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Fr 51 HE @2 5% % .25 |ppc
Fr 51 M 72 5% 5 127 |acn
Fr 51 HE 78 5% 5 29 icd
F %1 ffE 28 5% 5 :31 |lpd
Fe I HE 72 5% A% 133
7 %I HE @2 5% B .79 |edh
Fr 5l W &8 5% % 89

odhA

gltA

31k 3 3ZHIK
1 6 % M{HE

FFolmERyEH - 3 23 > 295
mBEZEM (ORF s ) D KFFYHERRE -
ORFHEMKEHEHGTG - HAFIHRFRKRGCT GREFZLK

HEBMER H5%UES S kR -

HE-T P S O B H mo I e 38 g o 3 1R
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FFolMERSEH - 1 6xFIaFMUMEORTF » HiI
5 mKFMHEReg Ll uA-gluB- gluCk
gl ubD -

EHEDNAFIRSHE BIEEERNEREERE
AJ12310% (CFERM BP-—-1542) 8%
BEBDNA KRHEAJ123108HFATEEAHEALEEN.
REBEBNMEE MoIPBEZHRZs cr BERAA A
EEMBERGFEREZERE  FMUEAEEAEEMERERESNH®T
Bz MR 11 k13 D N A F 5 1% 77 5 7> H
HEEEERBERERAT] 12340%% (FERM
BP-1539) KKAJ12309&% (FERM
BP-1541)

BRIEEEXERNBEREFEAT 1231088 (HABE
YS-314%%) KAJT12309&%x(FABEBRBYS
— 1 5 5 & %) & %F F i National Institute of Bioscience
and Human-Technology, Agency of Industrial Science and
Technology, Ministry of International Trade and Industry (¥
® & 5% :  305-8566, 1-3, Higashi l-chome, Tsukubashi,
Ibaraki-ken, Japan) > FF# HH /K 1 9 8 THE=H 1 3 H
HEHRBLB 2 BFERM P-9246KFERM
P—-9245 - #A1%H# KB Budapest Treaty A 1 9 8 7 %
+TH2THHEBZEBRER  TEFRHB: 2R
FERM BP—-151472 Ak F ERM B P —

1541 -
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AJT12340mF(ABRYS-—40mF) RF
%7 §* National Institute of Bioscience and Human-Technology,
Agency of Industrial Science and Technology, Ministry of
International Trade and Industry (¥ % & % © 305-8566, 1-3,
Higashi l-chome, Tsukubashi, Ibaraki-ken, Japan) » % 77 H i
B19R7THFE =H 10H » FF %M - B FERM P-9277 - R M
&k ¥ Budapest Treaty /A 1987 F + A 27 H #E % £ B & % & ~F
i » %%E%H®H: BFERM BP-1539 -

FHHMERSBE - 11 13RKR1IOSZEEFEFIR
scrBzEBFEY > FrHRARESE 1 1K1 3ZFI
Hlfm s B BB mEER RS (0F 50 6ER SRS -
12kK14)

BEEMEY (W BBRAEE) CREFEZHE
HAEHFBFI FTULRE BN -—BERETENRKRERF
5 > AMkBZEXEFRRFEI R Z5F MR EERKRER
RENLECEBDNAFEESEHERETP CR > INREARNEH
EERTHHFEZDNAFSY - E#FEHANEZDNAFR
BRIk BEE AR R MRS BT HERRKE
ERERENELEAEDNAERKFE  THRERNSEGZER
CEEDNARE #HPFNSZHEOERAMFBRETRA
EEESATTNEANEZEREZEZCTZTEDNARFE - A[#
A HEZHME > Fla TaKaRa LA PCR H#f 88 2 78 f & (Takara
Shuzo) e 1T ¥+ 1 #8 & & -

plan > BEBEEZEBIEEDNABNTGRFI (L
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(oD ek ik 3o o oo B (B bl R 8 S )

-______________..__..______‘5@-__—__—_.3_“}'..___.____.w)ﬁ‘._____________________



AT B O B H o 3 e 3 g o S 3

1289604

A7
B7
B~ BHRA (g9
THEDNAJNHEE “"¢gdh” - EBRXLAWE “GDH”

) ITNEREEERNEREE (WABREERNBEREE
AJ12310&M%)RrEEWDNA > HFAMHEMHROCRE
WDNAMSERIEKEBESFIERSEHB : 7T 7TKT 8L
FEHEBRREPIBNIFREP CR (REBEHENE) XM
T B4 HERAFNBZEGFRETRAOEEE > AN
fTEMWeg dhHER-

B EERESHEEBCHRFDNABNKDFI (LU
THEDNAJJWHEE “"gl tA” » HEEBERIFBRE “CS7
) IR HAEEEANBREE (WA KEERNEREE
AJ12310mA%FB)WREEEDNA > HEXHARXGOE
WDNAMGRERELAEESFIHEREB © 8 3 8 4L
EBRRFIBE FRPCR (REMHBEHNIE) KKXMIN
T4 BEHANBZHOAFRETRAOBEE > TR
=g 1 t AER -

wEF Bt 5 7R AJHEBEEEMEVWEREZ g dh
HERNg l t ARRN  KBEREFTENKFRFI B K
W % H B P Yl 1T R A -

EFRHEHEBREZHEEDNAFY  ZEBREZHBHRK
HERABRAGMATBERR I ZF FRANE > ERHED A
ERszsRIERN -

PR AZFHING ZDNA » R AKREERSZEH
DNACEHERREFI HMNEKERERRIETHER
SEHABREERNBEREENLAED N AZRE -

AUEFRREEA FEREFIZE (CNS)A4 #4& (210 x 297 2% ) -21 -
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B Rt MDNAZ A BELABDNAEZRE
- - PCR >~ HiEEMBDNA ~ KBLUKKE®EDNA

« ## ff %= 2 3t A Sambrook, J., Fritsch, E.F., Maniatis, T.,

Molecular Cloning, Cold Spring Harbor Laboratory Press, 1.21
(1989) -« 4 » o EE T HE AT EZHE > fl A
TaKaRa LA PCR H #% 3 J8 # £ (Takara Shuzo)# 1T -

WMEARBHDNAWFEE HEBRHARKRT -

Hh o OBABREEABREFENRLEAEHBDNAMKEHE
ERE R (F S auld Al ) K BHEEHEERBEIKXM
L EREMHAIE6FBEZDNARKFE: - FIRBFZDNA
B AZEMBEBEOWpHSG3 99 UERFEINHEZEM
ERHEPEARBGEEAELEARDNANERERNE

AR THEIFHEAPCRAEBENEREANS
HEXR ZHEE% - R L E FREBZEME Y H
EREEEZRCAGEOBEBER - X5 FH > TFRE
EBREEERCEB FRF2ES M -

Kt BTITHRBARMEZIFRAEE  BEHRESTF
EEREEERANBEREHORLEEBD N AFREKRET
PCR - 4 I HEAS FTUERESFHMBIERBAERE
B PCRBMAFER BHZETEMLHABE®RIHE  ILREE
NEeEEHEDNARFBRZBEHE - LBRMFETHP CRAR
WEET > BREEETEE R KSR ET — R EE LN
BPCRBAFBIEHBET —HMEE BRRXKERAFEDN
REMEXZ2ET -

AHIRREEA ¥ B E RIZE (CNS)A4 R (210 x 297 2% ) -22-
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HELiEBCHEPMRIEIEEEEREER AR £
EECHEHEPKAEMBEMADNA  A_HZE&ERKREFBEREL
mMAFBRBIEHERFY H UHLEKRERFINEZCD NN ER
ISR I = R=A o

HESESAENYEEERNZIDNARKFER A4
R ®E WA MR

RERBLACEOBEFRFAEREBOIDRE  ABHLZL
DNATWKBELBERAA - WM - FHA - WARKE— @
HHEBREBBECELNE - AR "HMHE" TEEHE
SEEEHEEBNMCERRKERBEE CEHEMmMSE - Kl > —
BimMEs  HWEHEHEREEEODBE K ERF I Z M
MLL3 0ZFE40 %l bk HHEESDEG D N IE
FE - FHBOSR  AXZ "BHE" B2EHEMHE KEHR
B2EHtTME EEER2ELIO0ME-

SN EBREEERCF Y RE M B A Lipman and
Peason(Science, 227, 1435-1441, 1985)F B 2 F & > EH M
€ 2 B B 1 Genetyx-Mac computer program (Software
Development Co., Tokyo, Japan)i 1T -

AW ZGDHEMBBRGCGDHZ 2 IKERF I HEK
CF o HMEMMETE40E880%HUE BEHERIO
290%mE HGDHEM.AE4 2T THI3T7TTHH
SHEBEGS  GFELEFAH "HMET KE2E30MHE BESE
B2ELHO0OM HEEERZ2ELOME-

AFPHZCSEBHRCSZE2HMBEERFINERZLT

AUIEREEA F B R F%E (CNS)A4 RA% (210 x 297 2% ) -23 -
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C HMPMETHE 4028 0% HUAE BEEERSOE
90 %ML HCSWEMHAEIT7TTCTTH23TTHMHFK
B EMHESF BE RE2E300MHE BEER
2ELHO0ME EEERZ2ELOMHE-

REEEBRFY  EFRENMCBEET EMNEE (B3
AR Mk A MASRKE) - EREEEKE
MEE > EUNGHREFEIHLALLAERENEDEAREHEE
v EBHBEMNDNA - DfEfFECHwEBEEERATNSG L
MZEMMWDNA - RBEHAFHEREEEAEERZE
FDNA (flamEhg) » LEHEAEHEERLZRE
DNAWMBMEY (PlABEHFREBLRAEREME) AR
iR s s e E (ON-H&E - N —fHE-N- &
mEM (NTG) UKBE) &#H -

bz B EEBERAA - M FEmA A KX ®E R
BRABAEKEEABRBEERIAAMR I RBEIEE -

EEEMMBPREEFREZDN ARG ERF
HEEEEBENEEEABEEEZEBEERNDNA > I
MAEHEOEBRAEY ZCEE R - @ Lt KB EH
BEABEIEHAZEHEWHRBEDNALSATSEH > flAOHR
FRBEHEAZHEREDNAXNEAL -—EBEMEZ R
DNAHAHBHHEDNARFH - ZDNAFIATHARF X ]
MEBBFEY ZDNARFI H RS2SR 5T EE YRR
HTRARZCEETBFIES LUREBEAERKEAEE®E
CIREBEEAEER WBELEMHEEZEBRE E42TT

AUEFRRE#A P B E FEE (CNS)A4L A A (210 x 297 % ) -24 -
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GDHERHNEMEH3I 7TTTCSHEN.E -
"EAEMTME I EEBRFI ZDNAREMEHEE
5l FEP CRBAZEFEBRFI DN AW RMFH LM ES

Az "HYWEST BERE -BER DEA
B EE -GS - RGEDLAEMEMERT - X
MEVHWHEETEESMEMEDNA (FlDNAMEELMST
AA5 0% ) FWMHEMHERZEE Dk BEMEUERN
DNAXRGHEHELTZKME -4 > DNAMEHERXNE
Vite o EEERMEE R — BT HER RS
6 0C)1xSSC-~0.1%SDS ®EZFERO . 1

(o i 260 30 o ot T (B i IR O )

xSSC-~0.1%SDS -

RERZEGE THHRXZCER  SERLEEB T ZHE
W UEREhmEBEEmREESEZER AW XERA
WGMBHRERSEETEIEE R EE > L HEE %R
Ih gE -

EFHEMNFIHEBRAKLPRBEADNA » T HAMEHER
RKBFEHEDNAZEHE -

FEERZHE > IBHLEREZOME H4EHEIL
MBRESEH (BEBERE)  BREH 0 AEE
HEABERER  ABEH HEFEAEES DRI EER
MR HPEE MERE VAR REKEYDME - K
e BEVNEZMEBLERZERBEERABRE

RUBIEREBA P EHBERIZE (CNS)AL AW (210 x 297 XK ) -25-
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EABHIDNABRBTEABREBE R - HEREF T
BUEBCHEBDNAEEMIPEREMADNA » LfFILE
ADNABIAAERER  MERANTSRBESEE S - €K
BEREET B IEECEE KREXREF IS T EL
wREREE HESAELE pUC19  pUCIS
+pBR322 - -pHSG299  pHSG39 9
pHSG398 RSF1010% -
EHEREFEMRERPT B IR CEHEE R D AM3 30
(HAHEMABMES 86769957198 3)
pHM 1519 (HAHFMAMEL 8 -7789 5/
1 98 3% ) % -4 HRKEZBEBIDNEHDNARF K
WEABREF T B LA CERB LS A LN KB R
HEES ARATEBFMENERERBNTTERERE R
BIREE T E L ER -
GHREBEBCERBRAMDT - SEEHEHBIBEYR
Ha T HEBRBREZFEEI> I BOFTR LA -

(o 2 o 5 e B (VB i 8 O )

pAJ 655 KEBEEBEAIT 11882 (FERM
BP-136)  BHEERFESRSE201
ATCC39135)

pAJT 1844 :KEBEHFBEAIT 11883
FERM BP-137)  %KKEERESRS82O02
(ATCC39136)

pAJB11:KREEBEAIT 11884 (FERM

BP—-138)

AUERREER ¥ B F1EE (CNS)AL A (210 x 297 2% ) -26 -
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pAJ 3148 #HEBEREESRSIE 203 (
ATCC3913T7)

DAJT 440 MEFAFLBEAIT 11901 (
FERM BP—-—140)

pHC4 : kKIEHEHEAJT 12617 (FERM
BP-3532)

B EARAEKREEEERAZENDN AR
2o S ABEDNAEBREFHANEDGEZEE T KK
EMHADNA - B BEREHAEEBMONT 4 DNAFEE
f

BT

W E MW EMADNAGEFETURERERT > ATHE
FEMMULTEMNELFE OB RBEREK - 12
gEHEMRARALEEEUEMD NAZBEN. ( Mandel,
M . and Higa, A . ,J . Mot . Biol . ,53, 159 (1970))
EEMETEEEMKERMT KB MCO MR &S A
DNA ( Duncan, C . H ., Wilson, G . A . and Young, F

E ., Gene, 1, 153 (1977 ) ) =~ B4 > A D N A — &
ZEMBUUERFREEBRERLEER  HUAEZHHENE
ADNA > EHEEMDNAG AME HUTBEMEFH
O - BB B & B & B (Chang, S. and Choen, S.N., Molec.
Gen. Genet., 168, 111(1979) 5 Bibb, M.J., Ward, J.M. and
Hopwood, O.A., Nature, 274, 398(1978) : Hinnen, A., Hicks,
J.B. and Fink, G.R., Proc. Natl. Sci. USA, 75, 1929(1978)) ©

mHREETAERM BEIRG S EETEAL (BHAHEN LM

AMIEREHA TR FEZE (CNS)AL A& (210 x 297 2% ) -27 -
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WMAeBABERER  WHABREEREBEREEH > 8K
Moo M B A R B EF X A R BRI R ET  DKE
W& DN A KM EEHECS QM E RS ETEK
iy o bt %2 B M7 O B M R BEAS R TOZE N S ML EEA CDUT R
ME “MEEEREE ) EHNMEERDNAKNE®RTD
AERGR  FEMBEITHEMNDNA - ZERZEKEOERE
o — MM E M MR BE S RRRY 22 OB DL R OVE RO OB AT M BE A EE

(o -ph 2 e o4 o e Y (Bt e 3 O )

Bl - B ENERACLEAEE B8 XG  HHERSF -

M RE NS EEEER AU _ERXRESZE
EHER TLRWERIH  DUBEBATBRGCRE
 DIYA BB U -

A BB EEERBEREESATHANEGD N AR
M AYE ik (MBFEEKRE) ZALAOFEMEE
W i P & Ak & # 1T (FEMS Microbiology Letters, 151, 135-
138(1987)) °

BTERBMERAGAZTHDNAZER » £EK R
FEB LB TESE —BEFIMEAETDEZIEH T 0 A
lac - trpMEP. - HEUAEEDH FZEHEFREE
BEEREE  AEE-—SEHRINTESHERESH T -

AFHEHE MK Ltz 58 E - HHET MR
ENYREERMAESE  HUMEH -—HACEBEROS
Bl BT RBAEASNME BBBEAE ST E - K
b & & o A vk - BT DL K B vk & -

RUEERREEA PEHBERFEZE (CNS)AL H A (210 %297 %) -28 -
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AW EHEEAE A BB EE NI H EWE K
BMESEEOEECAE TRAE SV ERE - #l0 > LB
BRERELGDHAES TCERARE RE®ZGDHLIER
Mo WEMEE4L2CTEFREAEFTRE - A AFWGDH
F£42CTERHWGDHESREFMREI SN 3 7TTCTTFTZHENR
c EFBEMNMEBEREO T > AFHGDHIE4L 2TELH
rhREZLESE  BFEE4LSCTRERE® -

HMEGDHZEMEXTH pfuUBEREMALOOI=ZEE
HEE=RKHFHEKEHFHF-HC1 (pH8 . 0) 20
ZEHEENH.C1 - 10ZEHRBE o — B /KB -
0 . 20 ZEEHEENADPHS  » #3 40 Z#MKXTH
0% 3¢ 2 # {k (Molecular Microbiology 6, 317-326 (1992)) -

o A mBREEECSE2 I CEFERAER L
CSHER ME3SITEAHEHEEZEHMBER - HKH -
AFPHLCSHEITCEFEBERCSEEEFRIER 2 3
CTowENE WEMEBERN T HREREFKEFEENAR
BHCSEREERS  EHH3T7TC HBEA4L40TT
EHEMHE I TCZ40% -

CSHEMZWEHE IR Enzymol., 13, 3-

11(1969)2 75 &

Ko HEABWHELHEEEFUTZRE  EEBEER
MAMMEES 0OC TRHEHRESL 2#ZAEAF3 0 %I LN
BEEE BEEAMEBUBELEOOOCEREREEFEFRIS
M30CTZHEM BEBGEENMBKBRZMALEAELDLSTTR

AWMIKRE#A ¥ BB KL E (CNS)AL A& (210 x 297 2% ) -29 -
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EHL HEBEAELS O %R EWBEEEE - RERBE
50C T THERISPEBHEEI 00U ENEFEE -

EERBEEBE4LOLDCTERE]I OSEKBAEAEDL 0%
LB EENE - 2 - MEXK_BEESBES 0OCTRE
Bl Oo#EBREAEA3I XA LELHNEBEFENLE -

AZWHIEOASATREERSEEREEL — KA LCERD
FE (Pl rFrrBra@oslm BBEABREEGEFINE - K
WRXEEosH - BERARERSHLE) BRABREERERREHR
(fplinsmEERBEREHA I 1 231 0&8%) M
EWFWE -

AW DNAHF > pfk -~pdhA-pc
ppcacn- icd-gdhRkgltA (RBELZ
EHEME 1)  HWIAL -—EHEEBAEAEME (FAOEK
M) e immAEEL - BREBRZED - FERMBE S A
AZBHIDNAF R EREGEWERE TEEL - KE®R -
L - EmaE: L - %K L - XME2KK- - L - #
Belg - L — KR - L - ikE - L -S2MEERS -

gla o EEEL -BEBOME (FlaoERMEHE) P
BlAgdhHEREKeg 1l t A\ERENEZESNERETEE
L - %M - Lo #HAIBMBEREEREEC SE —KRWNHE
BEE (@31 .5CT) THaELRTE > HERLEF AR
FHe | t AERZBNATG®HEGEE -

B4 > dt sR1KEdt sR2EARFEBEBZIEHE
(DTSREHH) AIFEREHBF FEEMEHEHE -

AUFRREBA ¥ FAZE (CNS)A4 HA& (210 x 297 %) -30-
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MEBEEL - S$HEBIERMBEP L BEERBER £
EH4ARRANEELEEL —BHEBICEVESENRNAGT
MmudEREEAEL - KB - Lo EHBEARFL - HK
MAEERRNICEAEL —$EBIERMENIdt s R1I K
dt sR2ERKA  HMBEEEEREELEEL - KR
WEeH (WO 95 232 2 4 HZAXHEAHN Laid-open
(Kokai ) %1 0-234371,/199 835)

EHFERAANSERIEREEERKB T > s cr BER
HgEBRREREEL - HER -

MEEEL —$EBRcBENREENa c e A
accBC- 1lpd#fodhAFAESL - HBEKBZIEZR
b4 L - B HEENAMKEZ el uABCDHEREF
A EL - HHEBIERKMEZe 1 uA gl ubB>
g luCRkRgluDMBR—-—FENME > "TE@MHFEBES L -
BB HER - AFBHZaceA > accBC-

Il pd-~odhAFKgl uABCDHRABEEESZIRT
BEKE -

BIAABBHDNAZHAWEEEL - HERKEH
vHEBERUTB RS EBRE  AF - EHEETRHEEARR
MERBBEYZEER WEWUSR > W wERE - L
LR EE - REE - EM FAHEHEERBRBAKBEY S BE
o ZERVE RKERE WM 28 RTHE R
B e K bR R BR -

SOUE o W O ME KSR EE O > W MR EBER

il

&
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% MM R B KKk BEBREA W EEMR - AE
WY -  BEBEERY  EXRBBRURARKITIKBEY - &%

KB MR KEFE -

T (RHEEKE) » ITMALEZHBEA - bl K&
BT HETE  ERMEERY WRAZERMNA
HENLEYWE W MHEEXBLl BEEENASE -

BRECEEFAASERGCEAGETET  RHTBE
£ 16ET72/F  HEREZHHAEIOOCELTT 5
HEHMEp HEEH £S5 EQ9 - & B ERERI AKEH
DNAZHMAYEAWKEAEBRE R KS W RE - 7T A KR

(o i 2 s 80 o <ol T (N B b R S )

.________.._________.______.gg@-_______.g_‘r_______.v;g‘._________.____.________

RERBRBENYE  RRAEFFHED H -
WL -KEBIEENMETSEHESHNBO HE > WF A
TR EE - LR EERERE RBEEEBRTHRE
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AT
Bl EAMEREEEEEREEAT 12310 &

ARAMBEEEE2 256 0 AN B ERSEE 6B K
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EERESREBIARE X -

AEEREABBIHARE T -

MEBAEREBCARARE N -

CHEBmGABEAREBRALCEARE
B 1 1#8E rWRBEAT 12310
2BV BB 2 E MR S B R
B 1 2#ErEREAT 12310
LEBEEEBRBZIARRBENRE -
B 1 3#Er~HEAIT 12310

CEEEBERE EZESBIARE E

B S BERIEAITJT12310mRAK2Z 20
AEEBREABRBIEEHREZLORK -
W 6®EwmrWMHEAT 12310&MFK2 25

B 7T ERENBEAIT12310MFRK225
BEER R OBE R MBS G M KR E B LAY B MR -
B8 #E rWMHEAIT12310mKFK2 255

WO BE"IMHEAIJ12310MFK2 25
BEmAEARBAAMCBCEEHBREBEALORRK -
B 1 OB ~"HMEAIT 12310MRFK22

o

R

o

m R K2

i R k2
CEBEBRE LB CEEHREEBEALORRK -
B 1 4B rEREAT 1 23108%K2

W1 S ETAEEAT123108MFK2
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p SCR15bH5 -
B 1 7TEAMMELEST D dh AZRRZER
p PDHA -2 -
B 1 8#E rApdh AEXERMNSEAFL —BE®KL
(a) 37CTLE (b)) 44T -
B 1 9B AWM BEREYT I cdERCE®RED 1 CD

ot
il

B2 0B FTMAKLI c dERMWSERPL - BHEBEZE
(a) 37CLE K (b)) 44T -
B2 1 E R O MBEBEEPHSG299YGDHEK
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DNA - A% HDNAJERINME ( GIBCO BRL,
Concert™ R HERBEMNARL IR BB HULHER KNG 4 £
6 FiEZDNAFHFKFE:-

K HE# p HSG39 9 ( Takara Shuao)H BamHI 5% %
K R O W M B9 B B8 BS B8 (CZAP  Takara Shuzo)i# 3 U
%A W EEf - A D N A B A5 % & (Takara Shuzo) i ot & #2 A
Bk ElEEaEDNARERRGSG LHEPEPARBREHRE
IM1O09MABEMAEKE ARSI 0ME /ZEHAEMRE
0 . Z2n /Z2F 1 PTG (ERNE-HD - # 4 5l
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EHEMAEADHEERYBRERT I UHAARE N KER
FHLEUFZFIF - ZEEREENAZCESBS T > BE
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HEREBEREHAI 1 231 0mFKBLEAEEDNAER
i > #TTPCRBMASERRFE R EHEMAEX2E
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x= T
K odhA
5->3'5 [+ ACACCGTGGTCGCCTCAACG(61)
3->5'5 [+ TGCTAACCCGTCCCACCTGG(62)
EER b3 FrEgi 94°C » 55784
PCRGA:
98C » 58
66°C » 28 3 307EER
Z-Taq
JEOREI A R 1306MBEE ¥t
LA EFEN') S1 : GTACATATTGTCGTTAGAACGCGTAATACGACTCA(75)
5->3'5+ S2 : CGTTAGAACGCGTAATACGACTCACTATAGGGAGA(76)
PRAIES Xbal
LAGESE.Z G- F B—R 94T 2 308

55°C » 2434

72°C 0 145388 5 307EER >
LA-Taq

94°C » 147

98°C » 2084 ;

68°C » 15579 >

307EER

72°C > 105784 -

LA-Taq

L /¢

AUGRREERA BB RAZE (CNS)A4 R4 (210 x 297 2% )
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<3>PCREZBERZENHE

AMPCREEBEBAEFNBETYELAGEHEERNZERERE
% o MEBMERNBEHKHUATEEE  LHERE_MFELBE
IR E  -BHEERGHE0OEEE  BHEEEARNG 427
LBREBEER 2HAET P LR 1SN REBEEAE
B D N A % I 4 2 (Promega) > H B MEHEBESY - B£H
HEBESYESBEEEGRESEEERZI FUERSA
“HFRPCRZMBEMHE" BTPCR > ZEHKRAKHWDNA
BB B A D NAFEBSEMBREP CRERAWA K
KN E Z 2 EHE & -

f# B Big Dye 4 % # it 7 i B & /F 4 & (Perkin-Elmer)
EFEMAMDNARKBRIEERFY  UERSHABENER
ERNEAHEMWERESMEME -

lpdoh r AB<2>®EZFIFRAEBKREM
NAKBE BEBUEIKRERBRFIHFELES TET

=
Rt

<4>FHHE¥PCREBHEAFAEHEERNZBIERR
FRAEIETRABEERNAFBIEBRAGYNEER
B EFEEPCREBANGERNFBRIEFEEE - £17

=~

£

W% PCRZHGHWERZ -7 -
HEEMNEREEREEBEDNA > LHEHADNA

FROEEBEEY -  EEAMDNARFBETZZRZER

HEKE o MY EHES - THBSRRL B RE o KB

AUFERE B A BB FAZE (CNS)A4 M4 (210 x 297 2% ) -44 -
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HE 2T BFY &3 F » # H TaKaRa LA PCR # #2 2
G 41 & (Takara Shuzo N B B2 HEERNZRERZCEH R F Y

MERRAFE KRRAEEZEFRREFI -

LA PCREMZFEMEBMOT - HWE_M&H A
ERADNAFBW _EESKERFNZIT - A %E
BEIES kMBI EEREREEAT 1231 08%0 %
G DNA > LEEHERSRMEZ FEIT - AL
R FAYERMBERMCENZIF (S 1) M
RHERFES FTRENAMZ FESF (C1) #47
PCR -#K#% > AUHEMRSEIMBRERMCEZS T (S 2
) LR HERFES FTHEBAZ FESF (C2) #1753
—~PCR " LHAEMBANSMBERZDN A KB - B
EMB2DNAFBHEENBZDNALR  WAEAREH
BMHEKE2EZDNAFE -HRFEZS WEHEHEE
£ @ FLUDNAKBES3 WEFES 0o BisaEp
BBt - BB ® - XPCR#AC I FAKZDNAEIE
MR WM MR Y R A - KRS

H—-BHEKX -
LA PCRBHZIFEKREKHEMET?2 -7 - K
e (N ) B FERBELEMBRSSZE T " (

C’ )7 Bl FBEHETHEMBRE > 25T - KIE
LA PCREBMEZETRETP CRMX - EXRIL

Bl ¥ HE—ARANKEZB T (S 1) @MET  BUEEIR

RURREHA P BB FAZE (CNS)AL MAE (210 x 297 2% ) -45 -
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K EZz5F (S 2) WFAT -
HmEdfrsMHE A EMNEAS LK ERDNA
FBCEHEBFY  HESBLEIEEBRBFIREERRFS
MmEHERERE: 1 -3 4 - FHHEB: 2RUTZLFY
KW -
BEBHS cr BZEWBEMKFERER B RAKERE
HERBREHAIT 1231 08FREEABEEULRR
FEEENMEEG  LDHECGNFEREEEREENEE 2R

( mb e o e B (VB B 5 )

BMEEENEREBEAT 1 23 40KAT12309@m*%
WA scr BERAFE  SFHERLE-_BZARAEINEEFHEK
Bl R ZDNARRE-

HEHp 2 B gdhikegltAEHR
I >HMEREREEENBEREEGD HZHE

BB A SRR BREERERER (AT 1231046
) AREECM-2BEEEZER (1l / 2A2aBFEXE
B ( Difco) ~ 1%/ A&KREHM ( Nippon Seiyaku )
0.5/ AEGNacCl 10/ 2EEWE -
1 .58/ AEWE BKOHFAEpHT . 0) - ##
HEEZEZANSG20ZEAUTHEYERERZLS 00 EAE
MEWMW FE3IT7TCTHEELITIN (BEIBFHOENG L X
S RNED)

A > IIBBEEREE2 25 6 4% (
ATCC13869) HF4&AEECM-— 2 BHEIEHERE

ABKREEA T EBEERE (CNS)AL R (210 x 297 2% ) -46 -
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31 .5CTHFERELT/IE-

(A Z B &K ]
WEWME 3"/ LA
KH:PO«>0 . 1% /26

~

MgSO+—H:=20:>0.04% 18

FeSO«.—7TH:201E2%,/ 28&

op

MnSO+—4H:0" 1Z% /2

MAEZEZB 1 -HCI1 > 200f=H

emEF L 0Ww I

(NH+) 28041 .5% /24

KREEHBEKBEBER  48=2%n/1
- N )

CaCOs ( Official regent ) » 5 @& /2 & (52 5 #H

N

4 ( Memeno (T

W= )

pH8 . 0 CLAK O HGFH %)

By lZ2As ERWEE®KREL 000 r pm THEEL
128 EBRCaCO: - MiRA2 00 EXEHRERNR
HWW (pH6E6 . 9) HEMRX > LHEMNI O 0MAL
HEABEHEBHRT  FHNECHBEREEIHRAEFRKRE S 7
LB EMAME - 1000 r pm FHE.O3 05 #ENEMHE
RBWZ EEW® -

FRAELEOEBERRARGD HERECREKRER
ERBBEN - WEGDHEMERFRMEHEBRBE®BRMNAKE

RUFRRERA TEHEFIZE (CNS)AL A& (210 x 297 % ) -47 -
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BE&wW (100 ZEXEHFRERE-RKRBFEKEFRK -HC1 (
pH8 .0) 20ZEXEHFEENH.C1 -~ 102XEIR
Ba-F/KXK_B#HMm- -0 . 2ZEXZHBEENADPH) ¥
 HI B 3 4 0 ZE Mok TRk Z & ® - A Bradford 5 ¥ (
FHBio—-—-RadEHEHNEME) TEEHBEARZLE
HERE FH4INHHEAESEE  HES 95 ZM
¥ T Z B¢ o ff  HITACHI U — 2 0 0 O ( Hitachi ) #l &
FEKEBRETHE2GDHGEMEWE 1 - 1M

(oo D 2ok o 0 o <o B (N B el S 8 )

ATCC13869@MAEREITCELAARELZ
GDHIEIENME  £42TLEHAEMNEEZKE -
AJl2310&RxEREL2CAEAALLEEES > HME
f£4 5CTFTHRETRESE -

Ktk WRGDHZERRBEMN - £ R EZRHHER
BHBENRGE6L5CTOE3IOSE  REE3IOCTHEERE
ZENH - KROBE2 - HERFUEL RRHEDLDTER
EHEMKATCC1 386 9M%ZGDH - BIHHENHE
H30n@#s%AT 12310M%ZGDHEMNMDAME
Boo B4 AT 1231 05K ZHERE®RERDMER
EHE B65CI9 0B GDHEE KB LELE (KR
K EE R )

<S2>MEBERAEEERNBNREEZC SHEN
FHEEN | 2 T ERAREEREBERER

REBIRRE#A BB RZE (CNS)AL M5 (210 x 297 %K ) -48 -
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AJ 1231 0&RFAEKABRBEOREE
ATCC1386 9MAZMERMMEREKR R
CSevEERERERMBENSE - WECSHEMERMZM
MEBBEMAREEREGY (100 ZEXHFRE=ZKFEK
HHEHE-HC1 (pHS8 .0) 0. 1ZEHRE
DTNB (55" —Z@m#E=-- (2 -MHEXEHFE) )
200 EEHFEEL -SEEH 0. IEEHFREZ
B CoA) 1 HEL LI 2EZEMATREZ HE -
FRENEBRETZC SEHEHEHWEWE 3 -
ATCC13869HmAERE23CELEC SEHEENE®
o E3I3CEAFEHEEMME - AMAT 12310
RERLEEBEBEKREN AR EGEEITC THERELLE
Mo WHERHMELALOCTEEMAEITCTZ40% -
RBWFRCSZHBEN - £ REZHHHERERK
BMR33-55CToHoH#@ RBEALE3ZOCTHERRE
Moo R MME 4 - MATCC13869MAZCSHE
35 - 40CHEBETEREML AJ12310mAL
CSHHERLSOCTHREZAHMMEN L 0 X ZHENLE -

<3 >EBSBEEERNBEREEZ e d h 2R

b & EMEW e d h ERNEREZKEEFREF I - &
ERENEERFEINER KB LERZERFIHEE
BlF o HEBBEYMSEQ I D NOS 7Tk
78 -

AEFRREER FEHBRFIEE (CNS)AL #HE (210 x 297 2% ) -49 -
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FHMEN e DNAMIMKME ( Advanced Genetic
Technologies ) Wi A EEXRBREBHA T 1 23 104M&
AL EEDNAMERER  MERMS FETP CR -
K E S 2 DNAF B > TaKaRa LA PCR Bt 88 ZEJE Ml &
( Takara Shuzo ) #fTH AMEELWMBE 2 L g dh &
K> #@Eez2PeEEBRFY - BERUOFINEREB - 79
- Bb A B E B VI E R BT S S bR
: 80 -
FAMEMUK FENEL®#EEGREH
ATCC13869mAZgdhHER UKH#MEELZKZE

(i D ek o0 o debiohe B N B i IR O )

BEFY - M ROFFIERFEG 81 « & HRKRFIEH
CEEBRFPIIMOFIIERRE - 82 <

ME P BBEEERBEREEAT LI 231 0mRK
I MmBEREEBEHATCC13869MmFegdhHEREKH
MFEH KGDHBRERFI ZHEUME HEZEEERER
ATCC13032&%%EB#MWegdhEzERKGDHIREKE
B £ %] ( Molecular Microbiology 6, 317-326(1992))tkE #f - #&
R (KEBFI) X9 (HEERFI)

£ 8 A dh ERAKHEREI £ H MK

ATCC13869 ATCC13032 AJ12310
ATCC13869 - 94.5% 82.4%
ATCC13032 - - 78.1%

AJ12310

AUFRRZBA ¥ BB RZE (CNS)A4 48 (210 x 297 2% ) -50 -
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£ 9 XM GDHM E B F 5 < 8%

ATCC13869 ATCC13032 AJ12310

ATCC13869 - 90.8 % 91.7%

ATCC13032 - - 83.4%
AJ12310

<A>MBEHAEEERBEREREZ e 1 t AER
Ik EEMEY e 1l t AERNCHEZIKHFERFSI -

(om0 5% 384 o bk B N B R S )

EEAYHNKEBREFIER  KBLESKEFRREFI HF
5l F > HEEBFIDOFIIERITHE - 8 3 K38 4 -

A M E W Ea®EDNAHMIIMEE (Advanced Genetic
Technologies) W i BA i HE E R BMREBH AT 1 231 0m%R
(FERM BP-1542)MWEE8DNACIMFRIEN
B s 7T R 8#ITPCR - HWEKRAHWHO .9
TwmEZKEHERRFY -

ik 1% % & B 4 R A2 B (Microbiol., 140, 1817-1828(1994))
WEzeg l t ARRZEEBRFPIEHERFIIMERIRBE - 85
- 86 ~87TK88ME FH#EITPCR - -#fFPCRE®LE
ey FEMAM  EAAT 1231 0MWEERDNAKER
B > FYIHERE 86 - 87 K885l F K
DNAFBHNEERREY  HEkegl t ARRZHEKHE
BEY - MEBEMBPY MERB : 89 - i WKFRF

AT P O H mo o e S e o S B (R

FIEH o ERFI MNP HERRE - 90 -

AHIRRE#A T B R FZE (CNS)AL 4 (210 x 297 2% ) -51 -
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DI AN G BEREREZ2 25 6MALZ
gl t ARK > MHlEHEKERFY - & RWOF IR R
w91l -  EEBFIESELEZKERFI QORI ER
B 9 2 o

WE FRBABEERBEREFHAT 1 231 0mRK
B BEBEBEATCCI13I869MmMFeg 1l tAXERNLZ
MEBFEI RCSKERFY ZMEUE DR ELKRRE

KEEATCCI1 303 28% ( Microbiol ., 140, 1817-

1828(1994)) B M g 1 t AR K C SZEERRFI LK
cHERmMEL1IO (KEBEY) X111 (BEBRRFI)

£10 g 1l t A\ERABRERFINZMEMUME

ATCC13869 ATCC13032 AJ12310
ATCC13869 - 99.5% 85.70
ATCC13032 : : 85.6%
AJ12310

F 11 B CSIEERF I ZMUM%E

ATCC13869 ATCC13032 AJ12310

ATCC13869 - 99.3% | 92.1%

ATCC13032 - - 92.1%
AJ12310

RUFEREERA FREREZE (CNS)A4 B4E (210 x 297 % ) -52 -

(ol P 28 550 B0 Wbl e N B S R oS )
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A~ AFHA (50

FHp 3 EEREEERNBEREEZs ¢c 1 BER
REBAEEERBEREBAIT 12309 &KL
s cr BEEAFE (LwmEK 1) NEBERY2HFT
c AL ERA 1IMAES FEERFIIEREB - 40K
FUlMERER: 4623 THBZHEBHRFE - LESTLZ
ERFEKRBILIBRBERBEEE2 256 %% (HEHEMAH
$08-196280%.1996) s cr BRFJ-
HRMEO LA DNAMMKME ( Advanced Genetic
Technologies Corp . ) # A J 12309 @mFAEMBLAREN
DNA - $BEAKGEMEO . 5MmiEaE®DNA- S0
MMET LW REEEETE  AMAZINTPEREEGY
(&#B 2 . 2XEHEE) - b#MA]1 0xZ-Taaq
W @ ¥ W ( Takara Shuzo ) MK 2 U X Z - T aqREaHE
( Takara Shuzo ) #WHHW P CRKEKERAGY  HBEER
50#MFA - ETPCREBFFEALAXRERAY KA
B% %% GeneAmp PCR System 9600 (P E) : 9 8 CE#MEO®
-5 0CEAXKIOMURT2CEHMKEZ2 O » EAE
3OMEHR  MAHBB600mWmERscr BzHEDAFEK-
K AL APCRBEMBRBEEMZE ( Takara Shuzo )
WEscrBe#MEY FAELSEFRKBELA P CRHE
R EW SN (HB) BAET  KBNEBZIEHF
5 SR EFEHERERE 97 98 99 K100<Z7H
F o oBTHMEBLFEEHFEY > £ —XRPCRKXETHRFI
XMW : 95 K9 T2 FUKECcoT1 41 KMELZ

AMIERZBA F B R FITE (CNS)A4 R (210297 2% ) - 53 -

(i P29 3580 o o B (v B ot 8 o 3 )
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A7
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F o~ BRA (O 59)

AT 12309 %AW DNAFEBSBEMKRDNA -
“RXRPCRNETHFI MHBHEB - 96 9 85T -
BTIE THEE®RFEY - % —XP CRKXIE-THMRFI HER
BERE © 95 K9 928 FKSal Il ( Takara Shuzo ) K
e AT 12309 AW ELEBEDNAFERBKERDNA
B T RPCRENETHFIMEASEHB © 96 100K
Bl F - REMLSE  WEANEORFZs cr Bk
1656cFY - WEEBEFIOFIHERESB 9 3
HEZEEBFI DT ERFHEEE - 9 4

BEA 4 REEREEBREARE  HRIABEEZBEBE
EAREALE  FEBRE 2EBEREISBR
HEXx _—_mBEEaBIHREN

R THNEBEEEERNBEREE OB INARE T
- FELLE MBI 0 EEEREMRMA Bradford H & (BEH
Bio-RadEHHEWEME) HE HEHFODEEE
HEREH®EHE - 4 > HEFHRM - #EH HITACHI
U—-— 200 0 ( Hitachi ) ¥ & ®Xt -

<1l >EEBERBARE
HRENEABMELERNBEREFTAT 1231 0mRL
HEERBEAME (LMTHRBER "I CL" ) RNHEIAR
BHEEE 2256 MR LPFKESRCHRRBESE - RT
WEEE BFHESEER 1 2HGCHERER D EKIE

ARUGRRERA T BB FZE (CNS)AL B4 (210 x 297 2% ) -54 -

(om0 350 s e B B Bt )
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B~ BHEE ( 5)

T EEE L - HIE I CLMEH EHMEPK Dieter T .
Reinscheid et al., ] . Bacteriol., 176(12), 3474(1994 ) - B
MHREMEHL OZEEHFRE=RKRFEKERRKETRB
W (pHT7 .3) Wk BERHEEZREBK LHUFK
k% ( INSONATOR 201M,KUBOTA - 2 0 O W -~ 5 4 8 )
T - RERBREZE  BMLOBEFE®R (1 3000xg"
30 #E) ERAWMENMMAEBHERAR -
KHEHBERBARAMNMEANES 0ZEXEHREMOP S —
NaOH (pHT.3)  OLEZEEHREE_WM&HE -

ul

IS5 ZEEHBEREMgCl: 1ZEEHEEEDTA D

X

EHEED -t hreoZEEBEBE - O 2ER B R
NADHKI18 UZLDH U (fBEESE) CRER
ko ESXERE (30-40-50-60270T)
THE 3 40 =ZMAKN - Hitachi 86 EFH U —
3210 HFEXREREZHRWMES - 50T THREHEM
BEA®R (HEMEKEME : 58152#%) >3 7TCTHTH
EEE - &SRWE6 -

ERBH > E60CAEEFEAT 12310MRL
ICLEMSERK MELSHOCAEAE22H6MFTI CLK
EHERK HE2256MA I CLZEREEREHEDS
ErAE2MEEAL MAT 12310&KRICLZHE
MEFHBEHE S oHERAUMMER —F - Fit > L HE
AJ12310WmRICLEZCHERETZCRBE®E -

AUEREBA FEBERIEE (CNS)AL A A (210 x 297 &) -55-

(o} -2k 80 ok B (VB e R O S )
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A~ EHBHA ( 53)

X12HEI CLESNIEERMEEY

5y = &
(NH.):804 5 58 17t
% »_ N bis
KH:PO:. 0.5 58 /7t
K:HPO. 0.5 5 /7
MOPS 20.9 32 /#
MgS0:-7H:0 0.25 3¢ /7
CaCl:-7H:0 10 % % B &
CuS0:-7H:0 0.2 % % /7t
£ YR 0.2 2 % /7
MnSO.-7H:0 10 2 5 /7t
FeS04-7H:0 10 & 5 /7
ZnS0s+- TH:0 | = 5 /7
Z B 4 %

< 2 > WERRPEE BB
HRNEHBREEERNEREFAT] 1231 08K
BB REEHEE (LTHAMEME “"PFK” ) KINHEHILRHR
BEBEE2 25606 mMRAZPFKESNZCHERBENSE - B T #l
BEEM BHMBEAER]IISHAYIEAEARTEEE ZEBEH
=Rt ERBIE - WEPF KBXEMHERMMEMN Michika
Mori et al., Agrlc. Biol. Chem. > 51(10), 2671(1994) - B ff

MBREBEMERO . 1l EFREZRRFEBREFRREREER

ARETRREER P BB EEE (CNS)AL A (210 x 297 2% ) - 56 -

(b e 30350 3000 o ¢ (VBN B s )

A

P G

anp

J.EE
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B~ BARA (59
(pH7 .5) Bt  BERHERZBEER  MNFER
% ( INSONATOR 201M,KUBOTA,2 0 O W ~ 5 4 8 ) 4T #
N EEBESR BLOBE®R (13000xg 30
DHE) FRAWENME  NEHEHEBERER -
WMEHBZABRAMENSE 1 00 EXEHFRE =ZKEF A
BEHEEHEBE®R (pHT7T .5) ~ 0. 2EZEEHBRE

NADH - -10ZE8EHEEMgCl.: 222EFHEE

(oD 2k 38 ) Yo B (B kel 8 bl )

NH.C1l -10ZEZHEEKC!] -0 .2ZXBREHR
MG EANAR - 6 AZEXEHBERE -6 -BBRE - 1
EEHEEATPRAOMBEMWLDH,  PAC (AR
W) CRERKES  HEEERE (304050~
6 08 70C) FTH &3 40 ZMAKREN » Hitachi 7 Kt
EHU-3210 - -FFEME7 -50CTHEHRMEESR
W (THEHEBEM: 1 -3 -5®H1058)  £3 7T
TH EEME o ARAE S -

ERBHE CELO0OCAEAFEAT 12310mALZ
PFKEMHREK ME3IOCEHFA2256mFAPFKLZ
PFKEMHREAKR - Kk GEHEAJ12310m%RPFK
CERERE EAESE RS -

AT R ¥ O H e e 3 ol o S

AUGEREBA ¥ B EREE (CNS)AL R4 (210x 297 2% ) - 57 -

e QS @



#ED P X Oom e H mo o e P gl o 9% 3N

1289604

A7
B7

A~ BAFHAE ( 5

£13WEPFKERZCEERMEEGY

% 53 = &
REHWK 20 3 /7
B B &Y 20 % /7t
& v th 5 % 17
#) % b 20 3 /7

<3 > BhER MR OR % A& LS
BENERBRELRBERSEBEAT 123 10RRZ
BEAEAMBBLE (LWLFTAMES “PEPC” ) R4
MR EEE 2 256 MAZPEPCEMEMAREER -
WAEREECM- 2HEREE&EBRTZAT 12310
RABEES O OEABMBM BN (NS 20 ZEABEER
MR B8 ACZWEE 0. 1R/ LB
KH:PO4++0.04%/A&42MgS0+—H:20 "1
Ew,/ AB2ZFeS0.—TH::0" 5%/ A&
MnSOs+s—4H:20 3%/ 2&&Z (NH4) 2S5 04>
A8EW / NETZTN (KREEHHEKMBER) - 200
M S FF o MEEB Ll - 300ME/FHLEWE 5O
M/ FtZGD - 113 (k) » 5H/2EZ

(ot 2ok S0, ok B (VBN e 1 S )

S S

CaCOs (£HAtwEeE) » pH8 . 0 (LLKOHHFAE)
)  E3TCTHNEE WEREEEBECM -2 BH
fEHE®KZ2256&F%#E3 1 . 5CTTEE -

Lo ERERCHEARZHBNERME >

RUFEREHA 7B FEZE (CNS)AL A& (210 x 297 2% ) -58 -
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B BEARA ( sp
1000rpm FTHELLIH#EERC a COs > MEMHFHE
EmE®KR (100 =ZEXEEHERETTr i s HCI
pHS8 .01 0ZEEHEEMg S04 1Z2XEERE
DTT ~20%HMHm) BE=2XR>  AEEFKKRBZBEHAMRE
» £ 15k rpm FHLLOS@EERMMIBERE - EHE
A —-HWAEG6 0k r pm FEEOL /NG HEERE
i QA i A
ERAERHBERE®R  WRPEPCEMEZIEEN
FERERRRBENE KHEBERARFTAMARERESGY (
IO 0 ZEEHFRE=ZRKRAFEKRERK " H:2S5 04 (
pHS8 .5) 'S ZEEHBREBMRBRAENFNR - 102X
HEBEEKHCO: ~0 . lZEHFREZEE-COA
0. l15ZXEHEENADH -1 0Z&EHREMg S 0
lOUEEREEERE -0 . lZEXEHREDTT) H
EPEPCHMN #I00MACKEREHET 3 4 0=EM
KHE R ROt L B
FENERE THE2PEPCHEMEME9 - BIE
4 0CTAT 1231 0RmACEERELRAE RE
4 0CTF225H6mACEMEESEWKE -
REWMAEPEPCZABEN.E - EREZHEAERE
WHEAS5CTEBO-2540#  AKRE20TTHEE
ZEM o MEWME 10 - AREL2256MRMER
10k ABE ERAEME > AT 1231 0mAMME
BEH 2 00 BRIMMERPEP CZHENRE -

ABIEREEA ¥ FAZE (CNS)A4 #AH#s (210 x 297 % ) - 59 -

(S P20 0o e B (Y i B )
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A7
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I~ BHAERE ( 57)
HHEEERBPFESETAT] 1231 0%%PEPCKL
BEM® -

< 4 > 5 HEKB

MENAAKEERBEREHAI 1231 08%FK
EEE (UFTHRABEES “ACN” ) KNEILIBBFERIDRE
2256 H%FZCAN  DUEBEHLABEM®E -

MAEEECM - 2 HBEEE®RFTFZAT 12310
GERBAESOOOESEEZIER (NE2 02 EER
MR E < 3 >AE) c E3 TCTHEITHER - KERE
A CM- 2 BHEEHEERZL2256MFE3 1 -0
T TFNH# -

W EEREECMEAREHNBNERME
1000 rpm FTHLLIA#EERCaCOs  #MEMHAOSO
TEHEE=RKRBEEKEERK - HCL (DHT . 5)
MEXR > AT HRIESEWEMK - £ 15k pm T HED
10O @EUINEEBERBEKR S EH®R -

HH L HBEEER WRACNEEZRERE
BERBBENE BHHBEARTEMAREREG® (
PV EEHFRBEEZRKBEEBEEHRK HC1 (pHT7 .05
) P B 0ZEHEENaACI]I - 20ZXEHEERERERR
B - 3 Na) WlEACNEM #800#MAZKRERM
12 4 0=ZMKEETREIHE -

FRENERE THE A CNEEWNE 1 1 - &

ABIEREEA FEEREZE (CNS)AL A& (210 x 297 2% ) -60 -

(ot i 27 o0 e 6 B ke B O )
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WETAT 1231 0&RAZEERSEN2 25 6m%K -
RBEWMRACNZARBENY  EREZAHEERER

£50CTHEBO-1504a% > REAE3IOCTHERER

EME o RERAE L1 2 - BBEEHATL2310MKMRE

Hloao@oBESEKR2 25 6mARE-
HWEERERHAIT 123 10MFRZACNESET

ZigEM® -

< H b >HEEERE XZSR
MENEABEERNBEREHAT] 1231 0mRLZ

HEEREEEE (WTFTAWEBS "1 CDH” ) MEIH

A MmBBEREE2206mFZ I CDHEEZIRRBE

BAERECM-2HEESE#E®RPZAT 12310
REABEEESOOOOEABBEZIEM (RE2 0ZHABRR
MR E < 3>HMA) EITTCTETHERE - H4EKRE
FAfEHmCM—- 2BEEHE#ERL2 256MFE3 L . 0
CTrHEE-

B EREREREBECMBEEREHBWERME
1000 rpm THLLIA#EERCaCO: > MEAOSO
EEHEE=RKRPEEEFRK  HCL (pHT .5) W
=X ABETWREEWEME > £1 5k pmTHED
10 ELUMBHBRERZL EHE® -

FRHERsHEHBESR WMRICDHERIRER

AUEFEREBRA FEE FZE (CNS)A4 A4 (210 x 297 2% ) -61-

(D e 8 ok B (VB el 18 oS )

S S
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EBEERBRBEYE HHEHBZBABRFTAMAREERESY (
SHEHEHBREE=-"KHFAEKEEFR HC1 - -0 .35E
EHEEEDTA (pHT7 .5) 1 . 5ZEHEHE
MnSO«+0 . 1ZXEHEENADP - -1 . 3Z2ZXEHR
EEMEEGEHEBE - 3 Na) @I CDHEMX > 800 #HA
CREBESR I 40EZEMARUETREZ L E -

ERENERETHEZ I CDHEXWE LI 3 - 70
CF22L06MmAZCEEEZMBE MWAT 12310
mAHEETOCTAREBLEEEREK -

RuxWHE I CDHZRABENE - EXREZHHEHERE

(omi 2k o5 e B (VB i 8 o3 )

WHE 45 CTHREBEO-1L598#  ARE3IOCTHEER
EEME O BRWOE 14 - EREHL225 6MRBEHR
Il HMBME LS WWEFEEE AT 123104
X¥HE60%EEFEFHNW I CDHEMNE -

HESRERBEAT 1 2310&8%21 CDHERI®
TEREN® -

<6 >2 -"MEXK-_KEEZGDB
MEDNEHAKEEREREEAT 12310m%RL
2 -WMEX_-_BEEE&B (MTHAHMR “ODHC” ) U
FHHEHLBBEREERE2256m K2 Z0DHC > UkM#E
& HBRE T -
BETHEEE HMAEREEXR]1 IHEEWIEER
hEHESESMEER L - WEODHCHKEHE L

HED P S O 3 H mo Ju e 0 e o S 3 S

RUEFEREBA P BB RIZE (CNS)A4 A (210 x 297 %) -62 -
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A Isamu Shiio et al., Agrjc.Biol. Chem., 44(8), 1897(1980 )
- HHEMNRBEMERAO . 2 X ELFHENR  BER1I0O0
EEHREZTE
% H wWmww®w o U
200W - 5408 ) T  MNEERBEIER HLEBEFR
(13000xg > 305#E) EBRABENMMBE  KHE
Fi fH [E 48 8 ¥ W K Sephadex — G 2 5 By % B & 8 % i HH B
RBEW -
KBHBEZERAMEANELOOEZEERFERETE S -
NaOH(pHT7 .7) S5 ZEHREEMgCI1:-

