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1. —Fo B SBEFR, 648 TH —aBEdFRA7: (1)
F 5| 89-266 = 350-375 Fr =4 5); (2) A7) 89-266 #= 350-375 Fi =
5\ 49 Z A, (3) 5] 89-266 Fv 350-375 AT = 5 7| 64 R E4bd; (4)
B3] 89-266 #= 350-375 Fi = A AR @ A5, (5) H5E®E (1) -(4)
w48, BT = AR (EIEA 0.01 REMGZFRAT; (6)
L& (1)-(4) FrFBFBRAFIGMEEE YA S0%HEEERAF);
(7) BEERLREMNT, e LR (1) -(4) BisFNEXGEFE
Fol, (8) #FALEE (1) -(4) Br=F58 200-B KRG EFBS5F);
(9) A L& (1) -(4) FIFAF6 100-RAEGEFBHAF; (10)
YA B (1) -(4) BTRAEI A0-BRGEFEAST; (11) AL
# (1) -(4) FrrAFae 20-RARMZFRAF]; (12) EHER (1)
-(4) IR RAFRERHGEFRAT, f (13) EHER (1)
-(4) B FRAGFLTRGEERAT.

2—RSBHEBEREHRII Y, SAERANEL | AR
Foley 10 MESRETANE Y 10 M EEHEEL,

3 A EERAEL 20 S EHTRITARI I RAE.

4—FECELRRET S EBSRABEENRK, 20— EH
FROFEBAEZL 1 R 2 TFHBFEASFF.

S—AOERMFNER 1Y SHERGEN.

6.—FSARAEL S A B ELR I,

T—FRaEH, B 535G e

(a) XA B FHF A5,

(b) 2HBFBAFH, ZVaETH—F: (1) A HRHMNEK ]
MBTRAFFNTREG SR E S —AHERERLO SHTE F(2)
OIEHABEOBRAER | IR —HPINNEETRF T e K
HARYERDLRY TR, o

(c) ZELIEFF,

S.AmA A B R THILM, HF, MEZHFBRAIALSFG.

0.0 BAZRKTHEM, ¥, HMAESHFRARLF .

10 A B R TEH, b, FRARDRIDFAINEAHYEL
FRAAEN, AEERKFFRETHE.
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11.—F SRR TEMNGELRNHED @,

12.—F & A BA) Z K 11 Frif o9 35 5 B L4 4 i 09 A 3 3 30 4 3%
B AR R E K.

B—HEEHEBRARESE. RAETEARPRTELEM P —FF
REFFGFE, QEBFRANEZR | W EBFRB LS ZHDHE
B4R,

14,40 B A 2K 20 895 3%, R P, AT Si g krtfolst,

1540 A 2K 20 697 %, CHEERAEL 7 MR E KL F
Frid s ey IR E 48,

16—FATAFAARETHARARELSE. AETHARAEFAR
TR ETHARELEHM T —FREFGHEB T &, G

(a) ARMEZR Tt iLEp e, UEREEEAAS®E,;
e

(b)) EARNTAAFRRHED ARG S TRAEHR LA S
B,

17.— A EE5HS TP RBRELDESRERABLN S RELGF
i, OEBRAZRTHEHBREIRELSIZHHHERA TP,

18.— 4 Bah Bk, QLG TH —Ee)R/EEBFT:

(a) B3| 267-349 #= 376-401 &5 5 5;

(b) B (a) AR EVAH S0%HARA MM FF; 5 (a) 95
FIEVBLA 70%MAR G AT 5 (a) AT E Y BAH 90%H 48 B
P 57

19.—F 45 B8 Sk, ARAAZBX 19BN SBTRTINHD,
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BREMMARZFCENHHIT &

AR,

AEZRPGBRMBINA RN G S HFB8, QIS5 F 7 foik Kk 57|
ABRIFAT 8|, SRR S BFBRAOEN, SHMRSBERGLEY
M (BB, REMP S @AY ), BFE S HTBRB AN %K,
ABAERATE BB ERNFT k. FAAKRH, KEARFR LG
MU LD TEERRESERAR, FREAREAD SR LR
FEGER, FHFRGBAFEREY S EGR,

AP HEZ

ARER-FRENRELSY, CEZRET MW ETFHRE, LK
Wodt, RKREAXEHS M $BR>RABRARELRER. RAEH
SEMG, HUHRERK. #Hld, MAGBERXEHARAFEE, AKE
E AT EY 20%-30%. BT FEBREZ, KR ELBIEEZHE
BRGAKFRGERNESH TRIEEY NG ES. KT EL B ML
BN FEFRTER, EHMARMT GREER.

RAFZREGAREFLASBRLTERTRRXAFE, £, AL
S RRLIMA THRERITEN SR E A BT HrBEARELE. FRA TR E
ARFENT iF, BREFRXRENREFLEGY, FHAAGE nf F AKX
ERERNEY. NELER, EFHEARMPHRE KLY 2000 F i
RRE.

RREFEZEZREZAHREHGTHACK, HBHRKFTES TN 6
A, REFHTHAMGAS ZHER, #lde, EABRRKKRELSETH
e ied A & R ARG, AR ERT, B
AN FERS. AEFHAERY, THRESHIE R E TIHAL
M AR AR, R R AR o) AR A A B, RRGCEF W
B A E TR A ) A, F 84K = B 69 A R & Tl LA )
1Tk $E,

SEERERL, AREAEHNERZIERY, RARMEDAR
FHOETTHEFRAMMNMBENE R, RELFE M MRABRY. B
WREGARFLSEAIRERRZTHO S TR EMERLAEH FHH%E.
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S T EARZFE TR, ARZRABLE V2 RAEOERG 4B
ReTGme), MAAREZRALS T RO ER PSRN, ZEZBPHE—
MNFIBRR HRE GEFEAN, LEIEE, B4 SEE L, pASLE
B2 B (CAD) Fovimakg 3-O-F A B8 (COMT) #k B ey 14,
ETHRREFENREL, i, £ R US5451,514 & PCT A5
W094/23044. H 4, L ECHER %A CAD 8573 B G b6 RSk ik,
SFBREAAXRETHARNAREN 4 (Grand C %, #H4 (FH)
163: 232-237 (1985) ) .

RELESBTELHMFHRBE KT ELMESRERBEN
FEBOSHTR, BHAELSHED THRDSHEGEAR. A,
KRB R E ZTH TFTREEY KRR ESERARG A, LB R Z
A8 7 ik

& R A

WERB, REXHRETHRAINETFHFF 1-266 2 35-375 AT =
MOBNERER, MRARINTR SAMEFINGES, 2F55)
1-266 #= 350-375 49 F- 5\ 643 K 5 %), AR TR, 55 %] 1-266. 350-375
i 5\ AR R YR A P S| R L TR, URE VSR FF] 1-266 Fo
350375 M T 3 S MFBRAB TR ITAEEAN S BF R (x-B4K),
ALK BERILPRAEA “REXPGSZHFR . ALPH S HFRKE
BT AR e P KT, FRRBEERRAEFLEHERERILY
B, BRETASAMERINGEN, ERMEFIfoEMedFE, AL
A, CHEARETHRARAR/RARESSHARMHEI B
ol ARXAZREBTHMAEF AT FF 267-349 #= 376-401 Ff 7 84
B SRAET, TRFIN SRRER URSFIR S RAFHRITR
B3 EReg % A,

— %@, FEARBETHEATERATENFRSOGLBH SHF
B ABR 4-2E8 (C4H), 5 288 3-#4E (C3H), %8 (PNL),
O-FRE4#E (OMT), AHEHABMEEE (CAD) , AiHB-3E A &
B# (CCR), XAAKELME (PAL) , 4- 528 s A %85
(4CL), HEHBAEHSE (CGT), MMIF P -5 #3585 (CBG ),
#B: (LAC) , L& WEs (POX) , FE#B-5-#1LE (FSH) , a i
Ay, owepER WAL A, o BLAHEE A TRA S, FEiB6AXE
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B, @fe & P450 LXXI1A, BRABHEAICE, XA BA4SE, £
KB RALEE, Fo Rk R REE,

BE—FREFTEF, AXVH EBFROELSALETIN—H6H
FERAFH SEFTE: (a) 5| 1-266 = 350-375 Fi = 5 &, (b)
F %) 1-266 #= 350-375 B 7 % M 8569 Z A (¢ %1 1-266 A= 350-375
w5 e R e AN, (d) A3 1-266 #= 350-375 Ff &5 5 65 B9
5l Fo (e) A5 1-266 #2 350-375 i 7= 3 BF B9 T4k, A AKX
B —FRETEF, SHFRESOEFI 1-266 F= 350-375 #) % #F
SHRFBOEETHEINEERL (x-BR) . AF—F &, SHFHRE
AR T B 5 1-266 F2 350-375 65 2 Fr 2 HF B B4 5 .

A—F @, ARAVRBTEARZVNEBEFROGEHN, MR SBHF
BMARBINRELE MR EFALPAINAS, XFEE5-—FHRXEFH LA
SRS B, TRETEAMBEMNY B EIREPHELRAS
Be..

BE—AH(F @, ALPRBTESIFTOQOEEALD TS
70 AL R KRN S F RSB AL EEN E ) — A (M 3R 569 T Ak
1, Fell B AEFF SN, FREETAEHE XA T ARE, &
RETORET LR S BFRAHANBENHAEANELRBERSESR
MR EANY S48, ARABREFHTF AL ELLEFF 6 DNA 4
MR ABARBF FRLLEFFIN G EE BB IEETAHY
B, TERRRABHTRALLFINRAAZRLBELARAYEFH T LR
7], R, HAMERARERG, wwLBmELTEE (CMV) B3F,
HREFHRF, o Kozak FFXQWRBF, URRBRHEBEEA
BARBALETLUTEATALPD.ATE-FRXEFELHAR T
ITREMAR, TARAEEE-REST. E—FHEkTHEFIEF, AT
REBRBITHANTUAERRFER. TAEHETACELELT LS
Ji&, 69 47 92

EBRA—F@, RETHLIR MK, b FRAEPEMALARHEY
e, TRBTEAMEHERN @G EDURTEREY G R Efof
¥.

FA—FE BRETEALT#HEDY BFREDHORRELS EARY
ik, TR T R eBER A ARLN EBF RO EMBEEESLE B AR
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Mgk EAy. E—FRaEAFTEF, TR BAREDERRES, K
ik B AR Febkt, ZAEkik B ER ( Eucalyptus grandis) #5254
( Pinus radiata) . EAEF @, BBETATESPELARETHARARE
SFNHEME TR, BHFECREASHARALY 2T R S EHES
i, AERBHLARWE, FEANTHRAPRBEDEKRGFHT
AR LR WA,

B—FE, ALARETATFREH e AiF L0 T —FrE5a

MWk, QHEBRE NG EHBERELSI ML FAEADWGERA
b ARG EEFEF, R BARESERRHY, Ktk g R
Foindt, BiLikit G Edfodadtiy. AEXVERET A K F 7 267-349,
376-401 P =4 B¢ 5 K6y S AR, AR PTE % AK&) TAK,

B B &Y 1) -0 B

BT EAWERETEMNEFmGLTIAT AL AG L4
JEFo AL AE, VAR RIFIX BRI Tk, FRRGHEMRALY.

B1RARARELEDASRERYTENR,

B2RARXOBEHYHE KL DNA M5, HEHY R EFKTLER
R EAMEGE—FHRINH(AR)FREBGE—FFRND
(FB) FAW., EREHERY, REARBLA LA AZTEMAKHE
fe oy st B AE M 69 DNA A&, i C-ESA kAR E—A773 ML
& L 89 DNA #f 5.

B3 AFERALGBEEY PG E—FFRAN B, Kid A
B A TRAFNA HEHEHZHERBE—FI RN DG AL
MHidh (SRR BHEY ) 69X B DNA L X, kil C-E R+
A EEH 13 A NG EE—FF R e R EHA AR
41 DNA % X.

B4 A FESLOBERD PRUNEEE—FFRMND. KiEA
Fo B AFRBFEF 403 AT B RS X EE— AR RE
M (BB GTBHEY) A E 4 DNA IR R, il C-ERF
A BAESH 12 A NEROEEE— A7 RS EERY LR
#1 DNA % X,

BSsiFB8ETRAARRRA LR RELEMEALTHREH
WP TRERAFES, AFERAREZLSENT S BT,
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i 20 3L

AREANESZHARANEARBREGOARY, T2R4-F5
Bf, MMBEF T8, REXZHEARANARBEEARZ XA, 2
EEFTHMORFTEENERERFAH TR E LA B EGEH R E
HEKR EFRRAGEDFZAARER —HFFZA, KAEFPHEZL
AR ERRE. Ao, EHTHMWHREEEZNE, KEEGEBAL
2RE. NLEREARBRAES T RGP HETRE L, KA
ARBLHHREMABRERRARE.

H1ix7TaaBREAHERERORERTRUARR FRLE—T 4
Bi, st-FABARTEHEIBITEMNERGRN. TLATERERE
#AEes (PAL) BEBABMEA, AMEEFR AR, REYHER 4-
ZACEE (C4H) sTHAHBETHRL, LWEBRN-FLdt. B4 L8 3-
AACEE R 2 - B SR AR kB, RE W O-W A48 (OMT) s
mERey B REATEA, UBBFIMTRE, MGRAT 4-F L8
W AEER (4CL) 558 A B4S, HBARTMHEMESE A, ALAH
BrifiBs A L RBE (CCR) BILBTMBLH B A TR AAMHE., ERA
ABBEH (CAD) 94EAT, ¥ MBS A 3t — 58 R A48,
REFELBURADBEACBX, REETAABETHBAESEH (CGT)
e P oLk B mpn R . BN Z G, EMME P -H4ET
(CBG)#4#E R T RFmmB ey A BEAT X, BB, A58 PNL).
F8E (LAC) At LB (POX) MHERATHZHERFERARLK
FE. .
FFEBEOHREN AR F —FBE——F#HE-5-21Lis (F5SH) . A4
TEHmMETBRARRELENSARER, TLA L Whetton R # Sederoff
RAEM @A, 70 1001-1013, 1995.

Sl ARELC TN EMEHAT S LEREY, KE4S
Fe PRI E T E ENFF. ETUEIRREABREFFHBARE
MBR, AHRZEEFTHALTRRARILHGALRPHR. RTRAEX
S, BT HRREANHEY TR LIWERRBRTLY, QIELETR, 4
BE.BRETRAITAY, FFHXRLAMERGE—FHiE. Bk,
BKESRXREAWESREZRA£4 PAL. C4H. 4CL Ao At B eg 15 A,
T VAR A R KR & 2 oh 6 Fe e = 0 65 AR
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R ARKEPF M, B3R TARALA S BT RO REARNEBiT
KERSBFBREAGSKRINBAEMREZEFTRTARTHEHD O R
FAE. b, TABIRRZEEE KR EFLEDEREBMELGEGLE
BN LS BAFHD A RE T, A EEwoHEP e B AR LB R
REAE. £, Bid AMEEAR R LHE NHAHE B A4S, T
AEAARFLZHORE. H5b TARVIBBAR X LA ERET
FRBGERNENEE, KENMAGRNE—FERAREOHSTESE,
M FHEARETHEARNARARENER. TERRFARAGEET
RRAAA G, Hlde, EATHRKGRM I AT, FALLRARKLE
RIRAH S B B 6 5 B,

BF—F®, AEXBRBETEASIN LT FF 1-266 = 250-375 #F =
S EWGEBEBRAH, HMEFFGER, SFF5 1-266, 350-375 Ff
THINGERFINEL TR, HETFHFF) 1-266, 350-375 Fr T A5 )
HAFes| AL TR, ZVAEAFF 1-266, 350-375 BT 7 $# 5 B
MO TR ENEEEEG S EFR (x-BR), ARASAFF) 1-266,
350-375 Fr w A5 69 o9 it KA 5], A LA B F R bR AEMNRA
“KEPH SHFR” . AXPERBET HH LTI 267-349 o
376-401 i 7t Bhg Ak, FTEFI ERER, URSFHELE
8 5 RRF P Fe Bk B 5 AR $ K.

ALFHEGSHETRRETAREI TR, PR EEEPEHL.
AREPHGELEZBTRA “F5” £, AZRAECRREASE—FTE
KESKRGZTERKREGRE. ARG A H T @A 5| 4 Fe/R 484
VAR AT B 8 2 K Ao/, PCR R 33 &-# DNA X & #4745 =] 5
R, BN TA—ARE KB GBE—F SR FAEE. TEKEHD
SBEFBRA/RAARBEELE SR, RELZAZARAG A
AR AHik, FFREKFF (QIEXTXEKELHTRALR), £
KO ZHFROFETHFTN XL TEIAT] 1-266, 350-375Z—
HEZHELERS (x-BK), AL TKE, #HEA “BETFT” 57
1-266, 350-375 AT & 32—, RFE KK, HHFF 1-266, 350-375 Ar-F
FR5l 6 —3R . £, TR A 1-266 F2 350-375 Bf = cDNA A7)
B FNFTERRZFRFMAETRAY ZEF84 RNA F7. L6545
7. EANAF. RXFF)%.
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%) 1-266 F» 350-375 AT = &) S B BT vA QL6 4 A § BR &) FF ik
# ( “ORFs” ) RH 45 FiLE. HIb, %5 % AKe FakkiER T
FAB R T 5] 1-266 2 350-375 T R R I E KRR EERKER TN P 5
E., TUARAKMABRN B AL Z L, Flie, BFTRB RSO
foAe i Fo AL BT AL E, BRBEEATFRELEZ RE TRGEES,
Blde, & F ORF oMW T EFRMTUEZEKR LKF
http://www.ncbi.nlm.nih.gov/gorf/gorfhtml. T AEKR KB S F 8 L5
E IR Fo R 5 TR AR, — B B FFARAE, 3T A RAR
B AT o g AR ST BT AR 5 FFAEAE SR AT IE K, AR K TR %A
TEFFEES SHFH., Ak, TUARARR NG S BT RELZLAS
AR & A iR AR,

—BEAREP R LTI AHAEAE, FTHEM/ AR
PP FFAiEE, RE, TUMBTARXG AL LN, HEHEHE
FAEERSEGRIDT. REEEF, LI FAFHE, TEAREHS
SMEANBEIEE, AMEEAROTEFHEELLY SR, GEHEL
MBS R LR, GiEEhEie. Al e, @
Wi, AR,

TARRAEALP S HFEBRITBALG SR, SFATEFHERY, 2
AT REAEMEFR, ESZRTRTFFERK, S BHEHMBEHEA
EOREMASY, HATEZEIMNEZMEEREG RISy S

_—

¥ .
AEPAEFERFT RN S HFRP/R S KETIUERNT X,

BHEOLHEEEARALPO—FR A ERFROEFLEARTRE
SRR AYOARAAT. E—FEHEFTRFT, BHFEMAAK, Hik
AXRKHY, EREARBIFBEEHREIEY, RAELENERFREH
. E-AREAGT B, RETATFAFAAXETHARE PRAAREY
WA F ik, AF HFCHEAARXAHREER BN @I, AR
RAGHER @A, FEAA THERRRAY LK FAFTRFTAESH
BHEGE. AEANEFRAQENTERETAZLASHFBRK FARNAK
FREE BEREFANANMULAAK T THARRRAAR A A
M, UERTEAREG GRS (FFF) ., PAERRES G SR,

AXRGS BHSBHRETATARAKE, HhEH4R, AR

7
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AL, B sh, A5 1-266 F2 350-375 Bt S HMF B A AR T
BRETRA TR EEFREH PN, FHFREHFININFIE B
KB S TR IS AR LIA. AALB ZBFEBRITHES
FEIRA, TATERLBE T LA LS M DNA 2 RNA 91T 4
HPAAMERGFE FEEARANEARAFX, AR ALER,
o KPP IE DNA £ XK. ARLKE 2 F 8% B FRIFEAT
ATPCRYy¥M. AAKPSEFRZITNHELTRIF4 34, ET
AL B R R R EAE R, 646w Synteni TR e %5 H K
( Palo Alto, Al R L) .

AEXPH EHFRETHA FHREREEL—F LD REEHAHH. 6
4o, PPRARET AR W — M ERIFE. RSB EEFREND
REWMELB —FEDT., HMESBHFRESARLAG —F S HFH.

AEPBHERF BT ESKRG SBFREMDAORRAEREY
SRIERTEAEN. RS BFRAET DNA # % ARfa ik &
FMHEZN. LLERRLAG BT RFERE TESC SRR
AW A RATALAN K 89 B KB A ARk

£ 1
2.3 20s $ A7) $BERAF
REE 4-248 (C4H) 2,3, 17, 48, 49, 92,
124, 125, 153-163
A58 3-BAEE (C3H) 4, 18, 50-52, 93, 101,
126, 127, 149-152
& 8 (PNL) 5,35, 36, 81, 116, 183
O-Fh 448 (OMT) 6, 22-25, 53-55, 94,
104-107, 173-175
M A BB 4.8 (CAD) 1,7, 30, 71, 95,
112, 164
KA BE-4 8 A L RBE (CCR) 8, 26-29, 58-70, 96,
108-111, 128-134,
167
FRHEBE I MEPAL) 9-11, 16, 45-47, 97,
98, 100, 122, 123, 176
242-248 325-331




E 2.5 &) 3 B35 FE S a il
A-F 28 4B A £38 (4CL) 2, 56-57, 90, 147, 158
265-266 348-349
A0 BE H) 4 K 445 B8 (CGT) 31-33, 72, 113-115,
135, 168
AN A0 H B -H] 482 B (CBG) . 34, 73-80, 1360141,
_ 165, 166
#8 (LAC) 37-41, 82-84, 117,
118, 142-144, 172
it &4 4 B5 (POX) 13, 42-44, 85-89, 91,
119-121, 145, 146, 332-333
177-182, 249-250, 347, 376-401
264, 350-375
T #8858 -5- 72 1L B (FSH) 19-21, 102, 103,
169-171
o I Hy B 184-186 267-269
ohelk B 97 K 4% 45 BE 187-192 270-275
el BR A BE A P R E 193-195 276-278
HEBHE A ERE 196-200 279-283
49 B8 & 4 P450 LXXIA 201-206 284-289
BB § AL B 207-217 290-300
251-263 334-346
KRB R EAH S 218 301
AR RS 219-233 302-316
5 ¥ BA L R 85 234-241 317-324

E—FRETEP, KEAVH S B S EFROUIELATH —4H
A5 (a) A% 1-266 7 350-375 B = A %l; (b) /%) 1-266 #= 350-
375 Br = 5 ey AR, (c) A3 1-266 = 350-375 B = 569 R & &
#her; (d) A3 1-266 = 350-375 Fi = A SR &E A5, # (e) £K
LFHAENE (a) -(d) AFFIR (a) - (d) AAFHHETHREL
HEV 50%. 75%. 90%H 98%48 B}t 7 7.

EH—7@, RETHRLAVASHFREDG S B K. £—
AERTRE, TR BIREIEFF] 267-349 F= 376-401 Ff =) R AR5

9
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), R A TR, AR BRALPN 2 HE8R(QLIELSFH I 1-266 F2 350-375
B3t $BF8R) Prkiie %K.

F—m o\, REARRBTEREH. SRAVH—FHREMH LS
BHFRAS. RE— R IO EBTRASGH ALY SHFERYIE
M, RNRBETSAMEEMG @B BIAFLEY.

MA@, KAXPRETEMSLEN, ZEHL S3IFTEHL
AERARHTHI. GEARLPBHEETREDNEZRGE S — A
BEME 3R 00 AL AR, AR ALK ILFF], AR FFACEAE T LA LA
RAFEEE., RFRAEFEARGTFHFI. ALV EHFHKR. PELAF
BRI BEELEM, ARSARABRHTA. AEAYW S FReIE
WEFER, RZATESFROBFBRTI. RPARL LRI GEEL
M. TR BEEMETALIER TFEL AWM IFIE.

A REBS ThR&ALBINNAEFIAD P LG, RILER
Pk g MM ATR A, TUARRAKRKFSRTANED T RLLERF, 4o
L ELTRE (CMV) BT, AREAHET, % Kozak 47|
QHRT, ARARBRHA AR LR S RBLILT. ATE—FR ZH
FEEABPRITEGRKX, TARERAARE-BREIHT.

F—F R, BRTATAFPEXRAYMLBEARTETH S TR
RERSEFHALXPAMAHBAO T X TREFT HOERRKLANH RS
MR AR AHY, ERBHERSER, FEAN THEEFRH
HY A RO ESTRAFEALRLAA SR RETEHAL AR LHe
e, FINRETAERELABEmEGAEfobt MY, ARRE,
TRl TR, A RAERARKEDHBER. KREPLEOELRAL
PR RHG G FHAK, BRI, K& “FHlR AFTATHRAA
Ve, b A TH B R T A A M e AT R 4, LS AR,

AL S, 4 B BT AR B F AR A AR A GG AL S R T A
AKX FHR. REREY—FHEGELERA TSR - FNZHD XK
L% miebe), REGEER, HEZHBHNA “Hb M .

AXFERGRE “SHFBR” AFHGROHEAR, 4 DNA
FeAB R &) RNA 4--F, TUAR L4545 F, €4 HnRNA # mRNA
%-F, DNA # RNA 2~ F 8 & LA R L4, A& cDNA. # K4 DNA
Fo X ABRFOERY BT, HnRNA 5 F4A AEF, FHEHAK

10
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Ltg—x—agF X “HBEF” —# DNA 5-F. mRNA 4F “4a 5 F”
MR T HE Fe AL T4 HnRNA #» DNA 45F. KA 6 S5 87T
REEGEE, ATy, AARSAE AN ZEEGH RNA 5F
# DNA 75|, TRMENA LSBT RTACKEMAE SHEFBRY—/MA
B, B, “ZHEFR WELOCEMATREGRLAE. AXS$H4
FERASRLSGBEHFRMIOBARERFRF AR foth, St LR E
F. #l4w, Robinson-Benion &, “H X # K> , BEFF ik 254(23):363-
375, 1995; #» Kawasaki %, Artific. Organs 20(8):836-848, 1996.

RRETHRELENSBEFROEA D AL BN SBFBRG R
G AAN, AL B SBEFROGRAFT. AR FF T,
AXFERRE “ZAM” . “RAEZAH . o “BREFH” HE
XTABid FEEe TR REEM. 5TF5 5AGGACC3 ki,
L EA. R G AN Ao BB A5 4 F:

A4 3° TCCTGG 5°

B_6) B AN 3° GGTCCT 5’

B &1 5 %) 5° CCAGGA 3°.

AR, Kig “BHFR R EBFRFINNKEHAE, &
T ELE 6-60 MEFH, FEOERTEARKBRWEHARTEALES
B4k X B R #4T DNA #3869 35) 4.

A B4 DNA #51 % DNA 95 %, Tl —4F cDNA /& 7 69 43¢
KA SMEAEA, ASEPRGEMHT, #idsFE DNA/DNA & X3
RIFEEGEHLE TR, XA, THEARE L E M DNA. cDNA
Fo kO B RN EEFRIN WO PCRERATFF LT LEREP
cDNA 55|, TABHLFHAERFT FLZHME FHELELTF I IR
&M DNA, AXFTEWHE SHERRESE W shis, Edikikg
EAEKRAR T ATE R X,

ER—7 @ AXPRBTHER S BFRBAYRFH B H
By SRk, ERALP, K& “BR” QAT REGARLRE, R
ERENEG, A7, MEARABRBAZ BT RN REBEEN. KA
HAOKE “HEBEFREAH IR, QIS AAIREHLELY
DNA B R KR EHEBRIT B LR, EHTLHhFEY, KX
B &) % AR L4618 B A 5) 267-349 A= 376-401 P = 5 S RABR A5,
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LY ] and

B TR 3 6 E AR,

AL E AT AAT R B ALK § Kt DNA FH A —F 2K
B, AEGENBEIFARARAME KRB EFAFT R4, TURA
FANBREBBRAAR T st R EBEFOE—F. LA TREL
CRASApm—FrEH % Ko DNA T HAR M LT GETEENE
EmBEPT AR, SENBFLIEEOERE R, BERGEF A,
FrRRAGmEImBRAAARBEHE. L. BEI LI @B LR, &
COS & CHO. WAiXFr% X KA 6 DNA B 7| T BB R KR EEN 5K,
RRFAEL SHRIFS, A TR,

E—AMEFE RBBETEV QLA LEF T 267-349 #2376-401
iR ARG SR SEREIN SR, RETKR, EAX
P, —FSIKE “HRMIFST REFHAIE SRR LR ERE
EHER G, Blde, B TFTHRBES —FRENFRLEHOIFS. FRE
MAAETARNBFET —ARENAERE LG, BAFRSAXR, FAAF
ERGHEST.

TABRE AT FELE R —FZ RGNS EoBEF NS
FREHACIT R SRR, Pl EZ SRR B, AN HAE KRG S HEFH
BRI FESH, REARMFIARER LK. KBRS A ER
RER ZRRATRE, AEHAENR—FHREGTEDZEN, b, £
RF & BT R AR 6 R R MR I k.

PR ERAESTARNFET—AREAMERBE LY S BENHSA
R, FHEFEESGOERDE K., KIHBEAMKE “—F S HF
RGBSR, QNS AALPHU RSP ENSHETRA SHTR
BT 4 358 % FK. |

BTABEEGRRAETAT EHNERLP SRAF oM T4, T
AR AR EBBRARAAR T A BARAHNEEE Y TRY 100 A8 E
B, BFSAVTRASOANMREBN SR, Fldo, FFE SKRTURALE
—FH LA B AR KA R, 4 Merrifield Bl A84-RF %, £ F, ¥4A
ABRFRma) A KR A8, AN Merrifield, £BLFHhed
& 851 2149-2146, 1963, A T % Ak 8 S L4 49 3% & T ¥AM i# 4= Perkin
Elmer / Applied Biosystems, Inc. (Foster F, #]# & )& 4% 5 7 AR 2
MR, AT AEBAEFHGHLARTRE TUAKRASTRAHEX
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REKRGER, wEHEFREZGHEEST —EHE T (Kunkel, T, £B#
F IR 82:488-492, 1985). & A A AR A K DNA F 5| F b £ K
B, DERARBH &R %Ak,

— 8, AT SRR AL B Rk Ediibey B X H & 69, prid
SRR AERBAZE Y KY 80%; FHREAE S KY 90%; &Lk H
EVRHG99%. ETXHBEEHERRARAETEY, FHEHBH
SRBNG MBS BE G T, UMER T ERR.

EAXF, Rig ‘TR QIR THRAEAFINOHETRRNELRS
5, ¥, A—IMREAHFRAABEAREEG L, BRRXFMm, &
BRTARRRBENFALATRRERKAEA TR, TS ( $HFE
MR ER)ERAAGFF AL, KL LF E Y 50%, FH4hik £V 75%,
RLEE D %M ARE ., TR G SAE A BT T FELER
MZWENFF, REEWKRSHHEAEGEE, ALAKXY (£i)
B3 Loy R A EH LR AR FE, M 100 RAFFLERANEH.

AR T RAF 6 EAAAR T L S g B S RS, Rl
EHEZHRELEE R —FEBFRBRANEERAE 5. A TFREHFE
Z % M BRA T AR GG B AR R A S & BLASTN #= FASTA /5.
ZVAR BLASTX BF MW S M8, ZREARAR-—FEFRGE
WHF (BEE) HAEBRSMEFSUREORFINEEE. TRAA
BLASTP 5 #:-& % B A 5 494840, BLASTN., BLASTX # BLASTP
25 7 VA JE NCBI E % FTP JR 4 & L 3% #F (ftp://ncbi.nlm.nih.gov),
/blast/executables/. KX ZAHER £ LK PR ZEH T EAK. F A%
A2 /5 4869 BLASTN A2 /4 2.0.4 JR[1998 5 2 A 24 B ]#= 2.0.6 #&[1998
$#9A 168, THERTMERLBSBFHE TR, RRLAHERE
Sk P P IE EAG TRIX A 89 BLASTP #2/5. 5f B i #2 5 4824 BLASTP
A, THRLERATREZAKEG $REIR, €46 BLASTN, BLASTP
F2 BLASTX £ A &) BLAST #2 4 K #4654 A # & T NCBI’s M 3% URL
http://www.ncbi.nlm.nih.gov/BLAST/newblast.html 3 & -F Altschul
Stephen F ¥4 XA ¥, “#t 2 BLAST # PSI-BLAST: #—RE @ #
BERETERF BEBARE 25:3389-3402, 1997.

3 E WA A FASTA TRAELZEF LR ftp W3k
ftp://fip.virginia.edu/pub/fasta/3kF. BB EZALEAEZILHFRENHT
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RAEBH A XFF 5B 1996 F 2 A6 20408, THATRELXHEHSA
63 Z . FASTA #25 6414% AW &K T Pearson WR #F= Lipman DJ, “H
TEMFRINSHOKETRL”, LB FIERIR 85: 2444-2448, 1988;
= Pearson WR, “/] FASTP #» FASTA #:4T ik fo B 8069 F 7 bk
B 5 7 ik 183:63-98, 1990.

R HE AT 47540 Trosa fosai b egm 2, 42 A BLASTN,
CHRITH SHFRAIN G EMME S MEM:  Unix E474 4 blastall
-p blastn -d embldb -¢ 10 -GO0 -E0 -r1-v30-b30 -i queryseq-o
results; 4kA: -p #F 4 [String]; -d #3EHE [String]; -e M
{& (E) [Real]; -G I F—AsevedF A (L3I RGFEATH) [BH]; -
E #£K—ANeodf R (RIIRGEATH) [FH];,r HFHL
A IRE (1A blastn) [ #]; v ZEBERKF(V)[EH] b £E2F
e ILi K F (B) [#4]; -i £ X ([FileIn]; # -0 BLAST &%
i L #+ [File Out] Optional. ik A FiE 47 £ % A Fi8id BLASTP
BAT IR fedg bk egm 2, BTG E $RF 74 E{[AFE 948
H:  blastall —p blastp —d swissprotdb — 10 -GO-E 0 —v 30 —b 30 —i
queryseq —o results; 53 4: p #£5 % [String]; -d #3& & [String]; -e
FAHA1E(E) [Real]; -G 3T F— /B 69 F A (R IR TRRATH) [B 4],
-E B RK— /Ao d A (RIIRGTRATAH) [BH];, v BEMEHHK
T (V) [E#];-b 2R FHERKFE (b) [BK]; -1 £G4 [File In];
-0 BLAST # 4% 8 L4 [File Out] Optional. i# i ¥ BLASTN, FASTA,
BLASTP kM A5 FAGE /T “EE —AREANAKEEFT,
TR LEZFIGARIRY. TR ERRBAANRERERAFI &
B RKREHNG, A RBEFINGEFRATEATRELGFF 6 —
A5 KELEE,

BLASTN, FASTA, BLASTP #2538 ft = £ #E b ey “TAM” 14 (E) .
FHE (E) AT ERERERDGEEEN, EHERENELF T
L CHER” MALBILE R R, TREMBERRAEREFREME AT
By Z 5Tk dm iR ik ) EMBL 83 RSB RN & F R T A7 A LM
., B, BP—REBFREENH0IMEML, REMEREREE
EMBL #3% & K 9 303 & b, AT AL A £ 5 7] 8y b dk 38 4 L& 3
0.1 69 mfe, AAMATMAG KRR EMEFS. REBZFE, L
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SHFBRFI LR A TIN5 A 90%M TEMEAE. T FAKES
T BSR4~ EME) 0.01 R FAKH 55 k3L, F BLASTN & FASTA /&
A2 /7 EMBL 348 & P RAUK I IE Be od T 46 h 1% B 1K,

ARFE—FREFTERE, FSTRAPAGE - EBEFTBRP SR, %
BHEBRPSHKG ‘TR RAOEERLAGEHEFRRZKRMBLEE
HEARERBR K EHBRRELARNFI, FELERLXPN S HF R
SRRAALAE S A 0.01 REMKYEE., A2, TREBHFHRISIKRAE
EVH 99%% T ek 5 R KA S FRA S IRAME T EF, A
% & A Bk 5449 BLASTN. FSATA & BLASTP 250 & LA 0.01 &,
FMW B, RFP—FHLAERETE, FAIBFRZLALEALDY
WEBFRARAKERAR IV BRYAT, CHERALPOSBEREVA
99% 4 7T fE A Bl, A Aki% A ik A4 6 BLASTN &, FASTA #2 57
E, BLA 001 REMS EE. £, HE—FREEHRFE, TAK
SREEARALPH SKMLELAMRAKERR Y AABRNAFF, £
H 99%09 T fb bk 5 R K WA 69 % ARARE], A Akik £ 4 kik S 849 BLASTN
H FASTA #ZFME, BA 0.01 R FIK6 E 14,

A, REAAGERSBEFRES FF) 1-266 #= 350-375 Fi = 3 #
HRAF BE P 6 LA, REGFT . R G LA 2%
TFTHRZ, EALP, “FREME” ZIE 6% SSC, 0.2%SDS F ik,
£ 65CTF, f£6xSSC, 02%SDS P& XA, KRBT 2K 3044
Wik, HFAE65CT, £ 1xSSC, 0.1%SDS P47, K5 H#AT2
K30 54T ek, SR 65CTF, 4 0.2%SSC, 0.1%SDS ¥ #47.

