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1. —Fr oA LA T A K i L sh 4 B £~k BE R 5] 49 APPED 8] 15 & ¢4 7
LT EQNREE (APP) HALBAFFI AR EG S K, it
— G LIEEBIAWAPPH R AR A 5| APPH AR KA RBA RN HA
R

2. oA A B RIFFEM S K, LOE—FaLSHRENHEETRE
@ (APP) WAL MAS|, H#t—FAHLDWRDHERTONAEAHR
ABA T HBERSEA RN BEBRARL.

3. oA A B R IN2FFR M B AR, M PriE B U3 4HAPP R A KAPP,

4, doB A BRI-3Z—FrRH S K, HPATRARAPPE Y QLiE—A
BT EM-NABEREVIIT-FHRE,

5. 8K At R F| B R1-4Z—FTid ¢ % RO B F BT 5| 0 3 R
K,
6. SH 3R F) B R SFTEH B RAZ T BRAGHAK,

7. e AR A B RO R BAR, L FHTES REFRTREMELE
—FRHFLURGMES RHFREAN S REBIRILT HRE,

8. 1% il Je B A B R SFT iR 04 $ R BRI AR A B ROKTHT R G &
WL B R G—FE I B,

9. dei F| BR8P M8 e, HAFILH@IE.

10. AR R HEQITREY (APP) ¥R IR, R8s, #4
B IR RERARE RS RABRARA HABAL.

11. e #) B R 10878 8§ AKAPPR] T&!, L @364 4% HAPP6ISH)
FIL&, H#EMN, AETFLREAMRELHR LA NAR.

12. 4eAR F)| 2R 10T R AL B TR, X &$ESEQ. ID. NO. 16,

13. Je i F| B R10FT R ARRE TR TR, HF @+SEQ ID. NO.18
.20,

14, —Fr A e iR ) & R 10-132 —FTid ¢ % IR 69 AL BR.

15. ~# Aimmit, £ oAl ERK14MR G,
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16. —FF B Axgmpt, HOFw A ERKI10-13ATE 49 % A,
17. 4ot F) B R 1SR 16T A A @I, RAFHHmic.
18. Jo AR A B R1TPTE GBI Bh M e, % B HEK293 & Neuro2a,
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FI R KB BRR AR L BB

AR PiE5499811202. X, w5 B H1999F9A 238, K44
K FMREBRRERYEE G5 A Wi s i,

& OR P s B K AR,

AXRTRENTREGEKRK AR, APP, T HEH b KRAXL
BMAEGBFAR, FIHLTRI AL S REEGEDE-THLER

WTEBHEEOREOTBR, NERFGELE, WE2KAI LA
LIRBUBEEKFEAGRE, MRESERKER (AD) THIM/TH
FEBER. HARETEELE, WTHIGAK, KR ELR
FREAREFAN, CEXAAA ARG R ERAFTEER LT RE
BERRKAATELEHGTER. EHLEHHEE % G4k (APP) R H A48
*0%&ba, F£%&-1(presenilin-1) (PS1) 2 FE&v-2 (PS2), X iE
WA L FH R LELEMBR SR EIREFTHEL, ZALAAE—LAERT
AT S 4 e A E R IR APPE G B K AR, KA RBDHEES B KX
HZAPAK (AEHEALE A A beta), FF—FAHADFRHMHEGRBERLALR
WHMA0-Q2R B K SR, BORKBEBELEGRARZGRATFFT
READBEA R T L L4, kB R etE B T, APP PS1X %PS2
R TR Sk APPR & G K R mdRA B 1-4285 B &%, AB 1-422
AP —F T X, BA B ERHE, BmEADVTET L.
APPHI AR B AR DR —, MEIBHTTONREABEL, I Twmitdt,
FFREAF— OB K K. APAKIR TAPPH) — AKX, 1 l6 S H 4
HREREIRG—H . EFHILT, APPAE o —4 b8 S 6y & s A2 4 3
JEAGA B J7 5 6 o 18] R R4, I8 k B T ek & 69 APP#) T I5 8
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AR R IR, X a - AEEAPPA AR, FAT THEEGAPP-a, £
HEFRE, FRBOAADFHEADHE L.

APPAE B -B v 5 sbBE & L mBEFAEARFATEL Ao -5
Bl EA R REGER. EB-Ry-oabB{i i LS & A HRE
A —FTRAADK AIE LIEF ERGAPK, @iei @ LeAPPH AL
& (EFAGEmIET) B, b-Ry-oukls s Loy LB THENLE
ERER (EMAETY) RAMIBR R/ EEARER Y. REZAREH
Bh, 105FRFEPKANNT, REAATLED Ry -5 8L Lokt
FEAPPYA = A ABRRGG By, A AKX MWRA ks, X2, KMBEKARET
B -4 BBty 5 M B A A AERAT T Mk, EMNEBFT 2T e iR
—BIHHAERLRBREGH, LT -5 —F 4240, B4
KIGFET X R OBAEADT T AEGERN. RMNLRHET XEFE G 8]
R EBRK G EIX, FEE RS LR RDOHERITTME, XL
GAEBEREGRES BAAGEAMNE, LEREONEA, AH
4R % B R A 69 55 B e R

A WA

KA PHATTT asp2 L B & % Bk K2 K TR,

Y 35T VAJEAPPE) B — 5 b b1 S S TSl B e B —4 5
RUENG EHFRTEAFAR S M RBFBRAT, X2 F
BRAHA100-300 N RAREE BT RS . AX LA EHRAR
T AT —F BB, F—AFRGHEBREA TARKL % KDICH &
B, ZILF ARG BERGE —FHEBRIE—FRoER, F -4
ok BB B S BKDSCGR ZDTG, # BB RE—#HBBREIRE—
AR, ERATIFAGHEBTTFSEQ ID NO.1 & SEQ. ID NO.5
HEEFR., RAZRINAGBRS REFRETHABERA LD XY
125-222 8 A B A S 9 BT o FF, 31X S B8 T A A AT — # RIL R
BAZX2NEN BB S RBTREHBKL150-1T28 A B4 5, Xk

5
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RABTAHEAT—#HEEAR. BRAEXITHAEMGBAIT2REREE
BHE S BN, XBERABTAHEAT R, BHEKA4HE
BHERZEETBREL FPHEFSEQ ID. NO.3ATF®. BAEK55E 8
BB S RBAFRIL T A BN %KY 150-196 K I B AL % 6 B 8 AT 4
. BA LKA BREREBFRETHABFASARY19684
iR (428 BRI, BAIRZRKTIENER S EBFRE FPHAE
B A 55 4 FF 4= SEQ. ID. NO. 5FT 7 6 Bl — B4k sk B B 69 ) — M BT 5 P &
IF. BA| BRI AGHE B S BB F 548488 A %K % 150-190
fAB (f25) GHEBRISF. BAERIONMEGHER S REEFBRETH
WAHEBRABRAI0ZLE ([LE) BRI, RAZR10MEH
BB % R T WA R 4 JF 4= SEQ. ID. NO. 1 A7 = 45 %k 4 B 69 48 )
BB, BRAERI-IITE—AR%EABRGE —F &R, 25§
— AR, AR TEREMREEINE—FRTE, APusaT
BRI —2 A 1-10, 0008 A8 ({25) 3K, RAZKI-12F
AR RBTBRATE AR RO BERTRERREEIERE
et ZRAKGHLE TENGE— S HE—REEGRH THL
&G, BAZRI-ISTHANER S EETRAETE -0 ER
TRAFREZEIBRRESR LA G AL SR TAATHES
M RERTANER, KFBLELEYG, SHEHK S 3, é&%
&G, Rizh, RAZRKI-4 FE_ARKIARYGRE —FHR,
FPaE— MR ER TENEREEIEBREAAR L, L5844
AHM1E]10, 000ARZEBH Sk, MAEK1-156 BV RE—FB%eHE
BT AR —FEBTE RESTHENBRESKLE £
I Aik A THGHE— S RIRERG: H—REFGXA T 4L EKG.
BAZRKI-I6F P GHER S REFBRL T sk s THRAER
WiE B BBRREGA LA GHLE -SSR TAATI AL HHE: Fk
REGHETH, 2XBELETE, SHHEK S #HE, ZEXEES, &
ZE.

=2 B XA H I S RAEF BRI 5 — A i L ARAPP B — 23k

6
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AL B G, LAABMARE SR ER, Lrmiefs
BB T A S K 2100~ 300N R (425) BEBRTS T, AFX
wfs & F O REBTAAET—FEER, ZILE-~AFRGERLSA
TG AL % BRDTCH M B, XILFE — RN BEBRGE —HEREIE —#
FrktI B, F MR BEBRmS S KDSCRFDIG, F_ARKHKER
MRJe—HEBREIRE MRk, XEH Rk TRHYE
PE %A B G A OZISINME— R ZH RABGER E, XEH—FEH
TG B —RAR., ERFAZRIBTHANER S REFREL TS
— AP Ak 0 M B T B A MR BB e BG4 R| TINE— R E 6 RIL R 6
BRLE, XEHF—FELTFTARSE-RER., ERFAZK19TAE
MERSBEHFBRETE —HAHAGBERTREBREEIHATINMLR
KB BERE, ARMNEZR0FTHRGER S ELETRATE —FH%
BB TR EEITINARAR L, XTIARABGE —HZRE
BT, ERANEX2ATHEGBR S RETBRT, SRBEFREA—HF
7, X ZF Y AH95%5 A FSEQ. ID. (FEsab] 11)A48. ERF|EK2TH
ROBR S EEFRTY, EA—FTEGSAFFISEQ. 1D, (&4 11)
MEBEBER, ERAZXKISTHEAMERSEBEFBELTE 4%
64 M B T 3 AE M ik 323 4 B K403 aMME — R S R B e B b,
Y —FERLF T AR — R, ERAZR2UTHAEGER S
BHAF BT F — A A sk e M B T R AR B R B AT AN R B 0 M
BE., ERAZX0FTHEGER S RETRETH AR BRT
BB EERAANRABR L, ZATANARABRG S ML RIAKRE. ER
AERATFTHAGER S RBEFBRT, $REFREA—FFI, £E
VA 95%5 A FISEQ. ID. (FLaaf] 10) Anfk. FARA|E K22 BT o)
$REEEBTY, LA ZENLSAFFISEQ ID. (F#&H 1006 5 R
BB,

- BERUEMGEEBR S REET RS —F e L AAPP B — 4534
Bdir sk as, EAAMARESHRAER, LATHERT
A ALK 100~ 300N REE (2.5) HEEIST, EPeXds

7
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ELREBRTANET—FEAEE, ZTILE —AHKGHEELSA TIA
@ % RDIGH B, ZILE —ARHOBROGF —FERLF —H%
MHERR, F KO BERRM S KDSCRADIG, F_AFABRYR
G — R, G —MAkOER, THRMAEMbERER %M 50-170
H—HEHERTHEREL ERAEZROVTHAGEBERSELFRE
bR G — AP A s 0 BB T 3 AE b B R A A A 1003 170455 25T 65 4%
Bl ERAZROFHEGER S RBETRATRE AR
TERAF PR B A A 1425 163N F AT o9 b, ERAZ L3P
TRt % R FRE TG RO ER TRER AR 24
K1 BT L, ERAZRR2PEGHBR S RETBRL T
$BHFBRASALSEQ ID (E£&EH9R10) BA E Fo5%tail ey — K
F3). ERAZRKBTHAGERSREFRLTZENSZREGTRS
AFAFISEQ. ID ( Z#4AHF9X10) . ERA BRI FHANER S EHF
BATRE AR BR THRAEREERASA KL EATFHHE
L., ERAZKBPHEGHER S RETRETFERBFREA —H
B3l 5SEQ. ID ( S3&419%10) A £ 95%e5 000k, ERA)|Z K36
TR ER S EBTBRLTZES ERBFRASAFFISEQ ID (5
A0 10) . ERMERIIFHEGHE S EHETBRAITRE —FH%K
B T AR E B A KA1TONESTHER L. A &ZK1-38
VB % KDSGH F A KRB R, SFEAERRE —AER S RETR
TIRAE MM 3E B B — A § Ak SR IL b A B R 1-39F MR % R
BT IRAF M R R —FF N A RE 6 AR AAARIR . AR 1-40F
bRt ERE—FSEEFRLE F_AfKOBERES S
BENBRYE, EVPHE—FHAFASZRBEFBELVAONEST. K
P ERI-A0F F — A BBRA-FH S REIFRLE, F AR HE
BES—# S EBFRE AFE—HEAF-ASRBFRAFE A0
NEBT, mMAXEHEN S REHFBRARLER —FER Y. —AEAL
HH —Fm B A RI-LHEG EEBETR. —FakeX—fHaliit
AR — Ao A B K 14207 8 $ BHF R,

8
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-5 BXAMH S RKRIEGR, T2 A—RARSRK, %%
BT — 4B EAPPF B o kB E L S KO, R PS4 AHA
REBHZAEAR, A TAEGHRBERIRT AN X100 ~ 300K
AE (428 o, R s L RABRTAYEN—FRER, X
ILE — A% RIERASA $RDTG, XL —HH%WELARGE —F
AABZE —FEG O RAR, FomdhRisit i 4 ADSCREDIC
ARk, FoAFRAEBRARE—FEAR FHRE-FAHEKGEL
B, {2SEQ ID NO.2 & SEQ. ID NO.6Ff =tk QB R eLiEatd, HA
T KA 6 R B % P A RIE B K 49 125%] 222 R I B AL &
o gF, XEGHF ML ETAZEM —FrRABR. BRAEK6PTEH
AEBSBRAETHERLB A KL150F 1T2AREBAL ST 9. BA
ZRATAGRABRSKREFTHAREABRA XY IT2AREABALE TS
IF. A ZRA8FTHE G RIE S KA F 6 & G B4eSEQ. ID. NO. 4577 #)
AR, BRA)E K6 R RIEE SR FRARILEA KL 1505 1964
RIABALET 5. BAZK0MEGRERZREFPHARERA X
196N RABALEFT 2. BA LKA RILE S L F Ha gk
BR A4 JFSEQ. ID. NO. 647 = &9 F) 4145k RIKBR A9 A0 F 69 RIN B 7 BT &
. BRA T RA6HT R RIAE & AR T R A B K25 1508] 1904 &,
EEBALEFT ST, BA LK ENBRAREREPHARABRAKRY
190N R A BAZ E T . BRAZKAABEELBR S REFHAETH
4 FFSEQ. ID. NO. 287 7= & Fl 48.4F 2k R A BR 09 40 ) 69 R ILBR A7) B & T
BA) B K 45-55 1 7 F — A e) RA B F —FH R B 2 F — 4
RILER, R TIRAEM A EF 1510, 0004 RIEBHE— Sk B, A
B KA5-B6FTH G R S KK P F — AP A5 sk 09 R B TR A Mkt 3 3
ME—it e R HE——FRE RGP THAALGESGAHE—Z KL,
A T K AS-STHTHE 65 R % AR F T B —Fh4F 2k 09 R B T A M b4
BEAHE—ROSALERE QN TR, EFBRESEG, BIRHEHK S #
¥, GERAEG, REEHHANE—-SKE, ERFAEXKLG-8F, £
PH AR RAARGRE —HAAR, LHRE—HRERGELR,
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T RAF MM EHE| 1210, 0004 RIE BG4 — F K B, A & K 45-59
EHRARS KL FRE —FH sk RABRTHRAERREEHE—
AR —FRERGRA THAGEGHAGE—SKE., HAHE
KA5-60FTH 65 R BR 2 KR F —Fr A2k 09 R 8 T 3AF P 3% 35045
—R AL RAREOGER, EABLELSEG, BHHEHK S #E, &
ERNEE, REZEANANE—SKE,

AE— 5 % K GEALH % BR R —FF 8- %0 L RR 4B ZL AR APP B — 2~ 5b B0 %)
LEHEGBRGRARZKRGES, E2ABMAXT S AHEAAR,
AP sk BREBTAKS100~ 30040848 ({25) FisgHF, LV A
Zegs b B RIEB T AN AT —Fr BRI B, ZILF — Ak RAR
SR RAIRDIG, XILE—BRHHRABRGE —FHRARAS s
W RILERD, F _ARABRADSCREDIG, F_AN%ALBRYRE —H
AEAE, FPRE—FERO ALK XEF RO RARTHREER
WG| HBAOFBINME—HEFHRARESGRARE, XEHHF—
MMEETOARAE—RIEBR. BAEX2MAEMELR LK, L TFH—#
Hrok o) BAABCT A ERE| K O KGR TTARABRILEN —F %
b, ZEHHE ML ETARE—RIAER. RALRK63ME R LB
S, EFPH NG RERTREEEES £ O XYTINRER
it —F Sk, BAZRKAMANRIER SR, LPH 4z
RABTHRAEMELINTIANARARIEE L, MAXTIARABRGFE —
FHARART. BAIZR6OMEGRILB SR, P65 REH—F 471,
F£5SEQ. ID. (%34 11 BA £V 95keg4aik, B4 £ K66574E R
ARSI, L FHTEZKRAAFFISEQ ID. (Fh4 11). BAEK62
R RABR SR, EFF A RAEARTREBREZFH LAKX
408 54N BRI B AT —F S R E, XL HHF— ML E TR
—RAR. BA LK EMRAR K, A FE —FHgdiain
TR M E B FH BTN RARG SRS BAR L, BAZK695E
HRAR S, o F ke o) RABTREWE S —F47H
RARY ZHKE, EPXATNRABHE —Fr 2 RILBRE. BAZKT007

10
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K RABRSK, AT EKREA—FAFFILESEQ ID. (£#&H410) A
F O oskegailtt. ZRARSRE TS RAA £HEH10) .

f—5 B R AR —FP e ZLAEAPP B -2 hEEIn E) 4L B Y
Ok, LRAOAMBRESHHHABER, LTHEHEEARTAARY
100 - 3004 &8 (4£.5) o, RPaAXSfa s FREABRTAA
AT —F BB, XL — B EABS A HADICH AR, XL
- h ARG —FHERABREE —FAHHRORARD, F UK
KB ADSCREZDIG, % Mk BABRGRE —FRAR, FRE—F
Bk td RABRG, L TR EF|A502] 170894 — 2 B e RA B L,
GRABRTUREE—HEER. BAEZRXKBHAENREARSZKEL TR
Jo — 4B RABR TEMERIEREF] —F K100~ 1T0NREBH S
R, BAERTANEGRLBR ERETRE—FHHOEEARTEHS
PEHE BB — A K 2142~ 1634 R B Sl L., BA) B RT5AH K
B SRR BE — A A sk ) RIE B T RSB 2] —F K 14204,
AEmes gL, RAZKTOMEGRERSK, HT0SkhSA—FF
| £ 5SEQ. ID. ( £#&419K10) A £ J 95%egARM . P B RKT75HE
# R S AR P B — A sk 69 A B TR M bR B —HF K 45163
ANEABW SR E., RAZRIINEGREBR SR, LT EKAEA—
AL ESEQ ID. ( E#EHF9K10) A E YV osuegsafltk. A E K79
R RAB SR, A Pei e S RAA—H/FFISEQ. ID. (FE&EH9
£10) . BAZRKAMAGRIEBR S RE T RE AR AGRKIERTH
Wbk bk 3B — A K G 1TOARA B W Sk k. AL K46-81 4 F %=
ATk R A B W A RABAFFIDSCH $ AR &R, BRA|EK45-82 K]
0 BRI B AT A b 4 3] —FF § BRSEALATIZ B, BUR &K 45-83 1
PR S RT R ERS] —F A AN BIRY FRANITIT
b, BAEXKA5-BAE VT — AR %G ARERAE - SR E, HF MK
HORAEABER —F KL, ME—FRREASKEESAONMRE
B, MIERABTAREE—FHAAR. RAZRG-ILTFE—B4%
MARABE—FERE, MF_ARKORARES —FHEZKLE, AF

11
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—FBFENSREETAONRAR, HAHESRAR—BRERY. —
FHHRKLSH —Fo R B K45-86AT4 00 $ BHESB. —Frmi s —F
W R A —Fr e ) B KA5-8THT R S BEF R, HERAEX]1-
4P WG4 — S B, BAK, Rl Rk, HRH £ K 45-88
PRk 64— 5 BB, BK, XM Z8F5 k. #ARAEK89F 90
PTG R &M AR e R A BRSSPI —F S RBFR. %
R, HAK, @mleRmie .

-5 B ERIEGR, AT —REBREK, ZAHL
RS K Gm L — AP R 2L APP B — - b Bs i B 5 0 K G B8, TR G 8
FEABARE SO RALR, L PHRHEBRERTUANKE100~ 300
ARAB (L5 o, A AX s s Eey RILR T AT —H
fAB, TILE—BFHRGRERLSARILRDG, ZILE—ARHGR
KRBT —FAABRIFE —FRHHGERERD, F_HRBIERADSCXH
DTG, % —4A4FZkRILBRE —FRAER, BB — ke RAERG,
KGR R AR THREE R EREF0-SINAABREE B —H
AeRAmt, XEHHFAMMLETAIE—RER.

BA|Z K62 RIEE Z K, o F—F ik ed BRI THRENR
HREI-KYG0~-TINREABRAEEG ZRE, XEGHE ML ETARL
fE— BB, BRAZKITEGRABR LK, L PFH—AH%saiR
THRAEMIEREE —KH35, 47, TIRTINARLBEEH SKE,

BA LKA RAEARSK, K TH—FHRG[IERTHRERMAENR
%35k ASEQ. ID. NO.3KEA35. 47. T71. RT1¥9—Akm %R L,
M5 —Fr sk A5 DTGH R L BR L 745, ¥SEQ. ID. NO. 38Ns& 7 é3t 4.

BA| & K65k g RIS, AP ERSA—F A3, A54
Fl89SEQ. ID. NO.4F7 w48 H o9 R AR BA £ F 95%69 M, L2,
5SEQ. ID. NO.4FTw&53 4 A5 ME. CHMAMNE —Fo/XF =4
G BRIF R AGNKSY, 230 F—BRERKARITNTL, 47,
AR E ( EAEBI10K11) BFTHFF.

BA LKA RABR K, AT ESIREA—HFHTINEL

12
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B S, EFHE —FREBRHT, FoAHQ BRANZR2AMEGH
RERBER, ETHIRETRESA—KSSEQ ID. NQ. 3ATF&KE
BRAEZE VIS%F RG], kA B, 5HSEQ ID. NO.3FT T &4 7
ME, EFEERE —F/AEF AFRBEFRAGNLSE, 28
ETINRABRGOHA RS, AR E#H10, F4FDIGEE B Q1E5HBT]
MRILBR M.
EBAER2FPHEGERE S RBFRTY, LA TENLER
B BAA L5 AFISEQ. ID. . NO.3 MiFRABMEGAF. kL,
5SEQ. ID. NO.3F &3 4R, R+ CERE —F/XEF A H%#k
R I ENASE, S aRTINRABRGHA R, £ EHH) 10,
J 4 TDTCALE B .36 S B TIA- BI04 3.
ERAZRXBTHAENBERSRBFRY, VR ARG ER
TR E R HAE—RI0F MK BN ARLABKRGER L, EF0F
— Fb 55 B 5T VA G AT — RIL B
BEBRAZR0FHEGHER S EEFRY, L PHE—a4sea
BT RAEM bR 4ATANE ST E, KPR EBRATNRERYG F —H
A RIABEXG.
BAERAVMAEGBR S BEHETE, LTHERENFBREA—FF
| 5SEQ. ID. NQ. 3= RIABA FZE VIR K. LM, 5
SEQ. ID. NO. 3P 835 A5, QIEMAMKEF —REHF A
S E B ARINKS,, 23R OHBRATARAR, SR EHEHI1LH4TN
B, F4 FDIGAL & B 6.3 £ DTGAL 5. 7] 45 A 35 K AT RA BR W9 45 3F.
BAER2MAGHE SRR, L T682REFRALA M5 SE.
ID. NO. 3P7 48 F) A8 B 65 B IR B0 B RoHE, sk 24, 5 SEQ. ID. NO. 3
iy 5 A, B ANRE R —REF AR HBZFRAZNK
sh, B R OIHIBRATNRIAER, F L EHEH11G4TA6]F, F4# TDIG
5% B L3 fEDTGAL & B 4 AL 35 AT RA R 69 4 3.
—FHPBNEBRST, A TOE—SRENR, ZERBHRED
—Hu-Asp 3Bk, EHEFBFI 548 T GAFIA £ 95%45 F KM

13
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(a) % H—FrHu-Asp $ K — BB B A5, XS KL H: Hu-Asp 1,
Hu-Asp2(a), A& Hu-Asp2(b), X +¥PrifHu-Asp 1, Hu-Asp2(a), A Hu-
Asp2(b) % Bk4 %) B A4=SEQ ID No.2, SEQ ID No.4, % SEQ ID No.6#f
THTEHRABRAFI], &

(b) 5 (a) T BB 7) ZAMI B A5,

A K2 A BB LT, K TA#Hu-Asp $MKAHu-Asp 1, Ff
#651(a) $ EHFBREIEASEQ ID No. 1T+ HIFERF 7. AAE K92
Frik g a1, K FPr&Hu-Asp % Ak AHu-Asp 2(a), AT #51(a) %
BB LA SEQ ID No. 4Ff F 8 F BT 5. A B K O2P K 6945 8
5, EAFPi#EHu-Asp %K AHu-Asp 2(b), Fikehl1(a) $RHBHFRE
A SEQ ID No. SHT = F B A5, —Fra B EEY TOE—F2E
BHER, UERBERAESEFNTEALA A ZKI26 (a) X (b) #)
BRI EEBTRAFTLER. —H2ARMNERKIGH THERS T
EAK, ERAZRITHAEGEAT, EVHRBERS T THRERERE
BF F EHu-Asp $ RO BT L. AR ZRKIBHEGERAET, L FA
#Hu-Asp % K AHu-Aspl. ERF|EKI8HEGE AT, H P #£Hu-Asp
% Bk A Hu-Asp2(a). EHRAZLI8AT XKL T, K FHEHu-Asp %Ak
HHu-Asp2(b). —F A4 A RA)ERKBH ARG E I @M. —F KK
Hu-Asp 3 AR&y 75 ik, ROEERFRAZRI02MMEGE LT m, Lo 5
e prik 8gHu-Asp %Ak, —#4 F ¥ Hu-Aspl 38k, R e —#HL4A 5
SEQ ID No. 28 T~ # RABA 7| A £V 95%tal 6y RAB A 7], —# 5
% #Hu-Asp2(a) %Ak, H O 4 A5 4SEQ ID No. 457+ 6 RIL B
B4 £ oowtattb g RIA BT 5. —Fr45 & 6 Hu-Asp12(b) %Rk, A
6L —# 4K 54 SEQ ID No. 8FT w89 RIABR A5 A £ 95%40 40 b 65 &
KEEFF., —Fo B ik, L5 RAEK104-1074—F7 & #5Hu-Asp
% BRAF ST A A

AZRFATTT 3 F 2 iaAr Bty 7 k.

— LR T TR B Sk ERp AN mee sk, Eake
#FTEF K

14
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(a) B3| —#%mle, LML A—FRB EAPP P 5 shlir 5
T Eas: AT IR
i) BEMERAFER mIes Lixk;
ii)MEHS SR FE, L FiEHES %A A APPC- Kb AR %
W 7P 4 APP;
iii) dBFEFEEC SRG @I,

A Z K108 E B F ik A P @miak ERBCERAR B 2 b8
HATE A R AAPPCR S AR, A & R 108FT R MG 77 i | L Aok £
BAS § BA THEEAPP, H o Ak ST APP BA —FE f 2 g
AR W CR ., A ZRI08 A7 &, KL PHdmesAe—t
e B F K186 A BRI S RA X MM T TAEREA T
SRREMGIE— SR T 6 B o sbBe{r 5. P2, P1. PI'. P2 R} ¥P2AK
AN, PIAMRKL, PU AD, P2’ AAH b 4 sbBefi 5. A ZKIIIFTEH
F ik, EPP2AK, PIAM. BAIZK112MF 67 %, L FP2AN, PLAL.

—ml e, b AR R4 £ K1-86%92-107 AT ik 644 —FF H
BRREK, BAERKI4EG @bk, EPdamdARBiTR. 4
A de B A T K 1-86 2 92-10THT X 94— Fr BB X % BRI — A .

SA 4 A 2K 1-86 % 92-10TFT R A —Fr BB R S AR E— R &
e, —HeBRAHERNTHEG R E@mE, L PR R EAst9, XE
High5., —#r4e A& K100A7& 65 % Kmia, H 652 kwie A Highs.
AL —vH 5L 3 Wy 2 B A A S R A) B K 1-86 & 92-107 Br & AT R X, %
Bk, — AR B K 120FF R vl SL A M m e, J o BT 64 SL 3 4 dm ek
BTRIEBEGmiE: A, hHE AEAIKE —HeBRAZKI12150
RO melt Pl et A AR, —FHRAEX
122F7i% 657l SLBh M 2w B 2 o 69 A 2k 2 8 ik B HEK293 & IMR-32, — #bde i
FEZRI2IE G HL WL P me R KEFhmpe., BA LXK
124k g R KA S mpe Rk e K EF WM A COS-Tafe. —Ft
BAZXI121 2R mial Poimieit § —fbE LD .
BB K 1267 # 65 — Frod o K5 4 ek B CHO-K1, Neuro—2A, 3T3 %

15
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Jo.. — B A RIS EGEEEMIE. — e F K 1I5HESE
EX )

APPEJE—R I, AP REMABZAMRABREAMABREL. £
HAB T, FFELHF L AE—APPE Bk, GLIEAPPEIR ((GIEEH4KR),
BAETAKRFHAPPRE, 4wUS 5,766,846, H7#, % 45-6747 (L4
AREFTHIANRIM) IERGAPPA B, ARIIAHILEE., RHE
K114P73£ 5APPR] T8, A& AR HAPP6OSHI ] TR, H 2846 M ff
REBNBEAHRBRBEIERALREBAZE S RAB. RA)EK1305
R EAPPR] L&, €,46SEQ. ID. 16, AA)EK130F7E 65APPRE] =& % 4k,
GLIESEQ. ID. 18, 220, H—AH MM %4, G462 K 130-132/F &
MERE SR, H—wBAERIBMAGmE %, AAFADY Mm%
(HEK293, Neuro2a, A R€) . —# A -TFE5 421564 ZLMAPP B — 4 3
B by B 4L 5 G B e R H 00 5 %, BT 7 %

a) M3k AdiEime, RARG SR TEBGNEL: BT
VASPAPPHEAT LR, RBAHAEG B KREZHRA P, I THIZAPPH
CTFO9R BB & Tl 7 he =4

b) HeIEFmEEE T AR 844, B4 BAeR 24l
MM AGTHH TERGNME, FELMNIXBAAEALTHETHHEEY
B RK 2R 4 Gn e 508, 7= 4 o 69 APP#5 CTR99 ) B 9 33

c) MAZFMAEGHRY THLETREREAFHTERENDHES B
RO Z, ARG 1 F 69 4E ) Asp247 4] ) 69 APP 84 CTF99 ¥ F& 64
B,

AR T K3 7 ik, KPR redmie g A%, ShEERL
EmieF. B ERIGHAEG Tk, EAPHALXEELBBEZZH
BT B aEEEN, HmA L TAPPH AR, FHAERHHEEG B AREK
ANIEFRRUARCTFION B MBI FHRE, i H) 2 £ 137/ %
7k, AABHNBEAP 2 SR HR AN LEASEE L
fa, BT THERAR R G B BB TR A b 6933 & CTFI9.4E M5 I,
FHraRE. EH—FEMNGF K, ZEAANTRKR Y% AHu-Asp 1, Hu-

16
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Asp2(a), & Hu-Asp2(b) #5Hu-Asp % Rk&9 &M, &7 k03
a) ERMNGLEEARFLEGE TR ZPAHu-Asp $ BR&giEH, &
b) WRMEXMNEGERRALGE LT PR Z 6 Hu-Asp $ Bk & &
o
KA A0 LT Ak Hu-Asp % Bk HHOLEMN RA LB LT 24K, &
K EEAMK Y THiRHu-Asp % BReg i, KEKPAAMGER. %k
Fa. B w0 0 E LR R X T k.
AZXPHBBET L BOBRLST, LeHE—%A—FF Sk S ELHEF
R, MTIASRKEAALERLZARBEOE., LA AALRLARB T ORI
(Hu-Aspl) BARXLZRBE G2 (Hu-Asp2) 69T FHHETHAK
( Hu-Asp2 (a) ZHu-Asp2 (b)) . EdeiXJLETIE R, PrA & B & "Hu-Asp”
NG A TR A 35 09 & PP A #9Hu-Aspl, Hu-Asp2(a) R Hu-Asp2 (b). st4f,
IE e iX JUATAE 8, BT A A 69 "Hu-Asp2” B iZ 4% ¥ 8 A 35 09 % Hu—Asp2 (a)
AHu-Asp2 (b). Hu-AsplfEfREZ a5\ M 284k X F & &, fHu-Asp2(a)
%AHu-Asp2 (b) GMBAIBHEL THEAE SRS, AXPRNLERT
o & &5Hu-Aspl, Hu-Asp2(a) ZHu-Asp2 (b) ZKE BT+ XL RBEEY
By &Py R B
f—FrKIR e LA B F, BB TFTAEA NS EETR, LHFR
J7313% B SEQ ID NO:1F7+#51-165645% 38, % AHu-Aspl, SEQ ID NQ:3
#51-15035% 2, K% AHu-Asp2(a), SEQ ID NQ:5851-1428% K, H %4
Hu-Asp2 (b). EH—7 @, AXPELRET —FHoE50ERS TLOE
—F S BEEFE, RAPRLHTRSYS %BHu-Aspl, Hu-Asp2(a) &
Hu-Asp2 (b) A K ¥ h &6 % REF BRI L. ML 4 wHEP 0 848 062
NFT —#r % BkAsp 1, K 5Hu-AsplA AR EFE, @ EERYHW098/22597
BT —F % BkAsp 2, K 5Hu-Asp2(a) BA R K F K,
AXPERBET EARERHREL B GHEBRSTHEK, FINEEK
ey Empe, ARBARSFLEFZ I WAL BHX S KK R Hu-
Aspl, Hu-Asp2(a) ZHu-Asp2 (b) ¥ Rk&E 4075 .
A—7 @, RAXWNERELIET 45 F G Hu-Aspl, Hu-Asp2(a), &

17
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Hu-Asp2(b) ZRRE K N BE. fethkeh b % J, Hu-Aspl, Hu-Asp2(a)
B Hu-Asp2 (b) % Rk% %) B A& 4=SEQ IDNO:2, SEQ IDNO:4, 2 SEQ IDNO:6
i RAEARAT. AXPR LR ZE THui-Asp2 (a) M 7EHEEH, H &
Vs EME T %k, HETEBREHNGTE, RFHu-Asp2 67 ik,
B Hu-Asp24E Fi 69 k. A K 9A Bl ef 3£ 7 3= Hu-Aspl, Hu-Asp2(a),
A Hu-Asp2( b) mRNA #: 5 69 B AR R Z R XAKEAR A T & " iZnRNA
BEMPB SR F2GRE. 5B S AERLLERAKR, HTHFHR
H BB AL PR AL 69Hu-Aspl, Hu-Asp2(a), K Hu-Asp2 (b) F &%
H#—3% Kk,

AL RR B ORBET —FF &, LT A%5 A THEH-Aspl, Hu-
Asp2(a), ZHu-Asp2 (b)) H—Z FWHHXF. KXPHRHET —F75 ik,
F T 2@t m AHu-Asp2 % Bk, R Kk AR A, AR Hu-Asp2 4
G FAF T EAKRR I E A UL W g fe F R X% K H 64 7 k.