ST NaOH CpHT7.5) 30

m

¥ H¥E % ( INSONATOR 201M,KUBOTA >

0 . 2ZEHEEHBEA 0 . SEEXHFREHB®%R - 1
ZEEHEE.-WEX_% - SEEHBEL — $ kRl
EFlEEHEEZBERIE - REBR _ZHFBZIRERK
b EXEBRE (3040506057 0T) T
W E 36 5 ZEMAKkEN > Hitachi 2 XEFHFU-32 10

50C FTHEHEMHBERER (HREERMH: 1 >3 5
®104o#)  #H#3ITCTHEEE KRWOE 1O -

ERERBHEHEEE 1O >H#EKL 22006 mMRLZ
ODHCgx:m&iExE L m TH g H I R
AJ12310Mm%2ODHCKA®BEETEE®NE®.
I EFHISREREE CRE T -

AMIEREEA P FA2E (CNS)A4 #4& (210 x 297 %) -63 -
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B7

I~ BRERE ( 61

# 1 4AWEBODHCERZHERMEY

B 5 o
i % 30 3 /5
KH:PO:« 1 % /FF
MgS0O«-7H20 0.4 % /F
FeSO«-7H:0 0.01 % /#
MnSO4«-7H:0 0.05 % /7
(NH4)2S04 30 % /F
AT EEBEKBREY 480 % 3 /7
W % B & 200 # 5 /7

e ES 300 2 % /7

ERH S & s cr BERZHERBERESEHRDEMRWNRE
77

HRAMEERNBEREEAI] 1231 0mFARAHRE
kEBEEEERERERTEE  REHREREBLAT 12309
m R LS Cor B%%ﬁt%%?ﬁ%@@%iﬁ%%ﬁiﬁ%ﬁ

<1l >AEWMANBAREEREBERER
AJ12309M%FscrBERZERE

BTHHEs cr BERRFE > KEBFIIHERREH
I3 KERBFY > ARFIEREH - 101 K102
ZEF o BB FMMEEMSESma I FH - B EEKEIN

ABIRREMEA ¥ BB FAZE (CNS)A4 M (210 x 297 2% ) - 64 -

(oD 2 057 3 o oo B (B e I 8 )
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0 .5MEM1I 2309 HAREEDNA-S50MWMMK
EE PR EEEKER  4MAZdAdNTPREY (F
B2 .5 ZHBEEE) - 521 0 xPyrobest 2z 8 & &
( Takara Shuzo ) BA K 2 U Z Pyrobest & & B ( Takara
Shuzo ) UB P CRKEREASY » MEHE S O M - &
FPCREBFERHLAKERAGY KBMEEEH GeneAmp
PCR System 9600 ( PE) : 98C#%10® 5 5 TC &
K3OMURET2CHEMREE2 S @ > EE3O0OMBE K
KN4 scrB ORFzZAH2FEBEDNAFRK:

(o i 2 B o0 o ke e (N BN e BB ol )

W EY /S B A B B A Smal(Takara Shuza ) 7K i > H
Sma I kM p SACAI (AHERSEEEBELAER
meE s iR ) EALD®MHE P SCR155 «-#%EpSCR
155a41@ 16 -pSACAI4ZHMEMLT -BTHERKER
H# % pHSG3 99 ( Takara Shuzo ) A 7£ B K & & +
WL H EHhE S > A E BEAAREE ( Miwa, k.et al., Agric.
Biol. Chem., 48(1984)2901-2903 ) @ 7 B L EHZHE
pHM 151 9mWENLE (HEAHEMNAIOME S -

749 1%,1993)3 AZE® - HHENR K
pHM 1519 AE&HBEBamHI KKpn I KE Wi
B E e B A E ( Takara shuzo ) i
B > A S a 1 T8 EME ( Takara Shuzo ) # A
p HSG399mWSal lfMELENED SACI4E -

<O >uMmaE s cr BERcEBEREAAT 12310

A0 R S o H o e 3 e o S 3

AMIERZERA TERRIZE (CNS)A4 M4 (210 x 297 2% ) -65 -
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A7
B7

B BARA ( 6
rn R

MU ERFZDPD SCR 155 KBHFNE FLB®BBERED
BEHscr BERNZCEBDPD SSM308S (HAHFAA
E 08 -196280% 1996 ) 5] A#KEHEER
BREEAT 12310&F - KBEUTHEHEETHEL -
R EEEEANS 2 0% EEZICM - 2BEER  BE
MZODssofBO0O . 1 E3TCTHBHEEEODo 6o
OO .3  HAEEB (BRESLOOM="Z2#) FME
EEBEYT > BHMEE -FSHBEERENDE - FH 2 0 % EHEF T
M=K > BIER20%EE MAKEEKRBREH
ITMI1TORE®R  Z®To2WES  MAEKREG (1 8 kV
S 3 00EM) LFIADNA - ZHRBEMREARS
20%EBELCM- 2B ERTHEERABEZIRE &
NEoWMe / E2EARKBEZCM - 2HEREEZER T EE
WK AR BAEKRETHE (BHAHEMAMEE 1 2
—204236%/72000) #7HE4L  EFRELMRE

(P 2 i 3 ) ot T N B e 0 9 )

Qe @ ___

SEFERBMEZCM2 BEERT - 37 CT ETHEEK
LERE COBR O ORENEBEEMEEHTIE LR RRERE
B scr BE#pSSM30BSZHEHEK:  ENEHKY
MEAEEERNBEREE s cr BZE#BDpSCR155
MRk KR ABEAT 12310/ pSCRI1S5S5

<3 >HEHEBRMFEEORFEETAT 12310/

ABIRREBA BB FZE (CNS)AL A& (210 x 297 2% ) - 66 -
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A7
B7

>~ BARA ( e
p SCR1ISOMAZEETRFM -

B E T2 AT 12310/ pSCRI1DbL D5 E
EEHAEWME 1 S5ZHERER  E3TCTHEBHHEER 2 2
N - BEBECHRUEEBER IR (0D ) UREFKE
(RS) - #RMWEK16 - HRAEFAJ 12310m%K
THEBNERE KNIET@ER 5 As cr BERZMR
(AJ 12310/ pSCRI1D55 &%) HIBEHINIERE

X1 OHBERMEEY

- = = &
HE b 60 5 /7
KH:PO« 1 ¢ /7t

MgS04-7H20 0.4 % /7

FeSO4-7TH:0 0.01 5 /7

MnSO«-7H:20 0.01 % /7

(NH4)2S0s 30 3 /7t
REEHEBEKBEEY 480 £ 3 /7t

i i R & A & 200 B4 5 /7t

&Y xR 300 % 3¢ /7t

KEFEREEA 7 E B FAZE (CNS)A4 45 (210 x 297 %) -67 -

(oo i 2 0o e 6 N B e T S )
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B~ BHFAA ( 65
R ICEMBERE &R
OD(x 51) RS /F)
2256 1.292 0.00 2
AJ12310 0.058 60.00
AJ12310/pSCRI1SS 1.571 0.84

FEEAH 6 C Hpdh AERBRAWEREEL - KR
]I >HBEFRENER2KREERNREKREERHAI 1 2310
pdhAEXKRZZE® p PDHA 2

(o e 2 i o i B (N B R

MEEBMERNENEAKEERBERREHR
AJ12310MmM%FZpdhAEK  -BHBEWNHR HEIK
Bl 1l (£4) 2KEHEITPCR  FHEBEREREGY
EBEE  Z2EL -—HEE2EE%D 2 1A RIBEEFTH
SEBEYDNAMFESEMEKRIP CRBRAINSE —EK/NHEHE
MDNARFKFER - -HELEBZIDNAFIBFTEAGZERLZ
pdhA -

B p 21l ARHXbalkgkKpnIlIk@yYyHE—MHEAE
2RpPIAh AERREEH FERZ4T®BRENDNAF
BBl ANEaEpdh AERZDNARFBEEA
p HS G2 9 9 ( Takara Shuzo ) W X b a I K p n I
B RBBIHEEREMBEXbal K@ #ApXKA4LRK
Xbalk@iEgcHhEBULEMHEDP PDHA -2 -

p PDHA-2BEHFEWNE 17 - B & X EMKH

3R T B H o P ek 3

DN A& #H%& Ver . 2(Takara Shuzo ) - HE KA # /E 6 H

RUERREZEER ¥ EHE FIZE (CNS)A4 At (210 x 297 %) -68 -
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B BRAHRA (60
AKBEBE I M1 09 &% ( Takara Shuzo ) fER&F £ - L
tp XKAWBESIRUOT - ¥BERBERABEE IS
’k#E#E P HKA4 (EK?;*UQ}EE%B—7491%/
1993) AM#EBamHI EKpnIIKBNEAS
AR EECDNAFE WMBIAFEEMHADNAMALEE
( Takara Shuzo ) #idifk > B L X b a [ EHEEH (H
# {E {% B Takara Shuzo ) Z#MmA P HS G 2 9 91

XbalfBUNEE®R P KX 4 -

(oo D 2ok i 3 o b B (v B e B O )

<2>KWmAELPIdhWERZEEERBAAT 12310
WLt B pPDHA-23 ARKBERERERRE
BAJ12310&%  8ffipdhHEERE-BKHMR -
ETEA T FERTRAS EA > ERNE 25 8RS 2
F#ME2CM-2HEEEERTPEZZHEPHRUNG
AJ12310/pPDHA=-2M%-

<3>Hpdh-HMAHNGMREEL -8 KR

AT 12310mAREMRINAEZD dhER-K
KW m%A (AJ12310//p PDHA-2HA)E
EECM-2BHEEEERY  SEBEEEARNE 2 027
BErEaEEER (WXR17)Z500=78HEZEMK:
UMEESTCTHHERE EBEIHEET2MERZR L -
BOEFIHEBRBEEIANEG2 0EFITENHER (
mE1l17)Z500=EF-—MWBEEME UERE3TTCHK

RUEIRREHA FRERFEEE (CNS)A4L A& (210 x 297 2% ) -69 -
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B BAERA (6
4 4 CTHETFENE®E  FENEERERELETEIES
2 ERE LBHEBEERZIODs 1 UMAKL - %
Ml HERE DU BRERBRRKEMBEERREESE KR £
ZRHE - W& O DR M-S ES HITACHI U —
2 000 ( Hitachi ) #1T  DURERL -%KEEBEEZHER
A BB EAS — 210 ( Asahi Chemical Industry
) o AERWE 18 -

M#@MKNAT 12310&% pdhAER-KKME
% (AJ 12310/ pPDHA-2®M*%) BEEmL
- B BB R MOD > A EMRAD dh AER
REAXNWE ML - $KK4EE -

AUEIRREEA P FAZE (CNS)AL A& (210 x 297 %) -70 -
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£ 1 7 Ffhipdh A ASRNEER

R WEE Y TR T E R
#  b 30 5 /9t 60 3 /7t
KH:PO. 1 5 /5 1 55 /9t

MgS0+-7H20 0.4 % /Ft 0.4 5% /7

FeSO4-7H:20 0.0IEE/TF 0.01 & /7

MnSO4-7H20 0.01 3@ /7t 0.01 3 /7
(NH)280: 15 58 /- 30 % /5t

KB EEE KDY 480 % % /5t 480 % % /5t

i % B A 200 8% 3 /5t 200 8% 3 /7t

1 % 10 4 3 /7t
AZ-20R (¥ 10 3k B ) 20 # % /5t 20 % 3 /5t
CaCOs (4 B 41 ¥ B ) 50 3 /9t 50 3% /9t

pHS8.0 (LA KOH & )

ERH 7T AL c dERNBRANSREEL —BHEK
Sl >HBEBENEABKEERBEREHAT 12310
i cd&EZERZE®EDpPI CD -4

wEAT 123 10HmFZ1 cdERFI (WFT
MR 29) ARFIHEERB - 1 03 KkFIHE
W 1 0425 F -

AT 12310%mFAL@BEDNAWEMBRERMR
) Y ¢ B D N A #ifb #1 & ( Advanced Genetic Technologies

Corp . ) * BWEAKGRMELEBDNA - 1 0OBMEE

AUGRREBA 7B B FASE (CNS)AL MAE (210 %297 2% ) 71 .-

(oD 2k it 3o o) <o B (B b B O )
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A7
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Z o~ B (g9

LW EEEKLER  SMAZINTPREY (ZR
2 .HEEHREE) -~ 1 0#ALZ1 0 x Pyrobesbest-
Taq #% ® W % I I ( Takara Shuzo ) L K 2 . 5 U X
Pyrobest Tag ( Takara Shuzo ) L& fEF P CRKXEREY
EEES 1 00MHA - TP CREBMFEMEH Lt KER
EYMRBEEBEBTP 240 ( Takara Shuzo ) : 9 8 C #
10 ~55TCEKRK]ISH#EURT 2TCEMHKRE4LDHE
 BEEIOME MAAE I cdEREKRHEEHFZ KRG
3 . 3fFwmEDNARFEE -

WMERN i1 cdEZERAKFBEMHABgg 1 I I ( Takara Shuzo
) KfE > WEFEEB amHIKBEHNDPDPHSG?2 9 9 (
Takara Shuzo ) - B# A X b a I k> ¥ p XK4&Z
Xbalk@EEHFADICD-4--pI1CD-—-42Z&
EALBRWME 19 - B NEMRMEMNDN ARSHEE
V.er . 2 ( Takara Shuzo ) » UK RKBEE I M10 9
i % ( Takara Shuzo ) FEERBMHFEHNF £ -

<2>KFWHILIcJdERCEREERBRAAT L2310
Kbtz p 1 CD-4ERBIIAREBEEEZRNENRREH
AJT12310&%% > WiHEicdER-KRAHER - E
THEHAZFEEEBRA SMEE ERE2 5 Mx ZETE
BMEZCM-2HEEEERTEEHPRUNSE
AJ12310//pI1CD-4m*%-

H

AR REZEER ¥ B ERZE (CNS)A4 MR (210 x 297 %) -72 -
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<3>Hicd-MRHMAREEL - BER
AT 12310RAEEEMAZI cd-KKH
Mm% (AJ 12310/ p1CD-—4) #AT5=EFM
HMEWN A EEER 6 MEE BHBECERUE20 - HEK
RAJT12310&%F " 1cd-BRKBNMR
AJ12310/plCD-48EREBKBEIENEHAE
EH®MOD » WiFEMA i c dEHREARKWEINL
- B MR EE -

BHH 8 - Hgdh ERBMANLAREEL - B KR
Sl >HEBRENEAKEERNBEREEAT 12310
g dhEEZERE
w#EAT12310&%2ZedhBERFI (UFI
MRS 7T9) > ARFEIIEAKRB 1 05 KFIHE
WmAaEm 1 06 25T -
AJT12310&%A%0BDNAMEMFBMARERME
) 4 ¢ B D N A #fi 1k #1 & ( Advanced Genetic Technologies
Corp - ) ~ BHEEXKAEMEO . bMEHWREED N A -
l OMBEETLELRNEBEEKLEFER - 8MAZdNTPIE
EW(£B2 .0ZXEHEREE) ~5#MAL1 0xLA
T aqi&E®BW ( Takara Shuzo ) BA K 2 U Z Pyrobest Tag
( Takara Shuzo ) LB P CRKRKEREGY  HMEHER
50MHA - E#EITPCREBEREALARERAY KRR
2% TP 2 40 ( Takara Shuzo ) @ 9 4 C#% 3 0® -

ARUFERRE#A ¥ BB EIZE (CNS)A4 HAE (210 x 297 2% ) -73-
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55 CEXKIBURT2CREMKREI 8 EEI3 OB
BoMARNEGgdh BEBEREEFGHF R 2 FimE
DNAFE -WEHBAXKAFEMAP s t I ( Takara Shuza)
KiE > BP s t I ET2AKMEHNDHSG?2 9 9 ( Takara
Shuzo) BEW EH - BMERERERADNABREHEE
V.er . 2 ( Takara Shuzo ) - Wik BB &EED
M AKXKBE®E I M1 09 ( Takara Shuzo ) HY 5 £ #l g
CEEARNES L O0OME /" EZ2A 1T PTG (ERE-%H-D
P BEUMBBES) - 40ME " EZ2AZX-Ga l (
b -] -4 8- 3 -—BGE-HD -FAEHE) UK
40/ EACE#BENLERER (1 0%/ FL
Bacto—JMK 5% /FfFZBacto— BLEKERXN
- 5%/ F&ZNaCl - ~156%R/FZHEIE "

pH7 .2) B EMNEK - HBWEERILETH-—
B O A o> B DLOE1S R Rk -

W bk e R B 2 5 % ( Text for Bioengineering
Experiments, Edited by the Society for Bioscience and
Bioengineering, Japan, p . 105, Baifukan, 1992 ) & fi H &
R ERGEE - -BEEFE2 1 REEZIEERR
pHSG29 9 YGDH -

BEREEHCERERESI ADPDHSG299YGDH
c HEK p XC 4 HBEHBEXD a l kKMBUINEANEINHE
pHMI1 51 9HEEHE ZHFE  UEHEXDals%xxK
¥ p HS G2 9 9 YGDHESGWMMUEE - 8FEH

AUBIRREER FEE RIZE (CNS)A4 H4 (210 x 297 2% ) -74 -

( omf D 2§ 4 o bk b (N B R S )



HE-D P S o 3 H om0 e 3 g o B 1R

1289604

A7
B7

B~ BRHHRA (72
WA ERLE - BEEBE2 1IBRHEMcE®BBESEp Y GDH
B THDPHSG399 (Cm"™)BRpHSG29 9K
o p X C A HEBEBTRPO6 FHEDD XK4L4ZHEM
H -

<2>HMAEegednERCERBEBRAATI 12310
s BRI ABRBREERNERRER
AJ12310&% ®egdhER-BRAHER - E

(Sl 2008 o e B (B o 5 )

THEy FEEERAS HE > EREF25ME/EAR
MEZCM-2HEBESERPEI ITCTREHP KLU
mEAJT 12310 pYGDH -

<3>Hgdh-MARKHWEREEL - BIER

AT 12310mAEEMRIMAZLZg dhER-K
KB &% (AT 12310/ pYGDH&ER) ARTE
CM-2BHEEREERT SHEEBEARAG2 0Z2AET
BEBEE®R (WX 18)Z500EABEMBIER AR
E3TCTHHEE BIWEETZHEREERILE - F 2
EACHBEERBEEENG2 0EATENEER (AR
19) 25 00=H-—#MEMR MURE3ITCKR4L4TC
THETAIEWERE FIENEREMETEIN TERE T 2
M E o  CHRMEBEEBEWZIODMURL - BBBROMERE
U BB ERBRAEMBE R K EERBR L ZKE -
EODHEBERDHEEEISFHI TACHI U-2000

RUEFRREBA PR FIZE (CNS)AL 45 (210 x 297 2 %) -75-
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X1 BEBEFHECHEBERMEESY

( Hitachi ) ¥ 7 > U R L — BB EE 2 0 2% E H % K

B8 AS — 210 ( Asahi Chemical Industry )

BRWAE LY B
i) % b 30 % /5

i B 9 15 3% /5t
KH:PO« 1 5 /7
MgSO«-7TH20 0.4 % /Ft
FeSO4-7H20 0.01 32 /7F
MnSO«-7TH:0 0.01 3 /7t

K HE EE kY 0.48 5 /7

W % &6

200 4 % /7t

E Y E 10 8 % / 7+
AZ20R 0.02 Z w0 /FF
CaCOs (4 Bl 1 W & ) 1 % /7
pH8.0(F KOH #H #)
REERREHA ¥ EEFEIEE (CNS)A4 #A& (210 x 297 2% ) -76 -
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XIVTHEHERZEREBMAEY

BERERMEEY = &
i % B 60 31 /7t "
i BR #% 30 38 /7 §
KH:PO. | 3 /5t 5
b
MgS0+-7H:0 0.4 35 /7 3
FeS0«-7H:0 0.01 32 /7t -l
MnSO0:-7H:0 0.01 % /7t 2%
XU E B AR 0.48 % /7 2
it g &R &k & | 200 f#f v /FF
AZ20R 0.02 % 3 /7t
CaCOs (4> Bl H ¥ ) | | 58 /5
pHB8.0(f KOH 7 % )

EEEREME2 OMER21 - E37CFegdh -
B K H0 R BT W R R BB B R (
AT 1231 08MF) B BELERBEBHOD - I
L - B HBEEUERECEE W EN ES TCT
M5 - T% - fEAACTRGEER  LREMOD -
B SE o EEEgdh-BAMRB AT MK -BZ
R - AR E Rk g d h W H A 8 E L — B
BB EEURGERED - |

AUEFRREEA F BB RZE (CNS)AL A& (210 x 297 2% ) -77 -
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£20 gdh-WMRKH&ER (3T7TTC) ZHEREER

OD620(51x) [L-Glu HE # [L-Glu & £ |a -KG(Z = /

e /&) (%) A=0)
AT12310 0.58 1.74 30.7 53.9
AJ12310/ 0.65 2.23 39.3 4.1

PYGDH

£21 gdh-MAH&ER (44TCT) ZEAEKER

OD620(51x) |L-Glu H 88 (G2 /4 &) |L-Glu & 3 (%)

AJ12310 0.63 1.70 26.7
AJ12310/ 0.71 1.79 27.8
pYGDH

WA 9 g1 t ABRBMANSREEL — B K"
<l >BESANEHAREEREREE g 1 t AZKHE
B

KIEAT 1231 0mALeg 1l t AZREFS (WF
SR RBEE 89 ) AHFIMAYEE 107 RF
M 10823 F -

AT 1231 0MAREEDNAWNNRMEGEHEMNS
g o 8 D N A #i 1k 1 & ( Advanced Genetic Technologies
Corp . ) - WWBABMEO . S M EMLBEDNA -
1l OMMET LW EEEKER - 8MAZINTPE
W (#B2  S5EEHEE) - 1 0#MAZ1 0 x

AUIRREBA ¥ BB EARE (CNS)AL RAE (210 x 297 2% ) -78 -
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Pyrobesbest-Taq #% f ¥ ¥ ( Takara Shuzo ) MM K 2 UX
Pyrobest Tag ( Takara Shuzo ) I# P CRKREREGEY
WEES1IO00MA - #ETP CREEMAREHRLEXER
EYMEEBEESZTP 2 40 ( Takara Shuzo ) @ 9 4 T #
30~ - 45 CEKIOBURT 2THRMNIESIDE
BHEIOER  BMAAEg l t AZRKEEH FZKX
B2 BEDNARKFE WDMEBENBKRAKFEAKDD DI (
Takara Shuza ) /Kf# > 8 K p n [ 5 2 /K i 19

p HS G2 9 9 ( Takara Shuzo ) R & It #H & - B 4 X JE
BHEHADNARBMEMAEY e r . 2 ( Takara Shuzo ) -
Mk BHHEEYHERAKRBEB®B I M1 09 (
Takara Shuzo ) W EMMEEE AN E 1 0 M X 27

I PTG (EBRE- % - D — f 4 5L & ot m b &)
40w/ E2F2X-Gal (b —®—-—4—-—%-3—1m5
ME-HD -4ABEF) LERA4A0OBE /EACEBRY
LiEE® (1 0%/ F&ZBacto—-—H#E- 5%/ T
Bacto ~ BB HEENY - 5%/ FZNaCl - 15%x /7
Bl pHT7 .2) IBENER HLELBHWEEEIL
EITEHE —WmEN > EBEUNEGEEP K -

¢ B Kk OB me BE B Z /7 ¥ ( Text for Bioengineering

Experiments, Edited by the Society for Bioscience and
Bioengineering, Japan, p . 105, Baifukan, 1992 ) % fi§ & #
TWRERGEGE - BEE2 2RFABEBZCEERRS
pHSG299YCS -

AR REE A F BB RZE (CNS)A4 M A (210 x 297 2% ) -79-
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KEREHCEREHESI ApHSG299YCS -
HE®KpXC4HAMBHE X b a |l KEUINERWNAENHE
p HM 151 9#®EETHFE  LDEKEXDalsxE=EK
W pHSG2 99 YCSEALMMUERS  HFEHAEW
FERE BEE2 2HRAIBEHIEBEMRDYCS -

<2>HWHHEg 1t ARERCERBEBAAT 12310
B Lt BEE A EERNERKER
AJ12310&%F > BffegltAEZER-BRREHER -
ETEL L FEEERASMHERE > ERAE 25 MR EF
RBEZCM-2HEEHEERTEEFFHEPRUNSE
AJ12310//pYCS-

(ot 2ok 80 ko B (VB el 1 o )

<3I>HgltA-RREGMREEL -~ BHER

AT 12310MFAELEAEMBEZe 1 tAER-
MARKEAR (AT 12310/ pYCSER) ERFE
CM—-2BHEESEREKRY BENWHTEHEEKEH SHE -
EmEIZEROEXR2 2UREX2 3 - ZFHEHEITTCLUR
4 4°CTFHE MHMEARBEARDBReg 1 t A-ERBRAKB &
RETHEBEBEEREGAMEE - 4> g1 t A-KKH
MARBETRTHBEBE BB L - RME2EBRREL - B
M B Wk -

EEREE AR K | t ARREBRNIGEL - BIERE
EREREEIAEY

AUBKREEA BB RKEE (CNS)AL A& (210 x 297 2% ) - 80 -
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£22 gltA-MBMAKHMGER (3TTC)ZHEEFR
L-Glu # % | % (%) [L-Asp H£ 8 |[L-Lys H#t 75
(& /2 &) (BER/IDEB)(ERIDNE)

AJ12310 1.79 31.9 11.8 11.0

AJ12310/YCS 2.04 36.5 8.1 7.3

£23gltA-—RKHHER (44TC) ZEBEEER

Fr %1 HE 52 9% 5
Fe %1 W 58 5% 15
SR IR A
Fr 5l b 2 AT 5
Fe %1 He 58 5% 15
7 5l HE 58 B B
Fr %1 HE 58 9% 5

co N o O s W DN

a c ¢C

A
A
B
B
t s R
R
R
R

OD |L-Glu E R (%) [L-Asp HTE |L-Lys
it (BER/IAE)(BERIDA
(/B H)
AJ12310 |[0.58 1.38 21.8 23.3 29.2
AJ12310/ |0.65 1.84 28.8 14.1 17.2
pYCS
(ol H )
Fe 5l e 38 5% 05 a c e % H B Y

- K BR P Y

C » &

F R P Yl

'TEf‘
C  MERRFY

I > KH R R
1 > & EBEF5
2 BKHBRFY
2 0 MBMERRFY

AEEREBA B BERIZE (CNS)A4 #48 (210 x 297 2 %)

-81-
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A~ BEBEA (79
o MERERE - 1 0 " pfk

1 12l
FAIHEREE 12 ¢ s o
e 121
FRIEREE 13 s o
CREBF
o R 14 1 s c
e 2l
FRIMREE 15 ¢ s o
5153

Pl HER S - 1 6 ¢

Pyl MR - 17+ g 1u
FFHI MR+ 18 glu
A HEREME 19 1 glu
FFA MR - 20 glu
FFHl MR - 21 1 pdh
FFHl MRS+ 22 pdh
POl MRS + 23 1 pc
POl HERSEE - 24 pc
FHI MRS * 25 popc
FP ol MRS+ 26 © ppc
FFolmERIEHE - 27 ¢+ acn

r

FolmERS®RE 9 pf k  ZERRFI

N iae- . s el

FHl RS : 11 scr B (AT 12340)

B (AJ12340)

B (AJ123089)

B (AJ123089)

B (AJ 12310

g luABCD » EHERFRFS7I

ABCD B EEBEFIY
ABCD B fE®RFJ
ABCD B fERKFJI
ABCD B EEHKRFTY

AEFRREERA ¥R RZE (CNS)AL HA& (210 x 297 % )

(ot 2ok 80 ik ok B (VB e 1 o )



1289604
A7
B7

|
B~ BHRA ( g I
|
RO REREE 28 : a con o iS5 :
|
EY R 29 - icd - MEBE !
RO C 30 ¢ i cd o %E

%
FHIHMRYE : 31 1lpd  HERFY @i
X
ESREREE : 32 1 pd o fEEBEY é:

zZ
FOER®® : 33 : odh A KEBRFY Eo
¥ |
o MENSEE : 34 : odhA »EERBRKFY é'
FOIMREE®E : 79 gdh (AJ12310) %g
¥ B R 5 2
|
A RE®EE: 80 gdh (AJ12310) i
|
|

- S Al

FOIEEB: 81 gdh (2256) @ %HH K
51 i
FOIME%EB: 82 : gdh (225 6) » IR |
51 !

@z

FoHwR:E®B: 89 g1l tA (AT 12310
- & H B

FAMERHB: 90 gl tA AT 12310)
& E B 5

FHIERMRB 91 g1t AC2256) % H
B 7 3l

FA RSB - 92 g1l tA(2256) @ KE
B 7 5l

Y MR 93 scr B (AT 12309)

0 P O 2 H e e gk 35 36

AEEREER FRBEZE (CNS)AL H A& (210 x 297 2% ) -83 -
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% H B Y
Pyl MRy : 94 scr B (AJ12309)
% 5B P
T % FEH

AZHEEMEAREEERNBEREE K ERE G X
BEBEZNREEER RNTRILHPERARENERERZ
EHENER -

AFEHZERTHKRKEELMBERRNELDE  HNEF
CEMERCME -

AEKRREBA P FALE (CNS)A4 $A& (210 x 297 %) -84 -
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<222> (577)..(1869)

<400> |1

tgcattccac cgacggtcac gegtteggte ttgtcagegeg cgtcaatctg ctgatggttc 60
atgcaaagcet ccttcgaage aagagatcgg gtgtgtgegg geacctateg ggggaageee 120
tegetgegee ccagggggag ctggcgatgt gaccaggtta agtgataace atcaccttge 180

A7l
B7
B Gy ) |
|
S AES |
| I
<110> Ajinomoto Co., Inc. :; |
. % |
20> EBMPEISEIELR AL GRS ‘B
i B ‘ T
7o
Z
, |
<130> OP1072B691SM ¥ |
;Jj I
<140> 3. I
b E3
<141> 2000-10-04 f %
g |
<150> JP 11-282716 I
<151> 1999-10-04 i
<150> JP 11-311147 I
<151> 1999-11-01* |
)
<150> JP 2000-120687 l
<151> 2000-04-21 |
<160> 108 I
I
<170> PatentIn Ver. 2.0 ‘ %
| I
210> 1 I
211> 1980 |
212> DNA I
QP B |
I
<220> |
<221> CDS I
I
|
I
N
I
I
I
I

AR AR T BB RAR (CONS) AL (20X2T0F ) op
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&~ RS (g3 )

caatgggttt
gaaggctgte
tcccagtaca
caatatttgc
ggacccatge
ctcaccatga
cgecttacag

cca cgt
Pro Arg

tgg aac
Trp Asn

cag ggc
Gln Gly
40
ctg
Leu

atc
[le

55
ctg
Leu

ggcC
Gly

ctg
Leu

aag
Lys

cte
Leu

gee
Ala

gte
Val

ccg
Pro
120
ate
Ile

gag
Glu
135
ccg
Pro

ate
Ile

tac gag
Tyr Glu

acc
Thr

gga
Gly

25
agce
Ser

tgg
Trp

gece
Ala

get
Ala

get
Gly
105
aac
Asn

gca
Ala

gte
Val

cte

gcgaacttta
getttteega
aacgtactag
aaaagggete
ccgatgaage
tgtegeggat
cagcaccaag

gca
Ala

10
ate
Ile

gtc
Val

gat
Asp

ctt
Leu

gte
Val

90
cac
His

gtt
Val

cge
Arg

gee
Ala

cag aag ggc

cag
Gln

acc
Thr

gte
Val

geca
Ala

acc
Thr

75
tac
Tyr

acc
Thr

gte
Val

gte
Val

gac
Asp
155

gaa atc cag
Glu [le Gln

gac tac
Asp Tyr

30
gag cac
Glu His

45

tce gea
Ser Ala

cge
Arg

gag
Glu

gtt
Val

60
get
Gly

aac cag
Asn Gln

cte
Leu

tee gge
Ser Gly

tac
Tyr

cce gac
Pro Asp
110
cge atc
Arg Ile
125
ggt gac
Gly Asp

cgt
Arg

gag
Glu
140
g8C
Gly

gag gcc
Glu Ala

atg atc

cag
Gln

15
acc
Thr

acc
Thr

gag
Glu

get
Ala

tegg
Trp

95
cag
Gln

aac
Asn

acc
Thr

ggc
Gly

acc

agatgcacgt gaagtggcaa
tgatgaggat cacggggaac
actacccceg cgeaaaactt
aatgtgtgaa gcacgccace
tcgeatcaca cagtgtgeag
aagaagtgac tcttag atg

Met
1

gat tgg
Asp Trp

get gag
Ala Glu

ctc gca
Leu Ala

ggc gac
Gly Asp

65
gtc cag
Val Gln

80

cag gtc
Gln Val

tce ctg
Ser Leu

aac gca
Asn Ala

tce gte
Ser Val

145
tte ggt
Phe Gly
160

get ggt

ccgtgacget accccegett ttgtttgate acaccagete 240

atccttgeca cccgaggttt 300
attgtggaga ttgcactttg 360
aaaaacccaa atccgttgac 420
ggaacacagg ttgtggatca 480
ggcggeacct ctaccgaatg 540

tca aac gtt
Ser Asn Val

gac acc aac

Asp Thr Asn

20

cag gta gct

Gln Val Ala
35

aag cge gec

Lys Arg Gly
50

gac tac

Asp Tyr

atc
[le

cgt
Arg

cag gtc
Gln Val

gca ggt gac

Ala Gly Asp
100

tac ccg geg

Tyr Pro Ala

115

ctg ctg cge

Leu Leu Arg

130

gac aac tgg

Asp Asn Trp

ggce gee cte
Gly Ala Leu

gee gea gge

gga acg
Gly Thr

5
cca
Pro

cgce
Arg

cte
Leu

gag
Glu

gCcc gag
Ala Glu

aac
Asn

gea
Ala

70
ggc
Gly

gce
Ala

85
gee
Ala

aac
Asn

tec
Ser

aac
Asn

gee gat
Ala Asp

cte gte

Leu Val
150

aac gtc

Asn Val

165

acc cac

Leu GIn Lys Gly Met Ile Thr Ala Gly Ala Ala Gly Thr His

994

642

690

738

786

834

882

930

978

1026

1074

1122

AR R B o BB £ ARAE (CNS ) AdHAE (210X 29705 )
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170 175 180
tgg gag gat cag ctc get tcc gag aag aag tgt gge cac ctc ggt gge 1170
Trp Glu Asp Gln Leu Ala Ser Glu Lys Lys Cys Gly His Leu Gly Gly
185 190 195
aag gtc ctc atc ccg acc cag cag cac atc cge acc ctg aac tcc gec 1218
Lys Val Leu Ile Pro Thr Gln Gln His Ile Arg Thr Leu Asn Ser Ala
200 205 210
_cge ctg gea get gac ‘gtg gee aac ace ccg ace gte gte atc gee cge 1266
Arg Leu Ala Ala Asp Val Ala Asn Thr Pro Thr Val Val Ile Ala Arg
215 220 225 230
acc gac gca gag gcc gee ace ctg atc acc tct gat gtt gat gag cge 1314
Thr Asp Ala Glu Ala Ala Thr Leu Ile Thr Ser Asp Val Asp Glu Arg
235 240 245
gac cgc cca ttc atc acc ggc gag cge acc geec gag gge tac tac cac 1362
Asp Arg Pro Phe Ile Thr Gly Glu Arg Thr Ala Glu Gly Tyr Tyr His
250 255 260
gtc aag ccg ggt ctc gag ccc tge atc gea cgt geg aag tee tac get 1410
Val Lys Pro Gly Leu Glu Pro Cys Ile Ala Arg Ala Lys Ser Tyr Ala
265 . 270 275
cce tac gea gac atg atc tgg atg gag acc gge acc cct gac ctc gag 1458
Pro Tyr Ala Asp Met Ile Trp Met Glu Thr Gly Thr Pro Asp Leu Glu
280 285 290
ctg gcc aag aag ttc gee gag ggc gtc cgc agc gag ttc ccg gac cag 1506
Leu Ala Lys Lys Phe Ala Glu Gly Val Arg Ser.Glu Phe Pro Asp Gln
295 300 305 310
ctg ctg tec tac aac tge tec ccg tee tte aac tgg tct gea cac cte 1554
Leu Leu Ser Tyr Asn Cys Ser Pro Ser Phe Asn Trp Ser Ala His Leu
315 320 325
gag gcc gac gag atc gct aag ttc cag aag gaa ctg ggt gec atg gge 1602
Glu Ala Asp Glu Ile Ala Lys Phe Gln Lys Glu Leu Gly Ala Met Gly
330 335 340
ttc aag ttc cag ttc atc acc ctg get gge tte cac tce cte aac tac 1650
Phe Lys Phe Gln Phe Ile Thr Leu Ala Gly Phe His Ser Leu Asn Tyr
345 350 355
get atg ttc gac ctg get tac gec tac gee cgt gaa gec atg ccc gec 1698
Gly Met Phe Asp Leu Ala Tyr Gly Tyr Ala Arg Glu Gly Met Pro Ala
360 365 370
ttc gtc gac ctg cag aac cgt gag ttc aag gea get gag gag cgc ggc 1746
Phe Val Asp Leu Gln Asn Arg Glu Phe Lys Ala Ala Glu Glu Arg Gly
375 380 385 390
ttc acc gee gte 1794

aag cac cag cgt gag gtc ggc gee gge tac tte gac

( m\*}\r‘&\xﬁ\%@ﬁ\@" N Bk Sovay )
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A7
B7
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Phe Thr Ala Val Lys His Gln Arg Glu Val Gly Ala Gly Tyr Phe Asp
395 400 405
acc atc gec acc acc gtt gac ccg aac tcc tcc acc acc geg ctg aag 1842
Thr Ile Ala Thr Thr Val Asp Pro Asn Ser Ser Thr Thr Ala Leu Lys
410 415 420
get tcc acc gag gaa tge cag ttc cac taggaaccac ctgatgegegt 1889
Gly Ser Thr Glu Glu Cys Gln Phe His
425 ' 430

geegtatgge ctgacggeac cgeececteee tttgeactee agtactectt tgtgeacate 1949
ggccatctee acaccgegeg ccecgecace t 1980

210> 2
211> 431
<212> PRT

213> PR B IR B

g s N B E )

<400> 2
Met Ser Asn Val Gly Thr Pro Arg Thr Ala Gln Glu Ile Gln Gln Asp
1 . 5 10 15
Trp Asp Thr Asn Pro Arg Trp Asn Gly Ile Thr Arg Asp Tyr Thr Ala
20 25 30
Glu Gln Val Ala Glu Leu Gln Gly Ser Val Val Glu Glu His Thr Leu
35 40 45
Ala Lys Arg Gly Ala Glu Ile Leu Trp Asp Ala Val Ser Ala Glu Gly
50 55 60
Asp Asp Tyr Ile Asn Ala Leu Gly Ala Leu Thr Gly Asn Gln Ala Val
65 70 75 80 . :
Gln Gln Val Arg Ala Gly Leu Lys Ala Val Tyr Leu Ser Gly Trp Gln
85 90 95
Val Ala Gly Asp Ala Asn Leu Ala Gly His Thr Tyr Pro Asp Gln Ser
100 105 110
Leu Tyr Pro Ala Asn Ser Val Pro Asn Val Val Arg Arg Ile Asn Asn
115 120 125
Ala Leu Leu Arg Ala Asp Glu Ile Ala Arg Val Glu Gly Asp Thr Ser
130 135 140
Val Asp Asn Trp Leu Val Pro Ile Val Ala Asp Gly Glu Ala Gly Phe
145 150 155 160
Gly Gly Ala Leu Asn Val Tyr Glu Leu Gln Lys Gly Met Ile Thr Ala
165 170 175
Gly Ala Ala Gly Thr His Trp Glu Asp Gln Leu Ala Ser Glu Lys Lys
180 185 190

S S - S| U - Uy
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Cys Gly His
195
Arg Thr Leu
210
Thr Val Val
225
Ser Asp Val

Ala Glu Gly

Arg Ala Lys
275
Gly Thr Pro
290
Ser Glu Phe
305
Asn Trp Ser

Glu Leu Gly

Phe His Ser
355
Arg Glu Gly
370
Ala Ala Glu
385
Gly Ala Gly

Ser Thr Thr
<210> 3

<211> 2381
<212> DNA

<220>
<221> CDS

<222> (577).

<400> 3

B~ BB g )

Leu Gly Gly Lys Val Leu Ile Pro Thr Gln Gln His Ile
200 205
Asn Ser Ala Arg Leu Ala Ala Asp Val Ala Asn Thr Pro
215 220
Ile Ala Arg Thr Asp Ala Glu Ala Ala Thr Leu Ile Thr
230 235 240
Asp Glu Arg Asp Arg Pro Phe Ile Thr Gly Glu Arg Thr
245 250 255
Tyr Tyr His Val Lys Pro Gly Leu Glu Pro Cys Ile Ala
260 265 270
Ser Tyr Ala Pro Tyr Ala Asp Met Ile Trp Met Glu Thr
' 280 285
Asp Leu Glu Leu Ala Lys Lys Phe Ala Glu Gly Val Arg
295 300
Pro Asp Gln Leu Leu Ser Tyr Asn Cys Ser Pro Ser Phe
310 315 320
Ala His Leu Glu Ala Asp Glu Ile Ala Lys Phe Gln Lys
325 330 335
Ala Met Gly Phe Lys Phe Gln Phe Ile Thr Leu Ala Gly
340 345 350
Leu Asn Tyr Gly Met Phe Asp Leu Ala Tyr Gly Tyr Ala
360 365
Met Pro Ala Phe Val Asp Leu Gln Asn Arg Glu Phe Lys
375 380
Glu Arg Gly Phe Thr Ala Val Lys His Gln Arg Glu Val
390 395 400
Tyr Phe Asp Thr Ile Ala Thr Thr Val Asp Pro Asn Ser
405 410 415
Ala Leu Lys Gly Ser Thr Glu Glu Cys Gln Phe His
420 425 430

<213 B R S

.(2349)
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B7

A~ BB (g7 )
agcaggeegt gttgecgaac ggeaacttce geagecgcaa ggagatcgag gaggtgtact 60
cgcacctcaa ccctgecgag gacaccgtgg tgtactgecg cgtgggtgac cgegeggeee 120
acacctggtt cgtgttgaag tacctgetgeg ggtttgaaaa cgtccgeaac tatgacggtt 180
cctggtecga gtggggeaac atggtgegea tgeccategt ccagggtgat gageeggget 240
cactctagtc accccggggt cacctecectg gtcaccececeg tacccteceg ggtacaccee 300
ggggacggeg tgtgacctgg atctecectg catgtggaca ccgggaaact ttgectggga 360
aatgaccatc cagtaccgta atgcgggtat gttaacgegg tcacagggta caccagaatc 420
cggatcgtet aaccccctta gegggattcg ctaaaagate accgagttag tgtgeaagaa 480
taatgctgat cgcaggggca ctgtcatacg ctgtcatgea gteaatgaac agtgcggtge 540
tctgtcgtga agaaaatcaa aaccaggagg gtttta gtg tca gtc gag acc agg 594
Val Ser Val Glu Thr Arg
1 5
aag atc acc aag gta ctt gtc gee aac cgt ggt gaa atc geca atc cgt 642
Lys Ile Thr Lys Val Leu Val Ala Asn Arg Gly Glu Ile Ala Ile Arg
10 . 15 20
gtt ttc Cgc gca gea cgg gat gaa gge atc gee tet gte gec gte tac 690
Val Phe Arg Ala Ala Arg Asp Glu Gly Ile Ala Ser Val Ala Val Tyr
25 30 35
gCg gag ccg gac gea gat gcc cct ttc gtec gag tat gec gat gag gcc 738
Ala Glu Pro Asp Ala Asp Ala Pro Phe Val Glu Tyr Ala Asp Glu Ala
40 45 50
ttc gea ctc ggt gge cag act tcc gea gag tce tac ctc gte att gac 786
Phe Ala Leu Gly Gly Gln Thr Ser Ala Glu Ser Tyr Leu Val Ile Asp
55 60 65 70
aag atc att gac gca gca cgc aag tcc ggt gea gac get gte cac ccec 834
"Lys Ile Ile Asp Ala Ala Arg Lys Ser Gly Ala Asp Ala Val His Pro
75 80 85
gge tac gge ttc cte gee gag aac gec gat tte get gaa get gtc atc 882
Gly Tyr Gly Phe Leu Ala Glu Asn Ala Asp Phe Ala Glu Ala Val Ile
90 ' 95 © 100
aac gag ggc ctg atc tgg atc gga cca tcc cct gag tee ate cgt tece 930
Asn Glu Gly Leu Ile Trp Ile Gly Pro Ser Pro Glu Ser Ile Arg Ser
- 105 110 115
ctc ggt gac aag gtc acc gca cgc cac atc gee aac aac gee aac gca 978
Leu Gly Asp Lys Val Thr Ala Arg His Ile Ala Asn Asn Ala Asn Ala
120 125 130
ccg atg gea ccg gge acc aag gag cct gtc aag gac gee get gag gttt 1026
Pro Met Ala Pro Gly Thr Lys Glu Pro Val Lys Asp Ala Ala Glu Val
135 140 145 150
gtc gee tte gec gag gag ttc ggt ctc ccc atc gee atc aag get gee 1074
Val Ala Phe Ala Glu Glu Phe Gly Leu Pro Ile Ala Ile Lys Ala Ala

e
2\
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A7
B7

F BRI (gg )

ttc gegt ggc

Phe

gte
Val

ggt
Gly

gtc
Val
215
get
Gly

gag
Glu

tece
Ser

acc
Thr

gte
Val
295

ggc
Gly

cte
Leu

cgc
Arg

aag
Lys

tece

Gly

gee
Ala

cgt
Arg
200
gag
Glu

acc
Thr

gea
Ala

tee
Ser

gtg
Val
280
aac
Asn

atc
Ile

tee
Ser

ate
I[le

atc
Ile
360

Gly

gac
Asp
185

ggt
Gly

gea
Ala

cgt
Arg

ccg
Pro

gce
Ala
265
gag
Glu

acc
Thr

gac
Asp

atc
Ile

aac
Asn
345
acc
Thr

155
g8C gga
Gly Gly
170
cte tte
Leu Phe

gag tgc
Glu Cys

cag gtc
Gln Val

gac tgc
Asp Cys
235
gca ccg
Ala Pro
250
aag gct
Lys Ala

tac ctg
Tyr Leu

cgc ctg
Arg Leu

ctg gtg

Leu Val
315

aag gag

Lys Glu

330

ggc gag

cgt
Arg

gaa
Glu

‘tte

Phe

atc
Ile
220
tce
Ser

tte
Phe

atc
Ile

gte
Val

cag
Gln
300
cge
Arg

gac
Asp

gac

ggc atg
Gly Met

tee gee
Ser Ala
190
gtg gag
Val Glu
205
gece gac
Ala Asp

ctg cag
Leu Gln

ctec acc
Leu Thr

tge cgc

Cys Arg
270

gegt tec

Gly Ser

285

gtg gag

aag
Lys
175
acc
Thr

cgc
Arg

aag
Lys

cgt
Arg

gat
Asp
255
gag
Glu
gac
Asp

cac

Val Glu His

gag atg
Glu Met

ccg acc

tte
Phe

cca

Pro Thr Pro

gca gec

336

tee

Gly Glu Asp Ala Gly Ser

cgec tac cgt gag

350

ccc gcce

Arg Tyr Arg Glu Pro Ala

365

gge gtt gtc gag ggt tee gag atc

160
gtc gcce
Val Ala

cgt gag
Arg Glu

tac ctg
Tyr Leu

cac ggc
His Gly
- 225
cgt ttc
Arg Phe
240
gag cag
Glu Gln

gee ggt
Ala Gly

gga ctg
Gly Leu

cce gte
Pro Val
305
cge ate
Arg 1le
320
cge gec
Arg Gly

aac ttc
Asn Phe

gEC. cCg

tac
Tyr

gee
Ala

gac
Asp
210
aac
Asn

cag
Gln

cgt
Arg

tac
Tyr

iatc

Ile
290
acc
Thr

gee
Ala

cac
His

atg
Met

gag atg
Glu Met
180
acc gec
Thr Ala
195
aag gcc
Lys Ala

gtt gte
Val Val

aag ctce
Lys Leu

gac cgc
Asp Arg
260
tac ggt
Tyr Gly
2795
tee tte
Ser Phe

gag gag
Glu Glu

gag ggc
Glu Gly

gee tte
Ala Phe

340
cce gea
Pro Ala
359

ggt gtc cgce
Gly Pro Gly Val Arg Met Asp

370

tcc gge cag ttc gac

165
gac gag
Asp Glu

gee tte
Ala Phe

cge cac
Arg His

gte gee
Val Ala
230
gtc gag
Val Glu
245
atc cac
I[le His

gcc gec
Ala Gly

ctg gag
Leu Glu

acc acc
Thr Thr
310
gCcC gag
Ala Glu
325
gag ttc
Glu Phe

ccg ggc
Pro Gly

atg gac

tec atg

1122

1170

1218

1266

1314

1362

1410

1458

1506

1654

1602

1650

1698

1746

AR BAA P BB RARE (CNS) AdAE (210X29708 ) g
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A~ BB (g9 )
Ser Gly Val Val
375
ctg gcce
Leu Ala

ctg
Leu

aag
Lys

cgt
Arg
410
tte
Phe

cgt
Arg

cgt tee
Arg Ser

gte atc
Val Ile

ccg
Pro
425
gag
Glu

gac ggc
Asp Gly
440
gac aac
Asp Asn
455
gag aag
Glu Lys

g8C
Gly

atc
Ile

ccg
Pro

acc
Thr

ccg
Pro

get
Ala
490
aag
Lys

gtg
Val

gte gag
Val Glu

gee gee
Ala Ala

aag
Lys
505
tece
Ser

ggt
Gly

get gte
Gly Val
520
aag gtc
Lys Val
535
gtg gtt
Val Val

gtt
Val

aac
Asn

cte
Leu

gag
Glu

gte

Val

570

aag ggt cag gtt

Lys Gly Gln Val
585

tce ggt
Ser Gly

ace
Thr

Glu

atc
Ile
395
gcg
Ala

cac
His

tte
Phe

gag
Glu

tcg
ser
475
cte
Leu

aag
Lys

gac
Asp

gag
Glu

gce
Ala
555
tee
Ser

cte
Leu

Gly Ser Glu
380
gtc

Val

tgg ggc
Trp Gly

cte
Leu

gag
Glu

ggC
Gly

atc
Ile
430
tac
Tyr

tee
Ser

cac
His

gte
Val
445
tte
Phe

gag
Glu

gte
Val

€Cg
Pro
460
cag
Gln

aag gtc
Lys Val

ceg
Pro

g8C
Gly

gac
Asp

ccg
Pro

aag
Lys

aag
Lys
510
gea
Ala

gte
Val
525
ggc
Gly

tee
Ser

gac
Asp
540
atg
Met

gee
Ala

atg
Met

aag
Lys

ctg
Leu

acc
Thr

ggt
Gly

ctg gag atc
Leu Glu [le
590

[le

cag

tac
Tyr
415
gtc
Val

acc
Thr

gat
Asp

atc
I[le

cte
Leu
495
cgt
Arg

gee
Ala

gag
Glu

gag
Glu

atc
Ile
575
aag
Lys

Ser Gly
385

acc cgt

Thr Arg

400

atc gtc

Ile Val

tce aac
Ser Asn

aag tgg
Lys Trp

gca gce
Ala Ala
465
gag
Glu

gtc
Val
480
get
Ala

cte
Leu

cge
Arg

gea
Ala

atg
Met

ccg
Pro

tee
Ser
545
ccg

gte
Val

aac

Asn Pro Val Lys Ala His

060

gce geg ggt gag ggc gtg

Gln Phe Asp

gag cag gcc
Glu Gln Ala

gag ggc atg

Glu Gly Met
420

ccg gea tte

Pro Ala Phe

435

atc gag gag

Ile Glu Glu

450

gac ctc gac

Asp Leu Asp

atc gac ggc
Ile Asp Gly

ggc ggt gac

Gly Gly Gly
500

ggt ggc gee

Gly Gly Ala

515

cag ggc acc

Gln Gly Thr

530

gag ggt gac

Glu Gly Asp

gtc aag gcce

Ser Met
390

ctg gag

Leu Glu

405

CCg acc

Pro Thr

ggt
Gly

gte
Val

tgg
Trp

gte
Val

gag
Glu
470
cgc
Arg

gac
Asp

cgc
Arg
485
gea
Ala

get
Gly

gee
Ala

aag
Lys

atc
[le

gte
Val

gte
Val
550
aag
Lys

acc
Thr

cac

565
acc

Ala Ala Gly Glu Gly val Thr

580

taatcccttc agggaacaga

1794

1842

1890

1938

1986

2034

12082

2130

2178

2226

2274

2322

2369

AR LB R PR FIRAE (CNS ) AL (21029728 ) o5
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cagccetgtt ct

