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Embodiments herein report compositions, uses and manufacturing of dengue virus constructs and live
attenuated dengue viruses. Some embodiments concern a composition that includes, but is not limited to, a
tetravalent dengue virus composition. In certain embodiments, compositions can include constructs of one
or more serotypes of dengue virus, such as dengue-1 (DEN-1) virus, dengue-2 (DEN-2) virus, dengue-3
(DEN-3) or dengue-4 (DEN-4) virus constructs. In other embodiments, constructs disclosed herein can be
combined in a composition to generate a vaccine against more one or more dengue virus constructs that may

or may not be subsequently passaged in mammalian cells.
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/INB(T2SE/NBOI%IE TR » EIgFIERF ] 14.612.3 H ) ¥ i
AEEFHFREMFER-2 11681 Pk B EHUE -
[0117JAHEEEIT AT - BT FFEDENVax MVSZ fH
KET  BHRE 7 -ICR/NE & # 7Y — H (n=16) 2 W IH
(n=31-32)F B —F B 410° pfuff4 BB % R F I
SEHU-2 16681 ~ D2 PDK-53 VV45R ~ D2/3-V ~ 5, DENVax 1-4
Feeic(fE A)PRE(ESB) - INELEE - D2/3-VIF %R KR »
LI} DENVax-1 + ;s DENVax-3 MVSE & 23 &5 77
REBICREFEESE) - WA HEE SR AT SR E
MFE-25 " Ban | FHE/NEFEFH(AST) £8.3£0.8 -
A DL 5 B B 305 B 1 0 B -2- B R RHE Se - ICR/NER - D2
PDK-53-VV45RI} 55 4 9% 35 2 3 81.3%FE - % - DENVax-2
MVS K DENVax-4 MVS}#RHE 5 -ICR> a2 /B R —
B0 Sy BIEER9.841.7 ~ 10.2£1.4 ~ 2 11.3£0.4H > AST/H -
[0118] A& FE MBI H AT » IR 10fE{EEIE(10° pfu
E5C) > BAERMBEEHFEIMBEL-2 16681KHE L MEHEN
D2 PDK-53 VV45R » DENVax-2 MVS % DENVax-4 MVS
ELLER - NEHRERERE - AT EHREMIFE-2
BEA—BNHaW&s TRAL - BFII4HZ
AST - SBoMERER A TEEH&E DREL > W& ENE
FE B 155 U B — M - D2 PDK-53-VV45R%% & & EDENVax-2
MVSER®KEREZREB(D A EAERINEEFERTH
13.143.8 H AST & 31.2% 17 /& % %% 4 10.5£3.4 H AST) -
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DENVax-4 MVS K W5e 4k D2/4-VIFEH B W& E T AEE
B (07 7l R 81.3%1F JE R 4775 18.8£5.8 H AST ;2 100% 17 /&
#)o 45 R R /RDENVax-1 -3 Z MVS G & F JIH 52 285
% > M DENVax-2 -4 MVSHL R {R B HFE R > B
HENRRRIREEEREE -

[0119] @ 5A-5CF I~ B i Bl 47 B Bl = (i e S8 4 1
BEHFEMER2EAEREEERFEC SEERY
R/ NBRARzm&E - SHERBZ BELSRBIRN
CDC-ICR(n=72) )2 #& # J& 7e -ICR(n=32) 7 £ /)N B B A 5 A
10* pfulfi 3 (A)PR B 57 4 B B SR H OB EL-2 1668127 30
S - BRE 5 -ICR/NE B F 107 pfu(B)E10° pfu(C)HI &
A DENVax MVSZ & 5 1 - —IEHE BB (n=16) S Ri TH E &£
T =31=32)h {5 HEH MBI HEE -

WVS RBVS .2 5 F B 275 87 7

[0120] £ 17 H L TH 30 2R EE BT WVS R BVSEEMVS ~ B 4
MEEEHREXERRERELTEVIRER SR Verod
Mz AEHRAI(EG) - FHEAREEN/NHEEEER
FHRI0ESEHFEY - (Ewt DENV-1- -3~ -4 B HRD -
DENVax-1 ~ -2K-3ZMVSIREGELAHER - BHE/NRE
B AU E Y 0 TR R IEALR 042K Z L) E B R 5T
& 9% F 1Y Vero 4l g - DENVax-4 MVS i 28 & /N 7 wt
DENV-4 > {HEEHH(0. 92 RK) RN R BB ENTED2/4-ViRE
B% . DENVax-25 4} » DENVax-1 ~ -3 + -42> WVS & BVS

R ETLENAAYEEERFEEENNAFEER
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/[N o DENVax-2 WVS F BVSE 4 A E 3T - 8wt DENV-2%
B 7 Vero 4TI Bt 2 4 9 75 B BE » {22 1 LLC-MK, 47 B 51 3%
B - 4 #{ DENVax-2 2 i& 1@ 5 3 & 4 % B BT 8% /N 1wt
DENV-2 (1.4x0.4)11 #5 (L B B3 = £74£ D2 PDK-53-VV45R
(1.0£0.3)(El6) -

[0121yFEREE  RR S EE/NAEEREE ]
& BURRE ~ B AR R SR ) ~ FECREL /B RE BRI D
B 3 A2 TCRUIN B A1 45 35 7 B 2 B4 4 1 BF MV S5 L
FTRREL 45 R 45 R 2 S DEN Vax &5 3 DR e 52 4% 9
EHHNREREALY  GEATRENEESRERESH
MVS ~ WVS KBV » 0] FHERE R A R B R 8t 3 B IR A
EpELE YA -

[0122] [&] 6% 57 #i41 E 5 [B il ;R DENVax MVS ~ WVS -
KBVSZ AWM A/ND - REEEEIHMENEEREE7E
& 8 T J7 Z Vero 4l H B LLC-MK, 4 i ¥ 35 78 I B Y 239
BEEEKESDERZEE) - &fEwt DENV K S AT /A B F24)
B EE RS AN R R L -

FILC6/36 4 HE < i 2

[0123] 5 7l W 5% 58 B W 98 &% LAPDK-53- % E 1Y #k & =
R B8 R B IR Co/3 641 it o fR B & R DENV-2 PDK 5395 3 2 B
EREM - RWETERITED > DENVax MSV » WVS ~ &
BVSi C6/364H il 4 2R\ E N AR E R IER% (R IR
ENREERL - thEEr AR S E R E - DENVax-3fR4b -
FrelEmERER IR EH (B 7)) Co/36 B R EHE
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L REIE(ED3 log), pfu/mliF &) - DENV-3FE 3 Lh i wt
DENV-3 16562 @R £ RIETE - (EHIREE R EZE (1-2 log
PFU/m1}E {8) - {H DENVax-3f&JH F it #t 2 ST E G LA
logio PFU/mlZE DL R L 5o 4 ir & 2 D2/3-VIEE K = -

[0124] B 8= ;RDENVax MVS ~ WVS - & BVSH#C6/36
AHRZRHEERNETTEEBERG - WEREZRE TH
R CO/36 4l fE1E 84 2 S35 S {HLSD(FREAE) o B7 4 AU B H#
WK ARR SRR EEFEEERE S HEMLEE -

TG A ) B 88 2

[OI25] T E R TR EICRIAE 2 HEE
77 o }A10* PFUZ BN > JAICR/NEwt DENV-2 16681
s D2 PDK-53-VV45RZ f7/E & 53 7l £0% K 18.8%([E 9A)
B A CDC ICR/NE ¥ wt DENV-2 16681 5 %720% K % D2
PDK-53-VV45R £ 100% - 7 & B 22 & » DENVax-1 &
DENVax-3 MVSER/NE R 10* PFUE & & i3 (100%E5E
) > {HDENVax-2 & DENVax-4> MVSA #3810 PFU(E 5A)
Z IR IER100%IET K « BN 10° PFUR B EI B MK
DENVax-2(31.3%7% /& 2 ) }z DENVax-4(81.3% ¢ /& ) B~
MENRNBFEHSERRBREMER-2 16681 (0%fF/52%) 2 H
&3 7R - B TE = o Bl B P 58 4% & 3 D2
PDK-53-VV45R(32.3%) Fz D2/4-V(100%)( [& 9B) - B 28 wt
DENV-1 ~ -3 » Hi-4 RSN AT AP LLE - ERFTH5
TES E#EiciR ®wt DENV-1 160072 CDC-ICR/INE, B 3k
F > MMwt DENV-3 16562 K DENV-4 1036%fCDC-ICR/NE A
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=3 J1(0%FF G H) o A AL 3T wt DENV A 2 s 8L L Y £5 )
BRICRNEMEFHEUNSESET] - Wik & LSRN
4= A B BN 35 I 2R B K [S)JRDENVax MVSELES# 8 BE
SRR o RBP4 #4fEDEN Vax MVS K R 4L B 5 = 157
A REEZFTERBHEERwt DENV-2 16681 B 75 FJfH 3~
/N BRI -

[0126] @ 9A-9BZF ;RDENVax MVSH ¥ 4 ICR/IN B, > J
KENENZ GEEHD - (AFFEN10° PFUZICETE - (B)
REN10° PFU ICHEFE -

[0127] £ B DENVaxtEfF Hf R HRE 54 - MEERK
N IR E AR - 2ERE RIS BER—(EFHINE
I ze g8 H 3] FF DENVax-4 MVS » 15 43{EDENVax MVS
REEMTE=ERE L RUERBFS - RWVSHbE
M B AT £ T8 5 - DENVax-3E B/ Rz 8 5
A =R I 7 B TR T W (B S e A B HUAR - 2 E04HEBVS 2
EREFIEEWVSHUREE - BT S HP2EREZEA
FEPDERE  RNEEERER TR ISREIEERE -
Al E =R EEBCS(PI0)E =R » REEGI22ZH
BREUMR - 2 H0E HIFINS2A ~ 4A - Bi4B - H— I H KK
E OIS D E IR H R ER R ARG B R A E-483 - EP2EBVS
(PLO)FERG & » FME{T 45 E DENVaxfE % F 5k 7 3£ 3 2 8 %
HEEAR  SE SR R R A 22 A BB A R i & - FABVS
R ZE 8 O (Y — B (RFES -E3’-NCRIE N &S 1 Be &2
E B R HEERERDENVaxm FREUEHI = EE

N
=)

N
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{8 2258 o fiLfE5’NCR ~ NS1-53 « & NS3-2507 = (H&5F &
FYDENV-2 PDK-5378 % & K & /£ DENVax 3 & 5 B W
LR BVSHLRIES R EML R 4R/ A & o = EHEW
5°-NCR-57 fif B 2 TagMAMA £ 7~ /¥ DENVax 2 MVS -
WVS ~ K BVSZ fix /D Bl fi 7% i A B X tH - R DENVax-2 BVS
pl0.21% 2 B = iR HE - P10-HEBVSZ K 1HZ(<0.07%
20.21%)EERA A VeroM I BE R R ERNEBES
BB H IR A2 (FEP1054-T4%IR1H ) « 41 Fh 2 RDENVax
EREBELAHBNERBRANBEZEESRBEEFERAR
MR EELNRETNS BT -

- [0128] A 1t g2 78 7 Z MV S 5 8} ié F iR WVS & BVSHEAY
ZARKEE  HHEHEMVS R HAMAE RE R T TR
BREBERHEIFMG > BFE/NAEERTEE - AESEE -
A IS 4 AR AR R D ~ T e R BUE R R - R A&
ICR/NEE, 2 11 88 55 77 AR - St WV S B BV S} th #E 17  H 3
R/~ PR BE 2 B A 00 DB 58 HLBL SR - 45 JRTE HDENVax
ZAMEME B 7 = EMVSHRRA TR ERIRL S0/
W BE - TRCO/364MRE BRI ~ R/NE MR HE TR - Ik
HGEREERETAEAE SR BEHELES - 8R9) -
DENVax-4Fk #h » 4183 KB 78 7 > DENVax> E3{EMVS
R3O CERTS -

[0129] $+ W WVS K BVSHil» 7347 b 56 B Wi I I 35 R 3R
B JREN/NES BB R A C6/36 400 2 1 SURR & - fHHRMVS
BBV SHIfR/DH B MEE(L » THEFAEMVSRARKERKR
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BT AREHMZERB A DENRAFTHEDR
DENVax*Agl20/NE RFEABERRHZ 2R FBRENE -

[0130] It jZ $2 tH 6 #1 J7 7% B 8 7> cGMP T DENVax
MVS ~ WVS « BBVSHk > 8 - BVSHKHRE 5 B Al
FH A A B ER PR 34 5 57 £5 79 IU (H DENVax - 5 T B Ja ] 77 7%
o RAEEE R EE R U RELREEMVSZ BEEHEE
M R ZE et - A DENVax 2 3 ek 35 £ IR B 50 R B 48 HR i 3t
L - B RS S BUR BT 21LAYSNPIRE 4347 » SR
TaqMAMA D& & B R85 51 ) TagMAMA DL i) F s 8436
MVSY B EFT L @R F - TEOIIMVSZERI KR
AEMMEERERERAHENEEREZEME - LE
AERABERBREEDN  HAlE 2 —KEERBVSHR
MBS T2 M EEREERE - WRERGREE
RS LT ERBEE I BEEEEEES -

[0131][E 105 7~ bh B 55 58 7 Bk 35 0% 1 B S Bl 4R Y V&
BEBEIRECRBERL - 5HEE > RZEAEHR
REBIN1668)HHBERFES EH-2FHFLE -

R B 5 7

2R A

[0132]DENV-1 16007 ~ DENV-2 16681 - DENV-3
16562 ~ B DENV-4 1034/ k874 %I (wt) DENVE 840 - £
Ry IUfEEHDENVaxZ i (B8 E 2 HAERIRE - orif
% K 7 #{LDENVax 1 S e 4R 8 » Bm /&y D2/1-V ~ D2
PDK-53-VV45R ~ D2/3-V ~ FD2/4-V » F5 A B (Gt g i 8
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45 A EY & == AHBE R T 1F 4 B Bk 4H 2 Vero (3R M &% 15 B ) 4 B
HEENEEER R E S (ATCC) CCL14lZ  EE
25 F5 i 5718 4 4H 8 (WHO) R (b A 1A & B 84 3& (W CB-Vero
JHAE) -

7€ cDNA G BRTT 4 )5 B 4IDENVax i Z

[0133] &% T cGMPEUE R TN HETA EEEZEH K
& S pi R ki 2 DENVE 24 cDNA £k > 7RE1pD2
PDK-53-VV45R « pD2/1-V - pD2/4-V - RERERNEL S
pD2/3-VIN & E R & E R E DNAFE ML AT#H Il < BN
R RS BN BERNABE A - S 2 » & Xbal-42 (LAY
DENVE A #8cDNAE & H BKEEH - /&5 ZEE
RN B BMEREMBGEDE  AENRER AR
SEIN R & RNAasefy Tris-EDTASE B K - BIBEDEREHEDN
FE - EHZE L (AmpliScribe) TTH EXRE R EMF (BT
SRR 2> 5] (Epicentre Technologies))# T & & A 5%
2 /B BE g% OJE A B 45 & RNA A-cap 25 L ¥ 7K Bl
m7G(5")ppp(S")A(H7 £ & B £ ¥ H 5 = (New England
BioLabs)) 2R A i1 5° -1 A-cap ERNABE §E A - ARIBREARFEF
DNase 15z B2 5K BB cDNA - #Z{KpHEy /&5 2k &
BE Yo B S ERIBERDNAR EHE - CH L ZRNABSEA
TR R & RNaseZ /Ko » 53 B 2088 7 3 3 9 R 72 -80°C
A B EH AN S o  RNABISR R Z BB RRE G
B ERST - S20FA RS G2 EEEER
BEERERNAR AT HEBFILET0.4-1 x 1078 I
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Vero# ig

[0134] 5% thi ) 4 %7 ¥ #f7 /& 5] (Shantha Biotechnics) 72
cGMP L i # 17 & {8 RNA B $f 4 ¥ 4 WCB-Vero 4ff ff -
DENVax RNABE§% A RRH - TR 40007 VerodH i f 1% %
(Ix10'4RfE/ZF) » RERELAREFHBTIEEUZ
R R #8 2 IH . 2 B (Gene Pulser Xcell) Rl a4t
(7 & E Bt = (BioRad Laboratories))#E{TEZF L - HiEALL
250V/e0 Ohms/500 pFJIARE — X » R EREFFE10-157
> EEESIEAMELEREEERE(E10% FBSZ MEM)
(Y755 77 E K IE > RIY36CH1C » 5% CO B ®|6E11H -
WHERE A » FERLEBE  BEL - RUNES#ERME
FR-60C - RREE T2 BREZEEHGHEREERS
158 % Ry P L) Z 95 3 J7 (8 R A Vero4l ff 35 75 1 BT 7 & i & 45
PR e » KA DENVaxfE i & > it — 5 8%

DENVax [ # < # &

[0135]1P1fE S5 3 A N & 1B s 5t AR B R B B bRl 2 B i
B L EM T2 KIE T EEDENVaxfi £ 55 ~ T 5 -
TEREERERN - AR E R =REHEEE AL
DIRHEEERBERHRNEE ST EEREA N EEER
BEE Y REMARFERIEGE]D - 52 - RRELAEK
FERYP1FE 7 35 2L 0.001 Z MOIES %% Vero 4l A 4% B4 — 21 4 B
P2fER S - P2REREHEN RS HEAEEEE K TR
BERBERNG BELEENP2HENBEERONAR
MEEEAELANAAREREE Y VeroiilE g LA
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FRHRHE 3 BERY R R BE - A P AT R T R B AIE R 1%
SrEEAE MmOE R E B & B Z 68 E A H I A E B4l
WRAZD) R G ANOSEABRBEEN(ERIEEDS) - 6EEFH
HMEBEIRSEERS _HEAHMAgE B REARES
PARPS MifE R =B AWME/LERE - PYRFLEHEMX
HE Vero g (P B IR T SIS PTRE R HEH R -

[0136] 4 17 fF H 40 5% A #8 o~ B9 =& Bh 8 7 R /B B R
Tagman-f UC Fic #% 48 2€ 8 i 2 73 #7 (TagMAMA) 7 = & F %
DENVaxjgk AR E 2 BE M RETAEBEREE 50
KEffm = M24EPTRERE - ABETEERNBETF®E—F
HBILERAEEVREEZERE - BESMER > &E
DENVax [l 75 74 Z 6 (i #R A-F) PTREREF 2 —&FER
DENV-2 PDK-53/s % - RREREFIIE(E - RTEH
BERRRUZECFEREN MR ETEERE - S(HE
JE HY BT E S T8 55 48 0N &8 1755 77 [E R S8 i 2 Vero 4
FEPALL0.001 MOLETT IR FEH A BEE AN A T =1
P (MVSE.P8) - DENVax-4 MVSER 4P » £/ 3 7 RS
% (pi) 810 F U7 - MVSHIRII BiZs 1% (pi) 622 10 H ULHE
FEEELEVE BRI/ SIS IR (R EE
7.5%FEME 3.4 mMEBSIE — & 88 7.2 mMB IS € 8> 5.4 mM
2 Mg B — 89) R 0.95 E 1.90% FBS(& R E )% E 1k -
DENVax-4 MVSDUARE T A A REELEER - BTS2 >
S5 B R~ GH I 0.1% F-1273 % i B (poloxamer) 4077F
£ T (R EEO-PO#R Bx B Y T & KB T 5 B 0T 7Y I B B

I
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R BB EFR)HCKBE T JIDENVEH 2 B
EME > £L0.001 2 MOIE #:DEN Vax-4 5 ¥ =&K& © Bk
B %6E 108 U » fEA17% FBSGEERE)REL -
MEE K4 H o 2 B IUFEDENVax MVSH# R MIZFR O BEF
ETY-60C -
[0137]1#:0.001 22 MOI » FAMVS 2 Vero4fl i 5 % th $& —
R 4 3 & B FFDENVax T{EFEKR T/ (WVS) - 2 FGHE M
MVSZ 8% {57 % & 4N TR (63603 J5 [E K )% - WVS
el @S 10 uM R 0.45 pMAE JE 85 188 » (F F A MVSHYAE

- FEEEBZEAL 0 R ER S BERI0EFPETGH 2.0

ZEFH S FENERN - REFMEF-60TC -
[0138] AT s J7ik T » ISR EBVS) 2 B HRFEH
EF HBEWVSEI IR & Verol il 2 % {E 4 I L& (&
63603 75 B SR 2 5£0.001 2 MOI - Fi iAFEEEMVSIEFfEY) 2
mEREEH01% F-1278A&ME - &1.5/NFkff& - 40
CAPBSH#E32% » 800 F+ A & [l /& 2 DMEMBE & & 75 0 2 & &
W T % G TR 36(21)°C B S(+0.5)% COLRE »
E4H 1% NEEEERIREETER R - WE R
BESHEE10H HUHE > BIZIE#0.4560R ALK B B 25 8
B ZEBEREBEEEYITFERIMS00ZE S 3x FTAKE R
ZEALGCRE15%EFEME > 1.0%F[Z & 5 (Pluronic) F-127
SR FEEL407 ~ 0.1% A MMEUSPHAPBS, pH 7.4) - BEZ
R ORI IFPETGHEA » WER-60C 2 BEFHNER
EERSEEHAR - EARENESRL0C PFU/mlE A
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2 a8 IR DNAN 2 5% LR B WIE N 32T R K
BB ABURE T EERRES - 2NESS
JBBVS 5 By P I 85 2 PETGZS 28 1 B B 1 -60°C et 15 it
HE—H{H T o

B L R

[0139]MVS - WVS « RBVSEREEZHRSH - &
B RURAESEARET @  SEEEHEN S GRS
RT-PCR{E FfDENVax[ilE Z & — ¥ 5| F:8F - C.i#EH cDNA
FEEEENSIHARNEAMER AL RIS [ETE
DENVax [fil % % « % B 5% 5 1 & 34758 105 2 5 —
RT-PCR 5 J& 1 I3 DL 35 8 755 55 510 B °F & 52 R DEN Vax I
BRI XX 5Ye - FRIEUSP 71 (HEERBETT )T HE
M, o ETHUE B -

[0140] T F1 $ 365 575 3 55 2 22 508 PO R 36 18 POSHI 3R 2 5
ERERENENEEAREREERREEELY
DEN Vax U e 1T - U 2 R ME B B8 S 362 1°C
F DENVV %t 25 #5357 [T 3% (35 % #1185 (Inviragen)) 1 G 4 781k
DENV - $t $H B 5 bRl BR B EER ST E
SRR SRS RHM4HE % - MRC5 -~ VEROEMAL04 -
{54775 25 (CPE 1) 5 MR 2 35 9 5 LB 54 00 ) 53 1
B By itk CPRER Bk W B 4 HR 4E - 2 S5 4 B 48 H % %R CPE4E3
14H - 14A%R% - BHE®E LER > NI0EFHRZEL
1Bk (RBC)E M (3EF0.5% K 2 BRBCH I i B 42 5 2
K {6 AR R R R 10 TN B - RIBIE I 5+3°C
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R30S BTN B EE305 48 - B g DIPBSIE R 10
AR N B BRI 2 £ B JERBCEBENEFLE -

[01411{8 % K +F Z /&8 PR S G IS 2L B/ B~ B A/
B KL BT o AL/ B IR A (ip) S #EFEO. 1=
F5%0.01 Z F (& B ZE 404 1055/ B )DENV-$i [ 75 H 17
WEEA - [FHE - 108ETETY/ BB N #E0.52Z 75(0.03
ZEFEAR - RZEB(BHESEH)SEEBAFEES0ET - FHE
ZE AL NRZ BRERIEC R BT REEER 14 - B
Pk NEREER LB E8H  RRZERHER2H - &
>80% BN B E B R ERE - AlZ B W T
2 RREE -

[0142] 75 e 2 7 A8 PRI St 7S B 28 DR 3 7T - 1 B i
EREA S I0CEEZBEINOHR)SBNISCHEREISET
DENVHLME PRI A B RBERARNISCTHEEIA - I
LI10FEINURFEPREER - TEER » TA3STCHMRITE A 105 &
ZAEIN(0-11H#L 5 0.5 F/IN) L FRERA LEL3H - FH >
HEEEA I0EZENG-THE)FEIHANENZE#
& 0.5 = F / U8 (DENVax-2 — {& BVS) 5 0.25 Z # / §F
(DENVax-1 + DENVax-3 & DENVax-4 BVS)K R 35C 5% 9
H-BEILEIOCEN MEBLKKERES  10%E 3K
RIEEALOEIEEZHEIN(6-THE 0.5 T1/90) Z ONEE P I
FA35C X HEEEIH - BN RER Z N (EEWFEE RER
FE)NBREIABZEER - RERZWEREMR4ICR
25°C{H FH & ~ K2 B v A ORYAL i Bk Rl 8t M s SR &2 V& 1 - O
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BREAWNRANZ N REE R EREE ) BEEEREIH
%2 FIER o

7 B B T 7 BT R I A e E 0 T

[0143195% 38 J7 8 & {55 FH Vero 4 g £5 375 5 BT # 52 43 A 2k
R RS E SR E - ACRT I A Rl & Verol® 3 2 671
FUIRA R EBEREE P ETEEERE D AT
{EDENVax @i H 2 B BRI - BT ERLILE > NE—
EEBRTAELTREZBEEA/NRLE - REREREBEI
HEAPHLENBEEZR  NESRESE0ERRES B
BB N ST E BB B R/ - Bwt DENV-1 -~ -3 ~ -4
HERDVEE - HAEMARK/NRIKREE A AFFHE10ME
BH B 4> BEFY IS B BE

[0144] A 'Y {EDENVax & F £ MU {E 15 3 » iR
DENVI /BRI B - MR EEES MK EZRUELTHZ
ZFEDENVaxfl 77 < {E I DENVax MVS > 52 & £ Bl i 0 77 17
B 7% 81 B A S8 o3 A /8 EL R DUREE T8 9% 35 %% A 48 SR 1 W B AR
Sy AT R BT PEEREL o gR 0 AR BE AR E 20 A A S IR EL R R
FERYRL S Veroflifill Z 6FLFLAR N ST - HIE LT B E=0.7%
=R A SR (R A E(Sigma)) 2 P BT R A
(BSS/YE-LAHEEEF) KR 3TCHEHES% COEETH - £
BEE®R  YIFERERAPBSHE=R » #-20CEHA80%
P [ B304 48 » [ FPBSHE—K » RI37TCHER&2.5%
(w/v)IE HE 52 3. > 0.5% % B (Triton) X-100 - 0.05% I
(Tween)-20jAPBS 7 £ [H 4% g BT [H 307> &8 - DU & [H 4H AR
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FEE LI EDENVIILE R -H — M MADb ~ 1F1 (DENV-1) »
3H5(DENV-2) - 8A-1(DENV-3) ~ 5 1H10(DENV-4)}: £} [H 48
EORFS3TC G UNIF B R4CIRTR - DIEHREE K (0.05%
38 -20 FAPBS) % = 20> B A 37°C FEIE45-605) 5% B0 78 i ML B
L 8% BOBAR 1B S L H (HRP)- 838 & B A D /L8 L= Hi /N B
IgG(#E 72 7 % % if 55 B B = (Jackson Immuno Research
Laboratories)) FLAR A /A1 # S B A E - 155 B =ANBT/BCIP
JI0 i 4 T TR B8 3B 10 B (¢ B T (Pierce)) B £ ¥ HRP 2 &5 £8
-VIPE 4H (& 5 T Ei = (Vector Labs)) IR BB Z A k=
R BEETEERBUKELEFTELVERER EXHEE
BB R R O R |

275

[0145]MVS K WVSY £ RERBEEF (SR TX) -
= i ERNASE (8 I 323 (QIAamp) i RNAZS 4 (5 25
H (Qiagen)) ¥ DENVax T i #E X HL » EcDNAR kB E %
{EZE R RS - (£ 2 (Titan) — 3 B RT-PCRELH (& K FEA R
2 /\ E](Roche Applied Science, Inc.))iE# - B cDNAF &
RERERESFRRABSI FEARLEBRLE S
(BigDye Terminator) v3.1{E3 E F EHER EMWHRHA A TF)
SR AT SRR (- PR I A F A 0 XA 5 2 B0 AL
EHEREYM RS AE)EENRDVBD/CDCZ 3130x1 £ H
Sy N (FEFR 49 %45 /A =) L 19 - {8 F] Lasergene SeqMan#x
#id (DNAZ 5] (DNAStar Inc.)) T EH B O 7 K ELE -

L Tagman /5 2 B 2 F UT [ #% 1 28 5 @ & 57 07
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(TagMAMA)

[0146] TagMAMA S BRI E B E— X T Z R E 7
T R R EE AR A R A B S NC-STE R R 7 R R
& st B AR R E P RE(L - FETaqgMAMA S 1718 EMVS
K WVSZ & Z AW ERNA 5| F/TaqmanER $ — 25 & ¥ ¥y
LAV EESNC-STES B EAE —% - ERESI 7 H K
SHIDENV-2 wt » &8 F 514> 7] B D2-41-GC K D2-40-TT « &
ERGIFZ3- I EFRICLE&RE 2B — 5 NCR-57%
HEg A1 SF 23 - % 5 B 2 M A % R 21 DENV-2
REENBFIIREANERNTRRE - $tHTERNES
RESES 2R ERZE - CD-207 - F Tagman i §f -
CD-169F R AH[E - e Bt it 51 F R ERE 7 5 RAGER e ff - 1°
5T EERNASRAN » 0.4 uMETES[ ~ R 0.2 pMEREHZ
2SHF K BE T o fE FE FF  (BioRad) 3% H B % (iScript)
RT-PCR(HI ER$1)EH » BLIQSECFX-95 4% R & ) Tl
IFRT-PCR« $1 ¥ S AT KB A - EmH — M RE s
MZEBEE=ZREE EBERBERANEEHENHHEERE
HHRAVEENEEMGATE RMZERNABERTTEEHS
X IEE R A B — 4 cDNAZ nt 1-26700 & #2157 4 15 0y i §%
A o LAk MESTT B GEFEARFRERAS] T/
HEAMMSERNAEERE BRNEGHEER Z REX
YREHE - SERUEERREERNBE N ERHEHNE S -
JEET RN E R X R EE IR A E 7357 2 8 ARNA
EE o FABAISEE B0.1%RE(FAEE ) - ik
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CMESTTE— S EANEPCREFE AL EEEREL X

Y7 EM:E B B S RNAER S A TR (7-8 logio @A)
BERE - hERELCESRAGREEZLER - KE
0.01-0.07%3XtH -

FIXC6/36 4 FE . 75 2 32 T R IR 7L B Y Vero {1 < ol
EHRE

[0147] U{E DENVax MVS## i} fkwt DENV-1 ~ -2 ~ -3~
B -4%% 3 2 1R BB 4 U5 C6/36 W 4 Fi (] 3% Bh R B BE
(Aedes albopictus)) ¥t © 4= & FE 651 FL IR BY C6/36 41 g LL
0.001 ZMOIER R SERE © KIN5% COHHZEAR
28CEL&2% FBSZAZF/ALDMEMES BRI - PORFIR
FOOWESEWEZEE LER/NRS - BE&40% FBS
CEBBBEEREE RN CHEEEHEANFESIEHT
T IE ©

[0148] )2 6 AL FLARES Verod FE RV 12 SH » EEBIIR39TC Z
RMELERMRIICZHREERETAEBEERNMG - 1
3T CH MU B ERENR0.001 2 MOIEE AU R - NIRE
Tt o B F IR R EAZ T/l 22% FBSZ DMEMEE &R AT
W E 3B 5% COFEasNEEE - —EmEERLRN
37C e 5 EHEER39C - R & %S W EE & LERR
73 (S0 FA) P BEEERHE240% FBSZDMEM » EEFR
SOCEHEIEFEANKELSEEME - EHNIST-/REE TR
R EE(1ZE51C - BRHF(ERTCONREWNF R -

BBl ~ BUE R AF 75
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[0149]ﬂﬁﬁéﬁﬁ%ﬁfﬂfﬁﬁﬁfﬂﬁﬁﬁgiﬁgﬁT@l@%(w’ N,
33" E)—HRIHE R 2002 T LV EETE - 4RI 218 0 KK
WEHREI0%EESER > DL16:8(5 @ B ) L EEHERF®
28°C o 52T H e Z B F 7 Bl % 8 | S 9 (IT) B
T o WO (R &K % 2R - i 51) BV 21 55 A %7 6 5% & DENVax
Fewt DENV Z % 7r REGE I P& DR 20 M5 R BV IR
B HitwE LS RA TFBSELEE20% » WO EER
SOCHMNRKFEAREEERITHEYER - LEER
FA 2 % i B4 5 B9 DEN Vax 78 5 35 1% Vero 4 R 48 i £ 2 &
WEEMY - #17 HDENVax MVSHEY) -

[0150] 5> O AR Ry 2 & < DA L:1EL B0R & 3 5 1 g B 5= 48
& 2 fb Ay 2o (RF 28 7z 2% 1 7% & & (Colorado Serum
Company)) S B 2L MK & - W FKBEBHEEZERE > &
REEHEEFEHemote) HE & A& (KR LEH
(Discovery Workshops))fe thm % © MR & Y BEHF L/NEF -
S0 AR 2 MBBHEFN-SOCERARFREREZEZEE
JE - TEHMBEZMNELMAT EAEREEAN - B
RO 10%FEE MR - RFEEN16 ¢ 8/NEE(R - BE)EEHN
28C - 14H1% > FESERHEH2SZ30EWEHFER
= LA (R WL (Flynap) » FE KWL YHELF
(Carolina Biological Supply Company))iii i > BN —& & RI%
BRE10% FBSKS%EE R /##EE (575 /100 U/ml K100
ng/mDEY0.5Z F-DMEMH & it BF i Y )4 A = 2.5% FBS
F2S%FEMER R Z BHE NUWEER - MEFB 0 bR E
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D15y ERARREBMNE RBEER &DMEMZ 77 F 3 &
P o UCEE - BT RN G R Y -80°C Bk R R R R AN
P o (RITRERE A - 8O B2 iR R 5 0. 345807 FERE ) 1A 3%
TELYS50 pfufp 55 - BERERPRTACAH [EI R T 4ERF7H » R1&
IS R B 40 G LIS B R R B - BR AR TF Y -80 C E Bl A
— P RHE -

[O15T] & T b BR AR A HETT R 35 70 € » 00 b ORI B A fiE
R & B UL24E BRI 40 s B U BB & 4 F
(Crossman Corporation) » &&Y)391L » R 7A1& 23,000 x g
Da353 88 - FEREARN3,000 x gBE L3 B ELE P HE
IR AR o DU R S (B B R ER A 2 10fE M iR IR FE 08
HE R E AR ETFER R MRE - B - T
B R P45 R 0 B IR E B R ~ BB R e EHE = -

R T

[0152]F B Ik < MEICR/NE AT B E M E B
z - BHEANBIOAERBNYBEHARRE R—GEE
Bah > HAEBGI2-24/N > BEFEERANE /\HBE
(n=16) - 8 FI305k &1 TEFE BE VY (ic) BEFE 10° E 10° pfuf 3 112 20
BRI hBREVWEHZEVEGRIK - 2VER
32K - HEREWIE —HR(ELEE - Yy - iRERE -
EENRE - FE - REEE  BYENERRRERZ®
PERR R 22 84T » EETTE - LHEILNERR HB R8T
MY T SR/ ARG ) BT FERRE L - B ERGER
DVBD/CDC IACUC-#% AEE) ¥ 75 R #E1T -
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FTEEREZITE

DEN Vax-1% 2% % (MVS)

013 iR R EXRBERB 2R EH R T K
EBEOBEZHERERFI] o KE I prM-EEE (nt 457%
-2379 > THER)RE LI (wt) DEN-1 16007K 35 B — 1%
HerEZ A #E /DEN-2 PDK-537F B B — 4 - 2 EEARBUEN
(BB 4 ALK 5 (D1 160075(D2 1668 1) [ » Fy MV Sig Al
SRRz 8 (BB N o cDNAGT AR 19 T4 828 B -

EERERNEREEEZIA -

[0154]D1 (prM-E) K D2EF REZ E G E -

a. Mlul (nt 451-456) @ E [N I 3 S ZE &5 > nt-453 A-to-G

b. NgoMIV (nt 2380-2385): L Rl i 28 €% > nt-2381/2382
TG-to-CC (B E{E-482 Val-to-Alafi &)

[0155]1D2 PDK-53% 55 28 (B wt D2 1668124 8) : &

a. 5’-JE4REE & (NCR)-57 (nt-57 C-to-T) : EH BN E
(4L )

b. NS1-53 Gly-to-Asp (nt-2579 G-to-A) : FEREBEME
CAN=Y)

c. NS2A-181 Leu-to-Phe (nt-4018 C-to-T)

d. NS3-250 Glu-to-Val (nt-5270 A-to-T) : FERENE
(4L )

e. nt-5547(NS3E[R) T-to-CHf & 78 8

f. NS4A-75 Gly-to-Ala (nt-6599 G-to-C)
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* PDK-537.nt-8571 C-to-THE&E 28 6 5k it
=

[0156] DEN-1 prM-E (ffwt D1 1600754 &%)

a. EENiEt-1575 T-to-CHERE ZE &8 DL LR K SAXbal it &

[0157] 1 28 7% ¥% &5 7 W 5 2 28 4h B AR (B | 5k &0
0.03% nt“R~[H])

a. NS2A-116 Ile-to-Leu (nt-3823 A-to-C » $HES)

b. NS2B-92 Glu-to-Asp (nt-4407 A-to-T > ¥HEE)

c. nt-7311 A-to-GIE & 22§ f""(frﬂﬁﬂ)

NCR-57-T, D2 PDK-53 JB i Ak R B (wt D2 16681: C)
>5'-JE 4R 5 & 1 >C
10 20 30 40 50 60 70 86 30 100
AGTTGTTAGTCTACGTGGACCGACARAGACAGATTCTTTGAGCEASCTARGCTCAATG TAGTT CTARCAG FETTTTAATTAGAGAGCAGATCTCTGATGA
M N
110 120 130 140 150 162 170 180 19¢ 200
b ATAACCAACGGARARAGECGARAARCACGCLT T TCAATATGCTGARACGCCAGAGAARLCGEGT ST GACTGTGCAACACC T CACAAAGAGATTCTCACT

N @ R X K A KENTPF F B MLEKZERKEZRDENRUY S TV Q Q T KERUF §8 L

210 220 230 240 250 2560 270 280 280 300
TEGARTEUTGCAGGRALGAGGACCATTAARRCTGT TCATGGCCCTERTEECGTTCCTTCGITTCCTAACAATCCCACCAACAGUAGGGATATTGAAGAGA
§ ML Q G R*'6 P L X L ¥ ¥ A L VvV A P L R F L T I » P T A G I L K R

310 320 336 340 320 380 370 380 380 400
TGGGEARCAATTAAARAAT CAARAGCTAT TART GI I TTGAGAGGETTCAGGAAAGRGAT TGEARGGATGUTEAACAT CTTCARTAGGACGACECAGATCTG

¥ @8 T I K K § KA I ¥ ¥V L R G F R K EI & RM L NI LNIRKIZRZRTSE S A

>prM D1 16007 Fﬁﬁﬂﬁ,@j
410 4290 430 440 450 1460 480 4990 500
CRGGCATGATCATTATGCTGATTCCAACASTEATGGCGTTCCATTTAACE: TCFGGRGAGFCGCATATGRTAG TAGCAAGCAGGAALGAGGAAL
& M ¢ I M L I B Y V M A ¥ H L T T R G G E P H M I V § K QOZER ¢ K

' BN wi WM E  (b-453 Acto-s JEEE )

510 520 530 340 559 560 570 580 580 600
GICACTTTTGT TCAAGACCTCIGCAGETGTCARCATETGCACCCTCATTECGATGEAT T TEEEAGAST TR TGTGAGGACACGATGACCTACARATGCCCC
s ¥ L F K T 858 A &GV KX ¢C T LI AMDILGEILCEDT®M®TTYXC P

810 620 €30 640 850 (334 70 680 690 700
COGATCACTCACGCGORRCCAGAT BACCT TOACTETTCOT CCART GCCACCGACACAT BOGTCACCTATGEAACETGCTCTCANACTGGCCARCACCEAC
R I T E A E P D P V¥V DL ¥ C ¥ AT DT ®R VT Y G T CEBE QT GE HRR

>M
710 724 730 7480 759 60 770 180 780 800
GAGACAAACGTTCCGTCGCATTGECCCCACACGTGEEGCTTEELCTAGRAACAAGAGCCEAAACCTGCATGTCCTCIGAAGGTGCTTCGARMCAGATACA
p K R & ¥ A L AP HUYV 6L G L E T RAETWMS S E G A WEKQQ I Q
gie 820 830 840 850 134 870 880 890 S00

AARAGTAGAGECTTCGECTCIGAGACATCCABGAT TCACGGTGATAGCCCTTTTTCTAGCACATGCCATAGGAACATCCATCACCEAGARRGGGATCATT
K VvV &8 ¢ W A L R B P 6 F T v 2 a L F L A HATTI T S8 I T QK S I I

>E
910 820 930 849 2950 560 970 989 29¢ 19909
TTCATTLTGCIGAT GCTGETARLACLATCTATEGCCATGCEAT GLETEEEANTAGEIAACAGAGAC TYCETGGAAGCAL TETCABGAGCABCATCEETEE
F I L L M L VvV T P § ¥ A M R CV 61 ¢ N RD ¥ vV EGL S & A TMW®R VY D

1010 10z¢ 1030 10490 1050 1060 1070 1980 1090 1100
ATGTGGTACTGEAGCATCCAAGCTTCCETCACCACCATEECAAAARACAAACCAACALTGGRCAT TGAAC TC TTGAAGACSGAGGTCACARRCCUTGUAGT

vV vV L. E B G S CVTT M AKX N K P T LD I EULLULIRKTEV T W P AV

1119 1128 1130 1140 1150 1160 11790 1180 1190 1266
TCTGCGTARRT IGTGCATTCAAGCTAAAATATCARACACCACCACCEATTCGAGATGTCCARCACAAGGAGAAGCCACACTGETEGAAGAACAAGACSGCS
L R ¥ L £ I # & K I 3 ¥ T T T DS RCUPTOQQGEEA RTTIL V EERE QD A&

1210 1220 1230 1240 1250 1260 1270 1286 1290 1300
ARCTTTGTGTGLLEACGAACEL TCCTEGACACAGGC T GEGEECARTGECT CTECECTATTCGEARAAGSTAGTCTAMAACGTE TECCAAG I TTAACTEIG
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N F V¥V CRRTFV B RGWGNGCGTLVF S K G S L I T C A XKVF K CV

1310 1320 1330 1340 1350 13860 1370 1380 1390 1400
TGACARRACTAGAAGGEAARGATAGT ICAATATGAARRCCTAARATATICAGTGATAGTCACCGTCCACACTGGAGATCAGCACCABCTCEGAMAATCAGAL
T K L B & K ¥ V QY B YN L K Y § v 1 v Vv H YT 6 D OQHQ V 6 N E T

1410 1420 1430 1440 1450 1460 1470 1480 1430 1500

TACAGAACATGGAACAACTGCARCLATAACACCTCANGCTCCIACGTLGGARATACRGCTCACCGACTACGEAACCCTTACATTAGAT TGTICACCTAGG
T EH G TTAT I TPQAUPRTS$SEI S LTDYGT L T L B C S F R

1510 1520 1530 1540 15350 1560 1570 1580 1590 18600

ACAGEGCTAGAT TTTARCGAGATGETGETTGCTCACAATCARAGARAGATCATCECTICICCACARACAATGEITCCTACACTIACCACTGCCTTGGALCT

T ¢ L D F KR EM V i, L T ¥ K E RS ® LV H K QoW V¥ L DL PL P W TS

1
HEMEMEIEE ne-1575 t-ro-0): ERK IR DEN-1IREEHE — M xbal i1 B
1610 1620 1630 1640 1850 1660 1570 1680 1890 1700

CTEEGEGCTRCARCATCCCARGAGACTTGGAACAGACARGA T T TACTEGTCACATT TAAGACA GCTCATGCAARGRAGCAGGAAGTAGTCGTACTAGGATC
6§ A S T 8 Q0 ¥ ™ Ww N R QDL L VYV T ¥ KT AHAIKIZEKOGEV VUV L G 8

1710 1720 1730 1740 1750 1760 1770 1Fs0 1790 1800
ACRAGRAGGRGCAATGCACACTGCGCTCAC TGGAGCGACAGARAT CCARACGTCAGGAACSACARCAATT T TCSCAGGACACCTARARTGCAGACTAAAA
g ¥ 6 AM BT ALTGAT® EI QT S8 6T TTI F 2 GHUL X CRTL K

18190 1820 1830 1840 1850 1850 1870 1860 1890 1200
ATGCACAAACTAAC TP T AAAAGCGATGICATATGTGATGTGCACAGGCTCAT TCAAGTTAGAGAAAGAAGTGEC TGAGACCUAGCATEGARCTGTICTGE

M P KL T L K6 M § ¥ v ¥ ¢ T 6 85 F ¥ L E X EWY A ET QHGT V L V

191¢ 122¢ 1930 1540 1850 1960 1870 1280 1990 2000
TECACSTTAAAT AT CARCGAACAGACECACCATGCAAGATTCCCT TP TCUACCCAAGATGAGARAGGAGCAACCCAGARTEGSAGATTARTARCAGCCAR
¢ vV XK Y E G T DAUPUCI K I EFF § T QDEIXKXGSGATQQDNGRTELITITAHN

2013 2020 2030 2040 2050 2050 2070 2080 2090 2100
CCCCA T AGLCACTGACARAGARAARCCAGTCAATATTGAGGCAGARCCACCCTIIGGTGAGAGCTACATCGTGETAGCAGCAGCTCARAAAGCTTTGAAR
P I vV T D XK E X P VvV ¥ I B A E P P F 6 E 8§ Y I ¥V V G A GE K AT K

a1le 2120 2130 21490 2150 2160 2170 2180 2190 2200
CTAAGCTOGTICARCARAGGARGCAGCATAGESAAAATCTTTCAAGCAACTGCCCCAGGAGCACCAAGGATGECCATICTGSGAGACACCECATGECACT
L 8§ W ¥ K X6 5 5 I 6K M F & ATARGARIERMABATILGHDTAUWIDF

22190 2220 2230 2240 2250 2260 2270 2280 2290 2300
TCGGTICTATAGGAGGAGTGTTCACGT TGGGAARACTGETACACCAGST T TTIGCAACTGCATATGEAGT I T IGI TTAGCGEAGTITCTIGEACCAT
G § ¥ 6 ¢ VvV F T s M G K L ¥ H gV F &8 T A Y 6V L F $ ¢V s w TN

D1 16007 ¢ %I 4% &5
|

2310 23248 2330 2340 2353 2380 23%¢ 2380 2380 2400
GAAAATAGGAATAGEGATTCTCCTGACAT GGCTAGGATTARATTCAAGCGAACACCTICCCITICCATCATETGCATCGCALC SATTGTGACACTGTAT
¥ 1 6 r ¢ ¢t L L TW L G L NS R NTSL SMMOCTIAAGT:I VT LY

HERE Ny

>Ns1
2410 2420 24306 2440 2458 24860 2450 2480 2480 2500
TTGGGAGTCATGGTGCAGGCCGATAGTGET TG T TG TGAGCTGGAAARALRAAGAAC TEGAARATCTGECAGTCGEGATTTTCATCACAGACAACGTGCACA
L G ¥ M VY Qg A DS G CV Y S ¥WEKNEKEL ®CGS &I F L T DNV HT

1
BIEfI &, . £-482 val-to-Ala (nt-2381/2382 TG-to-CC)

2510 2520 25390 2540 2350 2568 2570 2580 . 2090 2600
CAPGGACAGAACAATACALGTTCCAACCAGAATCCCCTTCARARLCTAGCTICAGCIATCCAGARAGCCCATGRAGAGEACATTTGTGBAATCCGUTCAGT
W T E Q Y K ¥ QP E S5 P S KL A S5 ATI Q KAHRETEUDTIUGCGTIR RSV

H
D2 PDK-53 NS1-53-Asp B % Ak K KB (vt D2 16681: Gly, nt-2575-C)

2810 2629 263¢ 2640 2859 2860 2870 2880 26290 2700

ARCRAGACTGGAGAATCTGATGTGGARACARATAACACCAGAATTGAATC ACAT TCTATCAGAARATGAGGTGARG T TAACTATTATGACAGGAGACATC
T RL ER LM WKQI P BELNYYIL SEDNXNEVEKLTINMNTEDLI

2710 2720 2730 2740 27340 2780 2770 2780 2790 2800
ALBCGARTCATCCAGGCAGCAARRCEATCTCPECEGCCTCAGCCCACTGAGCTGAAGTATTCATGCARRACATCGCECRAAGCARNAATGCTCTICTACAG
K 6 T ¥ ¢ A G KR S LRPQPTEILI XKUY S W KT R 6 K A X H X §TE

2810 2820 2830 2840 2350 2860 2870 2880 2399 2300
AGTCTCATAACCAGRCCT T TCTCATTGATGGCCCCGARACAGCAGARTGCCCCARCACARATAGAGCTTGGAATTCETTGGAAGT TGRAGACTATGGCTT
S E N Q TVF L I DG P ETAZETC®PNKNKTNU RA®WNSULEVEDYG ?

