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T ia7r4EERK MAPKIE B& NI R RERY 73 A FILH & 1))

[0001]  AHOCHRITEMZ X 51 H

[0002]  ACHREER20164F5 H20 H R AZ ) £ B LRI iG55 15/161, 13T &, Ja &
FE20144E12 H19 H AL I PCTE s B i 5 PCT/US2014 /071 7491 55 43 4k 4 H i , FHLrp PCTIE
Br ERE 5 PCT/US2014 /0717495 20134F 12 H20 H 4242 1 35 [E & R 1 15 17 41 *561/919, 551
IR, BT A I e R i DL 5| 7 304 SO NAS S, TR AR A SCH 52 BERUR I HBAE

BAR

[0003] 7 B JE AR AL F VA7 Bt 52 3R 3 Hh ik 1R 4 FH 00 57 2504 & P At 77
B Pl RE X AEERK MAPKGIE 12 470 il 3510977 v 2 e v 1 Bpo 14 1T o

[0004] @i 5| HIFANFFIER

[0005] 7% H i 60 5 X R S R AN/ 8L IR 17 91 1) 525 , TR R R R A/ A% TR T B4 22016

5 520 H G %2 (1 SO K/ 935 KB 37 5132 SCAR U4 “0398850pct . txt” B 45 AR 3L [F] B 2

L MARITC.F.R.81.52 (e) (5) , il P A1 ZRAE SLid it 5| FHREAR I AN A S o

BEEEA

[0006] & ) i 7 24 5 0TS R 1 RS (MAPK) {5515 5 1845 19 20 40 1 25 ) 40 1) R0 8 22 Floegs
i H R I PR DA, i ) 2 B L6 7E BRAF 25 1 B HH LA A8 IR i  RAF FIMEK 11 1) 551) 33
e LA FH T 060 3 B 1 BRAF 58 A% 7R 2 62, R0 A (1) B — 4k 1) o BRMUESC A 45 3 , BRAF RIMEK 171 1
A3 P AE At S RE H o AN BT SR AR 5 1 26 BRAF 28 25 (A B IR Ji A0 i 8 o B A7 R A5 1T S 3
R, FEBRAF 5 AR A4 4 iy B e AN L B B s 1

[0007] 5 At 8 ) 73— A, X RAFRIMEKH) 1) 701) 6 5 9 I 285 A 3 ARLSF- 52 B A FH 25 W0 ) e
PiE AR () P LR35 A% 5 5 M S o 510 4, ) 48 S /s e 1AL B AR, (0, FE IS PT3K 4 ff 2E K
& 5% 2B M PTENAHARAZ {K, , v LA AE FHRAFFD 61177 4E 2/ E J& (vemurafenib) ¥647 1)
BRAFZ AR 7 B (8 2297 vh ) U 97 2850 2 A/ SR o) R T 1) 34 e o [RD A, PEMEK S [R] 1 226 R e o 1)
B 12 54D Y I AE BRAF JMEK B AH & 25 WA )7 Fiﬁ%ﬁ’]ﬂqﬂf 3k [ RAS FIRAF JE Rl 47 4 1
BYH AR A T ARSI R B, B0 2 80 ME I8 288 17 25076 97 B IR $E e i), 2 e ARk
REZiE

[0008] & T IR N2, 7 B 00 m) 2477, FOK B AR Bb D ) BUm @ A2 1) 2 79 5, 9 HE
T T I 2 R 22 IR 4 1) 3 N R ) B IR B R ) S AR A2 A R A 8 AR HE B TR
JE X FHAR R 5K .

[0009] % HAMEIA

[0010] AU B — A9t 77 5642 FH 1897 B 8 2 s i A R 53, Frid e e
XTAEERK MAPK I 42 410 i) 551057 ¥ 72 M v B BB M ) o BTk J7 v A 4 1) 52 1 it A 2=
BVD- 523&E%$LT¢§;¢E@¢“

[0011] A WA 28 — AN St 5 5802 ¥R 97 B0 A2 3 v E I A8 TR 7 9% BT ik 7 924
j:ﬁ:
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[0012]  (a) % 5 HAAG 0T BRAFH ) 557 v \MEKH 861 35197 2= B BRAF FIMEK 30 1) 70 7 955 A8 45 X
YR ECHTPE R ) FR 5 R

[0013]  (b) 45 & A BT IR ME V6 (1) Bt M s i 19 52 3 3 it FH A R0 I ERK I 1) 71 , FL A BVD-
5238 H 2% F sz 2k

[0014] AU B Iy — N SEH 7 R A2 VR T B 32 i o hE /R F B0 07325, BT 3 Jae e 6
BRAF #1175 92 MEK S0 1) 77177 325 15 79 = 0 2 A VA 1) BT M 1) o BT 7 ¥2 B 4 1) A2 48 3 i P
AR IBVD-5238 H 24 % F 22 .

[0015] AU BRI 59— S it 5 8 02 %5 5 4 52 2 T8 P ERKH 1) 77 100 977 92 140 S A o RE I 52
B BT BTl 7 V2

[0016]  (a) ANSZAX3E SRAFLEHHE s AT

[0017]  (b) F I A i DA B 8 S22 15 A DL N — Pl 2 s ic 4 :

[0018] (i) RAF[R]Fh7Y 2 A fr) & 4t ,

[0019]  (ii) BZAAME 2 BRI (RTK) BUNRASTE ‘5% 2 i,

[0020]  (iii) f 2290 R EB0E & H S MAPK) (5 51% S H3E0E

[0021]  (iv) MEKISE RAE I TEAE

[0022]  (v) ZRAF{ABRAFH) 14,

[0023]  (vi) STAT3f) Fif,

[0024]  (vii) MEKH AR 10 48 Hb 0 58 A5 , L 432 BEL WK 4100 1) 551 S5 MEK ) 45 4 B0 5 35020 R ZRIMEK
TEE,

[0025]  Jrp—FfEk £ Bl BT iR b 540 0 A7 16 IE S A2 38 35 () Jeg iE X6 BRAR A1/ BRMEK 0 751977
Vg MEIE I BT YRR , I HL A28 5 52 2 T8 FHERK #6177 8997 7% , Bk ERK 4 1) 741 /& BVD—
5238 H 252 F T EsZ 2k

[0026] A BRI i — AN St 7 242 F T 697 Bk st 52 i o hE i A I 25 &4
FIT i Jad R XS {EERK. MAPKI A2 72 2 MEVE B BPLVE I o BT IR 2 & A0 5 242 bl #5244
BRI ARG SR I BVD-523 88 H 25 % 42 k.

[0027] A BRI i — AN St 5 Z8 2 FH T ¥6 97 Bk 3t 52 i3 A e he i 4 F BRI, Brids
FEIEXTEERK MAPKI& 2T 1 A2 ME VA 1 BP9 o Bk 7] 8 73 AR 4 AR R W AT AT 25040,
E, 5 HAE U — k.

[0028] AR BH (1) 55— AN S it 77 58 2 FH T 400 1) 4411 A A RSK P B B2 A (1) 7 325, B i g 41
XTAEERK MAPK:: 42 $00 1) 751 2 S 76 1 B AT 14 110 o BT 3R T v G0 466 i 41 i 5 B R = ¥ BVD-523
s H 22 ATz i S fd— B TR] , 1% — BRI 1) 2 DA 41 B O RSK R (L. 15 21 4161
[0029] AU BHI S5 — NSt 5 R VR TT A AN vl YIRR B # 1 BRAF6 00 58 4% BH 14 22 2298
()52 3R 1 7V, L5 1) 528 3 it FH600mg BIDIKIBVD-5238% Hi242% [ B2 &5,

[0030] AU BHI S — NSt 5 202 TR T A AN o] IR BU4% 7 P BRAF600 58 4% FH 4 22
FIRMZ A E A G, ZH A VA5 600mg [ BVD-523 8 H 25 2% bl 257 1) 3 AT e Hh 24
5 T EERZ R A B

[0031] &1 ik

[0032] ARk G SCHF RS 2D — R A K B A R B AR L R e R S A
TEI B AR LTS SR AN S AT b B3R F S th B R R At
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[0033]  IA-BEICE R T 81 AN BN BB R (AST50H) A 77538 AT 72 1
BEFE A FhALFE (125 B JE (trametinib) QHIMEKHIHIF) ,i5$idFJE (dabrafenib) (BRAFH
#1I571) F1BVD-523 (ERK1/ 24155 ) WbRic Frar o

[0034]  [E|2A-[EI2HE 7R 1 HYGE I i v 1) 45 2R, FLAB BEAE 55 14N F 0T 3 33 1 k750 i) s P A
b o S FPAL TR (#1258 2 ik di Ak J8 \BVD-523 AR A2 %) 78 &I B TH 38 A b ic B » B A DN e
R T TR R I BRI AT R AR ) S R SR AL 4B 5, ik d A JBT R FE MR R B AT
A AIFURE 2 F e 7R A A P AR JE AL B 20 o 515 A 2 48 A< 48 245 W) M HE 11 55 200 o
I 2A B 2CHNPE 2G5 T BEEAT 15— 4k, 1T 112D [ 2F F P 2H 5 7 J5 4 £ i

[0035]  PE|3A-PE3DEIR T 282/ HTEA3T S MY A 77 &t St 78 i 0 i o - i A B (36 %
Jé Jis$iE J8 FIBVD-523) WIkRiC Fiw o

[0036]  E4A-FEIAHE 7R T HYGE I v 1) 45 2R, FLOB BRAE B 20 F XT3 3 1 k750 1) e P A
b o S FPAL TR (#1252 ik di Al J8 \BVD-523 AR A2 %) 78 &I B TH 358 Ao b ic B o B A NI e
R T TR R I BRI AT AR B S R SRR 4B 5, ik d AR JBT R FE MR R B AT
o AIFURE & F i 7 A IA P AR JE AL BRI 20 o 515 A 2 48 A< 28 245 ) M HE 1 55 200
Kl 4A B ACHT B 4GXT T BEEAT 5 —4k , T B 4D B AF A B AH B 7 iR AR 2540

[0037] P& 5A-ISHAN B~ ok H B 4A- B AU 37 A FIBVD-523 41 i RIS o 55 Fh AL BE (Hh €&
JeIEF3EJE \BVD-523 FIEAZ ) Wikric BT 7w « B 5A I 5CATBGRT T B gk A7 15— 4k, 1M &
5D ] 5F A1 SH T 7~ SR AR B

[0038]  PE6A-PEI6DE IR T #E 53 A N 41 i 28 (AS7541 i) Hh 741 sk BEBIF 70 1) g . 5%
FhALEE (35 8 LA dE JE FIBVD-523) WikRid FTar o

[0039] &7 S o 7 FH T2k 1 5102 320 488 00 7 ¥ (1 DMS Ok R F L A K 1140 &4 M 17%) 39 3 ) e v
SERMETHE.,

[0040]  [E|8A-EI8DsE—ZHA K, Wm0 5534 H 3G TE M e V% o & Fhab 2 (M 26 8 Je Wik
$r AR J \BVD-523 FEE A2 ) 7E & ) T0 38 b 10 AT s o B A5 NP s LS8 S 1 791 3 BB F 70 7
AR IR S AR T A i o 451, b IR S 2 i MR 38 SR AT A1 2R 3 AN H I 4h e e U 1)
s HE R JE AL ER AL o SR AR R AR A AW A EE R N R 4T A .

[0041] P 9A-EI9DA 7 K H B 8A-EI 8D SE AR L ik hiz IF JE FIBVD-523 41 ffd Z= 444 .

[0042]  E10AZ B ~fd A lamar BluedlfuyE 77 By EEASTS AL H # S6 & B /8 HidF e
H B A %6 1 ) E R R o B 10BA2 S il 56 B JE /iahr AR Je 4 &k i Bl i ssid & 5 B
[ B 10CHTE 10DE 7 7 {8 A lamar Blue My /73 52 v AR X T4 FDMSOAL B i) %if R , 1
ke Fnh 38 Je B — i A BEAEASTS AL 193E 71 % o I 10E 7R 1 FHAlamar Blue4l
P ¥E 7700 5 v AR A FHDMSO4 22 1 56 L, sk iz JE JE A il 55 3% Je 2H A AR BEAEAS T 521 g Hh 11
1% .

[0043] P& 11AE B i FCel 1Ti ter—Glodl i 7 VA AEASTS A A H #h 35 % Je / ik ik
JEAH A B AN %6 () AR R B 1B B i 36 & 8 /i AR e 4 A Bl i ssid & 1 7
B LICHE 11D R T8 FHCe11Ti ter—GLoZH M 77 5 v AH % T4 FHDMSO &L 4 ()
xR, IA R AR JE il 26 B B B — i A AL B AEAS TS A M I vE 11 % T IE R N T H
CellTiter—GloR i F7ill 5E L AH N T4 FHDMSO4L B i ok 18, S5 AJF JE A h 25 8 Je 4l & 4b
HELEA3TSA L H (1) 1% .
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[0044] 127 ol FHAlamar Bluedf i 770 1A EA3TS 4 M BVD-523 /i i dE JE
YH A AR 96 B 7B R P . B 12B2 B RBVD-523/iA % 3k R 4H & it Blissid & #I &4
FE . B 12CATE 12D 7R 1 FHAlamar BlueZH i E 7700 % v AH X T4 FHDMSOAb 2 1) X Je , 18
$79E JE BVD-523 51— HI A BEAEASTSAH M th (K135 /) % o B 12E 7R 1 ff HAlamar Blue
JH3 7300 5 2 AH % A FHDMSO AL 8 (1) X6} 1, ik bz A Je FIBVD-5232H A Ab BEAE A3 7540 i - (1)
1% .

[0045] P& 13AR B/ {H HCel1Ti ter—Glodl M /1 2 1L AEA3T5 40 ffd HH BVD-523/ik Hi E
JELH 0] %6 I 77 B AR P o B 13BJ2 B /nBVD-523/iA 7 3 JE 4H-& I Bl i ssid B 7 B 4E
[ B 13CATE 13D 7R 18 FHCe11Ti ter—GloZH i /7 5E v2: A%t T FHDMSO4 3 1) 5ot HE
ISR JE FIBVD-523 H.— 1 | Ab FAEAS TS AN M (145 71 % - I 13EE IR T M FHCel1Ti ter-
GLoZH A 7% 770 52 2 AR5 A0 FHDMSOAL 2 1 5 1 , 15 7 Al JE AIBVD-5232H A Ab B AEA3 7541 Y
H 35 771% 6

[0046] & 14A% Eonff FAlamar BlueZl i ig 7700 2 v AEA3T 52 i Hh fh 36 & JE& /BVD-523
A H A %6 155 B AR R . B 14B2 Bon it 35 8 J8 /BVD-5234H & i Bl i ssid & 7 & 4
[ B 1ACHIE 1ADEn T M A lamar BluedH fg % 7 5 v A0 %5 T4 FHDMS O &b 3 ) %:f HE
BVD-523 Fl il 35 & J& . — A A AL BEAEA3 7540 L 11995 1 % - I 14E 7R 1 {4 FHAlamar Blue
ST B3 70 52 Y2 AR X A FIDMS O AL 2 ) %5} [, BVD-523 AT ] 35 %5 JE 4H & Ab FEAEAS 7540 ffa v
[ 1%

[0047] P 15AR B nfF FHCel1Ti ter—Glo4l % J1 & L AEAS TS 4T A Hh #h € B Je /BVD-
5232H A I M) 96 1) 71 B FE R o ¥ 15B /2 7 il 56 & Jé /BVD-5234H & i it Bl i s sidd & (1) 7 &
RERE . B 15CHTE 15D 7R 7 48 FCe 11T ter—GLoZH My /73 & v AH % T4 I DMS O &k 35 f %o
M8, BVD-523 A1l 35 5 JE 2 — i 7 Ab B AEAS 7540 Mo rf (1 % 7735 % . K 15E Bon 1 ff
CellTiter—GloZH My /7l & iE kX T4 FHDMSOAL B () %if HE , BVD-523 Al il 5 5 Je 4 & ab 38
TEA3TSAH L HH 3% 7%

[0048] & 16A-&]16DS2 on & Rk FE (BAnMit) BIBVD 523.ik+idEJE (Dab) Fifh 3£ % JE
(Tram) AbFEA/NES J5 , TEAST5AIE HMAPKAS 5 7% S fiWe s tern BN 28 73 M 19 — H M - B 3E 55
AU, 75 AR VKIE N3 40ug SR F o ARSI, W AR — UM A A i - BT 16AFH ] 16B 2.
a8 T U R S I 45 SR St IR 16C AT 16D R 7 — U 10 FF i i 45 JR . ZE IR 16A
K168, 5 HAMFRICY AL , pRSK1ZEATSZH i T A FIRE 59045 5 MR 7 3k E Cell
Signaling (H 35 11989) AN [H pRSK1-S380F T4 , {H A 45 HY AT A M () 15 5 (Bl A Br)
EE 16CHIE 16D, pCRAF-33845 Hi i /ME 5 &

[0049]  E17A-PE17D2 W fE A& APk FE (BAnMit) fIBVD-523 ik 4k Jé (Dab) Fih 35 &
JE (Tram) &bPFRA/NES 5 , 76 N\ 45 B 4l i & (HCT11640 ) HHMAPKAE 5 4% S Wes ternE[ 7k
ST — H R B EE A UL, 7 AN KB I #i40ng s B o AR SE I IR —
DI FE S R LTARIE 1 TBE R 7 — P AR 0 45 3 el , L 7TCRIE L 7D B oR 7 —
e B 25 B AR L TARTE 1 7B, ZEHCT 11640 it pRSK 1 /K AL HE 8 A, I HLAEEI 17CHn
17D, pCRAF-338{5 5 1R 55 .

[0050] P& 18A-&]18DJ2 o 7E F anbric i & Ak B2 (AnMit) fIBVD-523 (“BVD523”) i 56
B e (“tram”) F/80E R AEJE (“Dab”) AbHE24 /N J5 , TEA3T5 2 298 20 B Hh 4 e A AN
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55 1E F M WesternEN I B —H BB BRAE 53 A Ui , 75 WA UK IE Ingks0ug S H .
FEZ 2 W — AR o 18AFIEI 18B R T — 0 A S 45 5L L Kol 1] 18C
AP 18D s T — 2B 3 B Sl 1) 45 31 o 76 B 1 SARITEI 18BH , A B B Xt 3 T DI #1 /) PARP
(89kDa) ) R~ | 245

[0051] 195 7R 1 BVD-523 0] LYEAAR P ¥ 57 % S 1) 254 (1) 3RAS- 14 P i - I FHMAPKIZ 42 58
[F) 73296 9T 104 J5 3 e (1) BRAFVE0OE S8 25 9 A 70 B8 R AT AR 1) RST052C . B Ab B,
STO52CEK I tH %F50mg/kg BIDHTIAF A J& B3R PEAE it . [F] i, BVD-5234F 4 100mg / kg
BIDM H—i FIFESTOS2CH H 2K -

[0052] P& 2052 S~ AR SCAH I SRR B 3 7 R

[0053] |21 7R TR 22 43 24 oG 2 1 B (MAPK) i 2R = A

[0054]  [E[22A-FE]22E /R T H— i AU AE I e vE 0 45 R . 7R T FIBVD-523 (] 224) |
SCH772984 (I{22B) (i hidE e (B22C) , #h3£% Je (K122D) A2 EE (K 22E) b BE 1) 34 5E 25
R

[0055]  [&{23A-FE230 75 1 BVD-523 Fik i A JE I AL & B 45 R - B 23A R s 15 B AR , 3L
IR FERKOSE A 40 S 2L 45 ¥ 40 ] (%6) - PRI 23B- &I 23C i 1 23 A 414 1y B — ik A7 B i
B VE 45 1 23D E R T R 23AF A A I Loeweid &, FIE23E B8 T E23AFH 4 A1)
Blissid & . [KI23F Eon 1 FIEAFE , H B R AERKO MEK1 (Q56P/+) — 5 [ 1 4 ff v 4 &5 A 4001 1)
(%) - E123G-F 2307 T B 23F Hp 2 A 1) e — R B 5 I s vk i &5 R L I 23T o 1 I 23F
HH A Loeweld &, K23 T o~ T K 23F A & 1Bl issid & . B 23K TR 1 A 256 FE, H
7R TERKO MEK1 (Q56P/+) — e b 240 g v 4H & i 4] (%6) o 23L& 23ME 7 | ¥ 23Kh 4 &
[ B — R G T U VR &5 R R 23N R T I 23K H A ) Loewedd &, A& 23027 1 ]
23K ZH A IBl issit & .

[0056]  [&24A-&1240E 7~ T SCHT72984 ik HiE JE I 2H & 1 45 5 - K 24A B R T A= FE ,
H R IR AERKOSE A 40 o o 2H & R 301 (%) o B 24B- 8 24C i on 1 B 24 A 41 A ) B — 571 1
A e v ) 4 o B 24D B T B 24 4 & i Loeweld &, MEI24E 8 R T B 24AF 4H &1
Blissid & . [K24F Eon 1 FIEHFE , H B R AERKO MEK1 (Q56P/+) — 5 [ 1 4 ff v 4 &5 A 400 1
(%) - E24G-E 2408 7R T B 24F Hp 21 A ) e — R B 5 I s v I 5 R L I 24T R T I 24F
HH A Loeweld &, MEI24T B8 T B 24F & 1Blissid & . B 24K R 1 A 256 FE , H
7NFERKO MEK1 (Q56P/+) —va b 240 B H 2H & 1 4] (%6) « Bl 24L& 24aM 7~ | B 24K 4 A
[ B — 41 18 5 0 v 45 SR B 24N B R T B 24K R A ) Loewedd &, FE| 2402 7R T ]
24K H A Bl issid & o

[0057]  [E25A-FE2508 R T S8 R A fr 3R JE A A 1 45 3t B 25A R 1 I A RE
H R IR AERKOSE A 4 o o 20 & i 301 (%) o 258 25C o 1 B 25 AF 41 A f B — 771 1
BE I e v 1) 45 o 25D s 1 B 25AF 4 & Loeweld &, M 25E R 78 T EI25AF 2H & 1)
Blissid & . [KI25F Eon 1 FIEHFE , H B R AERKO MEK1 (Q56P/+) — 5 [ 1 4 ff v 24 &5 A 410 1)
(%) - EI125G-F 25H % 7 1 B 25F 21 A (1) e — i G 5 I s vk I &5 SR L I 25T iR 1 I 25F
2 A H Loeweld &, FMIE 25T 78 T EI25F 41 & HIB1 i ssid & . B 25K 87 T 7 & 56 ,
7R TERKO MEK1 (Q56P/+) — e b 240 g v 4H & i 4] (%6) o ¥l 25L-[&]25M2 7 | ¥ 25K h 4H &
[ B — R G T U VR &5 R JRI 25N R T I 25K AH A ) Loewedd &, A& 250 275 | ]
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25KF 2 5Bl issid & .

[0058]  [EI26AE T MR H A I Lowe AR I 26B R /R T MR AT 2H & B i ss AR . &
26CHL 7~ T MR 2 A i B R F V47

[0059]  PE27A-IKI271 58 T MEKSRAF PP AR MAPK FI R N T3 4215 5 4% S 1 A4k - K ) 3
[RIRKO# A FIMEK 1 (Q56P/+) 41 il AL & WAL BRA B 24 /NI, AR J5 FH 48 78 I Pk b 4T S0 & BN
7F o 154 AF J8 S BRAFHI #1171, 1t 55 5 J8 e MEKHI il 77 ¥ 27A K 7= TRKO MEK1 (Q56P/+) 4R g
BINEE 544 S . E27B-E27CE R T fERKOEA (27B) MIRKO MEK1 (Q56P/+) (27C) 41 A+ 1)
SEEG 1 (2 WS HiAG7) rh 47Ny Ab PR ) 45 2R . K1 27D~ 2TE R 7R [ ERKOE 4 (27D) FIRKO MEK1
(Q56P/+) (27E) A 52562 (Z WS HEFIT) Hh 4/ AL B 25 3 . B 2TF- R 27G iR T 7
RKOZE A (27F) FIRKO MEK1 (Q56P/+) (27G) 4HAEH ) SL 562 (S WS 7) Hh 4 /Ny Ab 3 1) 25
BB 27TH-E 271 7R TRKOSEA (27H) FIRKO MEK1 (Q56P/+) (271) 4 ) 45 5 s 4,

[0060]  [&|28A-[&]|28E {7~ T BVD-523 FISCHT7 72984 (1) 4H & ¥ 45 B . K 28A B 1 7 & 46 I
FLRIRTEA3TSAI M H 41 & 13 (%) - B 28B-1&28C 7R 1 B 28AHH 41 & 1) B — 3551 144 G DU
TEVEI S5 R K 28D B R T K 28AF 4 A i Loewe S & . K1 28E &~ 1 B 28AF 4 A Bl issid

=]

B

[0061] & 29A-&29F &7 1 #i RUERK L/ 241 FIBVD-523 (ulixertinib) [ & LA FRAE . B
29A%L 7R [ BVD-523LL A 18 I ATP 55 4+ 77 U I HH 41161 o T 3ok il A5 ATP 3R i 165 i i 441 1| ERK 2
[0 TCofRL A 28 14 388 75 23E B, 4nE 29BFT 7R « B 29C s 7R 1 771l & - i 28 il £k AR R M2 1
(plot) , E29DE IR T ICsoBf i 8] ) 22 I o B 29E B 7 T 5 [ 4 o) R B FH p38AHEL , BVD-523 5
ERK2F1 2 —ERK2 (pERK2) 1454 - I 29F 8.7 1 SERKAM 1) 71 SCHT 72984 FHRLL A B nfk g AHLL:
BVD-523 5ERK2f) 45 &

[0062]  [&[30A-I&I30DE 7 T BVD 5237E M4 111 4 A 14 5 39 o I R 2 B g 3 A R
B 735 1 o T 30A R 7R 1 BVD-5237F H A MAPKI& 12 548 I 4 g R B HE AR S v M, n7ERAS K
J i B2 FIRAF R A7 4E R AT T 58 o A 41, tn B 30B 71 , BVD—523 BH W7 i Jake 241 o, 25 76 400 it )
IGLIH . E30C 7 [ BVD-5237E % iz 72/ MM J5 175 3 A375  WM266 FILSA 1IN 4 i 2+ Bk K i
P I 2 P9 P2 ROV ¥ 4 04 386 B 30D S5 7% T MAPK3& 43 RI2% 7 T 2K 1 38 3o 7 BRAF Y900~
RAZPRASTSANPLH (1) 2 (4/NBT) FZEK (247/N8F) BVD-5234b B K 145

[0063]  P&31A-EI31CE R T A& BVD-523 14T IR i 14 - BVD-523 B — 7 VA AE (] 31A) A375
A1 (E]31B) Colo2054H il 5 7 h#% 1455 24 v 410 by A= 4 ("P<0. 0001 , 540t REAHEL
CPT-11XAE B 1A R M F 18R ZY) 45 :BID, & H I ; OMC, JR F JL 41 41 35, QD, £ K : Q4D,
AR —IREI31CEIR T 7ECol 0205 5 FMEEAE Y , B4 N AIERK 1/ 2/ i 4k, S5 BVD-523 9 FE AH
Ko

[0064]  [E32A%. R T ERKL/ 24157 45 ‘5 1% F4F H - 18 FHRPPA, 7 FHERK 1/ 2 41| 55/ BVD-
523 (BVD) .Vx11le (Vx) .GDC—-0994 (GDC) B{SCH722984 (SCH) 4b ¥ 5 , ZE 41 il & (A375.AN3Ca.
C010205.HCT116 HT29HIMTAPaca?2) H & Xt &5 F i AF F - B 32B . 7 1 5 SCH722984 4
E , ERKHIHIFIBVD-523.GDC-0994 F1Vx 1 1e X B FR-ERK (ERK 1/2T202 Y204) BHA AF HI1E
F : 2 -RSK (p90 RSK 380) 14 Jfd Ji 1A 2 1 D143 03X () ERK A 1) 7] ol 441 ] « 46 55 : BRAF 1,
BRAF 41| 741) s MEK1 , MEK$1 1 751 - ¥l 32C 2. 7 1 FHBVD-523 . il 36 % J& . SCH722984 8L 1A F JE &b
T J5 5K [ RKOZH . 22 (1) 40 B A% 2% 45 (R we s tern BN IR 5 55 « A FE2H 2R I H3 (@ hr iR () 1
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HSPOO (4 i J5i 2 57 & 1) A N BH 1 % B DAE SEAZ R R R s 9 & 4 s Ry A
H3Ff H 40 51 2 5 B 58 = (I HSP90

[0065]  [&[33 %%~ T ERKH0I7BVD-523 . Vx11.GDC-0994 FISCH772984 (SCH) &7~ filff iR —ATK
IR 4 P 2 AR A A A o 45 55 - DMSO, — FFF 3 TV A

[0066]  [&34A-1&34D R 7 T BVD-5237EBRAF /MEK I 1] i i M AR 780 o I 7 HH Vi 1 o SR T 1
T T 1 NI BE I 259 JG BRAFYOO" AST54H A A % BVD-523 iAF Al Je i 55 R pii &k
W o I FH —2H P % 149 B ™ SR it 7 ] B B DA S I 77 DA B PR AL 28 2[RI SRAS B i 3 122 2
FHA ) o 2 DL 1 o 15 TCaolP) 435 B0 A ) 8] 5 22 1) 28 1 A4 A R B 77 36 10 A8 1k sl 4
43 A% - B 34A K 7R T {EBVD-523 4775 T (H 4 P id B A= K L A FH ik 4 3E e sk il 55 5 Je 58 2Bk
G . B 34BN T AE M B 57 LIRS 64 & BIBRAF GA$AE J&) +MEK (26 % J&) 41 1) i b
IA3TS4H M H R B T BVD-52 38Uk 1% o 7E B 34CH , FAL & W Ab #E 41 B 96 /BT, FH 1
CellTiter—Glo® WHAliE 77 HFMEK LY Py 22 &t N, 76 XF BRAF (& izl J&) FIMEK
(22 % J8) 30776 A8 S I BRARY P RKOZH A+ £ 8 T BVD-5233% P . 34D &7~ T
BRAK"**%"~ 545 {411 ffd ZRRKOHH pRSK I BVD-523 I il FEMEK 1O #7£7F 13 21 4E R , iZMEK 1% it
T XIMEK FBRAFFI 1 I PE o F KRAS FE A AR 55407 25 K] g\ SWABHH A 2 I 5 B AR 1 XIMEK 1
FISEE e A£G JE (selumetinib) PIBBUBREE , [RIAS CREH 1 XS BVD-523 1 A X BRUBRE
[0067]  [&I35AE K [ 4E B AEJE (vemurafenib) 5k B 1 F MR Y T I BVD-5234k 1y
M W R M BVD-523 100mg/kg BID HEJH 1) IAF {F J&50mg/kg BIDFIBVD-523 100mg/
kg BIDNRZH73E JE50mg/kg BIDMHI V-4 s 2 (= SEM) . 4 5 : BID, &F H W% ; SEM, “F-¥{i
AR AE IR 22 o

[0068]  E36A-KI36D &~ T ZH & FIBVD-523 FIBRAF 4161 /) 2 Ak o B 36 A- & 36B .7~ 1 7E Bif
AR AR N T5-144mm® f{ A3 75BRAFY 000 5 A5 {k BB 2RI A1 R 7 A RS AR TR o, 5 B i
FAAE— Pl ab BEAR LY , BVD-523 Inis hiz JE Je i 2H & 2 7 H AR e ) B e v 1« 18 36C— &
36D 7N 1K [ 1E L5 24 T Uf i e AR BB K (700-800mm®) Fity A [ 4% 74 () AR s o X6 T4
AT I F S e AR K (7218 AiKaplan-Meierf7id (f Bl 418 465 :BID, & H K
QD, FR—iK.

[0069]  WE3TAREIR | 75 FHKRASSE A0 3 P i itk (1) SWAB L gy EL I At M Hh , 55 06 FEARLE. , %o 4542
B 1) B AR A8 . B 3TBR 7N 1 BVD-523 F1 4k B AR JB Z [l 4 A& A ELAE A, o A# FLoewe
AdditivityfIBliss IndependencefZ{di FH8 X 103 & 4 b4 3t 4T ¥E A , 3+ FHHorizon’ s
Chalice,Bioinformatics SoftwareBt4T 70 #T .38 1 &7~ o 5 00 ok & 0 1) 4 ok AEAE S K]
(%) 70) B2 B0 v o B ) TR , I3 3 4R 55 L T Loewe B R 1) 58 B “YhIEI/E FHWESY” , Chalice ]
AR )38 75 1 B ) A AR FH o 45 SR 3 BHBVD-523 Fl 4k B =JE & 22 18] 1 AH F A FH 28 /0 =& Ik )
e HLAE— B 550 LE 4531 BRAR Y OOOP S AR 1) T 2R AN A R b 2 bR A o B 3TC IR R T BVD-523
kbR R A& B EHIEIR T #EA375 BRAFYO0OR B SR i iy b SR AL B R B R AE VA T IR
7T B 336 38 1 ik vy A JE B ph M B 5 BVD-523 85 i 25 B JE A B I N A PR AR 6 T
R By R DA 38 055 2 DA B CR 38 8 51 77 2 E A B 2 TR0 AH 24 1, 97 FH P A (4 B o o 2 DL 52 it 451
1.

[0070]  K&|38¥7~ 1 BVD-5234il A 4 ifil H B AR PMA I RSK 1 / 288 B2 Ak, - BVD—-523 9 FE %k
PR IME H (—) Fom o T8 IR B IBVD-523 ,n=20. 45 : PBMC , & J& If1L 5842 2

9
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RSK, 1% A AR S6 1 o

[0071]  [K|39AE R T FAaABVD-5232 /830 1% CGELE M, 5515K) . 40 4 5 48 2 7RECs0
200ng/mL HWB. 45 : AUC, #1 4% T A s BID , 48 R K 5 Cuax » B3¢ KU FE s EC50, 50 % Bt KA Rk
B sHWB, NS4 1ML 5 SD, bRt 22 - I 39B . 7 1 7E A\ 4 Ifil - BVD—-52 3% ERK Bl iR A4 1) 245 285 7 411
#1455 . BID, & H PR ; pRSK , R —RSK ; RSK , A% W AR S6 ki

[0072]  [E|40A%R7R 7 FHBVD-52376 7 1 88 35 rh 1) f R TBU REAH B 25 o B0 475 A8 A 3@ I RECT ST
vl VIR BRI BT B3, 82 = 1RE R iR 97 I BB A AN E 7 R pEAl
(25/27 3 2 ARBLSZ PR R BEE KL B H5) o 4 B2 25 I 5 S AN 95 ok 1) B K B AR 2 R 2 4
(R AR Ak o 27 1 75 B A A T S I 252 B 7 B o KR 2R RN ARARRECTST w1 . L840 1 . )
BRI - 45 5 : CRC , 25 iy EL W s NET , $828 § 43- b J)f983 s NSCLC , 3 /N1 B Jifi e s NSGCT , A J5 4
6 £ 5 200 B i 98 s PNET, JBRNET ; PTC, FL SR HPR B s RECTST vl 1, SEAZRIRE i 97 oAk b
1.1/5;SLD, fr K B2 2 F1. El40B & 7% T FIBVD-52376 7 [ A BRAF S48 B 2R (1161 & Fi
HHRA 50 23 L2 I T AL Z 4

[0073] P41 EoR 1 JibyRg 97 285 A0 g i3k FE o s T FIBVD-523 A7 10 288 AT YAk 8 3 1
Jog N5 Irfyeg a2 R ANVR 9T FE A [A] (R ik B 4R ] (swimmer plot) o T8 B 5l S s o6k B - Fif
Utk H 383 2% 146 H 3. 40 b H #1: 2015412 A1H .46 5 - BID, & H IR

[0074]  JREHVER

[0075] A BRI — AN S 7 582 F TR T B 52 303 Hh e B AR I 51, Frid T i
XTAEERK MAPK I A2 4 ] 551057 V25 2 M v ) spe M 1 o BT 3k J7 ¥ A48 m) 32 303 it A 3= 1)
BVD-5238 H 2% E Rl 4252 1) £k .

[0076]  GnASCHT L, RAB “YRIT”, “hhE”, “UhFE” R HAB LA A R AR AMAZ R E 2
P2 B FEBANR, Fe A HHER 252 0 (B f8 3 R 3R 1S AR B R 2 Bl S o e il b, AR
KB B 712 AR A vl T IR0 e o R R ) R Je B3 B IR i B DL R AR B 45 1
I3 R 1)t Jig o SR, RS 5218 T B 32303 AT BE X R e YR TT AR L 5 &6 i AR BRI
L, B DLE ST AR AERRAN 528 B2 B (9] dn 28 25 A4 wh S B 2R 1 20 38 B 2
BZE B R, 25 78 32 B2 A B (0, BB A T RETCVES VR IT AR R B B 78
PR

[0077]  WZR TR, R TE “BE” , “GRAR” To I 1L A 2 Fia B A 32 03 Hh e o R IR 1
%

[0078] WK SCAT A, “S2iR3E7 R FLW , Ik N B AR, Ak B Y L Y TR L 3h 4
FANELIE B WA A ENY) K IR ENY) LB E S RGN — L s B FE 4= 8 . Sl
FLE R IE BN — e ST AL RS S L SO0 = S — e S HE R KRB KR )
T R S

[0079]  FEA K B, BVD-523%f N T HR4E X (1) 4k &4 S 2425 ErT sz it &

10
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[0080]

q”i: ii G

[0081]  BVD-523 R[] #R4E A FF I J7 & B, B an 58 B 4 F 57, 354,939 . BVD-523 [ o B 4 Al
TR K B 14T &7 9 T 5 A7t 5 7 A R B 9 5 R P9 BVD-523 A2 ERK 1/ 2411l 1] , FLAE AL
il 48 15 & B ke 0 9F BAS R T SR HAMERK L /24 # 57) (5 an SCH772984) M
Hatzivassiliou®§ N (20124%) {8 FH W& E &5 44 o 4511 4, FARERKL /2401171 (%51 anSCH772984)
FIHIERK ) H R Morris®F N ,2013) , MBVD-523 S0 VFERKI1) H fif & 44, 7] B 475 S8 1 1 ERK
(S0, Hhn, E118) .

[0082]  4pA LR L 1S “HUE B A0 HEVE )7 AT B 3% A X EERK. MAPKG& 44 40 il 5597
o PR 2 45 AEERK. MAPKH i F57E VA 7 T iE 7 T 1) TS BRI

[0083] WA TR A, “IEERK MAPKH I 71" 2 45 P AICMAPK & 4% 1) 2 [ o3 i He Atk s 53 1 3
PE Rk B R Ak GX 5 S04 M AR K P 02D B A0 8 T K 38 0) A ART 40 5, BRERK 1/ 2410 1
TG o ANA ST AT A, “BRKL /240157 /& F5 (1) SERK1AN/BLERK2 B 482 A0 B FH ) AR L4 i, 451
UiE I 45 A ERKL /240 (1) FEARERK AN/ BRERK 225 1 5 i) 22 3 B3 14 ) IR e Joi o IRk, 4
FI-FERK1/2_E 3 54 40 10571 , 45 AnMEK 300 1) 750 ATRAR F0 k1) 70) , A2 MR 41 A % W A ERK 1/ 2410 1] 551
(BB AEERK MAPKAIIHIFR) o R4 A A& B FOERK 1/ 240 #1170 () A PR 1) 4 52 6 AL 5 ARZS 131
(Aeterna Zentaris) \AEZS-136 (Aeterna Zentaris) -BVD-523 (BioMed Valley
Discoveries,Inc.) SCH-722984 (Merck&Co.) \SCH-772984 (Merck&Co.) ,SCH-900353 (MK-
8353) (Merck&Co.) , H#j%: Enl 432 )6 LA G .

[0084] i A Bh VIMAPK L B () kiR 2 7= T 21+ o FE il Ak inleyeSE N, 2013HH 4518 T
MAPKIZ A2 . 81 5 2, R T 21 HIERK L/ 28 G458 A HE) L MAPK 1/215 5% T gt i Fl fA
5552 PR R R B (RTK) 1 45 5 10 B B & S0 1 2 A B2 AR R B RR AL AT 2 T R A Grb2 Al
SOS, Ja & R Ja 5 IE 456 (1 GTPEERas #H B/E I 5| 2 HB0E - L BUE KIGTPLE &K 3, Ras
SEAE JEOGERAF IS (A-RAF \B-RAFFIC-RAF/RAF-1) o 5 (K RAF I B OEMAPK 1/2 (MKK1/
2) , FFk M AL ERK L/ 28 350 ¥ 21 Thr—Glu—Tyr H 775 28 R AN 20 R ke B PR 1R A, 5% T INK/
p38AE e (21t 1 3 (O HE) , b i i BEMAP 3K , 45 IMEKK 1 /4 \ASK1/2FIMLK1/2/3, & 4k
MAP2K3/6 (MKK3/6) MAP2K4 (MKK4) FIMAP2K7 (MKK7) . 4R J5 ix EMAP2K % TNK 2K (3 kil , B0 4%
JNK1.JNK2HIJNK3, LA Kep38a/B/ v /8.4 T HAT BRI DIRE , INKEUE J LA S K, Bl -
Jun ATF-2 NF-ATc1.HSF-1FISTAT3 . 5% FERKS AL ER (K217 ) Wi HE) , MAP2K5 (MKK5) b 3% ()
il 2 MEKK 2 MIMEKK 3 o MEK5 (1) 5 {3 R AE T T B A2 ERKS , R 9 RMAPHEIR L (BMKL) , K e /2
FLABMAPK I PR A5 KN o

11



N 109475541 A W OB P 10/81 B

[0085]  HRHEAS & BAAAEERK MAPKIE 42 4100 il 351 7 A1 BIs i) 14 S A5 L FERASH 1) 771)  RAF 1 1) 571
(15141 , A-RAF \B-RAF .C-RAF (RAF-1) FJ 4| 55)) MEK# 177 S H4H & ik th, JEERK MAPKI&
A4 751 2 BRAF I 1) 751)  MEK A 1) 5751 J HoH 45
[0086]  4nASCHT A, “RASHIH " 248 (1) HSRASEH . AH BAF A, 9 tnidi ik 5RASZ5 & i
(1) PEARRASH) 2k B P4 1) I 847 J5 o = PR i 14 P 7= 4510 1k RAS 00 ) 70 A 4 AH AN PR 9 g 2
R RN HIFR (B, B ke (tipifarnib) g HLJE (lonafarnib) ) , SiENEZE 1) /N5y
T (ltnsalirasibMITLN-4601) ,DCAT, iMaurer MaurerZs A ,2012) Fir A JFH] ,Kobe0065 £l
Kobe2602, #1Shima (Shima%§ A\ ,2013) i AT, HBS 3 (Patgiri®s A ,2011) FIATK-4
(A1linky) »
[0087] WA SCHT A, “RAFFIGHIF” /248 (1) SRAFE A0 B AE A, ) W@ it 25 S RAFFI (i)
B {IRRAF 1) @ A-RAF \B-RAF FIC-RAF (RAF-1) ) 3K B IE 14 1 IS L2 Ji o AR il P 1) 7= 451 42
RAFHIHI 751, £, FEBRAFHI 11 751) , 045 -

|

N.
=
fooss]  {LAMT in LiZA)
l P
Cl
(0]
[0089] AL&HI9  HN | L (7 k),
/>—SH
o)\ N

[0090] 1L&EHI10

o)
N ([F]_1) ,
N
(J X0
o N o H
| OH
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[0091]

[0092]

[0093]

[0094]

[0095]

&3

A4

A5

H
N

/
CF3
N
X
ftrps @ﬁ( T(j:) (A1),
N0Q
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CFs
[0096]  fb&H19 H (H k),
N : N
!

I
[0097]1  fL&420 o 7 |(Iﬂi),
O\LQ
o]
H4CO N N JI\

S N

[o098] fL&#21 \( H (F 1),
N/

HsCO

OCH3

N 0]
( ) N % )I\
00991 {222 Ny \E\ N (LD,
F

o (@]
H N )‘\ _
[0100]  {L 4423 \{\ . AL,
H
(@]
y
N
o
HyCO N N\ 0. NJ\
(01011 fL&M24 \Ej/ ‘ N S @ED,
P
HaCO N
OCH;3
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L) o o ‘
[0102]  1L&W125 o \Ej/ o (FAB),
Z NJ\
H,CO N N\ o) ‘
(o]
(01031 L4426 \E j/ ‘ J\(ﬁﬁ,
A

HsCO

OCH3

Cl
N
=7
[0104] fLEW27 | N N (A F),

S AT

Cl

cl I \:
[0105] L5428 N N (A L),
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[0106]

[0107]

[0108]

[0109]

Cl

cl N\~
~

&30 A (A L),

31 / Q (F L),
~ )W
\ CF
S / . ,
B 32 J ) )k (k) ,

HN H‘“
N \ / a OCHg
5133 J ] H/l‘kﬂ (F £),

N__,_..-N

Q
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

(0]

CFs HN/{
434 © o ‘\é{’“‘” (1)
N)‘LN/O/ N
H H
(&)
CF; \N
NH
435! . 0 N D,
NJ\N/O/ AN
H H
8]
CF: HN——(
fet36° ) /O/S\]:%(NH GISH
NLN 2
H H
o}
CF3 g HN%
e 37C o /@/’\é/"” (1)
HJ‘LH N
CF;
fetrss H 7
(@] OJ
(A F)
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CF;

[0116]  1L&H39

CF3
Cl
(o]
[0117]  tL&440 | | J‘\

[0118] AALSS1 (i%5%E) ;AB-024 (Ambit Biosciences) ,ARQ-736 (ArQule) ,ARQ-761
(ArQule) ,AZ628 (Axon Medchem BV) ,BeiGene—283 (BeiGene) ,BIIB-024 (MLN 2480)
(Sunesis&Takeda) ,b—raf il 5] (Sareum) , BRAFELEGF 155 (Selexagen Therapeutics) ,
BRAF siRNA 313 (tacaccagcaagctagatgca) f1523 (cctatcgttagagtettectg) (LiuZEN,
2007) ,CTT239065 (JEAEWT ST ) » ik $L9F JE (GSK2118436) ,DP-4978 (Deciphera
Pharmaceuticals) ,HM-95573 (Hanmi) ,GDC-0879 (Genentech) ,GW-5074 (Sigma Aldrich) ,
ISIS 5132 (Novartis) ,L779450 (Merck) ,LBT613 (Novartis) ,LErafAON (NeoPharm,Inc.) ,
LGX-818 (#4E) , MM JE (pazopanib) (GlaxoSmithKline) ,PLX3202 (Plexxikon) ,PLX4720
(Plexxikon) ,PLX5568 (Plexxikon) ,RAF-265 (i) ,RAF-365 (i 4E) , Fit% F J2
(regorafenib) (Bayer Healthcare Pharmaceuticals,Inc.) R0 5126766 (Hoffmann-La
Roche) ,SB 590885 (GlaxoSmithKline) ,SB699393 (GlaxoSmithKline) , Z#z3EJE (Onyx
Pharmaceuticals) ,TAK 632 (Takeda) ,TL-241 (Teligene) ,4E % 4E 8 (RG720454PLX4032)
(Daiichi Sankyo) ,XL-281 (Exelixis) ,ZM-336372 (AstraZeneca) , $L242%% L4552 () 5 DA
MENTHAHE

01191 A SCAT H, “MEKH#IF7)” & 48 (1) SMEK B A0 A A , 1] anid i 45 A MEK, #1 (1)
B AIRMEK P 2 38 By 4 (1) B L6 o3 o BRI I, 4 FHT-MEK i (1) #1570 » 451 anRAS #1771 RHRAF 4111
il 7], AN 72 MR 4 A B FROMEF 011 751)  MEK 00 1) 771) (%) A R i) 12 S ) U IR TH B 3%, R S 5T R
(antroquinonol) (Golden Biotechnology) ,ARRY-142886 (6— (4—{R-2- 5~ FLE ) -7
-3 JE-3H-ZK IR ML -5 R R (2- -2 L) -WEf%) (Array BioPharma) ,ARRY-
438162 (Array BioPharma) ,AS-1940477 (Astellas) ,AS-703988 (Merck KGaA) ,
bentamapimod (Merck KGaAd) ,BI-847325 (Boehringer Ingelheim) ,E-6201 (Eisai) ,GDC—
0623 (Hof fmann—La Roche) ,GDC-0973 (%41t % JE (cobimetinib)) (Hoffmann-La Roche) ,
L783277 (Merck) , i JH # F I FAE I 76 53 , MEK162 (Array BioPharma) ,PD 098059 (2-
(2" -FFE-3" -HEILIHEIL) A ZE-4-TF) (Pfizer) ,PD 184352 (CI-1040) (Pfizer) ,PD-
0325901 (Pfizer) ,pimasertib (Santhera Pharmaceuticals)) ,RDEA119 (Ardea

Biosciences/Bayer) ,refametinib (AstraZeneca) ,RG422 (Chugai Pharmaceutical Co.),

18
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R0092210 (Roche) ,R04987655 (Hoffmann—-La Roche) ,R05126766 (Hof fmann-La Roche) , A]
FEE JB (AZD6244) (AstraZeneca) ,SL327 (Sigma) , TAK-733 (Takeda) , #i 3£ & JE (Japan
Tobacco) ,U0126 (1,4- & 3E-2,3- " HHE-1,4- X Q-FIHEHEMIL) T ) (Sigma) ,WX-
554 (Wilex) ,YopJ Z ik MittalZE N ,2010) , H 242 B2 #h A A .

[0120]  ZEAZSLfita )7 R0 —ANJ7 T, 20 FHBVD-5238% H. 24542 FalBe2 1 £h )5 , A AR s 618
A (RSK) Y B A% b Fir A 0 I8 A 4 300 1) o AR SCAERSKEE PR AL (1) 35 5 B BT Ad Y, “J A B4
W R K TF50 % [k, A ik K F55% ,60% ,65% ,70% ,75% ,80% ,85% ,90% ,
91% ,92% ,93%,94% ,95% ,96 % ,97 % ,98 % 599 % Yk 1> .

[0121]  FEAZ S TT S0 S5 — AN J7 T, JahiE B A MAPKYE 14 o an A STl A, LA “MAPK T 147 72
FEERK T Y i 25 1 A5 o8 B A v M, BIAHERK b 37 %) 2 1 5 AT BE V3 P o 1% Fofeg i m] DA A2 sK
A e e i BRI VR T

[0122]  FEA B, ook 6 5 S A LR 27 i o SIS A 10 Al PR s 1k S 45 B 8 B B i R
J e, LT D98 165 e, 9o (9 & DR » i, L e, 2808, & (carcinoma) , B S0 , 45
fadee , 5 W IR, B, FEAMIEYT S8 08 , Ewing i i S0 , Ml 40 A JE 40 B e , BR g, H 32
Jeb» 15 e, AR E 2 M JMRg L SR R% 55 AR B e Sk S, T R R R R R, KW T
Jah , AL 5 iS5 e AR 0 e, JHF e /e, Mt ek g /s, PR TS0, S 12k 1A) R 98, Merke 1 400 i s ,
FER B, B B8 IG AL 0 SR G, B BE MG AR s , B, P RELRROIRT , 1 e, 11 TR
B, O SE b R, O LA TR A e R s L S SRR g, HOIR 55 e, B 250, FEAA
Jesb » SR AR AR IR , w0 S e, BRSUULA R , B, B A B s, 5 o A DRSS T R AT 4 B e, M
TR Sezary S5 G AE , [ ki (W1 57 ok ¢ 20 Mg bk B 08, = 98 178 D PRI A O 4 Pt g A B 2 3R
I8 /N, SRR, B, S2 U, R, RO, PRIE R, 15, BRIE S, SM
A BEAH A IR

[0123]  Ifm 3k = o i 1 S B B FH AR AN PR - 3 I, 48 0t sl N/ L 28 2 A ok B 400 G 1 I e
N/ LB P B 1 1 L5 1 e A 2 A 1 L5 1 i 5 12 1 I R 40 B 1 I , AR L 9
A5 0 S35 995 FHOCIRR B 98T Rz JR T Ak 29 SN /) L2228 7 IR e B AR L B 5 L /L
AR E A SRR I R AR A RGUIREL IR L Sezary SR A I « B2 K T4 A bk B2 98 A BL R
EIRHC EBRE B URE , DA A FE A S8 58 1 2, i 1 30 A 2 B RS 0L 30 4 P 2H 24
B IG AR RE 22 RV B BER /SR 20 MR B R G AR R SR A R AN RE NG AR R /B RE G AR
P

[0124]  fLidkth, Sl ik B R W « PRI SRR g « 5 B e A0 1~ 7 oA s o S PR 26t , i
[0125]  FEAZ St 7 S8 1) 53— AN J7 1, i 77 23 A4 ) 52 338 Tt FH B 06 97 B S5 J hE
(IR R 222 —Ff S AR T 5 o BiTad S A6 97 550 T LAk B HiiR el i B 4R 1477
BE A IO MEARZ 2R B T 70 OIS VG T ) B BEREGR IR B A AR R A A

[0126]  4nASCAT A, “Bifl” WG RIRAFAER S e Bk 1 DL S AR R ARAEAE ) e Bk
L35 51 n S PUAR , kA PUAR (0, AN D540 SR pTAd) A R s AR R (g, OUR: e M e
1K)  PUR I Be A $E 25 & PR A0 RS (514n, Fab’ \F (ab’) 2 Fab FvfllrIgG) . &S WL
Pierce Catalog and Handbook,1994-1995 (Pierce Chemical Co.,Rockford,IL) ;Kuby,
J.,Immunology,3rd Ed.,W.H.Freeman&Co. ,New York (1998) . Rif&Hifails thHE — 4 5l XURY
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FEVESr - PR ZHUR AU HiAR o RIE “Grik” i G 6 2 oo B AR v R Pk

[0127] W] F T A &k BA B VR 9T PR BT AR (1) S ) A0 45 R 22 & B9t (Rituxan) P8 % & 41
(Erbitux) « JRHAT (Avastin) A& E 4T (Ibritumomab) (Zevalin) o

[0128]  HR¥E A A BH 1) 48 A 2 P 75 A5 DNASR 497 771 U AR 4 - Ui s 771 Ak FR 57155 . DNA
00 ) B HE AT S T B0 00 245 77 S RN TR AIDNA K il 1181 771  DNAKEAE 77 1T A B 1) 14 S 451
FEI I , T (mechlorethamine) , BHi 5L F]VT (uramustine) , E¥EL, K TREIT, 7
IR, R AT IS S AT BEIRE R, B, B e i, 2 BTz i 3 VT2
FAH - o T80 2457500 A PR sl ok S 5 e, R 8, By RS, Sk, v, DY AR =
B, H2 e BT i ER AT 2 R G IR AT AERR f e S s 2 R R A E R,
P B KFE R, Ho 2% b nT s () £8 AT 20 A AT TR 415 o DNA K. i 407 3] 7510 7 A1 RIS ) 14
SEB A FE LB R FEVA B B, P RE L ARFEVE T, SRR AKIEIA T, B ey, g bR
BRI 2 A HUACUY ELFE R S 05451 Gt PR 20N AR PR 20NN WA 5 7551451
UN6—3 FEPENA (IR L R GRIA RV 5 DA % M E 475 470 70491 T 5— 3 PR W g T . 1 4 s AR s g
PRI L T PEARIE PR AR, A T2 N ER VAT 25 R A A BUE R B R (AR T
KA, %128 (Taxol®) , £ Fifh 3 (Taxotere®) FiHA UL (Ixempil®) 4
ARANOFEAR TIRLR R, B ER, KFWAE (valrubicin) , RFW A, kREER L
W R, 2R, A% F oz 3 i L HA 5.

[0129] AR A & W A 40 A0 251 57158 E0 FE P T3K / Ak t 3 42 (14 41 71) o P T3K/ Ak 38 42 P 401 1) 751
P I B 14 S2 40 R A-6 74563 (CAS#552325-73-2) ,AGL 2263, AMG—-319 (Amgen, Thousand
Oaks,CA) ,AS-041164 (5-Z 3 [1,3] 44 FF R —5-FE IV FF JE—Te M g -2, 4— i) , AS-
604850 (5- (2,2- —H~ 2K I [1,3] S 43R R -5 FE W FF L) —Ige s e -2, 4— i) , AS—
605240 (5-PAENR I —6- 37 H 3 -1, 3-MEME f5e-2, 4- 1) , AT7867 (CASH#857531-00-1) , R Ik
M 2%, Genentech (Roche Holdings Inc.,South San Francisco,CA) ,BML-257 (CAS#
32387-96-5) ,CAL-120 (Gilead Sciences,Foster City,CA) ,CAL-129 (Gilead Sciences) ,
CAL-130 (Gilead Sciences) ,CAL-253 (Gilead Sciences) ,CAL-263 (Gilead Sciences) ,
CAS#612847-09-3,CAS#681281-88-9,CAS#75747-14-7,CAS#925681-41-0,CAS#98510-80—
6,CCT128930 (CAS#885499-61-6) ,CH5132799 (CAS#1007207-67-1) ,CHR-4432 (Chroma
Therapeutics,Ltd.,Abingdon,UK) ,FPA 124 (CAS#902779-59-3) ,GS-1101 (CAL-101)
(Gilead Sciences) ,GSK 690693 (CAS#937174-76-0) ,H-89 (CAS#127243-85-0) ,Honokiol,
1C87114 (Gilead Science) ,IPI-145(Intellikine Inc.),KAR-4139 (Karus
Therapeutics,Chilworth,UK) ,KAR-4141 (Karus Therapeutics) ,KIN-1 (Karus
Therapeutics) ,KT 5720 (CAS#108068-98-0) , K #&H#7 (Miltefosine) ,MK-2206 — R £h
(CAS#1032350-13-2) ,ML-9 (CAS#105637-50-1) , ZhER 44 i 5| W& (Naltrindole
Hydrochloride) ,0XY-111A (NormOxys Inc.,Brighton,MA) , WK /.48, PHT-427 (CAS#
1191951-57-1) , PI 3k 641 57 ,Merck KGaA (Merck&Co.,Whitehouse Station,NJ) ,PI3
S #1575, Genentech (Roche Holdings Inc.) ,PI3W&EFSHIHIF], Incozen (Incozen
Therapeutics,Pvt.Ltd.,Hydrabad, India) ,PI3¥ &S %]5]-2, Incozen (Incozen
Therapeutics) , P13k #1571 , Roche—4 (Roche Holdings Inc.) ,PI3¥&fFIH5F], Roche
(Roche Holdings Inc.) ,PI3W&g40#55),Roche—5 (Roche Holdings Inc.) ,PI3-a/84il]
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7] ,Pathway Therapeutics (Pathway Therapeutics Ltd.,South San Francisco,CA) ,
PI13-841%17,Cellzome (Cellzome AG,Heidelberg,Germany) ,PI3-841#l55], Intellikine
(Intellikine Inc.,La Jolla,CA) ,PI3-64fitl5,Pathway Therapeutics—1 (Pathway
Therapeutics Ltd.) ,PI3-64i#l55,Pathway Therapeutics—2 (Pathway Therapeutics
Ltd.) ,PI3-8/ v #15,Cellzome (Cellzome AG) ,PI13-8/ vy #f|7],Cellzome (Cellzome
AG) ,PT13-8/ v ##I7), Intellikine (Intellikine Inc.),P13-8/y #M#il7, Intellikine
(Intellikine Inc.),PI13-8/y ##il5],Pathway Therapeutics (Pathway Therapeutics
Ltd.) ,P13-8/gammaffiffl| 5], Pathway Therapeutics (Pathway Therapeutics Ltd.) ,PI3—
vy fi#I55Evotec (Evotec) ,PI3— v |7 ,Cellzome (Cellzome AG) ,PI3- v 7,
Pathway Therapeutics (Pathway Therapeutics Ltd.) ,PI3KS/ y #li#i55], Intellikine—1
(Intellikine Inc.),PI3KS/ vy #1551, Intellikine—1 (Intellikine Inc.) ,pictilisib
(Roche Holdings Inc.) ,PIK-90 (CAS#677338-12-4) ,SC-103980 (Pfizer,New York,NY),
SF-1126 (Semafore Pharmaceuticals,Indianapolis,IN),SH-5,SH-6,Tetrahydro
Curcumin,TG100-115 (Targegen Inc.,San Diego,CA) ,Triciribine,X-339 (Xcovery,West
Palm Beach,FL) ,XL-499 (Evotech,Hamburg,Germany) , H242% Fal a2 1) 2h R H A5
[0130]  FEAK A, Rif “BR" £ EY S RIER PR B i8R — AL 42
Ik 75 2R B 48 o

[0131]  FEAR B, ARG “TIURPEAZ R & Fa 7t T 8838 R s v o, 451 el ok & ik
B IR, 2 5 et B I IR AE I B FE A B B 23, 78 TS BB A I A N B 38 SR
JRUGH 2 o U A% R I SE B R E AR T T-125.At-211.Lu-177.Cu~-67.1-131.Sm-153Re-
186.P-32.Re—188.In-114mA1Y 90,

[0132]  FEAKRBH A, ARGE “Hu e 5577 &2 i i ik 39 ot Bl P I S 8 2R 40 7= A i s B il 4m
0 ER) 8 0 oK 250738 5 N2 (R 0 T, i 3R e 4 0 e 4 i R il 2 4 L = AR I B R 9 5 2 R
IS o G958 Y 5 7 AT DL B A A R R SR I L3R L 4 4R B AT L R SIS [ I 4
BRI R 2R R S B BR A o — S A T T FRIOR ARAFEAE TR, I L3 rp B 6 4 28 3 45 55
AT T 25 B2 500 R o G2 1R 1T R0 AR S4B HE RS BR T 00 4 B R v IR 1 (G-CSF) , T4k
B WK ZRF (imiguimod) AR H 40 14 B 48 M 2% 7y, 1L-2, IL-7,1L-12,CCL3, CCL26,
CXCL7, M1 B H B M E IR 5 (CpG) «

[0133]  FEAKBEHH , R SCBUH IR IT 7 R 48 1E B 5 TOLN B AEE L& A4 &
Y G VR T TR B e S o Tl n 58 R A HR A 415 2011/0152230 AL, “F T
J R A RE T VA G P 4 JE A

[0134]  FEA T WIrh, ARAE “THUH H BRI A2 4518 Mol Jeg 40 B X T8O 7 V2 SE U AL & 1) - T
S AR ) 5245 B4 (misonidazole) FHAEME B FFLEH (tirapazamine) Fl s A B EN -
[0135]  FEAR B, RIE “WER" 2 T8t 7E S AR — 5840 o 10 40 BRSSO 5 2 me S 44 oy —
H 0 R B ) i o B AR I S B B AR RN R T RT AR 2R, B =0, BT PR &R, AR 3R VE R
2LoUUE N EEGR, IRECER R B TR E R IR R R B R R INEE, OBk
(atriopeptin) , IHAIBNAK, FEES 2R AR FE 2, 8B E IR B SO R IBU R, ik ik, A 2
FORA M AE R, IR, B K, B3R, BYLHER (ghrelin) , R & I 25, 12 14
PRI ER B ER , A KSR BIURER , NGB R , NI R A KEE, 6]

21



N 109475541 A W OB P 20/81 B

OB ER CAEKET R, R GER Qiptropin) (e B AR, BRMHHEE, BahER,
BAKE (orexin) ,MEF=ZR, RZ K, FARSSIRBER B R  BILZBEIEE R B =,
SRR, RN R M /MRCAE RS PR HUIRBR RS, 2, B SR e, M) — i, — & 8
P, e 5 I O — O, MRV, oM — B, B2 I, A, B Ak = AR

[0136]  —Uufb &W) P Bl 22 1 i 1 B BH 1 R e 2 1 7 A X B R T IS B
FEEAR T3 E % (Nolvadex®) , Fil A5 (Arimidex®) , ki (Femara®)
A dE ) (Faslodex®) XS S 7E AR B R IR & LN .

(01371 4nASCAr A, “Bufi 8 AR Bie” 77122 $8 93¢0 B0 38T I 387 AR K 0 o2, 91 4 i &5 PN R
AR (VEGE) B 400t 770 00 P 2 40 B A% B4 U o) 7)o B L 2 R B B AE AN BIR T2 FH A ik
B I PR R, VARG, OB AT AR B I AR AR R, N R B ER, TRN=-a, TL-12, ff*
i FEmME, R 1A % (Linomide) , /N IR F—-4, i FL & , SUS4 16, 75 hr B, 35 M g 5 4
(tasquinimod) , tecogalan, PUBRACEHER &5 , v R BE % , I /MBS B2 1, /AR O S B T
TNP-470,ziv-aflibercept, Fe 2% B RIHESZ 1) #h VAT 24 LA 5

[0138] A& B Iy — N SEiti 77 22 FH TR 97 B 32l s he /R B 7325 BT ik 7
ALFE

[0139]  (a) % 5E EE A X BRAFI i 5157 ¥ MEKH 1) 7797 15 B BRAF AIMEK I 1) 707 1 A2 45 s
VA BT A E 1) 52 5 1

[0140]  (b) 45 A A AT IR HMEVE I BRETYE (1) S hE 11 52 18 25 it FH A6 20 B ERK M 1) 741) , 9 BVD-
5238 H 252 F sz 2k

[0141] & 1& B ALIE B 52 10 WA SR A T B St 77 2, ik o7 vk v] 1697 E
SCO T BVIRE o AR S AR B 5 ik Ja il 2 A MAPK IS 14

[0142]  FEAZ ST S0 — AN TJ7 1T, 25 58 G X BRAF A/ BOMEKH il 75107 2 ME Vi 1) i 14 1)
T IiE (1) 52 A B

[0143]  (a) A\SZARE IR1G AP HE s F

[0144] (b FRIE A it LAHA 7 520 2 75 L 8 6%k E BRAF S 55197 72 JMEKHT il 77 vk f 3
HAE AR TIE BB A .

[0145]  FEARBH A, AEWRE S B FEAE AN IR F I, M, SR, Rz Jok , Mol v A v 240 230G A
it o A T AR A L R ) R AT R S AR B SRS R R A

[0146]  ffpidkHh , 75 35 %o BRAFH 1) 7717 32 3 ¥ 1) B U M I e i vl B0 4, 91l , %55 (1) RAF[H]
P 2[RI 564, (1) RTKERNRASIE 54 S0 B, (111) A 225 KR0S & A MAPK)
S5 S A FREOE , Gv) MEKEOE RAAEAE , KA A

[0147]  RAF[E P 2 8] ) 4 3 A] % A 28 REBRAFA I 557 V2 LG SR M B bE (0 32 b
9T R DX i 4, AT DU S H [l W BRAF A1 3 751 470 12 Jie e 4 P, S AEBRAF IR A7 T
i Wes ternEl 18X ERK A IR —ERK /K - 1E47 73 AT o 5 FHBRAF A1 ] 551 A 2 1) BRAF 411 1] 751 Bk
B FA B A5 RT DA 4 7= BRAF A1 1) 75100 14 ek 400 P v B s 7K B B R —ERK, IX R 5 K AR T 3%
P, Horp 55— FIRAF [5) Fh 75 i 2 AL ERK 111 AN & BRAF o i U\ WIS FIRAF [) R Y O 4 42285 Al eI M 7
F % T BRAF 41 1) 551 /¥ BRAF 41 1] 771 470 4 20 A = X ARAF FCRAF 43 33l #1447 sh/ s iIRNAS Y F ()
1%, 4R J5 X ERK AN - ERK /K ~F- 36 AT B8 J5 [ We s tern BN 128 o 4511 41, 4r 5 76 2 52 T BRAFI 1 551 1K)
BRAF 1 1) 771 70 14 40 Jf H 1T ARAF s IR ATS 5 B30 7K1 (1) 8 R —ERK, WU % BHCRAF O 4258 B R Ak
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ERK. [F] F , 40 57 5% #5 T~ BRAF 4 1] 771 1Y) BRAF 417 3 551470 4 248 it b 1) CRAF 4% s 1 » - HLERKATS 28
o FEBRIR AL , W Bk 5 ARAF L 2 425 T ERKBEBR 1L o RAF [R] B 21 5% 38 W] BE 0 [ 7E BRAF 01
FILELE T , BRAF I 1) 351370 12 41 i -p ARAF FICRAF [ [ I B AR , A5 25 BEL T Fir A5 RAF A 5 (1) Tl 18
14 o FH 1T B0 ERK 34 2 14 1 1 2% BH BRAF 1 i 77470 4 20 B B PERAF [) Foh 284 2 i) 4 465 DL B TR
ALERKHIRE 77 (Villanueva® A\, 2010) .

[0148]  RTKENRASAE 5 1% 5 1 L 1A 19 7] HE &2 BRAF I 71190 14 1 Jir (A1 o G W0 m DA 437 a5 5t
P R AE FH LA BRI S M BUAR I We s tern EIIZE 77 225K 3 A1 T WFRAF 24 3. FMEK 1 /2 FIERK 1 /2
(R0 o T SR BRAF 41 1) 75970 14 40 i £ BRAF #1177 47 7E 1 S 7 H I 8 2 1 o ) vy W0 7K F
AT BERTKENRAS b i 2 i [A] o 55 BRAF I | 77 BUER 40 B AH EL , 7EBRAF 41 75147 75 T~ BRAF ]!
I FRPT 1 4 1 S R R TR % (B LA AR 5 J77%%) AT 48 7~KI T MET \EGFRFIPDGFRBRTK I B = &
IE TR o FRYEAT AR 3 1 R R (1) S B 5 1 5 5 T e 07 ST 6 B LA R AUUAR 7 T i A B = 1
LK, M EE -RTKFE 21 (R&D Systems,Minneapolis,MN) AJ ¥ 7 ey B B0 AH OGS 22 IR ik
FRAK, o £ e 1, ] DL JE I 25 P 3 DAL 5 7 SR A6 UINRAS B3 o NRAS P76 R A%, T H /2 Q61K
A RER A TSI B-RAF(E 5% 5 o 71 2B 2 40 M L B0 INRAS {8 HIC-RAF M) MEK-ERK & {5
5o PR, SOE FRINRAS T DLFE 2 87 T BRAF 1 1) 771 ¥y BRAFF 1 75970 14 24 i w5 TR S AUL A 5% 2%
AR AEES 2 BIBRAFHN 1 7T o o gk — 2R S LAy i) m] L JE st 48] 7 BRAF 440 1) 771 47
78N Ad A B A RTK B 3805 INRAS I sh/ s i RNAS S R R A R 58 B o AR ART S 35 /KP4 K
P AT §E R WARTKSNRASAE 5 4% 5 (1) VA2 245 78 A b HH BRAFHI (1) JR ] (NazarianZE A,
2010) .

(01491 far MIBRAF 1 1) 77 47014 20 A H MAPKAS 5 4% 5 1) - B0 1T 48 7 BRAF ) S50 14 1) 55
— 5z AL . B COTMC-RAFLE 2 25 T BRAFHI 477 (I BRAF V60OETY 5 o | i % F sk
ISFRT—-PCRAG 4 ] LA $2 7~ 26 BRAFI 1) 7747 72E "N BRAF 1851 77170 1 4 B o B iy COT R 35 .« b 4rh
FEBRAFHII 1| 71 47 7£ T BRAF A i 55140 P4 48 i - XF COT Y sh/ s iRNAS Y T ) A1 AT BE R4 AICBRAF 417
AT 14 4 B PR 3 ) 5 3R BH A R 7 41 i T DA COT #0111/ 25 2H A BRAF 1 it 71) / MEK 1 1) 1)
VEITHUR (JohannessenZE A, 2010) .

[0150] 33 A MEK 1 H ) 2838 , 19 7] DL ZE BRAF 1 751470 1 1 St v 58 OMAPKAS 545 S 1 7
O o T SR I BRAF 1 1) 70 470 14 R 1147 35 X1 ZEL DNAFo) 302 1) £ R BRSSP 47 5 ] 448 7R MEK 1 )
WO RAZ 5 a1 C121S.G128D N122DFAY 13055 JMEK 1 1 FHAh T 1 3% 5748 A LA Ja st 491 G 7
BRAFH7 ] 771 50 Ja 40 B 22 A3 75 H FRIE A 18 TRALZ K 53 BT o Wl 5 1 2% i T BRAF I ] 77 v 3 4 24
J r R AR A 1 K P AT DL R B AZMEK L R AR 2 75 5 BON BRAFHI 7 V5 B itk oy 1R SE X —
REIR 5 K 557 ZRAEMEK 1 5875 11 241 i - v 7K P ) B R -ERK 1/ 21 We's tern E1 325 ] LA 3% BHMEK 1
GRAE F0VFBRAF Il 3550 14 8 S ik BRAF 38 i MEK 1 ¢ HEERK 1) i iR 1k (WagleZE A ,2011) o
[0151] MR AS A& BH , i 08 X MEK A 1) 700577 2 Xk v ) BR BT A JeofiE vl DA, ol , %552 (3)
RAFABRAFII 38 , (11) STAT3 i, (i11) MEKKIAZ K 11 4% B 422 FH o7 4000 461) 751) SSMEK () 45 &
BT BUH BUMEKS 1 L FLH & )RR

[0152]  SRARARBRAFHIY™ 34 0] LA 51 ARMEKH il 351 H0 P4 o MEKH1 i1l 771 470 14 88 5 -5 ZEMEK 41 i 551
TEAE T = AP R B R A B ERKAIMEK A OC , Ho ] LLd I 5] anWe s tern EN R 34T PEA - v DL I
4=k [ P 20 A 2 1 35 R 4L DNAF 9% 5% JEU 4428 (FTSH) B 5E 5 PCR AR AS IIMEK 1 1) 5170 14
YT B R RARVRBRAFF I 48 o A IABRAF ™ 184 S& MEK 3001 1) 351 370 P4 (49 = B2 JiR DR R R 75 B AE i1
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201 g v {8 FIBRAF#E 7] ¥ sh/ s i RNA .« 47 5 W % £IMEK 5 ERK 3 B2 14, 55 35 %1%, JUIBRAF Y™ 34 v] g
it — PRI T TER A& . (Corcoran®s A ,2010) .

[0153] %5 7@ STAT3 b i ] LAFE 7R RE R I Bd B i S MEK S 77 vk B A Ptk « A LR 20 R A
T AT LA AR R STAT3 @ AR 7 I b B o HoAEOR , ] 4 R -STAT3 () We s tern BN 328 AT STAT
AR AR HE R JAKTAITLOSTHY 5L I g PCRA] #5755 IR STAT3 o 1 — A UESESTAT3 FifIFER €
FE ity 7 5| ERMEKH 1) 77470 P4 W] 55 22 i o A8 FH AT %F STAT3 ) sh/s1RNA, SR J5 AFMEK FIERK#L
5 DL S B R - STAT3 N S STAT3HEAT 3& 24 [ We's ternE 328 . A2 K I 95 7T B /R STAT 3 ft /I 35
S ASEMEK ) 1] 7711970 14 40 B X MEK $U f) BUK o Gn SRR ot % % T STAT3 I ) 4n JST-124, AT LA
B BRI o 12— 2D WA STAT3 b2 45 2 JiyRg A MEK 0 1) 77 470 14 (%) Jis IR v SR X6
BIM (F34EBIM-EL .BIM-LAIBIM-SL) ik [ Wes ternE 7k . BIMZ i 5 ZMEKH 1 71375 5 10 41 iy
P, K STATS i ] FEARBIMAK A o © AISTAT3 P T miR17-92() Fik , J5 FH M HIBIME A
L IARISTAT3 W] T 3UE = /K P BImiR17-92, 3K B ARBTMK ~F 412 13 X MEKH 1] (1) $0 2 o AL
I, miR17-927K ~F 1 S B g PCRA 7] DA 5 B PE At STAT3 b 82 75 7R 45 .8 5 & v 5| AR MEK 1 i1 47t
. (DaiZgE A ,2011) .

[0154] AT DL L N SCA T 0 77 v R IMEK Fr 28 4 11 48 o] DA B 42 B BT 400 1) 551 S5 MEK ) &%
£ BT B R MERYE PR 1 RAE o Emery M H A F (Emery %5 N ,2009) LA K Wang f& Ho[7] &
(WangZ N\ ,2011) Joal LR e T X Ph o AR , HoAth J8 25 AT G 521 A7 - Nosty 671 18 15 8 e P 40
FEFIMEK 125 1S 1, 5] aniP124LF1Q56P . (7] 1) .

[0155] T %2R (it bk % 5 MOMEK L [R]) o 98 AR [ J7 35 2 A Ak 6 N ) o 7T LA
AR b IR AL IR R AR B AR AE PR i B R AR AN PR T M9 I 2 R R M 9 R
H VR A o 30 I AR AR 2 R ) R R RN R S AR RIS AR R

[0156]  FH T~ % e SR AR (1) J5 ¥ 0 A PR o A S 910 FE PCR S I 7 4438 i 3R S I i 3R 0 1
BB IREr VRO AL 242 (FISH) Ml R HAH 5 .

[0157] &b 3 7 ¥25 A AR AT 2 S0 1) - 1X S8 A FRAHASBR F-Sanger Wl 7 (HLFR A S0l S
) FI&Fhidi A Bl (SBS) 53, tnfiliiMe tzker 20055 A FF [, 38 3 2428 5 , i it i
FEM T (40, WO 2005021786) , &k f g I 7 (91, 36 1B & F 55,622,824 16,140, 053)
A K AL 7 (LA MOxford Nanopore Technologies, UK M3RTS) K FRAT 708 BE M 7
TR AR P I R, 7 51 () 45 58 7B R A 22 RSB o TR PR I B0 AR A A2 49 n 5 [ &
FIATF 520120264632 F1E bR L F A T 5W02012125848H

[0158] A W IR AR 1 J5 T-PCRIF) J7 ¥ 2 A 4tk 0 0 (%) ¢ HLR FHPCRY 38, AR i R
BN 7 51 B AE B — 5 JHURE IR 3 B S 1 540 o 48, 588 6 i e 87— PR bl B
Z M (PCR-RFLP) J5 14 o VF 75 JE 1L PCRY™ 188 35 [K 41 ¢ 51) J5 DRk A N 28 A% 38 e FH 4% 72 AT B
i N DI B B T AR X 2 AR, FR il I UK S 5 - 5 I, il , 0ta % N, 2007 ot m] DA
S PCRASE M SR A% o 2 DL, 451 4t , |6 B R 47 A 502012046981 o

[0159] AT Hi 3k J7 V2 & A A0 2 AN ), FF A FFT491 i 6 JH & R A FF'5: 201302036 32 F1 36
[ % F58,389, 219418, 288, 5201 . 1X £ 77 vk I T ¥ K 2H X 35k 5 F P %11 A% IR 1
R AT o 4428 0] DA 5 ] 7 A 7 v 2 5 B % B R 41 1 SRR IR (B 271 3 300
a5 FHECAR (B anA= 0 ) B0 I SE A% T B A VS VRUAH 2 22, JL B J5 mT LA 5 4 B [ A4 3R 1
BN ek ¥ FER AR -
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[0160] ) T8 B ZRAEF (MIP) H AR AL 201 3 B A FFLEBI UnAbsalanZs A, 2008
BT 75 324 FAMIP 23, o0& T 25 R 20 Y Rk 8 “HE B 4R % (Ni1sson%§ N, 1994) JMIP4y
TR S AL TR , FLAL S R X3 38 7 91 FR il 1A 5 A Tag (% 51) J7 51 (16-22bp) -
MIPE B 7E B AR AL 7104/ SNP J8 [ 2438 JMIP 77 2348 1] UL A R 22 AT 5 35 R ZHDNA 24 38
) “HEB1 PREHH (Hardenbol %5 N, 2003) o £ 58 SR VL EL A G O T, I8k AEAG BY gk AT B i (i
FAR LR F 72 A IRIR o T RE L R AL RV X o E 55— R BR 1l i » FH 38 F 51409 8 B
BT o FRR R 3 387 DURA OR T 5B 51 b 2258 09 R R B o 0 A2 B J P BRI 2 , 3@
i Tag /75 55 EfcTag (R 51 B HAME) 2258  fETag—cTag WML B2 J5 » A I 2145
5.

[0161]  "FHTHIERL 23R [ Aok B & A0 sh i B 4 BUBRAF N-RASFIMEK 1 4%
KRR A E IR 75 HISEQ 1D No. X L8 ¢4 af F T % & B A AR RBRAF \N-RASFIMEK 1
SRR 52 E T 1A

[0162] K 1-BRAFF 4

SEQ ID| 2 RIAMEEA | APk HAAZ &
NO. 5
1 R A
2 % K A
3 A% BR X & (Rattus norvegicus)
4 % K X 2. (Rattus norvegicus)
[0163] 5 A% B J» &, Mus musculus
6 % K J» 2., Mus musculus
7 % B %, Oryctolagus cuniculus
8 % K %, Oryctolagus cuniculus
9 A BR & 2., Cavia porcellus
10 % K & &, Cavia porcellus
11 A% BR ¥, Canis lupus familiaris | 4K x1
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CN 109475541 A 24/81 T
SEQ ID |2 KRXEEBAF AWK H A &
NO. 5|

12 EZS ¥, Canis lupus familiaris | 4K x1
13 R ¥, Canis lupus familiaris | 4k x2
14 % Bk ¥, Canis lupus familiaris | &4k x2
15 A% B ¥4, Felis catus
16 % Bk %4, Felis catus
17 A% B 4. Bos taurus AR X1
18 %K #, Bos taurus 4K X1
19 B 4. Bos taurus K X2
20 % Bk 4, Bos taurus F K X2
21 B #-_ Bos taurus TR X3
22 E 24~ Bos taurus T 4K X3
23 R 4. Bos taurus K X4
[0164] 24 %K 2~ Bos taurus TR X4
25 A B 4, Bos taurus E4K X5
26 % Bk 4, Bos taurus 4K X5
27 A% B 4. Bos taurus T 4K X6
28 %K #, Bos taurus 1K X6
29 BB 4. Bos taurus K X7
30 % K 4 Bos taurus TR X7
31 R 4, Bos taurus K X8
32 E 4, Bos taurus F K X8
33 A% B 4. Bos taurus 4K X9
34 %K 2~ Bos taurus 4K X9
35 B %4~ Bos taurus 4K X10
36 %k 4, Bos taurus K4k X10
37 R 2~ Bos taurus 4K X11
38 %K #4-_ Bos taurus K X11
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CN 109475541 A 25/81
SEQ ID |3 RIXMEBRA | MK HAfE &
NO. %\
39 R 4, Bos taurus AR 2
[0165] 40 % Rk #-_ Bos taurus 4K 2
41 % B 54, Equus caballus
42 % Bk 4, Equus caballus
43 ER 28, Gallus gallus
44 % Bk 28, Gallus gallus
[0166]  FK2—N-RASJF7
SEQID |3 KRAMEBRA | AWKk H4efE &
NO. 5
45 R A
46 EZS A
47 A% BR KX & (Rattus norvegicus)
48 EQLS KX & (Rattus norvegicus)
49 A% BR )y &, Mus musculus
50 % Rk ) &, Mus musculus
51 A% BR & 8., Cavia porcellus
[0167] 52 % K W% ., Cavia porcellus
53 % B % &, Cavia porcellus FR X1
54 % K % &, Cavia porcellus TR X1
55 % B ¥, Canis lupus familiaris
56 % K ¥}, Canis lupus familiaris
57 % BR %%, Felis catus
58 % Bk 34, Felis catus
59 % BR 24 Bos taurus
60 % Rk 24~ Bos taurus
61 A% B8 %8, Gallus gallus
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SEQID |3% KXEZBAF | AWK H Az &

[0168] NO. 7

62 % Bk %, Gallus gallus
[0169]  FK3——MEKLJF%

SEQID |% Jk & #% B | £k

NO. 5

63 A A

64 % K A

65 %R X % (Rattus norvegicus)

66 N X % (Rattus norvegicus)

67 R J» &., Mus musculus

68 % K J~ &, Mus musculus

69 A% BR %, Oryctolagus cuniculus

70 % %, Oryctolagus cuniculus
(0170] 71 A% BR % ., Cavia porcellus

72 % R % 8., Cavia porcellus

73 %R ¥), Canis lupus familiaris

74 % K ¥, Canis lupus familiaris

75 A B %%, Felis catus

76 %K 3%, Felis catus

77 A% BR 2. Bos taurus

78 % Bk 2. Bos taurus

79 A% BR 5, Equus caballus

80 % K 54, Equus caballus

81 % BR %8, Gallus gallus

82 ESi3 2, Gallus gallus

[0171]  FEAZSEH 7 =M 53— A5 T, BT iR 77 v 08 B HE it F 22 /0 — Fh 53 A B3R 97 571 A ik
PI3K/Ak tag A2 ) F0 55, WA SR A I
[0172] A B i — AN St 5 202 F 9697 Bk 3t 52 438 A e ie 1 4 T 732, BT e
S T BRAF I 3 751097 ¥25 W MEK I 831 751037 925 B 9 =8 8 7 MV R Btk 1) o BT 3R T vk A vy 52 X3
Jits P R () BVD-523 B e 24 2% b AT 52 () 2 .
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[0173] & 3& B AHLIE B 52 10 WA SCR A T B S it 77 2, ik 7 vk v] 1697 B
SN T IERE , B HE B S B ) R AR 5t BUME TS FIMAPKSE 14 S EE i i o 45 7 2
AR RN FATIA

[0174]  FEAZSLHETT S8 10 53— AN J7 1, Frid 77 23k A4 1) 523038 Tt F 22 20— M 5 A e T
A, EIEPT3K/ Ak t I AL B H 7], A ST A TFHY .