P 5 - 5 0 ) e &

Sequence ID No. 1-A#Asp-1, HIFEAF)
Sequence ID No. 2-AFAsp-1, @ &5R L F7]
Sequence ID No. 3-A#Asp-2(a), HH 8 A7
Sequence 1D No.4-A FAsp-2(a), ARk 8IF 7]
Sequence ID No.5-A % Asp-2(b), H¥BA 7
Sequence ID No.6-A% Asp-2(b), &KL 7]
Sequence 1D No. 7-RAsp-2(a), #IFBF7]
Sequence ID No. 8-FAsp-2(a), Hat) R B 7
Sequence ID No.9-A #APP695, ¥ &5
Sequence ID No.10-A£APP695, &8 RI B 7]
Sequence ID No.1 I-A#% APP695-Sw, # ¥ & A5
Sequence ID No. 12-A% APP695-Sw. ety £ Ik 5 A 71

18
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Sequence ID No. 13-A.%£ APP695-VF, 438 A7

Sequence ID No. 14-A£APP695-VF, 3 @|&) £ L85 7

Sequence ID No.15-A% APP695-KK, #i# A%

Sequence ID No. 16-A ZAPP695-KK, &6y £ I &7

Sequence ID No. 17-A% APP695-Sw—KK, #3855

Sequence 1D No. 18-A %ApP695-Sw-KK, 3t #9535 8 5 71

Sequence ID No. 19-A £APP695-VF-KK, #8471

Sequence ID No.20-A EAPP695-VF-KK, &4 5 Ik A7)

Sequence ID No. 21-T7-A &-pro-Asp-2(a) ATM, HEE 7]

Sequence ID No.22-T7-A%-pro-Asp-2(a) ATM, RIS 7]
Sequence ID No. 23-Caspase-A E-pro—Asp-2(a) ATM, i85 7
Sequence ID No.24-T7-Caspase-A%-pro-Asp—2(a) ATM, RILE 57|
Sequence ID No.25-A F-pro-Asp—2(a) ATM (UKGCEE), HHE5F7)
Sequence ID No. 26-A %-pro-Asp—2(a) ATM, (&KGCE %), A7
Sequence ID No. 27-T7-Caspase—Caspase 8 cleavage-AF-—pro—-Asp-2(a) ATM, #8575
Sequence ID No. 28-T7-Caspase—Caspase 8 cleavage—AFE—pro-Asp—2(a) ATM, SILE 57|
Sequence ID No.29-A% Asp-2(a) ATM, 3 BF5)

Sequence ID No.30-A%Asp-2(a) ATM, RILEAF 7]

Sequence ID No.3 1-AZAsp-2(a) ATM(His), , 3B F|

Sequence ID No.32-A% Asp-2(a) ATM(His),, L& 53]

Sequence ID No.s 33-46487F & K & BA oy i 4 R53E 5080

W P &Y 1) F- 5L 9

A1 B127 38 AAspl##3F 845 (SEQ ID NO: 1) BiR £
875 (SEQ ID NO:2);

H2: B2 7 AAsp2(a) 854 3F8& A 5] (SEQ ID NO: 3) Ak

8 KRB A% (SEQ ID NO:4);

19
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F3: B3 B+ AAsp2(b) ¥4 #8435 (SEQ ID NO: 5) ZKifa
# R ILB 5] (SEQ ID NO:6); 3 69Hu-Asp2 (b) A A% I8 K 3 M T 45
At

H4: B4 273 XAsp2(@) BB FE A5 (SEQ ID NO: 7) Rifa]
43 KA ER 7 (SEQ ID NO:8);

A5: A5% % Hu-Asp2 (a) & R Asp2 (a) (932 65 R A B A ) 69 %
TN IR

B6: E6% 7 HTT-A %X -pro-Asp-2(a) ATM# B H B A4 %] (SEQ IDNO:
21) AR 65 R ILBA5) (SEQ ID NO:22);

B7: B7% 78 T7- caspase-A £ -pro-Asp-2 (a) ATM& 4 3 8 5 7
(SEQ ID NO: 23) Zifeql g RHAR A7) (SEQ ID NO:24);

E8: E8Ew i AX-pro-Asp—2(a) ATM (fKGCAE) &4 F B 57
(SEQ ID NO: 25) A Jfa|# R ILE A5 (SEQ ID NO:26);

B9: ZO Ryt 8wt A R XAKE K ¥ € Hu-Asp2 Mrna %3
HEK125. 3%m &+ vA %, ¥ CTE994) /= &;

BH10: Za RipE 58 27 £ A X F A Hu-Asp2 5 APP-KK 3t 3£
& A Neuro—2afm e, XA At FAHuAsp2 35 4 64 4m je ' F i ILCTF99 /=
2 69 ¥m. M HuAsp23 R M HuAsp25 APP-Sw-KK3t 4t £t fm e, R AH A
36 35 2 T Hu-Asp28) @ e 1 A 1 LCTF99 /= & ¢ ik — & 38w,

A1l: B112 5B AE£-Asp2(a) ATME 3R 65 R L85 7] (SEQ ID
NO:30);

B12: B112 7 HAE-Asp2(a) ATM(His) ;#5350 69 8L 8 5 5] (SEQ
ID NO:30).

AZPHERAG—BZIRTL, KEXRZAHRABRLERERAA
RATE 62 3L,
LBIRMHEG LK, F— % GAPPE BB 5 Sk, K6

20
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339, 40, 41, 42 K A3NRAEBG Sk, KB 5 BhniLsmstiE
939, 40, 41, 42K 43N RIAE. B TWAHEE SKRETHFF1-6, %
BA AR EBEFUS 5,750, 34945SEQ. ID. NO.1-6, T199845H 124
WA (ERIAEARE). ALBAIE B 5 sblsnEl h B4k A CTF-
99, Jvy B 4 kB EAL B ZAPPRY B ISR,

% APPH) F) TR 4k 30 4 HaA A R4 —APP £ Bk A, @4EAPPEAR( &
BEER), ABRHLETAKFTHAPPH BdeE B EF)US 5, 766, 846, #
TH, A5-6TATAT#KMIAPP W E, LEHIFIAMEA LT,

L A E A" B - R G AREE” (APP) & 2 LA &4 —
FEK, EARAMETAEF2ATEEAKE LOARMEA, BE
63 “PAP-XEFRB-RHHEGTY” FALEX, ELF=ZRKLH
M. APPZ —#E G, ERBAGES, LEAFSHLIHAR
iy stmiBRtiT Rk, RECHETALGAPPH TR LR 6 5%
#) HKang % (1987) B K 325:733-736 — L F Fr#5k 5 695— R KB £
Bk, #A “iE%” APP; Ponte®F. (1988) B & 331:525-527 (1988) A
Tanzi 2. (1988) B #& 331:528-530 Fi# & #4751 —RA R Kk, &
Kitaguchi 2. (1988) A% 331:530-532F#& 4770—R KB % K. APP
TG AR EH OESEREATUAALERZERARAG TL, (KR
Chatg TAE T, K RAflardy (1992) Nature Genet. 1:233-234). Ff
HXAHRERIAESRE, LEMEAGAL "APPRER"EHRKHT ARk
6L B AP X B AP K EZIMIAPPH B, &3t APPH B ELIEM &
Bm B AP 3, B AP K K Z SMYAPP R B APPRIL BT 5.

YA “AE— R AR MR, PIRAIABLA TERG=ANTH
RENFEHGEE, T

BB Ala, A; HWAE, Arg, R, RABE®, Asn, N; X ()4
£8, Asp, D; ¥FMAEBE, Cys, C;5&M, Gln, Q; lu; E-AR&, Glu,
E: 24 C&, Gly, G; AREK, His, H; FRAE, Ile, I, TAEK,
leu, L: Hi&E, Lys, K; BREK, Met, M; XA KE, Phe, F; MR
B, Pro, P; 2 %8, Ser, S; #&®, Thr, T, &&&, Trp, W, &

21
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2B, Tyr, Y, H&K, Val, V; RARBRRE X LBLER, Asx, B: &
REBISABRE, Glx,Z; A EHRKEER, Xaa, X.

AEPRBT —FTAEABHEE T HAEBLARLRBEGHE
M ERAAERAN T X, AHEXARBREOSH B EaB A LY
FRK BRI LA —Fmh RSN A ETHRAAN X LRBEL
EEEAAEZREAEL, CMNOEEEG ZKEAFDGCE, RERFR
I TDSC. HERAABMEOBHEABREA, ANREE F.
DTG X DSGHEMALEXFEBR T HALKYF65-TONEE L (RALE
J, BEEGBER), RANG SRR E S HAEERENG KXY F25-304
AL, EHAL SRR K AT R KR £ A SRS (EST)
AR AT R A RBE QB TR B, EST F3]—&-F3 45250 A
HAFRH L4, FHRHBEO-IONRARERAREL FE, ZHEAFIK
B Kk ARG BAERALE IR A, Ko7 sk 2 55 R K R
FROEOQORAFINGREE. AXNBET —FiTENF ELEEZZE
FHAREATEMNKAEGXRELAIABEOR., U5 58&ATLA
Caenorhabditis elegansEA H AT X R TAMEE G KA RBE OS5,
XK 2 R R & K F) T Hu-Aspl Z Hu-Asp28) AT B8 W1
TR, XEE RS L AHu-Asp2 (a) AHu-Asp2 (b).

AE P —FE L5 ORI XL EEN R A EAPPR I #6943
B, BHHEOWHREZEG (APP) ZHABERLEHREFLBEEEHB -4
PR Y o kBs AT R QB E SRR, AW B -4 REER v -5 b
AP G B by EAPPR #) 5 A ABRK #9N#% & Cs%. B AAPK ML A >, A
AR g TAIN KT REKERRKE I, Bfb -5 blsfe/NKy -5 b8
QIR R BT TR RBERRERA BLEGHER., REB -4 5By -
B EAPPHI R R AT E LM, ERXLEBGHSTFILESSNA
T FRFHADL, HRIWED -2 RLBER v -5 LB S5 F 2 AR .
X & K G Cda % B A APPRAB, ., C %, K IUS 5,766, 846 % US
5,837,672, (EASHEIIN, BT THEW" $KIN). RLRHEHTR L
FEAB, B4 K e,

22
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AEXPFEBIHAFHOAERLEABREGOBG S TFEL, L¥Z
— 3809 Z Hu-Asp—2 (a) AHu-Asp2(b), HAFIECAET Mk, TLENF
#aspl Zasp2¢ A X, £ AEP0848062A2 % EP 0855444 A2, X 8% #
David Powel%, $iH AASmith Kline Beechams™d] (S.4F 4 £ K4 5]
A). KKBHAFTHu-Asp 209 B R B, AE—KA—ERHBX L&,
CAVEG R B A ARG RN, EZAVW, WX EmEIRY
FRA B -5 Bh B B AT R, B SAE G TR Toesbp 47, %
TTERZELER: (D ALE%RFEE, QBEEEIANTE, R O)#
A S E WG Hu-Asp—23t AT 8 AL K B, RATAIHu-Asp—2% 55 APP &
AR B - 2B, KE G EIRE T Hu-Asp-2 (a) 9 B A IE R 69 R I
BF5), 4 EAB6AH, FIEP 0848062 A2 & EP 085544 A2, {24f
KW F X B S e AR AR, X EAEE K T Hu-Asp-2 B84 5, JF

RBREAT A LA, SRR A —FHELALLHBRE
ADW T T A2 A —FEFZ B L TR,

A7 S —Fr B F, KX ARAFMHET —FHu-Asp2d§ B T L
#, HEAHu-Asp2(b), HAXKXWIMAKEB T,

LD —Fr bl f, RAARET —F5E50ERLS T, Lok
BH—FEREHEREGE-FH IR, HIRLGARLABREOH
1 (Hu-Aspl) A A X LA R B& G B2 (Hu-Asp2) AT FH TR, L
& 98 ¥ #9Hu-Asp—2 (2) Z Hu-Asp2 (b) . E4e X IJLHTIE A&, A F A
“Hu-Asp2” BL.i% #% 32 f# A 3% 69 # Hu-Asp2 (a) A Hu-Asp2 (b). Hu-AsplfEf&
AR B L FA EFF 6 RkEE, mHu-Asp2(a) ZHu-Asp2 (b) &
MBARERATHEFEOAEE, KANRANELRET 5 & 69Hu-
Aspl, Hu-Asp2(a) BHu-Asp2 (b) ? KA LB TR ARBEOBEHGR
.

Hu-Aspl, Hu—Asp2(a) ZHu-Asp2 (b) 853D e /A B A7 5L a T
570D WRLARBE OB EROBRA FROBRE A8%
G BB, WK AME RhFERRKRMLAZEME KL P.B Szecs,
Scand. J. Clin. Lab. Invest. 52:(Suppl. 2105-22(1992)). iX s:gs
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8 LR R AE 2 A —FEH HDTC/DSG A5 & L. AKX B Hu-Aspl
A HuAsp2 % kX5 % B%& @ B3] TR B8 % B X A BB G 8 6)ProSite
LA A A ER G R R,

2 3h 654eSEQ 1D NO:1FT =8 1-1554 X A B F B PS5t B T % 7
Hu-Aspléd & 38 /75, 24 #54mSEQ ID NO: 3BT & #9 1-1503 5% K &9 4% 3F
B 5 3t BT % BHu-Asp2 (a) 89 BR A5, 7 B4 35 694w SEQ 1D NO:5
Py 7 0 1-1428 3%, 35 84 5 F BLA- 5 *F B T % #5Hu-Asp2 (b) 8 43 B 51
At LHA) 1 B2 % W 4534 % A Hu—Aspl & HuAsp2 (a) & Hu—Asp2 (b) #5 DNA#) 4
& BB

iEde A LR 2P R 6, B SR F o AR TRFHu-Aspl,
Hu-Asp2 (a) ZHu-Asp-2 (b) 1 B3 B 7. AKX BAPT KT 69 Hu-AspH 3 B
53] ADNA 4%, JF BARIZ A 100%6 A, R, IEde KATUIR N 4 0 ARHE,
A BB ERFABFRAI TRAE SR, A5R 5
ROBEBRAFI 5L EAERY T LT BRAI — &R E90% £
— A E Y OS%E K LG99, 9%y Bl — M. PR LB 8BS E A AL
BadmtgF LR G675 R AT R A EHA. )P0 — EARK S
ARBBE AR EABHF R TEHFTRAEBBLERTRNERTALE
¥, ERHREBFINHETERE THERLS T EFEFBRT AT
SiEa ey RABFF). AKX &Hu-Asp DNA .36 cDNA. L34 #9DNA.
BT PCRS % #9DNA. AP ZEDNA. A E 444k, A BE4Hu-Asp DNAT ¥4
il iE F X ¥ BT i 69 Hu-Asp2 cDNAJE Al RATR A S 6 BOR F IR H LA &
BHE& (L AHue-Asp2A 7, R TREBHERE (PCR) ) F
AR A ERF. KAWL FA L4 dWHu-Asp DNASERIKATAIRNA,

Bl A AR AR P, BANDNATS &R F], A28 st ALAR ) 49
AABFF . AEZPHABRB T EOERS T, XERBFEFIS
A KRR AE—Hu-Asp S Bk, R EHAM S RBBFEFIN THE
A 4=SEQ 1D NO:2, SEQ ID NO:4, SEQ ID NO:63K K h BAT =) T 65 &
KB RE R K MHu-Asp % Ak,

AEPARBET AU H-AspS Ik, OHEEAPEEAHX, A

24



200310119665. 6 oW P ZE22/120m

FTEHE, /BT A FERHu-Asp2 SR 7 k. LaEEmimie,
EEmpesrailgihmied E FHu-Asp2 S RRERST4EY, £ P 1 A5
Hu-Asp2 % Bk B, RERHAFWme F ot ZHRE P, URA
THEBNAT RIEBATCAA] T B 4 6L Hu-Asp2 $ Bk B G 7 ik. £&
A KRy —Fp kit Lk EF, Hu-Asp2 % kS mas b X & Zid sk
R EXMICEGE TS —FEOBRTEBBEENY —FEGKBE
WA, Hu-Asp2 % AKX AR 69 & B X L N# LA TQHGIR 2, ETDEEP&
¥, Hu-AspE@ o) EHRRBRATANR, GERK, REZEA1EA4SEQ ID Nos:
2,4, #» 6 FimWMI KRR RABRA P BHRYE THu-Asp 694 —F 44 EH,
ARAKEFELALPARP AN, SRAERAFARGHE—LBR K4
AAFAEG X ARBEE QB LEHu-Asp RO —F T f, STEAERE
R B A B Z R R E T vA R FHu-Aspfy & M. A X870 E A% Hu-Asp
BB L3 AR A BA RO B FIDTGH) S b A B KM A B, RARsA
HEBARIBAFTIDSCH E AL R R H &, AAREA AR LA RKL
B 55\ DSGHS & PEAL & K 3 09 i &, DTGA DSGHEWALE A 7 7] B k Am K
MAHE, REMBHESEGRK. RELOELRLNEYCEAGH-
Asp i B35 B RIX AR M A A FHu-Asp2 kA — TIEBHB R EF. AKX
A8y — A Esp] F, Hu-Asp269WA~284F, sTAAE 48 % Bk ey 5 X £ 3t
TP, REGIFEERY, FEERTENARAEREORE, L&
0 FE A A o Bl — A0 P B DTG DSG A 5.

B K % BHu-Asp ¥ 3 BB A5 7T vhil sl R T R Hu-Asp Z A, 44w,
—FbHu-AspZ A, X EFIHRLE ARG Hu-Asp $ RE KRR K& —H %
K, LI —BRAXBRAFNAARE LR SR, HA, IHRK
5 B K e Hu-Aspt) RABRA I R R, LHRGBIEBR A 7| R B 5
5 B K egHu-Asp/7) B RbEA £ U 80%, HLiEE Y Ho0%, Ak E D 95%.
A, —HERGBEFEATNEL A KGHu-AspA B £ ALK E, #)
4o, FI00MEF A ESLRE, A KS5 ARG EARONNEERE. AR
B EF 65Hu-Asp /T 7] 69 ARG, BB R 6B 43 T Al T § g ikl
E, Hlde, @R —&A THE G TR, Flde, GapfA (R
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BEF 4 H 846, UnixFE84&, Genetics Computer Group, University
Research Park, Madison Wisconsin) #4% FlSmith A Waterman#yiz F ik
W] (Adv. AppL Math. 2.’ 482489(1981)) =T vk ik 47| .

AR Hu-AsptI RABRFF T, TUES X SAAEA P44+
—FRFER. Hlde, ARABCEFTEEHZELIALTE, wEEHK
HRANFHFL, B TEIEHREGRME: Walder 5 (KA 42:133
(1986)) ; Bauer % (K& 37:73 (1985)); Craik (£## £, 1985, 1
A, 12-19%) ; Smith ¥. (X LA Z 27 #, PlenumPress (1981)):
A £ B+ F) L#kNos. 4,518,584 & 4,737, 462,

AXPRYPIEHNGH-AspE R TRAOERTHRKFF], &I
Hu-Asp % Bk &9 —#p XU R B Z A € R F o9 B A AT IRARA2 L 5F R
2K THu-Asp S R — BB =B E&H, IHFRTACEREBZLY
BARA 7 —FHACHE T ARDL G % RR 6 IR PTIRAK, #l e B —FP I8 W 55
a5k 3k (Ile, Val, leu or Ala) AHE, REAKXRLAAELBALLKY
A Z ), delys & Arg, BRMHEL Gluk Asp, RAMAASWHEAGIn &
Asn, AERAAKAEZKL Ser & Tyr, RFEFAHKPheATyr. HE AR
Pt e R BRX A0 ey —F 0945 & T A EBowieF, H 247:
1306-1310 (1990) K .. 7 —#F 67 2 3 R I & 694 5 76 M 65 Hu-Asp
TAAMEREBREAAGHEREELEE G LM LI Hu-Asp A,

A @, AEAARBT —HoBdEm8sT, LoE—®$EH
HFRABEPRENA TS LEBRS FOH—FOK ALK, #ldo, LW
Fitaid BB o T8 EY KA ES, A KXB200M 435, Bi5H
E Y RAI0AMEA, RIFAEY KY30NM 2100/ 3. TLBB LS T8
—yBASE TR EGKE, 4o, EVARLGIAGEHTALAE
AR, ER#EAEIEHFTIRESR BEXYHH42C, HEHAK
#52. 54 8F, 4£6 x SSC/0.1% SDS#, 3 £465CTF, 41.0 x SSC,
0. 1% SDS+ it 3% 2%

XY PR R G AAHu-Asp I BB 45 T R K, UARLEZEESY T
AR SRGHR, HTARABIKA, XTERSBHEXR A (PCR) #
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ARFHEAZN . ZHEATAKER, Hlde, A TR KT EFED
Hu-Asp#z B2 89 5 42, AR A FSouthernf=Northern®piF 558, % iAHu-Asp
&g onfie R ST A4 A RAT AT SR, XA EIRERE N, K
ABRBARA R T AR R R & B AR FRFKEGIKE. 3 TPCREIM,
MR T2 GHu-AspBE RS T5 & 3 3B TAAIEAELGHE AR
KL BRYEEFT.

%I A A tiHu-Asp MBS FARL XA L EEHE B OFE—%
BEBEBEFY, L85 —B4R69Hu-Asp mRNA (1R —& A 3L4&) , RFE
Hu-Asp DNA (Bl —F R 3L4k) AR RATEE. EAXAG—Fike)
T sEF, X%Hu-Asp R EBHIF A B Y T Hu-Asp nRNA, FFME=
B THu-Asp % Bkt 4 5 2.

BA—7 @, KA OERRAEEA A RBEXEEGH-Asp $ K,
Hu-Aspl ZHu-Asp2 £ R ¥F 6§ R A BL RIK LR 45, - Hu-Asp 1
B A B EAE 4L, Hu-Asp2 B A v AN XA a4 5. BB EHILEF
Woafek k%P ( TERESLETH) RXt9Hu-AspE B KRS T #9Hu-Asp
SHALS FERBEAEX EXEFRNRXEAZEZHRE. Hu-Asp £
W 245 o & X 34— A JF 42 254G 69 Hu-Asp.

AKX SR EET A4 & LA AT XA, Hu-Asp % K
BRI et 5k QIR R CERIE, MEE Tk EE,
B A% FEE, HAMEREE 663, ABALEE, HHhd
¥ ik, AGERMEE (HPLC) FMUL, hmie, XELANEIE
e P R A AnsiAl, E—FH e ZaSF, RALEH IERRAK—
#r R BAT TN E] —FrHu-Asp $IK T A KSR ARA T BTk de, L&
HANBEBAALBRBEAGADNAFLESE—ETIHFH LejiEm sk
1o, ¥R % A RAL GHALHF RRT T RAL, nycdi/f sk ZHE A V5a
¥ 4%, Hu-Asp2h —i& 8K ek s, Haieai R mT5ME K-S
A RELEFHBLELEG. E—RARGEES T, TEFIMGRER
F3) N Bl Hu-Asp# Cs%, A2 R AL T A A %] Hu-Asp $ AR #9N3% &, 2 o ]
RGN
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AXRRHTRE —FEAK, EOALLXRG L ERBFTRS T, &
ERZERAELEHBEIEIE. AXPEE—GEREBEFBRY THRTHK
MNE|—FEAT, O —FrR AR R —F TR R
ALEFZEmMICTHATER., BAXXNEHFELIET —HH LR S EH
H By T ARAWHu-Asp % Ak, it 3F T —3b kX A Hu-AspfyH Ak, Xk
HAK 0.3 45 75 3K X, F E A4 —Hu-Asp % BKE9DNA, Rk T A b d B 5] —
FiE R FRMEFRAEAI L, HlleREfk AL hmmb, mH,
REXRLEEREAGALEFT]. ARFICHEEZIBI T, BUT, XK
BT, FEHERNAEHBRES L, A TARAEHEIXBEGETFF. &
B4 5 5] 5 % A5Hu-Asp ¥ DNAAR £ B J X 0 5] T et B —R. &
¥, R B THFEFI TAFHu-Asp/ 3] 83 X 6935, A=k
¥ T 3 AF M 3% 3 — B Hu-Asp DNAK3Y k.

AT AP Hu-Aspt) $ REF B ST, RAE A T K& Hu-Asp % Ak,
WHFE B, TERRETRAEMBLGEEHR. M ERRX T
%, I mM Rk AHu-Asp % Bk T Ak R ik e s, A& Hu-Asp % k&)
EREHBIMBOEREEmIC, MEmRASFHEEEMme,
H—Fr T AT AT A,

AX g mie P AR Hu-Asp Z KT A BAHEE, Lol
kB EGHRIK, ETRFRXHFGHEE, AFss, RLEGR
g, XA TEREGRG L. B, —EBEB—ZREFTRAGFT], TAK
FINEKEERAF., —FHBZIZ5HKRGDNAFT (85 58) TAHEEA
Hu-AspA- 3 69 i 4E A, XA Hu-AspB A A — & A %15 5 kg bl &
a#E#F. ARG EIMETERETRAA -G, KTt Hu-
Asp % Bk 69 9M 5 3k, ik, — P Hu-Asp % BKMaafe sk 22, 155
¥ 5 Hu-Asp % K & . 425 45 RAEATIRE], J8 52 335 K 99 B 1 5T A
O IEEF M IR T, ALESIOR S M T ESRENELTOET.

H—Arh ey T LT, Hui-Asp S A - E G Lo —F
FREMRETHA TRAZ KRG LR, FETHTRIRGEGAL
Higy bk QRrAFRES LS4 E0BEEHEG L, #ld, Hu-Asp
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SIRTHEA AT —H S RABR—Fbka, AR Hegsk—
goMHel, X— % KAFE L, % % BRARIL g IF Uk M ) 6.356-His 4R
it, RALEGHIL, hRBEEIFIT, OSTHIL, A OmpA 125 A Fl4r
W, Edm AR AKABRA R RREMGRH, ARBHARRESE—3
R ERESHABTARE— S TFTRAEGYOIELEET (Hle 25 FEL
2), ik, XERBE BE—48% 3RGEARE K, HldeFLAGEFL.

A AHu-Aspp R E B B Emia L iERE LW mie, BFmie, &
HENAEAYEE. A TAZLH-AspME TG RELENE T ML 64
BARMEEDE, HABBH, RITNKAEME, URBRLEAE,
MEHE, RAHKREGEME. 5 TEXGAFR PTG ERE, —FHu-
Asp % BRTRLeLE —FPNARE PARARBEE, AR TE—RERE I @ T
RRZEME R, NESK TR T M &Mk X #5Hu-Asp % A
A2 E. AT AHMAE Hu-Asp % BKF A T XK AT i F it A7
FIRNK R RABREA O RRTITHF/475], Tlcaspase 8#
K5, ARECHTFF5 R T ARt e6-His #70 ( LEHEH9) .
AEXGAF A T A A Hu-Asp % BT LB B X MR R, HER KR,
RBERBER R MAELE, £ XA R FEAGHu-Asp § BT L5
XA OAKAERF QARG REH XM EA. FEMSKTREE
MANHCIIR, FEXRECHEOARENAMNREBIFABXENAANSEH S
KEFRZM AL G UMM AXEENWREBTEHX., REREAS
AR EeHu-AspET AR, TR G —FHE TR OB AL LR
Fo s A& i — i AR P & (prosegment ) 1 3 B A &M,

AT REREImIFHEERK-FZEOTE—FXEANTRFMRLFL
MEARKE, ZAR—KHH, Fl, EAREFRERBELA—THE
BREXGEE., ZERAREA—FARETEGABLAARE SN L EE
354#F. ¥4 pSPORT #H A4k, pGEM # 4Kk (Promega), pPRQEX #H4k (LTI
Bethesda, MD), Bluescript #4k (Stratagene), pET# & (Novagen) &
pQE # K (Qiagen).

Hu-Asp Rl ka1 mie b A%, LTR B THMHE,
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OHMEE, RF8EE, AXE4MIE. RETHMTFEIMEHN
FRBBF R O B, BB EARE T O —Frk A2TH R4t
THRFF RS, —BRABFHEHFF ARS), —ABFHTFR, —EE
REAE 5, —BEEFEEGAFT], RA—FaFuirielil. AR
AR XMAHE FARTHAELNGERER (FLEAFTHRALE) , BT
R ey EE B AR AT AR, FRABFMELOE—FLEXMATE 347
RBFAL RO, EBFE Tl RE G Hu-Asp £ A6 BB 5T
VAT 4 G FHu-Asp#y M BR A5 6957 Kk BN S AL BEEE T B %7 5 5 3
EPE S TP N

kg E MR ZET R A T AR Hu-Asp$ Bk, E—HiLe
TG EF, KEXPHGHu-AspS kg A — L ki L 2% tiTRE (K
REHHI10) . b, —HRBAXZXZGEELTATAER AL 2% T £
A Hu-Asp % Bk, HwluckowA Summers, Z4LFE K 6:47(1988) Ak ApAE.

£ 7 — AL 5375 R F, Hu-Asp $ Bk "R SL3h M 18 T awfe b AT &
ik, EAERILD WM %65 IE R M LS G358 B I CoS-T4 e %
(Gluzman%F, #m e, 23:175 (1981)), AR B 4ie %2293, R FRHAFE
(CHO) fm e, s ¥F5%, FTHEARIEL (CHO) ol A T & X Hu-Aspk @ (I
FAEB11) .

A K A #Hu-Asp % Bk 69 3E F b & A BAR GG FH S RARE T AT A
AL H G T mie, XAARAABRBEAAR Lt Fin. EEMEEL
K AR 4 @,35pcDNAS  (Invitrogen) ZpSVL (Pharmacia Biotech). AT
% ik Hu-Asp % Rk 85 # 4K A pcDNA3. 1-Hygro (Invitrogen). "Il 15
Fale PR ARAGEART RO ARSFAHANEZREFENA
5. AAWB—BAERAGRBDFINRIEREI] OIELFRRT, Ak
AAEmICEARAE (M), MRF2, SHAERE, BHRRF40 (SV40).
XY PR T HERILF D iR E ARG 3%, #lde, f£Okayama %K
Berg (MoL Cell BioL 3:280 (1983)); Cosman % (MoL, #£& % 23:935
(1986)); Cosman ¥ (B & 312:768(1984)); EP-A-0367566; % WO

91/18982,
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AKRE SHRAHTHA THELLEX S LERAK, ZRAT
A TAMHu-Asp $RAZ WS E LB, TRHATABIHELOR
RFBERBAHE. AR, #lde, KK £BEHE, Harlow & Land
(eds.), Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y., (1988); ¥ i &dutk, 2378 £ oo —Fr #6575 %, Kennet &
(eds.), Plenum Press, New York (1980). @3 Hu-Asp% 5FE 04K A
BREAXGEREREUTATAEF L AER S LERK, 2AZXZIML
ER-EAHEAEES, ZEGOERIFRARTREILLEEEG KLH), B
ffaxd, AL FhFakd, HARROIRANOEE T, K
B, AEREZSREA-HFHEAR, NFRARTH -SEE. A
TLABHG —ETARSKESKHLEAHAAI>NAEA
QRRPRDPEVVNDESSLVRHRWK %, % LRQQHDDFADDISLLK #5 Hu—Aspl &, % Hu—Asp2
#jCR 3.

AK P Hu-AspE RS TR TREREN R LRAHRAAY, BA
R AL ERGRE A ESHITLR, Hu-Aspl CHEZAEATH 2T EE
Rk, fmHu-Asp2#k ®A4: T % &4K11q23.3-24. 1. L. A FEKRLIETH
R EHEMNR—REEE, AARXTEGHINEELE (L 55H)
By BREERFRANT TAEFERLE LIF LA ELTAN., —2—
FARAR E—FHAGEEARLLE, EFFAELERLG R REE
THEARBEEMFTAK AR5 ER (RAOHLHMER —REKKR)
X ATRBEABSNRAAE, ZEAR A GERGERET
AR, ARAE—HEZEARALG—FHEARFLLITHZARG T
BUR B T AR b4 % R 0 AR T o AR B 5 R AT
7,

BB — s, ALZPLT R B —FH 5 HHu-Aspis 7] & Hu-Asp2
R Fk, RPAE, EBRTE5—EERDEFH-Asp K, %
KW QA2 R T 2 A APPRY BB ML 209 6 % Bk, BIF&—#F
SREFBEARKFHEEHEADAAG R L MEANLY $ Ak, X6
% Bk €135 A /> F)SEVNLDAEFR, AEBBZ AR ¥, RI¥FApHH 5 5L %k
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BlI2) BB E R TR GERMEERELZ S RG S BARIEA S
Hu-Aspi&E W2 £. RO KBERGRERN XS EEAAFRRX K
IR F k. EETHRD LHERA - REE R —FHA4A2F R
MTAEFAAEABRGFRNG %K, XH—kHu-AsprEl % kg4
FHEAREALSFEXMNGG S M FRELGHE ., Hu-AspE @ BEK
BAEMGILESHHER S —SEG RS, LaEP2RAAEE —KE
AW EHEo-AABW RN EHPIRAR, XH— ki@ Hu-Asphn
B BOE 9 W& ik B — BB pHUE B 5 BOLF 5 R A 3w,

EA—F#A T, AXWTEB—Frisk, ETAERIH—FK
71, R ¥E® THu-Asp% Bk&G7EM, % % Akt B4 A Hu-Aspl, Hu-Asp2(a),
B Hu-Asp2 (b) #9548, &% ko

(a) B XA 9 H LT RRALT M ZAT % Hu-Asp $ B8y E M,
H,

(b) Fed AR KA 0 LT 5 R A £ T AT 2 6 Ak Hu-Asp % K
APk

ALK A B AL 65 B DU F FrifHu-Asp % Bk 69 BB W R A XA R A A H A
FHriHu-AspS AR E R EH BT HZAMNEMT ArifHu-Asp % k& &
M. %A S5 Hu-Asp ¥ k—RAITHMUNETAELBRAZLE PELTALEL
iX Hu-Asp#y 3% 3 4 e o B R AT AR R T AR3EAT.

B S —FEpF, KEXWUFEE —F 7k, ETAERNIH—FX
#, HRE THu-Asp % Bk&g &M, % % Akt B 4 A Hu-Aspl, Hu-Asp2(a),
ZHu-Asp2 (b) 694, %7 &k a4

(a) EAF R XA G HALET XA AL T M TP EHu-Asp % B F M,
H,

(b) lodx E AR AN A LT 5 RA LT Hral 2 6 A7 Hu-Asp % Bk )
e

XA A G LT FrifHu-Asp 3 R EH IR E XN RELEG K
AT P& Hu-Asp % B EHEK B T HiZ XM 5 T ATk Hu-Asp $ K8
EM, A S5Hu-Asp S Bk—RAFHAXTRELBREAZTELTAE
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& X Hu-Asp#y3E 3 2mie, v R AT A 4K 3, K K347,

B H—FERBF, KNP EE| —FHegaie % (EK125. 3 we) 2
MERHHEG D KA ) NEHHEGEGNK APP) K e, X
e o B AR Z R B A K RERS B-293%8 6 (HEK293) $9A8 Z ¢9 #:40F, R AA—
AR T BARLK 82H —F B4 ARAPP cDNA, —F AR HEAR
HNAL BB —FMBR T Loy —H MR 5 & K K& & (EGFP) cDNA #
pIRES-EGFP (Clontech), APP cDNAi#i /£ —APPHALE-F| 65 ks b
MNFHA M RBR 5 F T AT, B — R ARG T RAALAPPHAP
JK2-44%. ABRK g 4 38 K F A48 b 5 K 45 40 69 HEK293 4w e 32 & T 604%.
HEK125. 340 jo 3 o A R APRR e b B R G AW R A A . K
AR AL O T EAPPH S —F L& 46751 A TT0RA B F T A HCEK
WHIB AN RBREL, REBEAAXNDEZINEE (GIEHIKM- NL
BNTIT-FHRE) APPHIF TR GGCREIE mlm A R EBRFE K, FAPP
R B CREIE Ml A RER KL, #l AR B o sbBebr 42,5 JF- 45 APP
REWHCRE, REASH B 4 kBl 4e,s (AT EES —#FN#EE
SR EABATIRIEAN 2436 ) 69APP R BRAIC KRG A R B AR, &
—#FAPP R B 6GCRsH (7T ABE 3] —F N3 12 5 AR B A 4T BLAE A X,
AR —EFTFG (GHEFRRTHERAE G R G BB RS
XK P kB H AN ER L SR MR OB A ZESESG) L)
¥ i A Hi BB AR

EX O AL AT AR R, @ T L LK ALRA
Ft— W ey AR, PRI A A T BUA A A o dE S ATAEAT IR A

5% 74

F#p] 1: TH T AVWormpep 129 #47C. elegans KA REBLE GHLH
LEES 0. % 92) 0 SUIE & N IES RV V3
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M#t AT ik

— B RELRBE OB I FEOBR T RRKRBEALABANE
MR EEH, ZEMAIETEERLE PO EA XL RBIE IR A ARE
K., eAaIE LG ZRAFDICT, R E A F N eL3Z TDSG. DIGEK,
FDSCEMALE R A B RABG KY25-30NMNREBELZR, @ERT
(BAER, REOEHRE) HA-TONRABRELZR. BAFAE—K
i B0 B 69 T 3 K 291502004 R AL B % A 2 1], 38T Do RN BT 4 3%,
BEZER., ToOFEAAFTEIARZF AT BT LG XKLL
B & Bl 6 I 45 M) IR A M

NH, X D*TG Y—-D"#TG———~ C

XETEO T, ETNKSEWEHRZE, YRTFS T CERXEZRAR
B—KRE I 4.

hiF A F R AR, PRHIVEGRSERE, BIMRESEXAEGEE
Bihe B & G 8, AREGED, hE RRKKREFG_EHRENG—T.
CAIETMAY K (prosegment) , M AMAE A FAAFgag X polEkawy %
FamabmEl gk, R TR FA:

NI, ) ) C

AR AR B A 1004 BB, AR5 Ll m SRR ENGN
HEABRBABNELRABRGRARBEGBRE_RPAAER AT A
.