AEXPAROLERE THEENRFING 2 HFE8E, BT EEELY N
i, ZAN RGBS RV T ROA[ERMARNGFT . TR SHF
BAAMRARIATHES S HER “MARFRS . £, KL
REELEMBEGFIIRE, RECH B 5 RS B REY TR
Sheg SRR AR ARG BRI VE M G) B AR BR. Bk, KA P RN
BT HRFREERAARE TF 5 1-266 F= 350-375 FF F % 4% 5 885 5 R PF
RPN EAT,. REFH. IREGLAMEFF M S HEFER. 5o,
AXPEFRIOELSAETEREFINKE 10%ATF )8 % Fo/RIEN
BT A5 1-266 F= 350-375 FF 7 % B BRA 5| R FT iR A7) 49 E 4
Y. RE LA, RRGFFNGFF 0 EHF8R. £k, RAPFTA
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HEOELSHARTEEAINKE 10%A T o) BABBNKR, BAF/RE
%k d R BT A5 267-349 F= 376-401 PR T~ S BRAFIH A 7109 S Bk, R&
TR SRERAREEMERERFTRAAER T,

AEBHEZBER(CETR) TUARHEI RS EHBERL
EFHIXEFSE, RFEAREBRL OB RER. RAVE $EE 8,
TVABE BB T @66 | fol 2 TR TR ELEPBARFE
cDNA X A # T HLABEMNF S H, X4, TASRETFF 1-266 4+
350-375 Ff & /5 69 B BUARAT, PR TR ARSI PCREARERE
E i Andg 44 A0 69 cDNA Fo X B 41 DNA P 5 2 b L, 4 TE T
ALK RBEHGFT, BREBSEFAKRY 104, REEZIRY 15
A, BREBEEVRYG2AEAR. EATHRAEEFREHGE A
PCR 3 A Z KA AT #edm ). T VB FR 4 B IH L. DNA UG F 947
RPN

KA %358 TARRE T LA E FoAn B, VAR T AM
ATl e ARk EE 20U, L b, BRI, aBUTRT
Hdr: KIE# (Pinustaeda ) , E#A (Pinus elliotti) , ¥4+ ( Pinus
clausa) , Krt#> ( Pinus palustrus) , #&°t# ( Pinus echinata) , &
##* ( Pinus ponderosa) , ### ( Pinus jeffrey) , %24 ( Pinus
resinosa) , AJ# (Pinusrigida) , % E4&=t4 (Pinus banksiana) ,
A ( Pinus serotina) , At £ ff7#» ( Pinus strobus) , i @4 ( Pinus
monticola) , #%#> ( Pinus lambertiana) , 44 ( Pinus virginiana) ,
- #» Pinus contorta ), #m¥j 4> ( Pinus caribaea), # & #» (P, pinaster ),
T HH A (P.brutia) , Mg T4 (P.eldarica) , KFE4 (P. coulteri) ,
Bx o BAN (P, nigra ) FBL# 42 (P. sylvestris) ; f 42 ( Pseudotsuga
menziesii ); 4% 45 L& 7+ 14k 4 ( Tsuga heterophylla ); /m% K 4k #( Tsuga
canadensis ); % % .1y 4 #( Tsuga mertensiana ); % #5 L& #f @&, % #4( Picea
abies) , #L%#4 ( Picearubens), @& & # ( Picea glauca) , Z & 45 ( Picea
mariana ), 3t % & 4 ( Picea sitchensis ), B4 % K & 45 ( Picea engelmanni
Ao K ot =4 (Piceapungens) ; L £ 44 ( Sequoia sempervirens) ; %
A QL35 % A A4 ( Abies lasiocarpa) , 4&4% ( Abies amabilis) , E %
# ( Abies gr ## is) , B %4 ( Abies procera) , B %4 ( Abies
concolor) , £r & # 45 ( Abies magnifica) , &% 4 ( Abies balsamea) ,
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Ah €L 45k £ 544 ( Thuja plicata) , T & &4 (libocedrus decurrens) |,
b £ & 45 ( Thuja occidentalis ), % B 44 ( Chamaecyparis lawsoniona ) ,
£ B K =t &4 ( Chamaecyparis thyoides) ,3% # 44 ( Chamaecyparis
nootkatensis ) ,f=45 % 44 ( Huniperus virginiana) ; Errira4&E LM &t
# ( Larix laricina) , Western % v»+# ( Larix occidentalis) , B & et

( Larix decidua) , B A% =t4» ( Larix leptolepis ) ,f= #7 58 % T4 ( Larix
siberica); % # # ( Taxodium distichum ) #= E 44 ( Sequoia gigantea) ; #=
VAT A& T HL4r, 4. & #( Eucalyptus alba ), E. bancroftii, E. botyroides,
E. bridgesiana, % rt#& (E. calophylla) , ##& ( E. camaldulensis) , #7
# 4 (E.citriodora) , # %4& (E. cladocalyx) , E. coccifera, E. curtisii,
4% (E. dalrympleana) , #%Z# 4 (E. deglupta) , E. delagatensis, E.
diversicolor, E. dunnii, ), £ #4& (E. ficifolia), ¥4 (E. globulus),
# k¥ (E. gomphocephala) , E. gunnii, E. henryi, E. laevopinea, E.
macarthurii, E. macrorhyncha, & # # ( E. maculata) , E. marginata, E.
megacarpa, E. melliodora, E. nicholii, E. nitens, E. nova-angelica, #*t #&

( E. obliqua) , E. obtusiflora, E. oreades, E. pauciflora, E. polybractea, £
#: (E.regnans) , P A§4& (E.resinifera) , XKwt4 (E.robusta) , ¥
#( E. rudis ),% B ¥ #%( E. saligna ), 4% K4&( E. sideroxylon ), E. stuartiana,
4w vt #& ( E. tereticornis ) , &, #t #& ( E. torelliana ) , E. urnigera, E. urophylla,
% # 4 (E.viminalis) , E. viridis, E. wandoo # E. youmanni.

AKX ZHFRETAESR, Flde, A EDEZF RS R R
(¥ 4=, Beckman Oligo 1000M DNA 4-2A), A2 HKIF &L 50 RE $ 4
RO BT BRA K. RETARASTADFHBAT 604 A DNA 84
BR, ¥EAN XM BRI BRERE—R, —FHFAOKRAKR SR
FRERBARKCHESREA V4 80 MG 24 S HFB A B, ik
GRESAGRAIAMNY 8BS MEBRMABRER, UEHBRSAMAEFRY
Riidgh, REAEMT XERT—AMRE&, AR ELLA 5 A EHF
RO E M, ATk M KBEARALAANIFSEL I EHRE
B, XM, TUREKRIITLEERRKPN TEY S HIFR.

F 3 1-266 A2 350-375 Fr 761 5 MR T AR “H4H” RAEKAE
5. ORI RREBERR SRARR G TER LIRS, KA
HEARS SBHFTRFINTRATRBESHUHRLEHGMEN T EK
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BAORR, e, BXBRATALPELFROBRALIIAXTRL
B % M6 5] it 4T PCR ¥ 3 7% it DNA A X U E KA. X4, A
T VAR RARIR A de 6 7 iR R R P $ B0 AR B mRNA & Li#fT
WA, FEZAABGEAELE DNA, CHTELRN B TFREET
X,

B, KL OIEAF ST 1-266 = 350-375 i F 56556 %
HHR, R AR IR REFINZ -G TR, QEZEKAE
AR, PRERG SHFBRGKETRH K 50-K % 4000 A H B
RIS, EKBEAREHIKT K 4000 AR R BAE AT, FAHZAKT
X #3000 MR R AT, FARRAKT K4 2000 MR RBIAST. £
XA T, KAXPEKN ZHEIFRGKERTRE 1800 A4 8 34
A3, HIRKT K2 1600 B R BE T, LB T K4 1400 A4
BR X AT, FARBIKTRY 1200 M ae R, RERKTKRYS
1000 A% 8% X, #53% =T.

KRR S BFBRECEE Y SAHF3] 1-266 2 350-375 AT+ % #
FHROE—FIAL LA ERENESEE LN S HF 8 (x-RE)
WAL TATE, xHEKRAHEN 20, BHBLEE) 40, FHRE
Y60, mAMLZED 80. Esh, KA ZHFREOIESAFT 1-266
Fo 350-375 FF 7 £ A B 6G 20- B4R, 40-F AR, 60-F 4K, 80-F K. 100-
R, 120-F4K. 150-F 4K, 180-R4K. 220-F4K. 250-FA4k= 300-%
. 400-F 4R, 500-FE K. K 600- AR RAEAT x- Btk og TRe) $ B HBL.
#wAM, LEME, oM AnET, LERKGELZLERT
A KO B AL BR 69 AT x-Fo AR,

ALZOREOIEL FF] 1-266 F2 350-375 VAR X 5 7 89 AR EAbfe
IBAR R B EF BRI . PR BALF BRIR 4 5 M K4k £ ZAb
FRABY EHER. R —FHEUFREAIIWREL LA L
5 1-266 #2 350-375 BT = B3 Z — R R F I Z 6 TP, HEH
FRIEAIN M MEARA “AET” KRARHSEFR, CEFT 1-
266 F2 350-375 Ff 75 2 — R E AR,

R —FROBFBRERITEGENBIREAF/RELEZEEH
— MRk WA R B ey el K £V 80%, ik E ) 90%-95%, F Lk
2 98%-100%89#, MWAAXHANAZHFFI KA ETZAN, F, &R
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F— R DNA#KRESHELLFHTER KR DNAZLR, NAELED
RWEAME B TR ELAMMYPREIEHOEZIIRG IMOESL
#, EFLAZMTKY 500mM, K& T KL 200mM. 3R ET
VAMKE SC, (RillF & TR 22C, EHAEFHTKRLY 30C, ZHhitFH
FTRYG3TC, st TFHZLEZAM, BKODNAKKTHRELS L
RBE. ITHERGPEERETE IR ER. FIENGFEFBLE
REBEGEE ZOH 0, FEOBSIE—F AR E ML ERE
TE. ROEDREAHBMFGHEREZ R DNA, TAZBTH
B TiZAE5 P65 RNA #1% cDNA @ & 4 6 4 B 4 DNA.

R 7 DNA -DNA & R Z %}, & A4 DNA —-RNA . RNA-RNA
RREL., EF—FEALT, M AAALRY mRNA, HRLHE
W AT b mRNA #9 & F 41 DNA 3, cDNA. £ % —#AHAT, Tk
A RNA R4t Bs%F, BTt AL B 47455 5 — & X4 DNA #
AL EH.

BERAKRERFTEF, HEEEFBRFES /R MOEERELN S
BHBIFINEAMGE T KRG 6 M ELENERE, FHEZVRY 1044
A, BRRBRETFRY 20 AELERE. KEAVGEH DO ELE
VA A K45 8-100 A s at, KA K4 10-50 Asidhsd, EFHBA K
29 15-40 AN sk at, BTRIRAT T AR RAR ANt F ik B M m vl ik
%, ZX /5 DNA-DNA & 2, BRABEEE, BREKGESD
A EE, ZERNEZRAGFBIT N0y, E8 FRHEH A2
A Fi&#t PCREIIMe) LA Ao sk, TUAMEBER ERKF, #le, £
http://www.horizonpress.com/pcr/. JF T &+ PCR 3| 4 #4945 B K E
% F Dieffenbach CW #= Dvksler GS, PCR 3| #: %% %% #, CSHL
Rl A RE, a4, 1995,

B TFTRENEBHFRG SHEHFREARIN D TRAXAEW
NP, TR AN EBT O 24 DNA REHFBRIFH, H—#E4
S—FEBFRFINE - KEAPHGEFNETACKBETFALY £ 4
B, GLIEFF) 1-266 Ao 350-375 BT T — AP R S A G4 3] .

E—FTHTHARZZTERW EHEFETY, AL BT BIT4A
RANE LB TR SHEH, L P, F—FEH4REELL—FE
KR B EFEY, Z0ELTFREGEE L. #lde, THTFRAH
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8 3] X E T US5412087, US5545531 #= PCT A F 5
W095/00530 F, AL #ked R B BIKIERLAE,

STl AR REENBEGORAERL, SAEZERLEAR
MEZHREEMHRE, ¥, ALEELERETONTHDMEY
W, MEEERFLAGHEDMGHERR TR, ATREBNFLE LR
M B8 A A A O HE S R T S, BIE R ALY R A A A A A R
Pt BAERR. FARAEFCHEDGRNDORELP SHFRGFL
RARBE, FTHELEHY FABER SO ELRITER S FPEAURL
HeyREREZLANMIELY.

A, AEPOFEREERIFEA RN ETH F AP EFRANF
ABEEAZPNSBERESCHEFRAMANREAERR =S PHFL/B
Z(REREGAENFEATEANE). TUAKLAKRZ OIS+
B F aiER R, deidttfelcdt, kK, RAMEY, DK
EHY, ARBELHY.

AEPHH—FBELIERLAZHFRAKE, KEP EHHF8,
45 A5 1-266, 350-375 BT 768 S B F B AL KA F x-FRGKE,
TR/ RA LR/ BBRFENRL, FEER T oM rbdk B
ME, SENBEAENROIEBENR, wiE&, B%, CD-ROM 4
R, FAFHENRE. EATRERRGZE, ABRKRMEL, 4
WWRARANTR LG 53855 05BN R ik AR P 2 A
iR 4ty e ZEMEN R LN SHFBRAZEKRERITENTIEY, HF
TR TV ik $ B mIzE.

B, KAPRHF—FRHELCELECLIRIRETALAN S HFR,
A RIECET FF) 1-266, 350-375 T FHTH $ B H AL TR, IR
7] 1-266 F= 350-375 49 3 B H BR A x-BK, URAFXMWE T A5
1-266 F7 350-375 49 3 BB E K 53], RAFIHEEN R, K
B—FERTE, FRBANROCIERALPH—£LF )20, thiE )
50, FHIED 100, RHEBZES 200/ ZHFBR. HKEFF 1-266 Fo
350-375 AT+ $ B H BT T S BR 6 TR,

A—u @, RAPRBETESIFaCERRABSHTFFA,; %5
HAKPY SR FERB AL SR 2V — N3 469 Fa i AE; Fo
ER&LAIGEEEH. EALY, —F8d “HikkEr 244
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Boh — MR T BT L E W ERAL LNy, RS FRGE&—F
REFR ARG EKES BT AR EAGRS, FRAETUARFL
F—ARSANAERBE LA BAT SR, FELATEAGH RIS —
M, RIFTERAMRE “BEFRFINAHDNE AEHEITARLAN
HH5 B8 5B HE BT T SR B

B i FAX AR T AL A X R F GG, st T EHE R oK FTEAS
R A REB, BT FAGRETUARALF ABAEEH, BT
HLEMB R AFED T FRH XA EH N T 693, 5 BRI mBEY
2. BEETHEARRNESAE, THAATEFHEELERLF QAL
s, R W AT § BB R AT F £ 49 RNA Z 4T AR mRNA &4
7, IRGRXEFEAXEAFZNHEEZGRY, SRRV EGE.
KA, TABTHESEHLEAEF (Flie DNA X RNA) EAEEBEEH T
w EHET.

ARBET A HAE L DNAFF A E RN IERDX S
EANTEBARAEFRAFT, AAEARLSHFA I L AL LRSI
BAELEM, EAXF, RiE “EHBR” OEIEBEHEFRFRAFHLE
8 57 3 K3 K45 2000 NI AT 0 RARBIFN R T FEF A
Fl. TRTALPEMFHERBRGH T OERETFo S LW
FA5]. RAiEkAe DNA SRR dd sl S8 bz
HPEBRMAREETARY, EMTHRETATIXEHKFHFTX, #lde,
Napoli %, #H#&mhe 2: 279-290, 1990; #= Carvalho Niebel %, #4s
mpe 70 347-358, 1995.

AXPHEEERNTOETREREETHEZN I HTREY
AARFFAINFEARLLEFS, deMEHNZAANRE, B EF
FRINBFETHFERSEBTRG SKRG, FEARATEIEZEETR
MEx REBATHINBFALET —MEAAN SEHAR, R,
CAVT LG TF AL FF (Luehrsen KR, £ FA B #4E% , 225:81-93,
1991) XA ETHBRX, #l4e, HETHH PAL L (Bloksberg, X &
ABALBEREN R ERBEIERAGERFZHAL, X, oflH
J K%, Davis, 1991, University Microfilms International Order
No0.9217564). % AR &M O —NEA L F @6 FRER, AERk
BB -F AR B3h ITiE FFAEE 69 80 iF. sF T 460 R @ ey F
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AR ERAR 4 DNA Mk, HARXEBHFAIROLIELA
RNA R 6B 4615 5 o) 3 F AT I 45 5.,

T T ALY DNA &8 £ # KB B3 F 5 5] A R4ABAT# 40,
AR FARAFINREAL LRI TAZBFEMBEIAZITAA
8, RETUARZI RS, REME LD -THRENZEBDIFE L PAEMEHR
BPeT, #lde, PR BE)FALILFHTRTEMEY. HYRE. fobm
M., AR FRALFINKRERTALPAFINKE.

AR TFTRBOAEOLENETENZEMAERE —K, UEE
FAeERiF e BT E]. Hlde, #H4e 35S HMELTHE (CaMV35S) BF
FHARBE BT, Y AaMABEHDGITAERS FOEE, LAA
BE-RAEHT, 2 FHNEBABOERT EEREZHALRAL
RNA. RAERATHFREAA LS T 4765 DNA &4, TRBE#H4e
X, ek, REME, R X ETHRFAMHFAIHRPEAT RNA RS
Bk BN RE. THHAFRAYEDTATEAEELEROLT
ARG HF T AT RNARSGBEE GBI E. KRR ka4
(EBAFAGORBEDT, REAOFHNLEY (ol an) PHFRL
- ERARNOEHTF. TATAXAGER B Fo LT
HEZRBASRE (mas) , TERMASAHE (ocs) , LAY Chua FFf
WENH BT, #4244 174-181, 1989.

ERAALFINETHEZSHFBRG AN, ZRFHTRASL
ERARHFAINARAGER, ARABRRAAR. A4MBR TN REEARA
SKOE RS THATALY, pRERAABWEARSRELAR® X
W, Fid, KA EFALLERFNZBRTRASELEARR THHAY B 47
S 53,

AE PR ST TASHE — L BT, B LREAD W
AR, CMEAER A F AR EM e i, PR AR R RA BT
pdntl, BERB TS —FREFEEHRM. FAEFEN -6 T2
NPTIL A H, ZAEANAZSTAEANFREFRANELIORNE, EHH
RAEFETERETE T HY @A &M Rogers F, Weissbach A
o H ZF, W4 FEMFH %, FAEMRAE: San Diego, CA, 1988).

KA, Tl KR SR K, 4» Southern #= Western
PRIt A X B AR EH AR P Y EE,
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BT T 34K ik 4 A KRR SR AE 45 M 64 B 2 89 B R A KR T 3
fo, FOFBERAEH —FR S E S R A B S 0 AR
3k, #l4e, Maniatis &, (45FE£%: S£¥FF 4, CSHL & raik: 4
F#&, NY,1989) . KA DNABMTAEEIN LA E S —H 4
AU BAL, Blde, XKIBHE, AMEEHS-KRBEZE, R WML
R L ER R, AR B,

AZPEEAAEH TR TS FHY, OFEFHHYD (Flde,
BFE, 2K, Bk, RE PERKE), WFerHEY (e, MEF
B, BE, 52X, BE, B4, &4#, B, PRFES (He, X
# 24, %L Aronen, Finnish Forest Res. Papers, Vol. 595, 1996), & &
#% (Ellis ¥, £%#E K 11:94-92,1993) FoFrtir ( F% kit mip
27:201-207,1991)) . E—FHLEHXF LT, AELPHRELEHEA
THURRAEY, ERAXPRENXALEZFLEFS S, A H—-F@
AALENE Imm By R 2 RREAR, KL B AFHY & B At i
adt, RALikik A B sta. LA, B a5 AKLK
SHERB LGB ARG R E LMY, & FRZHED AR
FoZTHHRE, X, AT EENBRAQAFNLFTE. REHEALF
B AR EER AL ERE(ERF) DR LAy b
AR AR ELSEHORE,

TRABRIRBRLHTFF, BT AERE S HFRELSE A4
Ap AR L h b E N RALE M T4 RNA L BAR@m b ey =
A, TAR—FALRKE A LML ITHY, AERTERFEELY
B RERM —F A LB EN, B LR P Y R E—
AV Loy R AR Fra By b, ENUL, TH—REHRAERSE—
MNA LB ER AL SR %AE EE TR ER — ANl B AR
RHGEHGELBR. KAV SHFRAETUALEBERRELED S
REZMXGBH RSl FF AR, XM, FTHRERRELAY
SRR B E AR T, BT A I RREY.

B T4 DNA 482 £45-2] B #7440 35 B 40 F 69 3K 4 A AT AT #
1, FOBERBRAENFOEN, WFIL, REFKES, HLHES
BhESE, AARBIEL TES, UAAHREEFIA. HAWSGBERE
TRHENG BAFHES. Blde, Tt L LT HAURBRTFH
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BT VARRATRE Ti REEREA, #4ed Bevan FTRES (HEH
7 120 8711-8721, 1984) . ATHAKRLK Y DNA &M BfrEisam
B, 4ot HAR, SEOER, RARK, #FTF, BEK, S42488; F
oF, T RREF. A TR e —Faid s k218 A LS (4
42, %L Aronen, Finnish Forest Res. Papers, Vol. 595, 1996 ) %.& & &
£ 0 BERG AR biolistic F ik, TR TARAAXEF ik FH LB RE
HEUT X PAREESY: EllisF (M @ERF, 8 16-20, 1989),
Wilson % ( MA@ e k-5, 70 704-707, 1989) #» Tautorus ¥ ( % &
FiEH5 78 531-536, 1989) .

—Bm kA, T e EX R ARE EREARITY
ARILR AL AR AP ELT ALY DNA LM @i, RETALE
THAASHKGEFREFARAABDE KBRS LR ER. T TFRAE
AR, EEENBERELKHTHEE®EGCE. 3 THFRER R,
EREENHALICHAREFHERE. S, ERGENHEERF
A RS ERN, HINBAFTELOTE, FEAMAYFELGE
# T VAL Dunstan %, “ARHMEKmIEL L Thorpe TA ¥,
MRS RIS R &, R o) B RABFAFf LA WE KR 20(12):471-540,
1995. Roberts FRETENMATFE=HBFLENG T ( “EHKRBPIEEL
4£” Redenbaugh K #, & #F: HEAHFFA THHERE, CRCH
WAL 23 ¥, 427-449 W, 1993) . A3 2] &Y 2 ALAL M <T vA A R AR B A 40
FEARRAMF XNEBE, DEFHHLARHEY L S K,

EH—F8, ARURBTAE-FHEIREBIAYPHL T (R
B RERGT %, QR EARALPEBFRGEMBET LSS %
A EAEAF., AAPHEBENALHTH TFIRALSHEY, KR
2O Y, WwETForRTHY (Flde, HE, 2R 5%, &£,
MEFRE), XFerRTFHEY (Fld, BREIE. BE, 3£ ¥
75 A, A B, ABARTHEY (B, HEZA; A Aronen,
Finnish Forest Res. Papers, Vol. 595,1996) , & %4 (Ellis ¥, 4243
A 11: 94-92, 1993) , #FFr=t# (Huang F, 4Kshampb 27: 201-207,
1991) .

BERBEAETEY, KAV EHEMERA THALRAES, £4
XFPHEXALETFRELES, HEE—FHTFRAARGHE R
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XKAZGRAXER, BAFEDKLE g fart, RAERRLA ER
Fokg SN, AZAL VT A 635 T | BT 7] 5 64 th A 69 4 —FF:

wxpt: £ B4t (Pinus banksiana) , EF 34 (P.brutia) ,
Fm %) Y ( Pinus caribaea ), 7 #+( Pinus clausa ), ‘>4 Pinus contorta ),
K FE 4 (P. coulteri ), 474> ( Pinus echinata), & 7F#> ( P, eldarica),
/ZHuAn (Pinus elliotti) , 29 %4 ( Pinus jeffrey) , ## ( Pinus
lambertiana) , L @42 ( Pinus monticola) , BXH Ea#xr (P.nigra ), K
#+#>(  Pinus palustrus ), # # #( P. pinaster ), & # #*( Pinus ponderosa ),
£ Augr#> ( Pinus resinosa ), RJA2( Pinus rigida), #.42( Pinus serotina),
b £ f7-#> (Pinus strobus) , BR# kA (P. sylvestris) , XA (Pinus
taeda ) , #&#> (Pinus virginiana) .

HAeARF Hid: 444 ( Abies amabilis) , IR %45 ( Abies balsamea) ,
&1 = 45 ( Abies concolor) , E %4 ( Abies grandis) , & # B4 % ( Abies
lasiocarpa ), £r R %4 ( Abies magnifica), *H i %45 ( Abies procera) ,
£ E A4 ( Chamaecyparis lawsoniona) , 3% /44 ( Chamaecyparis
nootkatensis ) , £ H X »t &4 ( Chamaecyparis thyoides) , 45 % 4%

( Huniperus virginiana ), Bk # % =+ #M Larix decidua), % # % »+#X Larix
laricina) , B A& & et# (Larix leptolepis) , Western % = #» ( Larix
occidentalis) , # # & rt# ( Larix siberica) , Tz F# (libocedrus
decurrens ), #f @ % # ( Picea abies), B4 ¥ K & 45 ( Picea engelmanni ),
&1 =4 (Piceaglauca) , Z %4 (Piceamariana) , ¥*F =4 (DPicea
pungens) , #2c%# (Picearubens) , dt £ %45 (Picea sitchensis) , ik
%4145 ( Sequoia sempervirens) , f3fAn ( Pseudotsuga menziesii) , E
# ( Sequoia gigantea) , b £ 44 ( Sequoia sempervirens) ; FH A

( Taxodium distichum) , A€ X4k# ( Tsuga canadensis) , FvT4k#4

( Tsuga heterophylla) , & #£.L4#4 ( Tsuga mertensiana) , b X &4

( Thuja occidentalis) , 3t £ ##5 ( Thuja plicata) .

#:/%: @i (Bucalyptus alba) , E. bancroftii, E. botyroides, E.
bridgesiana, £ 74 (E.calophylla) , #*4& (E.camaldulensis) , ##%
#: (E. citriodora) , # 24 (E. cladocalyx ) , E. coccifera, E. curtisii, h
#: (E. dalrympleana) , # Z £ # (E. deglupta) , E. delagatensis, E.
diversicolor, E. dunnii, ), % jt4& ( E. ficifolia), ¥4k ( E. globulus),
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L] [ ]

¥ k4 (E. gomphocephala) , E. gunnii, E. henryi, E. laevopinea, E.
macarthurii, E. macrorhyncha, #& % 4 (E.maculata) , E. marginata, E.
megacarpa, E. melliodora, E. nicholii, E. nitens, E. nova-angelica, #}*t 4

( E. obliqua) , E. obtusiflora, E. oreades, E. pauciflora, E. polybractea, &
# (E.regnans) , #Ag4: (E.resinifera) , Kvt#& (E.robusta) , ¥
#2( E. rudis ),& & 3 42( E. saligna ), 4k A #( E. sideroxylon ), E. stuartiana,
4m »t 4 ( E. tereticornis ) ,&,# 4 ( E. torelliana ) , E. urnigera, E. urophylla,
% # 4 (E. viminalis) , E. viridis, E.wandoo, E. Youmanni, #»_ L4+
— W FF b e R AF.

AE P 5B A AN ATIR A, 45 R ALY o9 3k BOIRMEAR IR
Bk R, Rk, Rt TR KER S EEF BRI, £
HEHRALNEGSH Y, &, WAFREEE. SAALXPEBFRYGEMT
AME A SR, ES AR, EBORMAR IR R FAEY . BEETE
MEZAFICEMBHERPHEES T TREEHELEHARBERR

AT AR TAR 2 HERARR TR, FHLBF QHEEAHBREK
4. B A S X FREF BT AR SR F 24 XK, 42 Hom T,
Chang CA #¢ Urdea MS, “EHBEZ Ty P RAHEZFRAKDH S L E
LA TR (ODDNA)YMLFE R EZ” , HEH K 25(23):4842-
4849, 1997), M A& 4B AR 4 5= F ) 2] 50 4~ DNA 4--F.

RBEATHERBRATHARREZA T RE,

A 1
SEHFLEX KB EMY DNA £
BIATHFEMEFHRABANAER cDNA REALE(—A R B F—
B SFALG RS, H—MRABR—BAETH) .

#£ B Chang ¥ 8 7% (HM¥ 4 FAHFHF 11:113-116, 1993), X
Mot e A, AEH AL PIRE mRNA. B4Rk, BHLERE
CPC-RNAXB (100 mM Tris-Cl, pH 8,0; 25 mM EDTA; 2.0 M NaCl; 2%
CTAB; 2% PVP #= 0.05% EAFE*3HCl) ¥, A 24 189845 #
REERI, B LB mRNA, A Poly(A) Quik mRNA 4 & &K H &
(Stratagene, La Jolla, CA)44L % RNA #1 &4, B #EHFEHSR, W
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$4L e mRNA M cDNA ARE &, KREHEBA AU FTER ZAP
AL cDNA A-a K & (Stratagene)#E A A ZAP ¥. A Gigapack I &
F AR (Stratagene) ELEFTFT 2|4 cDNA, Ak § 5pl 2R AY
# 1 ul DNA # 3%. Al XL1-Blue MRF’ %84 XLOLR % fi¢, (Stratagene)
VA% ExAssist i By B /K (Stratagene) st ATk L & 347 Stk ok, A
NZY ¥ 3%#%& (Gibco BRL, Gaithersburg, MD)# #4693, 44 -7
2| A X-gal fo A -RA-FILBEF (PTG LB-TREEHE T
L.
EHAEFRAHER T DNABEHENALETF, 99% S HiESL
HIRGBARE., ESHFAREFONZIY ERARPIFRMMLRE,
WA B L8 (PEG) R 441L cDNA. A 1%% 54 B AL
TRt R ER T RN FER, B E R HE, A Catalyst 800 AL £
(Perkin Elmer/Applied Biosystems, Foster City, CA) % & & #3514 5
7).

] Perkin Elmer/Applied Biosystems Prism 377 R 5 LK #F Fa b 56, %
# DNA 5 7). H M 5 K# - cDNA L ERFMAF, EEXEEATE
TAM P KF AR, xR LERE, RELBEAERFARS
7). FAFREIVEE 694F 4 5 R AT %, 5t T L% 2] pBluescript II SK+
H#A& L,

R AR A LR AR LB 1996 5 2 A 49 FASTA# A (2.0.4 1K)
(3T VA M B BE W) 3% ftp://ftp.virginia.edu/pub/fasta/3% 73 ) &, BLASTN #2 /7
2.0.4 #& [1998 5 2 A 24 B], X 2.0.6 % [1998 5 9 A 16 B [siml £
# cDNA /4 %) # EMBL %t & ( Realease46, 1996 § 3 A ) T84
F3l. REFFINGSATRINMETEYRAFF7]. RER L HED
¥ &) de 5 AR, B 5 B 69 R KRR 6 S M B e B — A A 6
B,

BRALAFT RSB TRTEELENHAAT K6 cDNA A
7|: PAL (/%] 16, 100,242-246); C4H (5 17,153, 154, # 161);
C3H (/%] 18,101, 149 #= 150); F5SH (#%] 19-21, 102, 103 #= 169-
171); OMT (&3] 22-25,104-107, 173 #= 174); CCR (53] 26-29 #=
108-111); CAD (5% 1,30 #= 112); CGT (/% 31-33 #= 113-115);
CBG (/%] 34,165 #= 166); PNL (%] 35,36 # 116); LAC (57|
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37-41, 117 #= 118); POX (A5 42-44,119-121, 179, 249-250 #= 350-
358); ok B P A AL BE (B ] 187-192); vk BtaiEE A T A5 E
(A% 193-195); & &8 Co-A #HEB(F5] 196-198); &AL & & P450
LXX1A (f+5] 201-206); B8 EALEE(F 5] 207-217);, HEABH B A
HEE(P S 218); XEHMAEE(TF 219-223); FoF-& BRI R B (5 7
234-240).

L) 2
BT A2 44000 cDNA L5 B R b2

a) BIHAEETHLLSH cDNA L

AT ERM JESZ 4T cDNA KA LB, R34 1 Frik 7 ik i ik,
1% R iE. %) = B_16] 5| # J£ Perkin Elmer/Applied Biosystems Prism 377
FAL L#H a2 DNA 57, St b rkFaedrils
EMBL ## A P aF TR, RESLZEHSEAC A
3] &y FE L, P74 B 69 DNA A3\ # €0 4 #5 v T B8 C4H (F5) 2,3,
48, 49, 92, 124, 125, 155-160, 162 #= 163); C3H (/7] 4, 50-52, 93, 126,
127, 151 #F= 152); PNL (+%| 5,81 #= 183); OMT (A4 %] 6, 53-55,94
F2 175); CAD (/751 7,71,95 #= 164); CCR (% 7] 8, 58-70, 96, 128-
134 #= 167); PAL (F %] 9-11,45-47,97, 98, 122, 123 #= 176,247 #=
248); 4CL (%] 12, 56, 57, 90, 99, 147, 148, 265 F= 266); CGT (/3!
72,135 #= 168); CBG (/%] 73-80 #= 136-141); LAC (/5] 82-84,
142-144 #= 172); POX (/3] 85-89, 91, 145, 146, 177, 178, 180-182, 264,
359-375); o XErBE (5 184-186); & LB 6A HIE8E (7] 199 #
200); %X 3% B 2 ALEE (7 5)224-233); R EEREE (FFF] 241); EEBY
FACEE (5] 251-263).

b) @it PCR 45 & cDNA i

HETEGATNERCHF FELGIT RN ESRF| LR TE
#138,3% T B #F PCR #£4t, WA TARZ 4 LNB010 F= LNBO11 (£4-%] 24 5 7
14 #= 15):  vanpox, hvupox6, taepox, hvupox1, osapox, ntopox2, ntopoxl,

lespox, pokpox, luspox, athpox, hrpox, spopox, # tvepox (Genbank #&#
4% 4 D11337, M83671, X56011, X58396, X66125, J02979, D11396,
X71593, D11102, L07554, M58381, X57564, 222920, # Z31011).
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' L) - LI}
on e LA s

M B AT S B RNA, H3m LR F 4585 — K cDNA 4. %

A 4 yM LNBO10, 4 uM LNBO11, 1 x Kogen’s £ ¥ 3%, 0.1 mg/ml BSA,
200 mM dNTP, 2 mM Mg*, F» 0.1 U/ul of Taq ¥ 4B (Gibco BRL)*
% DNA #47 PCR. ##4: 94°C F 2 4°4F, 55°C F 1 454 # 72°C
T 1 o4F, #AT2485 94°CF 144, 55°CF 1 44, 72 72°CF 1
447, HEAT 254 F 94°C T 1 454F, 55°C F 1 4%, #2 72°C F 3 4~
4P, #4T 18 4, 4 Stratagene Robocycler ¥ 347, A9 R F X afiz ik
BT B Ry ¥, 4 R Schleicher & Schuell Elu-Quik DNA #:4L4% ) &
M TAE 3R Ag4B 8 I F 41 X 25 200bp 69 %, I £ % %) T-£ pBluescript
FAR L (Marchuk D %, HBEAFR 19:1154, 1991). H gL & 4 5 5] 69 45
Pk, - BGEE (K5 13) 4% T H %At E % E (POX) .

%3t 3
R O-FEAEASH OMDEABRRTRRELD AR

Fta stk OMT AR &L mE

it B I8 sk 34 4(5 L An G, Ebert PR, Mitra A, Ha SB,
“ZLEM”  Gelvin SB, Schilperoort RA, & 445 F & 4 3 F #F,
Kluwer % K # §&#£: Dordrecht, 1988)4% 4 A & 36k T 43 44089 OMT %
R (7] 53) 6 B8R A Xl L4 M#EAN LBA4301 + (F
University of California, Davis, CA #) Dr. C. Kado 4% % ) . @it r#lik
iHAA DNA B FiE KT R A R G M ey AP 28,

A Horsch &7 % (A5 227:1229-1231, 1985) #HALmWE
(Nicotiana tabacum cv. Samsun) *F-F¥h. ZZ OMT 89 H L &MHeh S
NI R, FELZ OMT IR EHE 8 Mk egstibit
HowF. A“Southern”fPif LWk LA HSHEHRFEL A LEMagi4L
Y. £ T @ E 2 FHAFP A “Southern”— 42 F 8§ “+ “R FiiLthit
Mo AAWIEE A IR TG R,

S ACH M F F KA B OMT

WA OMT A X Fe B LM F AN FE— AN LD R T o
% & RNA. /£ Northern #7 i £ % F 447 RNA # &, MR Z ik 445K
BAEHE— NS R T RERTE. £& 2 F#H4R9 A Northern — £
ToHHE, AFOH OMT A X AR X MM S A, 4xt

29




10

15

20

[]
s &

.....

Northem FFiE LM H XMz, MMEARESHRKFHEREA, £2 FHXMHEY
SHAPARDNHE OMT # &L, BARNAMSARAEEMOTEEL., Bi
B % B AR AL 3T R 8 A R TR 6 £ R

EHAHSH PERE OMT BFH

SH A OMT AX AR L M FAéissibiih B s, S WENLBE
AP HANE OMT A B f= M RIME OMT A B %65 OMT 8569 & 49 7%
M, B —FF AL ) S B ORI, 5t A Zhang ¥ 695 (M
WAEFRE, 113:65-74,1997) 547, £BX 1 PRIFHL “B” th—F
ML TEH OMT A X LMY ® 218 F L AEHH OMT
BrEt, AN 199%., WAH OMT R X &Meysbeilih & 28 F R
A ARG OMT Fh, |AKH 35%, YA LFH 42 Aasd 2 S k) 2t
BHMME. 3FTALMESR®E FE OMT Beeg E AR .

HAAHES PR E OMT AR ER A EH A

REZLENAR BRI G % (AN Freudenberg ¥, KB &
6 My 32 Fo £ 16~ A%, Springer-Verlag: #ik, 1968)M) F 4L KK &
WRE. WERB, EREFTAAFHRIN IS ABGEELMEMK,
H R B Ao AR BT B A . 5 3 A W BRI IR 100 & ok B & S R34k
eyt BHEM TR, 2 OMT AL LM S AR LR i p
SH OMT R X Mo AL B R4 %AB K, KER
10% 8 AR LB BRARI, REEME I MNaOH P. MERLRBRSE
280nm T B, £ 2 PHEAFEN “TGA” — R PHBELATLEAHA
NFR L OMT A B LM HAHEY Z R, T TH ARSNGB EY
BAME, HAABRFEEHAZEZAY.
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X 2

HY i AR 7F 6 Southern Northern B8  TGA

1 *} B, na + =Y 100 104
1 OMT 3L + 2.9E+6 86 55
2 OMT # 3L + na 162 58
3 OMT A 3L + 4.1B+6 na 63
4 OMT AL + 2.3E+6 142 66
5 OMT A + 3.6E+5 199 75
1 OMT B + 1.6E+4 189 66
2 OMT Bl + 5.7E+3 35 70
3 OMT B3 + 8.0E+3 105 73
4 OMT B3 + 1.4E+4 109 74
5 OMT B + 2.5E+4 87 78
6 OMT B + 2.5E+4 58 84
7 OMT B + 25E+4 97 92
8 OMT B + 1.1E+4 151 94

A LBEFERER, AL OMTHARRESRARGHLREL
F XA HBEMNET TGA 240 6 KR F 69k E.