[0175] AR BHM 73— ALt 222 F T % e 52 2 T8 FHERKHN H550 i 7 5 1 B8 T iE
()52 1 7 B 7 B 4

[0176]  (a) A\SZAXE IR1T A MHE s B

(01771 (b) G IEAE S AR E 52 H 2 T BA LU N — Ml 2 Mbsic 4 :

[0178] (i) RAF[RIFPZY 2 [A] (1) % 46t

[0179]  (ii) RTKEKNRASTE S 4& 5/ Fif,

[0180]  (iii) A2 /p 3500t Bl (MAPK) 5 5% S 00 30

[0181]  (iv) MEKJIE AR (A7 AE

[0182]  (v) ZRAZMRBRAFI] 1Y,

[0183]  (vi) STAT3 i,

[0184]  (vii) MEK) AR 44 111 48 rh B 452 H Wr 4 ) 55 SMEK) 45 & 55 202 B BMEK T 1 1 %
[0185]  HLrbr— Pl 22 P A () A7 A5 UE S 32 138 R Ji il XS BRAF A/ BMEK I 1) 7197 ¥ 72
MEVE ) BT TR, FF H 32 3 K 52 285 8 FHERKHM 11570 197 12 , BT iR ERK 401 1) 771 /& BVD-523 5%,
Hej2e BTz rEh.

[0186] &1 B AHILIE 1 52 1K WA ST A T o R St 77 R, iR 7 vk vl - %508 i
B ESCA TR IE R 3230, AR A S0 @ 1 R AR 1 5t B i AIMAPK 7 P 1) 75 L
IiE o %5 MR RAR ) VAR U IR .

[0187]  FEAZSLJiE 7 R — D710, BTk 5 208 B FE 4 BVD-523 8 H 24 2% |- nf 8252 1) 2h e
Mg B — Ml 2 MR br SV 525038 - ik, Brid 77 v e B 45 m) B — Fpak 2 M
AR BV 523K Tt 2 — P A AMEE T R AR PT3K/ Ak t i A2 F 0 7], WA STl A
AR

[0188] A& B Iy — N SEiiti 77 22 TR 8 32 il o iE AR I 25 i &4
i JiE X JEERK. MAPKIG® AR ST V2 & MEVR (M) BUHTME R IR H B WAL 2455 BT 52 1 4k
BR BRI A R I BVD-523 8 He 24 2% F a2 ) 2.

[0189] &3 (K AN 1) 32 183 AEERK MAPKI& 12 0 1155097 ¥ (9 2R B n A SC e A T o £E 1%
ST R IR 25 -G YT TR IT ESCA TR , BFE R E U E R R AR 5t
Pt Bl AIMAPK I P ) P LE g iE o 45 8 R R B 7 vE B n BRI .

[0190]  FEAZ St 7 RH— N7 10, AR WA & Wik B 5 2 /0 —Fp 5 AN BI6R 97 71, AR ik
PI3K/Ak tag A2 [ #0155, AL AT

[0191] AU B Iy — N SE 77 2 2 FH TR 7 Bk 32 Ao i /R A 8GR0 &, B
e EXT AEERK MAPKIZ 4297 V2 2 MEVE I BT MR o BT I8 57 6 A0 B AR B A BH A AR 2540 2
G, 5 HAE U — k.

[0192] P i 55 s ] LA G5 FH Tk i 24 W 2 W R JHG Al e 2 771) (910 Gam 22 v 7] ~F- 8 3
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VETREE) A @ A7 25 2% Bl D223 /NI V& % TR A& ik 4 523 . rid
LI G WA HAR s R TR BT BA LA AT D7 48 0 T8 SXAEAE Tl A, 490 an DL i B0k R %
o AR IR A G AT LB — D AR R 8 Tk B — AN N X, T R gk 245
VI -G AN AR AT 2 1 X5

[0193] &3 M FIAR % 1) 52 1 3% FNAEERK MAPKI& 2230 1 707 35 (1) 2R R A SC B A FF o 16 1%
SEE g G, BT IR & T TR IT B SCA T REAE , LR R A AR SO e R AR TS S Bk
T FIMAPKE P ) BS SeJeiE o 45 72 LS AR (1 7 v n b ik

[0194]  FEAZ S 7 S 10— J5 T, B il Sk 2 22 /b —Fh S A6 97 570 AL PI3K/
AKtIEAR BRI, i A SCRT AT

[0195] AR BH 1) 5 — AN S it 77 58 /2 FH T 400 1) 4411 B A RSK P B8 B2 A (1) 7 32, B i g 41
XTAEERK MAPK:E: 42 $01 1) 751 2 S 76 1 B A0 14 110 o BT 3R T v G0 466 i e 41 i 5 B R = ¥ BVD-523
B 245 b nT s 1 R B fk— BRI 1], BT IR — B[] 2 DA 6 40 A H 9 R SKR B 1 75 21 417
il o FEIZ S Mt 7 S, “Pfil” f& 48 BVD-523 e 245 % b vl 252 1) EE AT ik th — Fh sk 22 Fh 57
HMETIE T 775 e 2 5 T 3 T LA FH ) Ul L B A 35 3k 24 0 ) i R R SR SE L, B
TEARAME LR I 51 4k BVD-523 8 1L 24 5 b mT 3257 1) SR AT i o FoAth v 7 ISR ik 25 J 4m
JL R TR 1) 15 7 3R S B o 7B B AR E LF , BT LE 451 a1 i 40 23R IR BVD 52381 L 24 % |- mf
52 1) ER AT IR M F A 6 97 SR AT B fod

[0196]  &ri@ AL SR ALK FEERK  MAPKI& 42 #1011l 771 A A ST A8 T o 7R 1% Kt 77 S+, AT LA
75 B W0 ERTIR 1) % P A 4 B o FOMAPK I 12 1) 9o 248 e v i T B2 i e A R BB T 0
TE MR AR W ik ERTIR .

(01971 WTDAZEAARAL B AR B A N 1HEAT 2 STt 77 22 1) 77 925 AT LA T 38 e ) an #E A48 S0 JF
(1) 8 24 7R 11 41 L H o3 B AT B SR SE B 4 B B T

[0198]  FEi% 5Lt 5 Z& ) — 5 T, 41K F-50 % HIRSKBE B2 1k o 76 1% S it 7 R B — A
i $0 K T 75 % FORSKBE R AL o 712 S it 7 S 53— AN 5 T, $ 1)K T-90 %6 B RSKRE R 1L o
FEAZ S J7 ZE 0 55— J7 1T, 3K T-95 % HIRSK IR Ak, o 7E3% St 77 R 10 55— AN J7 1, 30
KT99% [FIRSKEEPRAK o 7E1% STt 77 221 oy — AN J7 1, #1100 % FIRSKRA R AL, o

(01991 FEAZSLiE F5 S0 53— AN J7 THD » Jech 200 L A2 R 7L 30470 o 4 o 0 32 b, W 7L 30470 9 400
SREEE N REEI) RIS I K T S0 FLEh 4 o 580, 1 3L 30 40 98 40 i 2
N

[0200]  7EiZ St 77 R 3 — A7 T, B2 fd o0 SR B0 FE 4 BVD-523 8 2 2% b n] 8252 1) 31 it FH
25 NS AR 2 1R

[0201]  FEARKBAH, “BHE" 8 HBIT A UE” FIARSLA TG P EAH & PR X ARG
G A YR, it 25 2R B, R DA AR A ST IR 1) 2 BT 7 45 R - A G
i FH 7 AN AT DL AR 00 e , I ELBEAT IR A 1) ) 7 7 A AT ) e AR P o A AT
FARN LB 70 B i P A%, HEME G 2R, y6 97 Fp SR 1], BT i FH 1 A {7 L Ath 24 P 1 A
PE IR LB (a0 N2 8 IR AR RS R/NRIRPSSS , DL R TR [ 2 R 5 2 2 ATk Hh A BT R R 1
FAARI M AR, AR IE AR AL A B A A SR B 2 XA AN &,
FLRA 30 A i AE R B AT & o AR R WAL & P k2 & 0 ) A R B mT AR R AN S =
AU EAS SN B Z AN it FH 75— R A DA 24 1% [ 5% 20 I it FH
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[0202] ST FFHIBVD-523FHH AR 771 19 77 5 (1) i 1) A PR i P S 49 72 R 29 1mg / kg
F £)2400mg/kg , Bl W4E R £ 1mg /kg £ £)1200mg / kg , T K 75mg/ kg £ 44 K £1300mg /kg , ELIE
TR L) 1mg/ kg B 2)100mg /kg o X LG (1) HARACKRNE ) B O R A Ing/ke 5mg/ ke
10mg/kg+15mg/kg.20mg/kg25mg/kg30mg/kg35mg/kg40mg/kg45mg/kg.50mg/kg.60mg/
kg.70mg/kg.75mg/kg80mg/kg.90mg/kg.100mg/kg.125mg/kg+150mg/kg+175mg/kg200mg/
kg.250mg/kg.300mg/kg.400mg/kg.500mg/kg.600mg/kg.700mg/kg.800mg/kg.900mg/kg
1000mg/kg1100mg/kg+1200mg/kg+1300mg/kg+1400mg/kg.1500mg/kg.1600mg/kg1700mg/
kg.1800mg/kg.1900mg/kg.2000mg/kg2100mg/kg2200mg/kgF12300mg/kg . 4 LA 1Y
BVD—523 1 H At 47098 71 1) A 2500 & AT AR PR AN L =AS  DEAS VAS /S AN BB 2 A4 377 it
F 78— R D& 4 1 181 R& 43 it

[0203] AL ITHIBVD-523  HAhA i 771 0125 b FoAth B e 771, BRAS A B 1) 245 W0 40 & P mT LA
CUATART B ER A 00 07 5« BT VRSN, BRAE SN B8 B30 771 B T 0 BIR B 4T J) 30 e
H BT AR 24 1 77 N EAT B B Ah el At it 0 an g A L 5T VA S B2 A RN i
W B FIE R UL B K P S 3K PN 8 PN BRARERL A PN o BB A s AN ST T RIBVD-523
JFL At A7 ) 7500 R - T At e e ), BOAS B ) 2 A S 0 RT DL S At R T I it - SR R
B, AT LLKEBVD-523 | HoAth 41 1) 71 R AR ST T 88 b He At e 711, 554 5 B 1) 245 W A0 & ik
AT AR B DA HoAt 77 PR 5052 1B BHAR IR 73 W0 1) 52 00

[0204] AR EA A GV —FhEl 2 PG PE RS 5 — Pl 2 Mg i BTS2 1) B
TR B A DA AT e b — Fh Bl 22 Fh HABAL &4 25900 153 AN/ Bb BHE G o JE 8 1 ]
it FH I A%, 38 ek AR T AR N 53 8 R0 8 R 7 920 A B IR 50 /A A P T 1) s 245 2 BT
B 558 . 2 0L, U, Reming ton, The Science and Practice of Pharmacy (3521hK,
Lippincott WilliamsfIWilkins,Philadelphia,PA) .

[0205] 2427 b A 432 52 () i FE 7R B A A R AR I B RN (S 0L, 1 0, Remington, The
Science and Practice of Pharmacy (521ft,Lippincott Williams#IWilkins,
Philadelphia,PA) #1The National Formulary (American Pharmaceutical Association,
Washington,D.C.)) 3 HALFEHESS (LU RERE « H 5 B A0 L B EE) , JE kD, 2F 4 = 57,
BEIRES (Anile — 45 (BEIR = 45 AR IR ELAES) , AR AN, 7K, /K RV (B, 27K L AL AhE:
SFPR S PRRS B 3 A AR VAR S VR A W A A B S VR L R A B VR 9D » IS (n
CBE CINBEFIR ) , 2 0l CnHr a8 B AR & ), A LR (iR < Bs A0 H-h =
Big) , AEW AT AR IR ) (RN lE- 3 421G V58 (JRBRER) AIER (BRIF) ) , s AR FE i,
B A, sk, T (B a0 B oK S PR 2 RO B R 22 RAAT AR 2E) , ml el i, e () a7 %)
il e T AR, RER AR A A S BRI HoAh e o AR I B i B E R E X, T
A B2 B D ) B b 24 2 b AT S2 IR R R Bk A L 2B “PTS2 I)” o od FH T Birase 57
JRRIF S0 it FH 34 420 PR A R 771 B 8 A A AN IR A RN ), L AT DAASE FH A 53317 36 B AR A o FH
T P ade 75 RS it FH 77 92 1 R 52 TR R R R B A

[0206]  fFukih, A< BAI 25020 & W] &6 23406 rh i R oAt s o0 F0 /st Al o i
SE B3 AR AR AR QT2 IR, B0 (1) 45 70 70 e 5 500, anveky  FL 0K L FRE | 8 ) 0 L H R
B AIRERR 5 (2) RhiG 7R, QiR LA g 3R (VR 31 L B RS L 58 & I Mok s Joe I 58 TR 2 R R - 4
AN R AT s () PRIB TR, anH v s (4) B AESR, nBR e BRBR A SRR EUR ZEER |
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IR SRR £ 2 RVE R W SO HR PR BT B RBARAN : (5) VAL 71,
5 (6) T B A 20 (7) SRR, VSRR i BRI : (8) WA
U R« (9) TSR T BRI BRI B8 ] A 2, — A e
B (L0) SR, 12 A S MR 3R 20 L BRI L G O 2T 4 2
SR B WA SRR e s (11) Bl (12) BB AL, AL 9988 i 1k sugar) 3
2. SRR 0 T VERD B AT A AT R 2 B
oL R T KR L S LR RERR B RO A (1) H R ),
AKERIEA A (1) B (15) FETH s (16) 1M s (17) BB MERRGEIR 7, )
PSPPSR T 4 3 B £ O R LT MR 56 45 0 B A R R R R 4
SRS + (18) MBI+ (19) BE : (20) B s (21) UL AIBIEA: (22) MV AIRIFLALHI
2B S R L TR LR KR T R T 1,3 T S L
T 2 TR 35 B BB R R D LK 2 2 BRI K L B
(K BRI R (23) 371, USRS A R P R HIURR 0 e, T AT K 5 (24) LU
(25) 51703 T 52 2 10 LSR5 00 kR A AU 4 (26) SRR (27) Akt
ISPREAR  (28) OISR AL SRR 1 25 €70 35 B URIBN B 22 SR R LA A AR O ELA
A TEFE I 2 S A RCRE 00 PR 5 b 05 SR AT BESZ I 38 P T )2 A
B P30 PR 3 R R A ISR AN, LT B8 PR A U B B A 2 PR T e 2
I FI 7 06 P 4252 AR R

[0207) 3 I B 0 A T 26 0001 25 T DL 6 RRESFL L0 10 B9 K BT
K AR 7R AT 5 I K I K LG BSOS B9 K AL,
P2 M. 50 T BB A U R T, S A S L
£ R TR

(0208) P 1 ARHE P 1280 (e H R UL A AL A SR 4%) FT LA 1
AR PERU 5 R 25 F T B I MR e LA SR — R AT
SR 0 AR A9 Y BEL 70 TR 29 A0 TR S UL 6 £
AR 2 6 P 20T HOIBETE 71 T LAk PSS TR0 42 2 0 0 RSS2
RS T A1) 90T LS P R B0 46, B 24— RS RO AL 53 . 7T B
PRSI R 790 T 9 3 G0 AP 2T 02853 1 0
) BB T B 2 2 0 BL e IR ) 6 PRI G S IR TR 2
S FUAVRUBURL , 7 LE i P8¢ RSN FE AT SRR 4 0 o LA A2 O ) LR
RTER 3L A BT T LA S B 3o 035 5 ) A B R B 4T B
I 1030 2 RS 8 0 KK B 0L 2 S T BLFE M & RO, 9F LT
L R ORE 4L 25, (6 DU AE R 0 e R A0 5 5 RS P LAY B DL
RH 772 T E RS T LR SRR

(0209) P 1A P ¥ A 012500 47242 P 452 S CTLE VL B R
R LRI 2 2 0I03P RS R PRI, 1 AL £ i
LV, ARG 9L LA BV B YRR € 35 2RI 0 e T
e AT P AL

(0210) T LA s 0 PO 2 52 8 10 200200 £ WO LA A Mg U7 4, FEPT LA —
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Folr ke 22 i 1 2 55— i 22 A5 32 110 3 5 e A R R B R VR A R i 4, TR R
0 8 7 B A A A 2 U [ A, A AR AR VAR, FF DR Lo A L 9 s b kA R T
PEAL AW o 38 FH T 9330 it FH 40 A B B 25 0 20 i B 36 2 A AR AR 2 1 M 4 i 242
AT 252 R R R TR B R AR ) 7 M 2E VLB B R T R st ZE 7

[0211]  FH-T-~ FHBIZE R it FH 1 700 B A F5 o8 oK 8 25551 R W50 L L8 R0 e
00 UG 71) < Y5 RN N T o i PR R /A B 0 RT DAAE TG B 261 N 56 18 1 255 b nT 852 (1 Faok:
PR ARV A o B IR L8 RN Jie vl 25 A8 TR 771 o K 2R AR 252 551 ] 5 A Wk T 7] A
o

[0212] & T g E A0 FH 0 A A BE I 250 2 & P ml L — Fhal 22 Ml o) /b S 2l & —
Fhol 2 P24 2 1 n] 35252 19 JE 18 4598 K M B A K PR VA TR < 2 B0 B VR B AL 7 B8 T B R
AR (AT LATEAS FH HITEE A4 B T T TR SR B o B0, om0 A 18 B B AR 22 ph ) A
1) 1) 5 TR 2 52 3 1) T 595 1 4 T B8 B B A 5 o 491 a3 s A B AR AL S R 23
PR 0 8 (R 3 BT 7 BORL RS, DA B ad ik A FH SR T & M 7, o] DRSS IR B o X L
2y AR AT S A E R, AniERE T FUAL RN 2> B o 18 T BE T B A B L
A, BT LA I A5 RE IR IR AT AR K77 R ZE K T v 5 2 T 2 R A

[0213]  fE—UE1HAL T, A T AEK 254 (I an 259 il 550) IAE F 1R I L M\ 2 BRI
T S AR AC o 33 R DA 3 e 8 7 9 e 22 1 4 o B 78 T R D S R 2 VR VR S TR o
[0214] SR J5 , i PR/ 254 (P WS AT 2 e T LV S 2% T 9 O 23 S H e T i A K/
HERTE o 28 1ty , W7 DL T K 77 12 701)/ 24 P 0 At B AE S P T W v SR S B 18 W o 25 245 (1)
BT/ 2 LB IR IR o T 3E Ik E AR 4 RT AR 1) SR ) HR T S A s 70 1 A e R ol %
AT S A T 2o Bk T35 MR B2y 5 5 S ) LE G RR BT P AR 7 BB ) A I, T DA ol
T T RS2 R TSP T o R T 3 K 2 W) 3B By R 2 ZRRE 2 1) R o AR B LR R R ) % i
J2E AT VA B A0 751 o P Y S A AR T DA A3 a3 e 1 R e R K

[0215]  #fll ) v DAAE B o7 71 B 22 ) 1 2 A A iy (9 a2 S0 RT /IR AR A7 A, FF BT DAFE R
T2 N AEAT DL TR BELE AL FH TR Z098 007G BRI R TR B A, 48 Gn R 5 FH K o I B 9 555
VRN VE I AT ER IR SR T B A S RO A 7R 1 %

[0216] A BAFEHE T XFHEERK MAPKI& ARl 777 v M v 1) B v AR R RE VR T R AT
TR R B RRERKAN G AE LG AEA ST, S NIE R B, AN R ERKH I 77U 2 A [R)
B YRR o DAk, 3008 g A P — Pl 22 5 AR ERK M 1) 70 o] DLk — 2D B AR SR id
HAIAE o R, AR BH ) — e S 7 S8 A0 46— Fhal 2 P 53 S ERK D #6175

[0217] A BHIEIRALIG T G AN v] PIFR B0 7% 14 BRAF6 00 58 A48 BH 4 B8 2988 (1) 52 i3 1) 7
B, AUFE ) 52 i FH600mg BIDfYBVD-5238k Hi 245 T4zt 26,

[0218]  FEAK B —LesL it 7 R, T ik 548 f&BRAF OO 5 AR

[0219] AUk BHIRHEAE H T8 97 A A vl UIBR 8% F2 14 BRAF6 00 58 A% BH 14 B 2 IR 1 52 i3
LG, TR 45 W6 £ 600mg (I BVD-523 8% H 245 % ] #5252 () EE AT ik sh 265 % v $:52
(B A BRI -

[0220]  $& AL DL St 51 LA 3k — 20 15 B A i B 1 9 o 3 2SI i 431 3 U BRI T, RN
P LT A 7 PR 1) A i BH S
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SEHE

[0221] i1

[0222) PRI %

[0228) 72 5 95 e I3 4% P T 46 M 26 26 45 0 AN 95 0 o % 70 B
ST AGASTEI A K 2 2940-6096 114 SRS FIAIAE AR 4k 2 M0 Ab 80 . A B T
8 00 2 A B

[0224] 4~ MR ALTEE 1 355

L 3745

1 # £ # R(MEKi)

2 # 31 3F (BRAFi)

3 BVD-523 (ERKi)

4 | iA34F R (BRAFI) +# £ % R(MEKIi)

[0225]

ik 354k B (BRAFi) + BVD-523 (ERKi)
# £#% B(MEKi) + BVD-523 (ERKi)

[0227]  FEFLittle®E N, 201 14T B — AR e 3G, HAEE 20 b id - SR e A Al A=
HAET0-90% & 50 4% o o3 43 AR LR AT REORKF “ T8 I HAE AL 3 2 [A] & B Prdse — 20 (1)
U, SEA ) IR 3 AR L) B /N0 %) o 355 77 2 B 3—4 K B 3 — IR o 24 2 M P IR0 31 2940-60 %
VA, SR 1 W SR I 40-60 % B & 11, W AR AR AR 43 A4 9F H— B eI 1k 34060 % 31
GRS 24 [RIRE , B IR FE R34 R T — IR AR 757 B 2 %0 1 (B120) .

[0228] b B — AL B, T 4R VR FE ANGRI B 3G I a0 R 1R AT : UR A TCso 46, AN I B i
W, B R, 6 T I 4550 A E A, X T R A R CUAHIE R S = N, AR R
Ja S ERIR I N1 565

[0229] S F2H A b3, ECUn oA B NS Inan 3547 : DURERIML A K2 1Csol ) — - JF
a6 (ZH A e VR R W I K 3 B 204070 %6 1 49 90 Bl , 42 HE e — ) st 3 (R A7 90 46 m
W SR G AEHE T ORAA IR TP B IAE R 3G &, SR 5 BRI EERI L. 5538 ) « R5 8 R 118
XL TT R P E .

[0230]  ZR5-FliH &I In—2%—1H

[0226]
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[0231]
Dab/Tram Dab/523 Tram/523
% | Tram | Dab |BVD-523 | Dab | Tram | Dab | 523 | Tram | 523
# | M) | M) | M) | @M) | @M) | M) | (uM) | @M) | (uM)
1 1 5 0.16 2.5 0.5 25 (008 0.5 | 0.08
2 2 10 0.32 5 1 5 0.16 1 0.16
3 3 15 0.48 T 1.5 75 1024 | 1.5 | 0.24
4 4 20 0.64 10 2 10 | 0.32 2 0.32
5 5 25 0.80 125 | 25 | 125|040 | 2.5 | 0.40
6 8 38 1.2 19 4 19 0.6 4 0.6
[0232]
Dab/Tram Dab/523 Tram/523
Z> | Tram | Dab |BVD-523 | Dab | Tram | Dab | 523 | Tram | 523
B M) | M) | @M) | @M) | M) |(@M) | @M) | (aM) | (1M)
z 11 56 1.8 28 6 28 0.9 6 0.9
8 17 84 240 42 8 42 1.4 8 1.4
9 25 127 4.1 63 13 63 2.0 13 2.0
10 38 190 6.1 95 19 95 3.0 19 3.0
11 57 285 9.1 142 28 142 | 4.6 28 4.6
12 85 427 13.7 214 43 214 | 6.8 43 6.8
13 | 128 641 20.5 320 64 320 | 10.3 64 10.3
14 | 192 961 30.8 481 96 481 | 15.4 96 15.4
15 | 288 | 1442 46.1 721 144 | 721 | 23.1 144 | 23.1
16 | 432 | 2162 69.2 1081 | 216 | 1081 | 34.6 | 216 | 34.6
17 | 649 | 3244 103.8 1622 | 324 1622 | 51.9 | 324 | 51.9
18 | 973 | 4865 155.7 | 2433 | 487 |2433 | 77.8 | 487 | 77.8
19 | 1460 | 7298 233.5 3649 | 730 | 3649 [116.8| 730 |116.8
20 | 2189 (10947 | 350.3 5474 | 1095 | 5474 [175.2 | 1095 |175.2

[0233]

SEREPUVE AR A B I AT BR BT 2 B P 2
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[0234] gt FH 384 5 U 5 ¥ DO 24 (g B ] () B () i/ A, VPR T) B e 1 R 3R A3 1) /2 8
(140 &4 ) B B T 3 4 1140 7R ) AR P AR A o o) T R N 92, g 40 i DA B L 3000/ 4T g
FEFP T 96 FLARAE & A 10 % FBS I JC 25 YIDMEMES 77 3L b, 3576 I N AL & W s B W 3ok HE 2 iy
Al LRGP Ik 15 o ADMSOfifs £ ¥ 11l 25 A6 540 » 15 B B KR BEVE L, An P 2A- I 2H P 7 » B 4 11
DMSOMR FETE 5E 0. 1% o 4 MRA A -5 40 AE3T C F15 %6 COAEIR 1E U H i & 96 /N o S8
JEMAAlamar#510% (v/v) I & 4/, FA3 HBMG FLUOs tar AR sz U8 K6 I 5% Y r=4) - #E
TP AN IR AL TS Sl IR FGraphPad PrismH i4-Z2 808 85 7 R 70t s - A2 1

FHAERH 4% 1

[0235] A5 HIAE R 67 Ffr o= B3 Al A 9 B 2R A R 4 I, £ 55 28 KT A6 585 1A JT g 1 5

TETE

[0236] 645 I vk b A ) 25 W ARk B - 55 14> H

[0237]

GBS Dab Tram BVD-523
SR - - -

Tram - 2nM -

Dab 15nM - -
BVD-523 - - 0.48uM
Tram+Dab 5nM InM -
Dab+BVD-523 7.5nM - 0.24pM
Tram+BVD-523 InM 0.16uM

[0238]  fii FAER T FrodE

R R T AR A A A, 6 55 56 R T 4R 28 24~ H 114 484 G

VL

[0239]  FR7-HE5E I % ik AL I 25 ) W aa T -5 24 H

[0240]

)R Dab Tram BVD-523
Tram - 8nM -

Dab 127nM - -
BVD-523 - - 0.8uM
Tram+Dab 10nM 2nM -
Dab+BVD-523 12.5nM - 0.4uM
Tram+BVD-523 - 2nM 0.32uM

[0241] 7534 H sty 36 WA 25 SRR, 7 s Jm — %0 398 B 00 e 92 R ] B 1) 54 200 i v B 2 T, K i 7
WDYEFRLE B e VR P2 ] o bR T 3 5 WU 5 V2 / B A4 o o R B R B 1 A A, o T A A
TE B R TR BT R % 1 h 38 4 Bl AN e s 3 1 b P, 45 S TR D AR FF AR BURIR B (3R8)
X FBVD-5234b B , LA A AT L 58 445 1k AR K I BLPE Sy v B (1. 81 75 S SR 7 e
55 , 55 TR YE IR AR BRI B 4 S22 Ja] R e (1]

[0242]  3R8-DAJH] g ¥k FE 1T 772 Ja (1) AL #4115
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L0 3 4 7 BHRM1 | ERELRY
1 Tram 160 nM 80 nM
2 Dab 3.2 utM -
3 BVD-523 1.2 uM 0.8 uM
D: 160 nM D: 80 nM
[0243] 4 Dab + Tram
T: 30 nM T: 16 nM
D: 42 nM D: 28 nM
5 Dab + BYD-523
523: 1.4 pM [ 523: 0.9 utM
T: 4 nM T: 2.5 nM
6 Tram + BVD-523
523: 0.6 pM | 523: 0.4 nM
[0244] 553/ HIHGHE I 12458 FHAE R 9 Fron &Rl iR BE R AR K 4
[0245] & O-B%E I e v Hp A FH I 25 M W aG R FE - 56 34 H
[0246]
INIES Dab Tram BVD-523
Tram - 160nM -
Dab 3.2uM - -
BVD-523 - - 1.2uM
Tram+Dab 80nM 16nM -
Dab+BVD-523 28nM - 0.9uM
Tram+BVD-523 - 2.5nM 0.4uM
[0247]  XFFHEWFIT, KFA3TH4HAE (ATCC) LA30004 41 ffn /FL ) 4l Bt 2% B e e — X =4

(1196 FLAR 7 , 7EDMEMH 10 % FBSH , F: 78 I N Ak 2 40 55 4 A 55 B 2 i ek LRGP ok 4%
155 FH10x 871 & 0 FE MR 4 A, B ZEDMSOMR 5 0. 2% o 26 1547 96 /N (10 00 s v 5 40, Fl
Ja A Alamar#510% (v/v) FE0E G 4/, SR G FE 2GR EL 2% F i8R s A lamar 15 /5
W4 72 /A L amar W5 R S W I IIN100u1 ¥ Ce11Titer—Glo/PBS (1: 1) , H: 4% I il & 7
(Promega) 15 B AL FEAR o 75 73 A 204 2 B ok AN 35 72 58 el R 5 W FIBLiss i & B2y

[0248] {5 2 , M FHSEZ0Coriss =A+B~ (A X B) 115541 2 #0081 040 TR0 A 23 B F L, e rp A
B BRI () 24 Py A ER O ) 24 WD BAE AR 78 TR 2 T 3R AT 1) 23 B ] o 4n SR b 245 W () 4H 6 =2
PIINA B W Coiss 72 T AR 3 F 40 ] o I SI2 06 00 %2 3810 P 20 B0 AR A ik 25 Coiso (L, 5 31 SR
HBlissfyid & . it Bliss it B KT 0R R EEH , /N F O E R RIS HUE
BBl issyid SR H 9 B £ SD.

[0249] L — %ﬂéﬂAiﬁTﬁiﬁzfﬁlﬁGraphPad PrismH = A 10 75— W 2 il 2k (AR T
X DMSOALHE 1) X6 FE 1) %6 3 J13EAT 2 1)) -

[0250]  Sf T ORyEMA G, ﬁnLIa%?éﬂ/\ﬁﬁnﬁﬁ AT Al amar WG F7 00 5E 25 . % ik
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Hh, FH4TCaspase—-Glo 3/7TMEE:. 65 2, FFHCT1164HAE PAS0004 48 i/ FL I 4H it % i — =X
SRR 96 FLAH , FEMcCoy " s 5AMNLO0% FBSH o K-A3 752 i LA 5000/ 4 it/ FL 1 25
JE B A AEDMEMAN 10 % FBSH o 7E I IR AL & P B4 A 100k B2 T A5 40 B Rl Bt 3k &2  DMSO
2R FE N0 . 2% , I HALFES00nME ¥ MU B 2= 11 BH 1 xT L o 488 FH 24 14 8/IN S 1 0 7 5 &
M85, I ACaspase-Glo® 3/7 50% (v/v) , ¥ FIRAEPEIR 7 28 DIR A58, HHAEE
TR B 1IN, SR G 7R R AR e 2% b e 7020 B B8l 2 A AN G 7R 2 (B

[0251]  XF T ZE /R 39BN E %, # SYPROFE (5,000 X &3, Invitrogen) £ 22 I TR
(10mM HEPES, 150mM NaCl,pH 7.5) Fi#@#E (1:1,000) oHisX6HARZE K& H FUELHE TCiE T
ERK2 7% PEERK2 (ppERK2) B p38a, Z 3k & 4 LuM. 44 85 1 Jot / G RHA R A1100 % DMSOH I AL &
YIS (2% v/ v ZDMSOH B) DLk 2 Bt 75 () de M BE  VRA, I B TRT-PCRAX AR o 4%
oKL DLREA B LC I R N 25-95°C HEAT ik ith 26 , 9 B EE AN A AR B TR S R 1B
ME B AP B AR EEIR E (Tm) FRH T RS P2 Wik FEAFAE T T 224K (A Tm) »

[0252]  F F-ERKIFIKII5E , #4335 FIERKL (10nM) 52.5% (v/v) DMSOH & Fhifk FE 4k &4
7E30°CAE0. IM HEPESZE M (pH 7.5) , 10mM MgCla, 2 . S B 475 L A5 182 » 20 OnMAJH o e i
WE A — A% FF R (NADH) , 150ug/mL P i 2 B4t , 50ng /mL 3L R fid UG A1200uM Erktide ik i
B 10535 38k A 65uM ATPAZ UG N o I MR A I ' BE (340nm) FF I 58 TCsofE Ay 41 ) 741
WREH R AL

[0253] S F-ERK2[K 1 I 5 , 5 FH s 52 v 0 5 BVD-52 3 % ERK 2 F 41 1) vi% 1 , 4 7 1) B 2%
W EJ9100mM HEPES (pH 7.5) , 10mM MgCla, ImM—H% 5 BEEE (DTT) ,0.12nM ERK2, 10uME&
RSB 2 19 (MBP) FI50uM *°P— v —ATP ¥4 K ATPRIMBP 2 11 B A e I3 2H 45 TR & 325 43 (33
L) 96 FLHR A o 15 FH AL A P AEDMSO H (14 ik £ 15 AL il 46 1 328 50O 35 1 4 A s 7E B AL A o
1. 5uL25 40 R BE A DMSOER DMSOHH () 111751 o 3 ek 8 IR 47— v —ATPFIMBP (33ul) #2845 %
. 207381 i, & 45 4mM ATPIF20% (w/v) =& 42 (TCA) (55ul) VK M, #4% ZGF /Bl
B, 5% (w/v) TCAYESR 3K IIAULtimate Gold™[N k7 (50uL) J5 , ¥ & #EPackard
TopCount H1 {135 o M 14 X5 R P ¥ 5 Y 2% , 38 ok 458 FHPr i sm# 443 . ORSCKS B U & 22 5 S
B A E B 15 T R R e KL

[0254] %} T-ERK2M) TCso il iE , 38 ik A #FE 5 K Il DN 7 v U o v M o B AR FEE 0 R < 0. I
HEPES (pH 7.5) , 10mM MgClz, 1mM DTT, 2. SmMAk B2 I B P4 B iR , 200uM NADH, 50ug /mL P4 i 2
P, 10ng/mLFLER It E 8 , 65uM ATP, F1800uMJik (ATGPLSPGPFGRR) . FRATPZ 4N i A [ .
H 43 #5 5 ERK TR A - 55 40 21 2 A FLH - B DMSOH [ BVD-523 5] N FL A, R FF R AL
DMSOR) & FE 1 5E o B3 0 58 I, BVD—-523 ¥ FEE 71 [ 50018 o 4l 58 R AE 73 OB RE T (43 2%
B) MR = R LE30°CHE B 1078, 2R 5 183 In NATPAZ 46 5 S o 5 W 340nmAk (1) W >t FE AR 4E,
B RIS [ 1) R B35 RTAG R LT 5 B 2R o 4 BVD-5237 7 1l 28 (1) 3 R 5 LR FE LA & 5%
Gt K 2 g5 G Bh 7727 1) S N CA B e K E B3 S 24U & DAAS AP 1 sm¥BCAF3 . OFR A % TCs0.
[0255] St 40 B R T2 s vk L B A AR FL2 X 10 A4 B fe P A2 96 FLAR H , 513k R P
R EE K B50% A o TS 7RI G S R BVD-523 b BRI Y (B & AR AR 20001, ¥R &
Yo 4-0. 25uM) FHAE3T CCO2E% 7= 46 H 0% B 487N o FH 100uL K PBS B 41 AL , 7 I A\ 60nL 1]
TR S e T I 5 22 Pk (50mM Tris—HC1,pH 8.0,150mM NaCl,1.0% [w/v]NP—40,0.5%
[w/v] i EREER A, 1 % [w/v]ISDS) , SR JE 7E4 C i B 107380 DA ZLAE A MY - K5 30-uL R R & 7
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RAEE N B 100uL i) e % 25 1 0 5 22 bR (120mM HEPES, 12mM EDTA, 20mM % 75 A i,
12.5ug/ml. AC-DEVD-AMCINt X & H B KA H » FHAE I & 4/ 21 AR G 1A 1L
B (B I Ke360nm, % 5 i K 460mm) {5 FIB1oRad 25 [ ot i 5 1 77 6 (RE L 5 AR SN )
2 A1 :8) 43 M AR () SOuL AR M i BT & & o s 20— A B R B B B PEAT AR A
RRug B F I 56 HAL, I H - S DMSOXS JEAHLL 4 4k o i % B 1 s 14 1 A5 25038

[0256] Dy MM EEA3TH T AR A M (P A v e, FHCE e 2 I ) B R B, B 8 K T S AR
RAEFEIIATS AN M AL 4 5 Fh R ) o B R DA/ B B2 52 724 M B2 R A N R A3 75 i g 1
(1mm®) o — H {803 2 B AR K/ (80-120mm”) , K ShPIBE L NG TT LRI B4, I+ TR 4 259
1BIT .

[0257] 1 PEMYBVD-523 8 —J7 ik, It 1% (w/v) F2 H B4 4k 2% (CMC) H IBVD-523,
AR (p.o.) ,BIDFIE 525,50, 1008%150mg/ 2 /T o [ AR B B0 i 4 9 FH 14 2 B8 A LA
758 175mg/kgfF R — K QD) M H , 3L HIRIATT QD X5) .

[0258]  FEBEML /3 H15 R A9 A0 R 128 (BN 28 1020) i /NS P R4S BVD-523 5k fidE Je
HEH TR L5081 100mg /kg QD it FH ik 4 4 JE A1 LA 5086 100mg /kg BIDH it FHBVD-
523, M AIZH &, BRI F0 45 0 s i L FH WA W b BE 1 A s e e Ab B ) (150mg /kg QD X
5) X REZH o 7E B 20 K458 1R 2H A 25 245 L I s P AR 4K o St B I 3h 40 , FF 4 B e i 2
2000mm’ [ & f AR , 8L e — K (BB45KR) (LLJC B3 M) i, SLii e SR AL, I it &
2% ) R AL ) 1R] (TTE) o 1% 40 & b AE J5 BRI A3 7588 A Hh b AT PP Al , o sh PRAL 1 228-
1008mm® 35 | P () 58 K B9Re o 76 3% B, B /N R BEH LA A 14 R 12 (BB 1) An20 R ir 44 (552
52H) AEH 1R IS HLAE JE INBVD-523 (25mg/kgik+idF Jé +50mg/kg BVD-5235450mg/kgik i
4EJé+100mg/kg BVD-523) AR4H%5 24 , B AR I IRBIDZS T, H A FL 45 TR o 24 78 B $550-
mg/kgiA AL AEAI100-mg/ kg BVD-523 BL— 7 yL2H LU S A W0iG T i % J2H. o & A R O =2
JifIR o 7E SR A2 R A% 1 2H A 2 24 DA I s A K B R 45 0R (BE60°K) o VAT 45 R i % TGDAf
E 5 F T8 SURTRIT ZINER XS B X FEN B A S B TTE R 38 0 & o L a3k 5 BORR 2B A7 2 B Sk 2
MreH 2 (A0 22 57 o XS T TG 2 Mt , A8 3L T- LA R A U6 (1) Fle 2% (F) sl &k v 5 5
A BEANVRIT (T) 415518 (C) A % TGTE : % TGI=1-Tf-Ti/CF—C. & Wa il /)N §L I CR PR M.
& AEWFT S5 RIS B A CRI BN 3 A8t 53 SR TES

[0259] N 7 MEAECol o205 MA P FIBVD-5235 M, TEAN R H 10% (v/v) JR4- MLy
(FBS) , 100847 /mL T B % , 100ug/mLEE % 2 (Invitrogen) A12mM L-AZBEFZIRPMI 1640
H1 5577 NColo20540 il o 75 HE A HiT K 20 M 355 57 20 T 40 AL AR AE B 0%, K e 4 T 16 i R B,
(19-23g) N EHF2x10%NCol 020540 i 2 45 115 il X 35K .

[0260] ¥ FLA I AR AR A 200mm? (1) /1N B BB AL 43 B 64 S 36 41 o 458 JA 1) 46 A et e
RI19% CMC (w/v) o BFBVD-523 DL FIT 75 ¢ P BV 451 % (w/v) OMCH , FHE UK _E L6, 500rpm 2] 4650
43 Bl o B 1) - BVYD-523 B VF ik o LA 8 16 /N 45 265 7 R LA AE H B 77 22850100 150 Al
200mg/kg (n=12 K /2H) I ARBIDjitE FH , BF 213K o A FH AR R 1 25 265 77 S e FH A0 iR (n=
12) .CPT-111E NS RSt H (n=12) - & ImLAYCPT-1 1V ES W & 4 20mg Ht 3 3 B
45mg L ZLHEEEFN0 . Omg FLIR - B4R LA 100mg/kg /R G N it FHCPT-11, 4L 21k 45 24

[0261] 7 P Colo205 5 AL AE #h IERK L/ 2 N[ A7 AR 2K P AR (ITIS) i , K4
VR 10 IEE AE 104 AR 1 UK 2L 22 P (10mM TRIS-HC1,pH 8.0,10mM MgCla,1% (v/v)
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Triton X-100,Complete™& (3 M4l 7% &4 [Roche , H 35518361707 , fi B kg 411 1l 751 VB2
G [Sigma, H x5 P-2850] , MEEREE M I 7FVE 5911 [Sigma H 5% 5 5726] Ffllbenzonase
[Novagen H 5 570664]) H Z4f# . i@ id B 0> (100,000 X g,4°C, 607341 WG 2L, I I
e G H R EIE WY 22 mg/mL o 8 A B AE BE AR BX A2 HTLERKL (Santa Cruz
Biotechnology H %5 sc-93ac) FiAA X ERKLFEAT G2 YT E - 18 ik SDS—PAGEf T S0 B UTVE
HE i HSYPRO Ruby (Invitrogen) Guh, 3 Hidid $1l JJ V) FERKSE AT o 4 &AL ) 7 7E300m
LEJ20mM NH4HCOs it , VIl /N, 3+ & T-Page Eraser Tip(The Nest GroupH &%
SEM0007) H o 75 ige £ 13 i W A0 2 1T, e IR BOE S5 I e 24k . E 75U 50% (v/v) i
0.2% (v/v) =5 LIRY 4y B I E B Fr B, 44 BT S-4 f 7E Speed Vac 1 4 420~ 10uL .
[0262]  XFFTTISHF BT, F VAL IR RF i 45 N 00 25 SR 7 s 25 (40 KPR 44 i I 38 sk A BBG 1 A
o — B G TS (MS) X 43 2R W R Ak iR 4T 8 &= o f# SR HFlux InstrumentsffJRheos 2000
JLIR (FE1: 7500 1% Ja 1 ik ah Kk 2k /i 5h) ,LC Packings InertsilZNKfiidtts (C18,5mm,
100A ,30mm IDX Imm) #New Objective PicoFrit AQUASILM##THE (C18,5mm,75/15mm 1D
X 10cm) Gt ] AR 25/ 55 (EST) K #%) , AT 9K B4HE (1% . 5 9UKESTIRAR & 11
Applied Biosystem APT 30005 HE4 B T-MSZ: T o 7482 21 2540 S AR IS T A 3508 il s ) A< A v
Wi FH T B AR e B G0 oK IR BhE 55 o Bdi DL 22 e B2 ) (MRM) AR X545« A0SR 3 /N
T bR SR 95 s B IS L R 21504k, tH T HL AT N 104K 5 Q1/Q3 73 HE R AK/ B Ar s LA S A
MRV 38 F) 457 B I 18] 9652240 FIoK F Applied Biosystemf{JAnalyst#/FEMME E X
T HAH ARG T A R aaMSE s -

[0263] 1 VRAG SR PR 014 1 A0 . ZRABE Y w1 24 W RBURR A 5 7E.96 /1N HS B U 5 v pEA
75 328 HE PRI AT 5 M i AN ] 25 (R RK O 24 A 1) 245 4 B Uk o K RK O[] i PR 4 i (37 10% [v/v]
FBSHMcCoy s 5A) B EIH HE A A3 75 (7576 10 % FBSHIDMEM) #2496 FLAk 1 , H-7E 11
NALE PN ECIE A W5 R 2 AT A RS B I o Y3 B, TR AN A7 AR F 1 770 1 7 O T B o 771 s 1
[IA3TSZM ML ANO. 1% (v/v) DMSOfits & ¥ il &AL 54 » 15 2 BT /s B B 2 BE R A S 0 5
AL TE3T CTED % CO IR IE S A I B 96 /BT o X T RKOZH L , AR 4 il & v 11 158 BH ¥ Jon
CellTiter-Glo® < 7] (Promega) , J:1# FIBMG FLUOs tar R iz HU &8 16 I & ) o % F-A375]
EVE, A Alamaris (ThermoFisher) 10% (v/v) J:0F & 4/, 4R J5 /8 FIBMG FLUOs tar £ il
WHCTEW o PO P R 5 F2 7 1S S48, H A HGraphPad PrismAR)4-S 502 5 5 FE 40 AT 5L
o

[0264]  FE25uL) f 2% S WA A U EEERK 1K TCs0 I iE o #4ERK1 (A) (5-10mU) 525mM Tris
(pH 7.5),0.02mMZ —FEPY 2, /% , 250uMAk , 10mM 2 BR8E A v —**P-ATP (L 3% ¥ £1500cpm/
pmol , AR¥ETF EIRAR) —HCIF F - I AMg ATPAZ IR [ B o 7E = I RT) 5% 5 407 B f5 , @i s
5ULI3% (w/v) BERRVE R b B o R 5 5 K 10uL e R s AEP30JE £ |, 7E 75mMBE R 1 e
BRIV FREES 7 B, IR IS A B AR B — IR SR E TR IR I RT3

[0265] i FHEE ZHAAVA S LR B 0] 55 1% , FHHorizon Discovery (Cambridge, UK ;#HD
106-019) j*4=RKO MEK1 Q56P[R] & Kl o f] 1M 5 2 , FEHEK293T 40 A o % 4k &3 ) 4 [v) 2
PR AR B AR 5 r= A r AAVIT B , A8 FHAAVALAL R &L (Virapur, San Diego,USA) 44k F 8 H
qPCRIEAT I 7€ - 2R J5 FHrAAVIR 33 B YL o A Al 5 RKOAT iy (MEK LK 4 & BF A= ) , Fid 50 G4 1814k
PoR%w o BAEBFGA wREAY 1.8 PCRATN 7 4 52 1E 0 8 1w 0 e B, Hou T
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MEK1Q56P £ FEAZ g N\ BN [F] A2 24 A1)

[0266] i} T N SR ABPRKRAS 2 4 1) [5) FE K SWASHH ity /X (De RoockZE A ,2010, JAMA, 304,
1812-1820) 3£ FHorizon Discovery (H 35 ;HD 103-002,HD 103-006HD 103-007,HD
103-009,HD 103-010,HD 103-011,HD 103-013) o % T~ M5 I 5E 5 , K 4 A 422 Feb 3] 96 FL bt
H L TEAN TS A 10 % FBSIMcCoy " s BAREFREEH , FRAE MM NAL B LGN 0) HE 2 Fip 4 HCORG Bf
MR S ) 5 4H B AE3T CHES %6 CO2 U H i B 96 /NN o 2R 5 ff A Lamar 5 P 1
715

[0267] fFUpstate Discoveryi#{TH A HIKinaseProfilerllE vk, I # HZEL FDavies
S NI PR TSR A I, P 3638 BVD—-523 % — 20 70 i il 1) i 31

[0268]  WIFTFATIA (Yang®5 N ,2013) , fd FH /50 88 5 07 126 BE AT 24 W 0B 1% 40 B VR S Jee i 1t H
w2 U JE TR 4 4 P — 47

[0269] X} FWesternElZE 43 #T, BFA3TH NI HE AP 2] 10cmEE FE ML I, #EDulbecco’ stft R K]
Fagle’ sEEFRFEM10% (v/v) FBSH o FE AN M AL S PB4 2 14 20 R RS B sk 482 & T
{5 FHRKOZH Jfa [1%) SIZ 6 , 451X 26 20 422 Bl AE B A McCoy s 5A+10% (v/v) FBS)6 LR B 10cmi
FRILA o SR J5 LA BT 5 160 94 P55 R 2 e 1] Ak 2 2411 P o 368 5t Pl 2 1 T R A USSR A P, e PRk
AU AN S A SR T Rl R I 1 SRV A 0 (Rochie) IR TPAZR Il il % 24 A4 » 1@ it LA
11,000rpm & 0o 1053 BhE A7 ¥ 97 , Ham e — bk B I I 7 v 0047 78 & o 3 1 SDS-PAGEf# AT 1
it » B8 21 58 — 9 £ B B, IR A A s SR Pu A (RIpRB[Ser 7807, H X '59307;
CCND1, H 5% 5ab6152;BCL-xL, H 3% 52762 ;PARP, H 5% 59542 ;DUSP6, H 3% 53058S) #FATXK
.

[0270]  %tT [ ABER A B2 RPPA) , #4A375 MIAPaCa—2.HCT116.Col0205 HT-29F1AN3Ca
41 (ATCC) LA8O %6 VA HEAT M » A LK 5 I 7% (MTAPaCa—24H LA 30 %6 I & B4 T Al AR I
HKE3KR) ,R)G FH10uM& 4k &4 (RIBVD-523,SCH722984 .GDC-0994 5 Vx—11e) £E37 C &b 3
67N o TE P2 AE A SR 2 /T, FHO . 1% (v/v) BIDMSOAL 3 %ot HE L6 /NI o SR Ji5 4 FH s AH 2
JRIFEHH A (Theranostics Health) 70 M AR o

[0271] % T 40 M1 Co10205 5 A M 4 [FIpERK  THC , 5 S P 4 Ji9gd 2670 % %2100 % 43 2%
(1) 2, T R A 3 I AR, 0 R R BE ) — FE R RS VR A S I R BT A i b AR S, V)
H|5—umb) I B T IEH I EBEA EIHAE60 CHLE 2 /03040 8h  (HAK T 17N o LI
p42/p44MAPKHT /A (pERK[1:100],CST; H 3259101 L5 16) #MK H AN sh ¥ A5 = 4L
BV, TR 4%, R J5 FZeiss Axioplan 2 BAGUBEHEAT 5004 70 A o A FH ) A 3 of
M (%4, Zymed laboratories, H 3 '508-6199, #1t540186458) 1 B 1t %) I

[0272]  F F-FACSHM AT, B4R AR I R I3FLL1, 500 pmiTIE S 41, 4R I B 2 T~ 1mL AR 22 3V
FAE-TOCA I KA VR I AN AR5 FF B IR B0, ARG 7E0 . 25mL A SR A OFE e DU 5 1R 26 2%
15 IR R it ) PR AR O3 B, LA 5R 40 B A e i e 200 B AN 4 Y 28 - AE R
I N G2 P RB (FE 22 v Hh 11 8 2 1 g A ) R AR B AZ R B T, 0. 2mL) 1043 8 o 1 45 2]
[FIDNAZS €4 (1) 4 B A% I I FACSBEAT 40 M7 o 2 F-nfl12n DNA (B0 FE &) & & MAFTE, T E 7
P DL 5 A AE 2 R BT G 1 L SANG2 /MY 441 i 1 B 451

[0273] g 7 INEARAMAGIEME T T NG-36 L 40 5 Fh 3] & McCoy’ s 5AMILI0% (v/v)
FBSHY—30 = A 96 FLH A, 48 LR B 3xh 82 o 4 FH 10 X 871 & AE B Il ik 4 ¥/ =|E J&. /BVD-5234H.
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GBS MMAEITCAED % COIR I A I B 727NN o AR 48 il & 7y 04 33 B s o
CellTiter—Glofz M5, 3118 FIMBG FLUOs tarti s B 2846 ) & ) o & FifHorizonff)Chal ice4d
E oA, Bt Loewe & 1 ATBL 1 s st a7 1A B 70 iy 5 751 8 B B 1) AR EL AR

[0274] 5 Tl ok ) i S AE AR A1 = AR AL S PTIE  BEASTESE A4 MY (ATCC CRL-1619) 7
AN FEE10% POKTEIFBS M 85 & /558 R f)Dulbecco’ s K () Eaglel% 77 5E (DMEM) H14E K
Z~40-60% JC4, SR 5 FHVIAE IR IBVD-523 | #h 25 #; Je sk 4 3k Je s ph sl 40 & 4b B, DL 4
Pl A 0 1 Coo BB A T- BRI L S I TCo0 IR s X T A &0 98, MU 4h 2 2 AL &9
I TCs0ft—2F AL A K H B Z70-90 %L & FH A% s B R A3 - AR BT — IR MNP i
POIE B 2140-60 % I & B, 75 DLUAR R i 38 5 (55 TR 0GR ) AT 3, SR ek B 3 n 1.5
5, S8 5 QSR 4 H 4k 2R PR HGE B, W — 2D 2 £ . (9, sk i 3E Je s 3G 1 /T 7S AN =R -
5.10.15.20.2550137.5nM) . HRFE 75 B H % R

[0275]  PE| 30AMR) 40 M 0 I xE V2 76 e i 46 B 2% A N AE IS TR I 250 h 5K Ja , il 70k
# (Alamar#5) FCWHIE V=T 4L 4915 % -50 % & 78 384 FLIM E R Th /b T &5
10 % FBS AT 85 2/ B 55 50 A3 N 461 287 0 (18—25mM) FY 85 35 i b o Ty o 48 b 40 . 28 1) e 1
S 25 AR A 245 4 it PR 30 0 1 A S TR B A R L TR IS B O 8 VR AR AL B AL B8 N
V420 i O B B BRI AL &9 (5 FRRE R 51) AL B, FF R [F1 55 7746 LA LE 96 /NI [ s (8] 533k
AT 5E o 5F T B VF AN R FERI O S RY AL AL BRI MY , 3R (2185 7248 FH 196 /N 1 e
[F) Ao 2R 5 W 20 B FIAE JC 23 Dk T IR 77 B v i) 4% (1) 551 /m1 TIR 75 (Sigma) e thd Nk 56f
TIRTE Ad AR A AR 7E535/595nm1) U FNR S Ik KB AT 615 5 R FE I 8 & XAl
A TR A AT T 1) TR B 2 1 it o ) T A BT 71 S, o i 2R 0 A R N TR
GEBHREE , DS B W NE 2 SR A3 P50 KM BE (1Cs0) o TCs0 LA MY ICs0f1)
H ARSI IR (LN_TCs0; EXPIR [8] LAUMIK) TCs0) o 2E 72 A5 AR5 15 B HI B I T S8 VR AT Cso. 20
TR B IR TCaofE PR 1) 75 B R AR BE CRIEAEL A0 S5 /N IR IR ) 5 s i PR ) 7 BT ik
(R BEVG LA

[0276]  SFFBVD-5237E ¥ H &3 K F R (AT052C) H B THRGIR , 1% 57 PP EEAE P18
Fok 8 BN E B AR R AE I IR b 3 15 (U BRAF Y000 £ 3 11 BB 2008 . T 2 shWie 3k iogg
PR AN B 2 B /N B o AT 7T T AR ST 1) T 380 R R FR 204 170mm® , b IS K sh P BE ML
Ay A, ALFE X FRZH (1% [v/v]CMCII AIRBID X 31) FI3ANG YT 4H (BVD-523[100mg/kg] , i+
4k Jé [50mg/kg] , BiBVD-523 /3L $7E Jé [100/50mg/kg] ,n=10/4H) ; B A VAI7 253 IR , LA
BID X 31i [A] R 45 24 .

[0277] b T-E N A LA &t H BVD—52 34 il PMA RIS ¥ RSK 13 R 4K, £ T Cso iU 5E , 5 2E 10 44 12
FRAEAR (FF 5 22-61%7) [1IBVD—523 41l PMA I I RSK 1k 8 A4 1 TCsofEL » A A FH 8 sS04 52 iy
2%, 3l A 1ORME! 5nMIFTBVD—52.3 & i HE R A AN A 1) 34 A IS A o AN 3AN PMA I A
rits ZH B8 o U 5 B85 —RSK (pRSK) FHERSK7K - , 488 A P it ¥ pRSK/RSKZK P 1+ HL 4

[0278] #4302 Tt I B AN AR AR i B I 2 B0 31 2 R L A v o 1) AN b AR 22 2-mL sl
R A — AN DN L4 I 30 8 R Bk = (131 10) AIBH J5 1 Ab 2 A2 FR AR 2 “A” T
A PMA R (e K 5 “B” FH T B2 52 PMA RIA 1) & BVD-523 FRI B i 5 A1 “C” 22735 oK 52 Il ) B
(B /IME) o5 — F LT AR (DMSO) NN BIALLAICH i B i vh BRI 0. 1% ARG FE S IR
BTN
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[0279]  #4BVD-523 (10mM, 7£100 % DMSOH) LA 3 #: Ff % 224 ¢ 211 100 %6 DMSOH o 448 J5 41X
$EFE 100 % DMSOH I 2 BE I BVD-523FF i 7E 25 10 % g 4= MG M5 F R/ BE 5 2/ 5 =k
féffjDulbecco’ sE K ) EagleR% 77 3 R i BE 1045 , H H X T8 F0 45 € FIBVD-5233KR Ff , BEmL
IR A NN TORLAE M 28 T AR o — U 0 s 47 B A FE U BVD-523, & H P LmL L
i, 13 B L6 FE S, T 52 B8 SR Bl 28 AR e A e iR B R R sh 2 /b 2/ Mif{H
AKTF 3N .
[0280] 7 = i FHPMALL 100nM®) 2894 B2 I BT A A A4 iR ZH ARIB R 1 N 4 IfL A i 2053 o C
A0 H IR R FHPMAKL 2R , B 5 BT A AR S — FE SR Bl R Ab 2 .
[0281] ¢ AR T K PMAAL L 5, MO 4 I HH 4 B8 A0 R I B8 k% S 0 o K 5k 1 B A 1
ImL IR B A e 2mL it & 25 O T 0 . 76mL E R Hi stopaque  1077_F AL fEEppendor f
O BL16,000 X g B 0027 B o B H 5 1 A0 B 2 I 24856 ImL ¥ Dulbecco’ s
TR £h 2% iR 7K (DPBS) B H o AR J KX L4 4% 1 LL 16, 000 X g 2502 30D LA PTIE 40 ffd - 8 it 4tk
W o4 2= 22 Wi b3 V0, 0T UE BB T 1mL [ ¥ DPBSH o AR J5 T b BT i WA/ B o B TUE HEAT
FFTUTUE o I FR B 2 Vi, FF 0 B REUTIE
[0282] SE4ZLfRLE W HMeso Scale Discovery TrisZRZE M, 1X Halt g A B
FVE G, LXBEFR BRIV A 402, LXBERRBEH0 ) VRS 43 , 2mMAR B e I 910 . 1% +
e IEBR R N L A o K B R TR AR R TE UK RN S LB ) 2% o I I N 120058
A AR R R SR B 2 TR A MO U & o TR o L R A B T Y % AR S TE T UK R R s A
5 o £E3E T ELTSAVI B pRSK A ERSK 2 AT , B hE B AEAE—20°C .
[0283] % F-pRSK ELTSA (PathScan) , KU i) 2 A 40 15 it B B3 (FEELTSAGAGH & 2
At) L1 1A B 120uL 22 @ N B3R 96 FLAR A 1) 120uLFE S FBE 57 b o SR G B % 4 &
PLAFFL100uLE% #2 25 pRSKFL » o T~ 2 RSK ELISA (PathScan) , #420uL T £ 78 BE 5 W e 7
1 T RE (1) SR LE B IR 96 FLAR A 1T 200 LA it R RE 71 R it — 2D R o AR S b i 2 & DL B FL
100uLFL 7% 22 2 RSKIUAL o FH TR 2 B AR % 8, FFAE4 CIE B 16 R 18/, iX 2 R
HR 77 A SR ) e R A PR ESF ] o AR 48 7] 5 U BH 4 B FRELTSA R 4
[0284] 4 S B3 HA AN AT I6 M1  2H S50 S 1R e B 1k IR U 0 1 e s ECOG R BIUIR 4
OB s R E B REALOAEDhRE ; TR AE G =340 H, W= 185 B F kS 5.
R T RE IR L R MR T 252 0 2 IR 20K AT 2R I7 o HERR b v 2 2 ) 3B B I 5 7% 5 ]
RE H03 T AT 70 24 W AT 1) T8 T 3 99 5 A V) I e ik L S8 53 o e S 98P O ) B9 72 11 95 B0 B¢
YIRS/ KUK s A8 B C %19 CYP1A2, CYP2D6 FNCYP3A4 ) 5 411 1) 771 B CYP3A4 R 58 355 S 771 )
4RI T BT 2 538 T AT SRR 7 2 A AR Ee At 1 anf F & 1
[0285] 4252 Z/b— /NI MIBVD-523 1) & GLHE7EAE FHSAS (A9 . 3) FAF 1) 73 H o 48K
1EH B H20164E12 1 H  A#FFEAECLinical Trials. goviEMt, 4% 5 ANCT01781429.
[0286] Ak BHHRBESR B TP bR ZE « 2 O TIRIE F 1 B , AR5 0 36 75 B i BVD-523 78
WG, ST e e R 6 5 v ) 2 A L 2 AN BN 2 N2 302 SR 25T SR 45 A NS S A AR HE TR 4.3
+3 R G B8, FL AL [R] T 5 5 1 T S A0 URE fR 3 BVD-523 [IMTDAIRP2D o /N ¥ I B 2
HH K1 226 44 BB 1l 4 S AE 21 K JA 3 b DABTDIS 1) 2% (12/)Nist (8] B&) W5 482 52 o8 v 1 ARG & 1)
BVD-523, M\ 10mg BIDM) 7 &4 - BVD-523 LA Tl 55 & 7E 2 1 K Ja] 3 P i 2B 1Dt H < 10mg (n
=1);20mg (n=1) ;40mg (n=1) ;75mg (n=1) ;150mg (n=1) ;300mg (n=4) ;600mg (n=7) ;
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750mg (n=4) ; F1900mg (n="7) »

[0287]  FEHEEZBIDIIIRF S B 2 5t e, AN nT 8252 1 2 M B 2 0 — N 1B H bmvE 1)
I R o B F 3 B rh 70 B B DL ik 100 % O I B R A, BL R 4 BB 2 T = 2 Bk
(NEFEBR BUIRYS) SR EW Y R 2 R 2 /34 B, Bl J5 1) 70 s e 1 38 B M\ I8
100 % FRAR 22 5 5150 % o 344 B E BEL v 2 /0 1 44 BB E 2 JIDLTIY , LZ B /KPR T 2143
S AN B o MTE <64 B R AR R LIRDLTIG , 257 8 /KP4 52 OR AR 32 77 8 52
b GBI . VR R A R Y, SRR R T A E R B R RS I
HAETRE A € FIER6 4 EE /DT 2284 7 A E RS EH . & JIDLTECA rT #2352 1
PR R TR AR AT G T B EE M R B <12 AR5 DA TR — Yk IR ) A A0 7 R K P B DA
20% 230 % )& T (5 R E L) G E BVD-5237677

[0288]  TJHAH FLIY 32 22 H b A& a8 i 1 i 77 & PR )14 55 1% \MTDFIRP2D K i& BVD-523 1) %2
A A 52 1 o B H b4 B 8 BVD-52 375 i H I Ji R £ TR K 254K 80 D1 2B R AIE L BA K
i FHRECTST v1 . LI i 47 B Bl s 2 A6 2 VP Ay xof B o7 285 AR ART 9025 W PRAE FH B 9 o R
% B PR TEAL 2580h B (bR E4) D02 A 7T R PO F-FDG-PET YA 4 5 e Js Iz )
WG IRAVE R, W frs .

[0289] 5 7 IEMTDDLTFIRP2D, ¥MTDE X Ay f A B2, Horp <33 % I & 1R YT
IRT21 R 22 )73 1 BVD-523 02K FIDLT . DLTHE 5E SUNYRIT AT 21 R IBVDAH G B, R B =44%
MR B R A 1R s SR 2% B PR A1 A FEACRE (U A HR I A /SRR sk 2 ) 5 = 34
MR AA T B T ARG IRIT 1O IR I 8 & A 1240 (U SRR 4 78437697, AR
Py e R SR AFAE , IX B8 U AE 9DLT) ; B i T-BVD-523 M 251k , 76 55 1 8 W b g 3 R i v o7
Wr (BT HE N 2 IR TR) .

[0290]  RP2DWAI LA SMTD—H¥ 1 , H HLAE 5 AR 5038 = 2% M 0 2 R 8% B 2 () 0 18 Al
5E o 15 SCFERP2DI 2 8 i #E A5 5 22 IR MG 28 J5 W% 31 (1) 25 R 80 1% L 2453005 AT A] AR
BETE MO 5245 L

[0291] G 22 APk vPAl , ABRE & SN i FHAS — 8 5BVD-523 H A R R ¢ RIF B H
MedDRAZw b5 7 ML FEAT i i (4] 12 245 77 i (1) B8 v B AE AT AN R B2 97 S48  SAE SR FEARAAT 1 B K
AT EBE T G R A A TR BB IR YT BUE K I A (R V6T B T R g B 3 1 ik
P/ TCRE ST RNE S8/ H AR R AR AT AN R =97 e o AR 4 [ SR E Wt 92 AT AN R S
FAARIEARE , P2 83K, SEARC AR ™ B R FE 14T 43 2

[0292]  7E2£8.15.22.29.36F143 K , 7 HAE 4 L9097 00 B b, B3 R sl i A IR IR Fe 7w
TEZ JG » TEFE LR AT 22 A MR VPA o A5 TOUDF AT B0 FE A4 M AG 75 AN PR S 38 == 7T W R PR - I8
FHBB N R E AT, WS O BB 7SN 6 AR 15 50 78 25 W0 5% 10047 FI W 5t
PRI B 2 s Fa e , BRAERE e NA B BB IRRE X

[0293] X} T 25430 S35 50 # , 2430 1 Rl #5252 2 /b — AN I E R BVD-523 3¢ A A 1L
SN/ B PR AT VARG ) 25 AR 30 S0 B 1 R L AR 29 ARG TE SR LR (R 2IR VAL 5
FLLR /IR IT T 6) FIEE 15K (B4R Uil s A2 e IR R AE G M0.5 (25581 (1 (£55r
Bl 2 (£1070481) 4 (£ 105058 .6 (1043%1) 8 (£10) FA12 (£ 27N /NS UL B8 I VRRE &
TEE22K , 157 it FH 2 117 » WO B 2% LA o T 230 1% 0 At  AE S L R FZE 15K 1
YREHT AL 24 J5 1 22 6/NINF FN6 22 12 2 2 /)N (1) 1] B S0 4R R TR i o A FH 36 1UE FRILC/MS /MS 77 V%
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AT I3 R0 PR i B BVD-523 A4 4 o 48 FIPhoenix WinNonlin (Pharsight) PLIERG =
TR AR 25 AR 30 1 S0 A8 B AR B/ 3R (B A 40 M LT SR R R R R 2 (R K &R
[0294] S F-BVD-523 X FEAI il 1) 25 R 2= AN, 0k Aar A Sy A g 401 SI2 4408 S (N=27) 3R
PN 4 A P 3 A W ZE P pRSKOR A 5 BYD—523 ) #E [ ERKAII 1] , Tk £ 5 2 1 34
AF 70 A 18] 422 52 AN [F) 751 2= (Y BVD-523 (10-900mg  BID) - BVD-523 1% P M AN 8] 55 (FE2R 25 24
T, 2R 25 24 J5 47N, BB 15K 25 2 AN 2R 15K 25 24 J5 47N 3R7R - FIBVD-523 0% & I PMA
P I 43 TS 1 (pRSK) .

[0295] Sy " B A70 iR I A, 26 T AR ARG 2 11 e N e A AR B 2R AN VR T R I 2
— R AF2E 3N H AT CT A A PR Al o iR HERECIST v1. 1P LS 5 CRE N A H brii
HETTE 2% s PRAE SN B bR K BRI AR =30% , AR ZR B 22 ko g Ph i
€ SURBER A R 4e 8 7% FHT-PR, A 2 B8 1) 3G IS A% A ik F 14 9 , LAk 42 )
BHNBH AL B —IRBVD-52357 & 2 HU A5 15K (BE4R Vitl) 83 P F-FDG-PET 4 M 52
IR ) VO A B R BOR PP A AR U B 2

[0296]  SEjiifs)2

[0297] i) 3k B AN A 0 o v - 25— H

[0298]  FmibdgitE-SH— 1 H

[0299] i HIBVD-523 ik Je Al h 36 & JE Ay 5 — 1k ) B dH & 6F A3 75 40 P i2E 47 751 &
W AESE— A H ], A DL/ S B 0. B T AR R ) B PR AR A, 4 I8 TR 4 Hb
i 52 33 384, 3F HERIAE 28 24> A F B O i) 184 8 B B A e 189 79 2 o P 1A 1 C R 7 7] i 1
W E SIS HibE .

[0300]  fFEMELESR-F—1H

(03011 EAT 3 HE Wl 5 v LA VP4l 28 184 140 400 P 3 060 BL S A 4 i R X BVD-523 ik 4 Je F i
B JRAL BRI M

[0302] P& 2A-2HE K HWF AL S5 1A A E— 4 i AR 4G iR 38 5 I e i 45 R v =L A
[F] 4b 3 2 [] 7EDMS O JE H (1) 5 KAS 5 1 22 57 (12D E 2F A ] 2H) R BH Ab 3 2 ) (1) 22 e A
AR X 2 ST A R0 U 5 2 A B 0 R SR R

[0303]  FK10WEI7N 7 BT S 1A H IR ICsoHHk -

[0304]  F10-ICsoEFa-2E11H
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[0305]
P it %, A%t ICsy (nM)
Par* | Tram | Dab | BVD-523 | Dab/Tram | Dab/523 | Tram/523
X35 dE 4
6 29 8 58 68 11
J 161
W £ &
0.5 2.2 2.5 0.7 3.9 3.1 2.5
Jo
BVD-523 | 189 335 350 268 300 412 263
¥HEE | 22 | 3.0 | 3.3 3.4 3.5 3.4 3.4

[0306]  *Par= EAYHU F

[0307]  FLHARIHE R A2, RS2 AE N B — 3Rk 2 2 A 1) a3 7 A B R Je Bl th 26 B
JEATAE T AE KT 20 P, 75 356 58 I 7 72 o R 30 HE 56 3 P R TR g L 2 PR A

[0308]  7EZE2/N AR AR B, 7R AU FLE B Ak 38 A 240 o 1) A s S AR T 28 14> A A
WA B35 4 0 o X A4S 4 i Y R B HAR B B AR A I

[0309]  SEjitifsl3

[0310] 1) jh 1 AN A I e v - 8 — A H

[0311]  FUmesigtE-H -1 H

[0312] 55 = AN AR5 KB, 540063 A0 S8 00 BEAH LE L oK 22 20Ah 31 0k N\ 57 & DL K )
Wi (1. 56%) S NpIM B hir 38 JE A h 56 5 Je i s — Bl 7m et 38 A, 4i i AR K iR FEAE 2
T100x3E A4 AL TCs0 (B AR 3B) ik iz dF Jé A h 32 & JE AHEL , BVD-523 1) H.— 1771 1f 184
Bt T (BI130) o WD AT Lh i s — a7t 38« S bz 3E Je At 56 % Je b 3 BE AR AR L
BVD-523 18 34 (1) 4 g B A7 58 “Ba 557 i AR I HAF 75 T8 22 40 i BV e

[0313]  ZH A ()37 3E 184 bb B iR A 3 ok e 548 . BVD-523 /1t 55 B Je 4 & 7217 1R A i 2k
5 THI R 3 3K

[0314]  $fgEMEESR-F -4 H

[0315] B — 551328 39 ik i = J A i 55 125 e 200 PR FE A 140 88 0 00 e 92 Y 7 R o 9 2 o 28
)3 B2 AR AL, , 3 B4 M R B S IS S0 R T — 20 B AR DM 4R A BRI A, 7E 3G 5E W e v
Hh, A6 UE S 2 W 5% B T BVD-52.3 1 2 M AE 41 i R4 S A AR A R IF , 3X AT RE SR BH R K
[0316]  E|4A-E4HE 7R T2k B WFFEI 2824 H I VA — A 1 A0 46 1 38 58 I 5E 1 45 3R o v
B, AR A3 2 (8] FEDMSOXT FE H 1) i K AS 5 (1 22 57 (4D AR R 4H) 2% B Ab 21 2 [a] 1) 22
SR KR IR I 7 S5 AT R M BB WU 5 v A R B AR R A R

[0317]  E5A-5HE /R 12K H A AL S5 24 H B9 V3 — 4 (10 R0 S5 46 1 3 5 I e ) & 1 AN Ok
SE A MIBVD-523 2 H 4

[0318]  FR11EI/R T WFFLHI 24 A TCso B « #HXS 1Cs0 1 Pri smA 14— S5 i &3 Ak
THIE o
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[0319]  F11-ICsoBdE-524 H

[0320]
s e %, A0t ICs) (nM)
Par* | Tra | Dab | BVD-523 | Dab/Tram | Dab/523 | Tram/523

AFEER| 41 | 6.2 | 11.5 697 256 218 68
[0321]

wmEEL| 04 |07 1.1 24.3 12.6 6.2 4.6
BVD-523 | 187 |252 284 | 1706 561 678 435
2HEE | 3.7 189 1.9 6.5 4.7 4.2 8.9

[0322]  *Par=3E A4l &
[0323] szt fl4

[0324] 7} 9 A 8 00 5 - 4 =4

[0325]  F &bt A H

[0326]  [E6A-IEI6C s 1T 2534 H A S — AL G 3 4 . IR 6D s 1 #— i 7
L AL

[0327] B4 - = A 1

[0328] &7 557 7 DMSOXsF HE FL, Hh 1 Y 5 v 00 ) £ 2 SR A% I 8A- I 8D o T R4 1t 465
3N AIEE R I 9OA-OD IR B ALK S8 34> A 45 2R, O i — b BRI A2

[0329]  FR12E7R T HIFLHI 3N HEVTCso % gl o AR TCs0 HPrismAp ()4~ 25 ith 264U 55K
R o F TR D SRk 2 A K DR LA A PR ol S5 % 32t 369 1) 4D AR PR TCso i (ND: A3

7)
[0330]  F12-1Cso¥#E-E3 M H
[0331]
s %, A8xF ICs) (nM)

A >

Par* | Tram | Dab | BVD-523 | Dab/Tram | Dab/523 | Tram/523
#3EER| 21 | ND | 2.5 18.4 17.9 337 73
ESXE| 02 | ND | 04 1.7 2.7 90 11.2
BVD-523 | 129 | ND | 198 433 323 1151 296
¥A48 | 19 | ND | 1.9 6.5 4.7 4.2 8.9

[0332]  *Par=s EAZE &

[0333] K197 7 WA 534 A B 5 — A4 A 70008 18 o 3R A5 10 40 il RAR AR AT DAAE IR
fr ke slih 35 5 JE LR T 25 ARA3 75 241 A H i L2 3571 1) TCso 1) 100 f5 IR FEAFAE T A2 AHLEL
Z T, XBVD-523 A HLME A 4 M 2 R BEORFFAEAR T 28 AR TCoo FEE O IR BE T o RS )

47



N 109475541 A W OB P 16/81 B

R, ik 4 e B it 25 B JE P 1t 40 i 22 % BVD-52 35 5 AH 0% + 76 i 1t 41 i 2 BVD-
523 1Cs0 “FEAL” ¥ MLt AR A Fir Ak Je sl th 55 B JE Ab B J5 AH LAY TCso 38 B Joi& o [RI AE b
iEHAE e slith 3 5 JE AR BRARLY , 2 W BT R HAE SR ARA3T5 2 H I TCs0f) 10£ = (1) BVD-523
A BT 21 M RN, W% 21 B8 58 A 1 20 B AR R M o TR SR, B A AE SR () B R
HHBVD-523 1] RE7E $RA5 0P A 5 00 AR R 2K

[0334] Syt fl5

[0335] A AWFFTHEHE

[0336]  4nfT LA, 45517 BRAF (V60OE) ZE AR A3 754 A Xt ik bz A JEBURS S5 FHCel1Ti ter—
GlofiTAE M AR LL (B 11A-E 11E . B 13A- & 13EFI B 15A- & 15E) AL , {8 FHAlamar 8 1 & (1) B
—iRFNICs0fE (B 10A-E 10E . & 12A- & 1 2E A& 14A- & 14E) %F T-iAF7 3F JE FIBVD-523 38 BE
K- TET2/NEF Ce11Ti ter—GloMl e V27 , IAFLAE JR Al i 22 8 JE 1) A A5 1CsofE 7 712928 == 16nM
15+ 3nM (GregerZE N ,2012;KingZE N ,2013) A AR IE R B3 45 B HiX s —3EH . A
— LGIE S R B BT AL B P EE I B 1 — R EM 2 A AR N, SR, A — S il 2%
RN R IEHE T RE MR 1 AE — A 3 rhots b JIo 24 Wt R 25 2810 7 B Sl 3 A () a7
225 J8 /BVD-52341 4 R B BH ) o IXAH 75 0B 1 s s 4 BT I AR BE EL Bk e , DR SR 7 R ke b
e AT R R B RNE KB AN IG5 .

[0337]  XFA3TSZMME 52 4H & e vk . B — i GRIBVD-523 i 36 & Je ik hi Ak Je &k 1 5 AL
AT SRR 7T R R Y I — 3

[0338]  jaz , At Bom , it FHERKHM 1 7BVD-523 (1) b 3 ] L 7 ARMEK FIBRAF T 14 41
Ml o

[0339]  Sjitifsl6

[0340]  BVD-523c4 ZEMARK I 14 FI b 1C ) R RN - Dy g

[0341]  X}F-WesternENZEF 5T , FFHCT 1160 (5 X 10°) H£ R0 3 10emBs FE M A, ZEMcCoy s
SANNT0 % FBSH #4A3THAAR (2.5 X 10°) R E10cmBs F= LA , fEDMEMAIN 10 % FBSH o ZE A
e 2 2RI A 4 (BVD-523) B AW B 2 71, 48 A0 kG B b 12 - 72 0 S gl i sr 1 3
fEA 2 T 5 K 20 M b B A 24 /B, T BT o 388 3 A 1 I T A WA ER AT B S v S PR A
%k o FHRTPA (U S 2 T M V%) 22 i o) 2% A ) , 38 ek 8500 V0 75 1 30 e — e ik T 7 U
E V2 (BCA) W %8 £ 34T %€ & . i 1L SDS-PAGEH, K M 20-50ug 25 [ )i , E[1 128 B|PVDF L , Ff-{3
FHUL R 213 (FHT-4/NS A0 3E) AR 14 (FHT-247/N0f Ab2E) A PRk i H 44 idE A7 2R3 .

[0342]  FR13-PUATENS
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[0343]
: R+ . & H /BT :
LW B BHXS | #H#8 =#
(kDa) 4
Cell om4°C5% |
pRSK1/2 pS380 90 9335 1:1000 R
Signaling BSA
Cell o/m4’C5% |
pRSK1/2 pS380 90 11989 | 1:2000 R
Signaling BSA
o/m4°C5% |
pRSK-T359/S363 | 90 Millipore | 04-419 | 1:40000 Rk
BSA
Cell o/m4°C 5% X
% RSK 90 9333 1:1000 R
Signaling BSA
Cell o/n 4°C 5% |
pErk 1/2 42/44 9106S 1:500
Signaling &3 A
. Cell o/m4’C5% |
% ERK 42/44 9102 | 1:2000 R
Signaling £
Cell o/n 4°C 5% .
pMEK1/2 45 9154 | 1:1000 &
Signaling BSA
. Cell o/m4°C5% |
% MEK 45 9126 1:1000 R
Signaling BSA
pS6-pS235 32 Cell 22118 1:3000 |o/m4°C5% | MR
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[0344]
_ R+ ] 7%/ L _
£ YN X5 | #HF =&
(kDa) &1
Signaling £
‘ Cell o/md4’C5% |
% S6 32 2217 1:2000 nR
Signaling %
Cell o/n4°C 5% .
DUSP6 48 3058S | 1:1000 £
Signaling BSA
BD o/mn4°C 5% | #d
% CRAF 73 610152 | 1:2000
Bio-sciences 47 =
Cell o/m4°C5% |
pCRAF-Ser338 73 9427 | 1:1000 Nk
Signaling BSA
Cell o/m4°C5% |
pRB (Ser780) 105 9307 1:2000 nk
Signaling BSA
o/m4°C 5% | #d
B-A3h%& & 42 Sigma A5441 | 1:500,000
e ] &
[0345]  ZR14-HUAKIEL




N 109475541 A W OB P 19/81

[0346]
_ R IR S _
R YA ] XS | #% =3
(kDa) #
Cell om4°C5% |
pRB (Ser780) 105 9307 1:2000 R
Signaling BSA
o/m4°C 5% |
CCND1 34 Abcam ab6152 1:500
&3 &
AB170 om4°C5% |
Bim-EL 23 Millipore 1:1000 R
03 BSA
Cell o/n4°C 5% .
Bim-EL 23 2933 1:1000 R
Signaling BSA
Cell om4°C5% |
BCL-xL 30 2762 1:2000 R
Signaling BSA
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[0347]
‘ R+ N IR S '
R o] BXF5 wE —#
(kDa) s
116/ Cell o/mn 4°C 5% .
PARP 9542 1:1000 R
89 Signaling %3
RBH MR E Cell o/n4°C 5% .
17,19 9664X | 1:1000 R
g8 3 Signaling &3
Cell o/m 4°C 5% .
DUSP6 48 3058S | 1:1000 R
Signaling BSA
Cell o/m 4°C 5% .
pRSK1/2 pS380 90 9335 | 1:1000 R
Signaling BSA
Cell o/m 4°C 5% .
pRSK1/2 pS380 90 11989 | 1:2000 R
Signaling BSA
pRSK-T359/S3 o/n 4°C 5% .
90 Millipore | 04-419 | 1:40000 R
63 BSA
. Cell o/m 4°C 5% .
% RSK 90 9333 1:1000 R
Signaling BSA
Cell o/n 4°C 5% | #F
pErk 1/2 42/44 9106S 1:500
Signaling &3 2
. Cell o/n 4°C 5% .
% ERK 42/44 9102 1:2000 R
Signaling &3
o/n 4°C 5% | #
B-IL3)%& & 42 Sigma A5441 | 1:500,000 " %

[0348]  [&16A-1&16D. K 17A-17DAIE 18A-F] 18BE 7 T 1% I LL T DL & Fhik B (K] BVD-523
RO 40 L We s tern ER IR 4047« 1) 47N JE A3T5 40 1 [IMAPKAS 545 S 4H 5% 5 2) FIA R &
[FIBVD-523 Kb FE24 /NS T A3 7540 i b JE B AN M 8 1215 5 4% 55 3) AbER A/ HCT-1164H
e (IMAPKAS 545 5t o &5 B 2 B, ZE AR AP G RAF FIRAS 28 A% 4K 98 41 it FHIBVD-523 () %% = ATK: 4]
Ab B 575 M ERKCIR A P JEG A Tl TR A AR5 1 BB A o 15 53X A4 BT 75 I BVD—52 394K JE 3 ' 7
R JRIE A .