<210> 4

211> 591

<212> PRT

213> BB AR

<400> 4
Val Ser Val Glu Thr Arg Lys Ile Thr Lys Val Leu Val Ala Asn Arg
1 5 10 15
Gly Glu Ile Ala Ile Arg Val Phe Arg Ala Ala Arg Asp Glu Gly Ile
20 ‘ 25 30
Ala Ser Val Ala Val Tyr Ala Glu Pro Asp Ala Asp Ala Pro Phe Val
35 40 45
Glu Tyr Ala Asp Glu Ala Phe Ala Leu Gly Gly Gln Thr Ser Ala Glu
50 55 60
Ser Tyr Leu Val Ile Asp Lys Ile Ile Asp Ala Ala Arg Lys Ser Gly
65 70 75 80
Ala Asp Ala Val His Pro Gly Tyr Gly Phe Leu Ala Glu Asn Ala Asp
85 90 - 95
Phe Ala Glu Ala Val Ile Asn Glu Gly Leu Ile Trp Ile Gly Pro Ser
100 105 110
Pro Glu Ser Ile Arg Ser Leu Gly Asp Lys Val Thr Ala Arg His Ile
115 120 125
Ala Asn Asn Ala Asn Ala Pro Met Ala Pro Gly Thr Lys Glu Pro Val
130 135 140
Lys Asp Ala Ala Glu Val Val Ala Phe Ala Glu Glu Phe Gly Leu Pro
145 150 155 160
Ile Ala Ile Lys Ala Ala Phe Gly Gly Gly Gly Arg Gly Met Lys Val
165 170 175
Ala Tyr Glu Met Asp Glu Val Ala Asp Leu Phe Glu Ser Ala Thr Arg
180 185 190
Glu Ala Thr Ala Ala Phe Gly Arg Gly Glu Cys Phe Val Glu Arg Tyr
195 200 205
Leu Asp Lys Ala Arg His Val Glu Ala Gln Val Ile Ala Asp Lys His
210 215 220
Gly Asn Val Val Val Ala Gly Thr Arg Asp Cys Ser Leu Gln Arg Arg
225 230 235 240
Phe Gln Lys Leu Val Glu Glu Ala Pro Ala Pro Phe Leu Thr Asp Glu
245 250 255
Gln Arg Asp Arg Ile His Ser Ser Ala Lys Ala Ile Cys Arg Glu Ala

2381
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Al
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A~ BB (g )

260 265 270
Gly Tyr Tyr Gly Ala Gly Thr Val Glu Tyr Leu Val Gly Ser Asp Gly
2795 280 285
Leu Ile Ser Phe Leu Glu Val Asn Thr Arg Leu Gln Val Glu His Pro
290 295 300
Val Thr Glu Glu Thr Thr Gly Ile Asp Leu Val Arg Glu Met Phe Arg
305 310 315 320
Ile Ala Glu Gly Ala Glu Leu Ser Ile Lys Glu Asp Pro Thr Pro Arg
325 330 335
Gly His Ala Phe Glu Phe Arg Ile Asn Gly Glu Asp Ala Gly Ser Asn
340 345 350
Phe Met Pro Ala Pro Gly Lys Ile Thr Arg Tyr Arg Glu Pro Ala Gly
355 360 ' 365
Pro Gly Val Arg Met Asp Ser Gly Val Val Glu Gly Ser Glu Ile Ser
370 + 375 380
Gly Gln Phe Asp Ser Met Leu Ala Lys Leu Ile Val Trp Gly Gln Thr
385 390 395 400
Arg Glu Gln Ala Leu Glu Arg Ser Arg Arg Ala Leu Gly Glu Tyr Ile
405 410 415
Val Glu Gly Met Pro Thr Val Ile Pro Phe His Ser His Ile Val Ser
420 425 430
Asn Pro Ala Phe Val Gly Asp Gly Glu Gly Phe Glu Val Tyr Thr Lys
435 440 445
Trp Ile Glu Glu Val Trp Asp Asn Pro Ile Glu Pro Phe Val Asp Ala
450 455 460
Ala Asp Leu Asp Asp Glu Glu Lys Thr Pro Ser Gln Lys Val Ile Val
465 470 475 480
Glu Ile Asp Gly Arg Arg Val Glu Val Ala Leu Pro Gly Asp Leu Ala
485 490 v 495
Leu Gly Gly Gly Ala Gly Ala Ala Lys Lys Lys Pro Lys Lys Arg Arg
500 505 510
Ala Gly Gly Ala Lys Ala Gly Val Ser Gly Asp Ser Val Ala Ala Pro
' 515 520 525
Met Gln Gly Thr Val Ile Lys Val Asn Val Glu Asp Gly Ala Glu Val
530 535 540
Ser Glu Gly Asp Thr Val Val Val Leu Glu Ala Met Lys Met Glu Asn
545 550 555 560
Pro Val Lys Ala His Lys Ser Gly Thr Val Ser Gly Leu Thr Ile Ala
565 | 570 575
Ala Gly Glu Gly Val Thr Lys Gly Gln Val Leu Leu Glu Ile Lys
580 585 590

AIER BB A TR EFARAE (CNS ) AdAE (210X297T00 K ) 94 -

#
&
M
b,
"
i)
z
Pz
&
¥
A
H
®
A
]
o

——————— e e W



1289604

A7
B7

A~ BB (g )

gaa cga ctt gac tac ctg ctc gat gaa ggec tcc tte atc gaa acc gat 548
Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly Ser Phe Ile Glu Thr Asp

55 60 65 70
cag ctc gca cge cac cge acc acc geg tte gge ctg gge aac aag cga 596
Gln Leu Ala Arg His Arg Thr Thr Ala Phe Gly Leu Gly Asn Lys Arg

75 80 85

ccg gce acc gac gge atc gtc acc gge tgg gec acc atc gac ggc cge 644

Pro Ala Thr Asp Gly Ile Val Thr Gly Trp Gly Thr Ile Asp Gly Arg
90 95 : 100
gag gtc tgec atc ttc tcec cag gac gge acc gte ttc ggt gge gea cte 692
Glu Val Cys Ile Phe Ser Gln Asp Gly Thr Val Phe Gly Gly Ala Leu
105 110 115

ggt gag gtc tac ggc gag aag atg atc aag atc atg gag ctg gcec atc 740

o
2\

LR O 3 M I I e O e S B

I

I
I
I
210> 5 I
211> 2128 |
<212> DNA I
U g AT 3 {
<220> 22 I
<221> CDS ¥ I
<222> (339)..(1967) i I
T
<400> 5 4 |
getgteatte cgaccacatt cgecceggga tcegggetee accacctece ggacccatge 60 F I
cccatacctg cggaaaccac gggaaacacg ggaaaaaccg atctcattca gaccggeggg 120 b 2
atccacctgt ggaacagtca geggegegge catggaggge agegacaggt gacgtcegag 180 2; I
cacccggttc cccaccgtgg acacggeatt gatccgacac ggtggggata gtttcatget 240 -
gaaaaactat cgctgtgecag ggaggatccg gaatgtgace tatttcatgg agaaatgatt 300 |
gtggacgata cccccgggta cggetaccat tccaaaac atg ace gtt tcc teca cct 356 |
Met Thr Ile Ser Ser Pro |
. 1 ; |
ttg att gac gtc get aac ctg cca gac atc aac acc acc gec gge aag 404 3T
Leu Ile Asp Val Ala Asn Leu Pro Asp Ile Asn Thr Thr Ala Gly Lys |
’ ' 10 15 20 |
.atc gec gac ctg aag gee cge cgg geg gaa gee cac ttc ccc atg ggt 452 |
Ile Ala Asp Leu Lys Ala Arg Arg Ala Glu Ala His Phe Pro Met Gly |
25 30 35 I
gaa aag gcc gta gag aag gtc cac geg gee aac cge ctec acc geg cge 500 I
Glu Lys Ala Val Glu Lys Val His Ala Ala Asn Arg Leu Thr Ala Arg [ E
40 45 50 |
I
I
I
|
I
,I
I
I
I
I
I
I
|
I
I

AMBER AR T BERRE (CNS) AR (210297208 ) g
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g “éﬁquéﬁEQH (93

Gly Glu Val
120

gac acc ggc

Asp Thr Gly

135

atc cag gac

Ile Gln Asp

cag aac atc
Gln Asn Ile

ggt gee tge

Gly Ala Cys
‘ 185

gtg gtc atg

Val Val Met

200

gtg atc aag

Val Ile Lys

215

gga gca acc

Gly Ala Thr

gee ace gat
Ala Thr Asp

ctg cce tee

Leu Pro Ser
265

gag gac ggt

Glu Asp Gly

280

gat gag atc

Asp Glu Ile

295

gtc atc cag

Val Ile Gln

gac Ccga gcc

)

Tyr

cgc
Arg

gst
Gly
cag
Gln
170

gcc
Ala

gtg
Val

acc
Thr

acc
Thr

gag
Glu
250
aac

Gly

cca
Pro

gCcg
Ala

156~

gee
Ala

get
Gly

gac
Asp

gte
Val

cac
His
235
gag
Glu

aat

Glu

cte
Leu
140
gte
Val

tee
Ser

gec
Gly

aag

Lys

acc
Thr
220
atg
Met

gee
Ala

cgc

Lys
125
atc
Ile

tce
Ser

ggc
Gly

aac
Asn

acc
Thr
205

gec
Gly

gte
Val

cte
Leu

tee

Asn Asn Arg Ser

g8C
Gly

atc
Ile

tge
Cys

gag

330

atc gcec gag
[le Ala Glu Asn

285

Met

ggcC
Gly

cte
Leu

gtg
Val

gce
Ala
190
teg
Ser

gag
Glu

ace
Thr

gac
Asp

tac
Tyr
270
aac

ccg gat tcc gec
Pro Asp Ser Ala

300

ctg acc gac gac
Leu Thr Asp Asp

315

aat gtc gte atc
Asp Arg Ala Glu Asn Val Val Ile Ala

[le

ctg
Leu

gac
Asp

atc
Ile
175
tac
Tyr
aag
Lys

gag
Glu

gee
Ala

teg
Trp
255
gce
Ala

atc
I[le

ace
Thr

ggt
Gly

gcc

335

Lys Ile

tac gag
Tyr Glu
145
tte ate
Phe Ile
160
ccg cag
Pro Gln

ggC CCg
Gly Pro

atg tte
Met Phe

atc acc
Ile Thr
225
ggc aac
Gly Asn
240
gte cag
Val GlIn

ccg gtg
Pro Val

acc gec
Thr Ala

gtg ccc
Val Pro
305
gag tac
Glu Tyr
320
ttc gge
Phe Gly

Met Glu Leu Ala

130

ggt
Gly

tce
Ser

ate
[le

gee
Ala

gte
Val
210
cag
Gln

tee
Ser

gac
Asp

gag
Glu

gat
Asp
290
tat
Tyr

ctg
Leu

cgc
Arg

gca ggt
Ala Gly

cag acc
Gln Thr

tee gtg
Ser Val
180
ctg acc
Leu Thr
195
acc ggc
Thr Gly

gag gag
Glu Glu

cac tac
His Tyr

ctc atce
Leu Ile
260
gag tte
Glu Phe
275
gac ctg
Asp Leu

gat gtc
Asp Val

gag atc
Glu Ile

atc gag

gee
Ala

tte
Phe
165
atc
Ile

gac
Asp

cce
Pro

cte
Leu

acc
Thr
245
tce
Ser

gac
Asp

aag
Lys

cgc
Arg

cag
Gln
325

g8c

Ile

cge
Arg
150
tat
Tyr

atg
Met

tte
Phe

gat
Asp

gec
Gly
230
gte
Val

tte
Phe

gag
Glu

ctg
Leu

gac
Asp
310
gee
Ala

cag

[le Glu Gly Gln

340

788

836

884

932

980

1028

1076

1124

1172

1220

1268

1316

1364

AWIERZE B AP EBEZE (CNS) A4 (210X2972 % )
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o
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. 8ac

B~ BRAFA g )

tte
Phe

tece
Ser

gtc ggt
Val Gly
345
gac
Asp

tee
Ser

atc
Ile
360
tte
Phe

Asp

atc
Ile

gce
Ala
375
cce
Pro

aac
Asn

ggt
Gly

gee
Ala

g8cC
Gly

tac
Tyr

cte
Leu

ctg
Leu

gee
Ala
410
gce
Ala

atg
Met

cge
Arg

aag
Lys
425
ctg ggc geca gac
Leu Gly Ala Asp
440

atg ggt gee gec
Met Gly Ala Ala
455

gee get gat gee
Ala Ala Asp Ala

gag cgt gag tac
Glu Arg Glu Tyr

490
cgt gge cte ate
Arg Gly Leu Ile

505
atc gca cgc aac
[le Ala Arg Asn
520

gee cge aag cac

635

gte
Val

tece
Ser

ccg
Pro

cag
Gln
395
tac
Tyr

tac
Tyr

gtc
Ile

ggcC
Gly

aag
Lys
475
gag
Glu

gac
Asp

ctg
Leu

ggc

gee
Ala

gag
Glu

atc

‘1le

380
gag
Glu

get
Gly

ggc
Gly

aac
Asn

gCce
Ala
460
ggc
Gly

gac
Asp

gCg
Ala

cgt
Arg

aac

540

aac cag
Asn Gln
350
aag geca
Lys Ala
365
gtc atg
Val Met

tac ggc
Tyr Gly

gag gcc
Glu Ala

get gcg
Gly Ala
430
ctg gece
Leu Ala
445
gtc cag
Val Gln

ctg gac
Leu Asp

cac atg
His Met

gtg atc

Val Ile
510

ctg cte

Leu Leu

525

atg cca

ccg
Pro

gee
Ala

ctt
Leu

ggc
Gly

acc
Thr
415
tac
Tyr

teg
Trp

tte
Phe

acc
Thr

cte
Leu
495
ctg
Leu

aag

ace
Thr

cge
Arg

gtc
Val

atc
Ile
400
gte
Val

tgt
Cys

ccg
Pro

atc
Ile

gtc
Val
480
aac
Asn

ccg
Pro

cac

Lys His

tte
Phe

cag
Gln

tte
Phe

gte
Val
370
gte
Val

gac
Asp
389
ctg
Leu

cgt
Arg

ccg
Pro

aag
Lys

gtc
Val

atg
Met

acc
Thr

gcg
Ala
450
cgc
Arg

tac
Tyr
465
gee
Ala

ctg
Leu

tac
Tyr

ceg
Pro

tce gag
Ser Glu

aag aat
Lys Asn
530

ctg
Leu

tge
Cys

gcc ggc
Ala Gly
355

cge acc
Arg Thr

gat
Asp

tge
Cys

cte
Leu
390
aaa
Lys

tte
Phe

cce gge
Pro Gly

cgt ggc
Arg Gly

gee
Ala
405
gtg
Val

ace
Thr

atc
Ile

acc
Thr
420
tece
Ser

ggt
Gly

aag
Lys

gga
Gly
435
cag
Gln

gte
Val

atc
Ile

gee
Ala

atg
Met
470
tte
Phe

cte
Leu

aag
Lys

gag
Glu

cag tcc
Gln Ser
485
gcg gcc
Ala Ala
500
cgt ggc
Arg Gly

gee
Ala

ctg
Leu

gag
Glu

acc
Thr
515
gtc tee cge cct
Val Ser Arg Pro

cag
Gln

ctg taagcacccg ggaccaccce
Ala Arg Lys His Gly Asn Met Pro Leu

1412

1460

1508

1556

1604

1652

1700

1748

1796

1844

1892

1940

1987

ctacgccege acccacggee ctttgetgge aggtgeggge getgtgegtt tteegegeet 2047
geegacgeee ggeeceetge cetgtgatge gatctgegga tgtgatetge geccgegeea 2107

AMIER AT RBEREE (CNS) A4 (210X 2972 % )

-97 -

( m%‘:&u‘a\%@ﬁi N EvseshEm ok )

e —————— e W



1289604

iz§~

A D S 0w 350 H o Ju e I i oty S 36

A7
B7

o~ BB (g5 )

actcccetgg ttgaaccctg ¢ 2128

<210> 6

<211> 543

<212> PRT

Q13> BMEEEIBAT A

<400> 6
Met Thr Ile Ser Ser Pro Leu Ile Asp Val Ala Asn Leu Pro Asp Ile
| 5 10 15
Asn Thr Thr Ala Gly Lys Ile Ala Asp Leu Lys Ala Arg Arg Ala Glu
20 25 30
Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala
35 40 45
Asn Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly
50 55 60
Ser Phe Ile Glu Thr Asp Gln Leu Ala Arg His Arg Thr Thr Ala Phe
65 70 75 80
Gly Leu Gly Asn Pys Arg Pro Ala Thr Asp Gly Ile Val Thr Gly Trp
85 90 95
Gly Thr Ile Asp Gly Arg Glu Val Cys Ile Phe Ser Gln Asp Gly Thr
100 105 110
Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met Ile Lys
115 120 125
Ile Met Glu Leu Ala Ile Asp Thr Gly Arg Pro Leu Ile Gly Leu Tyr
130 135 140
Glu Gly Ala Gly Ala Arg Ile Gln Asp Gly Ala Val Ser Leu Asp Phe . f
145 150 155 160
Ile Ser Gln Thr Phe Tyr Gln Asn Ile Gln Ala Ser Gly Val Ile Pro
165 170 175
Gln Ile Ser Val Ile Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly
180 185 190
Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met
195 200 205
Phe Val Thr Gly Pro Asp Val Ile Lys Thr Val Thr Gly Glu Glu Ile
210 215 220
Thr Gln Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly
225 230 235 240
Asn Ser His Tyr Thr Val Ala Thr Asp Glu Glu Ala Leu Asp Trp Val
‘ 245 250 255
Gln Asp Leu Ile Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Ala Pro

( m\%‘:\mﬁ\%@\mﬂ N Enmah = o3 )

________________%______ﬂ___._____%‘“‘;__________.____.._
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&~ BRFEA (g )

260 265 270
Val Glu Glu Phe Asp Glu Glu Asp Gly Gly Ile Ala Glu Asn Ile Thr
275 280 285
Ala Asp Asp Leu Lys Leu Asp Glu Ile Ile Pro Asp Ser Ala Thr Val
290 295 300
Pro Tyr Asp Val Arg Asp Val Ile Gln Cys Leu Thr Asp Asp Gly Glu
305 310 315 320
Tyr Leu Glu Ile Gln ‘Ala Asp Arg Ala Glu Asn Val Val Ile Ala Phe
325 330 335
Gly Arg Ile Glu Gly Gln Ser Val Gly Phe Val Ala Asn Gln Pro Thr
340 345 350
Gln Phe Ala Gly Cys Leu Asp Ile Asp Ser Ser Glu Lys Ala Ala Arg
355 360 365
Phe Val Arg Thr Cys Asp Ala Phe Asn Ile Pro Ile Val Met Leu Val
370 © 375 380
Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gln Glu Tyr Gly Gly Ile
385 390 395 400
Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val
405 410 415
Pro Lys Ile Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys
420 v 425 430
Val Met Gly Ser Lys Gly Leu Gly Ala Asp Ile Asn Leu Ala Trp Pro
435 ‘ 440 445
Thr Ala GIn Ile Ala Val Met Gly Ala Ala Gly Ala Val Gln Phe Ile
450 455 460
Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val
465 470 475 480
Ala Leu Ala Gln Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn
485 490 495

‘Pro Tyr Leu Ala Ala Glu Arg Gly Leu Ile Asp Ala Val Ile Leu Pro

500 505 510
Ser Glu Thr Arg Gly Gln Ile Ala Arg Asn Leu Arg Leu Leu Lys His
515 520 525
Lys Asn Val Ser Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu
530 535 540

210> 7
211> 2076
<212> DNA

QU BB

AR AR T BRFRE (CNS ) AdAE (210X297T08 ) g
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<220>
<221> CDS
<222> (412)

<400> 7

acgeecggcece
ccctggttga
acggegeegea
gaccgggcaa
gagcatcgeg
ctcaccaggg

A BABA g7 )

..(2022)

céctgccctg tgatgegatc tgeggatgtg atctgegecee

accctgecac

ataccctgag tcgcacctgg

ggaggtcaca taggccatac getgeacttt
atctgggaaa taaggggcct ggtgaactag

gacccegega
gatcggaacc

HE DT RO e 3¢ 1M o I e 2R G ol S 3B

aagtccceege

geca
Ala

gat
Asp

. tee
Ser
35
atc
Ile

gee
Ala

acc
Thr

tge
Cys

gte
Val
115
ggt
Gly

gca acg aca

Ala Thr Thr
5

ctc cge gee

Leu Arg Ala
20

gtg gag

Val Glu

aag
Lys

ctg
Leu

gag tac
Glu Tyr

cgt
Arg

70
gtg
Val

cge cac
Arg His

gac ggt
Asp Gly
85
gte tte
Val Phe
100
tac ggc
Tyr Gly

tece
Ser

gag
Glu

cte
Leu

gtc cce
Val Pro

attactcaca

gea
Ala

CcgC
Arg
gtg
Val

cte
Leu

55
tee
Ser

gte
Val

cag
Gln

aag
Lys

atc

[le Gly Ile Asn Glu Gly Ala Gly Ala Arg

135

cct gat ctg acc acc acc
Pro Asp Leu Thr Thr Thr

10

ctt tcc gag acc cag gcec
Leu Ser Glu Thr Gln Ala

25

cac gag gca ggg aag aag
His Glu Ala Gly

40
gat gag ggc
Asp Glu Gly

aag aac ttc
Lys Asn Phe

acc ggt tac

Thr Gly Tyr
90

gac ggc get

Asp Gly Ala

105

atc gtc aag

Ile Val Lys

120

gge atc aac

gaactcacac caggatttag

Lys

tte
Phe

60
ctg
Leu

tce
Ser

g8cC
Gly

75
g8C
Gly

acc
Thr

tte
Phe

atc
I[le

atc atg
Ile Met

gag ggc

140

tgtcccaace ggtegtaaat
agcccageet gatteeggeg

gtegggtcac
tgatgaagte
cattcccctt
tcatgteccg
tgacggacct

gegecaacte
tttccaccte
tgggcagatce
agcgaagggt
ccacagtece
caccgtgaac

gCC ggc
Ala Gly

15
ccc atg
Pro Met
30
acc geca
Lys Thr Ala
45
gtt
Val

gag gtc
Glu Val

tcc aag
Ser Lys

gac
Asp

atc
I[le

gac gga
Asp Gly
95
ggt gcc
Gly Ala
110
ctg gee
Leu Ala

g8C
Gly

gac
Asp
125

gCC ggc gcc

actaagaaac

c atg act
Met Thr

|
aaa ctc gcg
Lys Leu Ala

gegt cag gcce
Gly Gln Ala

cgc gag cgc
Arg Glu Arg

50
gat gce cte
Asp Ala Leu

65

cge ccg gte
Arg Pro Val
80
cgc aag gtc
Arg Lys Val

ctc ggt gag
Leu Gly Glu

ate
[le

aag acc
Lys Thr

130
atc cag
Ile Gln
145

cgc

60

120
180
240
300
360
417

465

013

561

609

657

705

753

801

849

AR E S A PR EFARE (CNS) AL (210X 2972 K )
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gaa ggc gtt
Glu Gly Val

acc
Thr

tge
Cys

atg
Met
195
aag
Lys

tac
Tyr

gac
Asp

tec
Ser

ggc
Gly
275
ctg
Leu

acc
Thr

gcc

cag
Gln

gce
Ala
180
gtg
Val

acc
Thr

acc
Thr

tce
Ser

aac
Asn
260
tce
Ser

atc
Ile

cge
Arg

gag

Ala Glu

ggt
Gly

atc
[le
340

aag gca
Lys Ala Ser

gca
Ala
165
ggt
Gly

gac
Asp

gtc
Val

cac
His

gat
Asp
245
aac
Asn

atc
I[le

ccg
Pro

atc
[le

aac
Asn
325
gteg
Val

tce

gte
Val
150
tee
Ser

g8C
Gly

aag
Lys

acc
Thr

atg
Met
230
gce
Ala

cgt
Arg

aag
Lys

gat
Asp

gte
Val
310
ate
I[le

gee

tec
Ser

get
Gly

cat
His
acc

Thr

ggc
Gly

ctg
Leu

gtc
Val

gtg

Val

tece
Ser
200
gag
Glu

215 -

gee
Ala

¢te
Leu-

gcg
Ala

gag
Glu

tce
Ser
295
gat
Asp

atc
I[le

aac

cag
Gln

gac
Asp

gag
Glu

aac
Asn
280
ccg
Pro

gat
Asp

tge
Cys

cag

Ala Asn Gln

gag aag gcce
Glu Lys Ala Ala Arg Phe

g8cC
Gly

atc
I[le

tac
Tyr
185
aag
Lys

gag
Glu

tee
Ser

tgg
Trp

acc
Thr
269
atc

ctg
Leu

cca
Pro
170
tee
Ser

atg
Met

gte
Val

ggc
Gly

gte
Val
250
cca
Pro

acc

tac
Tyr
155
cag
Gln

cee
Pro

ttc
Phe

acc
Thr

acc
Thr
235
cgt
Arg

CcgC
Arg

gag

Ile Thr Glu

aac
Asn

gee
Ala

ggt
Gly

ccg

cag

Cccg

Gln Pro

gag
Glu

ttc

tte
Phe
315
gee

Phe Ala

330
atg

cag

Pro Met Gln

345
gee

cgc

tte

tcc cag atc tte tac cgc
Ser Gln Ile Phe Tyr Arg
160
atc tcc ctc atc atg ggt
[le Ser Leu Ile Met Gly
175
gce ctg acc gac ttc ate
Ala Leu Thr Asp Phe Ile
190
atc acc ggc ccc gac gtg
Ile Thr Gly Pro Asp Val
205
cag gag gaa ctg ggt ggt
Gln Glu Glu Leu Gly Gly
220 ‘ 225
tcg cac tac acc gca gcc
Ser His Tyr Thr Ala Ala
240
gag ctg gtc age tac ctg
Glu Leu Val Ser Tyr Leu
255
cag gac gec gac atc atg
Gln Asp Ala Asp Ile Met
270
acc gac ctc gaa ctc gac
Thr Asp Leu Glu Leu Asp
285
tac gac atg aag gac gtc
Tyr Asp Met Lys Asp Val
300 305
ttc gag atc cag gag ggt
Phe Glu Ile Gln Glu Gly
‘ 320
cgc gtc gag ggt cgt gee
Arg Val Glu Gly Arg Ala
335
ttc gee gge tge ctg gac
Phe Ala Gly Cys Leu Asp
350
atc cgec acc tgt gac gee
Ile Arg Thr Cys Asp Ala

aac
Asn

gee
Ala

ate
[le

atc
Ile
210
gee
Ala

gat
Asp

ccg
Pro

gtg
Val

acc
Thr
290
atc
Ile

tac
Tyr

gtg
Val

atc
[le

tte
Phe

897

945

993

1041

1089

1137

1185

1233

1281

1329

1377

1425

1473

1521

AER B T BEFARE (CNS) AGLAE (21029708 ) (g

(>M$*‘IidmﬁaﬂﬁﬂﬂﬁlwEﬁl%ﬁkgﬁ*ﬁm)



1289604

Koo
73

I T RO 3 M o 30 e 5 g oy S B

A7
B7

£~ BB (g9 )

355
" aac atc ccg
Asn Ile Pro

acc aac cag
Thr Asn Gln

tac gee tac

Tyr Ala Tyr
405

aag tcc tac

Lys Ser Tyr

420

gcg gac ctce

Ala Asp Leu

435

gee tee ggt

Ala Ser Gly

gea geg gee
Ala Ala Ala

gag tac gag

Glu Tyr Glu
485

tac gtc gac

Tyr Val Asp

500

gag ggt ctg

Glu Gly Leu

515

aag cac ggt

atc atc
Ile Ile

375
gag ttc
Glu Phe
390

gee gag’

Ala Glu

ggc ggt
Gly Gly

gte tte
Val Phe

gee gte
Ala Val
465
g8C gag
Gly Glu
470
gag acc
Glu Thr

gee gte
Ala Val

cgt ctg
Arg Leu

aac atc

635

360
gag ctt
Glu Leu

gac ggc
Asp Gly

gee ace
Ala Thr

gee tac
Ala Tyr

425
gea tgg

‘Ala Trp

440
gge tte
Gly Phe

gat gtc
Asp Val

ctg gtc

gte
Val

atc
[le

gte
Val
410
tgc
Cys

cce
Pro

atc
[le

ace
Thr

aac

Leu Val Asn

atc cca
Ile Pro

505
cte gac

490
cca
Pro

cgc

gac
Asp

atc
Ile
395

g8C
Gly

gtg
Val

ace
Thr

tac
Tyr

gCg
Ala
475
ccg
Pro

tee
Ser

aag

Leu Asp Arg Lys

520

gte
Val
380
cgt
Arg

aag
Lys

atg
Met

geg
Ala

cgc
Arg
460
ctg
Leu

tac
Tyb

gag
Glu

gtg
Val

365
cca gge ttc
Pro Gly Phe

CgC ggc gcg
Arg Gly Ala

atc acc gtg

Ile Thr val
415

ggce tce aag

Gly Ser Lys

430

cag atc gce

Gln Ile Ala

445

aag gag ctc

Lys Glu Leu

atg aag aag
Met Lys Lys

atg gct gea
Met Ala Ala
495
acc cgt ggt
Thr Arg Gly
510
gtc aac gte
Val Asn Val
525

370
cte ccg ggc
Leu Pro Gly

385
aag ctg ctc
Lys Leu Leu
400
atc acc cgc
Ile Thr Arg

gac atg ggt
Asp Met Gly

gtc atg ggt
Val Met Gly
450
aag cag gct
Lys GIn Ala
465
tac gag cag
Tyr Glu Gln
480

gag cgt ggc

Glu Arg Gly

cag atc atc
Gln Ile Ile

ccg gee aag
Pro Ala Lys
530

ccg ctg taaaccgtcet tcccctccgg caccacgecg
Lys His Gly Asn Ile Pro Leu

gagaaggctt tgtccgeage tgte

<210> 8
<211> 537
<212> PRT

<213> BRI B

1569

1617

1665

1713

1761

1809

1857

1905

1953

2001

2052

2076

( mﬂ%‘#‘ﬁ%éﬂhﬁ‘- NBimpsk Sk sk )
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<400> 8
Met Thr Ala Ala Thr Thr Ala Pro Asp Leu Thr Thr Thr Ala Gly Lys
1 5 10 15
Leu Ala Asp Leu Arg Ala Arg Leu Ser Glu Thr Gln Ala Pro Met Gly
20 25 30
Gln Ala Ser Val Glu Lys Val His Glu Ala Gly Lys Lys Thr Ala Arg
35 40 45
Glu Arg Ile Glu Tyr ‘Leu Leu Asp Glu Gly Ser Phe Val Glu Val Asp
50 55 60
Ala Leu Ala Arg His Arg Ser Lys Asn Phe Gly Leu Asp Ser Lys Arg
65 70 75 80
Pro Val Thr Asp Gly Val Val Thr Gly Tyr Gly Thr Ile Asp Gly Arg
85 90 95
Lys Val Cys Val Phe Ser Gln Asp Gly Ala Ile Phe Gly Gly Ala Leu
100 . 105 110
Gly Glu Val Tyr Gly Glu Lys Ile Val Lys Ile Met Asp Leu Ala Ile
115 120 125
Lys Thr Gly Val Pro Leu Ile Gly Ile Asn Glu Gly Ala Gly Ala Arg
130 ) 135 140
I[le Gln Glu Gly Val Val Ser Leu Gly Leu Tyr Ser Gln Ile Phe Tyr
145 150 155 160
Arg Asn Thr Gln Ala Ser Gly Val Ile Pro Gln Ile Ser Leu Ile Met
165 170 175
Gly Ala Cys Ala Gly Gly His Val Tyr Ser Pro Ala Leu Thr Asp Phe
180 185 190
Ile Ile Met Val Asp Lys Thr Ser Lys Met Phe Ile Thr Gly Pro Asp
195 200 205 . )
Val Ile Lys Thr Val Thr Gly Glu Glu Val Thr Gln Glu Glu Leu Gly
210 215 - 220
Gly Ala Tyr Thr His Met Ala Gln Ser Gly Thr Ser His Tyr Thr Ala
225 230 235 240
Ala Asp Asp Ser Asp Ala Leu Asp Trp Val Arg Glu Leu Val Ser Tyr
245 250 255
Leu Pro Ser Asn Asn Arg Ala Glu Thr Pro Arg Gln Asp Ala Asp Ile
260 265 270
Met Val Gly Ser Ile Lys Glu Asn Ile Thr Glu Thr Asp Leu Glu Leu
275 280 : 285
“Asp Thr Leu Ile Pro Asp Ser Pro Asn Gln Pro Tyr Asp Met Lys Asp
290 295 300
Val Ile Thr Arg Ile Val Asp Asp Ala Glu Phe Phe Glu Ile Gln Glu
305 310 315 320

( m\*?*.‘*viﬁ\ﬂ%@\wﬁ‘ N Bk B o3y )
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A7
B7

F~ BB (101 )

Gly Tyr Ala Glu Asn Ile Ile Cys Gly Phe Ala Arg Val Glu Gly Arg
325 330 335
Ala Val Gly Ile Val Ala Asn Gln Pro Met Gln Phe Ala Gly Cys Leu
340 345 350
Asp Ile Lys Ala Ser Glu Lys Ala Ala Arg Phe Ile Arg Thr Cys Asp
3595 360 365
Ala Phe Asn Ile Pro Ile Ile Glu Leu Val Asp Val Pro Gly Phe Le
370 - 375 380 '
Pro Gly Thr Asn Gln Glu Phe Asp Gly Ile Ile Arg Arg Gly Ala Lys
385 390 395 400
Leu Leu Tyr Ala Tyr Ala Glu Ala Thr Val Gly Lys Ile Thr Val Ile
405 410 415
Thr Arg Lys Ser Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Asp
420 425 430
Met Gly Ala Asp Leu Val Phe Ala Trp Pro Thr Ala Gln Ile Ala Val
435 440 445
Met Gly Ala Ser Gly Ala Val Gly Phe Ile Tyr Arg Lys Glu Leu Lys
450 455 460
Gln Ala Ala Ala Ala Gly Glu Asp Val Thr Ala Leu Met Lys Lys Tyr
465 470 475 480
Glu Gln Glu Tyr Glu Glu Thr Leu Val Asn Pro Tyr Met Ala Ala Glu
485 490 495
Arg Gly Tyr Val Asp Ala Val Ile Pro Pro Ser Glu Thr Arg Gly Gln
500 v 505 510
Ile Ile Glu Gly Leu Arg Leu Leu Asp Arg Lys Val Val Asn Val Pro
515 520 525
Ala Lys Lys His Gly Asn Ile Pro Leu
530 535

<210> 9
<211> 1643
<212> DNA

<213> EN i EL L R AR B
<220>

<221> CDS

<222> (326)..(1363)

<400> 9

agcgegeegg cagecaccag tgggatcgtg cccageggac ggatgeegga ttcacggegg 60
tcagecacce gecgatgaga cctgeagega caacggtgge ggtgetgace tggtcagegt 120

AU R A P BB AR (CONS) A4 (210X297T % ) - 104 -
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lacc get

& BB (100 )

ctttgagttt catatccatg tcagacagtc taaccactct
ctgeggtegege ggacaccatg tecegttegegg cgttgeceeg
gatgtgtccg atgtgggata aacccaccgg ttcgggegte
gcattaaccg tgtggggegt ttaat atg gga gee atg

acg tca ggc ggc gac tgc
Thr Ser Gly Gly Asp Cys

10
gtec cgt
Val Arg

acc
Thr

tgg
Trp

gac ggc
Asp Gly

gac
Asp

60
cgt
Arg

gat gag
Asp Glu

Thr Gly

75

aag gcg

Lys Ala
90

gec gag

Gly Glu

aat
Asn

ggc
Gly

gtc
Val

cce gtg
Pro Val

gat ttc
Asp Phe

acc
Thr
140

cgg
Arg

atc gac
Ile Asp

155
gtc gag gtc
Val Glu Val
170

atg gec ggt

Met Ala Gly Gly Ala His Tyr Thr

geca
Ala

gag
Glu

45
atc
Ile

cte
Leu

cte
Leu

ace
Thr

ggt
Gly
125
tte
Phe

ctg
Leu

atg
Met

gga

15
agt aat
Ser Asn

30

gge ctg
Gly Leu
gac
Asp

cge
Arg

cac
His

cee
Pro

gat
Asp

95
aag
Lys

gee
Ala

cte
Leu
110
gte
Val

ccg
Pro

tte
Phe

ggt
Gly

cac
His

acc
Thr

ggC
Gly

cgce
Arg
175

gCC cac

- Met Gly

|
cce gga cte
Pro Gly Leu

ggt
Gly

gaa ttc
Glu Phe

ctg geg gac
Leu Ala Asp
50

atc ctg cte
Ile Leu Leu
65

gac aag
Asp Lys

80

gcg gga
Ala Gly

tte
Phe

att
[le

gga gCg
Gly Ala

aag
Lys

atc
Ile
130
gcg
Ala

aaa acc
Lys Thr

gat tcc
Asp Ser
145
acg gcg
Thr Ala
160
cac gtc
His Val

gaa
Glu

ggt
Gly

tac acc gtc

Ala Met

aat gct
Asn Ala
20
tce ace
Ser Thr
35
cga cgt
Arg Arg

cge ggt
Arg Gly

aga gee
Arg Ala

gac gca
Asp Ala

100
tgg cte
Trp Leu
115
gac
Asp

aat
Asn

tct
Ser

gtc
Val

tce
Ser

cac
His

ate
Ile
180
cce

teg
Trp

atc

ctcegacgeg tccgaacatg 180
acgggggaaa atcgcaggea 240
tcttcgggat caatggeaca 300
cga att gce act cte
Arg Ile Ala Thr Leu

5
gte
Val

gte
Val

gtt
Val

gga
Gly

g8a
Gly

89
cte
Leu

gcce
Ala
gat
Asp

gtg
Val

aac
Asn

ate
[le

gtg
Val

cag
Gln

aca
Thr

70
atc
I[le

atc
Ile

gac
Asp

gte
Val

gce
Ala
150
cgt
Arg

165

gea
Ala

gag

ctg

Leu His

gteg ccc
Val Ile Pro Glu Val Pro

agg gga atc
Arg Gly Ile

25
get tat cag
Gly Tyr Gln

40
cte tat gac
Leu Tyr Asp
55

atc ctg ggc
Ile Leu Gly

gac cag gtc
Asp Gln Val

gt
Gly
105
atc
Ile

ccg atc
Pro Ile

aac
Asn

ggc
Gly
120
g&c
Gly

aac
Asn
135
acc
Thr

acg

gee
Ala

gac
Asp

atc
Ile

atg
Met

gtg
Val

cat gcc

Ala

ggc
Gly
185
gac
Asp

tte
Phe

Thr .

362

400

448

496

544

592

640

688

736

784

832

880

928

AUER A P RBEAERE (CNS) A4 (210X2970% )
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A7
B7

A~ HRHA (03 )

atc tcg gag atc
Ile Ser Glu Ile
205
atc
Ile

tac ggc
Tyr Gly
220
atg gag
Met Glu
235
acc ggc
Thr Gly

aag
Lys

ctg
Leu

acc
- Thr

tte
Phe
250

get
Gly

atc
I[le

gte
Val

cat gat
His Asp

ace
Thr

cce acc
Pro Thr

gce
Ala
285
gee geg cgt gee
Ala Ala Arg Ala
| 300

g8g gag cge
Gly Glu Arg
315

aag aag gtg

aag
Lys

ctg
Leu
330
ggt
Gly

190
tec
Cys

atce
I[le

cgt
Arg

ggc
Gly

cge
Arg
270
tte
Phe
%gc
Cys

atc
I[le

Cccg

aag cgt atg
Lys Arg Met

gtc gtc geg
Val Val Ala
225

‘8ag ggE £ag

Glu Gly Glu
240

cag cag atc

Gln Gln Ile

255

acc acg gtc

Thr Thr Val

gac cgt gtc
Asp Arg Val

cac gag ggt

His Glu Gly

305

cgg atg atc

Arg Met Ile
320

atg gaa cgc

335

195
gaa cgt cgc
Glu Arg Arg
210
gag ggt gce
Glu Gly Ala

gtg gat cag
Val Asp Gln

gcc gac gag

Ala Asp Glu
260

ctg gge cat

Leu Gly His

275

ctg gce ace

Leu Ala Thr

290

cag ttc aac

Gln Phe Asn

tce tte gat
Ser Phe Asp

tge gtg acc

Lys Lys Val Pro Met Glu Arg Trp Val Thr

340

200

ggg gag
Gly Glu

atg
Met
215
aag gag gga
Lys Glu Gly

ttc cag
Phe Gln

ctg ccc
Leu Pro
230
ttc ggt cac
Phe Gly His
245
gtg cac
Val His

aag acc
Lys Thr

agg cgt ctg
Arg Arg Leu
265
ggt ggc
Gly Gly
280
gte cge
Val Arg

atc cag cgt
Ile Gln Arg

cgg tac
Arg Tyr

gt
Gly
295
acc gtg gtce
Thr Val Val
310
gag gcc
Glu Ala
325
gee cag get atg tte
Ala GIn Ala Met Phe
345

geg cte
Ala Leu

gtg
Val

gge acce
Gly Thr

tagtcaggee geatteeegg ttccgegeee geggggeegg gtttttteat

ot
2\

PED T O 3 ome Ju e I g oY S 3

geeeceggaac acatceggtat gaaatcgtga tatgecattac ttgacgggga agteggeggat
ccgtcaccte gegttgteca actacagece geagegeetg cgggaattet tcgagcaatce
cgeegattee ccggeeegte cegtegeegt ccaaccgeag tacaatctge tggeecgeeg
ggattatgag accggtatcec geeeggtegt ggacgagtte ggtecegege

<210> 10
211> 346
<212> PRT
VARM

e

i B KRR B

<400> 10

976

1024

1072

1120

1168

1216

1264

1312

1360

1413

1473
1533
1593
1643

AR R BB BB F 4R (CNS ) A4 (210X 2974 % )
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A7
B7

A~ BB (04 )

Met
1
Gly
Phe
Ala
Leu
65
Lys
Gly
Ala
Thr
Ser
145
Ala
Val
Thr
Met
Ala
225
Glu
[le
Val
Val
Gly

305
Ile

Gly Ala Met Arg Ile
5
Leu Asn Ala Val Ile
20
Gly Ser Thr Val Val
35
Asp Arg Arg Val Gln
50 ’
Leu Arg Gly Gly Thr
70
Phe Arg Ala Gly Ile
85
[le Asp Ala Leu Ile
100
Lys Trp Leu Ala Asp
115
Ile Asp Asn Asp Val
130
Ala Val Ser Yal Ala
150
Glu Ser His Asn Arg
165
Gly Trp Ile Ala Leu
180
Val Ile Pro Glu Val
195
Glu Arg Arg Phe Gln
210
Glu Gly Ala Leu Pro
230
Val Asp Gln Phe Gly
245
Ala Asp Glu Val His
260
Leu Gly His Ile Gln
275
Leu Ala Thr Arg Tyr
290
Gln Phe Asn Thr Val
310
Ser Phe Asp Glu Ala

Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro

Arg Gly Ile
.25

Gly Tyr Gln
40

Leu Tyr Asp

55

Ile Leu Gly

Asp Gln Val

Pro Ile Gly
105
Asn Gly Ile
120
Asn Gly Thr
135
Thr Asp Ala

Val Met Ile

His Ala Gly
185
Pro Phe Asp
200
Met Gly Glu
215
Lys Glu Gly

His Lys Thr

Arg Arg Leu

. 265

Arg Gly Gly
280

10 15
Val Arg Thr Ala Ser Asn Glu
30
Asp Gly Trp Glu Gly Leu Leu
45
Asp Glu Asp Ile Asp Arg Ile
60
Thr Gly Arg Leu His Pro Asp
75 80
Lys Ala Asn Leu Ala Asp Ala
90 95
Gly Glu Gly Thr Leu Lys Gly
110
Pro Val Val Gly Val Pro Lys
125
Asp Phe Thr Phe Gly Phe Asp
140
Ile Asp Arg Leu His Thr Thr
155 160
Val Glu Val Met Gly Arg His
170 175
Met Ala Gly Gly Ala His Tyr
190
Ile Ser Glu Ile Cys Lys Arg
205
Lys Tyr Gly Ile Ile Val Val
220
Thr Met Glu Leu Arg Glu Gly
235 240
Phe Thr Gly Ile Gly GIn Gln
250 255
Gly His Asp Val Arg Thr Thr
270
Thr Pro Thr Ala Phe Asp Arg
285

Gly Val Arg Ala Ala Arg Ala Cys His Glu

295
Val Ala Leu

Val Gly Thr

300
Lys Gly Glu Arg Ile Arg Met
315 320
Leu Lys Lys Val Pro Met Glu

FER A T BB FARE (ONS) At (21029720 ) 0
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325

330

Arg Trp Val Thr Ala Gln Ala Met Phe Gly

<210> 11
<211> 498
<212> DNA
AR

<220>
<221> CDS
<222>

<400> 11

tac tac cag

Tyr Tyr Gln
1

tgg get cac

Trp Ala His

acg cac ctg
Thr His Leu
35
gega tge tat
Gly Cys Tyr
50
ttc tac acc
Phe Tyr Thr
65 ‘
aac ctc gte
Asn Leu Val

cgc cge teg
Arg Arg Ser

acg ccc cac

Thr Pro His

115

aag atg gtt

Lys Met Val
130

340

(1)..(498)

cac
His

acc
Thr

20
cce
Pro

tce
Ser

44
Gly

gaa
Glu

cct
Pro
100
tac
Tyr

ctt

B AR

gat cca ggt

5
acc acg ccg

gat gect ctt
Asp Ala Leu

ggc gga gcc
Gly Gly Ala

55
aac cga aaa
Asn Arg Lys

70
gtc gag gac
Val Glu Asp
85

aaa aat ccg
Lys Asn Pro

cge gat ccc
Arg Asp Pro

geg gct cag

135

345

335

ttc ccc ttc geca cca aag cge acc ggt
Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly

ttg acc

25

10

15

gga ccg cag cga ttg cag tgg
Thr Thr Pro Leu Thr Gly Pro Gln Arg Leu Gln Trp

30

tac ccg gat gta tcc tat gac ctg gat
Asp Val Ser Tyr Asp Leu Asp

Tyr Pro
40

gta ttt
Val Phe

att gac
Ile Asp

cca act
Pro Thr

ctt ate

Leu Ile
105

atg atc

Met Ile

120

cge gaa

tct gac ggec acg ctt aaa ctt
Ser Asp Gly Thr Leu Lys Leu

60

ggC aag Cgc Ccgc gee acc caa
Gly Lys Arg Arg Ala Thr Gln

75

80

geg ctg atg gge ggc att cat
Gly Leu Met Gly Gly Ile His

90

95

gac gga ccc gec age ggt ttt
Asp Gly Pro Ala Ser Gly Phe

110

agc cct gat ggg gat ggt tgg
Ser Pro Asp Gly Asp Gly Trp

aac ctc acc ggt gca geg gtt
Leu Gly Ala Gln Arg Glu Asn Leu Thr Gly Ala Ala Val

140

48

96

144

192

240

288

336

384

432

AR RE A b BB FARE (CNS) AdHLI (210X29720 % )
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B7

A~ BRI (o6 )

cta tac cgc tcg gca gat ctt gaa aac tgg gaa ttc tcc ggt gaa atc
Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu Ile
145 150 155 160
acc ttt gac ctc agc gac
Thr Phe Asp Leu Ser Asp

165

210> 12
<211> 166
<212> PRT

<213 B R RRIREE

<400> 12
Tyr Tyr Gln His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly
| 5 - 10 15
Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gln Arg Leu Gln Trp
20 : 25 30
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Val Ser Tyr Asp Leu Asp
35 . 40 ' 45
Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser Asp Gly Thr Leu Lys Leu
50 55 60
Phe Tyr Thr Gly Asn Arg Lys Ile Asp Gly Lys Arg Arg Ala Thr Gln
65 70 75 80
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly Ile His
‘ 85 90 95
Arg Arg Ser Pro Lys Asn Pro Leu Ile Asp Gly Pro Ala Ser Gly Phe
‘ 100 105 ‘ 110
Thr Pro His Tyr Arg Asp Pro Met Ile Ser Pro Asp Gly Asp Gly Trp
115 120 125
Lys Met Val Leu Gly Ala Gln Arg Glu Asn Leu Thr Gly Ala Ala Val
130 135 140
Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu Ile
145 150 155 160
Thr Phe Asp Leu Ser Asp
165

<210> 13
211> 479
<212> DNA

213> B BRI B

480

498

IR AE R T BB RARE (CNS) AGLE (210X297T0 ) o

( m b5 o o kB (Bl ok )
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<220>
<221> CDS

)

<222> (1)..(477)

<400> 13

tac tac cag

Tyr Tyr Gln
1

tegg get cac

Trp Ala His

acg cac
Thr His

ctg
Leu

35
tat
Tyr

gga tgc
"Gly Cys
50
ttc tac acc
Phe Tyr Thr
65
aac ctc
Asn Leu

gtc
Val

teg
Ser

cge cgt
Arg Arg

cat
His
115
gtt
Val

aca ccc
Thr Pro

aaa atg
Lys Met
130

cta tac cge

cac
His

acc
Thr

20
cce
Pro

tce
Ser

g8C
Gly

gaa
Glu

cct
Pro
100
tac
Tyr

ctt
Leu

tcg

gat
Asp

acc
Thr

gac
Asp

ggt
Gly

aac
Asn

gte
Val

85
aaa
Lys

cge
Arg

g88
Gly

aca

Leu Tyr Arg Ser Thr

145

210> 14
211> 159
<212> PRT
213>

cca
Pro

acg
Thr

gét
Ala

gga
Gly

cta
Leu

70
gag
Glu

aat
Asn

gat
Asp

gee
Ala

gat

gegt tte
Gly Phe

ccg ttg
Pro Leu

ctt tac
Leu Tyr

40
gee gta
Ala Val

55

aaa att
Lys Ile

gac cca
Asp Pro

ceg ctt
Pro Leu

ccec atg

Pro Met
120

caa cgc

Gln Arg

135

ctt gaa

cce tte gea cca aag cge

Pro Phe Ala Pro Lys Arg
10

acc gga ccg cag cga ttg
Thr Gly Pro Gln Arg Leu

25 30
ccg gat gea teec tat gac
Pro Asp Ala Ser Tyr Asp

45

ttt act gac ggc aca ctt

Phe Thr Asp Gly Thr Leu
60
gac ggc aag cgc cge gee
Asp Gly Lys Arg Arg Ala
75
act ggg ctg atg ggc gac
Thr Gly Leu Met Gly Gly
90
atc gac gga ccc gee age
Ile Asp Gly Pro Ala Ser
105 110
atc agc cct gat ggt gat
Ile Ser Pro Asp Gly Asp
125
gaa aac ctc acc ggt gca
Glu Asn Leu Thr Gly Ala
140

aac tgg gaa ttc tcc ggt

acc ggc

Thr Gly
15

cag tgg

Gln Trp

ctg gat
Leu Asp

aaa ctt
Lys Leu

acc caa
Thr Gln

80
att cat
Ile His
95
get tte
Gly Phe

ggt tgg
Gly Trp

geg gtt
Ala Val

gaa at

Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu

150

i B LR B

155

48

96

144

192

240

288

336

384

432

479

AR R BB F AR (CNS ) A4S (210X 29724 )
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A7
B7

A~ AT (o8 )

<400> 14
Tyr Tyr Gln His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly
1 5 10 15
Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gln Arg Leu Gln Trp
20 25 30
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser Tyr Asp Leu Asp
35 40 45
Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly Thr Leu Lys Leu
50 55 60
Phe Tyr Thr Gly Asn Leu Lys Ile Asp Gly Lys Arg Arg Ala Thr Gln
65 70 75 80
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly Ile His
85 90 95
Arg Arg Ser Pro Lys Asn Pro Leu Ile Asp Gly Pro Ala Ser Gly Phe
100 . 105 ‘ 110
Thr Pro His Tyr Arg Asp Pro Met Ile Ser Pro Asp Gly Asp Gly Trp
115 120 125
Lys Met Val Leu Gly Ala Gln Arg Glu Asn Leu Thr Gly Ala Ala Val
130 135 140
Leu Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu
145 150 155 |

<210> 15
<211> 490
<212> DNA

213> Bz L R RIEAR B
<400> 15

attttaatge atattatcta tattttatca atattatcct tatgecacctg aatggggacc 60

aatgcattge ggacacgeac gtagtaaaga tttagttcat tgggaaacat taccgattge 120
tttagaacct ggagatgaag aagaaaaatg gttgtttctc tggtacaggt atagtcaaag 180
atgataagtt gtatttattt tatacaggtc accattatta taatgacgat gatcccgatc 240
atttttggea aaatcaaaat atggcttata gtgaagatgg cattcatttt caaaaatata 300
aacaaaatgc aatcattcct accccacctg aagataatac acatcacttc agagatccaa 360
aggtatggga acatccatgg cttattatta catgatagta ggtagtcaaa atgatagaga 420
attaggacgt attatcttat atcgttctga ggatttatag aggggaattc tggtcctgag 480

atcaatccaa

<210> 16

<211> 4254

<212> DNA

QP> BRI E

490

AR EBA T AR EIRE (CNS) AdAE (210X297T2 % ) 111 -

( mm.‘mmwm N BTk R )
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Glu Gly Thr‘Ile Glu Ile Asp Gly Lys Leu Leu

Pro Glu Glu Gly Lys

A7
B7
A~ BB (109 )

<220>
<221> CDS
<222> (637)..(1362)
<220>
<221> CDS
<222> (1434)..(2315)
<220>
<221> CDS
<222> (2432)..(3115)
<220>
<221> CDS .
<222> (3235)..(4065)
<400> 16
tcacggegeg cagattacce agtgtgecgt agagacgetg atcggeatte tcacgeaccg 60
cgcaggtgtt gaagacgatg agatcagggg tgtcacccte cceegeegeg gtetaacegg 120
cctectegag cagaccggag agacgetegg aatcgtggac gttcatctgg cagecgaagg 180
tacgcacctc ataggtgcgg geagtggtege ccteecggtt ccccbgcgcc gggaggetegt 240
cggcgeegete gtecgegtes gatggatgge tgttcatetg gtgggtatea atctgetgeg 300
tcacgggage taattgtatc ggecgeggge accctgacat aaacgtcega tccagaggaa 360
cgcaaccceg tggagtgteg cagecatgea ggttgggeaa caccgtaacg gaacctagea 420
gagtggtagg attgacttca cattctttac ctattgaget attgataaaa tccgggcegga 480
aatggaaatc acccccacaa atcaccccaa ctgacctgtg gaaagggega gaaatccagg 540
gaaattcatt tcaaaatgga ctcaatcaca ggatttaccc cacatgaccc aacattcctt 600
tatgctatcc ccatgacgeca gaccacaaat cacccg atg atc aag atg acg ggg 654