AHMRARBEOBERL IR ORABRKESS TARFTRENF
5] 4 ESTR AR B A6y, LA ESTA 5] F 3 K A 2504 3, HitfEX
LT R TR HARLRBE G EREEGEF. FAHK,
ho R EAEEC. elegansH BE ., C. elegansi B 4454 H K13, 000
AEE., BR, KAA12, 00044 R A, M HAR L6 e (ORF) #
B T34 EWormpepl2F. RANBEABANRKBEEMEANSGFAEEDH
B EARBEGEGEANERAR T GAR. TR T EARMNTR
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FITATHAGGEFERN., TEHGIMKES (A5 NATFREAA
HWADTIGRDSCHE F65% &) A RMEAR T, ETUARETAwRAAKE
PES . F 93009820

BEGIN{RS=">"} /* defines “>”as record separator for FASTA format */
{
pos = index ($0, “DTG”)  /*finds “DTG” in record*/
if (pos>0) {
rest = substr($0, pos+3) /*get rest of record after first DTG/
pos2 = index(rest, “DTG”) /*find second DTG*/
if (pos2>0) printf ("%s%s\n”, ">, $0)} /* report hitsk/

ey AWK BF# A THF Wormpepl2, AT AM T 7 Mtk 47 T
#: fttp. sanger. ac. uk/pub/databases/wormpep, %A £ VA A &
A~ DTG &, DSG A /. 4 AWK FRH A —i2 5 % 3000 MEFER £ V. X4,
35 AMEAKGILFEM Wormpepl2 +F LM EAREEHL2ERALT
F AR T e dn 15 K X R BE G 8.

4 X A&

Wormpep 128 4% % £ A 12, 17840k, REFHE FAHE K10%) KE X
AR R & TR T EEFT. #F3HEC elegans AEA T 5
A BEHZH13,0004, Ht, Wormpepl2 T#fEit A E L TC elegans £
B 2069 K T90%69 AL B 4.,

IBRARBEOBLA —FREMRLEY, ARBRAALER
R, HF—HEMBAESAFEELERFDES/TG 2 FHA LM B
#20-26NRABAAZN, #HFREF Bl , HIVEGE) XE R
BEXEOBHRALRARE _EK A5 - HABXARBREQRL
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HBA— G R BRME. —FAK 25 EM T FWormpepl 230 3 & A
BHGEARFDS/DCRAFE T HEAB/E. IHENERBT0NMEG R
AAHADICRADSCRAF. FRARREA TRBEZGLFRLARBEH
BAGAL B AL T A —Fr M IR LM R LR g,

stSl, PROSITE Az & A KA RBE & B &P % A X PS001414%
A T # FWormpepl 28 38 B vA 3% 4% % 69 X X R 8% & B8 (Bairoch A. ,
Bucher P., Hofmann K., PROSITE # 3% : R 19975 KA, HEHL.
24:217-221(1997)). R =4 T —# 5Wormpepl2—H#5 /4-5], %K, X7
NF5 A BADIG R4 DSG KA ZPROSITE K A R BLE & B & AL 5,
HX., A FEALXAER —(fMRELE T (F21F8. 3, F21F8.4, A
F21F8.7) B+ HARAT —#HEALABREH MBENRORER. LT
WASEA 5F21F8. 3, F21F8.4 & F21F8. TH 1% 5% [ R M 65 ORF s4% T 48 ]
# K B & (F21F8. 2 AF21F8.6) ¥, &, KA H —FDICESF. £
Wormpepl2Z ¥ F& F 3 4T £ A £ R0 BLASTH % X 74 7 5F K K A C.
elegans A HA (AFHANELFFIDIC RDSCHRAF) PR EHER XL
RBLE G 8.

FABLASTX fESWISS-PROT, GenPep A TREMBL Y 3% -F#—#C. elegans
K387 BRIHT. 2 5 1L ah W R A R B R QB R R 69 R A HE M5
%, TI8HY. 24 A H ik — & 6948 %k H, MmCEASP1, F21F8.3, F2IF8. 4,
AF21F8. 7 M T —# 3k FE A5 5 R 530 % A5 Fl R M AK.

e

APP, ¥’ (presenilins) , & p35, cdkb&yELF, PrA 4%
ZHRAKGEKMK, FEAELEBRHIVE GBRDE T HAKS. B
B, EAMRAGRIFETFHGIOARLRBEaBGAEEL, T
BT —FADF G FoREAMEG M. Bk, RAFHEZHHNHG
AEXARBEOR. EC elegans PiHfTHH4 AR AR FHAMNE A
Fa ke, AWM TRMNOEZEHNEHRARBEGHREL XTAXL
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ABREOBTREOSALE—FHELY, 2HNABEEADTHEREORT
e a AT, HOHEANE—TC elegans (A THEALLEGE
W mBE) GAINRABEMEGRLARBEOE. LECAMEHe R4
R EEE G B (TISHY. 2, RI2HT.2B.Cl1D2.2) #AMEAE L HLHWARE
75 9 ] RopE.

Tl 2: B K B AR AR EMiningk £ FH R HALELEBE
& B

M A ik
EST# 3%, cDNA, AR 5 K5 631 F AU 8 447

A CEASP1, F21F8.3, F21F8. 4, ZF21F8. 7/F 7| st EST3 38 A 47 K
8 B R R SRR AT IR LS B eG R R 4. TBLASTNJA R12H7. 2
BEEITHEEALEABD, AR EOME BEOBEA FEOBERCE
e R RBEEA IR RO R Bk, LEREFEBRAEGDICHAR L4, {2
RPN E L CBIIFHGHAD W MR RALARBEGER., X2 FTC
elegans A HATHRNAA — N L BN EBRXLARBREOBLEFL
HWmieF A —FRE AN ER B —FAELAGE R 4
B 15-4h T LE.

TBLASTNA T18H9. 2i4 473 &, #469C. elegans A3, 5] JUASESTs
EHMEBRBN—FRHE—FRALRLEBREGH (Hu-Asp 1) 4RE5
F) B, iEdw B A 1PTR, A Hu-Aspl#94R 34 5 5) B 3E 47 69 BLASTX 3%
R SWISS-PROT AIA 7| EMALERXAFE L CHRARBEOBGTH
i, 5 HE P R —4T. A, R 4TBLASTNI % LifeSeq, LifeSeqFL,
BT ESTI 4, MO BN — £ 5 4RI 5] BE ) £ 45 CONASL A&
g 55 8 102EST. &I T2 FFESTI S W F 69 3% 4R 36 7 5 BE6 515 5 Rl A
I B AR F I (TIGR) E At A — 458483 5 5] 2 (THC213329) .
KTICRE E M B TR KRR ERL AP FARIEE T A E TR F
7). EETIGRARE A5 B = KAV T E B8 LifeSeq4R L F P BB R L E
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Ah. AHu-AsplfEZooSeq ' #t 47BLASTNIZ & S K ESTH 5| X AEH — I
B PRl —F B RHEESEST (4] 2 Incyte clone 700311523 % IMAGE clone
313341, GenBank A%|% W 10530,).

F 3B 84 4% A Hu—Aspl &9 DNA K %) 3t A7 TBLASTNA4 % LifeSeqFL & 2
GESTH % & B = 8 5 — AR L 69 A £ 5 5] (Hu-Asp2) H A — #44EST
(2696295) kK I.. %L CONAF S 9 BFB T H —FELHDTICEAF LS
—F XA RBEGH (M 1) BERastr LA RE. |

BLASTH kAR fr 5| BEE AR S 45 /-5 £ A T vAidid 4% Ak A Incyte
#LifeSeq, LifeSeqFLA LifeSeq® R BLHEEFIRABHANIZEF LA
k) Tk, HEMEGLFTliB g4 AProSite X Motifs in GCG 9) & 2,
% Pfam 35 K57,

Hu-Aspl#y 4% cDNA K%, &

C. elegans &y 5 B T18H9. 2CE #5 JF 2L 1 i E 4% A T & % Incyte
LifeSeq A LifeSeq—FL #4& &, R 3| —F & FE 4 1863920CEl. 5 3%
F % 6 cDNASL AL T 3X ANAR L A 5 81863920, 35 B Incyte A £44 €
HEERF. A8 % HK18639206) A W E e 8B~ LR 9 R AR
B & B 6y & ML B K R (DTG/DSG) #9 A 4a 5 Kk dp 2 R o %65, Hu-
Aspl % B S 9 K AW T 48 A — Fr A £ 86 & H & 69 cDNA BE 41
(Clonetech) #15° Marathon RACE 4 #ritfr@l 2. —# A5 XKt B
18639204F S+t 693’ —R U FE B ¥ B 5| ¥ 5 £ PCR¥ 4 Marathon ] & cDNA
AN FHFWGS A L3 PtiTaest. 37 6PCRE & i MR A4k
HERIICAE LR T & RBA L IKE1863920 5 7 vk & & 7 # t9 Hu-Asp-1
(SEQ ID No. 1) #5 % #5369 /3.

JUASH0 % 4 4248 AR ILAE Hu-Asp1 69 R 46 69 RAABF 7 (A1, SQID
No. 2). % /%) L3 —Fr45 5 Ak (SEQ ID No. 29 57 3L1-20), —##&H
B, B— R Al R AR BE G B B4 S A (DTG/DSG) 5 F A3 M 84
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BT MR, F—FRF AE AL SR AZ A 8 8 §8 K 4 4 2004 5%
EREBLEHENABRLARBEOBEMRG R D, FAMENE,
%P 08 —F S LCH G AT B G B R £ 413K (SEQ ID No. 27 854,
A469-4R) AR T EOBAERER LY., ZREELCHRLEAHK
EOBLEFRKA.

Hu—Asp269 4 ¥ cDNAs 3%, F&:

iE o LA 1P & 69 ARAE, Caenorhabditis elegans® A2 65 X &
R FE G B 3YE E WormPepl 28 B 40 K JE Bl 32 3% 5 4K T A L ESTH 3% &
BT —#AXEC elegansAHTISHI. 2 2 Mt R BA R LXE
P36 Ay Hu-Aspl. R BLHGHu-Aspléy4RiE 57| B34 ABLASTH % T A &
ARESTHEEFE FHR TAEAEL FATHMRBREB LR S5 Lifeseq FLEK
¥ B ARLAA K45 60%4 F) oMK B A — 2 69 I bk (2696295CE1) . 48]
#9398 & 2t X, & gbl05PubEST, % 7T #E sk B TIGRA £ 3% & K4 it kX A48
2 #9EST S/, CDNASELB:2696295, # %] T—k A A EF 2 cDNAX A ¢ 45
SRAF 24, HIKBIncyte &t TEFF. HokaE—FHRrTEK
451266 /~bp#3 IF 3 18 AR K 45 B — AP 422 BB R B RanseZ —
FrALE T AT, W EER A5 B LR 6 RARBLE G B o) E AL,
A B (DTG/DSG) 89 A48, KA 194N RIABRBA S . MEH £ LifeSeq EST
B I B 0 05 BB A X —Fr BRI HESTs A5, Rk B A% X LK B cDNA
X (4386993), H &I A A G 55 L 269629540 K 655 Kk 5.
50 ME43869933K B Incyte & X4k B A T ¥, A5, 2 54 44386993 & 5t &
26962953 47 W45 5 M1 IE 5 %, 4386993 A SINRA B AL (G mAk
AEENBERBEDT) FRT TR EE. XEHAENEDTACs
WAL, FEATG 8T #iF R AIAE A b % AT, X390 4386993 Jf 3F
A%, b, 2696295 % 43869936 /5 4B F T TA AR T 4,
[ 4386993 5%, 5269629589 I A To A s I s o B 25 3R SP RAA B X L 36
At % 2696295 . Hu-Asp2% A5 7 S\ 69 AT LB —A R B 5
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Marathon %)% cDNABE4# A5 Marathon RACE 4-#ritfrdl 2. —# 4% 5%
F AT F 64 £, 1452696295 % 4386993653 - R X E BB S B3 ML —F 47
T ZPCR ¥ Marathon®] & cDNAG A 9A ¥ T 655 —A X 3| it frdiest. B
K EPCR= s THAI ARSI RTABERNA, 4R M 5 E2696295 %
43869938 - 7\ R e 69 s & 55 5 5 7 £ T —F 7 &89 % A Hu-Asp2 (a)
(SEQ ID No.3) A& Hu—Asp2 (b) (SEQ ID No.5) & /5].

JUASHA X 45 425 T Hu-Asp2(a) (B 2ASEQ ID No. 4) & Hu-Asp-2 (b)
(B3, SEQ ID No.6) 85 BRI RABAFIF. XHANFINEREA —F1Z 5
% Bk (/ESEQ ID No.4%&SEQ ID No. 6 &47%3k1-21), —# e AP &, &Z—
AR HAKARBE OB EALE A (DTG/DSC) # ¥ AN N 64 B A2 2%
#IR., F—FRF A EEAL SR Z A 6 17 s B 4 £Hu-Asp-2 (b) 25
AMRIKREILG B IL m A T %46, Hu-Asp2 ( b) R Hu-Asp—2(a) ¥ 454
H168B NN RILB AL, FAMKAR, BAFINERAH —HAECKS
84 e o B 2 AR 3% (JESEQ ID No. 4 v #93% K 455-477 % 4 SEQ ID No. 6
IR I430-452) K B TR OB E R TRE, S48 AR THu-Asp 1
Sheg e AP ey R A RBVE G B JF AR L.

g 543 R Asp2 cDNAZ L B ZHDNAGS 4F % B, R K Asp2 cDNA&
5 R AF A MY

A,k 30 ¢Hu-Asp264 2 & 3t 46 B & JL B 4% & 24 cDNA L% 7% i, PCR,
BIR P 5 AT L. kB R K cDNASL & 65 X 29 500, 00043 5.6 5%,
M3l 1 4% ) 32PAR T8 S AL - 51 34T ( A Hu-Asp24) &) 347 75 . 45 FEDNA
Bt tiT B4 4, RKADNASAS #ABBRNARRKRAL D
RGATA R, LB EDNAFI 547, AKFTLEARZHE %R
cDNAF- 3] 65 R X F R B F BRI B S+ TARED 35 Asp2 571 65 8 XL 3| B
*T AR F] &5 56 cDNASC & 3L AT PCRY 36 A -4 — #7980 bp#g 4 A /7 5. &
KAsp-2895 s 5 B ARE TREAFT (FALTX).

A EAsp2 B 9 5 & A/ 3| M ———————— Frh A FAsp2 cDNA— 3
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-t R EESTA 7) i@ it 4% I BLASTH % T B & Hu-Asp2%: A 5 51 4k 4 A & VA
AEGenBank EST# 3% & + #4755, 5% g3160898%5 A i 352 bpij A %
B3 2.7 1 88% Bl Btk B K EAsp28 ik R BB FREGR
AR AR T EALARNMERR. AELLAHHADNA, kaHE
129/Sv], L APCR#HATY ¥ (256A483K) , REAKF TR EAsp28I R
) 3] 4 2 B F A SRS A B A b vk b AT . Gl 3t Zoo—1 & Zooddy
37 —#750 bptg BB AR TE St DNAF AT IS A RY
600/Nbp#g AATF %), %54 xt KRG # A T8 PCRF & —FF & EBACK
B, Ak B4 A 4 B Rk L @ I DNA R 5 4 AT HGEE 28R A AT 3
Y Asp2 3 B . % Asp2 3k B 41 5%, F& 69 ShotgunDNA A 7 3 52 & 5 Hu_Asp2 &)
cDNAG 1] B ik 4% R % Asp2 4 %) (SEQ ID No. 7) ATl 2 8538 4 & K cDNAK
7 ATILAR, Z 4R 6 R EAsp269 RIEB A5 (SEQ ID No.8) B AR
BRAEF7] (F4)518/501 8 5 8 5% A R A 96. 4% 49 R Kbk (GOG iz 4E AL
*+3E Fk ).

T4 Hu-Asp23 F R EHAELH
H# ATy ik

Hu-Asp2# ik #4042 58 5T v it 4% A 3k B Clonetech (Palo Alto,
CA) 65 % 421K 48 L2 RNASP & 3k & 3 479 2. 42 FARDPINCY ¥ 89 Incyte st &
2696295/ EcoRI/Not I3 47746, #A 1.8 kb cDNA, JA#] &% 558 42 &
Bl kAT, BEABRRAFRRE—HIGERLRTL < 10°
dpm/pg, f&[a—*P-dATP] (>3000 Ci/mmol, Amersham, Arlington Heights,
IL) ADNA % R B [#5Klenow i B89 A A T LEHET §F, ARFAARAR
NEHRABRLEGSALTRY, RISEL BN S KA RVAsH2 x
10°dpm/ml #5354t fEExpressHyb% ##& (Clonetech, Palo Alto, CA) ¥,
68 CTHAEIAIN, ReBIEFHTF Lirxdfredk. Eda
4L BE A (4# AABioMax XR A% (Kodak, Rochester, NY)) 7%
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425, FFAH-80 °CT st 5.
25 R Foit i

W A4y 2 6ESTs @4k Al L& 7 ki), kB THIE
B Mg & THu-Asp23 F A A 69408 5 B 6913 B RA TR (K5). 3K
FHu-Asp2 A A AR B F L2 &% AP, B ANorthernp At fral 2
Hu-Asp23 k- FoI K DM fefk s, BHATHIRTLEH, 258 — 459
JA R R PolyA” RNAs# B T—EAR I ¥¥ b, Hu-Asp24%F
BEFHE SRR IFHT X —%k 8 T H26962956 K HARTHA S M
W RI,. % 2696295 cDNAIRAT I & —#FFHE F & &R T4 3. 0kb,
4.4 kb %8.0 kb 4¥FFREBF, A VTEHEARFTH.

AWML F AL, Hui-Asp2d X TERBREIEAL FREAFE Y,
ARECHED L5 bR T MR APBLs 4% RAK{2 & & T LA 3| 5T 3
FTHAE, BEARBELE T HOH-Asp2# T O ELE, MALZH KR
FARERTAEIE., —HRRTHEZTHAMEMNGREGHA KX
AR TR, N, KBREE, #EFHE, R, et AKX
R E], ERBRARETARSGHEE.

T 5 EAE I FE T A Hu-Asp—1 & Hu—Asp—2 3 % F 3 /T RNA P 3 4

x+ % AP A K e & AT R KA B E £ 5 £ Hu-Asp 1% Hu—-Asp2 mRNA
BEe . AEBERE 'R (HEK-293) #mfe, FFHM %%k (Cos—7) mfe, T HE R
57 £ (CHO) 4a 6., HELAZWAC, R RAY 278 %806 % IMR-3248 3K A ATCC. BT
CHO%a J 424 72 o ~MEM/10% FCS#F, 38t 3% #1424 4 10% FCS#) DME
J, f£37TCTF, 5%89C0, T AR L4, hdwimpets, (B x 100#&
WRAXKF, 1M Qiagen Oligotex > #9424 RNA X F & W poly A
RNA. k BH—@Me 4 M4 A2 pg poly At RNAMH & T HEHT 248
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(L—mam), adtmFAALBa—FHAKRRLEIRHE, AL
5455 3) 54742 (32P) (3£ B Hu-Aspl X Hu-Asp2#4 %25 - 514541 R4k
HEFFALERERE. B3 EZETXHAKALMBASHES, REK
BT AT R0 4.

Hu-Aspl cDNA3E4F 8 =& —FrAmeg 4 F# (2.6 kbR 3.5 kb) }
EMAAREALEE RN, HHRETZ SN ZLAE
% ACos—7 > HEK 292= HELA> IMR32,

Hu-Asp2 cDNA$E4t5 g An & Rl A& 2« i —FrAam e # x5
(3.0 kb, 4.4 kb, % 8.0 kb), X E A F #4842 & HEK
293>Cos7>IMR32>HELA.

54560 -4 APPYASE AmABAL 32 A T4k 5 i

MAPPY Jm TABRKIA K A AR T —#F L TRAEA L5
T P-o- b B Y — o kB dT R . ABRK ) A E RN L
T B T VAR AT B S, K e (BTA) 3HATRdE. REAPPH AR AIRE AL
B, RELAZmIEERIENZ @0 ZREEREFARK, NAAPPHL
P K3 L B4R LR A B AEIART AR 5], APRMAEIETRET A
APPE T e 34t m b & P AR AT &, RATE RLL I 2] £ APP695H
Kk A B R B IR T R S APRK e At AR, X3k AL AT
BT — AP ie 2 R RAAPRSE NS i L F R P AR A R XY
K, 20,000 pg/ml.

M A7y ik
-

AKPBERS B e %293 (HEK2934m A6) w1 W 3F 3K 7%, #KAKpIRES-EGFP

W A Clontech. 1M B 4&B4 R N (PCR) AT EENERBFEOY
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B Genosys. 4-A A XAPP695#5 Jf #2 (SEQ ID No. 9 [#3# ] & SEQ ID No. 10
[AABDFEABLEXFESR. LAENtlI4: 54 £ % & i psK
(Stratagene) VA /= & —FF i #.APP695.

HEH *

i i3 4% ) Stratagenek E HF R AA & H B XL (K6TON, M671L) 3]
A DAPP695#] &k P £ /& #2pAPP695NL  (SEQ ID No. 11 [## 1A SEQ ID
No.12 [RAB]). A T AAPP69SHICA S FIN—Fr i BB A K. A
65 51 ##276 5 GACTGACCACTCGACCAGGTTC (SEQ ID No.47) # A T4 A
— # 7 4h T 7 3| 4 #2745’ CGAATTAAATTCCAGCACACTGGCTACTTCTTGTTCTGCA
TCTCAAAGAAC(SEQ ID No. 48) A —#FM & 3|# #275 CGAATTAAATTCCAGCA
CACTGGCTA (SEQ ID No. 49) ¥AE-4FAPP695 cDNA#G 3’ A% (SEQ ID No. 15 [#
#1% SEQ ID No.16 [&IEER]D). K FAMmA—FBstX] FR& Bl &
# 5 EpIRES-EGFP &) % & M ds & 69 BstX14 5 2 A0 L B dy. A —#F
Clontech HF Advantage cDNA PCRIAF & ATPCRY ¥, A A4 ey
% BEGRAWALE k. T ANT” PCR, Ar4E B 694541 51 4 64 3K % A )
5] 6 B AR R LR 1/20, PCRY ¥ /™ sl it 4% M QTAquick PCREEALK A
& (Qiagen) k#4744, £33 A RRHHEERATHA, &/ S0 8%6 I
iR P37 &, KRB AQIAquick HALIHILX A & (Qiagen) #4745
1L..

A T W R, —FP 545 65 APP695-Sw cDNA, APP695-Sw cDNA#S 5’ 3% Not
1-Bgl2 i B & 3k A PCR#IAPP695 cDNA#) 3 3% Bgl2-BstX1l K B# AR EA
AENot1 8 BstX14L % 47 FF 69 pIRES-EGFP A #2DNA . 4% JA e 3% DNA 45 43X 57
£ (Boehringer Mannheim) £ £ T £ 465404, REHALIEN—FrLibrary
Efficiency DHSa Competent#s fg, % (GibcoBRL Life Technologies).

1 R 5 276 BRH2T5 B PCRY Tl BB AT HEHEAN. A
QIAprep Spin Miniprep#& 3l & (Qiagen) ZtA47vH U304 da e 4 48 15 i
¥DNAZEAG. BT 3RAF 09 M R4 & % 5 pMG125.3 (APPSW-KK, SEQ ID
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No. 17[# 3] ASEQ ID No. 18 [&AE]).
oW 33 o 4%

A T 3 4 69 HEK293 48 &, £ Dulbecco’ s B #9 Eagle’ s3z 4k (DMEM)
dr 22 348 A 10% 2F 5 o i 3% A £ 80%IC 45 4, 4% A LipofectAmine
(Gibco—BRL) #t /7 3k # 4. JA 3ug#ypMG125. 3 DNA A 9pg#ypcDNA3. 1 DNA
#10x 10° A au i, 3306 = X, @ fE400pg/ml 693K T 213 —4-A G418
giei ik, EdFpRREA P2 =4k, @R EbEs £k,

18 i FACS 5%, [ #5125, 34m e

B —#r 4 A 8 AT IR0 % & A 488 nni K K M EPICS Elite
ESPiAAK 2 i, 103 2 (Coulter, Hialeah, FL) ¥ *f a4t 3t475 47, EGFP
WA T B E —#525 nmeg RKLERBTH 2, 2dQTRD4 A
FEW SR AR ZREERG, KABRERREFT—A465+34 693
KHEEAN, PR EmEEs B E AT (Lo EKEF
EF%EAHGCA8) #¥fE—3F., S —F4RGEIH, GABHMAZR]EE
Fkb E—BHREAH400pg/nl. ZitikE, ML AAY REAHE.
BB HHILRIOIL- PR LR —F245L T t, REE AR
A¥EE (L TAS - BELHTYE) 6L b, RETAE
Hmie i Ak EA KRG ARG ML) . ZRE, LHAL
4 125. 3, CAARAAEGCAI8A400 p g/ml69RE, FARBA o35
Rk, 2323k 4ERE, FHFREILEGFP K AGARE A EATH K.

AB EIA 47 (M EIAR K SELISAS HThA 1-40/42)

i H G480, WEMICEFD LR, AT EIFANAR EIA
F kTN, E—FHRFRAESELISAY, AEAI-40RE1-428 A %
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% B4.4k (mAb) 6E10 (Senetek, St. Louis, MO) RA M E4iLé) S iF
162% %164 (A M LA BBF R AT, Staten Island, NY)#4A7®l-%. 3
FFAROEI04 M4 *T 2L AEhAR Nop R A BMA X 1-16 LR idr., &
A0 Bk 162% 164, 4 50457 ThAPl40& 142, fifm X, —#Nunc
Maxisorp 963L%.J& FAx L& & 100png/5LégmAb 6E10 (5pg/ml), #HFT0.1M
Bk - R AN %, pH 9.6 AE4C T&ZH @I ALA 0.05%
of Tween—20 (DPBST) #5342 650.01M DPBS (& B Pierce, Rockford, II
Modified Dulbecco’ s B8k 345 # 3K (0. 008M AF&44, 0. 002M AE47, 0. 14M
FAL4, 0.01 M 84847, pH 7. 4)) Be&-TA8, Z-T48 A 200l #5 10%49.4£0. 01IM
DPBS ¥ 44 iE % %5 - fn 7% (Sigma) H6004F, vAE L4 L4, kT
G AN EAPL1-403K, & 1-4269 47 45 100ul1 /3L ( Bachem, Torrance, CA) (W
AEDMSO P & 1mg/m1 ¢ 4% &5 & A 3E 3735 #kE) & 100p1/ FLegHE o, Hilde, 3
Fmpp ey Rk, AFREFRTERINRACTIRRS. F=
X, AHEFBUE, MAL00ng/IL6s A W EALE Rt fiF 162 1:4003.% 164
1:50 #8 TDPBST + 0. 5% BSA, f£ % & T35 181654, 26 /E, m100pg/
LR AW EE G - HART R ALY B (Pierce, Rockford, II) (A£DPBST
FAEEL0, 00045), HEERTIRFVIE., S RE—REH100pg/LAFEE
— K= 3 B4t (Sigma Chemicals, St. Louis, MO), 7E50mM&4454%%:/100mM
BB N4 ik (Sigma Chemicals, St. Louis, MO), pH 5.0, 4EAKMim
N, fE—H#piE g ey E A A E4E A Soft max Pro#kfr, M#AREEAL
205%F. PTA 6947 A S Ao kb s dfd — X 084, BOBMAABANAF M A8
A 3 148 ) Soft max Pro#k 4F w47 ot ¥ &K 34T 50 B A pg/ml 3% J A 5k
P&

Zx:

A2 APP695# C R 3% 3 A 5 A 1 R BR 75 5 T VAR K 342 & AL HEK293 4 i
FegABLL AL, EdeBEE A (K1) PTRFEARF. JEAPP695 F 3w
ZH BB A TR AR L3 5 B A A wh R K 69 APP695 F P A 3| 69 AR
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¥, F—BE2BRAFER AR EESTRRLEIE RN G2 842,

HEK293%9 it 55 pMG125. 3% pcDNAS. 184 34534 o7 A A 3537 TG4 184 bt
9 HA0 4m e, B A E R B R EGFPAY F K- & k. i#id A FACS#EAT ¢ ik 4,
B 243 F 4 LRI TR FHMOER AT —FARSHAERE
T893 IR ¥ #9520, 000 pegtAPRk. ERFRAKFH TAPKS 2 ELT
xa29.

#1. HEK293#m e Zit 5 & H A R R H 4545 6 APP S 38 2 S Akt 4708
B G A8 AP 2 R A P9 £, RIEARAFE Rk
it REF 7 £ 69& 5 & a-F3g1E+ SD AP-1A.

APP4E#3 AB1-40 % Bk TSN P—{A
(pg/ml)

pIRES-EGFP# 4k 147+28 1.0

wtAPP695 (142. 3) 194+15 1.3 0. 051

wtAPP695-KK (124.1)  424+34 2.8 3x 10°

APP695-Sw (143.3) 457 + 65 3.1 2 x 107

APP695-SwKK (125.3) 1308+98 8.9 3 x 10

£2.  EFREAKEHTABKMHEK293 MM F 9834 &

BIRFRER RIS 3EFHRERE Abl-40 Ab1-42
(pg/ml) (pg/ml)
243LF 4% 400 1 36+ B 28, 036 1, 439

S 7:fHEK125. 3 406w TAPAK & R SUAK SR H #7 )

ATHBFBHAINAEAEHBEK (Sequitur Ver. D Pat pending
#3002) K 3 F =K AR XALEAK, BISequitur, Inc (Natick, MA)#
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HEHu-Aspl A Hu-Asp2/-7]. -5 45644, S645, S646 & S647#5 R XAKE
R A A Aspl#) B Arde, B9 HS648, S649, S650 A S65165 R LIKE
1R AF S Asp26y B Ax¥e. 5 HS652, S653, S655, & S67447 55 B R AL
RAR#EAEA R AL EG B Arde, $5HS656, S657, 5658, & S6565 R L
IR AAE A 7 —F R XA E G B Arfe,

AT AR SUAKBKRBEATH 8, HEK125. 3mM#3E 5k £ AN A 10% 4
B f ik e YL F 26 HFA (MEM) #63L-FAf50%8 £ K. 2ng/ml
oligofectin G (Sequitur Inc., Natick, MA) 494% & & A& X o 5 MEM P
WA 50 pg/ml. 4, fEOpti-MEM (GIBCO-BRL, GrandIsland, NY)
¥, 100 pMay R AR AR B A A £800 nM. oligofectin GER L
R REBEAEERALIGLHARITRSES, REALZRTHITRT.
23150406, EREAFNEHFEI0EENLSF 10%F 16 o F GMEM T, Zad
kB RENERLE, EXLFRES—ILmA L#2 nl HEH
KA., LG, miafkLEoligofectin Glantisenselk B ARG F A T 3
AT GG, A TAIEAD S RREHE, AHE L RG240 I, 400pl
FAE R AT BMSERILF B L, BRI AFHSHIZFHRA. REH
Ik B34 R G A8 BBk 32 5t B k.

R

3 B Sequitur Inc#J 164K ) &9 R XAKE AR %) 4% 4% 4 3k AHEK125. 3
s A R AT ABRK AL B AZAT A R, R A A A Aspl R Asp2 85 B
SAREAARIR Y TAPAR S L TR, H b4 A 47 8 Asp2 85 BSR4k 49
HEK125. 346 B A £ 5% 6447 5 ZOR. AP (1-40) A AP (1-42) #g A48 ) w5 #2
FAA . FEA3Y, B4 I T vl b kA arfe AR BRI O
AR T 50%0 4 E 64 B AR R AR F A — 0 25 kb7 47ie. AR
8K F P, A7 Aspl g R SARR ARG AN 6534 h T —Fr 34T AB (1-40)
20 32 64 B 52% e P E, R TAP(1-42) AR ey-F3g4eeddphl . xt
TASP2, AR AR 69444t K T 50%e5 47 &, M 3T T Ap (1-40)
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atigéﬁﬂ%i%Z%émﬁﬂUi, B3 T AP (1-42) K22 69T 34 60% 49 4 4] .

£3. AR AKE k4 7 4 HEK125. 340 e o B2 49 ABAK 694 41

b AaL P N B SAREE A Ap (1-40) Ap(1-42)
Aspl-1 S644 62%* 56%*
Aspl-2 S645 41%* 38%*
Asp1-3 S646 52%* 46%*
Aspl-4 S647 6% 25%
Asp2-1 S648 71%% 6 7%
Asp2-2 S649 83%* 76%*
Asp2-3 $650 46%+ 50%*
Asp2-4 S651 4 7% 46%+
Conl-1 $652 13% 18%
Conl-2 $653 35% 30%
Conl-3 $655 9% 18%
Conl—4 S674 29% 18%
Con2-1 S656 12% 18%
Con2-2 S657 16% 19%
Con2-3 S658 8% 35%
Con2—4 S659 3% 18%

TS L FT 3 It e P Hu-Asp2B 4 dh B & 6 IR B

5K REHRRERDEGAPPHINRELERANTK
T T ABARR AL EAE AR, HARAEN-5% A C—3h b B4 S AP LAAPPAE AL E AR
M. X EEE AR B -2 B A Y —5 B E4Ls. APPAEP -
A kB B L B BB Al — A A 1L 45 RES T 2H9AMRE
B 69 APPCA 35 B B, B3 B 4 sbBp by B4 5 L e 5 X KM NLF5
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TAPKRE 1-40& 1-260 RARE M S 2R G, LEVFR L (AAPPTT0
Fl TR V717~ F) 2t T & 65 ABAK#G = 22 8 Fvh, {22 EAPPREE A2
AT HRTE AN Yy - RSB R RER LR S T AP K 1-
L2RABEMGE IS S, JH, BN R EXIRRERET
W — 5 A FHu-Asp2& 3K o 45 My 23 4 6 32 SR G RO T 7= £ 9 AP IR B9 B 4w
A,

T A SR IR T B3 Fr 406 " Hu-Asp2 B -4 sbBE6g M., £
F—FrEBT, AT ERP THE GG Hu-Asp24E X T 85 R AR AL
FPHEK125. 3% 06, ZRAAFL Y T o1 B -4 268 (CTF99) (B 9) W&l Ay
% R EGAPPCE K R ¥, BT R F THu-Asp2 B R R EAFH T B -
S ukBE . AR — BT, £ C 46 & Neuro2A 4 it F Hu-Asp2 &9
YREAERAEE M TCIFY P -5 28I K (B0 HRE., I —%
A —#CaH A A M R EBR IS0 £ L OAPP-KKH %A ) T 46 e b3 Fh 3 o T
AR B A, %Hu-Asp25 4-A % $£ K % KM~ NL &9 APP-Sw-KK 3 4% %
TUAEHEE-FTHREG. HERELETIURG B -2 58 APPY I
#),

B —Fb L BiE 8 T Hu-Asp2 A A T v —4- #5855 A £ Be 5 B HEK293 48
Jo g o LI F &9 E M. Hu-Asp2l — AP APP-KK# 3% 69 3t 35 e 48 K 42
% Tk BHEK293 4 e F &y ST A B 1-40 & A B 1-42 % Bk &5 = 2 A H X
F. AB 1423 R E ARAE ¥ ey 243, AB - 23 KMt —F R
& 5T vLif it Hu-Asp25 APP-VF (SEQ D No. 13 [#3] & SEQ D No. 14 [&,
K& AHFAARWMEEVILIT- FHAPP-VF-KK SEQ D No. 19 [#3F] %
SEQ D No. 20 [RAB]) BB e R4 £ A5, VIIT-FRE ST L& EAPP
vy - kB S e A E T EAD 4242 5B ) T Ae Mg e, LA,
Asp2 AL ER A A T v~ 5eBEFE B 4242 5 2T APP# I 8.

A

3 AR 6E10 & 4G8 ¥ § Senetek (St. Louis, MO). 3 4k 3693 A
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Rockefeller X 5 #jPaul Greengard L¥%%. HAKC8K A E FKEE
B3 E K 9Dennis Selkoe ZHF .

B 4% JA ¢ APPA 22K

T3 B APPH AR LT 31

APP 4 #APP695 (SEQ D No. 9& No. 10)

APP-Sw SAFBEKM~ NLE T 6APP695 (SEQ D No. 11& No. 12),
APP-VF A E TV FEAPP695 (SEQ ID No. 13 ENo. 14)
APP-KK A A CR KK #5APP695 (SEQ D No. 15&No. 16),

APP-Sw—KK oA CA 3 KKIE A 89 APP695-Sw  (SEQ D No. 17& No. 18),
APP-VF—KK A CH 3% KKIE A #5APP695-VF  (SEQ ID No. 194 No. 20).

BT PCRA) A1 635 B4 7 B b & 25 £ Not1 B BstX14%,5 & 465 %
#& KpIRES-EGFP (Clontech, Palo Alto CA) .