[0349]  JLAHR i PR IC Y B R R AAE AR E B . & %, BVD-523 40 # 5 , ERKI NG (1) 2 1%
TR [ PP AL I = B 38 s mT DLRRCB b U 5% 2138 FE A8 A, 9F HLAE K BAAC R f= mT DA . BB AR
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X 0T e 2 BA B2 0 1 B IR AL T U ERK G I, (BTSSR 4593 = I 72 , fEBVD-523 40 B Ji5 , 52
ERK B2 A1 [A] 2 0 15 11 2 Fh e 3 AR F “ICH” o 1 96, RSK1 /288 7R R FE Ab 2o H PR AR I
MRAY, » BT I B 5 7 4% MOISERK HE AT B2 B BB M (T359/5363) « X, BVD-5234b # 75 FMAPK
T IR EEDUSPOIY B 4284k, - R TG R 2 12T B 1 R (A o [A) A AL 9ak /b , T+ HHBVD-5234b
PR G ) S 8 A KPR IR X A & I 5 ERKIS 6 1) i P 26 41 — B0, ERK I i e ok 80 1% 5
A AL 4% HIDUSPO T RE o SR 5, /8 38 5 A O B v PRI 4 B 2 =R ERK G o, (5
7t HBVD-523'% S K AL 5 , 1BA-F- 40 MU ERK A 7% 14 mT Re 43 58 0] o

[0350]  Lix ikl gzal B —3, 75 FHBVD-523 40 B 5 , 75 EEMAPKIB RS 5 A% T 10 2508+ 2 [A]
RAEAR G/ SAN MY A HAZN U 2% (apparatus) i MAPKAS 5 4% 5 75 81 1% Ja Al s /KF 52
FAT , 7 BAELEK HIBVD-523 40 34 J5 41 JA S R 1 -D1ER B Bk P R KPR ARG o SR AUt , 12
AU 1R 5 AT s AN 1 o 3 P IE R L SE B IMAPKE 544 5, 7 HLAE ZE K BVD-5234k
P JEBim—ELAT 7K F- 38 A0 SR T, Wi B i , ZEAST 540 i 1 5t vh ¥ A v 5= 2 PARP A [ Jii 24
FIIE ) 240 PO 4 12 5 X 3% BH HCAM Rl 25 0 BE 52 M BVD-52.3 / ERKAK 5 M R W 115 5% T R A4k
FE A A e VA, W2 A AT T RN AT A R A

[0351]  55BVD-523 (1) 40 14— 20, bric ¥ 4> B R BHERK I | i 28 Je 4B B v (1) 2 Moy 15
G AL AR ATAR E AT T S BRI 40 B HG TE A A 3 B 52

[0352] &z, IK16A-1& 16D 17A-K17DANA] 18A- 18D W7~ T BVD-523 #IHHIMAPK/E 5 4%
&A%, 3F H 5% 45 00 b I RAFSRMEK A0 1 AF LL 7T BE 384 F)

[0353] i) » 55 A SARLTE P 1 HL At iR AH EE , BVD—52 310 4 Joit ml e e s o FH AR ERK 411 ]
FUPI LA TR o O G 0 1) 770 24 4 5 g R PR B O AR e MR A AR Y, 9 HL 24
WD se B A A DL SOt A 3 5 A AR 1) 38 87 M AR A 1) By TV (1) 9 252 el o 48] 2, ABL
KITEGFRAFHALKE A (1) #1071 AE I [F] Pt AR LA P B AR A B A AR IS A 28 [F R, X
ST 1) 750 7 S 0 B O A 1Y) 2 R S B R R S B A A R R BB Y B
J&i » RAFFIHI 52 7 HH O BB 2 1 ol 5245 4 F0 /85010 40 Y 5 57 A A7 7E R RAF S V) AN [R) %7
K2 TR ) FIERK IR DL 22 R 2 4 L T AR R 28 B AR AR S A7 AE , PRLtE , AUL-F- AT BE 1Y
&, BVD-523 1] & LA 5 HAR A A B AR H Pk (1) 77 3055 1% B2 B bR AH B AR FH 410 i) 1 £
B o

[0354] Syt fs7

[0355]  BVD-523 FIFEHEERK BRAFAIMEKA il 71 %6} i 1 FIMARKAS 5% S 1 E

[0356] A — o771 14 T 0 o V2

[0357]  ¥Zm B LA R 15 B 1) B8 FE R AP AE 96 F LR 1 , 72 & 10 %6 FBS[FMcCoy’ s bAH, Jf:
TEINNAL A P B8 G4 x6) HE 2 45 LR B e 182 o AADMSOfis #5905 1l #5454 , 45 21 i 75 1Y) B
ZIRPE o B 2 IDMSOMR FE1E 78 0. 1% o ML 5 40 L AE 37 °C 5 5% CO7E IR I 4 H
5 5 96 /1N o AR 4R )3 7 1 U6 B AR INCe 11T ter—Glo® S M 7] (Promega,Madison,WI) , I
{8 FHBMG FLUOstarfr szH #% (BMG Labtech,Ortenberg,Germany) £l & )6 . 0% 391 £%
T2 5o 8 I+ # FHGraphPad Prism (GraphPad Software,La Jolla,CA) 458 57
T A e

[0358]  ZH & 3 5E I v

[0359] Mg 4mM LA R 15 B 1) 5 FE AP 21— U =4 96 LAk b , 725 10 % FBSHIMcCoy ' s
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SAH, FRAE NI AL & P BRI A Wkt R 2 BT A ORGP S 8 o A5 FH 1 Ox 871 B AR R I 4 5
B 2 ) DMSOR FETE 3E 0. 2%

[0360] KA &) SHM—HEAEST C , 5% COE 1T <R i B 96 /N FlHoechs t 4
T A gL o, IFan bR A ' o FER P I A IR T SUE IE o A s

[0361]  f¥i FChalice™&H &4 #1# 4 (Horizon Discovery Group,Cambridge,MA) , @it
Loewe JIN& ¥4 AIB1 1 s s Pl 37 P A5 Y A 5 7 B0 B () 4H & AR ELAE G F P - b ek (R AE
chalice.horizo ndiscovery.com/chalice—portal/documentation/analyzer/home. jsp
AT oI RN A R S5 UL B FR A 1 K 5 i i TR R 1 E PR AR B
TR FHUAR A2 M 5 R 2 5 1) B — 1 S B A5 B R o o s o B B0 il B A R S A A
T () 7 R B R D ) T L 5 B T Loewe B MR 15 € & WREIMERHTED , RE
SE VTR IR B R FE ELAE FH o SR 1 46 D v I B — R B0 o N 7EChal i ce M = AR A 5
HoNE 2.

[0362] K 15-40f RELEFIEHE

[0363]
m e % BAEE (@mIe/3L)
96-FL3% 75 | 6-3L Western | 10 cm 3% ffm
Western
RKO # & 1000 1x10° 2.9 x 10°
RKO MEK1 1250 A K A K,
(Q56P/+) &1
RKO MEK1 1000 7.5x 10° 2x10°
(Q56P/+) %&£ 2

[0364]  WesternE[J ik

[0365] ¥4l DL 15+ B /s 1 2 B 4 M 26 FLAR (S50 1) B 10em¥s FR L (SE462) h , 722
H10%FBS[McCoy’ s 5AHT, FFAEMNANAL B P ELEE N P x) HE 2 Fir A8 ORI I 2 AN DAL
EWI SN —EAE3TC , 5% COAERE I U H i & 48024/ NNF o 8 156 2 1 I v A WSk 4
JHa, 38 5 B T TR AE T UK B PR R

[0366]  fd FHRTPAZZ iR (50mM Tris—#hER2h,pH 8.0; 150mME LN 1.0% Igepal CA-630
(NP-40) ;0.5% Wit A NHER 44 0. 1% T e LR IR AN s 1x 58 & JCEDTALE H BRI 155 1VE &4
(Roche,Nutley,NJ;cat 05 892 791 001) ; 1xphosSTOP ML B 41 1) 7 7E &4 (Roche
Nutley,NJ:cat.04 906 837 001)) fill & 24, Il 7E & 2B OALH L1, 000rpm & O
1053 R TE o

[0367]  ARHEHE BT UL 5 (Pierce™ BCA Protein Assay Kit;Thermo Scientific,
Waltham,MA; H 3523225) , il ik BCAI & ¥4 € R MR 19 8 8 0, 7R b 2 P
(NUPAGE LDSHESHZE M s (Invitrogen,Carlsbad,CA;cat.NP0007)) & b , H-fif f£ ££-80
Ce
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[0368]  FENuPAGE 4-12%Bis-Tris#efiX (Invitrogen,Carlsbad,CA; H 5% 5WG1402B0X) |
fiE A SE B A E B (40ug) , FEARHE G R A Ul Bl 5, fE iBlot &t IR #43¢ E (Invitrogen
Carlsbad,CA) Ff# HiBlot#tik i3 )= (Invitrogen,Carlsbad,CA, H 35 1B4010-01) B[l
AEFIPVDF R L

[0369] i I 1670 V3 (1 B A R b1 S A BREN 328 o FPierce™ ECL2 WesternE[iZE)i
W) (Thermo Scientific,Waltham,MA; HX580196) & AWesternEl 7k, 74# FHFluorChem M
WesternE 75 1% 4% (ProteinSimple,San Jose,CA) 4T 1% .

[0370] FK16-PuiEFIWesternEI 2514

[0371]
) R+ = el WE RS .
R Y] BxS | #HF =§
(kDa) #
pRSK-T359/S3 om4°C5% |
90 Millipore | 04-419 | 1:20000 R
63 BSA
. Cell o/n 4°C 5% )
& RSK 90 9333 1:1000 IR
Siganling BSA
Cell o/n 4°C 5% | #
pErk 1/2 42/44 9106S | 1:500
Signaling ] 2
¥% ERK 42/44 Cell 9102 1:2000 | o/n4°C 5% | #Lk
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[0372]
. R¥ ME/HNE |
R BB BRS | W& =¥
(kDa) #
Signaling e
Cell o/n 4°C 5% .
pMEK1/2 45 9154 1:1000 R
Signaling BSA
. Cell o/m 4°C 5% .
% MEK 45 9126 1:1000 R
Signaling BSA
Cell o/m 4°C 5% .
DUSP6 48 3058S | 1:1000 R
Signaling BSA
Cell o/m 4°C 5% .
pRB (Ser780) 105 9307 1:2000 £ 3
Signaling BSA
o/n 4°C 5% |
CCND1 34 Abcam ab6152 1:500
e 18
o/n 4°C 5% |
B-IL3)%& & 42 Sigma A5441 | 1:500,000
B 18
# % HRP-4 4 Cell lh £i&; [
. - 7074S | 1:2000 )
= Signaling W UG fie — 3
s &, HRP-4& Cell 1h £i&; [
. 7076 1:5000 .
s Signaling BT UE Bt — 31
[0373]  MEK1 (Q56P) RAZFI/~ 1 —Kila AR AH G HIMEK L/ 230 28748 , & A1 AMAPKI& 12 JF:

UK B BRAF BRMEK A 55 T 545 M Bt

[0374]  ZWFTAd F—XIRKO BRAF (V60OE) 41l £ , H X T-MEK1 (Q56P) Ji T 4% 1) 47 fE 5%,
ANAFAE AR [ LR LAV Al S0E MEK 5848 76 I 25 37 4 ERK #1011 71IBVD-52 3% bt Al £ #fEMAPK
ke AR A

[0375]  EIEE96/NES S FHCel1Ti ter— Glo® & F 40 MIATP /K-SR VAt %o 4 Mo % 711 1F
FH o B — 3R 730 5 V231F B XU ZEAZ/ARBRAF (V60OE) : :MEK1 (Q56P) 4 iy Xt 3 kIl R BRAF (451 fir1ik
FrAEJ8) BMEK (71 2 i 55 %5 J8) 0l 550 1 400 AE X 25 ASBRAF (V60OE) 21 Jfd ¥ /s i 3 P AR
BUR A, E BH X i ] i PRS2 o FH T FE Il PR Hh B 2 0 5 SR R AR A DR () SRAS I P itk (R
17) .

[0376]  F17-H—1XFF1Cs0fH
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[0377]
A4 PKO # & RKO MEK1 RKO MEK1
Q56P/+Cl.1 Q56P/+C1.2
BVD-523 0.20 0.17 0.18
SCH772984 0.04 0.14 0.12
X3 AER n.d. n.d. n.d.
CEX 0.006 0.093 0.080
A B 0.002 0.002 0.002
[0378]  n.d. = RM5E , A3 I 7N

[0379]  AH s, XFBVD-523 F) [0 25 1 515 AR FI X AR A4 41 g w46 52 AR ) 1), R HHBVD-523 % 3K
A B A I AL A BURR

[0380]  IX 4k Zh BRAE PR /NP A7 AT AR ) RS AR AABRAF (VEOOE) @ :MEK1 (Q56P) 4 A 5 ve b Hh 2
R B4, VI S0 05 b 7% AR 200 B P o 1 22 2 55 MEK L AR I A7 AR AR e PR A DR T AN 2 5 AN AH
v B N I A O (224 22E) o fF A &5 — FhoHL I B A [5) 1 22 4E ERK 40 1) 571
(SCH772984) tH M52 21 ZRALL A 45 SR , T S Rp Ik b 1 52 225 SR S5 ERK P 410 1) FH A Pk AR S T AN
72 B T AR A A

[0381]  {i FLoewe N4 1Bk B1 i ssHA7 P4 A Ll Hor i zonff) Chalice ™41 &0 44 , A
X G 20 i 25 H B A A I TR BVD-523 5 BRAFHI I 751 (51l tanik 4 AE J&) 41 & i 7R A (123K
230 F1E 24A- 11 240) 4R JE il ok S5 7~ T B PR ek 2 490 R 3 A A A 4D 9 R S A T
W, 9 Hal i 5 AR B0 SR A S A e B 2 T B EL G (EARD RS BT (fl)
BINE 1) (~0) , SR PPAh 78 78 0 B [R) A B AR I A7 7

[0382] £ LR HABVD-523: (iAhr AR Je H & FE R A MR AR R gi il J2 b 2 22 & 1) . AH I
MEKH I (228 J8) s S R A A BARTEE AR MM R rp RE R &1, (H 7R FEAR
YABRAF (V60OE) : :MEK1 (Q56P) 4 ffd 22 7 & 7 Hi 5k Bip [5) 46 FH (E125A-1&250) o MK 2H A 11
Loewe &R \BLissR AR A IE A V43 20 0l /s fE R 18-20H , - AE R 26A- & 26CH DL 3R
o

[0383] K 18-LoewefkfH
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RKO # A& | RKO MEKI RKO MEK1
(Q56P) -4, 1| (Q56P) -%4 2
BVD-523 x 33k 3.54 2.88 2.35
[0384] 2
xR x 5.2 6.79 6.14
SCH772984
REER x BEH 5.68 12.6 11.6
J
[0385]  £19-BlissfAfH
RKO # A& | RKO MEKI RKO MEK1
(Q56P) - 1| (Q56P) -5tl% 2
BVD-523 x &£ 353F |  -0.894 0.527 1.42
[0386] i
AFEIER X 0.209 4.3 5.07
SCH772984
BEER x wEH | 0.353 10.8 9.87
e
[0387]  ZR20-r[EI1E VP4
RKO # A& | RKO MEKI1 RKO MEKI1
[0388] (Q56P) - 1| (Q56P) -suik 2
BVD-523 x k3idE 3.18 2.31 171
Je
RFEAER x 4.56 5.57 4.36
[0389] SCH772984
ARBEER x HEH 5.58 11 9.83
Je
[0390]  iHjdWesternElIZEPEAL MIMAPKIG A% 2 35 I /E FH o A X T 25 A, R RHERK R FR 1k 7K ~F

(DMSO#¥ &) 7EMEK L (Q56P) FR1A 2P .35 F i, it — 3D E S [F] JE PRI B A S0 ST HE SRS 1 MEK
BOE IR E U A RIA B AR AL .
TESEZSBRAF (V60OE) RKOZH At , FH 245 B 2 7% PR IR B (I RAF \MEK RHERK S i 400 1) 771 %
SREERJE , WS BIRSK L/ 208 B Ak 1 7K P B AR o AH I, [7] 225 (R XU A A BRAFVE0OE : : MEK1Q56P
21 B 7E BRAF BRMEK 1 1) 771 Ak 38 5 780 A 3R 0 HA B IR O RSK I R AL, , T BVD-5237E AHALIR FEAT3 S8

[0391]
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AR E27A-K27T) B FRRE 5B e AL BRSO b UT AT I DMSOXS JE) FIED 25 2 K
[ X BRAF 1 AIBVD-523 4b [ 5 ity ) B S 560

[0392] 7R AEK ¥4I SR AL R )5 , W %% 21 5 4 Hf A A 0 i A =X — 350 ) 20 B T2 R 5 4%
(1A 4L o FESE ARKO F 1, 7F LE K [IMEK AHERK A ] 551 b B2 J5 , W %2 21 15 R A4 1) pRBAK A1 P I
7E pRBUE T 7K , MEK 1 58 A5 44 Z2 AL S oI A o MEKCH) 1) 750 4 B AN ABURS , 177 46 i R AT AR A 288
BRI A2 , BVD-52 3% 5% pRBIFE PE 1) 8 J1 L F- AN SZMEK AL 1) i ZURE M) o 2 NI I =2 R
TESEAFIMEK R AR R TS 5 i A 250 ] i 5 5 4% 5, (ERAFHI 77 b 2 AS 52 1 pRBAR S
[0393] Rz ,ixubslh B JRBVD-523 /4 5 2 MEK G 2848 (B WiMEK 1 (Q56P) ) BX 5 3k 7514
FUE I B2 o e Ah  ABATTER T8 2 75 AR AEMEK IO 5848 , 78 2H 4t BVD-523 MIBRAF 1 ({1 1
isHiAEJE) 2 8] B A EAE & A1 .

[0394] Syt f5l8

[0395]  YEERKHM Il 712 8] ¥ 2H A AH T A

[0396]  RAFZRAZ 1A B 2RI 4 i RA3 7540 M 3% F-(E 5 A 10 % FBSHIDMEM AT , 3 LA 45412000
A2 1R ) 2 % R e b 31— = A B 96 FL AR o b ST St A5 4 v BTk , AE T2/ FE 43 A
ERKH1#1| 7IBVD-523 FISCHT 72984 2 [H] ¥ 41 & AH ELAE FH o AR 488 il adk 7 1t B4 FHCe 11T ter—
Glo® < 5] (Promega,Madison,WI) %€ %% 77, 348 FIBMG FLUOstariZ ik #s (BMG
Labtech,Ortenberg,Germany) £l & 6.

[0397]  Loewe#IBliss T &4 H B AT R4 K BABVD-523 MISCHT 729841 4H & F % 2
& H, FEAEH S B R = BA T R FAE R O (E128A-€28E) »

[0398] M ,ixX b4l LK BIBVD-523 FISCHT 72984 8] () AH FLAE FH 28 /b =2 hn & i, 3 HLAE
SR L R R VR E Y

[0399]  Sjitifs9

[0400]  Hf fr) Jii AE H IMAPKAE ‘5 1% T 38 #% - {58 A 24 ik B P ERK L/ 24 i 57/ BVD-523
(Ulixertinib) WA 75 HEE

[0401] e fiE A TE Y7 SR L 20 M8 HIL PR 326 - 4411 B 2 1 110 7 v v A0 DA KV 3o A 0 1k i A
(7R 5 BT T3 A 9 A DI %) IR B B RT3 0 TR T S (5 5 A% o i, B TR oy A
UIRASFIBRAF 1) 2H il Y 3075 4% (Gollob%5 N ,2006) , H 225 24 5 30s 85 e (MAPK) {55
1 5 25 B (RAS-RAF-MEK-ERK) (CargnellofliRouxx 2011) FERKKEH AT LA JLFHAZ 1A RK 2 1%
Bl ()4, EGFRFIETbB-2) AT 5 55 . il i ERKAS 5 & 5 1 57 5 W0 » RASEBRAF ) 18 4% 2 A2
SR PRI AR K 40 A T SR 4 M T A (Poulikakos®E A, 2011, Corcoran
2 N,2010,Nazarian® N\ ,2010,Shi%s A ,2014,WagleZE N ,2011) .RASS R iY BAKRAS A1l
NRAS ) 30% S AR R T A NS0 Th 29,15 30% , 76 iR (Kanda s A, 2012) F14% g
(ArringtonF N ,2014) H kA2 2R ) i o 7 B 2 HOIR e 485 1 1 e AR A /) 248 i it e
H U %% 2] TE Y A 7E 20 L IR 600 4 114 41 22 182 1 BRAF 22 ] A (1) 4H R B G 2848 (Hal 155N,
2014) iBIRIE T HEH SR 44> ERKAIMEK AR A¥, it 35 PR 28 245 ) 8 i (0 jesinaZ% N, 2014,
ArcilaZf N\ ,2015) o S MAPKIZ 42 Y S5O 38 78 #E A 7 vE B oA DL R B AR & I (Groenendi jk
GN,2014) PRI, 2  MAPK I3 4% R o 3= B (ERK1/2) 72 FH T B A XA IR 428 30 o g (1)
1, BRAF \NRASFHKRAS) [ g 1A Ay B2 1) SRS

[0402] = FIMAPKIZAL AR ) 254 O &40 25 (B & i AN 25478 21 =) (FDA) bt A T — i Ae
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J7 EL A5 BRAF Y005 AR {1 AN W] L) Bk B 8 1k I bk S 28 - BRAF U1 551 4 20 A Je Ak bz Ak JE LA
JMEK 0 1) 751 1 55 B Je o b Ah , ik hir JE Jé A ih 58 8 Je 10 4 & B 9t S HE 1% 08 NORE
(QueiroloZE N ,2015FMassey2s N ,2015) o 7 ZMAIMEK #1555 L & JE (cobimetinib) #it
HEAE N S BRAFHI I S 2H A5 77 S — 350 70 FH 9208 RURE R o A FH I L6 25 W) 10 1fs PR 28 362 A 5K
MAPK: 4% /& ¥ 97 #E bR - FEBRAFY 000 58 A5 1 B¢ 23080 fR 38 IO TT TR G b, e — ik 70 4 B R Je
FiEFr AR JE R B AR S 10 BB 3R (150 % 5 Eb 519 %) A 3 B0 T8 33 g A= 47 191 (PFS, 5. 1-
5.3 AXEE1.6-2. 71 A) , it i #1297 vk GAREE) (Chapman®§ A, 201141
HauschildZ§ A\ ,2012) . ItAb, £ 56 BRAF— IIMEKSE i) 37 92 () Ifs PR 2 FH € 48 E BY , (7] s 48 1)
MAPKGE A5 HH 0 AN [) 77 5 mT DA 6 568 1 57 P 0 58 AR 82 (1] o 5 B — 30 FRIBRAF H i AH L , BRAF
JIMEK—# 7] 3057 GEhzdkE Je/#h 368 e sk Lh & Je /4 TR Je) ) — e it — Do 7 b
N BRI Robert® N ,2015,Long%% N ,2015,Larkin®s A\ ,2014) . [R ik, X+ HF
BRAF 0058 AR [ L R 1 BB 20083 B, 2H & (K BRAF—/MEK— ¥ [f1) 7 V5 42 A M B VR 7 ik 3%
[0403]  JRLAE i FIBRAF—/MEK—H 1|77 2H A7 72 W0 8 211 PR &5 SR 10 2038 L (HRF A 25 Ak 52 21 3k
PRI AR J5 2 0 a3 e ) e 24 R R R PR A1), o A7 B PRSTE Bl 2 299- 114 H o Robert%§ A,
2015,Long% N\ ,2015,Larkin®s A ,2014LL K Flaherty4s A ,2012) . CLARIRANBFFT T %) B —
T BRAF 1 i (1) 3K 75 V£ o v 16 82 4% WL A1, I HL 48 58 PP L 61 AL F5 BRAF 1 B 5278 44
(PoulikakosZs A ,2011) ,BRAFYE4 1 (Corcoran®® A ,2010) ,MEKZEAE (WagleZE A ,2014) ,
NRASZRAZ FIRTKI 1% (Nazarians A ,2010F1Shi % A ,2014) .BRAF—/MEK—# 1|57 2H &7 115
LR B HUEATL S 46 I, 9F B B 7 BRAF B —i A HT P B ML 1] (WagleSF N, 2014 F1Long
N ,2014) o IX LB AL HAF A I IS ERKAS 515 S0 6E 170 SEBR I, 18 1 ERK A% S #E bR U
B 1) FRI0E FIMAPKIR 4215 5 4% S48 3K [ BRAF I 7040 1 58 25 ) R vl 4L 2R R 25 b =2 i A
(1) Rizos%E N ,2014) bk, FER A BB AL HL S 500 T WS RIERKL /2 F 0% (Carlino
EN,2015) o Kk, 3R SEILHRR A I IR 2 A A B 7N 03 5 v T VP4l 8 ) T JEMAPK 4H 4y
ERK1 /2 H At 358571 o $0 I ERK AT Sy X BRAF /MEK A ] A5 3145 M B v i £ 3 $241E F E R Il PR
i Ak o ERK SR I O 48 Yl v HH AR I PR R hE A5 28 v A g v 7 SEAR IR i 53¢, B0 45 P 856 BRAF
BYMEKFH 7 B A it g iE MorrisZE N, 2013 HatzivassiliouZE N ,2012) R, X Fh
ERK1 /2401|700 38 76 F i e 1) B2 2R 1M SR A3 PP it 2 Ak o

[0404]  ¥E[JERK1 /2,2 7545 T MAPK K] © 0 BR 3) ER] - AT o] i R 200 o ) 5 3L SRS, AN (N2
BRAF/MEKY& Y7 & & 34 o H T ERKLFIERK2AL TZI& 21 R ilF , AR T MAPK LR I RE )
AW 51 TIEIETT A, FLRT DL G BT AL ARG, HRIE T AEMAPKIS A2 ARG A i R 452 Y
HBVD-523 (ulixertinib) fI R ATARFAE , FT IAMAPK I8 4% A< 6t 14 o e A 70 G 355 24 0 0 VR T
FIBRAF /MEK 7 2 3R 15 14 Pi AR 7R BVD-523 1149 T A & 4 BT 72 1 &5 SRAE Sz 3 1) ) A1 B L
AR BFELE N - 2 IS 511724

[0405]  EA A BAH, BVD-523 7 Ay HAA R A A Py P e v PR B ERK L/ 210 5 3Ly i
P RT3 /N T ATP 35 4 M1 551

[0406] % 5EBVD-523 (ulixertinib) JFRALAEA & IHRUFERK /235 £ 1387 B nl 106 i)
ATP3& 4 PEERKL /2401 751) . BVD-523 5| e 334 5 /1> I BE R 2 1 Tl vt M 18 ot , 7E 45517 MAPK (RAS—
RAF-MEK) 3842 5 72 1) 41 Ffd o 5 B % o 7544 P BRAF 0% S5 R RS AL 07F 90 , BVD-523 i /R 71 Ak
s e A K 1 R R Y IR A R SRV ERK L/ 2 W TR Ak 14 A, {ELBVD—52 330 1 SR S A 1
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TR Y, - BVD—-523 38 78 5%F B — X 751 N4 & BRAF /MEK B [f1] 977 V2 ) 3R A5 1k B MR A Y o 22 T 1 4
JiR v o 24 BVD-523 15 BRAFIHI 2H & 15 FIINF , 3681 52 1 BRAF00P— 5 A5 {7k B 25 987 4 i 2 S
& R AR Y H 1) B ) B G B < aX LS T ST SR B, BVD-523F B A A ERKAK At P Jed A 1V 9T 7
V5 B R B [ MAPKG& 428 b 3l 1 sl (1) FLAR YR 97 A RIS PR B I TR L i

[0407]  SEjstifs]10

[0408] 3 AYERKL/24MHI71BVD-523 (Ulixertinib) A& BLANA) L FAE

[0409] 78 %M FH & il & /N T 0% 1% (AronovZ A, 2009) W) SR RN Z ik
S, %5E T B SRR IR F (ATP) 354 PEERK 1 /240181 #BVD-523 (ulixertinib) (&294) .
BVD-523 2 — Fh A 2 R ERK A1 751 , AFERK2((1K1 40. 04 0. 02nM. ‘& i 7 A ATP I A] 35 11 3% 4
PESMHFR , K AERK 240 1) 1 TCs0{E Bl & ATPIR B 1 3% fin v 28 14 385 i (B 29B A& 29C) o % T i
B I [A] = 104341, 1Cs0 )L P 154518 58 , 7 B BVD-523 5 ERK 2 ) Pk ~F- i f 4 & (&129D) . BVD-
523t 72 HE 2 FRK 1) 5 25 45 & #0177 (RudolphZE A, 2015) , i 7~Ki<0. 3nMo.

[0410]  fifi FH & #HIF AR B BVD-523 5ERK2[1 45 & , I 5 481 FHERKHI i1l 71| SCHT 72984 Rt ek
FERE G 77 A K BR HEAT L8 (ArovovEE N, 2007) o FT A A& 0 LA 38 B0 k) 3 3 45 4 I E e g Ak
ToiE ERIERK2 , i 1E A Tl B (B29E) . 48 FIBVD-523 FISCH-772984 M 2 ) [) A TmH 105
155484k 5 B RGN BE IR 45 A sk A AL A ) — 3 (Fedorovi A, 2012) -BVD-523 7R H
ST R AL () 3% PEERK2 (pERK2) FNTGIE 1k IRIERK 2 (1) B 45 4 55 A g (B29F) o M2 3 5 T i
ERK2 AH bt % pERK 211 BE 58 212 A1 77 . BVD-523 4 15 [ P4 % {8 [ p 38aMAP i 4H B 7E A (K
29F) .

[0411] [k T ERK1FIERK2Z 4, BVD-523 3% 41 XF 75 P i 1) A= 04 2% I 0 i 2o HE AR S
(PIERK 1 / 2 i 126 1314 o 75 B A8 U 5 2 ATPIR B 2955 T-Kao # 20M BVD-523 41011 K T50 % 19
WA EH MR DL P AE K (BRI R21) o TARPBEE A 12F0 B A <TuMAIK: - B 7 ERK1
Z 4, BVD-523X%F ERK2 1) 356 2 M 06k - B A Wl i) il 45 A2 > 7000 4% , ERK L 4 1] K 1 <0 . 3nM
(10£%) - Atk , BVD-523 52 ERK 1 /2117 1o 250 s 43k k) 551

[0412]  £21-BVD-523 & 7~ % ERK 1 FERK 2380 i 1 16 16 12k
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CN 109475541 A " O B 60/81 T
% B Ki (pM)
CDK1/@mje Bl 5% 4 B 0.07°
CDK2/@mie Bl & & A 0.36
CDK5/p35 0.09°
CDK6/4% &L B) 31 %& & D3 0.09*
ERK1 0.0003
ERK?2 0.00004
GSK3b 0.32
INK2¢a 0.65
JNK3 1.3
P38y 0.45"
P385 0.24°
ROCKI 11.1
ROCKII 0.27°
RSK3 0.45
e

[0414]

[0415]
[0416]

F£ 2 uM #9<50%3%7%]: ABL, AKT3, AMPK, AURI, AUR2,
AXL, BLK, CAMKII, CAMKIV, CHK1, CHK2, CKl,
CK2, CSK, EGFR, EPHB4, FES, FGFR3, FLT3, FYN,
IGF1R, IKKo, IKKB, IKKi, IRAK4, IRTK, ITK, JAK3,
JNKlal, KDR, LCK, LYN,
MKK7B, MLK2, MSK1, MST2, NAK, NEK2, p38a, p38§,

¢cMET, MKK4, MKKS6,

p70S6K, PAK2, PDGFRea, PDK1, PKA, PKCa, PKCBII,
PKCy, PKCi, PKCO, PRAK, PRK2, cRAF, SGK, SRC,
SYK, TAK1, TIE2, ZAP70

St 4111
BVD-523 7 H A MAPK IR AR i 58 A2 ) Joe 4 1 2 mF AR S0 5 0 #1) 4 i 49 5 - 1 i

KREEBE-3/TiE %

[0417]

FE— AR T J AN AL A 201, 00048 48 1 & rb R4 BVD-5 23 48 i 1 (&
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30AFNH22) o ARHPERAS Z I B 172 FIBRAF I A% (1) ik 2% B AF A , 4 40 i 5 70 2 JIMAPK Y A= A
(wt) BRAR A R — LEMAPK—wt ZH 0 22 %P BVD-523 8508 , (H 38 BVD-5237F B A MAPK i 44 24
25 PR 2 L RS S A R S

[0418]  $327F >k , R AEBVD-52 34 F X} fBUB A L 1 A= A AAFT 52 Ml o 78 FBVD-523 A 500nME,
2000nMAb H 24 /N Ji5 , 7EBRARYO00P 58 45 A FE 23S0 411 il RUACC-62 1 3E AT 9% e s 4 i 40 ik
(FACS) 43 BT o A P 290 it DA A P55 <6 1 T 4 i 7 200 P R 3 AR G L3 (B 30B)

[0419]  ib4b, B R BE W3/ Ti& A 9 2 Bl N 4 i R b A B A T i &2 AR H
BVD-5234b 3 72 /N f W52 B R S 3 /7 (1) 94 5 N4 B 2 40 14 48 m (E130C) - BVD-523
Ab R AE 4575 BRAF 0009 AR (FIMAPK S AL 40 i R T4 (A375.WM266 FILSA1IN) i S U 3 1 kR
EAM-3/T% S . 1X 52657 96 T BVD-523 FEMAPKIE: 12— 5 A5 A5 41 B 28  H1e 24 400 1) 488 1147 00
ok B —2 (E1304) .

[0420] iy 7 3k — 2B RAEVE LI AXG BYD-523 51 & (15 544 S /I 1E F , /EBVD-523 40 P ]
BRAFYOOP S AR (A A3 75 S 22 980 4T i rp 3 Ay 1 4% B S - R (1 AIMAPK A 56 28 1 1) 7K SF (B
30D) - ZEBVD-523 4L 3 (1) 4124/ NI I , W ER—ERK 1/ 27K - DAV BE AR s 5 =R n . )L FH 2uM
BVD-5234b #E W %% B pERK 1/ 211 5 H 94 B AR 5 P 385 1, {HERK 1/ 2 FRRSK 1/ 2 (1) B B Ak 74 /)N
INF F124 /NISF IPRAIG , 33X 54 2 41— B . DUSP6 (ERK L/ 235 14 (11 378 3 AR 10 420) 1R e i 1 7K P
FEARN24/ NI IS 5 95 - FABVD-523 40 B 24 /NI Ji5 , IR T A 1L MIBIM-EL LA SR & i a5 X
110 40 B & 31 2 5 D— LA pRBAE 2uMyak 55 - T 1 FH 32 5 #E [ ERK 1L/ 24 | — 2

[0421]  Sjsifs12

[0422]  BVD-5237EBRAF" S AR A Jes 41 i) 28 S PR AR AR v 50 s 7 pAY 470 P i i
[0423] B T-IRATA LA T ARAN R BN, BIBVD-523 LA i Fo 4 itk 77 2 sk 2 38 % 11375 5 440 i o
T, 3Rt AR 50 P12 i FHBVD-523 LAAIE B ZEMAPK / ERKG& 42 49¢ i 1k Frty A 784 v EL A5 4 Y 3 e
SR A PE A PR SR (YN RA3T5) g T B i (1AL RCol0205) ) ST AR AR RY , 7 3 #1
HEHEBRAF 000k 5 AR |

[0424]  ZEASTSZMM R F AV T, EAC TR 14K )5 , K BVD-523 Thk 5 % IR 20 it 75 Je Ak,
TR S AT L A5 . BVD-523 M\ 50mg /kg & R PR X (BID) 46, F B tH i 25 1 551 = A0 e 12k 47t
J9eg i 14 (B131A) «50M1100mg/kg BIDI 771 & ¥ 2 9 55 bed A= 4, rbed A= K4l (TGT) 43l
NT1% (P=0.004) F199% (P<0.001) . 7£100mg/kg BIDZthiE & 37/ E0 WiE (PR) ; fE4T
] A 2H o 35 R O TV B B o L85 B D80 T B Sk i, fe 3 24 LA 75 A1 75mg / kg it FH
B, 43 301 5 B0E FE I A EARKBPETGT N34 % (P>0.05) F178% (P=0.005) -

[0425] 534, BVD-5237ECo 10205 N & i B i 41 i 3 S P A AR S AL o (27 HE B I Th Rk
(E31B) - BVD-5237E 71| & 450, 75F1100mg/kg BIDH FF- IR .7~ H I 25 1 1) A gt 2k ek e
1B, PR EIR T/ Ti (T=VR9T 4501, Ti =197 HFIR) 43 mloN-48.2% —-77.2% F1-92.3%
(331P<0.0001) o FEFAICHI & IBVD-523 (25mg/kg BID) AWLEE FINH IR ;s SR1 , WL 5 31 5 2 1) b
JoE KA, T/C (T=1897 , C=XF ) 2925.2% (P<0.0001) o BT 52 M AN, (L BH 12 % AL,
SRIT AL R (CPT-11) 2o W 25 1 Pt Mg v 1%, i Co Lo 205 M A= K T/C N
6.4% (P<0.0001) - SR , BIASE LA AE /N BR AR 1 S5 K 52 771 &8 A, CPT-114£50. 758 100mg/
kg BIDFI&E A UIBVD-5234 %% .

[0426]  hy 7L ZGAR BN J1 A2 R 2 (A1) 9% &R, #4BVD-523 Ifil 8 Kk i 58 i H s 4H 41
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A 25 RN R A7 280 25 149 P A 02 7 v w0 £ 1 pERK 1/ 27K~ 7E B IR 100mg / kg 111 R 7 =
[FIBVD-523 J5 ¥7 24 /I A [a] 13E 4T b 48t (BI31C) o FEAR VA TT I MR, ERK 1/ 21 Bl FR ALK (07
i) o 75 FIBVD-5234bE Ji5 , ERK 1/ 2ff R A M 465 24 J5 1 /1N R 30 N 22 25 245 )5 8 /NI 1) B KoK
L SR G TE 247N I [9] 3125 25 1 7K1  pERK 1/ 21 3% Foh 386 i1 5 BVD-523 24 4 11 % ¥k P AH < o
BVD-523 403 ) pERK 1/ 238 ) 44 P W 5% 5 L JA 1) 4k o1 e 30— 25 (1 30D)

[0427]  Sjsifs13

[0428]  JREERKL/2MER ALY fin, {HBVD-523 F LERK 1 /2 i ¥4

[0429] A T K A BVD-523 4 Xt T HAth 2 F0AERK L /280 #1571 (SCH772984GDC~0994 F1Vx—
11e) Morris®§ N ,2013FILiu%E N ,2015) X {5515 FHIMEH , KRL140F0E B B K HIBR
FHER E IR 1) (RPPA) FHT- X ERK A i UK 1) 22 Fh 20 i 3% o DN i BL A BRAFFIRAS H i WL el A 1)
Y ff £ : BRAFVOOOP S AR & ZRA375.C010205FTHT29 ; KRASC! 2~ 58 A5 14 4 ffil ZXMIAPACa—2;
KRASCH -5 A (A 4 Jiid ZRHCT116 5 A1LE A5 JF $i B HRAS™ 58 48 (K] AN3Ca o 25 [ B /K P I AR AL SR
ARG T R RN (DMSO) Ab 2 1) 23 AR X6 BRI 23 b AR 4k (B32AF1223) BRERK /211
&4k (pERK1/2[ERK1/2-T202,-Y2041) 4, Fr A ERKH 61157135 51 A € 14 B AL 22 B A
SCH772298441 | Fr & 4 il £+ (¥ pERK 1 /2, T BVD—-523.GDC-0994 f1Vx—11e {3 34 pERK 1/
243 W& pERK 1/ 211 3 3t 01376 35 3L P T B —p9OORSK (pRSK 1) 124 g Ji 147 28 1 D1k A Mk £
PRGN AL FN ], T I ERK L/ 285 BR A0 (1) FE FE dnfel (B 32B) o BVD-523 11X 26l 37 R B 5
ERERK1L/2JAIRSK L/ 211 B R A A5 52 3 1l R i 9 — B0, )R AEA3T54H i HR il it We s ternEp)
5% 2 T = R pERK /2 (K132D) , eAME A 85 [ 45 6 0t 5T IE B BVD-523 45 & 42 & . pERK 1 /2
FTCIEEIERK L/ 2 (B 29EFNFE 29F) o [R Bt , & 384 in ¥ pERK 1/ 27K ~F AT LA A A /& BVD-523
(Y R 24 R A Wm0, (8] I AL ST ERK L/ 258 4 pRSK 1 ANDUSP Ft 4171 il -t ] LAt 31 S8 4BL i)
TEH.

[0430]  7Ei1ZRPPAZICH 2H A i3 = BIA AN & 1 ARk (B1324) o B AR 19 pS6— A% B 44 2 1 A
S BRK 1/ 23N I 575 — il 25 2 A 54 , G045 F BTG AL & W0 B i i &R b BT e B 1
(E132B) o Ib Ak, pAKT( 32 25 175 T DA /2 200 P 38 A0t 1k W 5%, P A FRERK L/ 2400 1) 71) £ 48
FRASTSFIAN3CAZH L H 75 T pAKT (E33) o A HR I A2 , A7 15 A5 1C ) pBAD I I 2 B AL T FEAL &
W2 TEVASTE] , 5 0 HARERK 1/ 230 157 AH EE , GDC-099443 X pBADAS 38 & ) i tt] (B 324)
[0431] B FRAFFT 7 BVD-523 Wia] 52 M BRAF"*°° ~ S8 AR ARRKO £ iy B i 41 it &2 HH ERK 1/ 211
N HE pRSK IR 40 i 2 1z (B132C) o 7R3 S A i, ERK L/ 25 45 T 400 Joid , I H.— HLA2 B
pERK1/ 251l 7% | #E4H M 2% , 45 il 2 e B RE WOE B 4% (Wainstein®§ A ,2016) o 7EDMSO
Ak TR 0 HE4H L, pERK L/ 276 4% R0 40 B 51 4% 43 h BB AR B 2, B T 722 40 i & v A7 AR
BRAF 6% 3 A i Fz it T MAPKI& 4237 P o 5 DMSO4h B 1 AH L , FHBVD—523 Ab 3 5 35 241 o 4%
F40 AR 5 B pERK /2 7 LA S 4% S\ ERK 1 /238 FE 36 i, R BH AL & 015 5 B pERK 1 / 2% 5 4k
BT — SRR AL R PR X % A pERK L/ 233 0, 1H 5 DMSOXS RE AR EL: , 41 B ot A [X =
(1) pRSKZK P45 AEK o« LU B WIMAPKAS 5 A% T 0l 751 (R ittt 55 %5 J8 . SCH7722984 (1A E &) #l
ERK1 /2 FIRSK (1) 1 B AX. , 4 AZ A0 4 i 5 X = o (10 B A /K S T s B 114 o 3K 6 5030 P v R 1
BVD-523FH 5 ¥ pERK 1/ 2 34 f11 75 40 B 53 FH 24H i A A R BH I8 5 SR T, 3X A B A B RS 1
I o 1% 5 & 30D ] 32A 7 2 I B H — 3K

[0432]  Sjitifsl 14
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[0433]  BVD-5237EBRAFFIMEKH 1l 751470 14 ) 4R SRS vt 5 7R 3 1

[0434] St BRAFFAMEK il 71 0 e 14 0] BILRR ] 1 e AT Il R T 2% o AE X L, S B i ] AE A
HMEFLFILL B0 BRAF (B 7 9E Jé) WMEK (il 56 £ Jé) FIERK1 /2 (BVD-523) # il ¥ i 14 i) & Jg
FEJUAS AN, BRAF OO 5 AR (A A3 7 5 441 i 1 3% 47 38 DAk FBE 40 4 b 410 1) 751 v 55 9% o FE B IR FE )
i 56 B e ik hi A e A K S 25 B 1R A T B2 HEASTS A &, T K XA BVD-523 R Hit
P R 4 B 2RI B S B Bk A (BI34A) o B2, IR B AR AN EOHE 2R B, 78 77 A 2R AL SR 181 A
WIS T, ikt dE e ul il 26 % JEFHEL , %P BVD-523 Hi 1t 4E3E , 7T AE MR 9 M S v () 5 A
R

[0435]  XFERK1/ 215 ‘5 4% 3 B P00 AR M A2 X BRAF /MEKA ] (1) SR 4G 14 Pe 12k 1) HL [7) A
fiFE Morris® N ,2013 M Hatzivassiliou®s A ,2012) ; Rl , ¥4t 7 BVD-523 78 3515t Fi 1)
A ALY A B P S S BT IR I BG I k BE 7 RSR AR A R AR Je A h 35 B Je 4 A Btk
A3T5HER  Fe 24 7R T BRAF/MEKA & HitE e AR Hh s Fz AR JE | Hh 32 % JE FIBVD-523 [ TCs0 Al
FAEL TSR ASA3TH I TCsofis K284k, . BVD-523 TCsoidi FERE AL (2.54%) , ik hidE B M 3£ % Je
FREMRAL (93 N8 . 55 FN13.56%) (F224) o AR LM 75 M 77 AL BEAE A%t B, AN 0 22 5]
D3 BE AR A, o 3K L 48 S 37 7 BRAF /MEKY T VA BT PE 4B L T X BVD-523 1 it 7t , IR % 4
RO R R BT E LTS SR B RALE

[0436]  3<24-BRAF/MEK il (R 15 204 v (¥ BYD-52377 2k
[0437]
40 6, % A4pdE | WEH | BVD-523 | KAMEE
e e
F A (IC5nM ) 2.1 0.2 129 1.9
BRAFi- + MEKi-#u % 17.9 2.7 323 3.5
(ICsonM)
A& E AL +8.5 +13.5 +2.5 +1.8

[0438] O T it — B FLAE LA O AIBRAFH T AL ] (14 B2 AR ERK L/ 2401 1) 1) 55 Ak 22
P, A58 FHAAV A 5 1) 35 DRV B ] 3 72 £ — GFRKO- BRAFYO00F— 2 A5 A 4 il 22 , 6 T-MEK 1967 8437
RN TR FA RN AFAE BN AE A2 R Y (Trunzer®8 A, 2013 M1Emery 55 N ,
2009) o CLFEMEK 1P £E Py FIMEK 1 /25835 5 7F B3 7 ) 8 — X FFIBRAF A1 ZH £ BRAF /MEKY T 72:3%
BHEPUEEA & Wagle A, 2011, Wagle®E A\ ,2014,EmeryZE A, 2009 f1 JohnsonZ A ,2015) ,
B3 I A IR B, AR 23 ARBRAF 0% - MEK1" 4 ffd , X AR ARBRAF 0% : : MEK19° 41l g
75 HA G BRAF 30 1) 571 45 27 AF Je AA R AR JE BA S MEK 01 1l 5751) i 56 8 Je (1) 5k 25 P& AR 1 s e bk
(B134B) o I, ¥ BVD-523 1) 25 7 55 A FIMEK 190" 58 A5 (A 41 g o S A A 7] , 2R BHBVD-523 5%+
X FRAGE HE A ML AS BRI e 25 BLAE 24N b ST 77 AR ) AR A8 AR BRAF V000F : + MEK 1956P 2
A RT3 B 5 —ANIESE, R LG E T 45 S S5 MEK YO 5848 (1) 77 20 5 S MR ARG, A AN
FHR B S FEAR R A AR B R BoR) o AR FR LI AS [ R ERKL /240 1) 1) (SCH772984)
LB F AL 45 L, S 7 X e I 22 45 B S ERK L /2 (50 LA 400 o e S 1k A S8 L T A 2 ol T e

65



N 109475541 A W OB P 64/81 T

B S AR I T

[0439] >y 1 3k — 4 FAFBVD-523 % BRAF 2% : : MEK1%SP 41l £ rhMAPKI& 4215 5 4% S I ML
YER B id WesternEIZFP-AS 8 A Bi/KF (B34C) o 7835 ASBRAF°F RKOZH A o , 76 FH 24 3 2
T PR FEE Y BRAF (48 29k J8) WMEK (i1 2 % JB) BRERK1 /2 (BVD-523) #1751 Ab BE 4 /N J5 WL %2
FpRSK1 /27K - FAA o FH I » [7) 35 PR XSS AR ARBRAF 0 - - MEK 19°°" 441 fifg 75 BRAF Sl MEK 901 i 551) Ak
T 5 %A 2 I PR AR RSK IS RE AL, , T BVD-523475 4R A 2547 il pRSK 1 /2 2 5 5 AKRKOAH 2411 7K
o FEABUHE , 7E 5 ARKOANBRAR 0% : - MEK1%°°" e, 24 /N [ BVD—523 Ach B A5 45 pRBFE AR , $5 717
GO/G1{Z¥ o

[0440]  FRAFPEKRAS &ALt & MAPKE A2 1 i) 71 04 () A SR B R - 4 1 BEAEBVD-523%}
XTI AL 1 S S L A FH T 465 i B T 400 B 2R SWAS HH I PR FH D KRAS 58 7% (1) [R] 2[R 4 o 4
X BVD-523 ) R M SMEK 157 71 26 % JE (selumetini) ATl 55 8 R HE4T EL 8¢ (K134D) o %
BRIV BURME AR O (BI3TA) o BLAR LA TEAR ARKRAS S5 437 J55 DRI 7 XoF MEKH13 1) Py st ik 22 o
ST S (H I K 22 B 3 R A B8 X BVD-523 [ BBUR M , I H 2 W82 21 R U/
AT, AR B £ 8 e B m £ B e MR B AL . i 2, IX He 0 5 3R B BVD-523 71X
5 THT EEMEK A1 1) 701 5 A 2

[0441]  SEjiifs)15

[0442]  BVD-5237EBRAFHIH FIT 14 £ 5 A7 A 1 B2 2R 7 Pl RS AR 28 o Bl 7R Ak P 9
[0443] Sy THIESE AN J EBRAF-/MEK— 3R A5 PR ok 1 Ak 55 230 o W8 52 21 ¥ BVD-523 (1) it i
JEAE L, Af IR B 6 4E PR Je BA Ui 2825 B BRAFYUIE: e M A B A . BVD-52338 3 [ I
5 7AVA LA 100mg /kg BIDZA 2428°K , Gl 3% H il 550mg /kg BIDIIEHLAE B4 A& (35) - Wifi
TR, B — iR R E J B H AR B e & 1 (22 % TGT) 58N xf BAHLL , BVD-
523 M2 2 (P<<0.05) , TGINT8% o fE 1M 1, #BVD-523 5 ik i dE R H & {E1FTGI R
76% (P<0.05) ; (KL, 58— IBVD-523 MLt , FEIX FHBRAFSRAS M pr i 2 vhr , 2H A K 3R
Rt — 2Rkt

[0444]  SEjiifs)16

[0445]  {i FHBVD-523 FIBRAFHIHIFHIH 4H A7 A A A BB PU s id T

[0446]  HATBRAFFEASMASEAE FA] &35 1 B 3K 43 % 25 (¥ BRAF/MEKS VA I HUE (NagleSF A,
2014) , M 75 2% FEMAPKI& 4% Y i o Ath 4 & 5 1% o 7EBRAFYO00F — 8 25 {4 B 20 IR 41 il :RG—361
HPEAL 1 44 BVD-523 5 BRAFHI il 71 4 2 HE J& 1) B s 5E A FH o an B PO 5 51— 13077 BVD-
523 FN4E B HE JE AR 2 A T TER , I HL 24 4 A i g2 205E FE B R 1 B (B37B) o IX R BHBVD-
523 55 BRAFHI 1177 4 &5 75 485 15 BRAF V00O 5 AR 1) T 2288 41 . 2 b 28 /0 2 s ) 5 EL 5 7 b L
A FEAE R A, ZEBRAFHN 7 INBVD-523 Fp % 42 31% FEBRAF OO S8 AR (AR 41 il 5 (A375) JG 1
PR AN = A SRAR U B A Pt o A S, 77 AR ok B bk o A JE I A PR 3 kA (K
370) « BN A R IA R AR Je At 56 5 Je Bk th I AE R Rz AR Je nth 26 8 Je 2 i

[0447] 1 ok B R 32 i 52 14 PR ) () A A 46 F 9 PR AT BE TE ¥ 58 A5 SE LA & I BRAF A1
ERKH (1) 2540 o 9 T BRAFAZ AL A0 23 4L , 18 FBRAF YO0 -5 A5 {4 N B 208 401l RASTH ) 3 b
FEREPILEAR P VPAL DIt TR S8 IT R E R I N, fE SR 20 RAF IR G A 45 24
DA s 00 e P A, I A A2 K FE BT T b (BI36A) o 4 J 5 vk N 52 s B S8 90 AE S5 45 R 4%
1k o S R 22 2% i (9 R L BT TR] (TTE) 29 2K, 1 H.35 . 8 R I B K AT /g i A K 43R (TGD)
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E X N100% o« B SEMEIZ IR YT FELTGD AL . 3R (4%) HIGHIR .50H1100mg/kgik+idF Jé B —
JPET A TGD S 7l 96 . 9Kk (19%) F119.3 Kk (54%) , RN H 2 2 B A7 a4 (P<0.001) Al
100mg/kgZH 1 1PR. 100mg/kg BVD 523H.—7 L FE9.3RMITGD (26%) , i%ffltlm:gﬂﬁﬁ
a4k (P<0.001) FI2ANHF A 58 A M2 o I8 F7AF Jd 5BVD-5231 4 & 7% H 7= A4 B K AT Rg
100% TGD, B A HASVE = R THIB M %, 7F H 5 HAH N 1) B — f”/ﬂattﬂﬁéﬁﬁ%ﬁﬁi@m
SAEAETE R (P<0.001) o KA EH & 774 TEARE RN T/ 160 M A2 s & (TFS) , I H3A
BRI EHET A T BIL43/44TFS, 516 @b sl va @ vE 1 — 2 (KI36B) o B2, 15 HE
3k Je 5BVD-5231H &4 T B 2 E M TES AL T 5 — 245 771 Th K
[0448]  3LF-BVD-523 ik +i Ak JE7E B A 41751 44mm® ) 2 46 iR A4 AR O A3 75 S5 e % A A
R ()5 1 5 R4 J5 2S00 DR 8 2H A7 VA “Ja 17 A3 TS S R R A 4 (ST 22 I JRa ke 4 AR A
700-800mm’) H {1 TH AL (EI36C) o Xt BRI H A7 EUTTE NG . 2K, W5 T B Kl TGD7'753.87<,
H5E UN60 KRB FTK1100% TGD. BVD-523 100mg/kg B — 373572 4 (I TGD ] ZH& A1t (0. 7K,
1%) , 55X AT 3 A A7 2 57 (P>0.05) « TTEFI2ANPRIF) 43 A7 2 B, X B FHBVD-523 11
AT REA — 0 N ik hiAE Je50mg kg B — T VAR AL, 5T AH LG , TGDA46 . 2K
(86%) H EA BEMEAF AL (P<0.001) iZALAE1LT KAl ¥4, /N A B A 5NPRAIGANCR,
BFE3ANTES (KE136D) - 5 Xt REALAHLE , 2k hu A Je S5 BVD-523 ) P Fil4H & 7 A B K 100 % TGD AN
BEMAFE AL (P<0.001) JRETHIBIEHEAEAEZ R (BB P & 78] PEAL /N = 2R
100% JH BN 2 . 25-mg/kgikHi JE Jé f150-mg/kg BVD-5234H& H A 2/ PRAIS/CR, HAH6/10
TFS, i50-mg/kgis$i IE JE M1100-mg/kg BVD-5234H & 7E 560K HA11/11TFS (K36D) . M ik
1M1 5 » 1% LE 445 32 FFBVD-523 5 BRAFHE [H] 67 1) 5T 26 24 5 7EBRAF 00058 8 A €0 2098 v (1) S A
JREE, F HIX AT RES F2 24851 X M 38 (0 F A s 2 Y
[0449]  i}if
[0450]  BVD-523/ZERKL/ 2[4 R iRy i B8 14 « vl 3 (1) /1N 31 ATP 5 G 14 i 551, FLAE A4y A
PR AN RE R o = AT S5 1 o ZEAR AN, BVD-523 2o H X L AR N T8 4 B 2R 140 A5 R 1) 4 )
2 IBLLHETTMAPK S 5 A% FI8 12 IS AR I A0 i &, 5 FAE - ML —E. BVD-523 5] &2
EHE R [ NN T8 AR AL, A I RIERK L/ 218 BLBEIEA) (pRSK) A1 #DUSP6 2R 1 7K F - iX
B S 35 2 R FARERK L/ 24l 71 B 98 45 SR — 2, J5 W B 1 ERK L/ 24 il % pRSK I A 2%
JE & MorrisZE N ,2013FHatzivassiliouZE N ,2012) . 5 801 /&, BVD-5234b B S # A 4h Fl1
P N ERK L/ 278 B A 1) S 35 338 n o 55 FRATT B AE 90 &5 SR AR AL, SR FHERK L /241l 7 Vx L Le 4R T8 T
pERK1/235 11 s #H 5, FEBESCHT 72984 % AE | pERK1/ 2411 (Morris% A ,2013) o A 1E Bk
(1) 25 FRERK1 / 240 1) 71 o W %% B pERK 1/ 27K -1 22 57, AE 2 N I RN ¥ (HP pRSK 1 AELDUSP6)
B AU 100 1] o I 4 D ALK B 78 EEERK L/ 288 KA, 4] Wi pRSK 1, AT LLAE NBVD-523 4 F 11
ERK1/2¥% P40kl 1) o] S 25 80 Wbe B
[0451]  ERJABRAF GxudlEJe 42 4F Je) FIMEK (Hh 35 8 e . Lh B J2) #5558 E | MAPKI&
AR TT ¥R , o A AE B A BRAF OO S8 AR (g R 3 v, 70 PR 87 25 52 B SR A M DU ) H
%ﬂlﬂiﬁtFEﬁf“ 9o 13E 2 1) PR 1) o PO B R PR T MBS 5 4% T 00 T I B R ATGE (Nazarians
N,2010,VillanuevaZs N\ ,2010, JohannessenZE A, 2010F1WangZ5 N\ ,2011) , #EFRE R {3 318
(CorcoranZs A ,2010) Al 45 2H 4> (1, RAS , MEK) 4% 2848 (WagleZE N, 2011, Emery%s
N5 2009F1Wang %5 N ,2011) - ERK1/ 2% 42 11 B0 A2 SRAS U LI — AN W5 S 24 5]
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\BRAFV600E— 52 A5 {4 B 22987 41 iy ZRA3 750, MEKY ST > X MEK ATBRAF AR (K i (WagleE N,
2011) o A , BVD-5237F T FE4b FIMEK O 41 g 22 HP {5 B3 AT R 4 1035 14, 2R WHERK L/ 2401 ]
T BSOS T & B R, IR b s o507 T X BRAF /MEK AL 3 87 511 7= A= o /B
BVD-5237E 3843 VBT AR T H 1 /R R it — 203 , BVD-523 1 DA AE K H H e i (e 4E B 9k
Je b3t F iy KR ) IR A o 1 S o R A Y o B SR 5 BRAFFII R ik oz AR SR AE 1 A A
TER o X e HY 4 S HF AEBRAF /MEK UM 1 475 O BB (R ERK L/ 2000 4F F, FE%b 78 7 2610 A AT K
L MorrisZE N ,2013 M HatzivassiliouZs N ,2012) o A 1 i3 — 5 R AERIMAPK & 4% A 410 1) 551
P  BIFFT T XFBVD-523 7% B (470 1 ) HH B o & B0 5 % 1) _E HEMAPKAS 5 4% 5400 1 o Ath 3k
FIED, ik Ak JE M 25 85 J8) AHEL , FIBVD-523 %] s 4 i i3k AT B — 3% 751 b TR 2 5 A 1 3 LYo
T Rt T B HRAR I o 33X T B 2% B R A5 6T ERK 1/ 28 i) 71 470 7 EL 345 % BRAF BRMEK T 155
(R0 1 5 X S, 3X AT R A2 Y T-BVD-523410 S #E [ ATP &5 & A st 1) B8 OR <3 (R % MR A4 LI
S AR, FHEAMERKL /240l 7 EAT (AR SN L & 8 € 1 ERK1/ 291 SRS HTIE 1) RE 8 RAR
& (Tha%§ N, 2016 MiGoe tz 5 N, 2014) ;X HE4F 8 SRAL W) AR AEERK L/ 24 751 5k B3 B I IR
e e 2,

[0452]  BVD-523%JERK1 /240 il (1) 78 7E 11 R 25 Ab B8 B 1 BRAF/MEKYT VAU B3 A L - HH
TERK1 /272 IAMAPKI@& A% H (19 T ¥ 32715 A, FLAM e Fe b g A KAKHS T-MAPKAS 5 4% 3 F
R RETE LR AW 5] I« BT S RE I K 2030 % HE A RAS SR AR ; [K 1, FIBVD-523 48 1] T i
ERK1 /242 3% S8 T IiE 1) & B VA TT 5 15 . BT  Haye s N I 70 45 SR 2% BHKRAS Z8 45 {4 igs [l Je v
JEKHIERK L/ 240 i) 5 52 Z FEAE KA HI A ¢ (HayesSHE N ,2016) o FR1M , FERASTRAZ 1AL,
AT RE TR BB U7 12K A KPR FE 1 948 A1) 32 JRRMAPKAE 5 4% Ft o 1 40, KRAS TR AR A 45 Jigy B %)
Jes 201 B A (PO MEK 1 1) 5 BB v b B3R I 380075 1R 3 I P 25, S U161 T G MEK T 81 g B2 2 (Sun%%:
N ,2014) . £ FHBVD-523 A TERK L/ 24 J5 , mI g A A2 ZRA I 1 SR S PR 0 L R 2 o 45
AL 1 A E 21 4R 2 I B B R T AL A R IE AR HEAT BB 9T 1) 3 A BRBRAF O FIRAS R A% 41
HoAM X ZHMAPK () 24028 1F 78 H I o 91 41, 397 PR RAF Bl &5 AR 3 RAF — BB 4L i JE ML A EV600 BRAF
FAFPIEMAPKIZ 42 (YaoZE N ,2015) o £ i /R I BRAF 00— 58 45 (A B A4 B [ f¥I BRAF 41kl 771 4
Y R Je Ais R AR Je 7E AFE #L B RAF U T , BT iR F S B RAF AR DL SR Ak A s v 7 =X
IR ZIMAPKAE 5145 (YaoZE N ,2015) o SR , FHBVD-523 ) 36 J7 #E 5] 3% 46 8 o () T JiFERK 1 /2
] BB SR A PRI AT A2 1 5 25 5 SR 08 7

[0453]  {EBRAFYO'— 5 4% T 23980 Frb R () 175 00 5 2H 45 iU BRAF AMEK H11 1) 7 451 1 08 1) A ) 3
PRI AN TR T 85 00357 A o] 8 05 508 T T 0 25 NIRRT o FRATTHE N B2 €0 2R 4T ZRA3 7511
BRAF 0905 A5 A S Fh AL A1 420w (¥ 245 9 72 A4 FHBVD-523 FIBRAFHI I ) 4 A 97 i ik 1
XFE A A AR T R —IE T Bon AR dAb , B SR RN BN AR HET
BRAF/BVD-52347 V2 i Il R D 28 AT 52 14 AT5 A 45 5 € o HEEBRAF/ERK 1/ 24H & 2 D AE T3 1
55 88 ] [ BRAF /MEK 4L & A S AR 2 2 AN A B o s Ah , 55 o ARMAPK & 42 410 i 77 40 b 1 55 %
BVD-523 5545 M Hu 14 55 A Ptk 1 1 4 40 WL ¢ 36 BHBRAF /BVD-52 34 il 551 4H & B A He B KF
M N 9 7 6

[0454] i HET ST B BRI T At D S S T B33 . L [EFDAC &b iE T % M
PEEAG T R H TR P V6 T P U S 2R, 0 4 PR A TR L 0 T i 4 ) ik 7 £ DL
Pt (ipilimumab) FIFE P HEFE T -1 H] F IR & B 5T (pembrolizumab) F144 i 5 $i
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(nivolumab) o ¥4BVD-523 51X L bp e 7 ik AR G & — PP 51 JIIIR 7k & Edt—0
A AR 2R 45 245 [A] R FE PEAL 72 15 0T LS I A] R 25

[0455] LI PR A 44 , BVD-523 0] LU B A T-¥6 97 BoA 18 T-MAPKAS 5 1% S0 20 M i
JEE 1) B, B0 MR O A0 HoAt v 7 (I e e i S48 . BVD-523 (1) e R T K Ak 4 o
Z: WSt 1 1 7-24

[0456]  Sjitifsl17

[0457]  [E) 2K 14 3% 5 B4 11 ARERK 1/ 2B #0141 77BVD-523 (ulixertinib) 7ERG S48 g
HH ) T3 7 s B B A

[0458] A BHHIR T T 9697 B A SR8 A B ERK L/ 240 il 71 1) 28 — IR N AR A S
W T  BVD-523 H A AT B2 2 2 A i, B R I 245430 77 2 A RIS P ) 5 SR 3
[0459]  iE it RAS-RAF-MEK-ERK 2R B (1) 22 2 Jir i A4 B 1 I (MAPK) 15 -5 4% 3 75 s i A=
S ISR AR s R AE iR o7 B 5l D 1 AR ORI 6 R o T Fh 7 i A7 7E 1) 3 15 FH 2 B RAF
MEK1/2F1ERK1 /2 25 Bk F) L Y RAS ZH % - RAS I 3 GTP 45 & i Ml ity » L3 1 5 0 A i (1 i
PR 040 W B0 o SR E AT TALL - R MEK 1/ 2 Mk — A 2 22 i), (HERK 1/ 27F 241 Jifo 5 A 40 it A%
HYFL M, AR5 K TElklc-Fos.p53.Ets1/2Hlc—Jun (ShaulZ& A , 2007) .ERK1 /23405
ARG 9 P 3 3k 22 AL )52 ) 40 PR 3 5 A FAEE (Rasola®d N ,2010) , /B HE S 1% i 14
S6UKEE (RSK) 215 it (Romeos A ,2012) .

[0460] 42 %5 T RAS-RAF-MEK1/2-ERK1/2158 5% S 4% B 20 s 20 S o Wi, 31 EL B J%
VI 2 RERE K BB 4ERF (SchubbertZs A, 2007 f1Gol1ob%E A ,2006) -RASS I K] (MNKRAS .
NRASFIHRAS) H ) A% A& & &5 OL I, Fo A J0E PERAS AR AR 7 230 %6 I N 289 e R
(Schubbert&§ A ,2007) -KRASTEAZFE LA T v 3 it 47 7E « il dig (090%) (Kanda®$ A ,2012) ,
AR E (3% -50%) (Hezel%E N ,2014) , 45 E %E (30%-50%) (Arrington®§ A\ ,2012)) ,
fifides (27%) (Pennycuick®E N ,2012) , BP&9E (15%-39%) (DobrzyckaZE A ,2009) , fl15&
P EAE T2 9 9 (18%) (0 HarafBell,2012) ;NRASZRAF/F B (62598 (20%) (Khattak%
N,2013) FIBEFEE MK (8% -13%) (Yohe 2015) w3 i 17 78 ; 7 H HRAS 78 4% 75 Ji It
(12%) ¥ /72 4E (Fernandez—-Medarde flSantos,2011) -RAFZEFE R (B B 7l & BRAF) [
RAFZH KA W B AE A 2R rh . CLRTE66 % BBk B (0 2989 A~ 7 % 1) oAt Jee e o
L T BRAFRAE (Davies® N ,2002) , MMEK AR 45 55 0L, 75 22 20980 P kAR I IS AR A 2R S8 %
(NikolaevZs N ,2012) #HEL 2 F , 124 A 1EAR D IE 5 BUMYE K& A FIERKZE 48 (Deschenes—
Simard% A,2014) .

[0461]  SE[E i A2 B R (FDA) CL & HbdE 1 P9 Fhadk S MEBRAF #1571 , B 4 5 5 J2
EHE e, /B ABRAFY OO0 S AR (B B M B 2R BB I T ik (Taf Linar [EL3E 46 0] Al
Zelboraf [ ULHH 15]) o BLARIK S #E ) 7 ¥ (1) B0 2 3R AE HL A BRAF OO0 58 AR (g i 3 vp m] v ik
50% , H W2 FF S [a] 38 W L& H T A 22U ok 7 & (Hauschild5§ A, 2012 FMcAr thurss
N ,2014) MEKL/ 2401 75 il 55 5 J& A AR 9 E X P 0 o B B — 97732 (Mekinist [0
YLRAT) (HEE H T SBRAFGIFIE R B R A A 542 8 e s —y7r ikt , S5k &
Je2H & i F I il 55 B eI — 2R A8 ER A T RS AR B R O T I A S e A B
(Robert% A ,2015) , 58 H T [ IR} 4 [F] iZMAPKAS 544 S840 10 22 Fh 2 (A R AE R . S5 80
M)A FR 25 WAL, IX Rl v 7 2H A3 SMEK 0 1) 771 AH 2 19 )2 92 FUBRAF A1) 751 15 S 0 2o 88 4

69



N 109475541 A W OB P 68/81 Tl

B 1 B R R R AR A (Flaherty28 N, 2012) o i, TT TR 56t B oR 78
BRAF 60O/ K o 25 {1 {1k B 2597 H o v (8 P s 5 JE Al S5 %5 JE xoh L B g fal PO iz 5 JE 110 i A
AELEE (25 . 1018, T4 F, RS EE [HR10.71,P=0.0107) , IEidk B A f£ 1 (PFS) (11.0%}FH:
8.8 H,HR 0.67,P=0.0107) , FLEAARRZF (69% X LL53% ;P=0.0014) 12 53 (Long
N ,2015) AR, DUFSEH L & e mgE B & Je 4L & 5 ok 4E B8 Je AHLE , PFS (9. 9%
Eb6.24 F,HR 0.51,P<0.001) F158 4 N4 # (CR) B 70 M2 # (PR) (68% X E45 % ;P<
0.001) 12 E 43 (Larking,2014) o N, FDAS T HEHE T 48 B 8 Je &t & R 40 & H
F-BRAFVOOOR K525 (1) B 290 , 3K 8 RTAR 5% (14 & B, BRAF 10381 3510 IIMEK 317 81 751 0 4 45 2 o
NS A BRAF Y600/ R A 11y 1 7 11k B 2080 5 T b 0 [ Y 7 e B

[0462]  JRAE TV & UF B BRAF/MEK R[] (1) 4H & 97 V3 it 1 i st — i ode 3 1) S 2 (1 A &b
kb, HEKZHEEEL 120 H G &4 R R P PE it g Roberts A, 2015,
FlahertyZ: A ,2012F1Long%5 N\ ,2015) . D&% 58 T B — R F s 4L &7 7k G RS B bE )
JURRHLH# , £ FEBRAF BT 238 K 1) 7= 4=, BRAFY ™ 18, NRASERMEK 58 38 [ /% e LA J% 5% 6 ig 12 1 B
i (PoulikakosZE N ,2011,Corcoran®s N ,2010,Nazarian® N\ ,2010,Shi%E A\,2014,
JohannessenZs A\ ,2010,WagleZE N\ ,2011,WagleZE N\ ,2014F1AhronianZE N\ ,2015) . 21X
SEHTPEMLHI) 1% 0 2 ERKAS 546 F 10 B0 , Hae B PUudl Ik B MAPKIR 1215 5 1% 5 A e 4
Ffg M B — X FIBRAF B 2H A BRAF /MEKF 1) 3517 v2: HH ik i (ParaisoZs A ,2010) o ERKAH Al #&
P e 5 v ok B R AL P AL 2, RN E R ZMAPKAS 5 % T 8 428 1 ez iy 32 330
it o 1 75 215 PR TR P 17 33 RIS 207~ 50051 700 % ERK P 00 5 FH B 0 st 470 02 170 B0 S e
X BRAF FIMEK A5 3453 i Morris®E N, 2013 Hatzivassiliou®s N ,2012) .

[0463]  BVD-523/2 —Fh @ 8 i B L Al Wi (R ATP 35 4+ EERK L/ 240011751 , © 278 FLAEBRAF A
RAS TEAL S5 Foh AL A 28 v gk 2> g A K 95 IR VM R o b A, B — 30551 BVD—5 2 341 il Xk
BRAF AIMEKA i 551 W 2 A 58 SCPUIE I N e AP R A A A o 25 WL STt 45119-16 . PRtk , 34T 1 11 R
BVD-523[ TSRS« B R NEABFFT (Clinicaltrials. govkRiR4F,NCT01781429) , LL#fi5E 5
K 52 770 5 A3 77 DA it — 2D W 90 o A 9038 B L0 PEAS I B R S5 3 1 254K 8 0 2 A
2R R L ST

[0464]  Sjitif5]18

[0465]  FBFEHHFIE

[0466] 201344 HAH 12015412 A1 H , @ IL27 4 8 H St 20— A&
T T NI Gt 2 RS AE SR FE R 25 o AL B BB 3 R W8 61 %5 (Vi , 33-86
B) HZ I (14/27) KB FH N B, IFH63% (17/27) 1 83 1 7 36 b Wi AE 4
(ECOG) IR VESr F91 o A IR 2 B ILIJEE (30 %6 s BRAF SR ARAFEAE TiX L FE (1) 7/8H1)
HpBE G4 mE WS (19%:5/27) , FURBRFL KR (15% 54/27) BAE /IS 41 Mg i
(NSCLC) (7% 52/27) , LA K841 (30 %) #573 F N A FoAh I iE CAMIEAR , 1A, 1N RS IR
M A FE AR, 1A O SEAI3AN R AR R o« K 2 HUE S Bzt 24 ol T 2 B e il & SR yT
Hrb41% (11/27) 5225348, 48% (13/27) $:5% > 3£k Je il 4 B IR TT

[0467] 25— B ML N O Git 5 Al RAFAIE
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[0468]

A¥ N =27
T FE, ¥ GER) 61 (33-86)
KA, 1 (%)

>yl 13 (48)

5 M 14 (52)
%, n (%)

FEETH/ETH 27 (100)
ECOG KR&+F4

0 10 (37)

1 17 (63)
& EEA n (%)

2ER" 8 (30)

85 B 5 (19)

FUK R F AR AR 4 (15)

3k )~ g0 O A 2 (7)

H A" 8 (30)
STH%F, n (%)

BRAF R E 4K 13 (48)

KRAS R T AR 6 (22)

NRAS REAKt 2(7)

e ¢ 7 (26)

K o 4 (15)
R HWHET EHRE, n (%)

0 1(4)

1 2 (7)

2-3 11 (41)

>3 13 (48)

J % BRAF/MEK-32%) 57 7% ¢, n (%)

11 (41)
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BRAF 5(19)
[0469] MEK 6 (22)
BRAF/MEK 2(7)

[0470]  A7TANJEBRAFZRARAA , 1N A H o

(04711 PPASBEAR, LANEDJE 13RS JE 40 A= S 40 A, 1B 5L, 34N R i JE R
[0472] “HBEVREEHILIND T RE

[0473]  YHAth4r T 5 H A HFEERCCT JRRMI i T R & BB . GNAS \MEK1 . TP53 .CREBBP.ROS1 -
PTEN.AKT3 FIPIK3CA.

[0474]  c—LL R F R T A8 — AP LL B BRAFHIH R VE ST -

[0475] 45’5 .ECOG, Z: #B R #ME2H. (Eastern Cooperative Oncology Group) o

[0476]  Sjitifs19

[0477]  BVD-523%FRSK1 /2 B4k, 1) 55 1A 52 i

[0478] ¥k 1 A FT- SRR RA FE 1 B A4 A= M0 bR B v , LAIE B BVD-523 % ERK i 14
(MR o 120 e V4 8 1 I PR T A A 2500 , FL AP MAPKAS 5 A% I #0155, 41 4nBVD-523
ERAE R I SE B R F4E P 5 e, B B 7E BRAF 2 A5 {4 Je 201 . 25 HP 476 A 00kt 750) 6 5 1) R 4
FNHIRSKIEER ¥ o 2 WAL b 519-16 « L AARHN , 75 42 if 5 X ERK R IRSK 111 il 8% i 12— ) 5 e
PiE 13- 2L TR T (PMA) HIE) % R A4 PR ERKCH ) 75040 st e 400 ot B FH VR BEAR1E 40 . 24 BVD-523 HL 4%
IS INER B i 5 3 1 4 1 A ), PMABIEY) RSKE IR A4, B 25 BVD—52 33 B2 1) 38 i 17y P4 1K
(E38) BVD-523 1 RAEHE ) F 35 1C50 9461 & 20nM, 7E10uM BVD-523} & A4 75,8+
2.7% o s RN E LNAE1OuM BVD-5234F7E T Ml & [ RSKIEFR AL, o 7E 1Iff 25 24 1l 5 AE FIBVD-
52345 245 J A R o P 1) A AT P B3 T A 1A 4 IR o A0l SR AL 3t A 3 5 5 SR RSKABE R A6 7K
[0479]  Sjitif520

[0480] )&k 38\ 7] B PR M| B2 4 (DLT) e KTt 52 741 & (MTD) FHEFERT T T A2 (RP2D)
[0481]  FRAE T Z, 5B FH HFA (BRI [BID] 10%2150mg) it & M A DLTHIZE & o ¢
300mg BIDHFZH Y Fe LU 5¢ 4R iEBVD-523 2 % . 45 T-600mg BIDI6 44 B i — K& 1
3B ZIIDLT . 900mg BIDFF & AEIEMTD , — 44 55 35 28 7 3 43 5 AR & & IR &t % FE il
(AST) Ft1&r, 53— % B A D3 IE S IRt B /K R LE =) (626) o b 5 ¥ 750mg BIDHH [H]
FE AW TMTID, 144 B3 IDLT A3 B Z FI2 i85 , 531 4 B3 N2 R i s , LEF &
FOFX ML . Ktk , MTDFIRP2D# i 5 9600mg BID.

[0482]  FR26-ZF 1458 Q1K) MFIER Hl &M
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[0483]

# &, mg |DLT A DLT £

(BID) =

10 0/1 N/A

20 0/1 N/A

40 0/1 N/A

75 0/1 N/A

150 0/1 N/A

300 0/4 N/A

600 1/8 BB (3 4)

750° 2/4 | KB (34K). BB (2 4). f&kfn/E (2 &),
FHGIE (24K). RfaE (24), R
ER B4

900 2/7 | FEFE (3K). HZ8 AST (3 &)
BB (34). Rek (34K). LK (3 4K).
H & ILEF (3 4R)

[0484]  “HhiE] &

[0485] %5 : AST, R A& G MR %M , BID, & H PR DLT, 771 & R il 1 24 s N/A, AN TG H o
[0486]  sLjiifs21

[0487] AR A (AE)

[0488]  7E27 44 H3E 1126 44 (96 %) Hh i i BT AT 45 4 B 70 5 VFAS B0 VR JT AHSRAE o B
DLEIIEIT A ORAE (030%) S 2 (EEREIE) (T0%) 57 (59%) JJETE (52%) FIE L
(52%) (FK27) V&A BE A IAG B RIATT M RAESL H 1697 M AR 2 1ER T - K2
RN 20, fE2TH B E T A 134 (48%) IR B 567 MR 3 . = 10 % 1) B3
HAEAE RO ME — 32 IR 97 MO S R IRTE (15%) FIRTFShAERE A 0 (11%) , B XS # & 4E
7£600-mg BIDFf&EZ I,

[0489]  3R27-=10% [ E3E H nl RE/ B i 5 BVD-523 M K AN R A4
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[0490]
N=27
AEATE A, n|1l X2 4%, n|3 &K *, n

M (%) (%) (%)

&5 20 (74) 18 (67) 2" (7)

R 57 17 (63) 16 (59) 1 (4)

i 16 (59) 12 (44) 4 (15)

RN 14 (52) 14 (52) 0

ek 8 (30) 7 (26) 1 (4)

RE 6 (22) 6 (22) 0

e Sia 6 (22) 6 (22) 0

R 5(19) 3 (11) 2 (7)

¥ A 04 LB 5(19) 4 (15) 1(4)

LK 5 (19) 3 (11) 2 (7)

S5 B KB 4 (15) 4 (15) 0

¥ Anty LFT (ALT #= | 4 (14) 1(4) 3 (11)
AST)

ALERAZR TR ¢ 3 (11) 3(11) 0

[0491]

A& Fob 3 (11) 3 (11) 0

P& 3 (11) 3 (11)

[0492] V& 4 v AL Bl A Bl S5 BVD-523 VAT M IS 447 B 5 X AR «

[0493]  “fig s AIBE LI5S

(04941 C— {5l FH O HH O P R P A 10X JBE 95 38 1 ) A2

[0495]  ZpfrakibH H:20154E12 H1H .

[0496] 475 :AE, AR A ALT, W IRL 2 MG : AST, RA AR 2 Mg ; LFT, H ThAgka & .
[0497] 14K EHE AT T BIE284N ™ H AR (SAE) - H A 9B 4 iF 78 & I N 5BVD-523F 5%

AT RE A O, HLp L i K IS SRULET i (BE512 44 B3 IR RO FR I (B 1 44 1
) o BT HABSAERY I A 5 {8 FIBVD-523 11 VA J7 T ok o LEME 78 #AH] 3 44 Hi 3 v &k AE AR 5
FIFE IR/ 14 % M600mg BIDJLZ> 2 300mg BID, Jf H 244 53 M 900mg BIDJ /L E
600mg BID.
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[0498]  Sjitif5|22

[0499] 254Xz J1%

[0500]  BVD-5230) F—5f| & AR A LA BN /5 45 T I 39ARI R 28 . — k1 &, 11 iRt
FHIBVD-5237E M S e i vh e 2 WAL o 7508 21 e KK BE (Coax) S5 5 LK BVD-5237K
AR RS2 AN L BB 5, I3 25000k S 28 N B o i T IR 2500k AN AE B R AN S
Z Z 12/ U EE, DR AN BT BE 1 SRUA AR HA T B 9 2 . 2 it FH 7= 22600mg - BIDH , BVD-523
253N J1 52 L M B Coax AT 28 R THIAR (AUC) T 55 5 7558 B LL 481 o 24 751 1 A 600mg 3
HNZ2900mg BIDH , A< Wi % 21 5 55 1 i3t — 5 9. X4 F-20mg BIDLA LB &, 2 B4k
4 1113 58 15 Cnax 328 B EC50[K) 7K F (=200ng/mL) o Ak, 78 BEAS L5 25 BA1A] , % T 75 & /K =
150mg BID, Fa 7% 5 75 A5 B FE#EECoo il i T $EECs0. FE 55 15K , ZERAIK (<75mg BID) F & /K
WER BIBVD-523 J F ARG P B /N I 2R AR S i 8 s AR K R SRAE 291 . 365540
5. BB22 RN AR ZIHT IR BB H 58 15 R AL, RIFTEE 15 RO AR RS Gk EBR) -
1 2% 2 5 T-BVD-523 J FLAR U1 £ 2 0] A8 A2 B i\ Ao A S5 B HLI A I A

[0501]  28-FaABVD-523251K3) J1%% (5146, 45 15K)

[0502]
Chaxs Ng/ml£SD AUC.12, ng-hr/ml=SD
HME, | n= F 1R 15K 1R 15 K
mg”
10 1 48.2 45.7 220 234
20 1 14.9 15.8 91.7 98.7
40 1 100 191 614 999
150 1 133 326 817 2770

300 4> | 765 +234 | 586 +257 | 4110 + 1140 | 4460 + 2460
600° 72 1110 +£589 2750 2750 £ 1740 | 24400 +

+1740 16200
750 4" | 1450+£539 | 2290z 10700 + 23300 +
1790" 11208 19800 '
900 7¢ 1430 + | 1720 + 328 10800 15900 +
1010 +6320" 13008

[0503] sk 3 Y it FH () 75 B 7K T s PAE 85 15 Rn =3 ; “AE600mg 71 B 7K 1 55 15 K ) 32 i
A A LE SE 1R LL900mg 45 24 B Ji5 P4 IR 22 600mg (¥ 5 44 3210 & s ESB 15 Kn=4;"— 4
T E AR AE 5 — R LAT50mg 4 2 9 e JG B AR 22 450mg s F T AL B S 15 R S8R S T LA
450mg /7 B A2/ 10N LE TR B o AN ) 25 15 R 2402 1300ng/mL ) Cuax F110700 A AUCo- 12 *n

=3,;"=5,
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[0504]  7E45 24 12/N0F IR A TR KPR, 7EBVD-523 1) 25 — I 5 J5 FIAR A 1 R HE
A ZBEATE GRIRE19<0.2%) , H HARZAE W R0 B 2 L YE Rl A 2 IR A1 - B i R %
L5 78T AMA B TE R B V5 L 90, 128 %0. 0895L /hr (Ferin=1/F&E/KF) ,FI¥E
Y 40.0149%0.0300L/hr (FHn=3) .

