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A AL
2 MR AUREL R BT IR 0 A s, HARAE AR T, B adt e 0T B 40 B 98 oy 2 e 1 Jee Jo 5 41 g
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3 ARERURE SR 152 BT ik i) Fag , AR AE T, Prid e SRR gi el Rk a5 8 A, fridk
RIEE A HPTPRZIANG F1 AN EF1IE2 4N EF 1 B354 BT 1 B8FH PRI E A i Hc-Met
A 223 24T PRI 1 LA A TR A, H A PTPRZ & 1 BB 4b T c-Me t &2 1 BB 43 FINi o
4 KRB BRI R SFTIA I F g, HASMEAE T, Frid Bl 5 &2 & SEQ 1D NO: 1FT R

LT H
5. RAE AN ZOR AP IR HT3g , FLRFAEAE T, Ird RS 8 IS B 5 SEQ 1D NO: 2R i
BIEIRFTF o

6. MR HE AR EE RS FTIR K FHi& , HAFIEAE T, Frid @l & & (75 : SEQ 1D NO: LR
FEIR A s AIAE HENSRAGUSEQ 1D NO: 2FT /R I & IR 771

7R AR ER 3 A 6 AT — TURT AR I A&, HARIELE T, ik @l & &2 1 A5 SEQ 1D
NO:3.SEQ ID NO:4.SEQ ID NO:58KSEQ ID NO:6HTRAIE LR 751

8. MR HE BRI ZL R 3F 6 AT — T FTIA 18 A 3, HAFIEAE T, Brid di & 8 (1 A L R 7 71
#ISEQ ID NO:3.SEQ ID NO:4.SEQ ID NO:58%SEQ ID NO:6f7x.

9. MR BRI ZL R 2B IR 19 3%, FRRAEAE T, B ads B 0 B 40 o 0 5 B & e 3, v i
BlA 3G SE Y EHPTPRZLANEF 1 AN EF1 R 2 4B 1 B 3800 B 1 B 8FE R IRNA L c-Me t4f
S F-278 245 T FIRNAT 43 Y 42 17 1%, » F-P PTPRZ 1 FIRNAT 43 b T~ c-Me t (IRNAT 43 1415 3t

10 MR BEBURI LR OB IR (1) FH 3, HARAEAE T, BTk b5 56 S0 5 SEQ 1D NO: LFT/R &
FEBR T B [ SRASRNA .

L1 AR BRI EL R LO BTk (8 A 3, HOAFAEAE T, BT IR B A 3 S i 43, % SEQ 1D NO: 27
TR T FI GBS RNA .

12 MRHEBUREE R L LB 6 & , HARREAE T, A Bl & 56 2485 : SEQ 1D NO: 1R
R T I g ARNA s FIE S SR SEQ 1D NO: 2 F 7 & LR 7 F1 Y 4 iSRNA o

13 MR BRI EE RO Z 1 2H AT — T 3 (1) 3, FORRAEAE T, B iR il &5 % S ) 075 SEQ
ID NO:3.SEQ ID NO:4.SEQ ID NO:5B{SEQ ID NO:6Jf 7218 7 51 (1 4 ALRNA o

14 MR BN B RO Z 1 29 AT — T BT IR 19 3 , HARRAEAE T, BT B 2 S R0 A% 1 IR
JEFIEHSEQ ID NO:3.SEQ ID NO:4.SEQ ID NO:5BYSEQ ID NO: 68 ~E LR T 51 (1 4AE RNA
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HEYESIEBTATRKRERBHNAYDRI RS

B GuE
[0001] A B e AR MR 2 00, B A, AR B B Rl & W A 1l 2% FH TV T T e
JRUIRE AR ) A 2 S5 B 440 R ) 250 T ) PR

EREAR

[0002] 5 Jot 30 200 i Y8 A2 i o Jo g v S0 PR R 5 e v T B R o i IR 4 T e U, 240k
K TH ERMIEERI & 4L s 2R IEMHEA K, W R, BRI &, 87 2 Pk
A3 BRI o 2 3R s AR A AN 5 22 WL » HAR AR R R R L T, D5 m] O T-Frt/
I R 25 i T 2

[0003]  Ji Jo B4 M g8 AR K0 B R R R, 70-80 % HR IR ARAES -6/ H L im ARl L4
10 % o> )99 181 DR Jif g HE 0L, 7] 2 26 R RE R0 EH T e A I, K 3 A R 3
IR BH R 5 JL T A A 3 AT SR MK e A K I Sk RS A U AR TE 77 K
NS 5 5B % MR IR PER I AL 4, 3 il — R P RIERER, B A AR
PRIRE - I B B [ G 2 15 AR B 56 o PR R GUA 25 ] R LR - i P 28 00 565 fim B S i [ 1
5RE - 2933 % 1 35 G WU R AE , 2120 % (1) 85 R DLV R B 79808 S5k etk
[0004] & J5 Bk 4H ff 983 T 43 Dy BRI 2% ) A e SO 0 R R T ke 1 4k PR e BT B 41 B R
(secondary glioblastoma) FHASZRINAR s A2 S 14 B BA 1 Ji 14 e L BRI M98 (primary
glioblastoma) i3S,

[0005]  Ji A A FS2 Joia 8 200 i 9o A A BF— R I PR 2 Wit R R TV B o Rk e , A B 2 1) 4
FEHF S EGFRY 1, 5848 B 1t 615 (40%) ,PH3ZEAF (30%) , CDKN2A/BHk 26 (30-40%) , RB1 5
A, 105 Ytk E 5 (T0%) , LS PTENSEAE (30%) 24,

[0006] L5 L AHNT RLHE , 4k P B o 5 40 e 9 2 FH ARG o) o e e (1T BT 11 4%) a3k e if
K1) TV o Joa BRI o e B W PR B8 — R 2 W ARG B s , — M & = R B Tk T
i e Pk L I, T 2 a3 e B TV SO Bk 4 IR o B 0 B, 4 A P ST B L 9 1)
G FR R Bk DR A0 B 3l B 5 D R T o B 2 R AN [ o L R R B S AT R R S I
(Isocitrate Dehydrogenase, “IDH”) [J5RAF R 74k A 1 e bR 4 o vb , AR SR B A 1) 4k
R HE R TRE A0 BB 38 2 A S AT A R I S T SR A% o I 4k i PR e SRR A R 1) A
5T B 52 FIE I A& AT R I A/ 1842 (70%) , HAMEAFEP5394F (65%) , PDGFAR
PDGFRAIE R IE (60%) , 195 Y AR KIE [MHk 2k (50%) , LA JRBLIF KA E Bk (25%) o1X
6 73 b A5 IR A e S5 B0 R (1) S e v T B AL T B A R AR, B AR R IX L 4y
FAR SR EE R 25 O 248 2, AEHS T 85 ol R T AR 3 T 3k N I PR B FH B B 5 7 G Ji A
% R R RIS, S EIR T s 2 HENE FOC, A& TR R H -

[0007] A1k, 0T o e Jo g A5l A H SRR 8 , ) i 75 B LA O e B 1 e e PR L RS
SEPURS IR 2

[0008]  fHF4H oA K R 32 4 (HGFR, X Fkc-Met) , FHme t 5: K b, &8 T 52 44 0% 2 16 ity %X
W, 76 55 SLTC A4 B A0 i A K DR 145 5 i A 52 A 4 P 1) (X3 1 s Tl B A T St R Ui 15 5
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i 5 AT S 2 S 5 T A R RE B PR . TR BT AE 2 Pl e Me t &, 7 BT AN o
T o JIAMIT TR DL, EPTPRZ 1 A 4 65 (1 R PRl (Je T 3244 2 11 % BR B Ik, UK
RPRPB) BE5K c—Me t [R5 72 T IR A 555 1M e 15 5 LG R4 » HH LW, XN Se-
Met ] BEAFAE ML G20 22, JFRE M c-Me tAE R A A VR T B

REARE

(00091 50 b 3dt ] 0, A L F) B FRD A i (X M B i 7R 4 ) e B o 5 A 8 L A v
BRI R BEE SCBLA PR R T I 2540

[0010] A< WY 1) Y N 2 3o DK O 0 R B, » x0T Jg i g 4 ) o 2 Jo 5 4 e 8, XAk
EYE N c-Me t4IH 57, AHEE T HeAth.c-Me 41 57) , HAT 56y 8 25 3t 0001 e it £ 240 R 11
FH 3 965 1) e AE 2R IK R S Rl 5 B 1 S Wi e S T S 222 4 R 5 24 M e S 2R e, L £
N T AR R LN BRI % -

(00111 A W S it zRAR R B AL 5 08 1 4 FH T 7 IS SR (0 29 1 P i) e -

[0012]

XA
[0013] KA /R BIALA P AT LA JE b [ £ R H G 2 SCECON1031 22000 AR 52 51 44 H By
R IRE PR AT B K
[0014]  fILade ., Fivadt i 2 o 968 S Fse o - 241 i 8
[0015]  BE ARk, B ok B Joa 8 4 O 1A s Joia - 21 L
[0016] W FL AN, — 5 [ , 7E 4k K PERR BT R 40 i Jed b n] KA FF ER G &N ZR G E 0 0
Bre-Met @I 7 HI K E 4, 3F B AR c-Me t Z L 1R 7 1 B 4 (INsm B & 1 PTPRZ1 &L IR T
T 43 « RAFT 7S B A W0 RIS %A 85 1 00 e o B 41 e v 28 5L A7 8 B b 39 5 A
IR AE
[0017] PRI, P3Gt , A9 R BH 4 BESRA BT /s (AL & WD AE i 45 FHT16 97 480 R 1 I o B 41 i &
V2R ) 25 R ) I 5 3 AR B 2k e P e S B 4 L g g A ik i 1 ) 4 R R B o R A4
JE Y, Bk B A BE A (CR SCORR N “ZN) EHPTPRZIAN B 1 AN F 1 E 2, 48 B F1 2 384k
BA1RSFHEN &M TS c-Met /M 22 248 PR 1) & 1 LRl & % ik, HHPTPRZ1 R (A il
3R T e-Me t 2 11 535 43 (FINU o
[0018]  fiLifih, ikl & & H A5 SEQ 1D NO: L FT /R~ AL 771 .
[0019]  fLifeth, Frid @& 8 A 5 SEQ 1D NO: 2FT /R & LR T 51 -
[0020] Wt , PRk Rl A 22 (AL 5 SEQ 1D NO: 1T/ & L % 2 51) 5 FIAE HINS 1) SEQ
ID NO: 2B 7~ = BB T3
[0021]  feAitidetts, Frid b4 85 19 6,5 SEQ ID NO:3.SEQ ID NO:4.SEQ ID NO:5H{SEQ 1D
NO: 6 I 2L R 7 71
[0022] R4 AR B BAR Sl 77 20, Frid it & 8 A 224 7 7 ISEQ 1D NO:3.SEQ 1D

4
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NO:4.SEQ ID NO:5B(SEQ ID NO:6HT7R « AR SCHIG 2 BIR /7 I A0SEQ 1D NO: 3P~ [HIfl & &
Ay o8 “IML-2" R R B 7 WISEQ 1D NO: APn R & 8 1 iy 0N “IM2-2" , B 2 L s
JFFIAISEQ 1D NO:5F /ARG & Ay 4408 “IM3-27 IR LR /7 I ANSEQ 1D NO: 67~ 1)
fil & A s “IM8-27 .

[0023] T BRH RT7 &, Ak B 0 b B i B A 2 11 78 B 5T RE 41 B8 41 i Hh (1) 3Rk m]
PAfE PR LS B 4o 0 2 A8 AT R DU o AE AR R U 8 1 224 IR 7 2 2 RN B 0 1 5 3 A%
A (B4, B 50 B AR BR 22 70 B 41044 28 FR S 2 SR AG: 127 B 1 A0 8 21 4 A
W FIE , T T AT I AR A6 I AT LT Rl A 8 (1 B a4 KT AR A & B i
BARSLhE 77 7, A PUR BT c-Me t & A ) o e fir Ak B 0 b Bk R A 2 A R I8
HAL [ BT Rl A S A T R SRS R 41 i A, T DA R T RR A M AT 3 2L, 3
11 % A & R sRA T~ AL S AT IR 9T .

[0024] 53— 5 I , 75 4% R 1 e on B4 e vh AT AL B R E B A R SR R S R A
cMe t KE 7 [ 4mhERNA , I HAEc-Me t I 4mAERNAI S il A 7 PTPRZ1—H 3 4R A5RNA . X
AFT 7R B AL G PR, B i i e SE VT JE O 240 e g TV 28 L A S - 398 B R S e 0 i £
H.

[0025] PRIk, fLadetly , A9 R BH AR BERA BT R (AL & W AE i 45 FH T-16 97 40 % 1 B o B 41 i &
V2R () 254 R () FH s 5 G AR B 2 e P B I R AT M R o A0 5 R A S 0k e M s SR R
W JB VT, i ad il 55 S VI PTPRZ LA BT 1 AN F1HE 2 4B T 1 E3E A T T 1 B84 5
[FIRNAL c-Me t Hh 2222 2454 S RNAF 73 3 42 1M 1, FL HP PTPRZ LI RNATS 43 &b T c-Me t i
RNAER 5 Vi o

[0026]  fiLifth, Fridk fl & 5 S0 5 SEQ 1D NO: LT 7R 2L R 17 91 1) 4 ARNA

[0027] ey, Pk & 56 SEMIE A5 SEQ 1D NO: 2JF 78 Z I R 7 51 ) 4 ARNA

[0028] ARG, FTiARE A #6055 : SEQ 1D NO: 1 TR LI 7 FI I Jm A RNA 5 FlAE
5 uifJSEQ 1D NO: 2R & 4R /7 71 I 4 A RNA

[0029]  feAft et , BT ik b4 %5 5 049,27 SEQ 1D NO:3.SEQ ID NO:4.SEQ ID NO:5BYSEQ
ID NO:6FT 7~ 2 B[R 7 51 (1) G A RNA o AR A% % B ) B AR S it 7 3K, i il & 5 SV ) A
M 751 FH SEQ 1D NO:3.SEQ ID NO:4.SEQ ID NO:5BYSEQ ID NO: 6172 18 7 51 (1) b
RNAZH i

[0030]  [AIREIET IR EAR T &, A K W0 _E ik i b A 85 1 78 R 5T R4 R 4 it v 1
AT DA JE Tk B3 Fil 2 s S B R RNA LR RS 00 o 76 426 ) 25 19 10 S B I 1) 8 A £
TE LR 5 Ak H G A RNAZEAT Hor W1 J8 T~ AR 030 B A, FF FLAS DU AT DA kRl 2 3 )
BB A KB AT 8, AT DA 4 BUE RNAYE B AR B AT DK S RNATH 4% 55 3R 45 c DNAYE ARAR
PSS € G AT PCRY 3G . Fo 5K [, FE TRl A 4% S 2 T A7 A5 T B S BE A M R 4 e, 2
AT LUK 5T BEAH M AT 43 284, 0 SR AR B ) sRA B R A S AT IR 9T o

[0031]  [H| M, A SCIRFR LRl 2 85 19 ZM L -2, ZM2-2 . ZM3—2 F1ZM8— 21 cDNAJF %1, 43 I I SEQ
ID NO:7.SEQ ID NO:8.SEQ ID NO:9EESEQ ID NO: 107N

[0032]  JE-T AR B AL RIHE AR T &, I R _E AT BLR F aRA T 7R I A A 34T Ia s ST
S A R O B A R VR T RG4S A L TR B A2 3 i YR T B A E I SRAFT R LA
B S AP R LA IR R B R A A - 45 2570 & 5 T7 e T 32 3038 1

5
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PR BRI AR IR S L™ EERE LSS, JF HL /5 2t IR R AR I8 B AR 16 DUAI R -

(00331 RpJlHh , = SEHtka HEVR T T S, m] DA PR B SeAer IR 7 52 a3 1 BB A AR 4
F2 I Bk A R A AR o e R R AR b PR B R R 1 B A AR I BT IR R A R ke
AN/ B N P I il 5 2 A BRI IR AL S F SR MAE AR P I & & LR IR 7 R F I A
AFAE QN BRI R 8 ) BRR B 56 SR, B AR FINA R S S A B S I S B e T
1 AR B AR DS RS P g &, WA AT XA PS4 S BE & M A 51
BEATE 2 Horh, P R B B 1 BRI 5 B SR AE AR v B A7 AL BCH 5 R U A s
FIH ARBAREAT R, 45140 _E SR A9 B4 4 5 2R SERTPCR o

[0034] i PR LRI, BAT AR B ik il 5 82 11 RAB BUAF AL A 5 ) P S Rt 5 e SR D D i
[ ER 20 MR B AT S R U B AT R E A T AN B AT B B B BRI & e )
B8 BOAT 5 I (L2T R AR T-248K) o 1 % 3K Ff 70 5 53 £ 240 Mo R 1) 283, AR e B 4R (A6
AR AL G AR T He b R SR 25 B A el R T A

(00351 Jf H., AEBEAT i Fd PR A ol 2 B s B MR (R ¥ T i sRAPT R AL 5 el B S
Hey PR Bia T RIIE R A it A 3R] A DA RIS it e o LA — 5 i 1) 18] B EAT - 45 25 771 &
577 AR T 3230 19 AR BEIR DO ZRIE IR B L ™ BRE S5, JF HL 75 2t R B TR
AR OLAE -

[0036]  HELABARMEL , AR WG R AL N m BRI :

(00371 A B3B3k AT 70 B A B W0 FEC J A8 41 8 200 M 2 B A S B Ak 1A R ) S
B, E KL T AFTR A G P AE EE T oAt c—Me ¢4 0], BT LA B8 Sy I 25 b 4061 e Jo B1 240
Mo i A Je o BRI = 5 SRIRAE ], 5 S5 M AHIE ) e -Me t 7 AL S A LE , APR AL &
S BL T 5= B SR 0 A0 M A3 3 RCR SR A RS ) R SR AR B B, LA M 5 A P sk
B2 AL, RAP S AL 5 W0 5T 5 4 e 410 i/ eI T s 5 Je , B 850 T m ik
B e B, e R Je i) 7 B R T AT R G4, D8 BE AN 25 2 3 I i J# e, 3158
FRE I 2 5 5 /D, A FTSEAT IR o JF HL, S % JE 2 XUEE ) 250, Wk U R W e AE A il e -Me t
3 [R FSE4A IALK , PR S BUBCR BIE F AHEE 271 RAPR B S AU X c-Me t, BT AR
YE LB