FEHEK293 %0 e, HEK125. 349 j8, % Neuro—2A %8 J&, ¥ ¢ B X AR B AR 3R
FLDNAZE Hy 69 55 42

Ak BE A5 B 4w BUHEK293 4 1L & Z Neuro—2atmie 4 A % B Gibco/BRL#)
Lipofectamine Plusii 7 A A A MERFTHE, Ml HAE245L4
BT EZTO-B0RLARGEE. A¥H—FREA4ILA2 ng DNA
(3:1, APP:3t#:iF)st474:3%, 8ul Plusik#l, A 4pliEptiMEMT &
ipofectamine AmA R —F ¥R A1 nl, F3HHILS5EA 200n] #9447,
REBFINH, MOBRFHAMNTEEEGREN G R AR F
g EHDNARI . #3433 4R A FDMEM, 10%FBS, NaPyruvate, B4i4 %
[FAE R F RN, WL EF 4 THATER B7C, 56C0,) 48/ 8,
BEMNRFABSB E-RAHXE T, £-80°CTHA AL il 45 AT
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HHEIASHTAB 1-40 RAP 1-42 9N EH. Jo K364 TAT R ARHE R SAK
B2 4K A e 3F AHEK125. 3 8,.

mipeR B F &, RQRYES X

23t 5 R ADNAR 60 Br Bk mie. Bk, MBS EAN—
P4 L6y 15-nl6g B4XE, 1,500 rpn T & S504h il ik k3z k.
mfie LR FIPBS#b & — K. HATR G A fmfe s i % 4% (10 mM HEPES, pH
7.9, 150 mM NaCl, 10%#3%, 1 mMEGTA, 1 mMEDTA, 0.1 nMALERAAR 1%
NP-40) *f au je it AT . RERK A MG 6 mIeREHAE5000 rpn T &3,
EEBREARBYHAEFLE20CRET. kBB Asp2 R SAKE AR 3 45
HEK125. 348 i 89 F) 2 6942 M, SR 8 5 34k 369 (A 3T 237 5] APP
BCs ) —R B, KRB L FARCEL0—R AT £ I R F 4R # CTFI9.
12 FIC8 ( F AT AR RIAPPEIC R 35 69 5 — iU dudk) AT E R 8, =t
F M Hu-Asp2 %&APP-KK, APP-Sw—KK, APP-VF-KK 3 % APP-VFit 4734k %
#) A ENeuro—2a MR Y R QRIPELE, RFH@RBRHE
iF4-10%3,10-20% Tricinet B &K (NOVEX, San Diego, CA) TF#E47d %,
4K APPACTFI9 B5 3585 /* suik F FLARGEL0 T A4 R 21,

5 R BAH R G FT (Asp2- 1R & K Asp2-2 R &) 63t B E B K £
A mictnt, M Asp2-133# Asp2-2 R AR R AR 3 4« HEK125. 34m e, ¥
B CTPpS LBy F ity =, AL E£8 T, Hu-Asp25 APP-KK#
4k 3 #E F 3F N R Neuro—2a %8 i 3% T CTFO9 8 % s . Jw R Hu-Asp2 b5
APP-S w—KK ( & T A$E & B4 sk By 4L 32 &5 %5 31 K L KM~ NL & APP &y — #F
FRR) AT AR, CTF998 T & 7T vh itk — 3 3 Jm,
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Hu-Asp2%5 APP#) 3k 3 3 2 T AB40 = & & A F o2 e L& oAk T 3%
AT ABA2 7 F (k4). FEAPPHICK %3 hm i A8 BB I AP AR 6 2L i
RIEH T 245, LEABAORABA2H = 2RI ARAK KT (5-5) 4 352 pg/ml
% 21pg/ml,). Asp2X5 APP-KK&§ 4% 5t — 4 32 & T ABAORKAPA2#) 2.
Hu-Asp2%| BLABAOE L B G T £V 345, mEFAPRELTERHT
F 71045, XA, Hu-Asp25 APP-KKHj 4k 8 AR & T Ap424Y
FZ.

APPHIVIIT > FRECH B TEMT v -4 B AR R 4L S0y 2L 2
42, Hu-Asp2X5 APP-VF 3 APP-VF-KK4: 4 #4 JL 55 3 3% hn 7 AB42#5 7 & ()
APP-VFHZ & T 245, M APP-VF-KK#E& T 445, £ 4,122 % TAB40# * =
A BA R (B A APP-VFA B2 69, L AAPP-VF-KKF E 2R & T 2
1%, A pcDNAL#EFxt BBAH) . XA, Asp2xf TAP42/” ZHIROCR b
B3 hn 2k 3 & HAPA2/ KA APRY LBl 03 A, F b, AB42/ X HGAPHIIL
5] £ HEK293 4m #6, (3% 28 J6 JA Hu-Asp2 B APP-VF-KK# A7 3t 4 ) FX 3| 7
—#IEF B (42%) .

B G R ep iE B <HEK125. 34w e (A ¥e5€ Hu-Asp2 mRNA &) B SUAK IR AR
BATH G @) | FTEAWCIFII = B6m Y. (F)RaRFERTH
A Neuro—2a%m i, ( 35 Hu-Asp2 R APP-KK#t 473k 354 ) BT = 4 #5CTF99 /*
T WA, CTF99= & 6yt —F 32 & JEHu-Asp2 5 APP-Sw—KK k#4369 tm e,
I VAEI) .

% -4. Hu-Asp23% #pcDNARBEDNAL B A VLT FRE (KB4 T v 45
Breg i A2 ) AR APPE MW L4 R, SAsp2ty ki1
¥ A T AB42/ & 69 APEY LA, K F|{E A APAKpg/ml.

pcDNA Asp2
£33 F4 S 23
AB40  Ap42  Ap42/EE  AB40 Ap42 Ap42/¥E
App 192+18 <4 <2% 188+40  8+10  3.9%

APP-VF 118+15 156+19 11. 5% 8o+7 24+12  22A%

53



200310119665. 6 o P FEs1/120M

APP-KK 362+24 2146 0. 5% 1062+101 226+49 17. 5%
APP-VF-KK 230+31 88+24 27. 7% 491435  355+36 42%

EHB 9 AKAsp2Lég i &k
& AHu Asp2LE KA F 69 &3k

MANK 3 53 6 Hu-Asp2L 7T A JE K AT A F 3 AT KK, Hlde oA —
#T74%3% (SEQ ID No. 21%&No. 22) X % J& & —aspase 8% 4% (SEQ ID
No. 23%No. 24) 84 TT473%. Ak, @32 EFEHEME5 #5764
S5,V T VA B T3 mHu-Asp2 (SEQ ID No.25 % No. 26) & =%. it
S8, TVA A —% & By K AL B M Asp2 (SEQ ID No.27 & No.28). A
TEARBEHEREFA—THEREY, BRERASMCHTEG KL,
KA BRI, BB REIRA 0T A6y K ARG,

ViR

1% A A AEEEF P 5 B ATPCR, W Asp2%4 B 51 5 @ETTAT
3% (SEQ ID Nos. 21 & 22) H# —#FT7-caspase 87 /4% (SEQ ID Nos.
23 % 24) INE 516 Ah R mk A, X b B AR R — A R X B AR
pet23a(+) [Novagen] ¥ R+ —#T7RFHFMF—Frl—F 543 0 FALE
Z AT Rk, 4 T fEpet23a+t TTH F 45| Z )5 & Fe—#rHu-Asp2
B3, T#ERHEFBRAON T80 Hu-Asp2 /4 5| AT 3%
#553=GTGGATCCACCCAGCACGGCATCCGGCTG (SEQ ID No. 35),
#554=GAAAGCTTTCATGACTCATCTGTCTGTG (3AATGTTG (SEQ ID No. 36),
ix 3| 1 4 %) HBanHI A Hind I 42 % & THA R B85 &3 %, Asp2/773)
MA¥5Asp2 (b) cDNA ( H42M ) RITAEMF £ AE68°CTE KA
1% & 75 ¥ PCRAE 3R L 47 254 # 3R #9 Advantage-GC cDNA PCR [Clontech]#
FBHEADCDNAS. 1) F AT 3. AT A HAHR A BanHL & Hind T # 47
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WE, A FEBERKERETLHEN, REAREGDNAEERXNEHT
3% 4 [Boerhinger Mannheim]. # R B4 A T340 X A 8 8 £ IML09
(Promega), Htit® % M T R 424646 (Qiagen, Qiaprep minispin) Z DNAS
F)5Hr. TR FRA-PD-ARHFABEE (OPTC) HATHFH T
FHFHR R, KRB AR AN KA 8 B AkBL21 (Statagene) . 4@
RIFHAERL00 pg/mlBFHFHFEEHALAGEHTALBA S /7325,
KRG AT H A KRIEATH 5, F4EA0D600A 0. 6-1. 045 1mM#% IPTG £ 37°C
FiEFaN D, Ml ET F e ST IR,

H T ZETTH7r98 & caspased] 5 A 5 (SEQ ID Nos. 23 %24) & % BHu-
Asp2/7 3], # L@ Prik A&/ T7-Hu-Asp2 /%] (SEQ ID Nos. 21% 22) )
FEBamHIfL & 37 . R E K BB AL )G ¢ caspase 8 WS EBHH R,
#559=GATCGATGACTATCTCTGACTCTCCGCGTGAACAGGACG (SEQ ID No. 37) ,
#560=GATCCGTCCTGTTCACGCGGAGAGTCAGAGATAGTCATC (SEQ ID No. 38) iE
ik ZHAKDNA, BHE—IERHEFBENS me T hS R L AKS
HE N BanHI4z & 424 75 BanHT R AEF- 2 L #AT AL, o ESMEBER R
HAHANKXMA A AR EZBL2IUE N EOR AR, HER BTN
JM109% e,

A TR Y Asp2 5 5469604 %, &3t T — xR FATRERAK TEA
% T e, fEMRG/CEA/T (SEQ ID Nos. 25 & 26). 9 K& 154K %L
BROGILE . FEAsp2 5 Kim 669 BT 5 It R E AT % A0 RIL &,
b AR R ARACA KIGAT R 69 k. A SLEETA9145 CGGCATCCGGCTGCC
CCTGCGTAGCGGTCTGGGTGGTGCTCCACTGGGTCTGCG TCTGCCCCGGGAGACCGACGAA G
3" (SEQ ID No.39). R X% 4T i3] 45 CTTCGTCGGTCTCCCGGGGCAGACGC
AGACCCAGTGGAGCACCACCCAGACCGCTACGCAGGGGCAGCCGGATGCCG 3’ (SEQ ID
No.40). f£0.1 M NaCl-10 mM Tris, pH7.4TF £t K b6y 8F
A E BN —#4E T A KPTAC L #9Hu-Asp284°E —#5Cla 1% Sma 1
fr. T4 A SR A B -D-FAR b b SLAE I (IPTG) # AT F 60 T &
R, mERFHEAIOLg MIBFEFFEETALEGLHTAELBAR
PRATIES. REAESHEAERRBRETES, AL A0OD600A 0. 6-1. 045 ImM
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8 IPTGAEST CT #F 4B, B & Sk M e 50T

AT A —#EAK, EPa3/55 ThBE 4 A caspase 8 FHATHR
H R G KBS L, XA E R AN F 7] GSFV (SEQ ID Nos. 27 &
28) Fr¥:Hu-Asp2 % Bk XL B, MEHIT T @A, A4 H caspase 897
) {5 5 IETG ¢ 5% B 1L % B # 3F, #571=5" GATCGATGACTATCTCTGACTCTC
CGCTGGACTCTGGTATCGAAACCGACG (SEQ ID No. 41) #= #572=GATCCGTCGGT
TTCGATACCAGAGTCCAGCGGAGAGTCAGAGATAGTCATC (SEQ ID No. 42) #% & X B.
H S ApET23a+ ( £ &2 #BanHIn 1) . 23d #4638k A M109, 2h4b 2,
ADNAB M B, WBIDNAGBI S MELHWAFHFT @, +, TEHEREY
AT ¥ ¥ At B 69 Hu-Asp2 571
#573=5" AAGGATCCTI ~ GTGGAGATGGTGGACAACCTG ,  (SEQ 1ID No. 43)
#554=GAAAGCTTT’ CATGACTCATCTGTCTGTGGAATGTTG (SEQ ID No.44), X%~
) ¥ BamHI Z Hind 1 4% & 40 dy A FEN-F 895 & 3 3%. Asp2/-3| &K
Asp2cDNA ( L3 BB ARt e 5 £48 A 68T TR KR Y 6 &4 PCRIA
IR 3 4T 25 A 4% 3K 69 Advantage—GC cDNA PCR [Clontech] #& & B 3t A
pcDNA3. 1) w#t4TH 3. A F AR HKAREE A BanH I A Hind T 8t 4740 %], i@
WA R L AS AT, RE AR GDNAEEXNEHTER
[Boerhinger Mannheim]. %4 B B # A T #4 X %47 & & 4 IM109
(Promega), #5i%# % v 464t i % (Qiagen, Qiaprep minispin) A #4TDNA
B3l ar. 3t T4 8 5@ ik- B -D-sAnbwh 3 5Lk (IPTG) #4759
TGPk F K BARKEAELIE N K AT B #kBL21 (Statagene) F.
MPFERWAERL0 pg/nlATHEFEHELEGFATELBR G ¥ AT
Fo. KRB A HcA KMBATES, HAEA0D6004 0. 6-1. 045 1InM& IPTG A&
37C FiFSAA D, @ieiiddidd & s Tkok.

& T A% gh 4idt, —Fr6-HisHR T8 i3 4 BamH 4% & 5T @K 34740 )
I AE— LR MBERGETIN S FIZE0ILE, REAERK, &
;A 75 A4 R B 5 #565=GATCGCATCATCACCATCACCATG (SEQ ID No. 45),
#566=CATCCATGGTGATGGTGATGATGC (SEQ ID No.46) & FE 3 m it 1755
BRALF ST ATR 4. RS ERBFRGE m Kt it
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Ak B BanH 145 542 45 R JF R 4% #F BamHI 33 R #4774 4L.
- F RN E

10. 8L#4 36. 34g 48 1 ) Hodk 3 3 A — b B AKAR 2 200m1, 45 A —
20mm#H 2% 3y 46 B35 F 43000 £5000 rpm FA2M KC1, 0.1M Tris, 0.05M
EDTA, 1mM DTT#EA7354C. JA KA ¥ 3 & 5% % 193mMhos.

MR DY BE, AN HKCLE R, A EARFRE A500 nl.
EIFR AR B AELS000 rpm T 42 AR 69484 —F 39308, BRARRE
i3 —F4£10, 000psi T #9Rannied BR#HLE.

EHAELT, DERMAHME, REMORBRESF. 2105
BAE—FFGSAS A T ££12,500 rpm FHEATH S 10K, DHRERFGER
ok AR ) 6 3 AL BIE T 422000 rpm FHATEEF (EADIT). RE
A£3000 rpm T 344b50-40 6, EARF 695 R LM T AR A40R % £ 500n].
RIGA12,500 rpm F B VB, 4od] — A& &30 3K, 12X HHE R 44K
PHAEEL 5L, REHMSL4. BIAMFGEET 30545,
FRGRF., PRARBAKRAIIGAKRFEEE, EFTRAAABS
KE (A AGCSASESH) o3k, KJE 43,000 rpm T 394504, MAK
BERLEARA 25001 , KRG & S3004, XM DEREZHIT. 75g.

Bk @R REKCLER T RATER, Al —FPGSASE4h it
THSAFHBFEIR, REERAMRAGERIAHTERR/HL. %
Ja K26/ 3 A & % 4 #9KC1 A EDTA.

rHuAsp2L#9 ] & ffbE -

— AR A 9- 10ml/ o e sk Ak A TIE Mk B L wT ATk 3k 8y
rfluAsp2L. ##%17. Tog 3k, KJEMmA150ml 8M K HC1, 5mM BME, 0. 1%
DEA. 3M Tris# F] T EpH£8. 6. 4% /] —20mm 5 28 2% 3514 B3 F /£ 1000rpm
T EEFHRAMBE R T, BREOEBRARBEAEACTHS I, £12, 500 rpm
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T AGSA% T & S 1B, 53|65 L& R B 4£40,000 x gk —#SS-343F
#3044, BT 50mlst, mA&H EEREST-20°CF.

i B89 rHuAsp2Leg B AL £ A& 38 -

1 1T 5 ik

A) 6M A& HCI, 0. IM NaP, pH 8.0, 0.0IM Tris, 5mM BME, 0. SmM=krd

A’) 6M &, 20mM NaP, pH 6.80, 50mM NaCl

B’) 6M &%, 20mM NaP, pH 6.20, 50m M NaCl, 12mM=k=&

C) ©6M s#%, 20mM NaP, pH 6.80, 50m M NaCl, 300mMe=k=&

AT G RN AR C AE LGRS I — ok g R R E.
50m1 69 75 B A FH 5 50m1 89 4 AP R AR AT R, R 6 A —#F100-125m]

% Qiagen Ni-NTA Superflow (A& & &RAZHATR-F#7) £2—#5 x 10cn

#7 Bio—Rad #Jeconot. KRG HEACHAE PR -FMHIE.

&% B

1) HeXARGGRER,

2)  A50ml% A RAFAT A K EF R BRLELST)
3)  A250ml4& Ak AEAT R (BRik1)

4)  J1250m1% # & AHEAT 2R % (B%2)

5) M 250ml% & A AT %K

6) A250ml% 7 &B #HAT RS

7)  250ml%E A& A BATIR %

8)  F250ml 75mM =k AT IEAL

9)  250ml 150mM =kt 4T 2R (150-1)
10) /A250ml 150mM K= AT2E0 (150-2)
11) F1250ml 300mM =kt F72EBL (300-1)
12) A250ml 300mM =kt 47 20 BL (300-2)

58
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13) F250m1 300mM =k=:#A7#6BL (300-3)

EELER:

VA 75mM £ 300mMek & % 47 26 B rHuAsp, 75mMZR % vd & % — P 150mM=k
" (150-) Ao AR TR EOE LR ERK LTEFHAM. B
B, &4 150-2&300-1%# A THAEWNE LR, BALLARKEY
0 GRE LI EFERKR).

rHuAsp2L&g 7 & £ 5.

Pt

40m1#5150-2 FA 1M DTT, 3M Tris, pH 7.4 RDEAERAA S E—K
KK LA E R A6nM, 50mM, &O. 1% E—@ds)— @ M 200 mlég (4°0)
A6720mM NaP, pH 6.8, 150mM NaCl#t TR R #fE. UHBFRFAENK
AREA M. HERFHRE, FRERTRACTH2TEA.

Zi¥ FACT o T2 24-508, KEM20mM NaP, pH 7.4, 150mM
NaCl, 20%HhEM AR —R. ZF ARG T ER o kE ™I
N & =R A

o

— 36 150-2 26 W i& £ — #F Amicon Centriprep 10,000 MWCO, ¥ 3 % 2
fr, REVLEBIARFHITRE, ZEBHHHEARE R, BAXW BRI
%

N
53
@
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89m1#5150-27 3 & A IM DTT, 3M Tris, pH 7.4&DEAEEfAA & E
— R YR E R A6, 50mM, 0. 1%. FE— @3 — & A 445ml &5 (4°C) A |
#520mM NaP, pH 6.8, 150mM NaClit 7 R AHH. ZERKREFAR HL
B RIRIE. AR ERTASIEI004, REMAMEAME LR REREE
#0. InM. ERTF & HH— i, A BE & CuSO, 48 & £ B 4 %) 4 1mM
A 10pM. ZBERARTTERBHF1054. RE#HHB ELCHEEFERE
Bk B TEA.

ok, mk (RAFHR, ALPRRIE) £100,000 x g THS1
EF, KESAFE S EFR, MA20mMNaP, pH7.4, 150mMNaCl, 20% H
xtAE e R G ATEN. MG, HPRBRAELE-20CT.

BA—E (K 10m]) B EGER RREIMMGRZET) AR TALS
¥, FE-20°CT A4k A

SHA 100 Hu-Asp2f9 kAR AR ke FeyfT £ me

R A 7 B e K ik —— Hu-Asp289 % A /7 5 B JUA ST A it £
s mpe P APCRILAA, s TAKAFF], 54hEFR 4L 52 4 Kozak
EAFINGE - L ERBHF W5 AR EHu-Asp2 A7) &5 B REFL
i FREFHI-RAXEFEEHF A AITERNS. PRI ¥
pcDNA3. 1 (hygro) /Hu-Asp2#itg (AW £3E4)12) . MK T Coin % R K 3%
(SEQ D No.29 ZNo.30) & EM & 7THBERKMACH (SEQ D No. 31&
No. 32) 3] A T — #p AN 2HLRBR 69 47 12 69 Hu—Asp2 69 ¥ A7 2L W B A T A4
APCRHAT LA, HEEMANY -AXFEHFHE T I4E—it4T
Bax: R F - AL HHE (1) £%EAT453 (SEQ ID No. 3) Z &7l
AT —#HBEFELALEDLTRE-FI-EL5HKEQ EEA
pcDNA3. 1 (hygro) /Hu-Asp—2L4F 4 s st /TPCR P #F L E R T2 B A
—FAANARBROIRIE. EANEALT, BB AHF, £APwol DNA
% 485 (Boehringer-Mannheim) ¥ 4TPCRR_F. ¥ ¥ 154 K. B K F 4
BamHI ZNotl #47h4, K6 #HH £BamHI A NotTHALH KRR FHB
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#FAKpVL1393 (Invitrogen). i /* ) —3R 4 HUHANSEME coli
DH5a%m e, R/ AELB-Amp L4 Adn 4 £ 3b47i24, HAEDNAAS4E Atr A
AL ERATEBARAECCI TEEA T AHF KRB ERS KK
pVL1393/Asp2ATMA pVL I 393/ASp2ATM (His) .. ELH K% H 6 & 4 & sf9
5 3k e 6 B AR R AR O iR AT AR

Be g kiR ——fEHigh 5% ke F 4 A & & £ X RAKpIZ/Vo-Hisikt
1THu-Asp2ATMA Hu-Asp2ATM(His), #BeRf RAGE KX, kB8 TAZX Ak
3 /kpVL1393TAsp2, pVL1393/Asp2AATM A& pVL1393/ASp2ATM(His) , #3DNA
IENF F) B4 ABanHI &Notl #ATHLWE, REERGEAFT ERFALE
%, B 3t A BamHI & NotI 5 4L 89 plZ/Vo-His. &R M AR RE, ML
plZ/Hu-Asp2ATM % plZ/Hu-Asp2ATM (His) ¢, Fvh B 5 kb /74 &

sF T 453, High 5% kAl 27 °CF A& —#r 3 B 645 F 433 2 £ A 10
ng/ml RXEEAAGGELFEFRIF, A G EMBIHITHE,
1 RAR T RS AL FIEHRIAFALL0 pg/nl KK F % & Insectin
Plus J8A#& (Invitrogen, Carlsbad, CA).

T RAEBER L, 1.2 x 10 SEL@EEAE T 150 oo
MR ATAAFETRTERAE15-3004. £BEHA, DNA/JK A&
oW T VAT IRA6 ml A fe ) Pﬁ%6mmMﬂMszﬁ/meM
%120 pl insectin Plus #ATH&, HEZRTEF 1594, THhE
AR Mg LA L, BHE5DNA/BBRAKRRESWETRT A2 rpn¥ 4
RGRAAIE., FImA6 n3EH A Emest, REHE2T CTA—H
BEIWI B TIRAWR, BEEIFRBIKEHRA, £500 x g T &b,
&G Fep ik ok L K Asp20y KA, TR ZH X, @MEMA50 pg/ml
Zeocindt /T4 2, M MRHBREHLE, FHlR#EA THELEER, R
o LM E R AR,

Hu-Asp2ATM % Hu-Asp2ATM(His), # 464t ———- M HrAsp2 ¥ & X %
R BEEREAF SRy BN T, BEBAIFRBFREREE
A FEG, KFELERE, @B Eodb s, wATris-HC1 (pH 8.0)
#ATEN. ZHRREELE T K (Tris-HC1, pH 8.0) # & & &3 4T
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4%ift, KRB ANaClH AT S T X &% (pH 4. 5T HIBERE &) .
PRl & T L T A SATAH: (1) BARPIER (2) 4 A= L6412
Bk 6 % BkHE R ik AT 547, AF T Hu-Asp2ATM(His) g, Fff3irik
ATrisE R TH4T3E4 0l 8.0) , REBATLEIMCHE TES & &3
T, REHITHE TR EE,

-5 - #7 446 6 Hu-Asp2ATM (His) , O BT TR L EH Ik,
[TQHGIRLPLR].

LA 11:  FECHOZmAE F Hu—Asp2#) £ i&

Hu-Asp—2L#& CHO-K1 48 f&. o 84 7+ B & 38 ———— Hu—Asp2 5 4-3F % 7 -
7\ 4k %, D\ vl L3 4 48 A8 & 3K 3K AKPcDNAS. 1 (1) Hygro (Invitrogen,
Carlsbad, CA) ( EA4F —#r % AR & X 68 3T & bGH % M B 4L
5 @meCMY) . kX F#, pcDNA3. 1(+)Hygro/Hu-Asp2, i#id 4
WEMAFECSCL T HAITHEBEAHE, BFEHGTLEFIIELT HAF
3] 6 TR,

AR &b A4 R L4 (CHO-K1) “TAMATCCIRAF. 4mfas& 4% 7
A a-MEM ( 4 A37°CF, 5% C0,6510% FCS) # Etmpasssism L. HmA
100mm#9 CHO-K1 48 e, -F 32 (60% #&k45~) 4L pcDNA3. 1(+) /Hygro (454 &)
. pcDNA3. 1 (+)Hygro/Hu-Asp24% J [ & L84 I A ARDOTAPH: B T~ B P df
FARMEBEATEE R, A R EDNA/BR R R RS 158, RERHF
A BAA A0 /mBEEBHMAKRERASITR . £
pcDNAS. 1 (+) Hygro/Hu-Asp24% £ CHO-K1 afetg L F, HAME EBil
el R ARSI L, MEEABIEY LHEERZE, Hu-Asp2%k
G ELBIEN—F S AR LAARERSGTHAGERMAR FHRTE
K Hu-Asp28 B G R P ENSMRIF. B FEE R BLBZSHmATE
PRS2 Bk B mEFER., MBERIEREAGEAEORBINRFGE
st ik (25 oM Tris-HC1(8.0)/5 mM EDTA) £ &%, Mie@dR & %
AT, ARG RS ETE S (105000 x g, 60 54F) #ATHE.
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kBH—HRHS— X EHEGRBTSDS-PACERFTHB. MEFHSE %K
w4645 EPVDFIE L, Hu-Asp—2L% & 1% A % 3iHu-Asp2.f2 3% (1/10004 %)
HATER], T RIAR T AR Bt BB B R A ik (1/2500) 2
R, —FBEAEATEHLSTFEH65 kDa #9451 % 9% KK B & £ pcDNAS.
1 (+)Hygro/Hu-Asp24£ % fmfie, - AT4 3 ( A5l 4008 ) . B4, Hu-Asp2
FRAERTETHEMNE, AE5EEMNFFFETRAESZBERY
HAZ—8W, RTERSH, #HH5EBALAH-Asp2BE @RS AKK
T EHFEG @I R 2R KRB AR B S R

& B CHO-K1/Hu-Asp2 #5J% % #) & 4AHu—Asp—2L & shfb—————- B —
A A &G LhAL LB d, Rk B 204150 mm kA Zm e B S 6 45 %, - e L IR i
W, MAEREY. WA LR LS nl AQEALE A+
BT EEF. MIeEEME Apolytrong % (2 x 20 sec) HFFHEH, &
J& 7= 41 P 42338, 000 x g T & 52004, MRS K G £20nl #4450 oM
B-FARBE AN EME TR TEEY. REAILCTHRSLIH. £i5
FFEHC K5 it ££338,000 x g T & 2004 B iE, B EFrpat—
LA

B-FAF BN R D# F A —FMono QM & F XL LT E A5
mM Tris-HC1 (pH 8.0)/50 mM B-FAH BH AT T4, L5, BFA
—Fbif 3 WINaCLA E (3094 M 0-1.0 M) &M BTt HEG R
PP E BB WPy b ER., (RILTX). 4H Hu Asp-2L %
B EV B Py sk By A R HOK R B AE25 mM NaOAc (pH 4.5)/50 mM &
p-FARBEF THATEN., ENE, RERPAITEShRE, TEDE—
AP ESIA & T A LR AT EE LA, TN 25 nM NaOAc (pH 4. 5) /50
mMB—F JA A 5 AT T4, AT R — %3 69 NaCl A (3054 R 0-1. O M)
0y LR R AT B W R G R S AT R RS AR5 6 B2 e B B,
A A Hu-Asp—2 %% W& Po sbBs & M6 B 44 4 5F B4 A SDS-PAGE/ %
7 3 & AT A K T 90%49 46 .

LA 12: R SRR R M Hu-Asp2 o sbBEEHE
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P2 B 5T ———B4 B E T AR A HAPPR B E T (4
ARP-HPLCAUVA R ) & Ak K kA F., HF—FREAA50 oM
Na-MES (pH 5.5), 1%p-FAR#EH, SMAIEA K (SEVNLDAEFR, 70 puM)
BB (1-5pg & E). REL3T CTRFILK, BB =HiEidRP-HPLCHE
—Fp LA A 0-70 B£it 30454 (A=0. 1% TFAZEAK P, B=0. 1 %TFA/10%
7K /90%ACCN) AT . Zehlwh &l 2214 nm g BRR M2, ERE
FE P, A AL S RAER R AR R AT H#EAT 266, F) M4 M Edman
R ;> ZMADLI-TOF it # 2~ #7 3% 4E 52 - B 4 /- 5| DAEFRA SEVNL. % Ak 4k /A
B KR 50T A AR A - &K TS m A A 214 nnkt
RETBRFHRE D FpETROT LRk, TOBLMESGEFH
TR K B A RS (SuM dpRkE A, 10uMFEAKE, 10uM E64,
A5 mM EDTA) 695 1 T 347 po sb Bk 3ot ) 2.

— R TR B R B A AR FE KRR E—F—H R X
% 3L X TR R K &% kAR B 6§ B, 5 — K B4 50 oM Na—MES (pH
5.5), % BRAE A J % MCA-EVKMDAEF [K-DNP] (BioSource International)
(50 pM) A 264 69Hu-Asp-2 B, ZAB 4 -FHE37 °CILA, R Eidit i
AR RY mE, £330 g E, R FiETA S 4390 nm&
M RABA T H. A TRDA Y Hu-Asp2E R AEY, &AL
BERFEEGRIZEFG BN, RESHFie LT, AR EER
AL SIS R B S E R O g R R VR RN URV R R SRS Ak S
69 e kit 5.

CEFEFHAREALX il @I PR ERG TEZL LA LAY,
AZPRHREGE A TR TRAEARL VTN EALBRRF
8, Bit, FERXLPHRPEEA.

KILAT 3] &G 23R 6 8 it 69 & UHRAE 9 5% K dm A K398
F.
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<110> Gurney, Mark E.
Bienkowski, Michael J.

Heinrikson, Robert L.

Parodi, Luis A

Yan,

Riqiang

BRIk

Pharmacia & Upjohn Company

<120>

<130>

<140>
141>

<150>
<151>

<160> 49

<170>

<210> 1
<211> 1804
<212> DNA
213> A%

<400> 1

atgggecgcac
gceceeggage
cgegtagttg
gcgetegecee
gtagacaacc
cceecgeaga
accccgecact
aagggctttg
gacctcgtca
tttgaatcag
tatgccacac
caagcaaaca
ggatctggga
ggagacatct
ttggaaattg

6177.

PatentIn Ver

P CP

60/101, 594
1998~

09-24

2.

WA R R R P 2l

0

(Homo sapiens)

tggeeeggge
tggeecececege
cgeccaccece
tggagcctge
tgcaggggga
agctacagat
cctacataga
acgtcacagt
ccatccccaa
agaatttctt
ttgccaagcee
tccecaacgt
ccaacggagg
ggtatacccc
gaggccaaag

getgetgetg
gcectteacg
gggacceggg
cctggegtece
ctctggecege
tctegttgac
cacgtacttt
gaagtacaca
aggcttcaat
tttgeetggg
atcaagttct
tttctccatg
tagtcttgtc
tattaaggaa
ccttaatetg

cctetgetgg
ctgeccectec
acccetgeceg
CCCgCELECE
ggctactacce
actggaagca
gacacagaga
caaggaagct
acttctttte
attaaatgga
ctggagacct
cagatgtgtg
ttgggtggaa
gagtggtact
gactgcagag

65

cccagtgget
gggtggcege
agcgccacge
ccgeccaactt
tggagatgct
gtaactttgc
ggtctagceac
ggacgggctt
ttgtcaacat
atggaatact
tcttcgactce
gagccggett
ttgaaccaag
accagataga
agtataacgce

cctgegegee
ggccacgaac
cgacggcttg
cttggecatg
gatcgggacc
cgtggcagga
ataccgctcece
cgttggggaa
tgccactatt
tggectaget
cctggtgaca
geceegttget
tttgtataaa
aattctgaaa
agacaaggcc

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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atcgtggaca
gaagectgtgg
cagctggegt
tacctgagag
attcagccca
tccacaaatg
agagcccaga
gtgtctgaaa
cagtctttga
gccatcectec
cgtgaccctg
gccaggecetg
agcagccggg
gcteccagat
ctcectactt
aaaa

<210> 2

<211> 518
<212> PRT
213> A%

<400> 2
Met Gly Ala
1

Leu Leu Arg

Val
35

Leu Arg

Pro Gly
50

Thr

Glu Pro Ala

65

Val Asp Asn

Leu Ile Gly

gtggcaccac
ccegegeatce
gctggacgaa
atgagaactc
tgatggggsce
cgctggtgat
agaggetges
tttcegggcee
gcgagceccat
ttgtcttaat
aggtcgtcaa
acctcaagca
atcgatggtg
gceettctaga
ccaagaaaaa

Leu Ala

Ala
20

Ala

Ala Ala A

Pro Ala G

Leu Ala S

Gln G
85

Leu

Thr Pro P

100

Arg

Pro

getgetgege
tctgatteca
ttcggaaaca
cagcaggtca
cggcctgaat
cggtgecacg
cttegeageg
tttctcaaca
tttgtggatt
cgtcetgetg
tgatgagtce
accatgaact
gegetttete
ttcactgtct
taattaaaaa

Ala Leu

Glu Leu

la Thr Asn

40
Arg His
55

lu

er Pro Ala

70

ly Asp Ser

ro GIn Lys

ctgcceccaga
gaattctectg
ccttggtett
ttcegtatcea
tatgaatgtt
gtgatggagg
agcceetgtg
gaggatgtag
gtgtcctatg
ctgetgeegt
tctetggtcea
cagctattaa
ctgtgececac
tttgattctt
aaaaacttca

Leu Pro
10

Leu

Ala
25

Pro Ala

Arg Val Val

Ala Asp Gly

Ala Ala
75

Gly

Gly Arg Gly

90

Leu Gln Ile

105

66

aggtgtttiga
atggtttetg
acttccctaa
caatcctgece
accgattcgg
gcttctacgt
cagaaattgc
ccagcaactg
cgctcatgag
tccggtgtcea
gacatcgetg
gaaaatcaca
ccgtcttecaa
gattttcaag
ttctaaacca

Leu Leu Ala

Pro Phe Thr

30

Ala Pro Thr
45

Leu Ala Leu
60

Asn Phe Leu

Tyr Tyr Leu

Leu Val Asp
110

tgcggtggtg 960

gactgggtee
aatctccatc
tcagctttac
catttcccca
catcttcgac
aggtgctgca
tgtceeeget
cgtctgtgga
gcgtegecece
gaaatgaata
tttccaggge
tctetgttcet
ctttcaaatc
aaaaaaaaaa

Gln Trp
15

Leu Pro

Pro Gly

Ala Leu

Ala Met
80

Glu Met
95

Thr Gly

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1804
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Ser Ser Asn

Tyr

Val

145

Asp

Ile

Trp

Ser

Pro

225

Gly

Ser

Tyr

Asn

Gly

305

Glu

Trp

Phe

130

Thr

Leu

Ala

Asn

Ser

210

Asn

Ser

Leu

Tyr

Leu

290

Thr

Ala

Thr

115

Asp

Val

Val

Thr

Gly

195

Leu

Val

Gly

Tyr

Gln

275

Asp

Thr

Val

Gly

Phe Ala Val Ala Gly Thr

Thr Glu

Lys Tyr

Thr Ile

165

Ile Phe
180

Ile Leu

Glu Thr

Phe Ser

Thr Asn
245

Lys Gly
260

Ile Glu

Cys Arg

Leu Leu

Ala Arg

325

Ser Gln
340

Arg Ser
135

Thr Gln
150

Pro Lys

Glu Ser

Gly Leu

Phe Phe
215

Met Gln
230

Gly Gly

Asp Ile

Ile Leu

Glu Tyr

295

Arg Leu
310

Ala Ser

Leu Ala

120

Ser

Gly

Gly

Glu

Ala

200

Asp

Met

Ser

Trp

Lys

280

Asn

Pro

Leu

Cys

Thr

Ser

Phe

Asn

185

Tyr

Ser

Cys

Leu

Tyr

265

Leu

Ala

Gln

Ile

Trp
345

Pro

Tyr

Trp

Asn

170

Phe

Ala

Leu

Gly

Val

250

Thr

Glu

Asp

Lys

Pro

330

Thr

His

Arg

Thr

155

Thr

Phe

Thr

Val

Ala

235

Leu

Pro

Ile

Lys

Val

315

Glu

Asn

67

Ser

Ser

140

Gly

Ser

Leu

Leu

Thr

220

Gly

Gly

Ile

Gly

Ala
300

Tyr Ile
125

Lys Gly

Phe Val

Phe Leu

Pro Gly

190

Ala Lys
205

Gln Ala

Leu Pro

Gly Ile

Lys Glu
270

Gly Gln
285

Ile Val

Asp Thr

Phe Asp

Gly Glu
160

Val Asn
175

Ile Lys

Pro Ser

Asn Ile

Val Ala

240

Glu Pro

255

Glu Trp

Ser Leu

Asp Ser

Phe Asp Ala Val Val

Phe

Ser

Ser Asp

Glu Thr
350

320

Gly Phe
335

Pro Trp
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Ser

Arg

Met

385

Ser

Val

Cys

Ser

Glu

465

Ala

Gln

Val

Tyr

Ser

370

Gly

Thr

Ile

Ala

Thr

450

Pro

Ile

Arg

Arg

<210> 3
<211> 2070
<212> DNA
213> A%

<400> 3
atggcccaag ccctgeeetg geteetgetg tggatgggeg cgggagtget gectgeccac 60

ggcacccage acggeatceg getgeecctg cgeageggee tggggggege cecectgggg 120
ctgeggetge cccgggagac cgacgaagag cccgaggage ccggecggag gggecagettt 180

Phe

365

Phe

Ala

Asn

Phe

Glu

435

Glu

Ile

Leu

Arg

His
515

Pro Lys

Arg Ile

Gly Leu

Ala Leu
405

Asp Arg
420

Ile Ala

Asp Val

Leu Trp

Leu Val
485

Pro Arg
500

Arg Trp

Ile

Thr

Asn

390

Val

Ala

Gly

Ala

Ile

470

Leu

Asp

Lys

Ser

Ile

375

Tyr

Ile

Gln

Ala

Ser

455

Val

Ile

Pro

Ile

360

Leu

Glu

Gly

Lys

Ala

440

Asn

Ser

Val

Glu

Tyr

Pro

Cys

Ala

Arg

425

Val

Cys

Tyr

Leu

Val
505

Leu

Gln

Tyr

Thr

410

Val

Ser

Val

Ala

Leu

490

Val

Arg

Leu

Arg

395

Val

Gly

Glu

Pro

Leu

475

Leu

Asn

68

Asp

Tyr

380

Phe

Met

Phe

Ile

Ala

460

Met

Leu

Asp

Glu

365

Ile

Gly

Glu

Ala

Ser

445

Gln

Ser

Pro

Glu

Asn

Gln

Ile

Gly

Ala

430

Gly

Ser

Val

Phe

Ser
510

Ser

Pro

Ser

Phe

415

Ser

Pro

Leu

Cys

Arg

495

Ser

Ser

Met

Pro

400

Tyr

Pro

Phe

Ser

Gly .