[0505]  sijitifs|23

[0506]  XFBVD-523 [ [va) 411 1) ) 245 280 LA

[0507] 2 1 #IABVD-523 1) ) Rl A2 H 1] , kr EXRSK- 15 PR AL A ok H #5252 BVD-52 311
SRR R N A A o B AR DR o 78 2 1 5 R 45 24 AT ABVD-52376 97 1) 38 e 4
(1) R 25 4 TR b 58 7 0 PMA SR E T ERK V7% A 1 94 B AR st P #1 ) (E139B) , ¥ [l 9 LA 10mg BID
2R Z4BVD-523110 % ERKHI i 22 LL900mg  BIDZ; 2411193 == 8 % ERKHMI ] . TL 1 BVD-523 2 H 45
MR G IR A 2 1 RS 25T 38 Ja A7 A5 , 7= 4250 % ERK Bl B A0 41 1l X BVD—52.3 1fil 2K 94
J5 A2 FEABAI

[0508]  sijitifs24

[0509]  Hifiea1F H

[0510]  {§iFHSolid Tumors 1.1J&% (RECIST v1.1) rffryma B Pt bt , 7825 44 A] PEAk 1) B
e PEAS X BVD-523 (1) JifRg L 5 2 44 KB A8 A 42 52 HE 0 A 1 TR IR A 48 9 R e AR A FHRECT ST
v BT IR R B R e A N H3 A B (T B B S BRAFV OOV RAS ) B R
J&) YRGB 5 N (129K [ AR 2 BRAF/MEK— 4 55 b 3 ] , 294 K 3347 H [0 345 BRAF /MEK 1]
HFIHMEVE I ], 313 R HEAT v AR Ak 1 H B (AN 52 HAmBRAF /MEK# #1771 ] (K1404) o A B
&, T 34430 0 B 2 - A BRAF SR AR A4 B (8 2508 . — 44 LA 450mg BIDFIE 252 BVD-523 11
B3 N2 2 o B A B A R D 4170 %, T A BB 20 N 2 R R4 T . 0% A
33.6% fE18 4 B HHIESL 1 AR5 B , Horh 6 44 B it da e L 64 H, Jioh6 44
T e e B 34N H o AEX TR e , 4 44 KB 38 70 28— RVPAk I R B0 3R A T 0

[0511]  E40BR7R [ fEJCHT4E 2 8 Je Af J s f Ak Je /i 36 % Je vy Ak i 3A
oy N I 1A (RECIST v1. 1) BTN Z (CT) $94 s /£ 45 25BVD-523 600mg BID>
300K J& ML &2 BIHF A5 N2 o 7216 44 AT VAl A 195 44 v, BVD-523 54 FH 48U A0 i %
BRI 52 565 W 2394 (1BF-FDG-PET) AR 25 AH 56 o

[0512]  PEl414H%: 1 W 70 A o 0% o) S8z B[] AT )97 e 82 ) (1] o 79 44 X BVD-523 4 v 2 1) &
FAEM U, FEAk St AT BVD-52375 T B FL AR H B O5000K) 5 B4k, — &3 E i
NSCLCHE (H T T8 M AL RA L) C4IRTT T OT00K , fifasE . 274 B h 244
(90%) PRIEAT 20 (22/27,82 %) BRIHAM R R (2/27,7%) 4% 1LV YT o 15 1B 3Gy T HTBVD-523
Y97 T SRR SR 18] 4 T4 H o

[0513] it

[0514] AR BHERAE T PP BVD-5237E27 44 M A SE ARJ8 i3 v 1) 22 4k W 25 AR BN 712 L 2R
22 FOHIE THAR 56— IR AR R RIE T 1 5 SR o 703 T0551) 2 338 B9 AF 70 o, BVD-52311) I IR YE I 7 7E
— Ul B R AR T OB RECTST v 1B BRAH R (37N 0 L) FIAEK 1) e i fa e v
Hp RZHEECEELZ T = 2RS4 56T o 38 5F 1 47 15 (1) g 35 B 47 Bk
1%, 16— 585 B3 TR @ ST T R v A 2 O BVD—52 340 5t P 01 1) PO 3 o 2654 5% 55 B 5 7))
EIINZE600mg BIDT 10, Hrb 5255 T-600mg  BIDFE 8544 4 1f ) 5 v 244t 1 XFERK
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P A (RSK-1) BB AL I 200 58 424/ T FI ] o e Ab , 214tk FH 15y 22 FEMTDANRP2DES (Hff 8
N600mg BID) , XFBVD-523 /1 52 P4 A& vl F51)

[0515]  BVD-523i ¥ & R Ufiif 52 PR , B nl 4% F0 0] 00 1) 354 o f i WL AE AR B2 (Gl
S I 5T AN E R s R RGO K AR TS . BVD-523 1) 42 4 M 5 H GMAPK i 4%
(100 325 3 PR 40— 3505 AESRRAIE S22 7 S MEK A 55028 D AH M B & o SR, 5 A0 AT 308 ) 77 V23 AH S 1
BRI AT B84 X A e AL ) AR s R 7 R T A L B AT AT B A% S (Ze I boraf [ 2E 4
U] FflHauschild%§ N ,2012) o IEZEREAT IR RO AR I BIF 704 47 2 AR 5] 2 3R 52 v 31 B 1) T
KRz 40k, 04448 S ERKHI I FIBVD-523 (1) AuRF AR AE T LA ane] FH A B — 3R 5 5 A 571
HEA

[0516]  RAFFAMEKH il ) (1) 4 A W25 38 5 52 21 4 75 1 RN B & TR RIS PE BT M A BR 1), L AL [R)
FRAE I8 5 ¥ S ERKIZ A2 B PR (Poulikakos®E N, 2011, Corcorans A\ ,2010,Nazarians
N,2010,Shi%ZE N ,2014, Johannessen® A\ ,2010,WagleZE N ,2011,Wagle®E N\ ,2014,
Ahronian%s A ,20151Paraisos N ,2010) . Kt , BVD-523 ¥l ki 5 HABMAPK (S 545 Fi& 42
PN T & B ERKAM 645 AT f8 2B IR X LA T iR PUIE I R B I 58 |2 1 s B R 2 26
£ 4EBVD-5237E A A ERK A 1| 71 7E BRAF - FIMEK— 37t 11 4 Bt 28 v A5 B3 L Th Ak, N AE SRR VA T
(BRAF/MEKZH &-973%) BA SRAF BT B3 Al FHERKHI R FUFE AL 1 s PRETIEYS - 2 WL , 41
WS HEA519-16 . B2, FEIX U 0, E B W14 52 BRAF S 1) 7] (4 2R Je) I FLRE 54252
BRAFFAIMEK 75 GERLAE B/ 55 8 Je) A Wia T e iE fa e Je e it R I B 1E i
B3R FIBVD-523 1 4 #B 4 N B A SCHGE B a1k H I Z 83 — B AR 3L
TO8K o 073 & T 1 1% B3 WL 2 B o s AF H  FDAT, 48 e BVD-523 F T-¥0 97 A A nl 1)
Bk B % 74 1 BRAF Y00 5 24 B 4 2 €05, 28 1) J8 8 1A DROHDE 8 R R 1K1, 127 28 €6 28 5 FHBRAF
A1/ BEMEK 175 R 96 97 2 M VA 70 B ZE FIBRAF A/ SMEK S 5 697 5 B 4 R R - HERf 2
BVD-523 Ui f {1 S 7 38 P R (14, A S o — R B DA & Rl A &) 75 BEA AN I PR
Fo

[0517] Az, AR St fol 42 itk [ YRS BVD-523 , — Pt L ) 5] 25 1 VR ERK A #1771 , 178 e 1A
S iE RB TR VR T B TRABI 9 140 771 2 328 4 38 20 (1) W0 4 54 1 £ s - FHBVD-5231% 22 & H IR
VARG ST AE LA B TR = A R 78 B0 365 A MAPKGR 42 58 ] 97 2 A 432 32 ik ml A5 3k
JRE (1) FR3 o LB I P 30 0 BB 3 B A4 b, BVD-52338 % T A2 B 4 HL35 1 AT 428 ; MTD FIRP2D My
600mg BID.BVD-523% 5 £& £ 14 A RP2D, 3 HAE 1% & /K- T s g i 24 25 %A 2 B

i, B LS 5 & MR H 2K 70770 89 BEREZH (411201, NRAS . BRAF \MEKEZERK
BUAS) S MbAh I AL EAE VP BVD-523 78 g iE £ v R B Y, T 2 B o R e sz o wT R
FIMAPKIZ AR TV , B A& IS L AR I LUy T Hh 95 i 12 Jee 1) KB % o
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tgttaattat
accacaggaa
acccgcecteg
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agaccgatcc
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cceectececece
ctgagcggtg
gagcccegagg
ccggaggagg
ctattggaca
gaatacacca
gggaacggaa
tectetteta
gtggcacgga
aaacagagga
gcactgatga
gagaagaaac
gtggaagtgt
accttagcat
tgtggttata
gaccaacttg
gaggcgtccet
gactctattg
cagcccttee
tcatcagctc

agagaccaag

PatentIn version 3.3

gceecgacage
geggtggtgg
ccggegeegg
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggttg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
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cggcgeggag
cgeceggegee
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ggagcataat
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gctaccttca
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tgcaaggtgt
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ggacactgat
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ttgtcgaaag
gcgttgtagt
tgtctccaag
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tctcaccagt
tgaagatcat
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tgatggagga
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gceeceggete
ccgggecagg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagttacag
tgctgtgetg
atttcctgge
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ctgettttee
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cactgatgtg
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ttgggcaacg
tcaatattga
gtttgtctge
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taccceccct
aggacctcag
acttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
cacaaagcca
tctecatate
tgcacagggce
taatatattt
gaaatctcga
ggcaccagaa
tgcatttgga
caacagggac
ggtacggagt
aagagatgag
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agaggatttt
tggtgcgttt
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ttttaaggtg
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acttggttat
catgtccact
ttggcagtcg
agtagaattt
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gcctcattac
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cgggactcga
ggatctggat
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtcatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
attcaccgca
agtctatatg
cctgtccact
atgaacatat
aaccaaagaa
tacttaacat
gcagagcctce
tttaagtagt
agggactcca
gttagcctgg
aataattcta

gaaaatgtgg
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ctggctcact
agtcatcttc
gtgatgattg
catttggaac
tgacagcacc
aaacacgaca
ttgttaccca
aatttgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttcceccaaat
gtgcatcaga
cttgtgette
gaaacaaatg
gtttgcttat
cacttgtgtg
tggattttta
ttctagaggce
aaacttcagt
gaagaagacc
gttagataag
ttattattct
atgtctttta

aactaacgtg
atcctcagaa
ggagattcct
agtctacaag
tacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
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tgaacagttg
aaatccatac
gactggacag
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gagattaatg
tctcgectet
accctccttg
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agtgagagag
atgttaaatt
gttaaagact
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tttactttct
ttctcatgca
ctacctatgc
gcaaactgaa
taataatttt
tttccttgaa

aaagccttac
gacaggaatc
gatgggcaga
ggaaagtggce
cagttacaag
ctactcttca
ggctccaget
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
attgagctgce
aatcgggctg
cccatccagg
ttcaggagag
gaataaaata
agatataatt
gttaaaatac
gttccgggtt
acttttgttg
ctgtgtttge
cagatctaat
tctataacta

gcaataaact

agaaatctcc
gaatgaaaac
ttacagtggg
atggtgatgt
ccttcaaaaa
tgggctatte
tgtatcacca
cacgacagac
tcaagagtaa
tagctacagt
ttttgtggat
cagatgtata
caaacatcaa
atctcagtaa
tcaaaaagaa
tggccecgete
gtttccaaac
cagggggata
tagcaacaaa
ctetettttt
tttccccaaa
atagacattg
tgtatcattc
ccagctatca
aggtgagaag
ttaggaagtc
tttcttttta
aagtttcttt

Ala Ala Leu Ser Gly Gly Gly Gly Gly Gly Ala Glu Pro Gly Gln Ala

1

5

10
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Leu Phe Asn Gly Asp Met Glu Pro Glu Ala Gly Ala Gly Ala Gly Ala
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Ala Ala Ser Ser Ala Ala Asp Pro Ala Ile Pro Glu Glu Val Trp Asn
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Ile
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65

Tyr
Gln
Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305

Ala

Lys

Lys
50

Lys
Glu
Leu
Ala
Leu
130
Ser
Asn
Asp
Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu

Ser

Ser

35
Gln

Phe
Glu
Leu
Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala

Asp

Ile

Met
Gly
Tyr
Glu
100
Met
Ser
Pro
Gln
Leu
180
Val
Asp
Asn
Leu
Cys
260
Pro
Lys
Glu

Ser

Pro
340

Ile
Gly
Thr
85

Ser
Asp
Ser
Lys
Arg
165
Lys
Tyr
Ile
Val
Ala
245
Gln
Leu
Phe
Thr
Ile

325
Ile

Lys
Glu
70

Ser
Leu
Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Ala
310

Gly

Pro

Leu
55

His
Lys
Gly
Val
Ser
135
Pro
Val
Ala
Ile
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu

Pro

Gln

40
Thr

Asn
Leu
Asn
Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Thr

Gln

Pro

Gln
Pro
Asp
Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
His
Ser

Ile

Phe
345

86

Glu
Pro
Ala
90

Thr
Ser
Gln
Pro
Ala
170
Met
Gly
Gly
His
Cys
250
Lys
Tyr
Pro
Gly
Leu

330
Arg

His
Ser
75

Leu
Asp
Ser
Asn
Tle
155
Arg
Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315

Thr

Pro

Tle
60

Tle
Gln
Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser

Ser

Ala

45
Glu

Tyr
Gln
Ser
Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro

Pro

Asp

Ala
Leu
Arg
Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His
Arg
Leu
Arg
270
Asp
Glu
Ser

Ser

Glu
350

Leu
Glu
Glu
95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys
Leu
Glu
Ala
Pro

335
Asp

Leu
Ala
80

Gln
Ser
Ser
Ala
Leu
160
Val
Glu
Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320

Ser

His
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Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly
465
Val
Phe
Leu
Gln
Thr
545
Gln
Lys
Asp
Phe
Arg
625

Phe

Asn

Asn
Ile
370
Gly
Pro
Ser
Arg
Glu
450
Ser
Lys
Lys
Leu
Trp
530
Lys
Gly
Ser
Phe
Glu
610
Met

Gly

Ile

Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle
Phe
Met
Asn
Phe
515
Cys
Phe
Met
Asn
Gly
595
Gln
Gln

Ile

Asn

Phe

Thr

Arg

Ser

Gly

420

Arg

Pro

Gly

Leu

Glu

500

Met

Glu

Glu

Asp

Asn

580

Leu

Leu

Asp

Val

Asn

Gly
Tle
Gly
Leu
405
Pro
Met
Asp
Thr
Asn
485
Val
Gly
Gly
Met
Tyr
565
Tle
Ala
Ser
Lys
Leu

645
Arg

Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val
470
Val
Gly
Tyr
Ser
Ile
550
Leu
Phe
Thr
Gly
Asn
630

Tyr

Asp

Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455
Tyr
Thr
Val
Ser
Ser
535
Lys
His
Leu
Val
Ser
615
Pro

Glu

Gln

Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle
Lys
Ala
Leu
Thr
520
Leu
Leu
Ala
His
Lys
600
Tle
Tyr

Leu

Ile

Arg

Asn

Ser

Leu

Arg

425

Gly

Thr

Gly

Pro

Arg

505

Lys

Tyr

Ile

Lys

Glu

585

Ser

Leu

Ser

Met

Ile

87

Ser
Ile
Thr
Thr
410
Lys
Arg
Val
Lys
Thr
490
Lys
Pro
His
Asp
Ser
570
Asp
Arg
Trp
Phe
Thr

650
Phe

Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp
475
Pro
Thr
Gln
His
Tle
555
Tle
Leu
Trp
Met
Gln
635

Gly

Met

Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His
Gln
Arg
Leu
Leu
540
Ala
Tle
Thr
Ser
Ala
620
Ser

Gln

Val

Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg
Gly
Gln
His
Ala
525
His
Arg
His
Val
Gly
605
Pro
Asp

Leu

Gly

Pro

Ile

Ser

Ala

Ser

430

Ser

Ile

Asp

Leu

Val

510

Ile

Ile

Gln

Arg

Lys

590

Ser

Glu

Val

Pro

Arg

Asn
Arg
Ala
Leu
415
Ser
Asp
Gly
Val
Gln
495
Asn
Val
Ile
Thr
Asp
575
Ile
His
Val
Tyr
Tyr

655
Gly

Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala
480
Ala
Tle
Thr
Glu
Ala
560
Leu
Gly
Gln
Tle
Ala
640

Ser

Tyr
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Ser Pro
675
Leu

Leu

Arg
690
Phe

Lys
Leu Pro
705
Pro

Lys Ile

Phe Gln Thr

Ile Gln
755
<210> 3
<211> 3906
<212> DNA

Pro

660

Asp Leu

Met Ala

Gln Ile

Ser

Glu

Leu

Val
680
Leu

Lys

Cys
695

Ala Ser

710

His Arg
725
Glu Asp
740

Ala Gly

Ser

Phe

Gly

Ala Ser

Ser Leu

Gly
760

Tyr

<213> K& (Rattus norvegicus)

<400> 3

atggcggcegce
ggcggtggtyg
atggagccgg
gaagaggtgt
ttggacaagt
tacaccagca
tttcaaactc
cgtgtcttee
cgagacagtc
tacagaattc
actggagagg
gtacggaaaa
ggtttcecget
ctgatgtgtg
cacccagtac
tccgeacccece
tccattccaa
caacgagacc
attgatgaaa

gggtttcgtyg
tcceggacte

tgagtggcgg
gcggegecess
aggcecggcege
ggaatatcaa
ttggtgggga
agctagatgc
ccacagatgt
tgcccaacaa
taaagaaagc
aggacggaga
agctacatgt
cttttttcac
gtcaaacatg
ttaattatga
cacaggagga
cctcagactce
ttccacagcce
gctectecte
aattcccaga
gggatggagce
ccagccccecet

cggtggeage
cggeggegee
tggcgecegeg
gcaaatgatt
gcataaccca
ccttcagcag
atcacggaac
acagaggaca
actaatgatg
gaagaaacca
tgaagtacta
cttagcattt
tggttataag
ccaacttgat
ggccttetceca
tattgggccce
cttceggeca
cgctcccaat
agtggaatta
ccctttgaac

cctccattcet

665
Arg Ser Asn

Lys Lys Lys

Ile Glu Leu

715

Glu Pro Ser
730

Tyr Ala Cys

745

Ala

Phe Pro

agcagcggtg
gaacagggac
gcetettegg
aagttgacac
ccgtcaatat
agagagcagc
aaccccaagt
gtggtgececg
aggggtctca
attggctggg
gagaatgttc
tgtgactttt
tttcaccagc
ttgetgtttg
gcagagacta
caaatcctca
gcagatgaag
gttcatataa
caggatcaaa
cagctgatgce
gtccccagtg

88

670
Pro Lys
685

Asp

Cys

Arg Glu

700

Leu Ala Arg

Leu Asn Arg

Ala Pro

750

Ser
Val His

765

geggtggesg
aggctctgtt
ccgeggacce
aggaacatat
acctggaggc
agctgttgga
caccacagaa
caagatgtgg
tcccagagtg
acactgacat
ctctgacaac
gccgaaaget
gttgtagtac
tctccaagtt
cccttecatce
ccagtccatc
atcatcgcaa
acacaatcga
gggatttgat
gctgtctteg
aaatagtgtt

Ala Met

Arg Pro
Leu
720
Gly

Ser

Ala
735

Lys Thr

cggceggegsce
caatggcgac
ggccattccet
agaggcccta
ctatgaagag
atccctggtt
acctatcgtt
tgtaacggtc
ctgtgetgtt
ttcectggett
ccacaacttc
gcttttceccag
agaggttcca
ctttgagcat
tggatgctct
tccttcaaaa
tcagtttggg
acctgtcaat
tagagaccag
gaaataccaa

tgattttgag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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cctggeccag
cctggcetcac
aagtcctccet
agagattcaa
ggatctgggt
atgctgaatg
gtactcagga
cagctggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
attcaccgca
agtctgtatg
gcagccttca
gttcatacaa
caaaattttc
gggaagaatg
atcatgtgca
ccttttggtg
tggaaagtct
ctgatggggce
agcactttcce
ttgtgtagca
gtggtgggtyg
ttcttectea
cactcggget
agcagagggt
catatcttcce
ataaaacacc
aatgtgagac
ttcttetatt
acttcccaaa

aaaaatggtt

tgttcagagg
tcactaacgt
ccteectecte
gtgatgattg
cctttggaac
tgacagcacc
aaactcgaca
ttgttacaca
aatttgagat
tacacgccaa
acctcacggt
cccatcagtt
tgcaagataa
atgaactgat
ttatggtggg
aagccatgaa
ttcceccaaat
gtgcatcaga
cttgtgectte
agtagccact
tttgttaaca
aatgcataag
ttttaggaac
tacaactctg
gtcaggcatg
gccagtcaac
gatttcaatc
ctatccacca
cctgtccagt
agtgttgagg
cctccagcete
gggcagtgcet
tgggggattg
tctcagctct
gtggacaaca
atttgtgtaa
tttatttaaa
agactatata
attatccttt

gtcaaccaca
gaaagcctta
ctccacggaa
ggagattcct
tgtctacaag
cacacctcag
tgtgaacatc
gtggtgtgaa
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gactggtcag
acgaggatac
gagattaatg
tctcgeectet
accctccttg
tccaaaaaca
ccatcatggc
tcaaaacaca
ctcgtgtgga
cagaattctc
cccattccca
atggaaagaa
tttgececectte
accaagcatc
ccgttaattt
cctcaaccaa
agagactgcc
tctcacctceg
ggcacacatt
tttcetecac
tccagtcacc
cctaattaaa
tttaaatgta
cgaagaaaat
ccctgaaaat

tctctaccta

ggcttgtegg
cagaaatctc

gacagaagtc
gatggacaga
ggaaagtggce
cagttacagg
ctccttttea
ggctccaget
atagatattg
cacagagacc
gactttggtt
tctggatcta
agctttcagt
ctaccttatt
ctatctccag
gcagagtgcce
attgagctgce
aatcgggctg
cccatccaag
agcatctact
gttctgttce
acagaatgga
tgctgeeegt
agaagaaaga
tttgectgetg
taaccaccag
gttcttgecet
ccgagggatg
tgctatcaca
ttgggggcag
ggttgeettg
gcegeetttt
aatgtagcaa
aaatacttac
agcctacaaa
aggtacaggt
aattttcagg
tatatttttg
aaattatggg

89

ccaccccacce
caggacctca
ggatgaaaac
ttacagtggg
atggcgacgt
ccttcaaaaa
tgggctatte
tatatcacca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagacgtgta
caaacatcaa
atctcagtaa
tcaaaaagaa
tggccecgete
gtttccaaac
cagggggata
ctttatttet
tcaaattttt
atttcctatt
gtttcttett
ggagagaccce
cagcttggga
atccatttgt
gttgtgggat
gagtaaatgc
gtgaagctct
agaaaagggg
cacactgggc
ctcattgggt
attctcagga
gtggcteectt
actgcttact
cttaatttct
tttaattgga
ttaattgtaa

aaatcttagc

tgcctecatta
gcgggaaagg
acttggtaga
acagagaatt
ggcagtgaaa
cgaagtcgga
tacaaagcca
tctecacate
tgcacagggce
taatatattt
gaagtcccga
ggcacccgaa
tgcatttggg
caacagggat
ggtacggagt
aagagacgag
attgccaaaa
agaagatttt
tggagaattt
taagtcttgt
tttaaagata
caacaaaaga
caacacaaat
cgaattctgce
aaaattgcta
ggctggtcat
tatgtcgtgg
agcataccct
ttaaatttaa
atgctgcatc
tccgectaac
ccagcaattg
aaatacagtc
tgtccaggac
gacagttttg
tctattaagt
ataaacgaat
acaactttta

ataatgacaa

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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ttatttatac
ttcccattgt
ttatctataa tatgcaacct
cttttttecee

tttttaaata

ttcttccaac

caagcctggt
tagaaataga actattaggg
gttctt 3906

210> 4

211> 804

<212> PRT

213> KK

<400> 4

Met Ala Ala Leu Ser
1 5
Gly Gly Gly Gly Gly
20
Leu

Gl

Gl

Gln Ala
35

Ala

Gly Phe As

Ala Ala
50
Tle

Ser Ser Al

Gln 11
70

Gl

Asn Lys Met

65
Leu Phe Gly
85

Tyr

Asp Lys

Ala Glu Glu
100

Leu

Tyr Th

Gln Gln Leu Glu Se

115

Asn Asn Pro Lys Se

130

Asn

Arg
Gln Th
15
Ly

Pro Lys Arg

145
Arg Leu

Ser Lys

165
Tyr

Asp

Ala Val

180

Cys Cys Ar
Thr
195

Glu

Trp Asp Ile Se

Val Leu Asn Val Pr

210

aatggtactt gctggatcca
ttcactccta cactacatcce
aaaataaaag tggtggtgtc
cttcaaaagg ttgggtaatt
acattggggt tgtaggaaag

Gly Gly Gly Ser Ser

10
Gly

y

Gly Gly Gly
25

Met

y Gly

Gly Asp Glu Pro

40
Asp

n

Ala
55
e Lys

a Pro Ala Ile

Thr Gln Glu
75

Pro

Leu

Glu His Pro

90

v Asn

Leu Ala
105

Phe

r Ser Lys
Val
120

Gln

r Leu Gln Thr

r Pro Lys Pro Ile

135

r Val Val Pro Ala

0
s Ala Met
170

Gly

Leu Met

Ile Gln Asp
185

Thr

g

Leu Gly Glu
200

Thr

r Trp

Leu Thr His Asn

215

(0]

90

cactaacatc tttgctaaca
tccatcctet ttctagtctt
tccattcatt cttcecttette
tagtagctga gttccctagg
cgtgaggcct gtcaccagtt

Gly Gly Gly
15

Glu

Ser Gly
Ala
30
Gly

Gly Gly Gln

Glu Ala
45
Glu

Ala Gly

Pro Glu Val
60

His

Trp

Tle Glu Ala Leu

80
Tle Leu Glu
95

Arg

Ser Tyr

Gln Gln
110

Asp

Leu Glu

Thr
125
Arg

Pro Val Ser

Val
140
Cys

Val Phe Leu

Val Thr Val
160

Glu

Gly
Ile Pro
175
Tle

Gly Leu

Pro Gly
190

His

Lys Lys

Glu Leu Val Glu

205
Val

Phe Thr

220

Arg Lys

3660
3720
3780
3840
3900
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Phe
225
Gly
Thr
Phe
Phe
Ser
305
Ser
Asn
Tle
Glu
Asp
385
Ser
Phe
Ser
Ala
Ser
465
Arg
Gly

Trp

Pro

Phe

Phe

Glu

Val

Ser

290

Asp

Ile

Gln

Asn

Leu

370

Gly

Arg

Asp

Ala

Leu

450

Ser

Asp

Gln

His

Gln

Thr
Arg
Val
Ser
275
Ala
Ser
Pro
Phe
Thr
355
Gln
Ala
Thr
Phe
Thr
435
Gln
Ser
Ser
Arg
Gly

515
Gln

Leu
Cys
Pro
260
Lys
Glu
Tle
Tle
Gly
340
Tle
Asp
Pro
Pro
Glu
420
Pro
Lys
Ser
Ser
Tle
500

Asp

Leu

Ala
Gln
245
Leu
Phe
Thr
Gly
Pro
325
Gln
Glu
Gln
Leu
Ser
405
Pro
Pro
Ser
Thr
Asp
485
Gly

Val

Gln

Phe
230
Thr
Met
Phe
Thr
Pro
310
Gln
Arg
Pro
Arg
Asn
390
Pro
Gly
Ala
Pro
Glu
470
Asp
Ser

Ala

Ala

Cys

Cys

Cys

Glu

Leu

295

Gln

Pro

Asp

Val

Asp

375

Gln

Leu

Pro

Ser

Gly

455

Asp

Trp

Gly

Val

Phe

Asp
Gly
Val
His
280
Pro
Tle
Phe
Arg
Asn
360
Leu
Leu
Leu
Val
Leu
440
Pro
Arg
Glu
Ser
Lys

520
Lys

Phe Cys Arg

Tyr
Asn
265
His
Ser
Leu
Arg
Ser
345
Tle
Tle
Met
His
Phe
425
Pro
Gln
Ser
Tle
Phe
505
Met

Asn

91

Lys
250
Tyr
Pro
Gly
Thr
Pro
330
Ser
Asp
Arg
Arg
Ser
410
Arg
Gly
Arg
Arg
Pro
490
Gly

Leu

Glu

235
Phe

Asp
Val
Cys
Ser
315
Ala
Ser
Glu
Asp
Cys
395
Val
Gly
Ser
Glu
Met
475
Asp
Thr

Asn

Val

Lys

His

Gln

Pro

Ser

300

Pro

Asp

Ala

Lys

Gln

380

Leu

Pro

Ser

Leu

460

Lys

Gly

Val

Val

Gly

Leu

Gln

Leu

Gln
285

Ser

Ser

Glu

Pro

Phe

365
Gly

Ser

Thr

Thr
445
Lys

Thr

Gln

Tyr

Thr

525
Val

Leu

Asp
270
Glu
Ala
Pro
Asp
Asn
350
Pro
Phe
Lys
Glu
Thr
430
Asn
Ser
Leu
Tle
Lys
510

Ala

Leu

Phe
Cys
255
Leu
Glu
Pro
Ser
His
335
Val
Glu
Arg
Tyr
Tle
415
Gly
Val
Ser
Gly
Thr
495
Gly

Pro

Arg

Gln
240
Ser
Leu
Ala
Pro
Lys
320
Arg
His
Val
Gly
Gln
400
Val
Leu
Lys
Ser
Arg
480
Val
Lys

Thr

Lys
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Thr
545
Gln
His
Tle
Tle
Leu
625
Trp
Met
Gln
Gly
Met
705
Asn
Lys
Leu
Ser
Cys

785
Ala

530
Arg

Leu
Leu
Ala
Tle
610
Thr
Ser
Ala
Ser
Gln
690
Val
Cys
Arg
Leu
Leu
770

Ala

Ala

<210> 5
211> 9728
<212> DNA

<213> /M Mus musculus)

<400> 5

His
Ala
His
Arg
595
His
Val
Gly
Pro
Asp
675
Leu
Gly
Pro
Asp
Ala
755
Asn

Ser

Phe

Val
Ile
Ile
580
Gln
Arg
Lys
Ser
Glu
660
Val
Pro
Arg
Lys
Glu
740
Arg
Arg

Pro

Lys

Asn

Val

565

Ile

Thr

Asp

Ile

His

645

Val

Tyr

Tyr

Gly

Ala

725

Ser

Ala

Lys

Tle
550
Thr
Glu
Ala
Leu
Gly
630
Gln
Tle
Ala
Ser
Tyr
710
Met
Pro
Leu

Gly

Thr
790

535
Leu

Gln
Thr
Gln
Lys
615
Asp
Phe
Arg
Phe
Asn
695
Leu
Lys
Leu
Pro
Phe

775

Pro

Leu
Trp
Lys
Gly
600
Ser
Phe
Glu
Met
Gly
680
Tle
Ser
Arg
Phe
Lys
760

Gln

Ile

Phe Met Gly

Cys
Phe
585
Met
Asn
Gly
Gln
Gln
665
Tle
Asn
Pro
Leu
Pro
745
Tle

Thr

Gln

92

Glu
570
Glu
Asp
Asn
Leu
Leu
650
Asp
Val
Asn
Asp
Met
730
Gln
His
Glu

Ala

555
Gly

Met
Tyr
Tle
Ala
635
Ser
Lys
Leu
Arg
Leu
715
Ala

Ile

Arg

Gly
795

540
Tyr

Ser
Tle
Leu
Phe
620
Thr
Gly
Asn
Tyr
Asp
700
Ser
Glu
Leu
Ser
Phe

780
Gly

Ser
Ser
Lys
His
605
Leu
Val
Ser
Pro
Glu
685
Gln
Lys
Cys
Ala
Ala
765

Ser

Tyr

Thr
Leu
Leu
590
Ala
His
Lys
Tle
Tyr
670
Leu
Tle
Val
Leu
Ser
750
Ser

Leu

Gly

Lys
Tyr
575
Ile
Lys
Glu
Ser
Leu
655
Ser
Met
Ile
Arg
Lys
735
Ile
Glu

Tyr

Glu

Pro
560
His

Ser
Asp
Arg
640
Trp
Phe
Thr
Phe
Ser
720
Lys
Glu
Pro

Ala

Phe
800



CN 109475541 A

FF

5l %R

10/139 B

ccctcagget
cgetecegecece
cceecteeeceg
agtggeggeg
ggcgacggeg
gaggcceggeg
tggaatatca
tttggtggag
aagctagatg
cccacagatg
ctgcccaaca
ctaaagaaag
caggatggag
gagttacatg
acttttttca
tgtcaaacat
gtaaattatg
ccacaggagg
ccctcagact
attccacagc
cggtccteet
aaattcccag
ggtgatggag
cccagecccece
gtgttcagag
ctcactaacg
tcttecteat
gatgactggg
tttggaactg
acagcaccca
actcgacatg
gttacacagt
tttgagatga
cacgccaagt
ctcacggtaa
catcagtttg
caagataaaa
gaactgatga
atggtgggac

cggectgegee
acgccceceeceg
ccecegeggeg
gtggcagcag
geggeggcege
ctggcgecege
agcaaatgat
agcataaccc
cccttcagcea
catcacggaa
aacagaggac
cactgatgat
agaagaaacc
ttgaagtact
ccttagcatt
gtggttataa
accaacttga
aggcctecett
ctactgggcce
ccttcegacce
cagctcccaa
aagtggaatt
cccecttgaa
tcctecatte
ggtcaaccac
tgaaagcctt
cctcggagga
agattcctga
tctacaaggg
cacctcaaca
tgaatatcct
ggtgtgaggg
tcaaacttat
caatcatcca
aaataggtga
aacagttgtc
acccgtatag
ccggcecaget

gaggatacct

ggggceegeceg
cgcecteegeg
gcegetegge
cagcggtgge
cgagcagggce
ggcctetteg
taagttgaca
accatcaata
aagagaacag
caaccccaag
agtggtaccc
gagaggtctc
aattggctgg
ggagaatgtc
ttgtgacttt
atttcaccag
tttgetgttt
cccagagact
ccaaatcctc
agcagatgaa
tgttcatata
acaggatcaa
ccaactgatg
tgtccccagt
aggcttgtce
acagaaatct
cagaagtcgg
tggacagatt
aaagtggcat
gctacaggcece
ccttttcatg
ctccagctta
agatattgct
cagagacctc
ctttggtcta
tggatctatt
ctttcagtca
accttattca

atctccagat

gcgggtteca
ccecgecteceg
ccggetegeg
ggcggeggeg
caggctctgt
gctgeggacce
caggaacata
tacctggagg
cagcttttgg
tcaccacaga
gcaagatgtg
atcccagaat
gacacggaca
ccacttacaa
tgccgaaagce
cgttgtagta
gtctccaagt
gcecttecat
accagtccat
gatcatcgca
aacacaattg
agggatttga
cgctgtette
gaaatagtgt
gcecacceege
ccaggtccte
atgaaaacac
acagtgggac
ggtgatgtgg
ttcaaaaatg
ggctattcta
tatcaccatc
cggcagactg
aagagtaata
gccacagtga
ttgtggatgg
gacgtgtatg
aacatcaaca

ctcagtaagg

93

gaggtggect
ccegecectge
cttcgaagat
gtggcggcegg
tcaatggcga
cggccattce
tagaggccct
cctatgaaga
aatccctggt
aacctatcgt
gtgttacagt
gctgtgetgt
tttcectgget
cacacaactt
tgctttteca
cagaggttcc
tctttgagca
ctggatcctce
ctccttcaaa
atcagtttgg
agcctgtgaa
ttagagacca
ggaaatacca
ttgattttga
ctgcectecatt
agcgggaaag
ttggtagaag
agagaattgg
cagtgaaaat
aagtaggagt
caaagccaca
tccacatcat
cacagggcat
atatatttct
aatctcggtg
caccagaagt
cgtttgggat
acagggatca

tacggagtaa

ccgeeeegge
gcctecectte
ggcggegetg
cggtggeggt
catggagccg
tgaagaggta
attggacaaa
gtacaccagc
ttttcaaact
tagagtcttc
tcgagacagt
ttacagaatt
tactggagag
tgtacggaaa
gggtttcegt
actgatgtgt
tcacccagta
ttccgecacce
atccattcca
gcaacgagac
tatcgatgaa
ggggtttegt
atcccggact
gcetggecca
acctggctca
gaagtcatct
agattcaagt
atctgggtca
gttgaatgtg
gctcaggaaa
actggcaatt
tgagaccaaa
ggattactta
tcatgaagac
gagtgggtcc
aatcagaatg
tgttctgtac
gataattttt

ctgtccaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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gccatgaaga
ccccaaattce
gcatcagaac
tgtgecttete
tagccagtcce
tgttaacatc
atgcataagt
tttaggaacc
acaagtctgc
tcaggcatga
cagtcgactt
tttccatcac
gtccagcacc
gttcagtcct
gttgaggaga
cagctctcte
agtgctggca
ggattgtttce
agctcttcca
acaacaccta
gtgtaattta
agaagaaaat
ccctgaaaat
tctctaccta
aaatggtact
cttaactcct
taaaataaac
tcttcaaaag
acattggagt
cttatctttg
aggtaatata
agtacctctce
atgtacttag
gaattttgag
ctcacagcaa
tagtgtgcac
caaggcctgce
cctctctcaa

aaggaaggcc

gattaatggc
tcgectecat
cttccttgaa
cgaaaacacc
atcatggcag
aaaacacagt
tcatgtggaa
agaattctct
ccattcccaa
tggaaagaat
tgceetteta
caagcatcgt
gttcatttct
cagcagctgce
gcetgecteg
acctcgggtt
cacattgcct
ctcctcaatg
gtcaccaaat
attaaaagcc
aatgtaaggt
aattttcagt
tatatttttg
aaaattatgg
tgctggatcce
acactacatc
gtggtggegt
gttgggtaat
tgcaggagag
cacagatcaa
aataaaaatc
agagccagga
caacttcaag
ttatttttaa
gttagatgga
ctttaatcca
ctagtctgca
aaaaaacaaa

tactggaagt

agagtgcctce
tgagetgetg
tcgggetggt
catccaagca
catctactct
tctgttccete
cagaatggaa
gctgeeegtg
gaagaaagag
ttgetgetge
accaccagat
tcttgectat
gagggatgga
tgtcacagcecg
gggcagagaa
gcecttgetcea
tcttttctea
tagcaaattc
acttacgtgg
tacaaaactg
acaggtttta
tttaattgga
ttaattgtaa
ggaatcttag
acactaacat
ctacatcctce
ctccattcat
cggtcecctga
caggaagcct
aagtatcacc
accatagtag
atcttgaatc
ccaagaactt
agttcaaatt
ttttgctaaa
agcaactcag
gcgctagtte
attaattagt
tttatatatt

aaaaagaaaa
gcecgetecat
ttccaaacag
gggggatatg
ttatttctta
aaaaaatttt
tttectatte
tttettette
gagagaccct
agcttgggaa
cagcctgtgg
tctgggatta
gtaaatgcag
aagcttttta
aagggggtgc
ctgggctcceg
ttgggtccag
tcaggaaaat
ctcctttgte
cttactgaca
atttctgagt
ataaatgagt
acaactttta
cataatgaca
ctttgctaac
tttctagtct
tctecctett
gctccectage
gtccccaget
tcgtcacagt
taaagaaaac
tccaggattt
ccaaaatact
ataattgata
ctcattgcca
caatcagaat
caggatagcc
tgataataaa

cccagtaaat

94

gagacgagag
tgccaaaaat
aagattttag
gagaatttgce
agtcttgtgt
ttaaagatac
aacaaaagag
aacataacta
gaattctgce
aattgctatg
ctggtcatct
tgttgtggag
cattcccttg
cagttaagtg
tgcatcttcet
cctaaccact
caattgagga
acagtccata
caggacataa
gttttgaatg
ttcttetatt
acttcccaca
aagaataatt
attatttata
aatcccattg
tttatctata
cctgttttee
tggcaatgca
gttcttctag
tctcecttage
aactggatgg
atacgtgcaa
agcgaatcta
ccactatgta
gactgtggtg
gaggtaaatc
agggctacac
aaataactaa

tgaaaaatat

accactcttt
tcaccgcagt
tctgtatget
agccttcaag
tcatacagtt
aaaattttca
ggaagaatgt
tcacgtgcat
cttttggtgg
gaaagtctgce
gatggggcga
cactttccct
tgtagcgect
gtgggggaga
tcecteaccte
caggctgcecte
gagggttggg
tettectete
aacaccgtgg
tgagacactt
tttatttaaa
agactatata
attatccttt
ctttttaaat
tttcttccaa
atatgcaacc
ccaagcctgg
actattaggg
aaccctaaat
ctttacttac
attgatgacc
atttaaggag
aaataaaatg
tttaagccta
gtggtggtyg
tctgtgaata
acacaaaaac
agtatcatca

tctgaagtta

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
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ttaaccagtt
gtttcagagc
ccacattgaa
cccaggatta
ctgaagaatg
ggggcegtgta
cattttagta
gctgtgecca
aaagatagaa
tcatttgcaa
tttttttttt
gtccgtgttt
atcccagagg
ttgttttgtt
aaataagtag
actaagatat
agttcgtact
gaacagccca
ctgatataaa
gatttaagac
cceegecececet
ttcgtececete
cctcagcatce
aaaaaaccct
tcaggagcgc
agcacttgtt
tttttettta
aatagatttc
ctttgctagce
tcaaagtgag
agctaagagg
attgttagta
aaaaccatag
gtgaaatggt
gtgccttcat
gagtggccag
gaagataaat
aattttcagt

cacatagagc

agcaacaatg
tgagaagata
aggcgtcatt
gctagaaaga
ggagctttga
cgcagcatgg
tagggtgatg
gaaaccaggc
ataaatattt
acaacataaa
tttttaagac
gtgcagageg
gctgcagetg
tggagtgaag
tattcctcat
tattaacctc
tatatgcatc
tttctgtatt
ctgtatgcta
ttcagctctg
ttgatcacac
tgcagatctc
tagctttagt
acctcctcag
tcgaacatga
tttgtcctaa
aaggtgtagc
agaatcctaa
catgatataa
ttggccacag
gcggaaggat
ctagtttatc
ccagagatgg
gtagggaggc
gatgcaataa
tctggtttaa
gcactaaaga
gaaatatttt
agctaggctg

tgtttttaag
attgtgecttg
acccttttaa
gctaggtagg
aggctggcecet
aagtggtcta
tctcacttga
tcagggtatt
aaaccttect
aaaaggtttc
tgcagataat
ctttatgagt
tcggeccatg
tctttgaaag
gaactttctce
aaaatgtagt
ttcaacaaag
tgaggttagg
gatgtatgct
tcaaccagaa
gatgttgtcet
acctgtccce
tggaaacagt
aatgaggtaa
aggtgattta
agggcattat
tcagagtatc
gcttaagtca
ttctactttt
ctttgtcaca
accctttttt
agcaccttga
agaggtcact
tctagaaaaa
aaaagctaac
ctcagctggg
gtttatagcce
tttaaagcac

agatacagtc

tcttacataa
atatgaaaaa
atacttctta
cttcggccac
tggtggagga
gacagagtgc
aatgagaaag
gtgagatttt
tettatttte
ttttgtggeg
cttgttgagce
aactgtatag
aagtggctgce
gtttgagtgce
attgttaagc
ttatagaagg
attctctgtg
agggcataat
ggtaggggag
accttgtaaa
tgtgettgte
actgcacacc
tcagggttca
tgaatagtta
agatggttcc
acatttaagc
tgttgttgga
gtcgcatgaa
taggagtagg
tgcacagata
cctacgattce
ccagcagatg
gtgagtagaa
tatcttgaca
attttagcag
ataatatttt
aattcacatt
ataatcccta

cagtgacatt

95

acagagcaaa
tagcctctee
atgtggecttt
agttgcacat
gcecctcecagt
aaagggacag
tagagttgat
ctttttaaat
tatcaaatag
ttttetttee
tcctcggaaa
acagtgtggce
agtgcctegt
aactatatag
tacaggaccc
aatttgcaaa
acttgttgga
gaggcatcct
aaagcattct
tacttcctgt
agacactgtc
cacctcctge
ggtgacttct
tttatttaaa
tttcgtgtgt
agtgattctg
attggtgcca
gttaagtagt
tttggcaaaa
ctcatctgaa
gcttetttgt
tcaaccaata
acagcaggac
atttgccaaa
aaatcagtga
tagagtgcaa
tgaaaaataa
gtgtagccag

tctagagaaa

gtcttcaaat
atatgatgtg
gttcccttta
ttcgggecetg
gctggagggt
acttctttet
attaaacgaa
agagaatata
atttttttta
ttettttttt
atacaaggaa
tgcttcactce
gagatctgct
gactgttttt
aaactctacc
tagaatatcc
tttggttect
aaaagacaat
gtaaagacat
cttggtgcag
agagctgcetg
ctcttgcaga
taaaaaaaaa
gtatgaagag
attgtagctg
tttaaagatg
gagtctgett
tatggtaaca
ctgtatgcct
gagactgccce
ccacgttggce
agctattttt
gcttacagga
tgatcttact
tttacgaaga
tttagactgc
gaaaatggta
aaatatttac
ccttttetac

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
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tcccacggge
gctgtagttt
agaaaacaac
actgagttct
tggctagtge
tcttctataa
tccatgctat
agttgtccte
aaaatggcca
cagatcattt
tttgtcattt
catcctaatt
gggttctacc
acaaatacac
cagtctccac
ttttatttac
ccagtgtgtt
attgaagtgc
attttgtgca
tgcgggttcee
tttacagagt
agactgttga
catatgcaga
agggtgacac
cctgaataca
atcattcctt
catatgcctt
atcttcattt
ttatttgaaa
ttggetttca
cccattgcectg
tcagaaacta
aaatagacca
gcctcaccecet
g8gagagegss
accacccgea
gtttatgtca
cccagtgaaa

aaattataat

tcctcaaagce
agttttgaaa
aacaaattgt
cagagcttca
tactgactgc
agggacaata
gggacttgca
tagctgttte
gtgtgttttg
atttttactt
gaaaggaaaa
ttttttettt
actaagccac
aaacacctta
gatttcagct
ctggtttgac
tgttttgttt
tctttgaaaa
aatgatttgce
catctaccat
tgtaggagtt
acccgtgtgt
caaagctcac
ataaaccttg
atgtaagagt
tctaatacat
tttattcatg
tgtattagtt
acacttttca
atgtcacctt
gctgetette
actgatcagg
ctcttggget
aaaaggtcac
aggaaatgct
cctatggcaa
cttcagttcc

agatggggac
ggagtaacta

atggaaattt
tagtatgtgce
gcatctgatt
agtgtaaact
tccagcacat
gaatagtgag
tcttctgtee
actcagacac
ggggttgtat
ccattttgac
attaacagtt
tcagtgggtt
atttcccagg
ttaccacttt
gceecttgta
tagttgcagc
ttggtttttt
cagaactgag
ttttcctgge
gtccacaggg
atgtagttct
ttggetggge
agactaggcg
ggcttcggag
gcaataagtg
ttatgtatgt
ttaactacca
tacataccag
ctgggtcatc
atttgatggce
cgaccctttg
ggatggactt
ttagaccagg
ccgtacttct
tcctgtttga
cccatataca
actcaagcat
tttttcatta
tttttaaagc

tatacaaaat
tgagcagcaa
tgttttcaga
tgccteccaa
gatggaaggc
agacctggtce
tcaccatccee
caagatgaat
cagttgactg
agacatttaa
cctataagat
tgcagcgagg
aaataaaatg
agtaaagtga
tgaataactc
tatataacca
gtggtacatt
atatatttat
aggctgagta
gagacagacg
cttgttgecet
tgtgagttac
taaatggagg
aaaactaagg
tgcttattcet
tccattgcetg
gtttaagtgg
gtatgtgtgt
tccttggeca
ctgtgtccca
cttctacagc
caccattcat
aaaaaggaga
tggtctgagg
aatgcagtga
ttcctettgt
tgaaaaggtt
tccacagacc
ttatttttca

96

gtttgacatt
tcatgtacta
gaaatgctgce
gtcctgtttg
agggggctgt
agtgtgtgte
caagacattg
tactgatgcc
gacaataact
atggaaattt
acttttgagg
gtcttgtatg
ttaacagtta
gagatgtgeg
agtctcgcta
gttgtgcatg
ttttgtaaag
tcttgttage
ccatatccag
ggaagcacat
tggaaatcac
atgaagaaac
aaaatggacc
gtggagatga
aagctgtgaa
actaaaacca
ctaaccttaa
gtgctgtact
ttccacaaca
gtagcagaat
acttgtctct
cgtgtctett
cagctctagce
acaagtctcc
attcctatgg
ctgtaactgc
ctcatggagt
tctctatace

attcataaga

ttaagatact
actcagagag
caacttagat
caaatgaagt
ctctgaagtg
agctggacac
tgctttecete
agaaggggcce
ttaatagttt
agtcctaact
tggaatctga
cactaggcaa
aaacatacac
tcctttgtet
aactgtttac
aggacaacag
aattctgtag
atcaaaaaac
cgcccacaat
gaggggtgtg
tgttgtttta
tgcaaactag
aaaataaggc
actataatca
cttcttttaa
gctatgagaa
tgtcttattt
cttcttecet
caactttggt
ttatggtatt
cctaagatag
caattctatt
catctaccaa
actccagtaa
ctcctgttte
caaaggttgg
ctggggtgtg
tgctttgcaa

aaaagacatt

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
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tattttcaat
tgtttgttce
ttgtactttg
tagaaagcat
ttctgtgtaa
aaaaagtgct
tggagaaa 97
<210> 6
211> 804
<212> PRT
213> /MR
<400> 6

Met Ala Ala
1

Gly Gly Gly
Gln Gln
35
Ala

Gly

Ala
50

Asn

Gly

Trp Ile

65

Leu Leu Asp

Glu Ala Tyr

Glu Gln Gln
115
Arg Asn
130

Pro

Ser

Leu Asn

145

Val Arg Asp

Glu Cys Cys

Gly Asp
195
Leu

Trp

Glu Val

caaatggatg
ctatacctac
gagtttttct
ggagaaataa
agttatttaa
atgtaattga
28

Leu Ser

Gly
20
Ala

Gly

Leu

Ala Ser

Lys Gln
Phe
85

Glu

Lys

Glu
100
Leu Leu

Asn Pro

Lys Gln

Gly

Gly

Phe

Ser

Met

70

Gly

Tyr

Glu

Lys

Arg

atgtctctta
tcectaatte
catgtaaatt
ataaaaaaag
aaactctgta

tgtgaatatg

Gly Gly

Gly Gly
Gly
40
Ala

Asn

Ala
55
Ile Lys

Gly Glu

Thr Ser

Leu
120

Pro

Ser

Ser
135

Thr Val

150

Leu
165
Val

Ser

Ala
180
Thr Asp

Glu Asn

Lys

Tyr

Ile

Val

Lys Ala

Arg Tle

Ser Trp
200

Pro Leu

tceettatee
tttagttcct
tgtataatgg
atagctgaaa
ttatatttaa

cgaatactgc

Gly Ser Ser
10

Gly Asp

25

Asp

Gly

Met Glu

Asp Pro Ala

Thr Gln
75

Pro

Leu
His Asn
90
Lys Leu
105

Val

Asp

Phe Gln

Gln Lys Pro

Val Ala
155
Met

Pro

Met

170
Asp

Leu

Gln
185
Leu

Gly
Thr Gly

Thr Thr His

97

ctcaatgttt
tcctgcetcag
aaaatattgt
atcaaattga
agaaaaaagc

tataataaag

Ser Gly Gly

Gly Gly Gly
30
Glu Ala
45

Pro

Pro

Tle
60
Glu

Glu

His Tle

Pro Ser Ile

Ala Gln
110
Thr

Leu
Thr Pro
125
Tle Val
140

Arg

Arg

Cys Gly

Arg Gly Leu

Glu Lys
190

Leu

Lys
Glu Glu
205
Phe

Asn Val

gcttgaattt
gtccectteat
tcagtttgga
agaaatttat
ccaacccccece

attgactgca

Gly
15
Ala

Gly

Glu

Gly Ala

Glu Val

Glu Ala
80
Tyr Leu
95
Gln Arg

Asp Ala

Val Phe

Val Thr
160
Ile Pro
175
Pro Ile

His Val

Arg Lys

9420
9480
9540
9600
9660
9720



CN 109475541 A

.1l

15/139 51

Thr
225
Gln
Ser
Leu
Ala
Pro
305
Lys
Arg
His
Val
Gly
385
Gln
Val
Leu
Lys
Ser
465
Arg

Gly

Trp

210
Phe

Gly
Thr
Phe
Ser
290
Ser
Ser
Asn
Tle
Glu
370
Asp
Ser
Phe
Ser
Ala
450
Ser
Asp

Gln

His

Phe
Phe
Glu
Val
275
Phe
Asp
Tle
Gln
Asn
355
Leu
Gly
Arg
Asp
Ala
435
Leu
Ser
Ser

Arg

Gly
515

Thr
Arg
Val
260
Ser
Pro
Ser
Pro
Phe
340
Thr
Gln
Ala
Thr
Phe
420
Thr
Gln
Ser
Ser
Tle

500
Asp

Leu
Cys
245
Pro
Lys
Glu
Thr
Ile
325
Gly
Ile
Asp
Pro
Pro
405
Glu
Pro
Lys
Ser
Asp
485

Gly

Val

Ala
230
Gln
Leu
Phe
Thr
Gly
310
Pro
Gln
Glu
Gln
Leu
390
Ser
Pro
Pro
Ser
Glu
470
Asp

Ser

Ala

215
Phe

Thr
Met
Phe
Ala
295
Pro
Gln
Arg
Pro
Arg
375
Asn
Pro
Gly
Ala
Pro
455
Asp
Trp

Gly

Val

Cys
Cys
Cys
Glu
280
Leu
Gln
Pro
Asp
Val
360
Asp
Gln
Leu
Pro
Ser
440
Gly
Arg
Glu

Ser

Lys
520

Asp
Gly
Val
265
His
Pro
Tle
Phe
Arg
345
Asn
Leu
Leu
Leu
Val
425
Leu
Pro
Ser
Tle
Phe

505
Met

98

Phe
Tyr
250
Asn
His
Ser
Leu
Arg
330
Ser
Tle
Tle
Met
His
410
Phe
Pro
Gln
Arg
Pro
490

Gly

Leu

Cys
235
Lys
Tyr
Pro
Gly
Thr
315
Pro
Ser
Asp
Arg
Arg
395
Ser
Arg
Gly
Arg
Met
475
Asp

Thr

Asn

220
Arg

Phe
Asp
Val
Ser
300
Ser
Ala
Ser
Glu
Asp
380
Cys
Val
Gly
Ser
Glu
460
Lys
Gly

Val

Val

Lys
His
Gln
Pro
285
Ser
Pro
Asp
Ala
Lys
365
Gln
Leu
Pro
Ser
Leu
445
Arg
Thr
Gln

Tyr

Thr
525

Leu
Gln
Leu
270
Gln
Ser
Ser
Glu
Pro
350
Phe
Gly
Arg
Ser
Thr
430
Thr
Lys
Leu
Tle
Lys

510
Ala

Leu
Arg
255
Asp
Glu
Ala
Pro
Asp
335
Asn
Pro
Phe
Lys
Glu
415
Thr
Asn
Ser
Gly
Thr
495

Gly

Pro

Phe
240
Cys
Leu
Glu
Pro
Ser
320
His
Val
Glu
Arg
Tyr
400
Tle
Gly
Val
Ser
Arg
480
Val

Lys

Thr
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Pro
Thr
545
Gln
His
Tle
Tle
Leu
625
Trp
Met
Gln
Gly
Met
705
Asn
Lys
Leu
Ser
Cys

785
Ala

Gln
530
Arg
Leu
Leu
Ala
Tle
610
Thr
Ser
Ala
Ser
Gln
690
Val
Cys
Arg
Leu
Leu
770

Ala

Ala

210> 7
211> 2232
<212> DNA
<213> % (Oryctolagus cuniculus)

Gln
His
Ala
His
Arg
595
His
Val
Gly
Pro
Asp
675
Leu
Gly
Pro
Asp
Ala
755
Asn

Ser

Phe

Leu
Val
Ile
Ile
580
Gln
Arg
Lys
Ser
Glu
660
Val
Pro
Arg
Lys
Glu
740
Arg
Arg

Pro

Lys

Gln
Asn
Val
565
Tle
Thr
Asp
Tle
His
645
Val
Tyr
Tyr
Gly
Ala
725
Arg
Ser

Ala

Lys

Ala
Tle
550
Thr
Glu
Ala
Leu
Gly
630
Gln
Tle
Ala
Ser
Tyr
710
Met
Pro
Leu

Gly

Thr
790

Phe
535
Leu
Gln
Thr
Gln
Lys
615
Asp
Phe
Arg
Phe
Asn
695
Leu
Lys
Leu
Pro
Phe

775

Pro

Lys
Leu
Trp
Lys
Gly
600
Ser
Phe
Glu
Met
Gly
680
Ile
Ser
Arg
Phe
Lys
760

Gln

Ile

Asn Glu Val

Phe
Cys
Phe
585
Met
Asn
Gly
Gln
Gln
665
Tle
Asn
Pro
Leu
Pro
745
Tle

Thr

Gln

99

Met
Glu
570
Glu
Asp
Asn
Leu
Leu
650
Asp
Val
Asn
Asp
Met
730
Gln
His
Glu

Ala

Gly
555
Gly
Met
Tyr
Tle
Ala
635
Ser
Lys
Leu
Arg
Leu
715
Ala
Tle
Arg

Asp

Gly
795

Gly
540
Tyr
Ser
Tle
Leu
Phe
620
Thr
Gly
Asn
Tyr
Asp
700
Ser
Glu
Leu
Ser
Phe

780
Gly

Val
Ser
Ser
Lys
His
605
Leu
Val
Ser
Pro
Glu
685
Gln
Lys
Cys
Ala
Ala
765

Ser

Tyr

Leu

Thr

Leu

Leu

590

Ala

His

Lys

Ile

670

Leu

Ile

Val

Leu

Ser

750

Ser

Leu

Gly

Arg
Lys
Tyr
575
Ile
Lys
Glu
Ser
Leu
655
Ser
Met
Ile
Arg
Lys
735
Ile
Glu

Tyr

Glu

Lys
Pro
560
His
Asp
Ser
Asp
Arg
640
Trp
Phe
Thr
Phe
Ser
720
Lys
Glu
Pro

Ala

Phe
800
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<400> 7

atggggaatg
ctattggaca
gaatacacca
gtttttcaaa
gttagagtct
gttcgagaca
gtttacagaa
ctcactggag
tttgtacgga
cagggtttcce
ccactgatgt
caccacccag
tcgeetteeg
tcaaaatcca
tttgggcaac
gtcaatattg
gaccaagggt
taccaatcce
tttgagcctg
tcattacctg
gagaggaagt
gattcaagtg
tctggatcat
ttgaatgtga
ctcaggaaaa
ctggctattg
gagaccaaat
gattacttac
catgaagacc
agtgggtcce
atcagaatgc
gttctgtatg
atcattttta
tgtccgaaag
ccactcttte
caccgcagtg
ctatatgctt
gccttcaagt

tgtggaatat
aatttggtgg
gcaagctaga
atcccacaga
tcctgeccaa
gtctaaagaa
ttcaggatgg
aagagctgca
aaactttttt
gctgtcaaac
gtgttaatta
taccacagga
cacctccecte
ttccgattee
gagaccggtc
atgaaaaatt
ttcgtggtga
ggactcccag
gcccagtgtt
gctcactcac
cgtcttecte
atgattggga
ttggaaccgt
cagcacctac
cacgacatgt
ttacccagtg
tcgagatgat
acgccaagtc
tcacagtaaa
atcagtttga
aagacaaaaa
aattgatgac
tggtgggacg
ccatgaagag
cccaaattct
catcagaacc
gtgcttcectee
ag 2232

caaacaaatg
ggagcataat
tgccctccaa
tgtgtcacgg
caaacagagg
agcgctgatg
agagaagaag
tgtggaagtg
caccttagca
atgtggctac
tgaccaactt
ggaggcctcece
agactctatt
acagtccttce
ttcatcagcg
cccagaagtg
tggagccect
tceectecta
cagaggatcg
tagtgtgaaa
ctcagaagac
gattcctgat
ctacaaggga
acctcagcag
gaatatccta
gtgtgagggc
caaacttata
aatcatccac
aataggtgat
acaattgtct
cccatatagc
tgggcagtta
tggctacctg
attaatggca
cgcctecatt
ctccttgaat

aaaaacaccc

attaagttga
ccaccatcaa
caaagagaac
agcaacccca
acagtggtac
atgagaggtc
ccaattggct
ttagagaatg
ttttgtgact
aaatttcacc
gatttgectgt
ttagcagaga
gggcaccaaa
cgaccagcag
cctaatgttc
gaattacagg
ttgaaccagc
ccttetgtece
accacgggtt
gctgtacaga
aggaatcgaa
gggcagatca
aaatggcacg
ttacaggcct
cttttcatgg
tccagtttat
gatattgcac
agagacctca
tttggtctag
ggatccattt
tttcagtcag
ccttactcaa
tctccagacc
gagtgcctca
gagctgetgg
cgggetggtt
atccaggcag

100

cacaggagca
tatatctgga
agcagttatt
agtcaccaca
ctgcaagatg
tgatcccaga
gggacactga
tcccactceac
tctgtagaaa
agcgttgtag
ttgtctccaa
ctgccectcac
ttctcaccag
atgaagatca
acattaacac
atcaaaggga
tgatgcgcetg
ccagtgacat
tgtctgccac
gatccccagg
tgaaaactct
ccgtgggaca
gtgatgtggce
tcaaaaatga
gctattccac
atcaccatct
ggcagactgce
agagtaataa
ccacagtgaa
tgtggatggce
atgtatatgc
acatcaacaa
tcagtaaggt
aaaagaaaag
ccecgetecatt

tccagacaga

ggggatatgg

tatagaggcc
ggcctacgaa
ggaatcccta
aaaacctatt
tggagttacg
atgctgtget
tatttcctgg
cacacataac
gctgetttte
tacggaagtt
gttctttgaa
atctgggtca
tccgtecect
tcgaaatcag
aatagaacct
cttgattaga
tcttcggaaa
agtgtttgat
tcceectgee
acctcagcga
tggtagacgg
gagaattgga
agtaaaaatg
agtaggagta
aaagccacag
ccacatcatt
acagggcatg
tatatttctt
atctcgatgg
accagaagta
atttgggatt
cagggaccag
acggagtaac
agatgagaga
gccaaaaatc
ggattttagt
agaatttgca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



CN 109475541 A

.1l

18/139 Bl

<210> 8
<211> 743
<212> PRT
213>
<400> 8

Met Gly Asn
1

His Ile Glu

Ser Ile Tyr
35
Leu GIn Gln
50
Pro Thr Asp
65
Val Arg Val

Cys Gly Val

Gly Leu Ile
115
Lys Lys Pro
130
Glu Leu His
145
Phe Val Arg

Lys Leu Leu

His GIn Arg
195
Gln Leu Asp
210
Pro Gln Glu
225

Ser Pro Ser

Ser Pro Ser

Val
Ala
20

Leu
Arg
Val
Phe
Thr
100
Pro
Tle
Val
Lys
Phe
180
Cys
Leu
Glu

Ala

Pro
260

Trp

Leu

Glu

Glu

Ser

Leu

85

Val

Glu

Gly

Glu

Thr

165

Gln

Ser

Leu

Ala

Pro

245

Ser

Asn
Leu
Ala
Gln
Arg
70

Pro
Arg
Cys
Trp
Val
150
Phe
Gly
Thr
Phe
Ser
230

Pro

Lys

Tle
Asp
Tyr
Gln
55

Ser
Asn
Asp
Cys
Asp
135
Leu
Phe
Phe
Glu
Val
215
Leu

Ser

Ser

Lys
Lys
Glu
40

Leu
Asn
Lys
Ser
Ala
120
Thr
Glu
Thr
Arg
Val
200

Ser

Ala

Ile

Gln
Phe
25

Glu
Leu
Pro
Gln
Leu
105
Val
Asp
Asn
Leu
Cys
185
Pro
Lys
Glu

Ser

Pro
265

101

Met
10

Gly
Tyr
Glu
Lys
Arg
90

Lys
Tyr
Tle
Val
Ala
170
Gln
Leu
Phe
Thr
Tle

250
Ile

Tle
Gly
Thr
Ser
Ser
75

Thr
Lys
Arg
Ser
Pro
155
Phe
Thr
Met
Phe
Ala
235

Gly

Pro

Lys
Glu
Ser
Leu
60

Pro
Val
Ala
Tle
Trp
140
Leu
Cys
Cys
Cys
Glu
220
Leu
His

Gln

Leu
His
Lys
45

Val
Gln
Val
Leu
Gln
125
Leu
Thr
Asp
Gly
Val
205
His
Thr

Gln

Ser

Thr
Asn
30

Leu
Phe
Lys
Pro
Met
110
Asp
Thr
Thr
Phe
Tyr
190
Asn
His
Ser

Ile

Phe
270

Gln
15

Pro
Asp
Gln
Pro
Ala
95

Met
Gly
Gly
His
Cys
175
Lys
Tyr
Pro
Gly
Leu

255
Arg

Glu
Pro
Ala
Asn
Tle
80

Arg
Arg
Glu
Glu
Asn
160
Arg
Phe
Asp
Val
Ser
240

Thr

Pro
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Ala
Ser
Glu
305
Asp
Cys
Val
Gly
Ser
385
Glu
Leu
Tle
Lys
Ala
465
Leu
Thr
Leu
Leu
Ala
545
His

Lys

Asp
Ala
290
Lys
Gln
Leu
Pro
Ser
370
Leu
Arg
Gly
Thr
Gly
450
Pro
Arg
Lys
Tyr
Ile
530
Lys

Glu

Ser

Glu
275
Pro
Phe
Gly
Arg
Ser
355
Thr
Thr
Lys
Arg
Val
435
Lys
Thr
Lys
Pro
His
515
Asp
Ser

Asp

Arg

Asp

Asn

Pro

Phe

Lys

340

Asp

Thr

Ser

Ser

Arg

420

Gly

Trp

Pro

Thr

Gln

500

His

Ile

Ile

Leu

Trp

His
Val
Glu
Arg
325
Tyr
Tle
Gly
Val
Ser
405
Asp
Gln
His
Gln
Arg
485
Leu
Leu
Ala
Tle
Thr

565

Ser

Arg
His
Val
310
Gly
Gln
Val
Leu
Lys
390
Ser
Ser
Arg
Gly
Gln
470
His
Ala
His
Arg
His
550

Val

Gly

Asn
Tle
295
Glu
Asp
Ser
Phe
Ser
375
Ala
Ser
Ser
Tle
Asp
455
Leu
Val
Tle
Tle
Gln
535
Arg

Lys

Ser

Gln
280
Asn
Leu
Gly
Arg
Asp
360
Ala
Val
Ser
Asp
Gly
440
Val
Gln
Asn
Val
Ile
520
Thr
Asp

Ile

His

Phe Gly Gln

Thr

Gln

Ala

Thr

345

Phe

Thr

Gln

Glu

Asp

425

Ser

Ala

Ala

Ile

Thr

505

Glu

Ala

Leu

Gly

Gln

102

Ile
Asp
Pro
330
Pro
Glu
Pro
Arg
Asp
410
Trp
Gly
Val
Phe
Leu
490
Gln
Thr
Gln
Lys
Asp

570
Phe

Glu
Gln
315
Leu
Ser
Pro
Pro
Ser
395
Arg
Glu
Ser
Lys
Lys
475
Leu
Trp
Lys
Gly
Ser
55h

Phe

Glu

Arg
Pro
300
Arg
Asn
Pro
Gly
Ala
380
Pro
Asn
Tle
Phe
Met
460
Asn
Phe
Cys
Phe
Met
540
Asn

Gly

Gln

Asp
285
Val
Asp
Gln
Leu
Pro
365
Ser
Gly
Arg
Pro
Gly
445
Leu
Glu
Met
Glu
Glu
525
Asp
Asn

Leu

Leu

Arg

Asn

Leu

Leu

Leu

350

Val

Leu

Pro

Met

Asp

430

Thr

Asn

Val

Gly

Gly

510

Met

Tyr

Ile

Ala

Ser

Ser
Tle
Tle
Met
335
Pro
Phe
Pro
Gln
Lys
415
Gly
Val
Val
Gly
Tyr
495
Ser
Tle
Leu
Phe
Thr

575
Gly

Ser
Asp
Arg
320
Arg
Ser
Arg
Gly
Arg
400
Thr
Gln
Tyr
Thr
Val
480
Ser
Ser
Lys
His
Leu
560

Val

Ser



103

CN 109475541 A F 5 = 20/139 T

580 585 590

Ile Leu Trp Met Ala Pro Glu Val Ile Arg Met Gln Asp Lys Asn Pro
595 600 605
Tyr Ser Phe Gln Ser Asp Val Tyr Ala Phe Gly Ile Val Leu Tyr Glu
610 615 620
Leu Met Thr Gly Gln Leu Pro Tyr Ser Asn Ile Asn Asn Arg Asp Gln
625 630 635 640
Ile Ile Phe Met Val Gly Arg Gly Tyr Leu Ser Pro Asp Leu Ser Lys
645 650 655

Val Arg Ser Asn Cys Pro Lys Ala Met Lys Arg Leu Met Ala Glu Cys

660 665 670
Leu Lys Lys Lys Arg Asp Glu Arg Pro Leu Phe Pro Gln Ile Leu Ala

675 680 685
Ser Ile Glu Leu Leu Ala Arg Ser Leu Pro Lys Ile His Arg Ser Ala
690 695 700
Ser Glu Pro Ser Leu Asn Arg Ala Gly Phe Gln Thr Glu Asp Phe Ser
705 710 715 720
Leu Tyr Ala Cys Ala Ser Pro Lys Thr Pro Ile Gln Ala Gly Gly Tyr
725 730 735

Gly Glu Phe Ala Ala Phe Lys

740
210> 9
211> 2186
<212> DNA
<213> JK (Cavia porcellus)
<400> 9
atggcggege tcageggegg cggtggegeg gageagggee aggetetgtt caacggggac 60
atggagctcg aggceccggege cggegeegea gectettegg ctgeagacce tgecatteee 120
gaggaggtat ggaatatcaa acaaatgatt aagttgacgc aggaacacat agaggcccta 180
ttggacaaat ttggtggaga gcataatcca ccatcaatat acctggaggec ctatgaagaa 240
tacaccagca aactagatgc cctccaacaa agagaacagc agttactgga atccctcggg 300
aatggaactg atttttctgt ttctagctct gcatcactgg acaccgttac atcttcttcet 360
tcttctagee tttcagtact accttcatct ctttcagttt ttcaaaatcc tacagatgtg 420
tcacggagca accccaaatc accacaaaaa cctattgtta gagtcttcct gecccaacaaa 480
cagaggacag tggtacctgc aaggtgtgga gttacagtcc gagacagtct gaagaaagca 540
ctcatgatga gaggtcttat cccagagtge tgtgetgtgt acagaattca ggatggagaa 600
aagaaaccaa ttggctggga cactgacatt tcctggetta ctggggaaga attacatgta 660
gaagtattgg agaatgttcc acttacaaca cacaattttg tatgtatctt tatatttttt 720
ttgetgtttg tctccaagtt ctttgaacac cacccaatac cacaggagga ggcttcecctta 780
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gcagagacca
cccccaatte
ccaggagagg
aatgtgcata
tttcgtagtg
ggctcactca
tcatcttcat
gatgattggg
tttggaacag
acagcaccca
acacgacatg
gttacccagt
tttgagatga
cacgccaagt
ctcacggtta
catcagtttg
cgagataaaa
gaattgatga
atggtgggac
gccatgaaga
ccccaaattce
gcatcagaac
tgtgecttecte
tgcaaattaa
<210> 10
211> 719
212> PRT
213> &R,
<400> 10
Met Ala Ala
1

Phe Asn Gly

Ser Ala Ala
35
Met Ile Lys
50

cccttacatce
tcaccagccce
aagatcatcg
taaacacaat
atggaggatc
ctaatgtgaa
cctcagaaga
agattcctga
tctacaaggg
cacctcaaca
tgaatatcct
ggtgtgaggg
tcaaacttat
caatcatcca
aaataggtga
aacagttgtc
acccatacag
ctgggcagtt
gaggatatct
ggttaatggce
tcgeetectat
ccteccttgaa
caaaaacacc

atgagtgaga

Leu Ser Gly

5

Asp Met Glu

20

Asp Pro Ala

Leu Thr Gln

tggatcatcc
atctccttca
aaatcaattt
agaacctgtc
aactacaggt
agccttacag
cagaaatcga
tgggcagatt
gaagtggcat
gttacaggcce
actcttcatg
ctccagctta
agatattgca
cagagacctc
ttttggtcta
tggatccatt
ttttcagtcce
accctattca
atctccagat
ggagtgcctce
tgagctgcetg
tcgggetggt
catccaggca

aataaa 218

Gly

Leu

Ile

40
Glu His
55

Gly Gly

Glu Ala

Pro Glu

ccttectgceac
aaatccattc
gggcagcegag
aatattgatg
ttgtctgeca
aaatctccag
atgaaaacgc
acagtgggac
ggtgacgtgg
ttcaaaaatg
ggctattcca
taccaccatc
cgacagactg
aagagtaata
gccacagtga
ttgtggatgg
gatgtatatg
aatatcaaca
ctcagcaagg
aaaaagaaaa
gcecgeteat

ttccaaacag

gggggatatg
6

Ala Glu
10

Gly Ala
25

Glu Val

Tle Glu Ala

ccecectecaga
caattccaca
accggtccte
atttgattag
ccccacctge
gacctcagcg
ttggtagacg
aaagaattgg
cagtgaaaat
aagtaggagt
caaagccaca
tccacatcat
cccagggcat
atatatttct
aatctcgatg
caccagaagt
catttgggat
acagggacca
tacggagtaa
gagatgagag
tgccaaaaat
aggattttag
gtgcgtttcee

Gln Gly Gln

Ala Ala
30

Asn Tle

45

Leu Asp

Gly

Trp

Leu
60

gtccattggg
gcettteegg
atctgctcce
agaccaaggg
ctcattacct
agaaaggaag
ggactcaagt
atctgggtca
gttgaatgtg
actcaggaaa
gctagctatt
cgagaccaaa
ggattactta
tcacgaagac
gagtgggtcc
aatcagaatg
tgttctatat
gataattttt
ctgtccaaaa
accactcttt
tcaccgcagt
tctctatget
tgtccactga

Ala
15
Ala

Leu
Ser
Gln

Lys

Lys Phe

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

Gly Gly Glu
65

Glu Glu Glu

80

Ser Ile Tyr Leu Ala Tyr

75

His Asn Pro Pro

70

104
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Tyr

Glu

Leu

Ser

Pro

145

Gln

Leu

Val

Asp

Asn

225

Leu

Glu

Ala

Pro

Asp

305

Asn

Arg

Ala

Leu

Ser

Thr
Ser
Asp
Ser
130
Lys
Arg
Lys
Tyr
Ile
210
Val
Leu
Ala
Pro
Ser
290
His
Val
Asp
Thr
Gln

370
Glu

Ser
Leu
Thr
115
Leu
Ser
Thr
Lys
Arg
195
Ser
Pro
Phe
Ser
Pro
275
Lys
Arg
His
Gln
Pro
355

Lys

Asp

Lys
Gly
100
Val
Ser
Pro
Val
Ala
180
Tle
Trp
Leu
Val
Leu
260
Ser
Ser
Asn
Tle
Gly
340
Pro

Ser

Arg

Leu

85

Asn

Thr

Val

Gln

Val

165

Leu

Gln

Leu

Thr

Ser

245

Ala

Glu

Ile

Gln

Asn

325

Phe

Ala

Pro

Asn

Asp

Gly

Ser

Phe

Lys

150

Pro

Met

Asp

Thr

Thr

230

Lys

Glu

Ser

Pro

Phe

310

Thr

Arg

Ser

Gly

Arg

Ala
Thr
Ser
Gln
135
Pro
Ala
Met
Gly
Gly
215
His
Phe
Thr
Tle
Tle
295
Gly
Tle
Ser
Leu
Pro

375
Met

Leu
Asp
Ser
120
Asn
Tle
Arg
Arg
Glu
200
Glu
Asn
Phe
Thr
Gly
280
Pro
Gln
Glu
Asp
Pro
360

Gln

Lys

Gln GIn Arg

Phe
105
Ser
Pro
Val
Cys
Gly
185
Lys
Glu
Phe
Glu
Leu
265
Pro
Gln
Arg
Pro
Gly
345
Gly
Arg

Thr

105

90

Ser
Ser
Thr
Arg
Gly
170
Leu
Lys
Leu
Val
His
250
Thr
Pro
Pro
Asp
Val
330
Gly
Ser

Glu

Leu

Val
Ser
Asp
Val
155
Val
Tle
Pro
His
Cys
235
His
Ser
Tle
Phe
Arg
315
Asn
Ser
Leu

Arg

Gly

Glu
Ser
Leu
Val
140
Phe
Thr
Pro
Tle
Val
220
Tle
Pro
Gly
Leu
Arg
300
Ser
Tle
Thr
Thr
Lys

380
Arg

Gln
Ser
Ser
125
Ser
Leu
Val
Glu
Gly
205
Glu
Phe
Tle
Ser
Thr
285
Pro
Ser
Asp
Thr
Asn
365

Ser

Arg

Gln
Ser
110
Val
Arg
Pro
Arg
Cys
190
Trp
Val
Ile
Pro
Ser
270
Ser
Gly
Ser
Asp
Gly
350
Val

Ser

Asp

Leu
95

Ala
Leu
Ser
Asn
Asp
175
Cys
Asp
Leu
Phe
Gln
255
Pro
Pro
Glu
Ala
Leu
335
Leu
Lys

Ser

Ser

Leu

Ser

Pro

Asn

Lys

160

Ser

Ala

Thr

Glu

Phe

240

Glu

Ser

Ser

Glu

Pro

320

Ile

Ser

Ala

Ser

Ser
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385

Asp Asp Trp

Gly
Val
Gln
Asn
465
Val
Ile
Thr
Asp
Ile
545
His
Val
Tyr
Tyr
Gly
625
Ala
Arg

Ser

Ala

Ser
Ala
Ala
450
Tle
Thr
Glu
Ala
Leu
530
Gly
Gln
Tle
Ala
Ser
610
Tyr
Met
Pro

Leu

Gly
690

Gly
Val
435
Phe
Leu
Gln
Thr
Gln
515
Lys
Asp
Phe
Arg
Phe
595
Asn
Leu
Lys
Leu
Pro

675
Phe

Glu
Ser
420
Lys
Lys
Leu
Trp
Lys
500
Gly
Ser
Phe
Glu
Met
580
Gly
Ile
Ser
Arg
Phe
660

Lys

Gln

Tle
405
Phe
Met
Asn
Phe
Cys
485
Phe
Met
Asn
Gly
Gln
565
Arg
Tle
Asn
Pro
Leu
645
Pro

Ile

Thr

390

Pro
Gly
Leu
Glu
Met
470
Glu
Glu
Asp
Asn
Leu
550
Leu
Asp
Val
Asn
Asp
630
Met
Gln
His

Glu

Asp
Thr
Asn
Val
455
Gly
Gly
Met
Tyr
Tle
535
Ala
Ser
Lys
Leu
Arg
615
Leu
Ala
Tle

Arg

Asp
695

Gly
Val
Val
440
Gly
Tyr
Ser
Tle
Leu
520
Phe
Thr
Gly
Asn
Tyr
600
Asp
Ser
Glu
Leu
Ser

680
Phe

Gln
Tyr
425
Thr
Val
Ser
Ser
Lys
505
His
Leu
Val
Ser
Pro
585
Glu
Gln
Lys
Cys
Ala
665

Ala

Ser

106

Tle
410
Lys
Ala
Leu
Thr
Leu
490
Leu
Ala
His
Lys
Tle
570
Tyr
Leu
Tle
Val
Leu
650
Ser

Ser

Leu

395
Thr

Gly
Pro
Arg
Lys
475
Tyr
Ile
Lys
Glu
Ser
55h
Leu
Ser
Met
Ile
Arg
635
Lys
Ile

Glu

Tyr

Val
Lys
Thr
Lys
460
Pro
His
Asp
Ser
Asp
540
Arg
Trp
Phe
Thr
Phe
620
Ser
Lys
Glu

Pro

Ala
700

Gly
Trp
Pro
445
Thr
Gln
His
Tle
Tle
525
Leu
Trp
Met
Gln
Gly
605
Met
Asn
Lys
Leu
Ser

685
Cys

Gln
His
430
Gln
Arg
Leu
Leu
Ala
510
Tle
Thr
Ser
Ala
Ser
590
Gln
Val
Cys
Arg
Leu
670

Leu

Ala

Arg
415
Gly
Gln
His
Ala
His
495
Arg
His
Val
Gly
Pro
57h
Asp
Leu
Gly
Pro
Asp
655
Ala

Asn

Ser

400
Ile

Asp
Leu
Val
Tle
480
Tle
Gln
Arg
Lys
Ser
560
Glu
Val
Pro
Arg
Lys
640
Glu
Arg

Arg

Pro
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Lys Thr Pro Ile Gln Ala Gly Gly Tyr Gly Ala
710

705

<210> 11
211> 3229
<212> DNA

<213> 1 (Canis familiaris)

<400> 11

gtaatgctgg
cccgcaagat
ctaatcccag
tgggacactg
gttccgetta
ttttgtcgaa
cagcgttgta
tttgtctcca
actgccctta
attctgacca
gatgaagatc
catataaaca
agtgatggag
ctcactaatg
tcatcctcag
tgggagatac
acagtctaca
cccacacctce
catgtgaata
cagtggtgtg
atgataaagc
aagtcaatca
gtaaaaatag
tttgaacagt
aaaaacccat
atgacagggc
ggacgaggat
aagagattga
attctcgcecet
gaaccctccet
tctccaaaaa

caccatcatg

attttcatgg
gtggagttac
agtgectgtge
atatttcctg
ccacacacaa
agctgetttt
gtacagaggt
agttctttga
cgtctggatce
gtccgtetee
atcgaaatca
caatagaacc
gatcaaccac
taaaagcatt
aagataggaa
ctgatgggca
agggaaagtg
agcagttaca
tcctactett
agggctccag
ttatagatat
tccacagaga
gtgattttgg
tgtctggatc
atagcttcca
agttacctta
atctttctcce
tggcagagtg
ctattgagct
tgaatcgggce
cacccatcca

gcaacaacta

aataagtttg
agtccgggac
tgtttacaga
gctcactgga
ctttgtacgg
ccagggtttt
tccactgatg
acaccaccca
atccccttet
ttcaaaatcc
gtttggacaa
cgtcaacatt
aggtttgtcet
acagaaatct
tcgaatgaaa
gatcacagtg
gcatggtgac
ggccttcaaa
tatgggctat
cttatatcac
tgcacggcag
cctcaagagt
tctagccaca
cattttgtgg
gtcagatgta
ttcaaacatc
agatctcagt
cctaaaaaag
gctggececge
tggcttccaa

ggcagggega
ctcttattte

715

acctgtgetg
agtctaaaga
attcaggatg
gaggaattgc
aaaacttttt
cgctgtcaaa
tgtgttaatt
ataccacagg
gctecececcecet
attccaattc
cgagaccggt
gatgacttga
gcecacccececce
ccaggacctc
acacttggta
ggacagagaa
gtggcagtga
aatgaagtag
tcaacaaagc
catctccaca
actgcacagg
aataatattt
gtgaaatctc
atggcaccag
tacgcatttg
aacaacaggg
aaggtacgga
aaaagagatg
tcattgccaa
acagaggatt
tacggagaat
ttaagtcttg

107

Phe Pro Val His

cagtggccte
aagctctgat
gagagaagaa
atgtagaagt
tcaccttagc
catgtggtta
atgaccaact
aggaggcctce
ccgattctcece
cacagccttt
cctcatcage
ttagagacca
ctgcectecatt
agcgggaaag
gacgggattc
ttggatccecgg
aaatgttgaa
gagtactcag
cccaactggce
tcattgagac
gcatggatta
ttcttcatga
gatggagtgg
aagtgatccg
ggattgttcet
accagataat
gtaactgtcce
agaggccact
aaattcaccg
ttagtctcta
ttgcagcecett
tgttcgtaca

cagcaaggta
gatgagaggt
accgattggce
gttggaaaat
attttgtgac
taaatttcac
tgatttgcectg
catagcagag
tgggcccecceca
ccgaccagcea
tccaaatgtg
agggtttcgt
gcectggetceca
aaaatcatct
aagtgatgat
gtcatttggg
tgtgacagca
gaaaactcga
tattgttacc
caaatttgag
cttacacgcce
agacctcaca
gtcccatcag
aatgcaagac
atatgaattg
ttttatggtg
aaaagccatg
ctttcccecaa
cagtgcatca
tgettgeget
caagtagcca
atttgttaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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atcaaaacac
agctggtgtg
accagaattc
tgcccactcece
atggaaagaa
ctgcecettet
ccaagcatcg
ccaccggttce
tgtceggtet
g8cgageess
gacccactgg
gcaggctgga
caagtgttgg
gttaatatct
gggcacaaaa
ttgaatgtgt
tctctattat
ataatacttc
ttttaaagaa
cagatattta
atatctcatg
tttatctaga
210> 12
211> 617
212> PRT
213> i
<400> 12
Met Leu Asp
1
Ser Lys Val
Ala Leu
35
Ile Gln
50
Trp Leu