[0038] s ), S 36 IE B aCA P 7R B AL A W0 2 e 7 Rl o 3 ) 4 A0 P P I 5 40 i 9
HAT 9 525 A 1 S ORI = T HA A A S B KV 7 290 o 383k o) JEE o B 44
HIRE e 75 RAB A SO IR Rl £ 8 1 B 75 A7 AE A SO IR R A B SO A I, AT BURE R Rk 15
H 1 BT R SR P T3 40 M e S AR - A o sk A R A X 3 2 iR FH s CA P
AN B VIREAT ARG T B AT DA SEIIRE TR A R A O PR AR IR T S R AR
AR it SRRy S SR I S5 R 4 R 1 A R T A s ) P T A B A & 1 0 1
HLA, AT DUIE S g 1 e BB R T, AR 29 IR T N 2 4 AT R R R R IR YT
SR B RA R B o

B 15 BA

[0039]  DAF, &5 G Bt B SR VR 40 U I A R FH ) S it 7 48, Hor

[0040] |15 T AR R AEISEQ 1D NO:3HTRIMELE & [ (ZM1-2) FISEQ 1D NO:4fT
TRIIEL A (ZM2-2) K cDNAJTE B 343 U 45 51

6
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[0041] K28R 7 ARt m S5 Ea &,

[0042] P& 35ELIR T SR 3 A R BRI K B A B 1 K G R A B 5 L, JLrP 4T L
Rl 2R 1 ZM8-2 , 255 2 MRl A B 1 ZM2-2 , 257t 3R A 53 T AT B o

[0043]  E[41E 7R T 295 BE B A PCDH-EF 1-MCS-T2A-Purof &5 i n & B, Hop R i TRb & 8
BE 2 REEPN A=

[0044] &[5 E 7R 1 St 51 5 - A P Jied AL I | S B ) 45 2R

[0045]  PE6 IR T SEHE S5 /N R AT I SEIR 1 45

[0046] 757 T S 95 HH B S5 Rk 4 B R A A SR SIS 1D i A A IR B s AL, Hp
R7TAR T A BRI EAA/ N () RIS, BT8R T @A B ZM2-2/ N, (2) B S
BI7CRE T AT AL A A A0 ZM2-2/N R (2) TE B IR 2 Ja B 16 R I3, B 7D7R T
BT RAML B 2 IM2-2/ N AE B VR YA 24 i 35 16 R 25 R 821 0K s B A 3 o

B ARN

[0047] DA 2 A4 () SE e 451 R 1 I AR 2 B o AR SHUEEE AR N 57 BB A% 3L, 3K 8 S i 487 £
T U B A A B HAS DA 5 2QRR il 4 A B A Y

[0048] "3 SLt B R SR I TSV INTCRRR UL B, B T R IR SE A BT IR 2
MR GRTIA BESE , e R Ul B 25 i B S i

[0049] St 1 - B2 o BR 4 IR iR RNA AT cDNAF 3R 75

[0050] 1 FIAT A BR 22 A0 R 22 Su s b R 1A , USCHE o B4 8 ) R A 8045 o ey, g —
MSCER R AR TS 43 B R A R PR 838 A N S HR T B XM R &, JF A - AR B 4
BE AL AHI 7] A R MR R ALE B anR LR .

[0051] %1
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[0052]
i AR
570 1 5 X S | @iiE TP a5 TR S| mIRag
£ 3 £ 31
I M 44 A M 41 F 55 | JB Ak
2 F 59 SRR 42 M 38 P
3 F 56 V-8 %l 43 M 54 RAEM
4 F 48 J H 44 F 60 S
5 M 64 BK M 45 F 37 Jo Ko
6 M 66 SRR 46 F 59 V& &
7 M 59 JRAE M 47 M 54| R |
8 F 62 R 48 M 52 | RAEM
9 M 42 Jo KM 49 M 46 JB K
10 M 81 TR 50 M 56 JR A
1 M 60 JR R 51 M 60 ‘ AR M
12 M 29 B R 52 F 63 JR KoMk
13 M 26 JR Rk 53 M 44 SR B
14 M 47 SRR 54 F 25 | BEM |
15 M 42 Vg 55 M 42 &M
16 F 43 F Kot 56 M 51 B KM
17 F 40 JR A 57 M 45 SR KM
18 M 27 J R M 58 F 50 JR R M
19 M 42 g R 59 M 61 by W
20 F 37 TR KM 60 M 33 Y
21 M 45 SRR 61 M 8 Y4k Kotk
22 M 54 SR A 62 M 42 4k &
23 F 47 SRR M 63 M 29 Yk Rt
24 M 33 R RN 64 M 29 4k R M
25 M 63 B F M 65 F 40 4k K
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[0053]
26 M 34 Jo &M 66 M 44 e M
27 M 18 Ja & 67 M 33 i 8cd
28 M 33 Jo 68 M 27 Eid R
2 M| 30 | mam 69 P 3| A
30 M 49 FE R M 70 12 56 4R
31 M 43 Vo 4 71 F 31 gk Ao
32 F 28 | Ji R 72 M 45 Pt &
33 M 42 A 73 F 34 EiS R
34 F 62 R 74 M 54 4k F
35 M 48 | REM 75 M 46 | mmp
36 F 51 J & 76 M 18 4k H M
37 F 40 JE AR 71 M 38 | ¥ e
38 F 24 Vo8 4 78 M 48 i A
39 R 49 | TR R 79 M 53 Ly A
40 M 51 Jo E M 80 M 51 | kM

[0054] i FHRNA$REL 71 & (W H Qiagen) , # HE AT H i B P54 HUR 5T B85 40 M J8g 15 AR 11
JAmRNA o 28 5EEEVE B ACHE DU, BN 1Z S mRNASE 24 FE 20 (RNA Integrity Number,RIN) K
T7.0,

[0055] i i e % 5777 & (RevertAid First Strand cDNA Synthesis Kit,K1622, [
Invitrogen) , 4% {8 HAH FI 30 B - DL iZ S mRNA YA B 34T 200 1 44 230056 5%, M 1T 4 il AUk
cDNA,

[0056]  Sita {512 : Ak BH BT I -G 85 11 76 5T BR4H e Y8 1 s U

[0057]  DLSgja s 1 b 450 XUEECDNA AR , LR IR 5140 7 FI HEAT I 184 .

[0058]  1E[H] 5|4

[0059]  SEQ ID NO:11ATGCGAATCCTAAAGCGTTTCCTCG

[0060] 1A 514

[0061]  SEQ ID NO:12CTATGATGTCTCCCAGAAGGAGGCT

[0062]  20u1 4 344 Z A 1OUMIE ] 5190111 5 1OuM [A] 51 %101 s B4R 100ng s 2X Phusion
Master Mix (NEBZA W) 5% '5M0531) 10ul ; TEAEERRE 7K #M 2 22001 ;

[0063]  PCRFEF ¥ 5E :98°C30sec;98°C10sec,60C30sec,72°C1.5min, L30MEIR;72°C
5min; 12°CAR-FF .

[0064]  PCRy™ 44y FI 1 %6 I B M A 5% g Rk, Py HH 300 %) 47 34 2% 7 £ R DNA 8 Je 1m0 Sc ik 77
(QTAquick PCR purification kit, M HQiagen) HEAT U, SR 5 7B B T#AEK (pGEM-T
easy vector,JHPromega) , Jf HIDNAJI 74 (ABI Prism 3730X1 DNA Sequencer, W H
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Applied Biosystems) #EATIIF .

[00651 i SRAL M, 3 3R BIP AF ANF L H IR J7 91, 35 Z [T 66 % H B X 5 73
WISEQ 1D NO:7HISEQ ID NO:8HI7R o %A% B 7 510 73 T Fp 46 SR L B 1o B A, S St x4
T3 FEA B A R ZADNAEAT I, B T A 1 ZM3 -2 RIZMB -2 M L DNAR 47-4E

[0066] %o HEREASKIE , RINAE L LI160.64.77. 781805 kA vh 7778 AH R Gl & 85 [ 1] cDNA
Bk FE R ZIDNA, Ko 5560 5 KL 1 il R A ZML-2, 5564°5 MIERT8 5 AL 1 il & EE F ZM2-2,
BTSRRI T MG EAIM3-2, 805 K I T R G B A ZM8-2. S5 R I, A K W T i ik
H A5 H YR AIRNATCEL [N 2 DNARS 7t PR H BAT — 3 o B AR A0 o » imoAS H IAE 75 4h—
H o i SRR AU R v, HLLP AR AR AT AR R T R A R

[00671 ¢l st A3 2R A 2R (1 (1 2 2L MR T FIAISEQ 1D NO: 3 (R 22 [17M1-2) \SEQ 1D NO: 4
(Ah& 21 ZM2-2) VSEQ 1D NO:5 (Rl A 25 (17ZM3-2) (HISEQ 1D NO:6 (Rl & 25 (1 7ZM8-2) iR,
2R P BIEL X, DY ik 5 8 B AN 2 Coim ) AP TPRZLE M B H He-Me t JL T 5 B 8 H
Rl TS5 F P ik R A ZML -2 9P TPRZLSM B LRl -Me tAh i 224 G T A Bl B E)
IM2-24PTPRZIS B 1 -2 Ml c-Me t S i1 2-24 R B TR 1 » B & 8 1 ZM3-2 A PTPRZ 1AM 2 1 -
3Hlc-Metdh i F2-24B0 & T AL, Bl & 82 1 ZM8-2J9PTPRZI M F1-8Fc-Me t4h i 7224
E TR FE VY AR & 82 A P B B e-Me t H B F RIS +1 CEAERITTAR) , B bk k&
A ) 8 SRR FIPTPRZ LI JA Bl 1~ o DU bt & 2 A1 () 45 F R i LI 2.

[0068] w4t lew PRAE FL AW » 477 A% T B v Sk ik 5k 1 4 e Jo 3 4 R e 1 9 4 ) 1 24
A7 A A7 T DA 127K, 6 T L ARE AR B2 S B A1 P8 150 995 91 4 - 38 mh A AE A7 RS 1) (248°K) 5 B
OB A 2 T S R A TR v 5 R LT A R TSR ) 3R A R 5 I ST A 4 B ST 2
B RA S E TS

(00691 St 513 « ik £ 2 11 A s S B 41 M T v (1) 7 5 2R AL BT

(00701 of 55 it 51 1A e (19 8.0 {81 Fic i 5 201 M Jod 45 A 1) e B B AT R B 1 I SR TR A B
ko

(00711 G A B T PRI UM A I c-Me t 8 1 9 LA (LA AR 4 5e » I H Abcam, 172
5ab51067) oL A 1 A c-Me t & 4 K/ Hy145kDa , 1 fil & 85 (1 14 4 F B A BT K F g 2
SR BRAE 2 RS U A 5 R 6 % S S I AT

[0072]  JRAZGE SRR, SR 2R 20 21 ) HH DL S 200 28 R — BIG BIAE R LA [ 5560
64.77. T8I0 SAEAS (BN 4K A ME R EF AU FEAS) F tH IR 3856 o B 371t T ZM8-2 1
IM2-21) ZRA8 A5 L, HoHRZMB -2 53 F B £12190kDa , ZM2-2 5 AERl A (1 A c-Me t i (1 5> F B 42
(00731 Hy b AT 0, 2o HH PO ) i 5 e 0 5 S M M SR AA T30 0 S IS R AR o i A 2k
T H 07 TR AN TR T 5 1R Ik R KR J TR 2 MR 3y Rk il B 1 B TR A
R RIANRAA R IR T A 2 1 ) B B 20 R Y 2R

(0074 St {5114 - AP 71 ) P 15 W04 ] S 5 410 T8 0 A 32 5 e 9 P 0 5

[0075] R FHSAABTREI A6 A 45 S e Je L K5 sRASE A AR () AB-HP R AL B 1 — e
AT R R A1 HL TR A1 L S B 2 S 0 o

[0076]  A-HFZRHIAL A 40 - 12 B [ A A 20 JF SCAFCNT03122000A 7 BTk 25 3R -5
BOHAT A
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[0078]  3RA (CN103122000A 5 [ 526 151]44)
7
7N
N

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]
[0085]

[0086] ﬁE<CN103122000AE|:E1€1%?@1§J38>

< g
(00871 7 ’ ;
\J\CN\\N
S

R

. N
[o088] XF (CN103122000AEPE’J%E@@ 46)

/N
[0089]
~NF N \

[0090] ¢ (CN103122000AE|3EI‘J%ﬁﬁf§J47)

11



CN 106924260 B w Bg B 10/12 7

q .

"“‘N

[0092]  XH (CN103122000AH (1) 2 e 151 49)

[0093]  TEME#: JE (CRIZOTINIB;PF-02341066) : 5551068, [ Selleck, EH .

[0094] B4l >K HI18 9 2 344 PCDH (PCDH-EF 1 -MCS—-T2A-Puro, SBI 2 A , 585 CD510B-1 , 45
T K4) 4% H U B 54, 5 SEQ 1D NO:7THISEQ 1D NO: 8HT R~ BRI e 71 v i 2 i%
A, §il % RIESEQ 1D NO:3FISEQ 1D NO:4FT/R~@A & A RIE A, 5 5l G Fric N
“PCDH-ZM1—2" A1 “PCDH-ZM2-2" - SR J5 FI 2 UL 2% BUkE (SBIAA 7] , B¢ 5 LV500A-1) FLHE 4L
293 T2 M A il - 15908 75 o [F) A2 5 VA R0 2808 i F B0 ARPCDH , FL 5% BL 293 T4 , il % HA 2 A 3
W15 975 8¢ , iy 4479 “PCDH-blank” .

[0095] A R 5uded 40 R UST I [ [ = 2 Bt e A M 2, FEANRIA A R DR R4 =
—FhEL AR A o A SO A 185 YR US TN MY, SEATVERS B 20 i% (0. Sug/mLifi% , 0. 20
g/mLYERF) , M S F8 8 IR A 2 1 I A0 BRASE Y, FH % 2 A8 R I % SRPCRESIE [
S M A B Rl A 2R I R R A BRI B 5%, i 28 AR Bl RR e RIARL & S M1 -2
HMIZM2-20T A 3 , 73 9] i 44 9 “PCDH-ZM1-25 3% 40 fife” A1 “PCDH-ZM2- 23R X 4M ™ o [A) 4 F A
A7 B AR 1297 EEPCDH-b lank & 4 US T4 L , iy 44 9 “PCDH-blank L4 , 1E 2 1 %
[0096] % K ML#% 521 AT 0ok B A KR US T4 i FI FE BEPBSHE — 38 , 28 J5 FH0 . 25 % 1) Jik i
THAL 25 B, R 40 M 4 S0 Ak 55 5 A 255 10 %6 iR 2 I (FBS) DMEMSE 415 7R & 1L W 4k, 41
J U K 2 B R R 2200004 /m 1, 28 5 FHEEAEIG 41 i A B Coring 96 FLAR 1 (2000
A/FL) AMAEST CHFFRFE , 5% COFREE 15 F2 24/ N} K IARKAL A4 G e 8 J2 L 3RA-H) 43
TV T DMSOPRC He i 47V, S8 J P A A7 VRN 56 A 3 37 i 20 Be AN 1Rk 2 (0,5, 10, 20,40,
60,80,100) , HLA7 UM o BB FR 56 TH 772/, SR JE BEFL NN 2001 (13- (4,5-
FLMEME-2) -2, 56— TR LU UM R ER (MTT) , 55 5748 P JBCEL L -3 /NI (s 7E B AR 1o I 5 TR '
JEZ A T 490nm o T B H AU BE AR S IR i 32, FGraphPad BT 5 H TCaof R 4R o 25 SR WL
K2,

[0097] X2

12
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[0098]
B U87 N . PCDH-ZM1-2 | PCDH-ZM2-2
REARE PRV TR pm Akt
R, 2.99 3.27 8.26 9.76
XA 3.51 2.85 1.34 1.83
M, X B 8.15 6.02 7.63 5.59
e A C 4,78 5.79 9.45 12.76
25 XD 5.56 4.93 5.22 7.21
kA ) X E 17.25 21.64 32.64 21.88
I1Cso (uM) X F 64.37 58.82 90.33 125.29
AG 9.07 9.25 6.75 15.25
X H 25.38 19.35 23.31 45.12
[0099] P20 25 A A, 78 N SIS BB 4 i R UST AR By DA 27 A HE 4 i 3R UST Y, 5545

P I 2P -GRT /R AL A P AHEL , sRABT R (4L B 0 S2 T 5% 25 S 55 1 &40 i 7 00l &%
Jb, HOIME G R T oo B 8, HZ e T & e

[0100]  phAh, SEOG I A bk TR EL A Rl A 2 19 ZM1—2 RN ZM2— 23 325 (149 JB2 S5t 440 L 93 £14) 41 it 33
BELOR S IR, AR e 4 e b, A RABT R AL A0 Tt N B8 8 525 401 40 e vE 77, 2UB-HET
TN AP UL B M 355 JE 110 248 s 4 ) 2 R 38 e I T RA PR KL 540

[0101] S fs)5 « AR 7~ (1 A2 040 ] 2 S5 5 4 L 8 A P ol T ) P )

[0102]  RAIAFT R A E W5 5 e J8 — S HEAT Fod S0 RR 20 8 s P RO P 40 A SR 65
[0103] () iy AE R | S 56

[0104] & e VA Aar I /N BRBE AL o T S 30 R HE 2 WIBALB/ ¢ (nu/nu) BF R, 6-8J , fA E
16—18g 25 47 o 53 5] 5% F S it 1) 4 v 1] 6 1) “PCDH-b 1 ank & 1A 4 ™ A1 “PCDH-ZM2-2:3 15 41 fif”
FIPBS il Bl 107441 /m1 o K 75 %6 YA T4 53 S B A B 100w ] 20 i 8 ek Y et 31 4 g I X
B¢ R, H AR PCDH-b lank R 1A 40 A i 517 R AR B, PCOH-ZM2- 2R IA A vE 5 21 R o 2 N %2
FhLy2-3K 5, WLEE R R SR A L, 29 15K B8 o — JE DU 20K R AR AR /DN , 32 B A
HARA 4 “PCDH-blank R 4 ™ y3 59 75 21 1 17 988 /N B A a8 “Bfds /N (1D 7, “PCDH-ZM2-
2R IB M 3 543 BN A A 988 /N B Al 448 “IM2-2/h R (D)7

[0105]  FESRI A BIARIR Z100mm’ i, ZM2-2/NER (1) #IRi A K /N5 )5 4 J 3 4L A6
AP A A 25T R i 8 R A 25 207 R DL Kt BT H BT PR 29 S AT AP 7
KL & 25 25 10mg /KG /K, 7o 8 85 Je 41 50mg /KG /KA 3 (1) A . 29 W e B8 45 24 , 249 R e
FHAR 2 K il VR BV, FR S PR A 20, R R 25— IR, TR 2 o o B A HAT AR 78 3 /K
B o 20 & R AR RN, 2 AR TE AR AL . R B A bR R RS, IR AR S A
2 B AR TR = 0. 53 B8 R A/ M AR AL N B 5 BT oR o 45 FAE B , sRAFT R AL S M Re %
BN ZM2-2/ G (D) LI iR A, JA R R 2R T o B Je.