E 4] 4

B 4-H 28 WEASBBUCLARKRERA X LWEA

) A AR ACL AR BB EHEY

R ERG &, BITABERNES A CIER TN ACL %5
R (55] 56) 4 % 43 83 49 A XUfe B4 M 46 AR RAF B LBA4301,
i3 PR M AL fe DNA R A R % R H M 6 5 A f T 8L,

#% ik Fr ik 340 R 3 (Nicotiana tabacum cv. Samsun) *F-F# k. &
T ACL M L &M S AR I3 ibilihn g, HE L ACL ELEH
8 8 ML ey HAHE Y R, B Southern ¥ ik L RIE LA FH SR K
REXRALEMSG IS, &3 PHAFEPA “Southern” —# F o) “+”
AT FG Y R ZARIE LA IR A,
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b) £ AL M F R B4 B 4CL
MR ACL AX TR X EHFLEGBE—NRLGHLED S E TS
% % RNA. # Northern ¥ i £ 3 ¥ 447 RNA # 5%, RN 2 ATiE 3K
B AR THOREARTE. EX 3 PHAFH A Northern — 42
PHIMEETEAE ACL AN AL EMGELES SRR, AT
Northern FFiE Léd T m e, AN EZFZTRKPFHEL, £1 FRLHY
AR FPARME 4CL 9%, AAERTZERHZEAEH. HRT
T BAR B0 3T B AL 69 RNA B R AL THAR 6 4 L.
o) B HM T AT ACLEENR
MR ACL AL AR LM F AL R R, SR E
M b i B ACL A B Ff A IRIME 4CL A H %A 4CL BH K07
M. A —FF AL ML M F) S04 B G RI M, A Zhang ¥ &5 E(H
WA E, 113:65-74,1997) 44, X3 PHEFRBEN “B” 6h—A2F
MHEERTEEACLALEHAHNAAEY R RAETELARK S 4CL B
EM, BEHN 258%, mAKH ACL ARX MO HAEY R AETALAR
f& g 4CL M, ZAKA 59%, vALH S b2 fast i S ks e sf Bk
/T R
d) AL T4 B ACL A AFERENF A
BBl 3R SRR ERCES AR P RRAFRE. £3 P&
AR A “TGA” —RFPHHBATEAAXFRL ACL A A EH o)
WHS SR, AT RGBS AR T, HEAABE R EY
BEAY. AEHKEFZENAD, Bid 4ACL WRBRESGAREBEAFX
FEXAETALEBEY BT TGA A EH KR EHRE.
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HYaik #Lk0 F§ Southern Northern & TGA

1 *} B2, na + =g 100 92
2 i na + £8 100 104
1 4CL H 3L + 2.3E+4 169 64
2 4CL AL + 4.5E+4 258 73
3 4CL A 3L + 3.1E+4 174 77
4 4CL A X + 1.7E+4 164 80
5 4CL A + 1.6E+4 184 92
1 4CL B3 + na 59 75
2 4CL RS + 1.0E+4 70 75
3 ACL B3 + 9.6E+3 81 80
4 ACL B3 + 1.2E+4 90 83
5 4CL B 3L + 4.7E+3 101 88
6 4CL B3 + 3.9E+3 116 89
7 ACL RS + 1.8E+3 125 94
8 4CL B3 + 1.7E+4 106 97
R3] 5

AALXAHARELDSGRARHILAE
#id FX AR SH AR TE&S C3H (5 18), F5SH (5
7| 19), CCR (A&7%] 26) #= CGT (571 31) R AR f iR T 4406
OMT (/% 6), PAL (F3145 #= 47), C4H (53| 48 #= 49), PNL (/7!
81) #» LAC (5% 83) 9% ARt 3 HE 8 e H LR L EHBEANR
B RAH LBA4301 P, @iLFR4IME LA DNA M ABIiE L ix A H L
0 F e fe AR,
A3 ik 7 k44 M¥E (Nicotiana tabacum cv. Samsun) *t-F7
K. B3 12 A LRI ERGE—FH Lo B MR 5 o) 40 &
%. A Southemn PP R BE LS A SEM AR EZ AR LMW EAHY.
ST LGP A o R AR IE R IR T 694 A,

E#H) 6
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BPEUHEDFRRENESE
a) i# 1T Northern FF i £ 3m| & 32 L B & &

MB] 5 PHAF MBI ALEDREZTHEE RNA. £
Northern ¥ i 5236 F 447 RNA A&, UEMNEHF AR i PR
Hag & EKRF. & 4 P4 H “Northern” % —# & =0 £ 4 B A Y
oo AA8% Northern ¥Pif EH Fei# R B A EXKFE. 5RO THARHEAL
8 3T R H A 69 RNA e R ETHRR 6 & R,

by MEHAEIFAREERE

BB 3R T ERET EHAREAN T BAN B R A S 12 M)
5 T TH—HALEHFRE-—FRLEMAOM I RAORFER
B. £ 4F#HAFEA “TGA”8 —# %7 A C3H, F5H, CCR, PAL, C4H,
PNL #r LAC #4dd)mht ZOANKLEBRTRRO KRR E, A&
A AR T B 6 TGA G TRIERGORKREH TFH T IET. &
0B AT EF.

*4

| HAH 7 o A RF Northern TGA

bl na 3 =8 100  (92-104)
C3H A X 5 3.7E+4 74 (67-85)

FSH A 3L 10 5.8E+4 70 (63-79)

F5H RS 9 5.8E+4 73 (35-93)

CCR P 1 na 74

CCR B3l 2 na 74 (62-86)

PAL A L 5 1.9E+5 77  (71-86)

PAL B3 4 1.5E+4 62 (37-77)
C4H RS 10 5.8E+4 86 (52-113)
PNL B3 6 1.2E+4 88 (70-114)
LAC A X 5 1.7E+5 na

LAC B3 12 1.7E+5 88 (73-114)

B S AFRTRIGAFKEGS, LB 5 F5%A PAL (AL
Fo B 3L), C4H (B L), C3H (B L), FSH (AL F R 3L), C5H (F L #=
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RX)CIH (A X; £8 5 ¥4#MAFA COMT), OMT (A X F B XL; EH
5 ¥H#ARA CCOMT), 4CL (X F A L), CCR (AX F+ A X) #
CGT (A X) MM EHY AT AR KR EG T kw0
RERREN T AR CBRTRROGRRF NG E, 27— A ZHRT R
M., ZHRBEISARARY 10 ABLIFANELIRAHEDGE—
A, ZARBMEGFHERA R ERT, BARXFHEDGRREL. B
Z cDNA MY 10NN BRI HEAFAEDY FHEALRETET. T8
WK BB FHERA X AT, MBOMERS AT AH XK,
AR T, REXFAT A, B PHEMASRBEAI T, KR
FHESZTRERIKEP<0.05) . RELZFATHMANBHYEEPEE
L8 F 3514

SR XFRIARRTELEDERER SRR RT ARG 6
FHRREATEEFR TRRARNAOSBEI R ANESET. STAAE
KERPBAOHHABAL OMT AL ¥, fo PAL AL HMBF. WA
EHIEFH R A, BT TGA 447 R 2 64 AR F R AT Al 7 4
BXF ik, BT ABLIAREPORREFLEMEREARRTAXRLETEL
K BT AR,

kP 7
By HALHY F AR E SR

S AR TRAEMY PAL (F%) 45), PNL (45 81) # LAC
(5] 83)F R TEMK # CGT (F7] 31) HAXR L LM
BMEHNGELERBYFHEERREL DS RBHEFERRD 5 —
M,

B 2584 75 3 5f PAL (Southerton SG #= Deverall Bl # /2 5
39:223-230, 1990), CGT (Vellekoop P %, FEBS, 330:36-40, 1993), PNL
(Bspin CJ %, ## 1k ¥ 44:17-22, 1997) # LAC (Bao W ¥ # %,
260:672-674, 1993)3t /7B 54, R S PHRAFP A “BE —RPAHKEL
TR ASWT G A o0 RO E N M, AR EEH A 2 B
A BEEMN T bR T, RS EAEST AT
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BAH % & mAKE B

s B na 3 100

PAL A L 5 87  (60-124)
PAL )88 3 53 (38-80)
CGT B3 1 89

PNL B3 6 144 (41-279)
LAC 3L 5 78  (16-240)
LAC B 11 64  (14-106)

2T PNL R LY & 2290, FiABibe i & 2 TR H
8 3 KR & B S AR BAK T A T AR AL e 3T ALY AT LK 5
MER, SRKAEHBEERPEN B IE PAL AL b 2
F. EF, AN REAIEBRIKT 6 PAL #&H, 5 HAE LAC B
B R PRI R 6 LAC BHALA T H ARG 3T BAEY &
4 14%.

%64 8
RREEHERAR A ERE

oK @R Ti4me PAL (58] 47), OMT (5] 53), 4CL (f
5] 56 F= 57) #= POX (%) 86), AR R TFEHMH OMT (S5 23 #=
24), CCR (&#7%] 26-28), CGT (&%) 31 #= 33) #= POX (F %) 42 #=
44) B ERH S BT BRAOFELEHBEAT L EENE G L EHK
pProEX-1 (Gibco BRL)¥. F M F R L MBEAKXHAFE XL1-Blue
(Stratagene) ¥, K GE A PTG T H#THF, UMEFAFTHAEY.
F Ni & E#7 (Janknecht R %, £ E# % R4k 88:8972-8976, 1991) 4 *
B OMT #Fo A4CL &M A R 4B OMT # POX &M ey shib B G, st&
— LA EGGEES N, I BIELT TR XER TGRS 5 — K
Fo BT M,

ERO6FTHTRAWIELEHR 4CL AR (F7F) 56) & 544
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OMT A B (55 53)8)B R EM e mARABRBESHT EH, T 4CL
BERBL, —ANRLEETAES4 0.1 AFEAL 6 ik B R 340 R *
MITEEGEAE. T OMT Bk, —AELEFTEIHE 1 AE
RIRD AR =TS BN EEGE.

%6

i REY Ea BER  %EWH sefb
HAH & % ml % mg # 4 Vg3 45 2

4CL 44 10ml 51 mg 4200 100 1
Ni # 4ml  0.84mg 3680 88 53
OMT #H#4  10ml 74 mg 4600 100 1
Ni A 4ml 12mg 4487 98 60

& 6 FEHIB R, sty ACL Ao sbib o) OMT BR L BE 547 P AR A
M BN ERE, EETEEZYFPHEEN 4CL & OMT AEHH S
E. kB RERARELGKGATHGHEF KRG H M, £ 4CL X OMT &
SRR EM,

A 9
ERHY TR FIRAN D B/

AARAEETHREFORFGRANFINEFHEARREMY. FaEAN
B AR A 6 R B AT R KER ST AR (3] 402) FEde (55 403) ¥4 &
#. @it A A FE 5 E(A R An G, Ebert PR, Mitra A, Ha SB, “=T#
#” , Gelvin SB, Schilperoort RA, ¥, ¥4 -F A% 5 F #, Kluwer ¥
A #R_At , Dordrecht, 1988)ifid H 4 404§ AT R M A5 49 IR A A 5] A
AR B R A H LBA4301( W University of California, Davis, CA #
Dr.C.Kado 4% ). @i L4l Lf DNA R 5, 4E 55 Bf i R 45 49 17 3
FOERFHEBHARNEM LN EERZEM,

B Horsch % (#+ % 227:1229-1231, 1985)#) 77 i 3 1L M FE  (Nicotiana
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tabacum cv. Samsun) *t-F¥H . EIHE R T —Fr kA 69 5 547 5]
MG AR TS R R ARSI BN ARG T AR S
BAREILIRNERKBHES &R,

A Southern ¥pP3& 4478 E iR A 3R A M 69 IR 4E M, UAEKRRIZ
Bl RN GERAEGEARLFPHAELE. wRIFEFF RIS 2 IRE
&, JF B ik RAEARIE Y, AR LA PR R M B G ARG A T AR
WHHED T, FLELRHARALETHELGHED P, £ LM
T, TR IRAN DT R A E T E AT Y P, L
BRI E SR AETRAERESF AN DT HELEREY
¥,

A Murray #= Thompson #)t <kt = ¥ K244 (CTAB) F i
(ZBR AT 5 8:4321-4325, 1980)4] &k B & AR #4064 5T ALY Ao ) IR 4
A5) 3R 5 #r kit 69 M4 69 2 B 40 DNA. A TR 4] MBS 5 4L AT & DNA #
sa, STAREBERFAFFNRNE (FF 402) At ey k5042 A
EcoRI, T HZEIEAEFF A% (57 403) ieid ey ke
R4 B Xbal. £ 1%8FEBER L2 & AR Re IHL = 4Ad
DNA HE,;, B20MAMBAFR 20 EMBE HNEATRARE K
/& LB 65 DNA A 549 DNA B B X.

A FREERR SR RZE, A Y Southern LM F i (F
AW 5 55 B 98:503-517)4F T £ DNA # & 44 %] Hybond-N+ MR £ J
(Amersham Life Science, Little Chalfont, Buckinghamshire, England)
Lo RS AR R A IR AT R AT R R B R b LR A R S R A, S
EHPHBESTHRE (RLkRE 05 X AHEEMELE A R(SSC) M
0.1% + =kt KB 4A(SDS), 15 947 , 65°C). Atk i B HA0E
HE5AFADNAMRFHEANFF LR, $RwB 34 575,

E3(ﬁﬂ%@2%£m%ﬁ)i7mﬁ%%éﬁﬂiw%(ﬁﬂ
402) #93RAT3E4T4) Southern SPE 5 PR B 89 £ X B K. kid A-B
SHRTEHAREAG T BHS 4 DNA &, WRkilE C-E4H R TH
F51 402 324 69 ML 69 DNA., E i A-B PERALRK, XEAWF7
402 RAETEBABILABEEAS P, REHASFN 402 RER FHEE
LMo E S AR R G AF AR L. ERE C-E PHEBMAER, XA
BB A2 T A5 402 9 L A A, I 3k £ 38 M b5 7
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402 BT 6,4 2 4% /5 7 B AR 2.

H4(MAETH2GEMBLR) AFRARTEERFRMNG (57
403) #93R 4+ AT 49 Southern FFiE45-# P AN B 69 £ X B X, ki A-B
BH R T EBARSAE 3T B 69 DNA #5%, @Kkl C-ESHRTFHA
A3 403 #4Lid 69 69 DNA. ERE A-B PEALR, XEABFF
403 RALETEB ARG MERS P, ARAHAFF I3 ZERATHE
6 k- MARIT A B4 AFIE., ERiE C-E PAERMLER, Xk
Bt 24T T A7 403 MM b A # e, 3 3F 38 1 3k F 7
403 Ff 6,464 2 45 A 7 BT AR T,

AXRAECFREEATERAD S FPAAEENFF EELB AT
WHEARMH T @G AR AKSOHEFLPEEBERFGFF, HFiE
FREZAFILAOEDOERAPHEZ. FiEFLBATHFLH LD
ARAF, FERALEEEH DNA D F % 9 5w b R A 4R e
8 PR R AR A 7 7R A B

WTFERZHEFAPIIERGSI & —EAR Tk, AL FHHEE
B RRAE R P AR TR LR E S F 5 F 8 LI —F 5 7] 47 5
W, BARRN TR TAR AT T A Y, FHEF &2 —Ff R FiE £k
ARITE A R TR KR T4 2450 A48 5 ok, 1% A W% 8 336 A ik gk
AP F AR 2L AW A EA P RIFILEH. wREAL T
RAPERTREZLED PR LR FINEARTRT, ML ALEZL
Wy AR Fo 1 & A AEAT DL, AR T A B it R K L) P TR £ 69 AR
M AR AT 2] 90 A LR Bk,

EWMAENEATTHET AT 1403 . EFWAT A FERAGHS
REBOCEFT “n” F4 WIPO 474 ST.25(1998), W& 2, % 1.

AL R A LK ( L3 H Lakfrdk &4 Lk ) vl & X
KM AR X AF,

REEALAP\FLEESF I L RAFEFALARTTH
B, AAEATHADNRBTH ST, BRAABEAAREZRH LY
X, RAVEHFERFE, FLERBEALZPERKRUNGINR
T, TURAIEESBTRITROKE.
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<110>

<120>

<130>

<150>
<151>

<150>
<151>

<160>
<170>

<210>
<211>
<212>

<213>

<220>

<221>
<222>

<400>
cttcgegceta
aggattgcct
cccgecaggece
cgcagatgtg
gcacgagata
cgatcatgtg
caggctagaa
tacagtgaca
gattccagaa

<210>
<211>
<212>

<213>

<400>
gcgecctgcag
tgatttgaat
caagatgggc
gcacacccag
gggcaagdgg
gatcatgact
agacgagatc
cattgtcate

Havukkala,

F

Bloksberg, Leonard N.

Ilkka

5 &

11000.1003

Us 09/169,
1998-10-09

Us 60/143,
1999~07-14

403

c4PCT

788

811

FastSEQ for Windows Version 3.0

1
535
DNA

(110)...(1

1
cecgeatactc
cggttgggcet
gtgggaagcg
gcttggacta
gttggaattg
ggggtgggaa
gtecaatgtg

aagggaggat
aactacccga

2
671
DNA

2
gtcgacacta
cacagaaacc
cagaggaatc
ggegtecgagt
caggacatgg
gtgcctttct
agcegegtygy
cgtagegcct

10)

caccaccgcg
gccecgggace
aagacgtcte
ggaatgtgca
tgaaacaggt
cttatgtcaa
aaaagtcggt
attctagtca
tggatctage

gtggatccaa
tcagcgattt
ttgtggtagt
ttgggtctcg
tgttcaccgt
ttacgaataa
tegeggatgt
ccagctcatg

tgcagaagat
cttctgggtt
gattaagatc
gggacactcc
tggctccagt
ttcatgcaga
tatgactttt
cattgtcgtc
agcgcattge

agaattcggc
tgccaagaaa
ttcatctece
aacccggaac
ctatggagat
agttgtccag
gaaatcccgce
atgtataata

40

gagctcggag
cctectecececen
acgcactgtg
aagtatcctce
gtccaacgcet
gagtgcgagt
gatggaattg
catgaaaggt
tectgtgctygy

acgaggttge
tatggcaaaa
gatctcgeca
gtggtgttcg
cactggagaa
cactacagat
gcecgagtcett
ttatgtatag

ggtgggaagg
tacaaattca
gagtgtgcta
tggtgceggg
tcaaagttgg
attgcaatga
atgcagatgg
attgcgtcag
atcac

aggtcgggga
tctttetget

aggaggtcct
atatcttcac
agatgcgcag
tecgegtyggga
ccaccteggg
gatgatgttc

60
120
180
240
300
360
420
480
535

60
1z0
180
240
300
360
420
480



gacaggagat tcgaatccga ggacgacccg cttttccteca agctcaagge cctcaacgga
gagcgaagtc gattggeccca gagctttgag tacaattatg gggatttecat tcccagtcett
aggcccttce tcagaggtta tcacagaate tgcaatgaga ttaaagagaa acggcetetct

cttttecaagg

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

<220>
<221>
<222>

<400>
cttcaggaca
gttgcagcaa
caccaggaca
cagataacgg
cttegtcetec
ctecggggget
aacaaccccag
gagaagcaca
aggagctgcc
ttcagaactt
gcgggcaatt
ctgcttaatc
ctccatctat
cttcaaaagt
aagtttgcat
attttactgce

<210>
<211>
<212>

<213>

<220>
<221>
<222>
<223>

<400>
nngctcnacc
caggcaatte
ctcgtatgtt
atgattacge
gcggtggcgg
ttcaggcctg
ctgccattgg
agtctatgtt
cagaagacat
aggccattge
caattgatct
tcteoctttte
tctgaagccec

a

3
9490
DNA

{463)...{463)

3
agggagagat
ttgagacaac
ttcagagcaa
aaccagacac
gcatggcgat
acgatattce
ccaactggaa
ccgaagecaa
cgggaatcat
ccaccttetyg
cagccttcac
ccaacttgte
catgactgtg
ttgctaggat
aaattaaatg
taaaaaaaaa

849
DNA

(1)
n

4
gacggtggac
gatttagcetc
gtgtggaatt
caagogeogea
ccgctectaga
agagatttct
tgcagyggcgce
gggacacctyg
agatctcaca
tattcctcga
gatagtaagt
catagtcaac
aacttctagce

caatgaggat
gctgtggteg
ggtgcgcgca
gacaaggttg
cccgttgete
ggcagagagce
gaaccccgag
tggcaacgac
tctggegetg
cecgececgecceyg
attctecaacc
agtgactggt
tgtgcgtgte
ttcaataaca
atatttcaat
aaaaaaaaaa

... (949)

ggtccgctac
actcattagg
gtgagcggat
attaaccctc
actagtggat
tgaggaagat
aggatctgec
cttcatcatt
gagaatccag
ttgcctgatc
ttgaattttg
atgcagcttt
aagcaataac

aatgttttgt
atggaatggg
gagctggacg
ccctacctte
gtcececececaca
aagatcctgg
gagttccgec
ttcaaattce
ctctectege
ggcagagcaa
attctctceat
atataaatgc
cactgtcgag
gacaccgtca
atactatttt
aaaaaaaaaa

tcagtaactg
caccccagge
aacaatttca
actaaaggga
ccaaagaatt
gttgatatta
ctggtgcaca
tcgtatgggce
ggcttgttac
atctctacaa
ttttgataca
ctttctctga
tgtatatttt

41

acatcegttga
gaatagcgga
ctgttecttgg
aggcggttgt
tgaatctcca
tgaacgcctg
ccgagcggtt
tgnccttegg
actctccatc
agtggatgtc
cgtegceccaag
gcgcacctga
tctactaaga
attatgtcat
gactctccac

agtgggatce
tttacacttt
cacaggaaac
acaaaagctg
cggcacgaga
agggccatga
attgggtatt
acctecctgag
tttcatggee
gcgacagcca
aaacgaaata
agcgcatgca
agaacaaata

gaacatcaac
gctggtgaac
accaggcgtg
daaggaaacc
cgacgccaag
gtggttggec
cttcgaggag
tgtggggagg
ggaagacttg
actgagaagg
cccatagcett
acaaaaaaca
gctcatageca
gtttcaataa
caattgggga

ceegggetga
atgcttccgg
agctatgacc
gagctccacce
cccagtgacc
ttacaggcta
aatttagttc
ggaatgaagg
aagcctgtgce
ctcaattgat
acgtgcagtt
gctttettte
cctattecte

540
600
660
671

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
940

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



aaattgagwa tttctctgta ggggnngnta attgtgcaat ttgcaagnaa tagtaaagtt
tantttaggg nattttaata gtcctangta anangnggna atgntagngg gcattnagaa
anccctaata gntgttggng gnngntaggn tttttnacca aaaaaaaaa

<210>
<211>
<212>

<213>

<220>

<221>
<222>

<400>
gaattcggca
ctttaactgc
ctggtcaggt
cttgcactca
tggaagcttg
tcaagcaagt
tgaccctete
aactccatgt
atgggatggt
atatagatac
agcagattte
acatagatga
tcatcttcaa
tagtactgtg
aaaatctcaa
tgacatttga

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

<400>

gaattcggca
caaacaggtt
caacccaagc
ttttgcagag
ccgagccaat
cttctgccga
ccatggagat
atgatggaaa
ttattgagaa
ttctggacga
atgcggacaa
gaggtctgat
ctcecectgag
ttgectgtcga
gcaggcgtgt
ctctgattat
tattgataat
aaaaaa

5
959
DNA

(697)...(697)

5
cgagaaagcc
aataactgtg
tccagcattt
gccectacatt
tgtcaacacyg
tttgtcatect
tcttcaagac
tctgcagatg
gagcttcaat
tgcaattcgg
gtgtgatcat
ttttgatact
gactcgctta
gctgagtcca
atttctecgat
gcacctcgag

&
1026
DNA

6
cgagctttga
taaggaaaty
agaggagecg
cgatgcectce
gaaggagctc
tgagggtcaa
tggggtgtac
gattctagcc
agcaggagtt
actgcttaag
agacaactat
tgcatatgac
gaaatatgtg
tcececgeatt
ctattgaaaa
aaggagaacg
aaagtagtac

ctagaatttt
gaagcgtaca
ccaaaataca
gatttagcaa
aacacagaga
ctttataaac
atagcaagta
attcaagatg
gaggatcctg
agaatcatgg
tcectacctga
gttccecaga
tattcattac
gaaaggatct
gtctagtcett
tgaactacaa

ggcaacctac
gcaggcacaa
gttaaggttg
tatcagtata
cgcgaagtga
tttetgggee
actggttact
atggacatca
gcccacaaga
aatgaggaca
ctaaactacc
aacaccctgt
agatattaca
gagatcagcc
caatccttgt
ctataatata
agcatatgca

ttecagcatgce
aaaagtttgt
cacctgetgt
acaactacag
agttcaagaa
ggaatattca
cggtacagtt
gtgagatttt
aacagtacaa
cactatcaaa
gtaaggtggg
agttcanaaa
tttctatgtg
ctcggtatta
gattttgatt
agttgeatgt

attcattgaa
gtgttgctgc
tccgecatcea
tattggaaac
ctgccaagca
tcectgetgaa
cgcttctecag
acagagagaa
ttgacttcag
tgcatggatce
acaagcgtct
ggaacggate
gagatttcgt
aaatcccagt
ttctgectegt

tggggttgaa
aagtttgtat

42

tatcacagce
cctagtttcet
tgtccaaaga
tagtgggaaa
tgatagtaat
gagattgaca
ggagactgct
tgcaaccata
aacatgtcag
gaagctcacc
gagagagcgt
tatgtaacaa
aattgatagt
tcacttgaca
atgaatgcga
taaaaaaaaa

tcccaggatt
agcagaggtg
agaagtggga
gagcgtgtac
tcectggaac
gctcattaac
cacagccctt
ctatgatatc
agagggccct
gttcgatttt
gatcgatctg
tgtggtyggcet
gatggagcta
cggtgacgge
ctattgcaag
gccatttgtt
caaaaaaaaa

ccagcgacaa
ctcattcaga
aatttgaaat
atttctgtat
ttggggttag
cagacatatc
aagcaggctyg
aatcagaaag
atgactgaat
acagtagatg
tcaagatttg
atgatgtaaa
ctgttaacaa
tgccatcaaa
cttttagttg
aaaaaaaaa

tecttettgte
aaggctcaga
cacaaaagtc
cctecgtgage
ctcatgacta
gccaagaaca
gecattgeccg
ggattgccta
gctectgecag
gtgttcgtygg
gtgaaggttyg
ccacccgatg
aacaaggccce
gtcacccttt
cataaaggct
ttgtttagty
aaaaaaaaaa

840
900
949

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
959

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1026



<210>
<211>
<212>

<213>

<400>
gaattcggca
tgaagtggtt
gctcgggact
gaggatgtaa
cgtaatgaaa
gtaacagaga
tgcattgttg
agcaagagga
tttgecaagca
ctggaacaag
ttcgeccatga
atgggtgtca
aaaaagaaaqg
actgaaaaga
gctcatecctce
ggcgttgtte
atagctggaa
gagaagaagg
gaaaggttgg
ttggataatt
ctggactagt
tttttgttac
gtatatgtaa
taatatatgt
aaaaaaaaaa

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

<400>
gaattcggca
gtcaaaggag
tacccagatg
cgagattctc
gcatttgeca
tttagtatag
aacaaatact
tctttggaaa
ccaaaatcat
cagtgaataa
gtgttagtga
aatcttgatg
aaaaaaaaaa

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

1454
DNA

7
cgaggccaac
ctgaagtgat
ccagtggeca
ttgtaaaggt
tggacatgte
ttggcagega
ggtectgteg
tttggaccta
gtatggtggt
cggeccectet
cagagcccgg
agattgccaa
aagaagccat
tgatggaagce
tggaaccata
cagagtcgtt
gtttcattgg
tatcatcgat
agaagaacga
agtctgcaat
agcttaacat
tttagtttag
agatcaattt
attcgtattt
aaaa

8
740
DNA

8
cgagaccatt
atcaaacaaa
tgaaatatac
ttccacatgce
aattgtgggt
tatgacgagc
cacctgtggt
ccgcttagtg
ggctgatgtg
ttttgttaga
acggaatgat
gattgtgtct
aaaaaaaaaa

9
624
DNA

tgcaagcaat
gggaagcttg
cttgtccect
catttactgce
tcattaccceca
ggtgaagaaa
cagttgeggt
caatgatgtg
tgatcagatg
gttatgtgca
gaagaaatgt
agccetttgga
ggaagtcctc
agcagagagc
tettgeocett
gcacttcgtg
cagcatggag
gattgaggtt
tgtcegttac
caatcaatca
gaaagggaaa
cttttgtgag
ctecgtgacag
ttatatgaaa

tccagctaat
ttttgaaatt
cactgtcgat
ttcagagata
tataatcctt
taggcactgc
ttgttttctt
tggaatgcta
aactggttgt
gtgtttagat
gtcaaatctt
ttttcaatgg

acagtacaag
gaatctgaaa
tacacttaca
ggaatctgce
atggtccctyg
ttcaaagtgg
aattgcaatc
aaccatgacg
twtgtggttc
ggggttacayg
gggattttgg
ctccacgtga
ggcgccgatyg
ctagattaca
ctgaagacaa
actcctctcet
gaaacacagg
gtgggcctgg
agatttgtgg
gatcaatgcc
ttaaattttt
gttgaaacaa
taaataataa
aaaaaaaaaa

attggcatag
ggacctaatg
gagtacctca
cataacagtt
cgtaggtgtt
agatcctteca
tctttctgga
agtactagtg
tccagagggt
ccatctttac
gatgggctga
taaaaaaaaa

43

agccagacga
aaactgttac
atctcagaaa
actctgattt
ggcatgaagt
gagagcatgt
agagcatgga
gcacacctac
gaatceccgga
ttttcagccce
gtttaggagg
cggttatcag
cttatcttgt
taatggacac
atggaaagct
taatacttgg
aaactctaga
actacatcaa
tggatgttgce
tgcatgcaag
atttaggaac
ttcagatgtt
tccaatgtct
aaaaaaaaaa

caattggtca
gtgtggaggc
gcaaatttgt
tcaatcaatg
tggcagaaca
cacttttcte
actttggtat
tccagagtte
gtttacaacc
aaggctattg
ctgactctct
aaaaaaaaaa

tcgaatcctyg
aggatatgca
gaaaggacct
agttcaaatg
ggtggggatt
aggggttggt
acaatactgc
tcagggcgga
gaatcttcct
aatgaagcat
cgtggggcac
ttecgtcetgat
tagcaaggat
cattccagtt
agtgatgcetyg
gagaaggagc
tttectgtgea
cacggccatyg
tagaagcaag
atgaatagat
tcgatactgg
tttttaactt
tctgccaaat
aaaaaaaaaa

ttctatecttt
tagtcagcta
gtgaagtatg
tttgtecctag
gaacctcctg
ttccataaga
ggcaataatg
taagggagtt
aacagttgtt
agtaaggttg
tgtgatgtca
aaaaaaaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1454

60
120
180
240
300
360
420
480
540
600
660
720
740



<400>
gaattcctgce
gcgegectge
ttgttggacg
cccaaggaag
gtctgtgttyg
gaggtgatge
ccagggcaga
aaagaagcag
gctctgcgaa
cactccatcg
gacatggctg

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

<400>
gaattecctge
cagtacctgg
gtcaattccc
ctgatgtteg
gaaaacatgc

<210>
<211>
<212>

<213>

<400>
gagctcctge
ccatcatacg
tcttgcecag
gctgctggaa
aaggcccgtt
ccaattgcaa
gagttgggaa
aaggtatttg
gcttggggtg
ttcaatgcct
agaggtttct
cctaaacagce
gggttccaac

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

<400>
tgattatgcg
tgaacctagc
tcocggaacyge
caagccggceyg

9
agcccggggyg
aggtcgacac
ccatggaagc
gactggctct
acgeccaacgt
aagggaaacc
tcgaagccgce
cgeggettca
catcgccaca
agcgggagat
tccacggegg

10
278
DNA

10
agcccggggg
ccaacccecegt
teggettgat
ctacatatct
gatccgttgt

11
765
DNA

11
aagtcatcga
cgcttatget
acgggaatga
tattacccaa
tagaggaaga
acagaataaa
ccgatttget
agggcatttg
ggtgcgctgg
catattgggc
ggagcgccca
ttgttctteg
aaaatagaag

1z
453
DNA

12
gatccttggg
cttcgcaaag
tcaaataaag
aaatctgcat

atccactagt
tagtggatce
tctcecggaaa
cgtcaacggce
gctgggegtg
ggagttcgta
ggccgtcatg
cgagaaagac
gtggttgggg
caattccgtce
caac

atccactagt
cacgactcac
ctecegecaga
ggtggcctta
gaagcacgta

tcatcagcece
ccaactcaga
cgaatcecgat
ttgggtgttt
ggttccgaag
caagtgcagg
aacagggccce
ccaagggaaa
accattcact
atggtttgat
acaacaacaa
caataacgaa
aaatattttc

cagggatacg
aatcctttece
atcctcgatt
ccgcggaccce

tctagagcgg
aaagaattcg
gccgggatte
acagcggtgg
ctggetgaga
gatccgttaa
gagttcctce
ccgttgagea
cectececgatceg
aacgacaatc

tctagagcgg
gtccagagcyg
aagactgccg
tgccaggcga
gtcttgcea

gttttctegt
gaagtgctcg
cacaatttgce
agcaggatcc
gcgagggaac
acatatccca
aagtggagaa
attggaaacg
ccacgtgeat
agcaccaaat
gttctttgat
tctttecatct
gatccaaaaa

gcatgacaga
ccgccaaatce
acaggaactg
gaaataatga

44

ccgccaccgce
gcacgaggcec
tggaaccgtt
gatcecgeccegt
ttectgtetge
cccaccagtt
tcgacggtag
aaccgaaaca
aagtcatccg
cgttaatcga

ccgccaccege
ccgaacaaca
aggccgttga
tcgatctceg

acatcgacga
tagatgaggce
agceegetga
ccatatttca
gattcgataa
tttacagatt
gcceceggega
tgatcctcaa
atcctygcgtc
caccctctge
ttaactgact
tcgttacttt
aaaaa

agcaggcccg
tggctectge
gcgagtctet
aaggatatat

ggtggagctce
cgacggccac
taaactgcag
ggccgegtec
gctettetge
gaagcaccac
cgactacgtg
agaccgctac
cgctgevact
tgtectecagg

ggtggagcetc
caaccaggat
gattttaaag
gcacctggaa

tcccacaaat
tctcaaatca
gagcgctgga
agaggagttg
tggggactte
cgtgagatca
agatatagaa
atgtctggac
tcctgcageg
aacgagecgge
cttaagcatt
gtaaaagatg

gtgetggcaa
ggaacagtcg
cocgeacaat
taacgacccg

60
120
180
240
300
360
420
480
540
600
624

60
120
180
240
278

60
120
180
240
300
360
420
480
540
600
660
720
765

60
120
180
240



gaatccacygg
attgacgatg
gettecaggt
cggccgccac

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

<400>
tcttcgaatt
tgataactca
attcgacgta
agttgcecgac
atggacggta

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

<400>

ccgctacaat
acgaagaaat
ggatcctgcet

cgcggtggag

13
278
DNA

13
ctctttcacg
acgttcaccg
atagacacca
attctcgcca
cttetgggag

14

23
DNA

14

cttcgaattc wyttycayga

<210>
<211>
<212>

<213>

<400>
gatcggatcece

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

<400>
aattcggcac
gttctagtge
ctgegeegee
cacagggagc
gegectegge
ggtaggggtc
catggagagc
cttetcaaac

<210>
<211>
<212>

<213>

<400>
ccaaagctcc
cccecgaggcea

15
22
DNA

15
rteyykycty

16
472
DNA

16
gagacgacct
tgaatggaga
gggagccacc
cacctcgacg
ggggagtccc
gagctctegg
atgaacaagg

cggaggccga

17
622
DNA

17
tagtgcctca
ccatgatcct

cgatgaagaa
cttecatagtc
aatcgaattc
ctccagcecttt

actgcttcgt
gagaaaagac
tcaaaactca
ttgctgcacg
aaaagacgga

ytg

cttgtatcgg
tggagagcac
atgccgaccc
aggtgaagcg
tcacgatagc
aggcggecccg
gaactgacag
agcaaggcgg

tgagtctget
ggttaatgcg

ggctggetcce
gacagagtaa
ctgcagccceqg
tgt

taatggctgce
tgcaggecca
agttgaggca
cgattcagtce
tccgatca

acccggatcee
caccggcacc
actgaactgg
gatggtcgag
ccaggtggeg
tceccagggte
ctacggggtce
tcetttteag

gaggattgca
tgggcaattc

45

L2 XX 4
oo -

-h -

acacaggcga
aggagattat
ggggtccact

gatggctcga
aatgttaatt
gcctgcagtg
gtccaactdg

gctatecgtta
ggcaacggcc
ggggcggcgyg
gagtaccgga
gcggtggcega
aaggccagca
accaccgggt
aaggaactta

caattggcgg
aaagagaccce

cgtegggtac
caatataaag
agttctagayg

tattgttaga
ctgcgagagg
gtgtegtgte
ggggcccaac

acgtacacac
ttcacagcecct
cagcagcecct
ggceggeggt
gtcaggaggyg
gcgactgggt
tcggcggceaa
ta

gttcgacgtg
aaaagtgtgg

300
360
420
453

60
120
180
240
278

23

22

60
120
180
240
300
360
420
472

60
120



gacgatcccea
cgactattge
gtggtgagct
gaattggtgg
gccttgtgcea
cgttgtctaa
ctgaaaatag
gccaatgcag
aacattgtte

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

<400>
cacgctegac
cattgaactc
accccaccca
caatgcagtc
cggtgaactg
tctccggeaa
aggaagccaa

<210>
<211>
<212>

<213>

<400>
gaattcggcea
ctcatctect
cttcteccgaa
tcataggcca
tggcggacaa
taagcagcceyg
gccccaaatc
aatacgggga

<210>
<21l>
<212>
<213>

<400>
cgggctcgtg
tcatcgggaa
agaagtatgg
cceocecgacgt
ccaccatcgce
gccegttetg

<210>
<211>
<212>

<213>

caaattttaa
cgtttgggat
tggtcctgge
acttgtecga
aagcgcogtga
tgaatttaca
gccagtgcag
ctttaggcct
aaaaaaaaaa

18
414
DNA

18
gaattcggta
tctctctete
catacagaca
aatcgcacta
ggtgtggctg
gtcctacacc
gtccaagccc

138
469
DNA

19
cgagtgtcte
agcagttcta
caaacccaaa
catccacttyg
gcagggccceg
tgaggcggtce
caaggcggga
cttttggege