291C 2920 2330 2240 28590 2960 2370 2980 299¢ 3080

TEGRETATTCACCACCAATATATGGUTAAAA T TGAAAGAARAACAGBATGTATTCTGCGACTCAARACTCATGTCAGCGGLCATAARAGACARCAGAGCE
§ vV F ¥ TN I WL KL XK ¥ K Q VvV F DS XK & M S A A I K D N RA
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<
2 3020 3030 3040 3050 3080 3070 3080 3con 3100

301
TCCATGUUGATATGEGTTATIGGATAGARAGTGCACTCAATGACACATGGARGATAGAGAAAGCCTCTTTCATTGAAGTTARRARCTGCCACTGGLCAA
H A b ¥ 6 Y W I E S A L ND T ¥ KI E XA S F I EVI KHSNU CCHWERER

<@

31198 3120 3130 3140 3150 3160 2170 3180 3190 3200
BATCACACRCCOTCTGGAGCARTGGAGTGC TAGAAAGTGAGATGATAA T TCCALAGRATCTCECTGGALCAGTGTCTCAACACAACTATAGACCAGGCTA
§ # 7T L W 8§ N GV L B 8§ BE ¥ I I P ENILAMGUDP Y 5 ¢ H N Y R P G ¥

3210 3220 323G 3240 3250 32480 3270 3280 3220 3300
CCATACACARATRACAGGACCATGECATCTAGGITAAGC T TGRGRT GGACT TTGAT TTCTGTGATEGAACAACAGTGGTAGTGACTGAGGACTGCBGARAT
BT Q I T G P W' L G K L BEMN D FDDF O DGT TV VYV T EDCOCGH

3319 3320 3330 3340 3350 3380 3370 3380 3399 2400
AGAGSACCCTCTTTIGAGRACAACLACTGCCTCTGGRAAAACTUATAACAGRATGETGCTGCCGATCTTGCACATTACCACCGLTAAGATACAGAGGTGAGH
R ¢ » § . R ¢ T T & 8 6 X L I T 8 W ¢ ¢ R 8 ¢ T %L P P L R Y B G E D

PNS2A
3410 3420 3430 3440 3450 3450 3470 3480 3490 3500
ATEGETGLTGGTRAUGEGAT GEARATCAGRUCATIGRAGGAGARAGAAGRZART TTGET CAAUTCCTEGGTCACAGCTEGACATGEGCAGETCGACARCTT

O
€ € W Y 6 M E I RP LEKUEI XKZEEUSHNTILUV NN S LV T AGH¥ G Q ¥ DR F

3510 3520 3330 3540 3550 3560 3570 3580 3590 3600
PTCACTAGGAGTCTTGEGARTGECATTGTTCCTGEAGGAAATECT TAGGACCUGAGTAGEARCGAAACATCLAATACTACTAGTTGCAGTITCYTITGTS
§ L &V L 8§ M A L F L B E YL RTRUVY €T KU HAILIL YV 2V S FV

3610 3620 3630 3640 34638 3660 3670 36883 3620 3700
ACATTGATCACAGCGARCATGTCCTTTAGRAGACCTGGGARAGRGTGRTGCT TATGETAGGCGCCACTATGACGGATGACATAGGTATGGGCETGACTTATC
T L ¥ T & ¥ M § FR B L &RV M VMV &ATMHMNMTTTDRDD I G N GV T Y L

3710 3720 3730 3740 3759 3760 3770 3780 3790 3800
TPECCCTACTAGCAGLCTTICARAGTCAGECCARCTTIIGCAGCTEGCACTACTC TTGAGAAZGCTEGACCTCCARGGR AT TRATSGAPGAC TACTATAGGAAD
A L L A A F KV R PTFASAGLULLLRIEULTS KELMNMM®MNTT I G IX

3330 3820 3830 3840 3850 3880 3870 3880 3890 3300
TGETACICCTCTCCCAGAGCACCCTACCAGARGACCAT TCTTGAGTTGACTGATECGTTAGLCCT TAGGCATGATGGTCCTCARRATGETGAGAAATATGGRA
v L L. § ¢ 8 T L ? £E T I L E L T D A L A L G M MM V L K M VvV R K K &

E@lfﬁﬁz%ﬁI%E%ﬁﬁZZﬁf’l\ Ns2A-116 Ile-to Leu (nt3823 A-to-C)

39210 3920 3930 3940 3850 3360 3870 3980 3980 4000
AAGTATCARY TEOCAGTGACTATCATGGCTA LT ICIGCEYCCCAARCGCAGTGATATTACAAMACCCATCGARACTGAGTTGCACARTATTGGCAGTGE
¥ ¥Y @ L A2V T I H¥AI L CVPNAVILON AZWIERKYSCT®T I L &V VY

3010 4920 4030 3040 4050 4060 4070 4080 49020 4100
TETCCETTTCOCCACTGTICTTRAACATCOCTCACAGCARRRAACAGATTGEATACCATTAGCATTGACGAT CARARGETCTCARATCCAACAGLTATTTTTCT
§ vV § P L ¥ L T S 3% Q¢ K TD W I PLZ2ILT I XKGE&LNUPTRTITF L

i
D2 PDK-53 B — M Ns2A-181-Phe (wt D2 16681: Leu, nt-4018-C)

>NS2B
4110 4120 4130 4140 4130 4180 41790 4189 4190 4200
ARCARCCCTCTCARGAACCAGCRAGAARAGGAGCTGGCUATTARATGAGHL TATCATGGCAGTCGGGATEGTGAGCATTTTAGCCAGTTCTCTCCTARAA
T T » 8§ R T S K K R S§ W P L NE AR I MAUV &MV § I L AE $§ S5 L L R

4218 4220 4239 4249 4250 4260 270 4280 4290 4309
AATGATATTCCCATCACAGGACCATTAGTGECTGGAGGGCTCCTCACTGTGTGCTACGTRCTCACTGGACGAT CEGRCCEATT TGGARCTGCACAGRLTAG
¥ oI Pp¥ TGP LV AGEHEL LT VY CY VLTSRS ADLE L B R AA

4310 4329 4330 4340 4350 4360 4370 4380 43893 4400
CCGATETCARRTGRGAAGACCASGCAGAGATATCAGGARGCAGTCCAATCCTGICAATARCAATATCAGEAGATGGTAGCATGTCGATARRRRATGRAGA
D vV K ¥ B B QA E I S G S s P I L § 2 T I S ED G S M 5 I KX E B

4418 4429 4430 4449 4450 4460 4471 4480 4499 5500

GEARGATCARRCACTGACCATACTCATTAGAACAGGATTGL TG TCATCTCAGGACT TTTTCCTSTATUAATACCAATCACGGCAGCAGCATGGTACCTG
EDP O T?TLT®ILIRTDPTGEL LY I S GELF P Y S5 I P I T A AEARYL

ZHHP Ns28-92 Glu-to-Asp (nt-4407 A-te-T) BB (R EHE BRI T EEFHH)

>NS3
4510 4520 4830 4540 4550 4560 4570 4580 4590 4600
TEGGAACTGARGARAAACARCGGGCUGGAGTATIGTGECATGT TCCTTCACCCCCAL LUATGEGRARGGCTGAACTGGAAGRATGEAGCCTATAGARTTAAGC
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# E V K X QQ RAG Y L WwpvVvVeg s P2 P W & KA E LEDGAYRTIIKZQ

4610 48620 463C 4640 4650 466C 4670 4680 4880 4700
AAAAAGGGATTCTTGGATATTCCCAGATCGGAGCCGGAGTTTACARAGARGGRACATTCCATACARTGTGGCATGTCACACGTGGLGCTGTTCTARTGCA
¥ 6 I L G Y 5 I 6 A G V ¥ K EGTF HTM®WHUY T RG A VYV L MH

4710 4720 4730 4740 4750 4760 70 4780 3720 4800
TARAGGRAAGLGGATIBARCCATCATGEGCGGACGTCAAGARAGACCTAATATCATRTGGAGGAGGC TGGAAGT TAGARGGAGAATGCARGGAAGGAGER
K G K R I E P 8 W ADUV K KDUIL I S Y GG 66 W KL E G E W KE ¢ B

4830 4820 4830 4840 4850 4860 4876 4880 4830 4800
SAAGTCCAGGTATIGGCACTGEAGLCTCGARARARATCCAAGASCCHTCCARACGAAACCTGRTCTTTTCAARACCARCGCCGEAACBATAGGTGCCTGTAT
E Vv vV L, A LT BE P G X NPRAVCT K P GL F XK T NAGBGTTI B & V 3

4910 4920 49390 4940 4950 49860 4970 4280 4590 5000
CTCTGGACTTITCTCCTGGRACGTCAGGATCTCCAAT TATCGACARRARAGGARAASTTGTGGGTCT T TATGGTAATGSTGT TG TTACAAGGAGTGGAGC
L o F 8 P &G T 8 G S P I T B X K G KV VY 6 L Y G XN GV VT R 8 G A

5010 5020 5030 5040 5060 5060 S07¢ 5080 5030 5100
ATATGIGASTSCTATAGCCCAGACTGAARANAGCATTGAAGACAACCCAGAGATCGRAGATGACAT M I T CCGAAAGAGAAGACTGACTCATCATGGALITC
Yy v § 2 I A Q TZE ¥ S I ¥ BN F EI EDUD?II F REXRR LT I M D L

5110 5120 5130 5140 5150 5160 517¢ 31e0 51920 5200
CACCCAGGAGCGGEAAAGACGRAGAGATACCTTCCGGLCATAGTCAGAGARAGCTATAARACGGGET TIGAGARCATTAATCTTGCLCCCCACTAGRSTTG
H PG AG R TZRKRRY L PA I VEEATIXKR RGSLURTULIULAPTRV VY

3210 52290 5230 5240 5250 5260 5279 5250 5290 5200

TGGCAGCTGRAATGGAGGAAGCCCT TAGAGGACTTCCAATARGATACCAGACCCCAGCCATCAGAGU TG TGCACACCGGGCGGGAGATTGTGGACCTAAT
A A E M BE E A L R 6L P I R Y QTP A I RAMYVY H T G RE I V 3 L ¥

. |
D2 PDK~53 W33-250-val JK 55 Ak N E (vt D2 16681: Glu, nt-5270-A}

5316 5320 5330 8340 5350 53e0 5370 5380 533890 2460
CrGTLATGCCACATTTACCATGAGSCTGL TATCACCAGT TAGAGTGCCAAACTACRRCCTGATTATCAT GGRACGAACCCCAT TP CACAGACCLAGCAAGT
C HATPFTHMRIL LS PV RYVY P XN Y NLI YT MMDEAS BAETFTDPAS

5410 5420 543¢ 5440 5450 5460 5470 5480 5499 5300
ATAGCARCTAGRGGRTACATCTCARCTCGAGTGGAGRTGEGTCAGGLAGCTGEGAT T TTTATGALAGCCACTCCCCUGGEAAGCAGAGACCCATTTCCTC
I A AR G Y I §$ T RV EDMGEAAUGI FMTWATO®PUPGE S RDPF P Q

55190 5529 5530 5540 5550 5566 557¢ 5380 5580 5600
AGAGCARTGLACCARTCATAGATGAAGAAAGAGARATCCCTEARCGCTCGTEGRAT TCCGGACATGARTGGGTCACGEATTTTARAGGEGAAGACTGTITS
$ ¥ AP I I D E B R E T P ERS ¥ NS 6 HEWV ? D F KGG X TV W

&2y

)
p2 ppK~-53 Jif B % & nt-5547-C (wt D2 16681: T)

5610 5620 5€30 5640 5650 566C 5670 3680 5620 8700
GTTCETTCCAAGTATARRAGCAGEAARTGATATAGCAGCT TGCCTGAGGRARRATGGAAAGRARGTGARTACAACTCAGTAGGRAGALCTTTGATTCTGAG
P §$ I KA K D I A 2 CL R KHNGIKIXVYVY I QL 8 RXTF D S &

5718 5720 5730 5749 5750 57160 3770 5730 5790 5800
TATGTCAAGACTAGAACCAATGATTGRGACTTCGTGGTTACAACTGACATTTCAGARATGGGTGLCRATTTCRAGGCTGAGAGGGTTATAGACCCCAGAL
Y VX ¥ R T N DWW D FV VTTDI S E MOGAUNTFZEXAUEURUY I D P R R

5810 5820 5830 5840 3850 3860 5870 5880 5890 5300
GCTGCATGAAACCAGTCATACTARCAGATEETGAAGAGLLEGTGAT TCTGEUAGGACCTATGULAGTGACCCACTUTAGTGCAGCACRRAGARGAGGGAS
¢ ¥ KPPV I LT DHeEEEIRVYILAGT?P?P NPV T H S S A AKQPRRGR

581¢0 5820 5830 5940 5950 5960 $970 5980 5390 5000
BATAGGRAGARATCCARARRATGAGARNTGACCAGTACATATACATEGGEGIACCTCTGGABAATCATGAAGACTCTECACALTGOARAGAAGCTAALRATG
I & R NP K ¥ END VY I Y M S EPLEWNUDEUDTCAHWYIEXE A X #

601¢ 6020 6030 60490 §050 8064 6070 6080 6030 €100
CTCCTAGATRRCATCRAACACGLCAGARAGGAARTCATTCUTAGCATGTTCGRACCAGAGUGTGAARAGGTGGATGLCATTGATGGCGRAATACCECTTGAGAG
L LD K I N T P B G I I P 5 M P E 2 EREKXV 2 ATDBGEE Y RL RG

6110 61290 €130 6340 61590 616¢ 8170 8180 6130 52040
GRGAAGCRAGGRARACCT TTGTAGACT TAATBAGARGAGBAGACCTACCASTCTGGT TGGCCTACAGAGTGECAGL TGRAGGCATCARC TACECAGACAG
E A RK T FV PLLMRRG D L P VW LAY RV A AEGTINTYATDR

6210 8220 6230 8240 8250 6260 6279 6280 6230 €300
BRGGETGGTGTITIGATGGAGTCAAGRACAACCARATCCT AGAAGARARCGTRGAAGT TGARRTCTGOACARAAGABRGGGGARAGCARGRART TGARALCE
R W ¢C F B G V K N¥QTI L EZBE®S® YV EVY ETIW®WT K E G ERZKZX L K P

>NS4a
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6310 6320 6330 6340 65350 6369 6370 £380 6390 6400
AGATGCTTGGATGCTAGCATCTATTCTGACCCACTCCCGCTAARRGART T TARGGAATTT GCAGCCEERABARAGTCTCTGACCCTGARCCTARTCRCAG
R W L DA R I Y S D P LAULTEKTETFZ XKXTZEFA-ARGRIESTILTTULNILITE

£410 6420 8430 6440 6450 6469 6470 6480 6490 €500
PAATGGETAGGCICCCARCCTTCATGACT CAGRAGGCARGRGACGUACTGEACAACTTABCAGTGCTGCACACGRCTGAGCCAGGTGGARGGGCGTACAA
M 6 R L P T F ¥ T Q K A R DPATL DNILAV L BT A S A& GG R A YN

8510 6520 BS3C 6540 6550 6560 6570 6580 #3580 6600
CCATGCTCTCRGTCAACTGOCGEAGACCCTIGGRGACRTTCCT T TACTGACACTECTGGCTACAGTCACGGGAGGGATCTTTTTATICTTGATGAGTGCA
# A L S E L P ETILE®E T L L L LT LLATV T GG I F L F L XS A

I
p2 PDX-53E8 — {4 NsS4A-75-Ala (wk D2 16681: Gly, nt-6599-G)

8619 6620 6630 6640 66506 6660 6870 6680 €€20 €706
AGGGCCATAGGEAAGATGACCCTGEGARTETOCIGLATAATCACGECIAGCATCCTCCTATGGTACGUACARATACAGLCACACT GGATAGCAGCTICAA
R G I 6 ¥ M T LGHMCCCI ITASTI LW YA QI Q2 HES% I A AS I
6710 6728 6736 8740 6150 6760 6770 @780 6720 8800
TAATACTGEAGTTTTTPCTCATAGT TTTGC TTATTCCAGARCCTGARAAACAGAGARCACCTCARGACAACCRACTGACCTACGTIGTYCATAGCCATCCT

I L 8 § F L I V L L I P EPSBEKUORTZ®POQDNUQGUSLSTYVV I A I L

>Ng4B
8810 6829 6630 6840 8850 €860 6870 8880 BHSY €300
CACAGTGGTGGLCGTAACCATCGCARNACGAGATGGGT T TC L TAGAARAAACGARGARAGATCTCGGATTGGGAAGCATTGCAACCCAGCARCCCBRGRGC
T VY V.a A P MAUNEMNGFLEZEKTKI XKDLSGEL G S I AT Q CPES

69210 6520 €530 G940 €350 6960 6970 89€0 6980 7000
AACATCCTGBACATAGATCTALGTCCTGCATCAGERTGGACGCTSTATGCCETGECCACAAL AT T TG T TACACCART GTTGAGACATAGCATT GARAATT
¥ I » p I D L R PR S A WUT L»Y A Y ATTFV T PHMILRHESTISH® K 3

T010 7020 7038 7040 1059 1060 7070 70890 7030 7100
CCECAGTGRATGTGPCLCTAACAGLTATAGCCARCCARGC CACAGT GT TARTGEEICTCCGCARAGGATSGCCAT T GTCARRGATGGACATCGGAGTTCC
S ¥ N v § L T A I AN QAGOSTV L ¥ GL G XK G W P L 8 KMDI GV P

7110 7120 7130 7140 150 V 71860 7179 7180 7180 7200
CCITCTCGCCATTGOATGOTACTCACARGTCAACCCCATARCTCTCACAGCAGCTCTITTCT TATTGGT AGCACATTATGCCATCATAGEGCCAGGACTL
L L AL G C Y S5 gV NP2 I TLTAALTEFULILUVAHZYATI 11 G P G L

7210 1226 1230 7240 7250 7260 1210 7280 7280 7300
CAAGCARARGCARCCAGRGAAGCTCAGARAAGRGCAGCGGCGEECATCATGARARACCCAACTRTCEATCEAATAACAGTGATTGACCTAGATCCAATAC
¢ A K A TR FEA QL KRABAGI NI EXKI¥ NPTV DD» GI T VI L DPIP

7310 7320 7330 73490 7350 7360 7370 7380 7390 7400
CITRIGATCCGAAGTTTGAARAGCAGTTGGGACARGTAATGCTECTAGT CCTCTGCGTGAL TCARGT AT TGATGATGAGGACTACAT GGELCTCTGTGTGR
¥ P P R F E K Q@ L 6 @ V¥ L V L € ¥ T Q ¥V Lk ¥ ¥ RTTWAULCE

WIMEB 2 E oe-7311 Ao, R EF RAT EEEHE)
7410 7420 7430 7440 7450 7460 7470 2480 7490 7500

47
GGCTTTRACCTTAGC TACCGGGCLCATCTCCACAT TR IGGGAAGGARATCCAGGGASGTTTTEGAACACTACCRTTGCEETGTCAATGEGCTRACATTTTT
AL T L A T G P I 8§ T L W EGHNUPOGRF W NTTI AV S MHAERTIF

> N8B
7510 7520 7530 7540 7530 7360 7876 7888 7520 7600
AGAGGGAGTIRCTTGECCGRAGCIGGACTTCTCY CTATTATGAAGAACACAACCAACRCAAGAAGGGGARCTGGCRACATAGGAGRCGACGUTTGEAG
R G 9 L A G A& L L, F 3 I M XNTT?THNTRRG?TGUNIGETZLGEE
7610 7620 7630 7640 7650 7660 7&67¢ 76840 78690 7700

AGRAATGGAAAAGCCGATT GAACGC AT IGGGARARAGTGAAT TCCAGATC TACAAGAAARGTGGRATCCAGGAAGT GEATAGRACCTTAGC AARAGARGG

XK W K 8 R L ¥ A L 6 K 8§ B F QI Y ¥ K S I QB VYV BRT L»AKXKESE

7710 7729 1730 7740 7750 7160 7770 7780 T¥o0 7800
CATTRRPAGRGGAGAMACGGACCATCACGC TG TG TCGCGAGGCTCAGCARRACTGAGRTGGT TEGTTGAGAGARACATGGTCACACCAGAREGGARAGTA
I K R 6 E 858 HH AV SSRGS A KLRYWFVERDNMNDUYTEZESEKV

7810 7820 Fe30 7849 7850 7860 7870 7889 78880 79990
GTGRACCTCEGTTGTGGCAGAGGAGGC TEGTCATACTAT TGTGEAGGAC TAARGARTGTAAGAGRAGTCAAAGGCC TARCAARAGCAGGRCCAGGACALG
¥ p L 6 ¢ G R &6 W 8 Y ¥ € G ¢ L KNV RE Y R 6L T K G G P &6 ® B

7210 7820 7334 7949 7250 7360 7970 79840 7993 8600
ARGAACCCATCCCCATGTCAACATATCGGTGEARTCTAGTGCGICTHCARAGTGGAGTTGACGT 7T TCTTCATCCCGCCAGADRAGT GIGACACATTATT

E P I P M 8 T Y & W B L V R L 8 8 GV o Vv P F I P P EBEKTCOD T L L
8010 §020 8030 8040 84859 8060 go70 8080 8020 81048

GTIGTCACATAGEGEAG T CATCACCAAATCCCACAGTGERRGCAGGACGAACACTCAGAGTCCTIAACTTAGTAGRARATIGGTTGAACARCAACACTCRA
C »p z 6 % 3 8 P NP TV EAGZ RTILRUV L N LV EDNWWIL®NUE®EDIT QO
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8110 8129 8130 €140 8150 8160 8170 2180 8190 8200
TTTTECATARRGCTYCTCAACCCATATATGCLCT CAGTCATA GARARARTGCEAAGUACTACAAASGARATATGCAGCAGCCTTAGTGAGGAATCTACTCT
F €C I ¥ v L ¥ P Y M P S V I E K M E2AZULOQRIKYG&GEGE A& LV R8NP L 8

8210 8229 8230 8240 B250 8280 82790 8280 8290 | 2300
CACGAARCTCCACACAT GAGATGETACTGOGTATCCAATGCTITCCGEGARCATAGTGTCATCAGTGAACRTGATTTCARGGRTGTTGATCARCAGATTTAC
R ¥ 8 T H B ¥ Y ¥ V5 ¥ 28 G NTIT VS S VN M I S RMILTIDIEEERZET

8310 8320 8330 8340 8350 83860 8370 8380 8390 24900
PATGAGATACAAGAAAGCCACTTACGAGCCGGRT T TERCCTCGEANGCEEAACCCETAACA T CGGGATTGAARSTCAGATACCAARCCTACATATRATT
¥ R Y K K AT Y B P DV DLG S G TRWNI G I ® S FE T P NLDIT

84190 8420 B430 8440 5459 8460 8470 8480 g490 8500
GGGRRPAGARTAGAARAARTABAGCARGACCATGARACATCATGGCACTATGACCRAGACCACLCAYACAARRCGTGGRCATACCATGGTAGCTATGARA
¢ ¥ R I E K ¥ K ¢ B H B8 T § WEUY D QDUH P Y K T W A Y G S Y B 7T

851¢ B520 8530 8540 8539 8560 8370 8580 8580 3600
CARRRCAGRCTEGATCAGCATCATCCATEETCARCGEGAGTGGTCAGECTGCTGACARAACCTTESCACGTCETCCCCATSG T GACACRGATGGCARTGAC
XK g T 6 8 A S S8 MV NGV V¥V R L L T KPF WDV V P M VT g K ANT

8810 8820 8630 §640 8650 8660 8670 €680 8630 8700
RGACACGACTCCATTTGGRCAACAGCGCSTT T T TARAGAGARAGTGEACACGAGRACCCARGAACCCARRGAAGGCACGARGRARCTAATGARAATARCA
D T T F GG Q ¢QR VYV F K= X VDT RT2EP KZEGEGTKI EKETLH¥¥ X IT

8719 8720 8730 £74¢0 8750 760 8770 8780 8790 8800
GCAGRGTGGCTTTCCAAAGRATTAGGGAAGARRAAGRCALCCAGGATGTGCACCAGAGARGART TCACARGAAAGRTGAGAAGCAANTGIAGCCTIGGGGE
A E W L w X E L ¢ K X K T 2 R M ¢C T RUEUEF TR XKV B S 8§ A AL G A

:2-38) 8820 8830 88440 8850 88¢€0 8870 8880 8850 8900
CCATATTCACTGATGAGAACAAGTGGAAGTCGGCACGTGAGGCTGTTGAAGATAGTAGGTTTISGGAGCIGGTTGACAAGGARAGGAATCTCCATCTTGR
I F T D E N KWIKS§AZRREOAEZVYV EDSRFWEULV DI KTETRININILHEILE

891¢ 8920 8930 8940 2950 8960 8270 8580 2930 3000
AGGAAAGTETGAAACATGTGTGTACAACRTGATGGGAARAAGAGRGAAGAAGCTAGGGGARTTCGECARGGCAAAAGGCAGCAGAGCCATATGGTACATG
6 K ¢ E T C VY N MMM ¥ 6 KX RE KU EFI L GEEF G KA UK G S R A I T Y M

3010 9029 ekl ¢040 3350 3060 9070 9080 3020 31090
TEECTPGGAGCACSCTTCTIAGASTT TGAAGCCCTAGGRAT U T TARATGAAGATCACTGGTICTCLAGAGAGARCTCCCTGAGT GGAGTGGARGGAGAAG
¥ L 6 A R ¥ L &E % E A L 6 F L N E D B W F S§ R E N S L § 6V E G E 6

9110 9120 9130 9149 9150 2160 8170 2180 2190 920¢
GGCTGRCACAAGCTAGGTTACATTC TAAGRGRCGTGAGCARGARRGRGGEAGGAGCAATGTATGCCCGATGRCALCGCAGGATGGGATACAAGAATCACACT
L B K L 6 Y I L R b ¥ 8 K K E&E G G A MY A D DT &G W DT R I T L

92140 9220 9230 9240 9230 9260 9270 9280 9290 8300

AGRRGACCTAAMANATGEAGAARTGGTARCAARCCACATGGALGCAGARCECARGAARCTAGCCGAGGCCATTTTCARALTAACGTACCAAAACRAGGTE
£ DL ¥ ¥ EEMV T ¥ HMEGEHI K KL rEATIUZFZXILTY Q¥ X V

9310 9320 2330 9340 9350 9360 8370 2380 %390 9400
GTGCGTGTGCAAAGRCCAACACTARGAGGCACAGTAATGGACATCATATCGAGAAGAGACCARLAGAGGTAGTGGACARGTTGGCACTYATGGACTCAATR
vV R V¢ R P ® P R &T V¥ D2 I IS RRDIDOQRGESGEQV ETYGE L NT

9410 94290 9430 2440 2450 246C 947¢ 2480 8480 9%

CETTCACCAATATGGALGCCCAACTARTCAGRCAGATGGAGGGAGAAGGAGTCT TTARARGCATTCAGCACCTAACART CACAGRAGAAATCGCTGT
TN M E A QL I R OME GG EG VY F K $§ I Q¥ L T ¥ T EE I A V

9510 9520 9530 8350 9550 9560 9570 9580 3530 2600

ARACTGGTTAGCARGAGTGGGGLECGARAGETTATCAAGRATGGCCATCAGTGGAGATERTTGTGT TETGAAACCT T TAGATGACAGGTTCGCARAGLGCT
# w L. AR Y R ERULS R ¥ AII 8§68 D C V V¥ KP?P L DD RTFEF & 8 A

96190 9620 8630 9640 9650 9680 9670 3680 2690 8700
TTARCAGCTCTAARTGACATGGGAAAGAT TAGGARAGACATACANCAATGGGARCCTTCAAGAGGATGGAATGATTEGACACARGTGCCCTTCIGTTCAC
L ¢ 2 L N DM G X I R KD I QW EUPSRSGWNDWT OV PF¥ C 35 H

9710 9720 9730 9740 3730 9760 9770 9780 9730 2800
ACCATTTCCATGAGTTARTCATGRARGACGGTCGCGTACTCGTTGTTCCATGTASAARCCAAGATGAACTGATTGGCAGAGCCCCARTCTICCCRRGGAGT
H F H B L I M XK B G RV L ¥ v P CR ¥ ¢ D B L I &R ARI S QG a

9810 820 9830 9840 9850 9880 9870 9880 9890 9900
AGGGTGGTCTTTGCGGGAGACSECCTGTTTGGEEARGT LT TACGUCCARATGYGGAGCTTGATGTACT TCCACAGACGTIEACCTCAGGCTGGCGGCAART
G W $ L R BE T 2 C L 6 K 8 ¥ & Q0 M W S L ¥ ¥ # HR RS L RL 2 2 X

9210 8920 8530 9340 2350 83860 8970 33860 9930 10000
GCTATTTGCTCGGCAGTACCATCACATTGGGTTCCAACAAGTCCARCRRCCTGE TCCATACATGUTARACATGAATGGRTGACRACGGRAGACATGCTGA
A 1 ¢ 8§ AV P 58 HW VY P T S§RT T ¥ I HAa K HEBEW®H® T TEDMMTELT

10010 10920 10330 10040 100590 10060 10070 10080 10090 10160
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CAGTCTEGRACAGGGTEIGGATTCAAGAARALCCATGGATGCAAGACARAACTCCAGTCEANTCATGGGAGGARATCLCATACT TGGGGARARGAGRAGE

vV W N RV ¥ I g &8 ¥ P W M E D K TPV S S5 W EETIUPY L 6 KRED

10110 10120 10120 10140 10150 10162 10170 10180 101380 10200

CCAATGGTGCEEC PCATY GATT EEBT TAACARGCAGGGLCCACCTEEECARAGAACATCCAAGCAGCAATARATCARGTTAGATCCCTTATAGGIANTGAR
g ¥ C 6 5 L I 6L T S R aAaTUWAaAIEKZERKETISDQ2AATILNOQVY RS L 1 6 NE

>3-JERIE &

10218 10229 10230 10240 10250 102&0 10270 10280 inze0 10300

GRATACACAGATTACATGUCATCUATGABAAGATT CAGAAGRGAAGAGGARGAAGCAGCGAGTTCTCTGGTAGRARGCAARACTAACATGARACAAGGCTA
E YT DY WM 2§ ¥ X R FRREEEZSEAGYVY L W *

10310 10320 10330 10340 10350 10360 10370 14380 10380 10400

GRAGTCAGGTCGGATTAAGLCATAG P ACGGARARARL TATERIACCTGTCAGCCCCGTCCARGGACET I AAARGARCT CAGGCCATCATARATGCCATAS

1c410 18420 10430 10440 10450 104690 10470 10480 10480 105606

CTTGAGTAAACTATCCAGCCTGTAGCTCCACC T GAGAAGGTGT AARABAT CCOCGACGLCACARACCRIGGAAGCTGTACGCATGECGTAGTGEALTAGE

10510 15529 10530 18540 10550 10580 10570 14580 10590 10600

GETTAGACGAGRCCCCTCCO T TACARATCGCAGCAACAATGGEGGCCCARGGCERGATCARGCTGTAGTCTCGCTGEAAGEAC TAGAGGTTAGAGEAGAC

10610 10620 10630 10640 10650 10880 10670 10680 10690 16700

CCCCCCGARACAANARACAGCATATTGACGCTGGGARAGACCAGAGRTCCTGCTETCTCCTCAGCATCATTCCAGGCACRGARCGCCAGAREATGEAATG

10710 1072¢

GTGCTGTEGARTCRARCAGRTICT

DENVax-2}: SERE/RE(MVS) .
[0158] bRt EHFEERE M ERFY M EEEE

B HEEREIEFS - EEMUEHRHHEND2 PDK-53%%%E « &
N EREFAERIDEN-2 16681353 (1 2 PDK-53 7 # %) R EHY
SRS, DU FAMV SHCRIEAE M S (R A RYUE
cDNAGHFRIAES) -

ERENERBREHEZAUR
[0159]1 D2 PDK-53R 2B 25 (ftwt D2 16681 044E) 1 4HR Ehkh e
a. 5’-JE4EFES(NCR)-57 (nt-57 C-to-T) : F B ELRER (4T )
b. prtM-29 Asp-to-Val (nt-524 A-to-T)

c. nt-2055 C-to-T (EELIR)HEEEZE 8¢

d. NS1-53 Gly-to-Asp (nt-2579 G-to-A) : FEF A REE (LT )
e. NS2A-181 Leu-to-Phe (nt-4018 C-to-T)

£, NS3-250 Glu-to-Val (nt-5270 A-to-T) : I ZLREEEL RE (4T 1)
g. nt-5547 (NS3ELA]) T-to-CHrgZess

h. NS4A-75 Gly-to-Ala (nt-6599 G-to-C)
RSB T PDK-532nt-8571 C-to-TARESZE8E (o A0

A

B ©

(01601 HEHOE AT (e

2. 0t-900 Tto-CAEEEZES © Fibkims

[0161] TR T < SRS MU R iR -2520.02% nt)
a. ptM-52 Lys-to-Glu (nt-592 A-to-G) » JHEE

b. NS5-412 Ile-to-Val (nt-8803 A-to-G) - fHfs
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wWa-57ex, B2 PRE-53 Gk Ak (it D2 16681: C)

ssvone i 3% e

50 ¢ 76 ) @8 150
AAGLTOIATGIAG T ICTRACAG TP I T ART T A ASASCABA TC S U T BATE RACIAALCCA. 43,

¥r N aRrREK A

W0 20 30 90
ABTFETTASICLACCTOAACCRAT ARABATAGR D T P T IRAGH GABET,

136 LAQ 150 180 70 iy 153 ane 2. phid 230 Z4%
ARRRACACES: CAATATGC TEARACECEAGAGRARTIGCG TETCGAC TG TECAACAGL TEACARRAGAGA TTC I CACT IGGRATHI TECASAEALGAGEACCATTARRAC IGTTCATE
¢ F F & M 1 K E R N K VY S T Y G QgL T KEERFP S L G M ¢ 6 R & P L X M

33 34¢ 3s¢ 365
TERPAR C!-ri}ﬂa\..hnﬁa. STYTTGASAGSGITOAGSRARGASATT
8 K A 1 ¥ ¥V L R F &8 X 8 X

264 275 -5
TOLTTISTTTCLTARCAATCULRCTAN
LR &L YT R oPT

36 480 9 Ll

LASGRTECTERACATCITRRRT AG CBSRTCTEC, 2«( REGTARCCHEAGAAC

3 R ¥ L ¥ I L ¥ R 5 R 15?'2". i L T R ¥ & E P
1] g S48 859 60 3%

PABARARS AT RACRGARGEIGECATGRACATO IR IACCTICATASUUATAGALCT THGT SANT THTET CRASACRCARTCAT

8 VvV &8 ¥ R ¥ ¢ T L M A B L B ¢ B O OFOIOT

..... ¢ "~ i
wo f pri-29 val (vt D2 16681 Asp, nt-524-n) L por-52 Lys-to-Gin ZEHE  (ae-592 A-to-G)

640 65 63 ¥ €80 £90

SOGTBACTUTRUGTUCACGTREGTARCT IATS
¢ N 8 T 82 ¥ WV TY

736 740 7¢0 e 756 804G 816 B2G B30 &40
CICGTTCRACRTRTRERARTREGAL LGACACGRRUTGARS 3 STCORGRBAATIEARACT TORATCT TRAGACATLOASECTTCALC
LY P E YV § ¥ 6 L E TR T BT 4 R I BT W I LR HEP®P G F T

>E

£50 £60 70 BEO B30 908 519 20 930 F44G 338 862

ATEATEGTASCARTCCTEECATACACCAT: ANCEACRCA T TTECARRGARCLCTGATC T TCATC ATACTGACAGCTETCACTCC T ICARTGACAA THI B TIGCATASEAR TG TCARAT
# M A A1 LAY T T 6T T HF PRALIFILLTAYTESZgHNT?TMNRIIGEN B

. - Y vk
= ne-500 T-to-c A8 2 ARk
1050 1080 1679 1068

TTITCRACTOATAARARCA
TE L L ORI

@w%J@%%ﬁ-

378 880 38¢ Fiucy)
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AGTTGTTAGTCTACGTGEACCGACARRGACAGATTCT T IGAGGGAGU TARGCTCAATGTAGT TCTAACAGT T T Y T TART TAGAGRGCAGATCTCTGATEA
M N

110 120 130 140 150 160 170 180 190 200

ATAMCCAACGBARAAAGGCEAARAACACCCCTTTCAATAT GCTGAAACGCGAGREAARCCECE TG TCORCTETECRACAGL TGACARRGAGATTCTCACT
o 8 1

N 9 R X XK A X ¥ T P #F N M L KR & RN R V 8 TV ¢ ¢ L ¥ K R F 5 L

210 220 230 240 250 260 270 280 290 200
TGGAATGC TGCAGGGACGAGGACCATTAARALTET TCATEGCCCTGETGECGTTCCTTCETTTICCTARCARTCOCCACCAASAGCAGGSATAT TGRAAGAGA
& M L Q 6 R ¢ P L K L F ¥ & L VvV A F v R F L T I P P T &G I L KR

310 320 330 340 330 360 370 380 3%0 460
TCGCGAACRATTARAARRTCARAAGCTATT AR TG I TTGAGAGGRT TCAGRAAAGAGRT TCGAAGGATGCT CAACATCTTIGAATAGGAGACGCAGATLTG
¥ 6 T I K K S8 KA I RV LR EF RKZETGRHEILSANITIIL®RARBRR S A

> pi D3 16562 51 48 &
410 420 430 440 459 1460 479 48G 480 500
CAGGCATGATCATTATGCTGRTTCCAACAGTGATGGCGTTCCATTTAACC? GRTGCAGAGCCGCACATGATTGTCGEGAAGRATCAAAGRGGALA
G ¥ I I ¥M L I P T VvV M A F H L % T B 6 E P RN I VvV 6 X ¥ E R G K

]
R ME  wy BIEMUE  (nt-453 a-to-c EEFIEE )

510 520 530 540 580 360 570 580 580 600
ATCCCTACTTTTCRRAGACAGCCTCTGGAATCAACATGTGCACACTCATAGCTATSGATCTEEGAGREATETCTCRIGACACCET CACTIACARRMIGCCEE
S L L F K T>as &¢I NMCTLIAMMDILGEEHMECDPDTVYVY T Y X CP

! .
W5 C-to-T nt 28 A MK IR

610 620 630 640 €53 €60 870 630 590 700
CACATTACCGAAGTGGAGCCTGAAGACATT GACTGLTGGTGCAACCTTACATCGACATGGGYGACTTATGGAALATCCARTCARGCTGCAGRGCATAGAC
B I T E V E F BE DI B CWCNULTST®WY T Y T C YN Q A S E I R R

> M
716 720 730 740 15¢ 7690 70 780 790 8GO
GCGATARGARGATCAGTGECETTAGCTCLCCATGTTGGCATCEGALTGCACACRCECACTCAAACCTGCATGTCGGCTGARGGRCCTTGCAGACARGTCGA
b X R 8 ¥ A L A PH UV GG MM LD T RT QP T WM S A& EBE G A T R Q VE

810 820 830 840 850 869 870 830 830 200
GARGGTAGAGACATEGGECCCT TGO ACLCAGEGT T TACCATACTAGCCC AT T CTEGCC CAT TACATAGECAC T TUC TTGACCCAGAARGTESTTATY
K vV ETWATILTRHEPGTFT 1LATLTFTILETETTIGT 5 1 7ToaKUVVI

>E

910 520 930 240 950 360 970 980 296 1600
TP AT AC AT TAATCCTCCT TACCCCATCCATGACEATGAGA TG TCTAGCAGTAGCARACAGABATTTTGTGCAAGGL CTATCGGEAGLTACGTREETTG
¥ I L L # 1L ¢v T P S M T M R CVY GV G HRDVFV E G L §8 G AT WV D

1916 1020 1030 1840 1050 1060 1670 1980 1090 1100

ACGTGGTECTCGAGCACEETEEGTETGTGACTACCATGECTAAGRACARGCCCACGUTGGACATAGAGLTTCAGARGACCGAGECCACCCARLTGECGAT
vV v L BE®H 5§ & C V¥V TT¥M¥MA AR KNEKEPT LD TIEZEULOZXTEAT<TQGTLAT

1110 11260 1130 1140 1150 1160 1379 1180 1190 1286
CCTAAGGARGCTATGCATTGAGEGARMAATTACCAACATAACAACCEACTCAAGATGTCCCACCCARGEGGAAGCGAT TTTACCTGAGGAGCAGGACCAG
. R K L ¢ I B 6 X I F ¥ I T ™D 8 R & P T &G L A I L P E E Q D Q

1210 1220 1230 iz24¢ 1258 1260 1270 1280 129G 13¢0

AACTACGIGTETAABCATACATACGTIGEACAGAGGUTEEEEAAACCETIGTEETITEITISCLAAGECARGCT TEETCACATCCELGARATTTICARTETT
N Yy vC X R T Y Vv P R GW 6 N FC 6L F & K GES L Vv T AKRKPF D C L

1310 1320 133¢ 134¢ 1350 1380 13276 1380 139¢ 31400
TAGBATCAATAGAGEEAANAGTCETCCAACATCARGAACCTCARATACACCETCATCATCACAGTGCACACAGCAGACCAACACCAGGTEGGAAATGAAAC

v

E § I E G XK VvV VvV ¢ HEWNILIKY TV I I TVY HTGDOOHOV &G NET

1430 1420 1430 1440 1450 1480 1450 1480 1490 1500
GCAGGGAGTCACEGCIGAGR TAACACCCCAGGCA T CAACE G T GRAGCCAT Y TTACCTGARTATGEARCCCICECECTAGRATGCTCACCACGGACAGET
g4 G v T A B I T PP QA S T A EA I L P EBEY ST LB L ECS P RTG

1510 1520 1530 - 1549 1550 1580 1570 1580 1590 160C

TTGGATTTCRATGRARTGATCTCATTGACARTCARGARCARAGCATGEATCETACATAGACAATOGTTCTTI TGACTTACCCCTACCATCGACRTCAGEAG
L D F ¥ E M I § L T N KW®NNZEX AWM Y H RO ¥ F FDL P L P W T3S G &

1810 1620 1630 1640 1680 1680 1670 1680 1620 1700
CTTCAGCAGAAACACCAAC T T GCAACAGGAARCAGC T CT TG TGACATT TAAANATCCACATGCARARARGCARGARSTAGITGTTCTIGGATCACARGA
$ A BE T 2 T ¥ N R K E L L VvV 7 F KN A HABIKZEQ®BV VYV L & &858 @ E

E@%E%&Eﬁf%@ﬁ%zgﬁ% E-233 Thr-to-Ser ZE £ (wt D3 16562: nt-1603 A)

17190 1720 1730 1740 1750 1760 1770 1780 1780 1800
GEGAGCARTGCATACAGCACTGACAGGACCTACAGAGATCCARRCCTCAGGAGECACRAGTATCT T TGCGEGECACTTAARRTGTAGACTCARGATGEAC
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<

¢ 3 MM H T A LTOGATETI QT S$ 6 T $§ 1 F A G H L K CRLXMD

1810 isze 1830 1830 1850 1860 878 1680 1880 1gc0
AAATTEOASCTCAAGGEGATGAGCTATGCARTGTGCTTERGTAGCT TTETCTTGRAGRARGAAGTC TCOGRAACGCAGCE TGEGACARTACTCATTARGG
K L B L KG M 8 ¥ A M C L S S F V LKI KEVY S$ETOQHGET I L I XV

1810 1920 1839 1940 1950 1860 1970 1380 198G 2G60
TTGAGTACRAARGGBGARGATGCACCCTBCARGATTCCTTTCTCCACUGAGGATGGACAAGGAARRGLTCICEATGGCAGACTEATCACAGCCAATCCAGT
E ¥ K G E DA PC X X P F S P EDGQGQSGKAIWUY¥GRILITANDPUVY

. |
FE RN E £-345 His-to-Leu (wt D3 16562: nt-1870-A) N BN £ &
2018 2020 2030 2010 2050 2060 2070 2080 2090 2100

GETGACCAAGRAGGAGGAGCCTGTCAACATTGAGGC TEARCCTCCTTITGGAGAAMGTAACRTAGTAAL TGCGAATTGGAGRCABAGLCCTGARRRTCAAC
v * X K 8 B P ¥ ¥ I B A EPUPVF &E $§ N8 I VI G Y 6D KA DL K I N

2110 2120 2130 2140 2150 2169 2170 2180 2190 2200
TGOTACARGAAGECALGCTLEAT T CEGAACGATETTCOAGGCCACTEGCCAGAGSTGCABGECOCATGECCAT CTTCEEAGACACAGCCTGEGACT P GEAT
W Y K K G S8 § I 6 KM F E AT A& RGAREENMNATI LG 2 T A WD F G 8

2260 227¢ 2280 2290 2300
GGAGTGCTTACACAGLCCTAT Y PEG TEGAGTCTCCTGCATGATGARAAT
$ AR Y T B2 L F 6 6 V S W Mm M K T

22190 2220 2230 2240 2280
CAGTEGGTCGEIGT I T TCAATTCAT TAGGGAARATGGTCCACCAARTATTT

iy z
vV 6 ¢ ¥V I ¥ 8 = 6 K MM V H Q¢ I ¥

G
G

D3 16562 5l 2 &8 45
2310 2320 23390 2340 2350 2360 2370 | 2380 2390 2400
TGGAATAGGTGTCCTCTTAACCTGGATAGGGTTGAACTCAAAAAATACTTCTATGTCATTTTCATGCATCGCGQﬁWNMQATTGTGRCACTGTATTTGGGA
G I ¢ VvV L L T ®¥ I 6 L N S KX T S M S F S CI aAaA6 1 Vv T L Y L G

HRMNE w5

I
BUSZEr B, £-480 val-to-Ala (nt-2375/2376 TG-to-CC)

> Nsi
24190 2420 2430 2440 2450 2460 2470 2480 2490 2500
GTCATGETGCAGGCCEATAGTEETIGCG I TG TGRGC TEGARARACARRGARC TEARATGTGECAGTGGGAT TTTCATCACAGACRRACGTGCACACATEGA
v MY QADSGC VYV S ¥ EMNEKETLZE KT CGS 6 I F I T DNV HTUY T

2810 2520 2330 2540 25350 2560 2570 2580 2580 260D
CAGAACARTACAAGTICCARCCAGRATCCCCTICARRRL TAGCTTCAGCTATCCAGANAGCCCATGARGAGGACATTTGTGGAATCCGCTCAGTARCRAG
E Q Y XK F 9 P £E § P S KL A S$ AT ¢ K22 HEEDTITCGIRSV TR

. B |
D2 PDK~53 NS1-53-Rep i 25 Zik N JE {wt D2 16681: Gly, nt-2573-G)

T 2610 2620 2830 T 264G 2650 2660 2670 2680 2690 2700
ACTSGAGAATCTGATETGGAAACAARTAACACCAGRATTGRATCACATTCTATCAGAARATGAGGTGRAGT TARCTATTATGACAGCAGALATCARAGGA
LT @ N L M W K Q I © P E L ¥ 8 I L 8 ENE VY KR L T I M T GEE&D I K G

2710 2720 27306 2740 2750 2760 2770 2780 2790 2800
ATCATGCAGGCAGGARREACGATCTCTGCGGCCTCAGCCCATTGAGCTGARAGTATTCATGEGAARRCATGGGCCAARGCARRRATGCTCTCTACAGRGICTC
I ¥ 0 A”" & KR S L R PO P TE 1L X Y S5 WRTWGE K-A KMTIL ST E S H

28190 2820 2830 284¢ 2850 2860 3876 2880 289G 2960
ATAACCAGACCTTTCTCATTEATCGOCCCGRARCACCAGAATGCCCCARCACAAATAGAGCTTGGAATTCETTGGARGT TCARGACTATGEC T TIGGAGT
N Q9 T F L I G P E TAHARECPNTNRSA®WSN S L EVY E DY G F 6V

2910 2920 2839 294¢ 2950 2969 2870 2980 2990 3000
ATTCACCACCAATATATGECTAAAATTGRARGARARACAGGATGTATTCTGCGACTCAAARCTCATGTCAGCGGLCATARAAGACARCAGRGCCGTCLAT
F T T X I ¥ L KL K ® KBV ¥ Cpp8 KL M S aaIlIEKDHNIZRAUVHEH

3010 3020 3030 3048 30590 3060 3070 3080 3090 3100
GCCGATATGGGTTAT T6GATAGRRAGTGCACTCAAT GACACAT GGRAGATAGRGARRGCCTC T TTCAT TBRAGT TAABAACTGCCACTGEECARRRTCAL
A DM G Y W I ES &L NDB T W KTI B XA S F I EV KN CHWPK § H

3110 31290 3130 31390 3150 3160 3170 3180 3190 3200

ACACCCTCTEGAGCARTGGAGTGCTAGAARGTGAGATGATAATTCCARAGARTCTCGCTGEACCAGTGT CTCAACACAACTATAGACCAGGCTACCATAL
T L W 3 8 6 V L E S E M I I P KN LAGDPUVY S € HKYRPG Y KT

3218 3220 3230 3240 3250 3280 azie 3280 3239 3300
ACARRTIACAGGACCATSGCATCTAGGTARGCTTGAGATGGACTTIGATTTC TG PGATCGAACARCAGT GG TACTGACIGAGEACTGCEOAAATRGALEA
¢ I T 6 P W H L. G ¥ L B M BD P B3 F CDG T ?TV VvV VT EDUCSG?HRRGEG

331¢ 3320 33390 334C 3350 3360 3370 3380 3336 3400
CCCTCTTTERGAACAACCACTGLCTCTGGAARACTCATAACAGAATGGTGCTGCCOATCTTGCACATTACC AL GCTAAGATACAGRGGTGAGGATEGET
P $ L RTTTO&® S8 G ¥ L & T EBEMWICCRSZC?®T?TULPPLZBRYRGE D GC

> NS2A
3410 3429 3430 3440 3450 3460 34790 34890 3400 3368
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GCTGETACGGGATSOARRTCAGACCATTGAAGGAGAAAGARCACART T TECTCARCT CCTTGETCACAGCTSGACATEESCAGETCEGACAACTITICACT
W Y 6 M E T R P L K E KR E E N L VN S8 L VT AMZSEH G LR V DN F S L

351¢ 3520 3530 3540 35590 3560 3570 35890 3520 3600
AGGAGTCTTGGGAATGECATTGTTCCTGBAGEAAATGCTTAGGACCTGAGTAGGAAL GARACATGLAATACTACTAGT TACAGTITCTTTTGTGACATTS
G v L 6 AL F L ESEHMNILRTARVYGTHKH2AI LLV AV SFEFVTL

3616 3620 3630 3640 3659 3660 3570 3660 3€30 3700

ATCACAGGGAACATGTCCTTTAGAGACCT GGGAAGAGTGATGET TATCETAGGLGCCACTATGACGEATGACATAGETATGEGCETGRCTTATCTTHECC
I T &6 N M S F R D L & RV M VMY GA T M T D DBDIGEMGE6V T Y L 2L

3710 3720 3730 3740 3750 3780 770 37835 3790 3800
TACTAGCAGCCTTCAAAGTCAGRCCARCT T TTECAGRTEGACTACTCTT GAGARAGC TCACCTCCARGGAATTGATGATCACTACTATAGGAATIGTACT
.. A A F K VvV R P T §F A A G L L L BRKUL TS XK B L M MT T I . I V L

3816 38290 383¢ 3840 3850 3860 3870 3880 3890 3900
COTCTCCCAGASCACCATACCAGAGACCATTCTIGAGT TGACTGATGCGT TAGCCT TAGGCATGATGGTCL TCAARRT SGTEAGARATATGGARRAGTAT
L $ ¢ 8 T 1 P ETI L B L ¥ o0 A AL G MMV L KNV RNME R Y

3919 39290 3830 3940 3950 3960 3870 3989 3990 4000
CAATTGEGCAGTGACTATCATGECTATCTTETGCGTCCCARACGCAGT GATATTACARAAACGCATGGAAAGTGAGSTTGCACAATATTGCGCAGTEGTETCCG
9 L A V¥V T I ¥ A I L C V P ¥ AV I L ¢ N AWSERVY 8 C T I L AV V §V

491¢ 40620 4030 4040 4050 40690 4970 4080 4030 4100

TTTCCCCACTGITCTTAACATCCTCACAGCARARARACAGATTGCATACCATTAGCATIGACGATCAARGGTCTCAATCCAACAGLTATTTTTCTRACARS

S P L F LTS S PDGOGSXKTDGH®TIPLATLTTIEIEKTGSGULHDNGETA ATITFLTT
!
02 pox-53 B — 1 Ns2a-181-Phe (wt D2 16681: Leu, nt-4012-C)

> NS2B
4110 4129 4130 4140 41590 41860 4170 4180 4190 4200
COICTCARCAACCAGCARGARAAGCAGCTGGCCATTARARTGAGECTATCATEGCAGTCEEGATGGTEAGCATTTTAGCCAGTTCTCTCOCTRARARATGAT
L $ R T S K XK R S W P L ¥ EA I KAV GG MMV S I LA S S5 L L X ND

4210 4220 4230 22440 4250 4260 4270 4280 4230 4300
ATTCCCATGACAGRACCATTACTCCCTEEACGECTCO TCACTEICTCCTACCTGCTCACTGOACGATCOEC CGATT TGGARLTGGAGAGAGCAGCCGATE
I P ¥ TGP LV AGG LLTVYCY UV LET GRS AD L ELERARDV