13
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[0106] (=) /MR AEAFSE S

[0107] & Ja i A R /N R TR o 93 9 SR S i 45114 7 1l 46 1) “PCDH-b lank & IA 48 ™ A1
“PCDH-ZM2-23 35 4l ™ FHIPBSTHI il 10° AN £ 0 /5w 1 o K6 175 %6 W RS 2 J 9 4 B3 1001 41
N BT AL, FH /N B0 SZ AR 72 (57 A58 7 A ML B 7. Gl IX1 A 0 5% 2mm, 154 Ji5 2mm)
TESSRIES . 5mm, 367510 . 6mm , VS S NR5L L o V5 56 BR i R 10, 0 0 B JER B 5 o i i AL UL
ZEBI PR Ja » 1R “PCDH-b Lank KA 20 ML 19 2 ) far J8 /I B A 440 “88 /IR (207, “PCDH-
IM2-23R TR ™ VE S AF B A7 T8 /N B A 4 “ZM2-2/V R (D)7

[0108]  Xof /I B HEAT i R A T KR P A5 R B » 8 /1N B, (2) PP IR A4 AR g 1o 22 B 5/ T
IM2-2/INER, (2) PPN R AR E IR B, A D B P SRR R ) i 5 B 1 ) R A A 5
TEAE/IN SRR A B0 FCIRE 1 B S 1 5 o 25 SR 0 0] WL TARI 7B

[0109]  Xf#dh /N (2) HIM2-2/N (2) B8 RBEAT APTR I SR 45 2, 45 25051 &
N50mg /KGR E /K, BERIE B 2525 LR (RIS, 5 54— 218 R 7M2-2 (2) /IR BEAT A R h Kk 45
25, AR R B SR BF426 i DL b, S5 SRR B, SUEAT AR B K25 25 [ ZM2-2/ R (2) 20K FH
ARl S AE T, BT AR AL S W45 20 R BAR /N, (2) A7 s RAP R AL & W45
2N W IR T IM2-2/N R, (2) AR, 45 R A6 i o

[0110] AR E RS 255 516 RIS ML S 25 2RI IN2-2/ N, (2) BEAT I Az RE AL AR 1A
HILF A R AR B e ) , 45 RO 7C, AL B SRA DR IO AL 5 P RE % . 25 F1 1 ZM2-2
/N R PR R A K

01111 X 5548 RZM2-2/N i (2) WA BEAT AP R AL SN 45 25, 55 25 T &N
50mg/ KGR H /R, BRI B 40 25 LR IR G AE IR G 20 5 SR L6 RIS, A IR SR 1O R BT T
TP AZ R LR AR TIP3 AR RO AR A, &5 SR LI 7D

[0112] MR FaRseie s R, n] BUE Y, sRART R AL 5 P RE 6 (o 2 3 R AE A R B P 4R 1t
Rl H P o B R P AR, S S AR A I, OF HAESR S 29 Ja R 5 52 % sRA T
AN SRR A L 25 T oa e B, T DA e ek JE I AR 254

[0113]  JF H, UL W RIE AR I i Bl 5 82 11 99 2 Jo B 240 R 1 9 910 1)~ 28 mh 7 2R A7
I 1) 7 T 8 A1 1 o £ 200 ML 98 11 9 £801 1) 17 35 w57 2B A7 IR T) 0 3 Y J0 Bk 240 g o
HUE T AR B Pk B R 2 1 09 B B AT S 22 A T o TGS T3 R U B 22 A R o R4
A, AP R B A P EE T HAt w] A Sy c-Me t4 BRI AL S M0 DL B i e 35 e , BE 6 BX
BRI R

(01141 PA_E XA ) BLAR S it 7 5 A 63 I ASBR A B, AU AN AT AR P A
KA A8 b AR BRI » R EEAS J B A S W FR R A, 25 S8 T AR e Y i B ASUR R K 3
i o
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[0001]

<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>

GARY

<400>

Lys Pro

1

ol
b st RA YR T R TR A T
AR H o I R A &
LC15110136
12

Patentln version 3.3

RLEER M I o-Met 382>

Leu Tle Met Lys Ala Pro Ala Val Len Ala Pro Gly Tle leu
5 10 15

Val Leu Leu Phe Thr Leu Val Gln Arg Ser Asn Gly Glu Cys Lys Glu

Ala Leu

20 28 20

Ala Lys Ser Glu Met Asn Val Asn Met: Lys Tyr Gln Leu Pro
35 10 15

Asn Phe
50

His Ile
65

Asp: Leu

Pro Asp

Thr Ala Glu Thr Pro Ile Gln Asn Val Ile Leu His Glu His

Phe Leu

GIn Lys

Cys Phe

55

Gly Ala Thr Asn Tyr Ile T

70

Val Ala Glu Tyr Lys Thr
85 90

Pro Cys Gln Asp Cys Ser

15

Tyr

Gly

Ser

60

Val Leu &Asn Glu Glu
80

Pro Val Leu Glu His
95

Lys Ala Asn Leu Ser
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[0002]

Gly

Tyr

Glu

Pro

Lys

Tyr

Glu

225

Val

Phe

Leu

Gly Val
115

Tyt Asp
130

Gln Arg

Val His

Asp Cys

Asp Arg

195

Phe Pro

210

The Lys

Lenr Pro

Gl Ser

Asp Ala

100

Trp

Asp

His

Cys

Val

180

Phe

Asp

Asp

Glu

Asn
260

Gln

Lys

Gln

Val

Ile

165

Val

Ile

His

Gly

Phe

245

Asn

Thr

Asp

Leu

Phe

150

Phe

Ser

Asn

Pro

Phe

230

Arg

Phe

Phe

Asn

Pro

Ser

Ala

Phe

Met

Asp

Ile

His

1056

Ile Asn

120

His Ast

Pro Gln

Leu Gly

Phe Val

200

His Ser

Phe Leu

Ser Tyx

Tyr Phe

Thr Arg

Met

5 Gly

His

Ile

170

Ala

Gly

Ile

Thr

Pro

250

Leu

Ile

16

Ala

Thr
155

Glu

Asn

Ser

Asp

235

Ile

Thr

Ile

Leu Val
1256

Val Ast
140
Ala Asp
Glu Pro
Val Teu
The Lle
205
Yal Arg
220
Gln Ser
Lys Tyr

Val Gln

Arg Phe

110

Val Asp

Arg Gly

Ile Gln

Ser Gln
175

Ser Ser
190

Asn Ser

Arg Leu

Tyr Ile

Val His
255

Arg Glu
270

Cys Ser

The

Thr

Ser

160

Cys

Val

Ser

Lys

Asp

240

Ala

Thr

Tle
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[0003]

Asn

Thr

308

Leu

Ile

Phe

Asn

385

Cys

Arg

Leu

Phe

Ser

290

Glu

Gln

Gly

Lys

Pro
370

Asn

Phe

Asp

Phe )

Tle

275

Gly

Lys

Ala

Ala

Ile

Val

Asn

Glu

Lys

Leu

Arg

Ala

Ser

340

Asp

Lys

Arg

Arg

Tyr

420

Gly

Gly

His

Lys

Tyrx
325

Lo

Ser

Tyr

Cys

Thr

405

Arg

Gln

Asp

Ser

Lys

310

Val

Asni

Ala

Val

Leu

390

Leu

Thr

Phe

Leu

Tyr
295

Arg

Ser

Asp:

Glu

Asn

375

Gln

Leu

Glu

Ser

Thy

280

Met Glu

Ser Thr

Lyvs Pro G
330

Pro Met
360

Asp Phe

His Phe T

Met

Lys

v Lot

Asp

Phe

Iyr

Arg Asn Sej

Phe Thr
425

Glu Val
440

Tle: Ala

Thr

Pro

Lys
315

¢ Ala

Phe

Arg

Asn

Gly

395

Ser

Ala

Leu €

300

Glu

Gln I

Gly

Ser

Lys

380

Pro

Gly

Leu

Leit Leu Thr

Asn

17

Leu

Gly

Val

Val

Ala

365

Lle

Asn

Cys

Gln

Ser
445

Thr

Cys Tle

Phe Asn

Ala Arg

Phe Ala

300

Met: Cys

Val Asn

His Glu

Glu Ala

415

Arg Val
430

Tle Ser

Ser Glu

Leu

lle

320

Gln

Ala

Lys

His

400

Arg

Asp

Thr

Gly
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[0004]

Val

Glu

Lys

Cys H

545

Thr

Ala

Gly

Leu

The

Phe

Asn

His

Ile

Cys

530

Gln

Pro

Phe

Gly

610

Leu

Met Gln

Phe Leu

The Leu
500

The Lys
516

Ser Gln

s Asp Lys

Gln Tle

Leu Glu
580

Arg Arg
595

Asn Glu

Lys €ys

Val

Leu

485

Asn

Ile

Cys

Cys

Cys

P65

Gly

Asn

Ser

Thr

Val

470

Asp

Gln

Pro

Leu: S

Val

950

Leu

Gly

Asn

Cys

Val

455

Val

Ser

Asn

Leu

Arg

Pro

Thr

Lys

Thr
615

Ser

His

Gly

Asn

220

Ala

Ser

Ala

Arg

Phe

600

Len

Arg

Pro

Tyr

505

Gly

Pro

Gl

Ile

Leu

585

Asp

Thr

Gly Pro Ala

Ser

Val

490

Thr

Leu

Pro

Gl

Tyr

570

Thr

Leu

Leit

Met

18

Gly
475

Ser

Gly

Phe

Cys

Lys

Ile

Lys

Ser

Asn

460

Pro

Pra

- Val

Val |

540

Let

Val

Cys

Lys

Gl

620

Lys

Glu

Ile

Ser

Phe

Gly

Thr

605

Ser

Hig

Thr

Val

Thr

510

His

Gly

Pro

Trp

590

Arg

Thr

Phie

Pro

Ile

495

Gly

Phe

Gly

Thr

Asn S

sifs)

Asp

Val

Met

Asn

His
480

Val

Gln

Trp

Trp

560

Phe

Leu

Asn

Met:
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[0005]

625

Ser

Met

Gly

Ser

705

Ser

Thr

Pro

Lys

Glu

785

Glu

Ile

Ala

Agn

690

Val

Thr

Ser

Thr

Asn

770

Ala

Tle: .

Tle

Val

Gly

oy
bal
93]

Ser

Ser

Glu

Ile

Leu

Gly

Ile

Asp

660

Gly

Arg

Asn

Phe

Phe

740

Ser

Asn

Arg

e Cys

Ser

645

Prig

Thr

Hig

Ser

Ala

725

Ser

Phe

Ser

Asn

Cys

630

Val

Leu

Tle

Tle

710

Val

Tyr

Tle

Val

Gly

Lle

Leu

Ser

695

Leu

Lys

Arg

Ser

His

Thr

Thr

680

Ile

Glu

Leu

Glu

Gly
760

Gly

Ser

605

Leu

Gly

Lys

Asp
745

Gly

Ser Val Pro

775

Phe Thr Val Ala

790

Thr Thr Pro Ser

Tht

650

Ile

Thr

Gly

Tyr

Ile

730

Pro

Ser

Arg

Cys

Thr

Ser

Gly

Lys

Thr:

715

Asp

Tle

Thr

Mot

Gln
795

Gln

Pro

Asn

Thr

700

Pro

Leu

Val

Ile

Val

780

His

Leu Gln Gln

19

Tyr

Lys

Tyr

685

Cys

Ala

Ala

Tyr

Thr

765

Ilc

Arg

Leu

Ser

Tyr

670

Leu

Thr

Gln

Asn

o
=

Gly

Asn

Ser

Asn

Gly

Asn

Len

Thr

Arg
1356

1 Ile

Vel

Val

Asn

Leu

640

Phe

Pro

Ser

Lys

Ile

720

Glu

His

Gly

His

Ser

800

Gln



CN 106924260 B

.l

3

6/60 1

[0006]

Leu

Lys

Glu

Val

Leu

Lle

Val

Ile

945

Lys

Ala

Pro

Tyr

Lys

850

Gly

Gly

Glu

Gln

930

Ser

Arg

Arg

Leuw Lys
820

Phe Asp
835

Pro Val

Asn Asp

Asn Lys

Thr ¥Val
900

Trp Lys

915

Pro Asp

Thr Ala

Lys Gln

Val His

808

Thy Lys Ala Phe

Lew Ile Ty Val
840

Met Ile Ser Met
855

e Aspy Pro Glu
870

Ser €ys Glu Asn

885

Pro Asn Asp Leu

Gln Ala Lle Ser

920

Gla Asn Phe Thr

935

Leu Leu Leu Leu .

950

1le Lys Asp Leu
965

510

Phe Met
825

His Asn

Gly Asn

Ala Val

Ile His
890

Leu Lys

905

Ser Thr

Gly Lett

Leu Gly

Gly Ser
D70

Leu

Pro

Glu

Lys

875

Leu

Leu

Val

Ile

Phe

955

Glu

Asp

Val

Asn

§60

Gly

Hig S

Asn

Leu

Ala

940

Phe

Leu

Thr Pro His Leu Asp Arg Leu Val

20

Gly

Phe

845

Val

Glu

ser

Gly
925

Gly

Val

Ser

815

Ile Leu
830

Lys Pro

Leu Glu

Val Leu

Glu Ala

895

Glu Leu
910

Lys Val

Val Val

- Tep Leu

Arg Tyr
975

Ala Arg S

Ser

Phe

Ile

Lys

880

Val

Asn

Lle

Ser

Lys

960

Asp
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[0007]

Val

Ala

Ser

Leu

Thr

Ala

Phe

Gly

Lys

Leu

Leu

Ser Pro Thr Thr Glu Met Val Ser Asn Glu Ser Val  Asp Tyr Arg
995

Thr
1010

Cys

1025

Thr
1040

Val
1065

Val
1070

Asn

1085

Thr
1100

Ser
1115

Thr
1130

Ser

Phe

Arg

Ser

His

Gln

Glu

Leu

Leu

Glu

Leu

980

Pro-Glu Asp

Gln

Gly

His

Val

Leu

Asn

Gly

Val Gln

Asp Ser

Ile Asp Leu

Val Val

lle Gly

Asp- Asn

Arg Tle

Ile Ile

Leu Gl

1300

Gln
1015

Tyr
1030

Asp
1045

Ser
1060

Lle
1075

Arg
1099

Agp
1105

Thr
1126

Met
1135

Cys

Phe

Pro

Lle

Ala

Gly

Gly

Gly

Asp

Lys

Leu

Pro

Leu

Seip

Leu

Pro

His

Lys

Ile

Asp

Arg

21

990

10035

Asn Ser Ser
1020

Thr Asp Met
1035

Ser Pro Leu
1050

Asn Pro Glu
1065

Ser Ser Leu
10RO

Phe GLly Cys
1095

Lys Ile His
L1110

Gly Glu Val
1126

Phe Ser His
1140.

Ser Glu Gly

Gln Asn

Ser

Leu

Lou

Ile

Vil

Pro

Gln

Val

Val

Ala

Ser Gln

Pro:

Asn

Pro

Gly

Ile

Asn

Gln

His

- His

Val

Phe

Val

Leu
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[0008]

Val

Arg

Gly

Phe

Lys

Tyr

Leu

Phe

Glu

Phe

Pro

1145

Val
1160

1175

Leu
1190

Val His Arg

1205

Phe
1220

Asp

1235

Pro
1250

Thr
1264

Leu
1280

Asp
1295

Glu

Leu Pro

Asn Glu Thr

Gln Val

Thr Val

Lys Glu

Val Lys

Thr Lys

Met Thr

Ile Thr

Tyr €Cys

Tyr

His

Ala

Asp

Lys

Tyr

Trp

Ser

Arg

Val

Pro

1150

Met Lys
1165

Asn Pro
1180

Lys Gly
1195

Leit Ala
1210

Val Ala
1225

Tyr Ser
1240

Met Ala
1255

Asp Val
1270

Gly Ala
1285

Tyi Leu
1800

His

Thr

Met:

Ala

Asp

Yal

Leu

Trp

Pro

Leu

Gly

Val

Arg

Phe

Hisg

Glu

Ser

Pro

Gln

Asp-Pro. Leu Tyr

22

Asp

Lys

Tyr

Asn

Gly

Asn

Ser

Phe

Tyr

Gly

Glu

1155

Leu Arg
1179

Agp Leu
1185

Leu Ala
1200

Cys Met
1215

Leu Ala
1230

Lys “Thy
1245

Leu Gln
1260

Gly Val
1275

Pro Asp

1290

Arg Arg
1305

Val Met

Asn

Tle

Ser

Leu

Arg

Gly

Thr

Leu

Val

Leu

Leu

Phe

Gly

Lys

Asp

Asp

Ala

Gln

Leu

Asn

Leu

Lys

Tle

Phe

Lys

Glu

Met

Lys

Tep

Thr

Gln

Cys
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[0009]

1310

1319

Trp His Pro Lys Ala Glu Met Arg Pro

1325

Ser Arg Tle Ser
1340

Yal His Val Asn A

1355

Tyr Pro Ser Leu
1370

Asp Thr Arg Pro

1385

210> 2
211> 20
<Z12> PRT

Tle

Thr

Ser

Ser

1330

Phe Ser Thr
1345

Tyr Val Asn
1360

Ser Glu Asp
1375

Phe Trp Glu
1390

213> RS E M LA PTPRZL 545

<400> 2

Met Arg Ile Leu Lys Arg Phe Leu Ala Cys Ile Gln Leu Leu Cys Val
) 10

1 D

Cys Arg Leur Asp
20

210> 3
211> 1414
212> FPRT

213 BEER M2

<400> 3

23

1320

Ser- Phe Ser Glu Leu Val

1335

Phe 1le Gly Glu His Tyr

1359

Val Lys Cys Val Ala Pro

1365

Asri Ala Asp Asp Glu Val

1380

15
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[0010]

Met Arg Ile Leu

1

Cys

Pro

Glu

Tyr

Leu

Val

Val
145

Asn

Arg Leu Asp

Gly

Cys
50

Gln

His

1 Asn

Leu

Asn

130

Val

Arg

20

Tle Leu

35

Lys Glu

Leu Pro .