20
341
DNA

20
gcteggetcee
catgctcatg
cgggatctte
ggceccgcecag
gatcagctac

gcggcagatg

21
387
DNA

accggagagg
ggggaggaga
ggcgettatt
ggggacggga
atgcatgata
ttggtgatgt
ctttaggaat
ttectettagg
aa

cccegggttce
tctctetete
agtagatacg
gcgacggtte
aggccgaaga
ttcctggteyg
atcgcegtcet

tectectectcte
ggggttgtgt
ggtactgcect
ctgggcggeg
atgtttcgga
cgggagtgcet
atccacttgg
gagatgagga

ggcgcaacgc
atgggcgagce
cacctcegea
gtcetecagg
ctcacgtatg
cggaagctgt

tacgagggat
agttgtcctyg
cagtgcttcg
ctcacaatge
gctaatgtte
atctceaatg
gatcgtgage
agaaaaatga

gaaatcgata
tectctcetete
cgcacacaga
tggccgtcct
ggctcgagag
gcgacctcaa
ccgatgacat

tcetetetgta
tgctecectget
taccececegga
agaccccgcet
tcecgtctegg
tcaccaccca
gctacgggta
agatcaccat

ccttcecace
tcacccaccy
tgggecttect
tccacgacgg
accgggccga
gcgtgatgaa

46

tggaaggtga
gtgctggect
aatgggaacg
caaagagagda
ttgcgcacct
tttttgaata
atcaatagca
tggtttatat

agcttggatc
tcececcaccee
agaagaaaag
aacgacatgg
gcttctgaga
ggagaacctg
caagcctegt

aaccaccatg
aattctatgg
gctgceggge
ggccaggace
agtccacccg
cgacaaggac
tgccggtttt
gctegaget

gggccegagd
cggectegeyg
gcacatggtt
gatcttcteg
catggectte
a

tcatgectac
tgccaataga
agttggcgaa
gccattggag
ttaagaaggt
atcaaataga
tectgaggag
aggtactggc

caaagcaaca
ccecettecea
atgggggttt
gcgtggagygg
cagcaaggtc
cggatgetca
ctct

ctcttcctea
agggcaagat
gcatggccga
ctggccgoca
gcegaccatca
ctecgcttetce
ggcttcgtag

ggcctecccgg
agtctggcga
gecagtgtcegt
aaccggcctg
gcgcactacg

180
240
300
360
420
480
540
600
622

60
120
180
240
300
360
414

60
120
180
240
300
360
420
469

60
120
180
240
300
341



<400>
gaattcggca
gaggggccetce
cgcgagtectg
ggttgcecgtg
ctcgaaccgg
cttegegeac
tcagecggaag

<210>
<211>
<212>

<213>

<400>
cacgagctcg
cactccttte
aaagccceaaa
gaaccaagca
tgctctgata
actggccgag
cgcaaagaac
ctccatccte

<210>
<211>
<212>

<213>

<400>
gaattcggca
aaccggtcca
acttaggtca
agagagagag
ggagagccag
tgatgctctt
gaaggagcte
Cgaagggcag
tggtgtcttc
gattttggcet

gceggtyg

<210>
<211>
<212>

<213>

<400>
gaattcggceca
agagaagaga
ccaagtctcg
cccecatggte
geegggegeyg
ggcacccgta
caccctecge

21
cgagcggget
ccggteateg
gcgaagaagt
tegtececey
cctgccacca
tacggccegt
cgggetgagt

22
443
DNA

22
tgagccttcc
tcaagaaacc
ctcgtacaga
atcacgacygyg
gcactecceet
tgcgggcecta
ccggaagccc
tcttgcacte

23
607
DNA

23
cgagccaace
aaccggacca
actgcaacat
agagagagag
accgcaagccg
taccaatata
agggaaataa
ttcttgaaca
actggctact
atggacatta

24
421
DNA

24
cgagccgttt
ggagaggaga
gacgaggagyg
ctcaaggccg
ttecteteee
atgctcgacce
gacctcecceg

cgtggcetegg
ggaacatget
atggcgggat
acgtggeceg
tcgcgatcag
tctggeggcea
cgtggga

cggagacaag
tagtcatcca
aggagagaga
ccagtgaaga
tggtcttgaa
tggctccact
ccgtaaccct
teg

ctggaccagg
tcactgtcct
ttcttgatca
agagagagag
ggaggcacca
ttttggagac
cagcaaaaca
tgcttctcaa
ctectcectege
acagagagadg

tatttcctct
gaatgggtte
cgaacctctt
ccatcgagct
cgggggaagt
ggatcttccg
atggcaaggt

> e

ctccggegea
catgatgggc
ctteccaccte
ccaggtcctc
ctacctcacyg

gatgcggaag

gcecatcttac
agaagcagag
gagagagaat
tgaagagttc
ggccaccatc
ttcgectget
tgaccggatc

tacttttgge
tatatacgtt
caacatatta
agagtttgaa
ggaggttggc
cagcgtgtac
tccatggaac
gctcatcaaa
caccgctctt
ctatgaactt

gatttcecttt
gaccggatce
cgccatgcaqg
cgaccteccte
cgecggeecag
gctgctggce
cgagcggcte

47

ssee
.
epoase
(XX XJ

acgcccttee
gagctcaccc
cgcatgggcet
caggtccacg
tatgaccggg
ctgtgegtga

ttcgcaacaa
cattgcaact
agaagcatga
ttgttcgcecca
gaactgggga
cagattgcct
ctcecggttte

aggcggtceca
gcatcatgcecce
caatattcecct
tcaatggcca
cacaagtctc
ccaagagagc
ataatgacaa
gccaagaaca
gctectteetyg
ggcctgecgyg

gctcgagtcet
gagacccaga
ctggcgagcg
gagatcatgg
ctcececgacce
agctactceg
tacggettag

cacegggecece
accgcggecet
tcctgcacat
acgggatctt
ccgacatggce
tgaaagctct

attgegtceg
gcaaacagcc
gtgcatgcac
tggaaatgaa
tcctegaaat
cccgtctecte
tcgecageta

ttgcccttcea
tgctcataga
aagcagagag
ccgeccggaga
tecttcagag
ctgagceccat
catcagcaga
ccatggagat
atgacggaaa
catccaaaaa

cgcggaagag
tgacccegac
cctecgtget
ccaaggecyyg
agaaccccga
tgctcacgtg
cgceceggtgtyg

60
120
180
240
300
360
387

60
126
180
240
300
360
420
443

60
120
180
240
300
360
420
480
540
€00
€07

60
120
180
240
300
360
420



<210>
<211>
<212>

<213>

<400>
ggaagaagcc
aaggagctta
cgaagcattc
tattggagac
cagccaaaca
tgctectcaa
ctctectege
atagggagaa
tcgatttcag
accatggaac
tcaatggttc
taagggtagt
gctgacecyg

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

<400>
gaattcggta
actaaccatc
atatcgtgaa
agggacgggc
gttcgegetg
cttcaagaac
gaaggcaatc
tcagaccaaa
ggttcatttg

<210>
<211>
<212>

<213>

<400>
gaattcggca
ctectcectt
aagaggaagyg
atcctcatea
gaaggtcatc
ggtgagtcgg
agaaaggatt
gacattaacg
accagtcaac

<210>
<211>

25
760
DNA

25
gagcaaacga
agaagcatca
ggaagtcggce
cagcgtectac
tccatggaac
gctcatcaac
aaccgccctt
cttegagate
agaaggcccet
gtacgacttc
aaagacaaca
ttctcattte
cggcacaggt

26
508
DNA

26
cccgggtteg
tgcctttett
aggagtccgt
tacgtcggca
gttaggcaga
ttgggcgtca
aagcaagccg
gaatcgtcga
atctggtttg

27
495
DNA

27
cgaggttaat
cttctttete

tggggcagcc

tgggaggcac
aggtcacttt

acaaggactt
ttgattttgt
gcgagaggcg
tactg

28
472

attgcagacyg
tcaatggcag
cacaagagcc
ccaagadage
ctgatgacca
gccaagaaca
gctcttceceg
gggctgccceg
gcectgecge
ttctcaatce
taagacagaa
atcaatgctt
gatgccatcc

aaatcgataa
catcttcettt
cgacgacaat
agttcatcgt
geacggtctc
ctctgctecat
acgtggtgat
cgccattaaa
ggggggtc

ggcagtgcag
tgacttcaat
taaaggggca
cegttteate
gtttaccaga
cgctgatttt
taaatctagt
gatgaagtcg

ende

ccattgaaaa
ccaacgcaga
tcttgcagag
cagagcccat
catcggcgga
ccatggagat
atgacggaaa
tcatccagaa
tccttgatca
ttaategttc
gatggaaaaa
gattttgaga
ccgacgggaa

gcttggatcce
cttctgectte
ggccgagaag
ggaagcgagt
cgaccccgte
cggtgatctg
atcgacagtg
ggaagctggc

cctecaacacce
ggcagccgac
ctgcgggtca
ggtgtgtttt
ggaaaagcac
tcatccaaga
cttgetgcag
caccaatttt

48

aagacacgaa
gcactcagceag
cgatgctcte
gaaggagctce
tgaagggcag
cggcgtctac
gatcttggce
ggccggcectt
gctecgtgceaa
atttgaatac
atagaaagga
tctecctttet

aaagaattcg
tocecteegttt
agcaaggtcc
gcaaaagcag
aagggccagc
tacgatcatg

gggcacatgc
aacgttaagg

acccaccttc
tccatgcttg
ctgcatcaag
tgtcgagact
ccatcactceca
tcctgeoattt
aaggctttga
ggatgcctge

agagatcaag
acccaaccag
taccagtata
agggaaataa
ttcctgaaca
accggctact
atggccatca
gcccacaaga
gatgagaaga
aaatacatgc
aggaaagtat
ggtgcgatca

gcacgagatc
cctegttteg
tgatcatcgg
ggcatccecac
tcgtcgagag
agagcttggt
aaatggcgga
tttgttggtt

ctececatetcet
cgttecagtat
caataagaag
acttgtcaaa
acaattgcct
gaaaggagac
cgttgtttat
caaaccttga

421

60
120
180
240
300
360
420
480
540
600
660
720
760

60
120
180
240
300
360
420
480
508

60
120
180
240
300
360
420
480
495



<212>
<213>

<400>
gaattcggca
cctegtegtt
gggccacccc
gacgctactg
gaggagcctc
ccacttcegg
tggaaatgtc
tgcaattgag

<210>
<211>
<212>

<213>

<400>
gaattcggca
agacgaaggce
cgtccggtta
aggeccaccgt
gagcgaaadga
ctattgttga
aggatcecgca

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

<400>
gaattcggca
cgctcecegea
tgcecteggtt
agggccgtgg
gatgtggctt
gagatagttg
catgtgggygg
ctagaagtcc
gtgacaaagg
ccagaaaact

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

<400>
gaatteggca
aaacaaatgg
tacecctgcac
ggcttccaca
ggcccocgagt
cttcctectt

DNA

28
cgagcataag
ggcggcactg
acgtacgtcc
cgcttcaaga
gtcgacgctg
agccacaaca
aagcggtttt

ccgggaagdd

29
396
DNA

29
cgaggaggca
gagaatgagc
catcgecteg
ccgecgatcecg
tagacttcaa
gggttgtgca
ggcagaatta

30
592
DNA

30
cgaggttgaa
tactccacca
gggctgceecg
gaagcgaaga
ggactaggaa
gaattgtgaa
tgggaactta
aatgtgaaaa
gaggatattc
acccgatgga

31
468
DNA

31
cgagaactca
gttecgeegg
aaagccacat
tctecettegt
tcacaaatgg
cggacttgga

ctctccegta
gctacctcgg
tccagegtce
ggcgtggege
tgaggcgggt
tcctgatgca
tgcecgtcaga
tcacgttcga

cctcctegaa
gcggcgggcyg
tggctcgtca
aatgatccaa
ctgttcaaag
ggcgtttttc
cttgateccgg

cctccecgtece
ccgegtacag
ggacccttct
cgtctecgatt
tgtgcaggga
acaggttgge
tgtcaattca
gteggttatg
tagtcacatt
tctagcagcg

tcttgaaatg
attcgaatcg
tggcgeccatg
caacaccgag
aatgctgagce
tgcgatccaa

atcctcacat
gcggaggtte
ggagaccggc
ccaactcgtce
cgatgtcgtce
gctcaagete
gttcggaatg
tgagaaatgg

acgaagaaga
gtgccgggaa
agctcctcet
aaaagactga
caaacctgct
aaactgcctc
ctgtaa

tcggectetge
aagatgagct
gggttcctct
aagatcacgce
cactccaagt
tccagtgtece
tgcagagagt
acttttgatg
gtcgtccatg
catttgctet

tcattggagt
gccacaaagc
ctcaagctag
ttcaaccacc
gactttcagt
gacatcaaga

49

ses e
L ]
sebesd
L]
ssed
ssesm

cacatggcga
gtgagggcga
ctcgacattg
gaggcctegt
gtctgtgcceca
gtggaggcta
gacccggcce
aggtgagaaa

agaaggacga
ggtcgtgtge
ccagcgecggce
acatttgett
ggaagagggt
tccecttttat

tecggectegtce
cggagggtgy
cccectacaa
actgtggagt
atcctetggt
aacgcttcaa
gcgagtattg
gaattgatge
aaaggtattg
gtgctggatc

catcatcctc
cgcacgccgt
caaagctect
ggcggctcge
tcetgacaat
tgctetgoga

-
*
L
[ XX B J
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agagcaaggt
gcctggacca
agaagctcca
tctcagacct
tgtcgggggt
tcaaagaagc
tcatgggtca
ag

aggacgaagdg
gtgaccgggg
tacaccgtca
ggacttgatg
tcatttgatc
catgatgtca

accctcttcg
gaaggaggat
attcacccgc
gtgctacgcea
gccagggcac
agttggcgat
caatgacagg
agatggtaca
cgtcaggatt
ac

tagtgagaag
ttgcattccc
ccatcacaag
cagggctega
cecccegatggt
atecgtccagg

60
120
180
240
300
360
420
472

60
120
180
240
300
360
396

60
120
180
240
300
360
420
480
540
582

60
120
180
240
300
360



aactatatgg
cctecggtga

<210>
<211>
<212>

<213>

<400>
ctttactccg
gtccatctte
agcaagcccc
cggaatttte
ttcgaccegg
aggcattaca
atcgggectgt

<210>
<211>
<212>

<213>

<400>
ggcaaacacy
tcgagagcett
aggagctcac
tcecgaccat
acgaggagct
tcececcaacga
tcgaggagaa

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

<400>
ttgtacececga
cgaggccgcce
cgtegtggte
aggaagcgga
tecggagatgg
tgttt

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

<400>
gaattcggca
actgtcagga
ggcattcccecc
tgceccatggec
cceccgacgat
ctgeegtgec

tcageccceat
cttgcatcaa

32
405
DNA

32
ccaagaagat
atcgggaagt
taactcagtg
cgaaatagct
gtcagtgagc
ggagaggggyg
cggagogttt

33
380
DNA

33
ccecgtttteg
gtcgagcagt
aagcattgge
cgacctcgag
caggaaggct
cctgattgag
ggacaagcat

34
305
DNA

34
agatctccgg
gccggaggee
ggcggcggcg
catggctggg
agagatggaa

35
693
DNA

35
cgagctaaga
accgtggtga
aatgtgggtc
gcttacaagg
gtttacatect
ggctettget

caacgatctt
tectecggatgg

ccaatcgcecag
ctcttggcag
gtctatgtga
ttaggtttag
ggctcggaac
aagattgtga
tggactcaca

ttttactaag
ggcattcagt
gacatctteg
gacatagcgt
gccaccgact
cgtgtaaaga

gaccgttcga
ggggagaagc
gecgtggtgga
ggatcgatcg
atgaaagaga

gaggagagga
gctccecectt
aggccctgtt
tcaccctget
tggactacgce
cetectgege

"

gtatcgagcc
tttcatgaca

ttttcgcaat
aagaccggag
gtcttgggag
ccgatagcca
tcttagagaa

aatgggcgcecc
atggatggaa

agaagatggt
cgatcccgea
aggaggagaa
ctaaagaccc
ggggcgtcat
aggctggcga

cggcgacate
tggagtagcc
cctecategee
accgatccga

gagagagaga

gaggagcaag
tgtgaggatg
tggtgtcaac
cacccctgaa
cgaggagcaa
gggcaaggtc

50
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tgggctcgaa
ctcgtgac

tggcccatta
ttgcatttce
catcgectet
gcagccattce
tttgececeggt
tcaacatgaa
ctceca

gagcgttgtg
ggagtatgtg
gaagcatgag
cgtggtgagg
gcacctegte
ggtgttctte

gecegteggee
geccgtagceg
gtccatgetg
tcggeeggag
gagatccggt

atggcactag
cagecctgtga
tctggeegtg
ggcaaagtcg
ggcatcgact

gtggcgggga

ccecgagcegte

cacaaatgcg
tggctggaca
gtgaacgagt
ttgtgggtgg
tgctttctgg
gtgctggetc

gctggtagag
aggccgaagg
ggccctecagg
gagaggtgcc
aaccatggga
aacctccecga

gggaacccgt
gagaaggcgc
aaggcgtcga
gatttcgaga
ggactggtgg

caggagctge
acagactcag
gcagagtgac
aactcgacgt
tgccctacte
gcgtcgacca

420
468

80
120
180
240
300
360
405

60
120
i80
240
300
360
380

&0
120
180
240
300
305

60
120
180
240
300
360



gagcgacggce
cgectaccecet
aagctctcct
tctecececcecet
gggatgattt
tgaggaaata

<210>
<211>
<212>

<213>

<400>
aggactttat
tccaataatc
atgccttagt
tgtgaaaaac
gatatgatga
tccteggeag
acatccegea

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

<400>
gaattcggca
catgaacggc
ggacaccggg
cggtgtgggce
ggttgaccca
attcacagca
ttggggactg
tccacctcea
actaatgaca
ataagaaaga
ccaaagagac
actcecgacac
agtgtaattt

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

<400>
atatgttcag
atacgttgaa
tcgatgttcea
actactacat
tacactacac
aaaaacattg

<210>
<211>

agcttecctgg
aagtctgagg
atatttgcett
tcactacatg
gatgttattc
aaactcatgc

36
418
DNA

36
tataagcatt
tacaaaaaga
ttgaaaaatt
tatatagact
attcecggtcta
tgactaccgg
cggaccggtc

37
N
DNA

37
cgagcataca
accaaggtect
ataatcgcge
aaaggagtgg
gtggagagga
gacaatccag
aagatggcat
agtgatctte
ccaagttagt
tgaggagaga
ccttgagatc
tgctacaata
gttttttgge

38
344
DNA

38
aatttcaaat
gctagtcgag
cgtgggcecaa
tgtcgcatce
caactcgett
gtccatgaag

39
341

atgatgatca
tcaccattga
ttgcataaat
tttgttagtt
tgagtctaat
tctaaaaaaa

gtaaaaagag
aaaaagtttyg
aaccaactat
taaaattgac
aacaggcaaa
gcgggegatg
cacgtttggt

actacactgc
accggttgece
cggagaccca
ggaattatga
acaccattgg
gagtttggtt
tcttggtgga
caaaatgttg
ggaatcttet
agccatagaa
acgacatcce
aattaaggaa
aagctcatca

gtgggaatgt
gttgaaggat
tccatggcectg
acccggttca
accccagttt
caagcaagaa

gattgaggaa
gacccacaag
cagtctcact
cctttagtet
gtaatggett
aaa

tcaaactaat
atgcattgag
taaaattaat
tcagaagaca
tggtgtcaaa
atgcggatcc
gcggtgacaa

gacgccgccg
gtataacgct
ccccatccecat
cccaaagaag
aatcccatct
cctgcactge
caatgggaag
atcatttgat
ctttgaaaaa
gatttgacca
gcaattgttt
gacaaggaat
catgaatcac

caacctcctt
ctcacaccgt
tcttagtgac
ccaagacggt
cegggecact
caatcaggtg

51

ggttgggtcc tcacttgtgt
gaagaggagce tcactgettg

ctacgcaact
ctteoecttttt
ttctttttee

ttctccactc
tactgtacga
tatttcectgta

acatcgcaag aattgggtta
atggtaactg cttaattcaa

gatgatgaat
ttcttttett
cgggaagtcg

atggattatg
cttattttat
gcaaaactct

gggggccggg tcgctggaga

caggcagccc

cagaacgcga

aacctgga

gcgtgecgac

acggtcecage tcgttttaca

ctgcacggat
gatcccaaga

ggtggatgga

tcaacttctt
agttcaatct
tagccatcag

catctggaag tgcacacaac
gggcctaaag agacccetgct
catgaggacyg acaagcgatt
gaagaagaag agcaagaaga
agaagagaga gggcaataaa
ctagagtaat agaaggattt
ttggtttttt tcattggagg
atggaaaaaa aaaaaaa

gaacttcaga attcagggcc
ccagaacatg tatgattcaa
cttaaatcag cctccaaagg
tctcaatgca actgcagtge
accagctggt ccaacttacc
gaac

420
480
540
600
660
693

60
120
180
240
300
380
418

60
120
180
240
300
360
420
480
540
600
660
720
777

60
120
180
2490
300
344



<212>
<213>

<400>
gccgcaactyg
gggagctcte
tgattttgtc
ggtgaacggg
caatgtcgtc
gagatctggt

<210>
<211>
<212>

<Z213>

<400>
gaattcggca
cagaattcag
catgtatgat
tcagectcca
tgcaactgca
tggtccaact

<210>
<211>
<z212>

<213>

<400>
atcaagagtt
tgctgategg
tteectettgy
tactaccatyg
accatcacgg
ctegttgtea
cggcaggtga

<210>
<211l>
<z21z>

<213>

<400>
ctctctctct
tggatccgea
ctggtgectcece
ttcttgagga
agcgtgtggt
tttceccaget
tcegtttcete
gttttgcectgt
ctgtcttett

<210>
<211>

DNA

39
caattetcett
ctectettet
gttcaagcga
caattcccgg
aacaaagctc

tgggctgatg

40
358
DNA

40
cgagatatgt
ggccatacgt
tcaatcgatg
aaggactact
gtgctacact
taccaaaaac

41
409
DNA

41
tgagtctaaa
ccgecagetge
gagctctcct
attttgtegt
tgaacgggeca
atgtcgtcaa
gatctggttyg

42
515
DNA

42
ctetetetet
caagtaccgt
tgtctggaac
ttatcaccte
gcatgccaga
tacetgtget
cactgtcatc
gaagttctac
tgtcegtaat

43
471

cgtaaaacat
ctgtggcggt
ccaaggtgaa
gtccgacttt
gctacaacgt
gggcggaatt

tcagaatttc
tgaagctagt
ttcacgtggy
acattgtege
acaccaactc
attggtccat

ccttgtctaa
attctcttceg
cctettetet
tcaagcgace
atteccegggt
caaagctcge
ggctgatggg

gtgtgttcat
ccatccagtg
aataactett
gtggagaaac
ggagccagtyg
gatttccttce
cacgaaaggg
acaagagagg
gggataaatt

LA

gacggctgtc
gacattggca
gaggctgtge
ggaagttaac
caccattcac
tgtgactcaa

aaatgtggga
cgaggttgaa
ccaatccatyg
atccacccgg
gcttacccca
gaagcaagca

teccteteteg
taaaacatga
gtggcggtga
aaggtgaaga
ccgactttgg
tacaacgtca
gcggaatttg

tctcgttgag
ctttcaacac
cgttgactgt
ttgccaactt
caaagggatt
gggcaccagg
gcagccctga
gtaactttga
cceccg

52

ggcaaaacct
gatgcaaaag
acgacccaca
gacggcgaca
tggcacggeg
t

atgtcaacct
ggatctcaca
gctgtettag
ttcaccaaga
gtttceggge
agaacaatca

catagtcatt
cggctgteygg
cattggcaga
ggctgtgcac
aagttaacga
ccattcactg
tgactcaat

ctcgtggteg
ttctttetgg
tggaagcaga
tgatagggag
ctttgaggtc
agttcaaaca
aaccctgagg

tetggtggga

ctttcctctt
tttactacca
acaccatcac
ccctegttgt
tccggecaggt

ccttgaactt
ccgtccagaa
tgaccttaaa
cggttctcaa
cactaccagce

ggtggaac

tggagacgaa
caaaacctct
tgcaaaagtt
gacccacaac
cggcgacace
gcacggcgtc

cctececegeca
actacgaact
ggtccaattc
aggattccag
actcatgaca
cccgtgattg
gaccctcgag
aacaatttcc

60
120
180
240
300
341

60
120
180
240
300
358

60
120
180
240
300
360
409

60
120
180
240
300
360
420
480
515



<212>
<213>

<4Q0>
gaattcggca
atttgcggcg
gtaagccagg
gctgagaaga
gatgtgaaga
cacggggcca
ttecccegtcea
actggtggac

<210>
<211>
<2Z12>

<213>

<400>

gaattcggca
tcagtttegt
cgtcecagege
atgactcatc
ttgagaaact
gagccagcgc
atttectccg
acgagcgcgg
gagaggg

<210>
<211>
<212>

<213>

<400>
gaattcctgce
gcgegectge
ttgttggacy
cccaaggaag
gtctgttttg
gaggtgatgc
ccagggcaga
aaagaagcag
gctctgecgaa
cactcecatcg
gacatggctc
atgcgaatct

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

<400>
gaattcggca
gaactcctgg

DNA

43
cgaggctcece
atccatttcet
agtacaagaa
gctgegetee
cgaagaccgg
acagcgggct
tcacttatge
ctgaagttgc

44
487
DNA

44
cgagctecca
gctctctteg
ttacgattce
gctgactgtt
tgccaacttc
gaaagggtte
ggctcctgga
cagcccgaac

45
684
DNA

45
agcccggggg
aggtcgacac
ccatggaagc
gactggctct
acgccaacgt
aaggdaaacc
tcgaagccge
cgcggcecttca
catcgcceaca
agcgggagat
tccacggegg
ctttggcagc

46
418
DNA

46

cgaggacaag
cccattctga

tetegtactg
cgattcaagy
ggctgtcgag
gctecatgctc
aggccegtte
cgacgttgce
tgatttctac
ttttcacceg

cttctgtcte
tcatctctge
agcttttgga
ggaactagag
gagagagaga
ttcgaggtea
gtccagacgce
ctcagggacc

atccactagt
tagtggatcc
tcteceggaaa
cgtcaacggc
gctgggegtyg
ggagttcgta
ggccgtcatg
cgagaaagac
gtggttgggg
caattccgtc
caacttccag
cgtc

've
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ccatactcct
ggaagaatca
aaatgcaaga
cgcatcgegt
gggaccatga
gatcaggtct
cagctggctg
gaagagaggc

gccaccatta
ctcttgccat
caaccaacta
gtccgattet
ggattcctga
cccacgacat
ccgtaatcegt
ctegtggttt

tctagagegyg
aaagaattcg
gccgggatte
acagcggtgg
ctggctgaga
gatccgttaa
gagttecctec
ccgttgagcea
cctecgatceg
aacgacaatc
dggaacaccca

snne
sane

gggacgggat
tggggaagtc
agaagttgaqg
ggcactccge
agcacgccgc
tgcagccgat
gecgtcecgttge
aaaccacaac

ctagcttcaa
ggatcecgtac
cggtgcetcecece
cctggaggac
gcgggtggte
cteteacttg
ccgtttetee
tgcagtgaag

ccgocaccgco
gcacgaggcce
tggaaccgtt
gatccgeegt
ttctgtctge
cccaccagtt
tcgacggtag
aaccgaaaca
aagtcatcecg
cgttaatcga
tcggagttte

tcggataggg
ctaccecgacc

aggcctcatc
cggtacctte
ggagctcagc
caaggatcag
tgtggaagtt
c

agcccagatc
aagtatcgcc
gtctggaaca
taccatctga
catgcacggyg
acctgtgctg
accgtcatcc
ttctacacca

ggtggagctce
cgacggccac
taaactgcag
ggcegegtec
getettcectge
gaagcaccac
cgactacgtg
agaccgctac
cgctgctact
tgtctecagyg
catggacaac

gtcataggcce ctctcttcaa atgcttggat gggtggaaag
aataaataat cttccaagat cgcctttata caacgactgc

53

€0
120
180
240
300
360
420
471

€0
120
180
240
300
360
420
480
487

60
120
180
240
300
360
420
480
540
600
660
684

60
120



tatgatttga
tggtcataaa
cattggattt

aaagtggcygyg
tattacttac

<210>
<211>
<212>

<213>

<400>
gatatcccaa
cgagcaagga
ttaaaagcac
ttcgagcage
cgtatttggg
ctgccgttgce
gggtcgagga
gtgtcactac

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

<400>
tategataag
cgccacegcg
cacgaggttg
atatggcaaa
cgatctcgee
egtggtgttc
tcactggaga
gcactacaga
cgccgagtcet
tattatgtat
caagctcaag
tggggatttc
gattaaagag
caacagtacc
tagatgctca
tcaacgttgce
tgaaccacca
gcgtgcagat
aaacccttceg
ccaagctegg
tggccaacaa
aggaggagaa
gaggaggagc
acttgttcag
gaagggcggyg
agettetget
aaacactcca
tagcacttca
aataaaagtt

gtcctcggat
gcttgatttt
gccagaaata
atcatttggg
atatttaaag

47
479
DNA

47
cgaccgaaaa
agaaaatatyg
tgggctgtge
caaggccatg
agccaaggag
tcgaagatcg
gagttcaaac
tggtttcgga

48
1785
DNA

48
cttgatatcg
gtggagctcg
caggtcgggyg
atctttctge
aaggaggtcc
gatatcttca
aagatgcgca
ttegegtygy
tccacctcgg
aggatgatgt
gccoctcaacg
attcccattc
aaacggctct
aagactagta
ggacaaggga
agcaattgag
ggacattcag
aacggaacca
tctcecgeatg
gggctacgat
ccccgccaac
gcacaccgaa
tgccecgggaa
aacttccacc
cagttecagcc
taatcccaac
tctatcatga
aaagtttgct
tgcataaatt

ctttttgttyg
gtttttcttt
tgtaagggtg
tagcatgcag
atcgggaata

cctgtatttt
gttgcagcag
acggacttcg
gaaggaagtc
atttccattg
caagtgaaag
tgggttctca
gccacttete

aattcctgeca
cgcgcctgca
atgatttgaa
tcaagatggyg
tgcacaccca
cgggcaaggg
ggatcatgac
aagacgagat
gcattgtcat
tcgacaggag
gagagcgaag
ttaggccctt
ctcttttceaa
ccaacaccgg
gagatcaatg
acaacgctgt
agcaaggtgc
gacacgacaa
gegatcecegt
attcecggcag
tggaagaacc
gccaatggea
tcattctgge
ttctgeecgcec
ttcacattcet
ttgtcagtga
ctgtgtgtge
aggatttcaa
aaatgatatt
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atgcagttgt ttaccgatct
cttttgtttt atactgctgg
gcagatcatt tgggtgatct
atcagttggg tgatcgtgta
aaaacatgat tttaattgaa

cagggcgceca tggggatcceg
cagaaattac gcaggccaat

gctegtetgg cagegatcca
actttgaaga agtgaaagcg
aagggaaatc tctgacaatc
tgaaattgga tgctgcgget
cccagatgac caaggggacg
acaggagaac gaaccaggga

gcccggggga tecactagtt
ggtcgacact agtggatcca
tcacagaaac ctcagcgatt
ccagaggaat cttgtggtag
gggcgtcgag tttgggtctce
gcaggacatg gtgttcaccyg
tgtgectttc tttacgaata
cagccgcegtyg gtcgcggatg
ccgtaggege ctccagctca
attcgaatcc gaggacgacc
tcgattggecc cagagctttg
cctcagaggt tatctcagaa
ggactacttc gtggaagagc
gggagctcaa gtgtgcaatg
aggataatgt tttgtacatc
ggtcgatgga atggggaata
gcgcagagcet ggacgetgtt
ggttgcccta ccttcaggeg
tgctegtece ccacatgaat
agagcaagat cctggtgaac
ccgaggagtt ccgccccocgag
acgacttcaa attcctgcct
gctgectetc ctcgecactcet
gcccgggcecag agcaaagtgg
caaccattct ctcatcgtcg
ctggtatata aatgecgegca
gtgtceccactyg tcgagtctac
taacagacac cgtcaattat
tcaatatact attttgactc

54

+ LB

LY ]
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L LR
*de
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L B -t

ggaatttgat
atttgcatcc
gaaacatgta
ctgctttcecac
addaaaaaa

gaattcggca
gaagttcaag
ctgaactggg
atggtggatt
tcagacgttg
gecaaatcta
gatacctatg
gccgagcett

ctagagcggc
aagaattcgg
ttgccaagaa
tttcatctce
gaacccggaa
tctatggaga
aagttgtcca
tgaaatcccyg
tgatgtataa
cgcttttcct
agtacaatta
tctgeaatga
gcaagaagct
gaccatattt
gttgagaaca
gcggagetgg
cttggaccag
gttgtgaagg
ctccacgacg
gcctggtggt
cggttetteg
tcggtgtggg
ccatcggaag
atgtecactga
ccaagccecat
cctgaacaaa
taagagctca
gtcatgtttc
tccaccaatt

PR

LE ]

X

180
240
300
360
418

60
120
180
240
300
360
420
479

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



ggggaatttt

<210>
<211>
<212>

<213>

<400>
gaattcggca
gtcctcgtcc
taggaacctg
attttccagce
attcactgtg
cgaggcgcte
gaaaatcecttce
gagccttcge

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

<400>
gctecaccga
ggcaattcga
cgtatgttgt
gattacgcca
ggtggcggec
caggcctgag
gccatteggt
gtctatgttg
agaagacata
ggccattget
aattgatctg
ctcettttce
ctgaagccca
aattgagtat

<210>
<211>
<212>

<213>

<400>
gggcccccect
aaggacgctg
gagtacccgg
tctaccatgt
ttggtggatg
cacatttcag
gctgtgaaac
atgaagtgga
cacaadggcgt
gcagagacat
aacccaggdy
tttgcaggtg

actgctaaaa

43
475
DNA

49
cgagatttce
tcgttttect
ccgccaggac
ggcgegttcyg
tggctcggtt
gtacagaagqg
agtagcaacc
aggaatctgg

50
801
DNA

50
cggtggacgg
tttagctcac
gtggaattgt
agcgcgcaat
gctctagaac
agatttcttg
gcagggegea
ggacacctgc
gatctcacag
attcctecgat
atagtaagtt
atagtcaaca
acttctagea
ttctctgtag

51
744
DNA

51
tcgaggtgga
tgcttgaagg
ccatcgatca
tgatgaacaa
tgggaggagg
gaatcaactt
atgtgggtgg
ttectgecatga
tgccagagaa
ctccttatge
gcaaggaacy
gtgttgaacc

aaaaaaaaaa

atggacgatt
tgttcttecct
ccceggeatg
agacctcagt
ccecgecectcet
gcteccgtctt
agcacaacat
ttaaagaagc

tcegectacte
tcattaggca
gagcggataa
taaccctcac
tagtggatcc
aggaagatgt
ggatctgcce
ttcatcattt
agaatccagg
tgectgatcea
tgaattttgt
tgcagctttce
agcaataact

g

cactagtgga
ctceccageca
gagattcaac
gattttggat
tattgggtcg
cgacttgtec
agacatgttt
ttggagcgat
ggggaaggtg
tcgtcaggga
cacagagcaa
tgtatgttgt

daaaaaaaaaa

ccgtttgget
ccgacttttt
gccgategta
gaagaaattc
gctgatgatc
cgctgaccgc
cacttcggct
cctgagactt

agtaactgag
ccccaggcett
caatttcaca
taaagggaac
aaagaattcg
tgatattaag
tggtgcacaa
cgtatgggca
gcttgttact
tctctacaag
tttgatacaa
tttetetgaa
gtatatttta

tccaaagaat
ttcaccaaag
aagattttca
acttacgagg
actctcaatc
catgtgetygg
gatagtgtac
gatcattgca
attgcggtgg
tttcatacag
daatttcaag
gtcaatggaa

55

aaaaa

tcaattcgtt
ctctggaage
gggaacgtcce
catgagagat
accgaccgcg
ccgcecegece
gaatacggcc
cggcgatgaa

tgggatccce
tacactttat
caggaaacag
aaaagctgga
gcacgagacc
ggccatgatt
ttgggtatta
cctecctgagg
ttcatggcca
cgacagccac
aacgaaataa
gcgcatgcag
gaacaaatac

tcggcacgag
cccatggaat
acagggctat
gttttaagga
tcatagtgtc
ccgatgetece
caagtggcca
ggaagctttt
acaccattct
atttactgat
atttagctaa
tgtgggtaat

tecctetgget
tatggcgtaa
ttcagattgg
acggtccaat
agcttgccca
tcgggatgca
cgctgtggeg
ggctt

cgggctgaca
gctteegget
ctatgaccat
gcteocacege
cagtgacctt
acaggctact
atttagttca
gaatgaaggc
agcctgtgca
tcaattgate
cgtgcagttt
ctttctttct
ctattectea

gttttatctg
gaatgecgtte
gtctgagaat
ggttcaggag
taggtatccc
tcactaccca
agctattttt
gaagaattgt
cccagtggct
gttggcatac
ggagacggga
ggaattecctg

1785

60
120
180
240
300
360
420
475

60
120
180
240
300
360
420
480
540
600
660
720
780
801

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



cagcccgggyg

<210>
<211>
<212>

<213>

<400>
gtggccetgg
ggtttctctc
agctcaagaa
cattgctggg
ttgtctatct
aggcgtttct
cgtacatcgce

tggagc

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

<400>
cagttcgaaa
acactagtgg
caggatttcet
agaggtgaag
agtgggacac
cgtgtacecct
ctggaacctc
cattaacgcce
agcccttgea
tgatatcgga

<210>
<211>
<212>

<213>

<400>
tecgtgceget
gcacgctgag
gaatgggaaa
gcttcaaaac
tcgagaggac
ggagatgatg
tgctaaaaag
cgctcttect
ctggececctge
gttggactat
cgtggacgca
cgtggggggce
tcccecacaac
caactccatg
tgtcactgtt
tatatgataa

gatccactag

52
426
DNA

52
aagtagtgtyg
ttggcttgcet
gaggcgcctce
agcgatgect
caaactgggqg
gaagactttg
ctacgattct