Met Ile Lys Met Thr Gly

1 5
gtg cag aag ttc ttc gat gac ttc cag gee ctg acc gat atc aat ctt 702
Val Gln Lys Phe Phe Asp Asp Phe Gln Ala Leu Thr Asp Ile Asn Leu
10 15 20
gag gtc ccc geg gga cag gte gtt gtt gtt cte gge cecg tee ggt tec 750
Glu Val Pro Ala Gly Gln Val Val Val Val Leu Gly Pro Ser Gly Ser
25 30 35
gga aag tcg acg ctg tgc cge acc atc aac cge ctc gaa acc atc gag 798
Gly Lys Ser Thr Leu Cys Arg Thr Ile Asn Arg Leu Glu Thr Ile Glu
40 45 50

gag gga acc atc gag atc gat gga aaa ctg ctt ccg gag gag ggc aag 846

AR R A BB R AR (CNS ) A4 (210X 29725 )
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55
gac
Asp

ctg gcce
Leu Ala

tte
Phe

cte
Leu

aac
Asn

atg
Met

aag
Lys

gte
Val
105
ttg
Leu

ctg
Leu
120
cag
Gln

aag
Lys

cte
Leu

gea
Ala
135
ctg
Leu

atg
Met

gCcg
Ala

cte
Leu

gac
Asp

cee
Pro

gee
Ala

aag
Lys

gaa
Glu
185
agg
Arg

gea
Ala

cge
Arg
200
gtc gag gac
Val Glu Asp
215

Cg& gcg aag

A~ BB (110 )

ate
Ile

75
cac
His

aag
Lys

cce
Pro

90
cgg
Arg

aag
Lys

gaa
Glu

cgc
Arg

tcg
Ser

g8C
Gly

aac
Asn

cee
Pro
1565
atg
Met

gag
Glu
170
ggC
Gly

atg
Met

gCC gca gac

Ala Ala

tce gac
Ser Asp

gat ttc

60
cgt gee gac
Arg Ala Asp

ate
Ile

cte acc
Leu Thr

atg
Met

aag
Lys

aag
Lys
110
ate
Ile

gtc
Val

gec
Gly
125
cag
Gln

ggg
Gly
140
aag
Lys

cag
Gln

atg
Met

atc
[le

gtc
Val

aac
Asn

gag
Glu

gtg
Val
190
gtg
Val

atg
Met

acc
Thr

cet
Asp Arg

205
ccg gag acc
Pro Glu Thr
220

ctg ggc aag

Arg Ala Lys Asp Phe Leu Gly Lys

235

65

gtg ggc atg gtg tte

Val Gly Met
80
aag gac aat
Lys Asp Asn
95
tce

Ser

gag gcce
Glu Ala

gce aac cag
Ala Asn Gln

cgc gtg
Arg Val
145
ctt ttc gac
Leu Phe Asp
160
ctg gac
Leu Asp

cag
Gln

gtt
Val
175
tgt
Cys

gtc acc
Val Thr

ctg ttc atg
Leu Phe Met

tte tte acc

Phe Phe Thr
225
atc cte gee

Val

gte
Val

aat
Asn

gee
Ala
130
gee
Ala

gaa
Glu

gte
Val

cac
His

tet
Ser
210
aat
Asn

cac

[le Leu Ala His

240

tcactctgte tccaactcce cecgetggeca aaatcagega
a atg tcg cac aaa cgc atg ttc acc cgt ctc geec gea gee acc age geca 1481

Met Ser His Lys Arg Met Phe Thr Arg Leu Ala Ala Ala Thr Ser Ala

245

260

250
get gtt cte gee gge ate ace cte acec gee tgt ggt gat tee gag ggt
Ala Val Leu Ala Gly Ile Thr Leu Thr Ala Cys Gly Asp Ser Glu Gly

265

cag tct
Gln Ser
85
ctec ggc
Leu Gly
100
gtg gee
Val Ala

Phe

acc
Thr

gag
Glu
115
gag
Glu

aaa tac
Lys Tyr

atc
I[le

gee cge
Ala Arg

acc tcc
Thr Ser
165
atg geg agt
Met Ala Ser
180
gag atg ggt
Glu Met Gly
195
gac gge gcc
Asp Gly Ala

cca
Pro

cca caa acc
Pro Gln Thr

tgacctecee

70
tte
Phe

ccg
Pro

atg
Met

ccg
Pro

geca
Ala
150
gee
Ala

ctg
Leu

tte
Phe

atc
Ile

gac
Asp
230

894

942

990

1038

1086

1134

1182

1230

1278

1326

1372

ccatgaccaa caggagcatc 1432

270

255

1529

AR R E A T BB FARE (CONS) AdBAE (210X 2972 % ) 113 -
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"Asp

ggt gac ggt
Gly Asp Gly
275
acc
Thr

aag tac
Lys Tyr

atg
Met

age gga
Ser Gly

gat gac
Asp Asp
325
tce gee
Ser Ala
340
gce gea
Ala Ala

gee
Ala

cee
Pro

atc
Ile
355
tte
Phe

get gga
Gly Gly

gat gac
Asp Asp

gac

tgt tcc
Cys Ser
405
cce gge
Pro Gly
420
gca ctg
Ala Leu

ctg
Leu

cte
Leu

gag
Glu
435
atc cte tte
Ile Leu Phe

gag atg gaa
Glu Met Glu

get atc acc
Gly Ile Thr

&~ BB (141 )

cte
Leu

ctg
Leu

gce
Ala
280
ccg
Pro

gat
Asp

cag
Gln
295
gat
Asp

gte
‘Val

ctg
Leu
310
aac
Asn

tgg
Trp

get
Gly

cag
Gln

cgce
Arg

gag
Glu

tee
Ser
360
cte
Leu

tac
Tyr

acc
Thr

cca
Pro

tac
Tyr
375
atc
Ile

cge
Arg
390
gtt
Val

cag
Gln

acc
Thr

gga
Gly

ctg
Leu

gte
Val

cag
Gln

gee atce
Ala Ile

gaa
Glu

ctg
Leu

get
Gly

gga
Gly

gte
Val

gac
Asp

gcg
Ala
315
cce
Pro

cac
His
330
cte
Leu

gat
Asp

atc
Ile

acc
Thr
345
ate
Ile

aac
Asn

cee
Pro
cac
His

cte
Leu

acc
Thr

cte
Leu

acc
Thr

gag
Glu
395
cce
Pro

tce ace
Ser Thr

410
cag gaa
Gln Glu

tac
Tyr

- 425

age
Ser

cag
Gln

ggc
Gly
440
ggc tac geg
Gly Tyr Ala
455

cag gac ggc
Gln Asp Gly
470

aag gat gac

gat
Asp

aac gtc
Asn Val

cag cag
Gln Gln

cgC
Arg

tte
Phe
475
acc gaa gcc

gag ccg
Glu Pro

aat
Asn
285
cgt
Arg

ctg
Leu
300
cag
Gln

aac

tac
Tyr

gtg
Val

acc
Thr

gtg

Val Glu

ggt
Gly
350

tee
Ser

cag
Gln

aac
Asn

cgce
Arg
365
gee
Ala

gga
Gly

cte
Leu

cag
Gln
380
gac
Asp

cte
Leu

gat
Asp

gee
Ala

cag
Gln

aag
Lys

acc tac

Thr Tyr
430

gca atg acc

Ala Met Thr
445

gaa ggt gaa

Glu Gly Glu

460

acc aat gag

Thr Asn Glu

gac
Asp

acc gat gecg

Lys Asp Asp Thr Glu Ala Thr Asp Ala

ccg

gtc
Val

Trp
335
gag
Glu

gaa
Glu

ctg
Leu

gac
Asp

gte
Val
415
tce
Ser

acc
Thr

tte
Phe

tac
Tyr

atc

Thr

gac

aac

Asn
320

gaa tgg cgce

Arg

gtg
Val

tcg
Ser

gtc
Val

g8c
Gly
400
aag
Lys

tee
Ser

gac
Asp

cge
Arg

tac
Tyr
480
aac

ggc aat gtc acc atc
Gly Asn Val

Ile

aat

Asn Pro Asp Asn

305
tce
Ser

gag
Glu

gat
Asp

gtg
Val

cge
Arg
385
ctg
Leu

gat
Asp

tgt
Cys

gee
Ala

gtc
Val
465

gec
Gly

gea

ggc
Gly
290
tece
Ser

atc
Ile

acc
Thr

atg
Met

aac
Asn
370
gag
Glu

atc
Ile

gtc
Val

gtg
Val

acc
Thr
450
gtg
Val

atc
Ile

gcg

[le Asn Ala Ala

1577

1625

1673

1721

1769

1817

1865

1913

1961

2009

2057

2105

2163

2201

( M%.‘*»l\ﬂ\ﬁ\%@\m? N EBmesh ok sk )
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485 490 495
ttg gag cgt atg tac gec gac ggt tee tte cag cgt ttc cte acc gag 2249
Leu Glu Arg Met Tyr Ala Asp Gly Ser Phe Gln Arg Phe Leu Thr Glu
500 506 © 610

aac ctc ggc gag gat tcc cag gtt gtc cag gag ggc acc ccg ggt gac 2297 ;%
Asn Leu Gly Glu Asp Ser Gln Val Val Gln Glu Gly Thr Pro Gly Asp %
515 520 525 530 !
cte tee tte ctg gac gag tgacctgacg gggecgaacg cccgatgage 2345 zg
Leu Ser Phe Leu Asp Glu Z

535 s
atgcgtggce cccegeatece ggggtgccac gcatcatcac tttcaccact gatcccctac 2405 f;
cgttecttac cgaggagaaa ttccce atg agt aca tta tgg geg gat ctg ggt 2458 A

Met Ser Thr Leu Trp Ala Asp Leu Gly i
540 545 2;

ccg teca cte cta cec gea ttc tgg gtg aca atc caa ctc acc gtc tat 2506 o
Pro Ser Leu Leu Pro Ala Phe Trp Val Thr Ile Gln Leu Thr Val Tyr

550 5595 560
tce gee atc gga tce atg ate cte ggt acc atc ctc acc gec atg agg 2554
Ser Ala Ile Gly Ser Met [le Leu Gly Thr Ile Leu Thr Ala Met Arg

565 570 575
gte tce ccg gteg aag atc ctg cge age ata tcc ace gee tac atc aac 2602
Val Ser Pro Val Lys Ile Leu Arg Ser Ile Ser Thr Ala Tyr Ile Asn
580 585 590
acg gtc'cgt aac acc cca ctg acc ctg gtg atc ctg ttc tgt tec ttc 2650
Thr Val Arg Asn Thr Pro Leu Thr Leu Val Ile Leu Phe Cys Ser Phe
595 600 605

gge ctg tat cag aat ctc ggt ctc acc ctc gee ggt cge gac agt tece 2698 . 4
Gly Leu Tyr Gln Asn Leu Gly Leu Thr Leu Ala Gly Arg Asp Ser Ser
610 615 620 625

acc ttt ctg gec gat aac aac ttc cgg ctc geg gtg cte gga ttc atc 2746
Thr Phe Leu Ala Asp Asn Asn Phe Arg Leu Ala Val Leu Gly Phe Ile
630 635 640
ctg tac acc tec gee tte gtt geg gaa tca ctc cgg tca gge atc aac 2794
Leu Tyr Thr Ser Ala Phe Val Ala Glu Ser Leu Arg Ser Gly Ile Asn
645 650 655
acc gtg cac ttc ggg cag gcg gag gee gec cgg teg ctg gga cte ggt 2842
Thr Val His Phe Gly Gln Ala Glu Ala Ala Arg Ser Leu Gly Leu Gly
660 | © 669 670
ttc agt gac atc ttc cgg tcc atc atc ttc ccc cag geg gtg cgt gec 2830
Phe Ser Asp Ile Phe Arg Ser Ile Ile Phe Pro Gln Ala Val Arg Ala
675 - 680 ‘ 685

o
=\

AT P TR O 35 M oo 30 e 2 g o S B
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gee atc atc ccg ctg ggc aac acc

Ala Ile Ile Pro Leu Gly Asn Thr

.690 695

acg atc geg tecc gtg atc gge gte

Thr Ile Ala Ser Val Ile Gly Val

710
tcc acg att gaa aat cat gcc aac
Ser Thr Ile Glu Asn His Ala Asn
725

ttc gee gte gge tte atg ate cte

Phe Ala Val Gly Phe Met Ile Leu
740 ' 745

gga aaa ctc gct gag aaa atg geg

Gly Lys Leu Ala Glu Lys Met Ala

755 « 760

gcaacagtce tctacgacge ccceggeeee cggggacgea ggtecaacac catcatcace

cte
Leu

ggt
Gly

atg
Met
730
acc
Thr

gtg
Val

atc gcc ctg acc aag aac
Ile Ala Leu Thr Lys Asn
700
gag gee teg ctg ctg atg
Glu Ala Ser Leu Leu Met
715 720
cte ttec gte gtg tte gee
Leu Phe Val Val Phe Ala
735
cte ccc atg gge ctg geg
Leu Pro Met Gly Leu Gly
750

aag aaa taatgtcctc ctccgtacge

Lys Lys

acc
Thr
705
aag
Lys

ate
Ile

ctt
Leu

atcgccacca ccctggtgge agtggeegte ctgttcteg gteg gee agt gtt cte
Val Gly Ser Val Leu

cag gaa aac ggc cag ttg gac ggc

gac

765
aaa tgg acc ccg ttec cte

Gln Glu Asn Gly Gln Leu Asp Gly Asp Lys Trp Thr Pro Phe Leu

770 7175

ccc cag acc tgg acc acc tat ctt

Pro Gln Thr Trp Thr Thr Tyr Leu

790
aag gca gecg gtg gee tec ate ctt
Lys Ala Ala Val Ala Ser Ile Leu
805

ctc ggg ctec gga cge atc tec gaa

Leu Gly Leu Gly Arg Ile Ser Glu
820 825

ctg
Leu

cte

780
ccc gge ctg tgg gga acc
Pro Gly Leu Trp Gly Thr
795 800
geg ctg atc atg gge acc

Leu Ala Leu Ile Met Gly Thr

810
atc

815
cgg ctc ctg cge tgg tte

Ile Arg Leu Leu Arg Trp Phe

830

geg atc atc atc gag acc ttc cgt gec atc ccg gtg ctg ate cte
Gly Ile Ile Ile Glu Thr Phe Arg Ala Ile Pro Val Leu Ile Leu

835 840
atc ttc gee tat cag ttg ttc gee

cgt

845
tac cag ctc gtt cca tca

Ile Phe Ala Tyr Gln Leu Phe Ala Arg Tyr Gln Leu Val Pro Ser

850 855

cag ctg gee ttec gee geg gtg gte

Gln Leu Ala Phe Ala Ala Val Val
870

tiee gte dte gee gag‘atc qtf aga

860

ttc gegt ctc acc atg tac aac

Phe Gly Leu Thr Met Tyr Asn
o8
tcg ggt ate gee tee ctg ceg

880

gat
Asp
785
ctg
Leu

ctg
Leu

tge
Cys

atg
Met

cge
Arg
865
ggc
Gly

aag

2938

2986

3034

3082

3135

3195
3249

3297

3345

3393

3441

3489

3637

3585

3633

KRR E A P BB RARE (CNS) A4 (210X 297205 ) 116 -
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Ser Val Ile

cag cgt
Gln Arg
900
tcg
Ser

gga
Gly

teg
Trp
915
atc
Ile

acc
Thr

ctg
Leu
930
cag
Gln

gCg
Ala

atc
[le

ggt
Gly

gte
Val

aac
Asn

cgg
Arg

atc
Ile
980
cgt
Arg

ctg
Leu

atc
[le

cag
Gln

ctg
Leu
995
gag gaa
Glu Glu
1010

tgg cac

cce
Pro

gat

A~ BABLEA (114 )

Ala Glu Ile
885

gag gcCcg gCg
Glu Ala Ala

cte
Leu

atc
I[le

ctg
Leu

gte
Val
935
gag
Glu

atg
Met

cag
Gln

tat
Tyr

atc
Ile
950
tac
Tyr

ctg
Leu

aac
Asn
965
aac
Asn

tte
Phe

gea
Ala
gee gga cgt
Ala

gat
Asp

1015
cce

Leu

atc
[le

cee
Pro
920
atc
Ile

gtg
Val

get
Ala

ctg
Leu

gcc

Arg

gce
Ala
905
cag
Gln

gCcg
Ala

gta
Val

gee
Ala

acc
Thr
985
cgc

Gly Arg Ala Arg
1000

cag ggc ctg gat
Gln Gly Leu Asp Thr

Ser
890
ctg
Leu

gcg
Ala

ctg
Leu

cgce
Arg

cte
Leu
970
gea
Ala

agg
Arg

acc

gat tac aag gaa gtc

Trp His Asp Pro Asp Tyr Lys Glu Val

1030

Gly Ile Ala

gge atg tca
Gly Met Ser

gtg gca geg
Val Ala Ala
925
tece
Ser

aag gac
Lys Asp
940
tce ggt
Ser Gly
955
geg gtg
Ala Val

atc
Ile

gte
Val

ctg gca gag
Leu Ala Glu

aac att gtg

Asn Ile Val

1005

aag gac aat

Lys Asp Asn
1020

aaa cac ccg

Ser Leu
895

acc cgc

Thr Arg

910

atg ctg

Met Leu

gee cte
Ala Leu

cag tcc
Gln Ser

geg gte
Ala Val
975
cgt atce
Arg Ile
990
gca aag
Ala Lys

gtg aac
Val Asn

gga CCg

Pro Lys

cag acc
Gln Thr

cce gee
Pro Ala

get tac
Gly Tyr
945
gea tcc
Ala Ser
960
atc atg
Ile Met

cag cgt
Gln Arg

gtg cce
Val Pro

gtg gat
Val Asp

1025
tca ttc

Lys His Pro Gly Pro Ser Phe

1035

1040

3681

3729

3777

3825

3873

3921

3969

4017

4065

tgacaggtee ctggateece getgeggtea ggaggegeggt geaacaatga agtceggetg 4125
cccagatgtc tggggcagee ggactttgte geagatcaat getgactgag gtectegatg 4185
cgcteatcga gagecteecg ggecaggtee atcgacatac ccgeggggaa tccacgacgg 4245

gcaagtget

210> 17
211> 242
<212> PRT

QL3> BN AL RIEAR B

<400> 17
Met Ile Lys Met Thr Gly Val Gln Lys Phe Phe Asp Asp Phe Gln Ala

4254

AUHER AR ¥ BB RARE (CNS ) AdAE (210X 2972 % )
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A~ BB (115 )

| 5 10 15
Leu Thr Asp Ile Asn Leu Glu Val Pro Ala Gly Gln Val Val Val Val
20 25 30
Leu Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Cys Arg Thr Ile Asn
35 40 45
Arg Leu Glu Thr Ile Glu Glu Gly Thr Ile Glu Ile Asp Gly Lys Leu
50 55 60
Leu Pro Glu Glu Gly Lys Asp Leu Ala Lys Ile Arg Ala Asp Val Gly
65 70 75 80
Met Val Phe Gln Ser Phe Asn Leu Phe Pro His Leu Thr Ile Lys Asp
85 90 95
Asn Val Thr Leu Gly Pro Met Lys Val Arg Lys Met Lys Lys Ser Glu
100 105 110
Ala Asn Glu Val Ala Met Lys Leu Leu Glu Arg Val Gly Ile Ala Asn
115 ' 120 125
Gln Ala Glu Lys Tyr Pro Ala Gln Leu Ser Gly Gly Gln Gln Gln Arg
130 135 140
Val Ala Ile Ala Arg Ala Leu Ala Met Asn Pro Lys Ile Met Leu Phe
145 . 150 155 160
Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val Asn Glu Val Leu
165 170 175
Asp Val Met Ala Ser Leu Ala Lys Glu Gly Met Thr Met Val Cys Val
180 185 190
Thr His Glu Met Gly Phe Ala Arg Arg Ala Ala Asp Arg Val Leu Phe
195 200 205
Met Ser Asp Gly Ala Ile Val Glu Asp Ser Asp Pro Glu Thr Phe Phe
210 215 220
Thr Asn Pro Gln Thr Asp Arg Ala Lys Asp Phe Leu Gly Lys Ile Leu
225 230 ‘ 235 240
‘Ala His ’

( m\%‘»&\x&\%mw N BT B )

W ————— ——

<210> 18

211> 294

<212> PRT

213> B E L R

<400> 18
Met Ser His Lys Arg Met Phe Thr Arg Leu Ala Ala Ala Thr Ser Ala
1 5 10 15
Ala Val Leu Ala Gly Ile Thr Leu Thr Ala Cys Gly Asp Ser Glu Gly
20 25 30

AR A TR BR R (CONS) AGLE (210X297T2M ) 118 -
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Gly Asp Gly Leu Leu Ala Ala Ile Glu Asn Gly Asn Val Thr Ile Gly
35 40 45
Thr Lys Tyr Asp Gln Pro Gly Leu Gly Leu Arg Asn Pro Asp Asn Ser
50 55 60
Met Ser Gly Leu Asp Val Asp Val Ala Gln Tyr Val Val Asn Ser Ile
65 70 75 80
Ala Asp Asp Asn Gly Trp Asp His Pro Thr Val Glu Trp Arg Glu Thr
85 90 95
Pro Ser Ala Gln Arg Glu Thr Leu Ile Gln Asn Gly Glu Val Asp Met
100 105 110
Ile Ala Ala Thr Tyr Ser Ile Asn Pro Gly Arg Ser Glu Ser Val Asn
115 120 125
Phe Gly Gly Pro Tyr Leu Leu Thr His Gln Ala Leu Leu Val Arg Glu
130 135 140
Asp Asp Asp Arg Ile Gln Thr Leu Glu Asp Leu Asp Asp Gly Leu Ile
145 150 155 160
Leu Cys Ser Val Thr Gly Ser Thr Pro Ala Gln Lys Val Lys Asp Val
‘ 165 170 175
Leu Pro Gly Val Gln Leu Gln Glu Tyr Asp Thr Tyr Ser Ser Cys Val
- 180 185 190
Glu Ala Leu Ser Gln Gly Asn Val Asp Ala Met Thr Thr Asp Ala Thr
195 200 205 |
Ile Leu Phe Gly Tyr Ala Gln Gln Arg Glu Gly Glu Phe Arg Val Val
210 215 220
Glu Met Glu Gln Asp Gly Glu Pro Phe Thr Asn Glu Tyr Tyr Gly Ile
225 ' 230 235 240
Gly Ile Thr Lys Asp Asp Thr Glu Ala Thr Asp Ala Ile Asn Ala Ala
245 250 255
Leu Glu Arg Met Tyr Ala Asp Gly Ser Phe Gln Arg Phe Leu Thr Glu
260 ' 265 270
Asn Leu Gly Glu Asp Ser Gln Val Val Gln Glu Gly Thr Pro Gly Asp
275 280 285
Leu Ser Phe Leu Asp Glu
290

Cotpgs s (Bt )

o P ———

<210> 19
211> 228
<212> PRT

QLY BB KR

<400> 19

AR AR PR B FARE (CNS) ARAE (210X29708 ) 14q
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A BB (147)

Met Ser Thr Leu Trp Ala Asp Leu Gly Pro Ser Leu Leu Pro Ala Phe
1 5 10 15
Trp Val Thr Ile Gln Leu Thr Val Tyr Ser Ala Ile Gly Ser Met Ile
20 25 30
Leu Gly Thr Ile Leu Thr Ala Met Arg Val Ser Pro Val Lys Ile Leu
35 40 45
Arg Ser Ile Ser Thr Ala Tyr Ile Asn Thr Val Arg Asn Thr Pro Leu
50 ’ 55 60
Thr Leu Val Ile Leu Phe Cys Ser Phe Gly Leu Tyr Gln Asn Leu Gly
. 65 70 75 80
Leu Thr Leu Ala Gly Arg Asp Ser Ser Thr Phe Leu Ala Asp Asn Asn
85 90 95
Phe Arg Leu Ala Val Leu Gly Phe Ile Leu Tyr Thr Ser Ala Phe Val
100 105 110
Ala Glu Ser Leu Arg Ser Gly Ile Asn Thr Val His Phe Gly Gln Ala
115 120 125
Glu Ala Ala Arg Ser Leu Gly Leu Gly Phe Ser Asp Ile Phe Arg Ser
130 135 140
Ile Ile Phe Pro Gln Ala Val Arg Ala Ala Ile Ile Pro Leu Gly Asn
145 150 155 160
Thr Leu Ile Ala Leu Thr Lys Asn Thr Thr Ile Ala Ser Val Ile Gly
| 165 170 175
Val Gly Glu Ala Ser Leu Leu Met Lys Ser Thr Ile Glu Asn His Ala
180 - 185 190
Asn Met Leu Phe Val Val Phe Ala Ile Phe Ala Val Gly Phe Met Ile
195 200 205
Leu Thr Leu Pro Met Gly Leu Gly Leu Gly Lys Leu Ala Glu Lys Met
210 215 220
Ala Val Lys Lys
225

<210> 20
211> 277
<212> PRT

Q13> BRI

<400> 20
Val Gly Ser Val Leu Gln Glu Asn Gly Gln Leu Asp Gly Asp Lys Trp
| 5 10 15
Thr Pro Phe Leu Asp Pro Gln Thr Trp Thr Thr Tyr Leu Leu Pro Gly
20 25 30

R R AAR BB AR (CNS) ABS (210297 ) o0
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A BB (118 )
. Leu Trp Gly Thr Leu Lys Ala Ala Val Ala Ser Ile Leu Leu Ala Leu

35 40 45
[le Met Gly Thr Leu Leu Gly Leu Gly Arg Ile Ser Glu Ile Arg Leu
50 55 60
Leu Arg Trp Phe Cys Gly Ile Ile Ile Glu Thr Phe Arg Ala Ile Pro
65 70 75 80
Val Leu Ile Leu Met Ile Phe Ala Tyr Gln Leu Phe Ala Arg Tyr Gln
85. 90 95
Leu Val Pro Ser Arg Gln Leu Ala Phe Ala Ala Val Val Phe Gly Leu
100 105 110
Thr Met Tyr Asn Gly Ser Val Ile Ala Glu Ile Leu Arg Ser Gly Ile
115 120 125
Ala Ser Leu Pro Lys Gly Gln Arg Glu Ala Ala Ile Ala Leu Gly Met
130 135 140
Ser Thr Arg Gln Thr Thr Trp Ser Ile Leu Leu Pro Gln Ala Val Ala
145 150 155 160
Ala Met Leu Pro Ala Leu Ile Ala Gln Met Val Ile Ala Leu Lys Asp
165 170 175
Ser Ala Leu Gly Tyr Gln Ile Gly Tyr Ile Glu Val Val Arg Ser Gly
180 ° 185 190
Ile GIn Ser Ala Ser Val Asn Arg Asn Tyr Leu Ala Ala Leu Ala Val
195 200 205
Val Ala Val Ile Met Ile Leu Ile Asn Phe Ala Leu Thr Ala Leu Ala
210 215 220
Glu Arg Ile Gln Arg Gln Leu Arg Ala Gly Arg Ala Arg Arg Asn Ile
225 230 235 240
Val Ala Lys Val Pro Glu Glu Pro Asp Gln Gly Leu Asp Thr Lys Asp
245 250 255
Asn Val Asn Val Asp Trp His Asp Pro Asp Tyr Lys Glu Val Lys His
260 : 265 270
Pro Gly Pro Ser Phe
275

<210> 21

<211> 3598

<212> DNA

2> PNEE BRI
<220>

<221> CDS

<222> (454)..(3222)
<400> 21
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agcacggcca aacatgagag aaacttcaca ttttgaattt cccctttect geatatggaa 60
aaccgeccggt gacacccetg ccatttggge ageteccece acctcaccat gtecacattt 120
tccataatgt ggectgtaac acccttggge tcaaggette cacgecccac cgggaccete 180
atcagcaggt gaaacagacc ctcctgcaat getttgttaa aaagaaccge cctttgtgeg 240
tatccttetg tcaattgtgc gegeactgee accagetttc ctcaggattg aacacggtcg 300
ggaaatccte cccggatacc ctgeacgeec caccteccac accgacaccg geggggageg 360
ccgggeacgt tttcagectge gggtgatgga ageggtegee ggtececeegg tegeataaac 420
gaaatgaaaa acattccaac aggaggtgtg gaa atg gec gat caa geca aaa ctt 474

Met Ala Asp Gln Ala Lys Leu

1 5
get ggc aaa ccc aca gat gac acc aac ttc geg atg atc cgt gat ggc 522
Gly Gly Lys Pro Thr Asp Asp Thr Asn Phe Ala Met Ile Arg Asp Gly
10 15 ‘ 20
gtt geca tct tat ttg aac gac tcc gac ccg gag gag acc aag gag tgg 570
Val Ala Ser Tyr Leu Asn Asp Ser Asp Pro Glu Glu Thr Lys Glu Trp
25 30 35
atg gac tcc cta gac ggt cta ctg cag gat tcc tct ccg gag cge gee 618
Met Asp Ser Leu Asp Gly Leu Leu Gln Asp Ser Ser Pro Glu Arg Ala
40 . 45 50 55
cgt tac ctg atg ctg cge ctg ctg gag cgg gea tce gee aag cgt gtc 666
Arg Tyr Leu Met Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys Arg Val
60 65 70
cca ctg ccc ccg atg acg tcc acc gat tac gtc aac acc atc ccc aca 714
Pro Leu Pro Pro Met Thr Ser Thr Asp Tyr Val Asn Thr Ile Pro Thr
75 80 85
tcc atg gag ccc gat ttc ccg ggt gat gag gag atg gag aag cgc tac 762
Ser Met Glu Pro Asp Phe Pro Gly Asp Glu Glu Met Glu Lys Arg Tyr
90 95 100
cgc cge tgg atg cge tgg aac gee gee atc atg gtg cac cgt gee cag 810
Arg Arg Trp Met Arg Trp Asn Ala Ala Ile Met Val His Arg Ala Gln
105 110 115
cge ccg gga atc ggt gtg gegt ggg cac atc tcc acc tac gee gge gee 858
Arg Pro Gly Ile Gly Val Gly Gly His Ile Ser Thr Tyr Ala Gly Ala
120 125 130 135
gee cca cte tac gag gtc ggt ttc aac cac tte ttc cge gge aag gac 906
Ala Pro Leu Tyr Glu Val Gly Phe Asn His Phe Phe Arg Gly Lys Asp
140 145 150
cac ccg get ggc gegt gac cag gtc tte ttc cag gegt cac gee tecec ccg 954
His Pro Gly Gly Gly Asp Gln Val Phe Phe Gln Gly His Ala Ser Pro
155 160 165

gge atg tac gee cge gee tte cte gag ggce cgt ctc acc gag age gat 1002

AU R R F BB FAR%E (CNS ) AdAE (210X 2970 )
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Gly

ctg
Leu

tee
Ser
200
gtg
Val

aac
Asn

gte
Val

ggt
Gly

gtg
Val
280
acc
Thr

tee
Ser

aag
Lys

ggt
Gly

cac
His
360
acc

Met

gac
Asp
185
tac
Tyr

tce
Ser

cgc
Arg

teg
Trp

cte
Leu
265
atc
Ile

aag
Lys

gte
Val

gac
Asp

gac
Asp
345
tte
Phe

gac

Tyr
170
agc
Ser

cecg
Pro

atg
Met

tac
Tyr

gca
Ala
250
ate
Ile

aac
Asn

atc
[le

atc
[le

cag
Gln
330
tac
Tyr

tte
Phe

gag

Ala Arg Ala

tte
Phe

cac
His

ggc
Gly

ctg
Leu
235
tte
Phe

cac
His

tge
Cys

atc
[le

aag
Lys
315
gac
Asp

cag
Gln

ggc
Gly

gag

175
cgc cag gag gtc
Arg Gln Glu Val

190
ccg cac gge atg
Pro His Gly Met
205

ctc ggg ccc atg
Leu Gly Pro Met
220

cac aac cgt ggce
His Asn Arg Gly

ctc ggt gac ggc

Leu Gly Asp Gly
255

cag gct geg ctg

Gln Ala Ala Leu

270
aac ctg cag cgt
Asn Leu Gln Arg
285

cag gaa ctc gag

Gln Glu Leu Glu

300

gtec atc tgg gge

Val Ile Trp Gly

ggt get ctt gte
Gly Ala Leu Val

335
acc ttc aag gcce
Thr Phe Lys Ala

350
cgt gac ccc cge
Arg Asp Pro Arg
365

atc tgg aag ctg

tce tac
Ser Tyr

ccg gac
Pro Asp

gat gcc
Asp Ala
225
atc aag
I[le Lys
240
gag atg
Glu Met

aac aac
Asn Asn

ctt gat
Leu Asp

tee tte
Ser Phe
305
cgt gag
Arg Glu
320
gag gtc
Glu Val

aat gac
Asn Asp

acc cte
Thr Leu

cce cgt

Phe Leu Glu Gly Arg Leu

gaa ggt
Glu Gly
195
tte tgg
Phe Trp
210
atc tac
[le Tyr

gac acc
Asp Thr

gat gag
Asp Glu

ctg gac
Leu Asp
275
ggc ccg
Gly Pro
290
ttc cgt
Phe Arg

tgg gat
Trp Asp

atg aac
Met Asn

ggt gee
Gly Ala

355
aag ctc
Lys Leu
370

ggt ggc

Thr Glu
180

get ggc
Gly Gly

gag ttc
Glu Phe

cag gcg
Gln Ala

tcg gag
Ser Glu
245
ccg gag
Pro Glu
260
aac ctc
Asn Leu

gic cgc
Val Arg

ggt gce
Gly Ala

gaa ctg
Glu Leu
325
aac acc
Asn Thr
340
tac gtc
Tyr Val

gtc gag
Val Glu

cat gac

Ser

ate
[le

ccg
Pro

cgc
Arg
230
cag
Gln

tce
Ser

acc
Thr

ggt
Gly

ggc
Gly
310
ctg
Leu

tce
Ser

cgt
Arg

gac
Asp

tac

Asp

ccg
Pro

acc
Thr
215
ttc
Phe

cac
His

cgt
Arg

tte
Phe

aac
Asn
295
teg
Trp

gag
Glu

gac
Asp

gag
Glu

atg
Met
375
cgt

Thr Asp Glu Glu Ile Trp Lys Leu Pro Arg Gly Gly His Asp Tyr Arg

380

385

390

1050

1098

1146

1194

1242

1290

1338

1386

1434

1482

1530

1578

1626

AU R LA P BERARRE (CNS ) A4 (21029720 % )
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aag gtc
Lys Val

acc gte
Thr Val

ttc gag
Phe Glu
425
gac ctg
Asp Leu
440
gag ctg
Glu Leu

gac gca
Asp Ala

gegt ttc
Gly Phe

tac
Tyr

att
[le
410

ggc
Gly

aag
Lys

gag
Glu

ccg
Pro

ctg
Leu

490

ccg ctg
Pro Leu
505
gtg gcc
Val Ala
520
gac aag
Asp Lys

cge acc
Arg Thr

cCg cac
Pro His

tac cgt
Tyr Arg

585
gee ggt

gac
Asp

acc
Thr

aac
Asn

tte
Phe

ggt
Gly
570
gag
Glu

tece

gee
Ala
395
cte
Leu

cge
Arg

ctg
Leu

aag
Lys

gag
Glu
475
ccg
Pro

aag
Lys

acc
Thr

ctg
Leu

ggc
Gly
559
cag
Gln

gcc

gee
Ala

gee
Ala

aac
Asn

tte
Phe

gat
Asp

tac
Tyr

cat
His

gcg

‘Ala

cgt
Arg
445
cce
Pro

460 -

atc
Ile

§ag
Glu

ctg
Leu

atg
Met

gcc

aag
Lys

cgce
Arg

cgg
Arg

gee
Ala
525

gac

aag cgt

Lys

acc
Thr

acc
Thr
430
gac
Asp

tac
Tyr

tac
Tyr

cgt
Arg

tee
Ser
510
acg
Thr

cgc

Ala Asp Arg

540
ctg
Leu

aac
Asn

aag

gac
Asp

tac
Tyr

gac

tee
Ser

gteg
Val

ggc

Arg

atc
[le
415
cac
His

aag
Lys

ctg
Leu

atg
Met

gag
Glu
495
gtg
Val

gtg
Val

ttg
Leu

teg
Trp

ccg
Pro
575
cag

Ala Lys Asp Gly Gln

590

gteg geca tecg ttt ate
Ala Gly Ser Val Ala Ser Phe Ile Ala Ala Gly Thr Ser Tyr Ala Thr

gcg
Ala
400
aag
Lys

cag
Gln

cag
Gln

cct
Pro

aag
Lys
480
aag
Lys

cgce
Arg

cgt
Arg

gtc
Val

tte
Phe
560
gte
Val

atc
Ile

gcce

ctg gag
Leu Glu

ggc tac
Gly Tyr

atg aag
Met Lys

ggt ctg
Gly Leu

450
ccg tac
Pro Tyr
465
gag cgt
Glu Arg

tac gag
Tyr Glu

aag ggt
Lys Gly

acc ttc
Thr Phe
530
ccg atce
Pro Ile
545
ccg ace
Pro Thr

gac cat
Asp His

ctg cat
Leu His

gec gea

acc
Thr

g8C
Gly

aag
Lys
435
cce
Pro

tac
Tyr

cgc
Arg

cca
Pro

tee
Ser
515
aag
Lys

atc
[le

ctg
Leu

gac
Asp

gag
Glu
595

acc

aag gac Cgc ccg
Lys Asp Arg Pro
405

ctg ggc cac aac
Leu Gly His Asn
420

ctg acc ctg gat
Leu Thr Leu Asp

atc acc gat gag

Ile Thr Asp Glu
455

cac ccg ggt gag

His Pro Gly Glu

470
cag geg ctc ggt
Gln Ala Leu Gly
485

ctg cag gtt ccc

Leu Gln Val Pro

500

gge aag cag cag

Gly Lys Gln Gln

gaa ctc atg cgg

Glu Leu Met Arg
535

ccg gat gag gcc

Pro Asp Glu Ala

550
aaa atc tac aac
Lys Ile Tyr Asn
565

ctc atg ctg tce

Leu Met Leu Ser

580

ggc atc aac gag

Gly Ile Asn Glu

tce tac gece acc

1674

1722

1818

1866

1914

1962

2010

2058

2106

2154

2202

2250

2298

Ak IR RE @A P BB RARRE (CNS ) Ad3AE (210X 297205 )
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600
cat
His

tte
Phe

cgt
Arg

gag
Glu

aac
Asn
680
cac
His

gag
Glu

ccg
Pro

tac
" Tyr

ctg
Leu
760
cte
Leu

ggc
Gly

cag
Gln

ggt
Gly

ggc
Gly
665
cce
Pro

ctg
Leu

aat
Asn

get
Ala

cte
Leu
745
gcce
Ala

gee
Ala

tgg gtg

Trp

cgc

Val

aac

Arg Asn

gag gcc atg
Glu Ala Met
620
get
Gly

acc
Thr
635
cte
Leu Leu

cge
Arg

tte
Phe
650
cte
Leu

cag cac
Gln His

gtg gag
Val Glu

ggt
Gly

gtc
Val

cac
His

cge
Arg
700
tac
Tyr

atc
Ile
715
cct
Pro

gte
Val

gag
Glu
730
tac gac
Tyr Asp

gag
Glu

aag
Lys

atc
[le

tce gge
Ser Gly

gag gat tac
Glu Asp Tyr
780
gag ctg gcc
Glu Leu Ala
795
ccg get geg
Pro Gly Ala
810

aag aag ggt tcc gge

ctg’

605
atc
Ile

gac
Asp

ggc
Gly

atg
Met

acc

‘Thr

685

ggc
Gly

tac
Tyr

gat
Asp

gee
Ala

ggc
Gly
765
gec
Gly

cgce
Arg

gat
Asp

cce

ccg ctg
Pro Leu

gge atc

Gly Ile

640

gce acc gec

Ala Thr

659

gat ggc

Asp Gly
670

tat gac

Tyr Asp

cac
His

atc gac
[le Asp

cgc
Arg
ctc acc atc
Leu Thr
720
ctg gac
Leu Asp
735
gce gag
Ala Glu
750
atg cag
Met Gln

atc cgt

tac atc
Tyr Ile

626

tgg gce
Trp Ala

ggt

Ala Gly

tce
Ser

CCg gCg
Pro Ala

atg
Met
705
tac

Ile Tyr

gtc gag
Val Glu

ggt gag
Gly Glu

tgg gca
Trp Ala

gCcC aac

[le Arg Ala Asn

gac ggt

785
gce cge

610
tte
Phe

gea
Ala

cge
Arg

ccg
Pro

tte
Phe
690
tac
Tyr

aac
Asn

ggC
Gly

ggc
Gly

ctg
Leu
770
ate
Ile

cegt

Asp Gly Ala Arg Arg

800

gtc ggt gag geca ttc
Val Gly Glu Ala Phe

815

tac tcg atg
Tyr Ser Met

gee
Ala

gac cag
Asp Gln
645
acc ctg
Thr Leu
660
ctg gcce
Leu Ala

acc
Thr

ate
I[le
675
tee
Ser

tac gag
Tyr Glu

gga
Gly

ccg gge
Pro Gly

cca acc

Pro Thr
725

ctg cac aag

Leu His Lys
740

cat gag gcc

His Glu Ala

755

cgc gee cgt

Arg Ala Arg

gag
Glu

tte tec gee
Phe Ser Ala

aac ctg gag

Asn Leu Glu

805

gtg acc acc

Val Thr Thr
820

tac gtc geg gtg tce gac tte geg

616
ttc ggc
Phe Gly
630
atg acg
Met Thr

acc ggt
Thr Gly

tce ace
Ser Thr

atc gcg
Ile Ala

699
aag ggt
Lys Gly
710
ccg
Pro

cag
Gln

atce
Ile

g8c
Gly

atc
Ile

tcg
Ser

atc
Ile
775
acc tcg
Thr Ser
790

geg ctg
Ala Leu

gac
Asp

cag ctg
Gln Leu

acc gac

2346

2394

2442

2490

2538

2586

2634

2682

2730

2778

2826

2874

2922

2970
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B~ BT (103 )

Lys Lys Gly Ser Gly Pro Tyr Val Ala Val Ser Asp Phe Ala Thr Asp
825 830 835
ctg ccg aac cag atc cge gag tgg gtt ccc ggt gac tac atc gte cte
Leu Pro Asn Gln Ile Arg Glu Trp Val Pro Gly Asp Tyr Ile Val Leu
840 845 ‘ 850 859
get gee gac gge tte ggt ttec tce gat acc cgt ccg gea gee cgt cgt
Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg
860 865 870
tac ttc aac atc gac gcc gag tce atc gtc gtg geg gte ctg cge gge
Tyr Phe Asn Ile Asp Ala Glu Ser Ile Val Val Ala Val Leu Arg Gly
875 880 885
ctg gtc cge gag ggt gte atc gat gee tec gtg geg geg cac geg get
Leu Val Arg Glu Gly Val Ile Asp Ala Ser Val Ala Ala His Ala Ala
890 895 900
gag aag tac aag ctg tcc gac ccg acg geca cca cag gtc gat ccg gac
Glu Lys Tyr Lys Leu Ser Asp Pro Thr Ala Pro Gln Val Asp Pro Asp
905 910 915
gca ccg atc gag tagacctget tgtcgacgaa aaacacccee gececcteac
Ala Pro Ile Glu ,
920

3018

3066

3114

3162

3210

3262

atgatgaggeg geggeggeget gtgetegttt acggegegta caggggggta tcageccage 3322
atcgecttat cggagagegt cgegeecttg atcttggega attcctgeag cagatccege 3382
acggtgaget tetgctteac ctetgegete gectcataga cgatcegtee ctegtgeate 3442
atgatgagge ggttacccag geggatagee tgttccatgt tgtgeggtgac catgagggtg 3502
gtcagtttge cgtectegac gatctteteg gtcaggetgg tgaccagttec ggctegetgg 3562

gegtccaggg cggeggtgteg ttegtegaga agceatg

<210> 22

<211> 923
<212> PRT
Q213> BHEERERE

<400> 22
Met Ala Asp Gln Ala Lys Leu Gly Gly Lys Pro Thr Asp Asp Thr Asn
1 5 10 15
Phe Ala Met Ile Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp
20 25 30
Pro Glu Glu Thr Lys Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gln
35 40 45
Asp Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu
50 55 60

3598

AMER A T EBEFAREE (CNS ) AL (210X 2972 % )
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Arg Ala Ser Ala Lys Arg Val Pro Leu Pro Pro Met Thr Ser Thr Asp
65 : 70 75 80
Tyr Val Asn Thr Ile Pro Thr Ser Met Glu Pro Asp Phe Pro Gly Asp
85 90 95
Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp Met Arg Trp Asn Ala Ala
100 105 110

‘Ile Met Val His Arg Ala Gln Arg Pro Gly Ile Gly Val Gly Gly His

115 : 120 125
Ile Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn
130 135 140
His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin Val Phe
145 150 155 160
Phe Gln Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Leu Glu
165 170 175
Gly Arg Leu Thr Glu Ser ‘Asp Leu Asp Ser Phe Arg Gln Glu Val Ser
180 185 190
Tyr Glu Gly Gly Gly Ile Pro Ser Tyr Pro His Pro His Gly Met Pro
195 200 205
Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp
210 215 220
Ala Ile Tyr Gln Ala Arg Phe Asn Arg Tyr Leu His Asn Arg Gly Ile
225 230 235 - 240
Lys Asp Thr Ser Glu Gln His Val Trp Ala Phe Leu Gly Asp Gly Glu
245 250 255
Met Asp Glu Pro Glu Ser Arg Gly Leu Ile His Gln Ala Ala Leu Asn
260 265 270
Asn Leu Asp Asn Leu Thr Phe Val Ile Asn Cys Asn Leu Gln Arg Leu
275 280 285
Asp Gly Pro Val Arg Gly Asn Thr Lys Ile Ile Gln Glu Leu Glu Ser
290 295 300
Phe Phe Arg Gly Ala Gly Trp Ser Val Ile Lys Val Ile Trp Gly Arg
305 310 315 320
Glu Trp Asp Glu Leu Leu Glu Lys Asp Gln Asp Gly Ala Leu Val Glu
325 330 335
Val Met Asn Asn Thr Ser Asp Gly Asp Tyr Gln Thr Phe Lys Ala Asn
340 345 350
Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr
355 360 365
Leu Lys Leu Val Glu Asp Met Thr Asp Glu Glu Ile Trp Lys Leu Pro
370 375 380
Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala

AMBERBGER T EEFRE (CNS ) AdAE (21029728 ) o
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385 390
Leu Glu Thr Lys Asp Arg Pro Thr
405
Gly Tyr Gly Leu Gly His Asn Phe
420

Met Lys Lys Leu Thr Leu Asp Asp
435 440

Gly Leu Pro Ile Thr Asp Glu Glu

450 455

Pro Tyr Tyr His Pro Gly Glu Asp

465 470

Glu Arg Arg Gln Ala Leu Gly Gly

485
Tyr Glu Pro Leu Gln Val Pro Pro
500 :

Lys Gly Ser Gly Lys Gln Gln Val
515 520

Thr Phe Lys Glu Leu Met Arg Asp

530 . 535

Pro Ile Ile Pro Asp Glu Ala Arg

545 550

Pro Thr Leu Lys Ile Tyr Asn Pro

395 400
Val Ile Leu Ala His Thr Ile Lys
410 415
Glu Gly Arg Asn Ala Thr His Gln
425 430
Leu Lys Leu Phe Arg Asp Lys Gln
445
Leu Glu Lys Asp Pro Tyr Leu Pro
460
Ala Pro Glu Ile Lys Tyr Met Lys
475 480
Phe Leu Pro Glu Arg Arg Glu Lys
490 495
Leu Asp Lys Leu Arg Ser Val Arg
505 510
Ala Thr Thr Met Ala Thr Val Arg
525
Lys Asn Leu Ala Asp Arg Leu Val
540
Thr Phe Gly Leu Asp Ser Trp Phe
555 560
His Gly Gln Asn Tyr Val Pro Val

565 570 575
Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala Lys Asp Gly Gln Ile
580 585 590
Leu His Glu Gly Ile Asn Glu Ala Gly Ser Val Ala Ser Phe Ile Ala
595 600 605
Ala Gly Thr Ser Tyr Ala Thr His Gly Glu Ala Met Ile Pro Leu Tyr
610 615 620
Ile Phe Tyr Ser Met Phe Gly Phe Gln Arg Thr Gly Asp Gly Ile Trp
625 630 635 640
Ala Ala Ala Asp Gln Met Thr Arg Gly Phe Leu Leu Gly Ala Thr Ala
645 650 655
Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gln His Met Asp Gly His
660 665 670
Ser Pro Ile Leu Ala Ser Thr Asn Pro Gly Val Glu Thr Tyr Asp Pro
675 680 685
Ala Phe Ser Tyr Glu Ile Ala His Leu Val His Arg Gly Ile Asp Arg
690 695 700
Met Tyr Gly Pro Gly Lys Gly Glu Asn Val Ile Tyr Tyr Leu Thr Ile
705 710 715 720

A RBER T MR FARRE (CNS ) AdiLAE (21029728 ) 4og
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A~ BB (106 )

Tyr Asn Glu Pro Thr Pro Gln Pro Ala Glu Pro Glu Asp Leu Asp Val
725 730 735
Glu Gly Leu His Lys Gly Ile Tyr Leu Tyr Asp Lys Ala Ala Glu Gly
740 745 750
Glu Gly His Glu Ala Ser Ile Leu Ala Ser Gly Ile Gly Met Gln Trp
755 760 765
Ala Leu Arg Ala Arg Asp Ile Leu Ala Glu Asp Tyr Gly Ile Arg Ala
770 CTT5 780
Asn Ile Phe Ser Ala Thr Ser Trp Val Glu Leu Ala Arg Asp Gly Ala
785 790 795 800
Arg Arg Asn Leu Glu Ala Leu Arg Asn Pro Gly Ala Asp Val Gly Glu
805 810 815
Ala Phe Val Thr Thr Gln Leu Lys Lys Gly Ser Gly Pro Tyr Val Ala
820 825 830
Val Ser Asp Phe Ala Thr Asp Leu Pro Asn Gln Ile Arg Glu Trp Val
835 840 845
Pro Gly Asp Tyr Ile Val Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp
850 855 860
Thr Arg Pro Ala Ala Arg Arg Tyr Phe Asn Ile Asp Ala Glu Ser Ile
865 870 875 880
Val Val Ala Val Leu Arg Gly Leu Val Arg Glu Gly Val Ile Asp Ala
’ 885 890 895
Ser Val Ala Ala His Ala Ala Glu Lys Tyr Lys Leu Ser Asp Pro Thr
900 905 910
Ala Pro Gln Val Asp Pro Asp Ala Pro Ile Glu
915 920

%<210> 23
<211> 4013
<212> DNA

213> BRI

<220>

"<221> CDS

<222> (319)..(3735)

<400> 23

gtectttttg caaattctge aaagtgggta gaggtcagat gtcageaggt cggtecgatt 60
tctgtaggaa agtggagecg ttggeggecaa cattaacctt ccecctggga tgtagetaaa 120
cggcaatggeg ggteteggge ggegggcatt cttttcacgg caaggtgete aaattccgea 180
ggtcactcce cggecggeges tagagaacgg agegaaaacg gaaageaata cgtggttttc 240

AER LA T RERARE (CNS) AULEE (21029728 ) o0
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A7
B7

A~ BN (157 )

cggactggee gttacgatgt tctgaagagt gactgccatce

tcgaaaggaa caaaaact gtg

tte
Phe

tte
Phe

cgg
Arg

agg
Arg

60
gag
Glu

g8g
Gly

gag
Glu

acg
Thr

ccg
Pro
140
aag
Lys

ggt

Gly Gly

cgt gag
Arg Glu

gac gga

aaa
Lys

cge
Arg

gag
Glu

45
atc
Ile

atc
I[le

tat
Tyr

aac
Asn

ggc
Gly
125
gteg
Val

agt
Ser

ggt

aag
Lys

gee
Ala

30
gac
Asp

gga
Gly

atc
[le

ggt
Gly

ggc
Gly
110
gac
Asp

ctg
Leu

gee
Ala

ggc
Gly.

ctg
Leu
190
tee

atc
Ile

15
gee tac
Ala Tyr

ctg
Leu

cgt ggce
Arg Gly

acc
Thr

gag

aac
Asn

gee
Ala
.80
ctt
Leu

tte
Phe
95
att acc
Ile Thr

tece
Ser

aag
Lys

gCcg gaa
Ala Glu

gag ggg
Glu Gly

160
cgt
Arg

1444
Gly
175
gee
Ala

agg
Arg

gte

gag

Glu Gly

tac gtc gaa

gtt

Val Val Thr

1
gtg
Val

aac
Asn

gce
Ala

acc
Thr

ggg
Gly

35
cac
His

Glu

tte
Phe

50
tca
Ser

tqc
Ser

cce
Pro

g8c

65
gee
Ala

aag
Lys

aag
Lys

aat
Asn

teg
Ser

gaa
Glu

tte
Phe

ggt
Gly
115
gtg
Val

ate
Ile

get
Ala
130
tce acc cce
Ser Thr Pro
145

cag acc tac
Gln Thr Tyr

aag
Lys

ggt atg cgg
Gly Met Arg

tee
Ser
195
Cceg

gag gcc
Glu Ala

aca aca aca ccc

Thr Thr Pro
5

cga ggt gaa

Arg Gly Glu

20

gce

Ala

gca acc
Ala Thr

tce tte
Ser Phe

cgce
Arg

gte
Val

aag gcg
Lys Ala

70
aaa gcg
Lys Ala
85
cag ctc
Gln Leu

gtg
Val

gee
Ala
100
cce
Pro

acc ccg
Thr Pro

tee
Ser

gCC gCg
Ala Ala

age
Ser

acc gac
Thr Asp
150
atc tte
Ile Phe
165
gtc gag
Val Glu

ccg
Pro

tte
Phe
180
cge
Arg

gag gcg
Glu Ala

gee gtg ate

acccaacagg ctggtcctcg 300
tcc acg ctg ccg geg
Ser Thr Leu Pro Ala

atc
I[le

gtg
Val

gce
Ala

55
tac
Tyr

gac
Asp

gcg
Ala

gag
Glu

aag
Lys
135
ate
Ile

gte
Val

aag
Lys

gag
Glu

aaa

10
geg gtg cga
Ala Val Arg

25
gee ate tac
Ala Ile Tyr
40
tce gag geg
Ser Glu Ala

ctc gat att
Leu Asp Ile

geg gte tac
Ala Val Tyr

90
cgt gaa tgc
Arg Glu Cys

105

gtg cte gac
Val Leu Asp
120

aag gcc ggg
Lys Ala Gly

gat gag atc
Asp Glu Ile

aag gee gte

Lys Ala Val
170

ccc gag gac

Pro Glu Asp

185

gee get tte

Ala Ala Phe

200

ccc cag cac

gea
Ala

cce
Pro

gtg
Val

gat
Asp

75
ccg
Pro

gCcg
Ala

cte
Leu

ctg
Leu

gte
Val
155
gea
Ala

ctg
Leu

ggt
Gly

atc

351

399

447

495

543

591

639

687

735

783

831

879

927

975

AUGER A T ABEFHE (CONS ) AL (2102972 % )
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B7