Glu His

Glu Glu .

100

Gli His

116

Leu Ser

Asp Thr

Gly Thr

Lys

Lys

Val

Ala

Asn

His

89

Asp

Pro

Tyr

Arg

Pro

Len

Leu

Phe

70

Lle

Leu

r Gly

Tyr
150

Phe Len Ala Cys Ile Gln

Leu Ile ]

Leu Phe

40

Ala Lys

Thr Ala

Phe Leu

Gln Lys

y Cys Phe

120

Val Trp
135

Asp Asp

Cys Gln Arg His

165

Thr

Ser

Glu

Gly

Val

106

Pra

Lys

Gln

Val

24

10

> Lys

Lew

Glu

Thr

Ala

90

Ala

Cys

Asp

Leu

Phe
170

Ala Pro

Val Gln

Met. Asn
60

Pro lle
75

Thy Asn

Glu Tyr

Gln Asp

Asn. 1le
140

Ile Ser
155

Pro His

Leu

Ala

Arg

Val

Gln

Tyr

Lys

Cys

125

Asn

Cys

Asn

Leu Cys
15

Val Leu

30

Ser Asn

Asn Met

Asn Val

Ile Tyr

Thr Gly

110

Ser Ser

Met Ala

Gly Ser

His Thr
175

Vail

Ala

Gly

Lys

Tle

80

Val

Pro

Lys

Leu

Val

160

Ala



CN 106924260 B

FF

.l

25

11/60 5T

[0011]

Asp

Pro

Tle

225

Arg

Ser

Tyr

GIn

Phe

308

Glu

Val

Ile

Ser

Ser

210

Agn

Arg L

Tyr

Val

Arg

290

Cys

Cys

Phe

Gln

Gln

195

Ser

Sér

Ile

His .

278

Glu

Ser |

Ile

Asn

Ser
180

Cys

Val

Ser

1 Lys

Asp
260

Glu

Pro

Lys

Tyr

Glu

245

Yal

la Phe

Thr

Leu

Ile
340

Leu

Asn

Leu

Val His

Asp Cys

Asp Arg

215

Phe Pro
230

Thr Lys

Leu Pro

Glu Ser

Aspy Ala

295

Ser Gly
310

Glu Lys

Gl Ala

Cys

Val

200

Phe

Asp

Asp

Glu

Asn

280

Gln

Leu

Arg

Ala

Tle Phe Ser

186

Val Ses

Ile

His

Gly

Asn

Thr

His. S

Lys

Tyr
345

25

Asn

Pro: 1

Phe
250

y Arg

Phe

Phe

Lys
330

Val S

Ala

Phe

Met

Asp

ILle

His

r Tyr
315

Pro

. Leu

Phe

220

Hig

Phe

Ser

Tyr

Thr

300

Met

Ser

e Lys

Gln

Gly

209

Yal

Ser

Leu

Tyr

Phe

285

Arg

Glu

Thr

Pro

Ile

190

Ala

Gly

Tle

Thtr

Pro

270

Leu

Tle

Met

Lys

Gly
360

Gly

Ly

Asn

Ser

Asp

295

Tle

Thr

Ile

Pro

Lys

335

Ala

Glu

Val

Thr

Val
240

Gln.

Lys

Yal

Arg

Leu

320

Glu

Gln
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[0012]

Leu Ala Arg Gln

Val

Ala

385

Tle

Asn

Cys

Gln

Ser

465

Thr

Ser

Phe

370

Met

Val

Glu

Arg

450

Tle

Ser

Thr

Val

Cys Ala

s Glu His

Ile
355

Ala Glo Ser

Phe

Agn

Ast Lys Ag
405

Cys
420

Ala Arg
435

Arg

Val Asp Leu

Ser Thr Phe

Glu Gly Arg

485

Pro His Val

900

1le Val
518

Glu

Gly

Ala

Pro
375

Lys

Pro Ile

390

Val

Phe Asn

Glu

Phe Met

455

lle
470

Lys

Phe

Met

Phe

His Thr

Ser
360

Asp Ser Ala

Tyr Val

Lys

Cys Leu
410

Arg

Thr Leu
4325

Arg

Tyr Arg Thy

440

Gly

Gly Asp Leu

Gln Yal Val

490

Leu Leu Asp

505

Leu Asn Gln
520

26

Glp Phe S

Glu

Asn

296

Gln

Leu

Glu

Thr
475

Val

Ser

Asn.

Len Astr Asp Asp

Pro

380

Asp

Hig

Arg

Phe

Glu

460

Tle

Ser

Hig

Gly

Ile
365

Met 4

Phe

Phe

Asn

Thr

449

Yal

Ala

Arg

Pro

Tyr

Leu

Phe

Tyr

ser

430

Thr

Leu

Asn

Ser

Val

810

Thr

Phe

Arg

Asn

GlLy

415

Ser

Ala

Leu

Leu

Gly

495

Ser

Leu

Gly

Ser

Lys

400

Pro

Gly

Leu

Thr

Gly

480

Pro

Pro

Yal
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[0013]

Ile Thr
530

Arg His

545

Gln Cys

Ser Gly

Phe Pro

Gly Tep

610

Thr Arg

625

Ser Thr

His Phe

Tyr Ser

690

Gly Lys

Phe

Gly T

Thr

Asn

595

Asp

Val

Met

Asn

Gly

Trp

Trp
580

Ser .

Phe

Leu

Agn

Met
660

- Phe

Pro

Lys

i ger

Cys

565

Thr

Leu

Thr

645

Ser

Ser

Met

Ile

Cys

250

His .

Gln

Pro

Phe

Gly

630

Leu

Tle

Tyr

Ala

Thr

935

Ser

Asp

Gln

Len

615

Asn

Lys

Tle

Val

Gly
695

Lys Ile Pro Leu Asn

Gln Cys

Lys Cys

Ile €

o)
!
193]

&3
0.6}
Lehy]

Glu Gly
600

Arg Asn

Glu Ser

Cys Thr

Ile Ser

666

Asp Pro
680

Gly Thr

27

Leu

Val /

a7o

Leu

Gly

Asn

Cys

Val

650

Asn

Val

Leu

er

o A
o1
o

Pro

Thr

Lys

Thr
635

Gly

Gly

Tle

Leu

540

Ala

- Ser

Ala

Arg

Phe

620

Leu

Pro

His

Thr

Thr

700

Gly

Pro

Glu

Tle

Leu

6035

Asp

Thx

Ala

Gly

Ser

685

Leu

Leu

Pro

Glu

Tyr

290

Thtr

Leu

Leu

Met

Thr

670

Ile

Thr

Gly

Phe

Lysg

Ile

Lys

Ser

Asn

655

Thr

Ser

Gly

Cys

Val

s Leu

Val

Lys

Glu

640

Lys

Gln

Pro

Asn
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[0014]

Tyr Leu Asn Ser

708

Cys

Ala

Ala

Tyr

Thr

185

Tle

Arg

Gly

Phe
865

Thr

Gln

Agn

Glu

170

Gly

Asn

Ser

Asn L

Ile
850

Lys

Letr Lys

Thr

Arg

755

Tle

Val

Val

Ash

Leu

Pro

Ile
740

Glu

His

His

Ser

820

Gln

Ser

Phe

Gly

Ser

Thr

Pro

v Lys

Glu

805

Glu

Leu

Lys

Glu

Asn

710

Val

Thr

Ser

Thr

Ala

lle

Pro

Tyr

Lys
870

Ser

Ser

Glu

Lle

Lys

775

Leu

Gly

lle

Leu

Phe

855

Pro

Arg His Tle Ser 1le

Asn Ser

Phe Ala
45

Phe Ser
760

Ser Phe

Asn Ser

Arg Asn

Cys Cys

823

Lys Thr

840

Asp Leu

Val Met

28

Tle

730

Val

Tyr

ILle

Val

Phe

810

Thr

Lys

Ile

ILle

715

Leu. Gla

Lys Leu

Arg Glu

Ser Gly

780

Ser: Val

Thy Val

Thy Pro

Ala Phe

Ty Val

860

Ser Met

875

GlLy

Cys

Lys

Asp

765

Gly

Pro

Ala

Ser

Phe

845

Hig

Gly

Gly Lys

Ty Thr
735

Ile Asp
750

Pro Ile

Ser Thr

Arg Met

Cys Gln

815

Leu Glo

830

Met Leu

Asn Pro

Asn Glu

Thr

720

Pro

Leu

Val

Tle

Val

800

His

Gln

Asp

Val

Asn
880
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Val Leu Glu Ile

Glu

Ser

Gly
945

Gly Val

[0015]

Val

Val
e Glu
Glu
930

Lys

Trp

Arg

Leu Lys
900

Ala Val
915

Leu Asn

Val lle

Val Ser

Leu Lys

980

Tyr Asp
995

1010

Val

1025

Ser

Lys Gly
885

Val Gly

Leu Cys

e Glu

Val Gln

960

Ile Ser
965

Lys Arg

Ala Arg

Ile Asp
890

AsnAsp

Asn Lys Ser Cys

905

Thr Val

920

Pro Asn

Trp Lys Gln Ala

935

v Asp Gln Asn

The Ala Leuw Leu

970

Gln Ile Lys

985

Lys

Val His
1000

1015

Pro

Glu

Asp

Tle i

Phe
955

Leu

Asp

Glu

Asr

Leu

Ser

940

Thr

Leu

Leu

Ala

Ile

Leu

925

Ser

Gly

Leu

Gly

Val

Hig

910

Lys

Thr

Leu

Gly

Ser
990

1005

Ala  Arg Ser Val Ser Pro Thr Thr Glu Met: Val

1020

Lys

896

Leu

Leu

Val

Ile

Phe

975

Glu

Gly

His

Asn

Leu

Ala

960

Phe

Leu

Thr Pro- Hig Leu Asp Arg Leu Val

Ser Asn Glu

Asp Tyr Arg Ala Thr Phe Pro Glu Asp Gln  Phe Pro Asn
1035

Gln Asn Gly Ser Cys

1040

1030

1045

29

1050

Arg Gln Val Gln Tyr Pro Leu Thr
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[0016]

Asp

Pro

Pro

Ser

Gly

Tle

Glu

Ser

Glu

Leu

Asp

Met Ser

1955

Leu Leu
1070

Glu Leu

1085

Leu Tle
1100

Cys Val

1115

Hig €ys
1130

Val Ser
1145

His Proe
1160

Gly Ser
1175

Arg  Asn
1190

Leu Ile
1205

Pro

Gln

Val

Val

Tyr

Ala

Gln

Asn

Pro

Phe:

Gly

Ile

Asn

Gln

His

His

Val

Phe

Val

Leu

Tle

Phe

Lett

Thr

Ala

Phe

Gly

Lys

Leu

Leu

Val

Arg

Gly

Thr
1060

Val
1075

Val
1090

Asn
1105

The
1120

Ser
1135

The
1150

Ser
1165

Val

1180

Asn
1195

Leu
1210

Ser Gly

Hig Tle

GIn His

Glu Val

Leu Leu

Leu Asn

Glu Gly

Leu Leu

Ley Pro

Glu The

Gln Val

30

Asp Ser Asp
1065

Asp Leu Ser
1680

Val Val Tle
1095

ITle Gly Arg
1110

Asp Asn Asp
1125

Arg Tle Thr
1140

Tle Ile Met
1155

Gly Ile Cys
1170

Tyr Met Lys
1185

His Asn Pro
1200

Ala Lys Gly
1215

Ile

Ala

Gly

Gly

Gly

Asp

Lys

Leu

Thr

Met

Ser:

Leu

Pra

His

Lys

Tle

Asp

Arg

s Gly

Val

Lys

Ser

Asn

Ser

Phe

Lys

Gly

Phe

Ser

Asp

Lys

Tyr
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[0017]

Leu

Cys

Leu

Lys

Leu

Gly

Pro

Arg

Val

Phe

Tle

Ala Ser Lys
1220

Met Leu Asp

1235

Ala Arg Asp
1250

Thr Gly Ala
12656

Gln Thr Gln

1280

Val Leu Leu
1295

Asp Val Asn
1316

Arg  Leu Leu
1325

Met
1340

Leu Lys

Ser: Glu. Leu
1355

Gly  Glu His
1370

Lys

Glu

Met

Lys

Lys

Txp

Thr

Gln

Cys

Val

Tyr

Phe Val
1225

Phe
1240

Lys

Tyr

Leu Pro
1270

The
1285

Phe

Glu Leu
1300

Phe Asp

1315

Glu
1330

Pro

His
1345

Trp

Ser Arg
1360

Val His

1375

His Arg

Thr Val

Lys Glu

Val Lys

Thr Lys

Met Thr

Ile Thr

Tyr Cys

Pro Lys

Ile Ser

Val Asn

31

Asp Leu Ala
1230

Lys Val Ala
1245

Tyr Tyr Ser
1260

Try Met Ala
1275

Ser Asp Val
1290

Arg Gly Ala
1305

Val Tyr Leun
1320

Pro Asp Pro
1336

Ala Glu Met
1350

Ala Ile Phe
1365

Ala Thr Tyr
1380

Ser

Ala Arg

Phe

Asp

Val

His

Lew Glu

Ser

Trp

Pro Pro

Lew Gln

Leu Tyr G

Arg Pro

Thi

Val Asn

Asn

Gly

Asn

Ser

Phe

Tyr

Gly

Ser

Phe

Val
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[0018]

Lys Cys Val Ala Pro Tyr Pro Ser Leu Leu Ser Ser Glu Asp Asn

138

5

1390 1395

Ala Asp Asp Glu Val Asp Thr Arg Pro Ala Ser Phe Trp Glu Thr
1400

Ser

<2107
211>
<2125
<213>

400>

4

1436
PRT

1405 1410

Rl-E R ZM2-2

4

Met Arg Ile Leu Lys Arg Phe Leu Ala Cys Ile Gln Leu Leu Cys

1

Cys Arg

Val Glu

Ala Pro
50

Val Gln
65

Met Asn

b 10 15

Leu Asp Tep Ala Ash Gly Tye Tyr Arg Gln Gln Arg Lys

Glu
35

Ala

Arg

20 25 30

Ile Gly Trp Ser Tyr Thr Asp Lys Pro Leu Tle Met
40 45

Val Leu Ala Pro Gly Ile Leu Val Leu Leu Phe Thr
55 60

Ser Asn Gly Glu Cys Lys Glu Ala Leuw Ala Lys Ser
70 78

Val Asn Met Lys Tyr Gln Len Pro Asn Phe Thr Ala Glu

85 90 95

32

Val

Leu

Lys

Leu

Gl

80

Thr
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[0019]

Pro Ile Gln Asn Val

Thr

Glu

Gln

145

Asn

Ile

Pro

Ser

Ala

225

Phe

Leu

Asn

Tyr

130

Asp

Ile

Ser

His

Pro

210

Leu

Phe

His

100

Tyr Ile
115

Lys Thr

Cys Ser

Asn Met

Cys Gly

180

Asn His

195

Gln Ile

Gly Ala

Val Gly

Ser Ile
260

Tyt

Gly

Ser

Ala

165

Ser

Thr

Glu

Lys

Asn

245

Ser

Ile

Val

Pro

Lys

150

Leu

Val

Ala

Glu

Val

230

Thr

Val

Leu

Leu

Val

135

Ala

Val

Asn

Asp

Pro

215

Leu

Tle

His

Asn

120

Leu

Asn

Val

At &

Tle

200

Ser

Ser

Asn Ser Ser Tyr Phe Pro A

Glu Hig
105

Glu Glu

Glu His

Let Ser

Asp Thr

170

Gly Thr

188

Gln Ser

Gln Cys

Ser Val

Arg Arg Leu Lys

266

33

His Ile Phe

Asp Leuw Gln
125

Pro Asp Cys
140

Gly Gly Val
155

Tyr Tyr Asp

Cys Gln Arg

Glu Val His
205

Pro Asp Cys
220

Lys Asp Arg
235

Glu Thr Lys

Leu

110

Lys

Phe

Trp

Asp

His

190

Cys

Val

Phe

Asp
270

Gly

Val

Pro

Lys

Gln

175

Val

Ile

Val |

Ile

- His

255

Gly

Ala

Cys

Asp

160

Leu

Phe

Phe

Ser

Asn

240

Pro

Phe
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[0020]

Met

Asp

Tle
305

Phe

Ser
290

Tyr

His Thr

Tyr

Arg

Asp

385

Glu

Asn

Gln

Met

Ser

- Lys

370

Asp

Pro

Asp

His

Leu Thr

275

Tyr

Phe

Arg

Glu

Thr |

355

Pro

Tle

Met

Phe

Phe
435

Pro

Leu

Ile

Met

340

Gly

Leu

Asp

Phe

420

Tyr

Asp Gln

Ile Lys

Thr Val
310

Ile Arg
325

Pro Leu

5 Lys Glu

Ala Gln

Phe Gly

390

Arg Ser
406

Asn Lys

Gly Pro

Ser

Gln

Phe

Glu

Val

Leu £

37

Val

Ala

Tle

Asn

Tyt

280

Val

Arg

Cys

Cys

Phe

360

Phe:

