
305
Trp
Pro
Gly
Leu
Thr

385
Asp

Asn
Glu
130
Val
Lys
Asn
Cys
Ser
210
Ser
Pro
Gly
Arg
Asn
290
Tyr
Ser
Gly
Gly
Ser
370

Ala

His

Cys
115
Tle
Gln
Val
Asn
Asn
195
Arg
Ser
Pro
Thr
Tyr
275
Ala
Glu
Asn
Gly
Gly
355
Gln

Arg

Glu

100

Ser
Ser
Glu
Thr
Leu
180
Arg
Phe
Leu
Trp
Leu
260
Gln
Lys
Phe
Trp
Gly
340
Gly
Ser

Glu

Asp

Asn
Val
Gly
Tyr
165
Thr
Leu
Ile
Pro
Asp
245
Gln
Pro
Gly
Gln
Ser
325
Gly
Ser
Arg

Lys

Ile
405

Ser
Gly
Glu
150
Leu
Cys
Asp
Val
His
230
Tle
Trp
Leu
Lys
Tle
310
Glu
Ser
Arg
Asn
Leu

390
Thr

Gln
Val
135
Asn
Lys
Gln
Leu
Arg
215
Thr
Arg
Glu
Asn
Tyr
295
Ser
Ser
Ser
Val
Leu
375

Lys

Arg

Lys
120
Ala
Gly
Thr
Lys
Gly
200
Val
Phe
Tle
Asp
Ser
280
Asp
Ser
Leu
Gly
Tle
360
Leu
His

Asp

105
Lys

Pro
Thr
Asn
Gln
185
Tle
Thr
Thr
Asn
Glu
265
Thr
Leu
Lys
Arg
Arg
345
Pro
Lys

Tyr

Gln

47

Pro
Glu
Val
Tyr
170
Cys
Asn
Ala
Phe
Phe
250
Gly
Ser
Arg
Leu
Thr
330
Ser
Val
Thr

Ser

Thr
410

Pro
Pro
Ala
155
Thr
Phe
Leu
Tle
Leu
235
Leu
Gln
Trp
Asp
His
315
Arg
Glu
Ser
Thr
Cys

395

Ser

Val
Pro
140
Cys
Leu
Ser
Ser
Asn
220
Asp
Asn
Val
Asn
Leu
300
Leu
Thr
Asn
Gly
Asp
380

Thr

Thr

Pro
125
Gln
Ser
Gln
Asp
Pro
205
Asp
Tle
Ala
Val
Met
285
Arg
Ser
Pro
Tle
Pro
365
Asp

Ala

Leu

110
Val

Asn
Trp
Leu
Asn
190
Asp
Leu
Val
Ser
Leu
270
Val
Pro
Gly
Glu
Arg
350
Ala
Met

Glu

Lys

Cys
Tle
Asn
Ser
175
Arg
Leu
Gly
Tle
Gly
255
Asn
Asn
Phe
Gly
Glu
335
Thr
Arg
Val

Asp

Thr
415

Gly
Ser
Ser
160
Gly
Gln
Ala
Asn
Pro
240
Ser
Gln
Ala
Thr
Ser
320
Glu
Ala
Cys
Lys
Tle

400
Cys
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Leu
Thr
Leu
Tyr
465
His
Leu
Pro
Leu
Gly
545
Gly
Pro
Lys
Val
Asp
625
Tyr
Asp
Leu
Arg
Lys

705
Asp

Pro
Ser
Met
450
Gln
Gln
Met
Val
Leu
530
Tyr
Gly
Glu
Asp
Asp
610
Gly
Asn
Trp
Pro
Glu
690

Asn

Ile

Leu
Ser
435
Met
Thr
Gln
Gln
Gly
515
His
Leu
Gly
Leu
Thr
595
Val
Val
Ser
Leu
Ala
675
Pro

Gln

Ala

Glu
420
Thr
Thr
Glu
Tle
Ser
500
Glu
Ala
Ser
Gly
Leu
580
Leu
Ser
Glu
Thr
Asn
660
Pro
Gln