A~ BB (108 )

Asp

gag
Glu
220
gaa
Glu

geca
Ala

gat
Asp

gtg
Val

aac
Asn
300
gte
Val

aag
Lys

ctg
Leu

gac
Asp

cgt
Arg
380
gat
Asp

gee
Ala

Gly
205
gtg
Val

cgc
Arg

cct
Pro

gec
Ala

gag
Glu
285
cce
Pro

gac
Asp

gaa
Glu

cag
Gln

acc
Thr
365
cte
Leu

tec
Ser

gtg

Ser

cag
Gln

gac
Asp

gee
Ala

gtg
Val
270
tte
Phe

cge
Arg

ctg

Leu

ctg
Leu

tgc
Cys
350
ggt
Gly

gac
Asp

atg
Met

tee

Val

ate
Ile

tgt
Cys

cag
Gln
259
aag
Lys

cte
Leu

atc
[le

gtc
Val

gec
Gly
335
cge
Arg

gtg
Val

g8C
Gly

ctg
Leu

cga

Tyr

cte
Leu

tce
Ser

240

cac
His

ttc
Phe

gte
Val

cag

Gln

aag
Lys
320
ctg
Leu

atc
I[le

atc
I[le

gea
Ala

gte
Val
400
gce

Val Glu Arg Ala Val

210
get gat cac
Gly Asp His
225
ctg cag cgc
Leu Gln Arg

cte gac ccg
Leu Asp Pro

tgc aaa tcc

Cys Lys Ser
275

gac gag gCg

Asp Glu Ala

290

gtg gaa cac

Val Glu His

305

geg cag atg

Ala Gln Met

acc cag gac
Thr Gln Asp

acc acg gag

Thr Thr Glu
355

acc gee tac

Thr Ala Tyr

370

gce cag cte

Ala Gln Leu

385

aag atg acc

Lys Met Thr

cag cgc gcc

acc ggc
Thr Gly

cgec cac
Arg His
245
gag ctg
Glu Leu
260
atc gga
Ile Gly

gge aac
Gly Asn

acc gtg
Thr Val

cac ctg
His Leu
325
aag atc
Lys 1le
340
gac ccg
Asp Pro

cge tee
Arg Ser

ggC ggcC
Gly Gly

tgc cge
Cys Arg

405
cteg gcg

Ile

gat
Asp
230
cag
Gln

cge
Arg

tac
Tyr

cac
His

acc
Thr
310
gee
Ala

ace
Thr

tce
Ser

ccg
Pro

gag
Glu
390
ggt
Gly

gag

Lys
215
gte
Val

aag
Lys

gac
Asp

cag
Gln

gte
Val
295
gag
Glu

gee
Ala

acc
Thr

aac
Asn

ggt
Gly
375
atc
Ile

tee
Ser

tte

Val Ser Arg Ala Gln Arg Ala Leu Ala Glu Phe

415

420

Pro Gln

atc cac
[le His

gtc gtg
Val Val

cge atc
Arg Ile
265
gge gee
Gly Ala
280
tte att
Phe Ile

gag gtc
Glu Val

ggt gce
Gly Ala

cac ggt
His Gly
345
aac ttc
Asn Phe
360
get geg
Gly Ala

acc gea
Thr Ala

gat ttc
Asp Phe

aac gtc
Asn Val
425

His Ile

ctg tat
Leu Tyr
235
gag atc
Glu Ile
250
tgt gcce
Cys Ala

gge acc
Gly Thr

gag atg
Glu Met

acc tcce
Thr Ser
315
acc ctg
Thr Leu
330
gee gee
Ala Ala

Cgg ccce
Arg Pro

ggt gtg
Gly Val

cat ttc
His Phe
395
gag acc
Glu Thr
410
tcc ggc
Ser Gly

1023

1071

1119

1167

1215

1263

1311

1359

1407

1455

1503

1651

1599

AR R iR P B B KA (CONS ) AdHLIE (210X 2970 )
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A7
B7
A~ BARHEA (109 )
gtg gee acc aac atc gge ttc ctg cgt geg ctg ctg cge gag gaa gac 1647
Val Ala Thr Asn Ile Gly Phe Leu Arg Ala Leu Leu Arg Glu Glu Asp
430 435 440
ttc acc aag agg cgc atc gac acc ggc ttc atc ggc tcc cac cag cac 1695
-Phe Thr Lys Arg Arg Ile Asp Thr Gly Phe Ile Gly Ser His Gln His
445 450 455
ctg ctc cag gee cca ccg gee gac gat gag cag geg cgg atc ctg gaa 1743
Leu Leu Gln Ala Pro Pro Ala Asp Asp Glu Gln Gly Arg Ile Leu Glu
460 465 470 475
tac ctg gecg gat gtc acc gtg aac aaa ccc cac ggt gaa cge ccc gag 1791
Tyr Leu Ala Asp Val Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu
480 485 490
aca gcc cgt ccg ata gag aag ctg ccc gag gtg gag aac atc ccg ctg 1839
Thr Ala Arg Pro Ile Glu Lys Leu Pro Glu Val Glu Asn Ile Pro Leu
495 500 505
cca cgc gge tce cge gac cge ctg aag cag ctc gge ccg gag ggt tte 1887
Pro Arg Gly Ser Arg Asp Arg Leu Lys Gln Leu Gly Pro Glu Gly Phe
510 515 520
gee cge gat ctg cge gaa cag gat gee ctg gee gte acc gac acc acc 1935
Ala Arg Asp Leu Arg Glu Gln Asp Ala Leu Ala Val Thr Asp Thr Thr
525 530 535
ttc cgc gat gee cac cag tce cte ctg gee ace cge gtg cge tee tte 1983
Phe Arg Asp Ala His Gln Ser Leu Leu Ala Thr Arg Val Arg Ser Phe
540 545 550 555
geg ctg acc ccg geg geg cge gee gte gea aag cte acc cec gag ctg 2031
Ala Leu Thr Pro Ala Ala Arg Ala Val Ala Lys Leu Thr Pro Glu Leu
560 565 570
ctg tcg gtg gag gee tgg gge ggt gee acc tac gac gtg gee atg cge 2079
Leu Ser Val Glu Ala Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg
575 ' 580 585
ttc ctc ttc gag gat ccg tgg gea cge ctg gat gag ctg cgt gag geg 2127
Phe Leu Phe Glu Asp Pro Trp Ala Arg Leu Asp Glu Leu Arg Glu Ala
590 - 595 600
atg ccg aat gtg aac atc cag atg ctg ctg cgt ggt cge aac acc gtc 2175
Met Pro Asn Val Asn Ile Gln Met Leu Leu Arg Gly Arg Asn Thr Val
605 610 615
ggg tac acc ccg tac ccc gat tcg gtg tge cge geg ttt gtg cag gag 2223
Gly Tyr Thr Pro Tyr Pro Asp Ser Val Cys Arg Ala Phe Val Gln Glu
620 625 630 635
gee gee aag tce ggt gtg gac atc ttc cge atc tte gac geg ctec aac 2271

Ala Ala Lys Ser Gly

Val Asp Ile Phe

Arg

Ile Phe Asp Ala Leu Asn

AU R R 8 A P B B FAR%E (CNS ) AdHLE (210X 29720 % )
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A~ BABA (130 )

gac atc
Asp Ile

acc agt

Thr Ser

CCg ggg
Pro Gly

6895
cag atc
Gln Ile
700

ggc ctg
Gly Leu

cgt gaa
Arg Glu

ggt cag
Gly Gln

gtc gac
Val Asp
765
atg tcc
Met Ser
780
cte aac
Leu Asn

cge gga
Arg Gly

cge gtt
Arg Val

gce cag
Ala Gln

845
"gac tac

tee
Ser

gtt
Val
670
gag
Glu

gtic
Val

ctg
Leu

tte
Phe

ctg
Leu
750
gce
Ala

get
Ala

ctg
Leu

ctg
Leu

tac

cag
Gln
655
gee
Ala

aag
Lys

gac
Asp

cge
Arg

gac
Asp
735
gee
Ala

gee
Ala

ctg
Leu

cag
Gln

tac
Tyr
815
cge

640
atg
Met

gag
Glu

cte
Leu

tee
Ser

cge
Arg
720
ctg
Leu
acc
Thr

tec
Ser

gtt
Val

gece
Ala
800
ctg
Leu

cac

Tyr Arg His

830
gee
Ala

tac

gtt

gca

cgc ccg gee ate

Arg Pro Ala Ile

660

gtc gee atg geg

Val Ala Met Ala
675

‘tac acc ctg gac

Tyr Thr Leu Asp
690

ggt gea cac atc

Gly Ala His Ile

705

gCC gCE gCg cCC

Ala Ala Ala Pro

ccc gtg cat gte

Pro Val His Val
740

tac ctg gcc gee

Tyr Leu Ala Ala

755
gca ccc ctg tee
Ala Pro Leu Ser
770

gee geg ttt geg

Ala Ala Phe Ala

785

gtc tece gac ctg

Val Ser Asp Leu

ccg ttt gaa tcc

Pro Phe Glu Ser
820

gag atc ccc gge

Glu Ile Pro Gly

‘ 835

ctg ggt ctg gcc

645
gac gcc
Asp Ala

tac tcc
Tyr Ser

tac tac
Tyr Tyr

ctg gcce
Leu Ala
710
aaa ctg
Lys Leu
725
cac acc
His Thr

gce aac
Ala Asn

get acc
Gly Thr

cac acc
His Thr
790
gaa ccg
Glu Pro
805
ggc acc
Gly Thr

ggt cag
Gly Gln

gac cgc

Val Ala Leu Gly Leu Ala Asp Arg

850

geg gee gte aac gag atg ctg ggt

gtc ctg gag

Val Leu Glu
665

ggt gac ctg

Gly Asp Leu

680

ctg aac ctg

Leu Asn Leu

695

atc aag gac

Ile Lys Asp

gtc acc gee
Val Thr Ala

cac gac acc
His Asp Thr
745
gcc ggg gcc
Ala Gly Ala
760
acc tcc cag
Thr Ser Gln
775
cga cgc gac
Arg Arg Asp

tac tgg gag
Tyr Trp Glu

ccg ggc ccg

Pro Gly Pro
825

ctg tec aac

Leu Ser Asn

840

ttc gag cte

Phe Glu Leu

855

cgt ccg acc

650
acc ggc
Thr Gly

tcc aat
Ser Asn

gcc gag
Ala Glu

atg gcc
Met Ala
7195
ctg cgc
Leu Arg
730
gcc ggec
Ala Gly

gat gcc
Asp Ala

ceg tecg
Pro Ser

acc ggc
Thr Gly
795
geg gte
Ala Val
810
acc gga
Thr Gly

ctg cet
Leu Arg

atc gag
[le Glu

aag gtc

2319

2367

2415

2463

2611

2559

2607

2695

2703

2751

2799

2847

2895

2943

AR R A PRBEERZE (CNS) A4 (210X 2972 % )
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£~ BT (131 )

Asp Tyr Tyr Ala Ala Val

860
acc ccg
Thr Pro

gce ggt
Ala Gly

atc ccc
[le Pro

cce ggt
Pro Gly
925
tee cag
Ser Gln
940
cac ctg
His Leu

cteg ctg
Leu Leu

ttc gge

tce
Ser

gtg
Val

gat
Asp
910
ggc
Gly

ggt
Gly

gat
Asp

tte
Phe

aac

tce
Ser

age
Ser
895
teg
Ser

teg
Trp

aag
Lys

tee
Ser

ccg
Pro
975
acc

Phe Gly Asn Thr

aag gag
Lys Glu

1005
atg gtg
Met val
1020
cge aac
Arg Asn

cgC gac

990

gga
Gly

gte
Val

gtg
Val

cgt
Arg

cge
Arg

gtg
Val

865
aag gtt
Lys Val
880
CcCcg gag
Pro Glu

gte ate
Val Ile

cce gaa
Pro Glu

gce teg
Ala Pro
945
gat gat
Asp Asp
960
aag ccg
Lys Pro

tee gee
Ser Ala

gag gag

Asn Glu

gtc ggt
Val Gly

gat ttc
Asp Phe

gee tte
Ala Phe
915
ccg ctg
Pro Leu
930
ctg geg
Leu Ala

tce geg
Ser Ala

acc gag
Thr Glu

ctg gat
Leu Asp

995
ctg ate

Met Leu Gly Arg Pro
870
gac ctc gca ctg cac
Asp Leu Ala Leu His
885

gce gee gat ccg cag

Ala Ala Asp Pro Gln

900

ctc cgc ggc gaa ctg

Leu Arg Gly Glu Leu
920

cge acc cgt gea ctce

Arg Thr Arg Ala Leu

935
gag atc ccc gee gag
Glu Ile Pro Ala Glu
950
gag cgt cgc gge acc
Glu Arg Arg Gly Thr
965

gag ttc ctt gag cac

Glu Phe Leu Glu His

980

gac cgc gag tte ttc

Asp Arg Glu Phe Phe
1000

cga ctg acc ggt gtg

Glu Glu Leu Ile Arg Leu Thr Gly Val

ctg gat
Leu Asp

1025
gtc aac
Val Asn

1040

1010

geg gtg
Ala Val

gte aac
Val Asn

cgt tcc gtg gag tec gte

1070

1055

1075

1015
tcc gaa ccg gat gac
Ser Glu Pro Asp Asp
1030
ggc cag atc cge ceg
Gly Gln Ile Arg Pro
1045

Thr Lys

ctec gte
Leu Val
890
aag tac
Lys Tyr
905
ggt acc
Gly Thr

gag ggt
Glu Gly

gag cag
Glu Gln

cte aac
Leu Asn
970
cgt cgc
Arg Arg
985
tac ggc
Tyr Gly

tece ace
Ser Thr

aaa ggc
Lys Gly

atc aag
Ile Lys
1050

Val
875

ggt
Gly

gac
Asp

cct
Pro

cgce
Arg

gee
Ala
955
cge
Arg

cge
Arg

ttg
Leu

ceg
Pro

atg
Met

1035

gtg
Val

acc gcc acc geg gag aag gec gat
Arg Asp Arg Ser Val Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp
1060
gee acc aac aag gge cat gtc gee gea cca tte gee ggt gtg gte ace
Ala Thr Asn Lys Gly His Val Ala Ala Pro Phe Ala Gly Val val Thr

1080

1065

2991

3039

3087

3135

3183

3231

3279

3327

3375

3423

3471

3519

3567

AR R B A b B B RARA (CNS ) AdLAE (2102978 ) 134
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gtg acc gtc gee gag ggt gat gag atc aag get gge gac gee gtg gee 36195
Val Thr Val Ala Glu Gly Asp Glu Ile Lys Ala Gly Asp Ala Val Ala
1085 1090 - 1095

atc att gag gecc atg aag atg gag gee acc atc acc geg cct gtc gac 3663
I[le Tle Glu Ala Met Lys Met Glu Ala Thr Ile Thr Ala Pro Val Asp

1100 1105 1110 1115

ggt gtc atc gac cge gtc gtg gtg ccc gee gee ace aag gtec gag gge 3711
Gly Val Ile Asp Arg Val Val Val Pro Ala Ala Thr Lys Val Glu Gly

1120 1125 1130
gge gac ctc atc gtg gtc gtg tce tagegactga gagccacaac ccgtcceggg 3765
Gly Asp Leu Ile Val Val Val Ser
1135 _

tgecttgtta tcaacctece cctgatgatg ttctcagggg gaggetctac gtacctcace 3825
gtgacggtge atgtatatcg tcctgetgga gagaatgete caggtaggaa cgecaaccac 3885
cccactcegt gatgtecegt getgatceca ggeaggeegg ttggaaagaa aaaccagtga 3945
tggaacggee atcggacage gagacggaac caagegtcat cggeteeggt agageggtga 4005
ggageetg 4013

<210> 24
211> 1139
<212> PRT
<213 B
<400> 24
Val Val Thr Thr Thr Pro Ser Thr Leu Pro Ala Phe Lys Lys Ile Leu
1 5 10 15
Val Ala Asn Arg Gly Glu Ile Ala Val Arg Ala Phe Arg Ala Ala Tyr
20 25 30
Glu Thr Gly Ala Ala Thr Val Ala Ile Tyr Pro Arg Glu Asp Arg Gly
35 40 45
Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val Arg Ile Gly Thr Glu
50 55 60
Gly Ser Pro Val Lys Ala Tyr Leu Asp [le Asp Glu Ile Ile Asn Ala
65 70 75 80
Ala Lys Lys Val Lys Ala Asp Ala Val Tyr Pro Gly Tyr Gly Phe Leu
85 90 95
Ser Glu Asn Ala Gln Leu Ala Arg Glu Cys Ala Glu Asn Gly Ile Thr
100 ‘ 105 110
Phe Ile Gly Pro Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys Ser
115 120 125
Lys Ala Val Ser Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala Glu
S0 | 135 140

AWHER LA P BB FARE (CNS) A4 (210X297T2% ) 455
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Ser Thr Pro Ser Thr Asp Ile Asp Glu Ile Val Lys Ser Ala Glu

145 150 155

Gln Thr Tyr Pro Ile Phe Val Lys Ala Val Ala Gly Gly Gly Gly
165 170 175

Gly Met Arg Phe Val Glu Lys Pro Glu Asp Leu Arg Glu Leu Ala

180 185 190
Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly Asp Gly Ser Val
195 C 200 205
Val Glu Arg Ala Val Ile Lys Pro Gln His Ile Glu Val Gln Ile
210 215 220
Gly Asp His Thr Gly Asp Val Ile His Leu Tyr Glu Arg Asp Cys

- 225 230 235

Leu GIn Arg Arg His Gln Lys Val Val Glu Ile Ala Pro Ala Gln
245 250 255
Leu Asp Pro Glu Leu Arg Asp Arg Ile Cys Ala Asp Ala Val Lys
260 265 270
Cys Lys Ser Ile Gly Tyr Gln Gly Ala Gly Thr Val Glu Phe Leu
275 280 285
Asp Glu Ala Gly Asn His Val Phe Ile Glu Met Asn Pro Arg Ile
290 295 300
Val Glu His Thr Val Thr Glu Glu Val Thr Ser Val Asp Leu Val
305 310 315 |
Ala Gln Met His Leu Ala Ala Gly Ala Thr Leu Lys Glu Leu Gly
325 330 335
Thr Gln Asp Lys Ile Thr Thr His Gly Ala Ala Leu Gln Cys Arg
340 345 350
Thr Thr Glu Asp Pro Ser Asn Asn Phe Arg Pro Asp Thr Gly Val
355 360 365
Thr Ala Tyr Arg Ser Pro Gly Gly Ala Gly Val Arg Leu Asp Gly
370 - 375 380
Ala Gln Leu Gly Gly Glu Ile Thr Ala His Phe Asp Ser Met Leu
385 390 395
Lys Met Thr Cys Arg Gly Ser Asp Phe Glu Thr Ala Val Ser Arg
405 410 415
Gln Arg Ala Leu Ala Glu Phe Asn Val Ser Gly Val Ala Thr Asn
420 : 425 o 430
Gly Phe Leu Arg Ala Leu Leu Arg Glu Glu Asp Phe Thr Lys Arg
435 440 445
[le Asp Thr Gly Phe Ile Gly Ser His Gln His Leu Leu Gln Ala
450 455 460
Pro Ala Asp Asp Glu Gln Gly Arg Ile Leu Glu Tyr Leu Ala Asp

Gly
160
Arg
Arg
Tyr
Leu
Ser
240
His
Phe
Val
Gln
Lys
320
Leu
Ile
Ile
Ala
Val
400
Ala
Ile
Arg

Pro

Val

AR AR TR BFRAE (CNS) AGAE (21029708 ) a0
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A~ AABA (134 )

465 470 475 480
Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu Thr Ala Arg Pro Ile
485 490 495
Glu Lys Leu Pro Glu Val Glu Asn Ile Pro Leu Pro Arg Gly Ser Arg
500 505 510
Asp Arg Leu Lys Gln Leu Gly Pro Glu Gly Phe Ala Arg Asp Leu Arg
515 520 525
Glu Gln Asp Ala Leu Ala Val Thr Asp Thr Thr Phe Arg Asp Ala His
530 535 540
Gln Ser Leu Leu Ala Thr Arg Val Arg Ser Phe Ala Leu Thr Pro Ala
545 550 555 560
Ala Arg Ala Val Ala LyS Leu Thr Pro Glu Leu Leu Ser Val Glu Ala
565 570 575
Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu Asp
580 . 585 590
Pro Trp Ala Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val Asn
595 600 605
Ile Gln Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro Tyr
610 615 620
Pro Asp Ser Val Cys Arg Ala Phe Val Gln Glu Ala Ala Lys Ser Gly
625 630 635 640
Val Asp [le Phe Arg Ile Phe Asp Ala Leu Asn Asp Ile Ser Gln Met
645 650 655
Arg Pro Ala Ile Asp Ala Val Leu Glu Thr Gly Thr Ser Val Ala Glu
660 665 670
Val Ala Met Ala Tyr Ser Gly Asp Leu Ser Asn Pro Gly Glu Lys Leu
675 680 685
Tyr Thr Leu Asp Tyr Tyr Leu Asn Leu Ala Glu Gln Ile Val Asp Ser
690 695 700
Gly Ala His Ile Leu Ala Ile Lys Asp Met Ala Gly Leu Leu Arg Arg
705 710 715 720
Ala Ala Ala Pro Lys Leu Val Thr Ala Leu Arg Arg Glu Phe Asp Leu
725 730 735
Pro Val His Val His Thr His Asp Thr Ala Gly Gly Gln Leu Ala Thr
740 745 750
Tyr Leu Ala Ala Ala Asn Ala Gly Ala Asp Ala Val Asp Ala Ala Ser
755 760 765
Ala Pro Leu Ser Gly Thr Thr Ser Gln Pro Ser Met Ser Ala Leu Val
7170 775 780
Ala Ala Phe Ala His Thr Arg Arg Asp Thr Gly Leu Asn Leu Gln Ala
785 790 795 800

AU R AR B RFARE (CNS ) AdAE (210X 29788 ) 137 -
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Val Ser Asp Leu Glu Pro Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu
805 810 815
Pro Phe Glu Ser Gly Thr Pro Gly Pro Thr Gly Arg Val Tyr Arg His
820 825 830
Glu Ile Pro Gly Gly Gln Leu Ser Asn Leu Arg Ala Gln Ala Val Ala
835 840 845
Leu Gly Leu Ala Asp Arg Phe Glu Leu Ile Glu Asp Tyr Tyr Ala Ala
850 © 855 860
Val Asn Glu Met Leu Gly Arg Pro Thr Lys Val Thr Pro Ser Ser Lys
865 870 875 880
Val Val Gly Asp Leu Ala Leu His Leu Val Gly Ala Gly Val Ser Pro
885 890 895
Glu Asp Phe Ala Ala Asp Pro Gln Lys Tyr Asp Ile Pro Asp Ser Val
900 905 910
Ile Ala Phe Leu Arg Gly Glu Leu Gly Thr Pro Pro Gly Gly Trp Pro
915 920 , 925
Glu Pro Leu Arg Thr Arg Ala Leu Glu Gly Arg Ser Gln Gly Lys Ala
930 935 940
Pro Leu Ala Glu [le Pro Ala Glu Glu Gln Ala His Leu Asp Ser Asp
945 950 955 960
Asp Ser Ala Glu Arg Arg Gly Thr Leu Asn Arg Leu Leu Phe Pro Lys
965 970 975
Pro Thr Glu Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr Ser
980 985 990
Ala Leu Asp Asp Arg Glu Phe Phe Tyr Gly Leu Lys Glu Gly Arg Glu
995 1000 1005
Glu Leu Ile Arg Leu Thr Gly Val Ser Thr Pro Met Val Val Arg Leu
1010 1015 1020
Asp Ala Val Ser Glu Pro Asp Asp Lys Gly Met Arg Asn Val Val Val
025 1030 1035 - 1040
Asn Val Asn Gly GIn Ile Arg Pro Ile Lys Val Arg Asp Arg Ser Val
1045 1050 1055
Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp Ala Thr Asn Lys Gly
1060 1065 1070
His Val Ala Ala Pro Phe Ala Gly Val Val Thr Val Thr Val Ala Glu
1075 1080 1085
Gly Asp Glu Ile Lys Ala Gly Asp Ala Val Ala Ile Ile Glu Ala Met
1090 1095 1100
Lys Met Glu Ala Thr Ile Thr Ala Pro Val Asp Gly Val Ile Asp Arg
105 1110 1115 1120
Val Val Val Pro Ala Ala Thr Lys Val Glu Gly Gly Asp Leu Ile Val

AR LA A P BB FARR (CONS ) AdAE (21029728 ) 4q0
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Val Val

<210> 25
211> 33

Ser

06

<212> DNA

<213>

<220>
<221> CD

1125 1130 1135

B BRI

S

<222> (64)..(2820)

<400> 25

gatcaaccta agccaggaga atccggegeg cggtttctac ttctacagga getgaaccee 60
acc gtg aat gaa ctt ctc cgt gac gat atc cgt tat ctc ggc cgg atc
Val Asn Glu Leu Leu Arg Asp Asp Ile Arg Tyr Leu Gly Arg Ile

1

ctg gsgc
Leu Gly

gtt gaa
Val Glu

gag atg
Glu Met

gee acg

‘Ala Thr

65

ctc geg

Leu Ala
80

tcg ggt
Ser Gly

ctg gat
Leu Asp

aat gcg
Asn Ala

gag gtg
Glu Val

cge gcc
Arg Ala

35
gac agt
Asp Ser

50

cce gtg
Pro Val

gag gat
Glu Asp

gag ccc
Glu Pro

gat gcc
Asp Ala

115
cte gte
Leu Val

5 10
atc tcc gag cag gag ggc cac cat gtc ttc gaa
Ile Ser Glu Gln Glu Gly His His Val Phe Glu
20 25 30
cgc cgg acc tce ttc gac atc gec aag gga cge
Arg Arg Thr Ser Phe Asp Ile Ala Lys Gly Arg
40 45
ctg gtg gag gtg ttc get gge atc gac ccg gag
Leu Val Glu Val Phe Ala Gly Ile Asp Pro Glu
55 60
gee cga gee tte acc cat tte gee ctg ttg gee
Ala Arg Ala Phe Thr His Phe Ala Leu Leu Ala
70 )
ttg cat gac gca geec cag cgg gaa cag gee ctg
Leu His Asp Ala Ala Gln Arg Glu Gln Ala Leu
85 90
gecg ccg gac age acc ctc gag gee acc tgg gte
Ala Pro Asp Ser Thr Leu Glu Ala Thr Trp Val
100 105 110
ggg gtg ggc age ggt gag gte gee geg gtg atc
Gly Val Gly Ser Gly Glu Val Ala Ala Val Ile
120 125

gee ccg gteg cte acc geg cac ccg acg gaa acc
Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr

15
ctg
Leu

gcg
Ala

gac
Asp

aac
Asn

aac
Asn

95
aaa
Lys

cgc
Arg

cga
Arg

108

156

204

252

300

348

396

444

492

AR EA T BB FARAE (CNS) At (210X29T0 8 ) 439 _
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130 135 140
cgt cgt acc gtg ttc gac geg cag aag cac atc acc gece ctg atg gag 540
Arg Arg Thr Val Phe Asp Ala Gln Lys His Ile Thr Ala Leu Met Glu
145 150 155
gaa cgc cac ctc ctc ctg geg ctg ccc acg cat gee cgg acc cag tce 588
Glu Arg His Leu Leu Leu Ala Leu Pro Thr His Ala Arg Thr Gln Ser
160 165 170 175
aag ctg gat gac atc gag cge aac atc cgg cga cgg atc acg atc ctg 636
Lys Leu Asp Asp Ile Glu Arg Asn Ile Arg Arg Arg Ile Thr Ile Leu
180 185 190
tgg cag acg gcc ctc atc cgt gtg gee cgt cce cge atc gag gat gag 684
Trp Gln Thr Ala Leu Ile Arg Val Ala Arg Pro Arg Ile Glu Asp Glu
195 200 205
gtc gag gtt gga ctg cgc tac tac aag ctc age ctg ttg gee gag atc 732
Val Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser Leu Leu Ala Glu Ile
210 215 220
ccc cge atc aat cat gat gtg acc gtg gaa ctg gee cgg cgt ttc gge 780
Pro Arg Ile Asn His Asp Val Thr Val Glu Leu Ala Arg Arg Phe Gly
225 . 230 235
ggg gat atc ccc acc acg geg atg gtc agg ccg gga tce tgg atc gge 828
Gly Asp Ile Pro Thr Thr Ala Met Val Arg Pro Gly Ser Trp Ile Gly
240 245 , 250 255
ggg gac cat gat ggc aac ccc ttc gtc acc geg gag act gtc acc tac 876
Gly Asp His Asp Gly Asn Pro Phe Val Thr Ala Glu Thr Val Thr Tyr
260 265 270
gee acc cat cgg gee geg gag acce gtg ctc aag tac tac gtc aag caa 924
Ala Thr His Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Val Lys Gln
275 280 285
ctg cac gecc ctg gaa cac gaa ctc agt cte tcc gac cgg atg aac gtc 972
Leu His Ala Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met Asn Val
290 295 300
atc agc gat gag ctg cgt gtg ctt gec gat gee gge cag aat gac atg 1020
Ile Ser Asp Glu Leu Arg Val Leu Ala Asp Ala Gly Gln Asn Asp Met
305 310 315
ccc age cgg gtt gat gaa ccc tac cgg cgg gee atc cac gge atg cgt 1068
Pro Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala Ile His Gly Met Arg
320 - 325 330 335
ggc cgg atg ctg gee acc acg gee gee ctg ate ggt gag gag geg gte 1116
Gly Arg Met Leu Ala Thr Thr Ala Ala Leu Ile Gly Glu Glu Ala Val
340 345 350
gag ggc acc tgg ttc aag acc ttc acg ccc tat acc gat acc cac gag 1164

AR A ¥ EH B FARE (CONS ) A4 (210X 2972 % )

- 140 -

( m\%‘:\fw\ﬁ%@\m‘- N EAmpsk B Rk )

e S —



1289604

KRood
)

FET PR O 3 O 30 e I g o S 3

A7
B7

A~ A (138 )

Glu Gly Thr Trp

tte

Phe

gat
Asp

_gac
Asp
400
gac
Asp

gag
Glu

ate
I[le

gac
Asp

gCg
Ala
480
atc
Ile

cte
Leu

age
Ser

ggcC
Gly

tac
Tyr
560

aaa
Lys

gac
Asp
385
age
Ser

ggt
Gly

aag
Lys

cge
Arg

tac
Tyr
465
gag
Glu

tee
Ser

aag
Lys

gte
Val

gcg
Ala
545
ctt
Leu

355
cgc gac
Arg Asp
370
atc atc
[le Ile

ttc ggg
Phe Gly

ttc gag
Phe Glu

aac tac
Asn Tyr
435
gaa ctg
Glu Leu
450
tce gag
Ser Glu

gee gtg
Ala Val

atg gcce
Met Ala

gag ttc
Glu Phe
515
gac gtg
Asp Val
530
gge atc
Gly Ile

gag Cag

Phe Lys

cte gat
Leu Asp

gee gat
Ala Asp

ttc aac
Phe Asn
405
gat gfc
Asp Val
420
cgc ggg
Arg Gly

age aca
Ser Thr

gee ace
Ala Thr

cgt aaa
Arg Lys
485
tet tec
Ser Ser
500
ggt ctg
Gly Leu

atc ccg
Ile Pro

ctg gag
Leu Glu

Cgg gac

565

Thr Phe

atc gtg
Ile Val
375
gac cgt
Asp Arg
390
cte tac
Leu Tyr

cte acce
Leu Thr

ttg acg
Leu Thr

cce cge
Pro Arg
455
aac cgt
Asn Arg
470
tte ggt
Phe Gly

gte acg
Val Thr

atc cgg

Thr
360
gat
Asp

ctg
Leu

tce
Ser

gaa
Glu

gag
Glu

440

ccg
Pro

gaa
Glu

cet
Pro

gac
Asp

gee

Pro Tyr Thr

get tee ctg
Gly Ser Leu

gee atg ctg

Ala Met Leu
395

ctg gat ctg

Leu Asp Leu

410

ttg ttc gee

Leu Phe Ala

425

gCE gag aag

Ala Glu Lys

ctec ate ccg
Leu Ile Pro

ctg ggg att
Leu Gly Ile
475
ctc atg gtg
Leu Met Val
490
atc ctec gaa
Ile Leu Glu
505

aac ggg aag

Ile Arg Ala Asn Gly Lys

020

ctg ttc gag acg atc gat
Leu Phe Glu Thr Ile Asp

635

gaa ttg tgg gac atc gac
Glu Leu Trp Asp Ile Asp

550

955

aac gtc cag gag gtc atg
Glu Gln Arg Asp Asn Val Gln Glu Val Met Leu Gly Tyr

570

Asp Thr His
3695

aga atg tcc

Arg Met Ser

380

cge teg gee

Arg Ser Ala

cge cag aat
Arg Gln Asn

acc gec cag

Thr Ala Gln
430

ctg gac ctg

Leu Asp Leu

445

cac ggg gac

His Gly Asp

460

ttt teg aag

Phe Ser Lys

ccg cac tge
Pro His Cys

ceg atg gtg

Pro Met Val
510

aac ccg acg

Asn Pro Thr

525

gac ctc cag

Asp Leu Gln

540

ctc tac cge

Leu Tyr Arg

ctg ggg tat

Glu

cgg
Arg

ctg
Leu

tce
Ser
415
acc
Thr

ctg
Leu

ccg
Pro

gee
Ala

atc
Ile
495
ctg
Leu

ggC
Gly

cgt
Arg

aat
Asn

tee
Ser
575

1212

1260

1308

1356

1404

1452

1500

1548

1596

1644

1692

1740

1788

AMAR AR F BB RARR (CNS ) AG (2102970 ) 444
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gac tcc aac aag
Asp Ser Asn Lys

tta
Leu
595
tte
Phe

gac
Asp

gCcg
Ala

gag
Glu

cte
Leu
610
tat
Tyr

ctc
Leu

cgt
Arg

tcc
Ser
625
gtg
Val

cee
Pro

gat
Asp

gtg
Val

gCcg
Ala
640
aac
Asn

cgg
Arg

ccg
Pro

gat
Asp

acg
Thr

tcg
Ser
675
ate
Ile

ctg
Leu

gag
Glu

gea
Ala

cac
His

gcg
Ala

cag
Gln
690
ctg
Leu

tca
Ser
705
acc
Thr

tca
Ser

gte
Val

tee
Ser
720
tee tea
Ser Ser

cce
Pro

ctg
Leu

cgt
Arg

aaa
Lys

cte
Leu

tgg gtg
Trp Val

age
Ser
755
acc
Thr

ggt
Gly
770
gCcg gag cge
Ala Glu Arg

get gtg
Gly Vval

atc

gac
Asp
580
cge
Arg

cac
His

gCg
Ala

act
Thr

gca
Ala
660
ctt
Leu

atg
Met

cat
His

cag
Gln

cag
Gln
740
teg
Trp

gea
Ala

gCg

ggc ggg tac
Gly Gly Tyr

ctg gtc gaa
Leu Val Glu

ggt cgt ggt

‘Gly Arg Gly

615
atc ctg gec
Ile Leu Ala

630
gaa cag ggc
Glu Gln Gly
645
CgC cge aac
Arg Arg Asn

ctg gat gat
Leu Asp Asp

ggg gag atc

Gly Glu Ile
695

gag gat ccc

Glu Asp Pro

710

gag atc gga

Glu Ile Gly

725

acc aac acg

Thr Asn Thr

tce cag tce
Ser Gln Ser

ctg cgt gag tgg atc

Leu Arg Glu
775
gag ctg cag

ttc
Phe

cta
Leu
600
ggc
Gly

cag
Gln

gag
Glu

ctt
Leu

gtg
Val
680
tcg
Ser

gga
Gly

tee
Ser

gtg
Val

cgt
Arg
760

Trp

gaa

Ile Ala Glu Leu Gln Glu

gcc gee aac
Ala Ala Asn
585
tgc
Cys

Ccgg 88c
Arg Gly

gtg ggt
Val Gly

acg
Thr

cee
Pro

aag ggc
Lys Gly
635
tee
Ser

atc
Ile
650
gcc
Ala

atce
I[le

ctg
Leu

gag
Glu
665
gaa
Glu

cee
Pro

ctg
Leu

ttg
Leu

gag
Glu

age
Ser

tte
Phe

atc
Ile

cag
Gln
715
ate
Ile

cte
Leu

aac
Asn
730
gat
Asp

ctg
Leu

gag
Glu
745
gtc
Val

atg
Met

ctg
Leu

ggt
Gly

gag
Ile Glu
cte
Leu

aac cgg
Asn Arg

teg geg ctt tac
Trp Ala Leu Tyr
590
cgt aat gtc aag
Arg Asn Val Lys
605

cgt ggc get gac
Arg Gly Gly Gly
620

geg gte cgg ggt
Ala Val Arg Gly

gcg aag tac ggt

Ala Lys Tyr Gly
655

gtg tcc geg acg

Val Ser Ala Thr

670
aat cgg gaa cgc
Asn Arg Glu Arg
685

ttc cgc agg tac

Phe Arg Arg Tyr

700

tac ttc acc cag

Tyr Phe Thr Gln

ggt teec cga ccc

Gly Ser Arg Pro
735

cgt geec ate ccg

Arg Ala Ile Pro

750
ccg gge tgg tte
Pro Gly Trp Phe
765

geg gag geg get

Gly Glu Gly Ala

780

tge tgg ccg tte

Cys Trp Pro Phe

1836

1884

1932

1980

2028

2076

2124

2172

2220

2268

2316

2364

2412

2460

AR R A TR B FAR%E (CONS) AdRLE (210X 297204 )
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785 790 795
ttc acc tcg gtg ctg gac aac atg gec cag gtg atg age aag geg gaa 2508
Phe Thr Ser Val Leu Asp Asn Met Ala Gln Val Met Ser Lys Ala Glu
800 805 810 815
ctg cge ctg gee agg ttg tac gee gat cte atc ccg gat cge gag gtg 2556
Leu Arg Leu Ala Arg Leu Tyr Ala Asp Leu Ile Pro Asp Arg Glu Val

‘ 820 825 830
geg gac cgg atc tat gag acc atc ttc ggg gag tat ttc ctg acc aag 2604
Ala Asp Arg Ile Tyr Glu Thr Ile Phe Gly Glu Tyr Phe Leu Thr Lys

835 840 845
gag atg ttc tge acc atc acc ggt tcc cag gac ctg ctc gat gac aac 2652
Glu Met Phe Cys Thr Ile Thr Gly Ser Gln Asp Leu Leu Asp Asp Asn
850 855 ' 860

ccg geg ctg geg cga teg gtg cge agt cgg tte ccg tac ctg ctg ccg 2700
Pro Ala Leu Ala Arg Ser Val Arg Ser Arg Phe Pro Tyr Leu Leu Pro

865 870 875
ctc aat gtc atc cag gtg gag atg atg cge cgg tac cgg tcc ggt gat 2748
Leu Asn Val Ile Gln Val Glu Met Met Arg Arg Tyr Arg Ser Gly Asp
880 . 885 890 895
gag ggc acg get gte cca cgt aat atc cge ctg acc atg aat gga ttg 2796
Glu Gly Thr Ala Val Pro Arg Asn Ile Arg Leu Thr Met Asn Gly Leu

900 905 910
tcc acg gee ctg cge aac tcg ggt tagggegeca gacgeccegg gaaccegeac 2850
Ser Thr Ala Leu Arg Asn Ser Gly
915

cctgtgtata ctgtctaaag ttgeccggtg tcatccggge gtgatggata gacaacttaa 2910
cggcaaagga ttctccccac atggeactga cgettcaaat cgtectegtt ctegecageg 2970
tgctcatgac ggtettegte ctgetgeaca agggtaaggg cggaggtetg tcaagectet 3030
teggtegteg cgtecagtee aacctcteeg gttccacggt ggtggagaag aacctggace 3090
gegtcaccat cctgaccgea gteatetggt tgatctgeat tgtegegete aaccteatee 3150
aggegtacte ctageacctg atctttcaag gectgeectt cggggeagge cttttttgea 3210
ttctccaggt gatgtccate acccaccggt tttaaactat tgaccgatag aaacacctge 3270
actaggttat ctgttatgca atagaaaata gtgcat 3306
<210> 26
<211> 919
<212> PRT
QU BRI
<400> 26

Val Asn Glu Leu Leu Arg Asp Asp Ile Arg Tyr Leu Gly Arg Ile Leu

AR R EE A P EEEARE (CNS) AdBLIE (210X29720 % )
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1 5

10 16

Gly Glu Val Ile Ser Glu Gln Glu Gly His His Val Phe Glu Leu Val

20
Glu Arg Ala Arg Arg Thr Ser Phe
35 40
Met Asp Ser Leu Val Glu Val Phe
50 55
Thr Pro Val Ala Arg Ala Phe Thr
65 70
Ala Glu Asp Leu His Asp Ala Ala
85
Gly Glu Pro Ala Pro Asp Ser Thr
100
Asp Asp Ala Gly Val Gly Ser Gly
115 ' 120
Ala Leu Val Ala Pro Val Leu Thr
130 135
Arg Thr Val Phe Asp Ala Gln Lys
145 . 150
Arg His Leu Leu Leu Ala Leu Pro
. 165
Leu Asp Asp Ile Glu Arg Asn Ile
180
Gln Thr Ala Leu Ile Arg Val Ala
195 200

.Glu Val Gly Leu Arg Tyr Tyr Lys

210 215
Arg Ile Asn His Asp Val Thr Val
225 230
Asp Ile Pro Thr Thr Ala Met Val
245
Asp His Asp Gly Asn Pro Phe Val
260
Thr His Arg Ala Ala Glu Thr Val
275 280
His Ala Leu Glu His Glu Leu Ser
290 295
Ser Asp Glu Leu Arg Val Leu Ala
305 310

25 30
Asp Ile Ala Lys Gly Arg Ala Glu
45
Ala Gly Ile Asp Pro Glu Asp Ala
60
His Phe Ala Leu Leu Ala Asn Leu
(I 80
Gln Arg Glu Gln Ala Leu Asn Ser
90 95
Leu Glu Ala Thr Trp Val Lys Leu
105 110
Glu Val Ala Ala Val Ile Arg Asn
‘ 125
Ala His Pro Thr Glu Thr Arg Arg
140
His Ile Thr Ala Leu Met Glu Glu
155 160
Thr His Ala Arg Thr Gln Ser Lys
170 175
Arg Arg Arg Ile Thr Ile Leu Trp
185 190
Arg Pro Arg Ile Glu Asp Glu Val
205
Leu Ser Leu Leu Ala Glu Ile Pro
' 220
Glu Leu Ala Arg Arg Phe Gly Gly
235 240
Arg-Pro Gly Ser Trp Ile Gly Gly
250 255
Thr Ala Glu Thr Val Thr Tyr Ala
265 270
Leu Lys Tyr Tyr Val Lys Gln Leu
285
Leu Ser Asp Arg Met Asn Val Ile
300
Asp Ala Gly Gln Asn Asp Met Pro
315 320

Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala Ile His Gly Met Arg Gly

325

330 335
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Arg Met Leu

Gly Thr Trp
359
Lys Arg Asp
370
Asp Ile Ile
385
Ser Phe Gly

Gly Phe Glu

Lys Asn Tyr

435

Arg Glu Leu
450

‘Tyr Ser Glu

465
Glu Ala Val

Ser Met Ala

Lys Glu Phe

515

Val Asp Val
530

Ala Gly Ile
545

Leu Glu Gln

Ser Asn Lys

Ala Glu Leu
595
Arg Leu Phe
610
Ser Tyr Asp
625
Val Arg Val

Pro Asp Thr

A BB (140 )

Ala Thr Thr Ala Ala Leu Ile Gly Glu Glu Ala Val Glu
340 345 350
Phe Lys Thr Phe Thr Pro Tyr Thr Asp Thr His Glu Phe
360 ' 365
Leu Asp Ile Val Asp Gly Ser Leu Arg Met Ser Arg Asp
375 380
Ala Asp Asp Arg Leu Ala Met Leu Arg Ser Ala Leu Asp
390 395 400
Phe Asn Leu Tyr Ser Leu Asp Leu Arg Gln Asn Ser Asp
405 410 415
Asp Val Leu Thr Glu Leu Phe Ala Thr Ala Gln Thr Glu
420 | 425 430
Arg Gly Leu Thr Glu Ala Glu Lys Leu Asp Leu Leu Ile
440 445
Ser Thr Pro Arg Pro Leu Ile Pro His Gly Asp Pro Asp
455 460
Ala Thr Asn Arg Glu Leu Gly Ile Phe Ser Lys Ala Ala
470 475 480
Arg Lys Phe Gly Pro Leu Met Val Pro His Cys Ile Ile
485 490 495
Ser Ser Val Thr Asp Ile Leu Glu Pro Met Val Leu Leu
500 505 510
Gly Leu Ile Arg Ala Asn Gly Lys Asn Pro Thr Gly Ser
520 525
[le Pro Leu Phe Glu Thr Ile Asp Asp Leu Gln Arg Gly
535 540
Leu Glu Glu Leu Trp Asp Ile Asp Leu Tyr Arg Asn Tyr
550 555 560
Arg Asp Asn Val Gln Glu Val Met Leu Gly Tyr Ser Asp
565 570 575
Asp Gly Gly Tyr Phe Ala Ala Asn Trp Ala Leu Tyr Asp
580 585 590
Arg Leu Val Glu Leu Cys Arg Gly Arg Asn Val Lys Leu
600 605
His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pro
615 620
Ala Ile Leu Ala Gln Pro Lys Gly Ala Val Arg Gly Ala
630 635 640
Thr Glu Gln Gly Glu Ile Ile Ser Ala Lys Tyr Gly Asn
645 650 655
Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr Leu

AMAER LA 7 EEFARE (CNS) A4 (210X29708 ) y4e
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A7
B7

A~ BPHEA (143 )

Glu
His
Ser
705
Thr
Ser
Val
Val
Glu
785
Thr
Arg
Asp
Met
Ala
865
Asn

Gly

Thr

660 665 670
Ala Ser Leu Leu Asp Asp Val Glu Leu Pro Asn Arg Glu Arg Ala
675 680 685
Gln Ile Met Gly Glu Ile Ser Glu Leu Ser Phe Arg Arg Tyr Ser
690 695 700
Leu Val His Glu Asp Pro Gly Phe Ile Gln Tyr Phe Thr Gln Ser
710 715 720
Pro Leu Gln Glu Tle Gly Ser Leu Asn Ile Gly Ser Arg Pro Ser
725 730 735
Arg Lys Gln Thr Asn Thr Val Glu Asp Leu Arg Ala Ile Pro Trp
740 745 750
Leu Ser Trp Ser Gln Ser Arg Val Met Leu Pro Gly Trp Phe Gly
755 760 765
Gly Thr Ala Leu Arg Glu Trp Ile Gly Glu Gly Glu Gly Ala Ala
7170 © 775 780
Arg 1le Ala Glu Leu Gln Glu Leu Asn Arg Cys Trp Pro Phe Phe
790 795 800
Ser Val Leu Asp Asn Met Ala Gln Val Met Ser Lys Ala Glu Leu
805 810 815
Leu Ala Arg Leu Tyr Ala Asp Leu Ile Pro Asp Arg Glu Val Ala
820 825 830
Arg Ile Tyr Glu Thr Ile Phe Gly Glu Tyr Phe Leu Thr Lys Glu
835 840 845
Phe Cys Thr Ile Thr Gly Ser Gln Asp Leu Leu Asp Asp Asn Pro
850 855 860
Leu Ala Arg Ser Val Arg Ser Arg Phe Pro Tyr Leu Leu Pro Leu
870 875 880
Val Ile Gln Val Glu Met Met Arg Arg Tyr Arg Ser Gly Asp Glu
885 890 895
Thr Ala Val Pro Arg Asn Ile Arg Leu Thr Met Asn Gly Leu Ser
900 905 910
Ala Leu Arg Asn Ser Gly
915

<210> 27

<211> 3907

<212> DNA

@13 BYEEERERE

<220>
<221> CDS

AR R LA A T BB FHRE (ONS) AdUAE (210X 29720 ) 440

(@%i‘mﬁ%MWNﬁﬁwﬁﬁw)



1289604

A7

B7
A BB (144 )
<222> (686)..(3388)
<400> 27 _
attacttcag ctgactcagec aacattcgta ttaggtatgc aaacaacatt tggttcgtta 60
aatccaagta gtatggttaa agtaacttgg ggtattgetc aageacttat cgectttgta 120
ttattattag ctggtggcge agatggaact aaagctctca acgcaattca gagtgccget 180
attattagtg cgtttccatt ctectttgtc gtcatattaa tgatgatcag tttctacaaa 240
gatgctaata aagaacgtaa attcttagga ttaacattaa cgectaataa acacagatta 300
gaagaatacg ttaaatatca acaagaggat tacgaatctg atattttaga aaaacgtgaa 360
tctagacgta atcgtgaaag agaagaataa ttgaatgaaa tatctactat aatggtgggt 420
ttaaagctat caacaatttt gttgataget atttttatgt ttcaaacata taaatattat 480
ttacttgega ttgataacca ttctcaatta ataaaaataa cttatagtac aaatgegtta 540
taataagttt tacttatact acctgattaa aaatgcgaaa tgaaaaatga cccctttata 600
tacctataca gttgtgttcg aaaacatata ataatacaat ttaactaagg catataaata 660
tatagaaatt caagggggat atcaa atg get tct aat ttt aaa gaa aca gcg 712
Met Ala Ser Asn Phe Lys Glu Thr Ala
1 5
aag aaa caa ttt gat tta aat ggc caa tca tac acg tac tat gat tta 760
Lys Lys Gln Phe 4sp Leu Asn Gly Gln Ser Tyr Thr Tyr Tyr Asp Leu
10 15 20 25
aaa tca tta gaa gaa caa ggt tta act aaa att tca aag tta cct tat 808
Lys Ser Leu Glu Glu Gln Gly Leu Thr Lys Ile Ser Lys Leu Pro Tyr
30 35 40
tca atc cgt gta tta cta gaa tca gtg tta cgt cag gaa gat gat ttt 856
Ser Ile Arg Val Leu Leu Glu Ser Val Leu Arg Gln Glu Asp Asp Phe
45 ' 50 55
gta att act gat gat cac att aaa caa tta gca gaa ttt ggc aaa aaa 904
Val Ile Thr Asp Asp His Ile Lys Gln Leu Ala Glu Phe Gly Lys Lys
60 65 70
ggt aac gaa ggt gaa gta cct ttc aaa cca tct cga gtt att tta caa 952
1 Gly Asn Glu Gly Glu Val Pro Phe Lys Pro Ser Arg Val Ile Leu Gln
& 75 80 85
Z? gac ttc act ggt gta cca gea gta gtt gac tta geg tct tta cgt aaa 1000
§§ Asp Phe Thr Gly Val Pro Ala Val Val Asp Leu Ala Ser Leu Arg Lys
i 90 95 100 105
ig gea atg aat gat gtt ggt ggg gat att aat aaa att aac cct gaa gta 1048
I Ala Met Asn Asp Val Gly Gly Asp Ile Asn Lys Ile Asn Pro Glu Val
g 110 115 120
A cca gtt gac tta gtt att gac cac tct gta caa gta gat agt tat gct 1096
gi Pro Val Asp Leu Val Ile Asp His Ser Val Gln Val Asp Ser Tyr Ala
Ep 125 130 135
3