Met

Val

His
440

Lle Asp

His Ala

Glu Thr

Ser Ile

330

Tle Lei

345

Asn Tle

Arg Gln

Ala Gla

Cys Ala

410

Asn Lys
425

Glu His

34

Val

Phe

Leu

316

Asn

Thi

Leu

Tle

Ser

395

Phe

Asn

Cys

Leu

Glu

300

Asp

Ser

Glu

Gln

Gly

330

Lys

Pta

Asn

Phe

Pro

280

Ser:

Ala

Gly

Lys

Ala
365

Ala S

Pro

Ile

Val

Asn
445

Glu

Asn

Gln

Leu

Arg

350

Ala

Asp

Lys

Arg
430

Arg

Phe

Asn

Thr

His |

335

Lys

Tyr

- Leu A

Ser

Tyr

415

Cys

Thr

AI‘g

Phe

Phe

320

Ser

Lys

Val

Ala

400

Val

Leiu

Leu
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[0021]

Leu Arg

Glu
465

The

Val &

Ser

Asn

o045

Leu

Arg

Pro

450

Phe

= Glu

Ile

His

530

Gly

Asn

Ala

Ser

Ala
610

Asn Ser Ser

Thr Thr Ala

Val

Ala

- Arg

515

Pro

Tyr

Gly

Pro

Glu

995

Ile

Leu

Asn

500

Ser

Val

Thr

Leu

Pro

580

Glu

Tyr

Leu

485

Leu

Gly

Ser

Leu

6ly

565

Phe

€ys

Lys

Gly

Leu

470

Thr

Gly

Pro

Pro

Val

550

Cys

Val

Leu

Val

Cys Glu Ala Arg Arg

455

Gln Arg Val

Ser Ile Ser

Thr Ser Glu
o05H

Seir The Pro
520

Glu Val Tle
535

Ile The Gly

Arg Hig Phe

Gln Cys Gly

889

Ser Gly Thr
600

Phe Pro Ash
615

35

Asp

Thr
490

Gly

His

Val

Lys

Gln

Trp

Trp

Ser

Leu

47h

Phe

Arg

Val

Glu

Lys

abb

Ser

Cys

Thr

Ala

Asp

460

Phe

Tle

Phe

Asn

His

040

Tle

Cys

His

Gln

Pro
620

Glu

Met

Lys

Met

Phe

025

Thr:

Tht:

Ser

Asp

Gln

605

Leu

Tyr Arg

Gly Glu

Gly Asp
495

Gln Val
510

Leu Leu A

Leu Asn

Lys Ile

Gla Cys

Lys Cys

290

Ile Cys

Glu Gly

Thr

Phe

480

Leu

Val

Glu

Pro
560

Lei

Val

Leiu

Gly
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Thr Arg Leu Thr Ile Cys Gly Trp Asp Phe Gly Phe Arg Arg Asn Asn
625 630 630 640

645 650 655

Thr Leu Thr Leu Ser Glu Ser Thr Met Asn Thr Leu Lys Cys Thr Val
660 665 670

Gly Pro Ala Met Asn Lys His Phe Asn Met Ser Ile Tle Tle Ser Asn
675 630 635

Gly His Gly Thr Thr Gln Tyr Ser Thr Phe Ser Tyr Val Asp Pro Val
690 695 700

Tle Thr Ser Ile Ser Pro Lys Tyr Gly Pro Met Ala Gly Gly Thr Leu

[0022] - -
105 710 (s 720

Leu Thr Leu Thr Gly Asn Tyr Leu Asn Ser Gly Asn Ser Arg His Ile
725 730 135

Ser Ile Gly Gly Lys Thr Cys Thr Leu Lys Ser Val Ser Asn Ser Ile
740 745 760

Leu Glu Cys Tyr Thr Pro Ala Gln Thr Ile Ser Thr Glu Phe Ala Val
755 760 165

Lys Leu Lys Ile Asp Leu Ala Asn Arg Glu Thr Ser Tle Phe Ser Tyr
770 778 T80

Arg Glu Asp Pro Ile Val Tyr Glu Ile His Pro Thr Lys Ser Phe Ile
785 790 9% 300

36
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[0023]

Ser

Ser

Thr

The

Ala

864

Ty

Pro

Glu

Asp

945

Ile

Gly

Val

Val

Pro

850

Phe

Val

» Met

Glu

Asn
930

Leu

Gly Ser Thr Ile Thr Gly

8056

Pro Arg Met Val Ile Asn

820

Ala Cys Glo His Arg Ser

835

Ser

Phe

His

Gly

Ala

915

Ile

Leu

Leu

Met .

Asn

Asn

900

Val

His

Lys

Thr

840

Gln Gln Leu Asn
8565

Leu Asp Gly Tle
870

Pro Val Phe Lys

385

Glu Asn Val Len

Lys Gly Glu Val

920

o2

Leu His Ser Glu
935

Leu Asn Ser Glu
950

Val Leu Gly Lys
965

Val Gly
s10

Val His
825

Asn Ser

Leu. Gla

Lewn. Ser

Pro Phe

890

Glu. Tle

905

Let. Lys

Ala Val

Leu. Asn

Val Tle

970

37

Lys

Glu

Glu

Leu

Lys

876

Glu

Lys

Val

Leu

Tle

955

Val

Asn

Ala

Tle

Pro

860

Tyt

Lys

Gly

Gly

Cys

940

Glu

Gln

Lew Asn

Gly Arg

830

Ile Cys
345

Leu Lys

Phe Asp

Pro Val

Asn Asp

910

Asn Lys

925

Tht Val

Trp Lys

Pro Asp

Ser Val
815

Asn Phe

Cys Thr

Thr Lys

Leu Ile
880

Met Tle
895

Ile Asp

Ser Cys

Pro Asn

Glu Ala

960

Gln Asn
975
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[0024]

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

Leu Leu Leu Gly Phe Phe Leu Trp Leu Lys Lys Avg Lys Gln Ile Lys

Asp

Pro

Thr

Pro

Gln

Gly

Ile

His

Val

980

993

Leu Gly
1010

His TLeu
1025

Glu Met
1040

Glu Asp
1055

Val Gln
1070

Asp Ser
1085

Asp  Lei
1100

Val Val
1115

Ile Gly
1130

Ser

Asp

Val

Gln

Tyr

Asp

Ser

Ile

Arg

Gl Leu

Arg Leu

Ser Asn

Phe Pro

Pro Leu

Ile Ser

Ala Leu

Gly Pro

Gly His

985

1000

Val
1015

Val
1030

Glu
1045

Asn
1060

Thi
1075

Ser
1090

Asn.
1105

Ser
1120

Phe
1135

990

1008

Avg Tyr Asp Ala Arg

1020

Ser Ala Arg Setr Val

Ser

Ser

Pro

Pro

Ser

Gly

Val

Ser

Leu

Glu

Leu

Cys

38

1035

Asp Tyr Arg
1050

Glu Asn Gly
1065

b Ser Pro Ile

1080

Leu Gln Asn
1095

Leu Val Gln
1110

Ile Val His
1125

Val Tyr His
1140

Val H

Ser

Ala

Ser

Leu

Thr

Ala

Pro

Thi

Cys

Thi

Val

Val

Thr

Thr

Phe

Arg

Ser

His

Gln

Phe Asn. Glu

Gly

Thi

Leu
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Leu Asp Asn Asp Gly Lys Lys 1le His Cys Ala Yal Lys Ser Leu
1145 1150 1155

Aso Arg  Ile Thi Asp Ile Gly Glu Val Ser Gln Phe Leu Thr Glu
1160 1165 1170

Gly Tle Ile Met Lys Asp Phe Ser His Pro Asn Val Leu Ser Leu
1175 1186 1185

Leu Gly Ile Cys Leu Arg Ser Glu Gly Ser Pro Leu Val Val Leu
1190 1195 1200

Pro Tyr Met Lys His Gly Asp Leu Arg Asn Phe Ile Arg Asn Glu
1205 1210 1215

[0025] Thy His Asn Pro Thr Val Lys Asp Leu Ile Gly Phe Gly Leu Gln
1220 1225 1230

Val Ala Lys Gly Met Lys Tyr Leu Ala Ser Lys Lys Phe Val His
1235 1240 1245

Avg Asp Leu Ala Ala Arg Asn Cys Met Leu Asp Glu Lys Phe Thr
1250 1255 1260

Val Lys Val Ala Asp Phe Gly Leu Ala Arg Asp Met Tyr Asp Lys
1265 1270 1275

Glu Tyr Tyr Ser Val His Asn Lys Thy Gly Ala Lys Leu Pro Val
1280 1285 1290

Lys Trp Met Ala Leu Glu Ser Leu Gln Thr Gln Lys Phe Thr Thr
1295 1300 1305

39
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[0026]

Lys Ser Asp Val Trp

1310

Thr Arg Gly
1325

The Val Tyr
1340

Cys Pro Asp
1355

Lys Ala Glu
1370

Ser Ala Ile
13856

Asn Ala Thr
14060

Leu Leu Ser
1415

Pro Ala Ser
1430

210> 5
211> 1496
<212> PRT

213> RrEEE

<400>

o1

Met Arg Tle Leu Lys Arg Phe Leu Ala Cys Tle Gln Leu Leu Cys Val

Ala Pro

Leu Leu

Pre Leu

Met Arg

Phe Ser

Ser

Pra

Gln

Tyr

Pro

Thr

Tyr Val Asn

Ser Glu Asp

Phe Trp Glu

Phe Gly Val Leu Leii Trp Glu Lent

1316

Tyr Pro
1330

Gly Arg
1345

Glu Val
1360

Ser: Phe
1375

Phe Tle
1390

Val Lys
1405

Asn Ala
1420

Tht Ser
1435

Asp

Arg

Met

Ser

Gly

Asp

40

Val. Asn

Leu Leu

Leu Lys

Glu Leu

Glu His

Val Ala

Asp Glu

1320

Thr

1335

Glo
1350

Val
1380

Tyr

1395

Prao
1410

Val

1425

Phe Asp

BPro Glu

Trp His

Ser Arg

Val His

Tyr Fro

Asp Thr

Met

Tle

Tyr

Pra

Ile

Val

Ser

Arg
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[0027]

i

Cys Arg Leu Asp

Val

Trp

Asn

6o

Lys

Aan

Leu

Asn

Met

145

Val

Tyr

20

on

Trp

Glu Glu Tle Gly

Gly

50

Tle

Phe

Thr

Ala

Gly

130

Lys

Tle

Val

30

Lys Lys

Asp Glu

Gln Gly

Gly Lys

100

Pro Gly

115

Glu Cys

Tyr Gln

Leu His

Lietr Asn

Tyr

Asp

Trp

85

Thr

Ile

Lys

Leu

Glu

165

Gl

Ala

Trp

Pro

Leu

70

Asp

Asp

Leu

Glu

Pro

150

His

Glu

Asn

Ser

Thr

Thr

Lys

Lys

Val

Ala
136

Asn

Hig

Asp

Gly

Tyr

40

Gln

Thr

Pro

Leu

120

Lew

Phe

Tle

Leu

Thyr

s. &sn

Val

Ser

Leu

105

Leu

Ala

Thr

Phe

Glin

10

~Tyr

Gly

Ser

Asn ¥

Leu

G0

Tle

Phe

Lys

Ala

Leu
170

41

Arg

Ala

Pro

Glu

Met

Thr

Sar

Glu

155

Gly

g Val

Gln

Leu

Lys

60

Asn

Lys

Len

Glu
146

Thr

Ala

Gln

s
QT W

Gln

Ar g
30

Gln

et Lys

The

Ala

Met

Pro

a Thr

Glu

Phe

Pro

110

Gln

Asn

Tle

Asn

Tyr

15

Lys Leu

Lys Asn

» Pro Ile

Lys Leu
80

Ile His
95

Ala Val

Arg Ser

Val Asn

Gln Asn
160

Tyr Ile
176

I'ys Thr
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[0028]

Gly

Thr

Gl

Lys

Asp

Ale Asp

180

Pro Val Leu
195

Lys Ala Asn
210

v Leu Val Val

Gly

Leu

Asp

Val Asn Arg Gly

Ile
260

Glu Pro Ser
275

Val Leu Ser

290

Val Avg Arg

Gln Ser Tyr
340

Lys Tyr Val

Gln

Gln

Ser

n Thr 1le Asn §

Leu

325

Ile

Hisg

Lys

Lys

His Pro Asp
200

Ser Gly Gly
215

Thr Tyr Tyr
230

Thr Cys Gln

Ser Glu Val

Pro Asp
280

Val Lys Asp

295

Ser Tyr Phe

Glu

The

Val Leu

Asp

Ala Phe Glu

Cys Phe

Val Trp

Asp: Asp

Arg His
268

His Cys

265

Val

Cys

Arg Phe

Pro Asp

Lys Asp

330

Pro Gl
345

Ser Asn

42

Pro Cys

Asp
220

Gln Leu
235

Val Phe

Lle Phe

Val Ser

Lle Asn

300

His Pro
315

Gly Phe

Phe Arg

Asn. Phe

Gln

203

Ash

Ile

Pro

Ser

Ala

283

Phe

Leu

Met

Asp

Tle

190

Asp

Tle

Ser

His

Pro

270

Leu

Phe

Hig

Phe

Ser

350

Tyr

Cys

Asn

Cys

Asn

265

Glu

Gly

Val

Ser

Leu

338

Tyr

Ser

Met

Gly

240

His

Tle

Ala

Gly

Ile

320

Thr

Pro

- Leu
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[0029]

Thr

Ile

385

Pro

Lys

Ala

Phe

Gly

Ala

355

Val Gln Arg
370

Arg Phe Cys

Leu G1lu Cys

Glu Val Phe
420

Gln Leu Ala
4135

¢ly Val Phe
450

g Ser Ala Met

v Lys Ile Val

Pro Asn His
500

Gly €ys Glu
515

Leu Glo Arg

Gly

Ser

Ile
405

Asn

Arg

Ala

Agn

485

Glu

Ala

Yal

Thr

Ile

390

Leu

Ile

Gln

Gln

Ala

470

Lys .

His

Arg

Leu
375

Asn. S

Thr

Let

Lle

Ser

455

Phe

Asn

Cys

Arg

Leu

360

ASp

Glu

Gln

Gly

146

Lys

Pro

Asn

Phe

Asp

520

Phe

Ala Gln Thr

Gly Leu His
395

Lys drg Lys
410

Ala, Ala. Tyr
425

Ala Ser Leu

Pro Asp Ser

Lle Lys Tyr
475

Val Arg Cys
490

Asn Arg Thr
505

Glu Tyr Arg

Met Gly Gln

43

Phe

380

Set

Lys

Val

Asn

Ala

460

Val

Leu

Leu

Thr G

Phe

365

His

Tyr

Ar ges

ser

Glu

Asn

Gln

Ser

Thr

Met

Ser

L

430

A S

Pra

A ST

Hig

CArg

510

Phe

Glu

Arg

Glu

Thr

415

Pro

Ile

Vet

Phe

Phe

495

Asr

The

Val

Ile

Met

400

Lys

Gly

Leu

Asp

Phe

480

Tyr

Ser

Thr

Leu
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[0030]

Leu

Gly

Ser

Leu

Gly

025

Phe

Cys

Lys

Ile

Lys

530

Gly

Pro

Pro

Val

610

ys

Val

Leu

Val

Cys

890

Lys

Thr Ser

Ser Thr
580

Glu Val
h95

Tle Thr

Arg His

Gln Cys

Ser Gly

660

Phe Pro
675

Gly Trp

Thr Arg

g Thr Ser Ile Ser Thr

560

Glu Gly

665

Pro His

Tle Val

Gly Lys

Phe Gln
630

Gly Trp

645

Thr Trp

Asn Ser

Asp: Phe

Val Ley

63b

Phe Ile Lys

Arg Phe Met

Val Asn Phe

085

Gly His Thr

600

Lys Ile ‘The

Ser Cys Ser

Cys His Asp

The Gln. Gln

Ala Pro Leu

680

Gly Phe Arg

Leu Gly Asn

Gly

Gla
570

Leu

Lou

Lys

Gln

Lys
650

Ile €

Glu

Arg

Glu

44

Val

Leu

Ash

Ile

Cys

bsb

Cys

Gly

Asn

540

Leu

Val

Asp

Gln

Pro

620

Leu

Val

Leu

Gly

Asn
700

Thr

Val

Ser

Asn

605

Leu

Ser

Arg

Pro

Thr

685

Lys

Ser Cys Thr

ITe

Ser

His

590

Gly

Asn

Ser G

Ala

670

Arg

Phe

Leu

Ala

Arg

oo

Pro

Gly

Pro

Lie T

Leu

Asp

Thr

Ast

560

Ser

Val

The

Leu

Pro

640

Gl

Tyr

The

Lei

Leu
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[0031]

705

Asn

Thr

Ser F

Lys

The

Asp

Ile

Thr

865

Met

Glu Ser Thr

Lys

His Phe
740

Gln Tyr Ser

Thy

Pro

Val
850

Tle

Val

755

Lys Tyr

r Asn Tyr Leu

Cys Thr

Ala Gln
820

Ala Asn

835

Tyr Glu

Thr Gly

Ile Asn

Met Asn
125

Asn Met

Thr Phe

Gly Pro

Asn Ser

790

Leu Lys

805

Thr Tle

Arg Glu

Ile His

Val Gly

370

Val His

Thr

Ser

Ser T

Met
775

Gly

Ser

Ser

Thi

Lys

Gly

Leu

Ile

Ala

Asn

Val

Thr

Ser
840

: Thr

AS 1

Lys

Tle
745

Val

Gly G

Ser

Ser

Glu

8256

Tle

Lys

Leu

Cys
730

Ile

Asp

Arg

Asn

810

Phe

Phe

Ser

Asn

Ala Gly Arg

45

715

Thr

Pro

Thr

His

795

Ala

Ser:

Phe

Ser

875

Asn

Val

Asi

Val

Len

780

Ile

Ile

Val

Tyr

Ile

860

Val

Phe

Gly

Gly H

Ile

768

Ser

Leu

Lys

Arg

845

Ser

Ser

Thr

Pro

Thr

1 Thr

Ile

Glu

Leu

830

Glu

Gly

Val

Val

Ala

735

Gly

Ser

Leu

Gly

Cys

8lo

Lys

Asp

Gly

Pro

Ala

720

Met

Thr

Tle

Thr

Gly

800

Tyr

Tle

Pro

Ser

Arg

880

Cys
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[0032]

Gln His Arg Ser Asn
900

Gln Gln Leu Asn Leu
gi5

Leu Asp Gly Ile Leu
930

Pro Val Phe Lys Pro
945

Glu Asn Val Leu Glu
965

Lys Gly Glu Val Leu
980

Leu His Ser Glu Ala
995

Leu Asn Ser Glu Leu Asn

1010

Thr Val
1025

Gly Leu
1040

Leu Leu

Ser

Gln

Ser

Phe

9450

Ile

Lys

Val

Leuw Gly Lys Val

Tle Ala Gly Val

Glu

Leu

Lys

935

Glu

Lys

Val

Leu

Ile
1015

Tle
1030

Val
1045

890 895

1le Ile Cys Cys Thr Thr Pro Ser Leu
905 910

Pro Leu Lys Thr Lys Ala Phe Phe Met
920 920

Tyr Phe Asp Lew Ile Tyvr Val His Asn
940

Lys Pro Val Met Ile Ser Met Gly Asn
955 960

Gly Asn Asp- Lle Asp Pro- Glu Ala Val
970 975

Gly Asn Lys Ser €ys Glu Asn Ile His
985 990

Cys: Thr Val Pro Asn Asp  Leu Leu Lys

1000 1005

Glu Trp Lvs Gln Ala Ile Ser Ser
1620

Val Gln Pro AspGln Asn Phe Thr

1035

Ser Tle Ser Thr Ala  leu lLeu Leu

1050

Gly Phe: Phe Leu Trp Leu Lys Lys Arg Lys: Gln Tle Lys

46
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[0033]

Asp

Pro

Thr

Pro

Gln

Gly

ITle

His

Val

Leu

1055

Len Gly
1070

His Leu
1085

Glu Met
1100

Glu  Asp
1115

Val Gln
1130

Asp  Ser

11445

Asp Leu S

1160

Val Val

Tle Gly
1190

Asp Asn
1205

Arg Tle

Ser

Asp

VYal

Gl

Tyr

Asp

Ile

Asp

Thr

Glu

Arg

Phe

Pro

1le

Ala

Gly

Gly

Asp

Ser

1060

Leu Val
1075

Leu Val
1090

Asn Glu
1105

Pro- Asn
11260

Leu Thr
1136

Ser Ser
1150

Lew Asn

1165

Pro- Ser

His Phe

Lys Lys

Arg

Ser

Ser

Ser

Asp

Pro

Pro

Ser

Gly

Ile

Tyr

Ala

Ser

Met

Leu

Glu

Leu

Cys

His

Ile Gly Glu Val

47

Asp

Arg

Asp

Glno

Ser

Leu

Leu

Ile

Val

Cys

Ser

1065

Ala Arg
108D

Ser Val
1095

Tyr Arg
1110

Asn Gly
1125

Pro Tle
11460

Gln Asn

Val Gln

L1#0

Val His
1185

Tyr His

1200

Ala Val
1215

Gln Phe

Val

Ser

Ala

Ser

Leu

Thr

Ala

Phe

Gly

Lys

Leu

His

Pro

Thr

Cys

Thr

Val

Val

Asn

Thr

Ser

Thr

Thr

Thr

Phe

Arg

Ser

Hig

Gln

Glu

Leu

Leu

Glu
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[0034]

Gly

Leu

Pro

Thr

Val

Arg

Val

Gl

Lys

Lys

Thr

1220

Tle
1235

Gly
1250

Tyr
1265

His
1280

Ala

1295

Asp

1310

Lys
1325

Tyr
1340

Trp
1355

Ser
1370

Arg

Tle Met Lys Asp

Tle Cys Leu Arg

Met Lys His Gly

Asn Pro- Thr Val

Lys Gly Met Lys

Leu Ala Ala Arg

Val Ala Asp Phe

Tyr Ser Val His

Met. Ala Lew Glu

Asp:Val Trp Ser

Gly Ala Pro Pro

Phe
1240

Ser
1255

Asp
1270

Ty
1300

Asn
1315

Gly:
1330

Asn
1345

Ser
1360

Phe
1375

Tyr

Ser

Glu

Leu

Asp

Leu

Cys

Leu

Lys

Few:

Gly

Pro

s Pro

Gly Ser

Arg Asn

Leu Lle

Ala. Ser

Met Leu

Ala Arg

Thr Gly

Gln Thr

Val leu

Agp Val

48

Asn Val

Pro Leu

Phe Ile

GLly Phe
1290

Lys Lys

1305

Asp Glu
1320

Asp Met
1335

Ala Lys
1350

Gln Lys
1365

Leu Trp
1380

Asn Thr

Leu

Val

Arg

Gly

Phe

Lys

Tyr

Leun

Phe

Gln

Phe

Ser

Val

Asn

Ley

Val

Phe

Asp

Pro

Thr:

ley

Asp

Leu

Leu

Glu

Gln

His

Lys

Val

Thr

Met
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[0035]

1385

Thr Val Tyr Leu Leu
1400

Cys Pro Asp Pro Leu
1415

Lys Ala Glu Met Arg
1430

Set Ala Ile Phe Ser
1445

Asn Ala Thr Tyr Val
1460

Leu Leu Ser Ser &lu
1475

Pro Ala Ser Phe Trp
1490

210> 6

211y 1704

<2125 PRT

213> REEH 2V8-2

400> 6

Mot Arg Ile Leu Lys Arg Phe Leu Ala Cys Ile Gla Loy Lew Cys Val

1 D

Cys Arg Leu Asp Trp Ala Asn Gly Tyr Tyr Arg Gln Gln Avg Lys Leu
25

20

Gln

Tyt

Pro

Thr

Asn

Asp

Glu

1390

Gly Arg
14045

Glu  Val
1420

Ser Phe
1435

Phe 1le
1450

Val Lys
1465

Asn. Ala
1480

Thr Ser
1495

Arg Len Leu

Met Leu Lys

Ser Glu Leu

Gly Glu His

Cys ¥Val Ala

Asp Asp Glu

10

49

1395

Gln

1410

Cys
1425

Val
1449

Tyr
1455

Pro
1470

Val
1485

Pro Glu

Trp His

Ser Arg

Val His

Tyr Pro

Asp Thr

15

30

Tyr

Pro

Ile

Val

Ser

Arg
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Val Glu Glu Tle Gly

35

Trp Gly Lys Lys

50

Asn

65

Asn

Ser

[0036]

His

Glu Gly

145

Asp Arg

Arg Ala

Thr

Gl ¥

Trp
130

Gly

Gly
115

Gly

Gln

Phe

Leu

Phe Lys Ala

195

Ile Asp Glu

. Phe Gln Gly Trp

Lys

100

Val

Lys €

Lys

Ser

Ser

180

Ile

Asp

Phe

Trp

Tyr Pro

Leu

70

Asp
85

The Val

Ser Glu

- Asn

Pro
150

Ser Phe

165

Tle Leu

Lle Asp

Glu

Tyr
40

Ser Thr Gly

Thr
55

Cys Asn §

Thr Gln Val Asn

Thr Leu

90

Lys Ser

Glu Tle Ash Len

105

Val
120

Met Phe Lys

Met
13h

Ser Ser Asp

Ley Glu Met Gln

Glu Ala

Phe Glu Val Gly

185

Gly
200

50

Val
170

Val Glu Ser

Ala

* Pro

Val
75

Glu

Thr

Ala

Gly

Ile

165

Lys

Thr

Val S

Leu

Lys

60

Asn

Asn

Asn

Ser

Ser

140

Tyr

Gly

Glu

Agh

Gln

Leu

Thr

Asp

Lys

125

Glu

Cys

Lys

Glu

Arg

2086

Gln

Ser

Lys

Phe

Tyr

119

ITle

His Se:

Phe

Gly

Asn

190

Phe

Arg

Asp

Asn

Ile

Pro

Leu
80

Lys

Tle
95

His

Val

Thr |

Leu

Ala

160

Lys Leu

175

Leu Asp

Gly Lys
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[0037]

Gln

Thr

225

Thr

Glu

Gly

Gln

Glu

305

Leu

Asn

Met

Yal

Ala Ala Leu Asp

210

Asp Lys Tyr Tyr

Asp Thr Val Asp T

245

Ser Gln Leu Ala
260

Tyr Val Met Leu

275

Tyr Lys Phe Ser

290

Ile His Glu Ala

Ala Pro Gly Ile
325

Gly Glu Cys Lys
340

Lys Tyr Gln Leu
355

Ile Leu His Glu
370

Pro

Ile

250

Trp

Met

Arg

Asp
310

Leu

Glu

Pro

His

Phe
215

Tyr

Ile

1 Phe

Asp

Gln

295

Val

Ala

Asn

Tle

Asn

Val

Cys

Tyr

280

Val

Pra

Leu

Leu

Phe
360

Leu Leu Asn

Gly

Phe:

Glu

265

Leu

Phe

Leu

Leu

Ala

345

Thr

375

51

Ser

Lys

250

Val

Gln

Ser

Ile

Phe

330

Ala

Leu

Leu

235

Asp

Leu

Asn

Ser

Met

3185

Thr

8 Ser

Glu

Gly

Leu

220

The

thy

The

Asn

Tyr

300

Leu

Glu

Thr

Ala
380

Leu

Ser

Val

Met

Phe

285

The

s Ala

Val

Met

Pro

365

Thr

Pro

Pro

Ser

Gln

270

Arg

Gly

Pro

Gln

Ile

Asn

Asn §

Pro

Ile §

295

Gln

Glu

Lys

Ala

Val

Gln

Tyr

Cys

240

Ser

Gln

Glu

Val

320

Ser

Asn

Asn

Tle
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[0038]

Tyr Val
385

Gly Pro

Ser Lys

Ala Leu

Ser Val

450

Thy Ala
46

o

Glu Glu

Lys Val

Asn Thr

Ser Val

530

Asp Gln
545

Len Aso

Val Leu

Ala Asn

420

Val Val
435

Asn Arg

Asp Ile

Pro Ser

Leu Ser
500

Ile Asn
515

Arg Arg

Ser Tyr

Glu

Glu

405

Leu

Asp

Gly

Gln

Gln
485

Ser

Ser

Leu

Ile

Glu
390

His

Ser

Thr

Thr

Ser
470

Val

Ser

Lys

Asp
650

Asp

Pro

Gly

Tyr

Cys

Leu Gln Lys

Asp Cys Phe
410

Gly Val Trp
425

Ty Asp Asp
440

Gln Arg His

455

Glu

Pro

Lys

Tyr

Glu
535

Val

Val His Cys

Asp Cys Val
490

Asp Arg Phe
505

Phe Pro Asp
520

Val
395

Pre

Lys

Ala

GCys

Asp

Gln Leu

Val

Tle

475

Val

Tle

His

Phe

460

Phe

Ser

Asti

Pro

- Thr Lys Asp Gly Phe

540

Glu

Gln

Asn

Ile

445

Pro

Ser

Ala

Phe

Leu
525

Met

Leu Pro Glu Phe Arg Asp

52

565

Tyr

Asp

Ile

430

Ser

His

Pro

Leu

Phe
510

His §

Phe

Ser

Lys

Cys

415

Asn

Cys

Asn

Gln

Gly

495

Val

Leu

Tyr

Thr

460

Ser

Met

Gly

His

Ile

480

Ala

Gly

Ile

Thr

Pro
560
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[0039]

Tle Lys Tyr Val

Thr Val Gln Arg
580

Ile Arg Phe Cys
595

Pro Leu Glu Cys

610

Lys Glu Val Phe

625

Ala Gln Leu Als

Phe Gly Val Phe

660

Arg Ser Ala Met
675

Asn Lys Ile Val
690

Gly Pro Asn His
705

His Als
565

Glu Thr

Ser Tle

Tle Leu

Asn Tle

630

Arg Gln
645

Ala Gln

Cys Ala

Asn Lys

Glu His
710

Phe Glu

Leu Asp

Asn Ser

600

Thr Glu

Leu Glh

1le Gly

Ser Lys

Phe Pro

680

Asn Ash

695

Cys Phe

Ser Gly Cys Glu Ala Arg Arg Asp

725

Ser Asn Asn
570

Ala Gln Thr
585

Gly Leu His

Lys Arg Lys

Ala Ala Tyr
635

Ala Ser Leu

Pro Asp Ser
665

Ile Lys Tyr
Val Arg Cys
Asn Arg Tht

715

Glu Tyr Arg
730

53

Phe

FPhe

Lys
620

Val §

Asn

Ala

Val

Liu

700

Leu

Thr

Ile

Hisg

Tyr

605

Arg

Asp

Glu

Asn

685

&ln

Leu |

Glu

Tyr

Thr

590

Met

Ser

Lys

Asp

Phe
¥ e

Arg

Glu

Thr

Pro

Tle
655

Pro Met

670

Asp

His

Phe

Phe

Phe

g Asn

Thr
735

Leu

Ile

Met

Lys

Gly
640

Leu

Asp

Phe

Tyr

Ser
720

Thr
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[0040]

Ala Leu Gln

Leu Thr Ser

795

Leu Gly Thr Ser

770

Gly Pro Ser
786

ser Pro Glu

Leu Val Ile

Gly Cys Arg
835

Phe Val Gln

850

Cys Leu Ser
865

Lys Val Phe .

Lle Cys Gly

Thr

Thr

His

Arg Val Asp

740

Tle Ser Thr

(g2

¥

Glu Gly

Pro His

790

Val Ile

805

Val

Gly Lys
820

Phe Gln

Cys Gly Trp

Gly Thr

870

Asn Ser
885

Pro

Trp Phe

900

Asp

Tip

Leu

Phe

Arg

775

Val

Glu

Lys

Ser

Cys

855

Thr

Ala

Gly

Phe

Ile
760

Phe

Asn.

His

Ile

Cys

840

His

Gln

Pro

Met Gly Gln
45

Lys G1y Asp

Met Gln Val

Phe Leu
795

Thr Leu Asn
810

Thr Lys
825

Ile

Ser Gln Cys

Asp Lys Cys

Gln Ile Cys

875

Leu Glu Gly
890

Len

Phe S

Leu

Val

780

Asp

Gln

Pro

Liu

Val

860

Liu

Gly

Phe Arg Arg Asn Ash

905

54

Thr
765

Val S

Ser

Asgh

Leu

Ser
845

Arg

Pro

Thr

Lys

Glu
750

Tle

Hig

Gly

Asn

830

Ala

Ser

Ala

Arg

Phe
910

Val

Ala

Arg

Pro

Tyr

315

Gly

Pro

Glu

Ile

Leu
895

Asp

Leu

Asn

Ser

Val

800

Thr

Leu

Pro

Glu

Tyr
880

Thr

Leu
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Lys Lys Thr Arg Val Leu Leu Gly Asn Glu Ser Cys Thr Leu Thr Leu
915 920 925

Ser Glu Ser Thr Met Asn Thr Leu Lys Cys Thr Val Gly Pro Ala Met
930 935 940

Asn Lys His Phe Asn Met Ser Ile Ile Ile Ser Asn &ly His &Gly Thr
9435 950 955 960

Thr Gln Tyr Ser Thr Phe Ser Tyr Val Asp Pro Val Ile Thr Ser Ile
965 970 975

Ser Pro Lys Tyr Gly Pro Met Ala Gly Gly Thr Leu Leu Thr Leu Thr
980 985 990

Gly Asn Tyr Leu Asn Ser Gly Asn  Ser Arg His Ile Ser Ile Gly Gly

[0041] o _
995 1000 1005

Lys Thr Cys Thr Leu Lvs Ser Val Ser Asn Ser Tle Leu Glu Cys
1010 1015 1020

Tyr Thr Pro Ala Gln Thr Ile Seér Thr Glu Phe Ala Val Lys Leu
1025 1030 1035

Lys Tle Asp Leu Ala Asn Arg Glu Thr Ser Ile Phe Ser Tyr Arg
1040 1045 1050

Glu Asp Pro Ile Val Tyr Gl [le His Pro Thr Lys Ser Phe Ile
1065 1060 1065

Ser Gly Gly Ser Thr Ile Thr Gly Val Gly Lys Asn Leuw Ash Ser
1070 1075 1080

55
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[0042]

Val

Asn

Cys

Leu

Tyr

Glu

Ile

Leu

Glu

Ser

Leu

Ser

1085

Phe
1100

Cys

1116

Lys

1130

Phe

1145

"Ly "

1160

Lys
1175

Lys
1190

Ala

1206

Glu
1220

Gly

1236

Val Pro Arg

Thr Val Ala

Thr Thr Pro

Thr Lys 4la

Asp Leu Tle

Pro Val Met

Gly Asn Asp

Val Gly Asn

Val Leu Cys

Leu Asn Ile

Lys Val Tle

Met

Cys

Ser

Phe

Tyr

Ile

Tle

Lys

Thr

Glu

Val

Val Ile Asn Val His Glu

1090

Gln
1105

Leu
1120

Phe
1135

Val
1150

Ser
1165

Asp
1180

Ser
1195

Val
1210

Trp
1225

Gln
1240

His

Gln

Met

His

Met

Pro

Cys

Pro

Lys

Pro

Arg Ser Asn

Gln Leu Asn

Leu Asp Gly

Asn Pro Val

Gly Asn 6lu

Glu Ala Val

Glu Asn Tle

Asn Asp Leu

Gln Ala Tle

Asp Gln Asn

56

1095

Ser
1140

Leu
1125

Tle
1140

Phe
1155

Asn

1170

Lys
1185

His
1200

Leu
1215

Ser
1230

Phe
1245

Ala

Glu

Gln

Leu

Lys

Val

Gly

Leu

Lys

Ser

Thr

Gly

1le

Leu

Ser

Pro

Leu

Glu

His

Leu

Thr

Gly

Arg

Tle

Pro

Lys

Phe

Glu

Val

Ser

Asn

Val

Leu
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[0043]

Tle

Gly

Gly

Leu

Met.