43190 4320 £330 4340 4330 4360 4370 4380 4390 4400
TCAAATGGCAAGACCRGGCAGAGATATCAGEGARGCAGTCCAATCCTETCARTARCAATATCAGRAGATGGTAGCATGTCGATAARAAATGRAGAGGAAGA
KR W E b ¢ A B I 8 G 8§ s P I L S ITTISEDGS KOS5 I KN ETEE B

£410 4420 4430 44490 4450 4460 4470 4480 44390 4300

ACAARCACTGACCATACTCATTAGAACAGEATTGLTEETEATCTCAGGAC TTTTICCTGTATCAATACCARTCACGGCAGCAGCATGETACCTGTGGGEAA
Q * L v I v I R TG L L V I G L F PV $§ I P I T A AMAWF Y L W E

> NS3
4510 45290 4530 4340 4850 4360 4570 45890 45290 4500
GTGREGAAACAACGGGCCGGAGTATTGTGGGATETTLCT TCACCCCCACCCATGECARANGECTGARCTGGAAGATGGAECC TATAGAATTAAGTARARAG
vV K K ¢ RAG VY L WDV P S PP P MG XK AUELEUDSGA AYRZRTITZEKZG QE G

4610 4620 4630 46490 4620 4680 48790 4680 4690 4700
GGATTCTTGOATATTCCCAGATCEGAGCCGGAGT TTACAAAGARGEAACAT TCCATACAATGTGCCATSTCACRCGTEECGCTCTTCTAATGCATARAGG
I L 6 Y S QI ¢A 6 V Y ¥ B G T F HRTMHMWSHV T R G A VYV L M H K @8

4710 4728 4739 4740 4750 4780 4779 4780 4730 4800
AAAGAGEATTIGAACCATCATGCECGEACSTCARAGARAGACCTARTATCATATGGAGCGAGECTGGARGTTAGARGEAGRATGCAAGEARGGRGRAGARAGTE
K R T 28 P S ®#§ A DV K ¥K 3 LI §$ Y 6G 6 %W KL BE GEWZEKUETGETEYVY

4810 4820 4830 3840 4850 4860 4870 4880 4890 4800
CAGGTATIGGCACTGGAGCCTGGARRARRTCCAAGAGCCGTCCAARCGANACCTGETCT TTTCARAACCARCGCTGEAACARTAGETGCTGTATCTCTEG
OV L AL §E P G KNP R AV T KUPG L P X T HNAGT I GAaV 53 L D

43190 4920 4920 4940 " 4830 4960 4970 4980 4990 5000
ACTTTTCTCOTGGAACGTCAGGATCTCCARTTATCGACAAARRAGEARRAGT TRTGGGTCT TTATGGTAATGE TGT TGTTACRAGCGAGTGGAGCATATGCT
F 8 P 6 T S 6 5 P I ¥ DKI KGE KKV E LY GNG VY T RS G AR YV

5010 5020 50390 5040 50590 5080 $070 3080 5080 5100
GAGTGLTATRGCCCAGACTGAARRRAGCATTIGARGACARCCCAGAGATCGARGATGACATITTCCEARAGAGARGACTSACCATCATGGACCTUCACCCA
S & I A QT E XK $ I E DN PE I EDDTI¥FREIRRILTTITHNID?ZLHFE

5110 5120 513¢ 5140 5150 5160 5170 5180 51580 5200

GOAGCGCGANAGACGAAGAGATACCTTCCOGCCATAGT CAGAGRAGC TATAANACGGCETT TOAGARCAT TAATCT TGGCCCCCACTAGAGTT ETGGCAG
& A G K T ¥ R Y L P A I ¥ R 2 A T X R G L R TVL I L AP T RV ¥ AR
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5210 5220 5230 5240 5250 5260 5270 5280 5290 5300
CTGABATGGAGGARGCCCTTAGAGGACTTCCARTAACATACCAGACCCC AGCCATCAGRGCTGTGCACACCEEGCEGGAGAT TETGGACCTANTGTGTCA
EMEEA ALRGTL P IRY OQTUPEPATIRAYVYHEHT GRETILVDTI:LMLCH
I
D2 PDK-53 NS3-250-Val 5 5 & K K (D2 16681: Glu, nt-5270-a)
5310 5329 5338 5340 5350 5360 5379 5380 5386 5400

TGCCACATT TACCATGAGRCT GLTATCACCRGTTAGASTSCCRRACTACAACCYGATTANCATEGACGAAGLCCATTICACAGACCCAGCARGTATALE.
A ? £ T KR L LS BV R YV PNY R LI I MDD EAHYFT B3 P2 A S I A

5410 5420 5430 5446 3450 5460 5470 3480 3430 3508
GCTAGAGGATACATCTCARCTCGAGTGEAGATGEGCTGAGGCAGLTGEGATTTTITATGACAGCCACTCCCCCEBGAAGCAGARGACCCATTICCTCAGAGLA
ARG Y I $ TR VY E MG E A & 6 1T FMBMTA®TPPGS R DI P FPQS§ U

5510 5520 5539 5540 5350 5560 5570 5580 555¢ 5800
ATGCACUAATCATAGATGAAGAAAGAGRAATCCOTGARCGLTOGTSGART TLCGEACATGARTGEGTCACGOAT TTTARAGEGAAGACTGTT TGETTCOT
AP I I P R ERUETI®PERSB WHS 6 HEWUV T DVF¥F XK G KT V WF V

! -
D2 PDK-53 G EFZE at-5541-C (D2 16681: T)

5610 3620 5639 5848 5850 5660 5670 5680 568¢ 5700
TCCAAGTATAARAGCAGGAAATGATATAGCAGCT TGCCTCAGRARAAATGGARAGAAAGTGATACAACTCAGTAGCAAGACCTTTGATTCTGAGTATGTC
P 8 I ¥ A G ¥ D I A M CLRIEKUHNOGIXKIZ KUV I ¢ L S EKEIX??®¥FDSEVYV

5710 5720 573¢ 5740 $750 576¢ 5770 5780 578G 5800
AAGACTAGAACCARTGATTGGGACTTCGT GGTTACARCTGACATT TCAGARATGGGTECCAATTICAASGCTGAGAGEET TATAGACCTLAGALGLTG R
K T R ®™ N B W O F V ¥V T T D I S$ g M G A NTF X A ERY I D P RRCH

5810 3820 3830 5840 5850 5860 5870 5880 5880 5300
TGARACCRGTCATACTARCAGATGETGARGAGCGEGTGATTCTGECAGGACT TATGCCAGTGACCCACTCTAGTGCAGCACAARGAAGRGGEAGAATAGS
K PV I L T D GEERV I L AGPX PV THS S$§ A AQRIRTGEGRTIG

5810 5320 5930 594¢ 5959 5060 5970 59¢¢ 5990 6000
AASAAATCCARRPANTGAGAATGACCAGTACATATACAPGGGEGGAACCTC TGEAARRTGATGRARGACTGTGCACACTGGARAGAAGC TAARAT 5CTCCTA
R-N P X N E N D QY I Y M 6B P L EKXNK DZE B € A H § K EAHKNDLL

80106 8020 60390 6040 8050 6080 8070 6080 §020 6100
GATAACATCARCACGCCAGAAGGAATCATTCCTAGCATGTTCCAACCAGAGCETGARAAGGTGGATGCCATTGATGECEARTACCGLTTGAGAGCAGAAG
D N I N T PE G I I P S M F E P ERE KV DAI D GEY R L R G E A

811¢ 6120 6130 6140 6150 6160 6170 6180 6180 8200
CARGGAAARCCTTTGTAGALTTAATGAGARGAGGAGACCTACCAGTCTGGT TEGCCTACAGASTGGCAGCTGAAGCCATCAACTACGCAGACABARGETG
R R T F ¥ B L M RR G B L P VvV WL A Y RV A AEE G I NUYATDRRHW

6210 6220 6230 52490 £250 6260 86270 8280 6290 5300
GIGTTTTGATGGAGTCARGRACAACCARATCCTAGAAGAAARCGTGEAAGT TGALATCIGGACAARAGAAGGGGANAGGAAGARRT TCAMACCCAGATGE
¢ F D GV ¥ ¥ N Q I L EEDNUVYEV E 1 ®W T XK E 6 ER KX L K 2 R W

> NS4A
6310 6329 6330 5340 350 8360 €370 6380 6320 £§400
TTGAGATGCTAGGATCTATTCTGACCCALTGGCGCTAAAAGAATT TAAGGAAT TTGCAGCUGGARGRRAGTCTCTGACCCTGAACCTAATCACAGARATEE
L » A R I ¥ S5 D PIL A LIKUGEZPEKS® FFAAGRIXKXSSLLTILNILITZIEMNKDG

6410 6420 6430 6440 6450 6460 6479 8480 6490 6500
GTAGGCTCCCARCCTTCATGACTCAGRAGECARGAGACGCACTGGACAACTTAGCAGTGUTGCACALGHCT SAGGCAGHTGGAAGGGCGTACARCCATEL
R L P T F M T ¢ KA R DA L DN LZ AV L H T a& £ A G G R A Y N HA

510 £520¢ §33¢C 6340 5550 6560 6570 6580 6590 6600
TCTCAGTGAACT GCCGSAGACCCTGGAGACAT TG T TTTACTGACACTTCT GGUTACAGTCACGGEAGGGATCTITT TATTCTTGATGAGLGCARGRRGET
4 §$ EL P &8 T L X TULIL L LTILILATUV®? GGG I F L F L M 8 ARG

|
p2 epK-53 B —1{4 NsS4A-75-Ala (wt D2 16661: Gly, nt-6599-G)

661C £620 6630 6640 £650 6680 6670 £68¢ 6630 6700
ATAGGGARGATGACCCTGAGARTGTGCTGCATARTCACGGCTAGCATCCTCCTATGETACGCACARATALAGCCACACTGGATACCAGCTTCANTAATAC
1 6 K ¥ T LG ¥ CC I I TAS I L LW Y AQCQCI¢Pp H W I AA&S I I L

6710 6720 87390 5740 5720 6780 6770 578C 6720 8800
TGGAGTTTTTTCTCATAGTT T TGCT TATTCCAGRRCCTGEAARACAGRGAACACCCCAAGACAACCANCTGACCTACGT TGTCATAGCCATCCTCACAGT
E F F L I VL L I PEPTEZ XK ERTZPOODNOGLTVYVVIIAILTUWV

> Ns4B
€810 6820 6830 6840 6850 6860 6ETC 5860 6890 €900
GETGGCCGLARCCATGELARACCAGATCGGTTICL TAGAAAAAACGRAGAAAGATC TCEGATTGEGAAGCATTGCAACCCAGTRACCCGAGABCARCATC

¥V A A T ¥M A ¥ E M G FLEXTU XX BLEGEL S I AT QgQPES B I

" 6910 8820 89390 6940 8950 ° 6960 6970 6380 £2990 7000
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CTGGACATAGAT:
ho]

TACGTCCTGCATCAGCATGGACGCTGTATGCCETGCCCACARCAT TTGT TACACCARTGT TGAGACATAGCATT GARRATTCCTCAG
L B I R

C
L P A 8 A W T L YAV AT T F YV T ¥ ML BRH S I E NS S5 V
701¢C 7020 7030 2040 7080 10860 7670 7080 1090 7100¢
TERARTGTGTCCCTAACAGCTATAGCCARCCAAGCCACAG TGP TAATGCGGICTLGEEARAGGATGECCATT GTCAARGATGGACATCGGAGTTCCCUTTICT
N VvV 5 L T &I A NOQCATUVIL XN &G LG EGW?P L S X ¥ D I 6V P L L

7110 7120 o 7130 7140 7150 7160 7170 7180 7190 7200
CGCCATTGGATGCTACTCACAAGTCAACCUCATARCTCTCACAGCAGCTCTTTICTTATT GG TAGCACAT TATGCCATCATACGSCCAGCACTCCAAGCA
A I 6 €YY s Qv ¥y P I TL ¢ A AL F L L VA HY ATITIGPGL QR A

7210 7220 7238 7240 7230 7260 7270 7280 7289 7300
ALBGCAACCAGARGARGCTCAGRARAGAGCAGCEECEGGCATCATGALAAACCCANCTGTCGATGGARTARCAGTCATT GACCTAGATCCAATACCTEATE
K A TR 2 AR QFRKURAASAARMGIMERS?®?PT VDG P VY I DL D P2 I P ¥ D

7310 7320 7330 7340 7350 7260 7370 7380 7380 7400
ATCCAAAGTITCAAARGCAGTTGEEACAAGTARTGC TCCTAGT CCTCTGCGTGACTCAAGTATTGATGATGAGGRCTACATGGGCTCTGTETCAGGCTITT

P K FE K QL 6 V ¥ L L VL C¢CV TQVLKMABRTTT WA LCEDANL

7410 7429 7430 7440 7450 7480 7470 74890 7496 7500
AACCTTAGCTACCGESGCCCATCTCCACAT PG PGCEAAGGAATCCAGCGAGET T T IGCARCACTACCAT TGCEETGTCAATGCCTARCATTIITAGAGGSG
T L AT 6 P I § T L W E G NP G RPFWNTTT I AV S M A&NTIUFRG

> NSsS
7510 7520 7530 1540 7550 7560 7570 7580 590 TeG0
AGITACTTGECCGEAGCTGEACTTCTICT TP TCTAT TAT GAAGARCACAACCAACACAAGARGEGGAACT GGLARCATAGGAGAGALGCTTGGAGAGARAT

=

§ ¥ LA S 266 L L F S I MM KRXRTTHNTIRRGT &R I GET L GE R W
7810 T620 1630 7646 7650 7660 T8I0 7580 78694 77090

GGARRAGCCGAT TGARCGCCT TG GGAAARAGTGAN T PCCAGATCT ACARGAAAAGTGCAR TCCAGGRAGTGGRTAGAACC TTAGCARAACAAGHUATTAR
K 58 R N A » ¢ K § B F Q I ¥ KK K 8 61 QB V DPRT®T LA FEKEGEGTI K

% R E R 2 4B SN nt-7260 A-to-G 4 B2 2 g

Fi10 1320 1730 1740 7750 7760 1 7786 7190 7800
AAGAGGAGRARCEGRCCATCRCGLUTGTETCSCEAGHEC TCAGUARARCTGAGATGEE TCETTGAGAGALACATCGTCACACCAGAAGGGARAGTAGT GGAL
R 6 ET D H H A V § KR & 6§ a4 XK L RW¥ F V ERY¥ MV T PR & XK V V B

7810 7820 7830 7640 1850 7660 1879 7880 7880 7200

CTCGGTTGTGGCAGAGGAGECTGGTCATACTATTGTGOAGGACTARAGAATGTARAGAGAAGT CRRAGGCCTARCLARAGGAGGRCC AGGACACGAAGRAL

L ¢ ¢ 6 R 6 6 W S Y ¥ C GG L KNV REVYXKOG LT KG&E P GHEZ=ZP

7810 7920 7930 7940 7350 7969 7970 7980 7996 8000
CCATCCCCATGTCARCATATGGGTGGRAATCTAGTGCGTCTTCARAGTGGAGTTGACGTY TTCTTCATCCCGCCAGARRAGTGTGACACATTATTGTGTGA
I P M S T Y G W N L V¥V R L QS &V DV FPF?F I PP ERKCCDBTIL L CD

8010 8020 8030 g¢40 8050 8060 3070 8089 30990 €189
CATAGGGEAGTCATCACCAAATCCCACAGTGGAAGCAGGACEAATACTCAGAGTCCTTAALT TRGTAGAARRTTGET TGAACAACRACACTCAATIITGE
I ¢ & 8§ 85 P N £ T VYV BE A 6 R TDL RVY L N LV E NW L N NI TQ F C

8110 8120 8130 8140 8150 €160 §170 83184 8190 §200
ATAAAGGTTCICAACCCATATATGCCCTCAGTCATRAGARALRATGGARGCACTACAAAGGARATATGGAGGAGUCTITAGTGAGGAATCCACTLTCACGAA
I K vV L ¥ P Y M P S ¥ I B K ¥ E AL QRXYG&G&G6 2L VRN PIL S RN

8210 8220 8230 8240 §280 8250 8279 8280 8290Q 8300
ACTCCACACATGAGATGIRECTGEOTATCCARTGL T TCCGBGAACATAGTGTCATCRG TBAACATCATTTCARGGATGTTGATCARCAGATTTACAATGAG
S T H'E ¥ ¥ W ¥V S WA S &5 ¥ I V&SV HEHE I S RERMILZIDNURTPETMR

8310 8320 8330 £340 83590 83€0 8370 8380 #390 8400

ATECAAGAARGCCACTTACGAGCCGGATGTTGACCTCESGAAGCGAACCCGTARCATCGGGRTTGAARGTGAGRTACCRRACCTAGATATARTICGGAAR
Y K X A F Y E P DV D L 6 8 6 T RDNI GIES$ETIT PN L DI I 6K

8410 842¢ 8430 8440 845¢ 3450 84710 8480 8490 €500
AGAATAGAAARAATAARGCAAGAGCATCAAACATCATGGECACTATGACCAAGACCACCCATACARAACGTGGGCATACCATCGTAGCTATGARACARAAS
R I & K I K Q E K E T™ 5 % H Y DS P ® P Y KT WA Y HGS Y & T K Q

8510 8320 8530 3540 8550 8560 8370 g5eC 8350 8600
AGRCTGGATCAGCATCATCCATGEECARCGEAGTGETCAGEUYCCTCACARAACCTEGEGACGTCGTCCOCATGOTGACACAGATGETARTGACAGACAC

T 6 8 A 8 8 K V¥ 6 VYV VYV R L L T ¥ P WDV V P MV T Qg MAINTDT

8610 8620 8630 8640 8650 2560 8570 8680 £§890 8700
GACTCCATTTGGACAACAGCGCGTTTTTARAGAGARARGTGGACACGRGRACLCARGARCCEARAGRAGGCACGARGARACTAATGRARATAACAGCAGAG
T P F G C @ RV F X &8 KV DT RTgE P KEGT K X LM EKETTAE

8710 8726 8730 87490 8730 8760 8770 8780 8730 8800

TEGCTTTGGARAGAATTAGGGRRAGARARAGACACCCAGGATGTGCACCASAGAAGRATTCARLAAGARRGETCAGARGCARTGCAGCLTTGEEEECCATAT
® L W XK £E L 6 K KR K T™ P R ¥ ¢ T R B E F T R K V R S ¥ A A L &6 A 1 F
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8810 820 8830 8840 8850 £g69 8870 8330 8ESO &800
TCRACTGATGAGRACAAGTGGAAGTCEGCACGTGAGGC T T TEARGATAGTAGGT T T TGEGASCTEGT TGACAAGCARAGGARTCTCCATCITGARGGRAA
¢ D E N K W K 8 A R E A V E D S8 R F W E L ¥ 0 K B RNIL H L E G K

8210 %20 £930C 8240 8950 €960 8270 8880 85540 2000
GTGTGARACATGTETGTACARCATGATGGGARALAGAGRGAAGAAGC TAGEGGAATTCEGCARGGCAARAGCCAGUAGAGCCATATGRTACATGATGECTT
C E T C VYV YT ¥ MM G XK R EZKX L GGEF G KAIKGS RATI WY N W &

9010 9020 9030 2040 4050 2060 20790 3080 090 2100
GEAGCACGCTTCTTAGRGTTISAAGCCCTAGCAT TCT T ARATCARGA TCACTGET T CYCCAGAGAGRACTCCCTGAGTEGACTCGAAGGAGRAGESLTGE
& AR F L E F EAULGF L YN E DHWPF S REDNS L S 466V E G E G L H

9110 89120 9130 9140 9150 4160 2170 2180 9120 8200
ACAAGCTAGGTTACATTCTARGAGACGTGAGLARGAARGAGUGAGGAGCAATGTATGCCGATCACACCGCARGATGEGATACARGAATCACACTAGAAGH
K L ¢ ¥ I L R DV & KK E G 6 A MY ADDTAGWE DT RITILED

. 9Z10 8220 92340 934G 9250 9289 5270 4280 9280 8300
CCTARRABATGAAGARRTGGTAACRAACCACATGGRAGGAGAACACARGARRCTAGCCEAGECCATTTTCAARCTARCGY ACCAAARCEAGRIGGTGCGT
L K N B BE M V T H® H N BE GB H LKL 2AZIEBEB-AZI FKLIT Y QN KV VR

2310 9320 9330 93490 3350 9360 2370 9380 3330 9400
SPGCAARGACCAACACCAAGAGGCACAGTAATGGACATCATATCAGARGAGACCAARGAGETAGT GGACARGT TGGLACCTATGRGACTCARTACTTICA
Yy 0 R P P P R G TV ¥ 2 I I 838 RRDG¢RGS 8 V6T Y &L NTFT

2410 9420 9430 94490 9450 G460 %470 9480 9490 4500
CCBATATEGAAGCCCAACTAATCAGACAGATGGAGGEAGARGEAGTCT TTARAAGCATTCAGCACCTARCANTCACAGAAGARATCCCTETGCAAAACTE
¥ M E A Q LT R QM E&E & E 6 V ¥ KSs$ I ¢ # L T I TEZETLIAUVYVYOQHNW

9518 9520 9530 9540 9530 256¢ 9579 3380 9550 9600
GTTAGCAAGAGTGGOGECGCEARAGG T TAT CAAGAATSGCCATCAGTGGAGATGATTGIGTTETGARACCTTTAGATGACAGGTTCGLARECGUT TTAACA
L A R V 6 R R L § RMATIS EDDCV V X P LD DI2RPEFASAILT

98190 2629 8€30 8640 3650 9660 9679 Q€80 26%0 8700
GCTCTARRTGACATGOGRAAGAT TAGGAAAGACATACALCAATGGGAACC TTCARGAGERTGGAATGATTGGACACAAGTGCCCTTCTGTICACACCATT
A L N DM G K I R K D Q Q0 WEWPSRKRSGH®¥ NDWTQUV P F L S HHTF

&
B,

$710 €720 2730 9740 9780 9760 9776 9780 9790 9809
TCCATGAGTTAATCATGRARGACGETCGCGTACTCST TETTCCATGTAGARAACCARGATGAACTGATTEGCAGAGCCCCARTCTCCCARGEAGTAGEGTE
H &8 L I M KD 6 R VvV L» v v P C R ¥ ¢ D E L I 6§ 8% A R I 3 QG & G W

£g1c 9820 9E30 2840 9850 98890 987¢ 2880 98590 3500
GTCTTTGCCGRAGACGGLCTGTTTGGERARGTCTTACGLCCAAATGTGEAGCTTCGATGTACTICCACAGACGCGRCCTCAGGCTGGCEGCANATGCTATT
S L R ET»2CDLG6 X 8 YA OMWEISLNY FHRR®SE2DL RILIABABANA BATI

9910 9%20 9830 3640 9050 93690 8870 9986 9930 10000
TGCTCRGCAGTACCATCACATTGSGT TCCAACANGTCGRACAACCTGETCCATACATGE TAARCATGRATGEATGACRACGERAGACATCCYGACAGTCT
C §$ AV P $§ B W V P T S5 R T T W 8 I ¥ A XK HEW¥MTTEDMILT VW

10010 10020 10630 10040 10050 16060 10070 10080 10080 10100
GGAACAGGGTGIGGATTCAAGARRACCCATGGATGGAAGACAAAACTCCAGTECAATCATGGGAGGAAATCLCATACT T GEECARARGAGRAGACCRATE
¥ R VvV W I 0 E N P WM EDI KT PV E S ¥ EETIP Y L & KREDQW

10110 ig12q0 16130 16140 10150 10160 1017¢ 10180 10190 16206
GTGCGGCTCATTGATTGGETTAACAAGCAGBGCCACCTGEGCARAGRRCATCCAAGCAGCARTARATCAAGTTAGATCCCTTATAGGCRATGARGRATAC
¢ 6¢& 8 L I 6L T S R BT WA KX E I QASATILINQVRSLIGENTEZEY

> 3-JERBE
10230 10220 10230 10240 10250 102580 16270 10288 16280 1030¢
ACAGATTACATGCCATCCATGRRARARBAT T CAGARGAGAAGACGARGARGCAGEAGT TCTRT CGTAGARAAGCAAARCTARCATCAAAZ ARGGECTAGARGTC
T P Y M ¥ 38 M XK R ¥ R R E &8 B E A G V L W =*

10310 10320 10330 10340 18350 10360 183790 10380 10380 18400
AGGTCGGAT TARGLCATAGTACGGARAARACTATGCTRCCTGTGRGCCCCGTCCARGGACG TTAAARGAAGTCAGGCCATCATAARTGCCATAGCTTGAS

104310 10420 10430 16440 18450 104890 10479 10480 10490 105006
TAAACTATGCAGCCTGTAGCTCCACC TGAGARGE TGTARRAAATCCOGGAGGCCACAARCCATEGARGCTGTACGCATGGCETAGTGOACTAGCGGTTAG

10810 10820 10530 10540 10550 10560 10570 10580 10520 13600
AGGAGACCCCTCCCTTACAARTC GCAGCARCARTEGEGGCCCAAGGLGAGATGRAGCTGTAGTCTCOL TEGRAGGAC TAGAGET TRERGEAGACCLLLCC

10610 10620 10630 10640 10650 1086860 10679 10680 10£90 10700
GARACARRARACAGCATATTGACGCTGGEAAAGRCCAGAGATCCIGCTGICTCCTCAGTATCAT TCCAGGCACAGAACGECAGARAATGGAARTGGTGCTG

10710
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DENVax-4F /R 7 (MVS)
[0l67] s &N BEEREBE LR TRFI NEEELE
ZHEE AR o KE 7 prM-E£ A (nt-457%-2379 » |
JTE &) BB 4 B (wt) DEN-4 10365558 - He
F7 %% DEN-2 PDK-535%% 5 —i% - B30 I 4 ALK 5
(DEN-3 165625, DEN-2 16681)7F [F] #Y 4> & £ R iU s B A
- DLR BRI 5 88 (1 B R B U cDN AT R T 8) o
EENERBREAE ZHA
[0168] &L E -
a. Mlul (nt 451-456) : = R 40 & S84 22 86 > nt-453 A-to-G
) b. NgoMIV (nt 2380-2385): £k PRI 5 i 28 8% > nt-2381/2382
TG-to-CC (BB E-482 Val-to-Alarf &)
[0169] D2 PDK-53y" 5 B 25 (¢ wt D2 166814 &8
a. 5°-JE4EFEE (NCR)-57 (nt-57 C-to-T) : TS HH
FE (4L E8)
b. NS1-53 Gly-to-Asp (nt-2579 G-to-A) | FERFFER
FE (4L 8)
c. NS2A-181 Leu-to-Phe (nt-4018 C-to-T - FHHEE)
d. NS3-250 Glu-to-Val (nt-5270 A-to-T) : FEHBREEH
JBE (KL £2)
e. nt-5547 (NS3E[A) T-to-CHERE ZE B (FHAS)
f. NS4A-75 Gly-to-Ala (nt-6599 G-to-C » ¥ A%)

*PDK-5327 nt-8571 C-to-T{EEZZEE AT EIFEZE AR
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[0170] 7> cDNA&AR 2 B A o s B AR

a. B R 75 C-100 Arg-to-Ser (nt-396 A-to-C) : A Z R
B P RN B E B

b. B R4 & nt-1401 A-to-GHEEEZE &

c.FEE RN E-364 Ala-to-Val (nt-2027 C-to-T) : B[ & Z
BETHREEHR

d.EH g B E-447 Met-to-Leu (nt-2275 A-to-C) @ A L=
REREPHHEEER

[0171] N s R IR AV BH MR (R R e Stk = &
0.06% nt)

a. nt-225 (CE ) A-to-THEE € & (HHAR)

b. NS2A-66 Asp-to-Gly (nt-3674 A-to-G)ZEE (HHEE)

c. NS2A-99 Lys-to-Lys/Arg mix (nt-3773 A-to-A/GE
& - )

d. nt-5391 C-to-T (NS3EE R )f B 28 2 (1 4%)

e. NS4A-21 Ala-to-Val (nt-6437 C-to-T » FHES)

f. nt-7026 T-to-C/T/R & MEEEZS # (HH )

g. nt-9750 A-to-CHiE 2 22 8% (fH

@z
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NeR-57-m, D2 EDH-53 R IR E K (wt D2 16681: ¢)

.
> s JERIBE i s¢

10 20 30 40 50 &0 70 8% 90 100

AGTTGT PAGICTACGTGRACCGACARAGRCAGATICTY TTGAGGEAGCTAAGCTCANIGTAGT PCTARCAG T TTT T TARTTAGRGAGCAGRTCICTGATSA

M N

110 1290 130 140 150 160 170 186 180 290

ATAACCARCGGAAARREGCGARIAATACGCCTTTCAATATGUTGARACGCGAGACRARCCGCGTGTCEACTO T BCARCAGCTGACARAGACGATTUTCACT
¥ Q R K K A K ¥ T P F W M LXK REBER®NIRVYVS TV Q2 QLT EKRZE S L

210 220 235 240 250 260 270 280 260 300
TGGAATGCTECAGGGALGAGGACCITTARAACTGY TCATGGLCCTGETEGLETTCCTTCGTTTCCTARCAATCCCACCARCAGCAGGEATAT TGARGAGA
G ¥ L ¢ 6 R 6 P L K L, F ¥4 A L ¢ A F L RPFL T I P P TAG I L K R

[
MREZRAIEFEREIE nt-225 Ato-TMEBRE

310 320 336 340 350 360 370 380 320 400
TGEEGEAACAATTAARARATCAARRGUTAT TAATGT P T TGAGAGEGT TCAGBARAGAGRTT CGRARGEATGCTGAACATC TTCARTAGGAGACGLAGCTCYG
# 6 T I K XK 8§ K AIUDRRVYVY L RGPFRIKETIUGRHMILUDERTIZLNPRRIRZSESSS A

3

t
H A i ©-100 arg-to-Ser {nt 3%6 a-to-C)

410 420 430 440 450 1480 470 480 480 500
CAGGCATEATCATTATGC TOAT TUC AAMCAGTEATGGL T TCCAT TTARCE UG BT GATGECEARCCCCT CATGATAG TGCCAARACATGAALGEGGGAG
¢ M I I ¥ ¥ I P T V M A F BEL T T RDGE L M I VA KUHERGR

t
HERYE st HEBUE  (nt-453 a-to-c fEE o

§10 520 530 540 530 560 576 580 580 599
ACC T T TG T B AGAC A ACACAGGEGATCA A AAATCCACTCTCAT PGCCATGEAC TP ERETSRARTGTGTOAGGACACTGTCACCTATAARTGCCCE

P L. L F K T T E 6 I ¥ K € 7 L I A ¥ D L 6 E ¥ CET DT VYV ¢ Y K C P

610 620 630 640 659 660 &70 [3:3] €80 700
TRCTGEICARTACCGRACCTGARGACATYGATTEC TG TGCAATC TCACEYCTACCTGGETCATGTATGEEACATECACCCAGAGCCGAGRACGGAGAT
L vV ¥ T E P E D I D C W C N L T ST WV ¥ Y G TCT S G E R R R

b

>M
719 126 130 740 750 760 ki 780 2
GAGAGAAGCGCTCAGTAGCTTITAACACCECATTCAGEGAATGGGATTCEARACALGAGLTCAGALATGCATETCATCOGARCGAGE TTCEARGCATGCPCA
¥ KR $§ vV A L * » B 5 G ¥ 60 B ®* R A E P ¥ M S 5 EG AW K HA QD

810 820 830 840 &350 880 870 €80 &§90 200
GAGAGTAGAGRGLTGGEATACTCASARACCCAGEATTCGEECTCITREEAGEATTTATEECTTATATGAT TGEGCARACAGEANT CEAGTEEARCTERICTTC
R ¥ 8 5 W I L R ¥ P 6F A L L A GEFMATYMIGOQTOGG6I G R T Vv F

> B
810 929 230 940 250 960 870 980 90 1000
TTTGTCLTARTCATGCTEETICGCCLCATCCTACCCAATGCGATECETACGAGTAGGARACAGAGACTTTGTGEAAGGAGTCTCAGGTCGAGCATGGGTCE
PV LMLV AP S Y 6MRCVY 6V 6 Y R DFV EGY 8§66 AW VY D

1010 1020 1030 10490 1050 1360 1070 1080 1059 1100
APCTGGTGC TAGAACATGGAGCATGCETCACAACLATGECCCACGGAARACCARCCTTGGATT TTGAACT GACTAAGACARCAGECANGGRAAGTGECTCT
L v 82 83 6 ¢ ¢C Y T T?TMAAGQGEHK P T LDFELTU RKTTSZZEZEVYAL

1110 1120 1130 T 13130 1136 1160 1170 1180 11290 1200
ST TAAGAACCTATTGCAT TCAAGCCTCARTATCAARCATARCCACGEUAACAAGATGTCCAMCGCARGEAGRGCCTTATC TAARRGREEAMCAAGRLCAA
L R T Y C I E & 8§ I 8§ NI TTATIRZLP T QG EUPUY L KEZEGQTD QD

1210 1229 1230 1240 1250 1260 1270 1280 1280 1300
CACTACAP I GLCCEACACATCT EG T AGACAGAGGETEEGECRATERCIGTEECTTET T TG GARAAGCAGGAGTTGTGACATGTGCEARGTTTICATSETT
g ¥ ¥ ¢ R RD VYV VYV B R G W G X & C G L F & KOG &V V T C A KF 8 € 3

1310 1380 1330 1340 1350 1360 1370 1380 1320 1400
CGOGGAAGATAACAGECAA T TTGGTCCARARTIGAGRACT TTGRATACACAC TGC T TG TAACRGICCACAA TEEAGACACCCATGLAGTAGEAARTGACAL
G K I 7 6N LV QI ENKN L E Y T V¥V VYV T Y BNGEL T H AV G H DT

1410 1420 1430 1440 1450 1460 1470 1489 1450 1500
GYCCAATCATGGASTTACAGCCACSATAACTCCCAGGTCACCATCEGTGGARAGTCARATTGCCGEACTATGEAGAAC TAACALTCORTIGTGAACCCAGS
S N ¥ 6 VT AT I TF RS P S$V EV KL ? DY EGEBE L T L DCE PR

A BB B3 M 4658 nt 1401 A-to-G R B

1310 15290 1530 1540 1850 1360 1870 1580 1590 1600
TCTGGAATIGACT T TARTCAGATGATTCTGATGAANAT G ARARRGAAAACAT GECTTGTCCATARGCARTGCITTTTGGATCTACCTCTACCATGGACAG
€ 6 I 0D F ¥ E ¥ I LM KM X EKKT WLV EHEUOQOWP® L DL P2 L P W TA

1610 1620 1630 1640 1650 1660 1670 1686 1620 1708
CRGGAGCAGRCACATCAGAGGTTCACTGGAATTACARRGAGAGARTEETEAC AT I TAAGETTLC TCATGCCARGRGACAGGATETGACAGTGCTGEGEATE
¢ & D T $§ B YV H W N Y K E BMV T F XV P HAEEKERQDV TV LG S

1720 1728 1730 1740 1750 1760 1730 1789 17%0 i8¢0
TCAGGAAGGAGCCATECAT TS TGCCCTCGLTGGAGECAL AGAAGTGGACTCCGGT AT GEARATCACATCT I TCCAGGACATCTCARGTYGCARAGTCCET
2Q EG A ¥ H S A L A G AR T EY DS 6 D G N HENFAGHTLKICIKVR
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1810 1820 1830 1840 1850 1860 1870 1880 1880 ¢ 1900
ATGGAGARAT TGACARTCARCGEAAT T CATACACCATCTG I TE ACGRAASTICTCAAT T CACARAGAGATGOCAGAAACACAGCATGGGACAACAGTSS
M £E KL R 1 K G #¥ S ¥ T MCS 66 KF S I DX EMMATZETTGQU ETGTTUVV

1210 1920 1430 1940 1850 1889 1970 1980 1290 2000
TEAARGTCARGTATCAAGGTGUTGEAGCTCCGTETAAAGTCOCCATAGAGATAAGAGATGTGAACALGGAARARGT GETTCCECETATCATCTCATCCAC
XK VvV XK Y BE G X 6GA P C RV PIEBETITRUDVYNKXERKREZ RV Y 6 R I I S § 7

2010 2020 2030 2G40 2050 2080 2070 2080 28%0 2100
CCCTTTEECTGAGAATACCARCAGTGTARCCAACATAGAGT TAGRACCCCCCT T TBGGGACAGCTACATAGTGATAGGTGTTGEAAACAGTGCATTAACA
P L A E N T N SV T KNI EL E P P F 6GD S VY I V I 6V &6 N S AL T

|
HAKE 5-364 Ala-to-Val (nt-2027 C-to-T) DI BB Y HFHER
2110 2120 2130 2140 2150 2150 2170 2180 2150 2200

CICCATTGET TCAGGARAGGGAGTT COATIGECAAGATC T T TEAGTCCACATACAGAGET GCARARLBAATGGCCATTC TAGE TEGAARCAGC TTGGGATT
x B W F R K G S § I 6 KM P E S T Y RG X2 ¥ RMM A I 5T GETATUEWTDFE

2210 2220 2230 22490 2280 2260 2279 2280 2290 2300
TIGELTCCGT TGGTGGACTG T TCACATCAT TGEGAAACGC TG TGCALCAGG T T I I TGOAAG TG TG T AT ACAACCCTCT T ICCAGEAGTCTCATGGATGAT
G § Vg G L F T &L & KAV H Q@ VY F G668V ¥ T TLVF GOSGE VYV & R K I

i
BRI & £-447 Mot-to-Leu (nt-2275 A-to-C) ZE &f

D4 1036 [ 5 Z 4% 8
2310 2320 2330 2340 2350 2360 2370 1 2390 2400
GECEECATTGIGACACTGTAT
Ef L I 6 F L V L ¥ I 61T ¥ 8 ® 8 © 85 4 AMTZTCTIAAGTIUYTTUL Y

HERWE

i
BIHE{I B, ©-482 val-to-ala {(nt-2381/2382 TG-to-cC)

> Nsi
2316 2420 2430 2440 2350 2460 2470 2480 2490 2500
TTGGGEGETCATGETGCAGGCCGATAGTGGTTGLGTTGTGAGCTGGAARARCAAAGAALIGARATGTGGCAGTGEGATTTICATCACAGACAACGTGCACE
L 6 vV QBABD S G C V¥V V S W KNEKSEILZECGS GGIFITDNUVYHT

2510 2526 2530 2540 2550 2560 2570 2580 2590 2600
CATGGACAGRACAATACAAGTYCCAACCAGAATCCCCTTCARRACTAGCTTCAGC TATCCAGAARGCCCATGARGAGGACATTTGTEGARTCCGCTEAGTY

W T EQYZXKSFOCPE S P S KLASDSAEIOQRXAHNERESDTITCG®GTIREV
]
D2 PDK~53 NS1-53-Asp Jok 5 5t (K EE (vt D2 16681: Gly, nt-2579-G)

2610 2620 2839 2640 2650 2660 2870 2680 2690 2700
ARCRAGACTGGAGAATCTGATETGGAARCAAATARCACCAGAARTTGAATCACATTCTATCAGARARTGAGGTGAAGT TARCTATTATGACAGGAGRCATC
T R L E B L ¥ W XK ¢ I T ? ELNUHTI L SEUHNTEUV VI X LTI MNMTTGDI

271¢ 2720 2730 2740 2750 2780 2770 2780 2730 2800
RAAGGAATCATGCAGGCAGEAAMNCGATCTCTECGGCETCAGCCCACTGAGCTGAAG TATTCATGGAAAACATGGGGCAAAGCAARAATGL TCTCIACRE
X 6 I M ¢ A 6 KR S§ L R P 0Q P T E L K Y 5 WK T W6 KEAKMHMTUL S T E

2810 2820 2830 2840 2850 2360 2870 2880 2890 2908
AGTCTCATARCCAGACCTTTCTCATTGATGGCCCCOARACAGCAGAATGCCCCAACACAARTAGAGC T TEGAATTCGTTCGAAGTIGARGACTATGECTT
S H N QT F L I D G P E T AEUC®2NTNRAWDNKSULEVYEUDTYGTF

2910 2520 2930 2840 2950 2260 2270 2980 2990 3600
TGGAGTATTCACCACCAATATATGGCTAMMAT TGAARGARAARCAGGATGTATTCTGCGAC TCALAACTUATGTCAGCGGCCATARRAGACAACAGAELE
5 v F T T H®H I ¥ L KL KEIXUGQDUWVY ¥ CDP S EKILYXSAATITZERKDDSRRE

3010 3620 3030 3040 30350 3060 3070 380 3690 3100
GICCATGCCGATATGEGT TATTGGATAGAAAGTGCACTCAATGACACATGGAAGATAGAGARAGLCTCTT TCATT GAAGT TARARACTGCCACTGGCCAA
vV A DM GG YW I E S AL SXDTWI KTIETZ XA AST F I BV KUENECHU®U B K

3110 3120 3130 3i40 3150 3160 3170 3180 3190 3200
AATCACACACCCPCTGGAGCAATGEAGTSCTAGAAAGTGAGATGATARTTCCAAAGAATCTCGCTGGACCAGTGTCTCAARCACARCTATAGACCRGGCTA
8 BT L W SN 6V L E s 848 I I P KUNLAGUZPV 53 g HH Y RP G Y

3210 3220 3230 3240 3250 3260 3270 . 3280 3280 3300
CCATACACRAATAACAGGACCATGGCATCTAGGTARGCTTGRGATGOACTITGAT T TC TG TCATGEARCAACAGTGGTAGTGAC TCAGGACTGCGGAAAT
H T Q £ 7 G P ¥ HL G XK L E MDFDTFT CDGET T VYV VT EODCCGN

3310 3320 3330 3340 3350 3360 3370 3380 3390 3480
AGAGGRCCCTCTTTGAGAACARCCACTGCC TCTGGARAACTCATRAACAGRATGGTGCTGCCGATCTTGCACATTACCACCGCTRRGATACAGAGGTGAGE
R ¢ P 8 v R T * * A § G K L I T E W C C R S T L P P L R Y R G E B

> NS22a
3410 3420 3430 3440 3450 3460 3470 3480 3420 3500
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N TGGGTGCTGETACGGEATGGABATCAGACCATTGAAGGAGRRAGARGAGAATTTGE TCAACTCCTTGRTCACAGCTCGACATGGGCAGGTCGACAACTT
G ¢ W Y 6 M E I R P L K B X S & NL V¥ 8§ LV T A GH G ¢ V DR F

3510 3520 35320 3540 2530 3360 3570 3580 3590 3600
TTCACTASGAGYCITGGRRATGOCAT TGN CUTGEACGAAATGCTTAGGACCCGAGTAGGARCGRAARCATGUAATACTACTAGTTIGCAGTTTCTTTTGIG
$ T 6 VvV L 6§ ¥ A L F L B EMLRTRV 6T X HATIULILUVYAUV S PV

3810 3820 3630 3640 3850 3860 3670 3680 3690 3700
ACATTGATCRACAGGGAACATGINCTTTAGAGALCTGGGARGAGTGATGGTTATGETAGGCGICACTATGACGEGTGATATAGGTATGGGCGTGACTTATE
T L I T & N M 8 F R DL G R VMYV ¥ ¥ 6 A TH¥ T DI G MGV T Y L

X % BRI S 75 8 2 48 51 NS2A-66 Asp-to-Gly (nt-3674 A-to-G 28 )

3710 720 3730 3749 3759 3760 3770 3780 3790 3800
TTECCCTACTAGUAGUCTTCAAAGTCAGACCAACT T TIGIAGC TEEACTACTCTTGAGARAGCTGACCTCCAGSGAATTIGATGATGACTACTATAGHAAT
A L L &2 A F KV R P T F A AGLLLRZEUDLT TS K ELMYST T I G I

|
REEEBE 28I NS2A-99 K to RZKCR &) (nt-3773 A-to-G/A 38 8%)
3810 3820 3830 3849 3850 3860 3870 3880 3890 3800

TETRCTCCTCTCCCAGAGCACCATACCAGAGACCATTCITGAGT TGACTGATGCGTTAGCC T TAGECATGRTGGTCCTCAAAN GG TGAGAAATATEGAR
vV . » 8 g T T ® ETTITIL ELTDPDAILATILO GHNMUY L ENMY R ¥ ¥

39010 392¢ 3936 3249 3e8¢ 3980 3870 34989 3580 4000
AAGTATCAATITGGCAGTGACTATCATGECTATC T TGIGCETCCCARACGCAGTGATATTACAARACGCATG S AAAGPCRETTGCACARTATTGCCABTCE
K ¥ 2 L A Vv & ¥ A I L CV PNAVYV I L N AWKV S ¢TI L AVFTV

4010 4029 4030 4940 40350 1060 5070 4089 4090 4100
TGTCCEITTCCCCACTGTTCTYARCATCCTCACAGCAAAREACRGATTGGATACCATTAGCATT GACGRTCARBGGTCTCAATCCAACARGCTATTTTTCT
$ vV § F L F LT S S QK TDPW I P L ALTTIZRKGELXKPTAITFL

1
p2 pR-53 B — 4. NS2A-181-Phe (wk D2 16681: Leu, nt-4018-C)

> NS2B
4110 4120 4130 4340 4150 4160 4170 4180 4130 4z00
BRECAARTCUTCTCARGAACCAGCAAGRARARGGAGUTGGCLA T TAALTGAGECTATCATGGCAGTCGOGATGETGAGCATTITAGCCAGTTCTCTCCTARRA
T T % 8 R T 8 K K R S W F % NE A I XN AV GEGHMHV S I L A S S L & K

4210 4220 4230 4230 428 4260 4270 4280 4250 4300
RATGATATTCCCATGACAGGACCATTAGTGGLTGGAGGGCTCCTCACTSTGTGCTACGTGCTCACTGGACGATL GGCLGATTTGEAAL TGGAGAGAGCAG
¥ DI P ¥ T G P LV A G GL LT VY C Y VL T 6ER S ADLELE R AR

4310 432¢ 4330 4340 4330 4360 4370 438¢ 4386 4400
CCGATGTCARATGCGARGRCCAGETAGAGATATCAGEARGCAGTCCARTCCYGRCAATAACAATATCAGAAGATGR TAGTATGTUGATARAARATGAAGA
p v ¥ WEDQAETIT S GS S$ P I L S I T I S E DG S MM S5 I K NEE

4410 4429 4430 4440 4450 4460 4470 4480 4490 4500
GORAGRACAMACACTGRCCATACTCATTAGEACAGGATTBCTSGTIGATCICAGGACT TTTTCCTGTATCAATACCARTCACGECAGCAGCATGGTACCTS
E B QT L T I LI RT G L LY IS GL F PV S I P ITAARWYL

> N83
4510 4529 4330 4540 4330 4560 4370 4580 4320 4800
TGEGARGTGAAGABACAACGGEGCLGEAGTATTGTGGGATGTPCCTTCACCCCCACCCATGEGARAGECTGAACTCGAAGATCCAGCL TATAGARATTAAGC
® E VYV X XK O R 26 VL W DV PSP P » MG K 2ETLETDDGHATYRTIEKDQQ

4610 4620 46390 4640 46590 4660 467G 4688 4550 4700
ARREAGGGATICTTGGATATTCCCAGATLGGAGLCGGAGTT TACARAGRAGGARCATTCCATACAATETSGCATGTCACRCGTGECSCTGTICTRAATECA
XK G I L G Y 5 ¢ I €& &4 G V Y X E T FHTMWH UV TRG AV L M F

4710 4720 4730 4740 475G 4760 4770 4780 4790 4800
TAAAGGRRAGAGGATTGAACCATCATGGGCGGACGTCARGARAGACCTARTATCATATGGAGSAGGCTEGAAG Y TAGAAGGAGAATCCAAGGAAGGAGAR
K 6 K R I EPF 8 W A DV X KDL I S ¥ 6 & ¢ W KDL EUGEW®R XK E G B

4810 4820 4830 4840 48380 4860 4879 4889 4830 4300
GAAGTLCAGGTATTGECACTGGAGUCTGRARARART CUARGAGULETCCARRCERARLCTGE TCTTTTUARAALCARCGCCGOARCARTAGETGCTGTAT
E V ¢ Vv L A L E P G KN PR AV QT R P S L F X T XNAGT I G AV S

4810 4920 4830 4340 4950 4260 4870 4980 4590 5000
CICTGEACTITTC TCOTGGAACGTCAGGATC TCCARTTATCGALARR AR AGGAARAGT TGTGERTCTITATGETAATEG PG TTGTTACAAGGAGTGGAGC
L D F § P G T S5 6 £ P I I B KK G KV V GEL Y GG N GV V T RS G 2
5010 5020 se3e 2040 50390 5060 3070 3080 5090 5160
ATATGTGAGTGLTATAGCCCAGACTGAAARARGCAT TGARGACARCCCAGRGATCGARAGATGACATTTTCCCARRGAGAAGACTGACCATCAEGGACCTC
¥Y V8 A I A Q T5®5 K5 I E D ¥ PF EIEDDIDIFRIEKRRTLTYTIMDEUL
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5110 5120 5130 5140 2159 5186 5170 5180 5180 5200
CACCLAGGACCCGEGARAGRCCARGAGATACCTTLLGGCCATAGTCAGAGAAGC TATAARACGGEET T TGAGAACAT TARTCTTGGCCCCCACTAGAGTTG
H P? ¢ A G KT X R Y L P a”a IV REHA AATII KR RSGLRTTILIULATZPITRUVYV YV

%210 5220 52390 52440 5250 2260 527 5280 5290 5300
TEGCAGCTGAZAT GEAGGAAGCCOT TAGAGGACT TCCAATAAGAT ACCAGACCCCAGCCATCAGAGC TG TGCACACCGGGCEGEAGATTGTGGACCTAAT
A AR EHMEBEEALRG L P I R Y QT PFPAIT RAV ET SR EI VvV DL M

|
D2 PDK-53 WS3-250-val EH AR (D2 16681: €lu, nt-5270-A)

5310 5320 5330 5340 3350 5380 5370 5380 5390 5400
GTGTCATECCACATTTACCATGAGECTGCTATCACCAGTTAGAGTGCCAAACTACAALC TGATTATCATGGRLGAAGCCLAT TP CACAGATCCAGCAAGT
C H A& TF T ¥R ¥ L S P VvV R V¥ P K Y N L I I MDD E r HPFP YT Do P 2 8

{
WEERAELEREZ I nt-5391 C-to-T LB 28

5410 542¢ 5430 5449 5450 5460 5470 5489 5490 §500
ATAGCAGCTAGAGGATACATCTCAACTCGAGTCEAGATGGGTGAGGCAGCTGCGATTITTATGACAGCCACTCCCCCGGEGRAGCAGAGALCCATTICCTC
I A ARG Y I 8 T RV E N GE E A A S I FMTAMTEPO®PGE S5 K D P F P Q

3510 552 5530 55840 5554 5560 5579 5580 5880 §600
AGAGCAATGCRCCARTCATAGATGAAGARAGRGARAFCCUT GAACGLTCOTGEAAT TCCGCACAT B AR PGEET CACGENTT M T AAAGEGAAGACTETTTS
$ ¥ A P I I DEGSEBURETIO®PSHZRSWNRS G HEBEW VT D F KOS KT VR