M&%&K}ﬁiﬁ)ﬁ TEREFARL (CNS) AR (210X29708 ) 44
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B7

o
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D T RO 3 M I e O o S B

aat cca gat
Asn Pro Asp
140
gaa cgt
Glu Arg
155
aat gca
Asn Ala

tat
Tyr

tat
Tyr
170
gaa
Glu

tac tta
Tyr Leu

act
Thr

get tte
Ala Phe

aac ggt
Asn Gly
220
gca ggt
Ala Gly
235
get gtt
Gly val

att
Ile

gaa
Glu

att
Ile
250
gac
Asp

tta gca
Leu Ala

aaa ttc
Lys Phe

ggt
Gly

get gac cgt
Ala Asp Arg
300

“tgt ggt tte

Cys Gly Phe
319

act ggt cgt

Thr Gly Arg

330

caa aat aat

Gln Asn Asn

A BABHA (145 )

gea
Ala

tac
Tyr

gta
Val

gcg
Ala

cca
Pro
205
att
Ile

atg
Met

aaa
Lys
tta
Leu
gtt
Val
285

gea
Ala

tte
Phe

aaa
Lys

atg
Met

tta caa cgt aac
Leu Gln Arg Asn

caa
Gln

cca
Pro

aat
Asn
190
gat
Asp

get
Gly

tta
Leu

tta
Leu

cgt
Arg
270
gag
Glu

aca
Thr

cca
Pro

gat
Asp

tte
Phe

145
ttc tta aac
Phe Leu Asn

160
cct gect aca

Pro Ala Thr

175
gtt gta cat
Val Val His

aca tta gtt
Thr Leu Val

gta tta ggt

Val Leu Gly
225

gga caa cca

Gly Gln Pro

240

agt aat gaa

Ser Asn Glu

255

gta act gaa

Val Thr Glu

tte ttt ggt
Phe Phe Gly

att geg aac
Ile Ala Asn
305
gtt gat gaa
Val Asp Glu
320
gat cat att
Asp His Ile
335

ttc caa gtt gaa aat gaa gat

aaa tta
Lys Leu

atg
Met

tgg
Trp

gca aca
Ala Thr

att gtc
[le Val
180
cgt gac
Arg Asp
195
ggt act gac
Gly Thr Asp
210
tgg ggt gte
Trp Gly Val

ggt
Gly

gtt
Val

tca tac ttc
Ser Tyr Phe

tta cca caa

Leu Pro Gln
260

gag tta cgt

Glu Leu Arg

275

cct ggt gta

Pro Gly Val

290

atg geg cct

Met Ala Pro

gaa tca ctt
Glu Ser Leu

gca cta gta
Ala Leu Val
340

ttt gaa
Phe Glu
150

gea ttt
Ala Phe

gaa
Glu

aaa
Lys
165
cac
His

caa gta
Gln Val

gtt
Val

gac gga
Asp Gly

cat act
His Thr
215
get atce
Gly Ile
230
att cca
Ile Pro

tca
Ser

ggcC
Gly

cca
Pro
245
gegt
Gly

tca aca
Ser Thr

aaa
Lys

cgt ggt
Arg Gly

aac tta
Asn Leu
295
tat ggt
Tyr Gly
310
aaa tac atg
Lys Tyr Met
325
aaa gaa tat
Lys Glu Tyr

aca
Thr

gaa
Glu

cct gaa

aac
Asn

cgt
Arg

gat aac
Asp Asn

tta
Leu
185
caa
Gln

aac
Asn

gaa
Glu
200
aca atg
Thr Met

gaa gct
Glu Ala

gtt
Val

gaa
Glu

gea act
Ala Thr

265
gta gta
Val Val
280
cca
Pro

tta
Leu

gca act
Ala Thr

tta
Leu

aaa
Lys

tta
Leu

caa
Gln
345

tat act

Phe Gln Val Glu Asn Glu Asp Pro Glu Tyr Thr

1144

1192

1240

1288

1336

1384

1432

1480

1528

1576

1624

1672

1720

1768

AR R A P B B RARAE (CNS ) AL (210X 29720 )
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A7
B7

Koo
)

TR O 3 1M e I e I G o S B

"Lys

gaa gtg att
Glu val Ile

cca
Pro

aaa
Lys

cgt
Arg
380
aaa
Lys

tte
Phe

gaa
Glu
395
gaa
Glu

agt
Ser

gat
Asp
410
aga
Arg

tca
Ser

act
Thr

tgt
Cys

tca
Ser

aca
Thr

gta
Val

get
Ala

aaa
Lys
460
tca
Ser

act
Thr
475
tca ggt
Ser Gly

aaa

gat
Asp
490

get
Gly

tat ggt
Tyr Gly

att gaa
[le Glu

gaa
Glu

ctt
Leu

tet ggt

Ser Gly
540

gct aac tac

Ala Asn Tyr
555

gga acg gtt

A BB (146 )

gat
Asp
365
cca
Pro

tca
Ser

gaa
Glu

act
Thr

aat
Asn
445
aaa
Lys

tta
Leu

tta
Leu

tgt
Cys

aaa
Lys
525
aac
Asn

tta
Leu

gat

350
tta gat
Leu Asp

tet
Ser

tta
Leu

tta
Leu

atc
Ile
385
cca
Pro

caa gat
Gln Asp

gtt aca
Val Thr

geca
Ala
400
aag
Lys

ttt
Phe

gat
Asb
415
aag
Lys

aaa
Lys

act
Thr

get
Gly

atg
Met
430
aca
Thr
gca
Ala

tet
Ser

cct
Pro

aac
Asn

att
I[le

gaa
Glu

aaa
Lys
465
tca
Ser

cca ggt

Pro Gly
480

caa gaa tat

Gln Glu Tyr
495

aca act tgt

Thr Thr Cys

510

gea gta gct gac

Ala Val Ala Asp

geca
Ala

ctt
Leu

atc
Ile

ttt gaa
Phe Glu

545
cca caa
Pro Gln
560

cgt aac
Arg Asn

get tea
Ala Ser

atc gat

aca
Thr
370
tte
Phe

get
Ala

geca
Ala

gat
Asp

tac
Tyr
450
ggc
Gly

aaa
Lys

gat
Asp

ggt
Gly

355
gtt
Val

tta
Leu

ggt
Gly

gaa
Glu

gtt
Val
435
gtt
Val

tta
Leu

gtt
Val

gac
Asp

aac
Asn

- 615

gaa
Glu
530
gt
Gly

tta
Leu

gat
Asp

cgt
Arg

gtt

get
Ala

caa
Gln

agt
Ser

gac
Asp

aac
Asn

caa
Gln
405
aaa
Lys

ate
Ile
420
gcg
Ala

att
[le

tta
Leu

atg
Met

gta
Val

aaa
Lys

act
Thr
4895
tta ggt
Leu Gly
500

tca ggt
Ser Gly

gtt
Val

tta tta
Leu Leu

atc cat
[le His

gta gct

360

tct tta tca ggt
Ser Leu Ser Gly

375 ‘
atg aaa act gaa
Met Lys Thr Glu
390
ggt cac ggt tta
Gly His Gly Leu

ttt aat gat ggt

Phe Asn Asp Gly
425

gea geg att aca

Ala Ala Ile Thr

440
get gea ggt tta
Gly Ala Gly Leu
455

cct gat tat gta

Pro Asp Tyr Val

470

gga tat tta aga

Gly Tyr Leu Arg

ttc aac tta gtt

Phe Asn Leu Val
505

cca tta tta cct

Pro Leu Leu Pro

520
gta act tct gta
Val Thr Ser Val
535

ccg tta gtt aaa

Pro Leu Val Lys

550

tat gca tta gct

Val Val Ala Tyr Ala Leu Ala

565

tta cac aat gaa cct atc gegt aaa ggt aaa

1816

1864

1912

1960

2008

2056

2104

2152

2200

2248

2296

2344

2392

2440

AR EE A TR B FAE%E (CNS) AddAE (210X 29720 % )
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A7
B7

A~ BATA (147 )

Gly Thr Val Asp Ile

570
gat ggc
Asp Gly

gtt geca
Val Ala

gaa tat
Glu Tyr

gtt act
Val Thr
635
caa aat
Gln Asn
650
gaa cca
Glu Pro

aca act
Thr Thr

geca ggt
Ala Gly

tet tat
Ser Tyr
715
ttc get
Phe Ala
730
gga ttt
Gly Phe

gea get

gaa gat
Glu Asp

gac act
Asp Thr
605
gca aat
Ala Asn
620
gac gca
Asp Ala

cca tca
Pro Ser

tta aaa
Leu Lys

gac cac
Asp His
685
aaa tat
Lys Tyr
700
ggt tca
Gly Ser

aat atc
Asn Ile

aca aca

gta
Val
590
gtt
Val

gta
Val

cca
Pro

tte
Phe

gat
Asp
670
att
Ile

tta
Leu

aga
Arg

cgt
Arg

tat

Asp Leu His
575

tac ctt aaa
Tyr Leu Lys

gat agt gtc

Asp Ser Val

tac gaa aat

Tyr Glu Asn
625

tta tat gat

Leu Tyr Asp

640

ttc caa ggt

Phe Gln Gly

655

tta cgt att

Leu Arg Ile

tet cca gea
Ser Pro Ala

tta gac cat

Leu Asp His
705

cgt ggt aac

Arg Gly Asn

720

att aaa aac

[le Lys Asn

735

tgg cct aca

Thr Thr Tyr Trp Pro Thr

atg aga

750
tac

Ala Ala Met Arg Tyr

get aat

765
gat tac

ggt

aaa gaa aat
Lys Glu Asn

atg ggt tca

Asn Glu Pro Ile Gly Lys
580
gat atc tgg cca agt atc
Asp Ile Trp Pro Ser Ile
595
gta acg cca gaa tta ttc
Val Thr Pro Glu Leu Phe
610 615
aat gaa atg tgg aat gaa
Asn Glu Met Trp Asn Glu
630
ttc gat cca aat tca act
Phe Asp Pro Asn Ser Thr
645
tta tct aaa gaa cca gga
Leu Ser Lys Glu Pro Gly
660
atg ggt aaa ttt ggt gat
Met Gly Lys Phe Gly Asp
675 ,
get geg atc ggt aaa gat
Gly Ala Ile Gly Lys Asp
690 699
gat gtt cca att aga gaa
Asp Val Pro Ile Arg Glu
710
cat gaa gta atg gta cgt
His Glu Val Met Val Arg
725
caa tta gca cca ggc act
Gln Leu Ala Pro Gly Thr
740
gaa gaa atc atg cct atc
Glu Glu Ile Met Pro Ile
755
ggt act get tta get gtt
Gly Thr Gly Leu Ala Val
770 : 775
tet cgt gac tgg gea get

Gly Asn Asp Tyr Gly Met Gly Ser Ser Arg Asp Trp Ala Ala

780

785

790

Gly Lys
585

aaa gaa

Lys Glu

600

tta gaa

Leu Glu

atc gac
Ile Asp

tat att
Tyr Ile

act att
Thr Ile
665
tca gtt
Ser Val
680
aca cca
Thr Pro

ttt aac
Phe Asn

get act
Gly Thr

gaa ggt
Glu Gly
745
tat gat
Tyr Asp
760
tta gct
Leu Ala

aaa ggt
Lys Gly

2488

2536

2584

2632

2680

2728

2776

2824

2872

2920

2968

3016

3064

AR R id A P B B RARSE (CNS ) AdLAE (210X 29T % ) 150 -
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A T S O m 35 M e e 3R e ol S 36

A7
B7

£~ BABHA (148 )

act aac tta tta ggt gtt aaa act gtt att gca caa agt tat gaa cgt 3112
Thr Asn Leu Leu Gly Val Lys Thr Val Ile Ala Gln Ser Tyr Glu Arg

795

800 805

atc cat cgt tca aac tta gta atg atg ggt gta tta cca tta caa ttt 3160
" Ile His Arg Ser Asn Leu Val Met Met Gly Val Leu Pro Leu Gln Phe

810 815 820

aaa caa ggt gag tca gct gat tct cta ggt tta gaa ggt aaa gaa gaa 3208

Lys Gln Gly Glu Ser Ala Asp Ser Leu Gly Leu Glu

830

att tct gta gat atc gat gaa aat gtt aaa cca cat
Ile Ser Val Asp Ile Asp Glu Asn Val Lys Pro His

845

860

gtt cgt ttc gat tca tta gta gaa tta gat tat tat
Val Arg Phe Asp Ser Leu Val Glu Leu Asp Tyr Tyr

875

atc tta caa atg gta tta aga aac aaa tta gct caa

835

865 870

880 885

Ile Leu Gln Met Val Leu Arg Asn Lys Leu Ala Gln
890 895 900

gtgactttteg acagtgctaa
gtaatgttaa tagttaagga
accaagatat caagagacag
gtttgaagta gegcgtacag
aaagcaaggg atcatttctce
ttatcctgaa aaagtaacca
gtatagatat gaaattttta
aatttgtatg aaagctgata
gcatgaaacc tatagtaaag

<210> 28
<211> 901
<212> PRT

cgtttaggtt agcactgttt ttttatgeta
aggattggac ttaaatgatt tatagtttga
ataaaatggeg cgtgatttat catggcaatt
attacattag aaaactagga tttagttatg
cagttacaga cttaaatatc aaatataaaa
ttaaaacatg ggtggaaaaa tattcaagat
atgaacaggg agaacttgca actacaggtt
cctttagacc aattagatta gatcgttatt
ttgaagett

@3> BRI

<400> 28

825

Gly Lys Glu Glu

840

gat tta gta act 3256
Asp Leu Val Thr

850 855

gtt cat gct aaa aaa gaa aac gga gaa gtt gtt gat
Val His Ala Lys Lys Glu Asn Gly Glu Val Val Asp

ttt gaa gca atg 3304
Phe Glu Ala Met

cgt cat ggt ggt 3352
Arg His Gly Gly

taatcacaat 3398

aactatatat 3458
ctgaaattga 3518
atgcaacatg 3578
ctgatatgga 3638
aatcaatttt 3698
tacgttctgt 3758
atactgagtt 3818
tctcagattg 3878

3907

Met Ala Ser Asn Phe Lys Glu Thr Ala Lys Lys Gln Phe Asp Leu Asn

1 5

10

15

Gly GIn Ser Tyr Thr Tyr Tyr Asp Leu Lys Ser Leu Glu Glu Gln Gly

20

25 30

(Xm%*illii*iﬁ%%@*?“@*Ehl%£¥E§P*§W)
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HED P R O 3 M oo I e P p o S 3

A7
B7

A~ BB (149 )

Leu Thr Lys Ile Ser Lys Leu Pro Tyr Ser Ile Arg Val Leu
35 40 ' 45
Ser Val Leu Arg Gln Glu Asp Asp Phe Val Ile Thr Asp Asp
50 55 60
Lys Gln Leu Ala Glu Phe Gly Lys Lys Gly Asn Glu Gly Glu
65 70 75
Phe Lys Pro Ser Arg Val Ile Leu Gln Asp Phe Thr Gly Val
85 90
Val Val Asp Leu Ala Ser Leu Arg Lys Ala Met Asn Asp Val
100 105 110
Asp [le Asn Lys I[le Asn Pro Glu Val Pro Val Asp Leu Val
115 ‘ 120 125
His Ser Val Gln Val Asp Ser Tyr Ala Asn Pro Asp Ala Leu
130 135 140
Asn Met Lys Leu Glu Phe Glu Arg Asn Tyr Glu Arg Tyr Gln
145 150 155
Asn Trp Ala Thr Lys Ala Phe Asp Asn Tyr Asn Ala Val Pro
165 170
Thr Gly Ile Val His Gln Val Asn Leu Glu Tyr Leu Ala Asn
180 185 - 190
His Val Arg Asp Val Asp Gly Glu Gln Thr Ala Phe Pro Asp
195 200 205
Val Gly Thr Asp Ser His Thr Thr Met Ile Asn Gly Ile Gly
210 215 220
Gly Trp Gly Val Gly Gly Ile Glu Ala Glu Ala Gly Met Leu
225 230 235
Pro Ser Tyr Phe Pro Ile Pro Glu Val Ile Gly Val Lys Leu
245 250
Glu Leu Pro Gln Gly Ser Thr Ala Thr Asp Leu Ala Leu Arg
260 . 265 270
Glu Glu Leu Arg Lys Arg Gly Val Val Gly Lys Phe Val Glu
275 280 285
Gly Pro Gly Val Thr Asn Leu Pro Leu Ala Asp Arg Ala Thr
290 295 300
Asn Met Ala Pro Glu Tyr Gly Ala Thr Cys Gly Phe Phe Pro
305 310 315
Glu Glu Ser Leu Lys Tyr Met Lys Leu Thr Gly Arg Lys Asp
325 330
Ile Ala Leu Val Lys Glu Tyr Leu Gln Gln Asn Asn Met Phe
340 345 350

Leu Glu
His Ile

Val Pro

80

Pro Ala
95

Gly Gly

[le Asp
Gln Arg

Phe Leu
160

Pro Ala

175

Val Val

Thr Leu
Val Leu

Gly Gln
240

Ser Asn

255

Val Thr

Phe Phe
Ile Ala

Val Asp
320

Asp His

335

Phe Gln

Val Glu Asn Glu Asp Pro Glu Tyr Thr Glu Val Ile Asp Leu Asp Leu

AMERBER P REFARR (CNS ) AdUAE (210297008 ) 1pr
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A7
B7

A~ B AASLEA (150 )

355 360 365
Ser Thr Val Gln Ala Ser Leu Ser Gly Pro Lys Arg Pro Gln Asp Leu
370 375 380
Ile Phe Leu Ser Asp Met Lys Thr Glu Phe Glu Lys Ser Val Thr Ala
385 390 395 400
Pro Ala Gly Asn Gln Gly His Gly Leu Asp Glu Ser Glu Phe Asp Lys
405 410 415
Lys Ala Glu Ile Lys Phe Asn Asp Gly Arg Thr Ser Thr Met Lys Thr
420 425 430
Gly Asp Val Ala Ile Ala Ala Ile Thr Ser Cys Thr Asn Thr Ser Asn
435 440 445
Pro Tyr Val Met Leu Gly Ala Gly Leu Val Ala Lys Lys Ala Ile Glu
450 455 460
Lys Gly Leu Lys Val Pro Asp Tyr Val Lys Thr Ser Leu Ala Pro Gly
465 470 475 480
Ser Lys Val Val Thr Gly Tyr Leu Arg Asp Ser Gly Leu Gln Glu Tyr
485 490 495
Leu Asp Asp Leu Gly Phe Asn Leu Val Gly Tyr Gly Cys Thr Thr Cys
500 . . 505 510
Ile Gly Asn Ser Gly Pro Leu Leu Pro Glu Ile Glu Lys Ala Val Ala
515 520 525 ‘
Asp Gln Asp Leu Leu Val Thr Ser Val Leu Ser Gly Asn Arg Asn Phe
530 535 540
Glu Gly Arg Ile His Pro Leu Val Lys Ala Asn Tyr Leu Ala Ser Pro
545 550 555 560
Gln Leu Val Val Ala Tyr Ala Leu Ala Gly Thr Val Asp Ile Asp Leu
565 570 575 ‘ :
His Asn Glu Pro Ile Gly Lys Gly Lys Asp Gly Glu Asp Val Tyr Leu
580 585 590
Lys Asp Ile Trp Pro Ser Ile Lys Glu Val Ala Asp Thr Val Asp Ser
_ 595 600 605
Val Val Thr Pro Glu Leu Phe Leu Glu Glu Tyr Ala Asn Val Tyr Glu
610 615 ' 620
Asn Asn Glu Met Trp Asn Glu Ile Asp Val Thr Asp Ala Pro Leu Tyr
625 630 635 640
Asp Phe Asp Pro Asn Ser Thr Tyr Ile Gln Asn Pro Ser Phe Phe Gln
645 650 655
Gly Leu Ser Lys Glu Pro Gly Thr Ile Glu Pro Leu Lys Asp Leu Arg
660 665 670
Ile Met Gly Lys Phe Gly Asp Ser Val Thr Thr Asp His Ile Ser Pro
675 680 685
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D P O 3 H ome I 3F ot 338

£~ BB (151 )
Ala Gly Ala Ile Gly Lys Asp Thr Pro Ala Gly Lys Tyr Leu Leu Asp
690 695 700
His Asp Val Pro Ile Arg Glu Phe Asn Ser Tyr Gly Ser Arg Arg Gly
705 710 716 720
Asn His Glu Val Met Val Arg Gly Thr Phe Ala Asn Ile Arg Ile Lys
725 730 735
Asn Gln Leu Ala Pro Gly Thr Glu Gly Gly Phe Thr Thr Tyr Trp Pro
740 ‘ 745 750
Thr Glu Glu Ile Met Pro Ile Tyr Asp Ala Ala Met Arg Tyr Lys Glu
755 760 765
Asn Gly Thr Gly Leu Ala Val Leu Ala Gly Asn Asp Tyr Gly Met Gly
7170 775 780
Ser Ser Arg Asp Trp Ala Ala Lys Gly Thr Asn Leu Leu Gly Val Lys
785 790 795 800
Thr Val Ile Ala Gln Ser Tyr Glu Arg Ile His Arg Ser Asn Leu Val
805 810 815
Met Met Gly Val Leu Pro Leu Gln Phe Lys Gln Gly Glu Ser Ala Asp
820 825 830
Ser Leu Gly Leu Qlu Gly Lys Glu Glu Ile Ser Val Asp Ile Asp Glu
835 840 845
Asn Val Lys Pro His Asp Leu Val Thr Val His Ala Lys Lys Glu Asn
. 850 855 860 -
Gly Glu Val Val Asp Phe Glu Ala Met Val Arg Phe Asp Ser Leu Val
865 870 875 880
Glu Leu Asp Tyr Tyr Arg His Gly Gly Ile Leu Gln Met Val Leu Arg
885 890 895
Asn Lys Leu Ala Gln
900

<210> 29
211> 3006
<212> DNA

213> R B B R AT

<220>
<221> CDS
<222> (328)..(2514)

<400> 29
gtcgacgacg aaccccccac cgecgaacca geegeegate tggtgtggga gacacceggg 60
ttetectece tgggtgaaca ggtgecacaa ccccgteecca acaggeacac ctaccactgg 120

AUERAER P ERFARE (CNS) AdLAE (210X29T08 ) 45y
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Al
B7

A BAHEA (15 )

atcgeeggege agageageat ggtcacacge ctgeggegte cectggtgaa ggatcacgge
ctggacagat cgcaggtgge attcatgggt tattggaggc agggagtgge catgaggggt
tgatatcget tccctgaggg tccgcaggeg tgectcacce tgtattcttg atagttgaac
aaaagagccc acataacaag gagactc atg gct aag atc atc tgg acc cge acc
Met Ala Lys Ile Ile Trp Thr Arg Thr

gac
Asp

10
get
Ala

lctc
Leu

cag
Gln

cce
Pro

cag
Gln

90
cce
Pro

aac
Asn

gtg
Val

tgg
Trp

tte
Phe
170
gteg
Val

gaa
Glu

tte
Phe

gee
Ala

aag
Lys

gaa
Glu

75
cte
Leu

gag
Glu

gte
Val

gee
Ala

tee
Ser
155
cgce
Arg

ate
Ile

gea
Ala

gee
Ala

ggt
Gly

gte
Val

60
gee
Ala

aag
Lys

tac
Tyr

aac
Asn

gtg
Val
140
gee
Ala

age
Ser

aag

Lys His Val Ala Ala Asp

ctg
Leu

ceg
Pro

acc
Thr

30
ate
Ile

gee
Ala

cgce
Arg

45
tee
Ser

gac
Asp

atc

Ile

aac
Asn

get
Ala

gce
Ala

gat
Asp
110
gte
Val

gag
Glu

ccg
Pro
125
aag
Lys

aac
Asn

gac tce
Asp Ser

aat gag
Asn Glu

cat gtc

cte

‘Leu

15

gcg
Ala

cte
Leu

gee
Ala

atc
Ile

gta
Val

95
gee
Ala

ctg
Leu

tte
Phe

aag
Lys

aag
Lys
175
gee

1

5

geg acc tac teg ctg aag ccg gte gtec gag
Ser Leu Lys Pro Val Val Glu

Ala Thr Tyr

gec atc gag
Gly Ile Glu

gea cag tte

Ala GIn Phe
50

ctc gee gag

Leu Ala Glu

65

aag ctt ccc

Lys Leu Pro

80

aag gaa ctg

Lys Glu Leu

aag gac cge
Lys Asp Arg

Cgc gag g8C

Arg Glu Gly

130

gtg aag aag

Val Lys Lys
145

acc aac gtt

Thr Asn Val
160

tee gtg

Ser Val

atc
Ile

444
Gly

gcc gac

20
gtg gag acc
Val Glu Thr
35

gcg gac cag
Ala Asp Gln

ctc gge gaa
Leu Gly Glu

aac atc tcc

Asn Ile Ser
85

cag gaa cag

Gln Glu Gln

100

tac gce get

Tyr Ala Ala

115

aac tcc gac

Asn Ser Asp

ttc ccc
Phe Pro

cac
His

atg

Met

165

atg gac gag

Met Asp Glu
180

gee ace
Ala Thr

cgc gat atc
Arg Asp Ile

40
ctc ccc gag
Leu Pro Glu

55
ctg gct aag
Leu Ala Lys
70

gca tce gta
Ala Ser Val

gge tac gac
Gly Tyr Asp

gtc atc ggce

Val Ile Gly
120

cgc cge gea

Arg Arg Ala

135

cge atg ggc

Arg Met Gly

150

get gee gac

Gly Ala Asp

gce gac acc
Ala Asp Thr

acc gag acc gtg ctc aag
Thr Glu Thr Val Leu Lys

25
tet
Ser

gag
Glu

acc
Thr

ccg
Pro

ctg
Leu
105
tee
Ser

ccg
Pro

gag
Glu

gac
Asp

gtg
Val
185
gac
Asp

180
240
300
354

402

450

498

546

594

642

690

738

786

834

882

930

AUIRR A PR EFAZE (CNS) A (210X 2974 )
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B7

o
73

HE D T RO 35 M e I 2R e ol 9 36

- Ser

age ctc ccc
Leu Pro

gee
Ala

aag
Lys

geca
Ala
220

ggc
Gly

gag gag
Glu Glu
235
tee
Ser

gtc
Val
250
gat
Asp

gac
Asp

tac
Tyr

gte
Val

aac
Asn

ggt
Gly

gag
Glu

ggt
Gly

aac
Asn

gee
Ala
300
ctg
Leu

cce
Pro

gac
Asp
315
cce
Pro

tece
Ser

gtg
Val
330
acc
Thr

tee
Ser

ggc
Gly

ate
Ile

get gte
Ala Val

tgc
Cys
380
aac
Asn

gag gac
Glu Asp

gte cce
Val Pro
395

cac gac aag

EA é,ﬁjﬂf]gyﬂﬁf] (153 )

ctg
Leu
205
ctg
Leu

atc
[le

ccg
Pro

gea
Ala

ggt
Gly
285
gag
Glu

gee
Ala

gat
Asp

aag
Lys

ccg
Pro
365
cgce
Arg

gte
Val

acc

190
cte
Leu

gac
Asp

cte
Leu

atc
Ile

cag
Gln
270
cte
Leu

atc
Ile

atg
Met

gte
Val

atg
Met
350
gac
Asp

aag
Lys

ggt
Gly

tte

aag ggt gag
Lys Gly Glu

gee tte ctg
Ala Phe Leu
225

‘tte tece gee

Phe Ser Ala
240

atc ttc ggc

Ile Phe Gly

2595

tac ggt gag

Tyr Gly Glu

gee gee atce
Ala Ala Ile

aag gca gcee
Lys Ala Ala
305
gtg aac tcc
Val Asn Ser
320
atc gac
Ile Asp

atc
Ile
335
tgg aac aag
Trp Asn Lys

tce tac
Ser Tyr

tce
Ser

aat
Asn

ggc gcc

Gly Ala
385

atg gea

Met Ala

400

atc gag

ctg
Leu

cgt

195
atc
[le

gte
Val
210
cte
Leu

gac
Asp

gac
Asp

cag
Gln

atg
Met

cac
His

aag
Lys

atc
Ile

gte
Val
260
cte
Leu

cac
His

ctg
Leu
275
tac gcc
Tyr Ala
290

ttc gac
Phe Asp

cag
Gln

ggc
Gly

aag
Lys

gec aag ggce
Ala Lys Gly

gee tec atg

Ala Ser Met
340

gac gac cag

Asp Asp Gln

359

gee get gte

Ala Gly Val

370

ttc gat ccg

Phe Asp Pro

cag aag gcc
Gln Lys Ala

gcc gac ggc

ggC
Gly

gte
Val

gce
Ala
245
cgce
Arg

gce
Ala

ctg
Leu

ggc
Gly

ate
Ile
325
cce
Pro

acc
Thr

tac
Tyr

acc
Thr

gag
Glu
405

aag gta

200
acc ttc atc
Thr Phe Ile
215
cge gee
Arg Ala

aaa
Lys
230
acc
Thr

atg atg
Met Met

tac ttc
Tyr Phe

gee
Ala

gge cte
Gly Leu
280
aag ctg
Lys Leu
295
gaa gag
Glu Glu

gee
Ala

gac
Asp

ctg
Leu
310
acc
Thr

aac ctg
Asn Leu

gee atg ate
Ala Met Ile

cag gat gcc

Gln Asp Ala
360

cag acc gtc

Gln Thr Val

375

acc atg ggc

Thr Met Gly

390

gag tac ggc

Glu Tyr Gly

cag gte

tee
Ser

aag
Lys

aag
Lys

gce
Ala
265
aac
Asn

gac
Asp

ggc
Gly

cat
His

cgc
Arg
345
ctg
Leu

ate
I[le

acc
Thr

tece
Ser

gte

978

1026

1074

1122

1170

1218

1266

1314

1362

1410

1458

1506

1554

1602

AR R P R B FAEAE (CNS) AdHLE (210X 2972 % )
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AT
B7

B~ RS (154 )

His
410
gce
Ala

ate
[le

aag
Lys

tgg
Trp

gag
Glu
490
cte
Leu

ggc
Gly

acc
Thr

tce
Ser

get
Gly
570
ctg
Leu

cgce
Arg

gat

Asp

tce
Ser

tgg
Trp

ctg
Leu

ctg
Leu
475
aag
Lys

tee
Ser

gag
Glu

gac
Asp

gte
Val
555
ggc
Gly

cge
Arg

cac
His

gcc

Lys Thr Phe

gat
Asp
430
tgc
Cys

ggt
Gly

aac
Asn

cgc
Arg

gee
Ala
445
gte
Val

gct
Ala
460
gat
Asp

aac
Asn

cee
Pro

gee
Ala

tac
Tyr

ctg
Leu

geca
Ala

gtc
Val

cee
Pro

gag
Glu
510
atc
Ile

acc
Thr
525
tte
Phe

gac
Asp

cte
Leu
540
gtg
Val

ccg
Pro

ctg
Leu

cca
Pro

tee
Ser

gee
Ala

ccg
Pro

tce
Ser
590
aac

tgg gat
Trp Asp

gag ctce

Gln

Arg Ile Glu
415
gte

Val

ctc atc
Leu Ile
cag acc aag
Thr Lys

gca cgt
Ala Arg
465
gea cac
Ala His
480
cac gac
His Asp

cgce
Arg

cgc
Arg

gac
Asp
495
gee
Ala

acc cag
Thr Gln

gtc acc
Val Thr

tec
Ser

atc
Ile

ctc gag
Leu Glu
545
gcc gec
Ala Gly
560
cac gte
His Val

atg
Met

aag
Lys
575
cte ggt gag
Leu Gly Glu

acc cgc aac

Ala Asp Gly
420

cac gac

His Asp

435

gcc ccg

Ala Pro

gag
Glu

gac
Asp
450
cte
Leu

tee gegc
Ser Gly

gac
Asp

cgc aac
Arg Asn

acc
Thr

gag g8c
Glu Gly
500
gee atce
Ala Ile
516
get aac gtc
Gly Asn Val
530
ctg ggec acc
Leu Gly Thr

cac
His

ggt gga cte
Gly Gly Leu

cag cag gtc

Gln GIn Val

580

ttc ctg gee

Phe Leu Ala
595

aac acc aag

Lys

gtg
Val

atc
Ile

atg
Met

ctg
Leu
485
ctg
Leu

gac
Asp

ctg
Leu

tee
Ser

tte
Phe
565
ate
Ile

ctg
Leu

gcc

Glu Leu Asn Thr Arg Asn Asn Thr Lys Ala

605
ctg gac cgt

gCg acc gag

610 ‘
aag ctc cte

aac

Val Gln Val

gag
Glu

aag ggc
Lys Gly
440
teg
Trp

cag
Gln

gac
Asp
455
get
Ala

gtg
Val

cce
Prb
470
acc
Thr

ctg
Leu

aca
Thr

atc
Ile

gac
Asp

cag
Gln

atc
Ile

cgc
Arg
520
tac
Tyr

cge
Arg

cgt
Arg

gac
Asp
535
aag
Lys

atg
Met

gce
Ala
550
gag
Glu

ggt
Gly

acc
Thr

aac
Asn

gag
Glu

gaa
Glu

tee
Ser
600
cte
Leu

gee gag
Ala Glu

ggt gtc
Gly Val
615

gag gag aag

Val
425
gac
Asp

gtc
Val

tte
Phe

gtg
Val

atc
Ile
5056
cge
Arg

aac
Asn

cte
Leu

gce
Ala

cac
His
585
ttc
Phe

gee
Ala

tee

Asp Ala Leu Asp Arg Ala Thr Glu Lys Leu Leu Asn Glu Glu Lys Ser
620

625

630

1650

1698

1746

1794

1842

1830

1938

1986

2034

2082

2130

2178

2226

AUIER A PEBEFEE (CNS) Ad8LKE (210X297T2 % )

- 157 -

I
I
I
I
I
N
2 I
% |
mo
#*
¥ |
o
Z
x|
L 3
*
2|
o
Y Ax
gl S
g |
o]
I
I
I

—_—_——— e — — — —— — — — — Y —



1289604

oo
7

: S Ol 3 1M om0 30 e 2 G Y S B

I

Met Ala Lys Ile Ile Trp Thr Arg Thr Asp Glu Ala Pro Leu Leu Ala

1

5

10

15

Thr Tyr Ser Leu Lys Pro Val Val Glu Ala Phe Ala Ala Thr Ala Gly

20

25

30

Ile Glu Val Glu Thr Arg Asp Ile Ser Leu Ala Gly Arg Ile Leu Ala

35

40

45

Gln Phe Ala Asp Gln Leu Pro Glu Glu Gln Lys Val Ser Asp Ala Leu

AT
B7
E/A %E‘BB%% (155 )
ccg tee cge aag gte gge gag atc gac aac cgt ggt tce cac ttc tgg 2274
Pro Ser Arg Lys Val Gly Glu Ile Asp Asn Arg Gly Ser His Phe Trp
635 640 645
ctg gee acc tac tgg gee gat gaa ctg gec aac cag acc gag gac gec 2322
Leu Ala Thr Tyr Trp Ala Asp Glu Leu Ala Asn Gln Thr Glu Asp Ala
650 655 660 665
gag ctg get gag acc tte gee cct gte gec gag gee ctg aac aac cag 2370
Glu Leu Ala Glu Thr Phe Ala Pro Val Ala Glu Ala Leu Asn Asn Gln
670 675 680
get gee gac atc gac gca gea cte atc ggt gag cag gge aag cct gte 2418
Ala Ala Asp Ile Asp Ala Ala Leu Ile Gly Glu Gln Gly Lys Pro Val
685 ’ 690 695
gac ctg get ggc tac tac geca ccc tcc gat gag aag acc tcc geg atc 2466
Asp Leu Gly Gly Tyr Tyr Ala Pro Ser Asp Glu Lys Thr Ser Ala Ile
700 ' 705 710
atg cgc ccg gtg gee gea ttc aac gag atc atc gac tcc ctg aag aag 2514
Met Arg Pro Val Ala Ala Phe Asn Glu Ile Ile Asp Ser Leu Lys Lys
715 720 725
taaccccttc‘tccggdgccg acagccgacg gecacgetee cecgeccacg ggggategtg 2574
geegteggee gtttetggea ctggagtgaa cactteggtg ataatggtga gatgaacage 2634
cccegtgtee cegecatect gtecgeegtt tecgecgtgg gtetgatege tgegetggge 2694
accceegttg cegtegeaga caccatcace geggacaccg accgggaaac ctgégtggcc 2754
agccagaatg acaactccag cgtgatcagg ttctgggatg acctggagge cgatgtecegt 2814
gagcagegee tgaccgaact ggatgeacag gaccccggee tcaagaacga catcgaggee 2874
ttcatcgeeg aggacceggt ageccectee geageegate tccagagacg getggatgea 2934
aatgacgceg gtgagggeet ggecatgetg ctacctgaat ccecgeaccga cecccgaggtg 2994
gtggacctge ag 3006
.<210> 30
211> 729
<212> PRT
QU BT
<400> 30

AR R A TR ERFAZRE (CNS) AdHLKE (2102970 %)
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A7
B7

A~ B AHA (156 )

50 55 60
Ala Glu Leu Gly Glu Leu Ala Lys Thr Pro Glu Ala Asn Ile Ile Lys
65 70 75 80
Leu Pro Asn Ile Ser Ala Ser Val Pro Gln Leu Lys Ala Ala Val Lys
85 90 95
Glu Leu Gln Glu Gln Gly Tyr Asp Leu Pro Glu Tyr Glu Asp Ala Lys
100 105 110
Asp Arg Tyr Ala Ala Val Ile Gly Ser Asn Val Asn Pro Val Leu Arg
115 120 125
Glu Gly Asn Ser Asp Arg Arg Ala Pro Val Ala Val Lys Asn Phe Val
130 135 140
Lys Lys Phe Pro His Arg Met Gly Glu Trp Ser Ala Asp Ser Lys Thr
145 150 - 155 160
Asn Val Ala Thr Met Gly Ala Asp Asp Phe Arg Ser Asn Glu Lys Ser
' 165 ° 170 175
Val Ile Met Asp Glu Ala Asp Thr Val Val Ile Lys His Val Ala Ala
180 185 190
Asp Gly Thr Glu Thr Val Leu Lys Asp Ser Leu Pro Leu Leu Lys Gly
‘ 195 . 200 205
Glu Val Ile Asp Gly Thr Phe Ile Ser Ala Lys Ala Leu Asp Ala Phe
210 215 220
Leu Leu Asp Gln Val Lys Arg Ala Lys Glu Glu Gly Ile Leu Phe Ser
225 230 235 240
Ala His Met Lys Ala Thr Met Met Lys Val Ser Asp Pro Ile Ile Phe
245 250 255
Gly His Ile Val Arg Ala Tyr Phe Ala Asp Val Tyr Ala Gln Tyr Gly
260 265 270
Glu Gln Leu Leu Ala Ala Gly Leu Asn Gly Glu Asn Gly Leu Ala Ala
275 - 280 285
[le Tyr Ala Gly Leu Asp Lys Leu Asp Asn Gly Ala Glu Ile Lys Ala
290 - 295 300
Ala Phe Asp Lys Gly Leu Glu Glu Gly Pro Asp Leu Ala Met Val Asn
305 310 315 320
Ser Ala Lys Gly Ile Thr Asn Leu His Val Pro Ser Asp Val Ile Ile
325 330 335
Asp Ala Ser Met Pro Ala Met Ile Arg Thr Ser Gly Lys Met Trp Asn
340 345 350
Lys Asp Asp Gln Thr Gln Asp Ala Leu Ala Val Ile Pro Asp Ser Ser
355 360 365
Tyr Ala Gly Val Tyr GIn Thr Val Ile Glu Asp Cys Arg Lys Asn Gly
370 375 380

AR AR P EEFARE (CONS ) A4RM (210X29728 ) 4g5q
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A7
B7

# -~ BRHA (157 )

Ala Phe Asp Pro Thr Thr Met Gly Thr Val Pro Asn Val Gly Leu Met
385 390 395 400
Ala Gln Lys Ala Glu Glu Tyr Gly Ser His Asp Lys Thr Phe Arg Ile
405 410 415
Glu Ala Asp Gly Lys Val Gln Val Val Ala Ser Asn Gly Asp Val Leu
420 425 430
Ile Glu His Asp Val Glu Lys Gly Asp Ile Trp Arg Ala Cys Gln Thr
435 ' 440 445
Lys Asp Ala Pro Ile Gln Asp Trp Val Lys Leu Ala Val Asn Arg Ala
450 455 460
Arg Leu Ser Gly Met Pro Ala Val Phe Trp Leu Asp Pro Ala Arg Ala
465 470 475 480
His Asp Arg Asn Leu Thr Thr Leu Val Glu Lys Tyr Leu Ala Asp His
485 490 495
Asp Thr Glu Gly Leu Asp Ile Gln Ile Leu Ser Pro Val Glu Ala Thr
500 505 510
Gln His Ala Ile Asp Arg Ile Arg Arg Gly Glu Asp Thr Ile Ser Val
_ 515 520 525
Thr Gly Asn Val Leu Arg Asp Tyr Asn Thr Asp Leu Phe Pro Ile Leu
530 535 540
Glu Leu Gly Thr Ser Ala Lys Met Leu Ser Val Val Pro Leu Met Ala
545 550 555 560
Gly Gly Gly Leu Phe Glu Thr Gly Ala Gly Gly Ser Ala Pro Lys His
565 570 575
Val Gln Gln Val Ile Glu Glu Asn His Leu Arg Trp Asp Ser Leu Gly
580 585 590
Glu Phe Leu Ala Leu Ala Glu Ser Phe Arg His Glu Leu Asn Thr Arg . ¥
595 600 605
Asn Asn Thr Lys Ala Gly Val Leu Ala Asp Ala Leu Asp Arg Ala Thr
610 615 620
Glu Lys Leu Leu Asn Glu Glu LYs Ser Pro Ser Arg Lys Val Gly Glu
625 630 6395 640
Ile Asp Asn Arg Gly Ser His Phe Trp Leu Ala Thr Tyr Trp Ala Asp
645 650 655
Glu Leu Ala Asn Gln Thr Glu Asp Ala Glu Leu Ala Glu Thr Phe Ala
| 660 665 670
Pro Val Ala Glu Ala Leu Asn Asn Gln Ala Ala Asp Ile Asp Ala Ala
675 680 685
Leu Ile Gly Glu Gln Gly Lys Pro Val Asp Leu Gly Gly Tyr Tyr Ala
690 695 700
Pro Ser Asp Glu Lys Thr Ser Ala Ile Met Arg Pro Val Ala Ala Phe
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Glu Ile Ala His Ile Phe Asn His Glu Lys Lys Thr Phe Gly Ile Asn

AT
B7
A~ BB (158 )
705 710 715 720
Asn Glu Ile Ile Asp Ser Leu Lys Lys
725
<210> 31
<211> 2322
<212> DNA
213> BEEERERE
<220>
<221> CDS
<222> (806)..(2212)
<400> 31
ggtaccccca cgtaccctag gccatcacag caatttttac atcggatatt ttaggtgtge 60
tcataacgtc cttatgaatt tcgcagttat tagttattta aatagagaat caaactccga 120
cctagectet gecgatgeta aaagtcaget gaccecttgg ggegettecat ttgaaactge 180
gaccaagctc atgaatgege gaaagecattt ccattataag ggtaagetgt aagaatagtg 240
ggagaaaatg ttcagfcgtg ttctaactca cttgagaaat tccatttttc tgggettcte 300
tcaaatagat taagtggccc gtatgetgga tttctagaat atttagaage gegecaacte 360
atgattatgt attgtataag cctcaaagac cgaatagatt actaacattt aagtggacca 420
gagegttaga agctttgtag agtgctecatt ccttgetgac ggeaagggtt tcctaccatg 480
agatagatcg gcagatagtt ggtttgtaaa aatttttaag gacggtccge aatgtcaatt 540
cttgaacaga tcatcttctt catcaacacc atcttgggtt atggtctgeca cgetggttet 600
tcegetteca geaaccttte tcacacgatc ggectgttet aggectaatt ggtaataagg 660
ctgtgtaaca gtcgeecgeg tgattgtgte tttttaggeg cccgegeggg cgattttegeg 720
ttttcatctt ttttaaattg agtttggaag atcaagtgec cccggatgea cgacaatget 780
atgccgaaca cgtattgtte aaatc gtg act gaa cat tat gac gta gta gta 832
Val Thr Glu His Tyr Asp Val Val Val
l 5
ctc gga get gge ccc ggt gege tat gte tce gee atc cge gee geg cag 880
Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala Ile Arg Ala Ala Gln
" 10 15 20 25
ctc ggt aag aaa gtt geg gtt atc gag aag cag tac tgg gga ggt gtc 928
Leu Gly Lys Lys Val Ala Val Tle Glu Lys Gln Tyr Trp Gly Gly Val
30 35 40
tge ctg aat gtg ggt tgt atc cca tct aag geg ttg atc aag aac get 976
Cys Leu Asn Val Gly Cys Ile Pro Ser Lys Ala Leu [le Lys Asn Ala
45 50 55
gag atc gcc cac atc ttc aac cat gag aag aag acc ttc ggc atc aac 1024

AR A TR B FAERE (CNS) AdHAE (210X297T2 K )
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A7
B7
Z~ BB (159 )
60 65 70
gge gag gtc acc ttc aac tac gag gat gcc cac aag cgt tcc cgt ggt 1072
Gly Glu Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly
75 80 85
gtc tce gac aag atc gtc gge ggt gtt cac tac ttg atg aag aag aac 1120
Val Ser Asp Lys Ile Val Gly Gly Val His Tyr Leu Met Lys Lys Asn
90 95 100 105
aag atc acc gag atc gac ggt ttc gge acc tte aag gat gcc aag acc 1168
Lys Ile Thr Glu Ile Asp Gly Phe Gly Thr Phe Lys Asp Ala Lys Thr
110 115 120
atc gag gtg acc gat ggt aag gat gcc ggc aag acc gtc acc ttc gat 1216
Ile Glu Val Thr Asp Gly Lys Asp Ala Gly Lys Thr Val Thr Phe Asp
125 130 135
gac tge atc atc gee acc ggt tce gtg gte aac tee cte cgt ggt gtt 1264
Asp Cys Ile Ile Ala Thr Gly Ser Val Val Asn Ser Leu Arg Gly Val
140 145 150
gag ttc tcc gag aac gtg gtc tcc tac gag gag cag atc ctc aac ccg 1312
Glu Phe Ser Glu Asn Val Val Ser Tyr Glu Glu Gln Ile Leu Asn Pro
155 160 165
gtg geg cct aag aag atg gtc atc gtc ggt gge gge geec ate ggt atg 1360
Val Ala Pro Lys Lys Met Val Ile Val Gly Gly Gly Ala Ile Gly Met
170 175 180 185
‘gaa ttc gee tac gtt ctg gge aac tac ggt gtg gac gta acc ctc atc 1408
Glu Phe Ala Tyr Val Leu Gly Asn Tyr Gly Val Asp Val Thr Leu Ile
190 195 200
gag ttc atg gac cgc gtt ctg ccg aac gag gat cca gag gtg tcc aag 1456
Glu Phe Met Asp Arg Val Leu Pro Asn Glu Asp Pro Glu Val Ser Lys
205 ' 210 215
gtt atc gcc aag gee tac aag aag atg gge atc aag ctc ctc ccg gge 1504
Val Ile Ala Lys Ala Tyr Lys Lys Met Gly Ile Lys Leu Leu Pro Gly
220 225 230
cac gca acc acc geg gtg cge gac aat gge gat tcc gtt gag gtc gat 1552
His Ala Thr Thr Ala Val Arg Asp Asn Gly Asp Ser Val Glu Val Asp
235 240 245 ‘
tac cag aag aag ggc tcg gac aag acc gag acc atc acc gtc gac cgt 1600
Tyr Gln Lys Lys Gly Ser Asp Lys Thr Glu Thr Ile Thr Val Asp Arg
250 255 - 260 B 265
gtﬁ ctt atc tcc gtc gge ttc cge cca cge gtec gag gge ttc gge ctg 1648
Val Leu Ile Ser Val Gly Phe Arg Pro Arg Val Glu Gly Phe Gly Leu
| 270 275 280
gag aac acc ggc ctc acc gaa cgc ggt gee atc gac att gat 1696

gtc aag

AUIER @A P E B RAEE (CNS) AdHLE (210X 2970 % )
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A7
B7

A~ HHBH (160)

Glu Asn Thr Gly Val

gag cat
Glu His

acc gee
Thr Ala
315
gece gee
Ala Ala
330
atg atg
Met Met

ggt tac
Gly Tyr

aag gtg
Lys Val

get gag
Ala Glu
395
gaa ctg
Glu Leu
410
aac gag
Asn Glu

age cge
Ser Arg

get gee

atg
Met
300
aag
Lys

gag
Glu

atg
Met

acc
Thr

tee
Ser
380
acc
Thr

ctg
Leu

ctg
Leu

age
Ser

cac

285
cgc
Arg

cteg
Leu

aca
Thr

ccg
Pro

gag
Glu
365
tee
Ser

gat
Asp

ggt
Gly

gtg
Val

gtc
Val
445
ggc

Ala Ala His Gly

460

acc
Thr

cag
Gln

cte
Leu

cgt
Arg
350
gag
Glu

tte
Phe

ggt
Gly

ggc
Gly

ctg
Leu
430
cac
His

gte
Val

Lys

aac
Asn

ctg
Leu

gee
Ala
335
gee
Ala

tag
Gln

ccg
Pro

ttc
Phe

cac
His
415
gce
Ala

atce
Ile

aac

Leu Thr

gtc gac
Val Asp
305
gea cac
Ala His
320
ggc gea
Gly Ala

acc ttc
Thr Phe

gee aag
Ala Lys

tte tee
Phe Ser
385
gee aag
Ala Lys
400
att gte
Ile Val

cag aac
Gln Asn

cac ccg
His Pro

gge cac

Glu Arg Gly Ala Ile Asp

290

ggc
Gly

gtc
Val

gaa
Glu

tgc
Cys

gag
Glu
370
gcg
Ala

atc
[le

get
Gly

tgg
Trp

acc
Thr
450
atg

atc
I[le

gee
Ala

acc
Thr

aac
Asn
355
aag
Lys

aac
Asn

gte
Val

gee
Ala

gat
Asp
435
ctg
Leu

atc

Asn Gly His Met Ile

465

295
tac gcc atc ggt
Tyr Ala Ile Gly

310
gag gcCa cag ggc
Glu Ala Gln Gly
325

cag acc ctg ggc
Gln Thr Leu Gly
340

cca cag gtt gee
Pro Gln Val Ala

tgg ccg gat cga

Trp Pro Asp Arg
375

gge aag gee gte

Gly Lys Ala Val

390
gee gac get gag
Ala Asp Ala Glu
405

aac gcc tec gag

Asn Ala Ser Glu

420

ctc acc acc gag

Leu Thr Thr Glu

tcg gag get gte
Ser Glu Ala Val
455

I[le

gac
Asp

att
I[le

gac
Asp

tee
Ser
360
gag
Glu

ggc
Gly

tte
Phe

ctg
Leu

gag
Glu
440
aag
Lys

aac ttc taaatcccgt

Asn Phe

Asp

gtc
Val

gte
Val

tac
Tyr
345
tte
Phe

atc
I[le

ctg
Leu

ggt
Gly

cte
Leu
425
atc
Ile

gaa
Glu

1744

1792

1840

1888

1936

1984

2032

2080

2128

2176

2222

cagacaaatg caaatcccct caccgatgge atatcggtega ggggattttc tcatgeacgt 2282
aaaatcataa tccatggcaa ggaaagtcga caacagcgcce

<210> 32

211> 469
<212> PRT

2322

AR R L@ A 7 BB FAR%E (CNS ) AdRAE (210X 29720 )
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A~ RS (161 )

AP mgp

<400> 32

“Val Thr Glu His Tyr Asp Val Vai Val Leu Gly Ala Gly Pro Gly Gly

1 5 10 15
Tyr Val Ser Ala Ile Arg Ala Ala Gln Leu Gly Lys Lys Val Ala Val
20 25 30
Ile Glu Lys Gln Tyr Trp Gly Gly Val Cys Leu Asn Val Gly Cys Ile
35 40 45
Pro Ser Lys Ala Leu Ile Lys Asn Ala Glu Ile Ala His Ile Phe Asn
50 55 60
His Glu Lys Lys Thr Phe Gly Ile Asn Gly Glu Val Thr Phe Asn Tyr
65 70 N 80
Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser Asp Lys Ile Val Gly
85 ° 90 95
Gly Val His Tyr Leu Met Lys Lys Asn Lys Ile Thr Glu Ile Asp Gly
100 105 110
Phe Gly Thr Phe Lys Asp Ala Lys Thr Ile Glu Val Thr Asp Gly Lys
115 120 125
Asp Ala Gly Lys Thr Val Thr Phe Asp Asp Cys Ile Ile Ala Thr Gly
130 135 140 _
Ser Val Val Asn Ser Leu Arg Gly Val Glu Phe Ser Glu Asn Val Val
145 150 155 160
Ser Tyr Glu Glu Gln Ile Leu Asn Pro Val Ala Pro Lys Lys Met Val
165 170 175
Ile Val Gly Gly Gly Ala Ile Gly Met Glu Phe Ala Tyr Val Leu Gly
180 185 190
Asn Tyr Gly Val Asp Val Thr Leu Ile Glu Phe Met Asp Arg Val Leu
195 200 205
Pro Asn Glu Asp Pro Glu Val Ser Lys Val Ile Ala Lys Ala Tyr Lys
210 215 220
Lys Met Gly Ile Lys Leu Leu Pro Gly His Ala Thr Thr Ala Val Arg
225 230 235 240
Asp Asn Gly Asp Ser Val Glu Val Asp Tyr Gln Lys Lys Gly Ser Asp
245 250 255
Lys Thr Glu Thr Ile Thr Val Asp Arg Val Leu Ile Ser Val Gly Phe
260 - 265 270
Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn Thr Gly Val Lys Leu
275 280 285
Thr Glu Arg Gly Ala Ile Asp Ile Asp Glu His Met Arg Thr Asn Val
290 295 300

ARG P BEFARE (ONS) ASLIS (210X20720% ) 4o,

( m\%‘*‘)ﬁ%@\* BN Bk Sk 3y )
W



1289604

A

i'.:g

-3 T e Sk 1 e e R o

Al
B7

A~ B (162 )

Asp Gly Ile Tyr Ala Ile Gly Asp Val Thr Ala Lys Leu Gln Leu Ala
305 310 315 320
His Val Ala Glu Ala Gln Gly Ile Val Ala Ala Glu Thr Leu Ala Gly
325 330 335
Ala Glu Thr Gln Thr Leu Gly Asp Tyr Met Met Met Pro Arg Ala Thr
340 345 350
Phe Cys Asn Pro Gln Val Ala Ser Phe Gly Tyr Thr Glu Glu Gln Ala
355 ' 360 365
Lys Glu Lys Trp Pro Asp Arg Glu Ile Lys Val Ser Ser Phe Pro Phe
370 375 380
Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu Thr Asp Gly Phe Ala
385 390 395 400
Lys Ile Val Ala Asp Ala Glu Phe Gly Glu Leu Leu Gly Gly His Ile
405 410 415
Val Gly Ala Asn Ala Ser Glu Leu Leu Asn Glu Leu Val Leu Ala Gln
420 425 430
Asn Trp Asp Leu Thr Thr Glu Glu Ile Ser Arg Ser Val His Ile His
435 440 445
Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala His Gly Val Asn Gly
450 455 460

His Met Ile Asn Phe

465

<210> 33
<211> 4096
<212> DNA

213> BIE R AR B

<220>
<221> CDS
<222> (250)..(3951)

<400> 33

ccggateate gtggttgacg ggggacgtat catcgaggat ggtteccacg atgaacttet 60

gggagegaat ggaacctacg caacaatgtg geatttagta gggtgacagg atattttagg 120
aaagacttgt taccaaaagg tgctaatact ggggtgctag gtccccgega ccggaaccag 180
cgttacagtg gataaaataa agcccattta gaaccctcaa caagcaagga aaagaggega 240
gtacctgee gtg age age get agt act ttc ggc cag aac geg tgg ctg gtg 291

Val Ser Ser Ala Ser Thr Phe Gly Gln Asn Ala Trp Leu Val
| 5 10
gat gag atg ttc cag cag ttc aag aag gac ccc cag tcc gtg gac aag 339

AER AR T REFARE (CNS) AMLE (21029788 ) 65
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A7
B7

Z o~ BB

Asp

15
gaa
Glu

get
Ala

tca
Ser

gea
Ala

gcg
Ala

95
get
Ala

tece
Ser

tee
Ser

gte
Val

.cac
His
175
atg

( 163)

Glu Met Phe Gln Gln

tgg
Trp

ace
Thr

act
Thr

ccg
Pro

80
tee
Ser

gee
Ala

ate
Ile

gte
Val

aac
Asn
160
atc
Ile

aac

aga gag ctc
Arg Glu Leu

35
ccC gce ace
Pro Ala Thr

50

tce gga cag
Ser Gly Gln
65
gee tet geg
Ala Ser Ala

aag cct gcce
Lys Pro Ala

atg cct gag

Met Pro Glu
115

gcc aag aac

Ala Lys Asn

130

cgc gac atg

Arg Asp Met

145

gac cag ctc

Asp Gln Leu

atc gge tac
[le Gly Tyr

aac tcc tat

Met Asn Asn Ser Tyr

195

Pro

Phe Lys
20
tte
Phe

gag tct
Glu Ser
ccc gaa gcc
Glu Ala

tee
Ser

acc gec
Thr Ala

70
gce aag
Ala Lys
85
aag gcc
Lys Ala

cca
Pro

dag
Lys
100
ccg
Pro

gga acc
Gly Thr

gac ctc
Asp Leu

atg
Met

cee
Pro

gcg Ccgc
Ala Arg
150
cge acc
Arg Thr
165
atg gtg
Met Val

aag
Lys

gee
Ala
180
gac
Asp

atc gtc
[le Val

ccg gag cac atc aac ctc gge ctg
Pro Glu His Ile Asn Leu Gly Leu

210

ggc tcc cgt gee cte gtg gte gee
Gly Ser Arg Ala Leu Val Val Ala

225

230

Lys

cag
Gln

aag
Lys

59
aag
Lys

get
Ala

aag
Lys

ace
Thr

tee
Ser
135
cte
Leu

cgt
Arg

aag
Lys

gac
Asp

gee
Ala
215
gee
Ala

Asp Pro Gln

gg8g
Gly
40

25

ggt
Gly

ccce
Pro

aag gca get

Lys

get
Ala

gee
Ala

gag
Glu

cca
Pro
120
cte
Leu

atg
Met

ggcC
Gly

get
Ala

g&c
Gly
200
atc
Ile

atc
[le

Ala

gee
Ala

cct
Pro

tece
Ser
105
cte
Leu

gag
Glu

‘tte

Phe

ggc
Gly

gtc
Val
185
aag
Lys

gac
Asp

aag

Ala

cct
Pro

gtt
Val

90
cce
Pro

agg
Arg

gtg
Val

gag
Glu

aag
Lys
170
atg
Met

ccg
Pro

cte
Leu

gaa

Ser Val Asp

cag gct gaa
Gln Ala Glu
45

tcg tcg cag
Ser Ser Gln
60

gce gee
Ala Ala

75

aag caa
Lys Gln

aag
Lys

aac
Asn

tce
Ser

ctg
Leu

aag
Lys

tte
Phe
125
gec
Ala

atc
Ile

ggc
Gly

cece
Pro

acc
Thr
140
cgc
Arg

aac
Asn
155
ate
Ile

gee
Ala

tte
Phe

tce
Ser

geca
Ala

cac
His

ceg
Pro

tce
Ser

gte
Val
205
cag aag
Gln Lys
220

gag aag

ctg
Leu

cec
Pro

acc

Lys

30
aag
Lys

tee
Ser

acc
Thr

cag
Gln

cca
Pro
110
aag
Lys

acc
Thr

atg
Met

acc
Thr

gac
Asp
190
gte
Val

gac
Asp

atg

Lys Glu Thr Glu Lys Met

235

387

435

483

831

579

627

675

723

171

819

867

915

963

AMIEREFA FPEBEZLE (CNS) ALE (210X 2970 % )

- 166 -

P Bvmbsk ok Sl )

(S i 2 3 o) e

————— e ..