53
562
DNA

53
ttaacctcac
atccaaagaa
tcttgteccaa
gctcagacaa
aaaagtcttt
cgtgagceccg
atgactactt
aagaacacca
ttgccecgatg
ttgcctataa

54
1074
DNA

54
cgatcctcac
aatggcaacyg
ccaggttatg
gttatggaag
gaggcgtcceca
acattgccag
gcattggaga
tectgatggea
ttcgttaagg
ttggattccc
gacaaagtga
gtcataattt
ctgcttaaga
gtagccaacg
tgttaccgcea
tggegtegat

ttet

cgcgacatgg
ctctacattg
ccgeegggcece
cacgttactc
acgtccgaca
gatataaact
caggacatgg

taaagggaac
ttcggcacga
acaggtttaa
cccaagcada
tgcagagcga
agccaatgaa
ctgcecgatga
tggagattgg
atggaaagat
tt

aggccctttt
gggtggaggt
acaagcgtac
aatccattta
aggagctctg
atcaggtgca
tcggagtttt
aggtggtage
ctggagttge
ttattcaaaa
actacgtgaa
acgacgacac
atgattacat
accccaactt
ctgcttagtt
ttctgatata

.e
*e

attccttgaa
gatttcgtta
catcgggatg
tctacaacat
tggttgtgge
tcteccaaccg

tgtgggcagce

aaaagctgga
gctttgaggce
ggaaatggca
ggagceggtt
tgcecctcetat
ggagctcege
gggtcaattt
ggtgtacact
tctagcecatg

tatttccetyg
tgttgatcceca
gctgcectgeg
caagtacatg
ggaacgaaca
gttecctgcge
cactggctat
tgtggatcca
agacaaagtg
gggggagaag
ctatcatcca
cctectggttt
gaggacttct
ggaggtcgcee
agctagtcct
ggtggttttt

56

tttgaacgag
tgttttgaga
gccagtggtg
gtataagaaa
ctccacgcce
gccgggaaat

gtatggagga

gttecgegege
aacctacatt
ggcacaagtg
aaggttgtcc
cagtatatat
gaagtgactg
ctgggcctce
ggttactcge
gacatcaaca

gtgaacgata
acggacttaa
gactggaagt
ctggaaacat
tggaacctga
ttgatggtaa
tcattgctea
dgagatgacc
gagatcaaga
gattgctteg
cggctgatga
ggtctggtgg

ctggagggta
acagtcttta

ccgtcattet
caatgtttct

tttatgttgt
tcgaacttga
ggaagtctgc
tatggccccg
gctgcagcta
gcaggagcca
cggtggaaga

ctgcaggtcg
cattgaatce
ttgctgcagc
gccatcaaga
tggaaacgaqg
ccaagcatcce
tgctgaagcet
ttctcageac
gagagaacta

cgatgggctce
ctgacatcga
ttggagtgaa
tcacccgceca
cacagagadyg
agatgtcagg
atatcgctcf
ccaaatttgg
aaactacagg
actttgcatt
agttagtgcg
gaggaaagga
tcaaggccat
tgggatatgg
gctatgtatg
atcgtcatgt

744

60
120
16¢
240
300
360
420
426

60
120
180
240
300
360
420
480
540
562

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



tttetgttta
gccgcttgca

<210>
<211>
<212>

<213>

<400>
tcggagctct
cgcacgctga
aagaatggga
agcttcaaaa
atcgagagga
gggagatgat
gtgctaaaaa
tcgctcttce
gctggccctg
ggttggacta
tcgtggacgc
gcgtgggggg
atcccecacaa
tcaactccat
gtgtcactgt
gtatatgata
ttttctgttt
agccgcttge

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

<400>
gttttccgee
aatcaattga
ggtcgagcat
tcattegtat
ggcgacagac
cggtctggeg
catcgaattt
caatccttte
tcatagttac
tegteatcac
aagccegacga
cctattette
tgtccagegt
acgtgatact
gegegceteag
tggagctgat
acatcacaaa
cecggegetge
ccattttcgg
ccttcgcaaa
ctcaaataaa
aaatctgcat

gceagaatgt
gttcaaaaaa

55
1075
DNA

55
cgaatcctca
gaatggcaac
aaccaggtta
cgttatggaa
cgaggcgtcc
gacattgcca
ggcattggag
ttctgatggce
cttcgttaag
tttggattcc
agacaaagtg
cgtcataatt
cctgettaag
ggtagccaac
ttgttaccgc
atggcgtcga
agccagaatg
agttcaaaaa

56
1861
DNA

56
atttttegee
aaggttttta
ctgtacagat
tgctttgaga
agaacttatt
aagctcgggt
gegtttgtgt
tacaagcecqgg
cctggcagcect
aatecgatgat
aacceceaatge
cggaaccacg
tgceccagceag
ctgtgtcttg
agccggggcet
tcagaaatac
gagccccate
gcctcteggg
gcagggctac
gaatccttte
gatcctcgat
ccgecggaccec

ttcgatcgte
aaaaaaaaaa

caggcccttt
ggggtggagg
tgacaagcgt
gaatccattt
aaggagctct
gatcaggtgc
atcggagttt
aaggtggtag
gctggagttg
cttattcaaa
aactacgtga
tacgacgaca
aatgattaca
gaccccaact
actgcttagt
tttctgatat
tttcgategt
aaaaaaaaaa

tgtttctgcyg
ttttcagtat
cgaagcttcc
gagtagcgga
gcttttcaga
tgcagcaggg
tcatgggggce
gcgagatcge
tatgtggaga
gctceccaagyg
ceggecgtga
gggctcccecca
gtcgatggtg
cctettttcee
gcgaccctga
aaggttaccg
gtttcccagt
aaggaactcg
ggcatgacag
ccegteaaat
acagaaactg
gaaataatga

atggtttctyg
aaaaactcga

ttattteect
ttgttgatcc
cgctgectge
acaagtacat
gggaacgaac
agttcctgcg
tcactggcta
ctgtggatcc
cagacaaagt
agggggagaa
actatcatcc
ccctetggtt
tgaggacttec
tggaggtcge
tagctagtce
aggtggtttt
catggtttct
aaaaaactcg

gagaatttga
ttcgatcgcc
cgatatcgag
attcgcagac
ggtggaactg
gcaggttgtc
ctctgteccgg
caaacaggcc
aactggccga
aaggttgcca
caatccaccc
agggcgtgat
aaaatcccaa
acatctattc
ttatgcagaa
ttgccccaat
acgatgtcte
aagatgcecccet
aagcaggcec
ctggctectg
gcgagtctct
aaggatatat

57

ttaaagccag
gactagttct

ggtgaacgat
aacggactta
ggactggaag
gctggaaaca
atggaacctg
cttgatggta
ttcattgctc
aggagatgac
ggagatcaag
gagattgcette
acggctgatg
tggtctggtyg
tetggagggt
cacagtcttt
tccgtecatte
tcaatgttte
gttaaagcca
agactagttc

tcaggttcgg
atggccaacyg
atctccgacce
agaccctgte
atttctcgca
atgcttctece
ggcgeccattg
aaggccgegyg
tctgcagage
acatatttcce
ggacgatgte
gttaacgcac
tctgtattte
tctcaatteyg
attcaacctc
tgtgcctceea
ggcegteegg
cagagagcgt
ggtgctggcea
cggaacagtce
cccgcacaat
taacgacccg

.
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aataaaatta
cttc

acgatggget
actgacatcg
tttggagtga
ttecacecegece
acacagagag
aagatgtcag
aatatcgctc
cccaaatttg
aaaactacag
gactttgcat
aagttagtgc
ggaggaaagg
atcaaggcca
atgggatatg
tgctatgtat
tatecgtcatg
gaataaaatt
tette

attgggattg
gaatcaagaa
atctgcctct
tgatcgatgg
aggtcgctge
ttccgaattg
tgaccacgge
gcgegcgcga
cacgatgtgce
gttctgaccg
gtggcgttgc
aaaggcctgg
cattccgatg
gttcteetet
acgacctgtce
attgtcecctgyg
ataatcatgt
tttcccaagg
atgaacctag
gtcecggaacg
caagccggcg
gaatccacgyg

1020
1074

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1075

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1140
1200
1260
1320



ccgctacaat
acgaagaaat
tggctectge
tcgttcctca
cggaaatcag
aaatacacag
gaaaggattt
attcctttgce
gtgcagagta
caacgccecta
ttttttataa

<210>
<211>
<212>

<213>

<400>
gacaaacttg
ttgcagcatt
ttccagagaa
aggtggccct
tcacaaggaa
ttgttctget
gcgcagtgtt
aggattectgg
tgaaactgcc
aaatttttga
tgtgtgcact
acagaaatct
gaaatttcac
gttgcgecac
actttatcag
tgctetecect
tccaaagctg

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

<400>
gaattcggca
gtcaaaggag
tacccagatg
cgagattcte
gcatttgcca
tttagtatag
aacaaatact
tctttggaaa
ccaaaatcat
cagtgaataa
gtgttagtga
aatcttgatyg
aaaaaaaaaa

cgatgaagaa
cttcatagtc
tgagctggaa
aaagcacgag
cgagcaggaa
agtttacttt
gagaagcaga
cgataattat
agcgccctat
cactettgeg
atttactgceca

57
1010
DNA

57
gtcgtttgtt
aagcaaagaa
tataagtctt
cgtggaggcc
tgttgcagct
tccaaatatg
ttctggggca
agcaaagatt
tgttattatt
gagaaactat
ccettattee
gattgcaaat
cacgttgggyg
tettegeaac
ttctttgatt
ccggtttaaa
ttcatgactg

58
741
DNA

58
cgagaccatt
atcaaacaaa
tgaaatatac
ttccacatgce
aattgtgggt
tatgacgagc
cacctgtggt
ccgecttagtg
ggctgatgtg
ttttgttaga
acggaatgat
gattgtgtcet
aaaaaaaaaa

ggctggctcc
gacagagtaa
gctttacttg
gaggcgggcg
atcaaggaat
gtggatgcga
ctggcagcaa
aggattecctt
aaggagagag
atcgcetttca
cttetegtte

taggttttge
gatgagttca
ttccagtttg
tccacaggga
gggctcgtygg
gcagaatacc
aatccttctg
gttgtgacag
gcagataacg
gaggecgcag
tctggcacceca
ctgtgctcta
ct.gatgccat
ggaggcaagg
acttatgagg
aatcctatcg
cggctgctee

tccagctaat
ttttgaaatt
cactgtcgat
ttcagagata
tataatcctt
taggcactgc
ttgttttett
tggaatgcta
aactggttgt
gtgtttagat
gtcaaatctt
ttttecaatgg
a

acacaggcga
aggagattat
ttgctcatce
aggttccggt
tcgtggcaaa
ttcctaagte
aatgaaaatg
tctgttcact
agagcttatc
atatgcatat
aaaaaaaaaa

tgcaggtgaa
tttttcacag
ttctggaagg
aggagtacaa
acaaaggcat
ccattattgt
cacacatcaa
ttgggtctge
agcatgtcat
ggccttttgt
caggggeccte
gcttgtttga
tctttcacat
tegtggtcat
tcaacttcge
ttaacgagtt
actggcgcceg

attggcatag
ggacctaatg
gagtacctceca
cataacagtt
cgtaggtgtt
agatccttca
tetttetgga
agtactagtyg
tccagagggt
ccatctttac
gatgggctga
taaaaaaaaa

58

cgtegggtac
caaatataag
gtcaatcgct
ggcgttcgtyg
gcaggtgatt
gcecgtcegge
aatttccata
tctatttata
aattgtatca
tactataaac
a

cactaatatg
cccttttecet
tgctgagaaa
ctatggtcag
tcaaaagggc
gctgggaata
tgaagttgaa
ttatgagaag
gaacacaatt
acaaatttgt
taaaggtgtc
tgtccatgaa
atatggcatc
gtccagattc
gcctattgte
cgatctcage
gatctactgce

caattggtca
gtgtggaggc
gcaaatttgt
tcaatcaatg
tggcagaaca
cacttttectc
actttggtat
tcecagagtte
gtttacaacc
aaggctattg
ctgactectet
aaaaaaaaaa

attgacgatg
ggcttccagyg
gacgcagcag
gtgaagtcgt
ttctacaaga
aagattctga
tgattctaag
taataaagtyg
tatggattgt
gatatatgtt

gaaggccaga
gcagtacctg
taccgtgata
gtgatttcge
gatgttgtat
atgttggecceyg
aaacatatcce
gtgaggcaag
ccattgcagg
caggatgatc
atgctcactc
tctcttgtag
acgggcatct
gatctccgac
ccgcctataa
cgcttgaaac

ttctatecttt
tagtcagcta
gtgaagtatg
tttgtcctag
gaacctcctg
ttccataaga
ggcaataatg
taagggagtt
aacagttgtt
agtaaggttg
tgtgatgtca
aaaaaaaaaa

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1961

60
120
180
240
300
360
420
480
540
600
660
720
780
840
so0
960

1010

60
120
180
240
300
360
420
480
540
600
660
720
741



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

<400>
ctcatctegg
gcagatgaag
atggecttgtc
cccagctgat
gcttgagett
ttgccacggt
accagcagtc
cgttgttttt
gattgtccat
tgctatgcaa
gagcttgcag

<210>
<211>
<212>

<213>

<400>
gaattcggca
acgatgtcag
tggcatcttg
gggatcctgg
gactgcaact
gctgececatgg
tatggtatagc
accatctgga

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

<400>
gaattcggca
caggatcctg
aatcctccgg
tggctcatca
ggtaatcctg
ctctggaaag
ggtgttttce
attaagccaa
gtgaagcgag
acaccaggca
aaaatgacag
tttgcagagg
ttcattatgce
gaaccccact
tcacatatct
gatgctaccc

59
643
DNA

59
agttgcaggce
caaacggatc
aagatgctcc
gataggtgga
gtgaaagctg
gtectttecaca
gaagggacda
acttcttcca
gatgactgct
aaaccttggc
tgataaatcce

60
441
DNA

60
cgagaatttt
cataacaaac
gcttatcaag
caatgagaaa
aatgaaagct
tgtttttcac
tectggecaag
catggttgca

61
913
DNA

61
cgaggaaaac
caatggcttt
tccatcgagqg
tgcgattget
taaagacaaa
cagatttgga
atgttgccac
caatcaacgg
ttgttttcac
aagtttttga
gatggatgta
agaacaagat
agaccatgcc
acatgatact
ttgtatatga
att

tgcagctttt
aaacagtttg
tcatcagagg
agtatgagca
atattctcca
tggcttcagt
ggaatgtgat
tcggegeagt
ggagcgattt
agagaaatct
aggcctggee

tctgtggtaa
tccaaaggat
cgtctecctec
aagatggctc
gatttaatgg
acagcgtctce
actttagcag

g

atcatccaqgg
tggcgaagag
aacagtgtgce
tgagcgagga
gcatctgttg
tgatgaagga
tcccatggat
ggtcttgaat
gtcatctgcet
cgaatcatgc
ctttgtatcg
cgatctcatt
accgagcatg
gagacaggta
acatcctgaa

soae
cese

dggcccaaagce
cgttactgga
ttacactgtc
tctgcgagag
ttaccagagc
tctcaatgat
ggaggcctge
ttacatgaat
gactactgcg
gecatgggata
ttaggtccct

gcatatctat
tggtatgegt
agtgtggtta
atttatggaa
acgagggcad
cagtcgtggg
aaaaagcagc

cattttggaa
cagactgcct
gttacaggag
tatagtgtta
gatctgccgg
agctttgatg
ttcgagtceg
gttatgagat
gggactgtga
tggaccaacg
aagacattag
actgttatcc
atcacagcct
cagctggtte

gcaaagggca

59

atgatatcag
gcagegyggtt
agagcagcag
ttggaaggag
ttactcacag
gaccctgagc
gcagaaactg
cctcatagag
tacaaaccaa
ttgctaaggg
tga

ggctcaaacc
gacaggagcg
ccaagtgaga
gttagatggg
cttecgatgag
tgtcaaatca
atgggatttt

atttagctecg
tgccacaaga
ctgectgggtt
gagcaactgt
gggcaaatga
ctgccattga
aggatcccga
cgtgtgcaaa
attttacaga
tggatctttg
cagagaaagc
ccacattggt
tggcactgtt
acttggatga
gatacatctc

XX X )
s

atcaaacgac
tcattgcctc
ttcggaccaa
caaaagagaqg
tcatcagagqg
aagtgataga
gggtgaagcg
accecgcetcege
gaattggtat
aaggaattta

agagagaagg
gctggttact
ggaactgtgc
gcgaaagaga
gtcatcagag
gatcccaaga
gcccaagaaa

ccggttgatt
aacgcctttg
catagggtca
gcgagacact
gagattgact
tgggtgtgag
gaatgagata
agccaagtcce
tgatttccaa
cagaaaagtt
tgcttgggat
cgttggacca
aacgcggaat
tctetgtatg
ttecacatgt

60
120
180
240
300
360
420
480
540
600
643

60
120
180
240
300
360
420
441

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
913



<210>
<211>
<212>

<213>

<400>
gaattcggea
attgatcagt
agatgaagca
cggctettgg
ggacccagaa
gctaaagctg
ttgtcaaggg
ggaggttgtt
gggcactgtg
acctgacccce
aaagacaaag
ccataagttc

<210>
<211>
<212>

<213>

<400>
gaattcggca
agatttcaga
gagctgetgg
ttagaggaac
ctggggcgaa
acgccgccat
ccgaggaccce
gatcgtgtgg
tgctttttac

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

<400>
gaattcggea
tccaagecttt
ggcttcatag
acagttcgceca
aacgaaagac
gtagatggtg
cgcttgaagg
tgttcaagat
atacgactat

<210>
<211>
<212>

<213>

62
680
DNA

62
cgagatcaat
cacagagtca
tgcgaagaga
ctggtcatga
gacacaggga
ttcaaggcag
gttttccacg
ggtcctgcygg
aaacgagtga
cctgatactg
atggtcggat
ggatcagaga

63
492
DNA

63
cgaggctggt
agagctgcta
cttcatagga
tgtgcgagac
tgagaggtta
tgatggttgt
cgagaacgag
gaaaaccaag
g9

64
524
DNA

64
cgagcttgtt
tcgtctacct
ctgcttatct
acccagataa
tcaacatcgt
tagatggagt
aaaccctaat
caccttcagt
aatagcttag

€5
417
DNA

ttttgcatat
tggccagttyg
acaagagagt
gattactgga
aggttgggca
agcttaacga
ttgccaagee
tgaggggaac
tacatacctc
tgctggatga
ggatgtacta

tcaagtgtca
aatcatgaga
tcatggcectcg
actggtaatce
actctctgga
gagggagttt
ataattaaac
tctatgaagce

caaagtcaca
ccctgaaaag
cattcgtagt
tgtggagaag
gagagcagat
attccatact
agatccttgt
aaagcgggtyg
agcgttccct

sese
sase

tattaaaaag
tggttccgag
ggtttgtgta
acatggctat
tttgctgcegg
cgaaatggcc
tgttaatctyg
agtaaatctg
gtccgtttca
atctcattgg
catcgccaac

gccecaatgge
tccatcaagg
tcatgegttt
cggtgaagac
aagcagattt
tccatgttge
cegetgteaa
gagttgtttt

tatcttattt
atgagcgagg
cttectccaga
tttagttatc
ttgctagagg
gcatcacctg
gtgaagggca
gtgcttacat
gctggactga

60

-

taagtgtatt
aaagtaagag
actggggcaa
tatgttcatg
ctceccagggg
tttgatgatg
gactcaaacg
cttcgagcct
gcagtgagat
acttcggtceg
acttatgcag

ctccectaca
aagtacagta
gcttgagcga
gaagcatcta
ggatgatgaa
cactcccatg
tgggatgtty
cacgtcgtet

tctttgtgat
tatgcgtgac
aaggttacag
tgtgggatct
aaggcagttt
tcttagteccecc
ctatcaatgt
cctcetgete
gtca

LR L

X ]

*e
.

L X ¥

(L KX ]

*e @

LE I 2

s -e

cgttctctat
ggttgaatgg
atgggtacat
gaactgttag
caagtgagaa
ctgtgagcgg
ctettcaggg
gcgaacgatce
tcactgggaa
agtattgcag
aagagggagc

gagaatcccce
tgtgtgacag
ggatatactg
ttggatctge
ggaagctttyg
gattttgaat
aatgttttga
gctgggactce

atctgceaatt
aggaggcaca
agttcgcact
gcctggtgea
tgatgcagca
atataacgag
cctecaggtcee
atcaataccg

60
120
180
240
300
360
420
480
540
600
660
680

60
120
180
240
300
360
420
480
482

60
120
180
240
300
360
420
480
524



<400>
tcctaattgt
gttgttcatg
ataacgagag
tctggaccce
aggtttgtgg
gagagacgct
ctatgcagat

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

<400>
atgacacgaa
cttcattcca
tgaagaaaat
gagtttcetg
cgcaattccg
ggggaagctg
caatggttge
ggagtatccg
gaatttaagg

<210>
<211>
<212>

<213>

<400>

cattgatagt
gaagtcagtt
aatatgtaat
ctgaccttca
agtggcgaac
gaggaacagg
cattecettet
ccttcaaggce
tggaggcaat
ttcaaacagg
tttggccaa

<210>
<211>
<212>

<213>

<400>
gcaagatagg
gcatagcaat
gctctatgta
tgcagcaaat
ggtgatggga
tcatcctacc
cgtccaacaa

65
tcgatectee
cagtgctage
gacagaagta
tctgaggaca
attgttcagg
ggcgaggtty
gtcttggatt

66
511
DNA

66
tttgtgecte
tcatccagga
ggatacggceg
gggattcata
gtaacgccag
gagatatgce
tcecggagtet
gtatgattag
ttttcttaga

67
609
DNA

67
tgatggaaga
gctccagceag
ccataaactt
catatttatt
caacttgaca
ctacattggt
tgtcagagag
ctcaggtgct
caagaaagtt
atatttatcc

68
474
DNA

68
ttttattett
taagcagttg
gctgcagaca
tgtgagatgg
gccacaggtt
tatgctctta
ttgaaggatg

cttttaaagc
aggaggagca
agtttgtgga
atggcaagct
gccttcettca
agtctctcag
atcacagecat

tctetgaccea
gcttctgtta
cttccaattce
tcgcaagaat
aagaggcagg
aagccgatct
tccacgtece
tttaatagat
atttggatac

ccatcagtaa
aaccttttta
atgcaggaag
ccaattctaa
gggttggaca
cgtcatataa
accteccgett
attatactcc
gatgtagtta
agggtattta

ctggagttgg
cagccatggc
tggtggaaaa
agaagcctct
acattggccg
tacgcccgtt
ccggggtcca

ccttecctgg
gcgttgecaat
aatagcaacc
cgtttgtgte
acgaggctat
aaaattgcat
tactgatgcg

gagcttgaag
tatccatttc
tcggaaatta
gctgctegge
ctcacttatg
cttggattat
tgcgeccectgt
tgacggggta
t

agcatgaaaa
gcaattgttt
tgcetegtge
tatctctact
tggccaacag
ccaaagccag
ctaatcctga
atggatcttt
teteggetgt

aagggagggt

gtgaggcttyg
ggtctgtgga
caacacgtct
tctaaattcce
ttttgttgec
tgctgettgt
tatcctttat

61

cctteattcce
tggggaaaat
atgceggtgt
atggatgcgt
tcagtgcatg
ggggatcgat
ctcaagggct

ctctgtctte
ctcaaaatgg
atgtgcctta
cggyggttact
gaatccgaag
cgcagegttt
gatcatctgg
tcctgtatga

agaaattgtt
ttgtatccett
cgaattegge
cgctgtctac
cagcaagatt
ccttgetcett
gaaggctaag
ggaggaccat
caagggacca
tggaacccat

gaaatttaag
actgaagtag
attgtgacca
tetgccacct
caagaagctg
gacctggececa
gggtctttga

aggtcacaga
tccaaaatcea
ttccttctgg
ccagttatgt
ccacggtygcea
tgcagatctt
gttctgg

tctgatateg
atgcctacct
ccgggggetg
cagtccgttt
aagcattatc
tcggcaacat
atggattaca
attagtttat

ccaaggtgaa
tttgcetttg
acgagaatca
ctgattttte
ctgattattg
ggtcatccca
cttctggaat
gcaagtettg
cagctgacgg
caagaagggt

taaaaagggt
ctcatactgt
cctetatgge
caagaatact
ttgectgetgg
aagcacagcg
gtgatcacaa

60
120
180
240
300
360
417

60
120
180
240
300
360
420
480
511

60
120
180
240
300
360
420
480
540
600
609

60
120
180
240
300
360
420



cctecttagta

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

<400>
gcaagatagg
gcatagcaat
getctatgta
tgcagcaaat
ggtgatggga
tcatcctacc
cgtccaacaa
cctcttagta

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

<400>

cattgatagt
gaagtcagtt
aatatgtaat
ctgaccttceca
agtggcgaac
gaggaacagg
cattccttct
ccttcaaggc
tggaggcaat
atcaaacagg
ttggccaa

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

<400>
gaattcggca
agccagacga
aaactgttac
atctcagaaa
actctgattt
ggcatgaagt
gagagcatgt
agagcatgga
gcacacctac
gaatcccgga
ttttcagecce
gtttaggagg
cggttatcag
cttatcttgt
taatggacac

aatacattga

69
474
DNA

69
ttttattectt
taagcagttg
gctgcagaca
tgtgagatgg
gccacaggtt
tatgctctta
ttgaaggatg
aatacattga

70
608
DNA

70
tgatggaaga
gctccagceag
ccataaactt
aatatttatt
caacttgaca
ctacattggt
tgtcagagag
ctcaggtget
caagaaagtt
atatttatcc

71
1474
DNA

71
cgagaaaacd
tcgaatcctyg
aggatatgca
gaaaggacct
agttcaaatg
ggtggggatt
aggggttggt
acaatactgc
tcagggcgga
gaatcttect
aatgaagcat
cgtggggeac
ttecgtctgat
tagcaaggat
cattccagtt

aggacatggg

ctggagttgg
cagccatgge
tggtggaaaa
agaagcctct
acattggccg
tacgcccgtt
ccggggteca

aggacatggg

ccatcagtaa
aaccttttta
atgcaggaag
ccaattctaa
gggttggaca
cgtcatataa
acctcecgett
attatactec
gatgtagtta
agggtattta

tcecatagett
tgaagtggtt
gctegggact
gaggatgtaa
cgtaatgaaa
gtaacagaga
tgcattgttyg
agcaagagga
tttgcaagca
ctggaacaag
ttcgccatga
atgggtgtca
aaaaagaaag
actgaaaaga
gctcatcctc

sses
LR X )

e -

ccgttgttat

gtgaggettyg
ggtctgtgga
caacacgtct
tctaaattcc
ttttgttgcecce
tgctgettgt
tatecctttat
ccgttgttat

agcatgaaaa
gcaattgttt
tgcectegtge
tatctctact
tggccaacag
ccaaagccag
ctaatcctga
atggatecttt
tctecggetgt

aagggaggtt

ccttgecaac
ctgaagtgat
ccagtggceca
ttgtaaaggt
tggacatgtc
ttggcagcga
ggtcctgteg
tttggaccta
gtatggtggt
cggeccetet
cagagcccgg
agattgccaa
aagaagccat
tgatggaagc
tggaaccata

62

ctctaccatt

gaaatttaag
actgaagtag
attgtgacca
tectgecacct
caagaagctg
gacctggcca
gggtctttga
ctctaccatt

agaaattgtt
ttgtatcctt
cgaattcggc
cgctgtctac
cagcaagdatt
ccttgectett
gaaggctaag
ggaggaccat
caagggacca
ggaacccatc

tgcaagcaat
gggaagcttg
cttgtcccct
catttactge
tcattaccca
ggtgaagaaa
cagttgcggt
caatgatgtg
tgatcagatg
gttatgtgca
gaagaaatgt
agcctttgga
ggaagtcctc
agcagagagc
tcttgcecctt

L X B

[ E XX
' @
e @

ggag

taaaaagggt
ctcatactgt
cctetatgge
caagaatact
ttgctgctgyg
aagcacagcg
gtgatcacaa
ggag

ccaaggtgaa
tttgecectttg
acgagaatca
ctgatttttc
ctgattattyg
ggtcatccca
cttctggaat
gcaagtecttg
cagctgacgg
aagaagggtt

acagtacaag
gaatctgaaa
tacacttaca
ggaatctgcc
atggtcectg
ttcaaagtgg
aattgcaatc
aaccatgacg
tttgtggttc
ggggttacag
gggattttgg
ctccacgtga
ggcgccgatg
ctagattaca
ctgaagacaa

474

60
120
180
240
300
360
420
474

60
120
180
240
300
360
420
480
540
600
608

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



atggaaagct
taatacttgg
aaactctaga
actacatcaa
tggatgttgc
tgcatgcaag
atttaggaac
ttcagatgtt
tccaatgtct
aaaaaaaaaa

<210>
<211>
<212>

<213>

<400>
gaattcggca
tgcecaagete
ggcgaattte
ctttgaggga
atggcgggca
ccgtatctat
gcaagtcgat
ccgagatctt
gctacgeccetg
tttatecgate
atcgaattaa
gttttgaatt
caaatccate
cgectgtgaa
cagccagcag
aattttcgge
cctgaaccaa
aaaaaaaaaa

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

<400>
ctaggggtct
catgcaagag
gtccttttag
cgggaggagyg
ccatcggaat
tgggcaattc
aaatctgcca

<210>
<211>
212>

<213>

<400>

agtgatgctg
gagaaggagc
tttctgtgceca
cacggecatyg
tagaagcaag
atgaatagat
tcgatactgg
tttttaactt
tctgccaaat
aaaaaaaaaa

72
1038
DNA

72
cgagagaggg
tgggccacgg
acaaagtatt
aaaaaaccct
ggggaattca
gagctcggat
catcgttgga
caccctggac
gaatgccaag
aacgtattac
acctgatttg
tcaattctgg
atgagggace
gaatgatatt
agaggcaagc
gactgtacag
caactgtata
aaaaaaaa

13
372
DNA

73
tggggggttc
atctgtagtce
ggtaacatca
agcaagatat
tcagccgagce
tggctcgaaa
gt

74

545
DNA

74

ggcgttgttc
atagctggaa
gagaagaagg
gaaaggttgy
ttggataatt
ctggactagt
tttttgttac
gtatatgtaa
taatatatgt
aaaaaaaaaa

ttatatatct
atttggaatc
tcaccgataa
gctacttcaa
caagaaagat
cattaccgce
atcagcacgg
ctgtcagttt
cggacttgcce
ctaaatgggt
ataaaatgcc
taacgaatag
aatcgtttga
gtggactgat
aatgcegcetg
gatgtaaatt
ataccttata

ctgatgccca
agtagtcttg
Ltccaaccat
tcagcattge
tcgecceecte
tcgccaaatt

fesde
(XX ¥

-

cagagccgtt
gtttcattgg
tatcatcgat
agaagaacga
agtctgcaat
agcttaacat
tttagtttag
agatcaattt
attcgtattt
aaaa

tgattctgac
tcgtgtcctc
tttctggtgg
cacaggegta
cgaaatctgg
atttttactg
tttaggcgga
gttgcattgg
ctctggatac
gagagagcct
aaatagaact
aagaaaacaa
atttagtatt
ctatttatat
caagtcatgt
tttggaacat
aatgtatctg

attgttgetg
ttggatctat
atccagttcc
tttgggcacc
agtccaatcg
atgggctaca

63

e

gcacttcgtg
cagcatggag
gattgaggtt
tgtccgttac
caatcaatca
gaaagggaaa
cttttgtgag
ctcgtgacag
ttatatgaaa

ctgattgteg
ggggcaccag
gatcccgcat
atggtgatcg
atggacatac
gtatttgctg
gataatttgc
agtggtaagg
tttatgggct
ctctecetegg
ttacgcctat
tagcacagecce
aataaggttg
ttgtactgcce
agggaaggcg
taatatcatt
caactccatt

tgecttggcat
agcttttaga
accaccgget
agatggataqg
tcgtgaaaat
acaggattaa

LEd LN

LA X ¥
LA N X ]
*s @
.y

.. -

actcctctet
gaaacacagg
gtgggcctgg
agatttgtgg
gatcaatgcc
ttaaattttt
gttgaaacaa
taaataataa
aaaaaaaaaa

tecgacgacat
agtactgcaa
tatccaagac
atcttgaaaa
agaaggaacg
gtttggttaa
aaggcctttyg
gcaaaccttg
ccttatgatc
ggtgcttttt
gcatctttca
acaggcagga
ttccatataa
atgccatcct
ttgtgaactc
atgataagtt
tttgcataaa

gaacccaaaa
aaagagtcac
acaccttcaa
gcattatttt
ccctcaaaat
aattgcacag

960
1020
1080
1140
1200
1260
1320
1380
1440
1474

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9GO0
960

1020
1038

60
120
180
240
300
360
372



aaagaattcg
gggagttggc
ccaacaagce
atcctgataa
gaaacataac
ctgaagtggt
atgcecattgt
tgaccattcc
ttgtaatctt
gtttt

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

<400>
gcaggtcgac
ctagtgatga
tgtagagcct
cggtggattt
tegtgetttt
atatttttct
ctgcactgcg
acatagtacc

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

<400>
acactagtgg
tggagctacce
tcgagctact
atggggccge
gattatcgtt
agctggacag
caaaggtatc
attaccccca

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

<400>
gaattcggca
tacaaaggaa
cactgcttat
tggactggaa
actccaattg
aacactatgg
gacacttcca
aaatttgatt

gcacgagggc
gagagaagct
tttgctecect
tctgggttat
cgtaggaact
ttatgagcaa
ggttgtgggt
cctaggegga
gatatctgga

75
463
DNA

75
actagtggat
getttacgta
tttgttacte
cgtagcaaaa
ggagaccgtg
tacgatgtgg
ggaaattcag
gctgttaaaa

76
435
DNA

76
atccaaagaa
agggatcctg
ggcattcaat
tgctatgaga
ggcctgcaag
tcaaatgttg
gatgagaata
atttt

77
451
DNA

77
cgagectaga
cagtcccaaa
tacatgtatg
tacaggcttt
gctttacatt
aaatccaact
gcaggactge
aatgcacgtg

aatccgagec
gttaggaaat
ttggagaaga
cagtgtggtyg
acaattctgg
aatccagatg
gaggcaccat

ggdggacacga
aggccacttg

ccaaagaatt
tacctggccet
tgtatcactg
aagttgtgga
tgaagtactg
ggcttcacge
cgacagagcc
atatatagea

ttcggecacga
atctggctag
acacatttgce
gctacagtga
ggaatcctcc
cagcttgtge
atactgttat

attctatggt
tggttaaagg
atcctaaaca
gcatatgcte
gtgccttggg
atgattctct
atgataccat
aatgaccggyg

tagccaacca
ctttggtatt
atgcttccaa
gatggacgat
aagctatcaa
ctaactatgt
acgcagaaac
ttaagacggt
ttattgaacc

cggcacgaga
tttatacatg
ggacttgcca
tgactttgge
ggtaactgtt
accgggecge
ttatattgta
taaataccca

ggctaccatc
aagaataggg
tccatgtgtt
ggatccaaaa
tgctaattct
taagcatttt
caactatcaa

gaaaattgtt
ttcaatagac
acctaaacaa
gcaatggagt
gtctatacaa
ctgaaaatgg
caggggtaac

g

64

acttggcagc
gttgaaaaat
ggttettgtt
ggaatggcaa
actagctgtc
caaaggacaa
gtttggagac
ctgtggctece
ttatcttcca

aaaaacaaat
gatctgagtt
caagctctgg
atattctcag
aacgaaccgt
tgttcgectyg
gcccataaca
9499

ttccctecata
gctgctacgg
gctgtttgeca
attgtcaagg
acaaaagggg

gtgggttatg
gggttatttc

gggacaaggc
tatctaggcy

aatgtaacag
gcctattgga
ggccgtcaca
aatggacgac
tactataaaa

sene
seae
*0 &
L2

LY *n

aaggagcaca
gggaagtcag
gcaggaaccc
ggattaagtg
agccecctceta
gggttttcat
aatcttaatt
ttgaaatgcc
ttggtggatc

gttagctagc
tttatgcagg
aggacgaata
aagaatgctt
tgatcttcte
gatttggaaa
tgettcttge

atattgggcet
ctttggaagt
gagatccteg
ccatgactga
ggccttttat
gtggaacaac
aacattccaa

tgeccaagtt
ttaaccaata
attaccagac
ccaagggcga
tacgtaaaaqg
ctggaaacgt
gctatttgca

60
120
is0
240
300
360
420
480
540
545

60
120
180
240
300
360
420
463

60
120
180
240
300
360
420
435

60
120
180
240
300
360
420
451



<210>
<211>
<212>

<213>

<400>
ctgetcetgea
cttgaggaaa
cttcagaaaa
gctecegecge
agctcttage
agctgctaca
gacaggacaa

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

<400>
gaagaatgga
tcatgtttgg
aaggcccaag
acggtgatgt
atatgggecgt
aaggagagat
agaatggaat
gatgaatatg

<210>
<211>
<212>

<213>

<400>
ggtgtgatgg
atgectgcaca
ggtttcaaat
ggcaaaggcc
aatattggga
aatacatggg

<210>
<211>
<212>

<213>

<400>
gaattcggcea
ctttaactgce
ctggtcaggt
cttgcactca
tggaagcttyg
tcaagcaagt
"tgaccctcete
aactccatgt

78
374
DNA

78
agcagtacta
cgctcaagcea
atggcaatgyg
aacattctgce
ctgctcteat
aattcaacaa
tctg

79
457
DNA

79
agagattaat
gatagcaact
catctgggac
agcagtggat
ggctacctac
caatgaggaa
ccaagcgtcet
gcggatttcet

80
346
DNA

80
caggaattcc
ttgtagctge
ttggtgcagg
caagcatttg
tgttgcagta
aatggacgtc

81
957
DNA

81
cgagaaagcc
aataactgtyg
tecagcattt
gccctacatt
tgtcaacacg
tttgtcatct
tetteaagac
tctgcagatg

tgcacagcaa
ttgctgaggc
cacaagcatt
cggaggataa
caaaagcctt
ttgtgttgca

ggtgataacg
tetgettatce
tcattttcac
cagtatcatc
agattctcga
ggagtagcct
gtcaactttg
gaggccaacc

agtcctaagg
agtagcttca
gtcatctgcet
ggatacattc
gatcaatacc
tatcgtttct

ctagaatttt
gaagcgtaca
ccaaaataca
gatttagcaa
aacacagaga
ctttataaac
atagcaagta
attcaagatg

ggcctgcetta
caccgtttat
cagaggccgt
aagctttgga
catctcttte
atctcgaaac

cagtaaggag
agtgtgaagg
gaacaccagg
gttataaggc
tttcatggce
attacaataa
tttecactygyg
attgtga

ccattttgca
ccaaggctag
tatcaggcgg
tcccacacte
accgttataa
ctatctectyg

ttcagcatgce
aaaagtttgt
cacctgectgt
acaactacag
agttcaagaa
ggaatattca
cggtacagtt
gtgagatttt