480

Cys

Leu
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gtggagatgg
gtgggcagcee
gtgggtegctg
taccgggacc
ctgggcaccg
gctgecatca
gggetggecet
ctggtaaagc
ccectcaace
gaccactcge
gaggtcatca
tacaactatg
gtgtttgaag
ggtttctgge
ttceccagtea
atcctteege
tacaagtttg
ggcttectacg
catgtgcacg
gaagactgtg
gtcatggetg
cgetgectee
aagtgaggag
ctttggtcac
ccacccacca
ggactgtacc
cttggtcacc
ttgtccacca
gtactggcat
agaccaagct
tgctttagag
attaaaaaaa

<210> 4
<211> 501
<212> PRT
213> A%

<400> 4

tggacaacct
ccececgeagac
cccecececeaccece
tccggaaggsg
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgcgget
acaagagcat
ctgcagtcaa
taggagagca
tctecactcta
agcaatacct
ccatctcaca
ttgtctttga
atgagttcag
gctacaacat
ccatetgege
gctgeetgeg
gcccatgggce
aagtaggaga
aatgcctetg
tgtaggaaac
tcaaatttaa
ttcctttaaa
cacacgcagg
tgttteceetg
acagggactg
aaaaaaaaaa

gaggggcaag
gctcaacatce
cttcctgecat
tgtgtatgtg
catcccccat
caagttcttc
tgccaggect
tcccaaccte
getggeetet
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
gcetggtgtge
cctaatgggt
gcggecagtg
gtcatccacg
tcgggeecega
gacggcagcg
tccacagaca
cctcttecatg
ccagcagcat
agaagataga
cacagatggc
ccttgatgga
agaaaagaga
gtcgggaaat
ttcteccaacc
ttaccttgge
ctggccaaag
tataaacaag

daaaaaaaaa

tcggggeage
ctggtggata
cgctactacc
ccctacaccc
ggccccaacg
atcaacggct
gacgactccce
ttctecetge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcagectect
tggcaagcag
gaggttacca
gaagatgtgsg
ggcactgtta
aaacgaattg
gtggaaggece
gatgagtcaa
ctgccactct
gatgactttg
gattcccctg
acctgtggee
gaaggaaaag
agaaagaagc
tctgetgett
caaagtattc
gtgtgtececet
tcagtaggag
cctaacattg

gctactacgt
caggcagcag
agaggcagct
agggcaagtg
tcactgtgeg
ccaactggga
tggagecttt
agctttgtgg
gcatgatcat
tceggeggga
tgaaaatgga
accttegttt
ccacggagaa
gcaccaccce
accagtcctt
ccacgtccca
tgggagetgt
getttgetgt
cttttgtecac
ccctcatgac
gcectecatggt
ctgatgacat
gaccacacct
agagcaccte
gctggcaags
actctgetgg
gaaacttcag
ttettttett
gtggtaccct
aggatgcaca
gtgcaaagat

ggagatgacc
taactttgca
gtccagcaca
ggaageggeag
tgccaacatt
aggcatcctg
ctttgactct
tgctggette
tggaggtatce
gtggtattat
ctgcaaggag
gcccaagaaa
gttceetgat
ttggaacatt
ccgeatcacce
agacgactgt
tatcatggag
cagcgettge
cttggacatg
catagcctat
gtgtcagtgg
ctcectgetg
ccgtggttca
aggaccctcce
tgggttccag
cgggaatact
ccctgaacct
agtttcagaa
ggcagagaag
gtttgctatt
tgeetettga

Met Ala Gln Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val

1

5

10

15

Leu Pro Ala His Gly Thr Gln His Gly Ile Arg Leu Pro Leu Arg Ser
30

20

25

69

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
2070
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Gly

Glu

Asp

65

Val

Ser

Tyr

Tyr

Leu

145

Ala

Glu

Ser

Asn

Ser

225

Asp

Glu

Leu

Glu

50

Asn

Gly

Asn

Gln

Val

130

Val

Ala

Gly

Leu

Leu

210

Glu

His

Trp

Gly

35

Pro

Leu

Ser

Phe

Arg

115

Pro

Ser

Ile

Ile

Glu

195

Phe

Val

Ser

Gly

Glu

Arg

Pro

Ala

100

Gln

Tyr

Ile

Thr

Leu

180

Pro

Ser

Leu

Leu

Ala Pro

Glu Pro

Gly Lys

70

Pro Gln
85

Val Gly

Leu Ser

Thr Gln

Pro His
150

Glu Ser
165

Gly Leu

Phe Phe

Leu Gln

Ala Ser

230

Tyr Thr
245

Tyr Tyr Glu Val

Leu

Gly

55

Ser

Thr

Ala

Ser

Gly

135

Gly

Asp

Ala

Asp

Leu

215

Val

Gly

Ile

Gly

40

Arg

Gly

Leu

Ala

Thr

120

Lys

Pro

Lys

Tyr

Ser

200

Cys

Gly

Ser

Ile

Leu Arg Leu

Arg

Gln

Asn

Pro

105

Tyr

Trp

Asn

Phe

Ala

185

Leu

Gly

Gly

Leu

Val

Gly

Gly

Ile

90

His

Arg

Glu

Val

Phe

170

Glu

Val

Ala

Ser

Trp
250

Ser

Tyr

75

Leu

Pro

Asp

Gly

Thr

155

Ile

Ile

Lys

Gly

Met

235

Tyr

Pro

Phe

60

Tyr

Val

Phe

Leu

Glu

140

Val

Asn

Ala

Gln

Phe

220

Ile

Thr

Arg Val Glu

70

Arg Glu Thr Asp
45

Val Glu Met Val

Val Glu Met Thr

80

Asp Thr Gly Ser
95

Leu His Arg Tyr
110

Arg Lys Gly Val
125

Leu Gly Thr Asp

Arg Ala Asn Ile

160

Gly Ser Asn Trp
175

Arg Pro Asp Asp
190

Thr His Val Pro
205

Pro Leu Asn Gln

Ile Gly Gly Ile
240

Pro Ile Arg Arg
265

Ile Asn Gly Gln
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Asp

Asp

Ala

305

Gly

Pro

Thr

Pro

Ile

385

Gly

Val

Gly

Gln

Ile

465

Arg

Leu

Ser

290

Val

Phe

Trp

Asn

Val

370

Ser

Phe

Ser

Pro

Thr
450

Cys

Cys

Lys

275

Gly

Lys

Trp

Asn

Gln

355

Glu

Gln

Tyr

Ala

Phe

435

Asp

Ala

260

Met Asp Cys

Thr Thr Asn

Ser

Leu

Ile

340

Ser

Asp

Ser

Val

Cys

420

Val

Glu

Leu

Ile

Gly

325

Phe

Phe

Val

Ser

Val

405

His

Thr

Ser

Phe

Leu Arg Cys

485

Lys

310

Glu

Pro

Arg

Ala

Thr

390

Phe

Val

Leu

Thr

Met

470

Leu

Lys

Leu

295

Ala

Gln

Val

Ile

Thr

375

Gly

Asp

His

Asp

Leu

455

Leu

Arg

Glu

280

Arg

Ala

Leu

Ile

Thr

360

Ser

Thr

Arg

Asp

Met

440

Met

Pro

Gln

265

Tyr

Leu

Ser

Val

Ser

345

Ile

Gln

Val

Ala

Glu

425

Glu

Thr

Leu

Gln

Asn

Pro

Ser

Cys

330

Leu

Leu

Asp

Met

Arg

410

Phe

Asp

Ile

Cys

His
490

Tyr

Lys

Thr

315

Trp

Tyr

Pro

Asp

Gly

395

Lys

Arg

Cys

Ala

Leu

475

Asp

71

Asp

Lys

300

Glu

Gln

Leu

Gln

Cys

380

Ala

Arg

Thr

Gly

Tyr

460

Met

Asp

270

Lys Ser
285

Val Phe

Lys Phe

Ala Gly

Met Gly

350

Gln Tyr
365

Tyr Lys

Val Ile

Ile Gly

Ala Ala

430

Tyr Asn

445

Val Met

Val Cys

Phe Ala

Ile

Glu

Pro

Thr

335

Glu

Leu

Phe

Met

Phe

415

Val

Ile

Ala

Gln

Asp
495

Val

Ala

Asp

320

Thr

Val

Arg

Ala

Glu

400

Ala

Glu

Pro

Ala

Trp

480

Asp
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Tle Ser Leu Leu Lys

<210> 5
211> 1977
<212> DNA
213> A2

<400> 5

atggcccaag
ggcacccage
ctgeggetge
gtggagatgg
gtgggcagcee
gtgggtgcetg
taccgggacc
ctgggeacceg
getgecatcea
gggctggeet
gaagtgetgg
acaggcagtc
cgggtggaga
agcattgtgg
gtcaaatcca
gagcagctgg
ctctacctaa
tacctgeggc
tcacagtcat
tttgatcggg
ttcaggacgg
aacattccac
tgegeecetet
ctgecgecagce
tgggcagaag
ggagacacag
ctectgecttg
gaaacagaaa
tttaagtcgg
ttaaattctce
gcaggttacc
ccetgetgge
gactgtataa

500

ccctgeectg
acggcatceg
cccgggagac
tggacaacct
cccegeagac
ceceeecacce
tccggaageg
acctggtaag
ctgaatcaga
atgctgagat
cctetgtegg
tctggtatac
tcaatggaca
acagtggcac
tcaaggcagc
tgtgetggea
tgegtgaggt
cagtggaaga
ccacgggeac
cccgaaaacg
cagcggtgga
agacagatga
tcatgetgece
agcatgatga
atagagattc
atggcacctg
atggagaagg
agagaagaaa
gaaattctge
caacccaaag
ttggegtgtyg
caaagtcagt
acaagcctaa

geteetgetg
getgeeeetg
cgacgaagag
gaggggcaag
gctcaacatc
cttcctgeat
tgtgtatgtg
catcccceat
caagttcttc
tgccaggett
agggagcatg
acccatcegg
ggatctgaaa
caccaacctt
ctectecacg
agcaggcacc
taccaaccag
tgtggeccacg
tgttatggga
aattggettt
aggeccctttt
gtcaaccctce
actctgecte
ctttgectgat
ccctggacca
tggccagage
aaaaggctegg
gaagcactct
tgcttgaaac
tattcttctt
tceetgtggt
aggagaggat
cattggtgca

tggatgggeg
cgcageggcece
cccgaggage
tcggggeagg
ctggtggata
cgctactacc
ccctacacce
ggceccaacg
atcaacggct
tgtggtgetg
atcattggag
cgggagtggt
atggactgca
cgtttgececa
gagaagttcc
accccttgga
tccttecgea
tcccaagacg
gctgttatea
gctgtcagesg
gtcaccttgg
atgaccatag
atggtgtgte
gacatctccc
cacctecegtg
acctcaggac
caaggtgggt
gctggeggga
ttcagccecetg
ttcttagttt
accctggeag
gcacagtttg
aagattgcct

72

cgggagtget
tggggggesc
ccggecggag
gctactacgt
caggcagcag
agaggcagct
agggcaaglg
tcactgtgeg
ccaactggga
getteeceecet
gtatcgacca
attatgaggt
aggagtacaa
agaaagtgtt
ctgatggttt
acattttccc
tcaccatcct
actgttacaa
tggagggett
cttgccatgt
acatggaaga
cctatgtcat
agtggegetg
tgctgaagtg
gttcactttg
ccteeccace
tccagggact
atactcttgg
aacctttgte
cagaagtact
agaagagacc
ctatttgett
cttgaaaaaa

geetgececac
cceeetgggg
gggcagettt
ggagatgacc
taactttgca
gtccagcaca
ggaaggggag
tgccaacatt
aggcatcctg
caaccagtct
ctecgetgtac
gatcattgtg
ctatgacaag
tgaagctgca
ctggctagga
agtcatctca
tccgeagcaa
gtttgccate
ctacgttgtce
gcacgatgag
ctgtggetac
ggctgecate
ccteegetge
aggaggcecca
gtcacaagta
caccaaatgc
gtacctgtag
tcacctcaaa
caccattcct
ggcatcacac
aagcttgttt
tagagacagg
aaaaaaa

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
1977
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<210> 6

211> 476
<212> PRT

213> A%

<400> 6

Met Ala GIln Ala Leu Pro

1

Leu Pro

Gly Leu

Glu Glu
50

Asp Asn
65

Val Gly

Ser Asn

Tyr Gln

Tyr Val
130

Leu Val

145

Ala Ala

Glu Gly

Ala Gly

Ala

Gly

35

Pro

Leu

Ser

Phe

Arg

115

Pro

Ser

Ile

Ile

Phe
195

His

20

Gly

Glu

Arg

Pro

Ala

100

Gln

Tyr

Ile

Thr

Leu

180

Pro

5

Gly Thr

Ala Pro

Glu Pro

Gly Lys

70

Pro Gln
85

Val Gly

Leu Ser

Thr Gln

Pro His
150

Glu Ser
165

Gly Leu

Trp

Gln

Leu

Gly

05

Ser

Thr

Ala

Ser

Gly

135

Gly

Asp

Ala

Leu

His

Gly

40

Arg

Gly

Leu

Ala

Thr

120

Lys

Pro

Lys

Tyr

Leu

Gly

25

Leu

Arg

Gln

Asn

Pro

105

Tyr

Trp

Asn

Phe

Ala
185

Leu Asn Gln Ser Glu

200

Leu

10

Ile

Arg

Gly

Gly

Ile

90

His

Arg

Glu

Val

Phe

170

Glu

Val

Trp

Arg

Leu

Ser

Tyr

75

Leu

Pro

Asp

Gly

Thr

155

Ile

Ile

Met

Leu

Pro

Phe

60

Tyr

Val

Phe

Leu

Glu

140

Val

Asn

Ala

Gly

Pro

Arg

45

Val

Val

Asp

Leu

Arg

125

Leu

Arg

Gly

Arg

Ala Gly
15

Leu Arg
30

Glu Thr

Glu Met

Glu Met

Thr Gly
95

His Arg
110

Lys Gly

Gly Thr

Ala Asn

Ser Asn

175

Leu Cys
190

Val

Ser

Asp

Val

Thr

80

Ser

Tyr

Val

Asp

Ile

160

Trp

Gly

Leu Ala Ser Val Gly Gly

73

205
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Ser

Trp

225

Arg

Asn

Pro

Ser

Cys

305

Leu

Leu

Asp

Met

Arg

385

Phe

Asp

Met

210

Tyr

Val

Tyr

Lys

Thr

290

Trp

Tyr

Pro

Asp

Gly

370

Lys

Arg

Cys

Ile

Thr

Glu

Asp

Lys

275

Glu

Gln

Leu

Gln

Cys

355

Ala

Arg

Thr

Gly

Ile Ala Tyr

Ile

Pro

Ile

Lys

260

Val

Lys

Ala

Met

Gln

340

Tyr

Val

Ile

Ala

Tyr
420

Gly

Ile

Asn

245

Ser

Phe

Phe

Gly

Gly

325

Tyr

Lys

Ile

Gly

Ala

405

Asn

Gly

Arg

230

Gly

Ile

Glu

Pro

Thr

310

Glu

Leu

Phe

Met

Phe

390

Val

Ile

Ile

215

Arg

Gln

Val

Ala

Asp

295

Thr

Val

Arg

Ala

Glu

375

Ala

Glu

Pro

Val Met Ala Ala

Asp

Glu

Asp

Asp

Ala

280

Gly

Pro

Thr

Pro

Ile

360

Gly

Val

Gly

Gln

His

Trp

Leu

Ser

265

Val

Phe

Trp

Asn

Val

345

Ser

Phe

Ser

Pro

Thr
425

Ser

Tyr

Lys

250

Gly

Lys

Trp

Asn

Gln

330

Glu

Gln

Tyr

Ala

Phe

410

Asp

Leu

Tyr

235

Met

Thr

Ser

Leu

Ile

315

Ser

Asp

Ser

Val

Cys

395

Val

Glu

Tyr

220

Glu

Asp

Thr

Ile

Gly

300

Phe

Phe

Val

Ser

Val

380

His

Thr

Ser

Thr

Val

Cys

Asn

Lys

285

Glu

Pro

Arg

Ala

Thr

365

Phe

Val

Leu

Thr

Gly

Ile

Lys

Leu

270

Ala

Gln

Val

Ile

Thr

350

Gly

Asp

His

Asp

Leu
430

Ser

Ile

Glu

255

Arg

Ala

Leu

Ile

Thr

335

Ser

Thr

Arg

Asp

Met

415

Met

Leu

Val

240

Tyr

Leu

Ser

Val

Ser

320

Ile

Gln

Val

Ala

Glu

400

Glu

Thr

Ile Cys Ala Leu Phe Met Leu Pro Leu

74
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435

440

445

Cys Leu Met Val Cys Gln Trp Arg Cys Leu Arg Cys Leu Arg Gln Gln

450

455

460

His Asp Asp Phe Ala Asp Asp Ile Ser Leu Leu Lys
470

465

210> 7
<211> 2043
<212> DNA

<213> /pPFEE (Mus musculus)

<400> 7

atggccccag
ggaacccatc
ctgaggetgce
gtggagatgg
gtaggcagce
gtgggggctyg
tatcgagacc
ctgggceaccg
gctgecatca
gggetggeet
ctggtgaagc
cccctecaacce
gaccactcgc
gaagtgatca
tacaactacg
gtatttgaag
ggcttitgec
ttcccagtca
atccttecte
tacaagttcg
ggtttctatg
catgtgcacg
gaagactgtg
gtcatggcgg
cgetgeetge
aagtaaggasg
ctttggtcac
caccaacctg
gggettgeac

cgctgeactg
tcggeateceg
cccgggagac
tggacaacct
ccecacagac
ccecacaccee
tccgaaaggg
acctggtgag
ctgaatcgga
atgctgagat
agacccacat
agaccgaggc
tatacacggg
ttgtacgtgt
acaagagcat
ctgececgtcaa
taggggagca
tttcacttta
agcaatacct
ctgtctcaca
tcgtettega
atgagttcag
gctacaacat
ccatctgege
gttgeetgeg
gctegtggec
atgagttgga
ccaatgctte
ctgtaggaca

gctectgeta
gctgeeeett
tgacgaggaa
gaggggaaag
gctcaacatc
tttcctgeat
tgtgtatgtg
catccctcat
caagttctte
tgccaggcecc
tcccaacatce
actggcectceg
cagtctctgg
ggaaatcaat
tgtggacagt
gtccatcaag
gctggtgtge
cctcatgggt
acggcceggtg
gtcatccacg
tcgageccega
gacggcggca
tceccagaca
cctetteatg
ccaccagcac
agatgatgga
gctatggatg
tggcgtgaca
caggagageg

475

tgggtggect
cgcagcggcc
tcggaggagce
tcecggecagg
ctggtggaca
cgctactacc
ccctacacce
ggecececaacg
atcaatggtt
gacgactctt
tttteectge
gtgggaggga
tacacaccca
ggtcaagatc
gggaccacca
gcagcctcect
tggcaagcag
gaagtcacca
gaggacgtgsg
ggcactgtta
aagcgaattg
gtggaaggtc
gatgagtcaa
ttgccactct
gatgactttg
gacgccceetg
gtacctgtgg
gaacagagaa
aaggaagcag

75

cgggaatgct
tggcagggcce
ctggeeggag
gctactatgt
cgggcagtag
agaggcagct
agggcaagtg
tcactgtgeg
ccaactggga
tggageccctt
agctctgtgg
gcatgatcat
tceggeggga
tcaagatgga
accttcgett
cgacggagaa
gcacgacccce
atcagtcctt
ccacgtcceca
tgggagecegt
getttgetgt
cgtttgttac
cacttatgac
gectcatggt
ctgatgacat
gaccacatct
ccagagceacce
atcaggcaag
cgttetggtg

gcetgeccag
acccctggge
aggcagcttt
ggagatgacc
taactttgca
gtccagcaca
ggagggggaa
tgccaacatt
gggcatccta
ctttgactcc
cgetggette
tggtggtate
gtggtattat
ctgcaaggag
gcccaagaaa
gttcecggat
ttggaacatt
ccgecatcacce
agacgactgt
catcatggaa
cagcgettge
ggcagacatg
catagcctat
atgtcagtgg
ctceetgete
gggtggttce
tcaggaccct
ctggattaca
gcaggaatat

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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ccttaggecac cacaaacttg agttggaaat tttgetgett
ctgceccagea tcctttagag tctccaacct aaagtattcet
tggcgtcata ctcaggetac ccggecatgtg tccetgtggt
aatctcattc cctgctggec aaagtcagca gaagaaggtg

tgatagggac tgcagactca agcctacact ggtacaaaga

gaa

<210> 8
<211> 501
<212> PRT
213> /IFER

<400> 8
Met Ala Pro Ala Leu His Trp
1 5

Leu Pro Ala Gln Gly Thr His
20

Gly Leu Ala Gly Pro Pro Leu
35

Glu Glu Ser Glu Glu Pro Gly
50 55

Asp Asn Leu Arg Gly Lys Ser
65 70

Val Gly Ser Pro Pro Gln Thr
85

Ser Asn Phe Ala Val Gly Ala
100

Tyr Gln Arg Gln Leu Ser Ser
115

Tyr Val Pro Tyr Thr Gln Gly
130 135

Leu Val Ser Ile Pro His Gly
145 150

Leu Leu Leu Trp

Leu Gly
25

Gly Leu
40

Arg Arg

Gly Gln

Leu Asn

Ala Pro
105

Thr Tyr
120

Lys Trp

Pro Asn

10

Ile

Arg

Gly

Gly

Ile

90

His

Arg

Glu

Val

Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe

Arg

Leu

Ser

Tyr

75

Leu

Pro

Asp

Gly

Thr
155

gaagcttcag ccetgaccet 1800
ttatgtcctt ccagaagtac 1860

accctggeag agaaagggece 1920
aagtttgcca gttgetttag 1980
ctgegtettg agataaacaa 2040

Val

Leu

Pro

Phe

60

Tyr

Val

Phe

Leu

Glu

140

Val

Gly Ser Gly Met
15

Pro Leu Arg Ser
30

Arg Glu Thr Asp
45

Val Glu Met Val

Val Glu Met Thr

80

Asp Thr Gly Ser
95

Leu His Arg Tyr
110

Arg Lys Gly Val
125

Leu Gly Thr Asp

Arg Ala Asn Ile
160

Ile Asn Gly Ser Asn Trp

76

2043
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Glu

Ser

Asn

Thr

225

Asp

Glu

Asp

Asp

Ala

305

Gly

Pro

Thr

Pro

Val
385

Gly

Leu

Ile

210

Glu

His

Trp

Leu

Ser

290

Val

Phe

Trp

Asn

Val

370

Ser

Ile

Glu

195

Phe

Ala

Ser

Tyr

Lys

275

Gly

Lys

Trp

Asn

Gln

355

Glu

Gln

Leu

180

Pro

Ser

Leu

Leu

Tyr

260

Met

Thr

Ser

Leu

Ile

340

Ser

Asp

Ser

165

Gly

Phe

Leu

Ala

Tyr

245

Glu

Asp

Thr

Ile

Gly

325

Phe

Phe

Val

Ser

Leu

Phe

Gln

Ser

230

Thr

Val

Cys

Asn

Lys

310

Glu

Pro

Arg

Ala

Thr
390

Ala

Asp

Leu

215

Val

Gly

Ile

Lys

Leu

295

Ala

Gln

Val

Ile

Thr

375

Gly

Tyr

Ser

200

Cys

Gly

Ser

Ile

Glu
280

Arg

Ala

Leu

Ile

Thr

360

Ser

Thr

Ala

185

Leu

Gly

Gly

Leu

Val

265

Tyr

Leu

Ser

Val

Ser

345

Ile

Gln

Val

170

Glu

Val

Ala

Ser

Trp

250

Arg

Asn

Pro

Ser

Cys

330

Leu

Leu

Asp

Met

Ile

Lys

Gly

Met

235

Tyr

Val

Tyr

Lys

Thr

315

Trp

Tyr

Pro

Asp

Gly
395

(i

Ala

Gln

Phe

220

Ile

Thr

Glu

Asp

Lys

300

Glu

Gln

Leu

Gln

Cys

380

Ala

Arg

Thr
205

Pro

Ile

Pro

Ile

Lys

285

Val

Lys

Ala

Met

Gln

365

Tyr

Val

Pro

190

His

Leu

Gly

Ile

Asn

270

Ser

Phe

Phe

Gly

Gly

350

Tyr

Lys

Ile

175

Asp

Ile

Asn

Gly

Arg

255

Gly

Ile

Glu

Pro

Thr

335

Glu

Leu

Phe

Met

Asp

Pro

Gln

Ile

240

Arg

Gln

Val

Ala

Asp

320

Thr

Val

Arg

Ala

Glu
400
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Gly Phe Tyr

Val Ser Ala

Phe
435

Gly Pro

Gln Thr
450

Asp

Ile Cys Ala

465

Arg Cys Leu

Ile Ser Leu

<210> 9
<211> 2088
<212> DNA
213> A%

<400> 9

atgctgececg
cccactgatg
ctgaacatgc
acctgcattg
cagatcacca
ggecgeaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gcgeagegage
agtgaagaca
gaagccgatg
ccctacgaag
gagtctgtgg
gacaagtatc

Val Val
405

Cys His
420

Val Thr Ala Asp Met Glu

Glu Ser Thr

Leu Phe

Phe

Val

Met

His Asp

440

Leu Met
455

Leu Pro

470

Arg Cys
485

Leu Lys
500

gtttggcact
gtaatgectgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgccct
gcgaaactca
acttgcatga
ttgtgtgttg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacc

Leu

gcteectgetg
cetgetgget
ccagaatggsg
aggcatcctg
agccaaccaa
ccatccecac
tctegtteet
tcttcactgg
ctacggcatg
cccactgget
tgtctgegtes
agtagcagag
cgatgaggat
gagaaccacc
tcgagttcct

tggggatgag

Arg His Gln

410

Glu Phe

425

Thr Ile

Leu
475

Leu Cys

His Asp

490

gecegectgga
gaaccccaga
aagtgggatt
cagtattgcce
ccagtgacca
tttgtgattce
gacaagtgca
cacaccgteg
ttgetgeect
gaagaaagtg
ggcggageag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg

78

Arg Thr Ala Ala Val
430

Asp Cys Gly Tyr Asn Ile

445

Ala Tyr Val Met Ala

460

Met Val Cys Gln

Asp Phe Ala Asp

cggctcggge
ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccce
cccattteca

Asp Arg Ala Arg Lys Arg Ile Gly Phe Ala

415

Glu

Pro

Ala

Trp
480

Asp
495

gctggaggta
ctgtggcaga
agggaccaaa
ccctgaactg
gtgcaagegg
cttagttggt
ccaggagagg
atgcagtgag
caagttccga
ttctgetgat
tgcagatggg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgeccgtt
gaaagccaaa

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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gagaggcttg
gcagaacgtc
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgcatggtgg
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctcc
gaagttgagc
tctgggttga
cgacatgact
ggttcaaaca
atcgtcatca
gtggaggttg
ggctacgaaa

<210> 10
<211> 695
<212> PRT
Q13> AK

<400> 10

Met Leu Pro Gly Leu

1

Ala Leu

Gln Ile

Asn Gly

50

Thr Lys
65

Gln Ile

Glu Val Pro

Ala Met Phe

35

Lys Trp Asp

Glu Gly Ile

Thr Asn Val

aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctctgcagge
gcgeagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggea
ctgttgatge
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgecgetgt
atccaaccta

A
5

20

C

S

L

Vv
85

Thr

ccgagagaga
cttgecctaaa
ggaacaggaa
agccatgecte
tgttectecet
gaaggacaga
agccgcetecag
tcagtctete
tgatgagctg
tgaaccaagg
caccgtggag
ttcttttgge
cecgeectget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttettt

la Leu Leu

Asp Gly

Gly Arg
40

ysS

Asp Pro
55

er

eu
70

Gln Tyr

al Glu Ala

atgtcccagg
gctgataaga
gcagccaacg
aatgaccgec
cggeectegte
cagcacaccc
atccggtecce
tceetgetet
cttcagaaag
atcagttacg
ctectteeeg
gctgactctg
gcegaccgag
atctctgaag
caaaaattgg
atggtgggcy
aaacagtaca
gagcgccacc
gagcagatgc

Leu Ala
10

Leu

Asn
25

Ala Gly

Leu Asn Met

Ser Gly Thr

Gln Glu
75

Cys

Gln Pro
90

Asn

79

tcatgagaga
aggcagttat
agagacagca
geegeectgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcc
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagcecaa
gactgaccac
tgaagatgga
tgttetttge
gtgttgtcat
catccattca
tgtccaagat
agaactag

atgggaagag
ccagcatttc
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctccgt
tgcagtggcece
ttcagatgac
tctcatgeca
gttcagccetg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtg
gcagcagaac

Ala Trp Thr Ala Arg

15

Leu Leu Ala Glu Pro

30

His Met Asn Val

45

Lys
60

Val

Val

Gln

Thr Cys Ile Asp

Tyr Pro Glu Leu

80

Thr Ile Gln Asn

95

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2088
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Trp

Ile

Val

Glu

145

Lys

Asp

Ser

Trp

Val

225

Glu

Glu

Ala

Val

Glu

305

Glu

Cys

Pro

Pro

130

Thr

Ser

Lys

Asp

Trp

210

Val

Ala

Ala

Thr

Pro

290

Thr

Arg

Lys

Tyr

115

Asp

His

Thr

Phe

Asn

195

Gly

Glu

Asp

Glu

Thr

275

Thr

Pro

Leu

Arg

100

Arg

Lys

Leu

Asn

Arg

180

Val

Gly

Val

Asp

Glu

260

Thr

Thr

Gly

Glu

Gly

Cys

Cys

His

Leu

165

Gly

Asp

Ala

Ala

Asp

245

Pro

Thr

Ala

Asp

Ala
325

Arg

Leu

Lys

Trp

150

His

Val

Ser

Asp

Glu

230

Glu

Tyr

Thr

Ala

Glu

310

Lys

Lys

Val

Phe

135

His

Asp

Glu

Ala

Thr

215

Glu

Asp

Glu

Thr

Ser

295

Asn

His

Gln Cys
105

Gly Glu
120

Leu His

Thr Val

Tyr Gly

Phe Val
185

Asp Ala
200

Asp Tyr

Glu Glu

Asp Glu

Glu Ala

265

Thr Glu

280

Thr Pro

Glu His

Arg Glu

Lys

Phe

Gln

Ala

Met

170

Cys

Glu

Ala

Val

Asp

250

Thr

Ser

Asp

Ala

Thr His Pro His Phe Val

Val

Glu

Lys

155

Leu

Cys

Glu

Asp

Ala

235

Gly

Glu

Val

Ala

His
315

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly

220

Glu

Asp

Arg

Glu

Val

300

Phe

Asp
125

Met

Thr

Pro

Leu

Asp

205

Ser

Val

Glu

Thr

Glu

285

Asp

Gln

110

Ala

Asp

Cys

Cys

Ala

190

Ser

Glu

Glu

Val

Thr

270

Val

Lys

Lys

Arg Met Ser Gln Val

330

80

Leu

Val

Ser

Gly

175

Glu

Asp

Asp

Glu

Glu

255

Ser

Val

Tyr

Ala

Met
335

Leu

Cys

Glu

160

Ile

Glu

Val

Lys

Glu

240

Glu

Ile

Arg

Leu

Lys

320

Arg
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Glu

Lys

Gln

Arg

385

Tyr

Asn

Thr

Ala

Arg

465

Glu

Tyr

Tyr

Val

Pro

545

Glu

Trp

Lys

Glu

370

Val

Ile

Met

Leu

Gln

450

Met

Glu

Ser

Gly-

Glu
530

Trp

Val

Glu

Ala

355

Ala

Glu

Thr

Leu

Lys

435

Ile

Asn

Ile

Asp

Asn

515

Leu

His

Glu

Glu

340

Val

Ala

Ala

Ala

Lys

420

His

Arg

Gln

Gln

Asp

500

Asp

Leu

Ser

Pro

Ala

Ile

Asn

Met

Leu

405

Lys

Phe

Ser

Ser

Asp

485

Val

Ala

Pro

Phe

Val

Glu

Gln

Glu

Leu

390

Gln

Tyr

Glu

Gln

Leu

470

Glu

Leu

Leu

Val

Gly

550

Asp

Arg

His

Arg

375

Asn

Ala

Val

His

Val

455

Ser

Val

Ala

Met

Asn
535

Gln

Phe

360

Gln

Asp

Val

Arg

Val

440

Met

Leu

Asp

Asn

Pro

520

Gly

Ala
345

Gln

Gln

Arg

Pro

Ala

425

Arg

Thr

Leu

Glu

Met

505

Ser

Glu

Ala Asp Ser

Ala Arg Pro

Lys

Glu

Leu

Arg

Pro

410

Glu

Met

His

Tyr

Leu

490

Ile

Leu

Phe

Val

Asn

Lys

Val

Arg

395

Arg

Gln

Val

Leu

Asn

475

Leu

Ser

Thr

Ser

Pro
555

Leu

Val

Glu

380

Leu

Pro

Lys

Asp

Arg

460

Val

Gln

Glu

Glu

Leu

540

Ala

Pro

Glu

365

Thr

Ala

Arg

Asp

Pro

445

Val

Pro

Lys

Pro

Thr
525

Asp

Lys

350

Ser

His

Leu

His

Arg

430

Lys

Ile

Ala

Glu

Arg

510

Lys

Asp

Ala Asp

Leu Glu

Met Ala

Glu Asn

400

Val Phe
415

Gln His

Lys Ala

Tyr Glu

Val Ala

480

Gln Asn

495

Ile Ser

Thr Thr

Leu Gln

Asn Thr Glu Asn

560

Ala Ala Asp Arg Gly Leu Thr

81
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Thr Arg

Glu Val

His His

610
Gly Ala
625

Ile Val

His

His

His Leu

Pro

Lys

595

Gln

Ile

Ile

Gly

Ser

565

Gly Ser Gly Leu
580
Ala Glu

Met Asp

Val Phe
615

Lys Leu

Ile Leu Met

630

Gly

Thr Leu
645

Val Met

Val
660

Val Glu Val

Lys Met Gln Gln

570

Thr Asn Ile Lys
585

Phe
600

Arg His Asp

Phe Ala Glu Asp

Val
635

Val Gly Gly

Lys Lys Lys

650

Leu

Ala Ala Val
665

Asp

Asn Gly Tyr Glu

Thr

Ser

Val

620

Val

Gln

Thr

Asn

575

Glu Glu Ile Ser

590
Gly Tyr Glu Val
605

Gly Ser Asn Lys

Ile Ala Thr Val

640
Tyr Thr Ser Ile
655

Pro Glu Glu
670

Arg

Pro Thr Tyr Lys

675

Phe Phe Glu

690

<210> 11
<211> 2088
<212> DNA
213> A%

<400> 11

atgctgecceg
cccactgatg
ctgaacatgc
acctgcattg
cagatcacca
ggcegeaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gcggaggagsg