1289604

A7
B7

"
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HET R R O 3 N Omo I e I g oY S 3

acc tte tcc
Thr Phe Ser
240
cge gtc gge
Arg Val Gly
255
ttg
Leu

acc
Thr

aac
Asn

ace
Thr

aag
Lys

g8c
Gly

tte
Phe
305
cte
Leu

gee
Ala

gag
Glu

ggc
Gly

aag
Lys
320
gCg
Ala

g8C
Gly

gaa
Glu

1335

gac gat
Asp Asp

gCg
Ala

atg
Met

ace
Thr

ccg
Pro

cgt
Arg
385
gee
Ala

aac acc
Asn Thr

atc
[le
. 400
gte ccg gat
Val Pro Asp
415

tgg gat ctg
Trp Asp Leu

cte
Leu

acc atg acc
Thr Met Thr

£~ BB (164 )

cag ttc ctg
Gln Phe Leu

aag ctc acc
Lys Leu Thr

260
ccg ggt gec
Pro Gly Gly

275

cag ggc acc
Gln Gly Thr
290 |
cag
Gln

get gee
Gly Ala

acc atc
Thr Ile

gte
Val

tce
Ser

ggt gag
Gly Glu

340
tgg gat
Trp Asp
355

tgg gca
Trp Ala

tte
Phe

cgc
Arg
370
gte
Val

atg cag
Met Gln

acc aac
Thr Asn

gac
Asp

tat
Tyr

gag gcc
Glu Ala
245

atg gat
Met Asp

gac
Asp

gag gac gtt gtg gca

Glu Asp Val

250
tac cag ggt
Tyr Gln Gly

Val

gte
Val

Ala

ace
Thr

atc ggt
Ile Gly

atc atc
[le Ile

tee gag
Ser Glu
310
acc tcc
Thr Ser
325
ttc ctg
Phe Leu

cac atc
His Ile

cag gac
GIn Asp

ctc atc
Leu Ile

390
cca ctg
Pro Leu

- 405

cac
His

cgt gac

Arg Asp
420

cgt acc

Arg Thr

435

cgc gag

gac
Asp

cteg

Leu Arg Glu

cte gac
Leu Asp

tte cac
Phe His

gtg‘ctc
Val Leu

ace
Thr

ggt
Gly
295
gac
Asp

acc
Thr

cgce
Arg

tte
Phe

ctg
Leu
375
gag
Glu

cce
Pro

atd
I[le

gte
Val

agc
Ser

265
cge cac
Arg His
280
gte ggt
Val Gly

cgt cte
Arg Leu

tac gat
Tyr Asp

acc atg
Thr Met
345
gag gag
Glu Glu
360
ccc aac
Pro Asn

gee tac
Ala Tyr

tgg gtc
Trp Val

gag acc

Glu Thr
425

get gt

Gly Gly

440

cge cte

ate
Ile

tee
Ser

ccg
Pro

tee
Ser

atg
Met

gac
Asp
300
cte
Leu

gee
Ala

gag
Glu
319
cgc
Arg

gtc
Val

cac
His
330
tee
Ser

ctg
Leu

cag
Gln

gtt
Val

atg
Met

aac
Asn

gtg
Val
380
cge
Arg

ggt
Gly

acc
Thr

tece
Ser
395
cag ccc
Gln Pro
410

cac ggc
His Gly

cge
Arg

ggc
Gly

ctg
Leu

ttc ggt ggc
Phe Gly Gly

CgC gcc gcc

cge
Arg

atc
Ile

cgt
Arg
285
tac
Tyr

ggt
Gly

atc
Ile

cte
Leu

tee
Ser

tee
Ser
270
ctg
Leu

ccg
Pro

gtg
Val

cag
Gln

gtg
Val

350

cce
Pro
365
gac
Asp

get
Gly

atg
Met

acc
Thr

aag
Lys
445
tac

Arg Leu Arg Ala Ala Tyr

tac
Tyr

aag
Lys

cac
His

cee
Pro

ctg
Leu
430
gag
Glu

acc
Thr

1011

1059

1107

1155

1203

1251

1299

1347

1395

1443

1491

1539

16587

1635

G g 5 ot B )
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AT
B7

A~ BB (165 )

ctc aag
Leu Lys

acc tgg
Thr Trp
480
gcc gag
Ala Glu
495
'gag aac
Glu Asn

gag ggt
Glu Gly

gee gea
Ala Ala

get cge
Gly Arg
560
atc ttc
Ile Phe
575
tce ggt
Ser Gly

atg ttc
Met Phe

cac ctce
His Leu

cag gac
Gln Asp

640
ctg cte
Leu Leu
655

acc atc

gtc
Val
465
ctg
Leu

cag
Gln

tte
Phe

gee
Ala

ggc
Gly
545
cte
Leu

aac
Asn

gac
Asp

gge
Gly

gag
Glu
625
atc
Ile

cac
His

aac

450
gge tec
Gly Ser

cag gac
Gln Asp

aag tac
Lys Tyr

ctg cag
Leu Gln

515
gag tca
Glu Ser
530

cag gsc
Gln Gly
aac gtg
Asn Val

gag tte
Glu Phe

gtg aag
Val Lys
595
gac ggc
Asp Gly
610
gee gte
Ala Val

ctg gac
Leu Asp

get gac

gag
Glu

cgce
Arg

atce
Ile
500
acc
Thr

ctg
Leu

ctt
Leu

ctg
Leu

gag'

Glu
580
tac
Tyr

gag
Glu

aac
Asn

aag
Lys

gcce

tac
Tyr

cte
Leu
485
ctg
Leu

aag
Lys

atc
I[le

gac
Asp

tte
Phe
565
ggc
Gly

cac
His

atc
[le

ceg
Pro

ggc
Gly
645
gee

Gly Asp Ala Ala

ctc gea

660
gee

ctg

acc
Thr
470
gag
Glu

cag
Gln

tac
Tyr

ccg
Pro

gag
Glu
550
aac
Asn

cag
Gln

cte
Leu

aag
Lys

gte
Val
630
ccg
Pro

tte
Phe

cet

455
cac
His

gee
Ala

aag
Lys

gte
Val

ctg
Leu
535
gte
Val

ate
Ile

atg
Met

ggt
Gly

gte
Val
615
gtg
Val

gac
Asp

atc ctc gac
[le Leu Asp

ggt atg ccc

Gly Met Pro
490

ctc aac gcc

Leu Asn Ala

505

ggC cag aag

Gly Gln Lys

520

atg gac tcc

Met Asp Ser

gtc atc gge
Val Ile Gly

gtc gge aag

Val Gly Lys
570

gag cag ggc

Glu Gln Gly

585

tcc gag ggc

Ser Glu Gly

600

tee cte acc

Ser Leu Thr

gag gge atce
Glu Gly Ile

ggc tac acc
Gly Tyr Thr
650

460
cge gat
Arg Asp
479
aag ccc
Lys Pro

gCC gag
Ala Glu

cgt tte
Arg Phe

gee ate
Ala Ile
540
atg ccc
Met Pro
555
cca ctg
Pro Leu

cag atc
Gln Ile

acc cac
Thr His

gee aac
Ala Asn
620
gtc cge
Val Arg
635
gtc gtc
Val Val

gee gge ctg gge ate gtg

Ala

ggt

Gly Leu Gly
665
tac gat gtc

[le Val

get ggc

gag
Glu

acc
Thr

gea
Ala

tee
Ser
525
gac
Asp

cac
His

gee
Ala

ggt
Gly

ctg
Leu
605
cce
Pro

gee
Ala

ccg
Pro

cce
Pro

acc

cgc
Arg

gee
Ala

tte
Phe
510
cte
Leu

ace
Thr

cgt
Arg

tcg
Ser

ggc
Gly
590
cag
Gln

tce
Ser

aag
Lys

ctg
Leu

gag
Glu
670
ate

1683

1731

1779

1827

1875

1923

1971

2019

2067

2115

2163

2211

2259

2307

RAHR AR T EE AR (ONS) AGHLS (210X29T0 ) o0
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A7
B7

A~ A (66 )

Thr Ile Asn Leu Ala

cac
His

age
Ser

ccg
Pro

ggc
Gly
735
atc
Ile

cca
Pro

tee
Ser

tce
Ser

gaa
Glu
815

atc
Ile

cgt
Arg

gtg
Val
720
cag
Gln

gac
Asp

tce
Ser

gtg
Val

cce
Pro
800
tce
Ser

gtg
Val

tece
Ser
705
tte
Phe

ctg
Leu

cte
Leu

atg
Met

cgt
Arg
785
gag
Glu

gtg
Val

gag cag acc
Glu Gln Thr

acc aac atc
Thr Asn Ile Thr Arg

675
gtc aac
Val Asn
690
atg cac
Met His

cac gtc
His Val

gee acc
Ala Thr

atc tge
Ile Cys
755
acc cag
Thr Gln
770
gee ace
Ala Thr

gac gcc
Asp Ala

ttc aac
Phe Asn

gge ate
Gly Ile

835
acc cge

850

aac acc cca gag ggc
Asn Thr Pro Glu Gly

865

Ala

aac
Asn

tac

Tyr

aac
Asn

gag
Glu
740
tac
Tyr

ccg
Pro

tac
Tyr

gag
Glu

gag
Glu
820
acc
Thr

gag

Leu

cag
Gln

gee
Ala

ggt
Gly
725
tac
Tyr

cge
Arg

aag
Lys

acc
Thr

gee
Ala
805
gte
Val

get
Gly

gaa

Arg

atc
I[le

acc
Thr
710
gac
Asp

cgt
Arg

ctg
Leu

atg
Met

gag
Glu
790
gtt
Val

aag
Lys

tec
Ser

ctg

Glu Glu Leu

tte acc tac
Phe Thr Tyr His

870

Gly

ggc
Gly
695
gac
Asp

gac
Asp

cgc
Arg

cgc
Arg

tac
Tyr
775
gac
Asp

gtc
Val

gaa
Glu

cag
Gln

gte
Val
855
cac

aag aag cgt gce gag tec gte ace gag
Lys Lys Arg Ala Glu Ser Val Thr Glu Gly Gly Ile Asp Trp Ala Trp

880

885

Tyr
680
tte
Phe

tgc
Cys

cce
Pro

cge
Arg

ggc
Gly
760
gag
Glu

cte
Leu

cgce
Arg

gee
Ala

gaa
Glu
840
gaa

Asp

acc
Thr

gee
Ala

gag
Glu

tte
Phe
745
cac
His

ctg
Leu

cte
Leu

gac
Asp

ggc
Gly
825
ctg
Leu

cte

Val Gly Gly Thr Ile

685

acc acc ccg gac tce
Thr Thr Pro Asp Ser

aag
Lys

get
Ala
730
g8c
Gly

aac
Asn

atc
Ile

ggc
Gly

tte
Phe
810
aag
Lys

acc
Thr

ggc

Glu Leu Gly

cca cgt gtg
Pro Arg Val

ggt gge ate

890

700
gee tte
Ala Phe
715
gtg gtc
Val Val

aag gat
Lys Asp

gag gct
Glu Ala

acc ggc
Thr Gly
780
cgt ggt
Arg Gly
795

cac gac
His Asp

aag cag
Lys Gln

cgt gge
Arg Gly

cag gcc

Gln Ala
860

gea ccg

Ala Pro

875

gac tgg

ggt tgc
Gly Cys

tgg gte
Trp Val

gte tte
Val Phe
750
gat gac
Asp Asp
769
CgC gac
Arg Asp

gac ctc
Asp Leu

cag atg
Gln Met

cct gat
Pro Asp
830
ctg gac
Leu Asp
845
tte gtc
Phe Val

gtg gce
Val Ala

gca tgg

2355

2403

2451

2499

2547

2595

2643

2691

2739

2787

2835

2883

2931

AR A F BB FARE (CNS ) AMRAE (210X29720% ) 459
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ggc gag ctc atc gece

Gly
895
cgc
Arg

gee
Ala

gag
Glu

gCcg
Ala

ggc
Gly
975
gee
Ala

gee
Ala

tac

Glu Leu Ile

ctc gee ggt
Leu Ala Gly

gtg gce atc

Val Ala Ile
930

ctg gea cag

Leu Ala Gln

945

ctg acc gag

Leu Thr Glu

960

aac ccg gac

Asn Pro Asp

aac ggt gca
Asn Gly Ala

aag tgg ggc
Lys Trp Gly

1010
gag ggc cag

Ala

gag
Glu
915
gac
Asp

gee
Ala

tac
Tyr

gee
Ala

¢ag
Gln
995
cag
Gln

get

Tyr Glu Gly Gln Gly

1025

tte
Phe
900
gat
Asp

gge tcc
Gly Ser

tee cge
Ser Arg

CCg aacC acc

Pro Asn Thr

aag
Lys

g8C g8C
Gly Gly
950
get atg
Gly Met
965
gtg gtg tce
Val Val Ser
980
acc
Thr

gCg
Ala

atc atc
[le Ile

acc

ctg gee acc tee gge agg ctg
Leu Ala Thr Ser Gly Arg Leu

905
cgt ggt acc
Arg Gly Thr

920
gCC gag gag
Ala Glu Glu
935
gegc aag ttc
Gly Lys Phe

gge ttc gaa

tte
Phe

tte
Phe

cte
Leu

tac

acc
Thr

aac
Asn

gtc
Val
955

gec

Gly Phe Glu Tyr Gly

970

tgg gag gea cag tte
Trp Glu Ala Gln Phe

985
gat gag tac
Asp Glu Tyr

1000

atc
Ile

tce teg gte ate ctg ctg

tce
Ser

ctg

Thr Ser Ser Val Ile Leu Leu Leu

1015

gte
Val
910
cac
His

cgt
Arg
925
cte
Leu

cag
Gln

cac
His

ccg
Pro
940
tac
Tyr

tee
Ser

aac
Asn

gtg
Val

tee
Ser

tac
Tyr

tte
Phe

ggt
Gly

gac
Asp

990 -

tce ggt
Ser Gly

1005
cce cac ggt
Pro His Gly

gag
Glu

1020

ccg gac cac tce tec gea cge ate gag cgt tte
Pro Asp His Ser Ser Ala Arg Ile Glu Arg Phe

1030

1035

ctg cag ctg tgc gee gag ggt tcc atg acc atc gee cag ccg acc ace
Glu Gly Ser Met Thr Ile Ala Gln Pro Thr Thr

Leu GIn Leu Cys Ala

1040

ccg geg aac tac tte

1055
aag cgc ccg ctg gte gte tte acc ccg aag tce atg ctg cge aac

1045

1050

cac ctg ctg cgt cgt cac geca ctg ggc aag atg
Pro Ala Asn Tyr Phe His Leu Leu Arg Arg His Ala Leu Gly Lys Met
1060

1065

1070
aag

Lys Arg Pro Leu Val Val Phe Thr Pro Lys Ser Met Leu Arg Asn Lys

Ser Val Ile Asp Asp Pro Asn Val Ala Asp Ala Ser Lys Val Lys

1090

1075
gce gee acce tcc get ccg gag gag ttc acc gag gtc acc cge tte
‘Ala Ala Thr Ser Ala Pro Glu Glu Phe Thr Glu Val Thr Arg Phe
1095

1080

1085
aag
Lys

1100
tec gtg atc gac gat ccg aac gtg geg gat gee tcc aag gtg aag aag

Lys

3027

3075

3123

3171

3219

3267

3315

3363

3411

3459

3507

3555

3603

AR R A P BB R (CNS) A4 (210X297TA% )
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1105 1110 1115
atc atg ctg tgc tcc gge aag atc tac tac gaa ctg gcc aag cge aag
Ile Met Leu Cys Ser Gly Lys Ile Tyr Tyr Glu Leu Ala Lys Arg Lys
1120 1125 1130
gag aag gac aac cgc gac gac atc geg atc gtg cge atc gag atg ctg
Glu Lys Asp Asn Arg Asp Asp Ile Ala Ile Val Arg Ile Glu Met Leu
1135 1140 1145 1150
cac ccg atc ccg ttc aac cgt ctg cge gac gee tte gac gge tac cce
His Pro Ile Pro Phe Asn Arg Leu Arg Asp Ala Phe Asp Gly Tyr Pro
1155 1160 1165
aac gcc gag gag atc ctg ttc gtt cag gac gag ccg geca aac cag ggt
Asn Ala Glu Glu Ile Leu Phe Val Gln Asp Glu Pro Ala Asn Gln Gly
1170 1175 1180
gee tgg ccg tte tac cag gag cac ctg ccc aac ctc atc gag gge atg
Ala Trp Pro Phe Tyr 6ln Glu His Leu Pro Asn Leu Ile Glu Gly Met
1185 1190 1195
ctc ccg atg cgt cge atc teg cge cgt tee cag tece teg act geg acc
Leu Pro Met Arg Arg Ile Ser Arg Arg Ser Gln Ser Ser Thr Ala Thr
1200 . 1209 1210
get atc geg aag gtg cac acc atc gag cag cag aag ctg ctg gat gat
Gly Ile Ala Lys Val His Thr Ile Glu Gln Gln Lys Leu Leu Asp Asp
1215 1220 1225 1230
gceg tte aac gca taaacgttaa tacagcggtt gataccttga accccgecge
Ala Phe Asn Ala
accctttaga tgcgggegeg gttttgettt gectgeatag gegataatat tcatatacac
ccatcacgtt taagttctge atttggatcg tgcgagcatc ccggt

<210> 34
211> 1234
<212> PRT

ARG 78S SN

<400> 34 ‘
Val Ser Ser Ala Ser Thr Phe Gly GIn Asn Ala Trp Leu Val Asp Glu
1 5 10 15
Met Phe Gln Gln Phe Lys Lys Asp Pro Gln Ser Val Asp Lys Glu Trp
20 25 30
Arg Glu Leu Phe Glu Ser Gln Gly Gly Pro Gln Ala Glu Lys Ala Thr
35 40 45
Pro Ala Thr Pro Glu Ala Lys Lys Ala Ala Ser Ser Gln Ser Ser Thr
50 55 60

3651

3699

3747

3795

3843

3891

3939

3991

4051
4096

AR B B R FARE (CNS ) AMAE (210X 2970 ) 171 -
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Ser Gly Gln Ser Thr Ala Lys Ala Ala Pro Ala Ala Lys Thr Ala Pro
65 70 75 80
Ala Ser Ala Pro Ala Lys Ala Ala Pro Val Lys Gln Asn Gln Ala Ser
85 90 95
Lys Pro Ala Lys Lys Ala Lys Glu Ser Pro Leu Ser Lys Pro Ala Ala
_ 100 105 110
Met Pro Glu Pro Gly Thr Thr Pro Leu Arg Gly Ile Phe Lys Ser Ile
115 ’ 120 125
Ala Lys Asn Met Asp Leu Ser Leu Glu Val Pro Thr Ala Thr Ser Val
130 135 140
Arg Asp Met Pro Ala Arg Leu Met Phe Glu Asn Arg Ala Met Val Asn
145 150 155 160
Asp Gln Leu Lys Arg Thr Arg Gly Gly Lys Ile Ser Phe Thr His Ile
165 170 175
Ile Gly Tyr Ala Met Val Lys Ala Val Met Ala His Pro Asp Met Asn
180 185 190
Asn Ser Tyr Asp Ile Val Asp Gly Lys Pro Ser Leu Val Val Pro Glu
195 200 205
‘His Ile Asn Leu Gly Leu Ala Ile Asp Leu Pro Gln Lys Asp Gly Ser
210 215 220
Arg Ala Leu Val Val Ala Ala Ile Lys Glu Thr Glu Lys Met Thr Phe
225 230 235 - 240
Ser GIn Phe Leu Glu Ala Tyr Glu Asp Val Val Ala Arg Ser Arg Val
245 250 255
Gly Lys Leu Thr Met Asp Asp Tyr Gln Gly Val Thr Ile Ser Leu Thr
260 265 270
Asn Pro Gly Gly Ile Gly Thr Arg His Ser Ile Pro Arg Leu Thr Lys . )
275 280 285
Gly Gln Gly Thr Ile Ile Gly Val Gly Ser Met Asp Tyr Pro Ala Glu
290 - 295 300
Phe Gln Gly Ala Ser Glu Asp Arg Leu Ala Glu Leu Gly Val Gly Lys
305 310 315 320
Leu Val Thr Ile Thr Ser Thr Tyr Asp His Arg Val Ile Gln Gly Ala
325 330 335
Glu Ser Gly Glu Phe Leu Arg Thr Met Ser Gln Leu Leu Val Asp Asp
340 345 350
Ala Phe Trp Asp His Ile Phe Glu Glu Met Asn Val Pro Tyr Thr Pro
355 360 365
Met Arg Trp Ala Gln Asp Leu Pro Asn Thr Gly Val Asp Lys Asn Thr
370 375 380
Arg Val Met Gln Leu Ile Glu Ala Tyr Arg Ser Arg Gly His Leu Ile

(oot Bt ms
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385 390 395 400
Ala Asp Thr Asn Pro Leu Pro Trp Val Gln Pro Gly Met Pro Val Pro
409 410 415
Asp His Arg Asp Leu Asp Ile Glu Thr His Gly Leu Thr Leu Trp Asp
420 425 430
Leu Asp Arg Thr Phe His Val Gly Gly Phe Gly Gly Lys Glu Thr Met
: 435 440 445
Thr Leu Arg Glu Val Leu Ser Arg Leu Arg Ala Ala Tyr Thr Leu Lys
450 455 , 460

‘val Gly Ser Glu Tyr Thr His Ile Leu Asp Arg Asp Glu Arg Thr Trp

465 470 475 480
Leu Gln Asp Arg Leu Glu Ala Gly Met Pro Lys Pro Thr Ala Ala Glu
485 490 495
Gln Lys Tyr Ile Leu Gln Lys Leu Asn Ala Ala Glu Ala Phe Glu Asn
500 ' 505 510
Phe Leu Gln Thr Lys Tyr Val Gly Gln Lys Arg Phe Ser Leu Glu Gly
515 520 525
Ala Glu Ser Leu Ile Pro Leu Met Asp Ser Ala Ile Asp Thr Ala Ala
530 . 535 540
Gly Gln Gly Leu Asp Glu Val Val Ile Gly Met Pro His Arg Gly Arg
545 550 555 560
Leu Asn Val Leu Phe Asn Ile Val Gly Lys Pro Leu Ala Ser Ile Phe
565 570 575
Asn Glu Phe Glu Gly GIn Met Glu Gln Gly Gln Ile Gly Gly Ser Gly
580 585 590
Asp Val Lys Tyr His Leu Gly Ser Glu Gly Thr His Leu Gln Met Phe
595 600 605
Gly Asp Gly Glu Ile Lys Val Ser Leu Thr Ala Asn Pro Ser His Leu
610 615 620
Glu Ala Val Asn Pro Val Val Glu Gly Ile Val Arg Ala Lys Gln Asp
625 630 635 640
Ile Leu Asp Lys Gly Pro Asp Gly Tyr Thr Val Val Pro Leu Leu Leu
645 650 655
His Gly Asp Ala Ala Phe Ala Gly Leu Gly Ile Val Pro Glu Thr Ile
660 665 670
Asn Leu Ala Ala Leu Arg Gly Tyr Asp Val Gly Gly Thr Ile His Ile
675 | 680 685
Val Val Asn Asn Gln Ile Gly Phe Thr Thr Thr Pro Asp Ser Ser Arg
690 695 700
Ser Met His Tyr Ala Thr Asp Cys Ala Lys Ala Phe Gly Cys Pro Val
705 710 715 720

AR LA BB RARE (CNS) AL (2102970 ) 40a
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Phe His Val Asn Gly Asp Asp Pro Glu Ala Val Val Trp Val Gly Gln
725 730 739
Leu Ala Thr Glu Tyr Arg Arg Arg Phe Gly Lys Asp Val Phe Ile Asp
740 745 750
Leu Ile Cys Tyr Arg Leu Arg Gly His Asn Glu Ala Asp Asp Pro Ser
755 760 765
Met Thr Gln Pro Lys Met Tyr Glu Leu Ile Thr Gly Arg Asp Ser Val
770 TS 780
Arg Ala Thr Tyr Thr Glu Asp Leu Leu Gly Arg Gly Asp Leu Ser Pro
785 790 795 800
Glu Asp Ala Glu Ala Val Val Arg Asp Phe His Asp Gln Met Glu Ser
805 810 815
Val Phe Asn Glu Val Lys Glu Ala Gly Lys Lys Gln Pro Asp Glu Gln
820 825 830
Thr Gly Ile Thr Gly Ser Gln Glu Leu Thr Arg Gly Leu Asp Thr Asn
835 840 845
Ile Thr Arg Glu Glu Leu Val Glu Leu Gly Gln Ala Phe Val Asn Thr
850 855 860
Pro Glu Gly Phe Thr Tyr His Pro Arg Val Ala Pro Val Ala Lys Lys
865 870 875 880
Arg Ala Glu Ser Val Thr Glu Gly Gly Ile Asp Trp Ala Trp Gly Glu
' 885 890 895
Leu Ile Ala Phe Gly Ser Leu Ala Thr Ser Gly Arg Leu Val Arg Leu
900 905 910
Ala Gly Glu Asp Ser Arg Arg Gly Thr Phe Thr Gln Arg His Ala Val
915 920 925
Ala Ile Asp Pro Asn Thr Ala Glu Glu Phe Asn Pro Leu His Glu Leu
930 935 940
Ala Gln Ala Lys Gly Gly Gly Lys Phe Leu Val Tyr Asn Ser Ala Leu
945 950 ‘ 955 960
Thr Glu Tyr Ala Gly Met Gly Phe Glu Tyr Gly Tyr Ser Val Gly Asn
965 970 975
Pro Asp Ala Val Val Ser Trp Glu Ala Gln Phe Gly Asp Phe Ala Asn
980 985 990
Gly Ala Gln Thr Ile Ile Asp Glu Tyr Ile Ser Ser Gly Glu Ala Lys
995 1000 1005
Trp Gly Gln Thr Ser Ser Val Ile Leu Leu Leu Pro His Gly Tyr Glu
1010 1015 1020
Gly Gln Gly Pro Asp His Ser Ser Ala Arg Ile Glu Arg Phe Leu Gln
025 1030 1035 - 1040
Leu Cys Ala Glu Gly Ser Met Thr Ile Ala Gln Pro Thr Thr Pro Ala

R BB AR (ONS ) ALAE (2102978 ) 4y
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1045 1050 1055
Asn Tyr Phe His Leu Leu Arg Arg His Ala Leu Gly Lys Met Lys Arg
1060 1065 1070
Pro Leu Val Val Phe Thr Pro Lys Ser Met Leu Arg Asn Lys Ala Ala
1075 1080 1085
Thr Ser Ala Pro Glu Glu Phe Thr Glu Val Thr Arg Phe Lys Ser Val
1090 1095 1100
[le Asp Asp Pro Asn Val Ala Asp Ala Ser Lys Val Lys Lys Ile Met
105 1110 1115 1120
Leu Cys Ser Gly Lys Ile Tyr Tyr Glu Leu Ala Lys Arg Lys Glu Lys
1125 1130 1135
Asp Asn‘APg Asp Asp Ile Ala Ile Val Arg Ile Glu Met Leu His Pro
1140 1145 1150
Ile Pro Phe Asn Arg Leu Arg Asp Ala Phe Asp Gly Tyr Pro Asn Ala
1155 : 1160 1165
Glu Glu Ile Leu Phe Val Gln Asp Glu Pro Ala Asn Gln Gly Ala Trp
1170 1175 1180
Pro Phe Tyr Gln Glu His Leu Pro Asn Leu Ile Glu Gly Met Leu Pro
185 1190 1195 1200
Met Arg Arg Ile Ser Arg Arg Ser Gln Ser Ser Thr Ala Thr Gly Ile
1205 1210 1215
Ala Lys Val His Thr Ile Glu Gln Gln Lys Leu Leu Asp Asp Ala Phe
1220 1225 1230

( m«%‘m:‘ﬁ\%@hﬁ" N Bk Bk )

Asn Ala

<210> 35

211> 20 . )

<212> DNA

Q13>
NP5

<220>
<223> NGy fiti:aceA 28 |F

<400> 35
cctctaccca gegaacteceg ' 20

<210> 36
211> 20
<212> DNA

QB> AR

e ——— S W ————————
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<220>
<223> NEFF& fii:aceA 7 5[+

<400> 36
ctgeecttgaa ctecacggttce

<210> 37
211> 20
<212> DNA

QLY NERFRY

<220>
223> NEFYIZ fifiaccBCZ 5 |

<400> 37
catccacccec ggctacgget

<210> 38
211> 20
<212> DNA

AP ASEF

<220>
<223> N5 il accBCY 5| f

<400> 38

cggtegactgg gtgttecace

<210> 39

<211> 20

<212> DNA

213> NEFRY

<220>
223> NEFP fiat:dtsR1 & 5[

<400> 39
acggeccage cctgaccgac

<210> 40
211> 20

20

20

20

20

AUIER @A P E B FARE (CNS) Ad3AE (210X 2970 % )
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<212> DNA
213> MNE&EF

<220>
<223> NGRS filsti:dtsR1 2 5[ F

<400> 40
agcagcgeee atgacggega

<210> 41
211> 20
<212> DNA

VAR NEFEYI

<220>

Q2> JEREHIZdtsR2 25|

<400> 41
acggcccage cctgagegac

210> 42
211> 20
<212> DNA

2> NiEFY

<220>
<223> NEFI < fli:dtsR 2 2 5 | F

<400> 42
agcagegeee atgacggega

<210> 43
211> 20
<212> DNA

QL NEFF

<220>
223> AR plpfk 251

<400> 43
cgtcatccga ggaatcgtee

I

I

I

I

I

I

;gl
£ |
Mo
LA
20 gl

z
z |
¥
¥

A |

®.
Ax
x T
7|

=
I

I

I

20 |
3T

I

I

I

I

I

I
°:
]
I

20 }
I

I

I

I

I

I

I

I

I

I

20 |
I

AUHER A P BB R ARE (CNS) AdRAE (210X 297205 )
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<210> 44
211> 20

<212> DNA

Q21> ANEFY

220>
<223> NEFPHZ i pfk 25|+

<400> 44
cgtgecggee catgacctee _ 21

<210> 45
<21> 17
<212> DNA

213> AR

<220>
<223> N&EFF it scrB 2 8| F

<220>

<221> UNSURE

<222> (3)

<223> n=a or g or ¢ or t

<400> 45
ggncghytba aygaycc 17

<210> 46
Q211> 20
<212> DNA

QP AR

<220>
Q2> NERFYflaiserB 2515

<220>

<221> UNSURE

<222> (18)

<223> n=a or g or c or t

AR AR T RRAFARE (ONS) AdRAE (210X29708 ) 440
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<400> 46
gercaytccc acatrtancc

<210> 47
211> 20
<212> DNA

<L NG

<220>
<223> NSRS fiat:gluABCD Z 5|1

<400> 47
ccatccggat ccggcaagtce

<210> 48
211> 20
<212> DNA

213> A EF

<220>
223> NEFYIZI#at:gluABCD 25 |F

<400> 48
aatcccatct cgtgggtaac

<210> 49
211> 23
<212> DNA

QP A

<220>
QP B :pdhA 23] T

<400> 49
actgtgtcca tgggtettgg cce

<210> 50
<211> 20
<212> DNA

2> NEFA

20

D

20

20

23

AU R EE A P BB R AR (CNS) A4S (210X 29708 ) 179 -
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<220>
<223> N&E R fdipdhA 25 [F

<400> 50
cgctggaatccgaacatega

<210> 51
211> 26
<212> DNA

<> NEFA

<220>
<223> NSE Ry tiipe 51

<400> 51
ggcgcaacct acgacgttge aatgeg

<210> 52
211> 20
<212> DNA

QP ASEF

<220>
223> ASEFFIZipe 51T

<400> 52
tggccgeetg ggatetegte

<210> 53

211> 20

<212> DNA

> NGRS

+<220>

223>  NEFIIZHpee 25|+

<400> 53
ggttectgga ttggtggaga

<210> 54
211> 20

20

26

20

20

AUk SR R E i A P B B FARRE (CNS ) AdfLE (210X 2970 % )
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<212> DNA
QY AR

<220>
P NEFFIZHpee 25T

<400> 54
ccgecatect tgttggaate

<210> 55
211> 20
<212> DNA

213> NIEFFY

<220>
<223> NEFYNZ il acn 28 [F

<220>

<221> UNSURE
<222> (3,6,9)
<223> n=f

<400> 55
gtnggnacng aytcscatac

<210> 56

<211> 20

<212> DNA

<> NERY

<220>
<23 NEFS 2 it acnz 5+

<220>

<221> UNSURE
<222> (3,9,18)
223> n=fJlE

<400> 56
genggagana tgtegrtengt

20

20

20

AR R A P EB FARE (CNS) A4 (210X 2970 % )
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<210> 57
211> 20
<212> DNA

QB> AEFF

<220>
@AY ficd 231

<400> 57
gacatttcac tcgctggacg

<210> 58
211> 20
<212> DNA

QB AR

220>
Q2> AsEFHIZiicd 25T

<400> 58
ccgtactctt cagecttetg

<210> 59
QL 17T
<212> DNA

213> A%@"ﬁﬂ

<220>
<223> NEFFFI fitilpd 251 F

<400> 59
atcatcgcaa ccggttce

<210> 60
211> 19
<212> DNA

RN 12 21

<220>
<223> NEFPYZ ftilpd 251+

20

20

17

AR E A T EEFARE (CNS) A4 (210X 29725 )

-182 -

Cotp g s s (Bt )



1289604

R
73

S P R Ol 356 H o Ju e I o Y S 3

AT
B7

& BB (180 )

<400> 60
cgtcaccgat ggegtaaat 19

<210> 61
.<211> 20
<212> DNA

QP> A

<220>
<223> NG PP filt:odhA 2 5 [

<400> 61
acaccgtggt cgecteaacg ' 20

<210> 62
<211> 20
<212> DNA

QD NEF

<220>
@23 ANEFYIZHodhA Z5 15

<400> 62
tgctaacceg tcccacctgg 20

<210> 63

<211> 20

<212> DNA

21> NEFY

<220>
22> AR flpd #E PCR 25T

<400> 63
tacgaggage agatcctcaa ' 20

<210> 64
2L 20
<212> DNA

Q> NEFl

FHAF AR T BE AR (CNS) ALAE (210X29T008 ) o0
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<220>
223> NEFFI fii:Ipd fifiE PCR 251

<400> 64
ttgacgcegg tgttctcecag 20

<210> 65
Q21> 20
<212> DNA

QP AEFH

<220>
223> NG iiican LA BIEH L 5

<400> 65
ggtgaageta agtagttage 20

<210> 66

211> 18

<212> DNA

@13 A&

<220>
<223> NiEfFPZ ffilt:can LA B5E.2 51

<400> 66
agctactaaa cctgeacc 18

<210> 67
211> 20
<212> DNA

Q> AT

<220>
@ NEFHIZfElicd LA S5 3T

KRR E A T B RARAE (CONS) AdiLE (210X 297TAK ) 184 -
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A7
B7

&~ BABLA (180 )

<400> 67
ccgtactett cagecttctg 67

<210> 68
211> 18
<212> DNA

213> N[z

<220>
<223> NEFII fhatiicd LA 3882 5 [ F

<400> 68
tcgteettgt tccacate 18

<210> 69
Q2L 17
<212> DNA

<213> NEF

(T

<220>
<223> NI fili:lpd LA #5825 11

<400> 69
atcatcgcaa ccggttce 17

<210> 70
211> 20
<212> DNA

213> N&EFH

<220>

<223> N&EFyz fati:lpd LA 35 5 |
<400> 70

tacgaggage agatcctcaa 20

210> 71
211> 20

AER AR T RBEFARE (CNS) AR (210X29T88 ) yop
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AT P RO 3 ome U 2B g o S 3

- A7
B7

A~ BAES (g3 )

<212> DNA
213> NEFY

<220>
WP [ R acn LA BAEZ 51T

<400> 71
gctaactact tagcttcacc . 20

<210> 72
211> 20
<212> DNA

2> AR

<220>
<223> NEFAI fiacn LA SEEZ5 T

<400> 72
gaaccaggaa ctattgaacc 20

"<210> 73
211> 18
<212> DNA

2B SR

<220>
223> NERFYIZiicd LA S5 T

<400> 73
tccgatgtca tcatcgac 18

<210> 74

211> 18

<212> DNA
QL AFEFY

<220>
<223> N2 fatiicd LA SS5EZ 51T

R T RE SR (CNS) AL (210X29TM8 ) o

R o i < B Bk B v )
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A7
B7

F~ BB (184 )

<400> 74
atgtggaaca aggacgac

<210> 75
<211> 35
<212> DNA

Q2L AEFAI

<220>

<400> 75

<210> 76
Q211> 35
<212> DNA

SIS

<220>

<400> 76

<210> 77
@ll> 32
<212> DNA

Kood
=

913> NEFY

<220>

<400> 77

HE DR O B M Ome Ju e 2T jyn of S 3

gtacatattg tcgttagaac gcgtaatacg actca

cgttagaacg cgtaatacga ctcactatag ggaga

18

<223> NIEFFHIZ ffiati:odhA LA I8, 5 F

35

223> NEFYIftiodhA LA B2 5 [ F

35

<223> NI i ok gdh ERZ51F

AU R A b BB F AR (CNS) AdHLE (210X 2972 % )

- 187 -

( m%‘lﬁ\ﬁ%@\*ﬁ? N Bk Bkl )

R



1289604
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7

BT PR 3 M Ome I 2 e o S 3

A7
B7

&~ ARSI (185 )

gegectgeag gtecgagggt gtgcgttcgg ca

<210> 78
<211> 32
<212> DNA

Q1> NEFY

<220>

<223> NEFF i oK gdh £ 5[

<400> 78

gegeetgeag ccaccagga tgeectcaace ag

<210> 79
211> 1344
<212> DNA
213>

<220>
<221> CDS

NEFF

222> (1)..(1341)

<400> 79

atg act gta

Met Thr Val
1

cgec aac gcc

Arg Asn Ala

gaa tct ctg
Glu Ser Leu

35
ggt ctg atce
Gly Leu Ile

50

gtg ccc tgg
Val Pro Trp
65
cgt gtc cag

gat gag cag gtc tcc aac tac tac gac
Asp Glu Gln Val Ser Asn Tyr Tyr Asp
5 10
geg gaa cct gag ttc cac cag gct gte
Gly Glu Pro Glu Phe His Gln Ala Val
20 25
aag atc gtc ctg gag aag gac ccg cac
Lys Ile Val Leu Glu Lys Asp Pro His
40

cag cgt ctc tge gaa ccg gaa cge cag
Gln Arg Leu Cys Glu Pro Glu Arg Gln

55 60
gtg gat gac aac ggt cag gtg cac gte

atg ctg ctg

Met Leu Leu
15

geg gag gtt

Ala Glu Val

30

tac gee gac

Tyr Ala Asp

45

ctg atc ttc

Leu Ile Phe

aac cgt ggt

Val Asp Asp Asn Gly Gln Val His Val Asn Arg Gly

70 75

ttc aac tcc gea ctc ggc ccg tac aag ggt ggt ctg

aag
Lys

cte
Leu

tac
Tyr

cgt
Arg

tte
Phe

80
cgt

32

32

48

96

144

192

240

288

AR AR T EBEFAEE (CNS) AdAE (210X 2974 % )
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Ko
A

HED P O 3 ome Ju e . f Y 3 3

A7
B7

A~ B (155 )

Arg Val Gln

tte
Phe

cag
Gln

ggt
Gly

cge
Arg
145
tac
Tyr

ggt
Gly

get
Gly

acc
Thr

aag
Lys
225
tee
Ser

gCg

cac
His

atc
[le

get
Gly
130
tte
Phe

cgg
Arg

tac
Tyr

gtg
Val

gag
Glu
210
gCg
Ala

g&c
Gly

gtt

Ala Val

aac ggt
Asn Gly

cce
Pro

tte
Phe
115
tee
Ser

tgc
Cys

gat
Asp

cte
Leu

cte
Leu
195
gee
Ala

gaa
Glu

aac
Asn

gtg
Val

Phe

tee
Ser
100
aag
Lys

gac
Asp

cag
Gln

gte
Val

tte
Phe
180
acc
Thr

acc
Thr

ggg
Gly

gtg
Val

gte

Asn

85
gte
Val

aac
Asn

ttc
Phe

tee
Ser

ceg
Pro
165
gac
Gly

ggc
Gly

ggc
Gly

gag
Glu

gee
Ala
245
ggc

Ser

aac
Asn

tece

Ser

gac
Asp

tte
Phe
150
gee
Ala

cac
His

aag
Lys

tte
Phe

acc
Thr
230
acc
Thr

ttc

Val Gly Phe

260

gtt gac gtg gcc
Asp Val Ala

Val
275

gca cge gtg tec tee tac
.Ala Arg Val

290

Ser Ser Tyr

Ala

cte
Leu

cte
Leu

ccg
Pro
135
atg
Met

get
Gly

tac
Tyr

gec
Gly

ggc
Gly
215
cte
Leu

tac

Leu

g8c
Gly

acc
Thr
120
aag
Lys

acce
Thr

gac
Asp

cge
Arg

ctg
Leu
200
acc
Thr
gag
Glu

gcc

Tyr Ala

tee
Ser

aag

gac
Asp

ctg

Gly

atc
Ile
105
get
Gly

ggc
Gly

gag
Glu

atc
Ile

cgt
Arg
185
acc
Thr

gte
Val

ggc
Gly

ate
Ile

tee
Ser
265
cgt

Pro Tyr
90

gtc aag
Val Lys

ctg ccg
Leu Pro

aag tcc
Lys Ser

ctg cac
Leu His
155
gga gtc
Gly Val
170
ctg gce
Leu Ala

tgg ggt
Trp Gly

tac ttc
Tyr Phe

aag aag
Lys Lys
235
cag aag
Gln Lys
250
age gec
Ser Gly

gag atc

Lys Leu Arg Glu Ile

280

Lys

tte
Phe

atc
I[le

gag
Glu
140
cge
Arg

ggt
Gly

aac
Asn

get
Gly

gtc
Val
220
gte
Val

gteg
Val

tgg

Gly Gly Leu

cte
Leu

ggt
Gly
125
ctg
Leu

cac
His

ggc
Gly

cag
Gln

tee
Ser
205
cag
Gln

atc
[le

cag
Gln

gtc

g8C
Gly
110
ggc
Gly

gag
Glu

atc
I[le

cgc
Arg

cac
His
190
ctg
Leu

gag
Glu

gtc
Val

gaa
Glu

tce

Trp Val Ser

270

aag gag gtce
Lys Glu Val

285

gee gac gag gtg gag ggt gcg gag
Ala Asp Glu Val Glu Gly Ala Glu Tyr His

295

300

95
tte
Phe

ggc
Gly

atc
Ile

g8cC
Gly

gag
Glu
175
gag
Glu

gtc
Val

atg
Met

tee
Ser

ctg
Leu
259
acc
Thr

cgt
Arg

tac

Arg

gag
Glu

aag
Lys

atg
Met

gag
Glu
160
atc
I[le

tee
Ser

cge
Arg

atc
Ile

ggt
Gly
240
ggt
Gly

ceg
Pro

cgt
Arg

cac

336

384

432

480

528

576

624

672

720

768

816

864

912

AR EE R TR B FARAE (CNS ) Ad¥LE (210X 297054 )
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A7
B7

ot
2\

I P SR 3 o e R e

Z o~ BB (157 )

atc
Ile

tgg gat ctg acc
Trp Asp Leu Thr
310

ctg gac ggc gac
Leu Asp Gly Asp

acc gac ggc tcc
Thr Asp Gly Ser
305

gee acce
Ala Thr

cag aac gaa
Gln Asn Glu
325
cge ttc gtg geg gag ggc
Arg Phe Val Ala Glu Gly
340 345
gac cgt gag cgt
Asp Arg Glu Arg
360
gec gtg gee
Gly Val Ala
375
tee tgg age
Ser Trp Ser

aac
Asn

tgc
Cys

ggc
Gly

tte
Phe

atc
Ile
355
aag gct gec aac gee ggt
Lys Ala Ala Asn Ala Gly
370 ‘

cag aac gcc
Gln Asn Ala
385

ctc cac
Leu His

gte
Val

gag gcc
Glu Ala

tee cgt gat
Ser Arg Asp
390
atg aag aac atc ttc
Met Lys Asn Ile Phe
405
cac gag
Glu

atce
Ile

cge
Arg

aag aac tac
Lys Asn Tyr
420 425
aag gtc get gac gee atg
Lys Val Ala Asp Ala Met
440

aag gag tac ggc
Lys Glu Tyr Gly His

gga ttc
Gly Phe

aag
Lys
435

<210> 80
QL1> 447

'<212> PRT

QLY BEEE R

<400> 80
Met Thr Val Asp Glu Gln Val Ser Asn
1 5

Arg Asn Ala Gly Glu Pro Glu Phe His
20 25

Glu Ser Leu Lys Ile Val Leu Glu Lys

35 40
Gly Leu Ile Gln Arg Leu Cys Glu Pro

atc
Ile

gce gac
Ala Asp
315
aaC gcc cge
Asn Ala Arg
330
gce aac atg
Ala Asn Met

cte
Leu

gegt gtt
Gly Val

acc tce
Thr Ser

gee
Ala
380
ttc gag tac
Phe Glu Tyr
395
aag tcc
Lys Ser
410
gtg gte ggt
Val Val Gly

tgc
Cys

ctc gee cag
Leu Ala Gln

Tyr Tyr Asp
10

Gln Ala Val

Asp Pro His

Glu Arg Gln

geg ctg ccc tge

Ala Leu Pro Cys
320

acc ctc gcg gac

Thr Leu Ala Asp

336
cce tee acc ccc
Pro Ser Thr Pro
350

ttc ggg ccg ggc

Phe Gly Pro Gly

365

ctg gag atg cag

Leu Glu Met Gln

acc gat gag cgt
Thr Asp Glu Arg

400
gce gat acc gece
Ala Asp Thr Ala
415
ate
Ile

gCcg aac
Ala Asn

430
ggt gtc
Gly Val
445

gee
Ala
atc taa
Ile

Met Leu Leu Lys
15
Ala Glu Val Leu
30
Tyr Ala Asp Tyr
45
Leu Ile Phe Arg

960

1008

1056

1104

1152

1200

1248

1296

1344

AR B R P E B FAR%E (CNS ) A4 (210<297T0 % )
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HE D T O 3 M e 3 2R e ol S 3

A7
B7

&~ B3 (188 )

50
Val Pro Trp Val Asp
65
Arg Val Gln Phe Asn
85
Phe His Pro Ser Val
100
Gln Ile Phe Lys Asn
115 :
Gly Gly Ser Asp Phe
130
Arg Phe Cys Gln Ser
145
Tyr Arg Asp Val Pro

165 -

Gly Tyr Leu Phe Gly
180
Gly Val Leu Thr Gly
195 .
Thr Glu Ala Thr Gly
_ 210
Lys Ala Glu Gly Glu
225
Ser Gly Asn Val Ala
245
Ala Val Val val Gly
260
Asn Gly Val Asp Val
275
Ala Arg Val Ser Ser
290
Thr Asp Gly Ser Ile
305
Ala Thr Gln Asn Glu
325
Asn Gly Cys Arg Phe
340
Glu Ala Ile Asp Val
355
Lys Ala Ala Asn Ala
370

55 60
Asp Asn Gly Gln Val His Val Asn Arg Gly Phe
70 75 80
Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg
' 90 95
Asn Leu Gly Ile Val Lys Phe Leu Gly Phe Glu
105 110

"Ser Leu Thr Gly Leu Pro Ile Gly Gly Gly Lys

120 125
Asp Pro Lys Gly Lys Ser Glu Leu Glu Ile Met
135 140
Phe Met Thr Glu Leu His Arg His Ile Gly Glu
150 155 160
Ala Gly Asp Ile Gly Val Gly Gly Arg Glu Ile
170 175
His Tyr Arg Arg Leu Ala Asn Gln His Glu Ser
185 190
Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg
200 205
Phe Gly Thr Val Tyr Phe Val Gln Glu Met Ile
215 220
Thr Leu Glu Gly Lys Lys Val Ile Val Ser Gly
230 235 240
Thr Tyr Ala Ile Gln Lys Val Gln Glu Leu Gly
250 259
Phe Ser Asp Ser Ser Gly Trp Val Ser Thr Pro
265 270
Ala Lys Leu Arg Glu Ile Lys Glu Val Arg Arg
280 285
Tyr Ala Asp Glu Val Glu Gly Ala Glu Tyr His
295 300
Trp Asp Leu Thr Ala Asp Ile Ala Leu Pro Cys
310 - 315 320
Leu Asp Gly Asp Asn Ala Arg Thr Leu Ala Asp
330 335
Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro
345 350
Phe Arg Glu Arg Gly Val Leu Phe Gly Pro Gly
360 365
Gly Gly val Ala Thr Ser Ala Leu Glu Met Gln
375 380

AR B A T BB FARE (CNS) AdRAE (210X 2972 % ) 191 -
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A7
B7

&~ BB (189 )

GIn Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg

385 390 395 400

Leu His Arg Ile Met Lys Asn Ile Phe Lys Ser Cys Ala Asp Thr Ala
405 410 415

Lys Glu Tyr Gly His Glu Lys Asn Tyr Val Val Gly Ala Asn Ile Ala

)

;,:;

P T O 3 1w Jn e B e o S B

420

425

Gly Phe Lys Lys Val Ala Asp Ala Met

435

<210> 81
211> 1344
<212> DNA
213>

<220>
<221> CDS

<222> (1)..(1341)