65

actgaaaaca
ctaaatagcg
gtcttgcaag
tcecgetgett
tctgttgaac
ttttctgcaa

gagctgcttt
agctgccaac
caaaattctt
agatgtaaaa
tcgtatattt
cctecatcaat
atactcccceca

tctgtttget
gtagaagcag
aaggagctge
caggtaaaat
ggaagatgtg
gtcacg

tatcacagec
cctagtttct
tgtccaaaga
tagtgggaaa
tgatagtaat
gagattgaca
ggagactgct
tgcaaccata

gagcgctgag
caacataggg
ctgccecgttt
ctcctagacg
ggcatcgget
aaggtaaaaa

cetecaggtte
gaaggtggaa
gatggaagca
ctgatgaaag
ccaaagggaa
gaactcectec
gtctctggag

ttcagtctac
cttccecaagg
tcatgagggt
cgctgatggg
cagcttctca

ccagcgacaa
ctcattcaga
aatttgaaat
atttctgtat
ttggggttag
cagacatatc
aagcaggctyg
aatcagaaag

60
120
180
240
300
360
374

60
120
180
240
300
360
420
457

60
120
180
240
300
346

60
120
180
240
300
360
420
480



atgggatggt
atatagatac

agcagatttc
acatagatga
tcatcttcaa
tagtactgtyg
aaaatctcaa
tgacatttga

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

<400>

gcaggtegac
atcctccatt
ggactagagt
gcatcttcag
gccaaggtgt
ctgtcgagag
cagacaatcc
tgaaaatggc
taccagtaa

<210>
<211>
<212>

<213>

<400>
gaattcggca
acagacatac
tattccaacy
gagggaagct
aacagtgcta
ttegttcecte

tgtecggggce
atcatttgtc

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

<400>
gttcggcact
atctctttca
aatcagtgcg
ttgctgtaac
caggctatge
catgtacgtg

<210>
<211>
<212>

gagcttcaat
tgcaattcgg
gtgtgatcat
ttttgatact
gactcgctta
gctgagtcceca
atttctecgat
gcacctcgag

82
489
DNA

82
actagtggat
cccattcaat
aaaagtcctt
cacagacagc
tggaaactac
aaacactgtg

aggggtttgg
gtgggtagta

83
471
DNA

83
cgagaaaacc
ttctcactge
ggcaaggagt
ctaagacttc
ctagettege
agagtgtgga
agtcttgtgg
cegcaaccac

84
338
DNA

84
gagagatcca
ggaatatatc
tctatcettcet
aaacgcagat
aataagcgta
atggagacgt

85
1229
DNA

gaggatcctg
agaatcatgg
tcctacctga
gttcceccaga
tattcattac
gaaaggatct
gtctagtett
tgaactacaa

ccaaagaatt
tacactggta
ccctttaaca
caccctgtcc
aatgaatcaa
ggagttccca
ttcatgcact
aagaacdgaa

ttttcagacg
caatcaggct
tcecettegat
aactccagtc
taatggtctt
ggagaatctg
aggtccaacg
ttcttccaat

tttctttcaa
gtgcttgcag
gctctecttyg
gtccacaatt
taategccac
tgttaattat

L]

[ XX 21
XL X
Eobass

aacagtacaa
cactatcdaa
gtaaggtggyg
agttcacaaa
tttctatgtyg
ctcggtatta
gattttgatt
agttgcatgt

cggcacgaga
ctccacccaa
caactgttca
atctccatgg
cagatgecacce
aaggaggttg
gtcatttgga
aagggcccat

aatgttctga
acaggtagat
aacaccacta
atgcctaate
agaagcttgg
ttctacacca
gatcaagatt
ccttecaagcet

tgttgagaca
gatctttagt
ttttgctact
ataccttcat
cgtcaatggce
caaagctt

66

aacatgtcag
gaagctcacc
gagagagcgt
tatgtaacaa
aattgatagt
tcacttgaca
atgaatgcga
taaaaaaaaa

taagactaat
taatacacag
attgattctt
tttcaatttc
aaattttaac
ggctgctata
ggttcacaca
cgattttcea

tgcteggecce
actacatggc
ccactgccat
ttceatteta
gctcacacga
tcggtttggg
tgcagcaagt
cagcattttg

gtgagtagta
ttctgcaaca
agcatttgtt
tattagaaag
agctaccagy

atgactgaat
acagtagatg
tcaagatttg
atgatgtaaa
ctgttaacaa
tgcecatcaaa
cttttagttg
aaaaaaa

tttccagaca
gctgtgaatg
caagacacca
tttgtggtgg
ctecattgacce
agatttcgtg
tegtggggac
ccegggtggg

cggccagaca
tgctcgagea
tttagaatac
taacgacacc
ccacccagtc
gttgatcaaa
atgaatacat

g

ttagtttgat
atgtcgttgce
gcttacttag
agacagttac
cccaactatt

540
600
660
720
780
8B40
g00
957

60
120
180
240
300
360
420
480
489

60
120
180
240
300
360
420
471

60
120
180
240
300
338



<213>

<400>
agagaaataa
tgcaggagaa
gtcttttcte
caaaggaatt
taagcgagga
cagagaagaa
atgtcaagac
acggtgctaa
tcceccataat
ccgggggacc
aaggccgect
tggggttgaa
acaaggagag
cttacttcac
aggcactgct
acgctttctt
atgcgtagat
tcatctaate
cttgaaccta
attttggaat
taaaaaaaaa

<210>
<21i>
<212>

<213>

<400>
gaagatgggg
gcttacaatg
atgaattact
ctgttgtaca
tgtgctgtgg
daaaaggaca
gaagccgtgg
gccagagatg
gatggacgga
atctccactg
ctgctggggyg
ccggaagtag
gacgcgatecc
aagctggaca
cagcaactgt
gaatacttct
accggcgcetce
agcaagcgtt
tggtgggcat
ggtgtgacta
cttattcecct
attctagtat
aaatatgaca
gacaactaca

85
ttatatttgt
aaaacaagca
gtgccgaatt
ttgtgggtca
gtacaaggct
ctgtgcgccg
caagaccgga
cagtggtectyg
cacctatgct
tgacattccg
tcetgatget
tgataaggaa
atectggtttt
agagcttgtyg
tgctgatect
tgctgactat
tcataccttc
ttttcgatta
catgtttttg
ctggttgtgt
aataaaataa

86
1410
DNA

86
ctgtgggtyg
tggtaagttc
atggggactc
aaagacacaa
agtcatgtga
ctgacaggag
agagggagtg
gecgttgtate
agagcagagc
ttetgtcteg
ctecacagegt
atccgacact
ccaacccgaa
acaactacta
atgcagattc
tcaaatactt
gaggagaaat
gagcgatagc
ttcatatata
tgcecectgega
tatgtaagca
aattttgtca
actacgtatc
tatattcttt

aaatttaagt
tgctgtctac
cggcacgada
tttgcaggtg
gccattgaca
atcatggttce
gggccctteg
gacatcgcag
gacctttatc
ttccatcctg
acaaaaggac
attgtggcct
gaaggaccat
actggagaga
agttttgcag
gcggaagete
tgcagagaca
tatagtcaca
aaaadtatcg
tctatcaagce
aaaaaaaaa

tgctggettt
aagcaatgct
ttgcecctcag
gaacactgca
tgcatcgett
ctteggecte
cceceggggte
gttgggagga
agatgtggtg
cttcaaagcc
ggggaggact
ggaccctggg
ggcagtgcag
cgtgaacctg
gaggaccagg
ctececgggeg
ccgteggeag
tcaatgcege
aattgcagtt
atcacatega
gaacctttta
tcagttaaag
ttetttggte
aaaaaaaaaa

soow
reee
P300800

ae

ctacgtttat
tgaagcttac
agatcttggt
aagacaccat
aatgcaagag
gaatcgcatg
ggacgatgag
ttaggctect
agttggctgg
gaagagaaga
ctgatcatct
tgtctggtge
ggacctctaa
aggaaggcct
tttatgttca
acctgaaget
attccttgcet
tagaagttgg
atgttcttta
gcatatttta

ggcgctcagt
actgggagtt
gctgaagaga
ttctcatggce
ctgttggact
cgcaacttta
gtttcctgtg
ccatacattce
gagaattacc
atgggaatcg
cactgegtga
cacgtggagce
tatgtgcgga
atgaacaaca
cegtatgtga
ctcaccatce
tgctegetcea
agtggtggga
tgcgttttta
tgaaccacaa
ttataagcaa
ttgctcatct
atctgataat

67

taaaaaacta
aaatcaaatc
tcgagtectet
ggtgaaggct
gaagctccga
gcacagcgct
atatggggcce
ggagccaatc
tgtggtggct
caagcctgag
gagggatgtt
ccacaccttyg
ccececcttatce
gcttecagttg
gaagtatgca
ttctgaactt
agatagcttce
tgttatgcgce
aaatgaacat
atcgaatgct

gcgcactatt
acadgtgagaa
tcattgctga
ttagaaatat
caacaaggaa
ggtatttgga
cagatatact
ccctgaagac
tgceccgatca
acacccgtgg
agctggtgca
acatgaagca
acgaccgggg
aggggctect
agaagatggce
tctctgagaa
aaaacaaatt
gtgatagcgt
ttagataatc
ccgaaccgtyg
aaaagacaat
gataataact
aaccggaaac

caaccctaaa
cctgcgatat
cagctctete
tatcccaccg
gctectcattg
gggacttacg
gagcttgece
aaggaacagt
gttgaagtga
cctecagaag
tttggtcaca
gggagatgcc
tttgacaact
ccatctgata
caggacdaag
gggtttgetg
gttttgtatt
catagtgata
tgaatacaac
tecgttcectgt

gcagtctcag
tggattggtyg
acaagtacge
tttccatgac
cagcatatca
taccatcaag
cgttctectct
gggaagaaga
caatgagagc
ggttgttgea
caggctgtac
caagtgcccg
aacgcctatg
aatagtggac
aaaaagccag
caatectete
gcacacaaaa
gatgccacag
ataatggtgt
gaacagtagg
cctgtetgtt
ggaaacggta
gataaaatat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1229

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1410



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

<400>
gtagtttecgt
atgacgaagt
ataatttctg
ctttegtgga
cttgagcecgg
catgactgtt
cccagtgage
gacgaaatta
ctggctttgg
ggccgcagag
ccaactttaa
gaaatggttyg

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

<400>
gtagtttegt
gatgacgaaqg
cataatttct
gctttcegtgg
acttgagccg
catgactgtt
cececgagtga
tcgacgaaat
ttctggettt
tggccgcaga
tccaacttta
cgaaatggtt

<210>
<211>
<212>

<213>

<400>
tcttcgaatt
tgataactca
attcgacgta
atgtgccgac
atggacggta

<210>
<211>
<21i2>

<213>

<400>

87
687
DNA

87
tttacaacaa
acgtgatcgt
tcaatggatt
cattttataa
cgttggacga
ttgtgcaggg
aacaggctca
aaaccgetgt
ctgctcgtga
atagcctaaa
atttgacaca
ctcttcaggt

88
688
DNA

88
tttacaacaa
tacgtgatcg
gtcaatggat
acattttata
gcgttggacg
ttgtgcaggg
gcaacaggct
taaaaccgct
ggctgctegt
gatagcctaa
aatttgacac
gctcttecagg

89
278
DNA

89
ctctttcacyg
acgttcaccyg
atagacacca
attetcegeca
cttetgggag

90

1960
DNA

80

tcteaggttt
tagctccatt
agttgtccat
ggacagttge
agatatcact
ttgcgatggg
gccaaactta
agaagctagc
ctecgtecege
gtttgccagt
gctgatgaac
ggcacac

tctacaggtt
ttagctccat
tagttgtcca
aggacagttg
aagatatcac
ttgcgatgygg
cagccaaact
gtagaagcta
gactccgteg
agtttgccag
agctgatgaa
tggcacac

actgettegt
gagaaaagac
tcaaaactca
ttgctgcacg
aaaagacgga

tgaatctceay
gtgtgtttcet
gaagatgatc
ceegacttygyg
caggccgcad
tccgtgttge
acactaagag
tgcagtgggg
tcaggaggcce
caatccgtag
atttttggcet

ttgaatctca
tgtatgttte
tgaagatgat
cceegacttg
tcaggccgeca
tcegtgttge
taacactaag
gctgcagtgg
ctecaggagge
tcaatccgta
catttttggce

taatggctgce
tgcaggccca
agttgaggca
cgattcagtc
tccgatca

68

aatagttygcg
ttgtatttgt
tgtcaaagce
aggccatagt
gcttgctgag
tgacaggaac
cccgggectt
ttgtaacttg
caaaatttce
ttctegecaa
ccaaaggatt

gaatagttgc
tttgtatttg
ctgtcaaagc
gaggccatag
ggttgctgag
tgacaggaac
agcccgggcec
ggttgtaact
ccaaaattte
gttctecgeca
tccaaaggat

gatggctega
aatgttaatt
geetgeagtyg
gtccaactgg

aaaggaagcg
ttcetgegtge
tgtgcatggg
gaaatcggta
acttcattte
taaaagaaac
gcagctgatc
tgcagacatt
agtaccactt
tataccaact
cagtttggcce

gaaaggaagc
tttetgegtyg
ctgtgcatgg
tgaaatcggt
acttcatttc
taaaagaaac
ttgcagctga
tgtgcagaca
cagtaccact
atataccaac
tcagtttggc

tattgttaga
ctgcgagagg
gtgtegtgte
ggggcccaac

60
120
180
240
300
360
420
480
540
600
660
687

60
120
180
240
300
360
420
480
540
600
660
688

60
120
180
240
278



gttttccgec
aatcaattga
ggtcgagcat
tcattcgtat
ggcgacagac
cggtetggceg
catcgaattt
caatccttte
catagttacc
cgtcatcaca
agccgacgaa
ctattcttec
gtccagegtt
cgtgatactc
cgcgctecaga
ggagctgatt
catcacaaag
cggcgctgeg
cattttecggg
cttegecaaag
tcaaataaag
aatctgcatce
cgctacaatc
cgaagaaatc
ggctcctget
cgttcectcaa
ggaaatcagc
aatacacaga
aaaggatttg
ttcctttgcec
tgcagagtaa
aacgccctac
tttttataaa

atttttcgce
aaggttttta
ctgtacagat
tgctttgaga
agaacttatt
aagctcgggt
gecgtttgtgt
tacaagccgyg
ctggcagctt
atcgatgatg
acccaatgcc
ggaaccacgg
gcccagcagg
tgtgtcttge
gccggggetg
cagaaataca
agccccatceg
cctctcggga
cagggctacg
aatcctttcc
atcctcgata
cgcggacccg
gatgaagaag
ttcatagtcg
gagctggaag
aagcacgadg
gagcaggaaa
gtttactttg
agaagcagac
gataattata
gcgecctata
actcttgega
tttactgcac

<210> 81

<211> 701
<212> DNA
<213>

<400> 91

gtagtttcgt
atgacgaagt
ataatttctg
ctttegtgga
cttgagccgg
atgactgttt
ccgagtgagc
gacgaaatta
ctggctttgg
gcecogcagaga
caactttaaa
aaatggttgc

tttacaacaa
acgtgatcgt
tcaatggatt
cattttataa
cgttggacga
tgtgcagggt
aacaggctca
aaaccgctgt
ctgctegtga
tagcctaaag
tttgacacag
tctttcaggt

<210> 9z

<211> 626
<212> DNA

tgtttctgceg
ttttcagtat
cgaagcttcc
gagtagcgga
gcttttecaga
tgcagcaggg
tcatgggggc
gcgagatege
atgtggagaa
ctcccaagga
cggccgtgac
ggctccccaa
tcgatggtga
ctcttttcca
cgaccctgat
aggttaccgt
tttcccagta
aggaactcga
gcatgacaga
ccgtcaaate
cagaaactgg
aaataatgaa
gctggceteca
acagadtaaa
ctttacttgt
aggcgggcga
tcaaggaatt
tggatgcgat
tggcagcaaa
ggattccttt
aggagagaga
tcgetttcaa
ttctegttca

tctcaggttt
tagctccatt
agttgtccat
ggacagttgc
agatatcact
tgcgatgggt
gccaaactta
agaagctagc
ctcegtceget
tttgccagtc
ctgatgaaca
ggacacacaa

*e

LA AL ]
2000

-n »

gagaatttga
ttegatcgee
cgatatcgag
attcgcagac
ggtggaactg
gcaggttgtce
ctctgtecgg
caaacaggcc
actggccgat
aggttgccaa
aatccacccg
gggcgtgatg
aaatcccaat
catctattct
tatgcagaaa
tgccccaatt
cgatgtcteg
agatgcccte
agcaggcccg
tggctcctge
cgagtctcetc
aggatatatt
cacaggcgac
ggagattatc
tgctcatccy
ggttccggtg
cgtggcaaag
tcctaagteg
atgaaaatga
ctgttcactt
gagcttatca
tatgcatatt
aaaaaaaaaa

tgaatctcag
gtatgtttct
gaagatgatc
cccgacttgg
caggcecgeag
ccgtgttget
acactaagag
tgcagtgggg
caggaggccc
aatccgtagt
tttttggcte
tecggcattygyg

69

tcaggttcgg
atggccaacg
atctecgace
agaccctgtc
atttctcegea
atgcttctce
ggcgccattg
aaggccgcgy
ctgcagagcec
catatttccg
gacgatgtecg
ttaacgcaca
ctgtatttcc
ctcaattcegg
ttcaacctca
gtgcctceccaa
gcegtecgga
agagagegtt
gtgctggcaa
ggaacagtcg
ccgecacaatce
aacgacccgg
gtcgggtaca
aaatataagg
tcaatcgcetg
gcgttegtgg
caggtgattt
ccgtccggcea
atttccatat
ctatttatat
attgtatcat
actataaacg

aatagttgcg
ttgtatttgt
tgtcaaagcc
aggccatagt
gttgctgaga
gacaggaact
ccecgggectt
ttgtaacttg
aaaatttcca
tctegecaat
caaaggattc
t

attgggattg
gaatcaagaa
atctgcctet
tgatcgatgg
aggtcgectgce
ttccgaattg
tgaccacggce
gcegegcegcat
acgatgtgct
ttctgaccga
tggcgttgee
aaggcctggt
attccgatga
ttctectetg
cgacctgtcet
ttgtcctgga
taatcatgtc
ttececcaagge
tgaacctagc
tccggaacge
aagccggcga
aatccacggc
ttgacgatga
gcttecaggt
acgcagcagt
tgaagtcgtc
tctacaagaa
agattctgag
gattctaaga
aataaagtgg
atggattgtc
atatatgttt

aaaggaagcg
ttctgcgtgce
tgtgcatggg
gaaatcggta
cttcatttcc
aaaagaaacc
gcagctgatc
tgcagacatt
gtaccacttg
ataccaactc
agtttggccg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1960

60
120
180
240
300
360
420
480
540
600
660
701



<213>

<400>
gttgcaggte
caaaatcttt
cgccaaggag
gttegatatce
gagaaagatg
cagattcgcg
gtecttccacce
tataggatga
aaggccctca
ttcattcecca
gagaaacggc

<210>
<Z211>
<212>

<Z213>

<220>

<221>
<222>
<223>

<400>
acccagtgac
attacaggct
taatttagtt
gggaatgaag
caagcctgtg
actcaattga
aacgtgcagt
agctttcettt
acctattcct
atagtaaagt
ggcattnaga

<210>
<211>
<212>

<213>

<400>
ctttgaggca
gaaatggcag
gagccggtta
gccctcetatce
gagctcegeg
ggtcaatttc
gtgtacactg
ctagccatgg
ggagttgcec
cttaagaatg
aactatctaa
tatgacaaca

92
ggggatgatt
ctgctcaaga
gtecetgeaca
ttcacgggceca
cgcaggatca
tgggaagacyg
tcgggeattg
tgttcgacag
acggagagcd
gtettaggece
tctectetttt

93
660
DNA

(1)
n

93
cttcaggcect
actgccattg
cagtctatgt
gcagaagaca
caggccattg
tcaattgatc
ttectcectttt
ctctgaagcec
caaattgagw
ttantttagg
aanccctaat

24
1012
DNA

94
acctacattc
gcacaagtgt
aggttgtcceg
agtatatatt
aagtgactgce
tgggectect
gttactcgct
acatcaacag
acaagattga
aggacatgca
actaccacaa
ccctgtggaa

tgaatcacag
tgggccagag
ceccagggegt
aggggcagga
tgactgtgce
agatcagccg
tcatcecgtag
gagattcgaa
aagtcgattg
cttcctecaga
caagga

... (660)

gagagatttc
gtgcagggcg
tgggacacct
tagatctcac
ctattccteg
tgatagtaag
ccatagtcaa
caacttctag
atttctctgt
gnattttaat
agntgttggn

attgaatcce
tgctgcagca
ccatcaagaa
ggaaacgagc
caagcatcce
gctgaagctc
tctcagcaca
agagaactat
cttcagagag
tggatcgtte
gcgtctgatce
cggatctgtg

LX]

eses
ssss
IR XN

-a

aaacctcagce
gaatcttgtg
cgagtttggg
catggtgttc
tttetttacg
cgtggtegey
cgcctecage
tccgaggacyg
gcccagagcet
ggttatcaca

ttgaggaaga
caggatctgce
gcttcatcat
agagaatcca
attgcctgat
tttgaatttt
catgcagctt
caagcaataa
aggggnngnt
agtcctangt
ggnngntagg

aggatttctt
gaggtgaagg
gtgggacaca
gtgtaccctc
tggaacctca
attaacgcca
gcccttgeat
gatatcggat
ggceccectgete
gattttgtgt
gatctggtga
gtggctccac
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LR LX)

gattttgceca
gtagtttcat
tetegaaccee
accgtctatg
aataaagttg
gatgtgaaat
tcatgatgta
acccgetttt
ttgagtacaa
gaatctgcaa

tgttgatatt
cctggtgcac
ttcgtatggg
gggcttgtta
catctctaca
gttttgatac
tctttetety
ctgtatattt
aattgtgcaa
aanangnggn
ntttttnacc

cttgtccaaa
ctcagacaac
aaagtctttt
gtgagcccga
tgactacttc
agaacaccat
tgccecgatga
tgcctattat
tgcecagttcet
tegtggatge
aggttggagg
ccgatgetcec

LR -e
-

LR X 3]
»ede

ae -

agaaatatgg
ctcccgatcet
ggaacgtggt
gagatcactg
tccagcacta
cccgegecga
taatattatg
cctcaagctc
ttatggggat
tgagattaaa

aagggccatg
aattgggtat
cacctcctga
ctttcatggc
agcgacagce
aaaacgaaat
aagcgeatge
tagaacaaat
tttgcaagna
aatgntagng
aaaaaaaaaa

caggtttaag
ccaagcagag
gcagagcgat
gccaatgaag
tgccgatgag
ggagattggg
tggaaagatt
tgagaaagca
ggacgaactg
ggacaaagac
tctgattgcea
cctgaggaaa

60
120
180
240
300
360
420
480
540
600
626

60
120
180
240
300
360
420
480
540
600
660

&0
120
180
240
300
360
420
480
540
600
660
720



tatgtgagat
cgcattgaga
tgaaaacaat
agaacgctat
tagtacagca

<210>
<211>
<212>

<213>

<400>
aaaacgtcca
atcctgtgaa
tatgcagcte
ggacctgagg
caaatgcgta
gggattgtaa
gttggttgca
tactgcagca
ggcggatttg
cttcectetgg
aagcatttcg
gggcacatgg
tctgataaaa
aaggatactg
ccagttgcte
atgctgggcg
aggagcatag
tgtgcagaga
gccatggaaa
agcaagttgg
atagatctgg
tactggtttt
taacttgtat
ccaaattaat
aaaaaaaaaa

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

<400>
ataagactct
caccatttcc
aaacaaattt
aatataccac
cacatgcttc
tgtgggttat
gacgagctag
ctgtggtttyg
cttagtgtgg
tgatgtgaac
tgttagagtg
gaatgatgtc

attacagaga
tcagecaaat
ccttgtttcet
aatatatggg
tatgcaaagt

95
1460
DNA

95
tagcttcctt
gtggttctga
gggactccag
atgtaattgt
atgaaatgga
cagagattgg
ttgttgggtc
agaggatttg
caagcagtat
aacaagcggc
ccatgacaga
gtgtcaagat
agaaagaaga
aaaagatgat
atcctctgga
ttgttccaga
ctggaagttt
agaaggtatc
ggttggagaa
ataattagtc
actagtagct
tgttacttta
atgtaaagat
atatgtattc
aaaaaaaaaa

96
788
DNA

96
cgagaaggtc
agctaatatt
tgaaattgga
tgtcgatgag
agagatacat
aatccttegt
gcactgcaga
ttttetttcet
aatgctaagt
tggttygttee
tttagatcca
aaatcttgat

tttegtgatg
cccagteggt
gctegtctat
gttgaagcca
ttgtatcaaa

gccaactgca
agtgatggga
tggccacttg
aaaggtcatt
catgtctcat
cagcgaggtyg
ctgtegecagt
gacctacaat
ggtggttgat
ccctetgtta
gcccgggaag
tgccaaagee
agccatggaa
ggaagcagca
accatatctt
gccgttgcac
cattggcagc
atcgatgatt
gaacgatgtc
tgcaatcaat
taacatgaaa
gtttagcttt
caatttctcg
gtatttttat

tatgtccccg
ggcatagcaa
cctaatggtg
tacctcagca
aacagtttca
aggtgtttgg
tcecttcacac
ttctggaact
actagtgtce
adagggtgtt
tctttacaag

gggctgactg

LAJ

vene
LX X2 2
rsboda

-~a

gagctaaaca
gacggegtea
tgcaagcata
tttgttttgt

adaaaaaaaaa

agcaatacag
agcttggaat
tccecttaca
tactgecggaa
tacccaatgg
aagaaattca
tgcggtaatt
gatgtgaacc
cagatgtttg
tgtgcagggg
aaatgtggga
tttggactcc
gtccteggeg
gagagcctag
gcccttctga
ttcgtgactc
atggaggaaa
gaggttgtgg
cgttacagat
caatcagatc
gggaaattaa
tgtgaggttyg
tgacagtaaa
atgaaaaaaa

aggagggggt
ttggtcattc
tggaggctag
aatttgtgtyg
atcaatgttt
cagaacagaa
ttttectette
ttggtatgge
agagttctaa
tacaaccaac
gctattgagt
actctcttgt

71
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aggcccttge
cectttgeayg
aaggctctct
ttagtgtatt
aaaaaaaaaa

tacaagagcc
ctgaaaaaac
cttacaatct
tctgccactce
tcocetgggea
aagtgggaga
gcaatcagag
atgacggcac
tggttcgaat
ttacagtttt
ttttgggttt
acgtgacggt
ccgatgctta
attacataat
agacaaatgg
ctctcttaat
cacaggaaac
gcctggacta
ttgtggtgga
aatgcctgca
atttttattt
aaacaattca
taataatcca
aaaaaaaaaa

tctcaactta
tatctttgtc
tcagctatac
aagtatgcga
gtcctaggca
cctectgttt
cataagaaac
aataatgtct
gggagttcca
agttgttcag
aaggttggtg
gatgtcaaat

XL )

¥ -0

L
- %

(XYY}
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e

e

tgtcgatccc
gcgtgtctat
gattataagg
gataataaag
aa

agacgatcga
tgttacagga
cagaaadaaa
tgatttagtt
tgaagtggtyg
gcatgtaggg
catggaacaa
acctactcag
ccecggagaat
cagcccaatg
aggaggcgtg
tatcagttecg
tcttgttagce
ggacaccatt
aaagctagtg
acttgggaga
tctagatttc
catcaacacg
tgttgctaga
tgcaagatga
aggaactcga
gatgtttttt
atgtcttctyg
aaaaaaaaaa

atcgcagaga
aaaggagatc
ccagatgtga
gattctette
tttgccaaat
agtatagtat
aaatactcac
ttggaaaccg
aaatcatggc
tgaataattt
ttagtgaacg
cttgatggat

780
840
900
960
1012

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
860

1020
1080
1140
1200
1260
1320
1380
1440
1460

60
120
180
240
300
360
420
480
540
600
660
720
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tgtgtctttt tcaatggtaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

daaaaaaa

<210>
<211>
<212>

<213>

<400>
gcccgacggce
gtttaaactg
cgtggeegeyg
tgcgetette
gttgaagcac
tagcgactac
acaagaccgc
ccgegetget
cgatgtctcc
ttcecatggac

<210>
<211>
<212>

<213>

<400>
tacctggecea
aattccctceg
atgttcgcta
aacatgcgat
gcagaagacg
gatcatcagc
ctccaactca
gacgaatccg
aattgggtgt

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

<400>
cgttttccca
ctggcaatga
acagtcgtcce
gcacaatcaa
cgacccggaa
cgggtacatt
tataaaggct

<210>
<211>
<212>

<213>

<400>

97
577
DNA

97
cacttgttgg
cagcccaagg
teecgtetgtt
tgcgaggtga
cacccagggc
gtgaaagaag
tacgctetgc
actcactcca

agggacatgg
aacatgcgaa

98
492
DNA

98
acccegtcac
gcttgatctc
catatctggt
ccgttgtgaa
gaagcctcca
ccgttttctce
gagaagtgct
atcacaattt
tt

99
391
DNA

99
aaggccattt
acctagectt
ggaacgctca
gccggcgaaa
tccacggeccg
gacgatgacyg
tccaggtgga

100

567
DNA

100

acgccatgga
aaggactgge
ttgacgccaa
tgcaagggaa
agatcgaagce
cagcgecggcet
gaacatcgcece
tcgagcggga
ctctcecacgg
tectetttgge

gactcacgtc
cgccagaaag
ggccttatgce
gcacgtagtc
cgacaccgga
gtacatcgac
cgtagatgag
gcagcccgcet

tcgggcaggg
cgcaaagaat

aataaagatc
tctgcatccg
ctacaatcga
aagaaatctt
tcctgctaat

agctctecgg
tctcgtcaac
cgtgetggge
accggagttc
cgcggecgtce
tcacgagaaa
acagtggttg
gatcaattcc
cggcaactte
agecgtce

cagagcgccg
actgcegagyg
caggcgatcg
ttgcaggccg
ttttgegaga
gatcccacaa
gctctcaaat

gagagcgety

ctacggcgca
cctttececcyg
ctcgattaca
cggacccgaa
tgaagaaggc
catagtcgac
c

72

aaagccggga
ggcacagcgg
gtgctggcetg
gtagatccegt
atggagttcc
gacccgttga
gggcctccga
gtcaacgaca
cagggaacac

aacaacacaa
ccgttgagat
atctcecggcea
caagaaagac
aggagcteccet
atccatcata
catcttgeccce

gagctgctgg

tgacagaagc
ccaaatctgg
ggaactggcg
ataatgaaag
tggctccaca
agagtaaagg

ttctggaace
tgggatccgce
agattctgtc
taacccacca
tcctegacygyg
gcaaaccgaa
tcgaagteat
atccgttaat
ccatcggagt

ccaggatgtc
tttaaagctg
cctggaagaa
actgtgcact
gcaagtcate
cgcgettatg
agacgggaat
aatattaccc

aggcccggtyg
ctcctgcgga
agtctctccc
gatatattaa
caggcgacgt
agattatcaa

780
788

60
120
180
240
300
360
420
480
540
577

60
120
189
240
300
360
420
480
492

60
120
180
240
300
360
391



ctgaatttte
tccagttgte
gtatcggace
agagcaccac
ccgacccact
tgaagcggat
cgatagccca
cggccegtee
ctgacagcta
ggcggtectt

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

<400>
aaagcaacac
cccttcecccaa

tgggggtttc
cgtggaggge
agcaaggtct
ggatgctcaa
tettgecttt
gcccaacacc
tatatgacta
cgaaccatga
tggagaagtt

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

<400>
tgtectctcte
gttctagggg
cccaaaggta
cacttgctgg
ggcccgatgt
gcggtecgygyg
gcgggaatcc

tggcgegaga

<210>
<211>
<212>

<213>

<400>
cgggctegtg
ggtcatcggg
gaagaagtat
gtcceccegac
tgccaccate
cggcecegtte

cctaactaga
ttcecttegtt
cggatceget
cggcaccgge
gaactggggg
ggtcgaggag
ggtggcggeg
cagggtcaag
cggggtcaca
ttcagaagga

101
612
DNA

101
attgaactct
ccccacccac
aatgcagtca
ggtgaactgg
ctccggcaag
ggaagccaad
cttgcatcaa
aagagtgaac
tcccaagcca
gggcgagaaa
ga

102
455
DNA

102
tctetetcete
ttgtgttgcet
ctgececttacce
gcggegagac
tteggatecg
agtgcttcac
acttgggcta
tgaggaagat

103
1866
DNA

103
gcteggetce
aacatgcteca
ggcgggatct
gtggcececgec
gcgatcaget
tggcggecaga

aataaagaga
cgctcatctce
atcgttaacg
aacggccttc
gcggcggcag
tacecggagge
gtggcgagtc
dccagcagcg
cecgggttegg
acttata

ctectetetet
atacagacaa
atcgcactag
gtgtggctga
tectacaccet
tccaageccceca
tcettcecaaa
attacgaacc
gcctecaatce

tgggctcgge

tctgtaaacc
cctgctaatt
ccecggagetg
ccegetggec
tctecggagtce
cacccacgac
cgggtatgcce
caccatgctc

ggcgcaagcec
tgatgggega
tccacctccg
aggteccteca
acctcacgta
tgcggaagcet

.8

sens
sany

LY -

ttatatacat
tecctegtaca
tacacacgtt
acagcctctyg
cagccctcac
cggcggtgeyg
aggagggggt
actgggtcat
cggcaactte

ctetetetet
gtagatacgc
cgacggttet
ggccgaagag
tcctggtegg
tcgcegtete
cctatggcaa
cggaacaaat
ccctggtgaa
accgaaagat

accatgctct
ctatggaggg
ccgggcegeat
aggaccctgg
cacccggega
aaggacctceg
ggttttgget
gagct

gececttecca
gctcacccac
catgggcttce
ggtccacgac
tgaccgggcc

gtgcgtgatg

73

acacgagcaa
ttattagcat
ctagtgctga
cgccgecggg
agggagccac
ceteggegyg
aggggtcgag
ggagagcatg
tcaaccggag

ctctctectct
gcacacagaa
ggccgtecta
getegagagyg
cgacctcaag
cgatgacatc
agactcgttc
aaaggaggta
gttgctcgct
tatcaatcca

tcctcactca
caagatcttc
ggccgatcat
ccgecatggce
ccatcataag
cttetegece
tecgtagaata

ccgggeccga
cgcggcctcg
ctgcacatgg
gggatcttcet
gacatggcct
aagctcttca

agcgectctece
acgacctctt
atggagatgg
agccaccatg
ctcgacgagqg
gagtccctca
ctctcggagg
aacaagggaa
gccgaagcaa

cccecacecee
gaagaaaaga
acgacatggg
cttectgagac
gagaacttgc
aagcctcgtc
acatggatgg
ttctctaaga
gatggactcg
gcattccaca

tctcctagea
tccgaacaaa
aggccacatc
ggacaagcag
cagccgtgag
caaatccaag
cggggacttt

ggggccetece
cgagtctggc
ttgccgtgte
cgaaccggcc
tecgegeacta

gccggaadgcg

20
120
180
240
300
360
420
480
540
567

60
120
180
240
300
360
420
480
540
600
612

60
120
180
240
300
360
420
455

60
120
180
240
300
360



ggctgagtcg
cagcgagggyg
ctaccgcgcg
caggagttct
tggatcgatc
ttcatecgacc
ggaggcgatc
gaagcgaagg
atcaaggcca
gagtgggcca
ctcgcggatg
tatctcaagt
cacgagacgg
atgatcaatg
aaaccgtccc
atccctttcg
gacatggccg
ccgagcgaga
gtggcggtgce
gggttggggg
gagtgcataa
atttttcgat
acaagaaaaa
ctttgtggat
tgatcttgtc
aaaaaa

tgggagtcgg
accgecegtga
gccttcgcac
cgaaattatt
cgcaagggct
acattataga
aagatgtcga
tgaacgagtc
tcatcatgga
tggcggaget
tcgtgggect
gctgcctcaa
cagaggacgc
catgggccat
ggttcctgga

ggtcgggcecg
tggcccacct

tggacatggg
cgactccgag
gtgcgaggag
acccatccat
ttttgttttg
gaattgagac
attacaagac
atacacaaat