! N
D2 PDK-53 B — MR fEEE gu g nt-5547-C {D2 16681: T)

5819 S820 5636 56840 &850 5660 5670 5880 B5€90 5700
GITCGTTCCARGTATAAAAGCAGGARATGATATAGCAGCTT GCL TGASGAAARRTGGARAGARAGTGATACAACTCAGTAGGANGACCT TTGATTC TGAG
F Vv P 8 I KA GNUDTIA AR ATCTLRIEKDXEGE KX Y I 0L $RXTUF D S§ =2

$716 5720 5734 5749 5750 5760 577¢ 5780 5750 5800
TRTGTCAAGRCTAGAACCAATGATTOBGACT TCETOETTACRACTGACAT T TCAGRAATGEGTGCCARTTTCARGSCTGAGAGGGT TATAGACLCCAGAD
¥ VK TRTH®NRD WD F ¥V V ¢ 7T BI S E M6 ANF KAEURVY I D P RR

5810 5820 5830 5849 5850 5860 5870 5880 5830 5800
GCTGCATGRRACCAGTCATACTARCAGAT GG TGARGAGL GGG TGATTCTGGLAGGACCTATGCCAGTGACCCACTC TAGTGCAGCACRARGARGAGGGAG
C ¥4 K P V I L T™DPGEERUVYVY I L AG P NPV T H S5 8 X A Q R R G R

5410 5920 5930 5940 5250 5960 5970 5980 5990 6000
ARTRGGRAGARATCCARARAATGAGRATGACCAGTACATATACRTGGGEGAACCTLTGGRAAATGATGRAGACTGT GCACACTGGARAGARGCTARRATG
I G R N P BE N &8END Y I ¥ ™M G P L E N DEUDTCAEWWZ KT ESAIEKH

6010 6620 £03¢C 6640 6050 6060 6076 608G 8G90 6100
CTCCTAGATARCATCAACALECCAGAAGSAATCATTCCTAGCATGTTCGAACCAGRECATGARARGGTSCATGCCATTEATGECERATACCGCTTGAGAG
L L B N ¥ ¥ T P E GIIT P S M FE P EREIXKVY D ATIDGE Y R L R G

611¢C 6120 6130 6140 6150 $160 617¢ 6180 €140 §200
GAGAAGCARGGARARCCTTTGTAGAC T TAATGAGAAGRAGGAGACCTACCAGTCTGGTTGGLCTACAGAGTGECAGCTGAAGGCATCARCTACGCAGACAG
5 AR XK T F VY DPLMRRGDPP L P V¥ WL A Y RV AR AR EG I ¥ Y A DR

8210 6220 €230 €240 €250 6260 6270 6280 6220 €300
ANGGTGETGTTTTGATGGAGTCARGAACAACCARATCCTAGAAGARARCGTGGAAGT TCARATCTGGACARAAGARCGGEAAAGGARGRART TEARACEL
R W CFBG6 YV XN NQIDLEEY¥Y YV EVYV E I WTEKEGTETGRTE KT KTLEK?®P

> NS4A
8310 6320 6330 6340 6350 6360 6370 €380 €39C 6400

AGATEGTTGCATGCLAGGATCTATICTGRCCCACIGGL G TAAARGAAT T TAAGGAATTTGCAGCCOGAAGRRAGTC TCTGACCCTGAACCTAATCACAS
R W L 58 AR I VY SODUPILADLTZ KU ETFI KT ETFAAGSERZ XS L TLNILTITE

€410 §420 6430 6440 6450 6460 €47C 6480 6490 6500

AAATGGETAGECTCCCAACCTTCATGACTCAGRAGGTARGAGACGCACTGGACAACT TAGCAGTGLTGCACACGLTTEAGGCAGGTGGABGGGCGTACAR
M G R L P T FMT QHKVRIALUDNINUL®AUVILHETAEAGGRATYH>N

|
RIZERAMEZERF ZEI NS4A-21 Ala-to-Val (nt-6437 C-to-T)ZEE
€310 5520 6530 €540 6550 6560 6870 6580 6530 €560
CCRTECTCTCAGTGARCTGLL GGAGRCCC TRGAGACA TTECTTT TACT GACACT TL TGGCTACAGT CACGGGAGGGATC TT TTTATTCTTGAT GAGCGCA
H AL S EL PETLE®SLL L L TLLATV VTGS EGI FLFTIELHMS
i

D2 ppR-53 2 — 4. Nsea-75-Ala (wt D2 16681: Gly, nt-6595-G)

6610 6620 6630 6640 5650 5660 6670 66ED 6690 6700
AGGGGCATACEEAAGATGACCCTSGCARTGTGCTSCATARTCACGECTAGCATCCTCCTATEGT ACGCACAAATACAGCCACACT GGATAGCAGCT TCAR
R 6 T 6 KMTSZLGEMNCCTITITAS STITELIL®®&?YARGQTIGQ?®PHTHETIATA AS.I

67180 §720 6730 740 875¢ 8760 6770 6780 £7%0 6800
TARTACTGGAGTTTTTTCTCATAGTTTTGCTTATICCAGARCCTGARARACAGAGAACACCCCARGACARCCARCTGACCTACGTTGTCATRGCCATCCT
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I L & £ F¥F L ¥ VvV L L I P 8 P E K OQRT®T ¥ 9 DNOGQILT VYV VI ATIIL

> NS4B
6819 6828 6830 68490 6850 6860 6870 6880 [3: 1 6300
CACAGTGGTGGCCGCARCCATGGUARACGAGRT GGG TTICCTAGRARAARCGARGARAGATCICGGATIGGGARGCARTTGCARCCCAGCARCCCGAGAGT
TV ¥V A AT M AN E X 6 F LB ¥ Y KK DLGL &S I AT QO P E S

6210 6920 6230 6245 €950 6260 623748 6980 6290 7000
ARCATCCTESACATAGATCTACGTCCTGCATCAGCATGGRCGCTGTATGCCETRGCCACRACATTTGTTACACCARTGYIGAGACATAGCAT TGARAATT
N 1 L » I p L R P A S8 A W T L Y A Y A T T EF V T P M L R H S I EN S

7910 7020 7039 7040 7050 7860 7070 70890 080 7100

CCTCAGTBRATGTGTCCCTAACAGCCATAGCCRACCAAGUCACAGTGTTARTGEGTCTCEGEARAGGATGGCCATTGTCARAGATEGACATCGGRETTCL

§ VBV 3L TA&IANQAMATVILMGL K G YW P L S XK H¥ DI G V P

PEERMNELZEREZEI nt-7026 T-to-C/TREMBRE

7110 7120 7130 714D 7130 7160 73170 7180 73130 7200
CCTTCICGCCATTGGATSCTACTCACAAGTCARCCCCATARCTCTCACAGCAGCTC T TECTTAT T GETAGCACATIATGCCATCATAGGGCCAGGACTC
L L A Y G CY S ¢V NP I TULTAALTFUILULVABHBRYAaAI I G P G L

7210 722 7230 72490 7250 7280 7270 7280 7289 7300
CARGCRMAAGCRAACCAGAGARSCTCAGRAAAGAGCAGCGGLGGGCATUATGARARACCCARCTGTCOATGOARTARCASTGATTGACCTAGATCCAATAL
Q A K A ™ R BE A Q K R A A A 61 M X W P T VYV P G 2 T VI DL D P I P

7330 7320 7330 7340 7350 7380 7370 7380 1320 7400
CTTATGATCCAAAGTTTCAAARGCASTTCGSACARGTAATGCTCCTAGTCCTUTECETEACTCRAGT AT TGATCATEAGCACTACATEGECTCTGIGTGA
Yy p P K P EXK ¢L 66 ¢V ML LV LCVTQV L M H®RTTWKAULTCE

7410 7420 7430 7440 7450 7480 7470 7480 7480 7500
GECTTTAACCTTAGCTACCGEGCCCATCTCCACATIGT SECAAGGARATCCAGEEAGETTTTGGAACACTACCATTGCGGTETCAATGGUTAACRYTTYT
A L T L A2 T G P I § T L WE GNP G R F WNTTI AV S MANTITF

> NS5
7510 7520 7530 7540 7550 7560 7570 7580 7580 7600
AGRGGEAGTTACTTGGCCGEAGCTGGACTTC TCTTTTCTATTATGRAGARCACRRCCARCRCAAGERRGEGGARCTGGCARCATAGGAGAGACGCTTGGAG
R 6 8 ¥ LA 6 A G L L F I ¥ KX TTW¥TIRI®RGT GGHN 16 &8 T L G E

7610 7820 7630 7640 7650 7660 7670 7680 7630 TICC
AGAANTGGAARAGCCOATTGAACGCATTGGGARAAAGTGAATTCCAGATCTACAAGAARAGTGGAATCCAGGAAGTGEATAGARRCCTTAGCRAARAGAAGS

¥ ¥ X S R LN ALGK S ETFQZI VY X K S G6I 8BV DRTYTYILAIKSEZES
7710 7720 730 7740 17?50 7760 7770 7783 7790 7800

CATTAAAAGAGCGACAAACGEACCATCACGCTET STCGCEARGCTCASCANLACTCAGATCGTTCGT TGAGAGARACATGGTCACALCAGARGEEARAGT.
I K R G ET P HHEAVYVY § R G S A EKLRWFV E RNMY T P EG KV

1810 820 830 840 ©oiesd 1860 7870 7880 7890 790C
GIGGACCTCGETTET GECAGASGAGECTGETCATACTAT TGTGGAGGACTAARGAATGTAAGASARGTCARAGGCCTARACARARGGAGGACCAGGACACE
¥ P L ¢ C 6 R GGW S Y Y C &G L KNV REV EKOSGE&L T KSE G P G H E

79310 1520 3930 7¢40 7950 7960 1970 7980 78990 800¢
ARGHACCCATCCCCATGTCARCATATGGGTEGAATCTAGTGLGTCTTCAAAGTGGAGT Y GALGT TYTCTTCATCCCGCCAGARARGT GTGRCACATPATT
E P I P M $§ T Y 6 W N DLV R L QS SV DV F ¥ I P PEEKRKTCDTITILIL

8010 €020 030 B8040 8050 8080 8070 8089 2090 6100
GTGTGACATAEGEGAGTCATCACCARATCCCACAGTGCAAGCAGGACCAACACTCAGAGTCCTTARCT TAGTAGAARATTGGTTGRACARCARCACTCAR
¢ D I ¢ S S P WP T VY EAGRTILRUY L N L V E X W L N KN X T Q

811¢ 8120 8130 8140 8150 €180 g170 818¢ g190 8200
TTTTGCATAARAGETTCTCARTCCATATATECCCTCAGTCATAGARARRATGGARGERCTACAAAGGRAARTATGGAGCAGUCT TAGT GAGGRATCCALTICT
F & ¥ KV L N P Y M P S ¥ I E XK NMNMNEAILOERIXKXKYGG&E2EL ¥ RN P L 8

8210 8220 B230 8240 8250 8260 8270 82880 8290 8300
CACGAAACTCCACACATCAGATSTACTGSGTATCCAATGC T TCCEEGRACRTACTEYCATCAGTGAACATCATTTCAAGGATGT TGATCRAECAGATTITAC
R N &8 T H B ¥ ¥ W Vv s N Aa $§ G NI V S5 65V NKI S5 RMULINRTET

8310 8320 8330 8340 8350 B360Q 8370 €380 8390 8400
AATGAGATACAAGARAGCCACTTACGAGCCGGATGTTGACCTCOGAAGCGGARCCCETRAACATCGGGAT TCARAGT GAGATACCARACCTAGATATARTT

M R Y K KA T Y E B D VDLLGS G6GTRWNTIGTIEZSESET:I PN L D I I

8410 8420 84390 8440 84350 8460 84790 8480 8499Q 83040
GGGRAANGRATAGARARART BAAGCARGAGUATGARACATCATGECATTATGACCARGAUCACCCATACARARCETGGECATACCATGETACCTATGARS
G X R I E K ¥ K ¢ B #H E ¥ 8§ W H Y E Q D H P Y XK T W ayYy EG S Y & T

85190 8520 8530 8540 8550 8560 8570 8580 8549¢ 8600

CARRACAGAC TGGATLAGCATCATCCATGG TCAACGHAGTGETCAGGC TGCTGACARRALCTTGGGACETICGTCLCCATEETGACACAGATGGCARTGRE
K @ T 6 8 A 8 § M ¥ ¥ 6 V VvV R L L T K P W bV VY F ¥V T 0 4 3 MT
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8610 8620 8630 8640 BESD BE&0 8870 8680 8630 8700
AGACACCACTCCATTTGGACAACAGCGCGTT TTTAANGAGARRGTGEACACGAGAACCCANGARCCGAAAGARGECACCARGARACTEATGARRATAARCA
T TP F 66 Q QR V F KEREKUV BT R®TQQE?P XK E G T KK L MKTIT

8710 8720 8730 §740 8750 8760 8770 8780 8790 88C0
GCAGAGTGECTTIGCAAAGAATTACGEAAGAABAAGACACCCAGGATGTGCACCAGRGARGAATTCACAAGAARGETGAGAAGCARTGCAGCCTTGGEEE
A E W L W K 5 L 6 K KX ™ P RM CT REZET F T R KV RS N AATLG A

8810 8820 8830 . 8840 8850 88860 8870 g880 8890 8800
CCATRTTCACTGATGAGARCANGTGEARBTCGRCACGIGAGGC TG TTCARGATAGTAGGT TITGCCRCCTGETTGACARGCRAASCARTCTCCATCTTGA
I ¥ T B E N K W K § 2 R EA VYV EDSRFWELV 2K ERUEETLIEHEILE

8910 8920 8830 8340 8950 8360 8870 8980 8330 9000
AGGARAGTGIGARPACATGTGTGTACARCRTGATGCCA AARAGAGAGRAGAAGCTAGEEGAATTCGGCARGECARAAGGCAGCAGAGUCATATGGTACATS
G K CEBETCV Y N X MG KR EKI KILG GEFGEKAIE KGS S RDL-LZI WY ¥

9010 9620 9030 9040 9050 9060 9079 080 8090 9166
PGGCTTGEAGCACGCT TCTTAGASTT TGRRGCCOTAGGAT TCTTARATGAAGATCACTGGT TCTCCAGAGAGRACTCCCTGAGTGGAGTGCAAGGACAAG
W L' A RF L B F % AL GF L N E D KW F S§ R T KN S L S 6 V E ¢ E G

91190 9120 9130 9149 8150 . 9168 917¢ 2189 $1%0 3200
GGCTGCACARGCTAGGTTACRTTCTAAGAGACCTCAGCAAGARAGAGGGAGEAGCANTCTATGCLEATGACACCHCAGGATGEBATACAAGAATCACACT
L # KL &Y I L R D VY 5§ KX E G G A ¥ Y ADDTAGW 3 T R I T L

2210 9220 $230 9240 2250 9260 9279 9280 9290 9309
AGARGRCCTRARARRTCARGRAATGGTAACRAALCACRTGERAGEAGARCACAACARARCTAGCCGAGGCCAT T I TCARACTRACSTACCARRACKAGGTE
E DL KNE X2 M VvV TN H¥¥ EGEHIZ K KU L2ZZEAITFI KTILTYQHNZERKYV

9310 9320 9330 9340 3350 2360 93790 asge a3e0 9400
GIGCGTGTGCAAAGACCAACACCARGAGGCACAGTAATGGACATCATATCCAGRAGAGATCARAGAGGTAGTGGACRRGTTGGCACCTATGGACTCAATA
vV R ¥V QR P T P R G TV M DI I & RRBRDQRBRG S G QV 66T Y & L N T

8416 94240 9430 2340 9430 24890 9470 - 9480 8430 2500
CTTICACCAATATGOAAGCCCAACTAATCAGACAGATGGAGEGAGAAGGAGTCTITARAAGCATTCAGCACCTARCAAT CACAGAAGAARTCGCTGTGCR
F T 8 MM E A Q L I RQMESGESGVY F KBS I Q0QHLTITTEETASARDYQ

3510 9520 9530 9540 9550 4368 9570 8580 520 3600
AARCTSGTTAGCAAGAGTGGLECGCGARAGGTTATCARGAATGECCATCAGTGEAGATGATTGTG T TG TGAAACSTTTAGATGACAGGTTCOCAAGCGET
N W L A2 RV R BERL S RM A I S GDPDBDCY VK L DPDRFORZE S A

9610 9620 4630 2640 9650 9660 9670 2344 8629 8700
PTAACAGCTCTAAATGACATGGGARRGATTAGCAARGRCATACARCAATGEGARCCTTCRAGAGGATGGRAATEAT TEEACACARGTECCCTTCTGTTCAC
L T A L N DM GE K I RX B I QWG EP S RGWI¥ D WT QY P F C S H

3710 9720 9730 5740 9750 3760 9779 a780 9799 2800
ACCATTTCCATGRAGTTARTCATEAARGACEETCECCTACTCCTTETTCCCTETREARACCARGRT GAACTGATTGGCAGAGECCCARTCTCCCAAGEAGT
¥ F 8 B & I ¥ KD G R VvV L ¥ ¥ P C RN QDE LI G R ART S Q G A

WEZRHESBREZHIN 0t-0750 A-to-C REKE

2810 9820 9830 9840 9850 2860 9870 9880 9830 9800
AGGGTEGTCTTTGLGGGACGACGEGCCTGTTTECGGRAGTCTTACGCCCAARTGTGGAGCTTGATGTACTTCCACAGACGCGACCTCAGGCTGGCGGCARAT
G ¥ 8 L R E T AC LG K S Y A& ¢ MM W 5 LMY £ HRRDLRULAZAN

8910 8520 99230 2840 9330 9260 - 9870 2980 3999 10000
GCTATTTGCTCGGCAGTACCATCACATTIGEETTCCARCAAGTCGAACAACCTGETCCATACATGCTARACATGAATGGATGACARCGGAARGACATGLTGA
A2 3 C § A VY ¥ § EW V P T S ERTT W S I HAIEKHEWMZ ®?TEWSBMULT

10010 10020 10030 10040 10050 10060 100790 10080 10096 10106
CAGTCTGEAACARGETGTGCATTCRAGAAARCCCATCEATECAAGACAARATTCCAGTGCAATCATGEGAGGRAAATCLCATACT TCECEAARAGAGAAGA
vV ¥ ¥ RV W IQENHPWHXEUDIEKTO?PYESWEZSREI:IPYTLGERETD®D

1o01ie 10120 10130 10140 10150 10160 10170 10180 10180 10200

COARTGETGCGGCTCATTCAT TEGET TRACRAGCAGRGCCACC TGEECARAGAACATCCAAGCAGLAATARATCAAGTTAGETCCCT TATAGGCAATGAR
2 W C&6 8 L1 6L % 8 R AT WAXKNTIOGECAATINTOGCV VRS L I G NE

> 3 JERBE
10210 10220 10239 10240 10250 10260 10270 16280 10280 10300
CAETACACAGATTACKTCCCATCCATGRRAAGAT TCEGAAGAGRAGAGGAAGRABCAGCAGTTIC TG TGGTAGAARGCRAANL TARCATGAARCRAGECTA
E Y T 2 Y M P 8 MM K R F RREEUEEAGUV L @ *

igz1e 10320 10330 10340 19350 10380 10370 10380 10380 10400
GARGPCAGCTCGBATTARCCCATAGTACSGARRAAACTATSC TACC TG TSACCUCOCTCCAAGGACG T TAAAAGARGTCAGGCCATCATAAATGCCATASG

10410 16420 10430 10440 10450 10460 10470 16480 104s¢C 105C0
CTTGRETAARCTATGCAGCCTGTAGCTCCACCTGAGAAGEGTGTAADARRTCCGGCACGCCACARACCATGGRAGLTGTACGCATGGCGTAGTGGACTAGL

106510 10520 16530 10540 10550 10560 10570 16580 105%¢ 10608
GGTTAGAGGAGACCCCTCCCTTACARATCGCAGCAACAATGGGEGCCCAAGGCEAGATGAAGCTGTAGTCTCECTGCCARGGACTAGAGGT TAGAGGAGAL
10810 13620 10830 106840 10650 10680 1e870 10€80 10620 10700

CCCCCCGAARCRRARARRCAGCATATTGRCGCTGEGARAGACCAGAGATCCTGCTGTCTCCTCAGCATCATTCLAGGCACAGRACGCCAGAARATGGATG

10710 10730
GTGECTGTTGAATCARCAGGTTCT
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<110>
<110>

HEALTH AND HUMAN SERVICES)

<120>

<140>
<141>

<150>
<151>

<160> 16
<170>
210> 1
211>
212>
<213>

<220>
<223>

<400> 1
agttgttagt

DNA

gttctaacag
aaaaacacgc
ctgacaaaga

geeetggtgg

tggggaacaa

ggaaggatge

attccaacag
agcaagcagg
accctcattg
cggatcactg
gtgacctatg
ttggceccac
ggtgettgga

gtgatagcecc

RN 2 B E IR

TW 108114540
2014-03-14

US 61/800,204
2013-03-15

10723
NEFY]

BEHREIMER 1,

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttectteg
ttaaaaaatc
tgaacatctt
tgatggegtt
azagaggaaa
cgatggattt
aggcggaacce
gaacgtgctc
acgtggggct
aacagataca

tttttctage

== e
i/

PatentIn version 3.5

BVS

cgacaaagac
agagagcaga
gctgaaacge
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
gtcacttttg
gggagagttg
agatgacgtt
tcaaactgge
tgecctagaa
aaaagtagag

acatgccata

RO AIR/AE] (TAKEDA VACCINES, INC.)
EEEUT » BEERALIREE ISR (THE GOVERNMENT OF THE UNITED
STATES OF AMERICA AS REPRESENTED BY THE SECRETARY OF THE DEPARTMENT OF

YRV K T

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
éatgttttga
cgcagatctg
acgegtgggg
ttcaagacct
tgtgaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggctc

ggaacatcca

agggagctaa
ataaccaacg
gecgtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgea
ctgcaggtgt
cgatgaccta
gcaatgecceac
gagacaaacg
aaacgtggat
tgagacatcc

tcacccagaa

gctcaatgta
gaaaaaggceg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt
caacatgtgc
caaatgccce
ggacacatgg
ttccgtegea
gtcetetgaa
aggattcacg

agggatcatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



201945545

ttcattttgce
agagacttcg
agttgegtca
gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagttcaat
caccaggtgg
cctacgtegg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa

gaattgaatc

tgatgetggt
tggaaggact
ccaccatggce
accctgeagt
cgagatgtce
gcegacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tgegctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattct
tgggaaaact
cttggaccat
acacgtcect
tggtgcaggce
gtgggatttt
aatccectte
tccgetcagt

acattctatc

aacaccatct
gtcaggagca
aaaaaacaaa
tctgcgtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tcecetttteg
ccccatagtce
gagctacate
aagcagcata
gggagacacc
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtggt
catcacagac
aaaactagct
aacaagactg

agaaaatgag

atggccatgc
acatgggtgg
ccaacactgg
ttgtgcattg
gaagccacac
agaggclggg
fttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgcaggac
tatgtgatgt
actgttctegg
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gittitggaa
atagggattc
tgcatcgcag
tgegttgtga
aacgtgcaca
tcagctatcc
gagaatctga

gtgaagttaa

2

gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggctg
tgacaaaact
ccgtecacac
caaccataac
cattagattg
aagaaagatc
ctgggegcttce
cagctcatgce
ctgegetgac
acctaaaatg
gcacaggctce
tgcaggttaa
agaaaggage
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg
tgctgacatg
ccgecattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca

ctattatgac

aataggcaac
ggagcatgga
cttgaagacg
atcaaacacc
acaagacgcg
tgggctatte
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcttgtce
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgccecgagga
aggaggagtg
agtittgttt
gctaggatta
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca

aggagacatc

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

LY
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aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgccg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagitgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga

atgtcgataa

tgcaggcagg
catggggcaa
gceeccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
fcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggcega
tatcaggaag

aaaatgaaga

aaaacgatct
agcaaaaatg
agcagaatge
tggagtattc
ctéaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgece
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcetttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc

ggaagatcaa

ctgcggecte
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtctitgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggaggec
gagagagcag
ctgtcaataa

acactgacca

agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggace
catggcatct
tgactgagga
tcataﬁcaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgeectact
agctgacctce
ccctaccaga
aaatggtgag
tcccaaacge
tgtecegtttce
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga

tactcattag

gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagcett
ctgcggaaat
atggtegctgc
gtacgggatg
cacagctgega
cctggaggaa
ftcttttgtg
tatggtaggc
agcagccttce
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggeca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc

aacaggattg

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4330
4440
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ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggecgetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gitgttacaa
gacaacccag
cacccaggag
cggggtttga
gceccttagag
cgggagatig
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gecagcacaaa
tacatggggg
ctcctagata
gazaaggtgg
gtagacttaa

ggcatcaact

caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceeceggg
gagaaatccce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gadgagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg

acgcagacag

tcctgtatca
ggecggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagectgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggcecce
aagataccag
gtgtcatgcce
gattatcatg
ctcaactcga
aagcagagac
tgaacgctceg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca

aaggtggtgt

ataccaatca
ttgtgggatg
agaattaagc
ggaacattce
aggattgaac
aagttagaag
aaaaatccaa
ggtectgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttccggeea
actagagttg
accccageea
acatttacca
gacgaagece
gtggagatgg
ccatttecte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccceagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg

tttgatggag

4

cggcagcage
ttccttecace
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgteca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagetgt
tgaggetgct
atttcacaga
gtgaggcage
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgecatgas
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt

tcaagaacaa

atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtéaag
ggaaggagaa
aacgaaacct
ttctcectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa

ccaaatccta

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
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gaagaaaacg
agatggttgg
gcageceggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcatag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca

acatatgggt

tggaagttea
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctgge
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttce
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggeegg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac

ggaatctagt

aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgetctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegee
cttattggta
agctcagaaa
gattgaccta
gctectagte
ggctttaacce
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga

gcgtettcaa

aaaéﬁagggg
ccactggege
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgeataa
gcagcttcaa
cagagaacac
gcegeaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtcteg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt

ccaggacdcg

agtggagttg

aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggeatcat
cttatgatcc
ctcaagtatt
ggcccatctce
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat

acgttttctt

attgaaaccc
taaggaattt
gctcecaace
cacggctgag
ggagacattg
gatgagcgca
catcctecta
gttttttcte
ccaactgacc
gatgggtttc
acccgagagc
cgtggcecaca
tgtgteecta
gccattgtea
caaccccata
gcecaggactc
gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
cccecatgtca

catcccgeca

6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
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gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggettggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgce
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga

atgaaagacg

acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgctgtgea
gtggagatga
taaatgacat
atgattggac

gtcgegtact

gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttcecgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggec
accaagaggce
tggcacctat
gggagadgga
aaactggtta
ttotgttete
gggaaagatt
acaagtgccc

cgttgttcca

ggggagtcat
gtagaaaatt
ccctecagtica
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gcettgggeg
gatagtaggt
gaaacatgtg
gcaaaaggca
gcectaggat
gdaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ftctgttcac

tgtagaaacc

6

caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcce
taccaaacct
tatggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggaget
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgegaaag
atgacaggtt
tacaacaatg
accatttcca

aagatgaact

cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtecccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcgcet
ggaaccttca
tgagttaatc

gattggcaga

8040
8100
3160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
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gcccgaitct
tacgcccaaa
gctatttgct
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagte
catattgacg
gaacgccaga
<210> 2

211>
<212>
<213>

<220>
<223>

<400> 2

3464
PRT
NP

FRAWEMD

cccaaggage
tgtggagctt
cggecagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcec
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcce
gaccccteee
tcgctggaag
ctgggaaaga

aaatggaatg

agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

REL 1, BVS

ttgcgggaga
cacagacgeg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
ageeccegtcec
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgetgtectec

atcaacaggt

cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggegta
gggggccecaa
cceeccgaaa
tcagcatcat

tct

ggggaagtct
ggcggcaaat
ctggtccata
cagggtgteg
ggaaatccca
aagcagggcce
aggcaatgaa
agaagcagga
cggattaagce
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggeaca

Met Asn Asn Gin Arg Lys Lys Ala Lys Aan Thr Pro Phe Asn Mgt Leu
1 5 1 |

Lys Arg Glu Arg Asn Arg Val Ser Thr Val Gln Gln Leu Thr Lys Arg
20 29 30

Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu Val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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Jle Leu Lys Arg
65

Leu Arg Gly Phe

Arg Arg Arg Arg
100

Met Ala Phe His
115

Ser Lys Gln Glu
130

Val Asn Met Cys
145

Asp Thr Met Thr

Asp Val Asp Cys
180

Thr Cys Ser Gln
195

Leu Ala Pro His
210

Met Ser Ser Glu
225

Ala Leu Arg His

Ala Ile Gly Thr
260

Met Leu Val Thr
275

Arg Asp Phe Val
290

Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
70 75 80

Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
105 110

Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile Val
120 125

Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
135 140

Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
150 155 160

Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Trp Cys Asn Ala Thr Asp Thr Trp Val Thr Tyr Gly
185 190

Thr Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala
200 205

Val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
215 220

Gly Ala Trp Lys Gln Ile Gln Lys Val Glu Thr Trp
230 235 240

Pro Gly Phe Thr Val Ile Ala Leu Phe Leu Ala His
245 250 255

Ser Ile Thr Gln Lys Gly Ile Ile Phe Ile Leu Leu
265 270

Pro Ser Met Ala Met Arg Cys Val Gly Ile Gly Asn
280 285

Glu Gly Leu Ser Gly Ala Thr Trp Val Asp Val Val
295 300
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Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu Val Thr Asn Pro Ala Val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

Arg Cys Pro Thr Gln Gly Glu Ala Thr Leu Val Glu Glu Gln Asp Ala
355 360 365

Asn Phe Val Cys Arg Arg Thr Phe Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys Val Thr Lys Leu Glu Gly Lys Ile Val Gln Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser Val Ile Val Thr Val His Thr Gly Asp Gln His Gln Val Gly
* 420 425 430

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gln Ala
435 440 445

Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Val Leu Leu Thr
465 470 475 480

Met Lys Glu Arg Ser Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp Asn
500 505 510

Arg Gln Asp Leu Leu Val Thr Phe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

Glu Val Val Val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 54()
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Thr Gly Ala Thr Glu Ile Gln Thr Ser Gly Thr Thr Thr Ile Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 - 570 575

Met Ser Tyr Val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu Val
580 585 590

Ala Glu Thr Gln His Gly Thr Val Leu Val Gln Val Lys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr Gin Asp Glu Lys Gly
610 615 620

Ala Thr Gln Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile Val Thr Asp
625 630 635 640

Lys Glu Lys Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr Ile Val Val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Ile Gly Gly Val Phe Thr Ser Met Gly Lys Leu Val His Gln Val Phe
705 710 715 720

Gly Thr Ala Tyr Gly Val Leu Phe Ser Gly Val Ser Trp Thr Met Lys
725 730 735

Ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Ala Ile Val Thr Leu Tyr
755 760 765

Leu Gly Val Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys
770 775 780

10
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Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 - 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
&35 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
» 900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

11
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Gly

Ile

Phe

Arg

Thr

Arg

Lys

His

Leu

Ala

Asn
Ala
Leu

Leu

Gly

Pro Val Ser Gln His
1025

Thr
1040

Gly Pro Trp His

Cys Asp Gly Thr Thr

1055

Gly Pro Ser Leu Arg
1070

Glu Trp Cys Cys Arg
1085

Gly Glu Asp Gly Cys
1100

Glu Lys Glu Glu Asn
1115

Gly Gln Val Asp Asn
1130

Phe
1145

Leu Glu Glu Met

Ile Leu Leu Val Ala
1160

Met
1175

Ser Phe Arg Asp

Thr
1190

Met Thr Asp Asp

Leu Ala Ala Phe Lys
1205

Leu Arg Lys Leu Thr
1220

Ile Val Leu Leu Ser
1235

Asn Tyr Arg Pro Gly Tyr
1030 1035

His Thr Gln

Leu Gly Lys Leu Glu Met
1045 1050

Asp Phe Asp

Val
1060

Val Val Thr Glu Asp Cys Gly Asn
1065

Thr
1075

Thr Thr Ala Ser Gly Lys Leu Ile
1080

Cys Thr Leu Pro Pro Leu Arg Tyr
1095

Ser
1090

Trp Tyr Gly Met Glu Ile Arg Pro Leu

1105 1110
Leu Val Asn Ser Leu Val Thr Ala Gly
1120 1125

Phe Ser Leu Gly Val Leu Gly Met Ala
1135 1140

Leu Arg Thr Arg Val Gly Thr Lys His
1150 1155

Val
1165

Ser Phe Val Thr Leu Ile Thr Gly
1170

Leu Gly Arg Val Met Val
1180 1185

Met Val Gly

Ile Gly Met Gly Val Thr
1195 - 1200

Tyr Leu Ala

Val
1210

Arg Pro Thr Phe Ala Ala Gly Leu
1215

Ser Lys Glu Leu Met Met
1225 1230

Thr Thr Ile

Gln Ser Thr Leu Pro Glu Thr Ile Leu
1240 1245

12
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Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val

Val

Ile

Val

Leu

Thr

Ser

Met

Asn

Thr

Glu

Gly

Met

Ile

Ile

1250

Arg Asn Met Glu Lys
1265

Leu Cys Val Pro Asn
1280

Ser
1295

Cys Thr Ile Leu

Thr
1310

Ser Ser Gln Gln

I[le Lys Gly Leu Asn
1325

Arg Thr Ser Lys Lys
1340

Ala Val Gly Met Val
1355

Asp Ile Pro Met Thr
1370

Val
1385

Cys Tyr Val Leu

Arg Ala Ala Asp Val
1400

Ser Ser Pro Ile Leu

1415

Ser Ile Lys Asn Glu

1430

Arg Thr Gly Leu Leu
1445

Pro Ile Thr Ala Ala

1460

Leu Lys Met
1255 1260
Tyr Gln Leu Ala Val Thr Ile Met Ala
1270 1275

Ala Val Ile Leu Gln Asn Ala Trp Lys
1285 1290

Ala Val Val Ser Val Ser Pro Leu Phe
1300 1305

Thr Asp Trp Ile Pro Leu Ala Leu
1320

Lys
1315

Pro Thr Ala Ile Phe Leu Thr Thr Leu
1330 1335

Arg Ser Trp Pro Leu Asn Glu Ala Ile
1345 1350

Ser
1360

Ile Leu Ala Ser Ser Leu Leu Lys
1365

Gly Pro Leu Val Ala Gly Gly Leu Leu
1375 1380

Thr
1390

Gly Arg Ser Ala Asp Leu Glu Leu
1395

Trp Glu Asp Gln Ala Glu Ile Ser
1410

Lys
1405

Ile Thr Ile Ser Glu Asp Gly Ser
1425

Ser
1420

Glu Glu Asp Gln Thr Leu Thr Ile Leu

1435 1440
Val TIle Ser Gly Leu Phe Pro Val Ser
1450 1455

Ala Trp Tyr Leu Trp Glu Val Lys Lys
1465 1470

13
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Gln

Gly

Gly

Gly

Met

Lys

Trp

Lys

Asn

Thr

Leu
Ala
Glu
His

Arg

Arg Ala Gly Val Leu Trp Asp Val Pro Ser Pro Pro Pro Met
1475 1480 1485

Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys

1490 1495 1500
Ile Leu Gly Tyr Ser GIln 1Ile Gly Ala Gly Val Tyr Lys Glu
1505 1510 1515

Thr Phe His Thr Met Trp His Val Thr Arg Gly Ala Val Leu
1520 1525 1530

His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp Val Lys
1535 1540 1545

Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Lys Glu Gly Glu Glu Val Gln Val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Asn Pro Arg Ala Val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Ala Gly Thr Ile Gly Ala Val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Val Val Gly
1610 1615 1620

Tyr Gly Asn Gly Val Val Thr Arg Ser Gly Ala Tyr Val Ser

1625 1630 1635
Ile Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile Val
1670 1675 1680

Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

14
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Thr Arg Val Val Ala Ala
1700

Pro Ile Arg Tyr Gln Thr

1715

Glu TIle Val Asp Leu
1730

Arg

Leu Ser Pro Val Arg
1745

Leu

Glu Ala His Phe Thr
1760

Asp

Ile Ser Thr Arg Val
1715

Tyr

Met Thr

1790

Ala Thr Pro Pro

Asn Ala Pro Ile Ile Asp
A 1805

Asn Ser Gly-His Glu
1820

Trp

Val Trp Phe Val Pro Ser

1835

Leu Arg Lys Asn Gly
1850

Cys

Thr Phe Asp Ser Glu Tyr

1865

Val
1880

Phe Val Thr Thr Asp

Ala Glu Arg Val Ile Asp

1895

Thr
1910

Leu Asp Gly Glu Glu

Glu Met Glu Glu Ala Leu Arg Gly Leu
1705 1710

Pro Ala Ile Arg Ala Val
1720 1725

His Thr Gly

Met
1735

Cys His Ala Thr Phe
1740

Thr Met Arg

Val
1750

Pro Asn Tyr Asn Leu Ile Ile Met
1755

Asp Pro Ala Ser Ile Ala Ala Arg Gly
1765 1770

Glu Met Gly Glu Ala Ala Gly Ile Phe
1780 1785

Gly Ser Arg Asp Pro Phe Pro Gln

Ser
1795 1800 :

Glu Glu Arg Glu Ile Pro Glu Arg Ser
1810 1815

Trp Val Thr Asp Phe Lys
1825 1830

Gly Lys Thr

Ile Lys Ala Gly Asn Asp Ile Ala Ala
1840 1845

Lys Val Ile Gln Leu Ser Arg Lys
1860

Lys
1855

Val
1870

Lys Thr Arg Thr Asn Asp Trp Asp
1875

Ile Ser Glu Met Gly Ala Asn Phe Lys
1885 1890

Pro Arg Arg Cys Met Lys
1900 1905

Pro Val Ile

Arg Val Ile Leu Ala Gly Pro Met Pro
1915 1920

15
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Val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys Val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe Val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro Val Trp Leu Ala Tyr Arg Val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly Val Lys
2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn Val Glu Val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Tle Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala Val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

16
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Leu Leu Leu Thr Leu Leu
2150

Phe Leu Met Ser Ala Arg

2165

Cys Ile Ile Thr Ala

2180

Cys

GIn Pro His Trp ‘Ile Ala

2195

Ile Val

2210

Leu Leu Ile Pro

Asn Gln Leu Thr Tyr
2225

Asp

Ala Ala Thr Met Ala Asn

2240

Lys Asp Leu Gly Leu Gly
- 2255

Ile Leu Asp Ile Asp
2270

Asn

Ala Val Ala Thr Thr
2285

Tyr

Ile Glu Asn Ser Ser Val

2300

Gln Ala Thr Val Leu Met

2315

Met
2330

Lys Asp Ile Gly Val

Gln Val

2345

Asn Pro Ile Thr

Ala His

2360

Tyr Ala Ile Ile

Ala Thr Val Thr Gly Gly Ile Phe Leu
2155 2160

Thr
2175

Gly Ile Gly Lys Met
2170

Leu Gly Met

Ile Leu Leu Trp Tyr Ala Gln Ile

2190

Ser
2185

Ala Ser Ile Ile Leu
2200

Glu Phe Phe Leu
2205

Glu Pro Glu Lys Gln Arg Thr Pro Gln
2215 2220

Val
2230

Val Ile Ala Ile Leu Thr Val Val

2235

Glu Met Gly Phe Leu
2245

Glu Lys Thr Lys
2250

Ile Ala Thr Gln Gln Pro Glu Ser

2265

Ser
2260

Leu Arg Pro Ala Ser Ala Trp Thr Leu
2275 2280

Phe
2290

Val Thr Pro Met Leu Arg His Ser
2295

Asn Val Ser Leu Thr Ala
2305 2310

Ile Ala Asn

Gly Leu Gly Lys Gly Trp Pro Leu Ser
2320 2325

Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2335 2340

Leu Ile Ala Ala Leu Phe
2350 2355

Leu Leu Val

Gly Pro Gly Leu Gln Ala Lys Ala Thr
2365 2370

17
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Arg Glu Ala GIn Lys Arg Ala- Ala Ala Gly Ile Met Lys Asn Pro

Thr Val

Asp Pro Lys Phe Glu Lys

Leu Cys

Cys Glu Ala Leu Thr Leu

Glu Gly Asn Pro Gly Arg

Met Ala Asn [le Phe Arg

Leu Phe Ser Ile Met Lys

Gly Asn Ile Gly Glu Thr

Asn Ala Leu Gly Lys Ser

Ile

Gly

Arg

Val

Gly

Asp Gly Ile Thr Ile Asp Leu Asp
gln Leu Gly Gln Val
Val Thr Gln Val Leu Met Met Arg Thr
Ala Thr Gly Pro Ile
Trp Asn Thr Thr
Gly Ser Tyr Leu Ala
Asn Thr Thr Asn Thr
%eu Gly Glu Lys Trp
Glu Phe Gln Ile Tyr

GIn Glu Val Asp Arg Leu Ala Lys Glu

Glu Thr Asp His His Ala Val Ser Arg Gly
Trp Phe Val Glu Arg Asn Met Val Thr Pro

Asp Leu Gly Cys Gly Agg5 Gly Gly Trp Ser

Leu Lys Asn Val Arg Glu Val Lys Gly Leu

2385

Pro 1le Pro Tyr
2400

Met Leu Leu Val
2415

Thr Trp Ala Leu
2430

Ser Thr Leu Trp
2445

Ile Ala Val Ser
2460

Gly Ala Gly Leu
2475

Arg Arg Gly Thr
2490

Lys Ser Arg Leu
2505

Lys Lys Ser Gly
2520

Gly TIle Lys Arg
2535

Ser Ala Lys Leu
2550

Glu Gly Lys Val
2565

Tyr Tyr Cys Gly
2580

Thr Lys Gly Gly
2595
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Pro Gly His
2600

Leu Val Arg
2615

Glu Lys Cys
2630

Asn Pro Thr
2645

Val Glu Asn
2660

Leu Asn Pro
2675

Gln Arg Lys
2690

Asn Ser Thr
2705

Ile Val Ser
2720

Phe Thr Met
2735

Leu Gly Ser
2750

Asn Leu Asp
27765

His Glu Thr
2780

Trp Ala Tyr
27795

Ser Ser Met
2810

Glu Glu Pro Ile Pro Met Ser Thr Tyr

Leu Gln Ser

Asp Thr Leu

Val Glu Ala

Trp Leu Asn

Tyr Met Pro

Tyr Gly Gly

His Glu Met

Ser Val Asn

Arg Tyr Lys

Gly Thr Arg

Ile Ile Gly

Ser Trp His

His Gly Ser

Val Asn Gly

2605

Gly Val Asp Val Phe

2620

Leu Cys Asp Ile Gly

2635

Gly Arg Thr Leu Arg

2650

Asn Asn Thr Gln Phe

2665

Ser Val Ile Glu Lys

2680

Ala Leu Val Arg Asn

2695

Tyr Trp Val Ser Asn

2710

Met TIle Ser Arg Met

2725

Lys Ala Thr Tyr Glu

2740

Asn Tle Gly Ile Glu

2755

Lys Arg Ile Glu Lys

2710

Tyr Asp Gln Asp His

2785

Tyr Glu Thr Lys Gln Thr

2800

Val Val Arg Leu Leu Thr

2815

19

Gly Trp Asn
2610

Phe Ile Pro Pro
2625

Glu Ser Ser Pro
2640

Val Leu Asn Leu
2655

Cys Ile Lys Val
2670

Met Glu Ala Leu
2685

Pro Leu Ser Arg
2700

Ala Ser Gly Asn
2715

Leu Ile Asn Arg
27730

Pro Asp Val Asp
2745

Ser Glu Ile Pro
2760

Ile Lys Gln Glu
2775

Pro Tyr Lys Thr
2790

Gly Ser Ala
2805

Lys Pro Trp
2820
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Asp Val

Pro Phe Gly Gln Gln Arg Val

Val Pro Met Val Thr
2830

Gin Met Ala Met

Phe Lys Glu Lys
2845

Thr Gln Glu Pro Lys Glu Gly Thr Lys Lys Leu

2860

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys

Met Cys

Ala Leu Gly Ala Ile Phe Thr

2875

Thr Arg Glu Glu Phe Thr Arg Lys Val
2890

Asp Glu Asn Lys
2905

Thr Asp Thr Thr
2835 ‘

Val Asp Thr Arg
2850

Met Lys Ile Thr
2865

Lys Thr Pro Arg
2880

Arg Ser Asn Ala
2895

Trp Lys Ser Ala
2910

Arg Glu Ala Val Glu Asp Ser Arg Phe Trp Glu Leu Val Asp Lys

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr

Asn Met

Ala Lys

2920

2935

Met Gly Lys Arg Glu Lys Lys Leu Gly
2950

Gly Ser Arg Ala Ile Trp Tyr Met Trp
2965

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn

Phe

His Lys

Gly

Thr

2980

Arg Glu Asn Ser Leu Ser Gly Val Glu
2995

Leu Gly Tyr Ile Leu Arg Asp Val Ser
3010

Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp

3025

Leu Glu Asp Leu Lys Asn Glu Glu Met Val

3040

20

2925

Cys Val Tyr
2940

Glu Phe Gly Lys
2955

Leu Gly Ala Arg
2970

Glu Asp His Trp
2985

Gly Glu Gly Leu
3000

Lys Lys Glu Gly
3015

Asp Thr Arg Ile
3030

Thr Asn His Met
3045
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Glu Gly Glu His
3050

Tyr Gln Asn Lys
3065

Thr Val
3080

Met Asp

Gln Val
3095

Gly Thr

Gln Leu Ile Arg
3110

Gln His
3125

Leu Thr

Ala Arg Val Gly
3140

Asp Asp Cys Val
3155

Leu Thr
3170

Ala Leu

Gln Trp Glu Pro
3185

Phe Cys Ser His

3200

Val Leu Val Val
3215

Ala Arg Ile Ser

3230

Cys Leu Gly Lys
3245

His
3260

Lys Lys Leu Ala Glu Ala Ile Phe

Val Val

Ile Ile

Tyr Gly

Gln Met

Ile Thr

Arg Glu

Val Lys

Asn Asp

Ser Arg

His Phe

Pro Cys

Gln Gly

Ser Tyr

3055

Arg Val Gln Arg Pro
3070

Ser
3085

Arg Arg Asp Gln

Leu Asn Thr Phe Thr
3100

Glu Gly Glu Gly Val
3115

Glu Glu Ile Ala Val
3130

Arg Leu Ser Arg Met
3145

Pro Leu Asp Asp Arg
3160

Met
3175

Gly Lys Ile Arg

Gly Trp Asn Asp Trp
3190

His
3205

Glu Leu Ile Met Lys

Lys Leu Thr
3060

Thr
3075

Pro Arg Gly

Arg Gly Ser Gly
3090

Asn Met Glu Ala
3105

Phe
3120

Lys Ser Ile

Gln Asn Trp Leu
3135

Ala
3150

Ile Ser Gly

Phe Ala Ser Ala
3165

Lys Asp Ile Gln

3180

Thr
3195

Gln Val Pro

Asp Gly Arg
3210

Arg Asn Gln Asp Glu Leu Ile Gly Arg

3220

3225

Ala Gly Trp Ser Leu Arg Glu Thr Ala

3235

3240

Ala Gln Met Trp Ser Leu Met Tyr Phe

3250

Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala

3265

21

3255

Ile Cys Ser Ala
3270
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Val Pro Ser His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile

327

5

3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr Val

329

0

3295 3300

Trp Asn  Arg Val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys

330

5

3310 3315

Thr Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

332

0

3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala

333

5

3340 3345

Thr Trp Ala Lys Asn Ile Gln Ala Ala Ile Asn Gln Val Arg Ser

335

0

3355 3360

Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys

336

Arg Phe
338

5

3370 3375

Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp Lys Ala

0

3385 3390

Lys Leu Thr Asn Lys Ala Arg Ser Gln Val Gly Leu Ser His Ser

339

5

3400 3405

Thr Glu Lys Thr Met Leu Pro Val Ser Pro Val Gln Gly Arg Lys

341

Lys Ser

0

3415 3420

Gly His His Lys Cys His Ser Leu Ser Lys Leu Cys Ser

3425

Leu Leu His Leu Arg Arg

3440

Met Glu Ala Val Arg Met

345

<210>
211>
<212>
<213>

5

3

3391

PRT
NEFY]

3430 3435

Cys Lys Lys Ser Gly Arg Pro Gln Thr
3445 3450

Ala Trp Thr Ser Gly
3460

22
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<220> ..

<223> BEIFHEMAEZR! 1, MVS

<400> 3

Met Asn Asn Gln érg Lys Lys Ala Lys Agn Thr Pro Phe Asn Mgt Leu
1 1 |

Lys Arg Glu Arg Asn Arg Val Ser Thr Val Gln Gln Leu Thr Lys Arg
20 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu Val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 30

Leu Arg Gly Phe Agg Lys Glu Ile Gly éag Met Leu Asn Ile Lgu Asn
8 9

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile Val
115 120 125

Ser Lys Gln Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 . 135 140

Val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp Val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp Val Thr Tyr Gly
180 185 190

Thr Cys Ser Gln Thr Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala
195 200 205 .