Lys

Arg

Ser
65

Pro Leu Thr

agttctgtte
gaacagaatg
tctgctgeca
caggaaggaa
actgctgcta
aaccgccaga
ttctetttee
atttctgagg
ttgacaaatt
ggggatcacg
gtttctggee
aagtgctggce
ggattttttt
tcctcctaag
tgccatggceg
gagacattta
atttttatta
ccaccagaat
agatcattat
taatttttaa
ttttecteca

atatgcaacc

Phe His
5
Pro
20
Met Met
Asp
Thr
Thr His

85

Gly

Ala Arg

Arg

Gly Glu Lys

ctcaaatctt
gaatttccca
gtgtttctte
gaggagagcce
cagcttggga
tgagtgtgtg
tgtcctggga
gatggaacaa
tttatcaagt
ttttggtgta
tttgtttecet
acacattgcc
ttttgcecete
ctcttccagt
gtatccaatt
tgtaatttaa
aaaagaaaat
tatatatcct
ccttttetet
attaatggta
acttactcct

taaaataaaa

Ile Ser

Cys Gly

Leu
40
Lys

Gly

95

Gly Glu Glu Leu His
70

Asn

Phe Val

tttttaaaga
tccaacaaaa
ttcaacacaa
tgagttctga
gattggctgt
gctggtcacce
ttttgtcgtg
aaatgcagca
gaagctcttg
ggggcaaagyg
tgctcactga
ttctettete
cacaatgtag
catcaagtac
aaaagcctac
atgtaaggta
aattttcaga
ggaaaattgt
acctaaatat
cttgctggat

acactacatc

atggtggtgt

Leu Thr Cys
10

Val Thr Val

25

Ile Pro Glu

Pro Ile Gly
Val Glu

75
Lys Thr
90

Arg

108

tacagaattt
gagggaagaa
ataccacgtg
ccttttgatg
ggagagcctg
tgacagggca
gagctcttte
tggeetttet
tatttaaatg
gaatgctgca
gggtgtctge
actgggtcca
caagttctca
ttatgtggcet
aaaactgctt
caagttttaa
tttaattgaa
atttttgtta
ggggagtett
ccacactaac
ctccatcecte

ctccattca 3

Ala Ala Val

Arg Asp Ser
30

Cys Ala

45

Trp Asp Thr

60

Val

Cys

Leu Glu

Phe Phe Thr

tcaatgcata
tgttttagga
catacaagtc
gtcaggcatg
cccgtcaget
gctgcaatceg
cccctagtca
gtgtggtgca
gagaatgaga
tettttteet
ctataaccac
gcaatgaaga
ggaaaataca
actttgtcca
gataacagtt
tttctgagtt
ttggaataaa
tataaacaac
agcataatga
atctttgcta
tttccagtct
229

Ala
15
Leu

Ser
Lys
Val

Tyr

Asp Tle
Val
80
Ala

Asn

Leu
95

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
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Phe
Thr
Met
Phe
145
Ala
Gly
Pro
Gln
Glu
225
Asp
Pro
Gln
Lys
Gly
305
Val
Val
Gly
Tyr
Ser

385
Ile

Cys
Cys
Cys
130
Glu
Leu
Pro
Gln
Arg
210
Pro
Gly
Gly
Arg
Thr
290
Gln
Tyr
Thr
Val
Ser
370

Ser

Lys

Asp
Gly
115
Val
His
Thr
Pro
Pro
195
Asp
Val
Gly
Ser
Glu
275
Leu
Tle
Lys
Ala
Leu
355
Thr

Leu

Leu

Phe
100
Tyr
Asn
His
Ser
Ile
180
Phe
Arg
Asn
Ser
Leu
260
Arg
Gly
Thr
Gly
Pro
340
Arg
Lys

Tyr

Ile

Cys

Lys

Tyr

Pro

Gly

165

Leu

Arg

Ser

Ile

Thr

245

Thr

Lys

Arg

Val

Lys

325

Thr

Lys

Pro

His

Asp

Arg
Phe
Asp
Tle
150
Ser
Thr
Pro
Ser
Asp
230
Thr
Asn
Ser
Arg
Gly
310
Trp
Pro
Thr
Gln
His

390
Ile

Lys
His
Gln
135
Pro
Ser
Ser
Ala
Ser
215
Asp
Gly
Val
Ser
Asp
295
Gln
His
Gln
Arg
Leu
375

Leu

Ala

Leu
Gln
120
Leu
Gln
Pro
Pro
Asp
200
Ala
Leu
Leu
Lys
Ser
280
Ser
Arg
Gly
Gln
His
360
Ala
His

Arg

Leu
105
Arg
Asp
Glu
Ser
Ser
185
Glu
Pro
Tle
Ser
Ala
265
Ser
Ser
Tle
Asp
Leu
345
Val
Tle
Tle

Gln

109

Phe

Cys

Leu

Glu

Ala

170

Pro

Asp

Asn

Arg

Ala

250

Leu

Ser

Asp

Gly

Val

330

Gln

Asn

Val

Ile

Thr

Gln
Ser
Leu
Ala
155
Pro
Ser
His
Val
Asp
235
Thr
Gln
Glu
Asp
Ser
315
Ala
Ala
Tle
Thr
Glu

395
Ala

Gly
Thr
Phe
140
Ser
Pro
Lys
Arg
His
220
Gln
Pro
Lys
Asp
Trp
300
Gly
Val
Phe
Leu
Gln
380

Thr

Gln

Phe
Glu
125
Val
Tle
Ser
Ser
Asn
205
Tle
Gly
Pro
Ser
Arg
285
Glu
Ser
Lys
Lys
Leu
365
Trp

Lys

Gly

Arg
110
Val
Ser
Ala
Asp
Tle
190
Gln
Asn
Phe
Ala
Pro
270
Asn
Tle
Phe
Met
Asn
350
Phe
Cys

Phe

Met

Cys

Pro

Lys

Glu

Ser

175

Pro

Phe

Thr

Arg

Ser

255

Gly

Arg

Pro

Gly

Leu

335

Glu

Met

Glu

Glu

Asp

Gln
Leu
Phe
Thr
160
Pro
Tle
Gly
Tle
Ser
240
Leu
Pro
Met
Asp
Thr
320
Asn
Val
Gly
Gly
Met

400
Tyr
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Leu His Ala

Phe His
435

Lys

Leu
Thr Val
450
Gly Ser Ile
465
Asn

Pro Tyr

Tyr Glu Leu

Gln Ile
515
Val

Asp

Lys
530
Cys

Ser

Glu
545
Leu

Leu

Ala Ser

Ser Ala Ser

Phe Leu
595
Gly

Ser
Gly Tyr
610
<210> 13
<211> 1889
<212> DNA

405
Lys Ser
420
Glu Asp

Ser Arg

Leu Trp

Ile

Leu

Trp

Met

Ile His

Thr Val
440
Ser Gly
455

Ala Pro

470

Phe
485
Thr

Ser

Met
500
ITle Phe

Arg Ser

Lys Lys

Gln

Gly

Met

Asn

Lys

Ser Asp

Gln Leu

Val Gly
520
Cys Pro
535

Arg Asp

550

Ile Glu
565
Glu Pro
580
Tyr Ala

Glu Phe

Leu

Ser

Cys

Ala

Leu Ala

Leu Asn

Ala Ser
600
Ala Phe

615

<213> 1 (Canis familiaris)

<400> 13

ggaatatcaa
ttggtgggga
aactagatgc
atttttctgt
tttcagtgct
atcccaagtc

tggtacccge

acaaatgatt
gcataatcca
cctccaacag
ttctagctct
accttcatct
accacaaaaa

aagatgtgga

aagttgacac
ccatcaatat
cgagaacaac
gcatcaacgg
ctttcagttt
cctatcgtta
gttacagtcc

410

Arg Asp Leu

425

Lys Ile Gly

Ser His Gln

Glu Val TIle

475

Val Tyr Ala

490
Tyr

Pro Ser

505
Arg

Gly Tyr

Lys Ala Met

Glu Pro
55h

Leu

Arg

Ser
570
Ala

Arg
Arg Gly
585
Pro

Lys Thr

Lys

aggaacatat
atctggaggc
agttattgga
acaccgttac
ttcaaaatcc
gagtcttccet
gggacagtct

110

Asn
430
Gly

Lys Ser
Phe
445
Glu

Asp
Phe Gln
460
Arg

Met Gln

Phe Gly Ile

Tle Asn
510

Pro

Asn

Ser
525
Arg

Leu
Lys Leu
540
Leu

Phe Pro

Pro Lys Ile

Phe Gln Thr
590
ITle Gln

605

Pro

agaagcccta
ctatgaagaa
atccctgggg
atcttcttcce
cacagatata
gcccaataaa

aaagaaagct

415

Asn Ile

Leu Ala

Leu Ser

Lys
480
Leu

Asp

Val
495
Asn Arg

Asp Leu

Met Ala

Gln Ile
560
His Arg
575
Glu Asp

Ala Gly

ttggacaagt
tacaccagca
aatggaactg
tcttctagcece
tcacggagca
cagaggacgg
ctgatgatga

120
180
240
300
360
420
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gaggtctaat
ttggetggga
aaaatgttcc
gtgacttttg
ttcaccagcg
tgetgtttgt
cagagactgc
ccccaattet
cagcagatga
atgtgcatat
ttcgtagtga
gctcactcac
catcttcatc
atgattggga
ttgggacagt
cagcacccac
ctcgacatgt
ttacccagtg
ttgagatgat
acgccaagtc
tcacagtaaa
atcagtttga
aagacaaaaa
aattgatgac
gatcacggtg
210> 14
211> 615
<212> PRT
213> i
<400> 14
Met Ile Lys
1

Gly Gly Glu

Tyr Thr Ser
35
Glu Ser Leu
50
Thr Asp Thr

cccagagtgce
cactgatatt
gcttaccaca
tcgaaagctg
ttgtagtaca
ctccaagttc
ccttacgtct
gaccagtccg
agatcatcga
aaacacaata
tggaggatca
taatgtaaaa
ctcagaagat
gatacctgat
ctacaaggga
acctcagcag
gaatatccta
gtgtgagggc
aaagcttata
aatcatccac
aataggtgat
acagttgtct
cccatatagce
agggcagtta
tcatgagatc

Leu Thr Gln

5

His Asn Pro

20

Lys Leu Asp

Gly Asn Gly

Val Thr Ser

tgtgetgttt
tcctggeteca
cacaactttg
cttttccagg
gaggttccac
tttgaacacc
ggatcatccce
tctecttcaa
aatcagtttg
gaacccgtca
accacaggtt
gcattacaga
aggaatcgaa
gggcagatca
aagtggcatg
ttacaggcct
ctctttatgg
tccagcttat
gatattgcac
agagacctca
tttggtctag
ggatccattt
ttccagtcag
ccttattcaa

aagccccac

Glu His

Pro Ser

Ala

40
Thr Asp
55

Ser Ser

Leu Gln

acagaattca
ctggagagga
tacggaaaac
gttttcgetg
tgatgtgtgt
acccaatacc
cttctgetee
aatccattcc
gacaacgaga
acattgatga
tgtctgccac
aatctccagg
tgaaaacact
cagtgggaca
gtgacgtggce
tcaaaaatga
gctattcaac
atcaccatct
ggcagactgce
agagtaataa
ccacagtgaa
tgtggatgge
atgtatacgc
acatcaacaa
1889

Ile Glu Ala
10

Ile Tyr Leu
25

Gln Arg

Phe Ser Val

Ser Ser

Ser

111

ggatggagag
attgcatgta
ttttttcacc
tcaaacatgt
taattatgac
acaggaggag
cccctecgat
aattccacag
ccggtectcea
cttgattaga
cceecectgee
acctcagcgg
tggtagacgg
gagaattgga
agtgaaaatg
agtaggagta
aaagccccaa
ccacatcatt
acagggcatg
tatttttctt
atctcgatgg
accagaagtg
atttgggatt

cagggaccag

Leu Leu Asp

Glu Ala Tyr

30
Gln Gln
45

Ser Ser

Glu

Ser
60

Leu Ser Val

aagaaaccga
gaagtgttgg
ttagcatttt
ggttataaat
caacttgatt
gcctceccatag
tctcetggge
cctttccgac
tcagctccaa
gaccaagggt
tcattgcctg
gaaagaaaat
gattcaagtg
tccgggtcecat
ttgaatgtga
ctcaggaaaa
ctggctattg
gagaccaaat
gattacttac
catgaagacc
agtgggtcce
atccgaatgc
gttctatatg

ctcagatcat

Lys Phe
15

Glu Glu

Leu Leu
Ala

Ser

Leu Pro

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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65

Ser Ser Leu

Pro
Gln
Leu
Val
145
Asp
Asn
Leu
Cys
Pro
225
Lys
Glu
Ser
Pro
Phe
305
Thr
Arg

Ser

Gly

Lys
Arg
Lys
130
Tyr
Ile
Val
Ala
Gln
210
Leu
Phe
Thr
Pro
Ile
290
Gly
Ile
Ser

Leu

Pro
370

Ser
Thr
115
Lys
Arg
Ser
Pro
Phe
195
Thr
Met
Phe
Ala
Gly
275
Pro
Gln
Glu
Asp
Pro

355
Gln

Ser
Pro
100
Val
Ala
Ile
Trp
Leu
180
Cys
Cys
Cys
Glu
Leu
260
Pro
Gln
Arg
Pro
Gly
340

Gly

Arg

Val
85

Gln
Val
Leu
Gln
Leu
165
Thr
Asp
Gly
Val
His
245
Thr
Pro
Pro
Asp
Val
325
Gly

Ser

Glu

70
Phe

Lys
Pro
Met
Asp
150
Thr
Thr
Phe
Tyr
Asn
230
His
Ser
Tle
Phe
Arg
310
Asn
Ser

Leu

Arg

Gln
Pro
Ala
Met
135
Gly
Gly
His
Cys
Lys
215
Tyr
Pro
Gly
Leu
Arg
295
Ser
Ile
Thr

Thr

Lys
375

Asn
Tle
Arg
120
Arg
Glu
Glu
Asn
Arg
200
Phe
Asp
Tle
Ser
Thr
280
Pro
Ser
Asp
Thr
Asn

360

Ser

Pro
Val
105
Cys
Gly
Lys
Glu
Phe
185
Lys
His
Gln
Pro
Ser
265
Ser
Ala
Ser
Asp
Gly
345

Val

Ser

112

Thr
90

Arg
Gly
Leu
Lys
Leu
170
Val
Leu
Gln
Leu
Gln
250
Pro
Pro
Asp
Ala
Leu
330
Leu

Lys

Ser

75
Asp

Val
Val
Tle
Pro
155
His
Arg
Leu
Arg
Asp
235
Glu
Ser
Ser
Glu
Pro
315
Tle
Ser

Ala

Ser

Tle
Phe
Thr
Pro
140
Tle
Val
Lys
Phe
Cys
220
Leu
Glu
Ala
Pro
Asp
300
Asn
Arg
Ala

Leu

Ser
380

Ser
Leu
Val
125
Glu
Gly
Glu
Thr
Gln
205
Ser
Leu
Ala
Pro
Ser
285
His
Val
Asp
Thr
Gln

365
Glu

Arg
Pro
110
Arg
Cys
Trp
Val
Phe
190
Gly
Thr
Phe
Ser
Pro
270
Lys
Arg
His
Gln
Pro
350

Lys

Asp

Ser
95

Asn
Asp
Cys
Asp
Leu
175
Phe
Phe
Glu
Val
Tle
255
Ser
Ser
Asn
Tle
Gly
335
Pro

Ser

Arg

80

Asn
Lys
Ser
Ala
Thr
160
Glu
Thr
Arg
Val
Ser
240
Ala
Asp
Tle
Gln
Asn
320
Phe
Ala

Pro

Asn
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Arg
385
Pro
Gly
Leu
Glu
Met
465
Glu
Glu
Asp
Asn
Leu
545
Leu
Asp

Val

Asn

<210> 15
211>
<212>
<213>

Met

Asp

Thr

Asn

Val

450

Gly

Gly

Met

Tyr

Ile

530

Ala

Ser

Lys

Leu

Arg
610

<220>

221>
222>
223>
<400>

Lys
Gly
Val
Val
435
Gly
Tyr
Ser
Ile
Leu
515
Phe
Thr
Gly
Asn
Tyr

595
Asp

3521
DNA
Wi (Felis catus)

Thr
Gln
Tyr
420
Thr
Val
Ser
Ser
Lys
500
His
Leu
Val
Ser
Pro
580

Glu

Gln

Leu
Tle
405
Lys
Ala
Leu
Thr
Leu
485
Leu
Ala
His
Lys
Tle
565
Tyr

Leu

Leu

misc feature
(630) .. (649)
nsga, c, g,at
15

Gly
390
Thr
Gly
Pro
Arg
Lys
470
Tyr
Tle
Lys
Glu
Ser
550
Leu
Ser

Met

Arg

Arg

Val

Lys

Thr

Lys

455

Pro

His

Asp

Ser

Asp

535

Arg

Trp

Phe

Thr

Ser
615

Arg

Gly

Trp

Pro

440

Thr

Gln

His

Ile

Ile

520

Leu

Trp

Met

Gln

Gly
600

Asp
Gln
His
425
Gln
Arg
Leu
Leu
Ala
505
Tle
Thr
Ser
Ala
Ser

585
Gln

113

Ser
Arg
410
Gly
Gln
His
Ala
His
490
Arg
His
Val
Gly
Pro
570

Asp

Leu

Ser
395
Tle
Asp
Leu
Val
Tle
475
Tle
Gln
Arg
Lys
Ser
555
Glu

Val

Pro

Asp

Gly

Val

Gln

Asn

460

Val

Ile

Thr

Asp

Ile

540

His

Val

Tyr

Tyr

Asp

Ser

Ala

Ala

445

Ile

Thr

Glu

Ala

Leu

525

Gly

Gln

Ile

Ala

Ser
605

Trp
Gly
Val
430
Phe
Leu
Gln
Thr
Gln
510
Lys
Asp
Phe
Arg
Phe

590

Asn

Glu
Ser
415
Lys
Lys
Leu
Trp
Lys
495
Gly
Ser
Phe
Glu
Met
57h

Gly

Ile

Tle
400
Phe
Met
Asn
Phe
Cys
480
Phe
Met
Asn
Gly
Gln
560
Gln

Ile

Asn
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atgcctaacc
ctgggatatt
gaaccactga
atgcggcccce
tgtgcagact
caacacagca
gacagtcagg
gcacagggaa
gtgcacgcgce
gctcctagga
attgaactat
ggtggegegg
gcggecetett
attaagttga
ccaccatcaa
cagagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagttacag
tgctgtgetg
atctcctgge
actcacaact
aagctgecttt
agtacagagg
aagttctttg
acgtctggat
agtccgtcte
catcgaaatc
acaatagaac
ggatcaacca
gtaaaagcat
gaagatagga
cctgatggge
aagggaaagt
cagcagttac
atcctgctcet
gagggctcca
ctgatagata

tcagtctctg
ttgtgatttg
tgctaatgtt
ctgataatcc
ggggagaaag
tagtgtctat
ctgtgtccta
gagaacgaag
gagggtgggc
ttacgtcacg
cttccttatg
agcagggcca
cggetgegga
cacaggaaca
tatatctaga
aacagttatt
cagacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
tcaccggaga
ttgtatgtac
tccaaggttt
ttccactgat
aacaccaccce
cgtceectte
cttcaaaatc
aatttggaca
ctgtcaatat
caggcttgte
tacagaaatc
atcgaatgaa
agatcacagt
ggcatggtga
aggccttcaa
tcatgggcta
gcttatacca

ttgctecggea

ccaccacggce
ccttggecat
gaaggtgacc
cagagccact
gttccaagaa
ggcagtatct
cggccaagga
taggaaatcg
acgaaaggaa
caccccgega
tgcacttaan
ggctetgtte
ccctgecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttce
ccccacagat
cctgcctaat
tctaaagaaa
tcaggatgga
ggaattgcat
ggaaaacgtt
tcgectgtcaa
gtgtgttaat
aataccacag
tgccecccecce
cattccaatt
gcgagaccgg
tgatgacttg
tgccacccecce
tccagggect
aacacttggt
gggacagaga
tgtggcagtg
aaatgaagta
ttcaacaaag
ccatctccac

gactgcgcag

caatttgctce
tgtccactgt
tttgcaggcet
gtctgcacat
cacagtgcca
ggatttggcece
cctgcactta
gagccatgga
agaaccctcce
aaactgaaat
nnnnnnnnnn
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gctctgatga
gagaagaaac
gtagaagtgt
ttcaccttag
acgtgtggtt
tatgaccaac
gaggaggcect
tccgattcta
ccacagcctt
tcctcatcag
attagagacc
cctgectcat
cagcgggaaa
agaagggatt
attggatccg
aaaatgttga
ggagtactca
ccccagetgg
atcatcgaga

ggcatggatt

114

atgtgcccac
ccttgacatt
ctccactact
gggcaaaaca
tagttttggg
gggggaagtg
tttttgcatg
aacggcagag
ccagaagact
gtactgtgtg
nnnnnnnnng
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgattttte
gcctttcagt
gcaatcccaa
cagtggtacc
tgagaggtct
caattggctg
tggaaaatgt
cattttgtga
ataaatttca
ttgatttgct
ccatagcaga
ctgggcecccea
tccgaccage
ctccaaatgt
aggggtttcg
tgcecgggete
ggaaatcttc
caagtgatga
ggtcatttgg
atgtgacagc
ggaaaactcg
ctattgtcac
ccaaattcga

acttacacgc

tgtgtcggceca
gcctgaagga
cataccaaag
ggctacattc
cagagagttt
cccaagagga
cagtggttta
cggaggaaac
gegegaggsc
tggtctttta
cggceggegsce
agccggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctaccttca
gtcaccacag
tgcaagatgt
aatccctgag
ggacactgat
tccacttaca
cttttgtcga
ccagcgttgt
gtttgtctee
gactgcccta
aattctcacc
agatgaagat
gcatataaat
tagtgatgga
tctcactaat
ttcatcctcea
ttgggagatt
gacagtctac
acccacacct
gcatgtgaac
ccagtggtgt
gatgatcaag

caagtcaatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



CN 109475541 A

FF

5l %R

32/139

atccacagag
ggtgattttg
ttgtctggat
tatagctttce
cagttacctt
tatctttcte
atggcagagt
tctattgagc
ttgaatcggg
acacccatcc
tgegegagtg
tggatagcat
tagatataat
ggttttcaaa
tcctgttaca
tttctcetge
actgcccceceg
aggcaaggca
tattcttagt
ttatacacct
<210> 16
211> 974
212> PRT
213> M
220>
221>
222>
223>
<400> 16
Met Pro Asn
1

Thr Val Ser

(210)

Leu Ser Leu
35
Val Thr Phe
50
Asp Asn Pro
65

misc

acctcaagag
gtctagccac
ccattttgtg
agtcagatgt
attcaaacat
cagatctcag
gcctaaaaaa
tgctggececg
ctggcttcca
aggcagegegss

cagggeeceyg
cttetttttt

tatttcctga
atgcacagac
aattggtttt
accttttgtt
tgtacgggct
gtccgaacag
attttttctg

tagcaataga

feature
.. @217)

Leu Ser Leu Cys His His

5

Ala Leu Gly Tyr Phe Val

20

Thr Leu Pro Glu Gly Glu

Ala Gly Ser Pro Leu Leu

Arg Ala Thr Val Cys Thr
70

taataatatt
agtgaaatct
gatggcacca
atatgcattt
caacaacagg
taaggtacga
gaaaagagat
ctcattgcca
gacagaggat
atatggtgceg
gggccaagga
aaaaaaagat
tctaaaatgt
attgctgaac
gtttactggce
atgagctatc
tgcaggtaga
atctcattta
taactacttt
ctgaatttct

40

95

tttcttcacg
cgatggagtg
gaagtaattc
gggattgttc
gaccagataa
agtaactgtc
gagaggccac
aaaattcacc
tttagtctct
tttceegtece
ggtggaaatg
gaaccaaaga
atacttagct
atttgcagta
ttatcctaat
acatgtccct
aaggggatga
ggaagccacg
ttattataac
ttttataaat

Xaa FT L E{] AR A7 1210 B R

Gly Gln
10

Ile Cys
25

Pro Leu

Ile Pro

Trp Ala
75

115

aagacctcac
ggtcccatca
gaatgcaaga
tatatgaatt
tttttatggt
caaaagccat
tgtttcceca
gcagtgcatc
atgcttgtge
actgagataa
tgcgtgette
atgtgtatgt
ttggattttce
cctettetgg
tattaaactt
tagggactcg
cgggttttaa
agagttgaat
ttggaaaata
t 35621

Phe Ala His

Gly His
30
Met

Leu

Leu
45
Met

Met

Lys Arg

60
Lys

Gln Ala

agtaaaaata
gtttgaacag
taaaaaccca
gatgactgga
gggacgagga
gaagagattg
aattcttgcece
agaaccctcc
ttctccaaaa
gttagatgag
tgtactaagt
ttttaaagac
aatatccaag
aggctttact
caattaaact
caagagcagt
cacctgtgtg
aagttatttt
tggatgtcct

Val
15
Cys

Pro
Pro
Leu Lys
Pro

Pro

Thr Phe

80

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
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Cys

Gly

Gly

Gln

Glu

145

Val

Leu

Lys

Leu

Gln

225

Ala

Ile

Asp

Tyr

Gln

305

Ser

Val

Arg

Pro

Arg

Ala
Arg
Arg
Gly
130
Arg
His
Arg
Cys
Xaa
210
Gly
Ala
Lys
Lys
Glu
290
Leu
Ala
Leu
Ser
Asn

370
Asp

Asp
Glu
Gly
115
Pro
Ser
Ala
Glu
Thr

195

Xaa
Gln
Ser
Gln
Phe
275
Glu
Leu
Ser
Pro
Asn
355

Lys

Ser

Trp
Phe
100
Lys
Ala
Arg
Arg
Gly
180
Val
Xaa
Ala
Ser
Met
260
Gly
Tyr
Glu
Thr
Ser
340
Pro

Gln

Leu

Gly
85

Gln
Cys
Leu
Lys
Gly
165
Ala
Cys
Xaa
Leu
Ala
245
Ile
Gly
Thr
Ser
Asp
325
Ser
Lys

Arg

Lys

Glu

His

Pro

Ile

Ser

150

Trp

Pro

Gly

Xaa

Phe

230

Ala

Lys

Glu

Ser

Leu

310

Thr

Leu

Ser

Thr

Lys

Arg
Ser
Arg
Phe
135
Glu
Ala
Arg
Leu
Xaa

215

Asn

Leu
His
Lys
295
Gly
Val
Ser
Pro
Val

375
Ala

Phe
Tle
Gly
120
Ala
Pro
Arg
Tle
Leu
200
Xaa
Gly
Pro
Thr
Asn
280
Leu
Asn
Thr
Val
Gln
360

Val

Leu

Gln Glu His

Val
105
Asp
Cys
Trp
Lys
Thr
185
Ile
Xaa
Asp
Ala
Gln
265
Pro
Asp
Gly
Ser
Phe
345
Lys
Pro

Met

116

90

Ser
Ser
Ser
Lys
Glu
170
Ser
Glu
Gly
Met
Tle
250
Glu
Pro
Ala
Thr
Ser
330
Gln
Pro

Ala

Met

Met
Gln
Gly
Arg
155
Arg
Arg
Leu
Gly
Glu
235
Pro
His
Ser
Leu
Asp
315
Ser
Asn
Tle

Arg

Arg

Ser
Ala
Ala
Leu
140
Gln
Thr
Thr
Ser
Gly
220
Pro
Glu
Tle
Tle
Gln
300
Phe
Ser
Pro
Val
Cys

380
Gly

Ala
Val
Val
125
Ala
Ser
Leu
Pro
Ser
205
Gly
Glu
Glu
Glu
Tyr
285
Gln
Ser
Ser
Thr
Arg
365

Gly

Leu

Tle
Ser
110
Ser
Gln
Gly
Pro
Arg
190
Leu
Gly
Ala
Val
Ala
270
Leu
Arg
Val
Ser
Asp
350
Val

Val

Ile

Val
95

Gly
Tyr
Gly
Gly
Arg
175
Lys
Cys
Ala
Gly
Trp
255
Leu
Glu
Glu
Ser
Leu
335
Val
Phe

Thr

Pro

Leu

Phe

Gly

Arg

Asn

160

Arg

Leu

Ala

Glu

Ala

240

Asn

Leu

Ala

Gln

Ser

320

Ser

Ser

Leu

Val

Glu
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385

Cys Cys Ala

Trp
Val
Asn
Gln
465
Ser
Leu
Ala
Pro
Ser
545
His
Val
Asp
Thr
Gln
625
Glu
Asp

Ser

Ala

Asp
Leu
Val
450
Gly
Thr
Phe
Ser
Pro
530
Lys
Arg
His
Gln
Pro
610
Lys
Asp
Trp

Gly

Val
690

Thr
Glu
435
Phe
Phe
Glu
Val
Tle
515
Ser
Ser
Asn
Tle
Gly
595
Pro
Ser
Arg
Glu
Ser

675
Lys

Val
Asp
420
Asn
Thr
Arg
Val
Ser
500
Ala
Asp
Tle
Gln
Asn
580
Phe
Ala
Pro
Asn
Tle
660

Phe

Met

Tyr
405
Tle
Val
Leu
Cys
Pro
485
Lys
Glu
Ser
Pro
Phe
565
Thr
Arg
Ser
Gly
Arg
645
Pro

Gly

Leu

390
Arg

Ser
Pro
Ala
Gln
470
Leu
Phe
Thr
Thr
Tle
550
Gly
Tle
Ser
Leu
Pro
630
Met
Asp

Thr

Asn

Tle
Trp
Leu
Phe
455
Thr
Met
Phe
Ala
Gly
535
Pro
Gln
Glu
Asp
Pro
615
Gln
Lys
Gly

Val

Val
695

Gln
Leu
Thr
440
Cys
Cys
Cys
Glu
Leu
520
Pro
Gln
Arg
Pro
Gly
600
Gly
Arg
Thr
Gln
Tyr

680
Thr

Asp
Thr
425
Thr
Asp
Gly
Val
His
505
Thr
Gln
Pro
Asp
Val
585
Gly
Ser
Glu
Leu
Ile
665

Lys

Ala

117

Gly
410
Gly
His
Phe
Tyr
Asn
490
His
Ser
Tle
Phe
Arg
570
Asn
Ser
Leu
Arg
Gly
650
Thr

Gly

Pro

395
Glu

Glu
Asn
Cys
Lys
475
Tyr
Pro
Gly
Leu
Arg
555
Ser
Ile
Thr
Thr
Lys
635
Arg
Val

Lys

Thr

Lys
Glu
Phe
Arg
460
Phe
Asp
Ile
Ser
Thr
540
Pro
Ser
Asp
Thr
Asn
620
Ser
Arg
Gly

Trp

Pro
700

Lys
Leu
Val
445
Lys
His
Gln
Pro
Ser
525
Ser
Ala
Ser
Asp
Gly
605
Val
Ser
Asp
Gln
His

685
Gln

Pro
His
430
Cys
Leu
Gln
Leu
Gln
510
Pro
Pro
Asp
Ala
Leu
590
Leu
Lys
Ser
Ser
Arg
670

Gly

Gln

Tle
415
Val
Thr
Leu
Arg
Asp
495
Glu
Ser
Ser
Glu
Pro
575
Tle
Ser
Ala
Ser
Ser
655
Tle

Asp

Leu

400
Gly

Glu
Glu
Phe
Cys
480
Leu
Glu
Ala
Pro
Asp
560
Asn
Arg
Ala
Leu
Ser
640
Asp
Gly

Val

Gln
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Ala Phe
705
Ile Leu

Thr Gln

Glu Thr

Ala GlIn
770

Leu Lys

785

Gly Asp

Gln Phe

Ile Arg

Ala Phe
850

Ser Asn

865

Tyr Leu

Met Lys

Pro Leu

Leu Pro
930

Gly Phe

945

Thr Pro

<210> 17
211> 38

Lys
Leu
Trp
Lys
755
Gly
Ser
Phe
Glu
Met
835
Gly
Ile
Ser
Arg
Phe
915
Lys

Gln

Ile

53

<212> DNA

<213> 4 (Bos taurus)

<400> 17

Asn
Phe
Cys
740
Phe
Met
Asn
Gly
Gln
820
Gln
Tle
Asn
Pro
Leu
900
Pro
Tle

Thr

Gln

Glu
Met
725
Glu

Glu

Asn
Leu
805
Leu
Asp
Val
Asn
Asp
885
Met
Gln
His
Glu

Ala
965

Val
710
Gly
Gly
Met
Tyr
Ile
790
Ala
Ser
Lys
Leu
Arg
870
Leu
Ala
Ile
Arg
Asp

950
Gly

Gly
Tyr
Ser
Tle
Leu
775
Phe
Thr
Gly
Asn
Tyr
855
Asp
Ser
Glu
Leu
Ser
935

Phe

Gly

Val
Ser
Ser
Lys
760
His
Leu
Val
Ser
Pro
840
Glu
Gln
Lys
Cys
Ala
920
Ala

Ser

Tyr

Leu Arg Lys

Thr
Leu
745
Leu
Ala
His
Lys
Tle
825
Tyr
Leu
Tle
Val
Leu
905
Ser
Ser

Leu

Gly

118

Lys
730
Tyr
Ile
Lys
Glu
Ser
810
Leu
Ser
Met
Ile
Arg
890
Lys
Ile
Glu

Tyr

Ala
970

715

Pro
His
Asp
Ser
Asp
795
Arg
Trp
Phe
Thr
Phe
875
Ser
Lys
Glu
Pro
Ala

955
Phe

Thr
Gln
His
Tle
Tle
780
Leu
Trp
Met
Gln
Gly
860
Met
Asn
Lys
Leu
Ser
940

Cys

Pro

Arg
Leu
Leu
Ala
765
Tle
Thr
Ser
Ala
Ser
845
Gln
Val
Cys
Arg
Leu
925
Leu

Ala

Val

His
Ala
His
750
Arg
His
Val
Gly
Pro
830
Asp
Leu
Gly
Pro
Asp
910
Ala
Asn

Ser

His

Val
Ile
735
Ile
Gln
Arg
Lys
Ser
815
Glu
Val
Pro
Arg
Lys
895
Glu
Arg

Arg

Pro

Asn
720
Val
Tle
Thr
Asp
Tle
800
His
Val
Tyr
Tyr
Gly
880
Ala
Arg
Ser

Ala

Lys
960
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ctcagctgceg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
cceecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa

taaaaaagaa

ccgggtetcea
cgggeegecee
cctcagecte
taagatggcg
ggctetgtte
ccececgecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectcee
tccaattcca
agaccggtcce
tgacttgatt
cacaccccct
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa

caagacggtt
gggccegtecee
ccttecececet
gcgctgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctcecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa

agaccactct

cccgaggtgg
tcceegetge
cccecgececag
gcggegeess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa

ttccccaaat

119

cccaggegec
cceeegtecet
cagcggtcecge
cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttceca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
tctcgeectet

gtcccaccge
ccgeetecege
tcgggeeegg
ggtggegegg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggce
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggte
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
attgagctgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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tggccecgete
gcttccaaac
cagggggata

gagggtaggg
gattttcttt

gttttcttee
taattcatag
caagtttgtt
cttttgetgt
gtgtgttgge
caggtctaat
taactattte
tataaattat
tgacatggtt
acattataga
agcaaaattc
aaacaaccaa
atgatgcctg
attctttgece
cccagtataa
aaaacaaact
tcaaagtgaa
cttaaataca
ttcaaggtta
aaaggagaaa
acacaccata
<210> 18
211> 764
212> PRT
213> 4
<400> 18

attgccaaaa
agaggatttt
tggtacgttt
acaaaagaaa
ttctttaaag
cagtctaaaa
acattgctga
ttgtttactt
tagctatcce
aggtgggaag
taggagtcac
tttttgtaat
tggtgcaggt
taactttgga
agtcaaattt
tctgggaact
gtaattgatt
ttagcaatca
caacaagagt
ttagtatgtt
aatgtggcag
agaagcagct
ccttcattta
ttcagtggca
attgggaaga
aat 3853

attcaccgca
agtctatatg
cctgttcact
gtgaacaaat
gtgaacaaga
cccatagtta
aaatttataa
ggttagtcta
gcatccatta
ctgatggtaa
tagaattgaa
aatttagaaa
aaccaaagat
tttttagtta
actgacaaag
cgtagcattg
ttttttaaat
cctttatcca
ctacttgtta
tagtgcttte
tcagtatatt
gttctgactt
ttcagtttgg
cacagatagc

ctttacacca

gtgcatcaga
cttgtgectte
gaaacaaacc
gtttgcttat
gaacatgtgt
gcattacatt
taccttttcee
atcattaaac
ggggctccaa
gttaggctgt
taagcttatt
atataattgt
attactgagg
atatttcttt
gtattgccte
ttggttttet
tattattgct
tgtgtcttgt
tgaatgagta
taggacttcc
cttactgtga
cagagtcagc
atttgtgatg
atctgcataa

atagtttagt

Ala Ala Leu Ser Gly Gly Gly Gly Gly Gly Gly

1

5

10

Gly Gln Ala Leu Phe Asn Gly Asp Met Glu Pro

20

25

Ala Ser Ser Ala Ala Asp Pro Ala Ile Pro Glu

35

40

Lys Gln Met Ile Lys Leu Thr Gln Glu His Ile

50

95

120

accctccttg
tccaaaaaca
gagtgagtga
atatttgtta
gtttttaaag
ttcaacatcg
agaggcttta
tttaaacttt
gaacagcact
gttagtgaag
tttattaata
tetttattee
agtggcatgt
atatattaag
ctctteetee
tttggatgac
ttagattata
aaaatatctt
ctattttctt
actttcttat
atcagagtct
ctagggacca
attttcatta
atgcctttet
ctttaagtac

aatcgggctg
cccattcagg
cagcatgtag
aattgaatag
tttggatata
aatttttttt
cttceccatte
ccccacctac
gtctgegtgt
gtaaactgac
ttttttetta
cttacagcag
ttgacatgag
gatgtcttac
ccaaaaacac
tatggttgcce
ctcacctcte
tcctecttat
tttttgattce
gttaaaaaaa
ttactgggaa
aaaccagcct
tagctgacag
tcttgaaaat

cacagataac

Gly Gly Ala Glu Gln

15

Glu Ala Gly Ala Ala

30

Glu Val Trp Asn Ile

45

Glu Ala Leu Leu Asp

60

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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Lys
65

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

Asn

Ile

Phe

Glu

Leu

Ser

Pro

130

Asn

Lys

Ser

Ala

Thr

210

Glu

Thr

Arg

Val

Ser

290

Ala

Asp

Ile

Gln

Asn

Gly
Tyr
Glu
Thr
115
Ser
Pro
Gln
Leu
Val
195
Asp
Asn
Leu
Cys
Pro
275
Lys
Glu
Ser
Pro
Phe

355
Thr

Gly
Thr
Ser
100
Asp
Ser
Lys
Arg
Lys
180
Tyr
Ile
Val
Ala
Gln
260
Leu
Phe
Thr
Ile
Ile
340

Gly

Ile

Glu
Ser
85

Leu
Thr
Leu
Ser
Thr
165
Lys
Arg
Ser
Pro
Phe
245
Thr
Met
Phe
Thr
Gly
325
Pro

Gln

Glu

His
70

Lys
Gly
Val
Ser
Pro
150
Val
Ala
Ile
Trp
Leu
230
Cys
Cys
Cys
Glu
Leu
310
Pro
Gln

Arg

Pro

Asn

Leu

Asn

Thr

Val

135

Gln

Val

Leu

Gln

Leu

215

Thr

Asp

Gly

Val

His

295

Pro

Pro

Pro

Asp

Val

Pro
Asp
Gly
Ser
120
Phe
Lys
Pro
Met
Asp
200
Thr
Thr
Phe
Tyr
Asn
280
His
Cys
Ile
Phe
Arg

360

Asn

Pro Ser Ile

Ala
Thr
105
Ser
Gln
Pro
Ala
Met
185
Gly
Gly
His
Cys
Lys
265
Tyr
Pro
Gly
Leu
Arg
345
Ser

Ile

121

Leu
90

Asp
Ser
Asn
Tle
Arg
170
Arg
Glu
Glu
Asn
Arg
250
Phe
Asp
Tle
Ser
Thr
330
Pro

Ser

Asp

75
Gln

Phe
Ser
Pro
Val
155
Cys
Gly
Lys
Glu
Phe
235
Lys
His
Gln
Pro
Ser
315
Ser
Ala

Ser

Asp

Tyr

Gln

Ser

Ser

Thr

140

Arg

Gly

Leu

Lys

Leu

220

Val

Leu

Gln

Leu

Gln

300

Pro

Pro

Asp

Ala

Leu

Leu
Arg
Val
Ser
125
Asp
Val
Val
Tle
Pro
205
His
Arg
Leu
Arg
Asp
285
Glu
Ser
Ser
Glu
Pro

365
Ile

Glu
Glu
Ser
110
Leu
Val
Phe
Thr
Pro
190
Tle
Val
Lys
Phe
Cys
270
Leu
Glu
Ala
Pro
Asp
350

Asn

Arg

Ala
Gln
95

Ser
Ser
Ser
Leu
Val
175
Glu
Gly
Glu
Thr
Gln
255
Ser
Leu
Ala
Pro
Ser
335
His
Val

Asp

Tyr
80

Gln
Ser
Val
Arg
Pro
160
Arg
Cys
Trp
Val
Phe
240
Gly
Thr
Phe
Ser
Pro
320
Lys
Arg
His

Gln
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Gly
385
Pro
Ser
Arg
Glu
Ser
465
Lys
Lys
Leu
Trp
Lys
545
Gly
Ser
Phe
Glu
Met
625
Gly

Ile

Ser

370
Phe

Ala
Pro
Asn
Tle
450
Phe
Met
Asn
Phe
Cys
530
Phe
Met
Asn
Gly
Gln
610
Gln
Tle

Asn

Pro

Arg
Ser
Gly
Arg
435
Pro
Gly
Leu
Glu
Met
515
Glu
Glu
Asp
Asn
Leu
595
Leu
Asp
Val

Asn

Asp
675

Ser
Leu
Pro
420
Met
Asp
Thr
Asn
Val
500
Gly
Gly
Met
Tyr
Ile
580
Ala
Ser
Lys
Leu
Arg

660
Leu

Asp
Pro
405
Gln
Lys
Gly
Val
Val
485
Gly
Tyr
Ser
Ile
Leu
565
Phe
Thr
Gly
Asn
Tyr
645

Asp

Ser

Gly
390
Gly
Arg
Thr
Gln
Tyr
470
Thr
Val
Ser
Ser
Lys
550
His
Leu
Val
Ser
Pro
630
Glu

Gln

Lys

375
Gly

Ser
Glu
Leu
Tle
455
Lys
Ala
Leu
Thr
Leu
535
Leu
Ala
His
Lys
Tle
615
Tyr
Leu

Ile

Val

Ser

Leu

Gly

440

Thr

Gly

Pro

Arg

Lys

520

Ile

Lys

Glu

Ser

600

Leu

Ser

Met

Ile

680

Thr Thr Gly

Ser
Lys
425
Arg
Val
Lys
Thr
Lys
505
Pro
His
Asp
Ser
Asp

585
Arg

Phe
Thr
Phe

665

Ser

122

Asn
410
Ser
Arg
Gly
Trp
Pro
490
Thr
Gln
His
Tle
Tle
570
Leu
Trp
Met
Gln
Gly
650

Met

Asn

395
Val

Ser
Asp
Gln
His
475
Gln
Arg
Leu
Leu
Ala
555
Tle
Thr
Ser
Ala
Ser
635
Gln

Val

Cys

380
Leu

Lys
Ser
Ser
Arg
460
Gly
Gln
His
Ala
His
540
Arg
His
Val
Gly
Pro
620
Asp
Leu

Gly

Pro

Ser
Ala
Ser
Ser
445
Tle
Asp
Leu
Val
Tle
525
Tle
Gln
Arg
Lys
Ser
605
Glu
Val
Pro

Arg

Lys
685

Ala
Leu
Ser
430
Asp
Gly
Val
Gln
Asn
510
Val
Ile
Thr
Asp
Ile
590
His
Val
Tyr
Tyr
Gly

670
Ala

Thr
Gln
415
Glu
Asp
Ser
Ala
Ala
495
Tle
Thr
Glu
Ala
Leu
575
Gly
Gln
Tle
Ala
Ser
655

Tyr

Met

Pro
400
Lys

Trp
Gly
Val
480
Phe
Leu
Gln
Thr
Gln
560
Lys
Asp
Phe
Arg
Phe
640
Asn

Leu

Lys
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Arg Leu Met
690

Phe Pro Gln

705

Lys Ile His

Gln Thr Glu

Ile Gln Ala
755
<210> 19
211> 4936
<212> DNA
213> 4
<400> 19
ctcagctgcg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
cceecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge

Ala Glu

Ile Leu

Cys

Ala

Leu Lys

695

Ser Ile

710

Ser
725
Phe

Arg

Asp
740

Gly Gly

ccgggtetcea
cgggeegecee
cctcagecte
taagatggcg
ggctectgtte
ccececgecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectcee
tccaattcca
agaccggtcce
tgacttgatt

cacacccecect

Ala

Ser

Tyr

Ser Glu

Leu Tyr

Thr
760

Gly

caagacggtt
gggccegtecee
ccttececect
gcgctgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tectetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag

gcctcattac

Lys Lys Arg

Glu Leu Leu
715
Pro Ser Leu
730
Ala Cys Ala
745
Phe Pro Val

cccgaggtgg
tcceegetge
cccecgeecag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact

123

Asp Glu Arg
700
Ala Arg Ser

Asn Arg Ala

Pro Lys
750

Ser

His

cccaggcegec
cceeegteet
cagcggtcecge
cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttceca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg

Pro Leu
Pro
720
Phe

Leu

Gly
735

Thr Pro

gtcccaccge
ccgeetecege
tcgggeeegg
ggtggegesg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctcectt
cgaaatcagt
atagaacccg
tcaaccacag

aaagcattgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
agagacaaaa
tgctggececeg
ctggcttcca
aggcagegegss
ggatttagag
ccaaatcata
acatgtagag
ttttgatttt
tgatgtcatt
accaaactca
ttcctactet
gtctgatgat
ttagtttgtt
agtttgtcaa
ttttaagtta
ttctettact
ctgttttcac
ataagactgt
ccttaaaacc
gtaatagcct
ctttttttet
aatcttttac
ggaatcctta

cagaatggaa

aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa
ttcagaagtt
ctcattgcca
aacagaggat
atatgaagca
atttcctgac
tctattgtct
ttttattgat
tttggccaag
ttgggtgagg
cacccgetge
atgagttctt
gaaatcaaca
agtaagattt
atagaatgct
tttttaacat
tagtagatga
atgggcttce
tgaaaattac
ataagcaaaa
cctatgattg
aatcagtgcc
ccttcettga
aatggaaaga

aaacagatta

cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
atcagggaaa
aaaattcacc
tttagtctat
gatttggcte
atgcaagaag
tttacttcta
acctaaacta
aggcatatgg
gcacatattg
attgaaaggt
tttgtcatcce
actattccat
tgtgetttgt
gttcagattg
ggtatataca
attctagcca
tttaagggat
ttttaagatg
gtagtaaggg
tactttaaat
aaactccccce
tcttttgact
gacaatatca
ttcatttttg

agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttcceccaagt
aagataagca
gcagtgcatc
atgcttgtge
ttacatcaaa
gaataagcaa
ttttttetta
tgagttcttt
gatcttagct
ctgtgaacag
gaagtcttaa
cctecceecgea
tagaagcagt
ggggttgtgt
taaaaatgag
gttgagctta
ttttttataa
tttagattct
tattagaata
tgtttataca
gttttgectet
agttttttta
tataatacct
ctgtctgcag
aaaattgttc

124

atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
aggaaagact
gattctcgece
agaaccctcce
ttctccaaaa
taaaaataga
gaaaaaaagg
aattttttgt
tttttttttt
tgagaaagca
tgtggtgata
acactggacc
ccetecaccece
agattctggt
cgttttaagg
taataaacat
gagtttatca
agatttctgt
gctggatatg
cttctgaaaa
tttctagagt
ccaaggtttt
actttaaata
tggtcagttg
ttctgattag
aggggtatgt

gacaggaatc
gatggacaga
ggaaagtggce
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
ctcctaagca
tctattgagc
ttgaatcggg
acacccattc
gtagaagttg
tttgttttee
gatttcagag
tttttcatta
acaattttct
gccaccaggg
agcagagaaa
ccaacctaaa
agcatgatct
ctaatattta
ctgaagtttt
ttttctgata
taagcaaatc
gtgactgctce
aaaatagcaa
ccctgtttag
agtaacttgg
tgaggtaata
tttcttaaaa
tagttttatt
tcattgttag

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
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gaccttggac
tgaaattttg
ccagtaaatt
tgcaaatgtg
gttgccaata
tgtttgttgg
gattattcct
ttgectgttac
actcccagaa
tagtaggtga
cctcaaaggg
cctatatgta
aattttcttg
tcttttaaaa
aatgagttga
gtttctgaga
aaacccaact
atttcgacct
agcgaggttt
ttagctcttg
<210> 20
211> 797
<212> PRT
213> 4
<400> 20
Met Ala Ala
1
Gln Gly Gln
Ala Ala Ser
35
Lys Gln
50
Lys Phe

Ile

Asp
65
Tyr Glu Glu

Gln Leu Leu

tttggagtca
gacaagttac
aagaagtaat
tataaagtat
ttatcagcat
gacatgccag
catttaaata
tgaaaaatga
atgaataaga
aaaataatgt
tctttgeggt
attttttgat
ccttcagtca
aagattaatt
taatttgggg
aattttgttce
gagggattat
tttttgettt
cagcgaggcet

tcetee 4936

Leu Ser

Ala
20

Ser

Leu

Ala

Met Ile

Gly Gly

Thr
85

Ser

Tyr

Glu
100

Gly
Phe
Ala
Lys
Glu
70

Ser

Leu

gtgcctaget
ttaaccactt
agcagccact
tcagggagtc
acaatctgag
tgttctccag
gtgtgttcat
taaggctgac
ggaacctatc
cttgaacccce
ttaaaatttg
agtttaaaag
aatgtgtaat
cctgettett
ggaaagtatt
atttgaaccg
ctgcagactt
tgttgttgcet
tttctgtgte

Gly Gly

Asn Gly

Pro
40
Thr

Asp

Leu
55
His Asn

Lys Leu

Gly Asn

atgcattcca
taaaccccag
tcgtagagtt
acctggtata
gattctgtca
ttgaaatcag
ataagtgatt
taaattgtga
tctagttcct
caaattaagt
tatgctgaga
gtgaaatgaa
gtggacatat
ccttectaat
ctacaaatca
tttatagctt
aatgtagtat
agatctgtag
tctaggttat

Gly Gly Gly
10

Asp Met Glu
25
Ala Ile Pro

Gln Glu His

Pro Ser
75

Ala Leu

90

Thr Asp

Pro

Asp

Gly
105

125

ggtctgccat
ctttaagaag
gttatgaggc
ctataataga
gccaatcatt
tagcaatcta
gcttggatcce
tagttgtcag
agtagaaggt
aagctttaaa
atgatgttca
ctacagatgg
tatttgacct
agttgcatta
accttattat
gattagaatc
tatgtaagtt
tatgtagcta
ttgagataac

Gly Gly Gly

Glu Ala
30
Val

Pro
Glu Glu
45
ITle Glu
60

Ile

Ala

Tyr Leu

Gln Gln

Val
110

Phe Ser

tttctggetg
taaattaacc
tcagatgcag
cactagaata
agcaatctgt
aaaatggata
ttatcagaag
ttactaacca
atggacaaaa
gagtacaata
ttgacatgtg
gagaggtctg
gtgaatttta
taataatgaa
tttaccattg
atagcatgta
gtcttecttte
gtcacctttce
ttttttaaaa

Ala
15
Gly

Glu

Ala

Trp Asn

Leu Leu

Glu Ala
80
Glu Gln
95

Ser Ser

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
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Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His
Gln
385

Pro

Lys

Ala
Leu
130

Ser

Asn

Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Tle
370
Gly

Pro

Ser

Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355
Asn
Phe

Ala

Pro

Thr
Ser
Pro
Gln
Leu
180
Val
Asp
Asn
Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340

Phe

Thr

Ser

Gly

Asp
Ser
Lys
Arg
165
Lys
Tyr
Tle
Val
Ala
245
Gln
Leu
Phe
Thr
Tle
325
Tle
Gly
Tle
Ser
Leu

405

Pro

Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390

Pro

Gln

Val
Ser
135
Pro
Val
Ala
Tle
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly

Gly

Arg

Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly

Ser

Glu

Ser Ser Ser

Phe

Lys

Pro

Met

185

Asp

Thr

Thr

Phe

Tyr

265

Asn

His

Cys

Ile

Phe

345

Arg

Asn

Ser

Leu

Arg

126

Gln
Pro
Ala
170
Met
Gly
Gly
His
Cys
250
Lys
Tyr
Pro
Gly
Leu
330
Arg
Ser
Ile
Thr
Ser

410
Lys

Asn
Tle
155
Arg
Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395

Asn

Ser

Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly

Val

Ser

Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu

Lys

Ser

Ser

Asp

Val

Val

Ile

190

Pro

His

Arg

Leu

Arg

270

Glu

Ser

Ser

Glu

350

Pro

Ile

Ser

Ala

Ser

Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys
Leu
Glu
Ala
Pro
335
Asp
Asn
Arg
Ala
Leu

415

Ser

Ser
Ser
Leu
160
Val
Glu
Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400

Gln

Glu
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Asp
Trp
Gly
465
Val
Phe
Leu
Gln
Thr
545
Gln
Lys
Asp
Phe
Arg
625
Phe
Asn
Leu
Lys
Leu

705
Glu

Arg
Glu
450
Ser
Lys
Lys
Leu
Trp
530
Lys
Gly
Ser
Phe
Glu
610
Met
Gly
Ile
Ser
Arg
690

Phe

Val

Asn
435
Tle
Phe
Met
Asn
Phe
515
Cys
Phe
Met
Asn
Gly
595
Gln
Gln
Tle
Asn
Pro
675
Leu

Pro

Ile

420

Pro
Gly
Leu
Glu
500
Met

Glu

Glu

Asn
580
Leu
Leu
Asp
Val
Asn
660
Asp

Met

Gln

Met
Asp
Thr
Asn
485
Val
Gly
Gly
Met
Tyr
565
Tle
Ala
Ser
Lys
Leu
645
Arg
Leu
Ala

Val

Glu
725

Lys
Gly
Val
470
Val
Gly
Tyr
Ser
Tle
550
Leu
Phe
Thr
Gly
Asn
630
Tyr
Asp
Ser
Glu
Gly

710
Lys

Thr
Gln
455
Tyr
Thr
Val
Ser
Ser
535
Lys
His
Leu
Val
Ser
615
Pro
Glu
Gln
Lys
Cys
695

Lys

Asp

Leu
440
Tle
Lys
Ala
Leu
Thr
520
Leu
Leu
Ala
His
Lys
600
Tle
Tyr
Leu
Tle
Val
680
Leu

Thr

Lys

425
Gly

Thr

Gly

Pro

Arg

505
Lys

Tle
Lys
Glu
585
Ser
Leu
Ser
Met
Tle
665
Arg
Lys

Leu

Gln

127

Arg
Val
Lys
Thr
490
Lys
Pro
His
Asp
Ser
570
Asp
Arg
Trp
Phe
Thr
650
Phe
Ser
Lys

Leu

Ile
730

Arg
Gly
Trp
475
Pro
Thr
Gln
His
Tle
55h
Tle
Leu
Trp
Met
Gln
635
Gly
Met
Asn
Lys
Ser

715
Leu

Asp
Gln
460
His
Gln
Arg
Leu
Leu
540
Ala
Tle
Thr
Ser
Ala
620
Ser
Gln
Val
Cys
Arg
700

Lys

Ala

Ser
445
Arg
Gly
Gln
His
Ala
525
His
Arg
His
Val
Gly
605
Pro
Asp
Leu
Gly
Pro
685
Asp

Arg

Ser

430

Ser
Tle
Asp
Leu
Val
510
Tle
Tle
Gln
Arg
Lys
590
Ser
Glu
Val
Pro
Arg
670
Lys
Glu

Gln

Ile

Asp
Gly
Val
Gln
495
Asn
Val
Ile
Thr
Asp
575
Ile
His
Val
Tyr
Tyr
655
Gly
Ala
Arg

Asn

Glu
735

Asp
Ser
Ala
480
Ala
Tle
Thr
Glu
Ala
560
Leu
Gly
Gln
Tle
Ala
640
Ser
Tyr
Met
Pro
Ser

720
Leu
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Leu Ala Arg Ser

Leu Asn Arg Ala
755
Ala Ser Pro Lys

770

Ala Leu Thr Ser

785

210> 21
211> 4154
<212> DNA
213> 4
<400> 21
ctcagctgcg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
ccecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc

gaatgaaaac

740

Leu Pro

Gly Phe

Thr Pro

Asn Lys

Lys Ile

Gln Thr
760
Ile Gln
775

Asn Arg

790

ccgggtetcea
cgggeegecee
cctcagcecte
taagatggcg
ggctectgtte
ccecegecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectcee
tccaattcca
agaccggtcc
tgacttgatt
cacaccccct
aggacctcag

gcttggtaga

caagacggtt
gggccegtecee
ccttecececet
gegetgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa

cgggattcaa

His Arg Ser
745
Glu Asp Phe

Ala Gly Gly

Val Glu Val
795

cccgaggtgg
tcceegetge
cccecgececag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg

128

Ala Ser Glu

750
Leu Tyr
765

Glu Ala

Ser

Tyr
780

Gly Ile

cccaggcegec
cceceegtecet
cagcggtcge
cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttea
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa

ggagattcct

Pro Ser

Ala Cys

Asp Leu

gtcccaccge
ccgecetecege
tcgggeecgg
ggtggegesg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc

gatggacaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
agagacaaaa
tgctggececeg
ctggcttcca
aggcagegegss
agaatctacg
ctgtttacag
tgaaaattat
aggaagaaac
atggaccaaa
tgtgagggtyg
getttttatt
gcctatgtte
aattaccaat
catacaggga
gtttgttgga
ttcctgtcecac
actctaaccc
atgagattgc
tgattgctct
tttcttactt
tgcagcaagt
tctectetet
ttttcatgga
tctgttecetg
tcataaaaaa

tttgcttgaa

acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa
ttcagaagtt
ctcattgcca
aacagaggat
atatggctga
tagggaatcg
gaatggagat
tgtgttatat
ctcagactag
atgggatggg
ggaaataaac
ctaagctgtg
catagctgat
ataaatggct
tgtgtgtgtyg
tcctetetgt
ctgatctgaa
ttttccttge
aattaattgt
ttggtttgga
tgaggacaat
taatggccct
tgctgccaga
gtctggagag
ctttgcaaaa
gacatttatt
tetttttttt

ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
atcagggaaa
aaaattcacc
tttagtctat
gcacattgtce
ggcgtgaaat
gagagttatg
ttgtgttaac
cataataaca
ggaaggtatg
tgtaattacc
aatgggtttt
taaaaccagc
aacctttacg
tgtgtatgct
ttccttagge
ggactatcac
tcagcaatta
ttgacatatg
ccaagaaaaa
tctgtaagag
ggtttacacc
ggtttgggtt
tgcccagtga
attacaaagg
ttcagtcaga
ttttctgatt

catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttccccaagt
aagataagca
gcagtgcatc
atgcttgtge
catcacccac
tcacttaaga
agtaagttgce
ctacttgtgt
aagctcagac
ggaataagtc
tgaaataaaa
ttaaaaaaag
tatataaaca
tcttatttat
ataaattttc
catgccacag
agtgacgtag
ctgtgtctte
tccectttgaa
cgaaatccca
agaggaaagg
aaacattatg
ttgttcagtt
aaagatggtt
agtaactatt
tgatgtctcce

ttcteccate

129

agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
aggaaagact
gattctcgece
agaaccctcc
ttctccaaaa
aagtggctgg
gatagagcag
ttagtcagtt
tttgacagta
taggcacaga
taggggtagg
tgtaagagtg
cattccttee
tatgecctttt
cttcatgtta
ccteettegt
ctcatagtct
ctcgttcatt
taaaacagga
ttctatttat
ccteeccacce
gaactccttce
gtgattcaca
ctgctcaagce
tttaattgtc
tttaaagctt
ttgtccctta

cccacttett

ggaaagtggc
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
ctcctaagca
tctattgagc
ttgaatcggg
acacccattc
ttctcatcge
aggaagtgtt
ggetttgttt
tatgtcacat
tgtacacaga
gaaaaattga
caataagtgt
caatgcattt
tattcatgtt
tgttagttta
ttaaaaacgc
cagcttggece
ggttgtacac
gtgtacaacc
tagttatgat
ttttcactta
atgttttaac
ttcacattce
actgaaaaag
cacagacctt
atttttcaat
atcctcaatg
gatacttctt

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900



CN 109475541 A

FF

.1l

%=

47/139 T

gagttctctt
ttgtacaatg

atagctgaaa

taaaaggcaa

attgactgca

<210> 22

<211> 781
<212> PRT

213> 4
<400> 22

Met Ala Ala

1
Gln

Ala

Ile

Asp

65

Tyr

Gln

Ser

Val

Arg

145

Pro

Arg

Cys

Trp

Val

Gly
Ala
Lys
50

Lys
Glu
Leu
Ala
Leu
130
Ser
Asn
Asp
Cys
Asp

210
Leu

Gln
Ser
35

Gln
Phe
Glu
Leu
Ser
115
Pro
Asn
Lys
Ser
Ala
195

Thr

Glu

tcctgetcag gtectttcat ttgtactttg

gaaaatattg ttcagtttgg atagaacgca

ttcagattga aatttatttg tgtaaagtta

aaaaagttct atgtacttga tgtgaatatg

tgga 4154

Leu
Ala
20

Ser
Met
Gly
Tyr
Glu
100
Thr
Ser
Pro
Gln
Leu
180
Val

Asp

Asn

Ser

Leu

Ala

Ile

Gly

Thr

85

Ser

Asp

Ser

Lys

Arg

165

Lys

Tyr

Ile

Val

Gly

Phe

Ala

Lys

Glu

70

Ser

Leu

Thr

Leu

Ser

150

Thr

Lys

Arg

Ser

Pro

Gly

Asn

Leu
55

His
Lys
Gly
Val
Ser
135
Pro
Val
Ala
Tle
Trp

215
Leu

Gly
Gly
Pro
40

Thr
Asn
Leu
Asn
Thr
120
Val
Gln
Val
Leu
Gln
200

Leu

Thr

Gly
Asp
25

Ala
Gln
Pro
Asp
Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr

Thr

130

Gly
10

Met
Tle
Glu
Pro
Ala
90

Thr
Ser
Gln
Pro
Ala
170
Met
Gly

Gly

His

Gly

Glu

Pro

His

Ser

75

Leu

Asp

Ser

Asn

Ile

155

Arg

Arg

Glu

Glu

Asn

gagttttttc tcatgtaaat 3960
tggagaatta aataaaaaag 4020
tttaaaaact ctgtactata 4080

cgaatactgce tataataaag 4140

Gly
Pro
Glu
Tle
60

Tle
Gln
Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu

220
Phe

Gly
Glu
Glu
45

Glu
Tyr
Gln
Ser
Ser

125
Thr

Gly
Leu
Lys
205

Leu

Val

Gly
Ala
30

Val
Ala
Leu
Arg
Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His

Arg

Ala
15

Gly
Trp
Leu
Glu
Glu
95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle

Val

Lys

Glu

Ala

Asn

Leu

Ala

80

Gln

Ser

Ser

Ser

Leu

160

Val

Glu

Gly

Glu

Thr
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225

Phe Phe Thr

Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly
465
Val
Phe

Leu

Gln

Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Tle
370
Gly
Pro
Ser
Arg
Glu
450
Ser
Lys
Lys

Leu

Trp
530

Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle
Phe
Met
Asn
Phe

515
Cys

Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340
Phe
Thr
Arg
Ser
Gly
420
Arg
Pro
Gly
Leu
Glu
500

Met

Glu

Ala
245
Gln
Leu
Phe
Thr
Tle
325
Tle
Gly
Tle
Ser
Leu
405
Pro
Met
Asp
Thr
Asn
485
Val

Gly

Gly

230
Phe

Thr
Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val
470
Val
Gly

Tyr

Ser

Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455
Tyr
Thr
Val

Ser

Ser
535

Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle
Lys
Ala
Leu
Thr

520
Leu

Phe
Tyr
265
Asn
His
Cys
Ile
Phe
345
Arg
Asn
Ser
Leu
Arg
425
Gly
Thr
Gly
Pro
Arg
505

Lys

Tyr

131

Cys
250
Lys
Tyr
Pro
Gly
Leu
330
Arg
Ser
Ile
Thr
Ser
410
Lys
Arg
Val
Lys
Thr
490
Lys

Pro

His

235
Arg

Phe
Asp
Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp
475
Pro
Thr

Gln

His

Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His
Gln
Arg

Leu

Leu
540

Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg
Gly
Gln
His
Ala

525
His

Leu
Arg
270
Asp
Glu
Ser
Ser
Glu
350
Pro
Tle
Ser
Ala
Ser
430
Ser
Tle
Asp
Leu
Val
510

Ile

Ile

Phe
255
Cys
Leu
Glu
Ala
Pro
335
Asp
Asn
Arg
Ala
Leu
415
Ser
Asp
Gly
Val
Gln
495
Asn

Val

Ile

240
Gln

Ser
Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala
480
Ala
Tle

Thr

Glu
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Thr
545
Gln
Lys
Asp
Phe
Arg
625
Phe
Asn
Leu
Lys
Leu
705
Glu
Leu

Leu

Ala

<210> 23

Lys

Gly

Ser

Phe

Glu

610

Met

Gly

Ile

Ser

Arg

690

Phe

Val

Ala

Asn

Ser
770

Phe
Met
Asn
Gly
595
Gln
Gln
Tle
Asn
Pro
675
Leu
Pro
Tle
Arg
Arg

755

Pro

211> 7914
<212> DNA

213> 4
<400> 23

ctcagctgcg

cgacgcecgec

ctcceeccege

ctctcggtta

Glu
Asp
Asn
580
Leu
Leu
Asp
Val
Asn
660
Asp
Met
Gln
Arg
Ser
740

Ala

Lys

ccgggtctca caagacggtt
cgggeegeee gggeegtecece

cctcageecte cctteccecect

taagatggcg gcgctgagtg

Met
Tyr
565
Tle
Ala
Ser
Lys
Leu
645
Arg
Leu
Ala
Val
Glu
725
Leu

Gly

Thr

Ile
550
Leu
Phe
Thr
Gly
Asn
630
Tyr
Asp
Ser
Glu
Gly
710
Lys
Pro

Phe

Pro

Lys

His

Leu

Val

Ser

615

Pro

Glu

Gln

Lys

Cys

695

Lys

Asp

Lys

Gln

Ile
775

Leu

Ala

His

Lys

600
Ile

Leu

Ile

Val

680

Leu

Thr

Lys

Ile

Thr
760
Gln

Ile Asp Ile

Lys
Glu
585
Ser
Leu
Ser
Met
Tle
665
Arg
Lys
Leu
Gln
His
745

Glu

Ala

Ser
570
Asp
Arg
Trp
Phe
Thr
650
Phe
Ser
Lys
Leu
Ile
730
Arg

Asp

Gly

555
Ile

Leu

Trp

Met

Gln

635

Gly

Met

Asn

Lys

Ser

715

Leu

Ser

Phe

Gly

cccgaggtgg
tcceegetge

cceegeecag

gcggcggcrey

132

Ala

Ile

Thr

Ser

Ala

620

Ser

Gln

Val

Cys

Arg

700

Lys

Ala

Ala

Ser

Tyr
780

Arg
His
Val
Gly
605
Pro
Asp
Leu
Gly
Pro
685
Asp
Arg
Ser
Ser
Leu

765
Gly

Gln
Arg
Lys
590
Ser
Glu
Val
Pro
Arg
670
Lys
Glu
Gln
Ile
Glu

750
Tyr

Thr
Asp
575
Ile
His
Val
Tyr
Tyr
655
Gly
Ala
Arg
Asn
Glu
735

Pro

Ala

Ala
560
Leu
Gly
Gln
Tle
Ala
640
Ser
Tyr
Met
Pro
Ser
720
Leu

Ser

Cys

cccaggegee gteccaccge 60

cceeegteet cegecteege 120

cagecggtege tegggeecegg 180
cggecggegge ggtggegegg 240
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agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
ccceettetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
tggccecgete
gcttccaaac

cagggggata
cttatttctt

ggctetgtte
ccecegecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectee
tccaattcca
agaccggtcce
tgacttgatt
cacaccccct
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa
attgccaaaa
agaggatttt
tggagaattt
aagtcttgtg

aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcectetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
attcaccgca
agtctatatg
gcagccttca

ttcgtacaat

tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgattttte
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttcceccaaat
gtgcatcaga
cttgtgectte
agtagccaca
ttgttaacat

133

ggeceggcesgcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgectteca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
tctcgeectet
accctccttg
tccaaaaaca
ccatcatgac

Caaaacacag

gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggce
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcece
attgagctgce
aatcgggctg
cccattcagg
agcatctact
ttctgttect

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
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caactctttt
tccecatccaa
tcttettcaa
gagttctgac
atttgctctg
ctgatcatct
tgtgttgtegg
atgcagcatg
aagctacttt
gggaatgctg
gcgetggceac
gttttttttt
taagctcttce
cctgtatcta
atgtaattta
taaaaaaaga
attatatatc
acccttttet
ttaaattaat
tccaacttac
aacctcaaat
tgatcttcaa
aattttaggt
ctgtggagta
ccctcagecet
atgtgttcct
aatataaatc
aggcagaacc
attgccccegg
ggagggccta
gaaaagcaat
agtaaaaatg
tcttttaaaa
aacatgctta
cctecectcecag
ggcattttca
gctgtctgat
aggctcaggg
ccttttttet

taaagttaaa
caaaagaggg
cacaaatatc
cttttgatgg
ggaagtctgc
gatggggcag
aaccctttte
cccttectgt
atttaaaagg
catcttttte
gcatcgecectt
tctecaccat
caatcagtca
attaaaagcc
aatgtaaggt
aaataatttt
ctggaaaatt
ctacataaat
ggtacttget
tcctacacta
aaaaatggtg
aaggttggtt
gtattgggac
attaagaact
ttactaaagt
ggccagtacc
aaatcaaatg
tataaaataa
tgtctttcag
ctgaaaattc
gagttcttaa
gattcatgct
gcagtctatt
tgttaccttt
ctgggcagga
aaattcaagg
ttgaaaaagg
tattcagaga
tettttetee

atttttcagt
aagaatgttt
acaagtctgc
tcaggcatga
cagtcaactt
ttgcaatcac
cctagccacc
gtggtgcatg
agggtgagag
ctgggcectget
cttttcccat
gtagcaagtt
ccaagtactt
tacaaaactg
acaagtttta
cagattgaat
gtatttttgt
atatggggag
ggatccatac
catcctacat
gtgtcctcat
aatttggcag
tgagggagga
ttgttcttta
gtggcgtaaa
tceettatcea
tgcccageca
atcagggaat
cctactgcca
catgcaagtg
gtctttgtga
gatttgaaga
tttcttttta
tccgaggttg
gctgectcagg
tgataacgct
gaaatagatt
tttgtatagt

atcaaattct

gcataagctg
taggaaccag
ccactcccag
tggaaagaaa
tgceetteta
caagccttgt
accagttcat
ttcagtcctt
gtgaggaggt
ggggctetgg
tgggtccage
ctcaggaaaa
atgtggttac
cttgataaca
atttctgagt
tggagtaaaa
tacataagca
tcttagccta
taacatcttt
cttcttecta
tcattctecet
ctgagttcct
tgtgtaaaga
taactggaga
tcacagtagt
tgaatgtaga
agctatgtag
tagaaattat
ttatttttge
gaaaataatc
gtagagcaag
gcatctgtgt
aatttgtccce
ggaagagcca
aggagctagt
ttcttettee
tgatctcaaa
gccctcaaaa
tttttcteta

134

gtgtggaaca
aattctctge
gaagaaagag
ctgctgctac
accaccagat
tetettteet
ttctgaggga
gacaaatttt
cactttgggt
ccttggettg
aatgaagacg
tacaattgat
tttgtccagg
gttttgaatg
ttcttetatt
taatattact
gcttttaaag
atgacaaata
actaatacct
gtcttttate
ccttectttt
ccccaggeag
ttaacatcag
atataaccta
agcaaagaaa
ctcteteate
taagggactt
ttaaagtttt
tacaatacct
ctcaagttat
atcctacaaa
gcataatata
catagatgct
ggagctctca
tatagaggaa
tttetgtttt
tgaatctgtg
aataacaaaa

gtttacaaat

gaaggaaatt
tgccagtgtt
gagagaccct
agcttgggag
caatatgtgg
gttctgggat
tggaacaaaa
taccaaaatg
gtggcggaaa
ccagccggaa
agtgtttggg
atcttcctcce
gcacaaaatg
tgagacattt
atatttttat
tcccactaga
aaagatcatt
tttataattt
cattgtttct
tagaatatgc
ttcccaagcece
agaatagacc
taaagaaccg
accctaacat
gtgactctgg
aagatttagg
gaacaatatt
caaattgtaa
acatttcaga
taatgagttt
attcagaaat
atgctgcatc
tttgaacatg
ggcagggccce
gcttagegtt
agaatagatt
cccagaagcc
ttttagettt

gacatggaaa

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
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aggaatttcc
gttgagctcce
gtttgtgtgg
ttcctgtaag
aaaaatctca
tcatcattaa
caatttataa
ccttaaaaga
ttgtgattga
ttaggataga
ttcaagactt
tgcagtcaca
gctgcacacce
tgcacacctc
aactacctcc
agctctagaa
tccttttgte
gtaactgaat
taatcttaaa
aattttaatt
cacagcttca
atgatgaacc
tatcagcact
aacaaaccat
gtcatacatt
gatcttactg
ttgtgaagag
tttagactgc
agagaaaaca
agtatagtca
tttctagaga
agaaatgtgt
gcagcaatca
attttcttgt
gtaaacttgc
tcaaaaatgc
actagctaac
atcggtcccet
gtgtgttact

cctgagtttt
taagaaaata
ataatatgtg
gcagcttcag
gagcaaccat
attagtctag
aaggtatttg
ggaattctgt
gatctggtag
tgttacattt
cagcaatgtc
gctctttate
cctecctecaga
atttagcttt
tcagaatgag
tatgaagatg
ctaaagggca
gttgttgaaa
tcggttacat
ttcggtaggce
tcacatgcac
atttttcagg
ttcaaactag
agccagacat
gaaatggtgt
tgccttecatg
agcagccacce
aaagataaat
caggtaaatt
gatatattta
aactttttct
gacggtcatt
catgtattaa
tcccagatta
agctcagcaa
tctgagggcce
gacctggegg
cgccacccte

aacagccatg

gtatgccttt
caaggaggaa
actgcttcce
tgcettetgt
aagattattt
catctaaact
tgaatagaaa
ctagctgtca
gacgtgcetgg
atgtcagtgt
aacctgaaac
acacaatgtt
tctcacctge
agtttgaaac
gtaatgaata
atctaagatt
ttatacattt
gtggtgccag
gaaattaaat
ttttagcaag
agattttcct
attctcttet
tgattccaac
gggaagttta
aggtaaggceg
atgcaataaa
ctggtctaac
gcactaaaga
ttcagtgaac
tcacatagag
actcccatag
ttaaattgct
ctagtgagaa
ctgctgccaa
ctgttttgca
aggtggggcce
gcggatgtga
aagaaaggct

ggttgttgag

ttttttttgg
ctctttgttg
tgacgagctt
agtgtatata
taaaatatgt
tttaccactg
atacaatgtg
aattctggtt
ggcacgctag
tggcaaagag
tttgtaaata
gtctttececet
cccteetgta
acattgcagg
gttatttatt
ttaactttta
aagcagtaat
aatctgtttt
agttaatggt
acagtaagta
gttgagagac
ttgtccaaac
tattaggcta
ctatgagtat
ttagaaaaat
aaaaaaaaaa
tcagctgtgt
gtttatagcce
aaaattattt
caaataggtt
gttcttcaaa
gtagtttggg
aggagaaatt
cctagacact
aagttagtgg
tccaggggcet
accggacaca
tcagcgggtt

cacccgagga

135

cttagactat
tgcagagcac
gtgaggctgt
aggaaagatt
agtatgactg
aaataatatt
atcatttgta
ccttaacatc
cagataaaat
cattgtgtag
tttcctagat
catcaggcaa
cattcacctc
gttcaggtga
ttaaaatatg
tgtatacttg
actgaaaaat
aggggtacgt
aacacttgac
catcttcata
tgcccagtta
tggcattgtg
ttaaaaagca
aaacagcaaa
accttgacaa
atttagcata
taatattttt
aaaatcacat
ttttaaagta
gaaatcacaa
gcatggaact
gctgaagtac
aagatatagg
gagtttccag
gactgtcctg
cctctctgag
ctccatggtg
ctctagacgt
gtgcaatagc

agataggcgt
tttatgagta
acttatgtct
acgccttetg
atggactttt
gaccaaaaag
cttatgtgca
cagtccttga
cccgtatact
taataaagaa
tgttatttga
ttttagaact
tccagececttg
cctcttcaaa
aaaagtcagg
ttgagcactc
gtagctcaga
atcagaatct
taacagatat
atgagttagc
agagggtaga
agtgctagaa
aaacaaacca
tagcttacag
tttgccaaat
aatcagtgat
tagcgtgcaa
ttaaaaaatg
cataatccct
ttcagtgaca
tttatataac
tgtgtgetgg
acagaatttg
aggctgaaac
cttatgctgt
gggacatcag
tgettettgt
ctccactaag

atctctgcat

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
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gattgtatat
ctctggtaaa
tttgttttgt
tttcagtcct
tagaagagga
gtttaggggt
acaagttcgg
ctaagtgtca
agttttgact
tatatctggg
ctcattgaaa
210> 24
211> 766
212> PRT
213> 4
<400> 24
Met Ala Ala
1
Gln

Gly Gln

Ala Ala Ser

35

Ile Lys Gln

50
Lys

Asp Phe

65
Tyr

Glu Glu

Gln Leu Leu

Ala Ser
115

Pro

Ser

Val Leu

130

Arg Ser Asn

145

Pro Asn Lys

Arg Asp Ser

tggcccgaag
ctgaaaatac
tgtttttaga
aaattttgcce
tagaaacata
ggttagtctce
ctgttgtttt
atgtagtttt
aattgcaatg
ttttttttgt

acaactaaaa

Leu Ser

Ala
20

Ser

Leu

Ala

Met Ile

Gly Gly

Thr
85

Ser

Tyr

Glu
100
Thr Asp

Ser Ser

Pro Lys

Gly

Phe

Ala

Lys

Glu

70

Ser

Leu

Thr

Leu

Ser

agaatgaagt
tggtaagatt
taatgttttc
agtcatggta
agttctaaaa
tacctcaaaa
tgtaatacat
attaattact
attaatatag
gatgecttttt
tacgtttatt

Gly Gly

Asn Gly

Pro
40
Thr

Asp

Leu
55
His Asn

Lys Leu

Gly Asn

Val Thr
120
Ser Val
135

Pro Gln

150

Gln Arg

165

Leu Lys

Thr

Lys

Val Val

Ala Leu

ggccagtgta
tttgttttat
acttccattt
attagcagtt
gcttaaggta
aaagtgagtg
ttttttttta
aagtcagttt
ccagttgtgce
ttcttaagac
cgtgttaata

Gly Gly
10

Met

Gly
Asp Glu
25
Ala

Ile Pro

Gln Glu His
Ser
75

Leu

Pro Pro

Ala
90
Thr

Asp

Gly
105

Ser

Asp

Ser Ser

Phe Gln Asn
Tle
155

Arg

Lys Pro
Ala
170
Met

Pro
Met Arg

136

ctcatgttcce
cagtacacta
ggaaagacat
tctatcaggt
accgtggttt
aatcttttat
accttttgac
cattaaaatg
atgaggacac
ttctgtagat

tggaaaaaaa

Gly Gly Gly

Glu Ala
30
Val

Pro
Glu Glu
45
ITle Glu
60

Ile

Ala

Tyr Leu

Gln GIn Arg
Val
110

Ser

Phe Ser
Ser
125
Thr

Ser

Pro Asp

140

Val Arg Val

Cys Gly Val

Gly Leu Ile

atgttgctag
gagagtaagc
ttaaattgag
atttttaagg
attttaaaat
ttcagcattc
cccectttac
tttatttagc
agccagtgag
ttatgaagta
aaaa 7914

Ala
15
Gly

Glu

Ala

Trp Asn

Leu Leu

Glu Ala
80
Glu Gln
95
Ser Ser

Leu Ser

Val Ser

Phe Leu
160
Thr Val
175

Pro Glu

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
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Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly

465
Val

Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Tle
370
Gly
Pro
Ser
Arg
Glu
450

Ser

Lys

Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle

Phe

Met

180
Val

Asp
Asn
Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340
Phe
Thr
Arg
Ser
Gly
420
Arg
Pro