GIn Met

gtttggcact
gtaatgcetgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgeect
gcgaaactca
acttgcatga
ttgtgtgtteg
atgactcgga

680

Gln Asn

695

getectgetg
cctgetgget
ccagaatggsg
aggcatcctg
agccaaccaa
ccatcccecac
tctegttect
tcttcactgg
ctacggcatg
cccactgget
tgtctggtge

geegectgga
gaaccccaga
aagtgggatt
cagtattgcc
ccagtgacca
tttgtgatte
gacaagtgca
cacaccgtcg
ttgetgeeet
gaagaaagtg
ggcggagcag

82

685

cggctegggce
ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga

acacagacta

gctggaggta 60

ctgtggcaga 120
agggaccaaa 180
ccctgaactg 240
gtgcaagegeg 300
360
ccaggagagg 420
atgcagtgag 480
caagttccga 540
ttctgetgat 600
tgcagatggg 660

cttagttggt
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agtgaagaca
gaagccgatg
ccctacgaag
gagtctgtgg
gacaagtatc
gagaggcttg
gcagaacgtc
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgcatggtgg
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctcc
gaagttgage
tctgggttga
cgacatgact
ggttcaaaca
atcgtcatca
gtggaggttg
ggctacgaaa

<210> 12
<211> 695
<212> PRT
Q213> A%

<400> 12
Met Leu Pro

1

Ala Leu Glu

aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacc
aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctctgeagge
gcgcagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggca
ctgttgatge
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgcecgetgt
atccaaccta

agtagcagag
cgatgaggat
gagaaccacc
tcgagttect
tggggatgag
ccgagagaga
cttgectaaa
ggaacaggaa
agccatgcete
tgttectect
gaaggacaga
agccgetcag
tcagtctcte
tgatgagetg
tgaaccaagg
caccgtggag
ttcttttggg
cegeeetget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttcttt

Gly Leu Ala Leu Leu

5

Val Pro Thr Asp Gly

20

Gln Ile Ala Met Phe Cys Gly Arg

35

Asn Gly Lys
50

Thr Lys Glu

40

Trp Asp Ser Asp Pro

55

Gly Ile Leu Gln Tyr

gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggeetegte
cagcacaccce
atccggtcce
tcectgetet
cttcagaaag
atcagttacg
ctcctteeeg
gctgactcetg
gcecgaccgag
atctctgaag
caaaaattgg
atggtgggcg
aaacagtaca
gagcgccacc
gagcagatgc

Leu Leu Ala
10

Asn Ala Gly
25

Leu Asn Met

Ser Gly Thr

Cys Gln Glu

83

tggetgaggt
tagaggaaga
ccaccaccac
ccagtacccce
cccattteca
tcatgagaga
aggcagttat
agagacagca
geegeetgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcec
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagccaa
gactgaccac
tgaatctgga
tgttetttge
gtgttgtcat
catccattca
tgtccaagat
agaactag

ggaagaagaa
ggctgaggaa
caccaccaca
tgatgcegtt
gaaagccaaa
atgggaagag
ccagcatttc
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctcegt
tgcagtggece
ttcagatgac
tctcatgcca
gttcagectg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtg
gcagcagaac

Ala Trp Thr Ala Arg

15

Leu Leu Ala Glu Pro
30

His Met Asn Val

45

Lys Thr Cys Ile

60

Val Tyr Pro Glu

Gln

Asp

Leu

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2088
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65

Gln

Trp

Ile

Val

Glu

145

Lys

Asp

Ser

Trp

Val

225

Glu

Glu

Ala

Val

Ile

Cys

Pro

Pro

130

Thr

Ser

Lys

Asp

Trp

210

Val

Ala

Ala

Thr

Pro
290

Thr

Lys

Tyr

115

Asp

His

Thr

Phe

Asn

195

Gly

Glu

Asp

Glu

Thr

275

Thr

Asn

Arg

100

Arg

Lys

Leu

Asn

Arg

180

Val

Gly

Val

Asp

Glu

260

Thr

Val

85

Gly

Cys

Cys

His

Leu

165

Gly

Asp

Ala

Ala

Asp

245

Pro

Thr

70

Val

Arg

Leu

Lys

Trp

150

His

Val

Ser

Asp

Glu

230

Glu

Tyr

Thr

Thr Ala Ala

Glu

Lys

Val

Phe

135

His

Asp

Glu

Ala

Thr

215

Glu

Asp

Glu

Thr

Ser
295

Ala

Gln

Gly

120

Leu

Thr

Tyr

Phe

Asp

200

Asp

Glu

Asp

Glu

Thr

280

Thr

Asn

Cys

105

Glu

His

Val

Gly

Val

185

Ala

Tyr

Glu

Glu

Ala

265

Glu

Pro

Gln

90

Lys

Phe

Gln

Ala

Met

170

Cys

Glu

Ala

Val

Asp

250

Thr

Ser

75

Pro

Thr

Val

Glu

Lys

155

Leu

Cys

Glu

Asp

Ala

235

Gly

Glu

Val

Asp Ala

84

Val

His

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly

220

Glu

Asp

Arg

Glu

Val
300

Thr Ile Gln
95

Pro His Phe
110

Asp Ala Leu
125

Met Asp Val

Thr Cys Ser

Pro Cys Gly

175

Leu Ala Glu
190

Asp Ser Asp
205

Ser Glu Asp

Val Glu Glu

Glu Val Glu

255

Thr Thr Ser
270

Glu Val Val
285

Asp Lys Tyr

80

Asn

Val

Leu

Cys

Glu

160

Ile

Glu

Val

Lys

Glu

240

Glu

Ile

Arg

Leu
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Glu

305

Glu

Glu

Lys

Gln

Arg

385

Tyr

Asn

Thr

Ala

Arg

465

Glu

Tyr

Tyr

Val

Thr

Arg

Trp

Lys

Glu

370

Val

Ile

Met

Leu

Gln

450

Met

Glu

Ser

Gly

Glu
530

Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys Ala Lys

Leu

Glu

Ala

355

Ala

Glu

Thr

Leu

Lys

435

Ile

Asn

Ile

Asp

Asn

515

Leu

Glu

Glu

340

Val

Ala

Ala

Ala

Lys

420

His

Arg

GIn

Gln

Asp

500

Asp

Leu

Ala

325

Ala

Ile

Asn

Met

Leu

405

Lys

Phe

Ser

Ser

Asp

485

Val

Ala

Pro

310

Lys

Glu

Gln

Glu

Leu

390

Gln

Tyr

Glu

Gln

Leu

470

Glu

Leu

Leu

His

Arg

His

Arg

375

Asn

Ala

Val

His

Val

455

Ser

Val

Ala

Met

Arg Glu

Gln Ala

345

Phe Gln
360

Gln Gln

Asp Arg

Val Pro

Arg Ala
425

Val Arg
440

Met Thr

Leu Leu

Asp Glu

Asn Met
505

Pro Ser
520

Val Asn Gly Glu

535

Arg

330

Lys

Glu

Leu

Arg

Pro

410

Glu

Met

His

Tyr

Leu

490

Ile

Leu

Phe

315

Met Ser

Asn Leu

Lys Val

Val Glu
380

Arg Leu
395

Arg Pro

Gln Lys

Val Asp

Leu Arg

460

Asn Val

475

Leu Gln

Ser Glu

Thr Glu

Gln

Pro

Glu

365

Thr

Ala

Arg

Asp

Pro

445

Val

Pro

Lys

Pro

Thr
525

Val Met
335

Lys Ala
350

Ser Leu

His Met

Leu Glu

His Val
415

Arg Gln
430

Lys Lys

Ile Tyr

Ala Val

Glu Gln
495

Arg Ile
510

Lys Thr

Ser Leu Asp Asp Leu

540

85

320

Arg

Asp

Glu

Ala

Asn

400

Phe

His

Ala

Glu

Ala

480

Asn

Ser

Thr

Gln
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Pro Trp His
545

Glu Val Glu

Thr

Arg Pro

Val Asn
595

Glu

His His Gln

610
Gly Ala Ile
625

Ile Val Ile

His His Gly

His Leu Ser

675

Phe Glu
690

Phe

<210> 13
<211> 2088
<212> DNA
213> A%

<400> 13

atgctgececeg
cccactgatg
ctgaacatgc
acctgcattg
cagatcacca
ggeecgeaage

Ser

Phe Gly Ala

550

Val
565

Pro

Gly Ser

580

Leu Asp

Leu

Lys

Ile Gly

Asp

Gly

Ala Glu

Val

Leu

Ala

Leu

Phe

600

Phe Phe
615

Met Val

630

Thr Leu

645
Val Val
660

Lys Met

Gln Met

gtttggcact
gtaatgectgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac

Val

Glu

Gln

Gln

Met Leu

Val Asp

Arg Pro

Thr Asn Ile

Arg His

Ala Glu

Gly Gly

Ala Ala

Asp Ser Val Pro Ala Asn

955

Ala Ala
570

Lys
585

Asp

Asp

Val
635
Lys Lys
650

Lys

Val

665

Gln
680

Asn
695

gcteectgetg
cctgetgget
ccagaatggg
aggcatcctg
agccaaccaa
ccatccccac

Asn Gly

Tyr Glu

gecgectgga
gaaccccaga
aagtgggatt
cagtattgce
ccagtgacca
tttgtgatte

86

Asp Arg

Thr Glu

Gly
605

Ser

Val
620

Gly

Ile

Val

Gln Tyr

Thr

Pro

Pro
685

Asn

cggeteggge
ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg

Gly Leu

Glu Ile

590

Tyr Glu

Ser Asn

Ala Thr

Thr Ser

Glu Glu

670

Thr Tyr

Thr Glu Asn

560

Thr
575

Ser

Val

Lys

Val

640

Ile
655

Arg

Lys

gctggaggta 60

ctgtggecaga 120
agggaccaaa 180
ccctgaactg 240
gtgcaagegg 300
cttagttggt 360
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gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gCcggageags
agtgaagaca
gaagccgatg
ccctacgaag
gagtctgtgg
gacaagtatc
gagaggcttg
gcagaacgtce
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgecatggtgg
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctcce
gaagttgagc
tctgggttga
cgacatgact
ggttcaaaca
atcttcatca
gtggaggttg
ggctacgaaa

<210> 14
<211> 695
<212> PRT
213> A%

<400> 14

gtgatgeccect
gcgaaactca
acttgcatga
ttgtgtgtteg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacce
aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctctgecagge
gcgecagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggea
ctgttgatgce
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgeegetgt
atccaaccta

tctegtteet
tettecactgg
ctacggcatg
cccactgget
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccacc
tcgagtteet
tggggatgag
ccgagagaga
cttgectaaa
ggaacaggaa
agccatgete
tgttccteet
gaaggacaga
agccgetecag
tcagtctcte
tgatgagctg
tgaaccaagg
caccgtggag
ttettttggg
ccgeeetget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttcttt

gacaagtgca
cacaccgtcg
ttgetgeect
gaagaaagtg
ggcggageag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcce
cggectegte
cagcacaccc
atccggtece
tccetgetet
cttcagaaag
atcagttacg
ctcetteceeg
gctgactetg
gccgaccgag
atctctgaag
caaaaattgg
atggtgggeg
aaacagtaca
gagcgcecacce
gagcagatgce

aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtaccce
cccattteca
tcatgagaga
aggcagttat
agagacagca
gecegeetgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcce
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagcecaa
gactgaccac
tgaagatgga
tgttetttge
gtgttgtcat
catccattca
tgtccaagat
agaactag

ccaggagagg
atgcagtgag
caagttccga
ttctgetgat
tgcagatggg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgecgtt
gaaagccaaa
atgggaagag
ccagcattte
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctecgt
tgcagtggcece
ttcagatgac
tctcatgeca
gttcagcctg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtyg
gcagcagaac

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg

1

5

10

15

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro
30

20

25

Gln Ile Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gln

35

40

87

45

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
2088
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Asn

Thr

65

Gln

Trp

Ile

Val

Glu

145

Lys

Asp

Ser

Trp

Val

225

Glu

Glu

Gly

50

Lys

Ile

Cys

Pro

Pro

130

Thr

Ser

Lys

Asp

Trp

210

Val

Ala

Ala

Lys

Glu

Thr

Lys

Tyr

115

Asp

His

Thr

Phe

Asn

195

Gly

Glu

Asp

Glu

Ala Thr Thr

Trp Asp

Gly Ile

Asn Val
85

Arg Gly
100

Arg Cys

Lys Cys

Leu His

Asn Leu
165

Arg Gly
180

Val Asp

Gly Ala

Val Ala

Asp Asp
245

Glu Pro
260

Thr Thr

Ser

Leu

70

Val

Arg

Leu

Lys

Trp

150

His

Val

Ser

Asp

Glu

230

Glu

Tyr

Thr

Asp

95

Gln

Glu

Lys

Val

Phe

135

His

Asp

Glu

Ala

Thr

215

Glu

Asp

Glu

Thr

Pro Ser

Tyr Cys

Ala Asn

Gln Cys
105

Gly Glu
120

Leu His

Thr Val

Tyr Gly

Phe Val
185

Asp Ala
200

Asp Tyr

Glu Glu

Asp Glu

Glu Ala
265

Thr Glu

Gly

Gln

Gln

90

Lys

Phe

Gln

Ala

Met

170

Cys

Glu

Ala

Val

Asp

250

Thr

Ser

Thr

Glu

75

Pro

Thr

Val

Glu

Lys

155

Leu

Cys

Glu

Asp

Ala

235

Gly

Glu

Val

88

Lys

60

Val

Val

His

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly

220

Glu

Asp

Arg

Thr

Tyr

Thr

Pro

Asp

125

Met

Thr

Pro

Leu

Asp

205

Ser

Val

Glu

Thr

Cys Ile

Pro Glu

Ile Gln
95

His Phe
110

Ala Leu

Asp Val

Cys Ser

Cys Gly
175

Ala Glu
190

Ser Asp

Glu Asp

Glu Glu

Val Glu

255

Thr Ser
270

Glu Glu Val Val

Asp

Leu

80

Asn

Val

Leu

Cys

Glu

160

Ile

Glu

Val

Lys

Glu

240

Glu

Ile

Arg
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Val Pro
290

Glu Thr
305

Glu Arg

Glu Trp

Lys Lys

Gln Glu
370

Arg Val
385

Tyr Ile

Asn Met

Thr Leu

Ala Gln

450

Arg Met
465

Glu Glu

Tyr Ser

275

Thr

Pro

Leu

Glu

Ala

355

Ala

Glu

Thr

Leu

Lys

435

Ile

Asn

Ile

Asp

Thr

Gly

Glu

Glu

340

Val

Ala

Ala

Ala

Lys

420

His

Arg

Gln

Gln

Asp
500

Ala

Asp

Ala

325

Ala

Ile

Asn

Met

Leu

405

Lys

Phe

Ser

Ser

Asp

485

Val

Ala

Glu

310

Lys

Glu

Gln

Glu

Leu
390

Gln

Tyr

Glu

Gln

Leu

470

Glu

Ser
295

Asn

His

Arg

His

Arg

375

Asn

Ala

Val

His

Val
455

Ser

Val

280

Thr

Glu

Arg

Gln

Phe

360

Gln

Asp

Val

Arg

Val

440

Met

Leu

Asp

Pro

His

Glu

Ala

345

Gln

Gln

Arg

Pro

Ala

425

Arg

Thr

Leu

Glu

Leu Ala Asn Met

505

Asp Ala

Ala His
315

Arg Met
330

Lys Asn

Glu Lys

Leu Val

Arg Arg
395

Pro Arg
410

Glu Gln

Met Val

His Leu

Tyr Asn

475

Leu Leu
490

Val

300

Phe

Ser

Leu

Val

Glu

380

Leu

Pro

Lys

Asp

Arg

460

Val

Gln

285

Asp Lys

Gln Lys

Gln Val

Pro Lys
350

Glu Ser
365

Thr His

Ala Leu

Arg His

Asp Arg

430

Pro Lys

445

Val Ile

Pro Ala

Lys Glu

Tyr

Ala

Met

335

Ala

Leu

Met

Glu

Val

415

Gln

Lys

Tyr

Val

Gln
495

Ile Ser Glu Pro Arg Ile

89

510

Leu

Lys

320

Arg

Asp

Glu

Ala

Asn

400

Phe

His

Ala

Glu

Ala

480

Asn

Ser
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Tyr

Val

Pro

945

Glu

Thr

Glu

His

Gly

625

Ile

His

His

Phe

Gly Asn
515

Glu Leu
530

Trp His

Val Glu

Arg Pro

Val Lys

595

His Gln

610

Ala Ile

Phe Ile

His Gly

Leu Ser
675

Asp

Leu

Ser

Pro

Gly

580

Met

Lys

Ile

Thr

Val

660

Lys

Ala

Pro

Phe

Val

565

Ser

Asp

Leu

Gly

Leu

645

Val

Met

Phe Glu Gln Met

690

<210> 15
<211> 2094
<212> DNA
213> A%

<400> 15
atgetgeeeg gtttggeact getcetgetg geegectgga cggeteggge getggaggta 60

Leu Met

Val Asn
535

Gly Ala
550

Asp Ala

Gly Leu

Ala Glu

Val Phe

615

Leu Met

630

Val Met

Glu Val

Gln Gln

Gln Asn
695

Pro Ser
520

Gly Glu

Asp Ser

Arg Pro

Thr Asn
585

Phe Arg
600

Phe Ala

Val Gly

Leu Lys

Asp Ala

665

Asn Gly
680

Leu

Phe

Val

Ala

570

Ile

His

Glu

Gly

Lys

650

Ala

Tyr

Thr

Ser

Pro

555

Ala

Lys

Asp

Asp

Val

635

Lys

Val

Glu

90

Glu

Leu

540

Ala

Asp

Thr

Ser

Val

620

Val

Gln

Thr

Asn

Thr

525

Asp

Asn

Arg

Glu

Gly

605

Gly

Ile

Tyr

Pro

Pro
685

Lys Thr

Asp Leu

Thr Glu

Gly Leu

575

Glu Ile
590

Tyr Glu

Ser Asn

Ala Thr

Thr Ser
655

Glu Glu
670

Thr Tyr

Thr

Gln

Asn

560

Thr

Ser

Val

Lys

Val

640

Ile

Arg

Lys
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cccactgatg
ctgaacatgce
acctgcattg
cagatcacca
ggcegeaage
gagtttgtaa
atggatgttt
aagagtacca
gggetagagt
gcggaggags
agtgaagaca
gaagccgatg
ccctacgaag
gagtctgteg
gacaagtatc
gagaggcttg
gcagaacgtc
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgcatggtgs
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctcce
gaagttgagc
tctgggttga
cgacatgact
ggttcaaaca
atcgtcatca
gtggaggtty
ggctacgaaa

<210> 16
211> 697
<212> PRT
213> N

<400> 16

gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgcecect
gcgaaactca
acttgcatga
ttgtgtgttg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacc
aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctctgeaggce
gcgecagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggea
ctgttgatge
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgeegetgt
atccaaccta

cctgetgget
ccagaatggg
aggcatcctg
agccaaccaa
ccatccecac
tctegttect
tcttcactgg
ctacggcatg
cccactgget
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccacc
tcgagttcct
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgcte
tgttcctect
gaaggacaga
agccgctcag
tcagtctcte
tgatgagctg
tgaaccaagg
caccgtggag
ttettttggg
ccgeectget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttcttt

gaaccccaga
aagtgggatt
cagtattgcc
ccagtgacca
tttgtgattc
gacaagtgca
cacaccgtceg
ttgetgeecet
gaagaaagtg
ggcggageag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggeetegte
cagcacaccce
atccggtece
tceetgetet
cttcagaaag
atcagttacg
ctectteceg
gctgactetg
gccgaccgag
atctctgaag
caaaaattgg
atggtggsceg
aaacagtaca
gagcgccacce
gagcagatgc

ttgecatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg
aattcttaca
cCcaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccc
cccatttcca
tcatgagaga
aggcagttat
agagacagca
gecegeetgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcec
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagecaa
gactgaccac
tgaagatgga
tgttctttge
gtgttgtcat
catccattca
tgtccaagat
agaacaagaa

ctgtggcaga
agggaccaaa
ccctgaactg
gtgcaagegg
cttagttggt
ccaggagagg
atgcagtgag
caagttccga
ttctgetgat
tgcagatggg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgecgtt
gaaagccaaa
atgggaagag
ccagcatttc
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctcegt
tgcagtggcc
ttcagatgac
tctcatgeca
gttcagcctg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtyg
gcagcagaac
gtag

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg

1

5

10

91

15

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
2094
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Ala

Gln

Asn

Thr

65

Gln

Trp

Ile

Val

Glu

145

Lys

Asp

Ser

Trp

Val

225

Glu

Leu

Ile

Gly

50

Lys

Ile

Cys

Pro

Pro

130

Thr

Ser

Lys

Asp

Trp

210

Val

Glu

Ala

35

Lys

Glu

Thr

Lys

Tyr

115

Asp

His

Thr

Phe

Asn

195

Gly

Glu

Ala Asp

Val

20

Met

Trp

Gly

Asn

Arg

100

Arg

Lys

Leu

Asn

Arg

180

Val

Gly

Val

Asp

Pro

Phe

Asp

Ile

Val

85

Gly

Cys

Cys

His

Leu

165

Gly

Asp

Ala

Ala

Asp
245

Thr

Cys

Ser

Leu

70

Val

Arg

Leu

Lys

Trp

150

His

Val

Ser

Asp

Glu

230

Glu

Asp

Gly

Asp

95

Gln

Glu

Lys

Val

Phe

135

His

Asp

Glu

Ala

Thr

215

Glu

Asp

Gly

Arg

40

Pro

Tyr

Ala

Gln

Gly

120

Leu

Thr

Tyr

Phe

Asp

200

Asp

Glu

Asp

Asn Ala Gly

25

Leu

Ser

Cys

Asn

Cys

105

Glu

His

Val

Gly

Val

185

Ala

Tyr

Glu

Glu

Asn

Gly

Gln

Gln

90

Lys

Phe

Gln

Ala

Met

170

Cys

Glu

Ala

Val

Asp
250

Met

Thr

Glu

75

Pro

Thr

Val

Glu

Lys

155

Leu

Cys

Glu

Asp

Ala

235

Gly

92

Leu

His

Lys

60

Val

Val

His

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly

220

Glu

Asp

Leu

Met

45

Thr

Tyr

Thr

Pro

Asp

125

Met

Thr

Pro

Leu

Asp

205

Ser

Val

Glu

Ala Glu Pro
30

Asn Val Gln

Cys Ile Asp

Pro Glu Leu

80

Ile Gln Asn
95

His Phe Val
110

Ala Leu Leu

Asp Val Cys

Cys Ser Glu

160

Cys Gly Ile
175

Ala Glu Glu
190

Ser Asp Val

Glu Asp Lys

Glu Glu Glu
240

Val Glu Glu
255
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Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser Ile
260 265 270

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg
275 280 285

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu
290 295 300

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys Ala Lys
305 310 315 320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val Met Arg
325 330 335

Glu Trp Glu Glu Ala Glu Arg Gln Ala Lys Asn Leu Pro Lys Ala Asp
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser Leu Glu
355 360 365

Gln Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His Met Ala
370 375 380

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn
385 390 395 400

Tyr Ile Thr Ala Leu Gln Ala Val Pro Pro Arg Pro Arg His Val Phe
405 410 415

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His
420 425 430

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala
435 440 445

Ala Gln Ile Arg Ser Gln Val Met Thr His Leu Arg Val Ile Tyr Glu
450 455 460

Arg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala
465 470 475 480

Glu Glu Ile Gln Asp Glu Val Asp Glu Leu Leu Gln Lys Glu Gln Asn

93
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Tyr

Tyr

Val

Pro

545

Glu

Thr

Glu

His

Gly

625

Ile

His

His

Phe

Ser

Gly

Glu

530

Trp

Val

Arg

Val

His

610

Ala

Val

His

Leu

Phe
690

Asp

Asn

515

Leu

His

Glu

Pro

Lys

095

Gln

Ile

Ile

Gly

Ser

675

Glu

210> 17
<211> 2094

Asp

500

Asp

Leu

Ser

Pro

Gly

580

Met

Lys

Ile

Thr

Val

660

Lys

Gln

485

Val

Ala

Pro

Phe

Val

565

Ser

Asp

Leu

Gly

Leu

645

Val

Met

Met

Leu Ala

Leu Met

Val Asn
535

Gly Ala
550

Asp Ala

Gly Leu

Ala Glu

Val Phe

615

Leu Met

630

Val Met

Glu Val

Gln Gln

Gln Asn
695

Asn

Pro

520

Gly

Asp

Arg

Thr

Phe

600

Phe

Val

Leu

Met

505

Ser

Glu

Ser

Pro

Asn

585

Arg

Ala

Gly

Lys

490

Ile

Leu

Phe

Val

Ala

570

Ile

His

Glu

Gly

Lys
650

Asp Ala Ala

665

Ser Glu

Thr Glu

Ser Leu
540

Pro Ala
555

Ala Asp

Lys Thr

Asp Ser

Asp Val
620

Val Val
635

Lys Gln

Val Thr

Asn Gly Tyr Glu Asn

680

Lys

Lys

94

Pro

Thr

525

Asp

Asn

Arg

Glu

Gly

605

Gly

Ile

Tyr

Pro

Pro
685

495

Arg Ile
510

Lys Thr

Asp Leu

Thr Glu

Gly Leu
575

Glu Ile
590

Tyr Glu

Ser Asn

Ala Thr

Thr Ser
655

Glu Glu
670

Thr Tyr

Ser

Thr

Gln

Asn

560

Thr

Ser

Val

Lys

Val

640

Ile

Arg

Lys
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<212> DNA
213> Ak

<400> 17

atgctgececeg
cccactgatg
ctgaacatgc
acctgcattg
cagatcacca
ggccegceaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gCggageagsy
agtgaagaca
gaagccgatg
ccctacgaag
gagtctgtgg
gacaagtatc
gagaggcttg
gcagaacgtc
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgcatggtgg
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctce
gaagttgagce
tctgggttga
cgacatgact
ggttcaaaca
atcgtcatca
glggaggttg
ggctacgaaa

<210> 18
211> 697
<212> PRT
213> A%

gtttggcact
gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgcect
gcgaaactca
acttgcatga
ttgtgtgttg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacace
aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctetgeagge
gcgeagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggea
ctgttgatge
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgccgetgt

atccaaccta

gctectgetg
cctgetgget
ccagaatggg
aggcatcctg
agccaaccaa
ccatccccac
tctegttect
tcttcactgg
ctacggcatg
cccactgget
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccacc
tcgagttect
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgcte
tgttectect
gaaggacaga
agccgctcag
tcagtctcte
tgatgagctg
tgaaccaagg
caccgtggag
ttettttggg
ccgeectget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttcttt

gcegeetgga
gaaccccaga
aagtgggatt
cagtattgcc
ccagtgacca
tttgtgatte
gacaagtgca
cacaccgtcg
ttgetgeect
gaagaaagtg
g8CELAgCAg
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggeetegte
cagcacaccc
atccggtcce
tceetgetet
cttcagaaag
atcagttacg
ctcetteeeg
gctgactetg
gcecgaccgag
atctctgaag
caaaaattgg
atggtggecsy
aaacagtaca
gagcgccace
gagcagatgc

95

cggctcgggce
ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtaccce
cccattteca
tcatgagaga
aggcagttat
agagacagca
gcegeetgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgce
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagcecaa
gactgaccac
tgaatctgga
tgttetttge
gtgttgtcat
catccattca
tgtccaagat

agaacaagaa

gctggaggta
ctgtggcaga
agggaccaaa
ccctgaactg
gtgcaagegg
cttagttggt
ccaggagagg
atgcagtgag
caagttccga
ttctgetgat
tgcagatggg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgecgtt
gaaagccaaa
atgggaagag
ccagcattte
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctecgt
tgcagtggee
ttcagatgac
tctcatgeca
gttcagectg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtg
gcagcagaac
gtag

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
2094
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<400> 18
Met Leu Pro
1

Ala Leu Glu

Gln Ile Ala

35

Gly
50

Asn Lys

Thr
65

Lys Glu

GIn Ile Thr

Trp Cys Lys

Ile Tyr

115

Pro

Pro Asp

130

Val

Glu
145

Thr His

Lys Ser Thr

Asp Lys Phe

Asn
195

Ser Asp

Trp Gly

210

Trp

Gly Leu

Val Pro

20

Met Phe

Trp Asp
Ile

Gly

Val
85

Asn

Arg Gly

100

Arg Cys

Lys Cys
His

Leu

Leu
165

Asn

Arg Gly

180

Val Asp

Gly Ala

Ala Leu

Thr Asp

Cys Gly

Ser Asp

55

Leu Gln
70

Val Glu

Arg Lys

Leu Val

Phe
135

Lys

Trp His

150

His Asp

Val Glu

Ala

Ser

Thr
215

Asp

Leu

Gly

Arg

40

Pro

Tyr

Ala

Gln

Gly

120

Leu

Thr

Tyr

Phe

Asp

200

Asp

Leu

Asn

25

Leu

Ser

Cys

Asn

Cys

105

Glu

His

Val

Gly

Val

185

Ala

Tyr

Leu Ala
10

Ala Gly

Asn Met

Gly Thr

Gln Glu

75

Gln
90

Pro

Lys Thr

Phe Val

Gin Glu

Ala Lys

155

Met Leu

170

Cys Cys

Glu

Glu

Ala Asp

96

Ala

Leu

His

Lys

60

Val

Val

His

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly
220

Trp Thr Ala
15

Leu Ala Glu
30

Met Asn Val

45

Thr Cys Ile

Tyr Pro Glu

Thr Ile Gln

95

His Phe
110

Pro

Asp Ala Leu

125

Met Asp Val

Thr Cys Ser

Pro Cys Gly

175

Leu Ala Glu
190

Asp Ser Asp
205

Ser Glu Asp

Arg

Pro

Gln

Asp

Leu

80

Asn

Val

Leu

Cys

Glu

160

Ile

Glu

Val

Lys
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Val Val Glu Val Ala Glu Glu Glu Glu Val

225

Glu

Glu

Ala

Val

Glu

305

Glu

Glu

Lys

Gln

Arg

385

Tyr

Asn

Thr

Ala

230

Ala Asp Asp Asp Glu Asp Asp Glu

Ala Glu

Thr Thr

275

Pro Thr
290

Thr Pro

Arg Leu

Trp Glu

Lys Ala
3b5

Glu Ala
370

Val Glu

Ile Thr

Met Leu

Leu Lys

435

Gln Ile
450

245

Glu Pro
260

Thr Thr

Thr Ala

Gly Asp

Glu Ala
325

Glu Ala
340

Val Ile

Ala Asn

Ala Met

Ala Leu

405

Lys Lys
420

His Phe

Arg Ser

Tyr

Thr

Ala

Glu

310

Lys

Glu

Gln

Glu

Leu

390

Gln

Tyr

Glu

Gln

Asp
250

Glu Glu Ala Thr

Thr Thr
280

Ser Thr
295

Asn Glu

His Arg

Arg Gln

His Phe
360

Arg Gln
375

Asn Asp

Ala Val

Val Arg

His Val

440

Val Met
455

265

Glu

Pro

His

Glu

Ala

345

Gln

Gln

Arg

Pro

Ala

425

Arg

Thr

Ser

Asp

Ala

Arg

330

Lys

Glu

Leu

Arg

Pro

410

Glu

Met

His

Ala Glu Val

235

Gly

Glu

Val

Ala

His

315

Met

Asn

Lys

Val

Arg

395

Arg

Gln

Val

Leu

97

Asp

Arg

Glu

Val

300

Phe

Ser

Leu

Val

Glu

380

Leu

Pro

Lys

Asp

Arg
460

Glu

Thr

Glu

285

Asp

Gln

Gln

Pro

Glu

365

Thr

Ala

Arg

Asp

Pro

445

Val

Glu Glu

Val Glu

255

Thr Ser
270

Val Val

Lys Tyr

Lys Ala

Val Met
335

Lys Ala
350

Ser Leu

His Met

Leu Glu

His Val
415

Arg Gln
430

Lys Lys

Ile Tyr

Glu

240

Glu

Ile

Arg

Leu

Lys

320

Arg

Asp

Glu

Ala

Asn

400

Phe

His

Ala

Glu
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Arg
465

Glu

Tyr

Tyr

Val

Pro

545

Glu

Thr

Glu

His

Gly

625

Ile

His

His

Phe

Met

Glu

Ser

Gly

Glu

530

Trp

Val

Arg

Val

His

610

Ala

Val

His

Leu

Phe

Asn

Ile

Asp

Asn

515

Leu

His

Glu

Pro

Asn

595

Gln

Tle

Ile

Gly

Ser
675

Gln Ser Leu

Gln

Asp

500

Asp

Leu

Ser

Pro

Gly

580

Leu

Lys

Ile

Thr

Val

660

Lys

Asp

485

Val

Ala

Pro

Phe

Val

565

Ser

Asp

Leu

Gly

Leu

645

Val

Met

Glu Gln Met

470

Glu Val

Leu Ala

Leu Met

Val Asn

535

Gly Ala

550

Asp Ala

Gly Leu

Ala Glu

Val Phe

615

Leu Met

630

Val Met

Glu Val

Gln Gln

Gln Asn

Asp

Asn

Pro

520

Gly

Asp

Arg

Thr

Phe

600

Phe

Val

Leu

Asp

Asn

680

Lys

Ser Leu Leu

Glu

Met

505

Ser

Glu

Ser

Pro

Asn

985

Arg

Ala

Gly

Lys

Ala

665

Gly

Lys

Tyr Asn Val

Leu

490

Ile

Leu

Phe

Val

Ala

570

Ile

His

Glu

Gly

Lys

650

Ala

475

Leu

Ser

Thr

Ser

Pro

555

Ala

Lys

Asp

Asp

Val

635

Lys

Val

Gln

Glu

Glu

Leu

540

Ala

Asp

Thr

Ser

Val

620

Val

Gln

Thr

Tyr Glu Asn

98

Pro Ala Val

Lys Glu Gln

495

Pro Arg Ile
510

Thr Lys Thr
525

Asp Asp Leu

Asn Thr Glu

Arg Gly Leu

575

Glu Glu Ile
590

Gly Tyr Glu
605

Gly Ser Asn

Ile Ala Thr

Tyr Thr Ser

655

Pro Glu Glu
670

Pro Thr Tyr
685

Ala
480

Asn

Ser

Thr

Gln

Asn

560

Thr

Ser

Val

Lys

Val

640

Ile

Arg

Lys
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690

<210> 19
<211> 2094
<212> DNA
213> A%

<400> 19

atgctgcecg
cccactgatg
ctgaacatgc
acctgcattg
cagatcacca
ggcegeaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gcggaggagsyg
agtgaagaca
gaagccgatg
ccctacgaag
gagtctgtgg
gacaagtatc
gagaggcttg
gcagaacgtc
caggagaaag
acacacatgg
tacatcaccg
aagtatgtcc
cgcatggteg
gtgatttatg
gaggagattc
gtcttggeca
tctttgaccg
gacgatctcc
gaagttgagc
tctgggttga
cgacatgact
ggttcaaaca
atcttcatca
gtggaggtteg
ggctacgaaa

gtttggcact
gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgcect
gcgaaactca
acttgcatga
ttgtgtgtty
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacc
aggccaagca
aagcaaagaa
tggaatcttt
ccagagtgga
ctctgcagsgc
gcgcagaaca
atcccaagaa
agcgcatgaa
aggatgaagt
acatgattag
aaacgaaaac
agccgtggea
ctgttgatge
caaatatcaa
caggatatga
aaggtgcaat
ccttggtgat
acgccgetgt
atccaaccta

695

gctectgetg
cctgetgget
ccagaatggg
aggcatcctg
agccaaccaa
ccatcccecac
tctegttect
tcttcactgg
ctacggcatg
cccactgget
tgtctggtes
agtagcagag
cgatgaggat
gagaaccacc
tcgagttect
tggggatgag
ccgagagaga
cttgcectaaa
ggaacaggaa
agccatgcte
tgttcctect
gaaggacaga
agcegetcag
tcagtctcte
tgatgagctg
tgaaccaagg
caccgtggag
ttettttggg
cegeecetget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag
caagttcttt

geegeetgga
gaaccccaga
aagtgggatt
cagtattgce
ccagtgacca
tttgtgattc
gacaagtgca
cacaccgtcg
ttgctgeecet
gaagaaagtg
ggcggageag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggectegte
cagcacacce
atccggtcecce
tceetgetet
cttcagaaag
atcagttacg
cteectteecg
gctgactctg
gcecgaccgag
atctctgaag
caaaaattgg
atggtgggceg
aaacagtaca
gagcgccacc
gagcagatgc