Leu Ala Pro His Val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

23
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Met Ser Ser Glu Gly Ala Trp Lys Gln Ile Gln Lys Val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr Val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile Gly Thr Ser Ile Thr Gln Lys Gly Ile Ile Phe Ile Leu Leu
260 265 270

Met Leu Val Thr Pro Ser Met Ala Met Arg Cys Val Gly Ile Gly Asn
275 280 285

Arg Asp Phe Val Glu Gly Leu Ser Gly Ala Thr Trp Val Asp Val Val
290 295 300

Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu Val Thr Asn Pro Ala Val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

Arg Cys Pro Thr Gln Gly Glu Ala Thr Leu Val Glu Glu Gln Asp Ala
355 360 365

Asn Phe Val Cys Arg Arg Thr Phe Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys Val Thr Lys Leu Glu Gly Lys Ile Val Gln Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser Val Ile Val Thr Val His Thr Gly Asp Gln His Gln Val Gly
420 425 430

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gln Ala
435 440 445

Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460
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Cys Ser Pro Arg Thr
465

Met Lys Glu Arg Ser
485

Pro Leu Pro Trp Thr
500

Arg Gln Asp Leu Leu
515

Glu Val Val Val Leu
530

Thr Gly Ala Thr Glu
545

Gly His Leu Lys Cys
565

Met Ser Tyr Val Met
580

Ala Glu Thr GIn His
595

Thr Asp Ala Pro Cys
610

Ala Thr Gln Asn Gly
625

Lys Glu Lys Pro Val
645

Tyr Ile Val Val Gly
660

Lys Lys Gly Ser Ser
675

Ala Arg Arg Met Ala
690

Gly Leu Asp Phe Asn Glu Met Val Leu Leu Thr
470 475 480

Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu
490 495

Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp Asn
505 510

Val Thr Phe Lys Thr Ala His
520

Ala Lys Lys Gln
525

Gly Ser Gln Glu Gly Ala Met
535 540

His Thr Ala Leu

Ile Gln Thr Ser Gly Thr Thr Thr Ile Phe Ala
550 555 560

Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
570 575

Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu Val
585 590

Gly Thr Val Leu Val Gln Val Lys Tyr Glu Gly
600 605

Lys Ile Pro Phe Ser Thr Gln Asp Glu Lys Gly
615 620

Arg Leu Ile Thr Ala Asn Pro Ile Val Thr Asp
630 635 640

Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
650 655

Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
665 670

Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
680 685

Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
695 700
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Ile Gly Gly Val Phe Thr Ser Met Gly Lys Leu Val His Gln Val Phe
705 710 715 720

Gly Thr Ala Tyr Gly Val Leu Phe Ser Gly Val Ser Trp Thr Met Lys
725 730 735

Ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Gly Ile Val Thr Leu Tyr
755 760 765

Leu Gly Val Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gin Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 935 940
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Lys Leu Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser
045 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 085 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro Val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr Val Val Val Thr Glu Asp Cys Gly Asn
- 1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110

Lys Glu Lys Glu Glu Asn Leu Val Asn Ser Leu Val Thr Ala Gly
1115 1120 1125

His Gly Gln Val Asp Asn Phe Ser Leu Gly Val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg Val Gly Thr Lys His
1145 1150 1155

Ala Tle Leu Leu Val Ala Val Ser Phe Val Thr Leu Ile Thr Gly
1160 1165 1170
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Asn Met Ser Phe Arg Asp Leu Gly Arg Val Met Val Met Val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly Val Thr Tyr Leu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys Val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I[le Val Leu Leu Ser GIn Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val Leu Lys Met
1250 1255 1260

Val Arg Asn Met Glu Lys Tyr Gln Leu Ala Val Thr Ile Met Ala
1265 1270 1275

Ile Leu Cys Val Pro Asn Ala Val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1290

Val Ser Cys Thr Ile Leu Ala Val Val Ser Val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gln Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala Val Gly Met Val Ser Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu Val Ala Gly Gly Leu Leu
1370 1375 1380

Thr Val Cys Tyr Val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395
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Glu Arg Ala Ala Asp Val
1400

Gly Ser

1415

Ser Pro Ile Leu

Met Ser Ile Lys Asn Glu

1430

Ile Arg Thr Gly Leu Leu
1445

Ile Pro Ile Thr Ala Ala
1460

GIn Arg Ala Gly Val Leu

1475

Gly Lys Ala Glu Leu Glu

1490

Gly Ile Leu Gly Tyr Ser
- 1505

Thr
1520

Gly Phe His Thr Met

Met His

1535

Lys Gly Lys Arg

Asp Leu Ile Ser Tyr
1550

Lys

Lys Glu Gly Glu Glu

1565

Trp

Asn Pro Arg Ala Val
1580

Lys

Asn Ala Gly Thr Ile Gly

1595

Thr Ser Gly Ser Pro Ile

1610

Trp Glu Asp Gln Ala Glu Ile Ser
1410

Lys
1405

Ile Thr Ile Ser Glu Asp Gly Ser
1425

Ser
1420

Glu Glu Asp Gln Thr Leu Thr Ile Leu
1435 1440

Val
1450

Ile Ser Gly Leu Phe Pro Val Ser
1455

Ala Trp Tyr Leu Trp Glu Val Lys Lys
1465 1470

Trp Asp Val Pro Ser Pro Pro Pro Met
1480 1485

Asp Gly Ala Tyr Arg Ile Lys Gln Lys

1495 1500
Gln Ile Gly Ala Gly Val Tyr Lys Glu
1510 1515

Trp His Val Thr Arg Gly Ala Val Leu

1525 1530

Ile Glu Pro Ser Trp Ala Asp Val Lys
1540 1545

Gly Gly Gly Trp Lys Leu Glu Gly Glu
1555 1560

Val
1570

Gln Val Leu Ala Leu Glu Pro Gly
1575

Gln Thr Lys Pro Gly Leu Phe Lys Thr
1585 1590

Ala Val Ser Leu Asp Phe Ser Pro Gly

1600 1605
Ile Asp Lys Lys Gly Lys Val Val Gly
1615 1620
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Thr Arg Ser Gly Ala Tyr Val Ser
1635 .

Ser Ile Glu Asp Asn Pro Glu Ile

Ile Met Asp Leu

Lys Arg Tyr Leu Pro Ala Ile Val

Ile Leu Ala Pro

His Thr Gly

Cys His Ala Thr Phe Thr Met Arg

Pro Asn Tyr Asn Leu Ile Ile Met

Leu Tyr Gly Asn Gly Val Val
1625 1630

Ala Ile Ala Gln Thr Glu Lys
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr
1655 1660 1665

His Pro Gly Ala Gly Lys Thr
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu
1685 1690 1695

Thr Arg Val Val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala Val
1715 1720 1725

Arg Glu Ile Val Asp Leu Met
1730 1735 1740

Leu Leu Ser Pro Val Arg Val
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg Val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser

Trp

Val

Asn Ser Gly His Glu

Trp Phe Val Pro Ser

1805 1810

1820 1825

1835 1840

30

Trp Val Thr Asp Phe Lys

1815

Gly Lys Thr
1830

Ile Lys Ala Gly Asn Asp Ile Ala Ala

1845
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Cys

Thr

Phe

Ala

Leu

Val

Asn

Leu

Leu

Phe

Arg

Arg

Gly

Asn

Lys

Leu Arg Lys Asn Gly
1850

Phe Asp Ser Glu Tyr
1865

Val
1880

Val Thr Thr Asp

Lys Lys Val Ile Gln

1855

Val
1870

Lys Thr Arg Thr

Ile
1885

Ser Glu Met Gly

Glu Arg Val Ile Asp Pro Arg Arg Cys Met

1895

Thr
1910

Asp Gly Glu Glu

Thr
1925

His Ser Ser Ala

Pro Lys Asn Glu Asn
1940

Glu Asn Asp Glu Asp
1955

Leu Asp Asn Ile Asn
1970

Glu Pro Glu Arg Glu
1985

Leu Arg Gly Glu Ala
2000

Gly Asp Leu Pro Val
2015

Ile Asn Tyr Ala Asp
2030

Asn Gln Ile Leu Glu
2045

Glu Gly Glu Arg Lys
2060

1900

Arg Val Ile Leu Ala
1915

Ala Gln Arg Arg Gly
1930

Asp Gln Tyr Ile Tyr
1945

Cys Ala His Trp Lys

1960

Thr
1975

Pro Glu Gly Ile

Lys Val Asp Ala Ile

1990

Arg Lys Thr Phe Val
2005

Trp Leu Ala Tyr Arg
2020

Arg Arg Trp Cys Phe
2035

Glu Asn Val Glu Val
2050

Lys Leu Lys Pro Arg

2065

31

Leu Ser Arg Lys
1860

Asn Asp Trp Asp
1875

Ala Asn Phe Lys
1890

Lys Pro Val Ile

1905

Gly Pro Met Pro
1920

Arg Ile Gly Arg
1935

Met
1950

Gly Glu Pro

Glu Ala Lys Met
1965

Ile Pro Ser Met
1980

Asp Gly Glu Tyr
1995

Asp Leu Met Arg
2010

Val
2025

Ala Ala Glu

Asp Gly Val Lys
2040

Glu Ile Trp Thr
2055

Trp Leu Asp Ala
2070
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Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe

2075

2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met

Gly

2090

Arg Leu Pro Thr Phe
2105

2095 | 2100

Met Thr Gln Lys Ala Arg Asp Ala Leu
2110 2115

Asp Asn Leu Ala Val Leu His Thr Ala Glu Ala Gly Gly Arg Ala

2120

2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu

2135

2140 2145

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

2150

2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met

Cys

2165

Cys Ile Ile Thr Ala
2180

2170 2175

Ser Ile Leu Leu Trp Tyr Ala Gln Ile
2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu

Ile

2195

Val Leu Leu Ile Pro
2210

2200 2205

Glu Pro Glu Lys Gln Arg Thr Pro Gln
2215 2220

Asp Asn Gln Leu Thr Tyr Val Val Ile Ala Ile Leu Thr Val Val

Ala

Lys

Asn

Tyr

2225

Ala Thr Met Ala Asn
2240

Asp Leu Gly Leu Gly
2255

Ile Leu Asp Ile Asp
2270

Ala Val Ala Thr Thr
2285

2230 2235

Glu Met Gly Phe Leu Glu Lys Thr Lys
2245 2250

Ser Ile Ala Thr Gln Gln Pro Glu Ser
2260 2265

Leu Arg Pro Ala Ser Ala Trp Thr Leu
2275 2280

Phe Val Thr Pro Met Leu Arg His Ser
2290 2295
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Ile Glu Asn Ser Ser Val
2300

Gln Ala Thr Val Leu Met
2315

Lys Met
2330

Asp Ile Gly Val

Gln Val
2345

Asn Pro Ile Thr

Ala His
2360

Tyr Ala Ile Ile

Arg Glu Ala Gln Lys Arg
2375

Thr Val
2390

Asp Gly Ile Thr

Asp Pro Lys Phe Glu Lys
- 2405

Cys Val Thr Gln Val

2420

Leu

Glu Ala Leu Thr Leu
2435

Cys

Glu Gly Asn Pro Gly Arg
2450

Met Ala Asn Ile Phe Arg
2465

Leu Phe Ser Ile Met Lys
2480

Gly Asn Ile Gly Glu Thr
2495

Asn Ala Leu Gly Lys Ser
2510

Asn Val Ser Leu Thr Ala
2305 2310

Ile Ala Asn

Gly Leu Gly Lys Gly
2320

Trp Pro Leu Ser
2325

Pro Leu Leu Ala Ile
2335

Gly Cys Tyr Ser
2340

Leun Thr Ala Ala Leu
2350

Phe Leu Leu Val
2355

Gly Pro Gly Leu Gln
2365

Ala Lys Ala Thr
2370

Ala Ala Ala Gly Ile
2380

Met
2385

Lys Asn Pro

Val
2395

Ile Asp Leu Asp Pro Ile Pro Tyr

2400

Gln Leu Gly Gln Val
2410

Met
2415

Leu Leu Val

Thr
2430

Leu Met Met Arg Thr
2425

Trp Ala Leu

Ala Thr Gly Pro Ile
2440

Ser Thr Leu Trp

2445

Phe Trp Asn Thr Thr
2455

Ile Ala Val Ser
2460

Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2470 2475

Asn Thr Thr Asn Thr Arg Arg Gly Thr
2485 2490

Leu Gly Glu Lys Trp Lys Ser Arg Leu

2500 2505

Glu Phe Gln Ile Tyr Lys
2515 2520

Lys Ser Gly
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Ile Gln Glu Val Asp Arg Thr

2525

Leu Ala Lys Glu Gly
2535

Ile Lys Arg
2530

Gly Glu Thr Asp His His Ala Val Ser Arg Gly Ser Ala Lys Leu

2540

2545 2550

Arg Trp Phe Val Glu Arg Asn Met Val Thr Pro Glu Gly Lys Val

2555

Val Asp Leu
2570

Gly Leu Lys
2585

Pro Gly His
2600

Leu Val
2615

Arg

Glu Lys
2630

Cys

Asn Pro Thr
2645

Val Glu Asn
2660

Leu Asn Pro
2675

Gln Arg Lys
2690

Asn Ser Thr
2705

Ile Val
2720

Ser

Phe Thr
2735

Met

Gly Cys Gly

Asn Val Arg

Glu Glu Pro

Leu Gln Ser

Asp Thr Leu

Val Glu Ala

Trp Leu Asn

Tyr Met Pro

Tyr Gly Gly

His Glu Met

Ser Val Asn

Arg Tyr Lys

2560 2565

Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2575 2580

Glu Val Lys Gly Leu Thr Lys Gly Gly
2590 2595

Ile Pro Met Ser Thr Tyr
2605 2610

Gly Trp Asn

Gly Val Asp Val Phe Phe
2620 2625

Ile Pro Pro

Leu Cys Asp Ile Gly Glu Ser Ser Pro
2635 2640

Gly Arg Thr Leu Arg Val
2650 2655

Leu Asn Leu

Asn Asn Thr GIn Phe Cys
2665 2670

Ile Lys Val

Ser Val Ile Glu Lys Met Glu Ala Leu
2685

2680

Ala Leu Val Arg Asn Pro Leu Ser Arg
2695 2700

Tyr Trp Val Ser Asn Ala Ser Gly Asn
2710 2715

Met
2725

Ile Ser Arg Met Leu Ile Asn Arg
2730

Ala Thr Tyr Glu Pro Asp Val Asp
2745

Lys
2740
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Leu Gly Ser Gly Thr Arg

Asn

His

Trp

Ser

Asp

Pro

Thr

Ala

Met

Ala

Arg

Glu

Asn

2750

Leu
27765

Glu
2780

Ala
2795

Ser
2810

Val
2825

Phe
2840

Gln
2855

Glu
2870

Cys
2885

Leu
2900

Glu
2915

Arg
2930

Met

2945

Ala

Lys
2960

Asp Ile Ile Gly

Thr Ser Trp His

Tyr His Gly Ser

Met Val Asn Gly

Val Pro Met Val

Gly Gln Gln Arg

Glu Pro Lys Glu

Trp Leu Trp Lys

Thr Arg Glu Glu

Gly Ala Ile Phe

Ala Val Glu Asp

Asn Leu His Leu

Met Gly Lys Arg

Gly Ser Arg Ala

Asn Ile Gly Ile Glu
2755

Lys Arg Ile Glu Lys

2770

Tyr Asp Gln Asp His

2785

Tyr Glu Thr Lys Gln

2800

Val
2815

Val Arg Leu Leu

Thr
2830

Gln Met Ala Met

Val
2845

Phe Lys Glu Lys

Gly Thr Lys Lys Leu
2860

Glu Leu Gly Lys Lys
2875

Phe Thr Arg Lys Val
2890

Thr
2905

Asp Glu Asn Lys

Ser Arg Phe Trp Glu

2920

Glu Gly Lys Cys Glu
2935

Glu Lys Lys Leu Gly
2950

Ile Trp Tyr Met Trp
2965

35

Ser Glu Ile Pro

2760

Ile Lys Gln Glu
2775

Pro Tyr Lys Thr
2790

Thr
2805

Gly Ser Ala

Thr Lys Pro Trp
2820

Thr
2835

Asp Thr Thr

Val
2850

Asp Thr Arg

Met
2865

Lys Ile Thr

Lys Thr Pro Arg

2880

Arg Ser Asn Ala
2895

Trp Lys Ser Ala
2910

Leu Val Asp Lys
2925

Thr
2940

Cys Val Tyr

Glu Phe Gly Lys
2955

Leu Gly Ala Arg
2970
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Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp

Phe

His Lys

Gly Ala Met Tyr Ala Asp

Thr Leu Glu Asp Leu Lys

Glu Gly Glu His Lys Lys

Tyr Gln Asn Lys Val Val

Thr Val

Gln Val

Gln Leu Ile Arg Gln Met

Gln His

Ala Arg Val Gly Arg Glu

Asp Asp Cys Val Val Lys

Leu Thr

Gln Trp Glu Pro Ser Arg

Arg Glu Asn Ser Leu Ser Gly Val Glu

Leu Gly Tyr Ile Leu Arg Asp Val Ser
Asp Thr Ala Gly Trp
Asn Glu Glu Met Val
Leu Ala Glu Ala Ile
Arg Val Gln Arg Pro
Met Asp Ile Ile Arg Arg Asp Gln
Gly Thr Tyr Gly Leu Asn Thr Phe Thr
Glu Gly Glu Gly Val

Leu Thr Ile Thr Glu Glu Ile Ala Val

Arg Leu Ser Arg Met
Pro Leu Asp Asp Arg
Ala Leu Asn Asp

Gly Lys Ile Arg

Gly Trp Asn Asp Trp

2985

Gly Glu Gly Leu
3000

Lys Lys Glu Gly
3015

Asp Thr Arg Ile
3030

Thr Asn His Met
3045

Phe Lys Leu Thr
3060

Thr Pro Arg Gly
3075

Arg Gly Ser Gly
3090

Asn Met Glu Ala
3105

Phe Lys Ser Ile
3120

Gln Asn Trp Leu
3135

Ala TIle Ser Gly
3150

Phe Ala Ser Ala
3165

Lys Asp Ile Gln
3180

Thr Gla Val Pro
3195
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Phe Cys

Ser His His Phe His Glu Leu Ile Met

3200

Val Leu Val Val Pro Cys

321

Ala Arg Ile Ser Gln Gly

5

3230

Cys Leu Gly Lys Ser Tyr

3245

His Arg Arg Asp Leu Arg
326

Val Pro Ser His Trp Val

0

3275

His Ala Lys His Glu Trp

3290

Trp Asn Arg Val Trp Ile

- 3305

Thf Pro Val Glu Ser Trp

3320

Glu Asp Gln Trp Cys Gly

3335

Thr Trp Ala Lys Asn Ile

3350

Leu Ile Gly Asn Glu Glu

3365

Arg Phe Arg Arg Glu Glu

3330

<210>
211>
212>
<213>

10723
DNA

NEFY

3205

Arg Asn Gln Asp Glu
3220

Ala Gly Trp Ser Leu
3235

Ala Gln Met Trp Ser

3250

Leu Ala Ala Asn Ala
3265

Pro Thr Ser Arg Thr
3280

Met Thr Thr Glu Asp
3295

Gln Glu Asn Pro Trp
3310

Glu Glu Ile Pro Tyr
3325

Ser Leu Ile Gly Leu
3340

Gln Ala Ala Ile Asn
3355

Tyr Thr Asp Tyr Met
3370

Glu Glu Ala Gly Val
3385

37

Lys Asp Gly Arg
3210

Leu Ile Gly Arg
3225

Arg Glu Thr Ala
3240

Leu Met Tyr Phe
3255

Ile Cys Ser Ala
3270

Thr Trp Ser Ile
3285

Met Leu Thr Val
3300

Met Glu Asp Lys
3315

Leun Gly Lys Arg
3330

Thr Ser Arg Ala
3345

Gln Val Arg Ser
3360

Pro Ser Met Lys
3375

Leu Trp
3390
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<220>
<223>

<400> 4
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
geeetggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcaggce
gtaacttatg
ctcgttecac
ggggectgea
atgatggcag
ttcatcttac
agagactttg
agctgtgtega
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggcctcg
cacaggcaat

tcaaattgga

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttectteg
ttaaaaaatc
tgaacatctt
tgatggegtt
agaaagggaa
ccatggacct
agaatgagcc
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctggc
tgacagctgt
tggaaggegt
cgacgatggc
agectgecac
ctecgetgecec
gcaaacactc
gecattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga

tacagaaaga

BEERFEMEE! 2, BVS

cgacaaagac
agagagcaga
gctgaaacgce
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
fggtgaattg
agaagacata
caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgtig
cctgeegtta

gacattggtc

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacaatgc
agetgggttg
ccaacattgg
tactgtatag
gaacccagec
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggcactgtca
ctgcagatgg
ccatggttgc

actttcaaaa

38

agggagctaa
ataaccaacg
gegtgtcgac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagaaccaca
aggttggcgt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagegaa

atccccatge

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatcgtce
gaacatgtgt
cgagtgtccc
gtccacgtgg
atcagtggca
gtcatcagaa
aggcttcacc
agcecetgatc
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt
ctctccaaga
ttggetggtg
cacacaaggg

gaagaaacag

60
120
180
240
300
360
420
430
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggetcte
ggtcgectga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggttt
aattcacgca
ttgggagtca
aaatgtggea
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagectett
aatggagtgc
cacaactata
gagatggact
agaggaccct

cgatcttgca

ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa

catttggaga

ttaagaaagg -

fggccatttt
taggaaaggc
catggaétat
gcacctcact
tggtgcaggce
gtgggatttt
aatccccttce
tccgectcagt
acattctatc
tgcaggcagg
catggggcaa
gceeegaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttcte
ctttgagaac

cattaccacc

<

ccaagaaggg
aaacttactc
aggaatgtca
acaacatgga
cccttttgag
cccaattgtg
cagctacatc
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctce
gtctgtgaca
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgce
tggagtattc
ctcaaaactc
ttggatagaa
tagaaactgce
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec

gctaagatac

gccatgcaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gcetgggatt
gtctttgeag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggccte
ctctctacag
cccaacacaa
accaccaata
atgtcagcegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac

agaggtgagg
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cagcacttac
atctcaagtg
gcacaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagceggg
ttgagacaac
ttggatcett
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agccecactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacce
catggcatct
tgactgagga
tcataacaga

atgggtgctg

aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa
acaactgaag
aatgaggggg
gggaggagtg
agctgectte
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgce

gtacgggatg

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
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gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggegetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gitgttacaa
gacaacccag
cacccaggag

cgggotttga

cattgaagga
tcgacaactt
ccecgagtagg
cagggaacat
cggatgacat
caacttttge
ctataggaat
atgcgttage
tggecagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggeega
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggage
agatcgaaga
cgggaaagac

gaacattaat

gaaagaagag
ttcactagga
aacgaaacat
gicctttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ftgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggetgg
ggagcetgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac

cttggccece

aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagageag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtoctgtat
ggaaaagttg
gctatagece
cgaaagagaa
cttccggeca

actagagttg

40

actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ftgcectact
agctgacctce
ccataccaga
aaatggtgag
tcccaaacge
tgtcegtttce
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagceage
ttccttecace
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttia
agactgaaaa
gactgaccat
tagtcagaga

tggcagctga

cacagctgga
cctggaggaa
ttcttttgtg
tatggtagge
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttce
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccaccecatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa

aatggaggaa

348Q
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
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gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgecectgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagecggaa
ttcatgactc
ccaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgce
tacgttgtca
ctagaaaaaa

aacatcctgg

gacttccaat
tggacctaat
actacaacct
gaggatacat
cteeceecggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggc
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga

acatagatct

aagataccag
gtgtcatgcece
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttceca
gaaagtgata
tgattgggac
gagggttata
ggtgattictg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctctce
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg

acgtcctgea

accccagccea
acatttacca
gacgaagcce
gtggagatgg
ccatttccte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgctfgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggegc
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgecataa
gcagcttcaa
cagagaacac
gccgeaacca
ggaagcattg

tcagcatgga
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tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagce
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgeatgaa
tgccagtgac
atgagaatga
aétggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattctt
fcacggctag
taatactgga
cccaagacaa-
tggcaaacga
caacccagca

cgetgtatge

gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctceccaace
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttcte
ccaactgacc
gatgggtttc
acccgagagce

cgtggccaca

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
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acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcageaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ftttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca

gcagagtggc

caccaatgtt
ccaaccaagc
tcggagttcc
cagctttttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt
acttggeccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggeag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatge
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca

tttggaaaga

gagacatagc
cacagtgtta
ccttectegee
cttattggta
agctcagaaa
gattgaccta
getectagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggetgg
aaaaggagga
gcgtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgage
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa

attagggaag

attgaaaatt,

atgggtcteg
attggatgct
gcacattatg
agageagegg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttyg
ggggagtcat
gtagaaaatt
ccctcagtcea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga

ddaadgacac
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cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcce
ctcaagtatt
ggccecatetce
tgtcaatgge
tftatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttett
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcce
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat

ccaggatgtg

tgtgtcecta
gcecattgtca
caaccccata
geecaggactce
gaaaaaccca
caagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgcga
agggaaagta
aaagaatgta
ccccatgtea
catcccgecea
cacagtggaa
caacactcaa
ggaagcacta
cecacatgag
gattitcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtcecccatg
ttttaaagag
gaaaataaca

caccagagaa

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
3100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760



201945545

gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggettggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgce
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcecgaatcet
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata

tgtaaaaaat

gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttcett
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgectgtgca
gtggagatga
taaatgacat
atgattggac
gtcgecgtact
cccaaggage
tgtggagctt
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcce
agaaagcaaa
aéaaaactat

aatgccatag

cCgggagece

aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtyg
gaaagaggga
agaagaccta
agccgaggcce
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccce
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa

acaaaccatg

geetigggeg
gatagtaggt
gaaacatgtg
gcaaaaggca
gcectaggat
gdaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
sacaaggcta
agceeegtec
ctatgcagcece

gaagctgtac
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cegtattcac
tttgggaget
tgtacaacat
gcagagccat
tcftaaatga
ggctgeacaa
atgcecgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagea
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca

gcatggegta

tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagegcet
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgsg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagc
aaagaagtca
cctgagaagg

gtggactagc

8320
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9430
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
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ggttagagga gacccctcece ttacaaatcg cagcaacaat gggggcccaa ggcgagatga 10560
agctgtagtc tcgctggaag gactagaggt tagaggagac ccccccgaaa caaaaaacag 10620
catattgacg ctgggaaaga ccagagatcc tgctgtctcc tcagcatcat tccaggcaca 10680
gaacgccaga aaatggaatg gtgctgttga atcaacaggt tct 10723
210> 5

<211> 3391

<212> PRT

Q13> AEFY

<220>
223> BEHFFEMIFR 2, BVS

<400> 5

Met Asn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 10 15

Lys Arg Glu Arg Asn Arg Val Ser Thr Val GIn Gln Leu Thr Lys Arg
20 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu Val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

Tle Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile Val
115 120 125

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu Val Gly
130 135 140

Val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160
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Asp Thr Ile Thr Tyr Glu Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp Val Thr Tyr Gly
180 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser Val Ala
195 200 205

Leu Val Pro His Val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Val Gln Arg Ile Glu Thr Trp
225 230 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leun Ala Tyr
245 250 255

Thr Ile Gly Thr Thr His Phe Gln Arg Ala Leu Ile Phe Ile Leu Leu
260 265 270

- Thr Ala Val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe Val Glu Gly Val Ser Gly Gly Ser Trp Val Asp Ile Val
290 295 300

Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys Gln Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu Ser
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Ser Leu Asn Glu Glu Gln Asp Lys
355 360 365

Arg Phe Val Cys Lys His Ser Met Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Ile Val Thr Cys Ala Met Phe Arg
385 390 305 400
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Cys Lys Lys Asn Met Glu Gly Lys Val Val Gln Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile Val Ile Thr Pro His Ser Gly Glu Glu His Ala Val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gin Ser
435 440 445

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr Val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu Val His Arg Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile
500 505 510

Gln Lys Glu Thr Leu Val Thr Phe Lys Asn Pro His Ala Lys Lys Gln
515 520 525

Asp Val Val Val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Val Val Lys Glu Ile
580 585 590

Ala Glu Thr Gln His Gly Thr Ile Val Ile Arg Val Gln Tyr Glu Gly
595 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 615 620

Arg His Val Leu Gly Arg Leu Ile Thr Val Asn Pfo Ile Val Thr Glu
625 630 635 640
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Lys Asp Ser Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
660 665 - 670

Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Leu Gly Gly Val Phe Thr Ser Ile Gly Lys Ala Leu His Gln Val Phe
705 710 715 720

Gly Ala Ile Tyr Gly Ala Ala Phe Ser Gly Val Ser Trp Thr Met Lys
725 730 735

Ile Leu Ile Gly Val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser Val Thr Leu Val Leu Val Gly Ile Val Thr Leu Tyr
755 760 765

Leu GIyIVal Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
&05 ' 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu -Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

‘Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

47



201945545

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro Val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr Val Val Val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110
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Lys

His

Leu

Ala

Asn

Ala

Leu

Leu

Gly

Glu

Val

Ile

Val

Leu

Thr

Glu Lys Glu Glu Asn Leu Val Asn Ser Leu
1115 1120

Gly Gln Val Asp Asn Phe
1130 1135

Ser Leu Gly Val

Phe
1145

Leu Glu Glu Met Leu Arg Thr Arg Val
1150

Ile Leu Leu Val Ala Val
1160 1165

Ser Phe Val Thr

Met
1175

Ser Phe Arg Asp Leu Gly Arg Val Met
1180

Thr
1190

Met Thr Asp Asp Ile Gly Met Gly Val

1195

Leu Ala Ala Phe Lys
1205

Val
1210

Arg Pro Thr Phe

Ser Lys Glu Leu Met
1225

Leu Arg Lys Leu Thr
1220

Gln Ser Thr Ile Pro
1240

Ile Val Leu Leu Ser
1235

Leu Thr Asp Ala Leu
1250

Ala Leu Gly Met Met
1255

Arg Asn Met Glu Lys Gln Leu Ala Val

1265

Tyr
1270

Ala Val Ile Leu Gln
1285

Len Cys Val Pro Asn
1280

Ala Val Val Ser Val
1300

Ser Cys Thr Ile Leu

1295

Thr Ser Ser Gln Gln

1310

Lys

Thr Asp Trp Ile
1315 ‘

Ile Lys Gly Leu Asn
1325 '

Pro Thr Ala Tle Phe
1330

49

Val
1125

Thr Ala Gly

Leu Gly Met Ala
1140

Gly Thr Lys His
1155

Leu Ile Thr Gly
1170

Val
1185

Met Val Gly

Thr
1200

Tyr Leu Ala

Ala Ala Gly Leu
1215

Met
1230

Thr Thr Ile

Glu Thr Ile Leu
1245

Val
1260

Leu Lys Met

Thr
1275

Ile Met Ala

Asn Ala Trp Lys
1290

Ser Pro Leu Phe
1305

Pro Leu Ala Leu
1320

Leu Thr Thr Leu
1335
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Ser

Met

Asn

Thr

Glu

Gly

Met

Ile

Ile

Gln

Gly

Gly

Gly

Met

Lys

Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Ala Val Gly Met Val Ser 1Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asp Ile Pro Met Thr Gly Pro Leu Val Ala Gly Gly Leu Leu
1370 1375 1380

Val Cys Tyr Val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Arg Ala Ala Asp Val Lys Trp Glu Asp Gln Ala Glu Ile Ser
1400 1405 1410

Ser Ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Ser Ile Lys Asn Glu Glu Glu Glu Gln Thr Leu Thr Ile Leu
1430 1435 1440

Arg Thr Gly Leu Leu Val Ile Ser Gly Leu Phe Pro Val Ser
1445 1450 1455

Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Val Lys Lys
1460 1465 1470

Arg Ala Gly Val Leu Trp Asp Val Pro Ser Pro Pro Pro Met
1475 1480 1485

Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

I[le Leu Gly Tyr Ser Gln Ile Gly Ala Gly Val Tyr Lys Glu
1505 1510 1515

Thr Phe His Thr Met Trp His Val Thr Arg Gly Ala Val Leu
1520 1525 1530

His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp Val Lys
1535 1540 1545

Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

50
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Trp Lys Glu Gly Glu Glu

1565

Asn Pro Arg Ala Val
1580

Lys

Asn Ala Gly Thr Ile Gly

1595

Thr Ser Gly Ser Pro Ile

1610

Tyr Gly Asn Gly Val

1625

Leu

Ala Ile Ala Gln Thr Glu

1640

Glu Asp Asp Ile Phe Arg

1655

His Pro Gly Ala Gly Lys
- 1670

Glu Ala Ile Lys Arg
1685

Arg

Thr Arg Val Val Ala Ala

1700

Pro Ile Arg Tyr Gln Thr

1715

Glu Ile Val Asp Leu
1730

Arg

Leu Ser Pro Val Arg
1745

Leu

Glu Ala His Phe Thr
1760

Asp

Ile Ser Thr Arg Val
1775

Tyr

Val
1570

Gln Val Leu Ala Leu Glu Pro Gly

1575

Gln Thr Lys Pro Gly Leu Phe Lys Thr

1585

1590

Ala Val Ser Leu Asp Phe Ser Pro Gly

1600

[le Asp Lys Lys Gly Lys

1605

Val Val Gly

Thr Arg Ser Gly Ala Tyr Val Ser

Ser Ile Glu Asp Asn Pro Glu Ile

1615 1620
Val

1630 1635
Lys

1645 1650
Lys Arg Arg Leu Thr

1660

Thr
1675

Gly Leu Arg Thr Leu
1690

Ile Met Asp Leu
1665

Lys Arg Tyr Leu Pro Ala Ile Val

1680

Ile Leu Ala Pro
1695

Glu Met Glu Glu Ala Leu Arg Gly Leu

1705

Pro Ala Ile Arg Ala Val

1710

His Thr Gly

Cys His Ala Thr Phe Thr Met Arg

1720 1725
Met

1735 1740
Val Pro Asn Tyr Asn Leu

1750

Ile Ile Met
1755

Asp Pro Ala Ser Ile Ala Ala Arg Gly

1765

1770

Glu Met Gly Glu Ala Ala Gly Ile Phe

1780

51
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Met Thr

1790

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe

1795

Pro Gln Ser
1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser

Trp Asn  Ser Gly His Glu Trp Val Thr Asp Phe Lys
1830

Val Trp Phe Val Pro Ser

Cys Leu Arg Lys Asn Gly Lys

Thr Phe Asp Ser Glu Tyr Val

1805

1820

1835

1850

1865

Phe Val

Ala Glu Arg Val Ile Asp Pro Arg Arg Cys Met Lys

1880

1895

~ Leu Thr

1910

Val Thr

Asn Pro Lys Asn Glu Asn Asp Gin Tyr Ile Tyr Met

Leu Glu Asn Asp Glu Asp Cys

Leu Leu Asp Asn Ile Asn Thr

Phe Glu Pro Glu Arg Glu Lys

Arg Leu Arg Gly Glu Ala Arg

1925

1940

1955

1970

1985

2000

1810

1825

1840

1855

1870

Val Thr Thr Asp

1885

1900

Ile Lys Ala Gly Asn Asp

1815

Gly Lys Thr

Ile Ala Ala
1845

Lys Val Ile Gln Len Ser Arg Lys

1860

Lys Thr Arg Thr Asn Asp Trp Asp

1875

Ile Ser Glu Met Gly Ala Asn Phe Lys

1890

Pro val Ile
1905

Asp Gly Glu Glu Arg Val Ile Leu Ala Gly Pro Met Pro

1915

1920

His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg

1930

1945

1960

Pro Glu Gly Ile

1975

1990

2005

52

1935

Gly Glu Pro
1950

Ala His Trp Lys Glu Ala Lys Met

1965

Jle Pro Ser Met
1980

Val Asp Ala Ile Asp Gly Glu Tyr

1995

Lys Thr Phe Val Asp Leu Met Arg

2010
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Arg Gly Asp Leu Pro Val Trp Leu Ala Tyr Arg

2015

2020

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe

2030

2035

Asn Asn Gln Ile Leu Glu Glu Asn Val Glu Val

2045

2050

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg

2060

2065

Arg Tle Tyr Ser Asp Pro Leu Ala Leu Lys Glu

2075

2080

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu

2090

Gly Arg
2105

Asp Asn
. 2120

Tyr Asn
2135

Leu Leu
2150

2095

Leu Pro Thr Phe Met Thr Gln Lys Ala
2110

Leu Ala Val Leu His Thr Ala Glu Pro
2125

His Ala Leu Ser Glu Leu Pro Glu Thr
2140

Leu Thr Leu Leu Ala Thr Val Thr Gly
2155

Val Ala Ala Glu
2025

Asp Gly Val Lys
2040

Glu Ile Trp Thr
2055

Trp Leu Asp Ala
2070

Phe Lys Glu Phe
2085

Ile Thr Glu Met
2100

Arg Asp Ala Leu
2115

Gly Gly Arg Ala
2130

Leu Glu Thr Leu
2145

Gly Ile Phe Leu
2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met

2165

Cys Cys
2180

2170

Ile Ile Thr Ala Ser Ile Leu Leu Trp
2185

2175

Tyr Ala Gln Ile
2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu

2195

Ile Val
2210

Asp Asn
2225

2200

Leu Leu Ile Pro Glu Pro Glu Lys Gln
2215

GIn Leu Thr Tyr Val Val Ile Ala Ile
2230

53

2205

Arg Thr Pro Gln
2220

Leu Thr Val Val
2235
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Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys

Lys Asp Leu Gly Leu Gly Ser

Asn

Tyr

Ile

Gln

Lys

Gln

Ala

Arg

Thr

Asp

Leu

Cys

Glu

2240

2255

Ile Leu Asp Ile Asp
2270

Ala Val Ala Thr Thr
2285

Glu Asn Ser Ser Val
2300

Ala Thr Val Leu Met
2315

Met
2330

Asp Ile Gly Val

Val
2345

Asn Pro Ile Thr

His
2360

Tyr Ala Ile Ile

Glu Ala Gln Lys Arg
2375

Val
2390

Asp Gly Ile Thr

Pro Lys Phe Glu Lys
2405

Cys Val Thr Gln Val

2420

Glu Ala Leu Thr Leu
2435

Gly Asn Pro Gly Arg
2450

2245

Ile Ala Thr Gln
2260

Leu Arg Pro Ala Ser
2275

Phe
2290

Val Thr Pro Met

Asn Val Ser Leu Thr
2305

Gly Leu Gly Lys Gly
2320

Pro Leu Leu Ala Ile
2335

Leu Thr Ala Ala Phe
2350

Gly Pro Gly Leu Gln
2365

Ala Ala Ala Gly Ile
2380

Val
2395

Ile Asp Leu Asp

Gln Leu Gly Gln Val
2410

Leu Met Met Arg Thr
2425

Ala Thr Gly Pro Ile
2440

Phe Trp Asn Thr Thr
2455
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2250

Gln Pro Glu Ser
2265

Ala Trp Thr Leu
2280

Leu Arg His Ser
2295

Ala
2310

Ile Ala Asn

Trp Pro Leu Ser
2325

Gly Cys Tyr Ser
2340

Phe Leu Leu Val
2355

Ala Lys Ala Thr
2370

Met
2385

Lys Asn Pro

Pro 1Ile Pro Tyr
2400

Met Leu Leu Val

2415

Thr
2430

Trp Ala Leu

Ser Thr Leu Trp

2445

Ile Ala Val Ser
2460
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Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu

2465

Leu Phe Ser
2480

Ile Met Lys

Gly Asn Ile Gly Glu Thr

2495

Asn Ala Leu Gly Lys Ser

2510

Ile Gln Glu Val Asp Arg

2525

Gly Glu Thr
2540

Arg Trp Phe
2555

Val Asp Leu
2570

Gly Leu Lys
2585

Pro Gly His
2600

Leu Val Arg
2615

Glu Lys Cys
2630

Asn Pro Thr
2645

Val Glu Asn
2660

Leu Asn Pro
2675

Asp His His

Val Glu Arg

Gly Cys Gly

Asn Val ArgA

Glu Glu Pro

Leu Gln Ser

Asp Thr Leu

Val Glu Ala

Trp Leu Asn

Tyr Met Pro

2470

Asn Thr Thr Asn Thr

2485

Leu Gly Glu Lys Trp Lys

2500

Glu Phe Gln Ile Tyr

2515

Thr Leu Ala Lys Glu

2530

Ala Val Ser Arg Gly

2545

Asn Met Val Thr Pro

2560

Arg Gly Gly Trp Ser

2575

Glu Val Lys Gly Leu Thr

2590

Ile Pro Met Ser Thr

2605

Gly- Val Asp Val Phe Phe

2620

2475

Arg Arg Gly Thr
2490

Ser Arg Leu
2505

Lys Lys Ser Gly
2520

Gly Ile Lys Arg
2535

Ser Ala Lys Leu
2550

Glu Gly Lys Vval
2565

Tyr Tyr Cys Gly
2580

Lys Gly Gly
2595

Tyr Gly Trp Asn
2610

Ile Pro Pro
2625

Len Cys Asp Ile Gly Glu Ser Ser Pro

2635

Gly Arg Thr Leu Arg Val

2650

Asn  Asn Thr Gln Phe Cys

2665

Ser Val Ile Glu Lys Met

2680

55

2640

Leu Asn Leu
2655

Ile Lys Val
2670

Glu Ala Leu
2685
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Gln Arg Lys Tyr Gly Gly Ala Leu Val Arg Asn Pro Leu Ser Arg

Asn

ITle Val
Phe Thr Met Arg Tyr Lys

Leu Gly Ser Gly Thr Arg
2750

Asn Leu5 Asp Ile Ile Gly

His Glu Thr Ser Trp His
2780

Trp Ala Tyr His Gly Ser
2795

Ser Ser
2810

Asp Val
2825

Pro Phe
2840

Thr Gln Glu Pro Lys Glu

Ala Glu Trp Leu Trp Lys

Met

Ala Leu Gly Ala Val Phe

Thr His Glu Met

Ser Ser Val Asn

Met Val Asn Gly
Val Pro Met Val

Gly Gln Gln Arg

Cys Thr Arg Glu Glu

2095

Tyr Trp Val Ser Asn
2710

Met Ile Ser Arg Met
2725

Lys Ala Thr Tyr Glu
2740

Asn Ile Gly Ile Glu
2755

Lys Arg Ile Glu Lys
2770

Tyr Asp Gln Asp His
2785

Tyr Glu Thr Lys Gln
2800

Val Val Arg Leu Leu
2815

Thr Gln Met Ala Met
2830

Val Phe Lys Glu Lys
2845

Gly Thr Lys Lys Leu
2860

Glu Leu Gly Lys Lys
2875

Phe Thr Arg Lys Val
2890

Thr Asp Glu Asn Lys
2905

56

2700

Ala Ser Gly Asn
2715

Leu Ile Asn Arg
2730

Pro Asp Val Asp
2745

Ser Glu Ile Pro
2760

Ile Lys Gln Glu
2775

Pro Tyr Lys Thr
2790

Thr Gly Ser Ala
2805

Thr Lys Pro Trp
2820

Thr Asp Thr Thr
2835

Val Asp Thr Arg
2850

Met Lys Ile Thr
2865

Lys Thr Pro Arg
2880

Arg Ser Asn Ala
2895

Trp Lys Ser Ala
2910
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Arg Glu Ala Val Glu Asp Ser Arg Phe Trp Glu Leu Val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys Val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly Val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp Val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met Val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIln Asn Lys Val Val Arg Val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr Val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

Gln Val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Leu Ile Arg Gln Met Glu Gly Glu Gly Val Phe Lys Ser Ile
3110 3115 3120

Gln His Leu Thr Ile Thr Glu Glu Ile Ala Val Gln Asn Trp Leu
3125 3130 3135
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Ala Arg Val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly

3140

3145

3150

Asp Asp Cys Val Val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala

Leu

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr

Phe

3155

Thr
3170

Ala Leu Asn Asp

3160

Met
3175

3185 3190
Cys Ser His His Phe His
3200 3205

Gly Lys Ile Arg Lys
3180

Glu Leu Ile Met Lys

3165

Asp Ile Gln

Gln Val Pro
3195

Asp Gly Arg
3210

Val Leu Val Val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg

Ala

Cys

His

Val

His

Trp

Thr

Glu

Thr

3215

3220

3225

Arg TIle Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala

3230

3235

3240

Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe

3245

3250

Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala

3260

3265

3255

Ile Cys Ser Ala
3270

Pro Ser His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile

3275

Ala Lys His Glu Trp
3290

Asn Arg Val Trp Ile Gln Glu Asn Pro Trp Met

3305

3280

Met
3295

Thr Thr Glu Asp

3310

3285

Met
3300

Leu Thr Val

Glu Asp Lys
3315

Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

3320

Asp Gln Trp Cys Gly
3335

Trp Ala Lys Asn Ile
3350

3325

Ser Leu Ile Gly Leu

3340

Gln Ala Ala Ile Asn
3355

58

3330

Thr
3345

Ser Arg Ala

Gln Val Arg Ser
3360
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Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp
3380 3385 3390

<210> 6

<211> 3391
<212> PRT
Q13> NERFF

<220>
223> FEIFEIUER 2, MVS

<400> 6

Met Asn Asn Gln érg Lys Lys Ala Lys Agn Thr Pro Phe Asn Mgt Leu
1 1 1

Lys Arg Glu Arg Asn Arg Val Ser T?r Val Gln Gln Leu Thr Lys Arg
20 2 30

- Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala Leu Val Ala Phe Leu érg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 5 60

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile Val
115 120 125

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu Val Gly
130 135 140

Val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160
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Asp Thr Ile Thr Tyr Glu Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp Val Thr Tyr Gly
180 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser Val Ala
195 200 205

Leu Val Pro His Val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Val Gln Arg Ile Glu Thr Trp
225 230 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Thr Ile Gly Thr Thr His Phe Gln Arg Ala Leu Ile Phe Ile Leu Leu
260 265 270

Thr Ala Val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe Val Glu Gly Val Ser Gly Gly Ser Trp Val Asp Ile Val
290 295 300

Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys Gln Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu Ser
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Ser Leu Asn Glu Glu GIn Asp Lys
355 360 365

Arg Phe Val Cys Lys His Ser Met Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Ile Val Thr Cys Ala Met Phe Arg
385 390 395 400
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Cys Lys Lys Asn Met Glu Gly Lys Val Val Gln Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile Val Ile Thr Pro His Ser Gly Glu Glu His Ala Val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gln Ser
435 440 445

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr Val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu Val His Arg Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile
500 505 510

Gln Lys Glu Thr Leu Val Thr Phe Lys Asn Pro His Ala Lys Lys Gin
- 515 520 525

Asp Val Val Val Leu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Val Val Lys Glu Ile
580 585 590

Ala Glu Thr Gln His Gly Thr Ile Val Ile Arg Val Gln Tyr Glu Gly
595 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 615 620

Arg His Val Leu Gly Arg Leu Ile Thr Val Asn Pro Ile Val Thr Glu
625 630 635 640
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Lys Asp Ser Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Leu Gly Gly Val Phe Thr Ser Ile Gly Lys Ala Leu His Gln Val Phe
705 710 715 720

Gly Ala Ile Tyr Gly Ala Ala Phe Ser Gly Val Ser Trp Thr Met Lys
725 : 730 735

Ile Leu Ile Gly Val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser Val Thr Leu Val Leu Val Gly Ile Val Thr Leu Tyr
755 760 765

Leu Gly Val Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

62



201945545

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 4 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
080 985 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro Val Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr Val Val Val Thr Glu Asp Cys Gly Asn
1055 1060 1065

-

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095 '

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110
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Lys
His
Leu
Ala
Asn
Ala
Leu
Leu
Gly
'Glu

Val
Ile
Val
Leu

Thr

Glu Lys Glu Glu Asn Leu Val Asn Ser Leu Val

1115

1120

Thr Ala
1125

Gly GIn Val Asp Asn Phe Ser Leu Gly Val Leu Gly Met

1130

1135

1140

Phe Leu Glu Glu Met Leu Arg Thr Arg Val Gly Thr Lys

1145

Ile Leu Leu Val Ala
1160

Met
1175

Thr
1190

Met Thr Asp Asp

Leu Ala Ala Phe Lys
1205

Leu Arg Lys Leu Thr
1220

1150

Val
1165

Ser Phe Arg Asp Leu Gly Arg Val Met Val

1180

Ile Gly Met Gly Val Thr

1195

Val
1210

Ser
1225

Lys Glu Leu Met Met

1155

Ser Phe Val Thr Leu Ile Thr

1170

Met Val
1185

Tyr Leu
1200

Arg Pro Thr Phe Ala Ala Gly

1215

Thr Thr
1230

Ile Val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile

1235

Leu Thr Asp Ala Leu
1250

Arg Asn Met Glu Lys
1265

Leu Cys Val Pro Asn
1280

Ser
1295

Cys Thr Ile Leu

Thr
1310

Ser Ser Gln GIn

Tle Lys Gly Leu Asn
1325

1240

Ala Leu Gly Met Met Val

1255

Tyr
1270

Gln Leu Ala Val Thr

1245

Leu Lys
1260

Ile Met
1275

Ala Val Ile Leu Gln Asn Ala Trp

1285

Ala Val Val Ser Val Ser

1300

Lys
1315

1290

Pro Leu
1305

1320

Gly

Ala

His

Gly

Gly

Ala

Leu

Ile

Leu

Met

Ala

Lys

Phe

Thr Asp Trp Ile Pro Leu Ala Leu

Pro Thr Ala Ile Phe Leu Thr Thr Leu

1330
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Ser Arg Thr Ser Lys Lys

1340

Met Ala Val Gly Met Val

1355

Asn Asp Ile Pro Met Thr

1370

Thr Val

1385

Cys Tyr Val Leu

Glu Arg Ala Ala Asp Val

1400

Gly Ser

1415

Met Ser

1430

Ser Pro Ile Leu

Ile Lys Asn Glu

Ile Arg Thr Gly Leu Leu

1445

Ile Pro Ile Thr Ala Ala

1460

Gln Arg Ala Gly Val Leu

1475

Gly Lys

Gly

1490

Ile
1505

Gly Thr

1520

Met His

1535

Ala Glu Leu Glu

Leu Gly Tyr Ser

Phe His Thr Met

Lys Gly Lys Arg

Lys Asp Leu Ile Ser Tyr

1550

Arg Ser Trp Pro Leu Asn Glu Ala Ile
1345 1350

Ile Leu Ala Ser Ser
1365

Ser Leu Leu Lys

1360

Gly Pro Leu Val Ala Gly Gly Leu Leu
1375 1380

Thr Gly Arg Ser Ala Asp Leu Glu Leu
1390 1395

Trp Glu Asp Gln Ala Glu Ile Ser
1410

Lys
1405

Ile Thr Ile Ser Glu Asp Gly Ser
1425

Ser
1420

Glu Glu Glu Gln Thr Leu Thr Ile Leu
1435 1440

Val
1450

Ile Ser Gly Leu Phe Pro Val Ser
1455

Ala Trp Tyr Leu Trp Glu Val Lys Lys
1465 1470

Trp Asp Val Pro Ser Pro Pro Pro Met
1480 1485

Asp Gly Ala Tyr Arg
1495

Ile Lys GIn Lys
1500

Gln Ile Gly Ala Gly Val
1510 1515

Tyr Lys Glu

Trp His Val Thr Arg Gly Ala Val Leu
1525 1530

Ile Glu Pro Ser Trp Ala Asp Val Lys
1540 1545

Gly Gly Gly Trp Lys Leu Glu Gly Glu
1555 1560
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Trp Lys Glu Gly Glu Glu Val Gln Val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala Val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

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

Thr Ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys Val Val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly Val Val Thr Arg Ser Gly Ala Tyr Val Ser
1625 1630 1635

Ala Ile Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile Val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg Val Val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala Val His Thr Gly
1715 1720 1725

Arg Glu TIle Val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro Val Arg Val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg Val Glu Met Gly Glu Ala Ala Gly Ile Phe
' 1775 1780 1785
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Met

Asn

Trp

Val

Cys

Thr

Phe

Ala

Leu

Val

Asn

Leu

Leu

Phe

Arg

Thr
1790

Ala Pro Ile Ile Asp
1805

Asn  Ser Gly His Glu
1820

Trp Phe Val Pro Ser
1835

Leu Arg Lys Asn Gly
1850

Phe Asp Ser Glu Tyr
1865

Val
1880

Val Thr Thr Asp

Glu Arg Val Ile Asp
1895

Thr
1910

Asp Gly Glu Glu

Thr
1925

His Ser Ser Ala

Pro Lys Asn Glu Asn
1940

Glu Asn Asp Glu Asp
1955

Leu Asp Asn Ile Asn
1970

Glu Pro Glu Arg Glu
1985

1795

Glu Glu Arg Glu Ile
1810

Trp Val Thr Asp Phe
1825

Ile Lys Ala Gly Asn
1840

Lys Lys Val Ile Gln

1855

Val
1870

Lys Thr Arg Thr

Ile Ser Glu Met Gly
1885

Pro Arg Arg Cys Met
1900

Arg Val Ile Leu Ala
1915

Ala Gln Arg Arg Gly
1930

Asp Gln Tyr Ile Tyr
1945

Cys

Ala His Trp Lys
1960 ,

Thr
1975

Pro Glu Gly Ile

Lys Val Asp Ala Ile

1990

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser

1800

Pro Glu Arg Ser
1815

Lys Gly Lys Thr

1830

Asp Ile Ala Ala
1845

Leu Ser Arg Lys
1860

Asn Asp Trp Asp
1875

Ala Asn Phe Lys
1890

Lys Pro Val Ile

1905

Gly Pro Met Pro
1920

Arg Ile Gly Arg
1935

Met
1950

Gly Glu Pro

Glu Ala Lys Met
1965

Ile Pro Ser Met
1980

Asp Gly Glu Tyr
1995

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

2000

2005

67
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Arg

Gly

Asn

Lys

Arg

Ala

Gly

Asp

Gly Asp Leu Pro Val Trp Leu Ala Tyr Arg
2015 2020 '

Ile Asn Tyr Ala Asp
2030

Arg Arg Trp Cys Phe
2035

Asn Gln Ile Leu Glu Glu Asn Val Glu Val
2045 2050

Glu Gly Glu Arg Lys Lys
2060 2065

Leu Lys Pro Arg

Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu
2075 2080

Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu
2090 2095

Arg Leu Pro Thr Phe Met
2105 2110

Thr Gln Lys Ala

Asn Leu Ala Val Leu His
2120 2125

Thr Ala Glu Ala

Val
2025

Ala Ala Glu

Asp Gly Val Lys
2040

Glu TIle Trp Thr
2055

Trp Leu Asp Ala
2070

Phe Lys Glu Phe
2085

Ile Thr Glu Met
2100

Arg Asp Ala Leu
2115

Gly Gly Arg Ala
2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu

2135 2140

2145

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

Phe Leu Met Ser Ala Arg Gly 1Ile Gly Lys Met Thr

Cys

Gln

Ile

Asp

2150 2155

2165 2170

Ile Ile Thr Ala Ser

2185

Cys
2180

Ile Leu Leu Trp

Pro His Trp Ile Ala Ala Ser Ile Ile Leu
2195 2200

Val
2210

Leu Leu Ile Pro Glu Pro Glu Lys Gln

2215

Val
2230

Asn Gln Leu Thr Tyr Val Ile Ala Ile

2225

68

2160

Leu Gly Met
2175

Tyr Ala Gln Ile

2190

Glu Phe Phe Leu
2205

Arg Thr Pro Gln
2220

Leu Thr Val Val
2235
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Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys

Lys Asp Leu Gly Leu Gly

Asn

Tyr Ala Val Ala Thr Thr

Ile

Gln

Lys

Gln

Ala

Arg

Thr

Asp

'Leu

Cys

Glu Gly Asn Pro Gly Arg

Ile Leu Asp Ile Asp

Glu Asn Ser Ser Val

Ala Thr Val Leu Met

Asp Ile Gly Val

Asn Pro Ile Thr

Tyr Ala Ile Ile

Glu Ala Gln Lys Arg

Asp Gly Ile Thr

Pro Lys Phe Glu Lys

Val Thr Gln Val

Glu Ala Leu Thr Leu

2245

Ser Ile Ala Thr Gln
2260

Leu Arg Pro Ala Ser
2275

Phe Val Thr Pro Met
2290 '

Asn Val Ser Leu Thr
2305 .