Gly

Leu

Tyr
Tle
Val
Ala
245
Gln
Leu
Phe
Thr
Tle
325
Tle
Gly
Tle
Ser
Leu
405
Pro
Met
Asp

Thr

Asn
485

Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val

470
Val

Tle
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455

Tyr

Thr

Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle

Lys

Ala

185
Asp

Thr
Thr
Phe
Tyr
265
Asn
His
Cys
Tle
Phe
345
Arg
Asn
Ser
Leu
Arg
425
Gly
Thr

Gly

Pro

137

Gly
Gly
His
Cys
250
Lys
Tyr
Pro
Gly
Leu
330
Arg
Ser
Tle
Thr
Ser
410
Lys
Arg
Val

Lys

Thr
490

Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp

475

Pro

Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His

Gln

Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg

Gly

Gln

190

Pro
His
Arg
Leu
Arg
270
Asp
Glu
Ser
Ser
Glu
350
Pro
Tle
Ser
Ala
Ser
430
Ser
Tle

Asp

Leu

Tle
Val
Lys
Phe
255
Cys
Leu
Glu
Ala
Pro
335
Asp
Asn
Arg
Ala
Leu
415
Ser
Asp
Gly

Val

Gln
495

Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala

480
Ala
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Phe Lys Asn

Leu Leu Phe
515
Gln Trp Cys
530
Thr Lys Phe
545
Gln Gly Met

Lys Ser Asn

Asp Phe Gly
595
Phe Glu Gln
610
Arg Met Gln
625
Phe Gly Ile

Asn Ile Asn

Leu Ser Pro
675
Lys Arg Leu
690
Leu Phe Pro
705
Pro Lys Ile

Phe Gln Thr

Pro Ile Gln
755
<210> 25
<211> 4670
<212> DNA
213> 4
<400> 25

Glu
500
Met

Glu

Glu

Asn
580
Leu
Leu
Asp
Val
Asn
660
Asp
Met
Gln
His
Glu

740
Ala

Val
Gly
Gly
Met
Tyr
565
Tle
Ala
Ser
Lys
Leu
645
Arg
Leu
Ala
Tle
Arg
725

Asp

Gly

Gly
Tyr
Ser
Tle
550
Leu
Phe
Thr
Gly
Asn
630
Tyr
Asp
Ser
Glu
Leu
710
Ser

Phe

Gly

Val
Ser
Ser
535
Lys
His
Leu
Val
Ser
615
Pro
Glu
Gln
Lys
Cys
695
Ala
Ala

Ser

Tyr

Leu
Thr
520
Leu
Leu
Ala
His
Lys

600
Ile

Leu

Ile

Val

680

Leu

Ser

Ser

Leu

Gly
760

Arg
505
Lys
Tyr
Tle
Lys
Glu
585
Ser
Leu
Ser
Met
Tle
665
Arg
Lys
Tle
Glu
Tyr

745
Glu

138

Lys
Pro
His
Asp
Ser
570
Asp
Arg
Trp
Phe
Thr
650
Phe
Ser
Lys
Glu
Pro
730

Ala

Phe

Thr
Gln
His
Tle
555
Tle
Leu
Trp
Met
Gln
635
Gly
Met
Asn
Lys
Leu
715
Ser

Cys

Ala

Arg
Leu
Leu
540
Ala
Tle
Thr
Ser
Ala
620
Ser
Gln
Val
Cys
Arg
700
Leu
Leu

Ala

Ala

His
Ala
525
His
Arg
His
Val
Gly
605
Pro
Asp
Leu
Gly
Pro
685
Asp
Ala
Asn

Ser

Phe
765

Val
510
Tle
Tle
Gln
Arg
Lys
590
Ser
Glu
Val
Pro
Arg
670
Lys
Glu
Arg
Arg
Pro

750
Lys

Asn
Val
Ile
Thr
Asp
575
Ile
His
Val
Tyr
Tyr
655
Gly
Ala
Arg
Ser
Ala

735
Lys

Tle
Thr
Glu
Ala
560
Leu
Gly
Gln
Tle
Ala
640
Ser
Tyr
Met
Pro
Leu
720

Gly

Thr
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ggtgtgtcat
aaggtgtgga
gacaaatttg
accagcaagc
ggaactgatt
tctagececttt
cggagcaacc
aggacagtgg
atgatgagag
aaaccaattg
gtgttggaga
gcattttgtg
tataaatttc
ctagatttgce
tccttagcecag
attgggcccce
ttccgaccag
gctccaaatg
caagggtttc
ttacctggcet
agaaagtcct
tcaagtgacg
gggtcatttg
aatgtgacag
aggaaaacgc
gctattgtta
accaaattcg
tacttacacg
gaagacctca
gggtcccate
agaatgcaag
ctgtatgaat
atttttatgg
ccaaaagcca
ctcttteccee
gaaaaagata
caccgcagtg
ctatatgctt
gctcttacat

agtgcagcag
atatcaaaca
gtggggagca
tagatgccct
tttctgttte
cagtgctgcece
ccaagtcacc
tacctgcacg
gtctaatccce
gctgggacac
atgttccact
acttctgtag
accagcgttg
tgtttgtcte
agactaccct
caattctcac
cagatgaaga
tgcatataaa
gtagtgatgg
cactctctaa
cttcatccte
attgggagat
ggacagtcta
cacccacacc
gacatgtgaa
cccagtggtg
agatgatcaa
ccaagtcaat
cagtaaaaat
agtttgaaca
ataaaaaccc
tgatgaccgg
tgggacgagg
tgaagagatt
aagtaggaaa
agcagattct
catcagaacc
gtgcttctee

caaataaaaa

attgaatgca
aatgattaag
taatccacca
ccaacaaaga
tagctctgceca
ttcatctctt
acaaaaacct
gtgtggagtce
agagtgctgt
tgatatttcc
tacaacacac
aaagctgett
tagtacagag
caagttcttt
tccatgtgge
cagtccatct
tcatcgaaat
cacaatagaa
aggatcaacc
tgtgaaagca
agaagacagg
tcctgatgga
caagggaaag
tcagcagtta
tatcctecte
tgagggctcce
acttatagat
catccacaga
aggtgatttt
gttgtctgga
atatagcttt
acagttacct
atatctgtct
aatggcagag
gactctccta
cgcctetatt
ctccttgaat
aaaaacaccce

tagagtagaa

gaagatatga
ttgacacagg
tcaatatatc
gaacaacagt
tcaacggaca
tcagttttte
atcgttagag
acagtccggg
gctgtttaca
tggcttactg
aactttgtac
ttccagggat
gttccactga
gaacaccacc
tcatcecectt
ccttcaaaat
cagtttggac
cccgtcaata
acaggtttat
ttgcagaaat
aatcgaatga
cagatcacag
tggcatggtg
caggccttca
ttcatgggtt
agtttatatc
attgcacggc
gacctcaaga
ggtctagcca
tccattttgt
cagtcagatg
tattcaaata
ccagatctca
tgcctaaaaa
agcaagagac
gagctgetgg
cgggetgget
attcaggcag
gttgggattt

139

aaattcagat
agcatataga
tggaggccta
tattggaatc
ccgttacatce
aaaatcccac
tcttcctgee
acagcctgaa
gaattcagga
gagaggagtt
ggaaaacttt
tccgetgtea
tgtgtgttaa
caataccaca
ctgcaccccce
ccattccaat
aacgagaccg
ttgatgactt
ccgccacacce
ctccaggacc
aaacgcttgg
tgggacaaag
atgtggcagt
aaaatgaagt
attcaacaaa
atcatctcca
agactgcaca
gtaataatat
cagtgaaatc
ggatggcacc
tatatgcatt
tcaacaacag
gtaaggtacg
agaaaagaga
aaaattcaga
ccecgetecatt
tccaaacaga

ggggatatga
agagatttcc

gtcttectgtt
ggccctattg
tgaagaatac
cctggggaat
ttcttectet
agatgtgtca
caataaacag
gaaggcactg
tggggagaag
gcatgtagaa
tttcacctta
aacatgtggt
ttatgaccaa
ggaggagsgcce
ctccgattcet
tccacagcect
gtcctcatca
gattagagac
ccctgectcea
tcagcgagaa
tagacgggat
aattggatca
gaaaatgttg
aggagtactc
gccacaactg
catcattgag
gggcatggat
ttttcttcat
tcgatggagt
agaagtaatc
tgggattgtt
ggaccagata
gagtaactgt
tgaaagacca
agttatcagg
gccaaaaatt
ggattttagt
agcagatttg

tgacatgcaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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gaaggaataa
tctatttttt
actatgagtt
atgggatctt
attgctgtga
aggtgaagtc
atcccctece
ccattagaag
ttgtggggtt
attgtaaaaa
tacagttgag
gccatttttt
ggattttaga
gatgtattag
agggtgttta
aaatgttttg
ccccagtttt
gacttataat
atcactgtct
tttgaaaatt
agctatgcat
actttaaacc
cacttcgtag
agtcacctgg
tgaggattct
ccagttgaaa
tcatataagt
tgactaaatt
tatctctagt
cccccaaatt
tttgtatgct
aaaggtgaaa
taatgtggac
tettecttee
tattctacaa
accgtttata
acttaatgta
tgctagatct
tgtctctagg

gcaagaaaaa
cttaaatttt
cttttttttt
agcttgagaa
acagtgtggt
ttaaacactg
cgcaccctcece
cagtagattc
gtgtcgtttt
tgagtaataa
cttagagttt
ataaagattt
ttctgetgga
aatacttctg
tacatttcta
ctctccaagg
tttaacttta
accttggtca
gcagttctga
gttcaggggt
tccaggtcetg
ccagctttaa
agttgttatg
tatactataa
gtcagccaat
tcagtagcaa
gattgcttgg
gtgatagttg
tcctagtaga
aagtaagctt
gagaatgatg
tgaactacag
atattatttg
taatagttgc
atcaacctta
gcttgattag
gtattatgta
gtagtatgta
ttatttgaga

aaggtttgtt
ttgtgatttc
ttttttttte
agcaacaatt
gatagccacc
gaccagcaga
acccccaacce
tggtagcatg
aaggctaata
acatctgaag
atcattttct
ctgttaagca
tatggtgact
aaaaaaaata
gagtccctgt
ttttagtaac
aatatgaggt
gttgtttett
ttagtagttt
atgttcattg
ccattttctg
gaagtaaatt
aggctcagat
tagacactag
cattagcaat
tctaaaaatg
atccttatca
tcagttacta
aggtatggac
taaagagtac
ttcattgaca
atgggagagg
acctgtgaat
attataataa
ttattttacc
aatcatagca
agttgtctte
gctagtcacce
taactttttt

ttcceccaaat
agagacatgt
attattttga
ttcttgatgt
agggaccaaa
gaaattccta
taaagtctga
atctttagtt
tttaagtttg
ttttttttaa
gatattctct
aatcctgttt
gctcataaga
gcaaccttaa
ttaggtaata
ttggettttt
aataaatctt
aaaaggaatc
tattcagaat
ttaggacctt
gctgtgaaat
aaccccagta
gcagtgcaaa
aatagttgcce
ctgttgtttg
gatagattat
gaagttgctg
accaactccce
aaaatagtag
aatacctcaa
tgtgcctata
tctgaatttt
tttatctttt
tgaaaatgag
attggtttcet
tgtaaaaccc
tttcatttcg
tttcagcgag

aaaattagct

140

catatctatt
agagttttat
tttttttgge
cattttgggt
ctcacacccg
ctctatgagt
tgatgaaatc
tgttagtaag
tcaaatagaa
gttattttta
tacttagtag
tcacatgggce
ctgttgaaaa
aaccataagc
gcctectatg
ttctaatcag
ttacccttcee
cttaaatgga
ggaaaaacag
ggactttgga
tttggacaag
aattaagaag
tgtgtataaa
aatattatca
ttgggacatg
tcctecattta
ttactgaaaa
agaaatgaat
gtgaaaaata
agggtctttg
tgtaattttt
cttgccttea
aaaaaagatt
ttgataattt
gagaaatttt
aactgaggga
accttttttg
gtttcagcga
cttgtcctee

gtcttttact
tgatacctaa
caagaggcat
gagggcacat
ctgcattgaa
tetttttgte
aacaactatt
attttgtget
tgctgttcag
acatggtata
atgaattcta
ttcctttaag
ttacttttaa
aaaagtagta
attgtacttt
tgccaaactc
ttgatctttt
aagagacaat
attattcatt
gtcagtgccet
ttacttaacc
taatagcagc
gtattcaggg
gcatacaatc
ccagtgttct
aatagtgtgt
atgataaggc
aagaggaacc
atgtcttgaa
cggtttaaaa
tgatagttta
gtcaaatgtg
aattcctget
ggggggaaag
gttcatttga
ttatctgcag
cttttgttgt
ggecttttetg
4670

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
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<210> 26
211> 761
<212> PRT
213> 4
<400> 26
Met Lys Ile
1

Ile Lys Leu

Gly Glu His
35
Thr Ser Lys
50
Ser Leu Gly
65
Asp Thr Val

Ser Leu Ser

Lys Ser Pro
115
Arg Thr Val
130
Lys Lys Ala
145
Tyr Arg Ile

Ile Ser Trp

Val Pro Leu
195
Ala Phe Cys
210
Gln Thr Cys
225
Leu Met Cys

Phe Phe Glu

Gln
Thr
20

Asn
Leu
Asn
Thr
Val
100
Gln
Val
Leu
Gln
Leu
180
Thr
Asp
Gly

Val

His
260

Met

Gln

Pro

Asp

Gly

Ser

85

Phe

Lys

Pro

Met

Asp

165

Thr

Thr

Phe

Tyr

Asn

245
His

Ser
Glu
Pro
Ala
Thr
70

Ser
Gln
Pro
Ala
Met
150
Gly
Gly
His
Cys
Lys
230

Tyr

Pro

Ser
His
Ser
Leu
55

Asp
Ser
Asn
Tle
Arg
135
Arg
Glu
Glu
Asn
Arg
215
Phe

Asp

Ile

Val
Tle
Tle
40

Gln
Phe
Ser
Pro
Val
120
Cys
Gly
Lys
Glu
Phe
200
Lys
His
Gln

Pro

Lys
Glu
25

Tyr
Gln
Ser
Ser
Thr
105
Arg
Gly
Leu
Lys
Leu
185
Val
Leu
Gln

Leu

Gln
265

141

Val
10

Ala
Leu
Arg
Val
Ser
90

Asp
Val
Val
Ile
Pro
170
His
Arg
Leu
Arg
Asp

250
Glu

Trp
Leu
Glu
Glu
Ser
75

Leu
Val
Phe
Thr
Pro
155
Tle
Val
Lys
Phe
Cys
235

Leu

Glu

Asn
Leu
Ala
Gln
60

Ser
Ser
Ser
Leu
Val
140
Glu
Gly
Glu
Thr
Gln
220
Ser

Leu

Ala

Ile
Asp
Tyr
45

Gln
Ser
Val
Arg
Pro
125
Arg
Cys
Trp
Val
Phe
205
Gly
Thr

Phe

Ser

Lys
Lys
30

Glu
Leu
Ala
Leu
Ser
110
Asn
Asp
Cys
Asp
Leu
190
Phe
Phe
Glu

Val

Leu
270

Gln
15

Phe
Glu
Leu
Ser
Pro
95

Asn
Lys
Ser
Ala
Thr
175
Glu
Thr
Arg
Val
Ser

255
Ala

Met
Gly
Tyr
Glu
Thr
80

Ser
Pro
Gln
Leu
Val
160
Asp
Asn
Leu
Cys
Pro
240

Lys

Glu
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Thr Thr Leu Pro

Tle
Tle
305
Gly
Tle
Ser
Leu
Pro
385
Met
Asp
Thr
Asn
Val
465
Gly
Gly
Met
Tyr
Tle
545

Ala

Ser

Gly
290
Pro
Gln
Glu
Asp
Pro
370
Gln
Lys
Gly
Val
Val
450
Gly
Tyr
Ser
Tle
Leu
530
Phe

Thr

Gly

275

Pro
Gln
Arg
Pro
Gly
355
Gly
Arg
Thr
Gln
Tyr
435
Thr
Val
Ser
Ser
Lys
515
His
Leu

Val

Ser

Pro
Pro
Asp
Val
340
Gly
Ser
Glu
Leu
Tle
420
Lys
Ala
Leu
Thr
Leu
500
Leu
Ala
His
Lys

Ile

Cys
Tle
Phe
Arg
325
Asn

Ser

Leu

Gly

405

Thr

Gly

Pro

Arg

Lys

485

Ile

Lys

Glu

Ser

565
Leu

Gly
Leu
Arg
310
Ser
Ile
Thr
Ser
Lys
390
Arg
Val
Lys
Thr
Lys
470
Pro
His
Asp
Ser
Asp
550

Arg

Trp

Ser
Thr
295
Pro
Ser
Asp
Thr
Asn
375
Ser
Arg
Gly
Trp
Pro
455
Thr
Gln
His
Tle
Tle
535
Leu

Trp

Met

Ser
280
Ser
Ala
Ser
Asp
Gly
360
Val
Ser
Asp
Gln
His
440
Gln
Arg
Leu
Leu
Ala
520
Tle
Thr

Ser

Ala

Pro Ser Ala

Pro

Asp

Ala

Leu

345

Leu

Lys

Ser

Ser

Arg

425

Gly

Gln

His

Ala

His

505

Arg

His

Val

Gly

Pro

142

Ser
Glu
Pro
330
Tle
Ser
Ala
Ser
Ser
410
Tle
Asp
Leu
Val
Tle
490
Tle
Gln
Arg
Lys
Ser

570
Glu

Pro
Asp
315
Asn
Arg
Ala
Leu
Ser
395
Asp
Gly
Val
Gln
Asn
475
Val
Tle
Thr
Asp
Tle
555
His

Val

Pro
Ser
300
His
Val
Asp
Thr
Gln
380
Glu
Asp
Ser
Ala
Ala
460
Tle
Thr
Glu
Ala
Leu
540
Gly

Gln

Ile

Pro
285
Lys
Arg
His
Gln
Pro

365
Lys

Trp
Gly
Val
445
Phe
Leu
Gln
Thr
Gln
525
Lys
Asp

Phe

Arg

Ser

Ser

Asn

Ile

Gly

350

Pro

Ser

Arg

Glu

Ser

430

Lys

Lys

Leu

Trp

Lys

510

Gly

Ser

Phe

Glu

Met

Asp
Tle
Gln
Asn
335
Phe
Ala
Pro
Asn
Tle
415
Phe
Met
Asn
Phe
Cys
495
Phe
Met
Asn
Gly
Gln

575
Gln

Ser
Pro
Phe
320
Thr
Arg
Ser
Gly
Arg
400
Pro
Gly
Leu
Glu
Met
480
Glu
Glu
Asp
Asn
Leu
560

Leu

Asp
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Pro
595
Glu

Lys Asn

Tyr
610
Asp

Leu
Arg Gln
625
Leu

Ser Lys

Ala Glu Cys

Val Gly Lys

675

Glu Lys Asp
690

Leu Pro Lys

705

Gly

Phe Gln

Thr Pro Ile
Asn
755
210> 27
<211> 4816
<212> DNA
213> 4
<400> 27

ctcagctgcg

Asn Lys

cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa

580
Tyr Ser

Leu Met

Ile Ile

Phe

Thr

Phe

Gln Ser
600
Gly Gln
615

Met Val

630

Val Arg

645
Leu Lys
660
Thr Leu

Lys Gln

Ile His

Ser

Lys

Leu

Ile

Arg

Asn Cys

Lys Arg
Lys
680
Ala

Ser

Leu
695

Ser Ala

710

Thr Glu
725
Gln Ala
740

Arg Val

ccgggtetcea
cgggeegecee
cctcagcecte
taagatggcg
ggctetgtte
ccecegecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct

tcccacagat

Asp

Gly

Glu

Phe Ser

Gly Tyr

Val Gly
760

caagacggtt
gggccegtecee
ccttececect
gegetgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga

585
Asp Val Tyr

Leu Pro Tyr

Gly Gly
635
Ala

Arg

Lys
650
Glu

Pro

Asp Arg

665
Arg

Gln Asn

Ser ITle Glu

Glu Pro
715
Ala

Ser

Tyr
730
Ala

Leu

Glu
745
Tle

Asp

cccgaggtgg
tcceegetge
cccecgececag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt

gcaaccccaa

143

590

Ala Phe Gly

605
Ser Asn Ile
620
Tyr

Leu Ser

Met Lys Arg
Phe
670

Val

Pro Leu

Glu
685
Leu

Ser

Leu Ala

700

Ser Leu Asn

Cys Ala Ser

Ala Leu

750

Leu

cccaggegec
cceceegtecet
cagcggtcge
cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttceca

gtcaccacaa

Tle Val

Asn Asn
Asp
640
Met

Pro

Leu
655
Pro Gln

Ile Arg

Arg Ser

Ala
720
Lys

Arg

Pro
735

Thr Ser

gtcccaccge
ccgecetecege
tcgggeecgg
ggtggegesg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag

aaacctatcg

60

120
180
240
300
360
420
480
540
600
660
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ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
agagacaaaa
tgctggececeg
ctggcttcca
aggcageegss
ggatttagag
ccaaatcata
acatgtagag
ttttgatttt
tgatgtcatt
accaaactca
ttcctactet
gtctgatgat
ttagtttgtt

cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
tccaattcca
agaccggtcce
tgacttgatt
cacaccccct
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa
ttcagaagtt
ctcattgcca
aacagaggat
atatgaagca
atttcctgac
tctattgtct
ttttattgat
tttggccaag
ttgggtgagg
caccecgetge
atgagttctt
gaaatcaaca

agtaagattt

aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
atcagggaaa
aaaattcacc
tttagtctat
gatttggctce
atgcaagaag
tttacttcta
acctaaacta
aggcatatgg
gcacatattg
attgaaaggt
tttgtcatcce
actattccat
tgtgetttgt

cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
agcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttcceccaagt
aagataagca
gcagtgcatce
atgcttgtge
ttacatcaaa
gaataagcaa
ttttttetta
tgagttcttt
gatcttagct
ctgtgaacag
gaagtcttaa
cctecceecgea
tagaagcagt
ggggttgtgt

144

tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
aggaaagact
gattctcgece
agaaccctcc
ttctccaaaa
taaaaataga
gaaaaaaagg
aattttttgt
tttttttttt
tgagaaagca
tgtggtgata
acactggacc
ccectecaccece
agattctggt
cgttttaagg

ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggc
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcece
ctcctaagca
tctattgagc
ttgaatcggg
acacccattc
gtagaagttg
tttgttttee
gatttcagag
tttttcatta
acaattttct
gccaccaggg
agcagagaaa
ccaacctaaa
agcatgatct
ctaatattta

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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agtttgtcaa
ttttaagtta
ttctettact
ctgttttcac
ataagactgt
ccttaaaacc
gtaatagcct
ctttttttet
aatcttttac
ggaatcctta
cagaatggaa
gaccttggac
tgaaattttg
ccagtaaatt
tgcaaatgtg
gttgccaata
tgtttgttgg
gattattcct
ttgectgttac
actcccagaa
tagtaggtga
cctcaaaggg
cctatatgta
aattttcttg
tcttttaaaa
aatgagttga
gtttctgaga
aaacccaact
atttcgacct
agcgaggttt
ttagctcttg
<210> 28
211> 757
212> PRT
213> 4
<400> 28

atagaatgct
tttttaacat
tagtagatga
atgggcttcce
tgaaaattac
ataagcaaaa
cctatgattg
aatcagtgcc
ccttcettga
aatggaaaga
aaacagatta
tttggagtca
gacaagttac
aagaagtaat
tataaagtat
ttatcagcat
gacatgccag
catttaaata
tgaaaaatga
atgaataaga
aaaataatgt
tctttgeggt
attttttgat
ccttcagtca
aagattaatt
taatttgggg
aattttgtte
gagggattat
tttttgettt
cagcgaggcet
tcetee 4816

gttcagattg
ggtatataca
attctagcca
tttaagggat
ttttaagatg
gtagtaaggg
tactttaaat
aaactccccce
tcttttgact
gacaatatca
ttcatttttg
gtgcctaget
ttaaccactt
agcagccact
tcagggagtc
acaatctgag
tgttctccag
gtgtgttcat
taaggctgac
ggaacctatc
cttgaacccce
ttaaaatttg
agtttaaaag
aatgtgtaat
cctgettett
ggaaagtatt
atttgaaccg
ctgcagactt
tgttgttget
tttctgtgte

taaaaatgag
gttgagctta
ttttttataa
tttagattct
tattagaata
tgtttataca
gttttgectet
agttttttta
tataatacct
ctgtctgcag
aaaattgttc
atgcattcca
taaaccccag
tcgtagagtt
acctggtata
gattctgtca
ttgaaatcag
ataagtgatt
taaattgtga
tctagttcct
caaattaagt
tatgctgaga
gtgaaatgaa
gtggacatat
ccttectaat
ctacaaatca
tttatagctt
aatgtagtat
agatctgtag
tctaggttat

taataaacat
gagtttatca
agatttctgt
gctggatatg
cttctgaaaa
tttctagagt
ccaaggtttt
actttaaata
tggtcagttg
ttctgattag
aggggtatgt
ggtctgccat
ctttaagaag
gttatgaggc
ctataataga
gccaatcatt
tagcaatcta
gcttggatce
tagttgtcag
agtagaaggt
aagctttaaa
atgatgttca
ctacagatgg
tatttgacct
agttgcatta
accttattat
gattagaatc
tatgtaagtt
tatgtagcta
ttgagataac

ctgaagtttt
ttttctgata
taagcaaatc
gtgactgctce
aaaatagcaa
ccctgtttag
agtaacttgg
tgaggtaata
tttcttaaaa
tagttttatt
tcattgttag
tttctggetg
taaattaacc
tcagatgcag
cactagaata
agcaatctgt
aaaatggata
ttatcagaag
ttactaacca
atggacaaaa
gagtacaata
ttgacatgtg
gagaggtctg
gtgaatttta
taataatgaa
tttaccattg
atagcatgta
gtcttettte
gtcacctttce
ttttttaaaa

Met Ala Ala Leu Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Ala Glu

1

5

10

15

Gln Gly Gln Ala Leu Phe Asn Gly Asp Met Glu Pro Glu Ala Gly Ala

145

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
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Ala
Ile
Asp
65

Tyr
Gln
Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Ile
Phe

305
Arg

Ala
Lys
50

Lys
Glu
Leu
Ala
Leu
130
Ser
Asn
Asp
Cys
Asp
210
Leu
Phe
Phe
Glu
Leu
290

Arg

Ser

Ser
35

Gln
Phe
Glu
Leu
Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Thr

Pro

Ser

20

Ser

Met

Gly

Glu
100
Thr
Ser
Pro
Gln
Leu

180
Val

Asn
Leu
Cys
260
Pro
Ser

Ala

Ser

Ala
Ile
Gly
Thr
85

Ser
Asp
Ser
Lys
Arg
165
Lys
Tyr
Ile
Val
Ala
245
Gln
Leu
Pro

Asp

Ala
325

Ala
Lys
Glu
70

Ser
Leu
Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Ser
Glu

310

Pro

Asp
Leu
55

His
Lys
Gly
Val
Ser
135
Pro
Val
Ala
Ile
Trp
215
Leu
Cys
Cys
Cys
Pro

295

Asn

Pro
40

Thr
Asn
Leu
Asn
Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
Ser
His

Val

25

Ala Ile Pro

Gln
Pro
Asp
Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
Lys

Arg

His

146

Glu
Pro
Ala
90

Thr
Ser
Gln
Pro
Ala
170
Met
Gly
Gly
His
Cys
250
Lys
Tyr
Ser

Asn

Ile
330

His
Ser
75

Leu
Asp
Ser
Asn
Tle
155
Arg
Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Gln

315

Asn

Glu
Tle
60

Tle
Gln
Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300

Phe

Thr

Glu
45

Glu
Tyr
Gln
Ser
Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Tle

Gly

Ile

30
Val

Ala
Leu
Arg
Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His
Arg
Leu
Arg
270
Glu
Pro

Gln

Glu

Trp
Leu
Glu
Glu
95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys
Pro
Gln

Arg

Pro
335

Asn
Leu
Ala
80

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

320
Val
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Asn
Ser
Leu
Arg
385
Gly
Thr
Gly
Pro
Arg
465
Lys
Tyr
Ile
Lys
Glu
545
Ser
Leu
Ser
Met
Ile

625
Arg

Ile
Thr
Ser
370
Lys
Arg
Val
Lys
Thr
450
Lys
Pro
His
Asp
Ser
530
Asp
Arg
Trp
Phe
Thr
610

Phe

Ser

Asp
Thr
355
Asn
Ser
Arg
Gly
Trp
435
Pro
Thr
Gln
His
Ile
515
Ile
Leu
Trp
Met
Gln
595
Gly

Met

Asn

Asp
340
Gly
Val
Ser
Asp
Gln
420
His
Gln
Arg
Leu
Leu
500
Ala
Tle
Thr
Ser
Ala
580
Ser
Gln

Val

Cys

Leu

Leu

Lys

Ser

Ser

405

Arg

Gly

Gln

His

Ala

485

His

Arg

His

Val

Gly

565

Pro

Asp

Leu

Gly

Pro

Tle
Ser
Ala
Ser
390
Ser
Tle
Asp
Leu
Val
470
Tle
Tle
Gln
Arg
Lys
550
Ser
Glu
Val
Pro
Arg

630
Lys

Arg
Ala
Leu
375
Ser
Asp
Gly
Val
Gln
455
Asn
Val
Ile
Thr
Asp
535
Ile
His
Val
Tyr
Tyr
615

Gly

Ala

Asp
Thr
360
Gln
Glu
Asp
Ser
Ala
440
Ala
Tle
Thr
Glu
Ala
520
Leu
Gly
Gln
Tle
Ala
600
Ser

Tyr

Met

Gln
345
Pro
Lys
Asp
Trp
Gly
425
Val
Phe
Leu
Gln
Thr
505
Gln
Lys
Asp
Phe
Arg
585
Phe
Asn
Leu

Lys

147

Gly

Pro

Ser

Arg

Glu

410

Ser

Lys

Lys

Leu

Trp

490

Lys

Gly

Ser

Phe

Glu

570

Met

Gly

Ile

Ser

Arg

Phe
Ala
Pro
Asn
395
Tle
Phe
Met
Asn
Phe
475
Cys
Phe
Met
Asn
Gly
555
Gln
Gln
Tle
Asn
Pro

635
Leu

Arg
Ser
Gly
380
Arg
Pro
Gly
Leu
Glu
460
Met
Glu
Glu
Asp
Asn
540
Leu
Leu
Asp
Val
Asn
620

Asp

Met

Ser
Leu
365
Pro
Met
Asp
Thr
Asn
445
Val
Gly
Gly
Met
Tyr
525
Tle
Ala
Ser
Lys
Leu
605
Arg

Leu

Ala

Asp
350
Pro
Gln
Lys
Gly
Val
430
Val
Gly
Tyr
Ser
Ile
510
Leu
Phe
Thr
Gly
Asn
590
Tyr
Asp

Ser

Glu

Gly

Gly

Arg

Thr

Gln

415

Tyr

Thr

Val

Ser

Ser

495

Lys

His

Leu

Val

Ser

075

Pro

Glu

Gln

Lys

Cys

Gly
Ser
Glu
Leu
400
Tle
Lys
Ala
Leu
Thr
480
Leu
Leu
Ala
His
Lys
560
Tle
Tyr
Leu
Tle
Val

640
Leu



CN 109475541 A

5l %R

65/139 71

Lys Lys Lys

Ser
675
Leu

Leu Leu

Gln Ile
690
His Arg
705
Glu

Ser

Asp Phe

Ala Gly Gly

Val Glu Val
755
<210> 29
211> 2499
<212> DNA
213> 4
<400> 29
ctcagctgcg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg

accacccaat

645
Arg Asp
660
Lys Arg

Ala Ser

Ala Ser

Glu

Gln

Ile

Glu

Arg Pro

Ser
680
Leu

Asn

Glu
695

Pro Ser

710

Leu
725
Glu

Ser

Tyr
740

Gly Ile

ccgggtetcea
cgggeegecee
cctcagecte
taagatggcg
ggctetgtte
ccecegecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat

accacaggag

Tyr

Ala

Ala Cys

Asp Leu

caagacggtt
gggccegtecee
ccttecececet
gegetgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag

gaggcctecet

650
Leu Phe Pro
665
Glu

Val Ile

Leu Ala Arg
Arg
715

Pro

Leu Asn

Ala Ser
730
Ala Leu

745

Thr

cccgaggtgg
tcceegetge
cccecgeecag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgattttte
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt

tagcagagac

148

Gln Val Gly
670
Glu Lys
685

Leu

Arg

Ser Pro

700

Ala Gly Phe

Lys Thr Pro
Lys

750

Ser Asn

cccaggegec
cceceegtecet
cagcggtcege
cggceggegsce
ggceceggcesgcece
caaacaaatg
ggagcataat
tgcccetccaa
tgtttctage
gctgectteca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag

tacccttcca

655
Lys Thr

Asp Lys

Lys Ile

Gln Thr
720
Ile Gln
735

Asn Arg

gtcccaccge
ccgecetecege
tcgggeeegg
ggtggegegg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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ccceecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
agagacaaaa
tacattccag
gcecgetecat
<210> 30
211> 744
<212> PRT
213> 4
<400> 30
Met Ala Ala
1
Gln Gly Gln
Ala Ala Ser
35
Lys Gln
50
Lys Phe

Ile

Asp
65

Tyr Glu Glu

acccccectece
tccaattcca
agaccggtcce
tgacttgatt
cacaccccct
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa
ttcagaagtt
gcatttggga

tgccaaaaat

Ser Gl
5
Leu Ph

Leu

Ala
20
Ser Ala Al

Met Ile Ly

Gly Gly GI
70

Tyr Thr Se

gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct
atcagggaaa
ttacagtaaa

tcaccgcagt

y Gly Gly

e Asn Gly
Pro
40

Thr

a Asp
Leu
55

His

S

u Asn

r Lys Leu

ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttcceccaagt
aagataagca

aacaatattc

tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
aggaaagact
ggaaaagtat
tcgeetetat

gcatcagaa 2499

Gly Gly
10

Met

Gly
Asp Glu
25
Ala

Ile Pro

Gln Glu His
Ser
75

Leu

Pro Pro
Asp Ala

149

Gly Gly Gly

Glu Ala
30

Glu Val

45

Glu Ala

Pro

Glu

Ile
60
Ile Tyr Leu

Gln GIn Arg

ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggc
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
ctcctaagca
gtttctttag
tgagctgcetg

Ala
15
Gly

Glu

Ala

Trp Asn

Leu Leu

Glu Ala
80

Glu Gln

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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Gln Leu Leu

Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His

Gln
385

Ala
Leu
130
Ser
Asn
Asp
Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Tle

370
Gly

Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355

Asn

Phe

Glu
100
Thr
Ser
Pro
Gln
Leu
180
Val
Asp
Asn
Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340
Phe

Thr

Arg

85

Ser
Asp
Ser
Lys
Arg
165
Lys
Tyr
Ile
Val
Ala
245
Gln
Leu
Phe
Thr
Ile
325
Ile
Gly

Ile

Ser

Leu
Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Thr
310
Gly
Pro
Gln

Glu

Asp
390

Gly
Val
Ser
135
Pro
Val
Ala
Ile
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro

375
Gly

Asn
Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360

Val

Gly

Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
His
Cys
Ile
Phe
345
Arg

Asn

Ser

150

90
Thr

Ser
Gln
Pro
Ala
170
Met
Gly
Gly
His
Cys
250
Lys
Tyr
Pro
Gly
Leu
330
Arg
Ser

Ile

Thr

Asp
Ser
Asn
Tle
155
Arg
Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315
Thr
Pro
Ser

Asp

Thr
395

Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp

380
Gly

Ser
Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365

Leu

Leu

Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His
Arg
Leu
Arg
270
Asp
Glu
Ser
Ser
Glu
350
Pro

Ile

Ser

95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys
Leu
Glu
Ala
Pro
335
Asp
Asn

Arg

Ala

Ser
Ser
Ser
Leu
160
Val
Glu
Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320
Ser
His
Val

Asp

Thr
400
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Pro

Lys

Asp

Trp

Gly

465

Val

Phe

Leu

Gln

Thr

545

Gln

Lys

Asp

Phe

Arg

625

Phe

Asn

Leu

Lys

Leu

Pro
Ser
Arg
Glu
450
Ser
Lys
Lys
Leu
Trp
530
Lys
Gly
Ser
Phe
Glu
610
Met
Gly
Tle
Ser
Arg

690
Phe

Ala
Pro
Asn
435
Tle
Phe
Met
Asn
Phe
515
Cys
Phe
Met
Asn
Gly
595
Gln
Gln
Tle
Asn
Pro
675

Leu

Pro

Ser
Gly
420
Arg
Pro
Gly
Leu
Glu
500
Met
Glu
Glu
Asp
Asn
580
Leu
Leu
Asp
Val
Asn
660
Asp

Met

Gln

Leu
405
Pro
Met
Asp
Thr
Asn
485
Val
Gly
Gly
Met
Tyr
565
Tle
Ala
Ser
Lys
Leu
645
Arg
Leu

Ala

Val

Pro

Gln

Lys

Gly

Val

470

Val

Gly

Tyr

Ser

Ile

550

Leu

Phe

Thr

Gly

Asn

630

Tyr

Asp

Ser

Glu

Gly

Gly
Arg
Thr
Gln
455
Tyr
Thr
Val
Ser
Ser
535
Lys
His
Leu
Val
Ser
615
Pro
Glu
Gln
Lys
Cys

695
Lys

Ser

Glu

Leu

440

Ile

Lys

Ala

Leu

Thr

520

Leu

Leu

Ala

His

Lys

600

Ile

Tyr

Leu

Ile

Val

680

Leu

Thr

Leu Ser Asn

Arg
425
Gly
Thr
Gly
Pro
Arg
505
Lys
Tyr
Tle
Lys
Glu
585
Ser
Leu
Ser
Met
Tle
665
Arg
Lys

Leu

151

410
Lys

Arg
Val
Lys
Thr
490
Lys
Pro
His
Asp
Ser
570
Asp
Arg
Trp
Phe
Thr
650
Phe
Ser

Lys

Leu

Ser
Arg
Gly
Trp
475
Pro
Thr
Gln
His
Tle
555
Tle
Leu
Trp
Met
Gln
635
Gly
Met
Asn

Lys

Ser

Val
Ser
Asp
Gln
460
His
Gln
Arg
Leu
Leu
540
Ala
Tle
Thr
Ser
Ala
620
Ser
Gln
Val
Cys
Arg

700
Lys

Lys
Ser
Ser
445
Arg
Gly
Gln
His
Ala
525
His
Arg
His
Val
Gly
605
Pro
Asp
Leu
Gly
Pro
685

Asp

Arg

Ala
Ser
430
Ser
Tle
Asp
Leu
Val
510
Tle
Tle
Gln
Arg
Lys
590
Ser
Glu
Val
Pro
Arg
670
Lys

Glu

Gln

Leu
415
Ser
Asp
Gly
Val
Gln
495
Asn
Val
Ile
Thr
Asp
575
Ile
His
Val
Tyr
Tyr
655
Gly
Ala

Arg

Asn

Gln

Glu

Asp

Ser

Ala

480

Ala

Ile

Thr

Glu

Ala

560

Leu

Gly

Gln

Ile

Ala

640

Ser

Tyr

Met

Pro

Ser
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705

710
Glu Val Ile Arg Glu Lys Asp Lys Gln Glu Lys Tyr Val Ser Leu Val

725

His Ser Arg His Leu Gly Leu Gln

<210> 31

211> 2404
<212> DNA
213> 4

<400> 31

ctcagctgcg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
cccecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt

ccttcaaaaa

740

ccgggtetcea
cgggeegecee
cctcagcecte
taagatggcg
ggctectgtte
ccececgecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectee
tccaattcca
agaccggtcce
tgacttgatt
cacacccccet
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga

caagacggtt
gggccegtecee
ccttecececet
gegetgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga

715

730

cccgaggtgg
tcceegetge
cccecgeecag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgattttte
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc

aaacgcgaca

152

cccaggegec
ccceegteet
cagcggtcecge
cggceggegsce
ggeceggcesgcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttceca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag

tgtgaatatc

720

735

gtcccaccge
ccgecetecege
tcgggeeegg
ggtggegegg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggc
cagttacagg

ctcectettea

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
atctcagtaa
taaaaaagaa
acaaaaattt
ttat 2404
<210> 32
211> 726
<212> PRT
213> 4
<400> 32
Met Ala Ala
1
Gln

Gly Gln

Ala Ala Ser

35

Ile Lys Gln

50
Lys

Asp Phe

65
Tyr

Glu Glu

Gln Leu Leu

Ala Ser
115

Pro

Ser

Val Leu

130

Arg Ser Asn

145

Pro Asn Lys

aacaaagcca
tcteccacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
ggtacggagt
aagagatgaa

cagatggcta

Leu Ser

Ala
20

Ser

Leu

Ala

Met Ile

Gly Gly

Thr
85

Ser

Tyr

Glu
100
Thr Asp

Ser Ser

Pro Lys

Gly

Phe

Ala

Lys

Glu

70

Ser

Leu

Thr

Leu

Ser

caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
cagataattt
aactgtccaa
agaccactct

caggtttaca

Gly Gly

Asn Gly

Pro
40
Thr

Asp

Leu
55
His Asn

Lys Leu

Gly Asn

Val Thr
120
Ser Val
135

Pro Gln

150

Gln Arg

165

Thr

Val Val

ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
ttatggtggg
aagccatgaa
ttccccaaga

tgtaaaaaac

Gly Gly
10

Met

Gly
Asp Glu
25
Ala

Ile Pro

Gln Glu His
Ser
75

Leu

Pro Pro

Ala
90
Thr

Asp

Gly
105
Ser

Ser Ser

Phe Gln Asn
Tle

155

Lys Pro

Ala
170

Pro

153

gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
acgaggatat
gagattaatg
tctetettee

agaattataa

Gly Gly Gly

Glu Ala
30
Val

Pro
Glu Glu
45
ITle Glu
60

Ile

Ala

Tyr Leu

Gln GIn Arg

Phe Val
110

Ser

Ser

Ser
125
Thr

Ser

Pro
140
Val

Asp

Arg Val

Cys Gly Val

ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
ctgtctccag
gcagagtgcce
caccatagac

caaatgattt

Ala
15
Gly

Glu

Ala

Trp Asn

Leu Leu

Glu Ala
80
Glu Gln
95
Ser Ser

Leu Ser

Val Ser

Phe Leu
160
Thr Val

175

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly

465
Val

Asp
Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Ile
370
Gly

Pro

Ser

Glu
450

Ser

Lys

Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle

Phe

Met

Leu
180
Val
Asp
Asn
Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340
Phe
Thr
Arg
Ser
Gly
420
Arg
Pro

Gly

Leu

Lys

Tyr

Ile

Val

Ala

245

Gln

Leu

Phe

Thr

Ile

325

Ile

Gly

Ile

Ser

Leu

405

Pro

Met

Asp

Thr

Asn

Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val

470
Val

Ala
Ile
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455

Tyr

Thr

Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle

Lys

Ala

Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
His
Cys
Tle
Phe
345
Arg
Asn
Ser
Leu
Arg
425
Gly
Thr
Gly

Pro

154

Met

Gly

Gly

His

Cys

250

Lys

Tyr

Pro

Gly

Leu

330

Ser

Ile

Thr

Ser

410
Lys

Val

Lys

Thr

Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp

475

Pro

Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His

Gln

Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg

Gly

Gln

Tle
190
Pro
His
Arg
Leu
Arg
270
Asp
Glu
Ser
Ser
Glu
350
Pro
Tle
Ser
Ala
Ser
430
Ser
Tle

Asp

Leu

Pro

Ile

Val

Lys

Phe

255

Cys

Leu

Glu

Ala

Pro

335

Asp

Asn

Arg

Ala

Leu

415

Ser

Asp

Gly

Val

Gln

Glu
Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala

480
Ala
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Phe Lys Asn

Leu
Gln
Thr
545
Gln
Lys
Asp
Phe
Arg
625
Phe
Asn
Leu
Lys
Leu

705
Trp

<210> 33

Leu
Trp
530
Lys
Gly
Ser
Phe
Glu
610
Met
Gly
Ile
Ser
Arg
690

Phe

Leu

Phe
515
Cys
Phe
Met
Asn
Gly
595
Gln
Gln
Tle
Asn
Pro
675
Leu

Pro

Gln

211> 2331
<212> DNA

213> 4
<400> 33

Glu

500

Met

Glu

Glu

Asp

Asn

580

Leu

Leu

Asp

Val

Asn

660

Met

Gln

Val

485
Val

Gly

Gly

Met

Tyr

565

Ile

Ala

Ser

Lys

Leu

645

Arg

Leu

Ala

Asp

Tyr
725

Gly
Tyr
Ser
Tle
550
Leu
Phe
Thr
Gly
Asn
630
Tyr
Asp
Ser
Glu
Leu

710
Met

Val
Ser
Ser
535
Lys
His
Leu
Val
Ser
615
Pro
Glu
Gln
Lys
Cys

695

Ser

Leu
Thr
520
Leu
Leu
Ala
His
Lys
600
Tle
Tyr
Leu
Tle
Val
680

Leu

Ser

Arg
505
Lys
Tyr
Ile
Lys
Glu
585
Ser
Leu
Ser
Met
Ile
665
Arg

Lys

His

490
Lys

Pro

His

Asp

Ser

570

Asp

Arg

Trp

Phe

Thr

650

Phe

Ser

Lys

His

Thr

Gln

His

Ile

955

Ile

Leu

Trp

Met

Gln

635

Gly

Met

Asn

Lys

Arg
715

Arg
Leu
Leu
540
Ala
Tle
Thr
Ser
Ala
620
Ser
Gln
Val
Cys
Arg

700
His

His
Ala
525
His
Arg
His
Val
Gly
605
Pro
Asp
Leu
Gly
Pro
685

Asp

Lys

Val
510
Ile
Ile
Gln
Arg
Lys
590
Ser
Glu
Val
Pro
Arg
670
Lys

Glu

Asn

495

Asn

Val

Ile

Thr

Asp

075

Ile

His

Val

Tyr

Tyr

655

Gly

Ala

Arg

Phe

Ile

Thr

Glu

Ala

560

Leu

Gly

Gln

Ile

Ala

640

Ser

Tyr

Met

Pro

Arg
720

ctcagetgeg ccgggtetca caagacggtt ccecgaggtgg cccaggegee gteccaccge 60

cgacgecegee cgggeegeee gggeegteee teeeegetge ceeeegtect cegecteege 120

cteceececege cctecagecte cettecceet ceceegeccag cageggtege tegggeeegg 180

155
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ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
ccceettetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge
agaaatctcc
gaatgaaaac
tcacagtggg
atggtgatgt
ccttcaaaaa
tgggttattce
tatatcatca
cacggcagac
tcaagagtaa
tagccacagt
ttttgtggat
cagatgtata
caaatatcaa
caagggctta
gacgaggata
210> 34

211> 681

212> PRT

taagatggcg
ggctetgtte
ccecegecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectee
tccaattcca
agaccggtcce
tgacttgatt
cacaccccct
aggacctcag
gcttggtaga
acaaagaatt
ggcagtgaaa
tgaagtagga
aacaaagcca
tctecacate
tgcacagggce
taatattttt
gaaatctcga
ggcaccagaa
tgcatttggg
caacagggac
cttcccatga

tctgtcteca

gcgctgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tcctetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag
gcctcattac
cgagaaagaa
cgggattcaa
ggatcagggt
atgttgaatg
gtactcagga
caactggcta
attgagacca
atggattact
cttcatgaag
tggagtgggt
gtaatcagaa
attgttctgt
caggtgecttt
gagaagtgag
gatctcagta

gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgattttte
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact
agtcctctte
gtgacgattg
catttgggac
tgacagcacc
aaacgcgaca
ttgttaccca
aattcgagat
tacacgccaa
acctcacagt
cccatcagtt
tgcaagataa
atgaattgat
gtcctccatg

tgaccaacag

aggtacggag

156

cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgcccetccaa
tgtttctage
gctgecttceca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg
atcctcagaa
ggagattcct
agtctacaag
cacacctcag
tgtgaatatc
gtggtgtgag
gatcaaactt
gtcaatcatc
aaaaataggt
tgaacagttg
aaacccatat
gaccggacag
ggagtgtaat
aaggataatt

taactgtcca

ggtggegegg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctectt
cgaaatcagt
atagaacccg
tcaaccacag
aaagcattgc
gacaggaatc
gatggacaga
ggaaagtggc
cagttacagg
ctcctettea
ggctccagtt
atagatattg
cacagagacc
gattttggtce
tctggatcca
agctttcagt
ttaccttatt
aaatgctgtg
tttatggtgg
a 2331

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
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213> 4
400> 34

Met Ala Ala

1
Gln

Ala
Tle
Asp
65

Tyr
Gln
Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225
Phe
Gly

Thr

Phe

Gly
Ala
Lys
50

Lys
Glu
Leu
Ala
Leu
130
Ser
Asn
Asp
Cys
Asp
210
Leu
Phe
Phe

Glu

Val

Gln
Ser
35

Gln
Phe
Glu
Leu
Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu
Thr
Arg
Val

275

Ser

Leu
Ala
20

Ser
Met
Gly
Tyr
Glu
100
Thr
Ser
Pro
Gln
Leu
180
Val
Asp
Asn
Leu
Cys
260

Pro

Lys

Ser
Leu
Ala
Ile
Gly
Thr
85

Ser
Asp
Ser
Lys
Arg
165
Lys
Tyr
Ile
Val
Ala
245
Gln

Leu

Phe

Gly
Phe
Ala
Lys
Glu
70

Ser
Leu
Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230
Phe
Thr

Met

Phe

Gly
Asn
Asp
Leu
55

His
Lys
Gly
Val
Ser
135
Pro
Val
Ala
Tle
Trp
215
Leu
Cys
Cys

Cys

Glu

Gly
Gly
Pro
40

Thr
Asn
Leu
Asn
Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val

280
His

Gly
Asp
25

Ala
Gln
Pro
Asp
Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
His

157

Gly Gly
10
Met Glu

Ile Pro

Glu His

Pro Ser
75

Ala Leu

90

Thr Asp

Ser Ser

Gln Asn

Pro Ile
155

Ala Arg

170

Met Arg

Gly Glu

Gly Glu

His Asn
235

Cys Arg

250

Lys Phe

Tyr Asp

Pro Ile

Gly
Pro
Glu
Tle
60

Tle
Gln
Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln

Pro

Gly
Glu
Glu
45

Glu
Tyr
Gln
Ser
Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu

285
Gln

Gly
Ala
30

Val
Ala
Leu
Arg
Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His
Arg
Leu
Arg
270

Asp

Glu

Ala
15

Gly
Trp
Leu
Glu
Glu
95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys

Leu

Glu

Glu
Ala
Asn
Leu
Ala
80

Gln
Ser
Ser
Ser
Leu
160
Val
Glu
Gly
Glu
Thr
240
Gln
Ser

Leu

Ala
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290

Ser Leu Ala

305

Pro
Lys
Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly
465
Val
Phe
Leu
Gln
Thr
545
Gln

Lys

Asp

Ser
Ser
Asn
Tle
370
Gly
Pro
Ser
Arg
Glu
450
Ser
Lys
Lys
Leu
Trp
530
Lys
Gly

Ser

Phe

Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle
Phe
Met
Asn
Phe
515
Cys
Phe
Met

Asn

Gly
595

Glu

Ser

Pro

340

Phe

Thr

Arg

Ser

Gly

420

Pro

Gly

Leu

Glu

500

Met

Glu

Glu

Asp

Asn

580
Leu

Thr
Tle
325
Tle
Gly
Tle
Ser
Leu
405
Pro
Met
Asp
Thr
Asn
485
Val
Gly
Gly
Met
Tyr
565

Ile

Ala

Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val
470
Val
Gly
Tyr
Ser
Tle
550
Leu

Phe

Thr

295
Leu

Pro
Gln
Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455
Tyr
Thr
Val
Ser
Ser
535
Lys
His
Leu

Val

Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle
Lys
Ala
Leu
Thr
520
Leu
Leu
Ala
His

Lys
600

Cys

Ile

Phe

345

Arg

Asn

Ser

Leu

Arg

425

Gly

Thr

Gly

Pro

505

Lys

Tyr

Ile

Lys

Glu

585

Ser

158

Gly
Leu
330
Arg
Ser
Ile
Thr
Ser
410
Lys
Arg
Val
Lys
Thr
490
Lys
Pro
His
Asp
Ser

570

Arg

Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp
475
Pro
Thr
Gln
His
Tle
555
Tle

Leu

Trp

300

Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His
Gln
Arg
Leu
Leu
540
Ala
Tle

Thr

Ser

Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg
Gly
Gln
His
Ala
525
His
Arg
His
Val

Gly
605

Ser
Ser
Glu
350
Pro
Tle
Ser
Ala
Ser
430
Ser
Tle
Asp
Leu
Val
510
Tle
Tle
Gln
Arg
Lys

590

Ser

Ala
Pro
335
Asn
Arg
Ala
Leu
415
Ser
Asp
Gly
Val
Gln
495
Asn
Val
Tle
Thr
Asp
575

Ile

His

Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala
480
Ala
Tle
Thr
Glu
Ala
560
Leu

Gly

Gln
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Phe Glu Gln
610

Arg Met Gln

625

Phe Gly Ile

Asn Ile Asn

Lys Cys Cys
675
<210> 35
211> 2319
<212> DNA
213> 4
<400> 35
ctcagctgcg
cgacgccgec
ctcceeccege
ctctcggtta
agcagggcca
cggetgegga
cacaggagca
tatatctgga
aacagttatt
cggacaccgt
tttttcaaaa
ttagagtctt
tccgggacag
tttacagaat
ttactggaga
ttgtacggaa
agggattccg
cactgatgtg
accacccaat
cceecttetge
caaaatccat
ttggacaacg
tcaatattga
gtttatccge

Leu Ser

Asp Lys

Gly

Asn

Ser Ile
615

Pro Tyr

630

Val Leu
645
Asn Arg
660

Ala Arg

ccgggtetcea
cgggeegecee
cctcagecte
taagatggcg
ggctectgtte
ccececgecatt
tatagaggcc
ggcctatgaa
ggaatccctg
tacatcttct
tcccacagat
cctgcccaat
cctgaagaag
tcaggatggg
ggagttgcat
aactttttte
ctgtcaaaca
tgttaattat
accacaggag
acccccectcee
tccaattcca
agaccggtcce
tgacttgatt

cacacccecect

Tyr

Asp

Ala

Glu Leu

Gln Val

Phe
680

Tyr

caagacggtt
gggccegtecee
ccttececect
gcgctgagtg
aacggggaca
cccgaggagg
ctattggaca
gaatacacca
gggaatggaa
tectetteta
gtgtcacgga
aaacagagga
gcactgatga
gagaagaaac
gtagaagtgt
accttagcat
tgtggttata
gaccaactag
gaggcctecet
gattctattg
cagcctttee
tcatcagctc
agagaccaag

gcctcattac

Leu Trp Met

Phe Gln
635

Thr Gly

650

Cys Pro

Ser

Met

Leu
665

Pro

cccgaggtgg
tcceegetge
cccecgeecag
gcggegecess
tggagcccega
tgtggaatat
aatttggtgg
gcaagctaga
ctgatttttc
gcctttcagt
gcaaccccaa
cagtggtacc
tgagaggtct
caattggctg
tggagaatgt
tttgtgactt
aatttcacca
atttgectgtt
tagcagagac
ggcccccaat
gaccagcaga
caaatgtgca
ggtttcgtag
ctggctcact

159

Ala
620

Ser

Pro Glu
Asp Val
Gln

Leu Pro

Trp Glu
670

Pro

cccaggcegec
cceeegteet
cagcggtcecge
cggceggegsce
ggceggegcece
caaacaaatg
ggagcataat
tgccctccaa
tgtttctage
gctgecttceca
gtcaccacaa
tgcacggtgt
aatcccagag
ggacactgat
tccacttaca
ctgtagaaag
gcgttgtagt
tgtctccaag
tacccttcca
tctcaccagt
tgaagatcat
tataaacaca
tgatggagga
ctctaatgtg

Val Ile

Tyr Ala
640

Tyr Ser

655

Cys Asn

gtcccaccge
ccgeetecege
tcgggeeegg
ggtggegesg
gcggecetett
attaagttga
ccaccatcaa
caaagagaac
tctgcatcaa
tctctttcag
aaacctatcg
ggagtcacag
tgctgtgetg
atttcctgge
acacacaact
ctgettttee
acagaggttc
ttctttgaac
tgtggctcat
ccatctcectt
cgaaatcagt
atagaacccg
tcaaccacag

aaagcattgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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agaaatctcc aggacctcag cgagaaagaa agtcctcttc atcctcagaa gacaggaatc 1500
gaatgaaaac gcttggtaga cgggattcaa gtgacgattg ggagattcct gatggacaga 1560
tcacagtggg acaaagaatt ggatcagggt catttgggac agtctacaag ggaaagtgge 1620
atggtgatgt ggcagtgaaa atgttgaatg tgacagcacc cacacctcag cagttacagg 1680
ccttcaaaaa tgaagtagga gtactcagga aaacgcgaca tgtgaatatc ctcctcttca 1740
tgggttattc aacaaagcca caactggcta ttgttaccca gtggtgtgag ggctccagtt 1800
tatatcatca tctccacatc attgagacca aattcgagat gatcaaactt atagatattg 1860
cacggcagac tgcacagggce atggattact tacacgccaa gtcaatcatc cacagagacc 1920
tcaagagtaa taatattttt cttcatgaag acctcacagt aaaaataggt gattttggtc 1980
tagccacagt gaaatctcga tggagtgggt cccatcagtt tgaacagttg tctggatcca 2040
ttttgtggat ggcaccagaa gtaatcagaa tgcaagataa aaacccatat agctttcagt 2100
cagatgtata tgcatttggg attgttctgt atgaattgat gaccggacag ttaccttatt 2160
caaatatcaa caacagggac caggtgcttt gtcctccatg ggagtgtaat aaatgetgtg 2220
caagggctta cttcccatga gagaagtgag tgaccaacag aaggtctgtg caaggaaaag 2280
agacaaagcc acggatcaga agcacatgge cataactga 2319
<210> 36
211> 681
<212> PRT
213> 4
<400> 36
Met Ala Ala Leu Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Ala Glu
1 5 10 15
Gln Gly Gln Ala Leu Phe Asn Gly Asp Met Glu Pro Glu Ala Gly Ala

20 25 30
Ala Ala Ser Ser Ala Ala Asp Pro Ala Ile Pro Glu Glu Val Trp Asn
35 40 45
Ile Lys Gln Met Ile Lys Leu Thr Gln Glu His Ile Glu Ala Leu Leu
50 55 60
Asp Lys Phe Gly Gly Glu His Asn Pro Pro Ser Ile Tyr Leu Glu Ala
65 70 75 80
Tyr Glu Glu Tyr Thr Ser Lys Leu Asp Ala Leu Gln Gln Arg Glu Gln
85 90 95
Gln Leu Leu Glu Ser Leu Gly Asn Gly Thr Asp Phe Ser Val Ser Ser
100 105 110
Ser Ala Ser Thr Asp Thr Val Thr Ser Ser Ser Ser Ser Ser Leu Ser
115 120 125
Val Leu Pro Ser Ser Leu Ser Val Phe Gln Asn Pro Thr Asp Val Ser
130 135 140
Arg Ser Asn Pro Lys Ser Pro Gln Lys Pro Ile Val Arg Val Phe Leu
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145

Pro Asn Lys

Arg
Cys
Trp
Val
225
Phe
Gly
Thr
Phe
Ser
305
Pro
Lys
Arg
His
Gln
385
Pro
Lys

Asp

Trp

Asp
Cys
Asp
210
Leu
Phe
Phe
Glu
Val
290
Leu
Ser
Ser
Asn
Tle
370
Gly
Pro
Ser

Arg

Glu
450

Ser
Ala
195
Thr
Glu
Thr
Arg
Val
275
Ser
Ala
Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn

435
Ile

Gln
Leu
180
Val
Asp
Asn
Leu
Cys
260
Pro
Lys
Glu
Ser
Pro
340

Phe

Thr

Ser

Gly
420

Pro

Arg
165
Lys
Tyr
Tle
Val
Ala
245
Gln
Leu
Phe
Thr
Tle
325
Tle
Gly
Tle
Ser
Leu
405
Pro

Met

Asp

150
Thr

Lys
Arg
Ser
Pro
230
Phe
Thr
Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln

Lys

Gly

Val
Ala
Tle
Trp
215
Leu
Cys
Cys
Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly
Gly
Arg

Thr

Gln
455

Val
Leu
Gln
200
Leu
Thr
Asp
Gly
Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu

440
Ile

Pro
Met
185
Asp
Thr
Thr
Phe
Tyr
265
Asn
His
Cys
Tle
Phe
345
Arg
Asn
Ser
Leu
Arg
425

Gly

Thr

161

Ala
170
Met
Gly
Gly
His
Cys
250
Lys
Tyr
Pro
Gly
Leu
330
Arg
Ser
Tle
Thr
Ser
410
Lys

Arg

Val

155
Arg

Arg
Glu
Glu
Asn
235
Arg
Phe
Asp
Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser

Arg

Gly

Cys
Gly
Lys
Glu
220
Phe
Lys
His
Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser

Asp

Gln
460

Gly
Leu
Lys
205
Leu
Val
Leu
Gln
Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser

445
Arg

Val
Tle
190
Pro
His
Arg
Leu
Arg
270
Asp
Glu
Ser
Ser
Glu
350
Pro
Tle
Ser
Ala
Ser
430

Ser

Ile

Thr
175
Pro
Tle
Val
Lys
Phe
255
Cys
Leu
Glu
Ala
Pro
335
Asp
Asn
Arg
Ala
Leu
415
Ser

Asp

Gly

160
Val

Glu
Gly
Glu
Thr
240
Gln
Ser
Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu

Asp

Ser
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Gly Ser
465
Val Lys

Phe

Met

Phe Lys Asn
Phe
515

Cys

Leu Leu

Gln Trp
530
Thr Lys
545

Gln

Phe

Gly Met

Lys Ser Asn

Phe Gly
595
Gln

Asp
Phe Glu
610

Met Gln

Arg
625
Phe

Gly Ile

Asn Ile Asn
Cys
675
<210> 37
211> 2661
<212> DNA
213> 4
<400> 37

tcagctgege

Lys Cys

gacgccgecce
tcceeccegece
tctcggttat
gcagggccag
ggctgeggac

Gly Thr

Val

Tyr Lys

470

Asn
485
Val

Leu

Glu
500
Met Gly

Glu Gly

Glu Met

Val

Gly

Tyr

Ser

Ile

Thr Ala

Val Leu

Thr
520
Leu

Ser

Ser
535

Lys Leu

550

Tyr
565
Ile

Asp

Asn
580
Leu Ala

Leu Ser

Asp Lys

Leu

Phe

Thr

Gly

Asn

His Ala

Leu His

Val Lys
600
Ser Ile
615

Pro Tyr

630

Val Leu
645
Asn Arg
660

Ala Arg

cgggtctcac
gggccgeeceg
ctcagcctcce
aagatggcgg
gctctgttcea

ccecgecatte

Tyr

Asp

Ala

Glu Leu

Gln Val

Phe
680

Tyr

aagacggttc
ggcecgtececet
cttcececte
cgctgagtgg
acggggacat
ccgaggaggt

Gly Lys Trp

475
Thr Pro
490

Lys

Pro
Arg Thr
505
Lys

Pro Gln

Tyr His His

Tle Tle
555
Tle

Asp

Ser
570
Asp

Lys

Glu
585

Ser

Leu

Arg Trp

Leu Trp Met

Phe Gln
635
Gly

Ser

Thr
650
Cys

Met
Leu Pro
665

Pro

ccgaggtggce
cceegetgee
cccgeecage
cggceggegsce
ggagcccegag
gtggaatatc

162

His Gly Asp

Gln Gln Leu
Val
510

Ile

Arg His
Ala
525
His

Leu

Leu Ile

540
Ala

Arg Gln

Ile His Arg

Thr Val Lys
590
Gly Ser
605

Pro

Ser

Ala
620

Ser

Glu

Asp Val

Gln Leu Pro

Glu
670

Pro Trp

ccaggcgceceg
cceegtecte
agcggtecget
ggcggeggeg
gceggegeceg
aaacaaatga

Val Ala
480
Gln Ala
495
Asn Tle

Val Thr

Ile Glu

Thr Ala
560
Asp Leu
575
Ile Gly

His Gln

Val Ile

Ala
640

Ser

Tyr

Tyr
655

Cys Asn

tcccaccgece
cgecteegece
cgggeeegge
gtggcgegga
cggectette
ttaagttgac

60

120
180
240
300
360
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acaggagcat
atatctggag
acagttattg
ggacaccgtt
ttttcaaaat
tagagtcttc
ccgggacagce
ttacagaatt
tactggagag
tgtacggaaa
gggattccge
actgatgtgt
ccacccaata
cccttetgea
aaaatccatt
tggacaacga
caatattgat
tttatccgece
gaaatctcca
aatgaaaacg
cacagtggga
tggtgatgtyg
cttcaaaaat
gggttattca
atatcatcat
acggcagact
caagagtaat
agccacagtg
tttgtggatg
agatgtatat
aaatatcaac
cacatggcca
aataagaagg
atgccattgg
aatatctcct
ctagtaaaca
aaagaatctg
caacactgta

aaaaaattat

atagaggccc
gcctatgaag
gaatccctgg
acatcttctt
cccacagatg
ctgcccaata
ctgaagaagg
caggatgggg
gagttgcatg
acttttttca
tgtcaaacat
gttaattatg
ccacaggagg
cccececteeg
ccaattccac
gaccggtcct
gacttgatta
acaccccctg
ggacctcagc
cttggtagac
caaagaattg
gcagtgaaaa
gaagtaggag
acaaagccac
ctccacatca
gcacagggca
aatattttte
aaatctcgat
gcaccagaag
gcatttggga
aacagggacc
taactgaaga
aactcactaa
aactgacaaa
ctggctgaaa
atggacttac
aaaaagaatg
aatcactaca
tttaataatt

tattggacaa
aatacaccag
ggaatggaac
cctcttctag
tgtcacggag
aacagaggac
cactgatgat
agaagaaacc
tagaagtgtt
ccttagcatt
gtggttataa
accaactaga
aggcctecett
attctattgg
agccttteeg
catcagctcce
gagaccaagg
cctcattacc
gagaaagaaa
gggattcaag
gatcagggtc
tgttgaatgt
tactcaggaa
aactggctat
ttgagaccaa
tggattactt
ttcatgaaga
ggagtgggte
taatcagaat
ttgttctgta
agtctgtgca
ttttgtgaac
aatgtaactg
atgtttctta
cattcaagaa
tgtgcaacat
tatataactg
cttttctgtt
a 2661

atttggtggg
caagctagat

tgatttttct
cctttcagtg
caaccccaag
agtggtacct
gagaggtcta
aattggctgg
ggagaatgtt
ttgtgacttc
atttcaccag
tttgetgttt
agcagagact
gceccccaatt
accagcagat
aaatgtgcat
gtttcgtagt
tggctcactce
gtcctcttca
tgacgattgg
atttgggaca
gacagcaccce
aacgcgacat
tgttacccag
attcgagatg
acacgccaag
cctcacagta
ccatcagttt
gcaagataaa
tgaattgatg
aggaaaagag
tctcacaagg
agaactgttc
aacataaatg
gtttaaaatg
agagaatatc
aatcactttg

gcatgccaaa

163

gagcataatc
gccectccaac
gtttctaget
ctgcecttecat
tcaccacaaa
gcacggtgtg
atcccagagt
gacactgata
ccacttacaa
tgtagaaagc
cgttgtagta
gtctccaagt
acccttccat
ctcaccagtc
gaagatcatc
ataaacacaa
gatggaggat
tctaatgtga
tcctcagaag
gagattcctg
gtctacaagg
acacctcagc
gtgaatatcc
tggtgtgagg
atcaaactta
tcaatcatce
aaaataggtg
gaacagttgt
aacccatata
accggacagt
acaaagccac
aaaaaatttg
aacaggttga
atgaaacagt
cttaagttaa
ttacgataac
ctgtaaacta
gattatttaa

caccatcaat
aaagagaaca
ctgcatcaac
ctctttcagt
aacctatcgt
gagtcacagt
gctgtgetgt
tttcectgget
cacacaactt
tgctttteca
cagaggttcc
tctttgaaca
gtggctcatce
catctcctte
gaaatcagtt
tagaacccgt
caaccacagg
aagcattgca
acaggaatcg
atggacagat
gaaagtggca
agttacaggc
tectetteat
gctccagttt
tagatattgc
acagagacct
attttggtcet
ctggatccat
gctttcagte
taccttatte
ggatcagaag
ctctttgaac
aagctgaaag
gaaactacat
aaataaaatc
ctgtaatgga
gaatctgaca

taacgtcatt

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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<210> 38

<211> 679
<212> PRT

213> 4
<400> 38

Met Ala Ala

1
Gln

Ala
Ile
Asp
65

Tyr
Gln
Ser
Val
Arg
145
Pro
Arg
Cys
Trp
Val
225

Phe

Gly

Gly
Ala
Lys
50

Lys
Glu
Leu
Ala
Leu
130
Ser
Asn
Asp
Cys
Asp
210
Leu

Phe

Phe

Gln
Ser
35

Gln
Phe
Glu
Leu
Ser
115
Pro
Asn
Lys
Ser
Ala
195
Thr
Glu

Thr

Arg

Leu
Ala
20

Ser
Met
Gly
Tyr
Glu
100
Thr
Ser
Pro
Gln
Leu
180
Val
Asp
Asn

Leu

Cys
260

Ser

Leu

Ala

Ile

Gly

Thr

85

Ser

Asp

Ser

Lys

Arg

165

Lys

Tyr

Ile

Val

Ala

245
Gln

Gly
Phe
Ala
Lys
Glu
70

Ser
Leu
Thr
Leu
Ser
150
Thr
Lys
Arg
Ser
Pro
230

Phe

Thr

Gly
Asn
Asp
Leu
55

His
Lys
Gly
Val
Ser
135
Pro
Val
Ala
Ile
Trp
215
Leu

Cys

Cys

Gly
Gly
Pro
40

Thr
Asn
Leu
Asn
Thr
120
Val
Gln
Val
Leu
Gln
200
Leu
Thr

Asp

Gly

Gly
Asp
25

Ala
Gln
Pro
Asp
Gly
105
Ser
Phe
Lys
Pro
Met
185
Asp
Thr
Thr

Phe

Tyr
265

164

Gly
10

Met
Tle
Glu
Pro
Ala
90

Thr
Ser
Gln
Pro
Ala
170
Met
Gly
Gly
His
Cys

250
Lys

Gly
Glu
Pro
His
Ser
75

Leu
Asp
Ser
Asn
Tle
155
Arg
Arg
Glu
Glu
Asn
235

Arg

Phe

Gly
Pro
Glu
Tle
60

Tle
Gln
Phe
Ser
Pro
140
Val
Cys
Gly
Lys
Glu
220
Phe

Lys

His

Gly
Glu
Glu
45

Glu
Tyr
Gln
Ser
Ser
125
Thr
Arg
Gly
Leu
Lys
205
Leu
Val

Leu

Gln

Gly
Ala
30

Val
Ala
Leu
Arg
Val
110
Ser
Asp
Val
Val
Tle
190
Pro
His
Arg

Leu

Arg
270

Ala
15

Gly
Trp
Leu
Glu
Glu
95

Ser
Leu
Val
Phe
Thr
175
Pro
Tle
Val
Lys
Phe

255
Cys

Glu
Ala
Asn
Leu
Ala
80

Gln
Ser
Ser
Ser
Leu
160
Val
Glu
Gly
Glu
Thr
240

Gln

Ser
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Thr Glu Val

Phe
Ser
305
Pro
Lys
Arg
His
Gln
385
Pro
Lys
Asp
Trp
Gly
465
Val
Phe
Leu
Gln
Thr
545

Gln

Lys

Val
290
Leu
Ser
Ser
Asn
Ile
370
Gly
Pro
Ser
Arg
Glu
450
Ser
Lys
Lys
Leu
Trp
530
Lys

Gly

Ser

275

Ser
Ala
Asp
Tle
Gln
355
Asn
Phe
Ala
Pro
Asn
435
Tle
Phe
Met
Asn
Phe
515
Cys
Phe

Met

Asn

Pro

Lys

Glu

Ser

Pro

340

Phe

Thr

Arg

Ser

Gly

420

Arg

Pro

Gly

Leu

Glu

500

Met

Glu

Glu

Asp

Asn

Leu
Phe
Thr
Tle
325
Tle
Gly
Tle
Ser
Leu
405
Pro
Met
Asp
Thr
Asn
485
Val
Gly
Gly
Met
Tyr

565
Ile

Met
Phe
Thr
310
Gly
Pro
Gln
Glu
Asp
390
Pro
Gln
Lys
Gly
Val
470
Val
Gly
Tyr
Ser
Ile
550

Leu

Phe

Cys
Glu
295
Leu
Pro
Gln
Arg
Pro
375
Gly
Gly
Arg
Thr
Gln
455
Tyr
Thr
Val
Ser
Ser
535
Lys
His

Leu

Val
280
His
Pro
Pro
Pro
Asp
360
Val
Gly
Ser
Glu
Leu
440
Tle
Lys
Ala
Leu
Thr
520
Leu
Leu

Ala

His

Asn Tyr Asp

His

Cys

Ile

Phe

345

Arg

Asn

Ser

Leu

Arg

425

Gly

Thr

Gly

Pro

505

Lys

Tyr

Ile

Lys

Glu

165

Pro
Gly
Leu
330
Arg
Ser
Ile
Thr
Ser
410
Lys
Arg
Val
Lys
Thr
490
Lys
Pro
His
Asp
Ser

570
Asp

Tle
Ser
315
Thr
Pro
Ser
Asp
Thr
395
Asn
Ser
Arg
Gly
Trp
475
Pro
Thr
Gln
His
Tle
555

Ile

Leu

Gln
Pro
300
Ser
Ser
Ala
Ser
Asp
380
Gly
Val
Ser
Asp
Gln
460
His
Gln
Arg
Leu
Leu
540
Ala

Ile

Thr

Leu
285
Gln
Pro
Pro
Asp
Ala
365
Leu
Leu
Lys
Ser
Ser
445
Arg
Gly
Gln
His
Ala
525
His
Arg
His

Val

Asp

Glu

Ser

Ser

Glu

350

Pro

Ile

Ser

Ala

Ser

430

Ser

Ile

Asp

Leu

Val

510

Ile

Ile

Gln

Arg

Lys

Leu

Glu

Ala

Pro

335

Asn

Arg

Ala

Leu

415

Ser

Asp

Gly

Val

Gln

495

Asn

Val

Ile

Thr

Asp

575
Ile

Leu
Ala
Pro
320
Ser
His
Val
Asp
Thr
400
Gln
Glu
Asp
Ser
Ala
480
Ala
Tle
Thr
Glu
Ala
560

Leu

Gly
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Phe Gly
595

Glu Gln

610

Met Gln

Asp

Phe

Arg
625
Phe Gly Ile

Asn Ile Asn
Ile Arg
675
<210> 39
211> 7434
<212> DNA
213> 4
<400> 39

acaccgttac

Arg

ttcaaaatcc
gagtcttcct
gggacagcct
acagaattca
ctggagagga
tacggaaaac
gattccgetg
tgatgtgtgt
acccaatacc
cttctgcacc
aatccattcc
gacaacgaga
atattgatga
tatccgccac
aatctccagg
tgaaaacgct
cagtgggaca
gtgatgtggce
tcaaaaatga

gttattcaac

580

Leu Ala

Leu Ser

Asp Lys

Thr

Gly

Asn

Val Lys
600
Ser Ile
615

Pro Tyr

630

Val Leu
645
Asn Arg
660

Ser Thr

atcttcttcce
cacagatgtg
gcccaataaa
gaagaaggca
ggatggggag
gttgcatgta
ttttttcacc
tcaaacatgt
taattatgac
acaggaggag
cccctecgat
aattccacag
ccggtectcea
cttgattaga
acccccectgee
acctcagcga
tggtagacgg
aagaattgga
agtgaaaatg
agtaggagta

aaagccacaa

Tyr

Asp

Trp

Glu Leu

Gln Ser

Pro

tcttctagcece
tcacggagca
cagaggacag
ctgatgatga
aagaaaccaa
gaagtgttgg
ttagcatttt
ggttataaat
caactagatt
gcctecttag
tctattgggce
cctttccgac
tcagctccaa
gaccaagggt
tcattacctg
gaaagaaagt
gattcaagtg
tcagggtcat
ttgaatgtga
ctcaggaaaa

ctggctattg

585
Ser Arg Trp

Leu Trp Met
Gln
635
Gly

Ser Phe

Met Thr

650
Val Gln
665

Gly

tttcagtgct
accccaagtc
tggtacctge
gaggtctaat
ttggetggga
agaatgttcc
gtgacttctg
ttcaccagcg
tgectgtttgt
cagagactac
ccccaattet
cagcagatga
atgtgcatat
ttcgtagtga
gctcactcte
cctcttecate
acgattggga
ttgggacagt
cagcacccac
cgcgacatgt
ttacccagtg

166

590
Gly Ser
605

Pro

Ser

Ala
620

Ser

Glu

Asp Val

Gln Leu Pro

Glu Thr

670

Lys

gccttecatet
accacaaaaa
acggtgtgga
cccagagtgce
cactgatatt
acttacaaca
tagaaagctg
ttgtagtaca
ctccaagttc
ccttccatgt
caccagtcca
agatcatcga
aaacacaata
tggaggatca
taatgtgaaa
ctcagaagac
gattcctgat
ctacaaggga
acctcagcag

gaatatcctc

gtgtgagggce

His Gln

Val Ile

Ala
640

Ser

Tyr

Tyr
655

Lys Pro

ctttcagttt
cctatcgtta
gtcacagtcc
tgtgetgttt
tcctggetta
cacaactttg
cttttccagg
gaggttccac
tttgaacacc
ggctcatcce
tctecttcaa
aatcagtttg
gaacccgtca
accacaggtt
gcattgcaga
aggaatcgaa
ggacagatca
aagtggcatg
ttacaggcct
ctcttcatgg
tccagtttat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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atcatcatct
ggcagactgce
agagtaataa
ccacagtgaa
tgtggatgge
atgtatatgc
atatcaacaa
tcagtaaggt
aaaagaaaag
gacaaaattc
tggccecgete
gcttccaaac
cagggggata
cttatttctt
caactctttt
tcccatccaa
tcttettcaa
gagttctgac
atttgctctg
ctgatcatct
tgtgttgtegg
atgcagcatg
aagctacttt
gggaatgcetg
gcgetggceac
gttttttttt
taagctcttce
cctgtatcta
atgtaattta
taaaaaaaga
attatatatc
acccttttet
ttaaattaat
tccaacttac
aacctcaaat
tgatcttcaa
aattttaggt
ctgtggagta

ccctcagecet

ccacatcatt
acagggcatg
tatttttctt
atctcgatgg
accagaagta
atttgggatt
cagggaccag
acggagtaac
agatgaaaga
agaagttatc
attgccaaaa
agaggatttt
tggagaattt
aagtcttgtg
taaagttaaa
caaaagaggg
cacaaatatc
cttttgatgg
ggaagtctge
gatggggcag
aaccctttte
cccttectgt
atttaaaagg
catcttttte
gcatcgecectt
tctecaccat
caatcagtca
attaaaagcc
aatgtaaggt
aaataatttt
ctggaaaatt
ctacataaat
ggtacttget
tcctacacta
aaaaatggtg
aaggttggtt
gtattgggac
attaagaact

ttactaaagt

gagaccaaat
gattacttac
catgaagacc
agtgggtcce
atcagaatgc
gttctgtatg
ataattttta
tgtccaaaag
ccactcttte
agggaaaaag
attcaccgca
agtctatatg
gcagccttca
ttcgtacaat
atttttcagt
aagaatgttt
acaagtctgc
tcaggcatga
cagtcaactt
ttgcaatcac
cctagccacc
gtggtgcatg
agggtgagag
ctgggetget
cttttcccat
gtagcaagtt
ccaagtactt
tacaaaactg
acaagtttta
cagattgaat
gtatttttgt
atatggggag
ggatccatac
catcctacat
gtgtcctcat
aatttggcag
tgagggagga
ttgttcttta
gtggcgtaaa

tcgagatgat
acgccaagtc
tcacagtaaa
atcagtttga
aagataaaaa
aattgatgac
tggtgggacg
ccatgaagag
cccaagtagg
ataagcagat
gtgcatcaga
cttgtgette
agtagccaca
ttgttaacat
gcataagctg
taggaaccag
ccactcccag
tggaaagaaa
tgceetteta
caagccttgt
accagttcat
ttcagtcctt
gtgaggaggt
ggggctetgg
tgggtccage
ctcaggaaaa
atgtggttac
cttgataaca
atttctgagt
tggagtaaaa
tacataagca
tcttagccta
taacatcttt
cttcttecta
tcattctecet
ctgagttcct
tgtgtaaaga
taactggaga
tcacagtagt

167

caaacttata
aatcatccac
aataggtgat
acagttgtct
cccatatagce
cggacagtta
aggatatctg
attaatggca
aaagactctc
tctcgeectet
accctccttg
tccaaaaaca
ccatcatgac
caaaacacag
gtgtggaaca
aattctctge
gaagaaagag
ctgctgctac
accaccagat
tetettteet
ttctgaggga
gacaaatttt
cactttgggt
ccttggettg
aatgaagacg
tacaattgat
tttgtccagg
gttttgaatg
ttcttetatt
taatattact
gcttttaaag
atgacaaata
actaatacct
gtcttttate
ccttectttt
ccccaggeag
ttaacatcag
atataaccta

agcaaagaaa

gatattgcac
agagacctca
tttggtctag
ggatccattt
tttcagtcag
ccttattcaa
tctccagatc
gagtgcctaa
ctaagcaaga
attgagctgce
aatcgggctg
cccattcagg
agcatctact
ttctgttect
gaaggaaatt
tgccagtgtt
gagagaccct
agcttgggag
caatatgtgg
gttctgggat
tggaacaaaa
taccaaaatg
gtggcggaaa
ccagccggaa
agtgtttggg
atcttcctcce
gcacaaaatg
tgagacattt
atatttttat
tcccactaga
aaagatcatt
tttataattt
cattgtttct
tagaatatgc
ttcccaagcece
agaatagacc
taaagaaccg
accctaacat

gtgactctgg

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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atgtgttcct
aatataaatc
aggcagaacc
attgccccegg
ggagggccta
gaaaagcaat
agtaaaaatg
tcttttaaaa
aacatgctta
cctcectceag
ggcattttca
gctgtctgat
aggctcaggg
ccttttttet
aggaatttcc
gttgagctcce
gtttgtgtgg
ttcctgtaag
aaaaatctca
tcatcattaa
caatttataa
ccttaaaaga
ttgtgattga
ttaggataga
ttcaagactt
tgcagtcaca
gctgcacacce
tgcacacctc
aactacctcc
agctctagaa
tccttttgte
gtaactgaat
taatcttaaa
aattttaatt
cacagcttca
atgatgaacc
tatcagcact
aacaaaccat

gtcatacatt

ggccagtacc
aaatcaaatg
tataaaataa
tgtctttcag
ctgaaaattc
gagttcttaa
gattcatgct
gcagtctatt
tgttaccttt
ctgggcagga
aaattcaagg
ttgaaaaagg
tattcagaga
tettttetee
cctgagtttt
taagaaaata
ataatatgtg
gcagcttcag
gagcaaccat
attagtctag
aaggtatttg
ggaattctgt
gatctggtag
tgttacattt
cagcaatgtc
gctctttate
cctecctecaga
atttagcttt
tcagaatgag
tatgaagatg
ctaaagggca
gttgttgaaa
tcggttacat
ttcggtagge
tcacatgcac
atttttcagg
ttcaaactag
agccagacat

gaaatggtgt

tceettatcea
tgcccageca
atcagggaat
cctactgcca
catgcaagtg
gtctttgtga
gatttgaaga
tttcttttta
tccgaggttg
gctgectcagg
tgataacgct
gaaatagatt
tttgtatagt
atcaaattct
gtatgccttt
caaggaggaa
actgcttcce
tgecettetgt
aagattattt
catctaaact
tgaatagaaa
ctagctgtca
gacgtgcetgg
atgtcagtgt
aacctgaaac
acacaatgtt
tctcacctge
agtttgaaac
gtaatgaata
atctaagatt
ttatacattt
gtggtgccag
gaaattaaat
ttttagcaag
agattttcct
attctcttcet
tgattccaac

gggaagttta
aggtaaggcg

tgaatgtaga
agctatgtag
tagaaattat
ttatttttge
gaaaataatc
gtagagcaag
gcatctgtgt
aatttgtcce
ggaagagcca
aggagctagt
ttcttettee
tgatctcaaa
gccctcaaaa
tttttcteta
ttttttttgg
ctctttgttg
tgacgagctt
agtgtatata
taaaatatgt
tttaccactg
atacaatgtg
aattctggtt
ggcacgctag
tggcaaagag
tttgtaaata
gtcttteecet
cccteetgta
acattgcagg
gttatttatt
ttaactttta
aagcagtaat
aatctgtttt
agttaatggt
acagtaagta
gttgagagac
ttgtccaaac
tattaggcta
ctatgagtat

ttagaaaaat

168

ctcteteate
taagggactt
ttaaagtttt
tacaatacct
ctcaagttat
atcctacaaa
gcataatata
catagatgct
ggagctctca
tatagaggaa
tttetgtttt
tgaatctgtg
aataacaaaa
gtttacaaat
cttagactat
tgcagagcac
gtgaggctgt
aggaaagatt
agtatgactg
aaataatatt
atcatttgta
ccttaacatc
cagataaaat
cattgtgtag
tttcctagat
catcaggcaa
cattcacctc
gttcaggtga
ttaaaatatg
tgtatacttg
actgaaaaat
aggggtacgt
aacacttgac
catcttcata
tgcccagtta
tggcattgtg
ttaaaaagca
aaacagcaaa

accttgacaa

aagatttagg
gaacaatatt
caaattgtaa
acatttcaga
taatgagttt
attcagaaat
atgctgcatc
tttgaacatg
ggcagggccce
gcttagegtt
agaatagatt
cccagaagcc
ttttagettt
gacatggaaa
agataggcgt
tttatgagta
acttatgtct
acgccttetg
atggactttt
gaccaaaaag
cttatgtgca
cagtccttga
cccgtatact
taataaagaa
tgttatttga
ttttagaact
tccagcecttg
cctcttcaaa
aaaagtcagg
ttgagcactc
gtagctcaga
atcagaatct
taacagatat
atgagttagc
agagggtaga
agtgctagaa
aaacaaacca
tagcttacag
tttgccaaat

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
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gatcttactg
ttgtgaagag
tttagactgc
agagaaaaca
agtatagtca
tttctagaga
agaaatgtgt
gcagcaatca
attttcttgt
gtaaacttgc
tcaaaaatgc
actagctaac
atcggtcccet
gtgtgttact
gattgtatat
ctctggtaaa
tttgttttgt
tttcagtcct
tagaagagga
gtttaggggt
acaagttcgg
ctaagtgtca
agttttgact
tatatctggg
ctcattgaaa
<210> 40
211> 603
212> PRT
213> 4
<400> 40