<210> 104
<211> 519
<212> DNA
<213>

<400> 104

cacgagctecg
cactccttte
aaagcccaaa
gaaccaagca
tgctctgata
actggeccgag
cgcaaagaac

tgagccttee
tcaagaaace
ctegtacaga
atcacgacgg
gcactcccct
tgcgggecta
ccggaagccce

ctccatcctce
tttgggaccc

tcttgcacte
aaaagcaaac

<210> 105
<211> 594
<212> DNA
<213>

<400> 105

ccaaccctgg
ggaccatcac
caacatttct
agagagagag
aagccgggad
aatatatttt
aaataacagc

accaggtact
tgteccttata
tgatcacaac
agagagagag
gcaccaggag
ggagaccage

aaaacatcca

tecegegatga
acatcggcga
gagctcgace
tggcgcctte
caccgcecagg
tgatcacatg
taccgacaty
cgacgatttg
cgtgatgtte
catgcgaagc
agaccggaga
agagaccctc
cgtgatctcc
cgggcgtgac
gtcaggcatg
gaggtcgtgce
cctgcactgce
cgacgtcttc
gttggtgggg
dggaacgtat
acaagggcaa
tattataaaa
ggaacttgaa
ttatctcatt
aaatatggaa

cggagacaag
tagtcatcca
aggagagaga
ccagtgaaga
tggtcttgaa
tggctccact
ccgtaaccct
tcgcccaaga
acttcgtcag

tttggcaggce
tacgttgcecat
atattacaat
tttgaatcaa
gttggccaca
gtgtacccaa
tggaacataa

ggtggacacg
gctcgtgttce

gagggccagy
aacatagccg
cttgtcaagg
gacaagaaga
gtcgacgatce
cagaactcga
dggcgdgacgyg
ccecgaggacce
gtcgaggaga
cgcctccacc
ggctaccgea
ccecggetegt
cccgactaca
ccagggatge
ttcacgtggg
gggctcaccg
gctctatatt
tttteagcete
aagagggtygg
aaggtcaaat
tcaatgttgt

tggtgggett
tgaagaaacc

gccatcttac
agaagcagag
gagagagaat
tgaagagttc
ggccaccatc
ttegectget
tgaccggatc
cacagaaggc
agceccatgg

ggtccattge
catgcctgcet
attcctaage
tggccaccge
agtctctecct
gagagcctga
tgacaacatc

74

atggtgcgca
gagctcacgce
acgagttcat
attttatccc
cgcgecagte
gaaacaagac
tgctggectt
tcaggctaac
agactgtggce
tgaagaaggt
gcgacttcga
cgecgatece
tcccegcacg
ggaccgaacc
aggggagcaa
agctcgggcet
aactgcccega
cgccgaggtc
gagcaagcaa
ctggagggct
tgccaaaatqg
aaccgaagag
tctgttctcet
ttettttett
tttccatcaa

ttegeaacaa
cattgcaact
agaagcatga
ttgttcgeca
gaactgggga
cagattgect
ctcecggttte
aaccccctga

ccttcaaacc
catagaactt
agagagagag
cggagaggag
tcagagtgat
gcccatgaag
agcagacgaa

ccgtcegeggg
gggacatcat
cagcatactg
gtacctgage
gctggacggg
gagttccggt
ctacagcgac
gagagacaac
gtcggctate
ccagcaagaa
gaagctgacec
gctgctecte
gtccecgggtce
tgacaagttc
cttcgagttc
ctacgcgetce
cgggatgaag
cacccggcete
atggagggtc
gcaagatttg
atttgcatgg
gacaagaaag
ctttctattt
gtgatttctt
aaaaagaaaa

attgecgtcceg
gcaaacagcc
gtgcatgcac
tggaaatgaa
tcctcgaaat
cccgtetete
tegecageta
ggctttacgg

ggtccaaacc
aggtcaactg
agagagagag
agccagaccce
gctetttace

gagctcaggy
gggcagttct

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1866

60
120
180
240
300
360
420
480
518

60
120
180
240
300
360
420



tgaacatgct
gctactetet
acattaacag

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

<400>
cecgttttatt
aggagagaat
aggaggcgaa
aggccgccat
tctececggg
tcgaccggat
tccecegatgg

<210>
<21l>
<212>

<213>

<400>
cegttttatt
aggagagaat
aggaggcgaa
aggccgccat
tctccceggg
tcgaccggat
tcccegatgg
agaacgagga
tggaaagctyg
cgtacgggat
accggggaat
gecttegaggy
tgatcgttgc
aagacgctcc
caaagggaga
cgaagttect
agtgcgtact
actgcatcat
cattggccaa
acgtcatgga
tggatttgaa
ttctcataaa
tttgttgttt
aacgaaacgg
ttcagtaaat
ggtgactttg
tcagccaagc
aacccagagc

tctcaagcte
cctegecace
agagagctat

106
407
DNA

106
tcctectgatt
gggttcgacc
cctecttegee
cgagctcgac
ggaagtcgcg
cttceggetg
caaggtcgag

107
1630
DNA

107
tcctctgett
gggttcgacc
cctettegec
cgagctcgac
ggaagtcgeg
cttceggcetyg
caaggtcgag
cggggtctcc
gtattacctg
gaccgegtte
gtctgatcac
cctecgagacc
caaataccca
accccttect
tgccattttc
caagaactgc
ccectgtgtac
gttggcecac
aggggccgga
gttectgaag
aggtcgtgaa
aggaaacaat
tatgtctata
cgtatatgga
cacttcgaac
agttaaagce
cggaagcgtc

<210> 108
<211> 1248
<212> DNA

atcaacgcca
getettgete
gaacttggcce

tcectttgcete
ggatccgaga
atgcagctgg
ctcctcgaga
gcccagcectcece
ctggeccagcet
cggctctacg

tcetttgete
ggatccgaga
atgcagetgy
ctcctecgaga
gcccagctece
ctggccagcet
cggctctacg
atcgccgeac
aaagatgcgg
gagtatcatg
tccaccatta
gtggtcgatg
tcgatgaaag
ggtgtcaagce
atgaagtgga
tacgatgcgce
ccagacacga
aacccaggcyg
tttcaggget
accgcttgat
ggagcccttt
aagaagcgac
aagttttgag
tgtgecctgaa
aaaagttgtg
tgtcattecac
aacgtgaaaa

L
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agaacaccat
ttectgatga
tgccggtcat

gagtctcgcg
cccagatgac
cgagcgccte
tcatggccaa
cgacccagaa
actcegtgct
gcttagegcec

gagtctcgeg
cccagatgac
cgagegecte
tcatggccaa
cgacccagaa
actccgtget
gcttagegec
tcaacttgat
tccttgaagg
gcaccgacecc
ctatgaagaa
tcggaggcgyg
ggatcaactt
acgteggagg
tatgccatga
ttccecaacaa
gcctagcgac
ggaaagagag
tccaagtcat
ctgctectet
tctcacagtt
tgtatgatgg
tettetgeat
tgatggaaat
ttgctegtgg
aaaccccatg
gatcctcaag

75

ggagattggt
cggaaagatt
ccaaaaagcce

gaagagagag
cccgacccaa
cgtgctcecce
ggccgggccg
cccecgaggea
cacgtgcacc

ggtgtgc

gaagagagag
cccgacccaa
cgtgetecec
ggcegggecg
ccccecgaggea
cacgtgcacc
ggtgtgcaag
gaaccaggac
cggaatccca
gegattecaac
gatactggaa
cactggggcec
cgacctgcect
cgacatgttce
ctggagtgac
tggaaaggtg
caagaatgtg
gacacagaag
gtgctgeget
gtggtgatgt
ggcttcggcea
cgcaagtgga
actgatttca
tgtgatatte
caaccaggaa
gcattgcctt
ggtccattaa

gtcttcactg
ttggctatgg

ggtyg

aagagaggag
gtctcggacg
atggtcctca
ggcgcgttce
ccegtaatge
ctccgcgacce

aagagaggag
gtcteggacg
atggtcctca
ggcgcgttce
cccgtcatge
ctecegegacce
ttcttggtca
aaaatcctca
ttcaacaagg
aagatcttta
acatacaagyg
gtgctcagcea
cacgtgattg
gtcagegtte
gaccattgcg
atcgttgcag
atccacatcg
gagttegagy
ttceggcacte
tcatggttct
taccaagttc
agttacaaga
cagaatgtgt
tgtettettt
aaaatctgtg

tggtcagggy
aatccccaca

480
540
594

60
120
180
240
300
360
407

60
120
180
240
300
360
420
480
540
600
€60
720
780
840
800
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1630



<213>

<400>
atcactaacc
tcgatatcgt
cggagggacg
cacgttcgceg
gagcttcaag
ggtgaaggca
ggatcagacc
ttcecgaatte
tgaattgaag
cececatgtgge
tcctecgaag
ggaagatgac
gatcctttac
ggagaagaaa
gcaaatccag
tgttaagggce
gctgtaccca
taaggccatg
atatgtatta
gtctetgatg
gtatccatga

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

<400>

gttaatggca
tttctectgac
gecagcctaaa
aggcacccgt
cactttgttt
ggacttcgct
ttttgttaaa
gaggcggaty
g

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

<400>
cataagctcet
gcactggcta
acgtectceca
tcaagaggcg
acgctgtgag
acaacatcct
ggtttttgee
gaagggtcac

108
atctgeccttt
gaaaggagtce
ggctacatcg
ctggttaggc
aacttgggceg
atcaagcaag
aagatcgtcg
ggcaatgatg
gcccagatce
tgcttegceceg
gacaaagtca
attgcggcct
atcaggcecte
attggcaaga
gagtccccaa
gacggtgcca
gatgtgaagt
cgtcteetgt
aaaggctgta
tcatattctt
atttcccagg

108
481
DNA

109
gtgcagectc
ttcaatggea
ggggcactge
ttcatcggtyg
accagaggaa
gatttttcat
tctagtettyg
aagtcgcacc

110
458
DNA

110
ccegtaatee
cctcegggegg
gcgtecggag
tggcgecccaa
gcgggtegat
gatgcagctce
gtcagagttc
gttcgatgag

cttcatctte
cgtcgacgac
gcaagttcat
agagcacggt
tcactctget
ccgacgtggt
acgccattaa
tggacagggt
gccgtgcegt
gctacttcet
ccgteatggg
tcaccatcaa
ctaagaacgt
ccctcocgagaa
ttcccatcaa
attttgagat
acactacagt
tcttcaagga
cacctaaaga
cttggtette
ttgttgaaat

aacaccaccc
gccgactcca
gggtcactgce
tgtttttgtc
aagcacccat
ccaagatcct
ctgcagaagg
aattttggat

tcacatcaca
aggttcgtga
accggecteg
ctcgtegagg
gtcgtegtet
aagctcgtgg
ggaatggacc
aaatggaggt

tttettetge
aatggccgag
cgtggaagcg
ctcecgaccecece
catcggtgat
gatatcgaca
ggaagctgge
gcatgctgtg
ggaggcggca
cccaacactg
tgacggaaat
ggctgtggat
ttactcattc
gatttacctt
tgtcatatta
cgaggagtct
ggaagaatac
gtgagttacc
atatcaaagg
ttggacatgt
taaaaaaaaa

accttcctce
tgcttgegtt
atcaagcaat
gagactactt
cactcaacaa
gcatttgaaa
ctttgacgtt
gcctgccaaa

tggcgaagag
gggcgagect
acattgagaa
cctegttcete
gtgccatgtc
aggctatcaa
cggcccteat
gagaaaadg

76

ttctecteeg
aagagcaagg
agtgcaaaag
gtcaagggcce
ctgtacgate
gtggggcaca
aacgttaaga
gagccagcga
ggcatcecctt
gcgcagcagg
gcaaaggcaa
gatccgagat
aatgagcttg
cctgaagage
gcagtgaacc
tttggtgtceg
ctcgaaaatt
gtgactctgg
tcacggtctt
atttgcttte
daaaaaaa

atctctctce
cagtataaga
aagaagatcc
gtcaaagaag
ttgcctggtg
ggagacagaa
gtttatgaca
ccttgaacca

caaggtcctc
ggaccagggc
gctecagacyg
agacctgagg
gggggtccac
agaagctgga
gggtcatgca

tttectegtt
tectgatceat
cagggcatcc
agctegtcga
atgagagctt
tgcaaatggce
gattctttecc
agtctgcttt
acacctacgt
aggtcactge
ttttcaacaa
cgctgaacaa
ttgcettgtg
aaatcctgaa
attcaatctt
aggcttctga
ttgtctaaat
tggacagtcg
atttagaatt
ctttgcegtg

tccettette
ggaaggtggg
tcatcatggg
gtcatcaggt
agtcggacaa
aggattttga
ttaacggcga
gtcaactact

gtcgttggeg
caccccacgt
ctactgecgct
agcctegteg
ttceggagec
aatgtcaagc
attgagccgg

60
120
iso0
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1248

60
120
180
240
300
360
420
480
481

60
120
180
240
300
360
420
458



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

<400>
aggaggcacc
gaatgagcgce
tcgcctegtg
gcgatccgaa
gacttcaact
gttgtgcagg
cagaattact
accttctcetg

<210>
<211>
<212>

<213>

<400>
gttgaacctce
ccaccaccge
tgcecgggac
cgaagacgtc
taggaatgty
tgtgaaacag
aacttatgtc
tgaaaagtcg
atattctagt
gatggatcta

<210>
<211>
<212>

<213>

<400>
aactcatctt
cgeccggattc
ccacattggce
cttegtceaac
aaatggaatg
cttggatgcg
ccccatcaac
catcaatctc

<210>
<211>
<212>

<213>

<400>
catgattgag
gcagcccgcet
attacacaaa

111
448
DNA

111
tcectegaaac
ggcgggcggt
gctcgtcaag
tgatccaaaa
gttcaaagca
cgtttttcac
tgatcecgget

cagcgtgtgg

112
578
DNA

112
cegtectegg
gtacagaaga
cettectgggt
tcgattaaga
cagggacact
gttggctcca
aattcatgca
gttatgactt
cacattgtcg
gcagcgcatt

113
454
DNA

113
gaaatgtcat
gaatcggcca
gccatgctea
accgagttca
ctgagcgact
atccaagaca
gatcttgtat
ggatggtttc

114
479
DNA

114
ggaatcaagg
ctttctttac

tgcggtccat

gaagaagaag
gccgggaagg
ctcctectece
aagactgaac
aacctgctgg
actgcectctce
gtgaagggaa
cttgacat

ctctgetegg
tgagctcgga
tccetectecee
tcacgcactg
ccaagtatcc
gtgtccaacg
gagagtgcga
ttgatggaat
tccatgaaag
tgctctgtge

tggagtcatc
caaagccgca
agctagcaaa
accaccggceg
ttecagtteoct
tcaagatgcet
cgagcctggg
atgacactcg

actcttcagg
tcecgccaaga

cttcatcggg

aaggacgaaqg
tcgtgtgegt
agcgaggceta
atttgettgg
aagagggttc
ccttttatca
cactcaatgt

ctegtcacce
gggtgggaag
ctacaaattc
tggagtgtgce
tctggtgeca
cttecaaagtt
gtattgcaat
tgatgcagat
gtattgecgtc
tggatcac

atcctctagt
cgecgtttgc
gctectecat
gctcgececagyg
gacaatcccc
ctgcgaatcg
ctcgaacccg
tgac

[ I XN ]
(A X N ]

gacgaaggag
gaccggggcg
caccgtcaag
acttgatgga
atttgatcct
tgatgtcaag
cctgaagtca

tettegeget
gaggattgcce
acccgcaggy
tacgcagatg
gggcacgagda
ggcgatcatg
gacaggctag
ggtacagtga
aggattccag

gagaagaaac
attccctacc
cacaagggct
gctcgaggec
gatggtcttc
tccaggaact
agecgtceccte

acgaaggcga
tceggttaca
gccaccgtcec
gcgaaagata
attgttgagg
gatccgcagg
tgttecaaag

ccegeatact
tcggttgggc
ccgtgggaag
tggcttggac
tagttggaat

tgggggtygy
aagtccaatg

caaagggagqg
aaaactaccc

aaatgggttc
ctgcacaaaqg
tccacatcete
ccgagttcac
ctccttegga
atatggtcag
cggtgacttg

actcatcctg aacacatttyg aagatctcga
agatccaatc gcagttttcg caattggccc
aagtctcttg gecagaagacc ggagttgeat

77

60
120
180
240
300
360
420
448

60
120
180
240
300
360
420
480
540
578

60
120
180
240
300
360
420
454

60
120
180



ttectggetyg
ctctgtgaac
attcttgtgg
cggttgettt
tgaagtgctg

<210>
<211>
<212>

<213>

<400>
caacattgtg
agaagatggt
cgatccegcea
aggaggagaa
ctaaagaccc
ggggcgtceat
aggctggcga

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

<400>
ctaagagagg
tggtgagctce
tgggtcaggce
acaaggtcac
acatcttgga
cttgctectc
tecctggatga
ctgaggtcac
ttgettttge
tacatgtttg
ttattctgayg
tcatgctcta

gacaagcaag
gagtcggaat
gtggttcgac
ctggaggcat
gctecateggg

115
420
DNA

115
tttagagaga
gagcgttgtg
ggagtatgtg
gaagcatgag
cgtggtgagg
gcacctegtc
ggtgttette

116
679
DNA

116
agaggagagg
cccetttgtg
cctgtttggt
cctgctcacc
ctacgccgag
ctgcgeggge
tgatcagatt
cattgagacc
ataaatcagt
ttagttcctt
tctaatgtaa
aaaaaaaaa

<210> 117
<211> 763
<212> DNA

<213>

<400> 117

catacaacta
aggtctaccg
tegegecgga
gagtggggaa
agaggaacac
atccaggagt
tggcattctt
atcttecaaa
gttagtggaa
dgagagaagcc
gagatcacga

cactgcgacy
gttgccgtat
gacccaccce
ttatgaccca
cattggaate
ttggttectg
dgtggacaat
atgttgatca
tettetettt
atagaagatt
catcecegcaa

ccectaacte
tttccgaaat
ccgggtcagt
tacaggagag
gtgtcggage

ggagagagaa
gctggtagag
aggccgaagg
ggccctcagg
gagaggtgce
aaccatggga
aacctccega

agcaagatgg
aggatgcagc
gtcaactctg
cctgaaggca
gagcaaggca
aaggtcgtgg
gaggaaggtt
cacaaggaag
ctcactctac
tagtetcttce
tggecttttcet

cegecgecaga
aacgctacgg
atccatctge
aagaaggatc
ccatctggtyg
cactgccatc
gggaaggggc
tttgatecatg
gaaaaagaag
tgaccaagaa
ttgtttctag

agtggtctat
agctttaggt
gagcggceteg
ggggaagatt
gttttggact

ggcaaacacg
tcgagagcett
aggagctcac
tceccgacceat
acgaggagct
tcccecaacga
tcgaggagaa

cactagcagg
ctgtgaacag
gcegtggeag
aagtcgaact
tcgacttgcece
cggggagcgt
gggtcctcac
aggagctcac
gcaactttct
cttttttact
ttttcctatt

acgcgagegt
tccagctegt
acggattcaa
ccaagaagtt
gatggatagc
tggaagtgca
ctaaagagac
aggacgacaa
aagaagagca
gagagagggc
agtaatagaa

78

aede
[ LN ]

gtgagttttg
ttagccgata
gaactcttag

gtgaaatggg
cacaatggat

ceegtttteg
gtcgagcagt
aagcattggce
cgacctcgaqg
caggaaggct
cctgattgag
ggagaagcat

agctgcactg
actcagggca
agtgactgcc
cgacgtccce
ctactectge
cgaccagagc
ttgtgtegece
tgcttgaage
ccactctctc
gtacgaggga
tctgtatgag

gccgaccatg
tttacaggac
cttettcggt
caatctggtt
catcagattc
cacaacttgg
cctgectteca
gcgattacta
agaagaataa
aataaaccaa
ggatttactc

"0 8
L E R X J
L]

*

L

ggagcatcge
gccagcagce
agaatttgce
cgcctcaaca
ggaactcca

ttttactaag
ggcattcagt
gacatctteg
gacatagcgt
gccaccgact
cgtgtcaaga
gccaacgace

tcaggaaccy
ttccccaatg
atggccgett
gacgatgttt
cgtgececgget
gacggcagct
taccctaagt
tctecctatat
cccccttcac
tgatttgatg
gaaataaaac

aacggcacca
accgggataa
gtgggcaaag
gacccagtgg
acagcagaca
ggactgaaga
cctcecaagtg
atgacaccaa
gaaagatgag
agagaccctt
cgacactgct

240
300
360
420
479

60
120
180
240
300
360
420

60
120
180
240
300
360
420
480
540
600
660
679

60
120
180
240
300
360
420
480
540
600

660



acaataaatt
tttggcaagce

<210>
<21i>
<212>

<213>

<400>
atcaagagtt
gtgctgatceg
tttectcttg
ttactaccat
caccatcacg
cctegttgtc
ccggcaggtg
acccggegga
gcatgcacat

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

<400>
ctctetetcet
tggatccgcea
ctggtgctec
ttcttgagga
agcgtgtggt
tttcceaget
teegtttcetce
gttttgetgt
ctgtcttcett

aaggaagaca
tcatcacatyg

i1s
538
DNA

118
tgagtctaaa
gccgcagcetg
ggagctctce
gattttgtcg
gtgaacggge
aatgtcgtca
agatctggtt
agttacacgt
agctcttgge

118
515
DNA

119
ctctectectet
caagtaccgt
tgtctggaac
ttatcacctc
gcatgccaga
tacctgtgct
cactgtcatc
gaagttctac
tgteccgtaat

<210> 120
<211> 458
<212> DNA

<213>

<400> 120

gctecctete
atttctecgat
caagaaggct
cgcteegete
gaccggaggce
cgggctcegac
ttatgectgat
agttgetttt

<210>
<211>
<212>

<213>

<400>

gtactgccat
tcaaggggaa
gtcgagaaat
atgctcegcea
ccgtteggga
gttgccgatc
ttetaccagce
cacccaggaa

121

1243
DNA

121

aggaatttgg
aatcacatgg

ccttgtctaa
cattctctte
tcctettete
ttcaagcgac
aattcccggg
acaaagcteg
gggccgatgg
accgtttcac
taagagcgac

gtgtgttcat
ccatccagtg
aataactctt
gtggagaaac
ggagccagtg
gatttcctte
cacgaaaggg
acaagagagg
gggataaatt

actcetggge
gaatcatggg
gcaagaagaa
tcgcgtggea
ccatgaagca
aggtcttgca
tggctggegt
gagaggcaaa

tttttttcat
aaaaaaaaaa

tecetetcteg
gtaaaacatg
tgtggcggtyg
caaggtgaag
tccgactttyg
ctacaacgtc
gccggaattt
catccaagga
tgtgtatggt

tctecgttgag
ctttcaacac
cgttgactgt
ttgccaactt
caaagggatt
gggcaccagg
gcagccctga
gtaactttga
ccceceg

cgggattcgg
gaagtcctac
gttgagaggce
ctccgeeggt
cgccgcggag
gccgatcaag
cgttgetgtg
ccacaacc

79

LR )

tggaggagtg
aaa

catagtcatt
acggctgtceg
acattggcag
aggctgtgea
gaagttaacg
accattcact
gtgactcaat
caggtaggaa
gctctggcat

ctecgtggtcyg
ttctttcetgg
tggaagcaga
tgatagggag
ctttgaggtce
agttcaaaca
aaccctgagyg

tctggtggga

atagggtttt
ccgacegtga
ctcatecgetg
accttcgatg
ctcagecacy
gatcagttcc
gaagttactg

*eae

taatttgttt

tggagacgaa
gcaaaacctc
atgcaaaagt
cgacccacaa
acggcgacac
ggcacggcgt
gccecgattag
cgctgtggtg
tcgtccaa

cctecegeca
actacgaact
ggtccaattc
aggattccag
actcatgaca
cccgtgattg
gaccctegag
aacaatttcce

gcggcgatec
gcgaggagta
agaagagctyg
tgaagacgaa
gggccaacag
ccgtcatcac
gtggacctga

720
763

60
120
180
240
300
360
420
480
538

60
120
180
240
300
360
420
480
515

60
120
180
240
300
360
420
458



ctcccactte
tcttegteat
gattccagcet
actgttggaa
aacttcgaga
gggttctteyg
cctggagtcec
cccgaaaccce
tttgatctgg
gacgcgatcc
atcgatttct
gtgggcattc
atcaacaaga
aagtgcttgc
aaggatcttt
gtgatggatc
tggectgagg
gataacttct
atctattact
cgatatcgcc
caacaaccac

<210>
<211>
<212>

<213>

<400>
gacaaggtca
ttctgaaata
tcggatcttt
gattttgttt
gaaatatgta
tttgggtagce
ttaaagatcg

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

<400>
caaggaagaa
aagcactggg
agcagccaag
tttgggagcc
cgttgctcga
cgaggagagt
cactactggt

<210>
<211>
<212>

<213>

<400>

tgtctcgcecea
ctctgecctet
tttggacaac
ctagaggtcc
gagagaggat
aggtcaccca
agacgcecegt
tcagggacce
tggggaacaa
atgcgttcaa
tcteccacea
ctcaggacta
ccggaaagac
tggaggagga
atgactecgat
cwgctcecttga
acatcttgce
tcgctgagaa
ccaatgataa
ttggaccaaa
catgatggtt

122
404
DNA

122
taggecccetct
aataatcttc
ttgttgatgce
ttettecttt
agggtggcag
atgcagatca
ggaataaaaa

123
415
DNA

123
aatatggttg
ctgtgcacgg
gccatggaag
aaggagattt
agatcgcaag
tcaaactggg
ttcggageca

124

1659
DNA

124

ccattactag
tgccatggat
caactacggt
gattctcctg
tcctgagegg
cgacatctct
catcgtecgt
tegtggtttt
tttcccagtc
gccgaacccg
gcccgagagt
caggcacatg
gaattacgtt
ggcgateccte
cgctgectgge
agacagctte
tctgcaacca
tgagcagcta
gcttctceceaa
ctaccttcaa
tcatgaatat

cttcaaatgce
caagatcgcc
agttgtttac
tgttttatac
atcatttggg
gttgggtgat
catgatttta

cagcagcaga
acttcggctc
gaagtcactt
ccattgaagg
tgaaagtgaa
ttctcacccea
cttctcacag

cttecaaagce
ccgtacaagt
gcteccegtcet
gaggactacc
gtggtccatg
cacttgacct
ttctcecaccy
gcagtgaagt
ttettcgtte
aagtctaaca
ctgtccacgt
gagggattcg
aaattccact
attggaggat
aactacccgyg
gacttcgatc
gtaggccgcet
gcgtttaacc
gctaggattt
ctceccecgtta
catgcacagg

ttggatgggt
tttatacaac
cgatctggaa
tgctggattt
tgatctgaaa
cgtgtactge
attgaaaaaa

aattacgcag
gtctggcage
tgaagaagtg
gaaatctctg
attggatgcect
gatgaccaag
gagaacgaac

30

-0 *

cagatctcag
atcgeecegtc
ggaacaatga
atctgattga
cacggggagc
gtgctgattt
tcatccacga
tctacaccag
gcgatgcaat
tccaggagat
tcgegtggtt
gtgtgcacgce
ggaagccaac
cgaaccacag
agtggaagct
cgctggatat
tggtgctgaa
cagcatttgt
tcgectatte
atgtcccaag
gat

ggaaaggaac
gactgctatg
tttgattggt
gcatcccatt
catgtaaaag
tttcactatt
aaaa

gccaatgaag
gatccactga
aaagcgatgg
acaatctcag
gcggctgeca
gggacggata
cagggagccg

tttegtgete
cagcgcttac
ctcatcgctyg
gaaacttgcc
cagcgcgaaa
cctecggget
gcgcggcagce
agagggaaac
gaaattccecg
gtggagaatc
cttcgatgat
tttcaccttc
ttgcggggty
ccatgcgacce
ctacatccaa
gacgaaggaa
caaaaacgtc
ggtccctgge
tgatactcac
tgcgtcatca

tcectggececa
atttgagtcc
cataaagcett
ggatttgeca
tggcggatca
acttacatat

ttcaagttaa
actgggtteg
tggattcgta
acgttgctge
aatctagggt
cctatggtgt
agctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1243

60
120
180
240
300
360
404

60
120
180
240
300
360
415



gttgcaggte
caaaatcttt
cgccaaggag
gttcgatatc
gagaaagatg
cagattcgcg
gtcttccacc
gtataggatg
caaggccctce
tttcattecce
agagaaacgg
taccaagact
tcaggacaag
tgcagcaatt
ccaggacatt
gataacggaa
tegtetecge
cgggggctac
caaccccgec
gaagcacacc
gagctgcccg
tcagaacttce
cgggecagttc
tgcttaatcec
tcecatetatc
ttcaaaagtt
agtttgcata
ttttactgct

<210>
<211>
<212>

<213>

<400>
atttccatgg
ttcettgtte
aggacceccqyg
gttecgagacc
cggttceccege
gaagggctcc
gcaaccagca
tctggttaaa

<210>
<211>
<212>

<213>

<400>
acccagtgac
attacaggct
ttaatttagt
agggaatgaa
ccaagectgt
cactcaattyg

ggggatgatt
ctgctcaaga

gtcectgcaca
ttcacgggca
cgcaggatca
tgggaagacg
tcgggcattyg
atgttcgaca
aacggagage
attcttaggc
ctctetettt
agtaccaaca
ggagagatca
gagacaacgc
cagagcaagg
ccagacacga
atggcgatcc
gatattccgg
aactggaaga
gaagccaatg
ggaatcattc
caccttctgce
agccttcaca
caacttgtca
atgactgtgt
tgctaggatt
aattaaatga
aaaaaaaaaa

125
461
DNA

125
cgattcegtt
ttccteocgac
gcatggccga
tcagtgaaga
cctctgetga
gtcttcgett
caacatcact
gaagccctga

126
569
DNA

12e
cttcaggeccet
actgccatte
tcagtctatg
ggcagaagac
gcaggccatt
atcaattgat

tgaatcacag
tgggceeagag
cccagggcgt
aggggcagga
tgactgtgcce
agatcagccg
tcatcegtag
ggagattcga
gaagtegatt
ccttecteag
tcaaggacta
ccggggaget
atgaggataa
tgtggtecgat
tgcgcgcaga
caaggttgcc
cgttgctegt
cagagagcaa
accccgagga
gcaacgactt
tggcgctgee
cgccgeecegyg
ttctcaacca
gtgactggta
gtgcgtgtec
tcaataacag
tatttcaata
aaaaaaaaaa

tggcttcaat
tttttetctg
tcgtagggaa
aattccatga
tgatcaccga
gaccgccecgc
tcggctgaat
gacttecggeg

gagagatttc
ggtgcaggge
ttgggacacc
atagatcteca
gctattectc
ctgatagtaa

aaacetcage
gaatcttgtg
cgagtttggg
catggtgttc
tttctitacg
cgtggtegeg
gcgcctcecag
atccgaggac
ggcccagagce
aggttatctc
cttecgtggaa
caagtgtgca
tgttttgtac
ggaatgggga
gctggacgcet
ctaccttcag
ccccecacatg
gatcctggtg
gttccgcecece
caaattcctg
tectectegea
gcagagcaaa
ttctcteatce
tataaatgcg
actgtcgagt
acaccgtcaa
tactattttg
aaaaaaaaa

tcgtttcectce
gaagatatgg
cgtccttcag
gagatacggt
ccgcgagcett
ccgecccectegg
acggcccegcet
atgaaggctt

ttgaggaaga
gcaggatctyg
tgcttcatca
cagagaatcc
gattgcctga
gtttgaattt

81

esma
LA X R J

gattttgcca
gtagtttcat
tctcgaacece
accgtctatg
aataaagttg
gatgtgaaat
ctcatgatgt
gacccgettt
tttgagtaca
agaatctgca
gagcgcaaga
atggaccata
atcgttgaga
atagcggagc
gttettggac
gcggttgtga
aatctecacy
aacgcctggt
gagecggttct
ccttgeggtyg
ctetecateg
gtggatgtca
gtegecaage
cgcacctgaa
ctactaagag
ttatgtcatg
actctccacc

tggctgtcct
cgtaatagga
attggatttt
ccaatattca
gccecacgagg
gatgcagaaa
gtggcggage
t

tgttgatatt
ccectggtgcea
tttegtatygg
agggcttgtt
tecatctetac
tgttttgata

agaaatatgg
ctccecgatct
ggaacgtggt
gagatcactyg
tccagcacta
ccegegecga
ataatattat
tcctcaagct
attatgggga
atgagattaa
agctcaacag
ttttagatgce
acatcaacgt
tggtgaacca
caggcgtgca
aggaaaccct
acgccaagcet
ggttggccaa
tcgaggagga
tggggaggag
gaagacttgt
ctgagaaggg
ccatagcttce
caaaaaacac
ctcatagcac
tttcaataaa
aattggggaa

cgtcctegtt
acctgcegcece
ccagegygcegce
ctgtgtggcet
cgetcecgtaca
atcttcagta
ttcgcaggaa

aagggccatg
caattgggta
gcacctcctg
actttcatgg
aagcgacagc
caaaacgaaa

*e
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
lez20
1659

60
120
180
240
300
360
420
461

60
120
180
240
300
360



taacgtgcag
cagetttcett
tacctattce
atatagtaaa

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

<400>

gttttatctg
gaatgegtte
gtctgagaat
ggttcaggag
taggtatccc
tcactaccca
agetattttt
gaagaattgt
cccagtggcet
gttggcatac
ggagacggga
g

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

<400>

aatttttctg
acaaactcca
atcaagcgte
gagaaaaaga
aaagctgatt
tttcacacag
gccaagactt
gttgcag

tttcteettt
tctctgaage
tcaaattgag
gtttactcta

127
661
DNA

127
aaggacgctg
gagtacccgy
tctaccatgt
ttggtggatg
cacatttcag
gctgtgaaac
atgaagtgga
cacaaggcgt
gcagagacat
aacccagggg
tttgcaggtg

128
427
DNA

128
tggtaagecat
aaggattggt
tcctecagtg
tggctcattt
taatggacga
cgtectecagt
tagcagaaaa

<210> 129
<211> 1412
<212> DNA

<213>

<400> 129

gaaaacatca
ggecttttgge
tcgaggaaca
attgcttgag
gacaaagcat
tttggatgat
tgccactcece
caacggggte
tttcacgtca
ttttgacgaa
gatgtacttt

tcecaggeatt
gaagagcaga
gtgtgcgtta
cgaggatata
ctgttggate
gaaggaagct
atggatttcg
ttgaatgtta
tctgctggga
tcatgctgga
gtatcgaaga

tccatagtca acatgcagét ttetttetet
ccaacttcta gcaagcaata actgtatatt
tatttctetyg taggcgatgt tcacttgtge

aadaaaaaaa

tgcttgaagg
ccatcgatca
tgatgaacaa
tgggaggagyg
gaatcaactt
atgtgggtgg
ttctgeatga
tgccagagaa
ctcecttatge

gcaaggaacg
gtgttgaacc

atctatggct
atgcgtgaca
tggttaccaa
atggaagtta
gggcagcttce
cgtgggtgtce
agcagcatgg

ttggaaattt
ctgeccttgce
caggagctge
gtgttagagc
tgccggggge
ttgatgctge
agtccgagga
tgagategtyg
ctgtgaattt
ccaacgtgga
cattagcaga

ctcccagcececa
gagattcaac
gattttggat
tattgggtcg
cgacttgtcce
agacatgttt
ttggagcgat
ggggaaggtg
tcgtcaggga
cacagagcaa
tgtatgttgt

caaaccagag
ggagcggctg
gtgagaggaa
gatggggcga
gatgaggtca
aaatcagatc
gattttgcce

agctcgecgg
acaagaaacg
tgggttcata
aactgtgcga
aaatgagaga
cattgatggg
tcecegagaat
tgcaaaagcc
tacagatgat
tectttgcaga
gaaagctgct

82

ttcaccaaag
aagattttca
acttacgagg
actctcaatce
catgtgctgg
gatagtgtac
gatcattgca
attgcegygtgg
tttcatacag
gaatttcaag
gtcaatggaa

agaaggacga
gttacttgge
ctgtgcggga
aagagagact
tcagaggctg
ccaagatatg
aagaaaacca

ttgattcagg
cctttgaatc
gggtcatggce
gacactggta
ttgactctet
tgtgagggtyg
gagataatta
aagtccgtga
ttccaaacac
aaagttaaaa
tgggatttty

se08
L
[

ssss

gaagcgcatg
ttagaacaaa
aatttgcaag

cccatggaat
acagggectat
gttttaagga
tcatagtgtc
ccgatgetec
caagtggcca
ggaagctttt
acaccattct
atttactgat
atttagctaa
tgtgggtaat

tgtcagcata
atcttggett
tcectggcaat
gcaactaatg
ccatggtgtt
gtatgctctg
tctggacatg

atcctgcaat
ctecggteca
tcatcatgcg
atcctgtaaa
ggaaagcaga
ttttccatgt
agccaacaat
agcgadgttgt
caggcaaagt
tgacaggatg
cagaggagaa
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420
480
540
568

60
120
180
240
300
360
420
480
540
600
660
661

60
120
180
240
300
360
420
427

60
120
180
240
300
360
420
480
540
600
660



caagatcgat
catgecacceg
gatactgaga
atatgaacat
ccaagtggcc
ggatgcggat
ctteaagttc
gaaaggattg
acaccgttgg
atttggttta
atagaaataa
ttgacaaggt
gtaatataat

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

<400>

atcaattttt
gagtcatggce
aagagaacaa
tcatgagatt
cagggaaggt
aggcagagct
tcecacgttge
ctycggtgag
gagtgataca
atactgtgct
tcggatggat
cagaga

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

<400>
gctggttcaa
ctgctaaate
ataggatcat
cgagacactg
aggttaactc
ggttgtgagg
aacgagataa
accaagtcta

<210>
<211>
<212>

<213>

<400>
cttgttcaaa
ctacctcecet

ctecattactg
agcatgatca
caggtacagc
cctgaagcaa
aagatgctgyg
gagtccctge
aactacacca
ctgectgaga
catgtgtggt
tagaaaacag
gaagaatacc
cataccaggg
ttttcaaatt

130
666
DNA

130
gcatattatt
cagttgtggt
gagagtggtt
actggaacat
tgggcatttg
taacgacgaa
caagcctgtt
gdgaacagta
tacctcgtcc
ggatgaatct
gtactacatc

131
478
DNA

131
gtgtcagcecc
atgagatcca
ggctecgtcat
gtaatccggt
tctggaaagce
gagttttcca
ttaaacccgce
tgaagcgagt