Asp

Gln

Ser

Leu

Val

Gly

Kla Gly Val

1250

Phe Phe Leu
1265

Ser Glu Leu
1280

Asp Arg Leu

1295

Val Ser Asn

1310

Gln  Phe Pro

1325

Tyr Pro Leu
1:340

Asp Tle Ser

1355

Ser Ala Leu
1370

Ile Gly Pro
1385

Arg Gly His
1400

Val Ser

Trp Leu

Val Arg

Val Ser

Glu Ser

Asn Ser

Thr Asp

Ser Pro

Asn Pro

Ser Ser

Phe Gly

Tle Ser

Lys Lys
1270

Tyr Asp
1285

Ala  Arg
1800

Val Asp
1315

Ser Gln
1330

Met Ser
1345

Leu Leuy
1360

Glu  Leu
1375

Leu Ile
1390

Cys Val
1405

Thr

Arg

Ala

Ser

Tyt

Asn

Pro

Gln

Val

Val

Tyr

57

Ala Leu

Lys Gln

Arg Val

Val Ser

Arg Ala

Gly Ser

Ile Leu

Asn Thy

Gln Ala

His Phe

His Gly -

Leu Leu
1260

1le Lys
1275

His Thr
1290

Pro Thr
1305

Thr Phe
1320

Cys Arg
1335

Thr Ser
1350

Val Hig
1365

Val Gln
1380

Asn  Glu
1395

Thr Leu
1410

Leu

Asp

Pro

Thr

Pro

Gln

Gly

Tle

His

Val

Leu

Leu

Leu

His

Glu

Glu

Val

Asp

Asp

Val

Ile

Asp



CN 106924260 B

F 3

3

44/60 5T

[0044]

Asn

Ile

Ile

ILle

Met

Asn

Lys

Val

Tyt

Met

Asp Gly Lys L

1415

Thr Asp lle

1430

Met Lys Asp

1445

Cys Leu Arg
1460

Lys His Gly

1475

Pro Thr Val |

1490

Gly Met Lys T

1505

1 Ala Ala Arg

1520

Ala Asp Phe
1535

Ser Val His
1550

Ala  Leu Glu
1565

Lys

Gly

Phe

Ser

Asp

Tyr

Asn

Gly

Asn

Ser

Ile

Glu

Ser

Glu

Leu

s Asp

Leu

Cys

Leu

Lys

Leu

His Cys Ala
1420

Val Ser Gln
1435

His Pro Asn
1450

Gly Ser Pro
1465

Arg Asn Phe
1480

Leu [le Gly
1495

Ala  Ser Lys
1510

Met Leu Asp
1525

Ala Arg Asp
1540

Thr Gly Ala
1555

Gln Thr Gln
1570

58

Val Lys Ser
1425

Phe Leu Thr
1440

Val Leu Ser

Leu Val Val
1470

I'le Arg Asn
1485

Phe Gly Leu
1500

Lys Phe Val
15156

Glu Lys Phe

1530

Met Tyr Asp

1545

Lys Leu Pro
1560

Lys Phe Thr
1575

Leu

Glu

Leu

Leu

Gl

Gln

His

Thy

Lys

Val

Thr

Gly

Leu

Pro

Thr

Val

Arg

Val

Glu

Lys S

Arg

Ile

Gly

Tyr

His

Ala

Asp

Lis

Tyr

Trp
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Asp Val Trp Ser Phe Gly Val Len Leu Trp Glu Leu Met Thr Arg
1580 1585 1580

Gly Ala Pro Pro Tyr Pro Asp Val Asn Thr Phe Asp Ile Thr Val
1595 1600 1605

Tyr Len TLeu Gln Gly Arg Arg Leuw Leu Gln Pro Glu Tyr Cys Pro
1610 1615 1620

Asp Pro Len Tyr Glo Val Met Leu Lys Cys Trp His Proe Lys Ala
1625 1630 1635

Glu Met Arg Pro Ser Phe Ser Glu Leu Val Ser Arg Tle Ser Ala
1640 1645 1650

[0045] Ile Phe Ser Thr Phe Ile Gly Glu His Tyr Val His Val Asn Ala

1665 1660 1665

Thr Tyr Val Asn Val Lys Cys Val Ala Pro Tyr Pro Ser Leu Leu
1670 1675 1680

Ser Ser Glu Asp Asn Ala Asp Asp Glu Val Asp Thr Arg Pro Ala
1685 1690 1695

Ser Phe Trp Glu Thr Ser
1700

210> 7

211> 4245
<212> DNA
213> RREERA IM1-2 <DNA

400> 7

59
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atgcgaatec taaagegtit cotegettge attcageleo tetgtgritg cegectggat 60
aaacctectca taatgaagge cecogetglg cltgeacctg geateotegt getectgtit 120
acctloptee agaggageaa tgpggagtet adagaggeac tageaaagte cgagatgaat 180
gtgaatatga agtateaget teccaacttc acogeggaas caccoatoca gaatgteatt 240
ctacatgage atecacatttt cettggtgce actaactaca tttatgrttt aaatgaggaa 300
gaccttoaga aggttegotea gtacaagact gggectgtee tggaacaccs agattgtttc 360
cealgloagg actgeageay cdaagecaal Llaleaggay glelliteggaa agataacate 420
aacatggete tagttgtega cacctactat gatgatcaac teattagetg tegeagegtc 480
aacagaggga cctgecageg acatglottt ceccacaate atactgetga catacagteg 540
gaggtteact geatattete cecacagata geagagecca gecagtgtce tgactptete 600
ptpagegece tggpageraa agtectttea totgtasags accgpticat caacttettt 660

[0046]
gtaggeaata ceataaatte ttettatite ccagateate cattgeatte gatateagtg 720
agaaggctaa aggaanacgaa agalggtttt atgtttttga cggaccagte ctacatigat. 780
gttitacctg agttcagaga tiettacece attaagtatg tccatgectt tgamagcaac 840
aattttattt acttetigac ggtccanagg gaaactctag atgeteagac tittcacaca 900
agaataatea ggttctgtte catasactet ggattgealt cotagatgega aatgectetyg 960
gagtgtatte tcacagaaasa gagamaaaag agatccacaa agaaggaagt gtttaatata 1020
cttcaggetg cgtatgtecag caagectgge geecagettg ctagacaaat aggagecage 1080
ctgaatgaty acattetttt ecggegtette geacaaagea ageecagatte tgecgaacea 1140
atggatepat cteccatgtg tgeatlceet ateaadtaty teadegactt cticaaceag 1200
atcgteaaca aaaacaatgt gagatgtete cageatlittl acggacccaa toatgageac 1260
fgetttaata ggacacttel gagaaattca teaggetgtg aagegegeeg tgatgaatat — 1320

60
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cgaacagagt ttaccacage tttgeagege gttgacttat teatgggtea attcagegaa 1380
gteetettaa catetatate caccticatt asaggagace toaccatage taatettggg 1440
acateagagg gtegetteat geaggttgte gtitetegat caggaceate aaccceteat 1500
gtgaattitte teetpggacte cecateecagte tetoecagaag teatigiega geatacatta 1560
aaccaaaatg getacacact ggttateact gggaagaaga tcacgaagat cceattgaat 1620
ggcttggect geagacattt ccagtectge agteaatgoe tetotgecce accctttgtt 1680
caglglgeel gglgecdega cdaalglgly cpaleggagy aalgecigay cgggacatgy 1740
acteaacaga tetgtetgee tgeaatotac aaggtittice canatagtge accecttgaa 1800
ggagggacaa ggotgaceat atgtggetege gactttegat ttoggaggaa taatasattt 1860
gattlaaaga aaactagagt tctecttegra amatgagaget geacctigac titaagtegag 1920
agcacgatga atacattgaa atgeacagtt ggteetgeea tgaataagea tttcaatatg 1980

[0047]
teeataatts tilcaaatse coacegpaca acacantacs gtacatiote ctatetgeat 2040
cctgtaatas caagtatttc geoogaaatac ggtectatgg ctggtggeac ‘tttacttact 2100
ttaactggaa attacctasa cagtgggaat tctagacaca tttraattge tegasaasaca 2160
tgtactitaa aaagtglgtc aaacagtatt cttgaatglt atacececage ecasaceatt 2220
teaactgagt ttegctegttaa attgaaaatt gacitagees accgagagac aageatetie 2280
agttaccgtg aagatcecat tgtetatgaa atteatccas ceaaatcttt tattagtgegt 2340
ggegageacaa taacaggtgt tgggaasaaac ctgaattcag ttagtgtcce gagaatggte 2400
ataaatgtge atgasageagg aaggaacttt acagtggeat gteaacateg ctetaattea 2460
gagataatet gttgtacede teotliceoty caagagetgs atetgeaact ceccetgaaa 2520
accaaagect tttteatgtt agatgggate ctttccasal actitgatet catttatgta 20680
cataatectg tgtttaagee tttigamaag ccagtgatga tctcaalggg caatgaaaat 2640

61
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gtactggaaa ttaagggasa tgatattgac cotgaageag ttaaaggtga agtgttasaa 2700
gtiggaaata agagctgtga gaatatacac ttacattetg aagccgtttt atgeacggte 2760
cecaatgace tgeteasatt gaacascgag cltaaatatag aglggaagea ageaatttet 2820
tecaacegtice ttggaaaagt aatagttcas ccagatcage atitcacagg attgattget 2880
ggtgttgtet caatateaac ageactgtta ttactactig ggtttticet giggctgaaa 2910
aagagaaage aaattaasaga tctgggeagt gaattagtte getacgatge asgagtacac 3000
actecteatt topatagget tglaagtpcr cgaagtgtaa gecraactas agaaatgelt 3060
traaatgadt ctgtagacta cogagetact ttlecagadg dtcagtitee taatteatet 3120
cagaacggtt catgeegaca agtgeagtat cctetgacag acatgtcecee catectaact 3180
agtggeeact ctgatatate cagtecatta ctgeaasats ctgtecacat tgacctecagt 3240
getetaaate cagagetggt ceaggrapgty cagratgtag tpattggegee cagtageetg 3300

[0048]
attgtgecatt teaatgaagt cataggaaga gggeatitiyg gttgtgrata teatgggact 3360
ttgttggaca atgatggcaa gasaattcac tgtgetgtga aatectigaa cagaabcact: 3420
gacatageag aagtiteeca atitctgace gagggaatea Leatgaaags tillagteat 3480
cecaatgtee tetegetect gpgaatetge ctgegaagty dagggtetee getgptegte 3540
ctaccataca tgaaacatge agatcttega aatttcatte gasatgagac trataatcca 3600
actgtaaaag atcttattgg cttrgetett caagtageca aaggeatgaa atatettgea 3660
agcaaaaagt ttgtceacag agactigget geaagamact gltatgetgga tgaaaaattc 3720
acagtcaagg ttgetgattt tggtettgee agagacatgt atgataaaga atactatagt 3780
glacacaaca aaacaggtge adagetgeca gtgaagtega tggetligga aagtetgeaa 3840
actcaaaagt ttaccaccaa gtcagatghg tegteottts gegtgetect ctgggagetg 3900
atgacaagag gagceccace ttatcetgae gtaaacacet ttgatavaac tgtttactty 3960

62
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[0049]

ftgcaaggga gaagactect

ctaaaatgct ggeaccctaa

atatcagega tettetetac

gtgaacgtaa aatgtgtege

gatgaggteg acacacgace

<210> 8

211> 4311
212> DNA
213>

<400> 8

atgegaatce

tggectaaty -

acagataaae

ctgtttacet

atgaatgtga

gteattetac

gaggaagace

tgttteceat

aacatcaaca

agegtcaaca

cagtcggagg

tgtgtggtega

ttetttgtag

teagtgagaa

BAaEl 22

taaagegttt
gatactacag
cteteataat
tggtgedgag
atatgaagta
atgagcatca
Ttcagaaggt
gteaggacty
tggetetagt
gagggacetg
tteactgeat
gegeeetgrg
geaatacrat

ggctaaagga

acaaccegas

ageogaaatg

ttteattgeg

teegtateet

agectegttc

¢DNA

cotegettge

acaacagaga

gaaggeecee

gagcaatigg

tragettece

cattttectt

tgectgagtac

cagcagecaaa

tgtegacace

ccagegacat

attetececa

agrcaaagte

aaattettcet

aacgaaagat

tactgeecag

cgeceateoct

gagcactatg

tetetgtigt

tgggagacat

attecagetce

aaactigtlg

getgtgetty

gagtgtaaag

aacticaccg

ggtgocacta

aagactggge

gecaatttat

tactatgatg

gtettteecee

cagatagaag

ctitcatetyg

tattteecag

ggttttatgt
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accecttata

tttetgaact

tcecatgtgaa

cateagaagh

catag

tetgtgltte
aagagatlieg
cacctggeat
aggecactage
cggaaacace
actacattta

ctgtectoga

caggaggtgt

atcaacteat

acaatcatac

agcocageoa

taaaggaceg

atecatecatt

ttitgacgega

teaagtaatg

ggtgtecegg

cgetacttat

taacgetgat

cegectggat

ctggteetat

cetegtgete

aaagtecegag

catccagaat

tgttttaaat

acaccceagat

ttggaaagat

tagctgtgge

tgetgacata

gtgtcetgac

gtteatcade

geattcgata

ceagtoetac

4080

4140

4200

4245

60

120

180

240

300

&
[oy]
<@

420

430

540

600

660

720

780

340
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attgatgttt tacctgagtt cagagattel taccecatta agtatgteca tgeetiigaa 900
ageadcaatt ttatttactt ctigacggie caasaggghaa ctetagatge troagactttt 960
cacacaagaa taatcagett c¢tettccata aactetegat tgeatteécta catgganatg 1020
cetetggagt gtattoteac agdanagaga asaaagagal ccacaanagaa ggaagtgttt 1080
aalataclic aggetgegta lglecageaag cobggggece ageltgetag acanalagga 1140
gecageetga atgatgacat tetttteggg gteticgeac aasageaagee agattetgee 1200
gaaccantgy atcgatetge catotgtoea tloectaten satateteas ceacttette 1260
aacaagatcg tcaacaaana caatgtgaga tgtctocage atttttacgg acccaateat 1320
gagcactget ttaataggac acttetgaga aattcateag getgigaage gegecgtgat 1380
gaatatcgaa cagagtttac cacagettlig cagegegtte acttatteat gggtcaatte 1446
agepgaagtes tottaacate tatatocasy theattaady sagacotoas catagotaat 1500

[0050]
cttgggacat cagagggtcg cticatgeag ghitgtggtit ctcgatcagg accatraace 1560
ceteatgtga atttreteet ggactcecat ceagtgtete cagaagtgat tgtggageat 1620
acattaaace aaaatggeta cacactggtt atcactggga agaagatcac gaagatccca 1680
ttgaatgeet tgggeteeag acattteeag teetgeagte aatgeotete tgececacee 1740
Liigtteagt glggelggly ceacgacaann tglglgegal cggaggaalg colgageggy 1800
acatggactc aacagatctg totgectgea atotacaage titteccaaa tagtgeacce 1860
ctigaaggag ggacaagget gaccatatgl ggetgggact ttgpatiteg gagpgaataat 1920
aaatttgatt tasagaaaac tagagttcete cttggaaate agagotgeac cttgacttta 1980
agtgagagea cgatgaatac attgaaatge acagtiggte ctgecatgan taageattte 2040
aatatgtcca taattatttc asatggecac gggaceacac aatacagtac attcteetat 2100
gtggatcetyg taataacaag tatttegoeg aaatacggte ctatggetgg tggeacttta 2160
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ctractitaa ctgganatta cctmaacagt gegaaticta gacacatite aattgetzga 2220
aaaacatgta ctttanaaag tgtgteaaac agtattotiy aatgitatac ceeageccaa 2280
decatttean clgagtitoe totiaaatis anaatteact tagccadcey apgagacaage 2340
atcttcagtt accgtgaaga teceatigte tatgaadtte atccaaccaa atcttttatt 2400
aglEglegga guacnalaae agglgllgpe aagancelga alicaglitag tglocegaga 2460
atggtcataa atgtgeatga agcaggaagg aactttacag tggcatgteca acategetet 25620
aatttagaga taatcetgite taccacteet teoetgeaar agetgaatet graactceec 25680
ctganaacca aageetittt catgttagat gggatccttt ceaaatactt tgatcteatt 2640
tatgtacata atcctgtgtt taagecttit gaaaagecag tgatgatcete aatgggeaat 2700
gaaaatgtac tggaaattaa gggaaatgat attgaccety aagecagtiaa aggtgaagty 2760
ttasaagite gaaataagag ctitgagaat atacactiac atictgaage cettttatge 2820

[0051]
acggtcoeca atgacctget gasattgaac agegagotaa atatagaglg gaageaagea 2880
atttcttcaa ccgteettgg aaamagtaata gttcaaccag atcagaattt cacaggattg 2940
attgetgetg tteteteaat atcaacagea ctgttattac tacttggett tttectetge 3000
ctganadaga gaaagcaaat taasgatcle ggeagtgaat tagitegeta cgatgeaaga 3060
glacacacle clealltlgea taggellgla aglgeccgon, glgtasgecs aaclacagaa 3120
atggtttcaa atgaatctigt agactaccga getacttttc cagaagatca gtttcctaat 3180
teatctcaga acggttcatg cegacaagty caglateete tgacagacat gtececcate 3240
ctaactagte geggactetga tatatecagt ceattactge amaatactet ccacattgac 3300
cteagtgete taaatceaga gotggtecag geagtacage atgtagtgat tgggeccagt 5360
agectgattg tgeatttcaa tgaagtcata geeagagege atttiggtty tgtatatcat 3420
gegactttgt tggacaatga tggcaagaaa attcactgleg ctgtgaaatec cttgaacaga 3480
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atcactgaca taggagaagt ttcccaattt ctgaccgagg gaatcatcat gaaagatttt — 3540
agteatecca atgtectcete goteetyggega atetgoctee gaagtgasgg gtetoogetg 3600
gtgetecetac catacalgaa acatpgaegatl cticpaaatt tcattcgaaa tgagactcat 3660
aatccaacty taaaagatct tattggettt ggtetteaag tagecasagg catgaaatat 3720
ctigeaagea aamagittet ccacagagae ttggetgcaa gasactgiat gefggatgaa 3780
aaattcacag tcaaggitge tgattttggt etigecagag acatgtatga taaagaatac 3840
tatagtgtac acaacasaac aggtgranag ctgccagtea agteggategge ttteggaaagt 3900
ctgcanactc anaagtttac caccaagtca gatgtgtget cetttggegt gotectetgg 3960
gagctgatga caagaggage cccaccttat cctgacgtaa acaccittga tataactgtt 4020
tactteltee aagggagaag acteccetacaa cecgaatact geccagacee cttatatgaa. 4080