Met Met Arg Gly

1

Asp Gly Glu Lys

Thr Gly Glu Glu

35

Thr His Asn Phe

50

Phe Cys Arg Lys

tgccttecatg
agcagccacc
aaagataaat
caggtaaatt
gatatattta
aactttttct
gacggtcatt
catgtattaa
tcccagatta
agctcagcaa
tctgagggcee
gacctggegg
cgccacccte
aacagccatg
tggcccgaag
ctgaaaatac
tgtttttaga
aaattttgcce
tagaaacata
ggttagtctce
ctgttgtttt
atgtagtttt
aattgcaatg
ttttttttgt

acaactaaaa

5

20

Leu Ile

Lys Pro

Leu His

Val Arg

Leu Leu

atgcaataaa
ctggtctaac
gcactaaaga
ttcagtgaac
tcacatagag
actcccatag
ttaaattgct
ctagtgagaa
ctgctgccaa
ctgttttgca
aggtggggcce
gcggatgtga
aagaaaggct
ggttgttgag
agaatgaagt
tggtaagatt
taatgttttc
agtcatggta
agttctaaaa
tacctcaaaa
tgtaatacat
attaattact
attaatatag
gatgcttttt
tacgtttatt

Pro Glu

Ile Gly
Val

40
Lys Thr
55

Phe

aaaaaaaaaa
tcagctgtgt
gtttatagcc
aaaattattt
caaataggtt
gttcttcaaa
gtagtttggg
aggagaaatt
cctagacact
aagttagtgg
tccaggggcet
accggacaca
tcagcgggtt
cacccgagga
ggccagtgta
tttgttttat
acttccattt
attagcagtt
gcttaaggta
aaagtgagtg
ttttttttta
aagtcagttt
ccagttgtgce
ttcttaagac
cgtgttaata

Cys Cys Ala
10

Trp Asp Thr

25

Glu Val Leu Glu

Phe Phe Thr

Gln Gly Phe Arg

169

atttagcata
taatattttt
aaaatcacat
ttttaaagta
gaaatcacaa
gcatggaact
gctgaagtac
aagatatagg
gagtttccag
gactgtcctg
cctctctgag
ctccatggtg
ctctagacgt
gtgcaatagc
ctcatgttcce
cagtacacta
ggaaagacat
tctatcaggt
accgtggttt
aatcttttat
accttttgac
cattaaaatg
atgaggacac
ttctgtagat

tggaaaaaaa

Val Tyr Arg

Asp Ile Ser
30
Asn Val Pro

45
Leu Ala
60

Cys Gln

Phe

Thr

aatcagtgat
tagcgtgcaa
ttaaaaaatg
cataatccct
ttcagtgaca
tttatataac
tgtgtgetgg
acagaatttg
aggctgaaac
cttatgctgt
gggacatcag
tgettettgt
ctccactaag
atctctgcat
atgttgctag
gagagtaagc
ttaaattgag
atttttaagg
attttaaaat
ttcagcattc
cccectttac
tttatttagc
agccagtgag
ttatgaagta
aaaa 7434

Ile
15
Trp

Gln
Leu
Leu Thr
Cys Asp

Cys Gly

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
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65

Tyr Lys Phe

Asn
His
Cys
Tle
145
Phe
Arg
Asn
Ser
Leu
225
Arg
Gly
Thr
Gly
Pro
305
Arg
Lys

Tyr

Ile

Tyr
Pro
Gly
130
Leu
Arg
Ser
Ile
Thr
210
Ser
Lys
Arg
Val
Lys
290
Thr
Lys
Pro
His

Asp
370

Asp
Tle
115
Ser
Thr
Pro
Ser
Asp
195
Thr
Asn
Ser
Arg
Gly
275
Trp
Pro
Thr
Gln
His

355
Ile

His

Gln

100

Pro

Ser

Ser

Ala

Ser

180

Asp

Gly

Val

Ser

260

Gln

His

Gln

Leu
340
Leu

Ala

Gln
85

Leu
Gln
Pro
Pro
Asp
165
Ala
Leu
Leu
Lys
Ser
245
Ser
Arg
Gly
Gln
His
325
Ala
His

Arg

70
Arg

Asp
Glu
Ser
Ser
150
Glu
Pro
Tle
Ser
Ala
230
Ser
Ser
Tle
Asp
Leu
310
Val
Tle

Ile

Gln

Cys

Leu

Glu

Ala

135

Pro

Asn
Arg
Ala
215
Leu
Ser
Asp
Gly
Val
295
Gln
Asn
Val

Ile

Thr
375

Ser
Leu
Ala
120
Pro
Ser
His
Val
Asp
200
Thr
Gln
Glu
Asp
Ser
280
Ala
Ala
Tle
Thr
Glu

360
Ala

Thr
Phe
105
Ser
Pro
Lys
Arg
His
185
Gln
Pro
Lys
Asp
Trp
265
Gly
Val
Phe
Leu
Gln
345

Thr

Gln

170

Glu
90

Val
Leu
Ser
Ser
Asn
170
Tle
Gly
Pro
Ser
Arg
250
Glu
Ser
Lys
Lys
Leu
330
Trp

Lys

Gly

75
Val

Ser
Ala
Asp
Tle
155
Gln
Asn
Phe
Ala
Pro
235
Asn
Tle
Phe
Met
Asn
315
Phe
Cys

Phe

Met

Pro
Lys
Glu
Ser
140
Pro
Phe
Thr
Arg
Ser
220
Gly
Arg
Pro
Gly
Leu
300
Glu
Met
Glu

Glu

Asp
380

Leu
Phe
Thr
125
Tle
Tle
Gly
Tle
Ser
205
Leu
Pro
Met
Asp
Thr
285
Asn
Val
Gly
Gly
Met

365
Tyr

Met
Phe
110
Thr
Gly
Pro
Gln
Glu
190
Asp
Pro
Gln
Lys
Gly
270
Val
Val
Gly
Tyr
Ser
350

Ile

Leu

Cys
95

Glu
Leu
Pro
Gln
Arg
175
Pro
Gly
Gly
Arg
Thr
255
Gln
Tyr
Thr
Val
Ser
335
Ser

Lys

His

80
Val

His
Pro
Pro
Pro
160
Asp
Val
Gly
Ser
Glu
240
Leu
Tle
Lys
Ala
Leu
320
Thr
Leu

Leu

Ala
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Lys Ser Ile

385
Glu

Ser
Leu
Ser
Met
465
Tle
Arg
Lys
Leu
Gln
545
His
Glu

Ala

Asp
Arg
Trp
Phe
450
Thr
Phe
Ser
Lys
Leu
530
Tle
Arg

Asp

Gly

<210> 41

211>
<212>
<213>

<220>

221>
222>
223>

<400> 41

atgaagacgc tgagcggegg cggeggegge geggageagg gecaggetet gttcaacggg 60
gacatggaac ccggaggenc cgegeecggeg ccegeggeet cgteggeege ggaccetgee 120

Leu
Trp
Met
435
Gln
Gly
Met
Asn
Lys
515
Ser
Leu
Ser

Phe

Gly
595

2295
DNA
o (Equus caballus)

Tle
Thr
Ser
420
Ala
Ser
Gln
Val
Cys
500
Arg
Lys
Ala
Ala
Ser

580
Tyr

His
Val
405
Gly
Pro
Asp
Leu
Gly
485
Pro
Asp
Arg
Ser
Ser
565

Leu

Gly

misc feature
(79) .. (79)
niga, c, g,Ht

Arg
390
Lys
Ser
Glu
Val
Pro
470
Arg
Lys
Glu
Gln
Tle
550
Glu

Tyr

Glu

Asp

Ile

His

Val

Tyr

455

Tyr

Gly

Ala

Arg

Asn

535

Glu

Pro

Ala

Phe

Leu

Gly

Gln

Ile

440

Ala

Ser

Tyr

Met

Pro

520

Ser

Leu

Ser

Cys

Ala
600

Lys Ser Asn

Asp

Phe
425
Arg

Phe

Asn

Leu

Lys

505

Leu

Glu

Leu

Leu

Ala

585
Ala

171

Phe
410
Glu
Met
Gly
Tle
Ser
490
Arg
Phe
Val
Ala
Asn
570

Ser

Phe

395
Gly

Gln
Gln
Tle
Asn
475
Pro
Leu
Pro
Tle
Arg
555
Arg

Pro

Lys

Asn
Leu
Leu
Asp
Val
460
Asn
Asp
Met
Gln
Arg
540
Ser

Ala

Lys

Tle
Ala
Ser
Lys
445
Leu
Arg
Leu
Ala
Val
525
Glu
Leu

Gly

Thr

Phe
Thr
Gly
430
Asn
Tyr
Asp
Ser
Glu
510
Gly
Lys
Pro

Phe

Pro
590

Leu
Val
415
Ser
Pro
Glu
Gln
Lys
495
Cys
Lys
Asp
Lys
Gln

575
Ile

His
400
Lys
Tle
Tyr
Leu
Tle
480
Val
Leu
Thr
Lys
Tle

560
Thr

Gln
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attcccgagg
gccctattgg
gaagaataca
ctggggaatg
tettectett
gatgtgtcac
aacaaacaga
aaagcactga
ggagagaaga
catgtagaag
ttcaccttag
acatgtggtt
tatgaccaac
gaggaggcect
tccgattcca
ccacagcctt
tcctcatcag
attagagacc
cctgectcat
caacgggaaa
agacgggatt
attggatctg
aaaatgttga
ggagtactca
ccacaactgg
atcattgaga
ggcatggatt
tttcttcatg
cgatggagtg
gaagtaatca
gggattgttc
gaccagataa
agtaactgtc
gagagaccac
aaaattcacc
tttagtctat
tttcetgtee
210> 42
211> 764

aggtatggaa
acaaatttgg
ccagcaagct
gaactgattt
ctagccttte
ggagcaaccce
ggacagtggt
tgatgagagg
aaccaattgg
tgttggagaa
cattttgtga
ataaatttca
ttgatttget
ccttagcaga
ttgggccecceca
tccgaccage
ctccaaatgt
aagggtttcg
tacctggcectce
ggaaatcatc
caagtgacga
ggtcatttgg
atgtgacagc
ggaaaactcg
ctattgttac
ccaaatttga
acttacacgc
aagacctcac
ggtcccatca
gaatgcaaga
tgtatgaatt
tttttatggt
caaaagccat
tctteccceca
gcagtgcatce
atgcttgtge
actga 2295

tatcaaacaa
tggggagcat
agatgccctce
ttctgtttet
agtgctacct
taagtcacca
acctgcaagg
tctaatccca
ctgggacact
tgttccactt
cttttgtcga
ccagcgttgt
gtttgtctcee
gactgccctt
aattctcacc
agatgaagat
acatataaac
tagtgatgga
actcactaat
ttcatcctcea
ttgggagatt
gacagtctac
acccacacct
acatgtgaat
ccagtggtgt
gatgatcaaa
caagtcaatc
agtaaaaata
gtttgaacag
taaaaacccg
gatgactgga
gggaagagga
gaagagatta
aattctcgcece
agagccctcce

ttctccgaaa

atgattaaat
aatccaccat
caacaaagag
agttctgcat
tcatctcttt
caaaaaccta
tgtggcgtta
gagtgetgtg
gatatttcct
acaacacaca
aagctgecttt
agtacagagg
aagttctttg
acatctggat
agtccatctce
catcgaaatc
acaatagaac
ggatcaacca
gtgaaggcat
gaagacagga
cctgatggge
aagggaaagt
cagcagttac
atcctactct
gagggctcca
cttatagata
atccacagag
ggtgattttg
ttgtctggat
tatagctttce
cagttacctt
tatctatcte
atggcagagt
tctattgagc
ttgaatcggg

acacccatcc

172

tgacacagga
caatatatct
aacaacagtt
caacggacac
cagtttttca
tcgttagagt
cagtccggga
ctgtttacag
ggctcactgg
actttgtacg
tccagggttt
ttccactgat
aacaccaccce
catcccette
cttcaaaatc
agtttggaca
ctgtcaatat
caggtttatc
tacagaaatc
atcgaatgaa
agatcacagt
ggcatggtga
aggccttcaa
tcatgggcta
gcttatatca
ttgctecggea
acctcaagag
gtctagccac
ccattttgtg
aatcagatgt
attcaaacat
cagatctcag
gcctaaaaaa
tgctggececeg
ctggcttcca
aggcageggss

acatatagag
ggaggcctat
attggaatcc
cgttacatct
aaatcccaca
cttcectgecece
cagtctaaag
aattcaggat
agaggaattg
gaaaactttt
ccgectgtcaa
gtgtgttaat
agtatcacag
tgcaccccecce
cattccaatt
acgagaccgg
tgatgacttg
tgccacccecce
tccaggacct
aactcttggt
gggacaaaga
tgtggcagtg
aaatgaagta
ttcaacaaag
ccatctccac
aactgcacag
taataatatt
agtgaaatct
gatggcacca
atatgccttt
caacaacagg
taaggtacgg
gaaaagagac
ctcattgcca
gacagaggat
atatggtgceg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
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<212>

213> 4
<220>

<2217
222>
223>

<400> 42
Met Lys Thr Leu Ser

1

Leu
Ala
Lys
Lys
65

Glu
Leu
Ala
Leu
Ser
145
Asn
Asp
Cys
Asp
Leu

225
Phe

Phe
Ser
Gln
50

Phe
Glu
Leu
Ser
Pro
130
Asn
Lys
Ser
Ala
Thr
210

Glu

Thr

PRT

Asn
Ser
35

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

Asn

Leu

Gly
20

Ala
Ile
Gly
Thr
Ser
100
Asp
Ser
Lys
Arg
Lys
180
Tyr
Ile

Val

Ala

misc feature
@7 ..2n
Xaa i] LA RAFA] RIRAEAE I A TR

5
Asp

Ala

Lys

Glu

Ser

85

Leu

Thr

Leu

Ser

Thr

165

Lys

Arg

Ser

Pro

Phe
245

Gly Gly Gly

Met
Asp
Leu
His
70

Lys
Gly
Val
Ser
Pro
150
Val
Ala
Tle
Trp
Leu

230
Cys

Glu
Pro
Thr
55

Asn
Leu
Asn
Thr
Val
135
Gln
Val
Leu
Gln
Leu
215

Thr

Asp

Pro
Ala
40

Gln
Pro
Asp
Gly
Ser
120
Phe
Lys
Pro
Met
Asp
200
Thr

Thr

Phe

Gly
Gly
25

Tle
Glu
Pro
Ala
Thr
105
Ser
Gln
Pro
Ala
Met
185
Gly
Gly
His

Cys

173

Gly
10

Gly
Pro
His
Ser
Leu
90

Asp
Ser
Asn
Tle
Arg
170
Arg
Glu
Glu

Asn

Arg
250

Ala
Xaa
Glu
Ile
Ile
75

Gln
Phe
Ser
Pro
Val
155
Cys
Gly
Lys
Glu
Phe

235
Lys

Glu
Ala
Glu
Glu
60

Tyr
Gln
Ser
Ser
Thr
140
Arg
Gly
Leu
Lys
Leu
220

Val

Leu

Gln
Pro
Val
45

Ala
Leu
Arg
Val
Ser
125
Asp
Val
Val
Tle
Pro
205
His
Arg

Leu

Gly
Ala
30

Trp
Leu
Glu
Glu
Ser
110
Leu
Val
Phe
Thr
Pro
190
Tle
Val

Lys

Phe

Gln
15

Pro
Asn
Leu
Ala
Gln
95

Ser
Ser
Ser
Leu
Val
175
Glu
Gly
Glu

Thr

Gln
255

Ala
Ala
Ile
Asp
Tyr
80

Gln
Ser
Val
Arg
Pro
160
Arg
Cys
Trp
Val
Phe

240
Gly
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Phe
Glu
Val
Leu
305
Ser
Ser
Asn
Tle
Gly
385
Pro
Ser
Arg
Glu
Ser
465
Lys
Lys
Leu
Trp
Lys

545
Gly

Arg
Val
Ser
290
Ala
Asp
Tle
Gln
Asn
370
Phe
Ala
Pro
Asn
Tle
450
Phe
Met
Asn
Phe
Cys
530

Phe

Met

Cys

Pro

275

Lys

Glu

Ser

Pro

Phe

355

Thr

Arg

Ser

Gly

435

Pro

Gly

Leu

Glu

Met

515

Glu

Glu

Asp

Gln
260
Leu
Phe
Thr
Tle
Tle
340
Gly
Tle
Ser
Leu
Pro
420
Met
Asp
Thr
Asn
Val
500
Gly
Gly

Met

Tyr

Thr

Met

Phe

Ala

Gly

325

Pro

Gln

Glu

Asp

Pro

405

Gln

Lys

Gly

Val

Val

485

Gly

Tyr

Ser

Ile

Leu

Cys
Cys
Glu
Leu
310
Pro
Gln
Arg
Pro
Gly
390
Gly
Arg
Thr
Gln
Tyr
470
Thr
Val
Ser
Ser
Lys

550
His

Gly
Val
His
295
Thr
Gln
Pro
Asp
Val
375
Gly
Ser
Glu
Leu
Tle
455
Lys
Ala
Leu
Thr
Leu
535

Leu

Ala

Tyr
Asn
280
His
Ser
Tle
Phe
Arg
360
Asn

Ser

Leu

Gly

440

Thr

Gly

Pro

Arg

Lys

520

Ile

Lys

Lys
265
Tyr
Pro
Gly
Leu
Arg
345
Ser
Ile
Thr
Thr
Lys
425
Arg
Val
Lys
Thr
Lys
505
Pro
His
Asp

Ser

174

Phe

Asp

Val

Ser

Thr

330

Pro

Ser

Asp

Thr

Asn

410

Ser

Arg

Gly

Trp

Pro

490

Thr

Gln

His

Ile

Ile

His
Gln
Ser
Ser
315
Ser

Ala

Ser

Gly
395
Val
Ser
Asp
Gln
His
475
Gln
Arg
Leu
Leu
Ala

555
Ile

Gln
Leu
Gln
300
Pro
Pro
Asp
Ala
Leu
380
Leu
Lys
Ser
Ser
Arg
460
Gly
Gln
His
Ala
His
540

Arg

His

Arg

285

Glu

Ser

Ser

Glu

Pro

365

Ile

Ser

Ala

Ser

Ser

445

Ile

Asp

Leu

Val

Ile

525

Ile

Gln

Arg

Cys
270
Leu
Glu
Ala
Pro
Asp
350
Asn
Arg
Ala
Leu
Ser
430
Asp
Gly
Val
Gln
Asn
510
Val
Tle

Thr

Asp

Ser

Leu

Ala

Pro

Ser

335

His

Val

Asp

Thr

Gln

415

Glu

Asp

Ser

Ala

Ala

495

Ile

Thr

Glu

Ala

Leu

Thr

Phe

Ser

Pro

320
Lys

His
Gln
Pro
400
Lys
Asp
Trp
Gly
Val
480
Phe
Leu
Gln
Thr
Gln

560
Lys
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Ser Asn Asn

Phe Gly Leu

595

Glu Gln Leu
610

Met Gln

625

Gly

Asp

Tle Val

Tle Asn Asn
Asp
675

Met

Ser Pro

Leu
690

Pro

Arg

Phe
705
Lys

Gln

Ile His

Gln Thr Glu

Ile Gln Ala
755
<210> 43

211> 2678

<212> DNA

565
Ile Phe
580
Ala Thr

Ser Gly

Lys Asn

Leu

Val

Ser

Pro

His Glu

Ser
600
Leu

Lys

Ile
615

Tyr Ser

630

Tyr
645
Asp

Leu

Arg
660

Leu Ser

Ala Glu

Ile Leu

Glu

Gln

Lys

Cys

Ala

Leu Met

Ile Ile

Val Arg
680
Leu Lys
695

Ser Ile

710

Ser
725
Phe

Arg

Asp
740

Gly Gly

Ala

Ser

Tyr

Ser Glu

Leu Tyr

Ala
760

Gly

213> ¥ (Gallus gallus)

<400> 43

tceeeetecee
gcegageess
ggcgecetget
atcaaacaga
ggagagcata
gatgctctac
tctgtttcca
gtagcacctt

aagtctccac

tcgecceccage
cctegetett
acgccgggag
tgattaaatt
acccaccatc
agcagagaga
gttcagcttce
catcccttte

agaagcctat

gcttcecgatcee
caacggggac
cggceggegsce
aacacaagaa
aatatattta
acagcagtta
aacggacaca
agtttatcaa
tgttagagtc

570

Asp Leu Thr

585
Arg

Trp Ser

Trp Met Ala

Phe Gln Ser

635

Thr Gly Gln
650

Phe Met

665

Ser

Val

Asn Cys

Lys Lys Arg

Glu Leu
715

Leu

Leu

Ser
730
Cys

Pro

Ala
745
Phe

Ala

Pro Val

aagatggcgg
atggagcccg
gacccggeca
catatagaag
gaggcctatg
ttggaatcca
gttgcatcat
aatcctactg

ttcectgececa

175

Val Tle
590

His

Lys
Gly Ser
605
Glu

Pro Val

620
Asp

Val Tyr

Leu Pro Tyr

Gly Gly
670
Ala

Arg

Lys
685
Glu

Pro

Asp Arg

700

Ala Arg Ser

Asn Arg Ala

Lys
750

Ser Pro

His

cgctgagcag
agccgecegece
tcccggagga
cgctgttaga
aggagtacac
tgggaaatgg
cttcectecte
atatgtcgceg

acaagcaaag

575
Gly Asp

Gln Phe

Ile Arg

Ala Phe
640
Ser Asn
655
Tyr Leu

Met Lys

Pro Leu
Pro
720
Phe

Leu

Gly
735

Thr Pro

cggcagcagc
gceegtgetg
ggtgtggaat
caagtttgga
cagcaaacta
aactgatttc
tagcctctet
gaataaccct

gactgtggtt

120
180
240
300
360
420
480
540
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ccggcaagat
cttattccag
tgggacactg
gtgccactca
ttctgtcgaa
cagcgctgta
tttgtctcca
accacccegg
attctcccta
gatgaagacc
cacatcaata
ggagagggag
cccagtcccece
gtgttcagag
cttaccaatg
tcatcctcag
tgggaaatac
acagtctaca
cccacacctce
catgtgaata
cagtggtgtg
atgatcaaac
aagtcaatca
gtaaaaatag
tttgaacagt
aaaaacccat
atgactggac
ggacgaggat
aagagactaa
attcttgect
gagccgtcac
tctccaaaaa
atgtgaaagc
cgtacgttct
ttcctaacat
ggaacagctg
<210> 44

211> 806

212> PRT

gtggggtgac
aatgctgtge
acatttcctg
caacacacaa
agctgetttt
gcacagaagt
agttctttga
catcgggatc
gtccttetee
atcggaatca
caattgagcc
cccctttgaa
tectteatte
gttcaactgc
tgaaagcatt
aagacagaaa
cagatgggca
aaggaaagtg
aacagttaca
tectactttt
aggggtccag
taattgatat
tccacagaga
gtgacttcgg
tatctggatc
atagctttca
agttaccata
atctatctcc
tggcagaatg
ccattgagct
taaaccgggce
cgcccatccea
gtgtgeectgt
cagttcctac

ggggcattga
gcaagaagaa

agtccgagac
tgtttacaga
gctaaccgga
ttttgtacga
ccagggattc
gccactgatg
acatcacccc
gtacccctca
ttcaaaatcc
gtttgggcaa
agtcaatatt
ccagctgatg
tgtccccagt
aggtttgtcet
acagaaatca
taggatgaaa
gatcacagtt
gcatggtgac
ggctttcaaa
tatgggttat
cttatatcac
tgcacgacag
cctcaagagt
tctggctaca
aattctatgg
gtcagatgtg
ctcaaacatc
agacctcagt
cttgaaaaag
tctggeceegg
tggcttccag
agcaggggga
ttgctecatgt
cagcgacttt
acgtcctgag
ttagaaggta

agcctgaaga
atacaggatg
gaggagttac
aaaacattct
cgatgccaga
tgtgttaact
atatcgcagg
gtgcccccat
attccaatcc
cgcgaccgat
gatgacttga
cgctgtette
gaaatagtgt
gcaacacctce
ccaggccccece
acccttggte
ggacaaagga
gtggcagtga
aatgaagtag
tcaacaaaac
catctgcaca
actgcacaag
aataatattt
gtgaaatcac
atggcaccgg
tatgcattcg
aacaacaggg
aaagtaagaa
aaaagagatg
tcgttgccaa
accgaggatt
tacggtgggt
gctggtgtgt
ttaaggttta

cacaagtcag

aagctctgat
gagagaagaa
acgtggaggt
tcacgttagc
catgtggcta
acgaccaact
aggagaccac
cagattctgt
cacagccctt
cctcttcage
ttagagacca
ggaaatacca
ttgattttga
ctgcatcttt
aacgggaaag
gacgagattc
taggatctgg
aaatgttgaa
gagtgctcag
ctcagttggce
taattgagac
gcatggatta
ttcttcatga
gatggagtgg
aagtgatcag
ggattgtget
accagataat
gtaactgtcce
agagacctct
aaattcaccg
tcagtctgta
ttccagtaca
tcctgtgtgt
ctgagggaat
tgctggtaag

cttaaagg 2678

176

gatgagaggt
gccaattgge
cttggagaat
gttctgcgac
caaatttcac
cgatttgctg
cttaggagag
tggaccacca
ccgaccagcea
tcccaatgtt
gggtgtacga
atcccggact
gcetggecca
gcctgggtca
gaaatcatcc
aagtgatgat
atcatttgga
tgttacagca
gaaaacacgg
tattgttaca
caagtttgaa
tttgcatgcce
agacctcaca
atctcatcaa
gatgcaagac
ttatgaactg
ttttatggtg
aaaagctatg
ttttccacag
cagtgcatct
tgettgtget
ctgaaaagaa
gcaacgcata
gaagactcat

gaatgtcttg

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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213> 8
<400> 44

Met Ala Ala

1

Asn
Tyr
Asn
Leu
65

Ala
Gln
Ser
Ser
Ser
145
Leu
Val
Glu
Gly
Glu
225
Thr
Gln

Ser

Leu

Gly
Ala
Tle
50

Asp
Tyr
Gln
Ser
Val
130
Arg
Pro
Arg
Cys
Trp
210
Val
Phe
Gly

Thr

Phe

Asp
Gly
35

Lys
Lys
Glu
Leu
Ala
115
Ala
Asn
Asn
Asp
Cys
195
Asp
Leu
Phe
Phe
Glu

275
Val

Leu
Met
20

Ser
Gln
Phe
Glu
Leu
100
Ser
Pro
Asn
Lys
Ser
180
Ala
Thr
Glu
Thr
Arg
260

Val

Ser

Ser
Glu
Gly
Met
Gly
Tyr
85

Glu
Thr
Ser
Pro
Gln
165
Leu
Val
Asp
Asn
Leu
245
Cys

Pro

Lys

Ser
Pro
Gly
Ile
Gly
70

Thr
Ser
Asp
Ser
Lys
150
Arg
Lys
Tyr
Ile
Val
230
Ala
Gln

Leu

Phe

Gly
Glu
Gly
Lys
55

Glu
Ser
Met
Thr
Leu
135
Ser
Thr
Lys
Arg
Ser
215
Pro
Phe
Thr

Met

Phe

Ser

Pro

Asp

40

Leu

His

Lys

Gly

Val

120

Ser

Pro

Val

Ala

Ile

200

Leu

Cys

Cys

Cys

280
Glu

Ser
Pro
25

Pro
Thr
Asn
Leu
Asn
105
Ala
Val
Gln
Val
Leu
185
Gln
Leu
Thr
Asp
Gly
265
Val
His

177

Ala Glu
10

Pro Pro

Ala Ile

Gln Glu

Pro Pro
75

Asp Ala

90

Gly Thr

Ser Ser

Tyr Gln

Lys Pro
155

Pro Ala

170

Met Met

Asp Gly

Thr Gly

Thr His
235

Phe Cys

250

Tyr Lys

Asn Tyr

His Pro

Gly
Val
Pro
His
60

Ser
Leu
Asp
Ser
Asn
140
Tle
Arg
Arg
Glu
Glu
220
Asn
Arg
Phe

Asp

Ile

Ala
Leu
Glu
45

Tle
Tle
Gln
Phe
Ser
125
Pro
Val
Cys
Gly
Lys
205
Glu
Phe
Lys
His
Gln

285

Ser

Ser

Gly
30
Glu

Glu

Gln

Ser
110

Ser

Thr

Gly
Leu
190
Lys
Leu
Val

Leu

Gln
270
Leu

Gln

Leu
15

Ala
Val
Ala
Leu
Arg
95

Val
Ser
Asp
Val
Val
175
Tle
Pro
His
Arg
Leu
255
Arg

Asp

Glu

Phe

Cys

Trp

Leu

Glu

80

Glu

Ser

Leu

Met

Phe

160

Thr

Pro

Ile

Val

Lys

240

Phe

Cys

Leu

Glu
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Thr
305
Pro
Ser
His
Val
Asp
385
Cys
Val
Gly
Ser
Glu
465
Leu
Tle
Lys
Ala
Leu
545
Thr

Leu

Leu

290
Thr

Pro
Lys
Arg
His
370
Gln
Leu
Pro
Ser
Leu
450
Arg
Gly
Thr
Gly
Pro
530
Arg
Lys

Tyr

Ile

Leu
Ser
Ser
Asn
355

Ile

Gly

Ser
Thr
435
Thr
Lys
Arg
Val
Lys
515
Thr
Lys
Pro
His

Asp
595

Gly
Asp
Tle
340
Gln
Asn
Val
Lys
Glu
420
Ala
Asn
Ser
Arg
Gly
500
Trp
Pro
Thr
Gln
His

580
Ile

Glu
Ser
325
Pro
Phe
Thr
Arg
Tyr
405
Tle
Gly
Val
Ser
Asp
485
Gln
His
Gln
Arg
Leu
565

Leu

Ala

Thr
310
Val
Tle
Gly
Tle
Gly
390
Gln
Val
Leu
Lys
Ser
470
Ser
Arg
Gly
Gln
His
550
Ala
His

Arg

295
Thr

Gly
Pro
Gln
Glu
375
Glu
Ser
Phe
Ser
Ala
455
Ser
Ser
Tle
Asp
Leu
535
Val
Tle

Ile

Gln

Pro
Pro
Gln
Arg
360
Pro
Gly
Arg
Asp
Ala
440
Leu
Ser
Asp
Gly
Val
520
Gln
Asn
Val

Ile

Thr
600

Ala
Pro
Pro
345
Asp
Val
Ala
Thr
Phe
425
Thr
Gln
Glu
Asp
Ser
505
Ala
Ala
Tle
Thr
Glu

585
Ala

178

Ser
Tle
330
Phe
Arg
Asn
Pro
Pro
410
Glu
Pro
Lys
Asp
Trp
490
Gly
Val
Phe
Leu
Gln
570

Thr

Gln

Gly
315
Leu
Arg
Ser
Tle
Leu
395
Ser
Pro
Pro
Ser
Arg
475
Glu
Ser
Lys
Lys
Leu
55h
Trp

Lys

Gly

300

Ser
Pro
Pro
Ser
Asp
380
Asn
Pro
Gly
Ala
Pro
460
Asn
Tle
Phe
Met
Asn
540
Phe
Cys

Phe

Met

Ser
Ala
Ser
365
Asp
Gln
Leu
Pro
Ser
445
Gly
Arg
Pro
Gly
Leu
525
Glu
Met
Glu

Glu

Asp
605

Pro
Pro
Asp
350
Ala
Leu
Leu
Leu
Val
430
Leu
Pro
Met
Asp
Thr
510
Asn
Val
Gly
Gly
Met

590
Tyr

Ser
Ser
335
Glu
Pro
Tle
Met
His
415
Phe
Pro
Gln
Lys
Gly
495
Val
Val
Gly
Tyr
Ser
575

Ile

Leu

Val
320
Pro
Asp
Asn
Arg
Arg
400
Ser
Arg
Gly
Arg
Thr
480
Gln
Tyr
Thr
Val
Ser
560
Ser

Lys

His
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Ala Lys Ser
610

His Glu

625

Lys

Asp

Ser Arg

Ile Leu Trp
Phe
675

Thr

Tyr Ser
Met
690
Ile

Leu

Tle
705
Val

Phe

Arg Ser

Leu Lys Lys

Ile Glu
755

Pro

Ser

Glu
770
Tyr

Ser
Leu Ala
785
Gly Gly Phe
<210> 45
211> 4454
<212> DNA
Q213> A
<400> 45
gaaacgtccce
gaggcccacg
ggcggeecceg
acatttttce
cttgectggtg
aaagcgcact
tagaggattc
tggatacagc

Ile Ile

Leu Thr

His

Val

Arg Asp

615

Lys Ile

630

Ser
645
Ala

Trp

Met
660
Gln Ser

Gly Gln

Met Val

Gly

Pro

Asp

Leu

Gly

Ser His

Glu Val

Val Tyr
680
Pro Tyr
695

Arg Gly

710

Cys
725
Arg

Asn

Lys
740
Leu Leu

Ser Leu

Cys Ala

Pro

Asp

Ala

Asn

Ser

Lys Ala

Glu Arg
Ser
760
Ala

Arg

Arg
775

Pro Lys

790

Val
805

Pro

gtgtgggagg
tggceggggce
gaagtgccgce
cggetgtggt
tgaaatgact
gacaatccag
ttacagaaaa

tggacaagaa

His

ggcgggtetg

ggggactcag
tccttggtgg

cctaaatctg
gagtacaaac
ctaatccaga
caagtggtta
gagtacagtg

Leu Lys Ser
Gly Phe
635
Glu

Asp
Gln Phe
650
Ile Arg
665

Ala

Met

Phe Gly

Ser Asn Ile
Ser
715

Arg

Tyr Leu

Met Lys

730

Pro Leu Phe

745

Leu Pro Lys

Gly Phe Gln

Thr Ile

795

Pro

ggtgcggect
gegeetgggg
gggctgttca
tccaaagcag
tggtggtggt
accactttgt
tagatggtga

ccatgagaga

179

Asn Asn Ile

620
Gly

Leu Ala

Gln Leu Ser

Gln Lys
670

Leu

Asp
Ile Val
685
Asn Asn Arg
700
Pro

Asp Leu

Leu Met Ala

Gln Ile
750

Arg

Pro
Tle His
765
Thr Glu
780

Gln

Asp

Ala Gly

gccgeatgac
cgccgactga
tggcggttee
aggcagtgga
tggagcaggt
agatgaatat
aacctgtttg

ccaatacatg

Phe Leu

Thr Val
640
Gly Ser
655
Asn Pro

Tyr Glu

Asp Gln

Ser Lys
720
Glu Cys
735
Leu Ala

Ser Ala

Phe Ser

Gly Tyr
800

tcgtggttcg
ttacgtagcg
ggggtctcca
gcttgaggtt
ggtgttggga
gatcccacca

ttggacatac
aggacaggcg

120
180
240
300
360
420
480
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aaggcttcct
acagggagca
acaagtgtga
gttacgggat
tttacacact
atgggactca
ttttgtcaga
ggagaagtat
tctcagtagt
cttggetgte
ttcttccaca
tgtctgaaac
tctaaagtag
ctaatttttg
tttggtttgt
taaatacaaa
ttaaatccaa
ataatatttc
tacgtctgtg
tttgtacatg
atgaaactga
tcataggtta
aatattcaat
gcagatgttc
ttttcaaacc
ttaatgatgt
acagcaatag
acagtttcaa
gctcattgca
aggaaagaag
tatttaaaca
atttgagaat
ctttgaaggg
gaagttgaaa
ggaggettgg
ggataacttt
taaatactta
tcatattacc

ctgcagagtt

ctgtgtattt
gattaagcga
tttgccaaca
tccattcatt
ggtaagagaa
gggttgtatg
aaagagccac
tcctgttget
ttagtacaat
tgaccagaga
gcacaaacac
agagaaccaa
caactgctgg
gagaaatgtc
ttataatgtt
aatgaatact
ctttcacagt
agtggaatag
acttatctac
tatgaaattg
aagcacatga
ctacctatac
gaacttccat
aaatattgta
tcaaatatag
atataattgc
gggcttgatt
aacttgaaca
ccagtaactc
aggtcagtta
ttttttttte
gaggatgtct
tttaaaacaa
ttgttgagac
cattttaatt
tgataaaaga
ctgaggtcct
ttgaaattca
gtgcttctta

gccatcaata
gtaaaagact
aggacagttg
gaaacctcag
atacgccagt
ggattgccat
tttcaagctg
gtcttcagtce
aatctctatt
atgcacctct
acctctgcca
accgcaaacg
tgattttttt
ataaattact
atcggctcta
gaattttgag
gaagtgcctt
atgtctcaaa
cattgaagga
gttttccaga
ataatttcac
aatgtatgta
ttgtattcaa
aaactttggt
tatattaaca
cttcaatccce
atttcagttg
atccagttag
cagctagtaa
gcacaaaccce
ttttagccat
cagctgagaa
gatgttgata
aggaatggaa
tgcagataat
ctaattccaa
ccatcttcta
gaagagaaga

ctgctaattc

atagcaagtc
cggatgatgt
atacaaaaca
ccaagaccag
accgaatgaa
gtgtggtgat
cactgacacc
tcacagagaa
tgagaagttc
tgttactcce
ccccaggttt
tgaaattcta
tttcttttta
gttttgccaa
ttctctaaac
tctatcctag
tttcctagaa
aatccttatg
aagctatatc
ggecctgtttt
ttaataattt
atttgtttce
atttgtgtca
gcattgttat
aattacattt
cttctcaccce
agtaaagcat
catcacagag
ttttgctagg
tttaccatga
gtagaaactc
acgttttaaa
aatctaagct
aatataatta
accctggtaa
aatggccact
tattatgaat
aacatatact

tgggagettt

180

atttgcggat
acctatggtg
agcccacgaa
acagggtgtt
aaaactcaac
gtaacaagat
ctggtcctga
gctectgeta
tcagaataac
tgttattttt
ttcatctgaa
ttgaaaacag
ctgttgaact
gaatatagtt
tggcatctge
tcttcacaac
gtggtttgta
catgaaatga
tatttgagag
ggggectttee
ttacctaatc
cctagcttac
taccagaaag
ttaatagctg
tcactgtata
caccctctac
ggtgctaatg
aaagaaattc
tagctgcagt
ctggaaaact
taaattaagc
ttctetttat
gatgagtttg
attgatacct
ttctcatgaa
ttgttcectgt
tttcatttat
gtgtccagag

cacagtactg

attaacctct
ctagtgggaa
ctggccaaga
gaagatgctt
agcagtgatg
acttttaaag
cttccetgga
cttccceccage
tacctcctcea
ctgceetggg
aagcagttca
tgtcttgagce
tagaactatg
attattgctg
tctagattca
tttgacgtaa
gacttccttt
atgtctgaga
cagatgccat
caggagaaag
tccacttttt
tgataaacct
ctctacattt
tgatcagtga
tcatggtatc
agcttccceccee
gaccagggtc
ttctgecattt
tagccctgea
cagtatcacg
caatattctc
tcataatgtt
ctcaaaacag
atgaggattt
aaatagactt
ctttaatatc
taagcaaatg
tataatgaac
tcatcatttg

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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taaatggaaa
tcctgagget
ttttcttaaa
gggctcttgt
gcacagaagt
agaagttaca
tgaggcagga
actgcactcc
tgtgaatttt
ggtataaaac
caaaatcctt
ttttggtttt
taccatgccg
tagaatgtta
gtaaaattaa
tgtgaatttt
ggttttttta
tgaactccta
aattcatctc
gatggtttct
ctttgagcag
tttaaaagta
taaaagcctg
ggatgtccgt
aattgtgcaa
gccgatattt
ggttgaatgt
tagtcataat
<210> 46

211> 189

<212> PRT

Q213> A

<400> 46

ttctgetttt
tatcacctca
aatctattaa
gccaatagcece
ttctaaatgg
attagccggg
gaatcacttc
agcetgggtg
ggcacaaagg
gtggttttta
ctcettteccee
tttaaaggtt
gatctgtaaa
cttaatacaa
tetetatttt
tttgtcatga
ccattccaga
agttggcagc
tgctaataaa
ataaacaagg
tctaatgtgce
ttcttgttac
agtactgacc
ggaagttgta
ttctgetgtt
taagttgatt
tttttettgt
tett 4454

ctgtttctge
gtcatttctt
atttgatgtc
cttgtatgta
ggccaaaatt
catggtggcece
aacccaggag
acaagagaga
agtgacaaac
ggctatgttt
aaattaagtg
acatgttcaa
tgaacctgtt
tatcatactt
agtgggccca
cttgaaagca
gcttgtgage
tacaaccaag
ttataagaag
gactataatt
cacacaatta
cagagtagtt
taagatggaa
agacttttat
taaacaggaa
attttattgt
taaatgatgt

tccttetgga
ttttaaatgt
aaattaggga
tgtacttaga
cagacttgag
cgtgectgta
gtggaggtta
cttgtctcca
ttatagttaa
gtgattgectg
cctggecage
gagtgaaaat
aaatgctgta
attacaattt
tgtttagtct
aggatagaga
ataatcatat
aaccaaaaaa
caaggaaaat
cttgtacatt
tctaaggtat
gtattatatt
ttgtatgaac
ttttttgtge
ctattggcct
aaattaatcc

ttaaaaaata

gcagtgctac
ctgtgactgg
gaaagatagt
gttttccaag
tatgttcttt
gtcccagcta
cagtgagcag
aaaaaaaagt
aagctgaata
aaaagaattc
tgtcataaat
aagatgttct
tttgctccaa
ttactatagg
ttcaccatce
aacactttag
ttgctttata
tggtgcgtte
tagggaaaat
atttttcatc
ttgttttcta
tcaaaacgta
tctgetetgg
catcaaatat
ccttggececet
aacctagttc

aaaactggaa

tctgtaattt
cagtgattct
tactcatctt
tatgttctaa
gaatacctta
cttgagaggc
agatcgtgcce
tacacctagg
acttcagtgt
tagtttacct
tacatattcc
gtctgaaggce
cggcttacta
agtgtaatag
tttaaactgc
agatatgtgg
tttatagtca
tgettettgt
attttatttg
tttgetgttt
taagaattgt
agatgatttt
agggagggga
aggtaaaaat
aaatggaagg
tttttaattt
gttcttgget

Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly Lys

1

5

10

15

Ser Ala Leu Thr Ile Gln Leu Ile GIn Asn His Phe Val Asp Glu Tyr

20

25

30

Asp Pro Thr Ile Glu Asp Ser Tyr Arg Lys Gln Val Val Ile Asp Gly

35

40

181

45

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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Glu Thr Cys
50

Ser Ala Met

65

Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln
210> 47
211> 1326
<212> DNA
<213> K
<400> 47
gcegtteatg
cgaggcgess
gtggtggttg
cactttgtgg
gacggtgaga
atgagagacc
agcaaatcct
gatgatgtac
acaaagcaag
aagacccgac
cggatgaaga
gtggtgatgt
tcactgatgce
tcagagaagc
gagacctctt

ttctccecag

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Asp
Gln
70

Asn
Arg
Cys

Ala

Gln

Ile
55
Tyr

Leu

Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Cys

Arg

Gly
180

geggtttegg
tctgecggagt
gagcaggtgg
atgaatatga
cctgtctact
aatacatgag
ttgcagatat
ccatggtgcet
cccacgagcet
agggtgtgga
agctcaacag
agtaagaccc
cctggttctg
tcctgettee
cagaataact
tagttctctg

Tyr

Met

Arg Met

Gly Leu

ggtctccaac
ttgagatttt
cgttgggaaa
tcccaccata
ggacatactg
gacaggcgaa
taacctctac
ggtagggaac
ggccaagagt
ggatgccttt
cagtgaggat
tttaaaagtt
acatccctgg
tgcttcececa
acctcctcac

ccctgggttt

Asp Thr Ala
Thr Gly
75

Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro

Thr Arg

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys
Pro Val
185

agcttctcag
tgcaggtgtg
agtgctttga
gaggattctt
gacacagctg
gggttcctet
agggagcaaa
aagtgtgact
tatggaattc
tacacgcttg
ggcactcaag
ctgtcatcag
aggagacgtg
acttagttac
tcggetgtcece

cccctagaaa

182

Gly Gln Glu

60
Glu

Gly Phe

Asp Tle Asn

Val Pro
110

Asp

Asp
Thr Val
125
Pro Phe Ile
140
Phe

Tyr Thr

Asn Ser Ser

Val Met

gttgaaatcc
aaatgactga
caatccagct
accgaaaaca
gacaagagga
gtgtgtttge
ttaagcgegt
tgccaacaag
cattcattga
taagggagat
gctgtatggg
aaacgagcca
tttctgetge
tgagcacagc
gaccagagaa

Caaacacacc

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Asp
175

aaaagcctcc
gtacaaactg
aatccagaac
agtggtgatt
gtacagtgcce
catcaataat
gaaagactct
gacagttgac
aacctcagcc
acgccagtac
gctgeectgt
ctttcaagcc
tctctgecatce
catctaacct
atgaacctgt
tgccagetgg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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ctttgteccte
ctgttgtcaa
cccaactgtt
cgagaataga
agctggegte
agtcttctca
aaaaaa 1326
<210> 48
211> 189
<212> PRT
213> K
<400> 48
Met Thr Glu
1
Ser Ala Leu
Thr
35

Cys

Asp Pro

Glu Thr
50
Ser Ala Met
65
Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln
<210> 49

<211> 4470
<212> DNA

cgaaaagcag
cagtttctta
gaacttggcce
attagtgttg
tgctctgtat
gctgecatgea

Tyr Lys
Thr
20
Ile

Ile

Glu

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Leu

Gln

Asp

Asp

Gln

70

Asn

Arg

Cys

Ala

Gln

tttacattga
agctctaagg
ttgttagttt
ctgattgcct
tcataaatgc

attaaatcca

Val Val

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Gly Cys

180

Tyr

Met

Arg Met

Gly Leu

tgcagagaac
taacaattgce
tgggggaaat
gatttgcaat
aaacatgagt

acgttcacaa

Val Gly Ala
10

Gln Asn

25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro Thr

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys

Pro Val

185

183

caaactatag
tggtgatttc
gtcaaaaatt
gtgatcagct
actgacgtaa

Caaaaaaaaa

Gly Gly Val

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Tle Asn

Val Pro
110

Asp

Asp

Thr Val

125

Pro Phe Ile

140

Phe Tyr Thr

Asn Ser Ser

Val Met

acaagcaatt
cceectttgee
aatctcttce
atattctata
gtgcatcccet

daaaaaaaaa

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr

Leu Cys
80
Leu Tyr
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Glu
175

1020
1080
1140
1200
1260
1320
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213> /MR
<400> 49
gggactgggg

ccetggeggg
caaaagcctce

agtacaaact
taatccagaa
aagtggtgat
agtacagtgc
ccatcaataa
tgaaagattc
ggacagttga
agacctcagc
tacgccagta
ggctgeectg
actttgaagc
ctctctgecat
ccatctaacc
aatagacctg
tccagcectgge
tgccattctg
ctgccceccaa
tctteccaaa
aaactggcat
taaatccaac
agtttgtaat
ctacctttga
atagtttccce
tttcatttaa
tataaatatt
ataatgaatt
gcatgttgtt
ttagcagaca
tgtggagaga
agttcgagca
ccgggtcatg
atatttgcte
gctacaagga

ggtaagccta

cgeecttggge
ggctgttcat
ccgaggegss
ggtggtggtt
ccactttgtg
tgatggtgag
catgagagac
tagcaaatca
tgatgatgtc
cacaaagcaa
caagacccga
ccgaatgaaa
tgtgctgatg
tgcactgatg
ctcagagaag
tgagacctct
tctcteeegg
tttgtcctet
ttgacaacag
ctgttgaact
atataattag
ctgctctgta
attcacaaca
tggaatagat
gggaaaggtg
tgtctgggat
ttctagctaa
tggaatatct
ggttcatacc
actttatagc
ggttatatct
acgtggcccet
tcctagaggg
gtttcaaaac
cctgectatt
taaagcttgt
gatatcttta

gcctagtgat
ggcggttteg
gtctgcggag
ggagcaggtg
gatgaatatg
acctgcctge
cagtacatga
tttgcagata
cccatggtge
gceccacgaac
cagggtgtgg
aagctcaaca
tagtaagaca
ccctggttet
ctcctgette
tcagaataac
tcgttctetg
gaaaagcagt
tttcttatac
tggeettgtt
tgttgctgat
ttcataaatg
aagtgccttt
gtgtcaagaa
tatgtacctg
tctcccagga
tetttttttt
tctagcttac
aggaagccct
tgtgattaat
ttgctgecata
cagttccctt
gcttgaacag
ttgaacaagc
attcctgett
gtggttctca
cattttcaga

tacgtagcgg
gggtctccaa
tttgaggttt
gtgttgggaa
atcccaccat
tggacatact
ggacaggcga
ttaacctcta
tggtaggcaa
tggccaagag
aggatgcctt
gcagtgacga
ctttgaaagt
gacatccctg
ctgcttececee
tacctcctcea
ccctgggtte
ttacattgat
tctaaggtaa
ggtttgggsg
tgatttgtaa
caaacacgaa
ttcctaaaag
ccattgtata
atggcagatg
gaaagatgga
tttttttttt
tgataatcta
ccatttatag
gattcctcag
gtttcttcat
ctcagcatcc
ttatctcggt
cagttagcat
acagactttt
ccaggactgg
cccttattet

184

gtggggcecgg
cagcttctca

ttgetggtgt
aagcgccttg
agaggattct
ggacacagct
agggttccte
cagggagcaa
caagtgtgac
ttacggaatt
ttacacactg
tggcactcaa
tctgtcatca
gaggagacct
gactcagtta
ctcggetgte
ccctagaaac
gcagagaacc
caactgctgg
gaaaatgtca
tgtgatcagc
tactctcaac
tgctctgtag
ggaaagtgac
ctttgtgtat
actgaaacaa
ttttttggta
ataattaatg
tatagatact
accttgctga
ggaatatata
ctcatctcte
taaaccatgg
cacagagaaa
gcctgatgee
aagtacctgg
tagccacgtg

aagtgccget
ggttgaagtc
gaaatgactg
acgatccagc
taccgaaagc
ggacaagagg
tgtgtatttg
attaagcgtg
ttgccaacaa
ccattcattg
gtaagggaga
ggttgtatgg
gaaaagagcce
gttcctgetg
ctgagcacag
tgaccagaga
agacacagcc
aaactagaca
tgattttcce
taaattactt
tatattccat
tgcatgcaat
gctccattac
tctgagccat
gcacatgaag
ttacaagtaa
gactatcacc
agcttccatt
gtaaaaattg
gatatagtta
tctatctgta
agcctagaga
tgctaatgga
cagtccatcc
tgctgttagt
tgagctctgg

gaaactgaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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ccagagtcca
tagctttttt
atgtgtttgt
ttgattgttg
tgtcacatga
taccttaatt
aatacctaaa
gtcctagcetg
tacaggcaca
caaattcccce
agtgctaaca
cttttacaac
ttgttttaat
cagttaagga
gtgtgtgtgt
aggtatgtag
atgcccttac
aaaagccaag
agaggcaggc
cagtgctaca
aaaagccaag
tctgetttac
cacaaattaa
atgaaaataa
tttgtccagg
tgtgtacaat
ctgtgaactt
ttgttttcce
acctctcaag
attagctcag
tatttaaaag
tgactgatgt
ttagttgtag
aagtgtttag
gtgccgtcag
cctctgtgac
cctttctaat
aaaaaactgg
<210> 50

tacctccate
aaagtattta
tcaaataaag
tcacttggag
tacctaagat
gaaaaaagca
attctgaggt
gcctcaaact
ttccaccaca
atcaccttga
ctgggatcat
aaggctcagt
atgtctatat
gaaagttact
gtgtgtgtgt
gtggtttcca
taacatatat
taagagccgg
ggatttctga
cagagaaacc
taggtccagt
ctcaaagttg
catgttgctg
agtgttctaa
acttagcgtg
ggaggegggt
tgtcatgact
ccttacagaa
ctggcagctce
ctctatatga
agtgatgata
gccacaaaat
atatttttta
actcttacgg
acataggtca
cctcatgaag
ttttaaagac
aagttctttg

tectteccecee
aaacatgtct
aggtatcctt
gcttgatgtt
gtaactcagc
aacctaattc
ccttgggatt
cacaatactc
cacacctgac
aactaatcag
tcacatgggg
catcttcctg
gactggtggt
caccttgacc
gtgtgtgtgt
gtataaacac
tcccacgggg
gegtggtgge
gttctaggcce
ctgtctcgaa
tggtatagta
cagagcctct
taaggcagtt
gagcgctgat
tgtgagttgg
ttgttttage
tgaatatgaa
cgtgtgagcet
cgaccaagga
gaagtggagt
attcttgaac
tattttaagg
aaatacaact
gaaggtgggt
gaacgccaac
gggctgatat
ttgcttgact
cttaactgta

cccaaaaaaa
ataagttagg
cgctactcga
tgccectgata
tcagtaattc
caaaatggcc
cttttgttta
ttcctggatce
tgagctcgtt
aagggggaag
tttgcattce
aagctgctga
ggatccctaa
cgtttgacca
gtgcacgcecgt
agaaacaaat
tgtgggtttt
gcacgcecttt
atcctggtct
aagccaaaaa
tcaaagtgtt
cttcctgagt
agttgaagct
actggatctg
tagctcagta
tggccacctg
gatagacaaa
tggttttatce
tcagaagctg
taatggaaaa
agtagttttt
tatttgtgtt
ggtttttaaa
ggaagttgtt
tgtgcatcct
tttaagttga
gttttcettg
4470

185

ttagattaat
ctgccaacta
gagaagaatg
attcattagt
taatgaaaac
attttctett
taacaggatc
aatctcccaa
cctaatgagt
aaacatttgc
taggcaaact
gaccagcact
atagtttatt
tatcccgtgt
atgtacgtac
ggagccaatt
ggcacaacag
aatcccagca
acagtgagtt
aaaaaaaaaa
tttagagtaa
ttaagtgcct
ttgttcacac
tgtaaacctg
cgagtttact
tagaatcagc
aactctgtaa
ttcctttgta
tgtgegttcee
cgtgttgact
attttgctat
ttaagagtgt
atctgagtat
tggctteegt
gctgtttaaa
ctgtttgatt
ttaaataatt

gttctttata
acaaaagctg
taaaatgcca
gggttttgtt
ataaattgga
ctgatcttgt
ttgetgtgta
gtgctgggat
tttcattaag
tatgctcctg
aaactgctgce
tggtcttgtt
aattaaactc
gtgtgtgtgt
gtatgtatgt
caggtttcag
tgacaaactt
cttgggaggce
ccaggacagc
aaaaaaaaaa
ttagtgaagg
ggccggeagt
attggagagt
gtaaatgccg
agttccgcag
ctttaaactg
agacaaatgt
tttagtcata
acctggtgga
gggtggttte
ttctttaagce
tctcatgaga
tgctctaagce
atttccatgce
gacctcttgg
gtaaattaat

ttaaaaaaat

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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<211> 189
<212> PRT
213> /MR
<400> 50
Met Thr Glu
1
Ser Ala Leu
Thr
35

Cys

Asp Pro

Glu Thr
50
Ser Ala Met
65
Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln
<210> 51
211> 570
<212> DNA
213> &R,
<400> 51
atgactgagt
atccagctaa
cgaaaacagg
caagaggagt
gtgtttgcca

aaacgagtaa

Lys

Thr
20
Tle

Ile

Glu

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Leu

Gln

Asp

Asp

Gln

70

Asn

Arg

Cys

Ala

Gln

Val Val

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Cys

Arg

Gly
180

ataaactggt
ttcagaacca
tggttataga
acagtgccat
tcaataatag

aagactcaga

Tyr

Met

Arg Met

Gly Leu

ggtggttgga
ctttgtcgat
tggtgaaact
gagagaccaa
caaatcattt

tgatgtacct

Val Gly Ala
10

Gln Asn

25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro

Thr Arg

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys
Pro Val
185

gcaggtggtg
gaatatgatc
tgtctgttgg
tacatgagga
gcagatatta

atggtgetgg

186

Gly Gly Val

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Ile Asn

Val Pro
110

Asp

Asp
Thr Val
125
Pro Phe Ile
140
Phe

Tyr Thr

Asn Ser Ser

Leu Met

tcgggaaaag
ccaccataga
atattctgga
caggcgaagg
acctctacag

tagggaacaa

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Asp
175

tgcactgacc
ggattcttac
tacagctgga
cttcctetgt
ggagcagatt
gtgtgatttg

60

120
180
240
300
360
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ccaacaagga ctgttgacac aaaacaagcc catgaactgg ccaagagtta cgggattcca 420
ttcattgaaa cctcagccaa gaccagacag ggtgttgaag atgcatttta cacactcgta 480
agagaaatac gccagtacag aatgaaaaaa ctcaacagca atgatgatgg gactcaaggt 540
tgtatggggt tgccatgtgt ggtgatgtaa 570
<210> 52
211> 189
<212> PRT
213> KR,
<400> 52
Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly Lys
1 5 10 15
Ser Ala Leu Thr Ile Gln Leu Ile Gln Asn His Phe Val Asp Glu Tyr
20 25 30
Asp Pro Thr Ile Glu Asp Ser Tyr Arg Lys Gln Val Val Ile Asp Gly
35 40 45
Glu Thr Cys Leu Leu Asp Ile Leu Asp Thr Ala Gly Gln Glu Glu Tyr
50 55 60
Ser Ala Met Arg Asp Gln Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys
65 70 75 80
Val Phe Ala Ile Asn Asn Ser Lys Ser Phe Ala Asp Ile Asn Leu Tyr
85 90 95
Arg Glu Gln Ile Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met Val
100 105 110
Leu Val Gly Asn Lys Cys Asp Leu Pro Thr Arg Thr Val Asp Thr Lys
115 120 125
Gln Ala His Glu Leu Ala Lys Ser Tyr Gly Ile Pro Phe Ile Glu Thr
130 135 140
Ser Ala Lys Thr Arg Gln Gly Val Glu Asp Ala Phe Tyr Thr Leu Val
145 150 155 160
Arg Glu Ile Arg Gln Tyr Arg Met Lys Lys Leu Asn Ser Asn Asp Asp
165 170 175
Gly Thr Gln Gly Cys Met Gly Leu Pro Cys Val Val Met
180 185
<210> 53
211> 1220
<212> DNA
213> &R,
<400> 53
gttccggggt cctcaacgtt tctcagggtt gagattctat atccttttga agectggggeg 60

187
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gcagagcttg
caggtggtgt
aatatgatcc
gtctgttgga
acatgaggac
cagatattaa
tggtgetggt
atgaactggc
gtgttgaaga
tcaacagcaa
aagatattta
tcctgactte
ctgtttgtce
tacctcctea
ttctgeectg
gtctgaaaca
tagcaaccgc
tagattttgg
tggttgattt
aatacaaaaa
<210> 54
211> 189
<212> PRT
213> &R,
<400> 54
Met Thr Glu
1

Ser Ala Leu

Asp Pro Thr
35
Glu Thr Cys
50
Ser Ala Met
65
Val Phe Ala

Arg Glu Gln

aggttcttge
cgggaaaagt
caccatagag
tattctggat
aggcgaaggce
cctctacagg
agggaacaag
caagagttac
tgcattttac
tgatgatggg
acaaagttct
cctggaggag
acctctcagt
cttggttgte
ggctctececee
gaaccaaact
tggtgatttt
agaaatgtca
atagtgttat
tgaagccagg

Tyr Lys
Thr
20
Ile

Ile

Glu

Leu Leu

Arg Asp

Tle Asn
85
Ile Lys

100

Leu

Gln

Asp

Gln
70

Asn

Arg

tggtgtgaaa
gcactgacca
gattcttacc
acagctggac
ttcctetgtg
gagcagatta
tgtgatttge
gggattccat
acactcgtaa
actcaaggtt
atcagaaaag
aagtatccct
gtatgagcac
tgaccagaga
aacaaaaaac
gtagattgaa
tattttcctt
taaagtactg
cagctatatt
1220

Val Val

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

tgactgagta
tccagctaat
gaaaacaggt
aagaggagta
tgtttgccat
aacgagtaaa
caacaaggac
tcattgaaac
gagaaatacg
gtatggggtt
agccactttce
gttgctetet
agtctctget
aatgcacctc
aaacacttct
attctcttaa
tttatttttg
ttgtgccaag

ttacaaactg

Val Gly Ala
10

Gln Asn

25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90
Ser Asp

Ser

Asp
105

188

taaactggtg
tcagaaccac
ggttatagat
cagtgccatg
caataatagc
agactcagat
tgttgacaca
ctcagccaag
ccagtacaga
gccatgtgtg
aagctgcact
tcatctcaga
tgagaacttc
ttgttaattc
gccatccaaa
aaagtcttga
aacttggaac
aagataatta

gcatctgcete

Gly Gly Val

Phe Val Asp

30

Val Val Tle

45
Gln

Gly Glu

60
Glu

Gly Phe

Asp Tle Asn

Val Pro

110

Asp

gtggttggag
tttgtcgatg
ggtgaaactt
agagaccaat
aaatcatttg
gatgtaccta
aaacaagccce
accagacagg
atgaaaaaac
gtgatgtaac
gataccctgg
gaagctcctg
tcagaataac
cccaataatt
aagcaacttg
gctctaaagt
tgacctatgt
tgttgctgaa
tgtattcata

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr

Leu Cys
80
Leu Tyr
95

Met Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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Leu Val Gly
115
Gln Ala His
130
Ser Ala Lys
145
Arg Glu Ile

Gly Thr Gln

<210> 55
211> 1307
<212> DNA
213> i
<400> 55
tgattacgta
tccggggtet
gaagcttgag
ggtggtgttg
tatgatccca
ctgttggata
atgaggacag
gacattaacc
gtgctagtag
gaactggcca
gtcgaggatg
aacagcagtg
gacactttta
tcctgactte
ctgctacttce
aacaactacc
tgtttttcca
tttcatctga
tgtaggaaac
tttttactgt
tgctgagaat
taaattggca
<210> 56
211> 189

Asn Lys

Glu Leu

Thr Arg

Cys

Ala

Gln

Asp

120
Lys
135
Gly

150

Gln
165
Cys

Arg

Gly
180

gCggrcgees
ccaacctttce

gttcttgetg
ggaaaagcgce
ccatagagga
tactggatac
gcgaaggcett
tctacaggga
gaaacaagtg
agagttatgg
ccttttacac
atgatgggac
aagttctagc
cctggaggag
cccaactctce
tcctcacttg
ccctgaattce
aaaataattc
aaggtcttga
tgaacttgga
atagttaagt
tctgetectge

Tyr

Met

Arg

Gly

ccggaagtge
tcctagttgt
gtgtgaaatg
actgacaatc
ttcttaccga
agctggtcaa
cctctgtgta
acagattaag
tgatttgcca
gattccattc
actggtaaga
tcaaggttgt
atcagaaaag
aagtattcct
agtagatcag
gttgtctgac
tcceccaaca
atgctctgaa
gctcaaaagt
actatgttgg
tgacatttgg

attcataaat

Ser Tyr

Val Glu

Met Lys

Leu Pro

Leu Pro Thr Arg

Gly Ile

Asp Ala
155

Lys Leu

170

Cys Val

185

cgctcectag
ggtcctaaat
actgagtaca
cagctaatcc
aaacaggtgg
gaagagtaca
tttgccatca
cgagtaaaag
acaaggacag
attgaaacct
gaaatacgtc
atggggttac
agccactgtce
gttgctatcet
tacaatgttc
cagagaaatg
cacataaaca
acagagaaca
agcaactgct
tttttggaga
tttgtttgta

acacgagtga

189

Thr Val
125
Pro Phe
140
Phe Tyr

Asn Ser

Val Met

tgggggetgt
acgtcggaag
aactggtggt
agaaccactt
ttatagacgg
gtgccatgag
ataatagcaa
attcagatga
ttgacacaaa
cagccaagac
agtaccgaat
catgtgtggt
aagctgcact
tcagtctcac
tctatttgag
aacctcttgt
aacctctgcece
aaactgtaga
ggtgaccttt
aatgtcataa

atatcattag

Asp Thr Lys

Tle Glu Thr

Thr Leu Val

160

Asn Asp Asp

175

tcatggcggt
cggaggceggce
ggttggagcea
tgtagatgaa
tgaaacctgt
agaccaatac
atcatttgca
tgtacctatg
acaagcccat
cagacagggt
gaagaaactc
gatgtaacaa
gacaccctgg
aaagaagctc
aagttctccg
tcctteeege
atcccaggtt
catgaaattc
ttttceececee
gttactgttt
ctattttcta

attctga 1307

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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<212> PRT
213> i
<400> 56
Met Thr Glu
1
Ser Ala Leu
Thr
35

Cys

Asp Pro

Glu Thr
50
Ser Ala Met
65
Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln
<210> 57
211> 3104
<212> DNA
213> M
<400> 57
aaaaaataaa
ttaaggtggce
ggtaattgca
ccctatgaaa
gatgttctge
taattctgag
gtataggcaa

Tyr Lys
Thr
20
Ile

Ile

Glu

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Leu

Gln

Asp

Asp

Gln

70

Asn

Arg

Cys

Ala

Gln

Val Val

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Gly Cys

180

taaatttaag
gccttatagt
aaatccactt
ttctgcactt
cttagcactc
gaccatatga

accatttcct

Tyr

Met

Arg Met

Gly Leu

aaaccatttt
atcaatctta
cgcectgtgta
ggtatttage
agttgcattc
gggtagaata
taagttgatg

Val Gly Ala
10

Gln Asn

25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro Thr

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys
Pro Val
185

aaaattatgc
ggagctttat
agtgaaaaat
atatactcta
ttttectttt
tattaaaaat

gccaaatgtt

190

Gly Gly Val

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Ile Asn

Val Pro
110

Asp

Asp
Thr Val
125
Pro Phe Ile
140
Phe

Tyr Thr

Asn Ser Ser

Val Met

acagttgcag
ttggtgcatt
atagactgtt
ccttecattac
ctttcctgtt
tacaaaaatt

aaaatgttat

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Asp
175

cctggaaaac
taacgcaact
atcttgttgg
tatctggcaa
cattatgctt
ataaaaattt
ttttcatate

120
180
240
300
360
420
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atttataatc
ttccagagta
ttagtatgta
tcgtatttaa
tcactgcagc
aataaaaaaa
tgtgtcectgt
cgggaatgga
tggccagtgg
gggcecgetttt
gtttatcttt
aatggaagcg
tgaaacgtcc
gggggcececac
gggcegggscce
atccttttte
cgetggtgtg
agcgcactga
gaggattctt
gatacagctg
ggcttectet
agggaacaga
aagtgtgatt
tatgggattc
tacacactgg
gggactcaag
ctagcatcag
aggagaagcg
ctctccgtag
acttggttgt
gttctcccecee
ctctgaaaca
ctaaagtagc
gaactatgtt
gtttaccatt
gcattcataa
cacataatta
ttgctttata
gtctgagata

ttgtcacagt
gttttttttt
tggtgcagaa
acaaaaacaa
ttctaggacc
gttgtgcctg
gaaatacagg
ttggtctgat
actgaaggct
atcttcccceg
gtaaacacaa
aataaagttt
tgtgtgggag
gtggectggsg
ggaagtgcecg
ccagttgttce
aaatgactga
caatccagct
accgaaaaca
gtcaagaaga
gtgtatttge
ttaagcgagt
tgccaacaag
cattcattga
taagagaaat
gttgtatggg
aaaagagcca
ttcectgttge
atcagtacat
ctgaccagag
agcacatata
gagaaccaaa
aactgctggt
ggtttttgga
cggtttgttt
atacaaaagt
aatctaactt
atactttggt
cgtctatgat

ccacttaacg
tttttteectg
tttcatgcaa
acaaaaaaaa
cagtttcttt
aaatgaatct
cacttgaccc
ttcttggecce
ttgtctaaga
ttgtegtttg
aacatttttg
tactgatttt
gggegggtct

cggggactceg
ctccctagtg

taaatcagtc
gtacaaactg
aatccagaac
ggtggttata
gtacagtgcce
catcaacaat
aaaagactcc
gaccgtcgac
aacctcagcc
acgtcagtac
gttaccgtgt
ctgtcaagct
tattttcagt
tattctctgt
aaatgaacct
aacaaacctc
ctgtagacat
gacttttttt
gaaatgtcgt
gtaatgtcat
gaattctgac
ttgcagcaaa
ggaatagatg
ctgtctacct

aagtttggtt
ggattaggga
atgaggtgtg
aacgaatgca
tactgatttc
tgtttttttt
ttggtgtage
tcatcttgaa
ggacaagggc
aggttttgat
ctttctccag
tgagactcta
gggtgeggce
gacgcceegg
ggggetgtte
ggaagcggag
gtggtggttg
cactttgtag
gacggtgaaa
atgagagacc
agcaaatcat
gatgatgtac
acaaaacaag
aagaccagac
cgaatgaaga
gtggtgatgt
gcactgacac
ttcacaaaga
ttgagaagtt
cttgttactc
ccaggttttt
gaaattctgt
tttttttttt
aagttactgt
tggctatact
ttttgagtct
gtgeccttttt
tctcaaaaac

ttgagggaaa

191

agatttcagt
ggggggtaac
ccagcagtgt
caaacttgct
aaaacaaaac
ataagtagcc
ttctgttcga
ttggccacat
agctcagggg
cttctctggg
ttttctgtta
gcacctagceg
cgccgegtga
gcgecgactg
atggcggttce
gcagcgaagt
gagcaggtgg
atgaatatga
cctgtetgtt
aatacatgag
ttgcagatat
ctatggtgct
cccacgaact
agggtgttga
aactcaacag
aacaagatac
cctggtectg
agctcctget
ctccgaataa
cccactgttt
catctgaaaa
aggaaacaat
cctttttact
tttgctgagt
ctgtacctgg
atcctagtgt
cctagaagtg
cattatacat

aatataccga

gaaaattatc
tttactgcaa
ggtaatttaa
gctgecttaga
aaaacaaaaa
gcetggttee
ctttatatca
ccagggtccce
atgtggggga
taaagaggcc
atggcgaaag
ctttcatttt
ctcctgagte
attacgtagc
cggggtectee
ttgaggttct
tgttgggaaa
tcccaccata
ggacatactg
gacaggcgaa
taacctttac
agtaggaaac
ggccaagagt
agatgccttt
cagtgatgac
ttttaaagtt
acttccctgg
atttccccaa
ctacctccte
ttccacccetg
gtaattcatg
gtcttgagcet
gttgaacttg
atatagttaa
catctgctcet
tctcaactte
gtttgtagat
gaaaatgaat

cataatagca

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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gatgccatgt
agagaaagat
acttcggggt
ttctagctta
ttacatttgce
aatgattttc
<210> 58
211> 189
<212> PRT
213> A
<400> 58
Met Thr Glu
1
Ser Ala Leu
Thr
35

Cys

Asp Pro

Glu Thr
50
Ser Ala Met
65
Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln

<210> 59
<211> 4283
<212> DNA
213> 4

cttacgtgta
gaaactggaa
gggagggcag
ctgataatga
aggtgttcga

aagcctcaga

Tyr Lys Le
Thr
20

Ile

Ile Gl

Glu As

Leu Leu As

Gl
70
As

Asp
Ile Asn
85
Ile Lys
100

Asn

Ar

Lys Cy

Glu Leu Al

Thr Gl

15

Arg

Gln
165
Gly Cys

180

Me

tgaagttgga
acaattatga
ggagtaggtt
acttccattc
aattgtaagt
tgtattaacg

u Val Val

n Leu Ile
Tyr
40

Leu

p Ser

Ile
55

b

n Met

n Ser Lys

g Val Lys

Leu
120

Ser

s Asp
Lys
135
Gly

a

n Val

0

Arg Met

t Gly Leu

tttccagaga
ataacttcac
accacttaca
ttatttaaat
ttaatgcagt
gacacatttt

Val Gly Ala
10

Gln Asn

25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser

Asp
105
Pro Thr

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys

Pro Val

185

192

cctgatttgg
ttaattttta
aaatatatgc
ttaggtcata
tttatttaat
cact 3104

Gly Gly Val

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Tle Asn

Val Pro
110

Asp

Asp

Thr Val

125

Pro Phe Ile

140

Phe Tyr Thr

Asn Ser Ser

Val Met

gtctcttcca
cctaatctcet
aatttgtttce
tcctaaagcet

agctatgatc

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Asp
175

2820
2880
2940
3000
3060
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<400> 59

ggccgetecee
ttgtggtegt
atgactgagt
atccagctaa
cgaaaacagg
caagaggagt
gtgtttgcca
aagcgtgtaa
ccaacaagga
ttcattgaaa
agagaaatac
tgtatggggt
aagagccact
cctgttgceta
caatataata
tgaccagaga
gcacacacaa
aaacagagaa
aagtagcaac
ctatgttggt
tgctetetgg
atttagaaat
ttgtaattaa
tcctttaaaa
tctgagatat
atgccatttce
agaaagatga
tttttgtttt
taatctaatg
catttgcagg
aatgattttc
ataattattg
tggcttgatt
tcaaaacttc
cattaactcc
agtcagttaa
gcttagaagt
ttttttctea

tagtgggggce
aatctatccg

acaaactggt
tccagaacca
tggttataga
acagtgccat
tcaataatag
aggactcgga
cagttgacac
cctcagccaa
gtcagtaccg
tgcecgtgtgt
gtcaagctgce
tcttcagttt
ttctetattt
attgaacctc
acgcacctct
ccaaactgta
tgctggtgat
ttgtggagaa
tttgtttgta
acaaaaatga
atgtaacttt
tacttcagtg
gtctatgacc
ttacatctat
gactataaat
gtagtttact
ttaaatgaac
tgttcaaaaa
aagcctcaaa
atgtatataa
aattatttca
agtgagccag
agctaatagt
tacaaattct
ctttatctgg
agtttttgag

tgttcatgge
aagtggaggc
ggtggtigga
ctttgtagat
tggtgaaacc
gagagaccaa
caaatcattt
tgatgtacct
aaaacaagcc
gaccagacag
aatgaaaaag
ggtgatgtaa
actgacaccc
caaaaagaag
gagaagttct
ttgttactcce
gccacccagg
gaaacatgaa
tttttttttt
atgtcataaa
atgttatcag
atactgacct
cacgatgaag
gaatagatgt
catctagctt
aacgttgatt
gattaggaat
acctgcaaaa
ttccattcat
ttgtaaaagt
tatgttaata
ttgtccttgg
gctgagtaaa
taagcatcac
tttgccagat
taaccaggac

actctatttt
agtgaggatg

ggttceggsg
agtggagcta
gcaggtggtg
gaatatgatc
tgtctgttgg
tacatgagga
gcagatatta
atggtgctag
catgaactgg
ggtgttgaag
ctcaacagca
caagatactt
tggtcctgac
ctcctgetat
caagaataac
cagtattttt
tttttcatcet
attctgtaga
tttttttect
ttactgtttt
ctatattcta
tttgagtcta
tgecettttge
ctcagaaact
tgagggaaag
ttctggagac
aatttcactt
catataattt
attttaattt
gtgatgcagt
gacacatttt
tecececttete
gcatggtget
agagaaagaa
gtgtgtggtt
tggaaaaact
tagccacatg

cctcagatca

193

tctcccaaca
gaggttcttg
ttgggaaaag
ccaccataga
acatactgga
caggcgaagg
acctctacag
taggaaacaa
ccaaaagtta
atgcctttta
gtgatgatgg
ttaaagttct
ttccetggag
ttccecaact
tacctcctcea
ccaccctggg
gaaaagcaat
aaacaatgtc
ttttattgtt
gctgagaata
taaactggca
cccteatett
ctgggagtga
gttatacata
atataccaat
ctattttggg
aatttttaca
gattcctttt
ggatcatatc
tttatttaat
cactgtatat
tgttcatcac
aatagaccag
attctttcac
agtcctgcaa
tgtttteetg
gaaatcaaat
acatttttaa

attttcccgg
ctggtgtgaa
tgcactgaca
ggattcctac
tacagctgga
cttcetttgt
ggaacagata
gtgtgatttg
tgggattcca
cacactggta
cactcaaggc
cacatcagaa
gagaagtatt
ctcagtagat
cttggttgte
ttcteecceca
taatactctg
ttgagctcta
gaacttggaa
tagttaatgt
tctactctgt
ctcgactttce
ctcgtagact
agaataaatg
atgatagcag
gctctccgag
taacctccac
agcttacaga
aggaagtcta
agctgtgatce
catggtatta
ctcatggcaa
ggtcacagtg
atttgctcac
ggaaaggaga
agaagggtca
taagctgatc
aatattcttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
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attcttacgt
taacaagctg
gagaagggat
tatcctgata
aatggccact
tatgagttgt
aaaaagtcat
ttctgaagcce
cctcttggag
gtattgtctt
cagatgcggg
accgttgtat
aatggggcca
ttggtgtgaa
gtgtgttata
aatctgaaag
ctttatgttt
gtctgaaagc
agcttactac
gtactaggta
tcctttaaac
aagagatact
acatttacag
ttctgettet
agaaactatt
tttcattttt
cttaaaagaa
aatataactg
tctgggggga
aataaaggta
ttggccctaa
cttaattttt
gaagttcttt
aaaaaaataa
<210> 60
211> 189
<212> PRT
213> 4
<400> 60

tcttttaagg
ataagtttgt
agaaaatata
attctgatga
tgectgttett
catttattaa
agtataccca
ttcgtagtcce
cattgcgctg
cctectette
gatgcgggga
gtgtgtgtet
aaattcagac
ttttggcagg
gtttttagaa
tetetttecee
gtttgttttt
taccatgcct
agaatgctac
gaatgatcct
tgctgtgaat
ttgggttttt
tcatgaactc
tgtaattcat
ttatttgggt
getgtttett
ttgtttttaa
ataattttta
agggaggage
aaaatgtctt
atgaaagggc
ttaaatttgg
gcttagtcat

aaaaaaaaaa

gtttaaaaca
gctgaacaag
attaataatt
aaatagactt
gtcttctaat
gcaaattcca
gagaatgaaa
acacccatag
tcatttcctt
ctcttgtctg
ggtgggggsg
tttagttttce
ttgaaaatgt
atagagtgac
tatgtttgtg
caagttaagt
taaaggttgce
gtctgtaaat
ttggtaatat
gtgtgtattg
ttttgtettg
ttccattcca
ttaagctggce
ctttgctaat
ggtttctata
taagaaacct
aagtgttctce
aaggcctgag
tcagtgaaag
ttgtgcagtt
tggtatttta
ttgaatgttc
aaaaaaaaaa
aaa 4283

acgttgagta
aagtagcctt
atgagacttg
ggataatttt
gtgtaaatac
cattgccttg
aatccagaga
acagaaactc
gaggatagat
tgtgactgac
agtagctcat
tcaagaatgt
tcttttaata
aaactcttaa
attgctgaaa
gcctggecag
acattcaaga
gaatccactg
catactcgtt
tagtgggcectce
acttgaaagc
gaattggtga
agctacaacc
aaattatgag
aacaagggac
aatgtgccac
attttcagag
tactgaccta
ttgtatgact
ttgetgttca
agttgactat
tcttgttaaa

adaaaaaaaaa

194

attagtctgg
tggattgaaa
acttttctat
tgataaaaga
ttactgaggt
aaatgaattc
attgtgctce
tctgccactt
tgaggcttgt
agtgtgactc
tttaggctct
tctaagcaca
gcttcttaaa
acgctgaata
acaattatag
ctgtcaaaga
ttgtgaaaat
agtgctgtac
acagttttca
catgtttagt
aaggatagag
gcatagttag
aagaaccaaa
aagcaaagat
tataattctt
aacattattt
taattgtaga
agaagcagtt
tttatattte
aacagaaact
tttattgtaa
tgtttaaaaa

adaaaaaaaaa

gcataccagg
ttgetgtttt
ttgcagataa
atcgttccaa
cctcttctaa
ggaagagaag
ttagtgttaa
tgcttetget
caactcagtt
ttactaatgt
tgcacccttt
gaagtatcta
aagttacact
acttcagtta
tttacctcaa
ttacatatta
aaggtgttct
ttgttccaac
cttcaggagt
cttttcagca
aaacacttta
attttgettt
agagggtgca
aattaattag
aaacattatt
taaggtgttt
tatatttcaa
gtatgaattc
tgtgccatca
attggcctcce
attaatccat
ataaaaactg

adaaaaaaaaa

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
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Met Thr Glu
1
Ser Ala Leu
Thr
35

Cys

Asp Pro

Glu Thr
50
Ser Ala Met
65
Val

Phe Ala

Arg Glu Gln

Val Gly
115
His

Leu
Gln Ala
130
Ser Ala Lys
145
Arg

Glu Ile

Gly Thr Gln
<210> 61
<211> 4825

<212> DNA

Tyr Lys
Thr
20
Ile

Ile

Glu

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Leu

Gln

Asp

Asp

Gln

70

Asn

Arg

Cys

Ala

Gln

Val Val

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Gly Cys

180

Tyr

Met

Arg Met

Gly Leu

213> ¥ (Gallus gallus)

<400> 61

gecgeegggac
cggtcageceg
gggecegetgg
ggaagagcgce
ccatcgagga
ttctggacac
gggaaggatt
tttacagaga
ggaataagtg

aaagctacgg

cggaagccegg
gggtggcegsg
gagggegatg
gttgaccatc
ttcgtacaga
tgcaggacag
cctttgtgtg
gcaaatcaag
cgatttgcca

cattccette

aagctttgca
getggggeeg
actgaataca
cagctcatcce
aagcaggttg
gaagaataca
tttgccatta
agagtgaaag
acaaggacag

atagagacat

Val Gly Ala
10
Gln Asn
25

Arg

His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro Thr

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys
Pro Val
185

gaagggtgtt
geegggeceag
agctggtggt
agaaccactt
tcatcgatgg
gtgctatgeg
acaacagtaa
attcagacga
tagacaccaa

cagccCaaaac

195

Gly Gly Val

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Ile Asn

Val Pro
110

Asp

Asp
Thr Val
125
Pro Phe Ile
140
Phe

Tyr Thr

Asn Ser Ser

Val Met

ccgegttege
gcggetecege
ggtgggagcet
cgtggacgag
agagacgtgc
tgatcagtac
atcattcgct
tgtgccaatg
acaggctcaa

gagacagggt

Gly
15
Glu

Lys

Tyr

Asp Gly

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Asp
175

ggtgcgggag
gctceccgeact
ggcggegteg
tacgacccca
ttgttggaca
atgagaactg
gatattaacc
gtgetggtgg
gagttagcaa
gtggaagatg

120
180
240
300
360
420
480
540
600
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cgttttacac
aagatgggaa
tcagatgtag
gcagtatttt
cctgtgetece
agtcatatct
aagaaaacca
ctttacctcce
tgeggtgttg
gtcggattgg
ccagaagtat
tctttgctaa
ggctgaggag
ttgtgtgggt
tggagcagct
cgatccatca
ggttttctac
actgccagta
actttgggca
tgcagaacct
tcaatggttg
agagcactga
atgtctgcac
caaagtagaa
accccatatg
tggccettete
cctgtagcaa
agagggageg
tcagtttgtt
ggagaaaata
ttcttgggag
tagaattcat
catacaacat
gctgtgacte
agaatcactg
tctctgtttg
gttgcaggag
agttacagaa

ctgtcagtgt

actggtgagg
tcagggectgt
ctgctggaca
ggtgccageg
atctgaagaa
cttggtgtac
gtcacaagaa
agagtaaaag
tcagaggagt
tatctgectgt
cacttaactg
cttaagtgcce
aaccccaagg
gatctctttt
gtttgtgaga
gaatggatcc
agcacttgga
tttatagaca
gctgttecte
ccttecttat
tcacagactt
gctgacttet
tgaagatgta
ccgcagtact
gttgggacgt
agttcttgtg
agctgaattc
ttcattctge
gcagtcaggt
agctgttget
gccgaggatce
tttatctttg
cgttttccag
gagttcattt
tgagccgtcet
ccttagtttg
ctgaccattt
gcagcttctg
ggtgtttgceca

gagattcggce
atggggttgt
agtctcgatg
accagactct
aacatctctg
tgggattctt
aagtgaatta
ctagaagtgg
ggcagaagta
ctgtgcaccce
atgaactgat
tgtttgctca
atgaatttct
catggcagga
ctcttgagtt
atccacctct
tctctttgga
atttcttacg
agctctgtet
cacgggagga
aaggtgtcca
aattgcagca
tgatacactg
gegtgagetg
gcaggtgaga
ccagtgatac
ccacttagtc
tggagcagtg
tcctatattt
tttaatgctc
catctgcata
actgatggga
tgacctcctg
gaaggcgatc
gtaatcagca
gtgcaggaag
gctccttgag
ggagtcgcat
ctgtgtttga

agtaccggat
cctgecattgt
ctactgtatt
tggtaccagt
gtatctacct
ttctagectgt
cagagactaa
cgtttgaccce
attttgccat
acacagtgta
cctttatttt
gaaggttgga
tgggtgctca
tattaaaatg
agggagagaa
ttgtgtgtgg
ccaaattagc
gacagataat
gtaacttgca
gcetgggagt
ggctgattgg
tccttgcaaa
atagcagttc
tgtgacttct
ccaacaccta
tgggttctgt
tggtgagaga
cgagctgtaa
tcaaagctga
tttcetecac
actttagctg
ctgataagaa
agcggtggga
tcttgecectge
aacagtctgt
agttccttgt
ctgtgtgatg
ctggtcgcat
atggtgttca