Gly Leu Gly Lys Gly
2320

Pro Leu Leu Ala Ile
2335

Leu Thr Ala Ala Leu
2350

Gly Pro Gly Leu Gln
2365

Ala Ala Ala Gly Tle
2380

Val Ile Asp Leu Asp
2395

GIn Leu Gly Gln Val
2410

Leu Met Met Arg Thr
2425

Ala Thr Gly Pro Ile
2440

Phe Trp Asn Thr Thr
2455

69

2250

Gln Pro Glu Ser
2265

Ala Trp Thr Leu
2280

Leu Arg His Ser
2295

Ala Ile Ala Asn
2310

Trp Pro Leu Ser
2325

Gly Cys Tyr Ser
2340

Phe Leu Leu Val
2355

Ala Lys Ala Thr
2370

Met Lys Asn Pro
2385

Pro Ile Pro Tyr
2400

Met Leu Leu Val
2415

Thr Trp Ala Leu
2430

Ser Thr Leu Trp
2445

Ile Ala Val Ser
2460
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Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu

Leu

2465

Phe Ser Ile Met Lys
2480

2470

Asn  Thr Thr Asn Thr
2485

Gly Asn TIle Gly Glu Thr Leu Gly Glu Lys Trp

Asn

Ile GIn Glu Val Asp Arg Thr

2495

Ala Leu Gly Lys Ser
2510

2525

2500

Glu Phe Gln Ile Tyr
2515

Leu Ala Lys Glu
2530

Gly Glu Thr Asp His His Ala Val Ser Arg Gly

2540

2545

2475

Arg Arg Gly Thr
2490

Lys Ser Arg Leu

2505

Lys Lys Ser Gly

2520

Gly Ile Lys Arg
2535

Ser Ala Lys Leu
2550

Arg Trp Phe Val Glu Arg Asn Met Val Thr Pro Glu Gly Lys Val

Val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr

Gly Leu Lys Asn Val Arg Glu Val Lys Gly Leu Thr

Pro

Leu

Glu

Asn Pro Thr Val Glu Ala Gly Arg Thr Leu Arg Val

Val

Leu

2555

2570

2585

Gly His Glu Glu Pro
2600

Val
2615

Lys
2630

2645

Glu Asn Trp Leu Asn
2660

Asn Pro Tyr Met Pro
2675

2560

2575

2590

Ile Pro Met Ser Thr
2605

Arg Leu Gln Ser Gly Val Asp Val Phe Phe

2620

2635

2650

Asn Asn Thr Gln Phe
2665

Ser Val Ile Glu Lys

2680

70

2565

Tyr Cys Gly
2580

Lys Gly Gly
2595

Tyr Gly Trp Asn

2610

Ile Pro Pro
2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro

2640

Leu Asn Leu
2655

Cys
2670

Ile Lys Val

Met
2685

Glu Ala Leu
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Gln Arg Lys Tyr Gly Gly Aéa Leu Val Arg Asn Pro Leu Ser Arg

Asn

Ile

Phe

Leu

Asn

His

Trp

Ser

Asp

Pro

Thr

Ala

Met

Ala

Thr His Glu Met Trp Val Ser Asn

Ser Ser Val Asn Ile Ser Arg Met

Met Arg Tyr Lys Ala Thr Tyr Glu

Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu

Leu Asp Ile Ile Gly Arg Ile Glu Lys

Glu Thr Ser Trp His Asp Gln Asp His

Ala Tyr His Gly Ser Glu Thr Lys Gln

Met Val Asn Gly Val Arg Leu Leu

Val Pro Met Val Gln Met Ala Met

Gly Gln Gln Arg Phe Lys Glu Lys

GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu
Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys
p Thr Arg Glu Glu Thr Arg Lys Val

Leu Gly Ala Val Phe Asp Glu Asn Lys

2700

Ala Ser Gly Asn
2715

Leu Ile Asn Arg
2730

Pro Asp Val Asp
2745

Ser Glu Ile Pro
2760

Ile Lys GIn Glu
2775

Pro Tyr Lys Thr
2790

Thr Gly Ser Ala
2805

Thr Lys Pro Trp
2820

Thr Asp Thr Thr
2835

Val Asp Thr Arg
2850

Met Lys Ile Thr
2865

Lys Thr Pro Arg
2880

Arg Ser Asn Ala
2895

Trp Lys Ser Ala
2910
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Arg Glu Ala Val Glu Asp Ser Arg Phe Trp Glu Leu Val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys Val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly Val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp Val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met Val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr Gln Asn Lys Val Val Arg Val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr Val Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 3085 3090

Gln Val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Leu Ile Arg Gln Met Glu Gly Glu Gly Val Phe Lys Ser Ile
3110 3115 3120

Gln His Leu Thr Ile Thr Glu Glu Ile Ala Val Gln Asn Trp Leu
3125 3130 3135
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Ala Arg Val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly

Asp

Leu

Gln

Phe

Val

Ala

Cys

His

Val

His

Trp

Thr

Glu

Thr

3140

Asp Cys Val Val Lys Pro Leu Asp Asp Arg

3155

Thr Ala
3170

3145

3160

Leu Asn Asp Met
3175

3150

Phe Ala Ser Ala
3165

Gly Lys Ile Arg Lys Asp Ile Gln

3180

Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln Val Pro

3185

Cys Ser
3200

Leu Val
3215

Arg TIle
3230

Leu Gly
3245

Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala

3260

Pro Ser
3275

Ala Lys
3290

Asn Arg
3305

3190

His His Phe His
3205

Val Pro Cys Arg
3220

Glu Leu Ile Met

Asn Gln Asp Glu

3195

Lys Asp Gly Arg
3210

Leu Ile Gly Arg
3225

Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala

3235

3240

Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe

3250

3265

3255

[le Cys Ser Ala
3270

His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile

3280

His Glu Trp Met
3295

Thr Thr Glu Asp

3285

Met Leu Thr Val
3300

Val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys

3310

3315

Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

3320

Asp Gln
3335

3325

Trp Cys Gly Ser
3340

3330

Leu Ile Gly Leu Thr Ser Arg Ala

3345

Trp Ala Lys Asn Ile Gln Alz Ala Ile Asn Gln Val Arg Ser

3350

3355

3360
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<

Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys

3365

3370

3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp

3380

210> 7
211>
<212>
<213>

DNA

<220>
<223>

<400> 7

10717
NIEFFS

3385

BEHREMER 3, BVS

agttgttagt ctacgtggac cgacaaagac

gttctaacag
aaaaacacgc
ctgacaaaga
geeetggtgg
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctcece
ggagcttgga
atactagccc
tttatactat
agagattttg
gegtgtgtga
gaggccaccce

acaaccgact

tttittaatt
ctttcaatat
gattctcact
cgttectteg
ttaaaaaatc
tgaacatctt
tgatggecgtt
aaagaggaaa
ctatggatct
aagtggagcce
gaacatgcaa
atgttggeat
gacaagtcga
tatttcttge
taatgctggt
tggaaggcct
ctaccatggce
aactggcgac

caagatgtce

agagagcaga
gctgaaacge
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
atccctactt
gggagagatg
tgaagacatt

tcaagctgga

gggactggac
gaaggtagag
ccattacata
taccccatce
atcgggagct
taagaacaag
cctaaggaag

cacccaaggg

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtgatg
ttcaagacag
tgtgatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggccc
ggcacttcect
atgacaatga
acgtgggttg
ccecacgetgg
ctatgcattg

gaagcgattt

74

3390

agggagctaa
ataaccaacg
gcegtgtegac
gaccattaaa
cagcaggegat
gagggttcag
caggcatgat
gagagccgeg
cctctggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcaccce
tgacccagaa
gatgtgtagg
acgtggtgct
acatagagct
agggaaaaat

tacctgagga

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgattgtg
caacatgtgce
caaatgcccc
atcgacatgg
atcagtggeg
gtcggetgaa
agggtttacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc
taccaacata

gcaggaccag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
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aactacgtgt
ggcaagggda
gtggtgcaac
caccaggtgg
gctgaagecea
ttggatttca
caatggttct
tggaacagga
gittgttcttg
caaacctcag
aaattggaac
gaagtctccg
gcaccctgea
ctgatcacag
cctecttitg
tggtacaaga
cgecatggcca
tcattaggga
gtctectgga
aaaaatactt
gtcatggtgc
ggecagtggga
ccagaatccce
ggaatccgcet
aatcacattc
atcatgcagg
aaaacatggg
gatggeccecg
gaagactatg

gatgtattct

gtaagcatac
gecttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagcttct
gatcacaaga
gaggcacaag
tcaagggegat
agacgcagca
agattccttt
ccaatccagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagcaaa
aaacagcaga
gctttggagt

gcgactcaaa

atacgtggac
atgcgcgaaa
caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctttgeg
gagctatgea
tgggacaata
ctccacggag
ggtgaccaag
catagtaatt
gattgggaag
cacagcctgg
ccaaatattt
tggaataggt
ttcatgcatc
tggttgcgtt
agacaacgtg
agcttcaget
actggagaat
tgaggtgaag
atctctgecgg
aatgctctct
atgccccaac
attcaccacc

actcatgtca

agaggetggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggctag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgctfga
ctcattaagg
gatggacaag
daggaggage
ggaattggag
atgttcgagg
gactttggat
gggagtgctt
gtcctettaa
gcggeeggcea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcagececa
acagagtctc
acaaatagag
aatatatggc

gcggecataa

75

gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagc
aatgtagact
gtagetttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagccect
ccactgecag
cagtgggtigg
acacagecct
cctggatagg
tftgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa

dagacdacag

tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg
catcaaagga
gtattcatgg
ctttctcatt
gttggaagtt
agaaaaacag

agccgtecat

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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gcegatatgg
tfctttcattg
gtgctagaaa
tatagaccag
gactttgatt
cectetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgcgt
caattggcag
gcatggaaag
tcctcacage
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gctgaactgg
atcggagccg

gctgttctaa

gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagetgg
gaattgtact
tagccttagg
tgactatcat
tgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga
gaagcagtcc
aagaggaaga
tttttectgt
aacgggecegg
aagatggagc
gagtttacaa

tgcataaagg

agaaagtéoa
ctgecactgg
aattccaaag
acaaataaca
aacaacagtg
tgeetetgga
atacagaggt
agagaatttg
aggagtcttg
acatgcaata
tagagacctg
gggegtgact
actactcttg
ccteteccag
catgatggtc
égctatcttg
aatattggca
ttggatacca
cctctcaaga
gatggtgage
agtggetgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca

daagaggatt

ctcaatgaca
ccaaaatcac
aatctcgetg
ggaccatgge
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagttg
ggaagagtga
tatcttgccce
agaaagctga
agcaccatac
ctcaaaatgg
tgcgtccecaa
gtggtgtceg
ttagcattga
accagcaaga
attttagcca
gggctectca
gcagecgatg
ataacaatat
accatactca
atcacggcag
gatgttectt
aagcaaaaag
ttccatacaa

gaaccatcat

76

catggaagat
acaccctctg
gaccagtgtc
atctaggtaa
aggactgegg
cagaatggtg
gctggtacgg
tggtcacage
tgttcctgga
cagtttcttt
tggttatggt
tactagcagc
cctccaagga
cagagaccat
tgagaaatat
acgcagtgat
tttceecact
cgatcaaagg
aaaggagctg
gttctetect
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccccacce
ggattcttgg
tgtggcatgt

gggeggacgt

agagaaagcc
gagcaatgga
tcaacacaac
gcttgagatg
aaatagagga
ctgecegatet
gatggaaatc
tggacatggg
ggaaatgectt
tgtgacattg
aggcgccact
cttcaaagtc
attgatgatg
tcttgagttg
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgectcact
agaccaggca
tagcatgtcg
attgetggtg
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc

Caagaaagac

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

4740
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ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagegggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat
gcecactceece
gaaagagaaa
gggaagactg
aggaaaaatg
aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg

ggaagggegt

atggaggagg
cactggagec
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag
taatcttggc
caataagata
taatgtgtca
acctgattat
acatctcaac
cgggaagceag
fcectgaacg
tttggttcgt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctg
ggatctattc
ctctgacccet
caagaaacgc

acaaccatgce

ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
ataccttccg
ccccactaga
ccagaccccea
tgccacattt
catggacgaa
tcgagtggag
agacccattt
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tétagacccc
tctggecagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcttg
accagtctgg
gtgttttgat
gacaaaagaa
fgacccactg
gaacctaatc
actggacaac

fctcagtgaa

gaaggagaat
ccaagagccg
gtatctctgg
gttgtgggtce
geccagactg
agaagactga
gccatagtca
gttgtggeag
gccatcagag
accatgaggc
gceecatttea
atgggtgage
cctcagagea
tccggacatg
azagcaggaa
agtaggaaga
gttacaactg
agacgctgea
cctatgeccag
aaaaatgaga
gcacactgga
cctageatgt
agaggagaag
ttggcetaca
ggagtcaaga
ggggaaagga
gcgcetaaaag
acagaaatgg
ttagcagtgc

ctgecggaga
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ggaaggaagg
tccaaacgaa
acttttctce
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcacce
cagacccage
cagctgggat
atgcaccaat
aatgggtcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagc
acaaccaaat
agaaattgaa
aatttaagga
gtaggctcce
tgcacacgge

ccctiggagac

agaagaagtc
acctggtectt
tggaacgtca
tggtgttgtt
tgaagacaac
cctcecaccca
aaaacggggt
ggaagccctt
cgggceggagag
agttagagtg
aagtatagca
ftttatgaca
catagatgaa
ggattttaaa
agcttgectg
tgagtatgtc
aatgggtgcc
catactaaca
tagtgcagca
catatacatg
aatgctccta
gcgtgaaaag
ctttgtagac
tfgaaggcatc
cctagaagaa
acccagatgg
atttgcagece
aaccttcatg
tgaggcaggt
attgctttta

4800 .
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
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vctgacacttc
atagggaaga
gcacaaatac
ttgettatte
gtcatégcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggctctgt
aatccaggga
agttacttgg
aggggaactg
ttgggaaaaa
ttagcaaaag
gcaaaactga
ctcggttgtg
gtcaaaggcec
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag

fgggtatcca

tggctacagt
tgaccctggg
agccacactg
cagaacctga
tcctcacagt
aagatctcgg
atctacgtcc
tgttgagaca
aagccacagt
ttccecttet
ttttcttatt
gagaagctca
cagtgattga
taatgctect
gtgaggettt
ggttttggaa
ccggagetgg
gcaacatagg
gtgaattcca
aaggcattaa
gatggttcgt
gcagaggagg
taacaaaagg
tagtgegtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt

atgcttcegg

cacgggagag
aatgtgctgc
gatagcagct
aaaacagaga
ggtggccgea
attgggaagc
tgcatcagca
tagcattgaa
gttaatgggt
cgccattgga
ggtagcacat
gaaaagagca
cctagatcca
agtcctctge
aaccttagcet
cactaccatt
acttctettt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga
cataggggag
cttagtagaa
tatgcectca
gaggaatcca

- gaacatagtg

atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgectgt
aattcctcag
ctcgggaaag
pgctactcac
tatgccatca
gcggegggca
ataccttatg
gtgactcaag
accgggececa
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttea
gtcatagaaa
ctctcacgaa

tcatcagtga
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tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgcecgtggce
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggeeagg
tcatgaaaaa
atccaaagtt
tattgatgat
tctccacatt
tggctaacat
agaacacaac
ggaaaagecg
tccaggaagt
acgctgtgtce
cagaagggaa
gactaaagaa
ccatcecceat
tcttcatcce
atcccacagt
acaacaacac
aaatggaagc
actccacaca

acatgatttc

Cgcaaggeec
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacagcet
gtcaaagatg
cataactctc
actccaagca
cccaactgte
tgaaaagcag
gaggactaca
gtgggaagga
ttttagaggg
caacacaaga
attgaacgcg
ggatagaacc
gcgaggetca
agtagtggac
tgtaagagaa
gtcaacatat
gccagaaaag
ggaagcagga
tcaattttgc
actacaaagg
tgagatgtac

aaggatgttg

6600
6660
6720
6730
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
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atcaacagat
agcggaacce
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggctttgga
acaagaaagg
aagtcggcac
aatctccate
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgetg
atcagtggag
gctctaaatg
tggaatgatt
gacggtcgeg
atctcccaag
caaatgtgga
tgctcggeag
aaacatgaat

gaaaacccat

ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccctgagtgg
gcaagaaaga
cactagaaga
aactagccga
caacaccaag
aagttggcac
tggagggaga
tgcagaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggtg
gcttgatgta
taccatcaca

ggatgacaac

ggatggaaga

atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgetgaca
gactccattt
gaaagaaggce
gaagaaaaag
tgcagcettg
tgaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagcea
cctaaaaaat
ggccatttte
aggcacagta
ctatggactc
aggagtcttt
gttagcaaga
tgtgaaacct
gattaggaaa
gceettetgt
tccatgtaga
gtctttgegg
cttccacaga
ttgggttcca
ggaagacatg

caaaactcca

gceacttacg
gagataccaa
acatcatggce
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggttttggg
tgtgtgtaca
ggceageagag
ggattcttaa
gaagggctgc
atgtatgecg
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
aaaagcattc
gtggggcgeg
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gégacggcct
cgegacctca
acaagtcgaa
ctgacagtct

gtggaatcat
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agcecggatgt
acctagatat
actatgacca
agactggatc
acgtcgtcce
gegtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctageg
atgacaccge
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattgg
gtttggggaa
ggetggegge
caacctggtce
ggaacagggt

gggaggaaat

tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctcc
ttacattcta
aggatgggat
catggaagga
ggtggtgegt
agaccaaaga
agcccaacta
aatcacagaa
aagaatggcc
cgctttaaca
ttcaagagga
aatcatgaaa
cagagccega
gtcttacgee
aaatgctatt
catacatgct
gtggattcaa

cccatacttg

8340
3400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
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gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgcc
aaatccggga
aggagacccc
agtctcgetg
gacgetggga
cagaaaatgg
Q10> 8

211>
212>
<213>

<220>
<223>

<400> &

3389
PRT
NEFF

aagaccaatg
tccaagcagce
fgccatccat
caaaactaac
ctatgctacc
atagcttgag
ggcceacaaac
tcccttacaa
gaaggactag
aagaccagag

aatggtgctyg

gtgcgegctca
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagcecc
taaactatgce
catggaagct
atcgcagcaa
aggttagagg
atcctgetgt

ttgaatcaac

BRI FIUEL 3, BVS

ttgattgggt
gttagatccce
agaagagaag
gctagaagtc
gtccaaggac
agcetgtage
gtacgcatgg
caatgggggc
agacccececce
ctceteagea

aggtict

taacaagcag
ttataggcaa
aggaagaagc
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagg

ggccacctgg
tgaagaatac
aggagttctg
aagccatagt
gtcaggccat
aaggtgtaaa
tagcggttag
atgaagctgt
acagcatatt

cacagaacgce

Met Asn Asn Gin érg Lys Lys Ala Lys
1

Lys Arg Glu Arg Asn Arg Val Ser Thr
20 25

Phe Ser Leu Gly Met Leu Gln Gly Arg
35 40

Ala Leu Val Ala Phe Leu Arg Phe Leu
50 55

Ile Leu Lys Arg Trp Gly Thr Ile Lys
65 70

Leu Arg Gly Phe Agg Lys Glu Ile Gly
8

Arg Arg Arg Arg Ser Ala Gly Met Ile
100 105

Asn Thr
10

Val Gln

Gly Pro

Thr Ile

Lys Ser
75

Arg Met
90

Ile Met

80

Pro Phe Asn Mgt Leu
1

Gln Leu Thr Lys Arg
30

Leu Lys Leu Phe Met

45

Pro Pro Thr Ala Gly
60

Lys Ala Ile Asn Val
80

Leu Asn Ile Leu Asn
95

Leu Ile Pro Thr Val
110

10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10717
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Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile Val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140

Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr Val Thr Tyr Lys Cys Pro His Ile Thr Glu Val Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Thr Tyr Gly
180 185 190

Thr Cys Asn Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala
195 200 205

Leu Ala Pro His Val Gly Met Gly Leu Asp Thr Arg Thr Gin Thr Trp
210 215 220

Met Ser Ala Glu Gly Ala Trp Arg Gln Val Glu Lys Val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe Leu Ala His
245 250 255

Tyr Ile Gly Thr Ser Leu Thr Gln Lys Val Val Ile Phe Ile Leu Leu
260 265 270

Met Leu Val Thr Pro Ser Met Thr Met Arg Cys Val Gly Val Gly Asn
275 280 285

Arg Asp Phe Val Glu Gly Leu Ser Gly Ala Thr Trp Val Asp Val Val
290 295 300

Leu Glu His Gly Gly Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Gln Lys Thr Glu Ala Thr Gln Leu Ale Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350
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Arg Cys Pro Thr Gln Gly Glu Ala Ile Leu Pro Glu Glu Gln Asp Gln
355 360 365

Asn Tyr Val Cys Lys His Thr Tyr Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Val Thr Cys Ala Lys Phe Gln
385 390 395 400

Cys Leu Glu Ser Ile Glu Gly Lys Val Val Gln His Glu Asn Leu Lys
405 410 415

Tyr Thr Val Ile Ile Thr Val His Thr Gly Asp Gln His Gln Val Gly
' 420 425 430

Asn Glu Thr Gln Gly Val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

Asn Lys Ala Trp Met Val His Arg Gln Trp Phe Phe Asp Leu Pro Leu
485 490 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510

Glu Leu Leu Val Thr Phe Lys Asn Ala His Ala Lys Lys Gln Glu Val
515 520 525

Val Val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

Ala Thr Glu Ile Gln Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe Val Leu Lys Lys Glu Val Ser Glu
580 585 590
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Thr Gln His Gly Thr Ile Leu Ile Lys Val Glu Tyr Lys Gly Glu Asp
595 600 - 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala
610 615 620

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro Val Val Thr Lys Lys Glu
625 630 635 640

Glu Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 650 655

Val Ile Gly Ile Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys
660 065 670

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
675 680 685

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
690 695 700

Gly Val Leu Asn Ser Leu Gly Lys Met Val His Gln Ile Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe'Gly Gly Val Ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly Val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile Val Thr Leu Tyr Leu Gly
755 760 765

Val Met Val GIn Ala Asp Ser Gly Cys Val Val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val His Thr
785 790 795 800

Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
805 ’ 810 815

Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830
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Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met Thr Gly
850 855 860

Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 380

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895

Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu Val
915 920 925

Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe Ile Glu
980 985 990

Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
995 1000 1005

Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 1020

Val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln Ile Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050

Asp Gly Thr Thr Val Val Val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

84



201945545

Pro

Trp

Glu

Lys

Gln

Leu

Leu

Ser

Met

Ala

Arg

Val

Thr

Asn

Cys

Ser
1070

Cys -

1085

Asp
1100

Glu
1115

Val
1130

Glu
1145

Leu
1160

Phe
1175

Thr
1190

Ala
1205

Lys
1220

Leu
1235

Asp
1250

Met
1265

Val
1280

Leu Arg Thr Thr

Cys Arg Ser Cys

Gly Cys Trp Tyr

Glu Asn Leu Val

Asp Asn Phe Ser

Glu Met Leu Arg

Val Ala Val Ser

Arg Asp Leu Gly

Asp Asp Ile Gly

Phe Lys Val Arg

Leu Thr Ser Lys

Leu Ser Gln Ser

Ala Leu Ala Leu

Glu Lys Tyr Gln

Pro Asn Ala Val

Thr
1075

Ala Ser Gly Lys

Thr
1090

Leu Pro Pro Leu

Gly Met Glu Ile Arg
1105

Asn Ser Leu Val Thr
1120

Leu Gly Val Leu Gly
1135

Thr
1150

Arg Val Gly Thr

Phe Val Thr Leu Ile
1165

Arg Val Met Val Met
1180

Met
1195

Gly Val Thr Tyr

Pro Thr Phe Ala Ala
1210

Glu Leu Met Met Thr
1225

Thr
1240

Ile Pro Glu Thr

Gly Met Met Val Leu Lys

1255

Leu Ala Val Thr Ile
1270

Ile Leu Gln Asn Ala
1285

85

Leu Ile Thr Glu
1080

Arg Tyr Arg Gly
1095

Pro Leu Lys Glu
1110

Ala Gly His Gly
1125

Met Ala Leu Phe

1140

Lys His Ala Ile

1155

Thr
1170

Gly Asn Met

Val
1185

Gly Ala Thr

Leu Ala Leu Leu
1200

Gly Leu Leu Leu
1215

Thr
1230

Ile Gly Ile

Ile Leu Glu Leu
1245

Met Val Arg
1260

Met
1275

Ala Ile Leu

Trp Lys Val Ser
1290
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©

Cys

Ser

Lys

Thr

Thr
1295

Ile Leu Ala Val

Ser Gln Gln Lys Thr
1310

Gly Leu Asn Pro Thr
1325

Ser Lys Lys Arg Ser

1340

Val
1300

Ser Val Ser Pro Leu Phe Leu Thr
1305

Asp Trp Ile Pro Leu Ala Leu Thr Ile

1315 1320
Ala Ile Phe Leu Thr Thr Leu Ser Arg
1330 1335

Trp Pro Leu Asn Glu Ala Ile Met Ala
1345 1350

Val Gly Met Val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp

1355

1360 1365

Ile Pro Met Thr Gly Pro Leu Val Ala Gly Gly Leu Leu Thr Val

1370

1375 1380

Cys Tyr Val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg

1385

1390 1395

Ala Ala Asp Val Lys Trp Glu Asp Gln Ala Glu Ile Ser Gly Ser

Ser Pro Ile Leu Ser Ile Thr

Ile

1400

1415

Lys Asn Glu Glu Glu

1430

Thr Gly Leu Leu Val Ile

Ile Thr

Ala Gly Val Leu Trp Asp Val

1445

1460

1475

Ala Ala Ala Trp Tyr

1405 1410

Ile Ser Glu Asp Gly Ser Met Ser

1420 1425

Glu Gln Thr Leu Thr
1435

Ile Leu Ile Arg
1440

Ser Gly Leu Phe Pro Val
1450 1455

Ser Ile Pro

Leu Trp Glu Val Lys
1470

Lys Gln Arg
1465

Pro Ser Pro Pro Pro Met Gly Lys

1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys Gly Ile

Leu

1490

Gly Tyr Ser Gln Ile
1505

1495 1500

Gly Ala Gly Val Tyr Lys
1510 1515

Glu Gly Thr
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Phe His

Lys Gly Lys

Leu

Glu Gly Glu Glu Val Gln

Pro Arg Ala

Gly Thr

Gly Ser

Gly Asn Gly Val Val Thr

Ala Gln Thr

Asp

Gly Ala Gly Lys Thr Lys

Ala

Val Val

Arg Tyr

Ile Val

Thr Met Trp His Val

1520 1525

Pro
1540

Arg Ile Glu
1535

Ile
1550

Ser Tyr Gly Gly Gly

1555

Val

1565 1570

Val Gln Thr Lys
1580 585

Ile Gly Ala Val Ser

1595 1600

Pro Ile Ile Asp Lys

1610 1615

Arg

1625 1630

Ile
1645

Glu Lys Ser
1640

Ile Phe
1655

Arg
1660

Arg Lys Arg

Arg

1670 1675

Ile Lys Arg Gly Leu Arg
1685 1690

Ala Ala Glu Met Glu

1700 1705

Gln Thr Pro Ala

1715 1720

His
1735

Asp Leu Met Cys
1730

Thr Arg Gly Ala

Ser Trp Ala Asp

Trp Lys Leu Glu

Leu Ala Leu Glu

Pro Gly Leu Phe

Leu Asp Phe Ser

Lys Gly Lys Val

Ser Gly Ala Tyr

Glu Asp Asn Pro

Leu Thr Ile Met

Tyr Leu Pro Ala

Thr Leu Ile Leu

Glu Ala Leu Arg

Ile Arg Ala Val His

Ala Thr Phe Thr
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Val
1530

Leu Met His

Val
1545

Lys Lys Asp

Gly Glu Trp Lys
1560

Pro Gly Lys Asn
1575

Lys Thr Asn Ala

1590

Pro Gly Thr Ser
1605

Val
1620

Gly Leu Tyr

Val
1635

Ser Ala Ile

Glu Ile Glu Asp
1650

Asp Leu His Pro
1665

Ile Val Arg Glu
1680

Ala Pro Thr Arg
1695

Gly Leu Pro Ile
1710

Thr
1725

Gly Arg Glu

Met
1740

Arg Leu Leu
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Ser Pro Val Arg Val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu

1745

Ala His
1760

Phe Thr Asp Pro

Ser Thr
1775

Arg Val Glu Met

Ala Thr
1790

Pro Pro Gly Ser

Ile
1805

Pro Ile Asp Glu Glu

Ser Gly His Glu Trp Val
1820

Phe Val
1835

Pro Ser Ile Lys

Arg Lys Asn Gly Lys Lys

1850

Ser Glu Tyr Val Lys

1865

Asp

Val Thr Thr Asp Ile Ser
1880

Arg Val
1895

Ile Asp Pro Arg

Asp Gly Glu Glu Arg Val
1910

His Ser Ser Ala Ala Gln

1925

Asn Glu Asn Asp Gln
1940

Lys

Asp Glu Asp Cys Ala
1955

Asn

1750

1755

Ala Ser Ile Ala Ala Arg Gly Tyr Ile

1765

Gly Glu Ala Ala Gly
1780

1770

Ile Phe Met Thr
1785

Arg Asp Pro Phe Pro Gln Ser Asn Ala

1795

1800

Arg Glu Ile Pro Glu Arg Ser Trp Asn

1810 1815
Thr Asp Phe Lys Gly Lys Thr Val Trp
1825 1830

Ala Gly Asn Asp Ile Ala Ala Cys Leu

1840

Val
1855

Thr
1870

Glu Met Gly Ala Asn Phe

1885

Arg Cys Met Lys Pro Vval

1900

Ile Leu Ala Gly Pro Met

1915

1845

Ile Gln Leu Ser Arg Lys Thr Phe

1860

Arg Thr Asn Asp Trp Asp Phe Val

1875

Lys Ala Glu
1890

Ile Leu Thr
1905

Pro Val Thr
1920

Arg Arg Gly Arg Ile Gly Arg Asn Pro

1930

Tyr
1945

His
1960

88

Trp Lys Glu Ala Lys

1935

Ile Tyr Met Gly Glu Pro Leu Glu

1950

Met Leu Leu
1965
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.

Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met Phe Glu
1970 1975 1980

Pro Glu Arg Glu Lys Val Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1985 1990 1995

Arg Gly Glu Ala Arg Lys Thr Phe Val Asp Leu Met Arg Arg Gly
2000 | 2005 2010

Asp Leu Pro Val Trp Leu Ala Tyr Arg Val Ala Ala Glu Gly Ile
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly Val Lys Asn Asn
2030 2035 , 2040

Gln Ile Leu Glu Glu Asn Val‘ Glu Val Glu Ile Trp Thr Lys Glu
2045 2050 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg Ile
2060 2065 2070

Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe Ala Ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 2095 2100

Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asn Ala Leu Asp Asn
2105 2110 2115 ‘

Leu Ala Val Leu His Thr Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

Leu Thr Leu Leu Ala Thr Val Thr Gly Gly Ile Phe Leu Phe Leu
2150 2155 2160

Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2175

Ile Tle Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gln TIle Gln Pro
2180 2185 2190
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His

Trp
2195

Ile Ala Ala Ser

Leu Leu Ile Pro Glu Pro

2210

Gln Leu Thr Tyr Val Val

Thr

2225

Met
2240

Ala Asn Glu Met

Leu Gly Leu Gly Ser Ile

2255

Leu Asp Ile Asp Leu Arg

2270

Val Ala Thr Thr Phe Val

Asn

Thr

Asp

2285

Ser
2300

Val
2315

Ile
2330

Ser Val Asn Val

Leu Met Gly Leu

Gly Val Pro Leu

Asn Pro 1Ile Thr Leu Thr

2345

Tyr Ala Ile Ile Gly Pro

Ala

Asp

Lys

2360

Gln
2375

Gly
2390

Phe
2405

Lys Arg Ala Ala

[le Thr Val Ile

Glu Lys Gln Leu

Ile
2200

Ile Leu Glu Phe

Glu Lys Gln Arg Thr
2215

Ile Ala Ile Leu Thr
2230

Gly Phe Leu Glu Lys
2245

Ala Thr Gln Gln Pro
2260

Pro Ala Ser Ala Trp
2275

Thr
2290

Pro Met Leu Arg

Ser Leu Thr Ala Ile

2305

Gly Lys Gly Trp Pro
2320

Leu Ala Ile Gly Cys
2335

Ala Ala Leu Phe Leu
2350

Gly Leu Gln Ala Lys
2365

Ala Gly Ile Met Lys
2380

Asp Leu Asp Pro Ile
2395

Gly Gln Val Met Leu
2410
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Phe Leu Ile Val
2205

Pro Gln Asp Asn
2220

Val
2235

Val Ala Ala

Thr
2250

Lys Lys Asp

Glu Ser Asn lle
2265

Thr
2280

Leu Tyr Ala

His
2205

Ser Ile Glu

Ala Asn Gln Ala
2310

Leu Ser Lys Met
2325

Tyr Ser Gln Val

2340

Leu Val Ala His
2355

Ala Thr Arg Glu
2370

Asn Pro Thr Val
2385

Pro Tyr Asp Pro
2400

Leu Val Leu Cys
2415
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Val Thr GIn Val Leu Met Met Arg Thr Thr Trp Ala Leu Cys Glu
2420 2425 2430

Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Glu Gly
2435 2440 2445

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala Val Ser Met Ala
2450 2455 2460

Asn Ile. Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Leu Phe
2465 2470 2475

Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490

Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu Asn Ala
2495 2500 2505

Leu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly Ile Gln
2510 2515 2520

Glu Val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Glu
.z 2525 2530 2535 '

Thr Asp His His Ala Val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

Phe Val Glu Arg Asn Met Val Thr Pro Glu Gly Lys Val Val Asp
2555 2560 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 2580

Lys Asn Val Arg Glu Val Lys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn Leu Val
2600 2605 2610

Arg Leu Gln Ser Gly Val Asp Val Phe Phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640
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Thr

Asn

Pro

Lys

Thr

Ser

Met

Ser

Asp

Thr

Tyr

Met

Val

Gly

Glu

Val
2645

Glu Ala Gly Arg Thr
2650

Leu Arg Val Leu

Trp Leu Asn Asn Asn Thr
2660 2665

Gln Phe Cys Ile

Tyr Met Pro Ser Val
2675

Ile Glu Lys Met Glu
2680

Tyr Gly Gly Ala Leu Val
2690 2695

Arg Asn Pro Leu

His
2705

Glu Met Tyr Trp Val

2710

Ser Asn Ala Ser

Ser Val Asn Met
2720

Tle Ser
2725

Arg Met Leu Ile

Ala Thr
2740

Arg Tyr Lys Lys Tyr Glu Pro Asp

2735

Gly Thr Arg Asn
2750

Ile Gly 1Ile Glu Ser Glu
2755

Ile
2765

Ile Gly Lys Ile Glu Lys Ile Lys

2770

Arg

Trp His Tyr Asp Gln Asp His Pro Tyr

2785

Ser
2780

His
2795

Glu Thr
2800

Gly Ser Tyr Lys Gln Thr Gly

Val
2810

Asn Gly Val Val Arg Leu Leu Thr Lys

2815

Pro Met Val Thr
2825

Gln Met
2830

Ala Met Thr Asp

Gln Gln Arg Val
2840

Phe Lys
2845

Glu Lys Val Asp

Pro Lys Glu Gly Thr
2855

Lys Lys Leu Met Lys

2860
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Asn Leu Val Glu
2655

Lys Val Leu Asn

2670

Ala Leu Gln Arg
2685

Ser Arg Asn Ser

2700

Gly Asn Ile Val
2715

Asn Arg Phe Thr
2730

Val
2745

Asp Leu Gly

Ile Pro Asn Leu
2760

Gln Glu His Glu
2775

Lys Thr Trp Ala

2790

Ser Ala Ser Ser

2805

Pro Trp Asp Val
2820

Thr
2835

Thr Pro Phe

Thr
2850

Arg Thr Gln

Ile Thr Ala Glu
2865
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Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys

2870

Thr Arg Glu Glu
2885

Gly Ala Ile Phe
2900

Ala Val
2915

Glu Asp

Asn Leu His Leu
2930

Met Gly Lys Arg
2945

Gly Ser Arg Ala
2960

Glu Phe
2975

Glu Ala

Arg Glu Asn Ser
2990

Leu Gly Tyr Ile
3005

Met Tyr
3020

Ala Asp

Glu Asp Leu Lys
3035

Glu His
3050

Lys Lys

Asn Lys Val Val

3065

Met Asp Ile Ile
3080

28775

Phe Thr Arg Lys Val Arg Ser

2890

Thr Asp Glu Asn Lys Trp Lys

2905

Phe Trp Glu Leu Val
2920

Ser Arg

Glu Gly Lys Cys Glu Thr Cys

2935

Glu Lys Lys Leu Gly Glu Phe

2950

Ile Trp Tyr Met Trp Leu Gly

2965

Phe
2980

Leu Gly Leu Asn Glu Asp

Gly Val Glu Gly Glu
2995

Leu Ser

Asp Val Ser Lys Lys
3010

Leu Arg

Asp Thr Ala Gly Trp Asp Thr

3025

Asn Glu Glu Met Val Thr Asn

3040

Leu Ala Glu Ala Ile Phe Lys

3055

Gln Arg Pro Thr Pro

Arg Val
- 3070

Ser Arg Arg Asp Gln Arg Gly
3085
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2880

Asn Ala Ala Leu
2895

Ser

Ala Arg Glu
2910

Asp Lys Glu Arg
2925

Val
2940

Tyr Asn Met

Gly Lys Ala Lys
2955

Ala Arg Phe Leu
2970

His
2985

Trp Phe Ser

Gly Leu His Lys
3000

Glu Gly Gly Ala
3015

Arg Ile Thr Leu
3030

His
3045

Met Glu Gly

Leu Thr Tyr Gln
3060

Arg Gly Thr Val
3075

Ser Gly Gln Val

3090
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Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala Gln Leu
3095 3100 3105

Ile Arg Gln Met Glu Gly Glu Gly Val Phe Lys Ser 1Ile Gln His
3110 3115 3120

Leu Thr Ile Thr Glu Glu Ile Ala Val Gln Asn Trp Leu Ala Arg
3125 3130 3135

Val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly Asp Asp
3140 3145 3150

Cys Val Val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gln Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln Val Pro Phe Cys
3185 3190 3195

Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg Val Leu
3200 3205 3210

Val Val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg Ala Arg
3215 3220 3225

Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg
3245 3250 3255

Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala Val Pro
3260 3265 3270

Ser His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala
3275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr Val Trp Asn
3290 3295 3300

Arg Val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 3315
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Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg Glu Asp
3320 3325 3330

Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp
3335. 3340 3345

Ala Lys Asn Ile Gln Ala Ala Ile Asn Gln Val Arg Ser Leu Ile
3350 3355 3360

Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 3370 3375

Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp
3380 3385

<210> 9

<211> 3389
<212> PRT
Q13> NEFF

<220> .
- 23> BEIFREBMET 3, MVS

<400> 9

Met Asn Asn Gln érg Lys Lys Ala Lys Agn Thr Pro Phe Asn Mgt Leu
1 1 1

Lys Arg Glu Arg Asn Arg Val Ser Thr Val Gln Gln Leu Thr Lys Arg
20 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro.Leu Lys Leu Phe Met
35 40 45

Ala %eu Val Ala Phe Leu égg Phe Leu Thr Ile 260 Pro Thr Ala Gly
0

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 &0

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110
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Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile Val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140

Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr Val Thr Tyr Lys Cys Pro His Ile Thr Glu Val Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Thr Tyr Gly
180 185 190

Thr Cys Asn Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala
195 200 205

Leu Ala Pro His Val Gly Met Gly Leu Asp Thr Arg Thr Gln Thr Trp
210 215 220

Met Ser Ala Glu Gly Ala Trp Arg Gln Val Glu Lys Val Glu Thr Trp |
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe Leu Ala His
245 250 255

Tyr Ile Gly Thr Ser Leu Thr Gln Lys Val Val Ile Phe Ile Leu Leu
260. 265 270

Met Leu Val Thr Pro Ser Met Thr Met Arg Cys Val Gly Val Gly Asn
275 280 285

Arg Asp Phe Val Glu Gly Leu Ser Gly Ala Thr Trp Val Asp Val Val
290 295 300

Leu Glu His Gly Gly Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Gln Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350
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Arg Cys Pro Thr Gln Gly Glu Ala Ile Leu Pro Glu Glu Gln Asp Gln
355 360 365

Asn Tyr Val Cys Lys His Thr Tyr Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Val Thr Cys Ala Lys Phe Gln
385 390 395 . 400

Cys Leu Glu Ser Ile Glu Gly Lys Val Val Gln His Glu Asn Leu Lys
405 410 415

Tyr Thr Val Ile Ile Thr Val His Thr Gly Asp Gln His Gln Val Gly
420 425 430

Asn Glu Thr Gln Gly Val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
. 465 470 475 480

Asn Lys Ala Trp Met Val His Arg Gln Trp Phe Phe Asp Leu Pro Leu
485 490 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510

Glu Leu Leu Val Thr Phe Lys Asn Ala His Ala Lys Lys Gln Glu Val
515 520 525

Val Val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

Ala Thr Glu Ile Gln Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe Val Leu Lys Lys Glu Val Ser Glu
580 585 590
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Thr Gln His Gly Thr Ile Leu Ile Lys Val Glu Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala
610 615 620

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro Val Val Thr Lys Lys Glu
625 630 635 640

Glu Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 650 655

Val Ile Gly Ile Gly Asp Lys Ala Leu Lys Tle Asn Trp Tyr Lys Lys
660 665 670

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg
675 680 685

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
690 695 700

Gly Val Leu Asn Ser Leu Gly Lys Met Val His Gln Ile Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly Val Ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly Val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ile Val Thr Leu Tyr Leu Gly
755 760 765

Val Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val His Thr
785 790 795 800

Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leu Ala
805 810 815

Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830
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Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro Glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met Thr Gly
850 855 860

Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 880

Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895

Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu Val
915 920 925

Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
- 945 950 955 960

Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp Ile Glu
965 970 975

Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe Ile Glu
080 985 990

Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
995 1000 1005

Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala Gly Pro
1010 1015 1020

Val Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gln Ile Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 ' 1050

Asp Gly Thr Thr Val Val Val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 ‘ 1065
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Pro Ser Leu Arg Thr Thr

1070

Trp Cys Cys Arg Ser Cys

1085

Glu Asp Gly Cys Trp Tyr
1100

Lys Glu Glu Asn Leu Val
1115

Gln Val
1130

Asp Asn Phe Ser

Leu Glu Glu Met Leu Arg
1145

Leu Leu Val Ala Val Ser
1160

Ser Phe
1175

Arg Asp Leu Gly

Met Thr
1190

Asp Asp Ile Gly

Ala Ala Phe Lys Val Arg
1205

Arg Lys Leu Thr Ser Lys

1220

Val Leu Leu Ser Gln Ser
1235

Thr Asp Ala Leu Ala Leu
1250

Asn Met
1265

Glu Lys Tyr Gln

Cys Val
1280

Pro Asn Ala Val

Thr
1075

Ala Ser Gly Lys Leu Ile Thr Glu
1080

Thr
1090

Leu Pro Pro Leu Arg Tyr Arg Gly
1095

Gly Met Glu Ile Arg Pro Leu Lys Glu
1105 1110

Asn Ser Leu Val Thr Ala Gly His Gly
1120 1125

Leu Gly Val Leu Gly Met
1135 1140

Ala Leu Phe

Thr
1150

Arg Val Gly Thr Lys
1155

His Ala Ile

Phe Val Thr Leu Ile Thr
1165 1170

Gly Asn Met

Arg Val Met Val Met Val
1180 1185

Gly Ala Thr

Met
1195

Gly Val Thr Tyr Leu Ala Leu Leu
1200

Pro Thr Phe Ala Ala Gly Leu Leu Leu
1210 1215

Glu Leu Met Met Thr Thr
1225 1230

Ile Gly Ile

Thr
1240

Ile Pro Glu Thr Ile Leu Glu Leu

1245

Gly Met Met Val Leu Lys
1255 1260

Met Val Arg

Leu Ala Val Thr Ile Met
1270 1275

Ala Tle Leu

Tle Leu Gln Asn Ala Trp Lys Val Ser
1285 1290
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Cys

Ser

Lys

Thr

Val

Ile

Cys

Ala

Ser

Ile

Thr
Ile
Ala
Ala

Leu

Thr
1295

Ser
1310

Gly
1325

Ser
1340

Gly
1355

Pro
1370

Tyr
1385

Ala
1400

Pro
1415

Lys
1430

Gly
1445

Thr
1460

Gly
1475

Glu
1490

Gly
1505

Ile Leu Ala Val

Gln Gln Lys Thr

Leu Asn Pro Thr

Lys Lys Arg Ser

Met Val Ser Ile

Met Thr Gly Pro

Val Leu Thr Gly

Asp Val Lys Trp

Ile Leu Ser Ile

Asn Glu Glu Glu

Leu Leu Val Ile

Ala Ala Ala Trp

Val Leu Trp Asp

Leu Glu Asp Gly

Tyr Ser Gln Ile

Val
1300

Ser Val Ser Pro

Asp Trp Ile Pro Leu
1315

Ala TIle Phe Leu Thr
1330

Trp Pro Leu Asn Glu
1345

Leu Ala Ser Ser Leu
1360

Leu Val Ala Gly Gly
1375

Arg Ser Ala Asp Leu
1390

Glu Asp Gln Ala Glu
1405

Thr
1420

Ile Ser Glu Asp

Glu Gln Thr Leu Thr
1435

Ser Gly Leu Phe Pro

1450

Tyr
1465

Leu Trp Glu Val

Val
1480

Pro Ser Pro Pro

Ala Tyr Arg Ile Lys
1495

Gly Ala Gly Val Tyr
1510
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Leu Phe Leu Thr
1305

Ala Leu Thr Ile

1320

Thr
1335

Leu Ser Arg

Ala Ile Met Ala
1350

Leu Lys Asn Asp
1365

Leu Leu Thr Val
1380

Glu Leu Glu Arg
1395

Ile Ser Gly Ser
1410

Gly Ser Met Ser
1425

Ile Leu Ile Arg
1440

Val
1455

Ser Ile Pro

Lys Lys Gln Arg

1470

Pro Met Gly Lys
1485

Gln Lys Gly Ile
1500

Lys Glu Gly Thr

1515
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Phe

Lys

Leu

Glu

Pro

Gly

Gly

Gly

Ala

Asp

Gly
Ala
Val
Arg

Ile

His
1520

Thr Met Trp His

Gly Lys Arg Ile Glu
1535

Ile Ser Tyr Gly Gly
1550

Gly Glu Glu Val Gln
1565

Arg Ala Val Gln Thr
1580

Thr
1595

Ile Gly Ala Val

Ser Pro Ile Ile Asp

1610

Asn Gly Val Val Thr
1625

Gln Thr Glu Lys Ser
1640

Ile Phe Arg Lys Arg
1655

Ala Gly Lys Thr Lys
1670

Ile Lys Arg Gly Leu
1685

Val
1700

Ala Ala Glu Met

Tyr Gln Thr Pro Ala

1715

Val
1730

Asp Leu Met Cys

Arg Tyr Leu Pro Ala

Val
1525

Thr Arg Gly Ala Val
1530

Leu Met His

Pro Ser Trp Ala Asp Val
1540 1545

Lys Lys Asp

Gly Trp Lys Leu Glu Gly Glu Trp Lys
1555 1560

Val
1570

Leu Ala Leu Glu Pro Gly Lys Asn
1575

Lys Pro Gly Leu Phe Lys
1585 1590

Thr Asn Ala

Leu Asp Phe Ser Pro Gly Thr Ser
1605

Ser
1600

Lys Gly Lys Val Val
1620

Lys
1615

Gly Leu Tyr

Arg Ser Gly Ala Tyr Val Ser Ala Ile

1630 1635

[le Glu Asp Asn Pro Glu Ile Glu Asp
1645 1650

Arg Leu Thr Ile Met Asp Leu His Pro
1660 1665

Ile Val Arg Glu

1675 1630

Arg Thr Leu Ile Leu Ala Pro Thr Arg
1690 1695

Glu Glu Ala Leu Arg Gly Leu Pro Ile
1705 1710

Ile Arg Ala Val His Thr
1720 1725

Gly Arg Glu

Ala Thr Phe Thr Met
1740

His
1735

Arg Leu Leu
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Ser Pro Val Arg Val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu

Ala His

Ser Thr

Ala Thr

Pro

1745

Phe Thr Asp Pro
1760

Arg Val Glu Met
1775

Pro Pro Gly Ser
1790

Ile
1805

Ile Asp Glu Glu

Ser Gly His Glu Trp Val

Phe Val

Arg Lys

Asp

Val Thr

Arg

Asp

His

Lys

Asn

1820

Pro Ser Ile Lys
1835

Asn Gly Lys Lys
1850

Ser Glu Tyr Val Lys

1865

Thr Asp Ile Ser
1880

Val
1895

Ile Asp Pro Arg

Gly Glu Glu Arg Val
1910

Ser Ser Ala Ala Gln

1925

Asn Glu Asn Asp Gln
1940

Asp Glu Asp Cys Ala
1955

1750

1755

Ala Ser Ile Ala Ala Arg Gly Tyr Ile

1765

Gly Glu Ala Ala Gly
1780

1770

Ile Phe Met Thr
1785

Arg Asp Pro Phe Pro Gln Ser Asn Ala

1795

1800

Arg Glu Ile Pro Glu Arg Ser Trp Asn

1810 1815
Thr Asp Phe Lys Gly Lys Thr Val Trp
1825 1830

Ala Gly Asn Asp Ile Ala Ala Cys Leu

1840

Val
1855

1845

Ile Gln Leu Ser Arg Lys Thr Phe

1860

Thr Arg Thr Asn Asp Trp Asp Phe Val

1870

1875

Glu Met Gly Ala Asn Phe Lys Ala Glu

1885

Arg Cys Met Lys Pro Val

1900

Ile Leu Ala Gly Pro Met

1915

1890

Ile Leu Thr
1905

Pro Val Thr
1920

Arg Arg Gly Arg Ile Gly Arg Asn Pro

1930

Tyr
1945

His
1960
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Trp Lys Glu Ala Lys

1935

Ile Tyr Met Gly Glu Pro Leu Glu

1950

Met Leu Leu
1965
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Asp Asn Ile Asn Thr Pro
1970

Pro Glu Arg Glu Lys Val
1985

Arg Gly Glu Ala Arg Lys
2000

Asp Leu Pro Val Trp Leu
2015

Asn Tyr Ala Asp Arg Arg

2030

Gln Tle Leu Glu Glu Asn

2045

Gly Glu Arg Lys Lys Leu
2060

Ser Asp Pro Leu Ala

2075

Tyr

Gly Arg Lys Ser Leu Thr

2090

Leu Pro Thr Phe Met Thr
2105

Ala Val Leu His Thr
2120

Leu

His Ala Leu Ser Glu Leu

2135

Thr
2150

Leu Leu Leu Ala Thr

Met Ser Ala Arg Gly Ile

2165

Ile Ile Thr Ala Ser Ile

2180

Glu Gly Ile Ile Pro Ser
1975 1980

Met Phe Glu

Asp Ala Ile Asp Gly Glu Tyr Arg Leu
1990 1995

Thr
2005

Phe Val Asp Leu Met
2010

Arg Arg Gly

Ala Tyr Arg Val Ala Ala Glu Gly Ile
2020 2025

Trp Cys Phe Asp Gly Val
2035 2040

Lys Asn Asn

Val
2050

Glu Val Glu Ile Trp Thr Lys Glu
2055

Pro Arg Trp Leu Asp Ala Arg Ile
2070

Lys
2065

Leu Lys Glu Phe Lys Glu Phe Ala Ala
2080 2085

Leu Asn Leu Ile Thr Glu Met Gly Arg
2095 2100

Gln Lys Ala Arg Asp Ala Leu Asp Asn
2110 2115

Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2125 2130

Pro Glu Thr Leu Glu Thr Leu Leu Leu

2140 2145
Val Thr Gly Gly Ile Phe Leu Phe Leu
2155 2160

Gly Lys Met Thr Leu Gly Met Cys Cys
2170 2175

Leu Leu Trp Tyr Ala Gln
2185 2190

Ile Gln Pro
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His Trp Ile Ala Ala Ser

2195

Leu Leu Ile Pro Glu Pro

2210

GIn Leu Thr Tyr Val Val

Thr Met

2225

Ala Asn Glu Met
2240

Leu Gly Leu Gly Ser Ile

2255

Leu Asp Ile Asp Leu Arg

Val

Asn

Thr

Asp

Asn

Tyr

Ala

Asp

Lys

2270

Ala Thr Thr Phe Val
2285

Ser Ser Val Asn Val

2300

Val Leu Met Gly Leu
2315

Ile Gly Val Pro Leu
2330

Pro 1Ile Thr Leu Thr
2345

Ala Ile Ile Gly Pro
2360

Gin Lys Arg Ala Ala
2375

Gly 1Ile Thr Vval Ile
2390

Phe Glu Lys Gln Leu
2405

Ile
2200

Ile Leu Glu Phe

Glu Lys GIn Arg Thr
2215

Ile Ala Ile Leu Thr
2230

Gly Phe Leu Glu Lys
2245

Ala Thr Gln Gln Pro
2260

Pro Ala Ser Ala Trp
2275

Thr
2290

Pro Met Leu Arg

Ser
2305

Leu Thr Ala Ile

Gly Lys Gly Trp Pro
2320

Leu Ala Ile Gly Cys
2335

Ala Ala Leu Phe Leu
2350

Gly Leu Gln Ala Lys
2365

Ala Gly Ile Met Lys
2380

Asp Leu Asp Pro Ile
2395

Gly Gln Val Met Leu
2410
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Phe Leu Ile Val
2205

Pro Gln Asp Asn
2220

Val
2235

Val Ala Ala

Thr
2250

Lys Lys Asp

Glu Ser Asn Ile
2265

Thr
2280

Leu Tyr Ala

His
2295

Ser Ile Glu

Ala Asn Gln Ala
2310

Leu Ser Lys Met
2325

Tyr Ser Gln Val

2340

Leu Val Ala His
2355

Ala Thr Arg Glu
2370

Asn Pro Thr Vval
2385

Pro Tyr Asp Pro
2400

Leu Val Leu Cys
2415
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Val

Ala

Asn

Asn

Ser

Ile

Arg Thr Thr Trp Ala Leu Cys Glu

Thr Gln Val Leu Met Met
2420 2425 2430
Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Glu Gly

2435

Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala Val

2450

Ile Phe Arg Gly Ser
2465

Ile Met Lys Asn Thr
2480

2440

2455

Tyr Leu Ala Gly Ala

2470

Thr
2485

Asn Thr Arg Arg

2445

Ser Met Ala
2460

Gly Leu Leu Phe
2475

Gly Thr Gly Asn
2490

Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu Asn Ala

2495

2500

Leu Gly Lys Ser Glu Phe Gin Ile Tyr Lys Lys

Glu

Thr

Phe

Leu

Lys

His

Arg

Cys

2510

Val
2525

Asp His His Ala Val
2540

Val
2555

Glu Arg Asn Met

Gly Cys Gly Arg Gly
2570

Asn Val Arg Glu Val
2585

Glu Glu Pro Ile Pro
2600

Leu Gln Ser Gly Val
2615

Asp Thr Leu Leu Cys
2630

2515

Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys

2530

Ser Arg Gly Ser Ala

2545

Val
2560

Thr Pro Glu Gly

Gly Trp Ser Tyr Tyr
2575

Lys Gly Leu Thr Lys

2590

Met
2605

Ser Thr Tyr Gly

Asp Val Phe Phe Ile
2620

Asp Ile Gly Glu Ser

2635
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2505

Ser Gly Ile Gln

2520

Arg Gly Glu
2535

Lys Leu Arg Trp

2550

Lys Val Val Asp

2565

Cys Gly Gly Leu

2580

Gly Gly Pro Gly
2595

Trp Asn Leu Val
2610

Pro Pro Glu Lys
2625

Ser Pro Asn Pro

2640
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Thr

Asn

Pro

Lys

Thr

Ser

Met

Ser

Asp

Thr

Tyr

Met

Val

Gly

Glu Pro Lys Glu Gly Thr Lys

Val
2645

Trp
2660

Tyr
2675

Tyr
2690

His
2705

Ser
2720

Arg
2735

Gly
2750

Tle
2765

Ser
2780

His
2795

Val
2810

Pro
2825

Gln
2840

2855

Glu Ala Gly Arg Thr
2650

Leu Arg Val Leu

Leu Asn Asn Asn Thr
2665

Gln Phe Cys Ile

Met Pro Ser Val Ile Glu Lys Met Glu

2680

Gly Gly Ala Leu Val
2695

Arg Asn Pro Leu

Glu Met Tyr Trp Val
2710

Ser Asn Ala Ser

Val Asn Met Ile Ser Arg Met Leu Ile

2725

Tyr Lys Lys Ala Thr
2740

Tyr Glu Pro Asp

Thr Arg Asn Ile Gly Ile Glu Ser Glu
2755

Ile Gly Lys Arg Ile Glu Lys Ile Lys

2770

Trp His Tyr Asp Gln Asp His Pro Tyr
2785 -

Gly Ser Tyr Glu Thr
2800

Lys Gln Thr Gly

Asn Gly Val Val Arg Leu Leu Thr Lys
2815

Met Val Thr Gln Met
2830

Ala Met Thr Asp

Gln Arg Val Phe Lys
2845

Glu Lys Val Asp

Lys Leu Met Lys
2860

107

Asn Leu Val Glu
2655

Lys Val Leu Asn

2670

Ala Leu Gln Arg
2685

Ser Arg Asn Ser
2700

Gly Asn Ile Val
2715

Asn Arg Phe Thr
2730

Val
2745

Asp Leu Gly

Ile Pro Asn Leu
2760

Gla Glu His Glu
2775

Lys Thr Trp Ala

2790

Ser Ala Ser Ser

2805

Pro Trp Asp Val
2820

Thr
2835

Thr Pro Phe

Thr
2850

Arg Thr Gln

Ile Thr Ala Glu
2865
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Trp

Thr

2885

Gly

Ala

Asn

Met

Gly

Glu

Arg

Leu

Met

Glu

Glu

Asn

Met

Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr
2870 2875

Arg Glu Glu Phe Thr Arg Lys Val Arg Ser

23890

Ala
2900

Ile Phe Thr Asp Glu Asn Lys Trp Lys

2905

Val
2915

Glu Asp Ser Arg Phe
2920

Trp Glu Leu Val

Leu His Leu Glu Gly Lys
2930 2935

Cys Glu Thr Cys

Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe
2

2945 950

Ser
2960

Arg Ala Ile Trp Tyr
2965

Met Trp Leu Gly

Phe
2975

Glu Ala Leu Gly Phe
2980

Leu Asn Glu Asp

Glu Asn Ser Leu Ser Gly Val Glu Gly Glu
2990 2995

Gly Tyr Ile Leu Arg Asp Val Ser Lys Lys
3005 3010

Tyr
3020

Ala Asp Asp Thr Ala Gly Trp Asp Thr
3025

Asp Leu Lys Asn Glu Glu Met Val Thr Asn
3035 3040

His
3050

Lys Lys Leu Ala Glu Ala Ile Phe Lys
3055

Val Val Arg Val Gln Arg Pro Thr Pro
3070

Lys
3065

Asp Ile Ile Ser Arg
3080

Arg Asp Gln Arg Gly
3085
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Pro Arg Met Cys
2880

Asn Ala Ala Leu
2895

Ser
2910

Ala Arg Glu

Asp Lys Glu Arg
2925

Val
2940

Tyr Asn Met

Gly Lys Ala Lys
2055

Ala Arg Phe Leu
2970

His
2985

Trp Phe Ser

Gly Leu His Lys
3000

Glu Gly Gly Ala
3015

Arg Ile Thr Leu
3030

His
3045

Met Glu Gly

Leu Thr Tyr Gln
3060

Arg Gly Thr Val
3075

Ser Gly Gln Val
3090
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Gly

Ile

Leu

Val

Cys

Ala

Glu

Ser

Val

Ile

Gly

Arg

Ser

Lys

Arg

Thr
3095

Arg
3110

Thr
3125

Gly
3140

Val
3155

Leu
3170

Pro
3185

His
3200

Val
3215

Ser
3230

Lys
3245

Asp
3260

His
3275

His
3290

Val
3305

Tyr Gly Leu Asn Thr Phe Thr Asn Met

3100

Gln Met Glu Gly Glu Gly Val Phe Lys
3115

Ile Thr Glu Glu Ile Ala Val Gln Asn

3130

Ser Arg Met Ala Ile

3145

Arg Glu Arg Leu

Val Lys Pro Leu Asp Asp Arg Phe Ala
3160

Asn Asp Met Gly Lys
3175

Ile Arg Lys Asp

Ser Arg Gly Trp Asn Asp Trp Thr Gln
3190

His Phe His Glu Leu
3205

Ile Met Lys Asp

Pro Cys Arg Asn GIn Asp Glu Leu Ile
3220

Gln Gly Ala Gly Trp Ser Leu Arg Glu
3235

Ser Tyr Ala Gln Met

Trp Ser Leu Met
3250

Leu Arg Leu Ala Ala Asn Ala Ile Cys
3265

Ser Arg Thr Thr Trp

3280

Trp Val Pro Thr

Glu Trp Met Thr Thr
3295

Glu Asp Met Leu

Trp Ile GIn Glu Asn Pro Trp Met Glu
3310

109

Glu Ala Gln Leu
3105

Ser TIle Gln His

3120

Trp Leu Ala Arg
3135

Ser Gly Asp Asp

3150

Ser Ala Leu Thr

3165

Ile GIn Gln Trp
3180

Val
3195

Pro Phe Cys

Gly Arg Val Leu
3210

Gly Arg Ala Arg
3225

Thr
3240

Ala Cys Leu

Tyr Phe His Arg

3255

Ser Ala Val Pro
3270

Ser Ile His Ala

3285

Thr
3300

Val Trp Asn

Asp Lys Thr Pro
3315
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Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys

3320

3325

3330

Arg Glu Asp

Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp

3335

Ala Lys
3350

Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met

3365

Asn Ile Gln Ala Ala

3340

3355

3370

3345

3360

Lys
3375

Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp

3380

<210> 10
211>
212>
<213>

<220>
<223>

<400> 10
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
geeetggtgg
tfggggaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcattg
ttactggtca
gtcatgtatg
ttaacaccac

ggggcttgga

10723
DNA
NEFF3

ctacgtggac
ttttttaatt
ctttcaatat
gatfctcact
cgttecticg
ttaaaaaatc
tgaacatctt
tgatggegtt
daagggggag
ccatggactt
ataccgaacc
ggacatgcac
attcaggaat

agcatgctca

3385

BEIHHREIER 4, BVS

cgacaaagac
agagagcaga
gctgaaacge
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
acctctcttg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa

gagagtagag

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagctcetg
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctggt
gaacggagac
acaagagctg

agctggatac

110

agggagctaa
ataaccaacg
gcgtgtegac
gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gcgaacccct
cagaggggat
ctgtcacgta
gcaatctcac
gagagaagcg
agacatggat

tcagaaacce

Ile Asn Gln Val Arg Ser Leu Ile

Arg Phe

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgatagtg
caacaaatgc
taaatgcecc
gtctacctgg
ctcagtagct
gtcatcggaa

aggattcgceg

60
120
180
240
300
360
420
430
540
600
660
720
780
840
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ctcttggeag
tttgtcctaa
agagactttg
ggatgegtea
acagccaagg
accacggcaa
cagtacattt
ggaaaaggag
ttggtccaaa
catgcagtag
ccatcggtgg
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagctc
ggogcgtatca
ttagaacccce
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttgggagtca
aaatgtggca
ttccaaccag

atttgtggaa

gatttatggc
tgatgctggt
tggaaggagt
caaccatgge
aagtggctct
caagatgtcc
gcecggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga
attacaaaga
tgctgggatce
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctecatccac
cctttgggea
tcaggaaagg
tggcecattct
tgggaaaggc
catggatgat
acacttcaat
togtgcaggc
gtgggatttt
aatccccttc

tccgetcagt

ttatatgatt
cgeeecatcece
ctcaggtgga
ccagggaaaa
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gceggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccccatagag
ccetttgget
cagctacata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactagct

aacaagactg

gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg
tattgcattg
gagccttatce
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
gccatgeatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtyg
ggcaagatgt
gcttgggatt
gtttttggaa
attgggticce
tgcatagctg
tgcgttgtga
aacgtgcaca
tcagctatcc

gagaatctga

111

gaatccageg
gatgegtagg
atctggtgct
attttgaact
aagcctcaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac
caggagcaga
ttceteatge
ctgcectege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttcegt
gtgtgtatac
tagtgttgtg
ccggeattgt
gctggaaaaa
catggacaga
agaaagccca

tgtggaaaca

aactgtctte
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa
tggettgttt
aacaggcaat
tggagacace
tcecaggtca
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
asaagtggtt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgttt
gattggcacg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac

aataacacca

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac

caggcagaga

acattctatc
tgcaggcagg
catggggcaa
gceecgaaac
actatggett
tattctgega
atatgggtta
tcattgaagt
tfagaaagtga
gaccagegcta
ttgatitctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cgggtgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatgge
ccatgacagg
gatcggeega

tatcaggaag

agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactge
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg

cagtccaatc

gtgaagttaa
ctgcggecte
cictctacag
cccaacacaa
accaccaata
atgtcagecgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggaggec
gagagagcag

ctgtcaataa
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ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacce
catggcatct
tgactgagga
tcataacaga
atgggigetg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgeectact
agctgacctc
ccataccaga
qaatggtgag
tcccaaacge
tgtcecgttte
cattgacgat
gcaagaaaag
tagccagttc
tcctcactgt
ccgatgtcaa

caatatcaga

aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagectte
cagggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgttce
caaaggtctc
gagctggcca
tctcctaaaa
gtgctacgtg
atgggaagac

agatggtagc

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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atgtcgataa
ctggtgatcet
tgggaagtga
ggaaaggctg
tccecagatceg
cgtggcgctg
aaagacctaa

gaagtccagg

ggtcttttca

acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttiga
gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcectgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtag

gtagacttaa

aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagce
dgatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceeeeggg
gagaaatccce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac

atgccattga

tgagaagagg

ggaagaacaa
tcectgtatca
ggeeggagta
tggagccetat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagcetgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggececce
aagataccag
gtgtcatgec
gattatcatg
ctcaactcga
aagcagagac
tgaaégctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac

agacctacca

acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
cttceggeca
actagagttg
accccageca
acatttacca
gacgaagecc
gtggagatgg
ccatttccte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag

gtetggttgg
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tactcattag
cggeageage
tteettcace
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcage
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgeatgaa
tgeccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag

cctacagagt

aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
gotcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt

ggcagctgaa

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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ggcatcaact
gaagaaaacg
agatggttgg
gcagceggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttec
tacgttigtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcageaa
gtggacctcg

agagaagtca

acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggcgtacaa
cacttctggc
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagce
tcggagttce
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggtt

acttggecgg

gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag

aaggcctaac

aaggtggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgetctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegee
cttattggta
agctcagaaa
gattgaccta
gctcctagic
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctegg

daaddggdagga

tttgatggag
aaagaagggg
ccactggege
ctaatcacag
gacaécttag
agtgaactgc
ggagggatct

tgctgcataa

gcagcttcaa

cagagaacac
gcegeaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctceg
attggatgct
gcacattatg
agagcdagcgg
gatccaatac
ctctgcgtga
ttagctaccg
accattgegg
ctctttttta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt

ccaggacacg
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tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
tcacggectag
taatactgga
cccaagacaa
tggcaaacga
caacccagea
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggcecatcte
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact

aagaacccat

ccaaatccta
attgaaaccc
taaggaattt
gctcccaacce
cacggctgag
ggagacattg
gatgagcgea
catcctecta
gttttttcte
ccaactgacc
gatgggtttc
acccgagage
cgtggccaca
tgtgtcecta
gccattgtca
caaccccata
gcecaggactce
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta

ccececatgtea

6240

6300

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
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gcatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggce

gaattcacaa

aagtggaagt

gaaaggaatc
agagagaaga
tggettggag
ftctccagag
attfctaagag
tgggatacaa
gaaggagaac
gtocgtgtgc
caaagaggta
caactaatca
acagaagaaa
atggccatca

ttaacagctc

agaggatgga

ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagce
tatccaatgc
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgecttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgectgtgca
gtggagatga
taaatgacat

atgattggac

gegtettcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agcegaggcec
accaagaggc
tggcacctat
g£ggagadgga
aaactggtta
ttgtgttgte
gggaaagatt

acaagtgcce

agtggagttg
ggggagtcat
gtagaaaatt
ccctecagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
geettgggeg
gatagtaggt
gaaacatgtg
gcaaaaggca
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca

ttctgttcac
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acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagce
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagcet
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgcecgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggegegaaag
atgacaggtt
tacaacaatg

accatttcca

catcccgeea
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagca
cgtccccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaageget
ggaaccttca

tgagttaatc

7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
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atgaaagacg
gceegaatcet
tacgcccaaa
gctatttgcet
catgctaéac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gtictgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtce
catattgacg
gaacgeccaga
210> 11

211>
<212>
<213>

<220>
<223>

<400> 11

1

3391
PRT

NEFFF

gtcgegtact
cccaaggage
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
€Cgggagegce
gaccectecce
tcgctggaag
ctgggaaaga

aaatggaatg

cgttgttecec
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtegc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

BRIAEEMEE 4, BVS

tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcceegtcee
ctatgcagce
gaagctgtac
cagcaacaat
tagaggagac
tgctgtetee

atcaacaggt

10

aagatéaact
cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgttea
tgtagcteca
gcatggegta
gggggececaa
ccceecgaaa
tcagcatcat

tct

gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggcece
aggcaatgaa
agaagcagga
cggattaagce
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

Met Asn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
5

15

Lys Arg Glu Arg Asn Arg Val Ser Thr Val Gln Gln Leu ggr Lys Arg
20

25

Phe Ser Leu Gly Met Leu Gln Géy Arg Gly Pro Leu Lys Leu Phe Met
4

35

45

Ala Leu Val Ala Phe Leu %gg Phe Leu Thr Ile Pro Pro Thr Ala Gly

50

116

60

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile Val
115 120 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

Ile Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 150 155 , 160

Asp Thr Val Thr Tyr Lys Cys Pro Leu Leu Val Asn Thr Glu Pfo Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Met Tyr Gly
180 185 190

Thr Cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser Val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg Val Glu Ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly Gln Thr Gly Ile Gln Arg Thr Val Phe Phe Val Leu Met
260 265 270

Met Leu Val Ala Pro Ser Tyr Gf& Met Arg Cys Val Gly Val Gly Asn
275 280 285

Arg Asp Phe Val Glu Gly Val Ser Gly Gly Ala Trp Val Asp Leu Val
290 295 300
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Leu Glu His Gly Gly Cys Val Thr Thr Met Ala Gln Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu Val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp Gln
355 360 365

Gln Tyr Ile Cys Arg Arg Asp Val Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Val Val Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys Ser Gly Lys Ile Thr Gly Asn Leu Val Gln Ile Glu Asn Leu Glu
405 410 415

Tyr Thr Val Val Val Thr Val His Asn Gly Asp Thr His Ala Val Gly
420 425 430

Asn Asp Thr Ser Asn.His Gly Val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro Ser Val Glu Val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460 '

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu Val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met Val Thr Phe Lys Val Pro His Ala Lys Arg Gln
515 520 525

Asp Val Thr Val Leu Gly Ser Gln Glu Gly Ala Met His Ser Ala Leu
530 535 540
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Ala Gly Ala Thr

545

Gly His Leu Lys

Met Ser Tyr Thr

Ala Glu Thr Gln

Glu

Cys

565

Met

His

Ala Gly Ala Pro Cys

610

Glu Lys Val Val

625

Thr Asn Ser Val

Tyr Ile Val Ile Gly Val

Gly

Thr
645

Arg Lys Gly Ser Ser

Ala Lys Arg Met Ala Ile

690

Val Gly Gly Leu Phe

705

Gly Ser Val Tyr Thr

725

Ile Leu Ile Gly Phe

Thr Ser Met Ala Met

Leu Gly Val Met Val

770

Val Asp Ser Gly Asp Gly Asn His Met Phe Ala

550

555

560

Lys Val Arg Met Glu Lys Leu Arg Ile Lys Gly

570

575

Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met

585

590

Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly

600

605

Lys Val Pro Ile Glu Ile Arg Asp Val Asn Lys

615

620

Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn

630

635

640

Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser

665

650

655

Gly Asn Ser Ala Leu Thr Leu 218 Trp Phe
7

Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly

695

680

700

685

Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser

Thr Ser Leu Gly Lys Ala Val His Gln Val Phe

710

715

720

Thr Leu Phe Gly Gly Val Ser Trp Met Ile Arg

730

735

Leu Val Leu Trp Ile Gly Thr Asn Ser Arg Asn

745

750

Thr Cys Ile Ala Ala Gly Ile Val Thr Leu Tyr

760

765

Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys

775

119
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Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp Val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Secr His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020
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Gly

[le

Phe

Arg

Thr

Arg

Lys

His

Leu

Ala

Asn

Ala

Leu

Leu

Gly

Pro Val Ser Gln His
1025

Thr
1040

Gly Pro Trp His

Cys Asp Gly Thr Thr

1055

Gly Pro Ser Leu Arg
1070

Glu Trp Cys Cys Arg
1085

Gly Glu Asp Gly Cys
1100

Glu Lys Glu Glu Asn
1115

Gly Gln Val Asp Asn
1130

Phe Leu Glu Glu Met
1145

Ile Leu Leu Val Ala
1160

Met
1175

Ser Phe Arg Asp

Thr
1190

Met Thr Gly Asp

Leu Ala Ala Phe Lys
1205

Leu Arg Lys Leu Thr
1220

Ile Val Leu Leu Ser
1235

Asn Tyr Arg Pro Gly
1030

Leu Gly Lys Leu Glu
1045

Val
1060

Val Val Thr Glu

Thr Thr Thr Ala Ser
1075

Ser Cys Thr Leu Pro
1090

Trp Tyr Gly Met Glu
1105

Leu Val Asn Ser Leu
1120

Phe Ser Leu Gly Val
1135

Leu Arg Thr Arg Val
1150

Val
1165

Ser Phe Val Thr

Leu Gly Arg Val Met
1180

Ile Gly Met Gly Val
1195

Val
1210

Arg Pro Thr Phe

Ser Arg Glu Leu Met
1225

GIn Ser Thr Ile Pro
1240

121

Tyr His Thr Gln
1035

Met
1050

Asp Phe Asp

Asp Cys Gly Asn
1065

Gly Lys Leu Ile
1080

Pro Leu Arg Tyr
1095

Jle Arg Pro Leu
1110

Val
1125

Thr Ala Gly

Leu Gly Met Ala
1140

Gly Thr Lys His
1155

Len Ile Thr'Gly
1170

Val
1185

Met Val Gly

Thr
1200

Tyr Leu Ala

Ala Ala Gly Leu
1215

Met Thr Thr Ile

1230

Glu Thr Ile Leu
1245 '
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Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val

Val

Ile

Val

Leu

Thr

Ser

Met

Asn

Thr

Glu

Gly

Met

Ile

Ile

1250 1255

Arg Asn Met Glu Lys Tyr
1265 1270

GIn Leu Ala Val Thr

Leu Lys Met
1260

Tle Met Ala
1275

Leu Cys Val Pro Asn Ala Val Ile Leu Gln Asn Ala Trp Lys

1280 1285

Ser Cys Thr Ile Leu Ala Val Val Ser Val Ser

1295 1300

Thr Ser Ser Gln Gln Lys
1310 1315

Thr Asp Trp

[le Lys Gly Leu Asn Pro Thr Ala Ile
1325 1330

Arg Thr Ser Lys Lys Arg Ser Trp Pro
1340 1345

Ala Val Gly Met Val Ser
1355 1360

Ile Leu Ala

Asp Ile Pro Met Thr Gly Pro Leu Val
1370 1375

Val Cys Tyr Val Leu Thr
1385 1390

Gly Arg Ser

Arg Ala Ala Asp Val Lys
1400 1405

Trp Glu Asp

Ser Ser Pro Ile Leu Ser
1415 1420

Ile Thr Ile

Ser Ile Lys Asn Glu Glu Glu Glu Gln
1430 1435

Arg Thr Gly Leu Leu Val
1445 1450

Ser Ser

1290

Pro Leu Phe
1305

Ile Pro Leu Ala Leu

1320

Phe Leu Thr Thr Leu

1335

Leu Asn Glu Ala Ile

1350

Leu Leu Lys
1365

Ala Gly Gly Leu Leu

1380

Ala Asp Leu Glu Leu

1395

Gln Ala Glu Ile Ser

1410

Ser Glu Asp Gly Ser

1425

Thr Leu Thr Ile Leu

1440

Ile Ser Gly Leu Phe Pro Val Ser

1455

Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Val Lys Lys

1460 1465

122
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Gln Arg Ala Gly Val Leu Trp Asp Val Pro Ser Pro Pro Pro Met

1475

Gly Lys
1490

Ala Glu Leu Glu

Gly Ile Leu Gly Tyr Ser

1505

Gly Thr

1520

Phe His Thr Met

Met His

1535

Lys Gly Lys Arg

Asp Leu Ile Ser Tyr
1550

Lys

Lys Glu Gly Glu Glu
1565

Trp

Lys Asn Pro Arg Ala Val
- 1580

Ala Gly Thr Ile Gly
1595

Asn

Thr Ser Gly Ser Pro Ile

1610

Tyr Gly Asn Gly Val

1625

Leu

Ala Tle Ala GIn Thr Glu

1640

Glu Asp Asp Ile Phe Arg

1655

His Pro Gly Ala Gly Lys

1670

Glu Ala Ile Lys Arg
1685

Arg

1480

Asp Gly Ala Tyr Arg
1495

Gln Ile Gly Ala Gly Val

1510

1485

Ile Lys Gln Lys
1500

Tyr Lys Glu
1515

Trp His Val Thr Arg Gly Ala Val Leu

1525

1530

Ile Glu Pro Ser Trp Ala Asp Val Lys

1540

1545

Gly Gly Gly Trp Lys Leu Glu Gly Glu

1555

1560

Val GIn Val Leu Ala Leu Glu Pro Gly

1570

1575

Gln Thr Lys Pro Gly %eu Phe Lys Thr

1585

590

Ala Val Ser Leu Asp Phe Ser Pro Gly

1600

Ile Asp Lys Lys Gly Lys

1615

Val
1630

Lys
1645

Lys Arg Arg Leu Thr

1660

Thr
1675

Gly Leu Arg Thr Leu
1690

123

1605

Val Val Gly
1620

Thr Arg Ser Gly Ala Tyr Val Ser
1635

Ser Ile Glu Asp Asn Pro Glu Ile

1650

Ile Met Asp Leu
1665

Lys Arg Tyr Leu Pro Ala Ile Val

1680

Ile Leu Ala Pro
1695
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Thr Arg Val Val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu

Pro

Arg

Leu

Asp

Tyr

Met

Asn

Trp

Val

Cys

Thr

Phe

Ala

Leu

1700

Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala Val

1715

Glu Ile Val Asp Leu Met

1730

Leu Ser Pro Val Arg Val

1745

1705

1720

1735

1750

1710

His Thr Gly
1725

Cys His Ala Thr Phe Thr Met Arg

1740

Pro Asn Tyr Asn Leu Ile Ile Met

1755

Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly

1760

1765

1770

Ile Ser Thr Arg Val Glu Met Gly Glu Ala Ala Gly Ile Phe

1775

1780

1785

Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser

1790

1795

1800

Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser

1805

Asn Ser Gly His Glu Trp Val Thr Asp Phe Lys

1820

Trp Phe Val Pro Ser
1835

Leu Arg Lys Asn Gly Lys

1850

Phe Asp Ser Glu Tyr Val

1865

Val Val Thr Thr Asp
1880

Glu Arg Val Ile Asp Pro Arg Arg Cys Met Lys

1895

1810

1825

1815

Gly Lys Thr
1830

Ile Lys Ala Gly Asn Asp Ile Ala Alsa

1840

1855

1870

1845

Lys Val Ile GIn Leu Ser Arg Lys

1860

Lys Thr Arg Thr Asn Asp Trp Asp

1875

Ile Ser Glu Met Gly Ala Asn Phe Lys

1885

1900

1890

Pro Val Ile
1905

Thr Asp Gly Glu Glu Arg Val Ile Leu Ala Gly Pro Met Pro

1910

1915

124

1920



201945545

Val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys Val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe Val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro Val Trp Leu Ala Tyr Arg Val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly Val Lys
2t 2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn Val Glu Val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Tle Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Val Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala Val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145
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Leu Leu Leu Thr Leu Leu Ala Thr Val Thr Gly Gly Ile Phe Leu

2150

2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met

Cys

2165

Cys Ile Ile Thr Ala
2180

2170 2175

Ser Ile Leu Leu Trp Tyr Ala Gln Ile
2185 2190

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu

2195

Ile Val Leu Leu Ile Pro

2210

2200 2205

Glu Pro Glu Lys Gln Arg Thr Pro Gln
2215 2220

Asp Asn Gln Leu Thr Tyr Val Val Ile Ala Ile Leu Thr Val Val

2225

2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys

2240

Lys Asp Leu Gly Leu Gly

Asn

2255

Ile Leu Asp Ile Asp
2270

2245 2250

Ser Ile Ala Thr Gln Gln Pro Glu Ser
2260 2265

Leu Arg Pro Ala Ser Ala Trp Thr Leu
22175 2280

Tyr Ala Val Ala Thr Thr Phe Val Thr Pro Met Leu Arg His Ser

Ile

Gln

Lys

Gln

Ala

2285

Glu Asn Ser Ser Val
2300

Ala Thr Val Leu Met
2315

Met Asp Ile Gly Val
2330

Val Asn Pro Ile Thr
2345

His Tyr Ala Ile Ile
2360

2290 2295

Asn Val Ser Leu Thr Ala Ile Ala Asn
2305 2310

Gly Leu Gly Lys Gly Trp Pro Leu Ser
2320 2325

Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2335 2340

Leu Thr Ala Ala Leu Phe Leu Leu Val
2350 2355

Gly Pro Gly Leu Gln Ala Lys Ala Thr
2365 2370
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Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro

Thr Val
Asp Pro Lys Phe Glu Lys
405
Leu Cys
Cys Glu Ala Leu Thr Leu
Glu Gly Asn Pro Gly Arg
Met Ala5 Asn Ile Phe Arg
Leu Phe Phe Ile Met Lys
Gly Asn Ile Gly Glu Thr
Asn Ala Leu Gly Lys Ser

Ile Gln Glu Val Asp Arg

Gly Glu Thr Asp His His

Asp Gly Ile Thr

Val Thr Gln Val

2380

Val Ile Asp Leu Asp
2395

Gln Leu Gly Gln Val
2410

Leu Met Met Arg Thr
2425

Ala Thr Gly Pro Ile
2440

Phe Trp Asn Thr Thr
2455

Gly Ser Tyr Leu Ala
2470

Asn  Thr Thr Asn Thr
2485

Leu Gly Glu Lys Trp
2500

Glu Phe Gln Ile Tyr
2515

Thr Leu Ala Lys Glu
2530

Ala Val Ser Arg Gly
2545

2385

Pro Ile Pro Tyr
2400

Met Leu Leu Val
2415

Thr Trp Ala Leu
2430

Ser Thr Leu Trp .
2445

Ile Ala Val Ser
2460

Gly Ala Gly Leu
2475

Arg Arg Gly Thr
2490

Lys Ser Arg Leu
2505

Lys Lys Ser Gly
2520

Gly 1Ile Lys Arg
2535

Ser Ala Lys Leu
2550

Arg Trp Phe Val Glu Arg Asn Met Val Thr Pro Glu Gly Lys Val

2560

2565

Val Agp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly

2575

2580

Gly Lgu Lys Asn Val Arg Glu Val Lys Gly Leu Thr Lys Gly Gly

2590

127
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Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr

Leu

Glu

2600

Val
2615

Lys
2630

2605

Arg Leu Gln Ser Gly Val Asp

2620

Cys Asp Thr Leu Leu Cys Asp

2635

Asn Pro Thr Val Glu Ala Gly Arg Thr

2645

2650

Val Glu Asn Trp Leu Asn Asn Asn Thr

2660

Leu Asn Pro Tyr Met Pro

Gln

Asn

Ile

Phe Thr

Leu

Asn

His

Trp

Ser

2675

Arg Lys
2690

Ser Thr

2705

Val
2720

Ser

Met
2735

Gly Ser
2750

Leu Asp
2765

Glu Thr
2780

Ala Tyr
27795

Ser
2810

Met

Tyr Gly Gly

His Glu Met

Ser Val Asn

Arg Tyr Lys

Gly Thr Arg

Ile Ile Gly

Ser Trp His

His Gly Ser

Val Asn Gly

2665

Ser Val Ile

2680

Ala Leu Val
2695

Tyr
2710

Trp Val

Met
2725

Ile Ser

Lys Ala Thr

2740

Asn Ile Gly
2755

Lys Arg Ile

2770

Tyr
2785

Tyr
2800

Val
2815

Val Phe Phe

Ile Gly

Leu Arg Val

Gln Phe

Glu Lys Met

Gly Trp Asn
2610

Ile Pro Pro
2625

Glu Ser Ser Pro
2640

Leu Asn Leu
2655

Cys Ile Lys Val

2670

Glu Ala Leu
2685

Arg Asn Pro Leu Ser Arg

2700

Ser Asn Ala Ser Gly Asn

2715

Arg Met Leu Ile Asn Arg

2730

Tyr Glu Pro Asp Val Asp

Ile Glu

Glu Lys

Glu Thr Lys Gln Thr

128

2745

Ser Glu Ile Pro

2760

Ile Lys Gln Glu
2775

Asp Gln Asp His Pro Tyr Lys Thr

2790

Gly Ser Ala
2805

Val Arg Leu Leu Thr Lys Pro Trp

2820
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Asp Val

2825

Val Pro Met Val

Pro Phe Gly Gln Gln Arg

2840

Thr Gln Glu Pro Lys Glu

2855

Ala Glu Trp Leu Trp Lys

Met

2870

Cys
2885

Thr Arg Glu Glu

Ala Leu Gly Ala Ile Phe

Arg

Glu

Asn

Ala

Phe

Phe

His

Gly

Thr

2900

Glu
2915

Arg
2930

Met
2945

Lys
2960

Leu
2975

Ser
2990

Lys
3005

Ala
3020

Leu
3035

Ala Val Glu Asp

Asn Leu His Leu

Met Gly Lys Arg

Gly Ser Arg Ala

Glu Phe Glu Ala

Arg Glu Asn Ser

Leu Gly Tyr Ile

Met Tyr Ala Asp

Glu Asp Leu Lys

Thr
2830

Gln Met Ala Met

Val
2845

Phe Lys Glu Lys

Gly Thr Lys Lys Leu
2860

Glu Leu Gly Lys Lys
2875

Phe Thr Arg Lys Val
2890

Thr
2905

Asp Glu Asn Lys

Ser Arg Phe Trp Glu

2920

Glu Gly Lys Cys Glu
2035

Glu Lys Lys Leu Gly
2950

Ile Trp Tyr Met Trp
2965

Leu Gly Phe Leu Asn
2980

Leu Ser Gly Val Glu
2995

Leu Arg Asp Val Ser Lys

3010

Asp Thr Ala Gly Trp
3025

Asn Glu Glu Met Val Thr

3040

129

Thr
2835

Asp Thr Thr

Val
2850

Asp Thr Arg

Met
2865

Lys Ile Thr

Lys Thr Pro Arg

2880

Arg Ser Asn Ala
2895

Trp Lys Ser Ala
2910

Leu Val Asp Lys
2925

Thr
2940

Cys Val Tyr

Glu Phe Gly Lys
2955

Leu Gly Ala Arg
2970

Glu Asp His Trp
2985

Gly Glu Gly Leu
3000

Lys Glu Gly
3015

Asp Thr Arg Ile
3030

Asn His Met
3045
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Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr

Tyr

Thr

Gln

Gln Leu Ile Arg Gln Met Glu Gly Glu Gly Val Phe

Gln

Ala Arg Val Gly Arg Glu Arg Leu Ser Arg Met Ala

3050

Gln Asn Lys Val Val Arg Val Gln Arg Pro Thr

3065

Val
3080

Val
3095

3110

His

3125

3140

3055

3070

Met Asp Ile Ile Ser
3085

3060

Pro Arg Gly
3075

Arg Arg Asp Gln Arg Gly Ser Gly

3090

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala

3100

3115

3105

Lys Ser Ile
3120

Leu Thr Ile Thr Glu Glu Ile Ala Val Gln Asn Trp Leu

3130

3145

3135

Ile Ser Gly
3150

Asp Asp Cys Val Val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala

Leu

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr

Phe

Val

Ala

Cys

His

3155

Thr
3170

3185

Cys
3200

3160

Ala Leu Asn Asp Met
3175

3190

Ser His His Phe His
3205

Gly Lys Ile Arg Lys

Glu Leu Ile Met Lys

3165

Asp Ile Gln
3180

Gln Val Pro
3195

Asp Gly Arg
3210

Leu Val Val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg

3215

Arg
3230

3220

Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg

3235

3225

Glu Thr Ala
3240

Len Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe

3245

Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala

3260

3250 '

3265

130

3255

Ile Cys Ser Ala
3270
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Val Pro Ser His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr Val
3290 3295 3300

Trp Asn Arg Val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile Gln Ala Ala Ile Asn Gln Val Arg Ser
3350 3355 3360

Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp
3380 3385 3390

<210> 12
<211> 3391
<212> PRT
213> NEFT

<220> .
223> BEHEEMER 4, MVS

<400> 12
Met Asn Asn Gln érg Lys Lys Ala Lys Agn Thr Pro Phe Asn Mgt Leu
1 1 : 1

Lys Arg Glu Arg Asn Arg Val Ser Thr Val Gln Gln Leu Thr Lys Arg
20 25 30

Phe Ser Leu Gly Met Leu Gln Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

Ala %eu Val Ala Phe Leu Agg Phe Leu Thr Ile Pro Pro Thr Ala Gly
0 5 60
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Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn
85 90 95

Arg Arg Arg Ser Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr Val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile Val
115 120 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 135 140

Ile Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 150 155 160

Asp Thr Val Thr Tyr Lys Cys Pro Leu Leu Val Asn Thr Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Met Tyr Gly
180 185 190

Thr Cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser Val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 - 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg Val Glu Ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly Gln Thr Gly Ile Gln Arg Thr Val Phe Phe Val Leu Met
260 265 270

Met Leu Val Ala Pro Ser Tyr Gly Met Arg Cys Val Gly Val Gly Asn
275 280 285

Arg Asp Phe Val Glu Gly Val Ser Gly Gly Ala Trp Val Asp Leu Val
290 295 300
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Leu Glu His Gly Gly Cys Val Thr Thr Met Ala Gln Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu Val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp Gln
355 360 365

Gln Tyr Ile Cys Arg Arg Asp Val Val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Val Val Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys Ser Gly Lys Ile Thr Gly Asn Leu Val Gln Ile Glu Asn Leu Glu
405 410 415

. Tyr Thr Val Val Val Thr Val His Asn Gly Asp Thr His Ala Val Gly
. 420 475 430

Asn Asp Thr Ser Asn His Gly Val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro Ser Val Glu Val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu Val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met Val Thr Phe Lys Val Pro His Ala Lys Arg Gln
515 520 525

Asp Val Thr Val Leu Gly Ser Gln Glu Gly Ala Met His Ser Ala Leu
530 535 540
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Ala Gly Ala Thr Glu Val Asp Ser Gly Asp Gly Asn His Met Phe Ala
545 550 555 560

Gly His Leu Lys Cys Lys Val Arg Met Glu Lys Leu Arg Ile Lys Gly
565 570 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 590

Ala Glu Thr Gln His Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys Val Pro Ile Glu Ile Arg Asp Val Asn Lys
610 615 620

Glu Lys Val Val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn Ser Val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile Val Ile Gly Val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
660 665 670

Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
690 695 700

Val Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala Val His Gln Val Phe
705 710 715 720

Gly Ser Val Tyr Thr Thr Leu Phe Gly Gly Val Ser Trp Met Ile Arg
725 730 735

Ile Leu Ile Gly Phe Leu Val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr Ser Met Ala Met Thr Cys Ile Ala Ala Gly Ile Val Thr Leu Tyr
755 760 765

Leu Gly Val Met Val Gln Ala Asp Ser Gly Cys Val Val Ser Trp Lys
770 775 780
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Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val
785 790 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser Val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu Val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
015 920 925

Glu Val Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu
930 : 935 940

Lys Leu Lys Glu Lys Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

Ile Glu Val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020
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Gly Pro Val Ser GIn His Asn Tyr Arg Pro Gly Tyr

Ile

Phe

Arg

Thr

Arg

Lys

His

Leu

Ala

Asn

Ala

Leu

Leu

Gly

1025

Thr Giy Pro Trp His Leu Gly

1030

Lys Leu Glu

Val Val Thr Glu

1040 1045
Cys Asp Gly Thr Thr Val
1055 1060

His Thr Gln
1035

Met
1050

Asp Phe Asp

Asp Cys Gly Asn
1065

Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile

1070

Glu Trp Cys Cys Arg Ser

1085

1075

Cys Thr Leu Pro
1090

Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu

1100

Glu Lys Glu Glu Asn Leu Val Asn Ser Leu Val

1115

1105

1120

1080

Pro Leu Arg Tyr
1095

Ile Arg Pro Leu
1110

Thr Ala Gly
1125

Gly GIn Val Asp Asn Phe Ser Leu Gly Val Leu Gly Met Ala

1130 1135
Phe

1145 1150
Ile Leu Leu Val Ala Val

1160

Met
1175

Thr
1190

Met Thr Gly Asp

Leu Ala Ala Phe Lys Val

1205

Leu Arg Lys Leu Thr Ser

1220

1165

Ser Phe Arg Asp Leu Gly Arg Val Met Val

1180

Ile Gly Met Gly Val
1195

Arg Pro Thr Phe
1210

Arg Glu Leu Met
1225

1140

Leu Glu Glu Met Leu Arg Thr Arg Val Gly Thr Lys His

1155

Ser Phe Val Thr Leu Ile Thr Gly

1170

Met Val Gly
1185

Thr
1200

Tyr Leu Ala

Ala Ala Gly Leu
1215

Met
1230

Thr Thr Ile

Ile Val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu

1235

1240
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Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val

1250

Val Arg Asn Met Glu Lys
1265

Ile Leu Cys Val Pro Asn
1280

Val Ser
1295

Cys Thr Ile Leu

Leu Thr
1310

Ser Ser Gln Gln

Thr Ile Lys Gly Leu Asn
1325

Ser Arg Thr Ser Lys Lys
1340 »

Met Ala Val Gly Met Val
.. 1355

Asn Asp Ile Pro Met Thr
1370

Thr Val
1385

Cys Tyr Val Leun

Glu Arg Ala Ala Asp Val
1400

Gly Ser Ser Pro Ile Leu

1415

Met Ser
1430

Ile Lys Asn Glu

Ile Arg Thr Gly Leu Leu
1445

Ile Pro Ile Thr Ala Ala
1460

1255

Tyr Gln Leu Ala Val Thr

1270

Leu Lys Met
1260

Ile Met Ala
1275

Ala Val Ilec Leu Gln Asn Ala Trp Lys

1285

Ala Val Val Ser Val Ser

1300

1290

Pro Leu Phe
1305

Lys Thr Asp Trp Ile Pro Leu Ala Leu

1315

1320

Pro Thr Ala Ile Phe Leu Thr Thr Leu

1330

1335

Arg Ser Trp Pro Leu Asn Glu Ala Ile

1345

Ser Ile Leu Ala Ser Ser

1360

1350

Leu Leu Lys
1365

Gly Pro Leu Val Ala Gly Gly Leu Leu

1375

1380

Thr Gly Arg Ser Ala Asp Leu Glu Len

1390

1395

Lys Trp Glu Asp Gln Ala Glu Ile Ser

1405

1410

Ser Ile Thr Ile Ser Glu. Asp Gly Ser

1420

1425

Glu Glu Glu Gln Thr Leu Thr Ile Leu

1435

1440

Val ‘Ile Ser Gly Leu Phe Pro Val Ser

1450

1455

Ala Trp Tyr Leu Trp Glu Val Lys Lys

1465
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Gln Arg Ala Gly Val Leu Trp Asp Val Pro Ser Pro Pro Pro Met

1475

Gly Lys Ala Glu Leu Glu

1490

Gly Ile Leu Gly Tyr Ser

1505

Gly Thr

1520

Phe His Thr Met

Met His

1535

Lys Gly Lys Arg

Asp Leu Ile Ser Tyr
1550

Lys

Lys Glu Gly Glu Glu

1565

Trp

Lys Asn Pro Arg Ala Val

1580

Ala Gly Thr Ile Gly
1595

Asn

Thr Ser Gly Ser Pro Ile

1610

Tyr Gly Asn Gly Val

1625

Leu

Ala Ile Ala Glan Thr Glu

1640

Glu Asp Asp Ile Phe Arg

1655

His Pro Gly Ala Gly Lys

1670

Glu Ala Ile Lys Arg
1685

Arg

1480

Asp Gly Ala Tyr Arg

- 1495

Gln Ile Gly Ala Gly Val

1510

1485

Ile Lys Gln Lys
1500

Tyr Lys Glu
1515

Trp His Val Thr Arg Gly Ala Val Leu

1525

1530

Ile Glu Pro Ser Trp Ala Asp Val Lys

1540

1545

Gly Gly Gly Trp Lys Leu Glu Gly Glu

1555

1560

Val Gln Val Leu Ala Leu Glu Pro Gly

1570

1575

GIn Thr Lys Pro Gly Leu Phe Lys Thr

1585

1590

Ala Val Ser Leu Asp Phe Ser Pro Gly

1600

Ile Asp Lys Lys Gly Lys

1615

Val
1630

Lys
1645

Lys Arg Arg Leu Thr

1660

Thr
1675

Gly Leu Arg Thr Leu
1690

138

1605

Val Val Gly
1620

Thr Arg Ser Gly Ala Tyr Val Ser

1635

Ser Ile Glu Asp Asn Pro Glu Ile

1650

Ile Met Asp Leu
1665

Lys Arg Tyr Leu Pro Ala Ile Val

1680

Ile Leu Ala Pro
1695
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Thr Arg Val Val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu

Pro

Arg

Leu Leu Ser Pro Val Arg Val

Asp

Tyr

Met

Asn

Trp

Val

Cys

Thr

Phe

Ala

Leu

1700

Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala Val

1715

1705

1720

1710

His Thr Gly
1725

Glu Ile Val Asp Leu Met Cys H{s Ala Thr Phe Thr Met Arg

1730

1735

1740

Pro Asn Tyr Asn Leu Ile Ile Met

1755

Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly

1770

Ile Ser Thr Arg Val Glu Met Gly Glu Ala Ala Gly Ile Phe

Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe

1745 1750
1760 1765
1775 1789
1790 1795

1785

Pro Gln Ser
1800

Ala Pro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser

1805

Asn Ser Gly His Glu Trp Val Thr Asp Phe Lys
1830

1820

Trp Phe Val Pro Ser
1835

Leu Arg Lys Asn Gly Lys

1850

Phe Asp Ser Glu Tyr Val

1865

Val Val Thr Thr Asp
1880

Glu Arg Val Ile Asp Pro Arg Arg Cys Met Lys

1895

1810

1825

1815

Gly Lys Thr

[le Lys Ala Gly Asn Asp Ile Ala Ala

1840

1855

1870

1845

Lys Val Ile Gln Leu Ser Arg Lys

1860

Lys Thr Arg Thr Asn Asp Trp Asp

1875

Ile Ser Glu Met Gly Ala Asn Phe Lys

1885

1900

1890

Pro Val Ile
1905

Thr Asp Gly Glu Glu Arg Val Ile Leu Ala Gly Pro Met Pro

1910

1915
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Val Thr His Ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp GIn Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys Val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe Val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro Val Trp Leu Ala Tyr Arg Val Ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly Val Lys
2030 2035 2040

Asn Asn Gln Ile Leu Glu Glu Asn Val Glu Val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Tle Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Val Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala Val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

140
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Leu

Phe

Cys

Gln

Ile

Asp

Ala

Lys

Asn

Tyr

[le

Gln

Lys

Gln

Ala

Leu Leu Thr
2150

Leu Met Ser
2165

Cys TIle Ile

2180

Pro His Trp
2195

Val
2210

Leu Leu

Asn Gln Leu
2225

Ala Thr Met
2240

Asp Leu Gly
2255

Ile Leu Asp
2270

Ala Val Ala
2285

Glu Asn Ser
2300

Ala Thr Val
2315

Met
2330

Asp Ile

Val
2345

Asn Pro

His
2360

Tyr Ala

Leu Leu Ala Thr Val Thr Gly Gly Ile Phe Leu

Ala Arg

Thr Ala

Ile Ala

Ile Pro

Thr Tyr

Ala Asn

Leu Gly

Ile Asp

Thr Thr

Ser Val

Leu Met

Gly Val

Ile Thr

Ile Ile

2155

Gly
2170

Ile Gly Lys Met

Ser
2185

Ile Leu Leu Trp

Ala Ser Ile Ile Len
2200

Glu Pro Glu Lys Gln
2215

Val
2230

Val Ile Ala Ile

Glu Met Gly Phe Leu
2245

Ser Ile Ala Thr Gln

2260

Leu Arg Pro Ala Ser
2275

Phe Val Thr Pro Met
2290

Asn Val Ser Leu Thr
2305

Gly Leu Gly Lys Gly
2320

Pro Leu Leu Ala Ile
2335

Leu Thr Ala Ala Leu
2350

Gly Pro Gly Leu Gln
2365

141

2160

Thr
2175

Leu Gly Met

Tyr Ala Gln Ile

2190

Glua Phe Phe Leu
2205

Arg Thr Pro Gln
2220

Leu Thr Val Val
2235

Glu- Lys Thr Lys
2250

Gin Pro Glu Ser
2265

Ala Trp Thr Leu
2280

Leu Arg His Ser
2295

Ala
2310

Ile Ala Asn

Trp Pro Leu Ser
2325

Gly Cys Tyr Ser
2340

Phe Leu Leu Val
2355 '

Ala Lys Ala Thr
2370
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Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro

Thr Val
Asp Pro Lys Phe Glu Lys
Lep Cys
Cys Glu Ala Leu Thr Leu
Glu Gly Asn Pro Gly Arg
Met Ala Asn Ile Phe Arg
Leu Phe Ser ITle Met Lys
Gly Asn
Asn Ala Leu Gly Lys Ser

Ile GIn Glu Val Asp Arg
Gly Glu Thr Asp His His

Arg Trp Phe Val Glu Arg

Val

Gly

Asp Gly Ile Thr

Val Thr Gln Val

Ile Gly Glu Thr

Asp Leu Gly Cys Gly

Leu Lys Asn Val Arg

2380

Val Tle Asp Leu Asp
2395

Gln Leu Gly Gln Val
2410

Leu Met Met Arg Thr
24725

Ala Thr Gly Pro Ile
2440

Phe Trp Asn Thr Thr
2455

Gly Ser Tyr Leu Ala
2470

Asn Thr Thr Asn Thr
2485

Leu Gly Glu Lys Trp
2500

Glu Phe Gln Ile Tyr
2515

Thr Leu Ala Lys Glu
2530

Ala Val Ser Arg Gly
2545

Asn Met Val Thr Pro
2560

Arg Gly Gly Trp Ser
2575

Glu Val Lys Gly Leu
2590
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2385

Pro Ile Pro Tyr
2400

Met Leu Leu Val
2415

Thr Trp Ala Leu
2430

Ser Thr Leu Trp
2445

Ile Ala Val Ser
2460

Gly Ala Gly Leu
2475

Arg Arg Gly Thr
2490

Lys Ser Arg Leu
2505

Lys Lys Ser Gly
2520

Gly TIle Lys Arg
2535

Ser Ala Lys Leu
2550

Glu Gly Lys Val
2565

Tyr Tyr Cys Gly
2580

Thr Lys Gly Gly
2595
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Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr

Leu Val

Glu Lys

2600

Arg
2615

Cys
2630

Asn Pro Thr

Val

Leu

Gln

Asn

Ile

Phe

Leu

Asn

His

Trp

Ser

2645

Glu Asn
2660

Asn Pro
2675

Arg Lys
2690

Ser Thr

2705

Val
2720

Ser

Thr
2735

Met

Gly Ser
2750

Leu Asp
2765

Glu Thr
2780

Ala Tyr
2795

Ser Met

12810

2605

Leu Gln Ser Gly Val Asp Val Phe
2620

Asp Thr Leu Leu Cys Asp Ile Gly
2635

Val Glu Ala Gly Arg Thr Leu Arg
2650

Trp Leu Asn Asn  Asn Thr Gln Phe
2665

Ser Val Ile Glu Lys

2680

Tyr Met Pro

Tyr Gly Gly Ala Leu Val Arg Asn
2695

His Glu Met Tyr
2710

Trp Val Ser Asn

Ser Val Asn Met
2725

Ile Ser Arg Met

Arg Tyr Lys Lys Ala Thr Tyr Glu

2740

Gly Thr Arg Asn Ile Gly Ile Glu
2755

Ile Ile Gly Lys
2770

Arg Ile Glu Lys

Ser Trp His Tyr Asp Gln Asp His

2785

His Gly Ser Tyr
2800

Glu Thr Lys Gln

Val Asn Gly Val
2815

Val Arg Leu Len

143

Gly Trp Asn
2610

Phe
2625

Ile Pro Pro

Glu Ser Ser Pro
2640

Val
2655

Leu Asn Leu

Cys 1Ile Lys Val

2670

Met
2685

Glu Ala Leu

Pro Leu Ser Arg
2700

Ala Ser Gly Asn
2715

Leu Ile Asn Arg
2730

Pro Asp Val Asp
2745

Ser Glu Ile Pro

2760

Ile Lys Gln Glu
2775

Pro Tyr Lys Thr
2790

Thr
2805

Gly Ser Ala

Thr Lys Pro Trp
2820
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Asp

Pro

Thr

Ala

Met

Ala

Arg

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr

Asn

Ala

Val Gln Met Ala Met

2825

Val Pro Met Val Thr
2830

Phe
2840

Gly Gln Gln Arg Val
2845

Phe Lys Glu Lys

Gln Glu Pro Lys Glu Gly Thr Lys Lys Leu
2855 2860

Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys

Thr
2835

Asp Thr Thr

Val
2850

Asp Thr Arg

Met
2865

Lys Ile Thr

Thr Pro Arg

Thr Arg Lys Val Arg Ser Asn Ala

2870 2875 2880
Cys Thr Arg Glu Glu Phe
2885 2890 2895
Leu Gly Ala Ile Phe Thr

2900 2905

Glu Ala Val Glu Asp
2915

Ser
2920

2930 2935

Met
2945

Met Gly Lys Arg Glu Lys Lys Leu Gly
2950

Lys Gly Ser Arg Ala

2960

Ile Trp Tyr Met Trp
2965

Asp Glu Asn Lys Trp Lys Ser Ala

2910

Arg Phe Trp Glu Leu Val Asp Lys

2925

Cys Val Tyr
2940

Glu Phe Gly Lys
2955

Leu Gly Ala Arg
2970

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp

Phe

His

Gly

Thr

2975 2980

Arg Glu Asn Ser Leu Ser Gly Val Glu
2995

Ser
2990

Leu Gly Tyr Ile Leu Arg Asp Val Ser
3010

Lys
3005

Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp
3020 3025

Leu Glu Asp Leu Lys
3035

Asn Glu Glu Met Val
3040

144

2985

Gly Glu Gly Leu
3000

Lys
3015

Lys Glu Gly

Asp Thr Arg Ile
3030

Thr
3045

Asn His Met
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Glu Gly Glu His Lys Lys

Tyr

Thr

Gln

Gln

Gln

Ala

Asp

Leu

Gln

Phe

Val

Ala

Cys

His

3050

Gln Asn Lys
3065

Val
3080

Met Asp

Val
3095

Gly Thr

Leu Ile Arg
3110

His
3125

Leu Thr

Arg Val Gly
3140

Asp Cys Val
3155

Thr
3170

Ala Leu

Trp Glu Pro
3185

Cys Ser His

3200

Leu Val Vval
3215

Arg Ile Ser
3230

Leu Gly Lys
3245

Arg Arg Asp
3260

Val Val

Ile Ile

Tyr Gly

Gln Met

Ile Thr

Arg Glu

Val Lys

Asn Asp

Ser Arg

His Phe

Pro Cys

Gln Gly

Ser Tyr

Leu Arg

Leu Ala Glu Ala Ile
3055

Arg Val Gln Arg Pro
3070

Ser
3085

Arg Arg Asp Gln

Leu Asn Thr Phe Thr
3100

Glu Gly Glu Gly Val
3115

Glu Glu Ile Ala Val
3130

Arg Leu Ser Arg Met
3145

Pro Leu Asp Asp Arg
3160

Met
3175

Gly Lys Ile Arg

Gly Trp Asn Asp Trp
3190

His
3205

Glu Leu Ile Met

Arg Asn Gln Asp Glu
3220

Ala Gly Trp Ser Leu
3235

Ala Gln Met Trp Ser
3250

Len Ala Ala Asn Ala
3265

145

Phe Lys Leu Thr
3060

Thr
3075

Pro Arg Gly

Arg Gly Ser Gly
3090

Asn Met Glu Ala
3105

Phe Lys Ser Ile
3120

Gln Asn Trp Leu
3135

Ala
3150

Ile Ser Gly

Phe
3165

Ala Ser Ala

Lys Asp Ile Gln

3180

Thr
3195

Gln Val Pro

%ys Asp Gly Arg

Leu Ile Gly Arg

3225

Arg Glu Thr Ala
3240

Leu Met Tyr Phe
3255

Ile Cys Ser Ala
3270
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©

Val Pro Ser His Trp Val Pro Thr Ser Arg Thr Thr Trp Ser Ile

3275

His Ala Lys His Glu Trp Met

3290

Trp Asn Arg Val Trp Ile Gln Glu Asn Pro Trp Met

3305

3280

3295

3310

Thr Thr Glu Asp Met

3285

3300

3315

Leu Thr Val

Glu Asp Lys

Thr Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

3320

3325

3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser

3335

3340

3345

Thr Trp Ala Lys Asn Ile Gln Ala Ala Ile Asn Gln Val

3350

Leu Ile Gly Asn Glu Glu Tyr

3365

3355

3370

3360

Thr Asp Tyr Met Pro Ser

3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly Val Leu Trp

3380

210> 13
211>
12>

10723

3385

DNA
Q213> HEXEREMHER 2/1 (MVS)

<400> 13
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
gceetggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcaagcagg

accctcattg

ctacgtggac
ttttttaatt
cfttcaatat
gattctcact
cgttectteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagaggaaa

cgatggattt

cgacaaagac
agagagcaga
gctgaaacge
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc

gtcacttttg

gggagagttg

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgcgtgggg
ttcaagacct

tgtgaggaca

146

3390

agggagctaa
ataaccaacg
gegtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagccgea
ctgcaggtgt

cgatgaccta

Arg Ala

Arg Ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
tatgatagtt
caacatgtgc

caaatgcccc

60
120
180
240
300
360

420

480
540
600
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cggatcactg
gtgacctatg
ttggccecac
ggtgcttgga
gtgétagccc
ttcattttgc
agagacttcg
agttgcgtca
gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagttcaat
caccaggtgg
cctacgtegg
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
ttcacgtcta

agcggagttt

aggcggaacc
gaacgtgctc
acgtggggct
aacagataca
tttttctage
tgatgctggt
tggaaggact
ccaccatgge
accctgcagt
cgagatgtcc
gcegacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagccaa
cctttggtga
tcaagaaagg
tggccattcet
tgggaaaact

cttggaccat

agatgacgtt
tcaaactggc
tggcectagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca
aaaaaacaaa
tctgegtaaa
aacacaagga
gttcgtggac
gtgtgecaag
aaaatattca
tacagaacat
gaccgactac
gatggtgitg
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccagcatgga
tcecttttceg
ccecatagtce
gagctacatc
aagcagcata
gggagacacc
ggtacaccag

gaaaatagga

gactgttggt
gaacaccgac
acaagagccg
acttgggctc
ggaacatcca
atggccatgce
acatgggtgg
ccaacactgg
ttgtgcattg
gaagccacac
agaggctggg
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgecaggac
tatgtgatgt
actgttctgg
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
gtttttggaa

atagggattc

147

gc;atgccac
gagacaaacg
aaacgteggat
tgagacatcc
tcacccagaa
gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggcetg
tgacaaaact
ccgteccacac
caaccataac
cattagattg
aagaaagatc
ctgggectte
cagctcatgce
ctgegetgac
acctaaaatg
gcacaggctc
tgcaggttaa
agaaaggagce
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggttctat
ctgcatatgg

tgctgacatg

ggacacatgg
ttccgtegea
gtcctetgaa
aggattcacg
agggatcatt
aataggcaac
ggagcatgga
cttgaagacg
atcaaacacc
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcttgte
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttegaaa
tgceecgagga
aggaggagtg
agttttgttt

gctaggatta

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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aattcaagga
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
azaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctett
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gcecactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct

aatccaacag

acacgtccct
tggtgcagge
gtgggatttt
aatccccttc
tccgetcagt
acattctatc
tgcaggeagg
catggggceaa
gceeccegaaac
actatggcett
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttttgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa

ctatttttct

ttcgatgatg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcectttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg

aacaaccctc

tgcatcgceag
tgcgttgtga
aacgtgcaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagcea
atggtcctca
atcttgtacg
ttggcagtgg
ataccattag

tcaagaacca

148

ccggeattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggace
catggcatct
tgactgagga
tcataacaga
atgggtectg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcectact
agctgacctce
ccctaccaga
aaatggtgag
tcccaaacgce
tgtccgttfc
cattgacgat

gcaagaaaag

gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcec
gaagatagag
cctectggage
agtgtctcaa
aggtaagcett
ctgcggaaat
atggtgetge
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgteg
tatggtaggc
agcagccttc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
ccecactgttce
caaaggtctc

gagctggeca

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
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ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatcet
tgggaagtga
ggaaaggctg
tcccagatcg
cgtggegetg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt

ctaacagatg

ctatcatgge
ccatgacagg
gatcggecga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaatfat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
cteceeeggg
gagaaatccce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga

gigaagagceg

agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggetgg
ggagéctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggcecce
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata

gogtgattcte

gtgagcattt
gctggagegc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatageec
cgaaagagaa
cttcecggeca
actagagttg
accccagceca
acatttacca
gacgaagcecc
gtggagatgg
ccatttecte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac

gcaggaccta

149

tagccagttc
tcctecactgt
ccgatgtcaa
caatatcaga
tactcattag
cggeageage
ttccttcace
aagaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgeggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctget
atttcacaga
gtgaggcagce
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgeatgaa

tgccagtgac

tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata

ccactctagt

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
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gcagcacaaa
tacatggggsg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggtigg
gcagceggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgecac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg

aacgcattgg

gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctgge
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaage
tcggagttce
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctectgtgtga
cagggaggtt
acttggcegg
gaactggcaa

gaaaaagtga

aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtigt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctete
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegee
cttattggta
agctcagaaa
gattgaccta
gctectagtce
ggctttaacc
ttggaacact
agctggactt
cataggagag

attccagatc

aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtctggttgg
tttgatggag
aaagaagggg
ccactggege
ctaatcacag
gacaacttag
agtgaactgce
ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gcegeaacca
ggaagcattg
fcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagegg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttttcta
acgcttggag

tacaagaaaa

150

atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatcc
ctcaagtatt
ggceceatetce
tgtcaatgge
ttatgaagaa
agaaatggaa

gtggaatcca

ccagtacata.
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gcteecaace
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttcte
ccaactgacc
gatgggtttc
acccgagage
cgtggecaca
tgtgtccecta
gccattgtca
caaccccata
gcecaggactce
gaaaaaccca
gaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagcegattg

ggaagtggat

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
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agaaccttag
ggctcageaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgte
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactgeg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggetiggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgc

caaagaggta

caaaagaagg
aactgagatg
gttgtggeag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac

gtggacaagt

cattaaaaga
gttcgttgag
aggaggctgsg
aaaaggagga
gegtettcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
ttcecgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcce
accaagaggc

fggcacctat

ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat
gtagaaaatt
ccctecagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
geettggges
gatagtaggt
gaaacatgtg
gcaaaaggea
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg

ggactcaata

151

accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgtttictt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcece
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgcgt
agaaactaat
ccaggatgtg
ccatattcac
tttgggaget
tgtacaacat
gcagagecat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc

ctttcaccaa

tgtgtcgega
agggaaagta
aaggaatgta
cccecatgtca
catcccgeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac

agatataatt

tgaccaagac

tggatcagca
cgtceecatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac

tatggaagcc

7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420



201945545

caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcecgaatct
tacgcccaaa
gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtce
catattgacg
gaacgccaga
<210>
211>
<212>
<213>

<400> 14
agttgttagt

14

gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggage
tgtggagett
cggeagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcece
gacccctecee
tcgectggaag
ctgggaaaga

aaatggaatg

10723
DNA
BEINMAR 2

ctacgtggac

gttctaacag ttttttaatt

daaaacacgc

ctgacaaaga

ctttcaatat

gattctcact

gggagaagga
aaactggtta
ttgtgttgte
gggaaagatt
acaagtgccc
cgttgttcea
agggtggtct

gatgtacttc

atcacattgg‘

gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

(MVS)

cgacaaagac
agagagcaga
gctgaaacgc

tggaatgctg

gtetttaaaa
gcaagagigg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agceecgtee
ctatgcagcce
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctee

atcaacaggt

agattctttg

tctctgatga
gagagaaacc

cagggacgag

152

gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggeetgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggcgta
gggegeccda
cceccecgaaa
tcagcatcat

tct

agggagctaa
ataaccaacg
gcgtgtegac

gaccattaaa

cctaacaatc
gttatcaaga
cgcaagcget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagggtgtgg
ggaaatccca
aagcagggece
aggcaatgaa
agaagcagga
cggattaagce
aaagaagtca
cctgagaagg
gtggactagce
ggcgagatga
caaaaaacag

tccaggcaca

gctcaatgta
£4222ag2Cg
tgtgcaacag

actgttcatg

9480
9540
9600
9660

19720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10723

60
120
180
240



201945545

geeetggtgg
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcagge
gtaacttatg
ctcgttccac
ggggeetgga
atgatggcag
ttcatcttac
agagactttg
agctgtgtga
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggcctcg
cacaggcaat
tcaaattgga
gatgttgttg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggctcte

ggtcgectga

cgttecttcg tttecctaaca atcccaccaa

ttaaaaaatc
tgaacatctt
tgatggcgtt
agaaagggaa
ccatggacct
agaatgagcc
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctgge
tgacagctgt
tggaaggggt
cgacgatggc
agcctgecac
ctcgetgecc
gcaaacactc
gcattgtgac
cagaaaactt
gaadatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat

ttacagtcaa

aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
tggtgaattg
agaagacata
caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttca
ttcaggagga
aaaaaacaaa
cctaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgeecgtta
gacattggtce
ccaagaaggg
aaacttactc
aggaatgtca
acaacatgga
cccttttgag

cccaattgtg

aatgftttga
cgcagatctg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac

atgacaatgc

agetgggtty

ccaacattgg
tactgtatag
gaacccagece
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggcactgtca
ctgcagatgg
ccatggttgc
actttcaaaa
gccatgeaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt

aCagaaaaag

153

cagcagggat
gagggtticag
caggcatgat
gagaaccaca
aggttggegt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gttgcatagg
acatagtctt
attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagegga
atccccatge
cagcacttac
atctcaagtg
gcacaggaaa
tcagagtgca
tggaaaaaag

atagcccagt

attgaagaga
gaaagagatt
cattatgctg
catgatcgtc
gaacatgtgt
cgagtgtccc
gtccacgtgg
atcagtggca
gtcatcagaa
aggcttcacc
agecctgatc
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagag
accacagagt
ctctccaaga
ttggctggtg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta

caacatagaa

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



201945545

gcagdﬁcctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggggltt
aattcacgca
ttgggagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgeceg
aaagcctectt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga

aaagtcagac

catttggaga
ttaagaaagg
tggccatttt
taggaaaggc
catggactat
gcacctcact
tggtgcaggc
gtgggatttt
aatccccettc
tccgetcagt
acattctatc
tgcaggcagg
catggggcaa
gceeegaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggceta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat

caacttttgc

cagctacatc
aagttctatc
aggtgacaca
tctccaccaa
gaaaatcctc
gtctgtgaca
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcetttaga
aggtatgggc

agctggacta

atcataggag
ggccaaatgt
gcetgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtea
aacgtgecaca
tcagctatcc
gagaatctga
gtgaagttaa
ctgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc

ctcttgagaa

154

tagagccggg
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg
tgggaattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgctggace
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgccctact

agctgacctc

acaactgaag
aatgagggesg
gggaggagtg
agctgecttc
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctgc
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagecttc

caaggaattg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



201945545

atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcccagateg
cgtggegetg
aaagacctaa
gaagtccagg
ggtctttteca
acgtcaggat
gitgttacaa
gacaacccag
cacccaggag
cggggttitga
gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca

gatgaagaaa

ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggeega
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggagce
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
fggacctaat
actacaacct
gaggatacat
ctceceeeggg

gagaaatcce

tgtactcctce
cttaggcatg
tatcatggct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa
tcctgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagectgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggceece
aagataccag
gtgtcatgcec
gattatcatg
ctcaactcga
aagcagagac

tgaacgctcg

tcccagagea
atggtcctca
atcttgtgcg
ttggcagteg
ataccattag
tcaagaacca
gtgagcattt
getggaggece
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtggeatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aazaatccaa
ggtgctgtat
ggaaaagttg
gctatagecec
cgaaagagaa
cttcecggeca
actagagttg
accccageca
acatttacca
gacgaagccce
gtggagatgg
ccatttccte

tggaattccg

155

ccataccaga
aaatggtgag
tcccaaacge
tgtcecgttte
cattgacgat
gcaagaaaag
tagccagttc
tcctecactgt
ccgatgtcaa
caatatcaga
tactcattag
cggeagcage
ttccttcace
aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagce
agagcaatgc

gacatgaatg

gaccattctt
aaatatggaa
agtgatatta
cccactgttce
caaaggtctc
gagctggeea
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagce
aacaggattg
atggtacctg
cccaccceatg
tcttggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct

ttctcctgga

tggtaatggt

aagcattgaa .

catggacctc
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tggeattttt
accaatcata

ggtcacggat

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4300
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



201945545

tttaaaggga
tgectgagga
tatgtcaaga
ggtgecaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagceggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttge
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag

actgtcgatg

agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttctggé
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttce
cagctctttt
caaccagaga

gaataacagt

gttcgttcca
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggteggtgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgctcete
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegee
cttattggta
agctcagaaa

gattgaccta

agtataaaag
caactcagta
ttegtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgeac
atcattccta
cgcttgagag
gtctggttag
tttgatggag
a44gdagggg
ccactggegce
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgeataa
gcagecttcaa
cagagaacac
gcegeaacca
ggaagcattg
tcagcatgga
attgaaaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg

gatccaatac

156

caggaaatga
ggaagacctt
caactgacat
gctgeatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgca
cggagaccct
ttttattett
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagea
cgctgtatgce
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat

cttatgatcc

tatagcagct
tgattctgag
ttcagaaatg
accagtcata
céactctagt
ccagtacata
agctaaaatg
accagagcgt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcecaacce
cacggctgag
ggagacattg
gatgagcgca
catcctccta
gttttttcte
ccaactgacc
gatgggttic
acccgagage
cgtggccaca
tgtgtcecta
gccattgtea
caaccccata
gcecaggactce
gaaaaaccca

aaagtttgaa

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6430
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320



201945545

aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcageaa
gtggaccticg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggce
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag

ttctccagag

gacaagtaat
ctctgtgtga
cagggaggtt

acttggecgg

gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagce
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggecacgtga
tccatcttga
agctagggga
cacgettett

agaactccct

gctectagte
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgg
aaaaggagga
gegtettcaa
gtgtgacata
ccttaactta
cccatatatg
éttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa

gagtggagtg

ctctgegtga
ttagctaccg
accattgegg
ctcttttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagicat
gtagaaaatt
ccctecagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
geettggeeg
gatagtaggt
gaaacatgtg
gcaaaaggca

gecectaggat
gaaggagaag

157

ctcaagtatt
ggcccatctce
tgtcaatggce
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagce
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgcegt
agaaactaat
ccaggatgtg
ccgtattcac
tttgggagcet
tgtacaacat
gcagagceceat
tcttaaatga

ggctgcacaa

gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagiggat
tgtgtcgega
agggaaagta
aaagaatgta
ccecatgtcea
catcccgeea
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtceccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg

gctaggttac

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
3040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
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attctaagag
tgggatacaa
gaaggagaac
gtgegtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gcecgaatct
tacgcccaaa
getatttget
catgctagac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
gattagagga
agctgtagtc
catattgacg

gaacgccaga

210> 15

acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggage
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggcece
gacccctecce
tcgctggaag
ctgggaaaga

aaatggaatg

211> 10717

<212> DNA

gaaagaggga
agaagaccta
agccgaggece
accaagaggc
tggcﬁcctat
gggdagdagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ftacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcccegtece
ctatgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctce

atcaacaggt
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atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gecattcagea
ggcgegaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggectgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatccettat
gagaddgagga
gaagtcaggt
aaggacgtta
tfgtagctcca
gcatggegta
gggggeccaa
ccececcgaaa
tcagcatcat

tct

caccgceagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaagcegct
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctggtccata
cagpgtgtgg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaagce
aaagaagtca
cctgagaagg
gtggactagce
ggcgagatga
caaaaaacag

tccaggcaca

79180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10723
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Q213> #wEXSEZMET 2/3 (MVS)

<400> 15
agttgttagt

gttctaacag
aaaaacacgc
ctgacaaaga
geeetggtgg
tggggaacaa
ggaaggatgce
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctceece
ggagecttgga
atactagccc
tttatactat
agagatttig
gggtgtgtga
gaggccaccce
acaaccgact
aactacgtgt
ggcdagggad
gtggtgcaac
caccaggtgg
gctgaageca
ttggatttca
caatggttct

tggaacagga

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttcetteg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagaggaaa
ctatggatct
aagtggagcc
gaacatgcaa
atgttggcat
gacaagtcga
tatttcttge
taatgctggt
tggaaggcect
ctaccatggce
aactggcgac
caagatgtcc
gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc

aagagcttct

cgacaaagac
agagagcaga
gctgaaacge
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
atccctactt
gggagagatg
tgaagacatt
tcaagctgga

gggactggac

-gaaggtagag

ccattacata
taccccatcce
atcgggagct
taagaacaag
cctaaggaag
cacccaaggg
atacgtggac
atgcgecgaaa
caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgg

tgtgacattt

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttea
cgcagatctg
acgcgtgatg
ttcaagacag
tgtgatgaca
gactgctggt

gagcatagac

acacgcactc

acatgggccc
ggcacttccet
atgacaatga
acgtgggttg
cccacgetgg
ctatgcattg
gaagcgattt
agaggctggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggetag
atgaagaaca
écatcaggag

daaaatgcac
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agggagctaa
ataaccaacg
gegtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagageccgeg
cctetggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
ttaggcacce
tgacccagaa
gatgtgtagg
acgtggtgcet
acatagagct
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatggat
cttcagcaga

atgcaaaaaa

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctg
catgattgtg
caacatgtgc
caaatgcccce
atcgacatgg
atcagtggcg
gtcggctgaa
agggtttacc
agtggttatt
agtaggaaac
cgagcacggt
tcagaagacc
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact

gcaagaagta

60
120
180
240
300
360
420
430
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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gttgttcttg
caaacctcag
aaattggaac
gaagtctccg
gcaccctgea
ctgatcacag
cctecttttg
tggtacaaga
cgecatggeca
tcattaggga
gtcteectgga
aaaaatactt
gtcatggtegc
ggcagtggga
ccagaatccce
ggaatccget
aatcacattc
atcatgcagg
aaaacatggg
gatggeceeg
gaagactatg
gatgtattct
gcegatatgg
tctttcattg
gtgctagaaa
tatagaccag
gactttgatt
ccetetttga
tgcacattac

agaccattga

gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagea
agattcecttt
ccaatccagt
gagaaagtaa
agggaagctc
tfcttegggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
ttttcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagcaaa
aaacagcaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgctaag

aggagaaaga

gggagcaatg
tatctttecg
gagctatgca
tgggacaata
ctccacggag
ggtgaccaag
catagtaatt
gattgggaag
cacagectgg
ccaaatattt
tggaataggt
ttcatgcatc
tggttgcgtt
agacaacgtg
agcttcaget
actggagaat
tgaggtgaag
atctctgegg
aatgctctcet
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgecactgg
aattccaaag
acaaataaca
aacaacagtg
tgcetetgga
atacagaggt

agagaatttg

catacagcac
gggcacttaa
atgtgcttga
ctcattaagg
gatggacaag
aaggaggage
ggaattggag
atgttcgagg
gactttggat
gggagtgett
gtcctettaa
geggeeggea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcagecca
acagagtctc
acaaatagag
aatatatggce
gcggecataa
ctcaatgaca
ccaaaafcac
aatctcgctg
ggaccatggc
gtagtgactg
aaactcataa
gaggatgggtl

gtcaactcct

160

tgacaggagc
aatgtagact
gtagctttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagccct
ccactgccag
cagtgggteg
acacagccct
cctggatagg
ttgfgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacag
catggaagat
acaccctctg
gaccagtgtc
atctaggtaa
aggactgegg
cagaatggtg
gctggtacgg

tggtcacagc

tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
fgttttgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttgt
accagaattg
catcaaagga
gtattcatgg
ctttctecatt
gttggaagtt
agaaaaacag
agcegteeat
agagaaagcc
gagcaatgga
tcaacacaac
gctigagatg
aaatagagga
ctgeegatcet
gatggaaatc

tggacatggg

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



201945545

caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgegt
caattggcag
gcatggaaag
tcctcacage
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac

gctgaactgg
atcggagcecg
gctgttctaa
ctaatatcat
caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggdgcgggaa

ttgagaacat

acttttcact
taggaacgaa
acatgtcctt
acataggtat
ttgcagectgg
gaattgtact
tagccttagg
tgactatcat
tfgagttgcac
aaaaaacaga
ttctaacaac
tggcagtcgg
caggaccatt
ccgatttgga
gaagcagtcc
aagaggaaga
tttttcctgt
aacgggeegg
aagatggagc
gagtttacaa
tgcataaagg
atggaggagg
cactggagcc
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag

taatcttggc

aggagtcttg
acatgcaata
tagagacctg
gggcgtgact
actactcttg
cctcteecag
catgatggtc
ggctatcttg
aatattggca
ttggatacca
cctctcaaga
gatggtgagce
agtggctgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtta
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaag
ataccttccg

ccccactaga

ggaatggcat
ctactagttg
ggaagagtga
tatcttgcece
agaaagctéa
agcaccatac
ctcaaaatgg
tgcgteccaa
gtggtgtceg
ttagcattga
accagcaaga
attttagcca
gggctectea
gcagecgatg
ataacaatat
accatactca
atcacggcag
gatgticctt
aagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
ccaagagecg
gtatctctgg
gttgtgggtc
gcccagactg
agaagactga
gccatagtca

gttgtggcag
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tgttcctgga
cagtttcttt
tggttatggt
tactagcagec
cctccaagga
cagagaccat
tgagaaatat
acgcagtgat
tttceecact
cgatcaaagg
aaaggagctg
gttctctecet
ctgtgtgcta
tcaaatggga
cagaagatgg
ttagaacagg
cagcatggta
cacccecace
geattcttgg
totggcatgt
gggeggacgt
ggaaggaagg
tccaaacgaa
acttttctcce
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat

ctgaaatgga

ggaaatgctt
tgtgacattg
aggcgecact
cttcaaagtc
attgatgatg
fcttgagttg
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcca
gccattaaat
aaaaaatgat
cgtgctcact
agaccaggca
tagcatgtcg
attgctggte
cctgtggegaa
catgggaaag
atattcccag
cacacgtggc
caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
tggtgttgtt
tgaagacaac
ccteecaccea
aaaacggggt

ggaagccectt

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
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agaggacttc
attgtggacc
ccaaactaca
gctagaggat
gcecactcecce
gaaagagaaa
gggaagactg
aggaaaaatg
-aagactagaa
aatttcaagg
gatggtgaag
caaagaagag
ggggaacctc
gataacatca
gtggatgcca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt
actcagaagg
ggaagggegt
ctgacacttc
atagggaaga
gcacaaatac
ttgettattc
gtcatageca
aaaacgaaga
ctggacatag

gttacaccaa

caataagata
taatgtgtca
acctgattat
acatctcaac
cgggaageag
tccetgaacg
tttggttegt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
{tgaaatctg
ggatctattc
ctctgacccet
caagagaégc
acaaccatge
tggctacagt
tgaccctggg
agccacactg
cagaacctga
tcctcacagt
aagatctcgg
atctacgtcce

tgttgagaca

ccagacccca
tgccacattt
catggacgaa
tcgagtggag
agacccattt
ctcgtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagacccce
tctggeagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgcettg
accagtctgg
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtgaa
cacgggaggg
aatgtgctgc
gatagcagct
aaaacagaga
ggtggeegea
attgggaagc
tgcatcagcea

tagcattgaa

gccatcagag
accatgaggc
gcecatttea
atgggtgagg
cctcagagea
tccggacatg
aaagcaggaa
agtaggaaga
gttacaactg
agacgctgea
cctatgecag
aaaaatgaga
gcacactgga
cctagcatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtgc
ctgceggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgetgt

aattcctcag
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ctgtgcacac
tgctatcacc
cagacccagce
cagctgggat
atgcaccaat
aatgggtcac
atgatatagc
cctttgattc
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagce
acaaccaaat
agadattgaa
aatttaagga
gtaggctccee
tgcacacgge
ccctggagac
tcttgatgag
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaacccga
atgccgtgge

tgaatgtgtc

cggecgggag
agttagagtg
aagtatagca
ttttatgaca
catagatgaa
ggattttaaa
agcttgectg
tgagtatgtc
aatgggtgece
catactaaca
tagtgcagca
catatacatg
aatgctecta
gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagcce
aaccttcatg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttectagaa
gagcaacatc
cacaacattt

cctaacagct

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720

6780
6840
6900
6960
7020
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atagccaacc
gacatcggag
acagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggctetgt
aatccaggga
agttacttgg
aggggaactg

ttgggaaaaa

ttagcaaaag

gcaaaactga
ctcggttgtg
gtcaaaggcce
gggtggaatc
tgtgacacat
cgaacactca
ataaaggttc
aaatatggag
tgggtatceca
atcaacagat
agcggaaccce
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa

tggctttgga

aagccacagt
ttceccttet
ttttcttatt
gagaagctca
éagtgattga
taatgctect
gtgaggcttt
ggttttggaa
ccggagetgg
gcaacatagg
gtgaattcca
aaggcattaa
gatgettcgt
gCagaggagg
taacaaaagg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttcegg
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc

aagaattagg

gttaatgggt
cgccattgega
gogtagcacat
gaaaagagca
cctagatcca
agtcctctge
aaccttagct
cactaccatt
acttctettt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcaaagtgga
cataggggag
cttagtagaa
tatgccctca
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgetgaca
gactccattt
gaaagaaggc

gaagaaaaag

ctcgggaaag
tgctactcac
tatgccatca
gcggegegeca
ataccttatg
gtgactcaag
accgggeccea
gcggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtggag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggttga
gtcatagaaa
ctctcacgaa
tcatcagtga
gececacttacg
gagataccaa
acatcatggc
gaaacaaaac
aaaccttggg
ggacaacagc
acgaagaaac

acacccagga
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gatggccat{

aagtcaaccc
tagggccagg
tcatgaaaaa
atccaaagtt
tattgatgat
tctccacatt
tggctaacat
agaacacaac
ggaaaagecg
tccaggaagt
acgctgtgtce
cagaagggaa
gactaaagaa
ccatcccceat
tcttcatece
atcccacagt
acaacaacac
aaatggaage
actccacaca
acatgatttc
agccggatgt
acctagatat
actatgacca
agactggatc
acgtcgtecec
gcgtttttaa
taatgaaaat

tgtgcaccag

gtcaaagatg
cataactctc
actccaagca
cccaactgte
tgaaaagcag
gaggactaca
gtgggaagga
ftttagaggg
caacacaaga
attgaacgcg
ggatagaacc
gcgaggctca
agtagtggac
tgtaagagaa
gtcaacatat
gccagaaaag
ggaagcagga
tcaattttgce
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagaaagtg
aacagcagag

agaagaattc

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
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acaagaaagg
aagtcggcac
aatctccatc
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga
gaaatcgctg
atcagtggag
gctctaaatg
tggaatgatt
gacggtcgceg
atctcccaag
caaatgtgea
tgctcggcag
aaacatgaat
gaaaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgcc
aaatccggga

aggagacccc

tgagaagcaa
gtgaggetgt
ttgaaggaaa
gggaattcgg
tcttagagtt
ccctgagtgg
gcaagaaaga
cactagaaga
aactagccga
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggtg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaageage
tgccatccat
caaaactaac
ctatgctacce
atagcttgag
ggccacaaac

tccecttacaa

tgcagecttg
tgaagatagt

gtgtgaaaca

‘caaggcaaaa

tgaagcccta

agtggaagga
gg2gaggagca
cctaaaaaat
ggecatttte
aggcacagta
ctatggactc
aggagtcttt
gttagcaaga
tgtgaaacct
gattaggaaa
geeettetgt
tccatgtaga
gtctttgegg
cttccacaga
ttgggttcea
ggaagacatg
caaaactcca
gtgcggctca
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagccece
taaactatgc
catggaagct

atcgcagcaa

ggggccatat
aggttttggg
tgtgtgtaca
ggcageagag
ggattcttaa
gaagggctgce
atgtatgeeg
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
aaaagcattc
gtggggcgcg
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gagacggect
cgegacctea
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggt
gttagatccce
agaagagaag
gctagaagtce
gtccaaggac
agcctgtage
gtacgcatgg

caatggggec
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tcactgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctagg
atgacaccgc
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattgg
gtttggggaa
ggetggeggce
caacctggtc
ggaacagggt
gggaggaaat
taacaagcag
ttataggcaa
aggaagaage
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac

ccaaggcgag

gaacaagtgg
caaggaaagg
aaaaagagag
catgtggctt
ctggttctee
ttacattcta
aggatgggat
catggaagga
ggtggtgegt
agaccaaaga
agcccaacta
aatcacagaa
aagaatggcc
cgctttaaca
ttcaagagga
aatcatgaaa
cagagcccega
gtcttacgece
aaatgctatt
catacatgct
gtggattcaa
cccatacttg
ggccacctgg
tgaagaatac
aggagttctg
aagccatagt
gtcaggecat
aaggtgtaaa
tagcggttag

atgaagctgt

8820
8380
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
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agtctcgetg gaaggactag aéﬁttagagg agaccccccc gaaacaaaaa acagceatatt 10620
gacgctggga aagaccagag atcctgetgt ctecctcagea tcattccagg cacagaacgce 10680
cagaaaatgg aatggtgctg ttgaatcaac aggttct 10717
<210> 16

211> 10723

<212> DNA .

Q213> HmEREEPMIER 2/4 (MVS)

<220>

21> r

<222> (3773)..(3713)

<223> a B g

<220>

221>y

<222> (7026)..(7026)

<223> t B ¢

<400> 16

agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa gctcaatgta 60
gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacg gaaaaaggcg 120
aaaaacacgc ctttcaatat gctgaaacgc gagagaaacc gecgtgtcgac tgtgcaacag 180
ctgacaaaga gattctcact tggaatgctg cagggacgag gacctttaaa actgttcatg 240
gceetggtgg cgttecttcg tttcctaaca atcccaccaa cagcagggat attgaagaga 300
tggggaacaa ttaaaaaatc aaaagctatt aatgttttga gagggttcag gaaagagatt 360
ggaaggatge tgaacatctt gaataggaga cgcagctctg caggcatgat cattatgctg 420
attccaacag tgatggcgtt ccatttaacc acgcgtgatg gcgaacccct catgatagtg 480
gcaaaacatg aaagggggag acctctcttg tttaagacaa cagaggggat caacaaatgc 540
actctcattg ccatggactt gggtgaaatg tgtgaggaca ctgtcacgta taaatgcccce 600
ttactggtca ataccgaacc tgaagacatt gattgctggt gcaatctcac gtctacctgg 660
gtcatgtatg ggacatgcac ccagagegga gaacggagac gagagaageg ctcagtaget 720
ttaacaccac attcaggaat gggattggaa acaagagctg agacatggat gtcatcggaa 780
gggocttgga agcatgctca gagagtagag agetggatac tcagaaacce aggattcgeg 840
ctcttggecag gatttatgge ttatatgatt gggcaaacag gaatccageg aactgtctte 900
tttgtcctaa tgatgectggt cgeccccatce tacggaatge gatgegtagg agtaggaaac 960
agagactttg tggaaggagt ctcaggtgga gecatgggtcg atctggtget agaacatgga 1020

165
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ggatgcgtca
acagccaagg
accacggcaa
cagtacattt
ggadaaggag
ttggtccaaa
catgcagtag
ccatcggtgg
tctggaattg
cataagcaat
gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagete
gggegtatca
ttagaacccc
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttggeggtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca

tcatggaaaa

caaccatggc
aagtggctct
caagatgtcce
gceggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga
attacaaaga
tgctgggate
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatcecac
cctttgggga
tcaggaaagg
tggecattct
tgggaaaggc
catggatgat
acacttcaat
tggtgcaggc
gtgggatttt
aatccecttce
tccgetcagt
acattctatc
tgcaggcagg

catggggcaa

ccagggaaaa
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ccecatagag
ccctttgget
cagctacata
gagttccatt
aggtegaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct

agcaaaaatg

ccaaccttgg
tattgcattg
gagccttatce
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
gceatgeatt
tttgcaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gigataggtg
ggcaagatgt
gcttgggatt
gtttttggaa
attgggttcc
tgcatagetg
tgegttgtga
aacgtgcaca
tcagctatce
gagaatctga
gtgaagttaa
ctgcggecte

ctctctacag
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attttgaact
aagcctcaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac
caggagcaga
ttcctecatge
ctgeecetege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttcegt
gtgtgtatac
tagtgttgtg
ccggeattgt
gctggaaaaa
catggacaga
agaaagccca
tgtggaaaca
ctattatgac
agcccactga

agtctcataa

gactaagaca
atcaaacata
acaagaccaa
tggettgttt
aacaggcaat
tggagacacc
tcccaggtcea
tgaacccagg
atggcttgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gitctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgttt
gattggcacg
gacacfgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat

ccagaccttt

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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ctcattgatg
gaagttgaag
aaacaggatg
gtccatgeceg
aaagcctctt
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct

tgggaagtea

gceecgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cgggtgacat
caacttttge
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatggc
ccatgacagg
gatcggecga
tatcaggaag
aaaatgaaga
caggactttt

agaaacaacg

agcagaatgce
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcce
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactccte
cttaggcatg
tatcatggct
ttgcacaatd
aacagattgg
aacaaccctce
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagaacaa

tcctgtatca

ggeeggagta

cccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagca
atggtcctca
atcttgtgcg
ttggcagtag
ataccattag
tcaagaacca
gtgagcattt
getggaggec
gagagagcag
ctgtcaataa
acactgacca

ataccaatca

ttgtgggatg
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atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggace
catggcatct
tgactgagga
tcataacaga
atgggtgetg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
ttgcectact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacge
tgtcegtttc
cattgacgat
gcaagaaaag
tagccagtic
tcctcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcageage

ttcecttecacc

gaattcgttg
attgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa
aggtaagcett
ctgeggaaat
atggtgctgc
gtacgggatg
cacagctgga
cctggaggaa
ttcttttgtg
tatggtaggc
agcagccttce
carggaattg
gaccattctt
aaatatggaa
agtgatatta
cceactgttce
caaaggtctc
gagctggeca
tctcctaaaa
gtgctacgtg
atgggaagac
agatggtagc
aacaggattg
atggtacctg

cccacccatg

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
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ggaaaggctg
fcccagatcg
cgtggcgetg
aaagacctaa
gaagtccagg
gogtcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggttiga
gcecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgectgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact

gaagaaaacg

agatggttgg

aactggaaga
gagccggagt
ttctaatgca
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctceeeeggg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagageg
gaagagggag
aacctctgga
acatcaacac
atgccattga
tgagaagagg
acgcagacag
tggaagttga

atgctaggat

tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggageetgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggccecce
aagataccag
gtgtcatgcee
gattatcatg
ctcaactcga
aagcagagac
tgaacgctcg
gttcgttcea
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca

ctattctgac

agaattaagc,

ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatageece
cgaaagagaa
ctteecggeca
actagagttg
accccageca
acatttacca
gacgaagccce
gtggagatgg
ccatttccte
tggaattccg
agtataaaag
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtetggttgg
tttgatggag
aaagaagggyg

ccactggege
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aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagcegtccea
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagectga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcagce
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa

taaaagaatt

tcttggatat
gcatgtéaca
ggacgtcaag
ggaaggagaa
aacgaaacct
ttctcectgga
tggtaatggt
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gecacaccggg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagegt
gaaaaccttt
ggcagectgaa
ccaaatccta
attgaaaccc

taaggaattt

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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gcageceggaa
ttcatgactc
geaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagcyatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcageaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg

gecaggacgaa

gaaagtctct
agadaggtaag
gggcegtacaa
cacttctgge
ggaagatgac
aaatacagcc
ttattccaga
tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagce
tcggagttce
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtea
cagggaggtt
acttggccegg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gitgtggcag
aaggcctaac
ggaatctagt
acacattatt

cactcagagt

gaccctgaac
agacgcactg
ccatgetctc
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
ccttetegec
cttattggta
agctcagaaa
gattgaccta
gctectagte
ggctttaacc
tftggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctag
aaaaggagga
gcgtettcaa
gtgtgacata

ccttaactta

ctaatcacag
gacaacttag
agtgaactgce
ggagggatct
tgctgcataa
gcagcttcéa
cagagaacac
geegeaacca
ggaagcattg
tcagcatgga
attgazaatt
atgggtctcg
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctetgegtga
ttagctaccg
accattgcgg
ctettttcta
acgcttggag
tacaagaaaa
g£gagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagttg
ggggagtcat

gtagaaaatt
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aaatgggtag
cagtgctgea
cggagaccct
ttttattctt
téacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagca
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccétcatagg
cgggecatcat
cttatgatcc
ctcaagtatt
ggcecatete
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgtttrctt
caccaaatcc

gottgaacaa

gcteccaacc
cacggctgag
ggagacattg
gatgagcgca
catcctecta
gttttttcte
ccaactgacc
gatgggtttc
acccgagage
cgtggccaca
tgtgtcecta
gccattgtca
caaccccata
gcecaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
cceccatgtca
catccecgeca
cacagtggaa

caacactcaa

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7330
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
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ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
ctcggaagce
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggce
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctccagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgc
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgaaagacg
gceegaatct

tacgcccaaa

aggttctcaa
atggaggagb
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgcea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggage

tgtggagett

cccatatatg
cttagtgagg
ttcecgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagtg
£dddgaggga
agaagaccta
agccgaggcce
accaagagge
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgccce
cgttgttcecee
agggtggtct

gatgtacttc

ccctecagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
geettggggg
gatagtaggt
gaaacatgtg
gcaaaaggca
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgegggaga

cacagacgcg
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tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagcc
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa
atgccgatga
daatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgegaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggeetgttt

acctcaggct

ggaagcacta
cacacatgag
gatttcaagg
ggatgttegac
agatataatt
tgaccaagac
tggatcagea
cgtceccatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gttatcaaga
cgcaageget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct

ggcggcaaat

8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
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gctatttget
catgctaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gtictgtggt
catagtacgg
ggccatcata
tgtagaaaat
ggttagagga
agctgtagtc
catattgacg

gaacgccaga

cggecagtacc
atgaatggat
acccatggat
aaagagaaga
agaaéatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggce
gacccctecce
tcgetggaag
ctgggaaaga

aaatggaatg

atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcce

gtectgttga

gttccaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agcccecgtec
ctatgcagce
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctee

atcaacaggt
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gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggegta
gggggeccaa
ccececgaaa
tcagcatcat

tct

ctgétccata
cagggtgtgg
ggagatccca
aagcagggcce
aggcaatgaa
agaagcagga
cggattaagce
aaagaagtca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggcaca

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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[3EX]

Embodiments herein report compositions, uses and manufacturing of
dengue virus constructs and live attenuated dengue viruses. Some
embodiments concern a composition that includes, but is not limited to, a
tetravalent dengue virus composition. In certain embodiments,
compositions can include constructs of one or more serotypes of dengue
virus, such as dengue-1 (DEN-1) virus, dengue-2 (DEN-2) virus,
dengue-3 (DEN-3) or dengue-4 (DEN-4) virus constructs. In other
embodiments, constructs disclosed herein can be combined in a
composition to generate a vaccine against more one or more dengue virus
constructs that may or may not be subsequently passaged in mammalian
cells.
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10.

11.
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