99

cggeteggge
ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccce
cccattteca
tcatgagaga
aggcagttat
agagacagca
geegeetgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcec
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagecaa
gactgaccac
tgaagatgga
tgttetttge
gtgttgtcat
catccattca
tgtccaagat
agaacaagaa

gctggaggta
ctgtggcaga
agggaccaaa
ccctgaactg
gtgcaagegg
cttagttggt
ccaggagagg
atgcagtgag
caagttccga
ttctgetgat
tgcagatggg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgcegtt
gaaagccaaa
atgggaagag
ccagcatttc
gctggtggag
cctggagaac
tatgctaaag
cgagcatgtg
acacctccgt
tgcagtggcee
ttcagatgac
tctcatgeca
gttcagectg
cacagaaaac
tcgaccaggt
tgcagaattc
agaagatgtg
agcgacagtg
tcatggtgtg
gcagcagaac
gtag

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
2094
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<210> 20
211> 697
<212> PRT
213> A%

<400> 20

Met Leu Pro Gly Leu

1

Ala Leu Glu

Gln

Asn

Thr

65

Gln

Trp

Ile

Val

Glu

145

Lys

Asp

Ile

Gly

50

Lys

Ile

Cys

Pro

Pro

130

Thr

Ser

Lys

Ala

35

Lys

Glu

Thr

Lys

Tyr

115

Asp

His

Thr

Phe

5

Val Pro
20

Met Phe

Trp Asp

Gly Ile

Asn Val
85

Arg Gly
100

Arg Cys

Lys Cys

Leu His

Asn Leu

165

Arg Gly
180

Ala

Thr

Cys

Ser

Leu

70

Val

Arg

Leu

Lys

Trp

150

His

Val

Leu

Asp

Gly

Asp

55

Gln

Glu

Lys

Val

Phe

135

His

Asp

Glu

Leu Leu

Gly Asn
25

Arg Leu
40

Pro Ser

Tyr Cys

Ala Asn

Gln Cys
105

Gly Glu

120

Leu His

Thr Val

Tyr Gly

Phe Val
185

Leu

10

Ala

Asn

Gly

Gln

Gln

90

Lys

Phe

Gln

Ala

Met

170

Cys

Ala Ala

Gly Leu

Met His

Thr Lys
60

Glu Val
75

Pro Val

Thr His

Val Ser

Glu Arg

140

Lys Glu
155

Leu Leu

Cys Pro

Trp

Leu

Met

45

Thr

Tyr

Thr

Pro

Asp

125

Met

Thr

Pro

Leu

Thr Ala Arg

15

Ala Glu
30

Asn Val

Cys Ile

Pro Glu

Ile Gln
95

His Phe
110

Ala Leu

Asp Val

Cys Ser

Cys Gly

175

Ala Glu
190

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp

100

Pro

Gln

Asp

Leu

80

Asn

Val

Leu

Cys

Glu

160

Ile

Glu

Val
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Trp

Val

225

Glu

Glu

Ala

Val

Glu

305

Glu

Glu

Lys

Gln

Arg

385

Tyr

Asn

Trp

210

Val

Ala

Ala

Thr

Pro

290

Thr

Arg

Trp

Lys

Glu

370

Val

Ile

Met

195

Gly

Glu

Asp

Glu

Thr

275

Thr

Pro

Leu

Glu

Ala

355

Ala

Glu

Thr

Leu

Gly

Val

Asp

Glu

260

Thr

Thr

Gly

Glu

Glu

340

Val

Ala

Ala

Ala

Ala Asp

Ala Glu
230

Asp Glu
245

Pro Tyr

Thr Thr

Ala Ala

Asp Glu
310

Ala Lys
325

Ala Glu

Ile Gln

Asn Glu

Met Leu

390

Leu Gln
405

Thr

215

Glu

Asp

Glu

Thr

Ser

295

Asn

His

Arg

His

Arg

375

Asn

Ala

200

Asp Tyr

Glu Glu

Asp Glu

Glu Ala
265

Thr Glu
280

Thr Pro

Glu His

Arg Glu

Gln Ala

345

Phe Gln

360

Gln Gln

Asp Arg

Val Pro

Ala Asp

Val Ala
235

Asp Gly
250

Thr Glu

Ser Val

Asp Ala

Ala His
315

Arg Met
330

Lys Asn

Glu Lys

Leu Val

Arg Arg

395

Pro Arg
410

Gly

220

Glu

Asp

Arg

Glu

Val

300

Phe

Ser

Leu

Val

Glu

380

Leu

Pro

205

Ser

Val

Glu

Thr

Glu

285

Asp

Gln

Gln

Pro

Glu

365

Thr

Ala

Arg

Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp

420

425

101

Glu

Glu

Val

Thr

270

Val

Lys

Lys

Val

Lys

350

Ser

His

Leu

His

Asp Lys

Glu Glu

240

Glu Glu
255

Ser Ile

Val Arg

Tyr Leu

Ala Lys
320

Met Arg
335

Ala Asp

Leu Glu

Met Ala

Glu Asn

400

Val Phe
415

Arg Gln His

430
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Thr

Ala

Arg

465

Glu

Tyr

Tyr

Val

Pro

545

Glu

Thr

Glu

His

Gly

625

Ile

His

Leu

Gln

450

Met

Glu

Ser

Gly

Glu

530

Trp

Val

Arg

Val

His

610

Ala

Phe

His

Lys

435

Ile

Asn

Ile

Asp

Asn

515

Leu

His

Glu

Pro

Lys

995

Gln

Ile

Ile

Gly

His

Arg

Gln

Gln

Asp

500

Asp

Leu

Ser

Pro

Gly

580

Met

Lys

Ile

Thr

Val
660

Phe

Ser

Ser

Asp

485

Val

Ala

Pro

Phe

Val

565

Ser

Asp

Leu

Gly

Leu

645

Val

Glu

Gln

Leu

470

Glu

Leu

Leu

Val

Gly

550

Asp

Gly

Ala

Val

Leu

630

Val

Glu

His

Val

455

Ser

Val

Ala

Met

Asn

535

Ala

Ala

Leu

Glu

Phe

615

Met

Met

Val

440

Met

Leu

Asp

Asn

Pro

520

Gly

Asp

Arg

Thr

Phe

600

Phe

Val

Leu

Arg

Thr

Leu

Glu

Met

505

Ser

Glu

Ser

Pro

Asn

585

Arg

Ala

Gly

Lys

Met

His

Tyr

Leu

490

Ile

Leu

Phe

Val

Ala

570

Ile

His

Glu

Gly

Lys
650

Val Asp Ala Ala

665

Val

Leu

Asn

475

Leu

Ser

Thr

Ser

Pro

555

Ala

Lys

Asp

Asp

Val

635

Lys

Val

102

Asp

Arg

460

Val

Gln

Glu

Glu

Leu

540

Ala

Asp

Thr

Ser

Val

620

Val

Gln

Thr

Pro Lys Lys
445

Val Ile Tyr

Pro Ala Val

Lys Glu Gln

495

Pro Arg Ile
510

Thr Lys Thr
525

Asp Asp Leu

Asn Thr Glu

Arg Gly Leu

575

Glu Glu Ile
590

Gly Tyr Glu
605

Gly Ser Asn

Ile Ala Thr

Tyr Thr Ser
655

Pro Glu Glu
670

Ala

Glu

Ala

480

Asn

Ser

Thr

Gln

Asn

560

Thr

Ser

Val

Lys

Val

640

Ile

Arg
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His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr Tyr Lys

675

680

Phe Phe Glu Gln Met Gln Asn Lys Lys

690

210> 21
<211> 1341
<212> DNA
213> A%

<400> 21

atggctagca
ctgeececetge
gacgaagagc
aggggcaagt
ctcaacatcc
ttcctgeate
gtgtatgtgce
atcccccatg
aagttcttca
gccaggecetg
cccaacctet
ctggecetetg
agtctctggt
gagatcaatg
gtggacagtg
tccatcaagg
ctggtgtget
ctaatgggtg
cggccagtgg
tcatccacgg
cgggececgaa
acggcagegs
ccacagacag

<210> 22
211> 446
<212> PRT
213> N3

<400> 22

tgactggtgg
gcagcggect
ccgaggagcece
CgeggCcages
tggtggatac
gctactacca
cctacaccca
gccccaacgt
tcaacggctce
acgactccct
tcteecetgea
tcggagggag
atacacccat
gacaggatct
gcaccaccaa
cagcctecte
ggcaagcagg
aggttaccaa
aagatgtgge
gcactgttat
aacgaattgg
tggaaggcecc
atgagtcatg

695

acagcaaatg
ggggeecece
cggccgerags
ctactacgtg
aggcagcagt
gaggcagelg
gggcaagtgg
cactgtgegt
caactgggaa
ggagecttte
cctttgtggt
catgatcatt
cCcggcgesgag
gaaaatggac
ccttegtttg
cacggagaag
caccacccct
ccagtcctte
cacgtcccaa
gggagetgtt
ctttgetgte
ttttgtcacc
a

ggtcgeggat
cceectgggece
ggecagctttg
gagatgaccg
aactttgcag
tccagcacat
gaaggggage
gccaacattg
ggcatcetgg
tttgactctce
getggettee
ggaggtatcg
tggtattatg
tgcaaggagt
cccaagaaag
ttcectgatg
tggaacattt
cgcatcacca
gacgactgtt
atcatggagg
agecgettgee
ttggacatgg

103

685

ccacccagca
tgeggetgee
tggagatggt
tgggcagcecece
tgggtgetge
accgggacct
tgggcaccga
ctgccatcac
ggetggecta
tggtaaagca
ccctcaacca
accactcgcet
aggtcatcat
acaactatga
tgtttgaagce
gtttctgget
tcccagtcat
tccttecgea
acaagtttge
gcttctacgt
atgtgcacga
aagactgtgg

cggcatcegg
ccgggagace
ggacaacctg
cccgecagacg
ceceeceaccecece
ccggaagggt
cctggtaagce
tgaatcagac
tgetgagatt
gacccacgtt
gtctgaagtg
gtacacaggc
tgtgcgegte
caagagcatt
tgcagtcaaa
aggagagcag
ctcactctac
gcaatacctg
catctcacag
tgtctttgat
tgagttcagg
ctacaacatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1341
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Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser Thr Gln
1 5 10 15

His Gly Ile Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala Pro Leu
20 25 30

Gly Leu Arg Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly
35 40 45

Arg Arg Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser
50 55 60

Gly Gln Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gln Thr
65 70 75 80

Leu Asn Ile Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala
85 90 95

Ala Pro His Pro Phe Leu His Arg Tyr Tyr Gln Arg Gln Leu Ser Ser
100 105 110

Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val Pro Tyr Thr Gln Gly
115 120 125

Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly
130 135 140

Pro Asn Val Thr Val Arg Ala Asn Ile Ala Ala Ile Thr Glu Ser Asp
145 150 155 160

Lys Phe Phe Ile Asn Gly Ser Asn Trp Glu Gly Ile Leu Gly Leu Ala
165 170 175

Tyr Ala Glu Ile Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp
180 185 190

Ser Leu Val Lys Gln Thr His Val Pro Asn Leu Phe Ser Leu His Leu
195 200 205

Cys Gly Ala Gly Phe Pro Leu Asn Gln Ser Glu Val Leu Ala Ser Val
210 215 220

Gly Gly Ser Met Ile Ile Gly Gly Ile Asp His Ser Leu Tyr Thr Gly
225 230 235 240

104
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Ser Leu Trp Tyr Thr

Ile Val Arg

Glu Tyr Asn

275

Arg Leu Pro
290

Ala Ser Ser
305

Leu Val Cys

Ile Ser Leu

Thr Ile Leu
355

Ser Gln Asp
370

Thr Val Met
385

Arg Ala Arg

Asp Glu Phe

Met Glu Asp
435

<210> 23
<211> 1380
<212> DNA

Val

260

Tyr

Lys

Thr

Trp

Tyr

340

Pro

Asp

Gly

Lys

Arg

420

Cys

245

Glu

Asp

Lys

Glu

Gln

325

Leu

Gln

Cys

Ala

Arg

405

Thr

Gly

Pro Ile

Ile Asn

Lys Ser

Val Phe
295

Lys Phe
310

Ala Gly

Met Gly

Gln Tyr

Tyr Lys

375

Val Ile

390

Ile Gly

Ala Ala

Tyr Asn

Arg Arg Glu Trp

Gly Gln
265

Ile Val
280

Glu Ala

Pro Asp

Thr Thr

Glu Vval

345

Leu Arg
360

Phe Ala

Met Glu

Phe Ala

Val Glu

425

Ile Pro
440

250

Asp

Asp

Ala

Gly

Pro

330

Thr

Pro

Ile

Gly

Val

410

Gly

Gln

Leu

Ser

Val

Phe

315

Trp

Asn

Val

Ser

Phe

395

Ser

Pro

Thr

105

Tyr Tyr

Lys Met

Gly Thr
285

Lys Ser
300

Trp Leu

Asn Ile

Gln Ser

Glu Asp

365

Gln Ser

380

Tyr Val

Ala Cys

Phe Val

Asp Glu
445

Glu

Asp

270

Thr

Ile

Gly

Phe

Phe

350

Val

Ser

Val

His

Thr

430

Ser

Val

255

Cys

Asn

Lys

Glu

Pro

335

Arg

Ala

Thr

Phe

Val

415

Leu

Ile

Lys

Leu

Ala

Gln

320

Val

Ile

Thr

Gly

Asp

400

His

Asp
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213> A%

<400> 23

atggctagca
ccgegtgaac
gggggegeee
g8CCEBALEE
tactacgtgsg
ggcagcagta
aggcagetgt
ggcaagtges
actgtgegtg
aactgggaag
gagcctttct
ctttgtggtg
atgatcattg
cggegggagt
aaaatggact
cttcgtttge
acggagaagt
accacccctt
cagtccttce
acgtcccaag
ggagctgtta
tttgctgtca
tttgtcacct

210> 24
<211> 459
<212> PRT
213> AN

<400> 24

tgactggteg
aggacggatc
ccctgggget
gcagetttgt
agatgaccgt
actttgcagt
ccagcacata
aaggggagct
ccaacattgc
gcatcctggg
ttgactctct
ctggetteee
gaggtatcga
ggtattatga
gcaaggagta
ccaagaaagt
tccetgatgg
ggaacatttt
gcatcaccat
acgactgtta
tcatggageg
gcgettgeca
tggacatgga

acagcaaatg
cacccagcac
geggetgecec
ggagatggtg
gggcagccce
gggtgetgee
ccgggaccte
gggcaccgac
tgccatcact
gctggectat
ggtaaagcag
cctcaaccag
ccactcgetg
ggtcatcatt
caactatgac
gtttgaagct
tttctggeta
cccagtcatce
ccttcegeag
caagtttgcc
cttctacgtt
tgtgcacgat
agactgtggce

ggtcgeggat
ggcatcegge
cgggagaccg
gacaacctga
ccgcagacge
ccecaccect
cggaaggsglg
ctggtaagca
gaatcagaca
gctgagattg
acccacgttc
tctgaagtgc
tacacaggca
gtgegggteg
aagagcattg
gcagtcaaat
ggagagcage
tcactctacc
caatacctge
atctcacagt
gtctttgate
gagttcagga
tacaacattc

cgatgactat
tgeceetgeg
acgaagagcc
ggggcaagtc
tcaacatcct
tcctgeateg
tgtatgtgcece
tceecccatgg
agttcttcat
ccaggcctga
ccaacctctt
tggeectetgt
gtctectggta
agatcaatgg
tggacagtgg
ccatcaaggc
tggtgtgetg
taatgggtga
ggccagtgga
catccacggg
gggeeccgaaa
cggcageggt
cacagacaga

ctctgactct
cagcggecetg
cgaggagcece
ggggcaggec
ggtggataca
ctactaccag
ctacacccag
ccccaacgte
caacggctcce
cgactccctg
ctccectgeac
Cggaggegage
tacacccatc
acaggatctg
caccaccaac
agcctectee
gcaagcaggc
ggttaccaac
agatgtggcc
cactgttatg
acgaattggce
ggaaggccct
tgagtcatga

Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser Met Thr

1

5

10

15

Ile Ser Asp Ser Pro Arg Glu Gln Asp Gly Ser Thr Gln His Gly Ile

20

25

30

Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg

35

40

45

Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly

50

99

106

60

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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Ser

65

Tyr

Leu

Pro

Asp

Gly

145

Thr

Ile

Ile

Lys

Gly

225

Met

Tyr

Val

Tyr

Phe

Tyr

Val

Phe

Leu

130

Glu

Val

Asn

Ala

Gln

210

Phe

Ile

Thr

Glu

Asp

Val

Val

Asp

Leu

115

Arg

Leu

Arg

Gly

Arg

195

Thr

Pro

Ile

Pro

Ile

275

Lys

Glu

Glu

Thr

100

His

Lys

Gly

Ala

Ser

180

Pro

His

Leu

Gly

Ile

260

Asn

Ser

Met

Met

85

Gly

Arg

Gly

Thr

Asn

165

Asn

Asp

Val

Asn

Gly

245

Arg

Gly

Ile

Val

70

Thr

Ser

Tyr

Val

Asp

150

Ile

Trp

Asp

Pro

Gln

230

Ile

Arg

Gln

Val

Asp Asn Leu

Val Gly Ser

Phe
105

Ser Asn

Gln
120

Tyr Arg

Tyr Val Pro

135

Leu Val Ser

Ala Ala Ile

Glu Ile

185

Gly

Leu Glu

200

Ser

Asn Leu Phe

215

Ser Glu Val

Asp His Ser

Glu Tyr

265

Trp

Leu
280

Asp Lys

Asp Ser Gly

Arg Gly
75

Lys

Pro Pro Gln

90

Ala Val Gly

Gln Leu

Ser

Gln
140

Tyr Thr

Ile Pro His

155

Thr
170

Glu Ser

Leu Gly Leu

Pro Phe Phe

His
220

Ser Leu

Ala
235

Leu Ser

Leu Tyr Thr

250

Tyr Glu Val

Met Asp Cys

Thr Thr Asn

107

Ser Gly Gln

Thr Leu Asn

95

Ala Ala Pro
110

Ser Thr Tyr
125

Gly Lys Trp

Gly Pro Asn

Asp Lys Phe

175

Ala Tyr Ala
190

Asp Ser Leu
205

Leu Cys Gly

Val Gly Gly

Gly Ser Leu

255

Ile Tle Val
270

Lys Glu Tyr
285

Leu Arg Leu

Gly

80

Ile

His

Arg

Glu

Val

160

Phe

Glu

Val

Ala

Ser

240

Trp

Arg

Asn

Pro
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Lys

305

Thr

Trp

Tyr

Pro

Asp

385

Gly

Lys

Arg

Cys

290

Lys Val

Glu Lys

Gln Ala

Leu Met
355

Gln Gln
370

Cys Tyr

Ala Val

Arg Ile

Thr Ala

435

Gly Tyr
450

<210> 25

211> 1302
<212> DNA
213> A%

<400> 25
atgactcagc atggtattcg tctgccactg cgtageggte
ctgcgtetge cccgggagac cgacgaagag cccgaggage

gtggagatgg tggacaacct gaggggcaag tcggggcags
gtgggcagece ccccgeagac getcaacatc ctggtggata

Phe

Phe

Gly

340

Gly

Tyr

Lys

Ile

Gly

420

Ala

Asn

295

Glu Ala Ala Val Lys Ser Ile

Pro

325

Thr

Glu

Leu

Phe

Met

405

Phe

Val

Ile

310

Asp Gly

Thr Pro

Val Thr

Arg Pro

375

Ala Ile

390

Glu Gly

Ala Val

Glu Gly

Pro Gln
455

Phe Trp

Trp Asn

345

Asn Gln
360

Val Glu

Ser Gln

Phe Tyr

Ser Ala
425

Pro Phe
440

Thr Asp

Leu

330

Ile

Ser

Asp

Ser

Val

410

Cys

Val

Glu

315

Gly

Phe

Phe

Val

Ser

395

Val

His

Thr

Ser

gtgggtgctg ccccecacee cttectgeat cgetactace

108

300

Lys Ala Ala Ser Ser
320

Glu GIn Leu Val Cys
335

Pro Val Ile Ser Leu
350

Arg Ile Thr Ile Leu
365

Ala Thr Ser Gln Asp
380

Thr Gly Thr Val Met
400

Phe Asp Arg Ala Arg
415

Val His Asp Glu Phe
430

Leu Asp Met Glu Asp
445

tgggtggtge tccactgggt 60
ccggeeggag gggeagettt 120
gctactacgt ggagatgacc 180
caggcagcag taactttgca 240
agaggcagct gtccagcaca 300
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taccgggacc
ctgggceaccg
gctgecatca
gggectggecet
ctggtaaagce
ccecetcaace
gaccactcgce
gaggtcatca
tacaactatg
gtgtttgaag
ggtttctgge
ttcccagtca
atcctteege
tacaagtttg
ggcttctacg
catgtgcacg
gaagactgtg

<210> 26
211> 433
<212> PRT
213> A3

<400> 26
Met Thr Gln
1

Ala Pro Leu

Glu Pro Gly

35
Gly

Lys Ser

50

Pro Gln Thr
65

Val Gly

Ala

tccggaaggsg
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgegegt
acaagagcat
ctgcagtcaa
taggagagca
tctcactcta
agcaatacct
ccatctcaca
ttgtctttga
atgagttcag
gctacaacat

His Gly I

Gly Leu

20

Arg Arg G

Gly Gln G

I

Leu Asn

Ala Pro
85

Arg Leu

Hi

tgtgtatgtg
catcccceeat
caagttcttc
tgccaggect
tcecaaccte
getggectet
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
getggtgtge
cctaatgggt
gcggecagteg
gtcatccacg
tcgggeecga
gacggcageg
tccacagaca

le Arg Leu

Pro

Phe
40

ly Ser

ly Tyr Tyr

55

le Leu Val

70

is Pro Phe

ccctacacce
ggccccaacg
atcaacggct
gacgactccece
ttcteeetge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcagcctect
tggcaagcag
gaggttacca
gaagatgtgg
ggcactgtta
aaacgaattg
gtggaaggcc
gatgagtcat

Leu
10

Pro Arg

Arg Glu Thr

25

Val Glu Met

Val Glu Met

Thr Gly

75

Asp

His
90

Leu Arg

agggcaagtg
tcactgtgeg
ccaactggga
tggagecttt
acctttgtgg
gcatgatcat
tceggeggga
tgaaaatgga
accttcgttt
ccacggagaa
gcaccaccce
accagtcctt
ccacgtccca
tgggagetgt
getttgetgt
cttttgtcac
ga

Ser Gly Leu Gly

Asp Glu Glu Pro
30

Val Asp Asn Leu

45

Thr Val Gly Ser

60

Ser Ser Asn Phe

ggaaggegag
tgccaacatt
aggcatcctg
ctttgactct
tgetggette
tggaggtatc
gtggtattat
ctgcaaggag
gcccaagaaa
gttcectgat
ttggaacatt
ccgcatcacce
agacgactgt
tatcatggag
cagcgettge
cttggacatg

Gly

15

Glu

Arg

Pro

Ala
80

Tyr Tyr Gln Arg Gln

95

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1302

Val Tyr Val Pro
110

Leu Arg Lys Gly Tyr

105

Ser Thr Tyr
100

Leu Ser Arg Asp

109
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Thr

Pro

Glu

145

Gly

Phe

Leu

Ala

Tyr

225

Glu

Asp

Thr

Ile

Gly

305

Phe

Phe

Gln

His

130

Ser

Leu

Phe

His

Ser

210

Thr

Val

Cys

Asn

Lys

290

Glu

Pro

Arg

Gly

115

Gly

Asp

Ala

Asp

Leu

195

Val

Gly

Ile

Lys

Leu

275

Ala

Gln

Val

Ile

Lys

Pro

Lys

Tyr

Ser

180

Cys

Gly

Ser

Ile

Glu

260

Arg

Ala

Leu

Ile

Thr

Trp Glu

Asn Val

Phe Phe
150

Ala Glu
165

Leu Val

Gly Ala

Gly Ser

Leu Trp
230

Val Arg
245

Tyr Asn

Leu Pro

Ser Ser

Val Cys
310

Ser Leu
325

Ile Leu

Gly Glu
120

Thr Val
135

Ile Asn

Ile Ala

Lys Gln

Gly Phe

200

Met Ile
215

Tyr Thr

Val Glu

Tyr Asp

Lys Lys

280

Thr Glu

295

Trp Gln

Tyr Leu

Pro Gln

Leu

Arg

Gly

Arg

Thr

185

Pro

Ile

Pro

Ile

Lys

265

Val

Lys

Ala

Met

Gln

Gly

Ala

Ser

Pro

170

His

Leu

Gly

Ile

Asn

250

Ser

Phe

Phe

Gly

Gly

330

Tyr

Thr

Asn

Asn

155

Asp

Val

Asn

Gly

Arg

235

Gly

Ile

Glu

Pro

Thr

315

Glu

Leu

110

Asp

Ile

140

Trp

Asp

Pro

Gln

Ile

220

Arg

Gln

Val

Ala

Asp

300

Thr

Val

Arg

Leu Val Ser
125

Ala Ala Ile

Glu Gly Ile

Ser Leu Glu

175

Asn Leu Phe
190

Ser Glu Val
205

Asp His Ser

Glu Trp Tyr

Asp Leu Lys

255

Asp Ser Gly
270

Ala Val Lys
285

Gly Phe Trp

Pro Trp Asn

Thr Asn Gln
335

Pro Val Glu

Ile

Thr

Leu

160

Pro

Ser

Leu

Leu

Tyr

240

Met

Thr

Ser

Leu

Ile

320

Ser

Asp
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Val
355

Ser Thr Gly
370

Val
385

Phe Asp

His Val His

Thr Leu Asp

Ser

<210> 27

211> 1278
<212> DNA
213> N2

<400> 27

atggctagca
ccgetggact
ggcaagtcgg
aacatcctgg
ctgcatcget
tatgtgecect
ccceatggee
ttcttcatca
aggcctgacg
aacctcttct
gcectetgteg
ctctggtata
atcaatggac
gacagtggca
atcaaggcag
gtgtgetggce
atgggtgagg

340

Thr Val Met Gly Ala Val Ile

Ala Thr Ser GIn Asp Asp Cys Tyr Lys

360

375

345

Phe

Met

350

Ala Ile Ser Gln Ser

365

Glu Gly Phe Tyr Val

380

Arg Ala Arg Lys Arg Ile Gly Phe Ala Val Ser Ala Cys
390

395

Asp Glu Phe Arg Thr Ala Ala Val

405

Met Glu Asp Cys Gly Tyr Asn

420

tgactggteg
ctggtatcga
ggcagggcta
tggatacagg
actaccagag
acacccaggg
ccaacgtcac
acggctccaa
actccctgga
ccetgeacct
gagggagcat
cacccateccg
aggatctgaa
ccaccaacct
cctectecac
aagcaggcac
ttaccaacca

acagcaaatg
aaccgacgga
ctacgtggag
cagcagtaac
gcagcectgtcce
caagtgggaa
tgtgegtgece
ctgggaaggce
geetttettt
ttgtggtget
gatcattgga
gcgggagtgg
aatggactgce
tegtttgeece
ggagaagttc
cacccettgg
gtectteege

410

Ile
425

ggtcgeggat
tcctttgtge
atgaccgtgg
tttgcagtegg
agcacatacc
ggggagetgg
aacattgctg
atcctggggce
gactctctgg
ggctteeecee
ggtatcgacc
tattatgagg
aaggagtaca
aagaaagtgt
cctgatggtt
aacattttcc
atcaccatcc

111

Glu Gly Pro

Pro Gln Thr
430

cgatgactat
agatggtgga
gcagccececece
gtgctgeccee
gggaccteceg
gcaccgacct
ccatcactga
tggeetatge
taaagcagac
tcaaccagtc
actcgctgta
tcatcattgt
actatgacaa
ttgaagctgce
tctggetagg
cagtcatctc
ttccgcagea

400

Phe Val
415

Asp Glu

ctetgactet
caacctgagg
gcagacgcte
ccaccectte
gaagggtgtyg
ggtaagcatc
atcagacaag
tgagattgcec
ccacgttcece
tgaagtgcetg
cacaggcagt
gceggtggag
gagcattgtg
agtcaaatcc
agagcagctg
actctaccta
atacctgegg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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ccagtggaag atgtggccac gtcccaagac gactgttaca agtttgecat ctcacagtca 1080
tccacgggea ctgttatggg agetgttatc atggaggget tctacgttgt ctttgatcgg 1140
gcccgaaaac gaattggett tgetgtcage gettgecatg tgcacgatga gttcaggacg 1200
gcagcggtgg aaggeccttt tgtcaccttg gacatggaag actgtggeta caacattcca 1260
cagacagatg agtcatga 1278

<210> 28
211> 425
<212> PRT
Q213> A%

<400> 28
Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser Met Thr
1 5 10 15

Ile Ser Asp Ser Pro Leu Asp Ser Gly Ile Glu Thr Asp Gly Ser Phe
20 25 30

Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly Tyr Tyr
35 40 45

Val Glu Met Thr Val Gly Ser Pro Pro Gln Thr Leu Asn Ile Leu Val
50 55 60

Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe
65 70 75 80

Leu His Arg Tyr Tyr Gln Arg Gln Leu Ser Ser Thr Tyr Arg Asp Leu
85 90 95

Arg Lys Gly Val Tyr Val Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu
100 105 110

Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val
115 120 125

Arg Ala Asn Ile Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe Ile Asn
130 135 140

Gly Ser Asn Trp Glu Gly Ile Leu Gly Leu Ala Tyr Ala Glu Ile Ala
145 150 155 160

Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gln
165 170 175

112
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Thr

Pro

Ile

Pro

225

Ile

Lys

Val

Lys

Ala

305

Met

Gln

Tyr

Val

Ile
385

His

Leu

Gly

210

Ile

Asn

Ser

Phe

Phe

290

Gly

Gly

Tyr

Lys

Ile

370

Gly

Ala Ala

Val

Asn

195

Gly

Arg

Gly

Ile

Glu

275

Pro

Thr

Glu

Leu

Phe

355

Met

Phe

Val

Pro

180

Gln

Ile

Arg

Gln

Val

260

Ala

Asp

Thr

Val

Arg

340

Ala

Glu

Ala

Asn

Ser

Asp

Glu

Asp

245

Asp

Ala

Gly

Pro

Thr

325

Pro

Ile

Gly

Val

Leu

Glu

His

Trp

230

Leu

Ser

Val

Phe

Trp

310

Asn

Val

Ser

Phe

Ser

Phe

Val

Ser

215

Tyr

Lys

Gly

Lys

Trp

295

Asn

Gln

Glu

Gln

Tyr

375

Ala

390

Glu Gly Pro

Phe

Ser

Leu

200

Leu

Tyr

Met

Thr

Ser

280

Leu

Ile

Ser

Asp

Ser

360

Val

Cys

Val

Leu

185

Ala

Tyr

Glu

Asp

Thr

265

Ile

Gly

Phe

Phe

Val

345

Ser

Val

His

Thr

His

Ser

Thr

Val

Cys

250

Asn

Lys

Glu

Pro

Arg

330

Ala

Thr

Phe

Val

Leu

Val

Gly

Ile

235

Lys

Leu

Ala

Gln

Val

315

Ile

Thr

Gly

Asp

His
395

Cys

Gly

Ser

220

Ile

Glu

Arg

Ala

Leu

300

Ile

Thr

Ser

Thr

Arg

380

Asp

Leu Asp Met

113

Gly Ala Gly Phe

Gly

205

Leu

Val

Tyr

Leu

Ser

285

Val

Ser

Tle

Gln

Val

365

Ala

Glu

190

Ser

Trp

Arg

Asn

Pro

270

Ser

Cys

Leu

Leu

Asp

350

Met

Arg

Phe

Met

Tyr

Val

Tyr

255

Lys

Thr

Trp

Tyr

Pro

335

Asp

Gly

Lys

Arg

Ile

Thr

Glu

240

Asp

Lys

Glu

Gln

Leu

320

Gln

Cys

Ala

Arg

Thr
400

Glu Asp Cys Gly
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405

410

Tyr Asn Ile Pro Gln Thr Asp Glu Ser

<210> 29

211> 1362
<212> DNA
213> N

<400> 29

atggcccaag
ggcacccagce
ctgcggetge
gtggagatgg
gtgggcagcee
gtgggtgetg
taccgggacc
ctgggeaccg
gctgecatca
gggetggeet
ctggtaaagc
ccectcaacce
gaccactcgce
gaggtcatca
tacaactatg
gtgtttgaag
ggtttetgge
ttcccagtceca
atcctteege
tacaagtttg
ggcttctacg
catgtgcacg
gaagactgtg

<210> 30
<211> 453
<212> PRT
Q213> A%

<400> 30

420

cecetgeeetg
acggcatccg
ccegggagac
tggacaacct
ccecegeagac
ceceeccacce
tccggaaggg
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgegggt
acaagagcat
ctgcagtcaa
taggagagca
tctcactcta
agcaatacct
ccatctcaca
ttgtetttga
atgagttcag
gctacaacat

geteetgetg
gectgeeecetg
cgacgaagag
gaggggcaag
gctcaacatc
cttcctgeat
tgtgtatgtg
catccccecat
caagttcttc
tgccaggecet
tcecaaccte
gctggectet
cagtctectgg
ggagatcaat
tgtggacagt
atccatcaag
gcetggtgtge
cctaatgggt
gcggecagtg
gtcatccacg
tcgggeecga
gacggcagesg
tccacagaca

425

tggatgggcg
cgcagceggcee
cccgaggage
tcggggcagg
ctggtggata
cgctactacc
ccctacacce
ggceccaacg
atcaacggct
gacgactcce
ttcteeetge
gtcggaggea
tatacaccca
ggacaggatc
ggcaccacca
gcagectecet
tggcaagcag
gaggttacca
gaagatgtgg
ggcactgtta
aaacgaattg
gtggaaggcece
gatgagtcat

cgggagtgcet
tggggggcec
ccggeeggag
gctactacgt
caggcagcag
agaggcagct
agggcaagtg
tcactgtgeg
ccaactggga
tggagecttt
acctttgtgg
gcatgatcat
tccggeggga
tgaaaatgga
accttecgttt
ccacggagaa
gcaccaccce
accagtcctt
ccacgtccca
tgggagetgt
getttgetgt
cttttgteac
ga

415

geetgeccac
cceeetgges
gggecagettt
ggagatgacc
taactttgca
gtccagcaca
ggaaggegag
tgccaacatt
aggcatcctg
ctttgactct
tgctggette
tggaggtatce
gtggtattat
ctgcaaggag
gcccaagaaa
gttccctgat
ttggaacatt
ccgcatcacc
agacgactgt
tatcatggag
cagecgettge
cttggacatg

Met Ala Gln Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val

1

5

10

114

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362
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Leu

Gly

Glu

Asp

65

Val

Ser

Tyr

Tyr

Leu

145

Ala

Glu

Ser

Asn

Ser

225

Asp

Pro

Leu

Glu

50

Asn

Gly

Asn

Gln

Val

130

Val

Ala

Gly

Leu

Leu

210

Glu

His

Ala

Gly

35

Pro

Leu

Ser

Phe

Arg

115

Pro

Ser

Ile

Ile

Glu

195

Phe

Val

Ser

His

20

Gly

Glu

Arg

Pro

Ala

100

Gln

Tyr

Ile

Thr

Leu

180

Pro

Ser

Gly

Ala

Glu

Gly

Pro

85

Val

Leu

Thr

Pro

Glu

165

Gly

Phe

Leu

Thr Gln His Gly

Pro

Pro

Lys

70

Gln

Gly

Ser

Gln

His

150

Ser

Leu

Phe

Gln

Leu

Gly

o5

Ser

Thr

Ala

Ser

Gly

135

Gly

Asp

Ala

Asp

Leu
215

25

Gly Leu
40

Arg Arg

Gly Gln

Leu Asn

Ala Pro

105

Thr Tyr
120

Lys Trp

Pro Asn

Lys Phe

Tyr Ala

185

Ser Leu
200

Cys Gly

Leu Ala Ser Val Gly Gly

230

Leu Tyr Thr Gly Ser Leu

Ile Arg Leu

Arg Leu Pro

Phe
60

Gly Ser

Gly Tyr Tyr

75

Ile Leu Val

90
Phe

His Pro

Arg Asp Leu

Glu Glu

140

Gly

Val Thr

155

Val

Phe Ile Asn

170

Glu Ile Ala

Gln

Val Lys

Phe
220

Ala Gly

Ser Met Ile

235

Trp Tyr Thr

115

Pro Leu Arg
30

Arg Glu Thr
45

Val Glu Met

Val Glu Met

Asp Thr Gly

95

Leu His Arg
110

Arg Lys Gly
125

Leu Gly Thr

Arg Ala Asn

Gly Ser Asn
175

Arg Pro Asp
190

Thr His Val
205

Pro Leu Asn

Ile Gly Gly

Pro Ile Arg

Ser

Asp

Val

Thr

80

Ser

Tyr

Val

Asp

Ile

160

Trp

Asp

Pro

Gln

Ile
240

Arg
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Glu

Asp

Asp

Ala

305

Gly

Pro

Thr

Pro

Ile

385

Gly

Val

Gly

Gln

Trp Tyr

Leu Lys

275

Ser Gly
290

Val Lys

Phe Trp

Trp Asn

Asn Gln
355

Val Glu
370

Ser Gln

Phe Tyr

Ser Ala

Pro Phe

435

Thr Asp
450

<210> 31
<211> 1380

Tyr

260

Met

Thr

Ser

Leu

Ile

340

Ser

Asp

Ser

Val

Cys

420

Val

Glu

245

Glu

Asp

Thr

Ile

Gly

325

Phe

Phe

Val

Ser

Val

405

His

Thr

Ser

Val

Cys

Asn

Lys

310

Glu

Pro

Arg

Ala

Thr

390

Phe

Val

Leu

Ile Ile

Lys Glu
280

Leu Arg
295

Ala Ala

Gln Leu

Val Tle

Ile Thr

360

Thr Ser

375

Gly Thr

Asp Arg

His Asp

Asp Met
440

Val

265

Tyr

Leu

Ser

Val

Ser

345

Ile

Gln

Val

Ala

Glu

425

Glu

250

Arg Val

Asn Tyr

Pro Lys

Ser Thr
315

Cys Trp
330

Leu Tyr

Leu Pro

Asp Asp

Met Gly
395

Arg Lys
410

Phe Arg

Asp Cys

116

Glu

Asp

Lys

300

Glu

Gln

Leu

Gln

Cys

380

Ala

Arg

Thr

Gly

Ile Asn
270

Lys Ser
285

Val Phe

Lys Phe

Ala Gly

Met Gly
350

Gln Tyr
365

Tyr Lys

Val Ile

Ile Gly

Ala Ala

430

Tyr Asn
445

255

Gly

Ile

Glu

Pro

Thr

335

Glu

Leu

Phe

Met

Phe

415

Val

Ile

Gln

Val

Ala

Asp

320

Thr

Val

Arg

Ala

Glu

400

Ala

Glu

Pro
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<212> DNA
213> A%

<400> 31

atggcccaag
ggcacccagce
ctgeggetge
gtggagatgg
gtgggcagcece
gtgggtgctg
taccgggacc
ctgggcaccg
gctgecatca
gggctggeet
ctggtaaagc
ccectceaace
gaccactcge
gaggtcatca
tacaactatg
gtgtttgaag
ggtttetgge
ttcccagtca
atccttcege
tacaagtttg
ggcttctacg
catgtgcacg
gaagactgtg