196

gaaaaagctc
gatgtgataa
gtgtctcatg
taattagctc
ccttgectcag
gttgtcetggg
atgctgtgaa
ctttgcattg
tacaaaggtt
tctgcaacat
tctgtaataa
ggttgtatge
ttgtcttgag
ggaatttgta
atgtatacca
aactgtgtat
gagctgttca
gaatttagaa
aattattctg
tgaggttgac
aggaggcact
atgaggaagg
tgggtatgtt
tcctagaaca
ccaggttcce
tctgtggtgt
ataaagagcc
gcattacgag
aatcagaaat
taattgtact
tgatgctcca
gttaacgcac
agcattatgg
aggttaaatg
gggcttttet
gacagcgtcce
aactgttgtc
acattcagtg

tggtgggtet

aacagcaacg
gatgccaggt
ctgatgcccet
aggatccttt
ctcacagagc
tttgttcaag
aaagatcaca
gattcagatt
tctgtcacca
ctgcattgtg
aaaggagata
tgttcecettg
caggcaagtt
gtctggaaga
cgtctgttet
agtctgtatt
ttttaacata
actggaggtt
agttatttte
tgtaattggg
gagccctaac
gagttcagtg
gtaacagctt
cagcactgtce
tggcgtaccg
cagacagcgt
atcagccaac
aggcgtagtt
aagtaaatac
cttaatttte
gataagtgtt
aatattttta
gatagcaccg
ggacggagtc
tactgtgttc
tttgaggtgt
cacttaatgg
ttttgggaag
gttatgctce

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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tggatgattt
gctgectatg
ttaaaaatac
ctgaaaacat
tggcaattgt
aaaggaagga
aagttgcatc
tgtgattttt
gagcatgagg
atgcagacat
gcgtatgcac
ggtttgggtt
tgtggtaatg
agatttgctg
gtgtgtgcte
ggccatccca
tcaaagtgtt
tgctcggtta
aacaagcaga
ggaaatgcag
ctttggtggg
agaagataag
ttagtccaaa
ctcgctatce
aactgaacta
cttgttaatg
attttgttcet
tcttgtgagt
£88gggages
tactccacaa
actttttttt
gaaatgcatc
<210> 62
211> 189
212> PRT
213> 78
<400> 62

ggggagatgt
gctgtgggaa
attttgaagg
actagctgta
ggctgettte
gcectggtga
aactttcagg
ggggtcaaat
tgagtggttg
gtctatgtgt
cacataatgc
tatataggca
cagtgacacc
ccctaacaga
ttggtgaget
tgcttgagca
ctgatctctt
atgtctgttg
gtgtgatgtg
ctattccttg
agctgcactg
cacagatggt
tgttcttatt
taagtagagc
aatatttgtt
tgagtgcccce
tattgtcatc
gcacttcagt
agattaatga
gcctaaatcce
tttaatccaa
tctgttggtt

ggggetgett
acctcacagt

gaggtttgte
gctcaaaaaa
tetttgtgtt
gggttggtca
acgctgcaga
cttgagatga
tgcteggttt
gagtagttcg
atgcaggcaa
gtatttttaa
tatttggatg
gaggttttgg
gcaatccatg
cagctctgac
agagctttcet
gcggegttga
cttctgttat
aaagcaagca
cagaaggacc
tttgcacaag
tagatctagc
agaccccaaa
actgctgact
aactctatgg
ataagacttg
gatttagaaa
aggtttgaat
tatacagcct
gggctaactt
tgaaa 4825

ccgtggcaga
tggtgtttga
atagctctgt
agttgtgaat
ccttttetet
gtgtgcattt
gctcacttge
tcttacaaaa
ctagctgcat
agtcagtcaa
aagtcctatc
acagaatatc
aaggaagatg
taaccgtgga
acagggcaca
tcagtagttc
gtagttcaag
gttggacttg
caggacttaa
gatcatggat
aaaccccaac
gcagctccte
agcacatcac
caaccttgtt
gagaacagct
tcttattaaa
aatagtgatg
gaactggatt
cacattctaa
ccaggatagc

gttgtaactt

caggatcagc
atagtggcca
actttggcat
cctcagaata
tgggttggat
cattcttgga
acaggtggtg
tcagattttg
gtatgtatac
ggttactggce
ttaggagcca
cgaagcactt
tgtctgagga
aaaggttttce
accagatgag
caccagatgt
ttaccactca
ggaaaggtgt
gctagagtgg
ggtcagccaa
aagatttggc
ataatggtgg
tgtgtcegtg
caaaaactac
gttcgagtgt
gaaacccaaa
gtaatgctta
tcaagcaact
ttctatgtac
tggaaactgt
ggtataatta

tcagggcgcet
agtatgtcaa
gctctgetta
atacaggagc
gaagctttaa
accagagagg
ctccagtcta
tacccatcat
agacacgtgt
agcacctaaa
tctcttcatg
tctggagttc
gcacgtaagc
tcctggatcet
aaggaaaccce
gcectttecag
ctctccaget
gtgtggtagg
ttggcagata
actgccctgg
acatttgttt
ctttgtagat
cccatctaac
cagtgcaaat
agcattgtgg
cattgctcag
cgtagacgtg
ttggacctgt
agtccttcat
tgagatctgg
tctgettteg

Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly Lys

1

5

10

197

15

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
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Ser Ala Leu

Thr
35
Cys

Asp Pro

Glu Thr

50

Ser Ala Met

65
Val

Phe Ala

Arg Glu Gln

Leu Val Gly

115

Gln Ala Gln
130

Ser Ala

145

Arg

Lys

Glu Ile

Gly Asn Gln
<210> 63
211> 2603
<212> DNA
Q213> A
<400> 63
aggcgaggct
gcagagcgge
tectggtgege
aggaagggaa
cctttegget
accgctaccg
ccggggcececeg
aagcgagagg
caagaagaag
gaccagctct
tgatgagcag
actgaaggat

Thr
20
Tle

Ile

Glu

Leu Leu

Arg Asp

Ile Asn
85

Ile Lys
100
Asn Lys

Glu Leu

Thr Arg

Gln

Asp

Asp

Gln

70

Asn

Arg

Cys

Ala

Gln

Leu Ile

Tyr
40
Leu

Ser

Ile
55
Tyr Met

Ser Lys

Val Lys

Leu
120

Ser

Asp

Lys
135

Gly Val

150

Gln
165
Cys

Arg

Gly
180

tceecttecee
taggagcacg
gcgeggetgt
tccegggetg
ctctgegege
gceectegge
cggceeggac
tgctgececte
ccgacgeccea
gcggagacca
cagcgaaagc

gacgactttg

Tyr

Met

Arg Met

Gly Leu

cgcccecteee
gcggegecess
gcegececgag
ccgaaccgcea
gaagccgagt
gctgacggga
ttggtcectge
ccceceggagt
tccagctgaa
acttggaggc
gccttgagge

agaagatcag

Gln
25
Arg

Asn His

Lys Gln

Asp Thr Ala

Thr Gly
75
Ala

Arg

Phe
90

Ser

Ser
Asp Asp
105
Pro

Thr Arg

Tyr Gly Ile

Glu Ala
155

Leu

Asp

Lys
170
Cys

Lys

Ser
185

Ile

ccggectcecea
cactttcccce
ccggagggac
cgttcagccce
cceggeegss
ccgegegess
gcagcegggeg
tggaagcgeg
cccggeececee
cttgcagaag
ctttcttacc
tgagctgggg

198

Phe Val Asp

30

Val Val Ile

45
Gly Gln Glu
60
Glu

Gly Phe

Asp Tle Asn

Val Pro
110

Asp

Asp
Thr Val
125
Pro Phe Ile
140
Phe

Tyr Thr

Asn Ser Asn

Val Met

gtccctecca
ggcaggagcet
tggttggttg
gcteegetee
tggggcgggs
cgcacccget
cggggcageg
ttacccgggt
gacggctctg
aagctggagg
cagaagcaga

gctggcaatg

Glu Tyr

Asp Gly

Glu Tyr
Cys
80
Tyr

Leu

Leu
95
Met Val

Thr Lys

Glu Thr

Val
160
Asp

Leu

Glu
175

gggccegette
ggagctgggce
agagagagag
tgcagggcag
gtccactgag
gaaggcagcce
cagcgggagsg
ccaaaatgcc
cagttaacgg
agctagagct
aggtgggaga
geggtgtggt

120
180
240
300
360
420
480
540
600
660
720
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gttcaaggtc
gatcaaaccc
ctctccegtac
catggagcac
tgaacaaatt
gaagcacaag
ggagatcaag
cttcgtggge
gcagtcagac
catcccteet
tgcggetgag
ggacagccga
tccaaaactg
aataaaaaac
gagatctgat
ccagcccage
gagtccccetg
gttcagatgt
actcttgtca
ggattggett
ctgaattaca
cctgecteccat
ttattcttge
gtgcatgtga
attttattat
agagccctte
agacttctgg
tgtctcttta
atcaagatat
aacaacgtgt
tttaacaaat
aagctaaaaa
<210> 64

211> 393

<212> PRT

Q213> A

<400> 64

tcccacaagce
gcaatccgga
atcgtgggcet
atggatggag
ttaggaaaag
atcatgcaca
ctctgtgact
acaaggtcct
atctggagca
ccagatgcca
accccaccca
cctcccecatgg
cccagtggag
cccgcagaga
gctgaggaag
acaccaaccce
cceggtggtt
gcatttcacc
tttttaatat
tgtgettggg
gtgaaatttt
gactggctgt
tgggcatact
agcatgcttt
tattatttgce
actgccatga
ttgtatttct
agttttgatt
taaaatgtcg
atagtgccta
ctaatctctt

daaaaaaaaa

cttctggecet
accagatcat
tctatggtgce
gttctctgga
ttagcattgc
gagatgtcaa
ttggggtcag
acatgtcgcce
tgggactgtce
aggagctgga
ggccaaggac
caatttttga
tgttcagtct
gagcagattt
tggattttge
atgctgctgg
tgccatgtceg
tgtgacaaag
tactgtcttt
gctatttgtg
ggtgaatgtg
ctgcectgtat
ttctctctag
gctgctatga
ttttcatgta
tagctggggce
atatttattt
aatgtttctt
gatttatctt
aaattgtatg
attctaataa
aaa 2603

ggtcatggcece
aagggagctg
gttctacagc
tcaagtcctg
tgtaataaaa
gccectccaac
cgggcagctce
agaaagactc
tctggtagag
gctgatgttt
ccececgggagg
gttgttggat
ggaatttcaa
gaagcaactc
aggttggcte
cgtctaagtg
cttttgggece
gatgaagaac
attcttatta
tgtatgctga
ggtagtcatt
tttcgggatt
gagggagcct
aaatgagcat
gaactcagca
ttcaccagtc
tcagtatact
aaatggaatt
tceecatate
aaaatccttt

atatactatg

agaaagctaa
caggttctge
gatggcgaga
aagaaagctg
ggcctgacat
atcctagtca
atcgactcca
caggggactc
atggcggttg
gggtgecagg
ccccttaget
tacatagtca
gattttgtga
atggttcatg
tgctccacca
tttgggaagc
tcctteccat
acagcatgtg
ctattattgt
tgatcaaaac
cttacaattg
ctttgacatt
tgtgagatcc
cagagagtgt
gttgacatcc
tgtctactgt
gtgtgggata
attttgaatg
caagtaccaa
taaccatttt

aaataaaaaa

ttcatctgga
atgagtgcaa
tcagtatctg
gaagaattcc
atctgaggga
actcccgtgg
tggccaactc
attactctgt
ggaggtatcce
tggaaggaga
catacggaat
acgagcctcce
ataaatgctt
cttttatcaa
tcggecttaa
aacaaagagc
gcetgtetet
ccaagattct
tccecctaagt
ctgtgccagg
cactgctgtt
tggtggtact
ttcacaggca
acatcatgtt
aaatctagcc
ggtgatctgt
cttagtggta
tcacaaattg
tgctgttgta
aacctagatg

aaaaggatga

Met Pro Lys Lys Lys Pro Thr Pro Ile Gln Leu Asn Pro Ala Pro Asp

1

5

10

199

15

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
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Gly
Leu
Arg
Asp
65

Val
Lys
Arg
Phe
His
145
Tle
Leu
Pro
Phe
Gly
225
Ser
Ala
Leu
Arg
Arg

305

Pro

Ser
Gln
Leu
50

Asp
Val
Leu
Glu
Tyr
130
Met
Pro
Thr
Ser
Gly
210
Thr
Val
Val
Met
Pro
290

Pro

Pro

Ala
Lys
35

Glu
Asp
Phe
Ile
Leu
115
Gly
Asp
Glu
Tyr
Asn
195
Val
Arg
Gln
Gly
Phe
275
Arg

Pro

Pro

Val
20

Lys
Ala
Phe
Lys
His
100
Gln
Ala
Gly
Gln
Leu
180
Tle
Ser
Ser
Ser
Arg
260
Gly
Thr

Met

Lys

Asn

Leu

Phe

Glu

Val

85

Leu

Val

Phe

Gly

Ile

165

Arg

Leu

Gly

Tyr

Asp

245

Tyr

Cys

Pro

Ala

Leu

Gly
Glu
Leu
Lys
70

Ser
Glu
Leu
Tyr
Ser
150
Leu
Glu
Val
Gln
Met
230
Tle
Pro
Gln
Gly
Tle

310

Pro

Thr
Glu
Thr
55

Tle
His
Tle
His
Ser
135
Leu
Gly
Lys
Asn
Leu
215
Ser
Trp
Tle
Val
Arg
295

Phe

Ser

Ser

Leu

40

Gln

Ser

Lys

Lys

Glu

120

Asp

Lys

His

Ser

200

Ile

Pro

Ser

Pro

Glu

280

Pro

Glu

Gly

Ser Ala Glu

25
Glu

Lys

Glu

Pro

Pro

105

Cys

Gly

Gln

Val

Lys

185

Arg

Asp

Glu

Met

Pro

265

Gly

Leu

Leu

Val

200

Leu
Gln
Leu
Ser
90

Ala
Asn
Glu
Val
Ser
170
Tle
Gly
Ser
Arg
Gly
250
Pro
Asp
Ser

Leu

Phe

Asp
Lys
Gly
75

Gly
Tle
Ser
Tle
Leu
155
Tle
Met
Glu
Met
Leu
235
Leu
Asp
Ala
Ser
Asp

315

Ser

Thr
Glu
Val
60

Ala
Leu
Arg
Pro
Ser
140
Lys
Ala
His
Tle
Ala
220
Gln
Ser
Ala
Ala
Tyr
300

Tyr

Leu

Asn
Gln
45

Gly
Gly
Val
Asn
Tyr
125
Ile
Lys
Val
Arg
Lys
205
Asn
Gly
Leu
Lys
Glu
285
Gly

Ile

Glu

Leu
30

Gln
Glu
Asn
Met
Gln
110
Tle
Cys
Ala
Tle
Asp
190
Leu
Ser
Thr
Val
Glu
270
Thr
Met

Val

Phe

Glu

Arg

Leu

Gly

Ala

95

Ile

Val

Met

Gly

Lys

175

Val

Cys

Phe

His

Glu

255

Leu

Pro

Asp

Asn

Gln

Ala
Lys
Lys
Gly
80

Arg
Tle
Gly
Glu
Arg
160
Gly
Lys
Asp
Val
Tyr
240
Met
Glu
Pro
Ser
Glu

320
Asp
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Phe Val Asn

Lys Gln Leu
355
Val Asp Phe
370
Ser Thr Pro
385
<210> 65
211> 2151
<212> DNA
213> K,
<400> 65
cggeegegeg
agccgacgcece
cggccgagac
agcagcggaa
atgatgactt
tcteccacaa
ccgcaatccg
acatagtggg
acatggatgg
ttttaggaaa
agattatgca
aactctgcga
gaacaaggtc
acatctggag
ctcctgatge
aaacgccacc
gacctcccat
tgcccagtgg
accctgcaga
atgccgagga
gcacaccaac
gcccagtgge
catctcatct
tttaatattg
ctatttgtct

325
Lys
340
Met

Ala

Thr

Cys Leu Ile

Val His Ala

Gly Trp Leu

His Ala Ala

Lys

Phe
360
Cys
375

Gly

390

ctccetgetg
catccagctg
caacctggag
gcgecttgag
tgagaagatc
gccatctgge
gaaccagatc
cttctacggg
tgggtccttg
agtcagcatc
cagagatgtc
ttttggggte
ctacatgtcg
catggggctce
caaggagctg
caggccaagg
ggcaattttt
agtattcagt
gagagcagat
ggtagacttc
ccacgctgece
atgccatgtt
gtgacaaagg
tctttatcge

gttcatcaaa

agttgcaggc
aacccggcecce
gccttgcecaga
gcctttetga
agtgaactgg
ctggttatgg
atccgggagce
gccttctaca
gatcaagtgc
gctgtgataa
aagccttcca
agcgggeage
cctgagagac
tctctggtgg
gagctgectgt
acccctggga
gagttgttgg
ctggaatttc
ctgaagcagc
gcaggetgge
agcatctgag
gctttcagge
atgaagaaca
tatggttact

tacatgccag

330
Asn Pro Ala
345
Ile Lys Arg

Ser Thr Ile

Val

tgtttcecegg
ccgatggcectce
agaagctgga
cgcagaagca
gggcetggceaa
ctaggaagct
tgcaggtgcet
gtgacggcga
tgaagaaagc
aaggcctgac
acattctagt
taattgactc
tccaggggac
agatggcagt
ttggatgcca
ggcccectcag
attacatcgt
aggattttgt
tcatggtaca
tctgctccac
cctttgggaa
ctctcccatg
cagcatgtgce
cccctaagtg

gttgaactac

201

Glu Arg Ala
350
Ser Asp Ala
365
Gly Leu Asn
380

ctgcaagatg
cgcggttaac
ggagctggag
gaaggtggga
tggtggagtyg
aattcacctg
gcatgagtgce
gatcagcatc
tggaagaatt
atatctacga
gaactcacgt
catggccaac
tcactactct
tggaagatac
ggtggaagga
ctcatatgga
caatgagcct
gaataagtgc
tgctttcate
cattgggctt
gcagcagaga
cttgtctatg
caaatcgtac
gattggecttt

agtgaaaccc

335
Asp Leu

Glu Glu

Gln Pro

cccaagaaga
gggaccagct
ctggacgagc
gagttgaagg
gtgttcaagg
gagatcaaac
aactccccegt
tgcatggagc
cctgagcaaa
gagaagcaca
ggggagatca
tecttegtgg
gtgcagtcgg
cccattecte
gacgcggeceg
atggatagcc
cctccaaaac
ttaataaaga
aagagatctg
aaccagccca
ggaatcctcet
ttcagatgtg
ttgtgtcatt

gtgettggsg
tggtgacctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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ggtggtcette
tattgtcagg
gagaggeeec
ctactgaaat
aactcagcag
tggggcttca
tttttaaata
tctaaattgg
tctatcttte
tgtatgaaaa
taataaaaat
<210> 66
211> 393
<212> PRT
213> K
<400> 66
Met Pro Lys
1
Gly

Ser Ala

Gln Lys
35
Glu

Leu

Leu
50
Asp

Arg

Asp Asp

65
Val

Val Phe

Lys Leu Ile

Glu Leu
115
Gly

Arg
Phe Tyr
130
His Met
145
Ile

Asp

Pro Glu

Leu Thr Tyr

ttactgatgt
attctcggac
cttctgagac
gagcaccaga
ttcccattta
gtctgtctac
tactgtgtgg
tagttatttt
ttccagtcta
cccttttaac

actatcaagt

Lys Lys

Val
20
Lys

Asn

Leu

Ala Phe

Phe Glu

Val
85
Leu

Lys

His
100
Gln Val

Ala Phe

Gly Gly

Pro

Gly

Glu

Leu

Lys

70

Ser

Glu

Leu

Tyr

Ser

ttgecgetget
ccttggtact
ccttcacagg
acgtgtacat
aaaaaaaaat
tgtggtgatt
gatacttagt
gaatgtcaca
agtaccaatg
cactttactc

taaagtaaaa

Thr Pro

Thr Ser

Glu Leu
40
Thr Gln
55
Ile Ser

His Lys

Ile Lys

Glu
120
Asp

His

Ser
135

Leu Asp

150

Gln Ile
165

Leu Arg

Leu

Glu

Gly Lys

Lys His

gttcatcgtg
tcactcttge
cagtgcatgc
catggtattt
ctaaccagag
tttagacttc
ggtatatgtc
aatggattaa
ctattgtaaa
aagatgttta

adaaaaaaaaa

ITle Gln
10

Ala

Leu
Ser Glu
25

Glu Leu

Lys Gln Lys

Glu Gly
75
Gly

Leu

Ser
90
Ala

Pro

Pro Tle

105

Cys Asn Ser

Gly Glu Ile

Gln Val Leu

155
Val Ser Ile
170
Ile

Lys Met

202

actcactagc
tggtgacctc
atgaaaagca
tatttttget
cccatcactg
tggttgtatt
tctgagtttg
ggaatcaacg
cgtgtatagt
tcaaatctaa

adaaaaaaaaa

Asn Pro Ala

Thr Leu
30

Gln

Asn
Glu Gln
45
Val Gly
60

Ala

Glu

Gly Asn

Leu Val Met
Gln
110

Ile

Arg Asn
Tyr
125
Ile

Pro

Ser Cys

140

Lys Lys Ala

Ala Val Tle

His Arg Asp

tggctgecetg
tcagtctgag
tgctttgetg
tttggtatag
ccatgatagc
tctatattta
gattagtgtt
tatcaagagt
gcctacaaat
tctettatte
a 2151

Pro
15
Glu

Asp

Ala

Arg Lys

Leu Lys

Gly Gly
80
Ala Arg
95
Ile Ile

Val Gly

Met Glu

Gly Arg
160
Lys Gly
175

Val Lys

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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Asn
195
Val

Pro Ser
Phe Gly
210
Gly Thr
225

Ser

Arg

Val Gln

Ala Val Gly
Phe
275

Arg

Leu Leu

Pro
290

Pro

Arg

Arg Pro

305

Pro Pro Pro

Phe Val Asn

Gln Leu
355
Phe

Lys
Val Asp
370
Ser Thr Pro
385

<210> 67
211> 2387
<212> DNA
213> /MR
<400> 67
agtccctcac
ctttctccaa
cgaggaaccg
cgegtgggtt
gcagagccga
tcceggetge

tggctcggeg

180
Ile Leu

Ser Gly

Ser Tyr

Val

Gln

Met

Ser
200
Tle

Asn

Leu
215

Ser Pro

230

Asp
245
Tyr

Ser

Arg
260
Gly Cys

Thr Pro

Met Ala

Ile

Pro

Gln

Gly

Ile

Trp Ser

Ile Pro

Val Glu
280
Arg Pro
295

Phe Glu

310

Leu
325
Cys

Lys

Lys
340
Met Val

Ala Gly

Thr His

Pro

Leu

His

Trp

Ala

Ser Gly

Ile Lys

Ala Phe
360
Leu Cys
375

Ala Ser

390

tgggacgtct
getggggcetg
gtgtgctgag
gg8gcggages
gggaggaagce
aagatgccca

gttaacggga

gtgegeggeg
tagctgagcet
gcgagagttce
tcccaggagce
gagaagcggce
agaagaagcc

ccagctcgge

185
Arg Gly Glu

Asp Ser Met

Glu Leu
235

Leu

Arg
Met Gly
250
Pro Pro Asp
265
Gly

Asp Ala

Leu Ser Ser
Asp
315

Ser

Leu Leu

Val Phe
330
Asn Pro Ala
345
Ile

Lys Arg

Ser Thr Ile

Ile

tctcggageg
gtgggtagtg
ccggeeggesg
gcggegttga
cgegegetece
gacgcccatce

cgagaccaac

203

190

Ile Lys Leu
205

Ala Asn

220

Gln

Ser

Gly Thr

Ser Leu Val

Ala Glu
270
Thr

Lys
Ala Glu
285
Tyr Gly Met
300
Tyr

Tle Val

Leu Glu Phe

Glu Ala
350
Ala

Arg

Asp
365
Leu

Ser

Gly
380

Asn

ccggagcagce
cgcagggagc
agcgcgegea
tcgagccecgcece
ctgctgagtt
cagctgaacc

ctggaggcct

Cys Asp

Phe Val

His Tyr
240
Glu Met
255
Leu Glu

Pro Pro

Asp Ser

Glu
320
Asp

Asn

Gln
335
Asp Leu

Glu Glu

Gln Pro

ggtggecegea
cgtcecgagece
gctggttete
ccgactctgg
gcaggctett
cggceeecega

tgcagaagaa

120
180
240
300
360
420
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gctggaggag
gaagcagaag
tggcaacggt
aaagctgatc
ggtactgcac
cggcgagatce
gaaagctgga
cctgacctat
tctagtgaac
tgactctatg
ggggactcac
ggcagttggg
atgccatgtg
tctcagctca
cattgtcaat
ttttgtgaat
ggtacatgcet
ctccaccatt
taggaagcag
cccatgcttg
atgtgccaaa
ccctaagtgg
ctgaactaca
gttcatcgtg
cactcttget
gcatgcatgg
gtatttttat
agagcccatc
ttctggttgt
gtctctaagt
taaagcatca
aaacaacgtg
tgtttatcaa
<210> 68

211> 393

<212> PRT

213> /MR
<400> 68

ctggagcecttg
gtgggggaac
ggagtggtct
cacctggaga
gagtgcaact
agcatctgca
agaattcctg
cttcgggaga
tcacgtgggg
gccaactccet
tactctgtge
agatacccca
gaaggagacg
tatggaatgg
gagcctccte
aaatgcttaa
ttcatcaaaa
gggcttaacc
caaagaggaa
tctatgttca
ttgtacttgt
attggectttg
gtgaaaccct
actcactagc
ggtgacctct
aaagcatgct
tttttgettt
actgccatga
atttctatat
ttggattagt
atgtatcaag
tatagtgcct

atctaatctc

acgagcagca
tgaaggatga
tcaaggtctc
tcaaacccgce
cccecgtacat
tggagcacat
agcaaatttt
agcacaagat
agatcaaact
tcgtgggcac
agtcggacat
ttcetectee
cagccgaaac
acagccgacce
caaaactgcc
taaagaaccc
gatctgacgc
agcccagcac
ttctectgecce
gacgtgcatc
gtcattttta
tgettgggge
agtgacctgg
tggctgecetg
cagtctgaga
ttgctgetac
tggtatagaa
tagctgggcet
ttatttttaa
gtttctaaat
agttctatct
acaaattgta
ttattctaat

gcggaagegy
tgactttgag
ccacaagcca
aatccggaac
cgtgggette
ggatggtggg
aggaaaagtt
tatgcacaga
ctgtgatttt
gagatcctac
ctggagcatg
tgatgccaag
accacccagg
tcccatggcea
cagtggagta
tgcagagaga
cgaggaggta
accaacccac
agtggcatgc
tcatctgtga
atatcattgt
tatttgtctg
gtggtcgttce
tattgtcagg
gggagceccttg
tgaaatgagc
ctcagcaatt
tcagtctgtce
atatacagtg
tggtggttat
ttcttccagt
tgaaacccct

aaaaatacta

Met Pro Lys Lys Lys Pro Thr Pro Ile Gln Leu

204

ctcgaggcecct
aagatcagcg
tctggeectgg
cagatcatcc
tacggggcect
tccttggatce
agcattgctg
gatgtcaagc
ggggtcageg
atgtcgectg
gggctctete
gagctggagce
ccaaggaccc
atttttgagt
ttcagtctgg
gcagatctga
gacttcgcag
gctgeccagea
catgttgett
caaaggatga
ctttatcact
ttcatcaaac
ttactgatgt
attctcggac
tgagaccctt
atcagaacgt
cccatcaaaa
tactgtggtg
tgggatactt
tttgaatgtc
ctaagtacca

tttaaccact

ttctgacgca
aactgggagc
ttatggctag
gggagctgcea
tctacagcga
aagttctgaa
tgataaaagg
catccaacat
ggcagctaat
agagactcca
tggtggagat
tactgtttgg
ctgggaggcce
tgttggatta
agtttcagga
agcagctcat
gctggetetg
tctgagccett
tcaggcctcet
agaacacagc
atggttactc
acatgccagg
ttgcactget
cttggtactt
cacaggcagt
gtacgtcatg
aaacctaagc
atttttagac
agtggtgtgt
acaaatggat
atgctattgt

ttaatcaaga

tcaagtt 2387

Asn Pro Ala Pro Asp

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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1

Gly Ser Ala

Leu
Arg
Asp
65

Val
Lys
Arg
Phe
His
145
Tle
Leu
Pro
Phe
Gly
225
Ser
Ala
Leu

Arg

Arg
305

Gln
Leu
50

Asp
Val
Leu
Glu
Tyr
130
Met
Pro
Thr
Ser
Gly
210
Thr
Val
Val
Leu
Pro

290

Pro

Lys
35

Glu
Asp
Phe
Ile
Leu
115
Gly
Asp
Glu
Tyr
Asn
195
Val
Arg
Gln
Gly
Phe
275

Arg

Pro

Val
20

Lys
Ala
Phe
Lys
His
100
Gln
Ala
Gly
Gln
Leu
180
Tle
Ser
Ser
Ser
Arg
260
Gly

Thr

Met

Asn
Leu
Phe
Glu
Val
85

Leu
Val
Phe
Gly
Ile
165
Arg
Leu
Gly
Tyr
Asp
245
Tyr
Cys

Pro

Ala

Gly
Glu
Leu
Lys
70

Ser
Glu
Leu
Tyr
Ser
150
Leu
Glu
Val
Gln
Met
230
Tle
Pro
His
Gly

Ile
310

Thr
Glu
Thr
55

Tle
His
Tle
His
Ser
135
Leu
Gly
Lys
Asn
Leu
215
Ser
Trp
Tle
Val
Arg

295
Phe

Ser
Leu
40

Gln
Ser
Lys
Lys
Glu
120
Asp
Asp
Lys
His
Ser
200
Tle
Pro
Ser
Pro
Glu
280

Pro

Glu

Ser
25

Glu
Lys
Glu
Pro
Pro
105
Cys
Gly
Gln
Val
Lys
185
Arg
Asp
Glu
Met
Pro
265
Gly

Leu

Leu

205

10
Ala

Leu
Gln
Leu
Ser
90

Ala
Asn
Glu
Val
Ser
170
Tle
Gly
Ser
Arg
Gly
250
Pro
Asp

Ser

Leu

Glu
Asp
Lys
Gly
75

Gly
Ile
Ser
Ile
Leu
155
Ile
Met
Glu
Met
Leu
235
Leu
Asp
Ala

Ser

Asp
315

Thr
Glu
Val
60

Ala
Leu
Arg
Pro
Ser
140
Lys
Ala
His
Tle
Ala
220
Gln
Ser
Ala
Ala
Tyr

300
Tyr

Asn
Gln
45

Gly
Gly
Val
Asn
Tyr
125
Ile
Lys
Val
Arg
Lys
205
Asn
Gly
Leu
Lys
Glu
285

Gly

Ile

Leu
30

Gln
Glu
Asn
Met
Gln
110
Tle
Cys
Ala
Tle
Asp
190
Leu
Ser
Thr
Val
Glu
270
Thr

Met

Val

15
Glu

Arg
Leu
Gly
Ala
95

Tle
Val
Met
Gly
Lys
175
Val
Cys
Phe
His
Glu
255
Leu
Pro

Asp

Asn

Ala
Lys
Lys
Gly
80

Arg
Ile
Gly
Glu
Arg
160
Gly
Lys
Asp
Val
Tyr
240
Met
Glu
Pro

Ser

Glu
320
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Pro Pro Pro

Phe Val Asn

Lys Gln Leu
355
Val Asp Phe
370
Ser Thr Pro
385
<210> 69
211> 1182
<212> DNA
213>
<400> 69
atgccaaaga
aatggtacca
gagcttgacg
ggagagctga
gtggtgttca
ctggagatca
tgcaactccce
atctgcatgg
attcccgage
agggagaagc
cgcggggaga
aactccttceg
tctgtgcagt
taccccatcee
ggcgatgegg
ggaatggata
cctecetecega
tgcttaataa
atcaagaggt
cttaaccagc
<210> 70
211> 393
212> PRT
213>

Lys

325
Lys Cys
340
Met Val

Ala Gly

Thr His

Leu Pro

Leu Ile

His

Trp

Ala

Ser Gly

Lys
Ala Phe
360
Leu Cys
375

Ala Ser

390

agaagcccac
gcteggegga
agcagcagcg
aggacgatga
aggtctccca
aacctgctat
cgtacatcgt
agcacatgga
aaattttggg
acaagatcat
tcaagctctg
tgggcaccag
cggacatctg
cgceeeecega
ccgagactcce
gceggectee
aactccccag
aaaaccccge
ctgatgccga

ccagcacgcec

ccccatccag
gaccaacctg
gaagcgcectg
cttcgagaag
caagcccagt
ccggaaccag
gggcttctac
cgggggttee
gaaagttagc
gcacagagat
tgacttcggg
gtcttatatg
gagcatgggg
cgccaaggag
gcecaggcecce
catggcgatt
cgcagtctte
cgagagagca
ggaggtggat
gacgcacgcg

Val Phe Ser
330

Asn Pro Ala
345
Ile Lys Arg
Ser Thr Ile

Ile

ctgaatcctg
gaggccttge
gaggccttcee
atcagtgagc
ggcetggtga
atcataaggg
ggggcattcet
ttggatcaag
attgctgtga
gtgaagccct
gtcagtgggce
tcgccecgaga
ctgtcecetgg
ctggagctga
aggacccctg
tttgagctge
agcctggagt
gacttgaagc
tttgetggtt
geecggtgtgt

206

Leu Glu Phe

Glu Arg Ala
350
Ser Asp Ala
365
Gly Leu Asn
380

cccctgacgg
agaagaagct
tcacccagaa
tgggagecegg
tggccagaaa
agctgcaggt
acagcgatgg
tcctgaagaa
tcaagggcct
ccaacatcct
agctcatcga
gactccaggg
tggagatggce
tgtttgggtyg
ggcggeccect
tggattacat
ttcaagattt
agctcatggt
ggctgtgete
ga 1182

Gln Asp
335
Asp Leu

Glu Glu

Gln Pro

ctcggeggtg
ggaggagctg
gcagaaagtg
caacggcegge
gcttattcac
tctgcacgag
cgagatcagc
agctggacgg
gacgtatctg
ggtcaactcce
ctccatggcece
gacacactac
ggtggggcesg
ccaggtggag
cagctcgtat
cgtcaatgag
tgtgaataaa
tcatgctttt

caccatcggc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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<400> 70

Met Pro Lys

1
Gly

Leu
Arg
Asp
65

Val
Lys
Arg
Phe
His
145
Ile
Leu
Pro
Phe
Gly
225
Ser
Ala

Leu

Arg

Ser
Gln
Leu
50

Asp
Val
Leu
Glu
Tyr
130
Met
Pro
Thr
Ser
Gly
210
Thr
Val
Val

Met

Pro
290

Ala
Lys
35

Glu
Asp
Phe
Ile
Leu
115
Gly
Asp
Glu
Tyr
Asn
195
Val
Arg
Gln
Gly
Phe

275
Arg

Lys
Val
20

Lys
Ala
Phe
Lys
His
100
Gln
Ala
Gly
Gln
Leu
180
Ile
Ser
Ser
Ser
Arg
260

Gly

Thr

Lys
Asn
Leu
Phe
Glu
Val
85

Leu
Val
Phe
Gly
Ile
165
Arg
Leu
Gly
Tyr
Asp
245
Tyr

Cys

Pro

Pro
Gly
Glu
Leu
Lys
70

Ser
Glu
Leu
Tyr
Ser
150
Leu
Glu
Val
Gln
Met
230
Tle
Pro

Gln

Gly

Thr
Thr
Glu
Thr
55

Tle
His
Tle
His
Ser
135
Leu
Gly
Lys
Asn
Leu

215

Ser

Ile

Val

295

Pro
Ser
Leu
40

Gln
Ser
Lys
Lys
Glu
120
Asp
Asp
Lys
His
Ser
200
Tle
Pro
Ser
Pro
Glu

280

Pro

Tle
Ser
25

Glu
Lys
Glu
Pro
Pro
105
Cys
Gly
Gln
Val
Lys
185
Arg
Asp
Glu
Met
Pro
265

Gly

Leu

207

Gln
10

Ala
Leu
Gln
Leu
Ser
90

Ala
Asn
Glu
Val
Ser
170
Tle
Gly
Ser
Arg
Gly
250
Pro

Asp

Ser

Leu
Glu
Asp
Lys
Gly
75

Gly
Ile
Ser
Ile
Leu
155
Ile
Met
Glu
Met
Leu
235
Leu
Asp

Ala

Ser

Asn
Thr
Glu
Val
60

Ala
Leu
Arg
Pro
Ser
140
Lys
Ala
His
Tle
Ala
220
Gln
Ser
Ala

Ala

Tyr
300

Pro

Asn
Gln
45

Gly
Gly
Val
Asn
Tyr
125
Ile
Lys
Val
Arg
Lys
205
Asn
Gly
Leu
Lys
Glu

285
Gly

Ala
Leu
30

Gln
Glu
Asn
Met
Gln
110
Tle
Cys
Ala
Tle
Asp
190
Leu
Ser
Thr
Val
Glu
270

Thr

Met

Pro
15

Glu
Arg
Leu
Gly
Ala
95

Tle
Val
Met
Gly
Lys
175
Val
Cys
Phe
His
Glu
255
Leu

Pro

Asp

Asp
Ala
Lys
Lys
Gly
80

Arg
Ile
Gly
Glu
Arg
160
Gly
Lys
Asp
Val
Tyr
240
Met
Glu

Pro

Ser
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Arg Pro Pro

305

Pro Pro Pro

Phe Val Asn

Gln Leu
355
Phe

Lys
Val Asp
370
Ser Thr Pro
385

210> 71
211> 1872
<212> DNA
213> KR,
<400> 71
cgtgtctteg
gagaggccegg
gtgegeggeg
gggceggecega
cgggceegegs
gatgcccaag
gaacgggacc
ggagctggat
gggegagetg
tgtggtgtte
cctggagatc
gtgcaactcg
catctgcatg
aattcctgag
gagggagaag
ccgeggeggag
caactcctte
ctcagtgcag
gtaccccatce
aggagatgca
tggaatggac

gccacctcecece

Met Ala

Ile

Phe Glu

310

Leu
325
Cys

Lys

Lys
340
Met Val

Ala Gly

Thr His

Pro

Leu

His

Trp

Ala

Ser Ala

Ile Lys

Ala Phe
360
Leu Cys
375

Ala Gly

390

tcgggaccge
acgaaggegsg
aggttgaccg
gecgegeagcece
ccgecaccceg
aagaagccga
agctcggceceg
gagcagcagc
aaggacgatg
aaggtctcce
aagccagcca
ccctacattg
gagcacatgg
caaattttag
cacaagatta
atcaagctct
gtgggcaccce
tcggacatct
ccecectecag
gctgagatge
agccggcecte

aaactgccca

cctectectt
cggeeeegge
cccgegageg
ctccgtggge
tccegececete
cgcccatcca
agaccaacct
ggaagcgcct
actttgagaa
acaagccatc
tccgcaatca
tgggcttcta
atggaggttc
gaaaagttag
tgcacagaga
gtgactttgg
ggtcctacat
ggagcatggg
atgccaagga
cgcccaggece
ccatggcgat
gtggagtctt

Leu Leu Asp
315

Phe Ser

330

Pro Ala

Val

Asn
345
Ile Lys Arg

Ser Thr Ile

Val

gagtcctccee
ggeggetttt
cccgtgactg
attgccecgecet
gttcggagcet
gctgaacccg
agaggctttg
cgaagctttce
gatcagtgag
tggcetggte
gatcatccgt
tggggecctte
cttggatcaa
cattgctgtg
tgtcaagccce
ggtcagceggg
gtcgccagag
actgtcactg
gctggagetg
caggacccce
tttcgagcectg
cagtctggaa

208

Tyr Ile Val

Leu Glu Phe

Glu Ala
350
Ala

Arg

Asp
365
Leu

Ser

Gly
380

Asn

cccaccggga
cctecggette
agggaacagg
ggacctccecceg
gagacgccgt
gceecccgacg
cagaagaagc
ctgacacaga
ctgggtgceceg
atggcccgaa
gagctgcagg
tacagtgatg
gtcctgaaga
atcaaaggcc
tccaacatce
cagctcatcg
agactgcagg
gtggagatgg
gtgttcgggt
ggaagacccce
ttggattaca
ttccaggact

Asn Glu
320

Gln Asp

335

Asp Leu

Glu Glu

Gln Pro

cggecgagtg
gctgtgcage
gagagagctc
gaaggcacce
cgcecgegeaa
gcteggeggt
tggaggagct
agcagaaggt
gcaatggcegg
agcttatcca
ttctgcacga
gcgagatcag
aagctggaag
tgacatacct
tggtcaactc
attccatggc
gcacacacta
cggttgggag
gccaggtgga
tgagctcata
tagtcaacga

ttgtaaataa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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atgcttaata
catcaagcgc
ccttaaccag
acgtgctctg
tttcacctcee
agtctttatt
tgatgatcac
tcactccatg
acttccccectg
cagtgcaagt
210> 72
211> 393
212> PRT
213> &R,
<400> 72
Met Pro Lys
1
Gly

Ser Ala

Gln Lys
35
Glu

Leu

Leu
50
Asp

Arg

Asp Asp

65
Val

Val Phe

Lys Leu Ile

Glu Leu
115
Gly

Arg
Phe Tyr
130
His Met
145
Ile

Asp

Pro Glu

Leu Thr Tyr

aagaaccctg
tctgatgctg
cccagtaccce
ccagcagccg
gaccagggtg
gccaccgtgt
acacacgctg
tggectggect
ccagggcatc
ga 1872

Lys Lys

Val
20
Lys

Asn

Leu

Ala Phe

Phe Glu

Val
85
Leu

Lys

His
100
Gln Val

Ala Phe

Gly Gly

Pro

Gly

Glu

Leu

Lys

70

Ser

Glu

Leu

Tyr

Ser

cggagagagc
aggaggtgga
cgacccacgt
ctatgctctg
cagacacagc
cacccgagtg
agctgaacag
gttgccteca

tcctcagcag

Thr Pro

Thr Ser

Glu Leu
40
Thr Gln
55
Ile Ser

His Lys

Ile Lys

Glu
120
Asp

His

Ser
135

Leu Asp

150

Gln Ile
165
Leu

180

Leu

Glu

Gly Lys

Lys His

agacttgaag
cttcgcaggt
ggccagcatce
gcetetececet
atgtgccaag
gatttgettt
tgacacttgg
gtgtctccag

agagggagge

ITle Gln
10

Ala

Leu
Ser Glu
25

Glu

Leu Asp

Lys Gln Lys

Glu Gly
75
Gly

Leu

Ser
90
Ala

Pro

Pro Tle

105

Cys Asn Ser

Gly Glu Ile

Gln Val Leu

155
Val Ser Ile
170
Ile

Lys Met

185

209

cagctcatgg
tggctetgtg
tgagctgegg
cgcttetett
ctgtatttgt
gtgcttaggg
tgatgtggtt
acttggggat
ctctgggcecece

Asn Pro Ala

Thr Leu
30

Gln

Asn
Glu Gln
45
Val Gly
60

Ala

Glu

Gly Asn

Leu Val Met
Gln
110

Ile

Arg Asn

Pro Tyr

125

Ser Ile Cys

140

Lys Lys Ala

Ala Val Tle

His Asp

190

Arg

ttcatgeccectt
ccaccatcgg
cccggeccag
cagacgtgcg
gttcctttte
ctgtttgtge
gtcactgttc
gtctggtggce
ttgtccttgg

Pro Asp
15
Glu Ala

Arg Lys

Leu Lys

Gly Gly
80
Ala Arg
95
Ile Ile

Val Gly

Met Glu

Gly Arg
160
Lys Gly
175

Val Lys

1380
1440
1500
1560
1620
1680
1740
1800
1860



CN 109475541 A

5l %R

127/139 1

Ser Asn
195
Val

Pro
Phe Gly
210
Gly Thr
225

Ser

Arg

Val Gln

Ala Val Gly

Val Phe
275

Arg

Leu

Pro
290

Pro

Arg

Arg Pro

305

Pro Pro Pro

Phe Val Asn

Gln Leu
355
Phe

Lys
Val Asp
370
Ser Thr Pro
385

210> 73
211> 1257
<212> DNA
213> i
<400> 73
ggagagcgag
tgcccaagaa
acgggaccag
agcttgatga
gggaactgaa
tggtgttcaa
tggagatcaa

gcaactcccce

Ile Leu

Gly

Ser

Ser Tyr

Val

Gln

Met

Ser
200
Tle

Asn

Leu
215

Ser Pro

230

Asp
245
Tyr

Ser

Arg
260
Gly Cys

Thr Pro

Met Ala

Ile

Pro

Gln

Gly

Ile

Trp Ser

Ile Pro

Val Glu
280
Arg Pro
295

Phe Glu

310

Leu
325
Cys

Lys

Lys
340
Met Val

Ala Gly

Thr His

Pro

Leu

His

Trp

Val

Ser Gly

Ile Lys

Ala Phe
360
Leu Cys
375

Ala Ser

390

acacgggccg
gaagccgacg
ctcggeggag
gcagcagegg
ggatgacgac
ggtctcccac
acctgcaatc

gtacatcgtg

ctctcegete
cccatccagce
accaacctgg
aagcgccttg
ttcgagaaga
aagccgtceceg
cggaaccaga

ggcttctatg

Arg Gly Glu

Asp Ser Met

Glu Leu
235

Leu

Arg
Met Gly
250
Pro Pro
265

Gly

Asp

Asp Ala

Leu Ser Ser
Asp
315

Ser

Leu Leu

Val Phe
330
Asn Pro Ala
345
Ile

Lys Arg

Ala Thr Ile

Ile

ggagccggac
tgaacccggce
aggccttgceca
aggcctttet
tcagtgagct
gcctagtcat
tcataaggga
gtgcattcta

210

Ile Lys Leu
205

Ala Asn

220

Gln

Ser

Gly Thr

Ser Leu Val

Ala Glu
270
Met

Lys
Ala Glu
285
Tyr Gly Met
300
Tyr

Tle Val

Leu Glu Phe

Glu Ala
350
Ala

Arg

Asp
365
Leu

Ser

Gly
380

Asn

gcgecttecee
cccecgacgge
gaagaagctg
cacccagaag
gggtgetgge
ggccagaaag
gctacaggtt
cagcgatggce

Cys Asp

Phe Val

His Tyr
240
Glu Met
255
Leu Glu

Pro Pro

Asp Ser

Glu
320
Asp

Asn

Gln
335
Asp Leu

Glu Glu

Gln Pro

gcgtccaaaa
tcggeggtga
gaggagctgg
cagaaggtcg
aacggtggeg
ctaattcacc
ctacatgagt
gagatcagta

120
180
240
300
360
420
480
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tctgcatgga
ttcctgaaca
gagagaagca
gtggggagat
actccttegt
ccgtgcagtce
atcccatccce
gagacgtggc
gaatggacag
cccctccaaa
gcttaataaa
tcaagagatc
cttaaccagc
210> 74
211> 381
212> PRT
213> i
<400> 74
Met Pro Lys
1
Gly Ser Ala
Gln Lys
35
Glu

Leu

Leu
50
Asp

Arg

Asp Asp

65
Val

Val Phe

Lys Leu Ile

Glu Leu
115
Gly

Arg
Phe Tyr
130
His Met
145
Ile

Asp

Pro Glu

gcacatggat
aattctagga
caagattatg
caagctctgt
gggcacaagg
ggacatctgg
tcctecggat
tgagacccca
ccgaccgcecece
actgcccagt
aaacccagca
tgacggtgaa

ccagcacgcec

Lys Lys Pr
Val
20

Lys

Asn GI1

Leu Gl

Ala Phe Le

Phe Glu Ly
70
Val Se
85

Leu

Lys
His Gl
100
Gln

Val Le

Ala Phe Ty
Se
15

Le

Gly Gly

Gln Ile

gggggtteet
aaagttagca

cacagagatg
gactttgggg
tcctacatgt
agcatggggc
gccaaggage
cccagaccaa
atggcaattt
ggagtattca
gagagagcag
gaagtggatt

gacccacgca

o Thr Pro

y Thr Ser

Glu Leu
40

Gln

u

Thr
55
Tle

u

S Ser

r His Lys

u Ile Lys
Glu
120

Asp

u His

Ser
135
Leu

r

r
0
u

Asp

Gly Lys

tggatcaagt
tcgctgtaat
tcaagcctte
tcagcgggca
cgccagaaag
tctctctggt
tggagctgat
ggaccceggg
ttgagctgtt
gtctggaatt
atctgaagca
ttgcaggttg
gctggegtet

ITle Gln
10

Ala

Leu
Ser Glu
25

Glu

Leu Asp

Lys Gln Lys

Glu Gly
75
Gly

Leu

Ser
90
Ala

Pro

Pro Tle

105

Cys Asn Ser

Gly Glu Ile

Gln Val Leu
155
Val Ser Ile

211

cctgaagaaa
aaaaggtctg
caacatcctc
gctcattgac
actccagggg
ggagatggca
gtttgggtge
aagacccctt
ggattacata
tcaagatttt
actcatggtt
gctetgetee

aactcgagtc

Asn Pro Ala

Thr Leu
30

Gln

Asn
Glu Gln
45
Val Gly
60

Ala

Glu

Gly Asn

Leu Val Met
Gln
110

Ile

Arg Asn
Tyr
125
Ile

Pro

Ser Cys

140

Lys Lys Ala

Ala Val Tle

gctggaagaa
acatacctga
gtgaactccce
tccatggcca
actcattact
gttgggaggt
caagtggagg
agctcttatg
gtcaacgagc
gtgaataaat
catgccttca

ccccattgge

540
600
660
720
780
840
900
960
1020
1080
1140
1200

tagagat 1257

Pro Asp
15
Glu Ala

Arg Lys

Leu Lys

Gly Gly
80
Ala Arg
95
Ile Ile

Val Gly

Met Glu

Gly Arg
160

Lys Gly
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Leu Thr Tyr
Asn
195
Val

Pro Ser

Phe Gly
210
Gly Thr
225

Ser

Arg

Val Gln

Ala Val Gly
Phe
275

Arg

Leu Met

Pro
290

Pro

Arg

Arg Pro

305

Pro Pro Pro

Phe Val Asn

Gln Leu
355
Phe

Lys
Val Asp
370
210> 75
211> 2095
<212> DNA
213> M

<400> 75

agccggceaag
agaggaccaa
aacggaagcg
acgacttcga
cccataagcce
caatccggaa

tcgtgggett

165
Leu Arg
180
Ile Leu

Ser Gly

Ser Tyr

Glu

Val

Gln

Met

Lys His

Ser
200
Tle

Asn

Leu
215

Ser Pro

230

Asp
245
Tyr

Ser

Arg
260
Gly Cys

Thr Pro

Met Ala

Ile

Pro

Gln

Gly

Ile

Trp Ser

Ile Pro

Val Glu
280
Arg Pro
295

Phe Glu

310

Leu
325
Cys

Lys

Lys
340
Met Val

Ala Gly

gagttgageg
cctggaggece
cctggaggece
gaagatcagc
gtctggectg
ccagatcata

ctatggcgceg

Pro

Leu

His

Trp

Ser Gly

Ile Lys

Ala Phe
360
Leu Cys

375

tgeggggtge
ttgcagaaga
tttcttacce
gagctgggeg
gtcatggcca
agggagctge
ttctacagcg

170
Lys Ile
185
Arg

Met

Gly Glu

Asp Ser Met

Glu Leu
235

Leu

Arg
Met Gly
250
Pro Pro Asp
265
Gly

Asp Val

Leu Ser Ser
Asp
315

Ser

Leu Leu

Val Phe
330
Asn Pro Ala
345
Ile

Lys Arg

Ser Pro His

ataggcgegg
agctggagga
agaagcagaa
ctggcaacgg
gaaagctaat
aggttctaca
acggcgagat

212

His Asp
190

Leu

Arg
Ile Lys
205
Ala Asn
220

Gln

Ser

Gly Thr

Ser Leu Val

Ala Glu
270
Thr

Lys
Ala Glu
285
Tyr Gly Met
300
Tyr

Tle Val

Leu Glu Phe

Glu Ala
350
Gly

Arg

Asp
365

Pro

Ser

Trp
380

gtcgtgggag
gctggagcetce
ggtcggggaa
tggtgtggty
tcacctggag
tgagtgcaac
cagtatctgt

175
Val Lys

Cys Asp

Phe Val

His Tyr
240
Glu Met
255
Leu Glu

Pro Pro

Asp Ser

Glu
320
Asp

Asn

Gln
335
Asp Leu

Glu Glu

atgaagctgg
gatgagcagc
ttgaaggatg
ttcaaggtct
atcaaacctg
tccecataca

atggagcaca

120
180
240
300
360
420
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tggatggggg
taggaaaagt

ttatgcacag
tctgtgactt
caaggtccta
tctggagcat
ccgatgccaa
cgccacccag
ctcccatgge
ccagtggagt
cagcagagag
gtgaggaagt
caccgaccca
ccagtggtgt
gcatttcgee
tttttaatat
ggctattttt
tgactgtggg
agctgectgt
accttcctte
atgctttget
tttgettttg
cacgatagct
tttctatatt
tttgaattag
aaaatgtatg
gtgtatagtg
caaatctaat
<210> 76

211> 371

212> PRT
213> M

<400> 76

ttccttggat
tagcattgct
agatgtcaag
tggggtcage
catgtcgcca
ggggctatct
ggagctggag
gcegaggace
aatttttgag
attcagtctg
agcagatctg
ggattttgca
cgcggecegge
gccattgteg
tacgacaaag
tactgtcatt
gtgtatgttg
tagtcattct
agttttggga
tgttggggta
gctatgaaaa
gtgtagaatg
ggggcttcac
tattttaaaa
tgtttctaaa
agatttatct
cctaagaatt
ctcttattet

caagtcctga
gtaataaaag
ccttccaaca
gggcagctca
gaaagactcc
ctggttgaga
ctgatgtttg
cccggaagge
ttgttggatt
gaatttcaag
aaacaactca
ggttggetet
gtctaagtat
ctttcaggcce
gatgaagaac
tattctgtta
atccaaacat
tactgaaaat
ttcttttgac
ggagccttgt
agaacatcag
aagcaatttc
cagtctgtct
tatattatgt
atgatggtta
ttcceccaaat
gtatgaaaat

aataaatata

agaaagctgg
gtctgacata
tcctagtgaa
tcgactccat
aggggactca
tggcagtcgg
ggtgccaagt
ccctcagete
acatagtcaa
attttgtgaa
tggttcatge
gctccaccat
ctgggaagca
tctttgccat
acagcatgtg
tttccctaag
gcgcaacgtt
tgcactgctce
acttggtggt
aagatccttc
aaagtataga
tgtcaaaatc
actgtgatga
gggatattta
ctttgaatgt
ccaagtaccg
ccttttaacc

ctatcaagtt

Met Lys Leu Glu Arg Thr Asn Leu Glu Ala Leu

1

5

10

Glu Leu Glu Leu Asp Glu Gln Gln Arg Lys Arg

20

25

Thr Gln Lys Gln Lys Val Gly Glu Leu Lys Asp

35

40

213

aagaattcct
cctgagggag
ctctcgtggg
ggccaactcce
ttactccgtg
gaggtatccce
ggagggagat
gtatggaatg
cgagcctccet
taaatgcctce
ctttatcaag
cggccttaac
gcaaagagceg
gcetgtetee
ccaaaattct
tggattggcet
cagttacagt
ttcceecace
actgcattct
acaggcactg
tcttgttatt
tagccagagc
tttgtagact
gtggtatgtg
tacaaatgga
atgctattgt
atttcaaccc

aaaaggatga

gaacaaattt
aagcacaaga
gagatcaagc
ttcgtgggceca
cagtcggaca
atccctecte
gcggetgaga
gacagccgac
ccaaagctgce
ataaaaaacc
agatctgatg
cagcccagcea
agtcccctge
gttcagacgt
atttgtgtcet
ttgtgettgg
gaaaccttgg
gtgactggcet
tgcegggege
catgtgaagc
ttattatatt
ccttcactge
tctggttgta
tctctttaag
tcaaggcatt
aaacaacagt
agatgtttaa
aaaaa 2095

Gln Lys Lys Leu Glu

15

Leu Glu Ala Phe Leu

30

Asp Asp Phe Glu Lys

45

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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Tle
His
65

Tle
His
Ser
Leu
Gly
145
Lys
Asn
Leu
Ser
Trp
225
Tle
Val
Arg
Phe
Ser
305
Tle

Ala

Leu

Ser
50

Lys
Lys
Glu
Asp
Asp
130
Lys
His
Ser
Ile
Pro
210
Ser
Pro
Glu
Pro
Glu
290
Gly
Lys

Phe

Cys

Glu

Pro

Pro

Cys

Gly

115

Gln

Val

Lys

Arg

Asp

195

Glu

Met

Pro

Gly

Leu

275

Leu

Val

Asn

Ile

Ser

Leu
Ser
Ala
Asn
100
Glu
Val
Ser
Tle
Gly
180
Ser
Arg
Gly
Pro
Asp
260
Ser
Leu
Phe
Pro
Lys

340
Thr

Gly
Gly
Tle
85

Ser
Tle
Leu
Tle
Met
165
Glu
Met
Leu
Leu
Asp
245
Ala
Ser
Asp
Ser
Ala
325

Arg

Ile

Ala
Leu
70

Arg
Pro
Ser
Lys
Ala
150
His
Tle
Ala
Gln
Ser
230
Ala
Ala
Tyr
Tyr
Leu
310
Glu

Ser

Gly

Gly
55

Val
Asn
Tyr
Ile
Lys
135
Val
Arg
Lys
Asn
Gly
215
Leu
Lys
Glu
Gly
Ile
295
Glu
Arg

Asp

Leu

Asn

Met

Gln

Ile

Cys

120

Ala

Ile

Asp

Leu

Ser

200

Thr

Val

Glu

Thr

Met

280

Val

Phe

Ala

Gly

Asn

Gly
Ala
Ile
Val
105
Met
Gly
Lys
Val
Cys
185
Phe
His
Glu
Leu
Pro
265
Asp
Asn
Gln
Asp
Glu
345

Gln

214

Gly
Arg
Ile
90

Gly
Glu
Arg
Gly
Lys
170
Asp
Val
Tyr
Met
Glu
250
Pro
Ser
Glu
Asp
Leu
330

Glu

Pro

Val
Lys
75

Arg
Phe
His
Tle
Leu
155
Pro
Phe
Gly
Ser
Ala
235
Leu
Arg
Arg
Pro
Phe
315
Lys

Val

Ser

Val
60

Leu
Glu
Tyr
Met
Pro
140
Thr
Ser
Gly
Thr
Val
220
Val
Met
Pro
Pro
Pro
300
Val
Gln

Asp

Thr

Phe

Ile

Leu

Gly

Asp

125

Glu

Tyr

Asn

Val

Arg

205

Gln

Gly

Phe

Arg

Pro

285

Pro

Asn

Leu

Phe

Pro

Lys
His
Gln
Ala
110
Gly
Gln
Leu
Ile
Ser
190
Ser
Ser
Arg
Gly
Thr
270
Met
Lys
Lys
Met
Ala

350
Thr

Val
Leu
Val
95

Phe
Gly
Ile
Arg
Leu
175
Gly
Tyr
Asp
Tyr
Cys
255
Pro
Ala
Leu
Cys
Val
335

Gly

His

Ser
Glu
80

Leu
Tyr
Ser
Leu
Glu
160
Val
Gln
Met
Tle
Pro
240
Gln
Gly
Tle
Pro
Leu
320
His
Trp

Ala
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355
Ala Gly Val

360 365

370
210> 77
211> 2405
<212> DNA
213> 4
<400> 77
ccggttgact
gcectteggt
gceetttgge
cggcccagac
ggccgececte
gcccatccag
gaccaacctg
gaagcgcctce
ctttgagaag
caagccgtcce
ccggaaccag
gggcttctac
tgggggttcee
aaaagttagc
gcacagagat
tgactttggg
gtcctacatg
gagcatgggg
tgccaaggag
gceccaggeca
aatggcaatt
tggagtattc
agagagagca
ggaagtggat
cacccatgcg
ctgttgectte
acaaaggatg
atctttactc
tttttgtgta
actgtgggta
tcgeectetat

gagggagagt
tccetgtgea
cctgacggga
ttggcceege
agagttggga
ctgaacccgg
gaggccttge
gaggccttte
atcagtgagc
ggacttgtta
atcataaggg
ggggcegttct
ttggatcaag
attgctgtaa
gtcaagccgt
gtcagcegggce
tcgccagagce
ctctctetgg
ctggagctga
aggaccccceg
tttgagttgt
agtctggaat
gatttgaagc
tttgcaggtt
gctggegtet
cgggcagcect
aagaacacag
ttattactat
tattgatgat
gtcattctta
tttcgggatt

gggagggaat
ctgagcaagt
ccgegeaggs
gaggcceggeg
gcgectttee
cccecggacgg
agaagaagct
tgacccagaa
tgggtgeegg
tggccagaaa
agctgcaggt
acagcgacgg
ttctgaagaa
taaaaggcct
ccaacatcct
agctcatcga
gactccaggg
ttgagatggce
tgtttgggtyg
ggaggcccecet
tggattacat
ttcaagattt
aactcatggt
ggctectgete
aagtggttgg
tcccatgect
catgtgccaa
tgttattcce
gaagacatgt
ctgaaaactg

ctttgacact

ccegggetge
g88ccgeess
cgcgeeeccee
cggggcaget
tgggtccaaa
ctccgeggtt
ggaggagctg
gcagaaggtg
caatggaggt
gctaattcac
tctccatgag
cgagatcagc
agctggaaga
gacatacctg
agtgaacagc
ctccatggcece
gacccattac
tgtcgggagg
ccaggtggag
cagctcttat
agtcaatgag
tgtgaataaa
tcatgctttt
caccatcggc
gaagcagcag
gtctctgtte
aattctattt
ctaagtggat
gcaatgtaga
cactgcttte
tggtggtact

215

cgagctgcecge
gttccccecag
gaaggcagcce
cagagggagg
atgcccaaga
aacgggacca
gagctcgatg
ggggaactga
gtggtgttca
ctggagatca
tgcaactcgce
atctgcatgg
attcctgaac
agggagaagc
cgtggagaga
aactccttceg
tccgtgecagt
tatcccatcee
ggagatgcgg
ggaatggaca
cctectecaa
tgcttaataa
atcaagagat
cttaaccaac
tccetgececa
agacgtgcat
gtgtcatttt
tggetttgtg
attacagtga
ccacaccatg
tcattcttge

cggcggggaa
accgccactg

ttcgggettg
aagctagagg
agaagccgac
gcteggegga
aacagcagcg
aggatgatga
aggtctccca
aacctgccat
cttatatcgt
agcacatgga
aaattttagg
acaagattat
tcaagctctg
tgggcaccag
cggacatctg
ctcctccaga
ctgagacccce
gccegacctee
aactgcccag
aaaaccccge
ctgatgctga
ccagcacacc
agggcatgca
ttcacctatg
caatattatc
cttggggcta
aactctggtg
aactggctgg

caggcatacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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ttctaactga
ctttgetget
gcttttggty
tgatagctgg
tctgtattta
attagtgttt
atgaatgaga
gcctaacaac
ctcttactet
aaaaa 2405
<210> 78
211> 393
212> PRT
213> 4
<400> 78
Met Pro Lys
1
Gly

Ser Ala

Gln Lys
35
Glu

Leu

Leu
50
Asp

Arg

Asp Asp

65
Val

Val Phe

Lys Leu Ile

Glu Leu
115
Gly

Arg
Phe Tyr
130
His Met
145
Ile

Asp

Pro Glu

Leu Thr Tyr

gtaggaagga
ataaaaatga
tagaattcag
ggcttcacca
tttttaaatce
ctaaaatggt
tctaccttte
tgtatgaaaa

aataaatata

Lys Lys

Val
20
Lys

Asn

Leu

Ala Phe

Phe Glu

Val
85
Leu

Lys

His
100
Gln Val

Ala Phe

Gly Gly

Pro

Gly

Glu

Leu

Lys

70

Ser

Glu

Leu

Tyr

Ser

gccttgtaag
gcatcagaaa
caaattttca
gtctgtctac
taccgtgtgg
ggagttgcecte
accaagtact
tecttttace

ctatcaaatt

Thr Pro

Thr Ser

Glu Leu
40
Thr Gln
55
Ile Ser

His Lys

Ile Lys

Glu
120
Asp

His

Ser
135

Leu Asp

150

Gln Ile
165
Leu

180

Leu

Glu

Gly Lys

Lys His

atccttcaca
gtgtgtatca
tcaaaatcta
tgtgatgatt
atatttagtg
tgaatgttac
gatgctattg
attttaatcc

caaaggaaaa

ITle Gln
10

Ala

Leu
Ser Glu
25

Glu

Leu Asp

Lys Gln Lys

Glu Gly
75
Gly

Leu

Ser
90
Ala

Pro

Pro Tle

105

Cys Asn Ser

Gly Glu Ile

Gln Val Leu

155
Val Ser Ile
170
Ile

Lys Met

185

216

ggcagtgcat
tgttatttta
gccagagcecce
tgtagacttc
ctatgtctct
aaatggatca
taaacaacag
agatgtttaa

daaaaaaaaa

Asn Pro Ala

Thr Leu
30

Gln

Asn
Glu Gln
45
Val Gly
60

Ala

Glu

Gly Asn

Leu Val Met
Gln
110

Ile

Arg Asn

Pro Tyr

125

Ser Ile Cys

140

Lys Lys Ala

Ala Val Tle

His Asp

190

Arg

gtgaagcatg
ttatgttctt
ttcactgcca
tggttgtatt
ttaagtttgg
aggcattaaa
tgtgtatagt
caagcctaat

daaaaaaaaa

Pro Asp
15
Glu Ala

Arg Lys

Leu Lys

Gly Gly
80
Ala Arg
95
Ile Ile

Val Gly

Met Glu

Gly Arg
160
Lys Gly
175

Val Lys

1920
1980
2040
2100
2160
2220
2280
2340
2400
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Ser Asn
195
Val

Pro
Phe Gly
210
Gly Thr
225

Ser

Arg

Val Gln

Ala Val Gly
Phe
275

Arg

Leu Met

Pro
290

Pro

Arg

Arg Pro

305

Pro Pro Pro

Phe Val Asn

Gln Leu
355
Phe

Lys
Val Asp
370
Ser Thr Pro
385

<210> 79
211> 2146

<212> DNA

Ile Leu

Gly

Ser

Ser Tyr

Val

Gln

Met

Ser
200
Tle

Asn

Leu
215

Ser Pro

230

Asp
245
Tyr

Ser

Arg
260
Gly Cys

Thr Pro

Met Ala

Ile

Pro

Gln

Gly

Ile

Trp Ser

Ile Pro

Val Glu
280
Arg Pro
295

Phe Glu

310

Leu
325
Cys

Lys

Lys
340
Met Val

Ala Gly

Thr His

Pro

Leu

His

Trp

Ala

Ser Gly

Ile Lys

Ala Phe
360
Leu Cys
375

Ala Gly

390

<213> 5 (Equus caballus)

<400> 79

caagtgggaa
tcggtgcagg
gctggaggag
gaagcagaag
tggcaatggt
aaagctaatt
ggttctacat
tggtgagatc

agcttgggat
tcgcaggaga
ctggagctcg
gttggggaac
ggtgtggtat
cacctggaga
gagtgcaact

agcatctgca

gcgtggagga
tgaagccgga
atgaacagca
tgaaggatga
tcaaggttgce
tcaagcctge
ccccatatat

tggagcacat

Arg Gly Glu

Asp Ser Met

Glu Leu
235

Leu

Arg
Met Gly
250

Pro Pro

265
Gly

Asp

Asp Ala

Leu Ser Ser
Asp
315

Ser

Leu Leu

Val Phe
330
Asn Pro Ala
345

Ile Lys Arg

Ser Thr Ile

Val

gccagctact
gaggaccaac
gcgaaagcege
tgactttgag
ccacaaaccg
aatccggaac

tgtgggette
ggatgggggt

217

Ile Lys Leu
205

Ala Asn

220

Gln

Ser

Gly Thr

Ser Leu Val

Ala Glu
270
Thr

Lys
Ala Glu
285
Tyr Gly Met
300
Tyr

Tle Val

Leu Glu Phe

Glu Ala
350
Ala

Arg

Asp
365
Leu

Ser

Gly
380

Asn

agtttagtgt
ctggaggcct
cttgaggcct
aagatcagtg
tctggtttgg
cagatcataa
tatggcgcat
tccttggatce

Cys Asp

Phe Val

His Tyr
240
Glu Met
255
Leu Glu

Pro Pro

Asp Ser

Glu
320
Asp

Asn

Gln
335
Asp Leu

Glu Glu

Gln Pro

getgggtgeg
tgcagaagaa
ttcttactca
agctgggtge
tcatggccag
gggagctgcea
tctacagcga

aagtcctaaa

60

120
180
240
300
360
420
480
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gaaagctgga
cctgacgtat
cctagtgaac
cgactccatg
ggggactcat
ggcggteggg
gtgccaagtg
cctcagctcet
catagtcaac
ttttgtgaat
ggttcacget
ctccaccatt
tgggaagcag
cttcccatge
catgtgccaa
tgttattcce
aaaacatgcg
aaaattgcac
tgacacttgg
tttaagatcc
cagaaagtgt
agcaatttcc
agtctgccta
atactgtgtg
tggagttact
cccaaatcca
tgtatgaaag
taataaatat
<210> 80
211> 371
212> PRT
213> 4
<400> 80

agaattcctg
ctgagggaga
tcecegtgggg
gccaactccet
tattcagtgc
aggtatccca
gagggagatg
tatggaatgg
gagcctccte
aaatgcttaa
tttatcaaga
ggccttaacce
caaaaagcga
ctgtctgtte
aattctattt
ctaagtggat
caatgttgaa
tgctettece
tggtacttca
ttcacaggca
atatcatgtt
atcaagatct
ctgtgatgat
ggatatttag
ttgaatgtta
aatactgatg
tecttttaac

actatcaagt

agcaaatttt
agcacaagat
agatcaagct
tcgtgggceac
agtcggacat
tceetectee
cggctgagac
acagccgacce
ccaagctgcce
tcaaaaaccc
gatctgatgc
agcccagcac
gcececectgee
acacgtgcat
gtgtcatttt
tggetttgtg
ttaccgtgaa
tccetgteac
ttcttgcagg
gtgcatgtga
attttattat
agccagagcce
ttgtagactt
tggtatatgt
tagatggatc
ctattgtaaa
cattttaatc

taaacggaca

aggaaaagtt
tatgcacaga
gtgtgatttt
aaggtcttac
ctggagcatg
agatgccaag
tccgectagg
tcctatggca
cagtggagta
tgcagagaga
cgaggaagtg
accaacccac
gegtggtgtg
ttcacctgtg
taatagtact
cttgggacta
actggtgact
tggectggetg
gcatacctcce
agcatgcttt
tattatgttt
cttcactgcce
ctggttgtat
ctctctaagt
aaggcataaa
caacaaacag
cagatgttta
aaagatttct

Met Lys Pro Glu Arg Thr Asn Leu Glu Ala Leu

1

5

10

Glu Leu Glu Leu Asp Glu Gln Gln Arg Lys Arg

20

25

Thr Gln Lys Gln Lys Val Gly Glu Leu Lys Asp

35

40

218

agcattgctg
gatgtcaagc
ggggtcageg
atgtcgccecgg
gggctctete
gagctggagc
ccaaggaccc
atttttgagt
ttcagtctgg
gcagatttga
gattttgcag
geggetggeg
ccatgttget
acaaaggatg
gtctttattce
ttttgtgtat
gtgggtagte
cctgtattte
tattcgagta
gctgctatga
ttgettttgg
atgatagctg
ttctatattt
ttggagtggt
atgtatgaga
tgtgtatagt

acaaatctaa

actttc 2146

taataaaagg
cctccaacat
ggcagctcat
aaagactcca
tggttgagat
tgatgtttgg
ctggaagacc
tactggatta
aatttcagga
agcaactcat
gttggctetg
tctaagcgtt
ttcgggecete
aagaacacag
ttattactat
gttgatgatc
cttcttattg
tggggttett
ggaaggagcce
aaatgagcat
tgtagaattc
gggcttcacce
atttttaaat
gtttctaaaa
tttattttte
gcctaaaaat
tctettatte

Gln Lys Lys Leu Glu

15

Leu Glu Ala Phe Leu

30

Asp Asp Phe Glu Lys

45

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



CN 109475541 A

.1l

%=

136/139 1L

Tle
His
65

Tle
His
Ser
Leu
Gly
145
Lys
Asn
Leu
Ser
Trp
225
Tle
Val
Arg
Phe
Ser
305
Tle

Ala

Leu

Ser
50

Lys
Lys
Glu
Asp
Asp
130
Lys
His
Ser
Ile
Pro
210
Ser
Pro
Glu
Pro
Glu
290
Gly
Lys

Phe

Cys

Glu

Pro

Pro

Cys

Gly

115

Gln

Val

Lys

Arg

Asp

195

Glu

Met

Pro

Gly

Leu

275

Leu

Val

Asn

Ile

Ser

Leu
Ser
Ala
Asn
100
Glu
Val
Ser
Tle
Gly
180
Ser
Arg
Gly
Pro
Asp
260
Ser
Leu
Phe
Pro
Lys

340
Thr

Gly
Gly
Tle
85

Ser
Tle
Leu
Tle
Met
165
Glu
Met
Leu
Leu
Asp
245
Ala
Ser
Asp
Ser
Ala
325

Arg

Ile

Ala
Leu
70

Arg
Pro
Ser
Lys
Ala
150
His
Tle
Ala
Gln
Ser
230
Ala
Ala
Tyr
Tyr
Leu
310
Glu

Ser

Gly

Gly
55

Val
Asn
Tyr
Ile
Lys
135
Val
Arg
Lys
Asn
Gly
215
Leu
Lys
Glu
Gly
Ile
295
Glu
Arg

Asp

Leu

Asn

Met

Gln

Ile

Cys

120

Ala

Ile

Asp

Leu

Ser

200

Thr

Val

Glu

Thr

Met

280

Val

Phe

Ala

Ala

Asn

Gly
Ala
Tle
Val
105
Met
Gly
Lys
Val
Cys
185
Phe
His
Glu
Leu
Pro
265
Asp
Asn
Gln
Asp
Glu
345

Gln

219

Gly
Arg
Ile
90

Gly
Glu
Arg
Gly
Lys
170
Asp
Val
Tyr
Met
Glu
250
Pro
Ser
Glu
Asp
Leu
330

Glu

Pro

Val
Lys
75

Arg
Phe
His
Tle
Leu
155
Pro
Phe
Gly
Ser
Ala
235
Leu
Arg
Arg
Pro
Phe
315
Lys

Val

Ser

Val
60

Leu
Glu
Tyr
Met
Pro
140
Thr
Ser
Gly
Thr
Val
220
Val
Met
Pro
Pro
Pro
300
Val
Gln

Asp

Thr

Phe

Ile

Leu

Gly

Asp

125

Glu

Tyr

Asn

Val

Arg

205

Gln

Gly

Phe

Arg

Pro

285

Pro

Asn

Leu

Phe

Pro

Lys
His
Gln
Ala
110
Gly
Gln
Leu
Tle
Ser
190
Ser
Ser
Arg
Gly
Thr
270
Met
Lys
Lys
Met
Ala

350
Thr

Val
Leu
Val
95

Phe
Gly
Tle
Arg
Leu
175
Gly
Tyr
Asp
Tyr
Cys
255
Pro
Ala
Leu
Cys
Val
335

Gly

His

Ala
Glu
80

Leu
Tyr
Ser
Leu
Glu
160
Val
Gln
Met
Tle
Pro
240
Gln
Gly
Tle
Pro
Leu
320
His
Trp

Ala



N 109475541 A 51 137/139

355
Ala Gly Val

360 365

370
<210> 81
211> 2274
<212> DNA
Q213> A
<400> 81
ctaaccaggc
gacggccegeg
ccgegegetg
tcggacctgg
gggcaacatg
cgccgtcaac
agagctagag
aaaagttggg
tggcggggty
gattcatcta
acatgagtgc
aatcagcatt
tggaagaatt
atatctgaga
aaactctaga
tatggcaaac
tcattattca
tggcagatac
ggtagaggga
aatgagctcc
catcgtcaat
ttttgttaac
gattcacgct
ctcaaccata
gaagagcaaa
cttgtacctg
caaattgttt
tgaccaaaat
atggatattc
actttatcaa

gcaaaaaaag

gggagctgtce
ctgtgccgga
ctccggeget
ccgaagtggg
cccaagaaga
gggaccagct
ctggatgaac
gagctgaagg
gtgttcaaag
gaaatcaagc
aattcaccat
tgcatggaac
ccagagcaga
gaaaagcata
ggtgagatca
tcatttgttg
gtgcagtcag
ccgattccte
gattctccag
tatggaccag
gagccacctce
aaatgtttaa
ttcattaaga
ggccttaacce
tcctgtececeg
ttcaaacatg
tcaattttgt
gtaaaatgtt
tttcttaatg
gactctttgt

gggtagggat

ggtgcggage
gcggecagegt
gaggggcegegce
geegeggeceg
agccagggcce
ctgccgagac
agcaaaggaa
atgatgactt
tatctcacaa
cagctattcg
acatagtggg
acatggatgg
tactgggcaa
aaataatgca
agctttgtga
gcacgegcete
atatatggag
ctcctgacte
tcacagagac
acagcagacc
caaaactgcc
ttaaaaatcc
gatctgaagc
aaccgagtac
tacatctgtt
tatttcacct
catcaactaa
taagttacag
aaaatatcac
aaactgttgg

gctccaaaac

tcggtgtcege
cgcgggeteg
cccgaagttt
ctcecgteegt
gatccagctce
aaacttggaa
gcgecttgaa
cgagaagatc
gcettetgge
aaaccagatc
cttttatgga
tggctcattg
agtcagcatt
cagagatgtt
ttttggtgte
ctacatgtct
tatggggctg
taaggagctc
ctcacccagg
cccgatggcea
caatggtgtc
tgctgagaga
agaggaggtg
acccacgcat
aacagcgcta
cttaaggaag
ttggtattgt
tgcttgetga
tgggggggaa
tacttcagtc
tgtatctgtt

220

tccgececggge
gctecttete
gcttegegte
cacgctctge
aaccccgcete
gctcttcaga
gctttectta
agtgagctgg
ctcatcatgg
atccgtgagce
gctttttaca
gatcaagtgc
gcagtaataa
aaaccatcta
agtggacaac
ccggaaagac
tctctggtag
gagttgatgt
caaagaacac
atctttgaac
tttggttctg
gctgatttga
gattttgcag
gctgetggag
ctttggtect
aatgtcttta
actgggttac
ttttaagtga
tttaccccectg
atgcttacct
gagcatgctt

aggccgggte
ggggaggcegsg
gggaagtcceg

gctggeegssg
cggatggctce

agaagctgga
cccagaaaca
gagcagggaa
caagaaaatt
tgcaggttct
gtgatgggga
tgaaaaaggc
aaggactcac
acatcttggt
tgatagattc
tgcagggaac
aaatggccat
ttggctgecce
ctggtcgacc
ttctggatta
aatttcaaga
agcagctgat
gatggctttg
tctgaatgtg
atttcctaag
tagcatgtgce
atttgtttge
ttatggaatt
gattgtttga
aatctcccat

ttgetgetge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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caaactgtat
ctttccaggt
cttgtagact
agtgatatat
tcatgacaaa
ctaaaatgta
ttaataaata
<210> 82
211> 395
<212> PRT
213> 78
<400> 82
Met Pro Lys
1

Gly Ser Ala
Gln Lys
35
Glu

Leu

Leu
50
Asp

Arg

Asp Asp

65
Val

Val Phe

Lys Leu Ile

Glu Leu
115
Gly

Arg
Phe Tyr
130
His Met
145
Ile

Asp

Pro Glu

Leu Thr Tyr
Asn
195

Val

Pro Ser

Phe Gly

cttggaagtt
aaagaaggta
tgttcatatt
gtctttccaa
gatctgggcet
tgaagatcct
tattatcaag

Lys Lys Pr
Val
20

Lys

Asn Gl

Leu Gl

Ala Phe Le

Phe Glu Ly
70
Val Se
85

Leu

Lys
His Gl
100
Gln

Val Le

Ala Phe Ty
Se
15

Le

Gly Gly

Gln Ile

165

Leu Arg Gl

180

Ile Leu Va

Ser Gly Gl

aggcctaatg
agagctctgce
tctatattta
ttgattttta
ttcttttaac
ctattgtttt

taaaaaaaaa

o Gly Pro

y Thr Ser

Glu Leu
40

Gln

u

Thr
55
Tle

u

S Ser

r His Lys

u Ile Lys
Glu
120

Asp

u His

Ser
135
Leu

r

T Asp

0

u Gly Lys

u Lys His

1 Ser
200

Ile

Asn

n Leu

gttccaattt
attccttggg
tttttaaaat
aaggttagct
cttaagattc
attctctcag

aaaaaaataa

ITle Gln
10

Ala

Leu

Ser Glu

25

Glu Leu Asp

Lys Gln Lys

Glu Leu Gly
75
Ser Gly
90

Ala

Pro

Pro Tle

105

Cys Asn Ser

Gly Glu Ile

Gln Val Leu

155

Val Ser Ile

170
Ile

Lys Met

185
Arg

Gly Glu

Met

Ser

221

ggtgttgtgt
atggacaggg
gtatcatcat
ctcagaagcg
atgacagctg
atgtttagca

dadaaaaaaa

Asn Pro Ala

Thr Leu
30

Gln

Asn
Glu Gln
45
Val Gly
60

Ala

Glu

Gly Asn

Leu Tle Met
Gln
110

Ile

Arg Asn
Tyr
125
Ile

Pro
Ser Cys
140
Lys

Lys Ala

Ala Val Tle

His Asp
190

Leu

Arg

Ile Lys

205
Asn

Ala Ser

agagatcact
cagtatccta
acttggattt
tcctacagaa
tgtttggtgt
atggtttcte
aaaa 2274

Pro Asp
15
Glu Ala

Arg Lys

Leu Lys

Gly Gly
80
Ala Arg
95
Ile Ile

Val Gly

Met Glu

Gly Arg
160
Lys Gly
175
Val Lys

Cys Asp

Phe Val

1920
1980
2040
2100
2160
2220
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Gly
225
Ser
Ala
Leu
Ser
Asp
305
Asn
Gln
Asp

Glu

Gln
385

210
Thr

Val

Ile

Met

Pro

290

Ser

Glu

Asp

Leu

Glu

370

Pro

Arg
Gln
Gly
Phe
275
Arg
Arg
Pro
Phe
Lys
355

Val

Ser

Ser
Ser
Arg
260
Gly
Gln
Pro
Pro
Val
340
Gln

Asp

Thr

Tyr
Asp
245
Tyr
Cys
Arg
Pro
Pro
325
Asn
Leu

Phe

Pro

Met

230

Ile

Pro

Pro

Thr

Met

310

Lys

Lys

Met

Ala

Thr
390

215

Ser

Trp

Ile

Val

Pro

295

Ala

Leu

Cys

Ile

Gly

375
His

Pro
Ser
Pro
Glu
280
Gly
Tle
Pro
Leu
His
360

Trp

Ala

Glu Arg Leu

Met
Pro
265
Gly
Arg
Phe
Asn
Tle
345
Ala

Leu

Ala

222

Gly
250
Pro
Asp
Pro
Glu
Gly
330
Lys
Phe

Cys

Gly

235
Leu

Asp

Ser

Met

Leu

315

Val

Asn

Ile

Ser

Val
395

220
Gln

Ser

Ser

Pro

Ser

300

Leu

Phe

Pro

Lys

Thr
380

Gly

Leu

Lys

Val

285

Ser

Gly
Ala
Arg

365
Ile

Thr
Val
Glu
270
Thr
Tyr
Tyr
Ser
Glu
350

Ser

Gly

His
Glu
255
Leu
Glu
Gly
Tle
Glu
335
Arg

Glu

Leu

Tyr
240
Met
Glu
Thr
Pro
Val
320
Phe
Ala

Ala

Asn
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