Val

Val

Leu

Thr

Leu

Phe

Ile

485

Leu

Ala

Phe

Ser

Ser

565

Gly

Met

His

Val

Tyr

645

Gly

Ile

Val

Ser

Glu

His
Arg
Cys
Gln
470
Leu
Asn
Asp
Ser
Ala
550
Asp
Gly
Ile
Glu
His
630
Arg
Lys
Glu
Cys
Leu

710
Trp

Lys
Gly
Leu
455
Ala
Asp
His
Pro
Thr
535
Gly
Lys
Pro
Ser
Asp
615
Asn
Val
Glu
Lys
Thr
695

Ser

Glu

Asn
Ser
440
Gly
Ile
Lys
Asn
Tyr
520
Arg
Gly
Thr
Ser
Arg
600
Pro
Ala
Val
Tyr
Thr
680
Leu

Cys

Ser

Glu
425
Cys
Ser
Asn
Gly
Gly
505
Arg
Val
Gly
His
Val
585
Thr
Glu
Lys
Ser
Lys
665
Ile
Pro
Ala

Asn

48

Ser

Leu

Ile

Ala

Met

490

Glu

Val

Val

Gly

Thr

570

Phe

Pro

Val

Thr

Val

650

Cys

Ser

Pro

Val

Gly

Cys

Pro

Tyr

Ala

475

Leu

Thr

Lys

Thr

Ser

955

Cys

Leu

Glu

Lys

Lys

635

Leu

Lys

Lys

Ser

Lys

715
Gln

Leu
Pro
Glu
460
Leu
Val
Leu
Met
Tle
540
Gly
Pro
Phe
Val
Phe
620
Pro
Thr
Val
Ala
Arg
700

Gly

Pro

Ala
Gln
445
Asp
Gln
Ala
Arg
Lys
525
Asn
Gly
Pro
Pro
Thr
605
Asn
Arg
Val
Ser
Lys
685
Asp

Phe

Glu

Thr
430
Lys
Leu
Asn
Ile
Gln
510
Leu
Arg
Gly
Cys
Pro
590
Cys
Trp
Glu
Leu
Asn
670
Gly
Glu

Tyr

Asn

Arg

Thr

Lys

His

Asp

495

Lys

Cys

Val

Gly

Pro

075

Lys

Val

Tyr

Glu

His

655

Lys

Gln

Leu

Pro

Asn

Glu

Ser

Met

Asn

480

Glu

Pro

Ile

Met

Ser

560

Ala

Pro

Val

Val

Gln

640

Gln

Ala

Pro

Thr

Ser

720
Tyr
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725 730 735
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Val
740 745 750
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
755 760 765
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
770 775 780

Ser Leu Ser Leu Ser Pro Gly Lys

785 790
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19814-1M
19814-1M
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KDa

180
135

100

75
65

45

35

25

KDa

180
135

100

75
65

45

35

25

OB B M

Non-Reduced Reduced

2 3 4 1 2 3 4
1.heterIL-12
2 heter-R1
3.heter-R2
4 heter-R1/R2

Non-Reduced Reduced

1 2 3 1 2 3
1.homoIL-12
2.homoR1
3.homoR2

K8
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A
MC38
1000-

. - PBS

e Homo IL-12(0.5)

E — Homo IL-12(1ug)

E ~ Homo IL-12(5ug)

% -+ Homo IL-12(10ug)

S

s

=

3
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0 10 20 30 40
Days after inoculation(days)
B
MC38

1000+
— -~ PBS
“E 800- = Heter IL-12(0.5ug)
E - Heter IL-12(1ug)
£ 600- = Heter IL-12(5ug)
=
= -+ Heter IL-12(10u
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:
5 2004

0 T
0 10 20 30 40

Days after inoculation(days)

K9
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600 -
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15 25
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B

Tumor Volume (mm’)

g

8

g
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- PBS
= Heter IL-12(25)
— Heter IL-12-R1(2 5)
-~ Heter IL-12-R2(2.5)
- Heter IL-12-R1+R2(2.5)
5 10 15 20 25

Days afterinoculation(days)
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A

MC38

PBS

Heter IL-12(2.5)
Heter IL-12-R1(2.5)
Heter IL-12-R2(2.5)
Heter R1/R2(2.5)

Body weight lose percent (%)

'20 T T T T 1
0 5 10 15 20 25
Days after inoculation(days)
B
IL12p70
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E

S 3000-

o

1500 4
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