<400> 81
atg aca gtt gat
Met Thr Val Asp
1
cgc aat gct ggc
Arg Asn Ala Gly
20
gaa tct ttg aag
Glu Ser Leu Lys
35
ggt ctc atc cag
.Gly Leu Ile Gln
50
gtg cct
Val
65
cgc gtg cag tte
Arg Val Gln Phe

tegg gtt
Pro Trp Val

ttc cac cca tct

gag
Glu

5
gag
Glu

atc
Ile

cge
Arg

gat
Asp

aac
Asn

85
gla

440

BRI EIR R

cag gtc tct aac
Gln Val Ser Asn

cct gaa ttt cac
Pro Glu Phe His

25
gtc ctg gaa aag
Val Leu Glu Lys

40
ctg tgc gag cct
Leu Cys Glu Pro
55
gac cag ggc cag
Asp Gln Gly Gln
70

tet gea ctt gga
Ser Ala Leu Gly

aac ctg ggc att

Phe His Pro Ser Val Asn Leu Gly Ile

100
cag atc

105

ttt aaa aac tcc cta acc ggc

430
Leu Ala Gln Gly Val Ile
445

tat tac gac atg ctt ctg aag
Tyr Tyr Asp Met Leu Leu Lys
10 15
cag gca gtg geca gag gtt
Gln Ala Val Ala Glu Val
30
gac cct cat tac gct gat tac
Asp Pro His Tyr Ala Asp Tyr
45
gag cgt cég ctc atc tte cgt
Glu Arg Gln Leu Ile Phe Arg
60

gtc cac gtc aac cgt ggt ttc
Val His Val Asn Arg Gly Phe
75 80

cca tac aag ggc ggc ctg cge
Pro Tyr Lys Gly Gly Leu Arg

90 95
gtg aag ttc ctg ggec ttt gag
Val Lys Phe Leu Gly Phe Glu
110
ctg cca atc ggt ggt ggec aag

ttg
Leu

>

48

96

144

192

240

288

336

384

AUIERE AR T BB FARE (CNS) AdA (210X2972 4 )
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A7
B7

A~ BT (190 )

Gln Ile Phe
115
tee
Ser

Lys Asn

gac ttc
Asp Phe

ggt
Gly

gga
Gly
130
tte
Phe

cag tcc
Gln Ser

tgc
Cys

cgt
Arg
145
tac
Tyr

gtt cct
Val Pro
165
ttt gge
Phe Gly
180
acc ggt
Thr Gly

cgc
Arg

gac
Asp

tac
Tyr

ctg
Leu

ggt
Gly

gtt
Val

ttg
Leu
195
gca
Ala

ggc
Gly

ace
Thr

act ggc
Thr Gly

gag
Glu
210
get
Ala

‘aag
Lys
225
tee
Ser

aag
Lys

gEC gag
Gly Glu

aac
Asn

gta gca
Val Ala
245
att ggt
[le Gly
260
gac gtg
Asp Val

ggc
Gly

gea
Ala

gtt
Val

ace
Thr

aac
Asn

gtt
Val
275
gta

g8C
Gly

‘gca Cge tee gtg

Ala Arg Val

290
gac ggt
Asp Gly

acc
Thr
305
gca act cag
Ala Thr Gln

Ser Val

tee atce
Ser Ile

aac gag

Ser Leu Thr

120

gac cct aag

Asp Pro Lys
135

ttc atg acc

Phe Met Thr

150

gea ggt gac
Ala Gly Asp

cac tac cgt
His Tyr Arg

aag ggc ctg

Lys Gly Leu
200

tac gge tge

Tyr Gly Cys

215

agc atc agc

Ser Ile Ser

230

acc tac geg

Thr Tyr Ala

tte tcc gat
Phe Ser Asp

get aag ctc

Ala Lys Leu
280

tac gce gac

Tyr Ala Asp

295

tgg gat ctc

Trp Asp Leu

310

ctc aac gge

Gly

ggc
Gly

gag
Glu
atc
Ile
cgc
Arg
185

acc
Thr

gtt
Val

ggc
Gly

att
Ile

tee
Ser
265
cge
Arg

gaa
Glu

aag
Lys

gag

Leu Pro

aag tcc
Lys Ser

ctg cac
Leu His
155
gga gtt
Gly val
170
atg gct
Met Ala

tgg ggt
Trp Gly

tac tte
Tyr Phe

cag aag
Gln Lys
235
gaa aag
Glu Lys
250
age ggt
Ser Gly

gaa atc
Glu Ile

att gaa
Ile Glu

tge gat
Cys Asp

315
aac gct

Asn Glu Leu Asn Gly Glu Asn Ala

325

330

[le

gat
Asp
140
cgc
Arg

ggt
Gly

aac
Asn

gga
Gly

gtg
Val
220
atc
I[le

get
Ala

teg
Trp

aag
Lys

g8c

Gly Gly Gly
125

ctg gaa atc
Leu Glu Ile

atc ggt
Ile Gly

cac
His

ggc
Gly

cge gag
Arg Glu
175
cag cac gag
Gln His Glu
190
ctg gtc
Leu Val

tece
Ser
205
agt
Ser

gaa atg
Glu Met

gtt tce
Val Ser

atc
Ile

cag gaa ctc
Gln Glu Leu
259
gtt cat acc
Val His Thr
270
gaa gtt cgc
Glu Val Arg
285

gca acc tac

Lys

atg
Met

gag
Glu
160
atc
Ile

tee
Ser

cge
Arg

atc
I[le

get
Gly
240
g8c
Gly

cct
Pro

cgce
Arg

cac

Gly Ala
300

atc gct
Ile Ala

aag act
Lys Thr

Thr Tyr His

ctt cct tgt

Leu Pro Cys

320

ctt gca gac

Leu Ala Asp
335

432

480

628

576

624

672

720

768

816

864

912

960

1008

AR R LA b B R FARAE (CNS) AdiLAE (210X 2972054 )
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A7
B7

B~ BB (191

aac ggc tgc
Asn Gly Cys

gag gct gtt
Glu Ala Val

355
aag gca gct
Lys Ala Ala

370

cag aac gct
.GIn Asn Ala
385
cte
Leu

cag gtg
Gln Val

geca gag tat
Ala Glu Tyr

ttt aag
Phe Lys
435

ggc
Gly

<210> 82
211> 447
<212> PRT
213>

<400> 82

)

cgt ttc gtt get gaa gge
Arg Phe Val Ala Glu Gly
340 345
gag gtc ttc cgt gag cgc
Glu Val Phe Arg Glu Arg
360
aac gct ggt gge gtt gea
Asn Ala Gly Gly Val Ala
375
tcg cge gat tcc tgg age
Ser Arg Asp Ser Trp Ser
390
atc atg aag aac atc ttc
Ile Met Lys Asn Ile Phe
405 - ‘
gga cac gag aac gat tac
Gly His Glu Asn Asp Tyr
420 425
aag gta gct gac gecg atg
Lys Val Ala Asp Ala Met
440

BB REITIR R

Met Thr Val Asp Glu Gln Val Ser Asn

1

5

Arg Asn Ala Gly Glu Pro Glu Phe His

20 25

geg aac atg
Ala Asn Met

gac atc cgc
Asp Ile Arg

acc tcc get

Thr Ser Ala
380

ttc gag tac

Phe Glu Tyr

395

aag acc tgt

Lys Thr Cys

410

gtt gtc ggc

Val Val Gly

ctg gca cag
Leu Ala Gln

cct tece acc cet
Pro Ser Thr Pro
350

ttc gga cca ggc
Phe Gly Pro Gly
365

ctg gag atg cag
Leu Glu Met Gln

acc gac gag Cgc
Thr Asp Glu Arg
400
gca gag acc gea
Ala Glu Thr Ala
415
att get
[le Ala

gct aac
Ala Asn

430
gec gte
Gly Val
445

atc taa
[le

Tyr Tyr Asp Met Leu Leu Lys

10

15

Gln Ala Val Ala Glu Val Leu

30

Glu Ser Leu Lys Ile Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr

35

40

45

Gly Leu Ile Gln Arg Leu Cys Glu Pro Glu Arg Gln Leu Ile Phe Arg

90

55

60

Val Pro Trp Val Asp Asp Gln Gly Gln Val His Val Asn Arg Gly Phe

65

70

75

80

Arg Val Gln Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg

85

90

95

Phe His Pro Ser Val Asn Leu Gly Ile Val Lys Phe Leu Gly Phe Glu

1056

1104

1162

1200

1248

1296

1344

AUIERE @A PHBEEEE (CNS) A4 (210X2970% )
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A7
B7

A

\:‘726

IS P SR ¢ e e e S

= ‘ég‘aﬂéﬁaﬂﬂ (192 )

100 105 110
"GIn Ile Phe Lys Asn Ser Leu Thr Gly Leu Pro Ile Gly Gly Gly Lys
115 120 ‘ 125
Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Asp Leu Glu Ile Met
130 135 140
Arg Phe Cys Gln Ser Phe Met Thr Glu Leu His Arg His Ile Gly Glu
145 150 155 160
Tyr Arg Asp Val Pro-Ala Gly Asp Ile Gly Val Gly Gly Arg Glu Ile
165 170 175
Gly Tyr Leu Phe Gly His Tyr Arg Arg Met Ala Asn Gln His Glu Ser
180 185 190
Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg
195 200 205
Thr Glu Ala Thr Gly Tyr Gly Cys Val Tyr Phe Val Ser Glu Met Ile
210 . 215 220
Lys Ala Lys Gly Glu Ser Ile Ser Gly Gln Lys Ile Ile Val Ser Gly
225 230 235 240
Ser Gly Asn Val Ala Thr Tyr Ala Ile Glu Lys Ala Gln Glu Leu Gly
245 250 255
Ala Thr Val Ile Gly Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro
260 265 270
Asn Gly Val Asp Val Ala Lys Leu Arg Glu Ile Lys Glu Val Arg Arg
275 280 285
Ala Arg Val Ser Val Tyr Ala Asp Glu Ile Glu Gly Ala Thr Tyr His
290 295 300
Thr Asp Gly Ser Ile Trp Asp Leu Lys Cys Asp Ile Ala Leu Pro Cys
305 310 315 320
Ala Thr Gln Asn Glu Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp
325 330 335
Asn Gly Cys Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro
340 345 350
Glu Ala Val Glu Val Phe Arg Glu Arg Asp Ile Arg Phe Gly Pro Gly
355 360 365
Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gln
370 375 380
Gln Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg
385 390 395 400
Leu Gln Val Ile Met Lys Asn Ile Phe Lys Thr Cys Ala Glu Thr Ala
405 410 415
Ala Glu Tyr Gly His Glu Asn Asp Tyr Val Val Gly Ala Asn Ile Ala
420 425 430

AMGER A T EBRARE (CNS) AdE (210X297T2K ) 195 -
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A7
B7

f o~ BPATLHA (193 )

Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gln Gly Val Ile
435 440 445

<210> 83

211> 20

<212> DNA

21> NEFYY

<220>
<223>

<220>

NEFHZ R BOR gtA ZERZ 51T

<221> misc_feature

<222> (9
<223> n=

<400> 83

)

inosine

aagatcacnt acatcgaygg 20

<210> 84
211> 20

<212> DNA

Q213> AEFFY

<220>
223>

<400> 84

NEFI F A gtA B 5 | F

tagaagtcta cgttcgggta 20

<210> 85
Q21> 21

<212> DNA

@13 NEF

<2205

AR R LA T BERARR (CNS) AdAE (210X29T208 ) | ga
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A7
B7

o~ BT (194 )
223> NEFFIH- R gtA BRI 5[+

<400> 85
gtcgacaata gcctgaatet g

<210> 86
211> 21
<212> DNA

2P pEF

<220>
QR R oA HERZE T

<400> 86
cggtggaacc ggtgetgaca t
<210> 87

21> 21
<212> DNA

213> AEFF

<220>

223> NGB - oK gtA R 5 |+
<400> 87

ggetggegga attcggteatg t

<210> 88

211> 21

<212> DNA

Q13> A&

<220>
<223> NEFF it oK ghtA B K2 5|

21

21

21

FHA AR AR FAA (CNS) AGRLE (210210 ) oo

(M%‘fﬁﬁ%MWNE#%ENW)

e
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AT
B7

&~ BB (195 )

<400> 88

tgtcgtagee geggtagege a

<210> 89

<211> 1293
<212> DNA
<213

<220>
<221> CDS

BN B IR R

<222> (1)..(1290)

<400> 89

gtg get tect gat

Val Ala Ser Asp
1

ttc gag atg ggc

"Phe Glu Met Gly

20
ctg ggt aag atg
Leu Gly Lys Met

35
tat gtc age acc
Tyr Val Ser Thr
50
gat gca ggc atc
Asp Ala Gly Ile
65
gaa aat gcc acc
Glu Asn Ala Thr

ctc ccg acc ccg
Leu Pro Thr Pro

100
cac acc ctg ctg
His Thr Leu Leu

115
cge gat gee cac
Arg Asp Ala His
130

aac aac aag gct
Asn Asn Lys Ala

atc aag cag gcc
[le Lys Gln Ala

ctg tcg gaa acc

Leu Ser Glu Thr
40

get tece acc gaa

Gly Ser Thr Glu

55
ctg cge tac cgc
Leu Arg Tyr Arg
70

ttc aat gag gte

Phe Asn Glu Val

85

gaa gag ctc cac

Glu Glu Leu His

gac gag gac ttc

Asp Glu Asp Phe

120

ccg atg gee ace

Pro Met Ala Thr
135

gta ctg cac
Val Leu His
10
acc gag ggt
Thr Glu Gly
25
get ctg gte
Gly Leu Val

tce aag atc
Ser Lys Ile

gge tac gac

Gly Tyr Asp
75

tee tac cte

Ser Tyr Leu

90

aag ttc aac

Lys Phe Asn

105

aag tcc cag

Lys Ser Gln

ctg gee tec
Leu Ala Ser

tac
Tyr

aac
Asn

acc
Thr

acc
Thr

60
att
Ile

ctg
Leu

gac
Asp

tte
Phe

tcg
Ser
140

cct gge ggc gaa
Pro Gly Gly Glu
15
tce ggt gte ate
Ser Gly Val Ile
30
ttc gac ccc ggt
Phe Asp Pro Gly
45
tac atc gat ggt
Tyr Ile Asp Gly

geg gat ctg gee

Ala Asp Leu Ala
80

atc aag ggt gag

[le Lys Gly Glu

95
gag att cgt cac
Glu Ile Arg His
110

aat gtc ttc cct

Asn Val Phe Pro

125

gtt aac atc cte

Val Asn Ile Leu

21

48

96

144
192
240
288
336
384

432

AR R BB RARE (CNS ) AdRRAE (210X 297005 )
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B7

A~ AT (196 )

tec
Ser
145
gac
Asp

tac
Tyr

‘tcc
Ser

ace
Thr

ctg
Leu
225
gte
Val

gec
Gly

get
Ala

acc
Thr

atg
Met
306
atc
Ile

cca
Pro

gat

acc tac tac
Thr Tyr Tyr

aag gca
Lys Ala

acc
Thr

gea cac
Ala His

cgt
Arg
180
gce
Ala

ctc aat
Leu Asn
195
ccg
Pro

tac
Tyr

gag
Glu
210
cte
Leu

atc
[le

ctg
Leu

atc
Ile

atg
Met

cge
Arg

atc
Ile

aac
Asn
260
gag
Glu

gec
Gly

cte
Leu
275
tte
Phe

gte
Val

atg
Met

gac
Asp
290
ggc
Gly

tte
Phe

gga
Gly

gtc
Val

aag
Lys

gac
Asp

ctg gat
Leu Asp

340
tte ate

ctg
Leu

tac

cag
Gln

gte
Val
165
gce
Ala

cgt
Arg

gag
Glu

cac
His

g§8C
Gly
245
gea
Ala

atg
Met

aac
Asn

cac
His

acc
Thr
325
ctg
Leu

gat cag ctg
Asp Gln Leu
150

cgc ctg atg
Arg Leu Met

cgc aag ggt
Arg Lys Gly

gag aac ttc

Glu Asn Phe
200

gtt gat ccg

Val Asp Pro

215

gca gac cac

Ala Asp His

230

tce geg cag

Ser Ala Gln

cte tee gge
Leu Ser Gly

ctc gag gag

Leu Glu Glu
280

cgc gtg aag

Arg Val Lys

- 295

cge gte tac

Arg Val Tyr

310

gcc cac gag

Ala His Glu

get cte aag
Ala Leu Lys

gat ccc ctg gat gag
Asp Pro Leu Asp Glu

155

geg aag‘gtt ccg atg

Ala Lys Val
170

geg ccg tac

Ala Pro Tyr

185

ctg cgc atg

Leu Arg Met

atc atg gtc
[le Met Val

gag cag aac

Glu GIn Asn
235

geg aac atg

Ala Asn Met

250

ccg ctg cac

Pro Leu His

265

atc gca gcc

[le Ala Ala

aac aag gag
Asn Lys Glu

aag aac tac
Lys Asn Tyr
315
atc ctc gag
[le Leu Glu
330
ctg gaa gaa
Leu Glu Glu
345

tcc cge aag ctg tac ccg aac
Asp Tyr Phe Ile Ser Arg Lys Leu Tyr Pro Asn

Pro Met

atg tac

Met Tyr

atg ttc
Met Phe

205
aaa gcc

Lys Ala

220
tge tec
Cys Ser

ttec gte
Phe Val

ggt ggc
Gly Gly

aac ggc
Asn Gly
285
aag ggt
Lys Gly
300
gat ccg
Asp Pro

cac ctc
His Leu

atc gca
[le Ala

gtg gac
Val Asp

get cag ctg
Ala Gln Leu
160
gca
Ala

ctg gct
Leu Ala
175
ccg gac
Pro Asb
190
ggt tac
Gly Tyr

aac
Asn

ccg
Pro

cte gac
Leu Asp

aag
Lys

act
Thr
240
gee
Ala

acc tcc
Thr Ser

tee ate
Ser Ile
255
gee aac
Ala Asn
270
ggC gac gca
Gly Asp Ala

cag
Gln

cte
Leu

gtc cge
Val Arg

cgt gea
Arg Ala

gcc
Ala
320
gac
Asp

ggt gec
Gly Gly
335
ctc aac
Leu Asn
350
ttc tac acc
Phe Tyr Thr

gac
Asp

480

028

576

624

672

720

768

816

864

912

960

1008

1056

1104

g ot s Bor s )

AR R A P BB FAR% (CONS ) AdBAE (210X 2970 )
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355 360 365
ggc ctg atc tac cge geec atg gge ttec ccg acg gac tte ttec acc gte
Gly Leu Ile Tyr Arg Ala Met Gly Phe Pro Thr Asp Phe Phe Thr Val
370 375 380
ctg ttc gee atc gge cge cte ccg gge tgg atc gee cac tac cge gag
Leu Phe Ala Ile Gly Arg Leu Pro Gly Trp Ile Ala His Tyr Arg Glu
385 390 395 400
cag ctc gce gat ccg gge gee aag atc aac cgt cct cge cag ate tac
Gln Leu Ala Asp Pro Gly Ala Lys Ile Asn Arg Pro Arg Gln Ile Tyr
405 410 415
acc ggt gag acc gca cgc aag atc atc ccc cge gaa gag cge tag
Thr Gly Glu Thr Ala Arg Lys Ile Ile Pro Arg Glu Glu Arg
420 425 430

<210> 90

<211> 430

<212> PRT

<213> BEEEDIEIR

<400> 90
Val Ala Ser Asp Asn Asn Lys Ala Val Leu His Tyr Pro Gly Gly Glu
1 5 10 15
Phe Glu Met Gly Ile Lys Gln Ala Thr Glu Gly Asn Ser Gly Val Ile
20 25 30
Leu Gly Lys Met Leu Ser Glu Thr Gly Leu Val Thr Phe Asp Pro Gly
35 40 45
Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys Ile Thr Tyr Ile Asp Gly
50 55 60

Asp Ala Gly Ile Leu Arg Tyr Arg Gly Tyr Asp Ile Ala Asp Leu Ala
65 70 75 80

Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr Leu Leu Ile Lys Gly Glu

85 90 95
Leu Pro Thr Pro Glu Glu Leu His Lys Phe Asn Asp Glu Ile Arg His
100 105 110
His Thr Leu Leu Asp Glu Asp Phe Lys Ser Gln Phe Asn Val Phe Pro
115 120 125
Arg Asp Ala His Pro Met Ala Thr Leu Ala Ser Ser Val Asn Ile Leu
130 135 140

Ser Thr Tyr Tyr Gln Asp Gln Leu Asp Pro Leu Asp Glu Ala Gln Leu
145 150 155 160

Asp Lys Ala Thr Val Arg Leu Met Ala Lys Val Pro Met Leu Ala Ala

1162

1200

1248

1293

AR AA A T EEFARE (CNS) AGLIE (2102972 ) o
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Tyr Ala His

Ser Leu Asn
195
Thr Glu Pro
210
Leu Leu Ile
225
Val Arg Met

Gly Gly Ile

Ala Val Leu
275
Thr Asp Phe
290
Met Gly Phe
305
Ile Val Lys

Pro Led‘Leu

Asp Tyr Phe
355
Gly Leu Ile
370
Leu Phe Ala
385

165

170

175

Arg Ala Arg Lys Gly Ala Pro Tyr Met Tyr Pro Asp Asn

180 185

190

Ala Arg Glu Asn Phe Leu Arg Met Met Phe Gly Tyr Pro

200
Tyr Glu Val Asp Pro Ile
215
Leu His Ala Asp His Glu
230
Ile Gly Ser Ala Gln Ala
245
Asn Ala Leu Ser Gly Pro
260 265
Glu Met Leu Glu Glu Ile
. 280
Met Asn Arg Val Lys Asn
295
Gly His Arg Val Tyr Lys
. 310 ‘
Asp Thr Ala His Glu Ile
325
Asp Leu Ala Leu Lys Leu
340 345
[le Ser Arg Lys Leu Tyr
360
Tyr Arg Ala Met Gly Phe
375

Met Val Lys
220
Gln Asn Cys
235
Asn Met Phe
250
Leu His Gly

Ala Ala Asn

Lys Glu Lys
300
Asn Tyr Asp
315
Leu Glu His
330
Glu Glu Ile

Pro Asn Val

Pro Thr Asp
380

205
Ala Leu Asp Lys

Ser Thr Ser Thr
240

Val Ser Ile Ala

255
Gly Ala Asn Gln
270

Gly Gly Asp Ala

285

Gly Val Arg Leu

Pro Arg Ala Ala
320

Leu Gly Gly Asp

335
Ala Leu Asn Asp
350

Asp Phe Tyr Thr

365

Phe Phe Thr Val

Ile Gly Arg Leu Pro Gly Trp Ile Ala His Tyr Arg Glu

390

395

400

Gln Leu Ala Asp Pro Gly Ala Lys Ile Asn Arg Pro Arg Gln Ile Tyr

405

410

415

Thr Gly Glu Thr Ala Arg Lys Ile Ile Pro Arg Glu Glu Arg

<210> 91

<211> 1314
<212> DNA
<213

<220>
<221> CDS

420 425

LR B RIT

430

AU R # A P R B FAEAE (CNS ) A4 (210X297T2 % )

-201 -
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A7
B7

B/ ’g‘ﬂﬂﬁiﬂﬂ (199 )

<222> (1)..(1311)

<400> 91

atg ttt gaa

Met

|
cac
His

ggt
Gly

atc
Ile

atc
Ile

65
gac
Asp

cta
Leu

aac
Asn

cag
Gln

tee
Ser
145
cte

Phe

tac
Tyr

aac
Asn

act
Thr

50
acc
Thr

atc
Ile

ctf
Leu

gac
Asp

tte
Phe
130
teg
Ser

Glu

cce
Pro

aac
Asn

35
ttt
Phe

tac
Tyr

gect
Ala

ate
Ile

gag
Glu
115
aac
Asn

gtt
Val

agg gat atc gtg get
Arg Asp Ile Val Ala
5

get gge gag ttc gaa

Gly Gly Glu Phe Glu
20

get gtt gte ctg ggc

Gly Val Val Leu Gly

40

gac cca ggt tat gtg

Asp Pro Gly Tyr Val

55
atc gat ggc gat gcg
Ile Asp Gly Asp Ala
70
gat ¢tg gct gag aat
Asp Leu Ala Glu Asn
85

aac ggt gaa cta cca

Asn Gly Glu Leu Pro
100

att cgc cac cac acc

[le Arg His His Thr

120

gtg ttc cca cge gac

Val Phe Pro Arg Asp

- 135
aac att ttg tct acc
Asn Ile Leu Ser Thr
150

gat gag gca cag ctt gat aag
Leu Asp Glu Ala Gln Leu Asp Lys

165

gtt cca atg ctg gct geg tac gea

Val

tac
Tyr

Pro

atg
Met

Met

tac
Tyr

Leu Ala Ala Tyr Ala
180
cca gac aac tcc cte

act gat aac aac aag gct gtc
Thr Asp Asn Asn Lys Ala Val

10

15

atg gac atc atc gag gct tct
Met Asp Ile Ile Glu Ala Ser

25

aag atg ctg tct gag act gga

30

Lys Met Leu Ser Glu Thr Gly

age
Ser

gga
Gly

gee
Ala

acc
Thr
105
ctt
Leu

get
Ala

tac
Tyr

geca
Ala

cac
His
185
aac

45

act ggc tcc acc gag tcg

Thr Gly Ser Thr Glu
60
atc ctg cgt tac cge

Ile Leu Arg Tyr Arg Gly

75
acc ttc aac gag gtt
Thr Phe Asn Glu Val
90

cca gat gag ctt cac
Pro Asp Glu Leu His

110
ctg gac gag gac ttc
Leu Asp Glu Asp Phe

125
cac cca atg gca acc
His Pro Met Ala Thr
140

tac cag gat cag ctg

Ser

g8c

tet
Ser

95
aag
Lys

aag
Lys

ttg
Leu

aac

Tyr Gln Asp Gln Leu Asn

155

acc gtt cgc ctc atg gca

Thr Val Arg Leu Met Ala

170

175

cgc gca cgc aag get get
Arg Ala Arg Lys Gly Ala

190

geg cgt gag aac tte ctg
Pro Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg

ctg
Leu

gag
Glu

ctg
Leu

aag
Lys

tat
Tyr

80
tac
Tyr

ttt
Phe

tece
Ser

get
Ala

cca
Pro
160
aag
Lys

cct
Pro

cge

48

96

144

192

240

288

336

384

432

480

528

576

624

AR AR AR FARE (CNS ) AdRLE (210X 29724 )
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A7
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A~ BB (500 )
195 200 205
atg atg ttc ggt tac cca acc gag cca tac gag atc gac cca atc atg 672
Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu Ile Asp Pro Ile Met
210 215 220
gtc aag gct ctg gac aag ctg ctc atc ctg cac get gac cac gag cag 720
Val Lys Ala Leu Asp Lys Leu Leu Ile Leu His Ala Asp His Glu Gln
225 230 235 240
aac tgc tcc acc tcc acc gtt cgt atg atc ggt tcc gea cag gee aac 768
Asn Cys Ser Thr Ser Thr Val Arg Met Ile Gly Ser Ala Gln Ala Asn
' 245 250 255
atg ttt gtc tcc atc get ggt gge atc aac get ctg tee gge cca ctg 816
Met Phe Val Ser Ile Ala Gly Gly Ile Asn Ala Leu Ser Gly Pro Leu
260 265 270
cac ggt ggc gca aac cag get gtt ctg gag atg ctc gaa gac atc aag 864
His Gly Gly Ala Asn GIn Ala Val Leu Glu Met Leu Glu Asp Ile Lys
275 280 285
aac aac cac ggt ggc gac gea acc geg ttc atg aac aag gtc aag aac 912
Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val Lys Asn
290 . 295 300
aag gaa gac ggc gtc cge ctc atg gge ttc gega cac cge gtt tac aag 960
Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val Tyr Lys
305 310 315 320
aac tac gat cca cgt gca gca atc gtc aag gag acc gca cac gag atc 1008
Asn Tyr Asp Pro Arg Ala Ala Ile Val Lys Glu Thr Ala His Glu Ile
325 330 335
ctc gag cac ctc ggt gge gac gat ctt ctg gat ctg geca atc aag ctg 1056
Leu Glu His Leu Gly Gly Asp Asp Leu Leu Asp Leu Ala Ile Lys Leu
340 345 350
gaa gaa att gca ctg gect gat gat tac ttc atc tcc cge aag ctec tac 1104
Glu Glu Ile Ala Leu Ala Asp Asp Tyr Phe Ile Ser Arg Lys Leu Tyr
395 360 3695
ccg aac gta gac ttc tac acc gge ctg atc tac cge geca atg gge tte 1152
Pro Asn Val Asp Phe Tyr Thr Gly Leu Ile Tyr Arg Ala Met Gly Phe
370 375 380
cca act gac ttc ttc acc gta ttg ttc geca atc ggt cgt ctg cca gga 1200
Pro Thr Asp Phe Phe Thr Val Leu Phe Ala Ile Gly Arg Leu Pro Gly
385 390 395 400
tgg atc get cac tac cge gag cag ctc ggt gea gea gge aac aag atc 1248
Trp Ile Ala His Tyr Arg Glu GIn Leu Gly Ala Ala Gly Asn Lys Ile
405 410 415
aac cgc cca ggc aag gaa tcc cge aag ttg gtt 1296

cge cag gte tac acce

AUIEREH A TRBFAELE (CNS) A4 (210X2972 % ) _203-

Coi g il B =)
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A7
B7

&~ BT (501 )

Asn Arg Pro Arg Gln Val Tyr Thr Gly Lys Glu Ser Arg Lys Leu Val
420 425 430
cct cgc gag gag cgc taa 1314
Pro Arg Glu Glu Arg
435

<210> 92
<211> 437
<212> PRT

@l ARRREISE

<400> 92
Met Phe Glu Arg Asp Ile Val Ala Thr Asp Asn Asn Lys Ala Val Leu
| 5 10 15
His Tyr Pro Gly Gly Glu Phe Glu Met Asp Ile Ile Glu Ala Ser Glu
20 25 30
Gly Asn Asn Gly Val Val Leu Gly Lys Met Leu Ser Glu Thr Gly Leu
35 40 45

[le Thr Phe Asp Pro Gly Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys
50 ' 55 60 3T

Ile Thr Tyr Ile Asp Gly Asp Ala Gly Ile Leu Arg Tyr Arg Gly Tyr I
65 70 75 80 I
Asp Ile Ala Asp Leu Ala Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr I
85 90 95 I

Leu Leu Ile Asn Gly Glu Leu Pro Thr Pro Asp Glu Leu His Lys Phe I
100 105 110 I
Asn Asp Glu Ile Arg His His Thr Leu Leu Asp Glu Asp Phe Lys Ser . 5
115 120 125 |

Gln Phe Asn Val Phe Pro Arg Asp Ala His Pro Met Ala Thr Leu Ala {
I

I

I

I

I

I

I

I

I

I

I

I

I

( m\%‘m@x‘a%@h BN Bvoest B ok sk )
————— e — e

130 - 135 140
Ser Ser Val Asn Ile Leu Ser Thr Tyr Tyr Gln Asp Gln Leu Asn Pro
145 150 155 160
Leu Asp Glu Ala Gln Leu Asp Lys Ala Thr Val Arg Leu Met Ala Lys
165 170 175
Val Pro Met Leu Ala Ala Tyr Ala His Arg Ala Arg Lys Gly Ala Pro
180 185 190
Tyr Met Tyr Pro Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg
195 200 : 205
Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu Ile Asp Pro Ile Met
210 215 220
Val Lys Ala Leu Asp Lys Leu Leu Ile Leu His Ala Asp His Glu Gln

ood
2\

TP O e 3¢ (M e I e X p o S B

AR B BB R AR (CNS ) AdAE (210297008 ) o,
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A7
B7

&~ B (202)

225 230 235 240
Asn Cys Ser Thr Ser Thr Val Arg Met Ile Gly Ser Ala Gln Ala Asn
245 250 255
Met Phe Val Ser Ile Ala Gly Gly Ile Asn Ala Leu Ser Gly Pro Leu
260 265 270
His Gly Gly Ala Asn Gln Ala Val Leu Glu Met Leu Glu Asp Ile Lys
275 280 285
Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val Lys Asn
290 295 300
Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val Tyr Lys
305 310 315 320
Asn Tyr Asp Pro Arg Ala Ala Ile Val Lys Glu Thr Ala His Glu Ile
325 330 335
Leu Glu His Leu Gly Gly Asp Asp Leu Leu Asp Leu Ala Ile Lys Leu
340 . 345 350
Glu Glu Ile Ala Leu Ala Asp Asp Tyr Phe Ile Ser Arg Lys Leu Tyr
355 360 365
Pro Asn Val Asp Phe Tyr Thr Gly Leu Ile Tyr Arg Ala Met Gly Phe
370 . 375 380
Pro Thr Asp Phe Phe Thr Val Leu Phe Ala Ile Gly Arg Leu Pro Gly
385 390 395 400
Trp 1le Ala His Tyr Arg Glu Gln Leu Gly Ala Ala Gly Asn Lys Ile
405 410 415
Asn Arg Pro Arg Gln Val Tyr Thr Gly Lys Glu Ser Arg Lys Leu Val
420 425 430
Pro Arg Glu Glu Arg
435

( m\%‘*ﬂb\rﬁ\%@\* W Biohsk B v )

e

<210> 93
211> 1656
<212> DNA

21> EEELENMEIR R

\

i-:‘xg

<220>
<221> CDS
<222> (309)..(1595)

<400> 93

acgcccgatt cttcaacact atcgaagagg tcccaaccca cgegttgace cagggettgg 60
gtactttgtc ccgcgegeaa aatatcgtgt tgetggcaac tggeccaagga aaagcagaca 120
gecateegeg gaactgtgga aggtccagtg actgettett geccaggtte cattctgeaa 180

P T Ol 3 oo I e I G S B

AER AR P RBFHRE (CNS) AL (210X29708 ) e
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&~ BARFA (593 )

atgcacaaca acgccaccat catcgttgat gaagcagcag catccaaget gaaaaatgct 240
gaccattacc gtctcatgga geaattaaag ctgegctaga aacaaaaagg aaagtactgt 300
glgggget atg cac aca gaa ctt tcc agt ttg cge cct geg tac cat gtg 350
Met His Thr Glu Leu Ser Ser Leu Arg Pro Ala Tyr His Val
1 5 10
act cct ccg cag ggc aga ctc aat gat ccc aat gga atg tac gte gat 398
Thr Pro Pro Gln Gly Arg Leu Asn Asp Pro Asn Gly Met Tyr Val Asp
15 20 25 30
gga gat acc ctc cac gtc tac tac cag cac gat cca ggt ttc ccc ttc 446
Gly Asp Thr Leu His Val Tyr Tyr Gln His Asp Pro Gly Phe Pro Phe
39 40 45
gca cca aag cgc acc ggt tgg get cac acc acc acg ccg ttg acc gga 494
Ala Pro Lys Arg Thr Gly Trp Ala His Thr Thr Thr Pro Leu Thr Gly
50 55 60
ccg cag cga ttg cag tgg acg cac ctg ccc gat get ctt tac ccg gat 542
Pro Gln Arg Leu Gln Trp Thr His Leu Pro Asp Ala Leu Tyr Pro Asp
65 70 75
gta tcc tat gac ctg gat gga tge tat tec ggc gga gee gta ttt tet 590
Val Ser Tyr Asp,Lleu Asp Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser
80 85 90
gac ggc acg ctt aaa ctt ttc tac acc gge aac cga aaa att gac ggc 638
Asp GIy Thr Leu Lys Leu Phe Tyr Thr Gly Asn Arg Lys Ile Asp Gly
95 100 105 110
aag cgc cge gee acc caa aac ctc gtc gaa gtc gag gac cca act ggg 686
Lys Arg Arg Ala Thr Gln Asn Leu Val Glu Val Glu Asp Pro Thr Gly
115 120 ‘ 125
ctg atg ggc gge att cat cge cge teg cet aaa aat ccg ctt ate gac 734
Leu Met Gly Gly Ile His Arg Arg Ser Pro Lys Asn Pro Leu Ile Asp
130 135 140
gga ccc gee age ggt ttt acg ccec cac tac cge gat ccc atg atc age 782
Gly Pro Ala Ser Gly Phe Thr Pro His Tyr Arg Asp Pro Met Ile Ser
145 150 155
cct gat ggg gat ggt tgg aag atg gtt ctt ggg get cag cgc gaa aac 830
Pro Asp Gly Asp Gly Trp Lys Met Val Leu Gly Ala Gln Arg Glu Asn
160 165 170
ctc acc ggt gea geg gtt cta tac cge tecg gea gat ctt gaa aac tgg 878
Leu Thr Gly Ala Ala Val Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp
175 180 185 190
gaa ttc tcc ggt gaa atc acc ttt gac ctc age gac gea caa cct ggt 926
Glu Phe Ser Gly Glu Ile Thr Phe Asp Leu Ser Asp Ala Gln Pro Gly
195 200 205

( m%‘mm\m\m‘.zw ot ENak )
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tct
Ser

ctt
Leu

att
Ile

tac
Tyr
259
acg
Thr

gaa
Glu

gtg
Val

cag
Gln

cgt
Arg
335

ggg-

Gly

cga
Arg

cgc

"Arg

atc
Ile

gtt
Val

A~ BB (504 )

cct gat ctce
Pro Asp Leu
210

ctt cgc
Leu Arg

gee
Ala

ttt
Phe

acg
Thr
225
tgt
Cys

tte
Phe
240
geca
Ala

cca caa
Pro Gln

age
Ser

tet gac
Ser Asp

tte
Phe

acc
Thr

cgt gte
Arg Val

gtt
Val

cct gge ggc

Pro Gly Gly
215

gaa aaa acc

Glu Lys Thr

230

ttg gac cgt

Leu Asp Arg

245

tge gga tat

Cys Gly Tyr

gat
Asp

gga
Gly

cag
Gln
260
ctg
Leu

cga gga ttc
Arg Gly Phe

275 -

gCg CCg
Ala Pro
290

atg gga
Met Gly

tte
Phe

tac
Tyr

teg
Trp
305
gad gga
Glu Gly
320

aac cat
Asn His

ggc
Gly

tgg gtg
Trp Val

geg ate
Ala Ile

gta act
Val Thr

aga tct

Arg Ser
365

gtt tee

Val Ser

370

gat ggc gat cgt

Asp Gly Asp Arg
385

geg gac gat aat

Ala Asp Asp Asn

400

tee tte

Ser Phe

gac aat
Asp Asn

get tte

gtt gea gtc

Val Ala Val
295

cct gea cag

Pro Ala Gln

310

tge ctg acc

Cys Leu Thr

325

caa gag ctt

Gln Glu Leu

cag
Gln

tte
Leu

cac
His

tat
Tyr
340
gta
Val

tta ggt tct
Leu Gly Ser

ctc gag tgg gat
Leu Glu Trp Asp

375
cgt gta gct gaa
Arg Val Ala Glu

390
aca gcg att gag
Thr Ala Ile Glu
405

cgc acc ttc aaa

tac atg
Tyr Met

gge gaa
Gly Glu

atc gat
Ile Asp

gtc gtc
Val Val
265
agc gag
Ser Glu
280
aac ggt
Asn Gly

gat gat
Asp Asp

gtt cct
Val Pro

ctt cte
Leu Leu
345
gaa cct
Glu Pro
360
ggt gte
Gly Val

gta aaa
Val Lys

ata aca
[le Thr

get gac

gaa tgc
Glu Cys
220
ctc gat
Leu Asp
235
gag gtt
Glu Val

cce
Pro

tgg
Trp

gtg
Val

gac
Asp

act
Thr

gat
Asp
250
ggc
Gly

aag ctt
Lys Leu

gaa
Glu

gat ttc
Asp Phe

ggt
Gly
285
tgg
Trp

ctg
Leu

gat gcc
Asp Ala
300
cca aca
Pro Thr
315
cgc agg ctt cat
Arg Arg Leu His
330

CCa gaa ggg gag
Pro Glu Gly Glu

tec
Ser

cac
His

gtt
Val

gtc cga gta gac

Val Arg Val Asp
365

cgg ttg tct gtg

Arg Leu Ser Val

380
cct ggec gaa tta
Pro Gly Glu Leu
395

gca ggt cat ggc

Ala Gly His Gly

410

act att gag aga

Ala Phe Arg Thr Phe Lys Gly Asp Thr Ile Glu Arg

aac
Asn

ctg
Leu

cac
His

gaa
Glu
270
cat
His

ctt
Leu

gcg
Ala

ttg
Leu

tcg
Ser
350
atc
Ile

gat
Asp

gtg
Val

cag
Gln

974

1022

1070

1118

1166

1214

1262

1310

1358

1406

1454

1502

1550

15695

KUIE R iR b B B R ARAE (CNS ) AdBLAE (210X 29T % )

- 207 -
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415 420 425
taagtcataa aaaagggcet tctgtggegg attgtacaaa tacttcgcaa aatcccttga 1655
t 1656

<210> 94
211> 429
<212> PRT

QU B R

<400> 94
Met His Thr Glu Leu Ser Ser Leu Arg Pro Ala Tyr His Val Thr Pro
1 5 10 15
Pro GIn Gly Arg Leu Asn Asp Pro Asn Gly Met Tyr Val Asp Gly Asp
20 25 30
Thr Leu His Val Tyr Tyr Gln His Asp Pro Gly Phe Pro Phe Ala Pro
35 40 45
Lys Arg Thr Gly Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gln
50 55 60
Arg Leu Gln Trp Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Val Ser
65 70 75 80
Tyr Asp Leu Asp Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser Asp Gly
* 85 90 95
Thr Leu Lys Leu Phe Tyr Thr Gly Asn Arg Lys Ile Asp Gly Lys Arg
100 105 110
Arg Ala Thr Gln Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met
115 120 125
Gly Gly Ile His Arg Arg Ser Pro Lys Asn Pro Leu Ile Asp Gly Pro
130 135 140
Ala Ser Gly Phe Thr Pro His Tyr Arg Asp Pro Met Ile Ser Pro Asp
145 150 155 160
Gly Asp Gly Trp Lys Met Val Leu Gly Ala Gln Arg Glu Asn Leu Thr
165 170 175
Gly Ala Ala Val Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe
180 185 190
Ser Gly Glu Ile Thr Phe Asp Leu Ser Asp Ala Gln Pro Gly Ser Ala
195 200 205
Pro Asp Leu Val Pro Gly Gly Tyr Met Trp Glu Cys Pro Asn Leu Phe
210 215 220
Thr Leu Arg Asp Glu Lys Thr Gly Glu Asp Leu Asp Val Leu [le Phe
225 230 235 240
Cys Pro Gln Gly Leu Asp Arg Ile Asp Asp Glu Val Thr His Tyr Ala

AR RBER T RBFARE (CNS) AL (210X297T08 ) o9
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AT
B7

&~ BB (206 )

Ser Ser Asp Gln
260

Phe Arg Val Leu

275
Tyr Ala Pro Gln
290

Trp Met Gly Leu

305

Gly Trp Val His

His Ala Ile Tyr
340

Thr Arg Ser Val

355
.Asn Val Ser Leu
370

Gly Asp Arg Arg

385

Asp Asp Asn Thr

245 250 255
Cys Gly Tyr Val Val Gly Lys Leu Glu Glu Thr Thr
265 270
Arg Gly Phe Ser Glu Leu Asp Phe Gly His Glu Phe
280 285
Val Ala Val Asn Gly Ser Asp Ala Trp Leu Val Gly
295 300

Pro Ala Gln Asp Asp His Pro Thr Val Ala Gln Glu
310 315 320

Cys Leu Thr Val Pro Arg Arg Leu His Leu Arg Asn

325 330 335

Gln Glu Leu Leu Leu Pro Glu Gly Glu Ser Gly Val

345 350

Leu Gly Ser Glu Pro Val Arg Val Asp Ile Arg Asp
. 360 365

Glu Trp Asp Gly Val Arg Leu Ser Val Asp Arg Asp

375 380

Val Ala Glu Val Lys Pro Gly Glu Leu Val Ile Ala
390 395 400

Ala 1le Glu Ile Thr Ala Gly His Gly Gln Val Ser

405 410 415

Phe Ala Phe Arg Thr Phe Lys Gly Asp Thr Ile Glu Arg

420
<210> 95

211> 35
<212> DNA

QI NIEFY

<220>

425

23>  ANEFFIZHBOK scrB BK 2 5| F

<400> 95

gtacatattg tcgttagaac gcgtaatacg actca

<210> 96
Q21> 35
<212> DNA

35

AR LE A P BB FARE (CONS ) AMLAE (210X297T288 ) 569

( mﬂ%‘m&fm\%@\*ﬁ? N Bk Bov sk )
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Al
B7

&~ A3 (207)
213> A&

<220>
<223> N3 912 fisti: JoK serB £RZ 5 |

<400> 96
cgttagaacg cgtaatacga ctcactatag ggaga 35

<210> 97
211> 30
<212> DNA

@l NEF

<220>

<223> NS fifili: oK serB LA ERZ 5[+

<400> 97

gtaaagageg tcgggcaggt gegtecactg 30
<210> 98

211> 30
<212> DNA

QU NEFY

<220>
<223> NEFPYI ok scrB LA EIRZ 5[ F

<400> 98
ggtgtgagee cagecggtee getttggtec 30
<210> 99

- <211> 30
<212> DNA

21> NERY

AR LA T BB R (CNS) A4S (210X29T28 ) 540
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A7
B7

&~ 2R3 (208)

<220>
22d> NERYIZ R serB LA ZR 5] ¥

<400> 99
atcagccctg atggtgatgg ttggaaaatg

<210> 100
211> 30
<212> DNA

QY AR

<220>
223> NSEFRHI 2 filif: BOK scrB LA B[R 5[+

<400> 100
ggtgcagegg ttctataccg ctcgacagat

<210> 101
11> 32
<212> DNA

VAR RPN =27

<220>
223> NEFYZ itk serB - Rz 5[F r for

<400> 101
ggeeegggace geeegattet tcaacactat cg

<210> 102
211> 32
<212> DNA

213> AEFY

<220> ‘
e3> NEFFIZ RO serB . HEZFIF

30

30

32

FHHR A P R FARAE (CNS ) AdLAE (210X29T0 ) o4

( m\%‘m%ﬁ%éﬂhﬁi N Brvaesh v sk )
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A~ BEASLA (209)

<400> 102
gegccegggga tcaagggatt ttgegaagta tt

<210> 103
211> 30
<212> DNA

213> }\L%F?;yu

<220>
@ NEFIIZRSA icd HEZE T

<400> 103
gaagatctct atgaccagecg catcaagetg
<210> 104

<211> 30
<212> DNA

@1 NEF
<220>

WH ) smppl ok icd HRZ51T

<400> 104
gaagatctgg tcatcccaga acctgatcac

B
2=\

<210> 105
211> 32
<212> DNA

Qm>jdggmj

<220>
@Y NERFIZ K gdh R 5T

D R O 3 M mo I e I g o S 3

32

30

30

AER AR BB FARRE (CNS) AL (210X29T88 ) 540
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A7
B7

A~ BB (510 )

<400> 105
gegeetgeag gtecgaggegt gtgegttegg ca

<210> 106
211> 32
<212> DNA

Q2L ASEFY

<220>
P NEFFIIC R gdh 2K Z 5 [T

<400> 106
gegeetgeag geaccaggat gecctcaace ag

<210> 107
<211> 30
<212> DNA

QU ASEFY

<220>
<223> MNSERRI 2 i ok gitA 2R 5 |1

<400> 107
gggegtaccga tcactataac cccacagcac

<210> 108
211> 30
<212> DNA

R
2

QU \SEF

<220>
223> NIBEFZ i oK gitA Z K 5 1

<400> 108
ggggtaccet ggetgatetg aactaggege

D P b 3¢ 1 oo Ju e I G oY S 3

32

32

30

30

AR RALE A T BB FHE (CNS ) AR (210X297T2% ) 54q

(mwifmm%mmN@¢%3$%)
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AS
B5

Wb ERRE (A em: HERBREEWVEZCREFEKER
Gl /=l a o Al e TS
KEBESEMEYPCHNL - HEBESRBEEERRD

HEFImE TEHREERBRXRLOWREER S L KT 2
FMH EUBRANEBABREERNBEREEIHEFEER (L
s RETHRESEEEREMEHUCBEREE) -
R FRAGEEERBEREENLAED N AFELSER
# 1T P CR - W AHAKKRFBEZS T H&ATEHE  £EFHLF
NEBABREERNBEREELAAED N ABRBERENH R
DNAFEBZEEHRE®% -

i

|

\
/

(35 mt pr 0 o e B [ Bk o 2 )
w

. : S b 4 . i £ )
A8 BB 2 4 AR Genes for heat resistant enzymes o _
EXRHAME ( amino acid biosynthetic pathway derived

from thermophilic coryneform bacteria

A plurality of primer sets are designed based on a
region where conservation at the amino acid level is
observed among various microorganisms for known gene
sequences corresponding to a gene coding for an enzyme
of the L-amino acid biosynthetic pathway derived from

Corynebacterium thermoaminogenes, preferably an enzyme

e
23

that functions at a higher temperature compared with
that of Corynebacterium glutamicum. PCR is performed by
using the primers and chromosomal DNA of Corynebacterium
thermoaminogenes as a template. The primers with which
an amplification fragment has been obtained are used as
primers for screening to select a clone containing a

target DNA fragment from a plasmid library of

D SR U w30 e 2 ey S 9

=

chromosomal DNA of Corynebacterium thermoaminogenes.

\.

)
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6
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AJ12310

2256
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4
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< 20
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3
40
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EMEE/SEETEAR

wEHE

EWMEE /T HE

450

300

150

150

100

50

20 40 60 80
[ZFEIRE(C)
—0—2256 —@—YS-314
5
Q
0 5 10 15
TERRERFREI(97)

—@—YS-314 —O— 2256
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EMEHEEEAR

EMRE/S R EOE

350

300

250

200

150

100

50

300

150

100

C
50

O——O—_ -

20 40 60 80
Z FEEE(C)

—0— 2256 —®— YS-314

&l 7

250 \
200

0 2 4 6 8 10

THERERRFREI(5T)

—0— 2256 —®—YS-314

& 8
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0.3
0.25 L : ‘Q
i 0.2
ﬁ% 015 ~ \ —8— 2256
- —O—YS-314
i o1
S o I\
0.05 \.
o. 1
20 30 40
R FEBE(TC)
9
100 :
0 &S
50 N \.A?A‘_
< 70 AN
S Q
3H 60 N —0—2256
41 S0 N —e—Ys-314
L 40 N
I 30 '
® 20 O<—
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THpR BERFRE (57)
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—0— 2256
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¥
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RFEBECC)
11
100
80
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20
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pdhA
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pHM1519(3kb)
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EEHR (%)

®

EER(%)

8

37
36

8

31

(a)

o

00

0.5

0.55

(b)

0.6 0.65 0.7

0D620( x 51)

0.75

0.8

0YS-314
@ YS314/pPDHA

05

055

(])620( x51)

&1 8

075

08

0YS-314
@ YS314/pFDHA
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icd l

PCR E¥7(3.3kb)

Bgl | 7Kfi#

(BamHV/Bgii)

pHM1519(3kb)
|

([ PXC4 32 Xbal FEY)

Xbal 7@
(BamHVBg/N)

L

4

B 1 9
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(a)
[0YS-314 @ YS-314/iCD~4|
2
19 —1 o
18 0 O .—‘ ®
7 “—0.
w16
15
14
%13
12
11
1 - -
05 055 06 065 07 075 08 085 09
QD( x51)
44°C
(b)
[0YS-314 @ YS-314/piCD4|
18
17
'Ad
16
~ [
w15 o— *—g L )
gu O0—@
Q
13
=2 0
2
11
1 L 1. A
05 055 06 065 07 075 08 085 09

a( x51)
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gdh

ﬁ

(Pstl & B4 2kb)

pHM1519(3kb)

pHSG299YGDH o
(HYE PXC4 Z Xbal FEX)

47 b

gdh

Xbal 7kf#
Xba |7J<ﬁ£\‘

Bt

Pstl
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gltA

ﬂ

(Kpnl Fr &3 2.2kb)

pHM1519(3kb) L 4

I
(B PXC4 Z Xbal FEY)

Xbal 7Kfi&

& 2 2
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PR HEHFEMNEEEER
KB 9% % 8H 1 HEIE

1. —EEHE HEAFAFI EX£F SEQ ID NO: 80
BEBEFIREE 1 £ 10 BEERREE WA - ME
BwA - MARBERN SEQ ID NO: 80 XM ERF I > &%
EOHEBEEIE QL2CTE2EERBRREESBCEERFRI AR
® £ 37C T2 WEHE -

2. — DNA> HEEHMEHLE  ZEBHEEAFIE
1 SEQ ID NO: 80 M EBMFI HEHFE 1 £ 10 # & & &
BE A - ME -HA - MAZAEAR SEQ ID NO:
830 v EMFY >  EZEBOEBEEAE 42CTEHRRES
MeEEREFNRBHRNREE ITC T ZHESRE -

3. WHAFHEFMBELSE 2HZ DNA> HETIE () &
<Z DNA :

(a) — % DNA> HB & FF F£+F SEQ ID NO: 79 &
% EBRRFY

4. —BES L-BEBASE HESAESEBEEFHE
ERHEFHMBESE 258 3H 2 DNA FEdFE M EE A5
AMBELURZEBRBEFTER L RERE L-BKR - kB
ZEBREREX L-BEEHR -

5. WHFHMNGEESE 4 Hehx HFEZIWEDE
R E -

6. WMHFHEMNTEE 4 HBxAE HFZBEDR

(3D o - B N Bl B s )

—_—'————_—__—————._—_——_2‘\————_—'"—_—___'—_—————_—

AUERAWA TRBEAR (CNS) AGLS (210x29708)



1289604 B8

W R S U 5 M Smo 3 e X g o 9 S 8

~ > E AR E
% I B BB (Corynebacterium glutamicum) g 2 g X E

K #% R 2 B (Corynebacterium thermoaminogenes) °

( b D23 ot s B [ B RO 3 )

ABREEA T ABERE (CNS ) AMLAE (210X2970% ) 5.
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