[0052] ptaatgctaa aatgetggea coctaaager gaaatgepee catcetttte tgaactgetg 4140
teceggatat cagegatett ctotacttte attggegage actatgteca tgtgaacget 4200
acttatgtga acgtaaaatg tgtcgetecg tatccticte tgttgtcate agaagataae 4260
getgatgatg aggtggacac acgaccagee tecttetgge agacatcata g 4311
210> 9
<211> 4491
<212> DNA
213> RbEEH ZM3-2 cDNA
400> 9
atgegaatce tasagogttt cetegettge atteagetec tetgtgttte cegeetggat 60
tggectaatg gatactacag acaacagaga asactightig aagagattge ctggtectat 120
acaggagcac tgaatcaaana aaattgggga aagaaatate caacatgtaa tagcccaaaa 130
caatcteeta tecaatattga tgaagatclt acacaagtaa atgtgaatct taagaaactt 240
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asatttcagg gttgegataa aacatcattyg gaaaacacal tcattcataa cactgggasa 300
acagataaac ctetcataat gaaggeccoe getgtgetig cacctggeat ceteglgete 360
ctegtitacet tgglgcagag gagecaatggy gaglglaaag Aggcactage aaagtccgag 420
atgaatgtga atatgaagta teagetteee aactteaceg cggaaacace catccagaat 480
gtecattctac atgagecatea cattttcett ggtgecacta actacattta tgttttaaat 540
gaggaagace ttcagaaggt tgetgagtac aagactggec ctgtgetgga acacccagat 600
tgttteeceat gteaggaety cageageaan gecaatttat vaggageptet ttggaaagat 660
aacatcaaca tggetetagt tgtcgacace tactategatyg ateaactcat tagetgtgge 720
agcgtcaaca gagggacctg ccagegacal ghetttecce acaateatac tgetgacata 780
cagteggage tteactgeat attelcceca cagatagaag agecrageca glegtectgae 840
tgtetegten gegeecctgge agecaaagte ctiteatety taasggacey gtteatease 900

[0053]
ttetttpgtag geaataceat agattettet tattteccay atcatceatt goattegdta 960
tcagtgagaa ggctaaagga aacgaaagat ggttttatgt ttttgacgga ccagtecctac 1020
attgatgttt tacctgagtt cagagattct taccccatta agtatgtcca tgectttgaan 1080
agcaacaatt ttatttactt cttgacggte caaagggaaa ctetagatge teagactttt 1140
cacacaagaa taatcagett ctettecata aactictggat tgcattecta catggaaatg 1200
cetetggagt gtattcteac agaaaagaga aasaaagagal ccacaaagaa ggaagtgttt 1260
aatatacttc aggetgegta tgtcageaag cctggggece agettgetag acaaatagga 1320
gecagectga atgatgacat tettttegge gtgttegeac aaageaagee agattetgee 1380
ghaccaategg atcgatotge catgtgtgea ttogetatea aatdtgtead cgacttotte 1440
aacaagalcg toaacasasa caatgtgaga tgtetcecage atttlitacgg acccaateat — 1500
gagcactget ttaataggae actictgaga aaticatcag getgtgaage gegecgtgat 1560
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gaatatcgaa cagagtttac cacagettity cagegegttyg acttaticat gggtcaatic 1620
agegaagtee tettaacate tatatecace tteattaaag gagaccteac catagectaat 1680
cttgggacat cagagggteg ctteatgeag gtigtgettt ctegateagy accatcaace 1740
ccteategtga attttetect ggacteceat coagtgtele cagaagigat tgtgeageat 1800
acattaaacc aaaatggeta cacactggtt atecactggga agaagatcac gaagatceca 1860
ttgaatgect tggectgeag acatttceag tcctgeagte aatgeetete tgecccacce 1920
ttrgtteagt gtegetggte ceacgacaaa tgtgteegal cggagepaaty colegagegeg 1980
avatggactc aacagatetyg tetgeoetgea atctacaagg tttteccaaa tagtgeacee 2040
ctigaaggag ggacaagget gaccatatgh gegcigegact ttggatttcg gaggaataat 2100
asmatttgatt tasagamaac tagagttcte cttggamatg agagetgeac ctigacttta 2160
agtgagagea egatgantac attgaaates acagttogte ¢tgeeatgaa taageattte 2220

[0054]
aatatgtecd taattattte asdategceac ggoacadcac aatacagtac attetectat 2280
gtggateocty taataacaag tatttegecg aaatacgetc ctatggctge tggeacttta 2340
cltactitlaa ctggaaslta celagacagt gggaslticla gacacatllc aallggtgga 2400
aaaacatgta ctttaaaaag tgteteaaac agtattettyg datgttatac cecageecaa 2460
accatticaa ctgagtttge tgtraasatly aaaattgact tagecaaceg dgagacaage 2520
atcttcagtt accgtgaaga tcccattgto tatgaaatte atccaaccaa atcttttatt 2680
agtggtggea geacaataac aggtgitgey aasanacctga attcagttag tgtcecgaga 2640
atggteataa atgtgeatga agraggaagg aactitacag tggeatgtea acategetet 2700
aattcagaga taatctgtty taccacteet tecctgeade agetgaatct geaactceee 2760
ctgamaacta aagecltitt catgtlagat gggatectit ccaaatactt tgatcteatt 2820
tatgtacata atcctgtgtt taagcetttt gaaaagecag tgatgatcte aatgggeaat 2880
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gaaaatgtac tggaaattaa gggasatgat attgaccetg aagcagttaa aggtgaagty 2940
ttaanagtty gaaataagag ctgtgagaat atacacttac attctgaage cgttttatge 3000
acggteoeca atgaceteget gaaattgaac agegagctaa atatagagty gaageaagea 3060
atttettean cogtoctige aandgtaata gticaaccag ateagaatil cacaggatig 3120
attgetggtey ttgteteaat atcaacagea ctgttattac tacttggett titectgtag 3180
ctgaaaaaga gaaagcaaat taaagatctg ggcagtgaat tagttcgota cgatgeaaga 3240
gtacacacte cteatttgga taggetteta agtgetcgaa gtgtaagece aactacagaa 3300
atgetitcaa atgaatctgt agactacega getactitic vcagaagatea gtttoctaat 3360
teatetcaga acggtteatg cogacaagty cagiatecte ‘tgacagacat gtcecccate 3420
ctaactagteg gggactctga tatatccagt ccattactge aaaatactgt ccacattgac 3480
cteagtgete taadtecaga getggteeag peagtgeage atgtagigat tgggeeccagt 3540

[0055]
agectgattg tgcatticaa tgaagtcata ggaagagpge atitigetty tgtatatcat 3600
gggactttgt tggacaatga tggeaagaaa attcactglyg ctgtgaaatc cttgaacaga 3660
alcacigaca laggagaagl Ulceccaabll clgacegagyg gaatcateal gaaagattit 3720
agteateeca atgtectete gotectgega atetgootge gaagtpaagyg gtetecegety 3780
gtgetoctac catacatgaa acatggagat cttogaantt teattegaaa tgagacteat. 3840
aatceaacts taaaagatet tattggcttt ggteticaag tageccaaagg catgaaatat 3900
cttgeaagea aaaagtitgl ecacagagae ttggelgean ganactglal getggatgaa 3960
aaattcacag teaaggttge tgattttegt ettgecagag acatgtatga taaagaatac 4020
tatagtgtac acaacapant aggigcaaag ctgecaglga agtggatgge tttggaaagt 4080
ctgcanmacte aaaagtitac caccaagtca gatgtgtest cottiggegt getectetgg 4140
gagctgatga caagaggagce cceacettat cctgacgtaa acacctitga. tataactgtt 4200
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[0056]

tacttgttege .
glaatgetaa
teceggatat
acttatgtga .
getgatgatg
210> 10

211> 5115
£212> DNA
213>

<400> 10

atgegaatce

tggectaaty -

acaggageae

caatctecta

aaatttcagg

acagtggaaa

tttaaageaa

gagcatagtt

gaccgatttt

attttgtttyg

gaaagtgtta

ctgecaaact

acagacacag

getgtttttt

AAgESARAAE
aatgetggea
cagcgatett
acglaagatyg

aggtggacac

BuaEl M8-2

taaagegttt
gatactacag
tgaatcaaaa
tcaatattga
gttgggataa
ttaatcteac
geaagataac
tagaaggaca
caagttttga
aggtligggac
gtegtittgg
caactgacaa
ttgactggat

gtgaagttet

actcetacaa

cecclaaagee

ctetacttte

tgtegeteeg

acgaccages

¢DNA

cotegettge

acaacagaga

aaatigggea

tgaagatett

aacateattg

taatgactac

ttiteacteg

aaaattteea

graageagte

agaagaaaat

gaageapget

gtattacatt

tgtttttaaa

tacaatgecaa

coegaatact

gaaatgegee

attggggage

tateettote

teettetggg

attecagetce

aaactigtlg

aGagaaatate

acacaagtaa

gaaaacacat

cgtgteageg

ggadaatgea

cttgagatge

aaaggaadag

ttggatttea

getttagate

tacaatgget.

gatacagtta

caatctggtt
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geceagaces

catgetttte

actatgteea

tgtteteate

agacatcata

tetgtgtttg

aagagatlieg

caacatptaa

atgtgaatet

tcatteataa

gaggagttte

atatgteate

asatctactg

ggaagttaag

aagegattat

catteatact

cdttgacdte

geatetetga

atgteatget

¢ttatatgaa

tgaactgete

totgaacget

agaagataac

cegectggat

ctggteetat

tageccaaaa

taagaaactt

cactgggaaa

agaaatggtg

tgatggatea

ctitgatgeg

agetttatee

tgatggagte

gtigaacett

tectocetge

aagecagttg

patggactac

4260

4320

4380

4440

4491

60

120

180

240

300

&
[oy
[ace

420

430

540

600

660

720

780

340
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ttacaaaaca attticgaga grcaacagtac aagtlicteta gacaggtgtt ttecteatac 900
actgganage aagagattca tgaageagat aaacetctoa taatgaagge coeegetetg 960
cttgecacety geatectegt gotectattt accttgatee agaggageaa tgggeagtet 1020
aaagaggeac tagcaaagtc cgagatgaat gtgaatatga agtatcaget teecaactte 1080
accgegradd caccealeea gaalgleall clavalgage atcacaltlt celligglgee 1140
actaactaca tttatgtitt aaatgaggaa gaccttcaga aggttgetga gtacaagact 1200
gegectetge tggaacacne dgattgttte contetedgy deteeageay caadgecaat 1260
ttatcaggag gtgtitggaa agataacatc aacatggete tagtigtega cacctactat 1320
gatgateaac teattagetg tggeagegle aacagaggra cetgecageg acatgtetit 1380
ccecacaate atactgetga catacagtcg gaggtteact geatattete cccacagata 1440
gaggageeca geeagtetee tgactgtoty gteagegeee tggeagceeaa agtecttteca 1500

[0057]
tctgtaaagg accggttcat caacttetlit glaggcaata ccataaattc ttcttattte 1560
ccagatcate cattgeatte gatatcagteg agaaggotaa aggaaacgaa agatggtttt 1620
atgtttttea cggacecagte ctacattgat gttttaceteg agttcagaga ttettaccce 1680
attaagtatg tecatgeett tgamageaac aattttatit acttettgac gegtecanage 1740
gaane totag atgetcagae tltleacaca agaataaton gettetglte cataaactet 1800
ggattgeatt cetacatgga aatgectotg gagtgtatic teacagaans gaganaaaag 1860
agatccacas agaaggaagt gtttaatata ettcaggete egtatgteag caagectggg 1920
geccagetty ctagdcanat aggagecage ctgdatgaty acattetttt cgegetegtte 1980
gcacaaagea agecagattc tgccgaacca. atggatcgat ctgecatgtlyg tgeatteeet 2040
atcasatatg tcaacgactt cttcaacaag atcgtcaaca aaaacaatgt gagatgtctc 2100
cageattttit acggacccaa tratgageac tgeotttaata ggacacttet gaghaattca 2160
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tcaggetgtg aagegegecg tgatgaatat cgaacagagt ttaccacage tttgeagege 2220
gttgacttat teatggetea atfcagegaa gtectottaa catetatate cacetteatt 2280
anaggagace teaccatage taatettgpy dcateagagg gtogetteat geagettpty 2340
gtttctegat caggaceabe aacceeteat gtgaatttte tectggacte ceatecagty 2400
telecagaag trgalliglgga gealavatla sacvasaaly getacacact ggtlaleact 2460
gggaagaaga tcacgaagat cccattgaat ggetiggget geagacattt ccagteetge 2520
agteaatgee totetgecne doeotttott casteteoet petoeonees caaatgtote 2580
cgateggagyg aatgectgag cgggacatge actceaacaga. tetgtetgee tgcaatetac 2640
aaggttttce casatagtge acceecttgaa ggagggacaa ggetgaccat atgtggetgg 2700
gactttggat ttcggaggaa taataaatit gatitaaaga aasactagagt tetecttgga 2760
aatgagaget geaccttgac tltaagtgag agcacgatga atacattgaa atgeacagtt 2820

[0058]
ggtoctgeea tgaataagea ttilcaatatg tecataattia tttcaaatgg ccacgggaca 2880
acacaataca gtacattcte ctatgtggat cetgtaataa caagtattte gecgaaatac 2940
ggtectatgg cteggtepgeac tttacttact ttaactggaa attacctaaa cagtgggaat 3000
tetagacaca ttteaatteg tegasaaaca tgtactttaa aaagtptegte aaacagtatt 3060
cllgaalgll alaceccage cedasccall Leanglgagl tigelgtlog aligaanatt 3120
gacttageca accgagagac aageatette agttaccgty aagatcccat tgtetatgaa 3180
attecatcecaa ccaaatettt tattagtegt geeageacaa taacaggtgt tgggaaaaac 3240
ctgaatteag ttagrgteee gagaatggte ataaatgtge atgaageage aaggaacttt 3300
acagtggeat gtecaacateg cteotaattea. gagataatet gtigtaccac tecttecctg 3360
caacagetga atctgeaact coogotgaaa accaaagoel ttttcatgtt agatgggate 3420
ctttecanat acttigatet catttatgta cataatoctg tgtttaagee tittgaaaag 3480
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ccagtgatga tctcaatgegg caatgasaat gtacliggaaa ttaagggaaa tgatattgac 3540
cetgnageag ttaaagptea agtettasan gtigegaanta agagetgtea gaatatacac 3600
Ttacattete asgecetitlt atpeacueto cecantoace tovlpaaatt gaacacegag 3660
ctaaatatag agtggaagea agcaatttct teaaccgtec tigganaagt aatagttcaa 3720
ceagatoaga atllcacage allgatiget gglgliglel caataleaae ageaclgtta 3780
ttactacttyg ggtttttect gtggetgana aagagasage aaattanaga tetgggeagt 3840
gaattagtte getacgatge aagagtacac actecteatt tggatagget tgtaagtgec 3900
cgaagtgtaa geccaactac agasatgglt teaaatgadt ctglagacta cegagetact 3960
tttccagaag atcagtttee taattcatet cagaacggtt catgcecgaca agtgcagtat 4020
cctetgacag acatgteece catectaact agtggggact ctgatatate cagtccatta 4080
ctgeaaaata ctgtecacat tgacetcagt getetaaate cagagotget ceaggeagty 4140

[0059]
cageatgtag tgatiggeee cagtageetg attetgeatt traatgaagt cataggaaga 4200
gggeatttty gttgtgtata teatgggact ttgttggaca atgatgeraa. gaaaattecac 4260
tgtgetgtga aatecttgaa cagaatcact gacataggag asagtttcceca atttetgace 4320
gaggraatea tcatgaaapga ttitagteat cccaatgtee totogeteot gegaatetge 4380
clgegaagly saggglelee getgplyggle clactalaga Lgdaavalge agatelicga 4440
aatttcattc gaaatgagac tcataatcca actgtasaag atcttattgg ctttggtctt 4800
caagtageca aaggeatgaa atatettgea ageaaasagt ttgtecacag agacttgget 4560
geaagasact gtatgetgga teaasaattc acagteaage ttgetgattt tegtettgee 4620
agagacatgt atgataasags atactatagl gtacacsaca aadcaggtec aaagetgeca 4680
gtgaagtegga tggctttgea aasglctgoaa actcasaagl ttaccaccaa gteagatgle 4740
tggtecttty gegtgetont ctgepagoty atgacaagag gagecccace tlatcetgae 4800
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gtaaacacct ttgatataac tgttlacttg ttgcaaggga gaagactcct acaacccegaa 4860
tactgececag accccttata tgaagtaatg ctaaaatget ggeaccctaa agecgaaatg 4920
cgeecatect tttetgaact ggtgtecegy atateagega tettetetac ttteattgeg 4980
gagcactatg tccatgtgaa cgetacttat gtgaacgtan aatgtgtege teegtatect 5040
tetetgttgt catcagaaga taacgetgat gatgaggtgg acacacgace agectcette 5100
tgggagacat catag 5115
210> 11

[0060] 211> 2b
<212> DNA
213 ATHFH
400> 11
atgegaatce taaagegttt coteg 25
210> 12
211> 25
<212> DNA
213> NTH
<400> 12
ctatgatgte teccagaagg agget 25
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