<210> 32
<211> 459
<212> PRT
213> A%

<400> 32

ccectgeeetg
acggcatccg
ccegggagac
tggacaacct
ccececgeagac
cececccaccee
tccggaagesg
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgcgggt
acaagagcat
ctgcagtcaa
taggagagca
tctcactcta
agcaatacct
ccatctcaca
ttgtetttga
atgagttcag
gctacaacat

geteetgetg
gctgeececetg
cgacgaagag
gaggggcaag
gctcaacatce
cttcctgeat
tgtgtatgtg
catcccccat
caagttctte
tgccaggecet
tcccaaccte
getggeetet
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
getggtgtge
cctaatgggt
gcggccagtg
gtcatccacg
tcgggeceega
gacggcagceg
tccacagaca

tggatggsce
cgcageggece
ccecgaggage
tcggggeagg
ctggtggata
cgctactacce
ccctacacce
ggceccaacg
atcaacggct
gacgactccc
ttctecctge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcagectect
tggcaagcag
gaggttacca
gaagatgtge
ggcactgtta
aaacgaattg
gtggaaggcce
gatgagtcac

Met Ala Gln Ala‘Leu Pro Trp Leu Leu Leu Trp

1

5

10

Leu Pro Ala His Gly Thr Gln His Gly Ile Arg

20

25

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu

35

40

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser

117

cgggagtget
tgggggecsec
ccggeeggag
gctactacgt
caggcagcag
agaggcagct
agggcaagtg
tcactgtgeg
ccaactggga
tggagecttt
acctttgtgg
gcatgatcat
tceggeggga
tgaaaatgga
accttcgttt
ccacggagaa
gcaccacccce
accagtcctt
ccacgtccca
tgggagctgt
getttgetgt
cttttgtcac
agcagcagca

Met Gly Ala

Leu Pro Leu

30

Pro Arg Glu
45

Phe Val Glu

gcetgeecac
ceeeetggge
gggcagettt
ggagatgacc
taactttgca
gtccagcaca
ggaaggggag
tgccaacatt
aggcatcctg
ctttgactct
tgctggette
tggaggtatc
gtggtattat
ctgcaaggag
gcccaagaaa
gttccetgat
ttggaacatt
ccgeatcacc
agacgactgt
tatcatggag
cagegettge
cttggacatg
gcagcagtga

Gly Val

15

Arg Ser

Thr Asp

Met Val

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

65

Val

Ser

Tyr

Tyr

Leu

145

Ala

Glu

Ser

Asn

Ser

225

Asp

Glu

Asp

50

Asn

Gly

Asn

Gln

Val

130

Val

Ala

Gly

Leu

Leu

210

Glu

His

Trp

Leu

Leu

Ser

Phe

Arg

115

Pro

Ser

Ile

Ile

Glu

195

Phe

Val

Ser

Tyr

Lys
275

Arg

Pro

Ala

100

Gln

Tyr

Ile

Thr

Leu

180

Pro

Ser

Leu

Leu

Tyr

260

Met

Gly

Pro

85

Val

Leu

Thr

Pro

Glu

165

Gly

Phe

Leu

Ala

Tyr

245

Glu

Asp

Lys

70

Gln

Gly

Ser

Gln

His

150

Ser

Leu

Phe

Gln

Ser

230

Thr

Val

Cys

55

Ser

Thr

Ala

Ser

Gly

135

Gly

Asp

Ala

Asp

Leu

215

Val

Gly

Ile

Lys

Gly

Leu

Ala

Thr

120

Lys

Pro

Lys

Tyr

Ser

200

Cys

Gly

Ser

Ile

Glu
280

Gln

Asn

Pro

105

Tyr

Trp

Asn

Phe

Ala

185

Leu

Gly

Gly

Leu

Gly

Ile

90

His

Arg

Glu

Val

Phe

170

Glu

Val

Ala

Ser

Trp
250

Tyr

5

Leu

Pro

Asp

Gly

Thr

155

Ile

Ile

Lys

Gly

Met

235

Tyr

Val Arg Val

265

60

Tyr

Val

Phe

Leu

Glu

140

Val

Asn

Ala

Gln

Phe

220

Ile

Thr

Glu

Tyr Asn Tyr Asp

118

Val

Asp

Leu

Arg

125

Leu

Arg

Gly

Arg

Thr

205

Pro

Ile

Pro

Ile

Lys
285

Glu Met Thr
80

Thr Gly Ser
95

His Arg Tyr
110

Lys Gly Val

Gly Thr Asp

Ala Asn Ile

160

Ser Asn Trp
175

Pro Asp Asp
190

His Val Pro

Leu Asn Gln

Gly Gly Ile

240

Ile Arg Arg
255

Asn Gly Gln
270

Ser Ile Val
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Asp Ser Gly
290

Ala Val Lys
305

Gly Phe Trp

Pro Trp Asn

Thr Asn Gln

355

Pro Val Glu
370

Ile Ser Gln
385

Gly Phe Tyr

Val Ser Ala

Gly Pro Phe

435

Gln Thr Asp

450

<210> 33
211> 25

<212> PRT
Q213> A

<400> 33

Thr

Ser

Leu

Ile

340

Ser

Asp

Ser

Val

Cys

420

Val

Glu

Thr

Ile

Gly

325

Phe

Phe

Val

Ser

Val

405

His

Thr

Ser

Asn

Lys

310

Glu

Pro

Arg

Ala

Thr

390

Phe

Val

Leu

His

Leu

295

Ala

GlIn

Val

Ile

Thr

375

Gly

Asp

His

Asp

His
455

Arg Leu

Ala Ser

Leu Val

Ile Ser

345

Thr Ile
360

Ser Gln

Thr Val

Arg Ala

Asp Glu
425

Met Glu
440

His His

Pro

Ser

Cys

330

Leu

Leu

Asp

Met

Arg

410

Phe

Asp

His

Lys Lys
300

Thr Glu
315

Trp Gln

Tyr Leu

Pro Gln

Asp Cys
380

Gly Ala
395

Lys Arg

Val

Lys

Phe Glu Ala

Phe

Pro

Ala Gly Thr

Met

Gln

365

Tyr

Val

Ile

Gly

350

Tyr

Lys

Ile

Gly

335

Glu

Leu

Phe

Met

Phe
415

Arg Thr Ala Ala Val

430

Cys Gly Tyr Asn Ile

His

445

Asp

320

Thr

Val

Arg

Ala

Glu

400

Ala

Glu

Pro

Ser Glu Gln Gln Arg Arg Pro Arg Asp Pro Glu Val Val Asn Asp Glu

1

5

Ser Ser Leu Val Arg His Arg Trp Lys

10

119

15
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20 25

<210> 34
<211> 19
<212> PRT
213> A%

<400> 34
Ser Glu Gln Leu Arg Gln Gln His Asp Asp Phe Ala Asp Asp Ile Ser
1 5 10 15

Leu Leu Lys

<210> 35
211> 29
<212> DNA
213> A%

<400> 35
gtggatccac ccagcacggc atccggetg 29

<210> 36
<211> 36

<212> DNA
Q213> A%

<400> 36
gaaagctttc atgactcatc tgtctgtgga atgttg 36

<210> 37
<211> 39
<212> DNA
213> A%

<400> 37
gatcgatgac tatctctgac tctccgegtg aacaggacg 39

<210> 38
<211> 39
<212> DNA
Q213> A%

120
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<400> 38
gatccgtcct gttcacgegg agagtcagag atagtcatce 39

<210> 39
211> 77

<212> DNA
213> NTJ75)

<220>
223> NLF¥|#ik: Hu-Asp2

<400> 39
cggecatcegg ctgeecectge gtageggtet gggtgegtget ccactgggte tgegtetgee 60
ccgggagacc gacgaag 77

<210> 40
211> 77

<212> DNA
213> NTF5

<220>
<223> NI JFHH#iR: Hu-Asp2

<400> 40
cttcgteggt ctcecegggge agacgcagac ccagtggage accacccaga ccgetacgea 60
ggggeageeg gatgeceg 77

<210> 41

<211> 51

<212> DNA
213> NP3

<2205
223> NI F¢¥|##iik: Caspase 8
IEIT A=Y

<400> 41
gatcgatgac tatctctgac tctccgetgg actctggtat cgaaaccgac g 51

<210> 42

211> 51

<212> DNA
213> NLF%|
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<220>
<223> NILJ73\##id: Caspase 8
VIBIML A

<400> 42
gatccgtcgg tttcgatacc agagtccagce ggagagtcag agatagtcat c 51

<210> 43
211> 32

<212> DNA
213> A%

<400> 43
aaggatcctt tgtggagatg gtggacaacc tg 32

<210> 44
<211> 36

<212> DNA
213> A%

<400> 44
gaaagctttc atgactcatc tgtctgtgga atgttg 36

<210> 45
<211> 24

<212> DNA
213> NLJF%)|

<220>
223> NTJF%)HEd: 6-His dxid

<400> 45
gatcgcatca tcaccatcac catg 24

<210> 46
211> 24
<212> DNA
213> ANTF5)

<220>
<223> NIFF¥#ik: 6-His #rid

<400> 46
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gatccatggt gatggtgatg atgc 24

<210> 47
Q11> 22

<212> DNA
213> NLFF)

<220>
223> NTLJFH)HEid: 5IN KK #F

<400> 47
gactgaccac tcgaccaggt tc 22

<210> 48
<211> 51
<212> DNA

Q213> N5

<220>
223> NILJFF|H#EikR: 5N KK )5

<400> 48
cgaattaaat tccagcacac tggctacttc ttgttctgca tctcaaagaa ¢ 51

<210> 49
211> 26

<212> DNA
213> NTF%)

<220>
<223> NTFP5iHEiR: 5IN KK P

<400> 49
cgaattaaat tccagcacac tggcta 26
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K1 (1)

ATGGGCGCACTCGCCCGGGCGCTGCTGCTGCCTCTGCTGGCCCAGTGGCTCCTGCGCGCC
M ¢ AL A RAULILULU®PILILAIQWILTILR A

CCCCGGAGCTGGCCCCCGCGCCCTTCACGCTGCCCCTCCGGGTGGCCGCGGCCACGAAC
A P EL A PAPFTTULUPULI RV AAATN

CGCGTAGTTGCGCCCACCCCGGGACCCGGGACCCCTGCCGAGCGCCACGCCGACGGCTTG
R V VA PTU®PGZ?PGTU®PAEIZRUH®ADGTL

GCGCTCGCCCTGGAGCCTGCCCTGGCGTCCCCCGCGGGCGCCGCCAACTTCTTGGCCATG
AL AL EPATLA ASUP-AGA AR AMNTFTILAMHM

GTAGACAACCTGCAGGGGGACTCTGGCCGCGGCTACTACCTGGAGATGCTGATCGGGACC
vV D NL Q GD SGU RGYYULEMLTIGT

CCCCCGCAGAAGCTACAGATTCTCGTTGACACTGGAAGCAGTAACTTTGCCGTGGCAGGA
PPQKLQILVDTGSSNFAVAG

ACCCCGCACTCCTACATAGACACGTACTTTGACACAGAGAGGTCTAGCACATACCGCTCC
T P H S Y I pTYV FDTEWRS ST YR S

AAGGGCTTTGACGTCACAGTGAAGTACACACAAGGAAGCTGGACGGGCTTCGTTGGGGAA
K ¢ F DV TVZ XKYTZOQGSsSs WTGF V G E

GACCTCGTCACCATCCCCAARAGGCTTCAATACTTCTTTTCTIGTCAACATTGCCACTATT
DLVTIPKGFNTSFLVNIATI

TTTGAATCAGAGAATTTCTTTTTGCCTGGGATTAAATGGAATGGAATACTTGGCCTAGCT
F E S ENVF F L PG I K WNGTIULGTUL A

TATGCCACACTTGCCAAGCCATCAAGTTCTCTGGAGACCTTCTTCGACTCCCTGGTGACA
Y ATL AKU©P S S SLETTFFDSTL VT

CAAGCABACATCCCCAACGTTTTCTCCATGCAGATGTGTGGAGCCGGCTTGCCCGTTIGCT
QANIPNVFSMQMCGAGLPVA

GGATCTGGGACCAACGGAGGTAGTCTTGTCTTGGGTGGAATTGAACCAAGTTTGTATAAA
G S 6T NGG SLVL GG I EPS L Y K

GGAGACATCTGGTATACCCCTATTAAGGAAGAGTGGTACTACCAGATAGAAATTCTGAAA
G D I WY TUPTII KETEWTYYOQOQTIZETITZLK

TTGGAAATTGGAGGCCAAAGCCTTAATCTGGACTGCAGAGAGTATAACGCAGACAAGGCC
L E I G G 9 S L NL DOCREYNHA SADIKA

ATCGTGGACAGTGGCACCACGCTGCTGCGCCTGCCCCAGAAGGTGTTTGATGCGGTGGTG
I vbS$SGTTULTILU RILU®POQI KUV FDAWVYV

GAAGCTGTGGCCCGCGCATCTCTGATTCCAGAATTCTCTGATGGTTTCTGGACTGGGTCC
E AV ARA A S UL I PEVF S DGV FW T G s

CAGCTGGCGTGCTGGACGAATTCGGAAACACCTTGGTCTTACTTCCCTAAAATCTCCATC
QLACWTNSETPWSYFPKISI

TACCTGAGAGATGAGAACTCCAGCAGGTCATTCCGTATCACAATCCTGCCTCAGCTTTAC
Y L. R D ENS SR S F R I TIUL P QLY

ATTCAGCCCATGATGGGGGCCGGCCTGAATTATGAATGTTACCGATTCGGCATTTCCCCA
I 9 PMMGA AGTLNYET CYRTFGTI S P

TCCACAAATGCGCTGGTGATCGGTGCCACGGTGATGGAGGGCTTCTACGTCATCTTCGAC
S T NAL VI GATUVMEGT FYUV I FD

AGAGCCCAGAAGAGGGTGGGCTTCGCAGCGAGCCCCTGTGCAGAAATTGCAGGTGCTGCA
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K1 (2)

R A Q K RV G F A A S P C A E I A G A A

GTGTCTGAAATTTCCGGGCCTTTCTCAACAGAGGATGTAGCCAGCAACTGTGTCCCCGCT
vV S EI s ¢ P F S TEUDUVVA S NUCV P A

CAGTCTTTGAGCGAGCCCATTTTGTGGATIGTGTCCTATGCGCTCATGAGCGTCTGTGGA
Q S L $sS EP I L W I VS Y ALMSUVCG

GCCATCCTCCTTGTCTTAATCGTCCTGCTGCTGCTGCCGTTCCGGTGTCAGCGTCGCCCC
A I L L VL, I VL L LL P F R C QO R R P

CGTGACCCTGAGGTCGTCAATGATGAGTCCTCTCTGGTCAGACATCGCTGGAAATGAATA
R D P EV VNDE S S L VRHRWK

GCCAGGCCTGACCTCAAGCAACCATGAACTCAGCTATTAAGAAAATCACATTTCCAGGGC
AGCAGCCGGGATCGATGGTGGCGCTTTCTCCTGTGCCCACCCGTCTTCAATCTCTGTTCT
GCTCCCAGATGCCTTCTAGATTCACTGTCTTTTGATTCTTGATTTTCAAGCTTTCAAATC
CTCCCTACTTCCAAGAAAAATAATTAAAAAAAAAACTTCATTCTAAACCAAAAAAAAAAA
AAAA
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Kl 2 (1)

ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCAC
M A Q A L P WL L L WM G A G V L P A H

GGCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGG
G T Q H G I R L P L R S G L G G A P L G

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT
L R L P R E T D EE P E E P G R R G S F

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC
vV EM YV DNUILIRGI K S G Q G Y Y V EM T

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA
v 6 $S p P Q TL NI L VD TG S S N F A

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA
vV 6 A A P H P F L HRY Y QR QL S s T

TACCGGGACCTCCGGAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG
Y R DL R K G VY V P Y T Q G K W E G E

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT
L 66 T DL VvV 8 I P H G P NV TV R A N I

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG
A A I T E S D K F F I N G S N W E G I L

GGGCTGGCCTATGCTGAGATTGCCAGGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCT
G L A Y A E I A RL C G A G F P L N Q s

GAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTAC
E v L A §$ VvV 6 G s M I I G G I D H S L Y

ACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTGATCATTGTG
T 6 S L W Y T P I R R E W Y Y E V I I V

CGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAG
R VvV EI N G ©Q DL KM DCIKE Y N Y D K

AGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCA
s I v b s 6T T™NUL R L P K K V F E A A

GTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGA
vV K §$ I K A A S S T E K F P D G F W L G

GAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCA
E 0 L, v C W A G T TP WN I F P V I S

CTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAA
L ¥y LM G E V T™NOQ S F R I T™TIL P Q Q

TACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATC
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&2 (2)

Yy L R P V. ED V A T S Q DD C Y K F A I

TCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTC
s ¢ s s T G T™VMGA AUV IMESGVF Y V V

TTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGCCATGTGCACGATGAG
F D R A R K R I G F A V S A C H V H D E

TTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATGGAAGACTGTGGCTAC
F R T A A V E G P F VT L D M E D C G Y

AACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTATGTCATGGCTGCCATC
N I P Q T D E S T L M T I A Y V M A A I

TGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGGCGCTGCCTCCGCTGC
¢ AL F ML P L C L MV C Q W R C UL R C

CTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTGAAGTGAGGAGGCCCA
L R Q ¢ #H p b ¥Fr A D D I S L L K

TGGGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCACTTTGGTCACAAGTA
GGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCCCCACCCACCAAATGC
CTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAGGGACTGTACCTGTAG
GAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACTCTTGGTCACCTCAAA
TTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCTTTGTCCACCATTCCT
TTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAAGTACTGGCATCACAC
GCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAGAGAAGAGACCAAGCTTGTTT
CCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATTTGCTTTAGAGACAGG
GACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGAAAAAAAAAAAAA
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K3 (1)

ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCAC
M A Q AL P WUL L L WMG A G V L P A H

GGCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGE
G T Q H G I RL P LR S G L G G A P L G

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT
L R L PR ETDETEU&PUETEUZPGT RTU RTG S F

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC
vV EM V DNILRG K S G Q0 G Y Y V EM T

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA
vV 6 s P P QO TILNIILV DTG S S N F A

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA
V G A A P HUPVF L HI R Y Y QR QL S s T

TACCGGGACCTCCGGAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGCCAAGGGGAG
Y R D L R K G V Y V P Y T Q G XK W E G E

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT.
L 6T DL V S I P H G PNV TV R AN I

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG
A A I T E S D K F F I NG S N WUEG I L

GGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCT
G L A Y A EIAURUPUDUD S L E P F F D S

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTC
L v K ¢ T H V P NL F S L QL CGATG G F

CCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATC
P L N Q S E V L A SV G G S M I I ¢ ¢ 1

GACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTAT
DHSL Y TG S L WY TP I RU RUEUWY Y

GAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAG
E vV I 1 v RV E I NG Q DL K M D C K E

TACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGARA
Y NY D K S I VvV D S G T TN L R L P K K

GTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGAT
VF EA AV K S I KOADB AS S TEIZ KT F P D
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K3 (2)

GGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATT
G F WL G E QUL V C W QA G T T P WN T

TTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACC
F P VI S L YL M G EV TNOQ S F R I T

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGT
I L.P Q Q YL R P V EDV AT S QO DUDC

TACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAG
Y K F A I $S Q S S TG T VMG AUV I ME

GGCTTCTACGTTGTCTTTGATCGGGCCCGARAACGAATTGGCTTTGCTGTCAGCGCTTGC
G F Y VvV F DU R ATRIEKI RIGT FA AUV S A C

CATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATG
H V HDEVFRT A AUVESGUZPUVF UV TIL DM

GAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTAT
E D CGY NI P Q TDESTTILMTI A Y

GTCATGGCTGCCATCTGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGG
vV M A A I C AL FMULUPU LU CLMUYVUCOQOW

CGCTGCCTCCGCTGCCTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTG
R ¢ L R CL R Q Q H DDV F A DDTI S L L

AAGTGAGGAGGCCCATGGGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCA
K

CTTTGGTCACAAGTAGGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCC
CCACCCACCAAATGCCTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAG
GGACTGTACCTGTAGGAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACT
CTTGGTCACCTCAAATTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCT
TTGTCCACCATTCCTTTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAA
GTACTGGCATCACACGCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAGAGAAG
AGACCAAGCTTGTTTCCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATT
TGCTTTAGAGACAGGGACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGA

ATTAAAAAAAAAAAAAAAAAAAAAAAAAAA
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K 4

ATGGCCCCAGCGCTGCACTGGCTCCTGCTATGGGTGGGCTCGGGAATGCTGCCTGCCCAG
M A P A L H W L L L W V G S G M L P A
GGAACCCATCTCGGCATCCGGCTGCCCCTTCGCAGCGGCCTGGCAGGGCCACCCCTGGGT
G T HUIL G I RUL PLUZRSGTULA ATGT PZPTIL G
CTGAGGCTGCCCCGGGAGACTGACGAGGAATCGGAGGAGCCTGGCCGGAGAGGCAGCTTT
L R L PRETTUDTETETSTETETPGTZ RTI RTGS F
GTGGAGATGGTGGACAACCTGAGGGGARAGTCCGGCCAGGGCTACTATGTGGAGATGACT
V EM V D NL R G K S G QQ G Y Y V EMT
GTAGGCAGCCCCCCACAGACGCTCAACATCCTGGTGGACACGGGCAGTAGTAACTTTGCA
Vs PP OQTULNTITILTV VDTG GS S NTF A
GTGGGGGCTGCCCCACACCCTTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA
VGAAUPUHUPTFTLUHIRTYZYOQRU QUL S s T
TATCGAGACCTCCGAAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAGGGGGAA
Y R DL R K 6V Y VvV P Y T Q G K W E G E
CTGGGCACCGACCTGGTGAGCATCCCTCATGGCCCCAACGTCACTGTGCGTGCCAACATT
L G TDJLV S I PHGZPNUVTVU RATINI
GCTGCCATCACTGAATCGGACAAGTTCTTCATCAATGGTTCCAACTGGGAGGGCATCCTA
A A I TE SDJZEKTFT FIDNGSINUWETGTITL
GGGCTGGCCTATGCTGAGATTCCCAGGCCCGACGACTC TTTGGAGCCCTTCTTTGACTCC
G L AYAETIA ARZPUDTUDSTILETPTFEFTFTD S
CTGGTGAAGCAGACCCACATTCCCAACATCTTTTCCCTGCAGCTCTGTGGCGCTGGCTTC
L V K 0T HTI PNTITFSL QLT CGA ATGF
CCCCTCAACCAGACCGAGGCACTGGCCTCGGTOGGAGGGAGCATCATCATTGGTGGTATC
P L NOTEA AWATLU BASU VGG SMTITIGSGI
GACCACTCGCTATACACGGGCAGTCTCTGGTACACACCCATCCGGCGGGAGTGGTATTAT
D HS L Y TG S L WU YTUZ®PTIZ RTIRIETUWYY
GAAGTGATCATTGTACGTGTGGAAATCAATGGTCAAGATC TCAAGATGGACTGCAAGGAG
E V I I VRV ETIHNZGT QU DTLIZEKXMZDTC X E
TACAACTACGACAAGAGCATTGTGGACAGTGGGACCACCAACCTTCGCTTGCCCAAGAAA
Y NYDZXK S I VD SGTTHUNTILT RTILTP KK
GTATTTGAAGCTGCCGTCAAGTCCATCAAGGCAGCCTCCTCGACGGAGAAGTTCCCGGAT
vV F E A A V K s I XK A A S $§ T E K F P D
GGCTTTTGGCTAGGGGAGCAGCTGGTGTGCTGGCAAGCAGGCACGACCCCTTGGAACATT
G F WLGTET OTLUVCWOQA AGTTTZPUWNI
TTCCCAGTCATTTCACTTTACCTCATGGGTGAAGTCACCAATCAGTCCTTCCGCATCACC
F PV I S L YLMGTETUTYVTUNZGQSTFIRTIT
ATCCTTCCTCAGCAATACCTACGGCCGGTGGAGGACGTGGCCACGTCCCAAGACGACTGT
I L P Q Q YLRU PVETDJVYVA ATS QDD C
TACAAGTTCGCTGTCTCACAGTCATCCACGGGCACTGTTATGGGAGCCGTCATCATGGAA
Y K F AV S Q S S TGTUVMGA AV VTIME
GGTTTCTATGTCGTCTTCGATCGAGCCCGAAAGCGAATTGGCTTTGCTGTCAGCGCTTGC
G F Y VVV F DR RARTIEKTERTITGTFA ATV S-A C
CATGTGCACGATGAGTTCAGGACGGCGGCAGTGGARGGTCCGTTTGTTACGGCAGACATG
H VHDTETFT RTA AATYVETGTPTFVTA ATDM
GAAGACTGTGGCTACAACATTCCCCAGACAGATGAGTCAACACTTATGACCATAGCCTAT
E DCG VYNTIU®POQTUDTESTTULMTTI A Y
GTCATGGCGGCCATCTGCGCCCTCTTCATGTTGCCACTCTGCCTCATGGTATGTCAGTGG
VM AATIGALTFMILZPTLTZCTILMV VC COQUW
CGCTGCCTGCGTTGCCTGCGCCACCAGCACGATGACTTTGCTGATGACATCTCCCTGCTC
R C L RCULIRUHOQHDTDTFA ATDTDTIS L L
AAGTAAGGAGGCTCGTCGGCAGATGATGGAGACGCCCCTGGACCACATCTGEGTGETTCC
K
CTTTGGTCACATGAGTTGGAGCTATGGATGGTACCTGTGGCCAGAGCACCTCAGGACCCT
CACCAACCTGCCAATGCTTCTGGCGTGACAGAACAGAGAAATCAGGCAAGCTGGATTACA
GGGCTTGCACCTGTAGGACACAGGAGAGGGAAGGAAGCAGCGTTCTGGTGGCAGGAATAT
CCTTAGGCACCACAAACTTGAGTTGGAAATTTTGCTGCTTGAAGCTTCAGCCCTGACCCT
CTGCCCAGCATCCTTTAGAGTCTCCAACCTARAGTATTCTTTATGTCCTTCCAGAAGTAC
TGGCGTCATACTCAGGCTACCCGGCATGTGTCCCTGTGGTACCCTGGCAGAGAAAGGGCC
AATCTCATTCCCTGCTGGCCAAAGTCAGCAGAAGAAGGTGAAGTTTGCCAGTTGCTTTAG
TGATAGGGACTGCAGACTCAAGCCTACACTGGTACAAAGACTGCGTCTTGAGATAAACAA
GAA
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K 5

1 MAQALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEE 50

A e N NN

1 MAPALHWLLLWVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEE 50

51 PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA 100

LR e T T

51 SEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA 100

101 VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYT KWEGELGTDLVSIPH 150

RN

101 VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH 150

151 GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 200

IIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIII

151 NVIVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 200

201 LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW 250

LVLLE = Ll R - P L

201 LVKQTHIPNIFSLQLCGAGFPLNQTEALASVGGSMIIGGIDHSLYTGSLW 250

251 YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 300

LLELLLLLEE LT E L T LT

251 YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 300

301 VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG 350

IHIIIIIIIIIIHIIIHIIHIIIHIIHIIHIIHIIIIHIII

301 VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG 350

351 EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME 400

LLVLELCEER LT E LR L = LLEL LT

351 EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAVSQSSTGTVMGAVIME 400

401 GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIP T 450

HIIHI]IIHIIIIIIIlIIlIlIIIIlIIIIIII IIIIIIIHIII

401 GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTADMEDCGYNIPQT 450

451 DESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRCLRQQHDDFADDISLL 500

LELETLEELEEC T e e T

451 DESTLMTIAYVMAAICALFMLPLCLMVCQOWRCLRCLRHQHDDFADDISLL 500
501 K 501

501 K 501
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K6 (1)

ATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGCGGATCCACCCAGCACGGCATCCGG
M A S MT G G Q QM GR G ST OO H G I R

CTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGGCTGCGGCTGCCCCGGGAGACC
L P L R S GL GG AUZPILSGIU LU RIULUPI RTET

GACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTTGTGGAGATGGTCCACAACCTG
DEEPEEUZPGI RI RS G S F V EMVUDN L

AGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACG
R G K S GQ GY Y VEMTV VGSGPPO QT

CTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCC
L NI L VDTS G S SNV FA AV GA AP PTHP

TTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGT
F L H R Y Y Q R QUL S S T YRUDTULTZ RIK G

GTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAGCTGGGCACCGACCTCGTAAGC
VYV PY T QG K WEGETULGTUDTUL V S

ATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATTGCTGCCATCACTGAATCAGAC
I PH G PNV TV RANTIM AR BATITTE S D

AAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATT
K F F I NG SNWESGTIULGTL AVYOATE I

GCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTT
A R P DD S L EVPVFPFDSL VK QTH V

CCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTG
P NL F S L Q L C GA GV F PULNIGQSE V

CTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGC
L AS VGG s M I I GG I DHSULUVY TG

AGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTCATCATTGTCCGGCTG
S L W Y TP I RREW Y Y EV I I V R V

GAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAGAGCATT
E I NG Q DL KMUDTGCUEKETYDNYDIZEK S I

GTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCAGTCAAA
vDsSsS GG TTNULI RTILUPI K KV F EDAA AUV K

TCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAG
S I K A A S S TE K F P D G F W UL G E Q

CTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCACTCTAC
L v.¢cw oA G TTUPWNIF P V I S L Y

CTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTG
LM GEVTWNIGQSV FIRTITTIILUPUOQOUOQ YL

CGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAG
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K6 (2)

R PV EDV AT S Q D D C Y K F A I § ¢

TCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTGAT
s s T 6 TVMGAV I MESGT F Y V V F D

CGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGG
R A R KR I GF A V S A CH V HUDE F R

ACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATGGAAGACTGTGGCTACAACATT
T A AV E G P F V TLDMMETUDTCGYN I

CCACAGACAGATGAGTCATGA
P O T D E s *
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Bl 7 (1)

ATGGCTAGCATGACTGGTGGACAGCAAATGCGTCGCGGATCGATGACTATCTCTGACTCT
M A S M T GG Q Q M GR G SMTTI S D S

CCGCGTGAACAGGACGGATCCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGECOTS
P R E Q DG S T Q HG I RL P L IR S G L

GGGGGCGCCCCCCTGGGGCTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCC
G GA PL GLURULUPUZ RETTDTETE P E E P

GGCCGGAGGGGCAGCTTTGTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGC
G R R G S F V EMUVDINILIU RGTZ K S G Q G

TACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACA
Y Y VEM TV G S PP QTTUILNTITILU VD T

GGCAGCAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAG
G S S N F AV G A AUPUHUPT FTILUHTU RY Y Q

AGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGCGTGTATGTGCCCTACACCCAG
R 9 L $s s TYRDILIU RIEKTGV Y V p Y T Q

GGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTC
G K WEGEULGTUDTUILV S I P HG P N v

ACTGTGCGTGCCAACATTGCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCC
T VR A NI A A I TE S DI XTFU FTING S

AACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTG
N W E G I L G L A Y A ETI AU RUPUDTUD S L

GAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAG
E P F F D S L V K QTHV P UNILTF S L Q

CTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTGCTGGCCTCTGCTCGGAGGGAGE
L ¢ 66 A GF P L N QS E VUL AS VG G S

ATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGCAGTCTéTGGTATACACCCATC
M I I G G I D H S UL Y TG SL W Y T UP I

CGGCGGGAGTGGTATTATGAGGTCATCATTGTGCGGGTGGAGATCAATGCGACAGGATCTS
R R EW Y Y E V I I VRV E I N G Q D L

AAAATGGACTGCAAGGAGTACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAAC
K M DCIKEYNYDI XK S I VDS GGTTN

CTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCC
L R L P XK K VF EAA AUV Z K S I K A A S S

ACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGCGCAAGCAGGE
T E XK F P DG F WL GEUOQOULUVC W Q A G

ACCACCCCTTGGAACATTTTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAAC
T TP WN I F PV I L YLMGTETV VTN
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B 7 (2

CAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCC
Q S F R I T I L P Q @ YL R P V E D V A

ACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATG
T $ 9 b D CY K F A I S Q S S§ TG T V M

GGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGC
G A VI M EGVF Y V V F DU R AIRI KR I G

TTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCT
F A vV s a2 C H V HDEVF R TAA AV E G P

TTTGTCACCTTGGACATGGAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCATGA
F VT L DM E D C G Y NI P Q T D E § *
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ATGACTCAGCATGGTATTCGTCTGCCACTGCGTAGCGGTCTGGGTGGTGCTCCACTGGGT
M T Q HG I RL P LR S GUL G G A P L G -

CTGCGTCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT
L R L PR ETDEEUZPEEUZPUGUZ RI RTG S F -

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC
VEMV DNILIRGI K S G Q G Y Y VEMT -

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA
v s P P QTULNIULV DTG S S N F A -

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA
VGAAPUHUPT FULHIR RY Y QR QUL S s T -

TACCGGGACCTCCGGAAGGGCGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG
Y R DL RIKGUV Y VPYTOQ G KWEGE -

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT
L 6 TDUL V S I P HGUPNUV T VIR AN I -

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG
A A I T E S D K F F I NG S NWUEG I L -

GGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTGCGAGCCTTTCTTTGACTCT
G L A Y A ETIAURUPUDUDSLEU®PVFF D s

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTC
L VXK ¢ THV P NILTF S L QL C G A G F -

CCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATCGATCATTGGAGGTATC
P L N OQ S EV L A S VG G S M I I GGG I ~

GACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTAT
D H S L Y TG S L WY TPIIRIUREWY Y -

GAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAG
E v I I VRV ETI NG QDL KMTUDTCIZK E

TACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAA
Y NY p K $ I VvV b S GG T TNILU RUL P K K -

GTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGAT
vV F E A A V K S I K A A S S T E K F P D -

GGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATT
G F WL G E QL V C W Q A G T T P WN I -

TTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTTCGCATCACC
F PV I s L YL M GEV TWNOQ S F R I T -

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGT
I L. P Q9 QYL R PV EDVA AT S Q DD C -
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K8 (2)

TACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAG
Y K F A I S ¢ s § TG TV M G A V I M E -

GGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGC
G F Y v v F DR A RI KU RTIGUV FAV S A C -

CATTAG
H *
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K9

«—CTF99

mock transfected
Asp2-2 antisense

Asp2-1reverse

Asp2-2 reverse

Asp2-1 antisense

1P: Ab 369 |

IP: Ab C8
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AP

- «CTF9

APP-KK

APP-Sw-KK
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K11

MAQAL PWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEE
PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA
VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH
GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS
LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW
YTPIRREWYYEVIIVRVEINGODLKMDCKEYNYDKSIVDSGTTNLRLPKK
VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG
EVINQSFRITILPQQYLRPVEDVATSODDCYKFAISQSSTGTVMGAVIME
GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT
DES

140



200310119665. 6 L R 5 18/181

K 12

MAOALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEE
PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA
VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH
GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS
LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW
YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK
VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG
EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME

GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT
DESHHHHHH
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