132
510
DNA

132
gtcacatatc
gaaaagatga

ttatccccac
cageccttgge
tggttcactt
agggcagata
ctcagaaata
cggccgtgee
tggaagagat
aagcatcttt
ttgtgtaaga
caggaattac
ggctgatcge
ctectggaat
ctaaaaaaaa

aaaaagtaag
tccgagaaag
tgtgtaactg
ggctattatg
ctgeggetce
atggcctttg
aatctggact
aatctgcttce
gtttcagcag
cattggactt
gccaacactt

aatggcctcce
tcaaggaagt
gcgtttgett
dJaagacgaag
agatttggat
tgttgccact
tgtcaatggyg
tgtttteacg

ttattttett
gcgaggtatg

attggtcgtt
actgttaacy
ggatgatctc
catctettee
cccagagtac
attttcgtca
gtttgatggg
ctgataagta
catggtggca
tacttgcaag
tgttgtttat
gctacatatg
aa

tgtattcgtt
taagagggtt
gggcaaatgg
ttcatggaac
caggggcaag
atgatgctgt
caaacgctct
gagcctgega
tgagattcac
cggtcgagta
atgcagaaga

cctacagaga
acagtatgtg
gagcgaggat
catctattgg
gatgaaggaa
cccatggatt
atgttgaatg
tcgtctgetg

tgtgatatet
cgtgacagga

83

ggaccattca
tggaatgaac
tgtatgtcac
acatgtgatg
aatgtaccaa
aagaagctcc
gccattaagt
tctactgatg
gtggagaaat
agtgacttat
taatgcgaat
tacggctgat

ctctatattg
gaatggagat
gtacatcggc
tgttagggac
tgagaagcta
gagcggttgt
tcagggggag
acgatcgggc
tgggaaacct
ttgcagaaag
gggagcccat

atccccagat
tgacaggagce
atactgttag
atctgecctgg
gctttgacge
ttgaatccga
ttttgagatce
ggactctget

gcaatttcca
ggcacaggcect

ttatgcagac
cccactacat
atatctttgt
ctaccattgt
ccacgttcaa
ttgatttggg
gctgcagaga
cagcatacac
aatggatcaa
gtgacatgat
tttattgatg
tetagctcca

atcagtcaca
gaagcatgcg
tcttggetgg
ccagaagaca
aagctgtteca
caaggggttt
gttgttggtc
actgtgaaac
gacccccctg
acaaagatgg
aagttcggat

ttcagaagag
tgctggcette
aggaactgtg
ggcgaatgag
cgccattgat
ggaccccgag
gtgtgggaaa
ttttacgg

agcttttcgt
tcatagctgce

720
780
840
800
860
1020
1080
1140
1200
1260
1320
1380
1412

60
120
180
240
300
360
420
480
540
600
660
666

60
120
180
240
300
360
420
478

60
120



ttatctcatt
agataatgtg
catcgtgaga
tggagtattc
cctaatagat
ttcagtaaag
gcttagagecg

cgtagtcttc
gagaagttta
gcagatttgc
catactgcat
ccttgtgtga
cgggtggtge
ttcecetgetg

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

133
890
DNA

<400> 133

tcctaattgt
gttgttcatg
ataacgagag
tctggaccce
aggtttgtgg
gagagacgct
ctatgcagat
gtctatacct
gaagtacaag
gttgtgttca
aatgccecttyg
tacgcattag
ttgaatatgg
tcaggatcta

gctagtgtgg

tcecgatcctcee
cagtgctage
gacagaagta
tctgaggaca
attgttcagg
ggcgaggttyg
gtcttggatt
ttgagcacce
cagcccacaa
cttettcetgt
acgagaggca
ccaagacact
tgacaatcaa
ccattgecata
acataaggtt

<210>
<211>
<212>

<213>

134
955
DNA

<400> 134

aatcactgac
ttttcagtgg
tattggagga
tceceacatte
ggaatcctte
tcttgtggag
gacggatcaa
gccatctgag
gtttgctacc
tgtctctagc
cgececcgeca
gaaggaggag
caagatecctyg
gtgggagaag
gaaaaaaatt
ttttgtgaaa

cttecacatat
cgaaccaact
acaggctaca
cttcttgteca
aaggcctcag
dcaatcaaga
cagaatatta
ttcgggaatyg
aaagcgaaaa
aactgttttg
agggataaag
gatataggga
tatttgaggce
aagattggca
gcagagtcgc
ggggatcaaa

<210> 135
<211> 1024
<212> DNA

tccagaaagg
gttatctgtg
tagaggaagg
cacctgtctt
agggcactat
ttacatecte
gactgagtca

cttttaaage
aggaggagca
agtttgtgga
atggcaaget
gccttecttca
agtctctcag
atcacagcat
tcagagtgct
tgcactggaa
ggctgcageca
ttggagtgat
gtcagagaag
cgcatctetyg
tcttaaaggg
tctageggat

ttattccaat
tgacagggtt
ttggtecgtceca
gagagacctc
gtgctattat
aagttgatgt
tcaaggctat
acgttgatag
ttcgecaggge
ctgggttgtt
ttgtgatatce
cattcaccat
ttcctgccaa
agtctctgga
cattcccecact
caaattttga

ttacagagtt
ggatctgcct
cagttttgat
agtcccatat
caatgtcctce
ctgctcatca

cettecetygy
gcgttgcaat
aatagcaacc
cgtttgtgte
acgaggcetat
aaaattgcat
tactgatgceg
gcaggctatg
gcgtgtgcete
atttggagag
gcaaatcttt
gctgcatggyg
attgtaggac
gectgcacaaa
gcacatatat

tetaatatet
ggacatggcc
tataaccaaa
cgcttcectaat
actccatgga
agttatctceg
taaggaggtt
aacccatgcea
cattgaggca
cttgecaagt
tggagatgga
caaggcagtg
cacatattet
gaagacctat
caatgctata
aatcggacct

84

cgcactacag
ggtgcaaacyg
gcagcagtag
aacgagcgct
aggtecectgtt
ataccgatac

ccttecattcc
tggggaaaat
atgccggtgt
atggatgcgt
tcagtgcatg
ggggatcgat
ctcaagggct
atgaagtgat
agactgagac
aagatggaga
gcaggaaatt
cgctggcaat
ctggcatcac
tgtatgagaa
gcgcttatga

ctactcgctg
aacagcagca
gccagccttg
cctgagaagg
tetttggagy
gctgtcaagg
ggaaccatca
gtggagcctg
gaaggcatcc
ttggggcagce
aatgccaaag
gatgacccta
cttaacgagc
ataccagagg
atgtcaaccg

gatggtgtgg

[ L X X ]
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ttcgcaaccce
aaagactcaa
atggtgtaga
tgaaggaaac
caagatcacc
gactataata

aggtcacaga
tccaaaatca
ttccttetgg
ccagttatgt
ccacggtgca
tgcagatcett
gttctggtct
ggcagaaatt
cattgagaaa
ctacaaggtt
gaagttgtgg
ggacagaggg
atacaaaagc
gggcacttta

tctacctgat
agattctgat
ctcttggtca
ctaagettet
accatgcaag
gaccacagct
agaggttttt
caaagaccat
cttacacatt
caggccttac
ttgtttttgt
gaactctaaa
ttgtagctgt
aagaggtecct
gccactetat
aggct

* s
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180
240
300
360
420
480
510

60
120
180
240

- 300

360
420
480
540
600
660
720
780
840
890

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
955



<213>

<400>

agagggttat
ccacggattt
agtatttcac
aaccctgcta
aattcacaag
tcggatcatt
gttggaatca
ctggacctgt
gccaagcgga
tattacctaa
gatttgataa
ttctggtaac
gggaccaate
gatattgtgy
gcaagcaatg
gtacaggatg
tgtataatac
aaaa

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

<400>
agaacataaa
aacttttggce
tataggttct
ccaaacatgc
gtcacgtcct
ttcaacggga
attttccate
aaaattggge
cacagaaatc

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

<400>
ggcaatccga
gctgttagga
cetttggaga
tatcagtgtg
actacaattce
caaaatccag
ggtgaggcac
ggaggggaca
ggaaggccac

135
atatcttgat
ggaatctcgt
cgataatttc
cttcaacaca
aaagatcgaa
accgccattt
gcacggttta
cagtttgttyg
cttgcectcet
atgggtgaga
aatgccaaat
gaatagaaga
gtttgaattt
actgatctat
ccgctgcaaqg
taaatttttg
cttataaatg

136
497
DNA

136
tccgaacaat
cgcaaagcaa
aggggtcttg
aagagatctg
tttagggtaa
ggaggagcaa
ggaattcagc
aattctgget
tgccagt

137
528
DNA

137
gcctagccaa
aatctttggt
agaatgcttc
gtggatggac
tggaagctat
atgctaacta
catacgcaga
cgattaagac
ttgttattga

<210> 138
<211> 424

tctgacetga

gtcctegggyg
tggtgggatce
ggcgtaatgg
atctggatgg
ttactggtat
ggcggagata
cattggagtg
ggatacttta
gagcctcetct
agaactttac
aaacaatagc
agtattaata
ttatatttgt
tcatgtaggg
gaacattaat
tatctgcaac

gaacttgcaa
tctgtacact
ggggctectg
tagtcagtag
catcattcca
gatattcagc
cgagctcgcce
cgaaatcgcc

ccaacttggc
attgttgaaa
caaggttett
gatggaatgg
caaactagct
tgtcaaagga
aacgtttgga
ggtctgtggce
accttatctt

ttgtcgtcga
caccagagta
ccgecattate
tgatcgatct
acatacagaa
ttgctggttt
atttgcaagg
gtaagggcaa
tgggctccett
ccteggggty
gcctatgecat
acagccacag
aggttgttce
actgccatgce
aaggcgttgt
atcattatga
tcecatttttg

atttcctgea
ttctctctea
atgcccaatt
tcttgttgga
accatatcca
attgctttgg
cecetcagtec
aaattatggg

agcaaggagc
aatgggaagt
gttgcaggaa
caaggattaa
gtecagccecct
caagggtttt
gacaatctta
tccttgaaat
ccattggtgg

85

cgacattgce
ctgcaaggeg
caagaccttt
tgaaaaatgg
ggaacgccgt
ggttaagcaa
cctttgecga
accttggcta
atgatcttta
ctttttatecg
cttteagttt
gcaggacaaa
atataacgcc
catcctcagc
gaactcaatt
taagttcctg
cataaaaaaa

ttgccatcge
ttccttgceta
gttgctgtge
tctatagcett
gttccaccac
gcaccagatg
aatcgtecgtg
ctacaacagg

acagggagtt
cagccaacaa
cccatcctga
gtggaaacat
ctactgaagt
catatgccat
atttgaccat
gcecttgtaat
ategtttt

aagctctggg
aatttcacaa
dagggaaaaa
cgggcagggyg
atctatgagc
gtcgatcate
gatcttcace
cgcctggaat
tcgatcaacg
aattaaacct
tgaatttcaa
tccatcatga
tgtgaagaat
cagcagagag
ttcggcgact
aaccaacaac
aaaaaaaaaa

cagcccaaga
caagcatgga
ttggcatgac
ttagaaaaga
cggctacace
gataggcatt
aaaatccctc
attaaaattyg

dgcgagagaa
gcctttgcecte
taatctgggt
aaccgtagga
ggtttatgag
tgtggttgtg
tccectagge
cttgatatct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860

1020
1024

60
120
180
240
300
360
420
480
497

60
120
180
240
300
360
420
480
528



<212>
<213>

<400>
aaaaaacaaa
ggatctgagt
acaagctctg
catattctca
taacgaaccg
ctgttcgect
agcccataac

aggyg

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

<400>
gctaccatct
agaatagggg
ccatgtgttyg
gatccaaaaa
gctaattcta
aagcattttyg
aactatcaag

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

<400>
cctagaatte
cccaaatggt
tgtatgatcc
ggectttgeat
tacattgtgc
ccaactatga
gactgcatga
cacgtgaatg

<210>
<211>
<212>

<213>

<400>
gatacatcca
tttecectecagy
aacgaaggtg
cttgatggaa
aaactgatga
tttecaaagg
aatgaactcc
ccagtcetcetg

DNA

138
tgttagctag
ttttatgcag
gaggacgaat
gaagaatgct
ttgatcttct
ggatttggaa
atgcttcettg

139
404
DNA

139
tccectecataa
ctgctacggc
ctgtttgcag
ttgtcaaggce
caaaagggdyg

tgggttatgg
ggttatttca

140
437
DNA

140
tatggtgaaa
taaaggttca
taaacaacct
atgctcgcaa
cttggggtct
ttctetctga
taccatcagg

accgggg

141
470
DNA

141
agctgagaat
gtttcatgtt
gaaaaggccc
gcaacggtga
aagatatggg
gaaaaggaga
tccagaatgg
gaggatgaat

cctagtgatg
gtgtagagcce
acggtggatt
ttegtgettt
catatttttc
actgcactgc
cacatagtac

tattgggctt
tttggaagtt
agatcctcga
catgactgag
gccttttata
tggaacaacc
acattccaaa

attgttggga
atagactatc
aaacaaaatg
tggagtgect
atacaaggcce
aaatggaatg
ggtaactact

ggaagagatt
tgggatagea
aagcatctgg
tgtagcagtg
cgtggctacc
gatcaatgag
aatccaagcg
atggcggatt

agctttacgt
ttttgttact
tcgtagcaaa
tggagaccgt
ttacgatgtg
dggaaattca
cgctgttaaa

ggagctacca
cgagctactg
tggggceget
attatcgttg
gctggacagt
aaaggtatcg
ttaccccecaa

caaggctgcc
taggcgttaa
taacagatta
attggaccaa
gtcacatacg
gacgacctgg
ataaaagcta

aatggtgata
acttctgett
gactcatttt
gatcagtatc
tacagattct
gaaggagtag
tctgtcaact
tctgaggcececa

86

atacctggcc
ctgtatcact
aaagttgtgg
gtgaagtact
gggcttcacg
gcgacagagce
aatatatagc

gggatcctga
gcattcaata
gctatgagag
gcctgcaagg
caaatgttgce
atgagaataa
tttt

caagtttaca
ccaatacact
ccagactgga
gggcgaactc
taaaagaaca
aaacgtgaca
tttgcaaaat

acgcagtaag
atcagtgtga
cacgaacacc
atcgttataa
cgatttcatg
cctattacaa
ttgtttcact
accattgtga

*
.
(X2 X )

ttttatacat
gggacttgcc
atgactttgg
gggtaactgt
caccgggecg
cttatattgt
ataaataccc

tctggcetaga
cacatttgct
ctacagtgag
gaatcctect
agcttgtgcet

~n

tactgttate .

aaggaacagt
gcttattaca
ctggaataca
caattggctt
ctatggaaat
cttccagcag
ttgattaatg

gaggagctgc
aggagctgcece
aggcaaaatt
ggcagatgta
gcctcgtata
taacctcate
gggatactcc

L XX N ]
»e »

L]

60
120
180
240
300
360
420
424

60
120
180
240
300
360
404

60
120
180
240
300
360
420
437

60
120
180
240
300
360
420
470



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

<400>
ataagactaa
ataatacaca
aattgattct
gtttcaattt
caaattttaa
gggctgctat
aggttcacac

<210>
<211>
<212>

<213>

<400>
aaaacctttt
cactgccaat
aggagttece
gacttcaact
cttcgctaat
tgtggaggag
ttgtggaggt
aaccacttct

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

<400>
gttcggeact
atctctttca
aatcagtgcg
ttgctgtaac
ccaggctatyg
ttcatgtacg
ccactcttea
atgttacaca
aacadgaagg
gagctttcgt

<210>
<211>
<212>

<213>

<400>
aagatcttgg
gaagacacca
aaatgcaaga

142
413
DNA

142
tttteccagac
ggctgtgaat
tcaagacacc
ctttgtggtg
cctcattgac
aagatttcgt

atcgtgggga

143
457
DNA

143
cagacgaatg
caggctacag
ttcgataaca
ccagtcatgc
ggtcttagaa
aatctgttct
ccaacggatc
tccaatecctt

144
598
DNA

144
gagagatcca
ggaatatatc
tctatcttet
aaacgcagat
caataagcgt
tgatggagac
ctggcatgga
gtgccccatt
caccgtgtgg
aatccttect

145
1080
DNA

145
ttcgagtete
tggtgaaggce
ggaagctccg

aatcctcecat

gggactagag
agcatcttca
ggccaaggtyg
cctgtcgaga
gcagacaatc
ctgaaaatgyg

ttectgatget
gtagatacta
ccactaccac
ctaatcttee
gcttgggctc
acaccatcgg
aagatttgca
caagctcagce

tttectttecaa
gtgcttgcag
gttctecttg
gtccacaatt
ataatcgcecceca
gttgttaata
gtcgagcagt
ccaccaggtg
tggcacgetc

aagagaggca

tcagctctet
ttatcccace
agctcteatt

tccecattcaa
taaaagtcct
gcacagacag
ttggaaacta
gaaacactgt
caggggtttg
cgtgggtagt

cggeceecgge
catggctgcect
tgccatttta
attctataac
acacgaccac
tttggggttg
gcaagtatga
attttgg

tgttgagaca
gatctttagt
ttttgctact
ataccttcat
ccgtcaatgg
tcaaagctta
tgcgtacagg
gtcgttatac
atgtgtcatg
aaccatatcc

ccaaaggdaat
gtaagcgagg
gcagagaagda

87

ttacactggt
tccetttaac
ccaccctgtce
caatgaatca
gggagttcce
gttcatgcac
aaagaacgga

cagacaacag
cgagcatatt
gaatacgagg
gacaccaaca
ccagtcttcg
atcaaatgtc
atacatatca

gtgagtagta
ttctgcaaca
agcatttgtt
tattagaaag
acagctacca
taacaaagct
atgggccgat
atacagattc
gcectccgagcet
ctttcectaaa

tttgtgggtc
agtacaaggc
actgtgcgcec

actccaccca
acaactgttc
catctcecatg
acagatgcac
aaaggaggtt
tgtcatttgg
aaa

acatacttct
ccaacgggca
gaagctctaa
gtgctactag
ttcctcagag

cggggcagte
tttgtcccge

ttagtttgat
atgtegttge
gcttacttag
aagacagtta
ggceccaacta
gggtacaatg
ggacctgcat
accatttctg
acggtgcatg
ccecegtge

atttgcaggt
tgccattgac
gatcatggtt

60
120
1890
240
300
360
413

60
120
180
240
300
360
420
457

60
120
180
240
300
360
420
480
540
598

60
120
180



cgaatcgcat
gggacgatga
gttaggctec
cagttggctg
ggaagagaag
cctgatcatce
ttgtctggtg
tggacctcta
aaggaaggcc
gtttatgttc
cacctgaagce
aatteccttge
atagaagttg
gatgttcttt
cgcatatttt

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

<400>
gtagtttegt
atgacgaagt
ataatttctg
ctttegtgga
cttgagcegg
atgactgttt
ccgagtgage
gacgaaatta
ctggctttgg
gccgcagagda
caactttaaa
aaatggttgc

<210>
<211>
<212>

<213>

<400>
ctcaattctg
tttgagatcg
gtgcctecca
tccattaggg
aggctacgac
gtgctatcaa

<210>
<211>
<212>

<213>

<400>
ctcaattctg
tttgagatceg

ggcacagcgc
gatatggggc
tggagccaat
gtgtggtggc
acaagcctga
tgagggatgt
ccecacacctt
acccccttat
tgcttcagtt
agaagtatgc
tttctgaact
tagatagctt
gtgttatgceg
aaaatgaaca
aatcgaatge

146
701
DNA

l4e
tttacaacaa
acgtgatcgt
tcaatggatt
cattttataa
cgttggacga
tgtgcagggt
aacaggctca
aaaccgctgt
ctgctegtga
tagcctaaag
tttgacacag
tctttcaggt

147
338
DNA

147
tgctgctetg
ggagcctgcet
ttgttctcge
ttgtgctgte
ttccecaaagce
tgtgtctgge

148
357
DNA

148
tgctgectcetg
ggagcctgcet

tgggacttac
cgagcttgee
caaggaacad
tgttgaagtg
gcctccagaa
ttttggtcac
ggggagatgc
ctttgacaac
gccatcectgat
acaggacgaa
tgggtttget
cgttttgtat
ccatagtgat
ttgaatacaa
ttegttectg

tctcaggttt
tagctccatt
agttgtccat
ggacagttgc
agatatcact
tgcgatgggt
gccaaactta
agaagctage
ctcegteget
tttgeccagte
ctgatgaaca
ggacacacaa

ctcgctecagg

ggatctggtg
ctttgeccaag

cggtgccgeg
cacttttggt
cttcgctaag

ctcgctcagg
ggatctggtg

* a t: - LN * L2 3

(- A O A

-a LN ] as e -n LRl
gatgtcaaga ccaagaccgg agggccctte 240
cacggtygcta acagtggtct ggacatcgca 300
ttcececataa tcacctatge tgacctttat 360
accgggggac ctgacattcc gttccatcct 420
gaaggccgcece ttcectgatge tacaaaagga 480
atggggttga atgataagga aattgtggcc 540
cacaaggaga gatctggttt tgaaggacca 600
tcttacttca cagagcttgt gactggagag 660
aaggcactgc ttgctgatcc tagttttgea 720
gacgctttct ttgctgacta tgcggaagcet 780
gatgcgtaga ttcatacctt ctgcagagac 840
ttcatctaat cttttegatt atatagtcac 900
acttgaacct acatgttttt gaaaagtatc 960
cattttggaa tctggttgtg ttctatcaag 1020
ttaaaaaaaa aaataaaata aaaaaaaaaa 1080
tgaatctcag aatagttgcg aaaggaagcg 60
gtatgtttct ttgtatttgt ttectgegtge 120
gaagatgate tgtcaaagcc tgtgcatggg 180
cccgacttgg aggccatagt gaaatcggta 240
caggccgcag gttgetgaga ctteatttece 300
ccgtgttget gacaggaact aaaagaaacc 360
acactaagag cccgggcctt gcagcectgatce 420
tgcagtgggg ttgtaacttg tgcagacatt 480
caggaggccc aaaatttcca gtaccacttg 540
aatccgtagt tctecgccaat ataccaacte 600
tttttggete caaaggattc agtttggeceg 660
tcggcattgg t 701
gcegggtetg ctattctget catgcacaag 60
cagaggttca aggtcacggt agcgcctgtc 120
aacgcgctcg tggaaagcta tgatctgteg 180
cctctcggaa aggagctgga ggatgcatta 240
cagggatacyg gtatgacaga ggcaggaccg 300
dgagccctt 338
gecgggtetg ctattctget catgcacaag 60
cagaggttca aggtcacggt agcgcctgtce 120

88



gtgcctccca
tccattaggg
aggctacgac
gtgctatcaa

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

<220>
<221>
<222>

<400>
gagaaattca
aagggccggce
ccagtccaaa
gcaacgtgat
gagatctgca
cacggggttg
ctgcecctegyg
ctccageatc

ttgttctcege
ttgtgctgte
ttcccaaagce
tgtgtctggce

149
470
DNA

ctttgccaag
cggtgcegeg
cacttttggt
cttcgctaag

{(437)...(437)

149
caagcttcac
ccccocggagat
gttegtccge
ccccgtgata
agaagatcgt
atacggggcet
aggaaaagct
tcaaggngaa

<210> 15¢
<211> 3890
<212> DNA
<213>

<400> 150

ggaggtcggt
aggtcctctc
tggaccagaa
ggctgaagcg
gcetcecagge
cttttgtggt
cggaccacca

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

<220>
<221>
<222>

<400>
ttggactccea
gttattcaac
ggcatcccag
cetgtggagyg
acgagcttca
gttatccgtt

<210>

gacagagcag
ggaggcaatg
ggtggtggtc
ccacactgac
caccagagat
caacctaggc

ggcggtggty

151
349
DNA

agcacgagag
ggcgaagacg
gataaggatg
tccetggeqgy
ggaggecgtge
catcactgac
ccggttegac
caagttcagg

tacagcgaga
ggactggaga
aactactacc
ccgggaacca
ggcggcaaga
gatcatggtc

(212)...1(212)

151
tacctcetegt
aaattggceg
atgecagttat
accgaatgga
acatccataa
agaagatcat

152

ggacctccaa
ggcctgeget
caacaggatg
atactattcce
agaacaagtce
gttcacactt

aacgcgeteyg
ccteteggaa
cagggatacg
gagccctttc

ttaaagagceg
ctcaccgege
agcgeccecac
ggattgacga
gaggactggg
atgacccggc
atgactggcg
actggtgcaa

agctcatggce
aggaggcact
ccaaatgeccc
tcactcttet
gctggatcac
atttcctgag

ggtettttac
gaatatggct
ctggaagtag
gnhcgatcegt
ttcaactggg
ggccttcaaa

89

*e

LLE X
(L AN

*a -

tggaaagcta
aggagctgga
gtatgacaga
cgatgaagte

agacacggtt
tggctggggg
ggtggcectac
ggccggegge
gcgtetteoca
tcgcgegtaa
gaaaaagggg
aagtacgaac

cctegettge
gaccaaggca
gcagcccgac
gctccaggac
cgtccagcct

Caacgggagd

gcgattctge
tcttccagat
cgaaggagtt
ccagaaaaac
gggctatctce

acctgcggg

tgatctgtceg
ggatgcatta
ggcaggaccg
cgggtcg

tgatccagtg
agaagaccct
aaccagttca
cggaagggce
ggtggttgac
gtncttcgct
gggttatcgt

aagctcttgg
tgcgtyggaca
ctcacgcteg
caggtggggg

gtggaagggg
ttcaagaacg

tagagcccac
gatcaatcat
tttcagaatg
acgtttgteg
agacatcatt

180
240
300
357

60
120
180
240
300
360
420
470

60
120
180
240
300
360
380

60
120
180
240
300
349



<211>
<212>
<213>

<220>
<221>
<222>

<221>
<222>

<400>
atggtctggg
atgttgggag
atgctccgga
ctgaacatct

acagaaggqgg
ggatacttca

cagcggggta
taacacc

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

<220>

<221>
<222>

<400>
gttaccaaag
ttgggacaaa
tttctcaggt
gcttgegetg
gtgggaaata

427
DNA

(234)

(240)

152
cagcatacgg
ggaaggcgtt
atattctcag
gegcecegecaa
acgaggccaa
atatcggaga
tgaagaagct

153
298
DNA

... {234)

... (240)

aggacgatgg
ggaagattgg
tcactcgcag

catgatcggg
cgagttcaag
cttcattcca
ccacaagdaaa

(214}...(214)

153
ggcagcaacyg
cecgttggagt
aacaactteg
gcagagagga
ccaccagggt

<210> 154
<211> 251
<212> DNA

<213>

<400> 154

gacttcaaag
gctattgeat
gattgggagc
atcacaatgc
atactegtge

ggcaggattt
ttggaaatge
ttcetgatgg
acagaattgc
c

<210> 155
<211> 411
<212> DNA
<213>

<220>

tattcttaaa
ttagaccega
catacatgcecce
tgctaccata
ctgagctgga

tgagctgata
cagtgttgag
gatccageccet
caacctcatg

aagatggaac
cagccggtga
cgcggcgaga
cagatcattc
gacatggtgg
tcgctagcgt
tgggacgcac

catgggttct
gaggttettg
attcggttcet
tgtnttggec
tttacctgga

ccctteggtyg
cttgctttag

agggacttgg
gttgtagcca

90

gcaaggtgtg
gggacgccga
cggtgaatgt
taagcaagcg
tggaactcat
ggatggactt
tcatacagag

atccacaggg
gaaggtccta
ggtcgaaggg
tectettttge
caagttcggce

caggtagaag
ctcaacttet
atatgaccga
aaccccgcett

caacatgcac
aatgggcttc
gccggacctc
ggtnttcgan
gacctgeget
gcagggeatt
gattattgat

atcccaagat
gcaagtatga
tgtgtygcagg
actcattcaa
cttgtggt

gagctgcccg
tcacagttte
agtttttggc
ctectagacy

60
120
180
240
300
360
420
427

60
120
180
240
298

60
120
180
240
251



<221>
<222>

<400>
acggggctcc
cgagagggat
ctaattcgaa
teteggettg
atggggtegy
ctggcegtcet
tcgaagcage

<210>
<211>
<212>

<213>

<400>
gctgaagtta
gctttggaca
tcaccagtaa
tacataccat
catgaagacc
acaagacagg
gcaagtttge

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

<220>
<221>
<222>

<221>
<222>

<400>
ccaatcatcg
gctgagaaat
tcttcatctg
cctceccaacat
tatggngatc

<210>
<211>
<212>

<213>

<400>
aatggcagtt
atcgtetggt
gaggttcgaa
tcaggttgca
tggctcgatt

{188)...(198)

155
ggtgacgaga
cctgtttcett
gaccgtggaa
actatgtntt
ctgtegtttt
tgattggttg
cggagaagcc

156
404
DNA

156
ataaaactaa
ttattggatt
tcaaggcagt
actggaaatt
taaaggtcat
aagacgatat
tcagatttcet

157
259
DNA

tactggcagg
gtccecttac
gagcggegcec
ggctcttttce
gagggaaaat
cgttttgtte
aactcccctg

gtacattgag
gtgtgtattt
ctatggtaca
tccgetggea
taatgaatgt
cgaggctctt
agttgatatg

(116) ... (11l6)

(246)...(246)

157
gcaatttccea
atggtcccat
agatggccaa
cggtaggaaa
actggagga

158
338
DNA

158

gggggtcaag
gggtgttttg
gaagcgtctg
ttcteecggga
ttecacgctcce

ccaagtgaga
tttgtttctg
acactttctt
atatttctte

gaaatgtggt
gtagtaatag
cctecagggce
agccctteat

aaatggggca

tcgttgaage
cttggtttte
cggggectyg
gtgaatggca
tcgecaactgt
tttgtttgge
gtgaaagaag

gttgacatgg
aactatgatt
ttgtttgaag
agatggttag
cttgataatc
caaggaagag
agggagaaga

cttcctette
cgetttgget
aaaactcatg
tataacttca

ctcagcttge
tttctectgge
cgaagggtgg
gtatgtggtg
azaaacgccc

91

tggttggagg
ctcatcctte
gtaagagctt
agggggatct
tgatggtctt
ggagagggdgdg
aggaagagga

aggcagaatt
ttggatccgt
ctgagcatag
ttcctcgeca
tgatagcagg
attactctaa
tgtt

accgtgctet
ctgtacccac
atttgatatt
aagatattgce

aggcagccat
agttttttat
cctetggttg
cgagatctga
caaattacca

LN X}
[ L X N ]
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ttcgaatatc
cgaatgcagt
gctggagata
aggggcgatg
gactacatct
atcggctcecce

g

ttcaaatcta
tactcgagaa
atcaaccttt
acgaaagttc
ggccaaggaa
agtgaaatat

caaaaatctt
tgtggntgtt
tgccagecega
cttcagtcct

ggaagctaca
ttgaagagta
gaaatttgtt
gggagcagtt
cctcoccecgaa

60
120
180
2490
300
360
411

60
120
180
240
300
360
404

60
120
180
240
258

60
120
180
240
300



atttccaaca cggggcctct taaaaaagag ggggcéece

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

<220>
<221>
<222>

<223>

<400>
aatgtggccg
ccatecggtaa
ttactggagg
ttecttecge
ggatctgcat
caggatggcc
gtcaatgata
atacttggca
ccaagacgac

<210>
<211>
<212>

<213>

<220>

<221>
<222>

<400>
cgaatgggtg
ccttcagtgt
ccatgagtct
gttggtgaat
attcaagcca
tttagcagge

<210>
<211>
<212>

<213>

<400>
cgccacctee
cteccgectcet
ctgggcctet
ttcegectcec
gacgacctca
ctccgeatygyg
cteccacacgce

159
5389
DNA

(1)...(539)

n

159
aggagttcct
cgaatatttt
cagatgcgta
cacataagag
cctgtgaaca
ttcggtaaaa
aaggaaacgt
tggattgatec

ttgttagggg

160
310
DNA

gnaagactca
ggtataatte
aaatctgtgt
aagaggaagt
ttagcagggce
agtactgtga
ttgtgtnage
ttecaaggtct
aagatactag

{l6)...(16)

160
gtcggnaaag
gtggtgaaag
gtggaggctyg
gtgtgggcta
gagagattta

lel
412
DNA

161
ctccteetcet
gtccgecagte
tegeegecge
ceceegggecce
accaccgcaa
dgcagcgcaa
agggcgtcga

<210> 162
<211> 328

accgcacagt
agacgctacg
tgacagtaga
taggaaggga
tggaggaatt

tcececctcect
accgceeagece
catcgtggcece
cctececegtyg
ccteaccgac
cctegtggte
gttcgggtcece

tggatctggce
ctccgacgte
gttaaagttg
ctcttctatg
cgtgtcagece
ccaagaccta
agggtcnttg
caaccgtcga
aggcacacgc

aaaggagtct
attatacccg
agggtactat
ccccaaagtg

aggtgggecat

cctgectecte
atggatctecc
atcgecggtet
cccatctteg
ctcgecaaga
gtctcgtece
cgcaccecgga

92

tttcgccage
gcattttecce
ctgagctcaa
gttcgcectcta
cttgggattg
attggtggeca
aacatgggag
ttgaagaaca
ttecgecaacce

gatttggtaa
ggaggacctce
atacctaaga

tgggggattg
ctgecatgata

ctggtegcecc
tcctectgga
ccaagctcceg
gecaactggct
ggttcggega
cggacctcte
acgtcgtcett

agacctccaa
cctatggtce
gacgcataga
ttgctaatte
atataatctg
ttgggatnaa
attttatacc
tacacaagat
gcagaataa

gtctgaaata
tagcacttcce
agacgatgct
atgcttcaga
atgtcatgga

cgcaaaagcc
gaagaccctc
gggcaagcegg
ccaggtcggce
catcctecte
caaggaggtyg
ct

338

60
120
180
240
300
360
420
480
538

60
120
180
240
300
310

60
120
180
240
300
360
412



<212>
<213>

<400>
acttttacaa
cagtgcatat
atctggggat
gtgtttattg
tctgagcttce
aattgececte

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

<400>
atttgcgtcea
cagcaactgt
gaactagtgc
aattaatact
tgtttctgeg
agtttctcaa
tgatgttttc
tgagaaaaat

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>
tggaaataca
gatttgaggt
ttactcgcag
tcactccgat
ccaggccacg
ctggctggag
ggtgaattct

<210>
<211>
<212>

<213>

<400>
tctctetcte
gatgctgttg
ggtgatecce
gggcttcegte

gggacgcggg
tgcaact

DNA

162
tgagtgatca
tcgggcaaac
gaattacaat
cttcecagcectce
aggctattgg
ctttctctgt

163
475
DNA

163
gtetetacct
cctgtgctta
cacgctgcca
gccegcetcac
cttaggctet
aactcatgac
caactctaaa
atgcgtgtta

le4
372
DNA

caaacaattt
aatctgacgg
ggaaatecac
ctccagactt
tttggccecaca
cacatccac

ttgcctgeaa
ctctgggett
ccaggaccct
cgttctetta
gtcecctaceg
ttgatttttg
gacgtggtgt
gaactactga

{(22)...(22)

164
gttcgactct
taagggatgg
gaaaacggga
ctgcatcaaa
aaatcgtagg
aatcggcggt
tg

165
307
DNA

165
tctecectcett
ttgtggtcac
gagacaacgc
tgggggacgg
cctagcatct

gngatttcat
gctgeecatgg
teeccacgatg
ttcggaatga
aactgttgct

gggtgtaagg

gagagtgttg
tgttgggect
gtttcgacac
cgacctegge
gggacgtctt

ttteccaaaat
acttcaaaac
acttcatttg
tggaagaaat
acaacggagt

cattcacagt
tcttcatgat
atgcatggcc
gaggeccttge
tcgtegtttce
ccagccogacce
tcgectcecegta
ctgccaaaag

aaaatatgat
atgactccgg
tactttcaag
atggaaaaat
tgaagttcgg
gttgcatggg

aagtgttagg
cgtggcgagyg
cggtgggcty
ttatcaagtce
cgtcaagatt

93

tcataacaaa
tactgacaac
gctgcaactg
tetatatttt
ggttgagaat

cgctgatgga
atggtttttg
catcatagga
tgacaaatat
ttcttectgag
cccaacagcce
tggagatcac
aatcgagctc

gaggaaadga
cgtectcectcg
gtagcatact
tcecectatace
tcagaagtga
tttggaggtg

atgaggattce
tcgacaatgg
agcagatcgg
gaaggcatgg
ccaggaattg

attttggata
aaaacaaacc
tatatataaa
tttttcagga
gtgcaggctg

gggcctcccg
ggcaagagaa
aacctctacce
ggtcccatta
acggccaaag
gotgggagat
tggaggcaaa
gtgcc

gaatcaggtg
cctttcaact
gtggaatctg
caaatgggtt
agaattttgg
ccagccaatt

gagtgccgte
ccgaagagac
cctteccgaa
ccgacaaaga
tggcecggtaa

60
120
180
240
300
328

60
120
180
240
300
360
420
475

60
120
180
240
300
360
372

60
120
180
240
300
307



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

<400>
gaagaaatta
ccatggtget
cacttcagct
ggacacctgg
tgatcaatat
ataccggttt

gaadggattg
cgcacgtgac

<210>
<211>
<212>

<213>

<400>
gagaagcaat
ggaggaaccyg
acttatgtcec
tcecttecaaat
gtaaatgccg
gaggggcagc
ccttectgagt
ttttctetga

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

<400>
cggggagett
tcatcecttcec
agatcgtggt
aacaggaggt
agttcccatt
tgaatgatag

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

<400>
ggaaaatttg
tttgaccegt
gatctccgaa
catcecetyggt
ggaagtgcgg
dggaagctgcet

iee
454
DNA

166
ggtttettgt
tatgagttca
tatcaggtcg
gcccactctg
cacaaataca
tccatcteat
cagtactaca
cctgcaccat

167
433
DNA

167
aggaaaatat
gttattttgg
agtatcgtgce
ctcaaggagc
tgaaacgagt
tgaaagtgat
tcgggatgge
taa

168
330
DNA

leg
gacttgggac
aatccaaact
ctcgtggtta
tttgtgagte
atcgcttggce
tagaatagac

169
398
DNA

169
gtatcggtag
gaggtgatct
cttcaggggg
tggaggtttg
gctctgetca
ggcgatgatc

tgcggetttt
gcagatacga
aaggagcagc
actcagggat
aggtagatgt
ggtcaaggct
acaacctcat
tttgatctge

ggccctggag
cagaaggtta

ccaggcagec
acacctggtg
ggaagttgta
cgaggccatt
ccagacagaa

tggaaagcag
tatctgeget
cctcatgggce
actgcggttg
ccctccaagce
ggtaggcttyg

agagatcctg
ctcgaacage
aacaagccca
tgccaactaa
tggacatcat

tgctgggget

ggtagtgggt
cttteccteet
aaatgaggat
tacaagcgga
ccaactcecatg
catcccaaat
caatgaactg
caca

aatggtgaaa
gtgaaggcca
tctgatatca
gatgcttcca
atatcggcga
aaagaggcag
tggtgcacgc

cgggcatcegt
getgececeecg
tcegecaggtt
gaactcgatg
tgaccaaagg

tgagatcgac
gtttggcagt
gctcacgata
gatgaacagg
cecgeagaaga
gttgctggag

94

ctggtgatag
ggectttgtgt
gggaagactc
gcaaatggag
gcagaaatgg
gggagaggct
atcagccatg

gaagcagagt
gccttgectt
acaaagtgga
ttgacaatca
tgggtgccega
gaaccgtcaa
catctatceg

ttcetgtggg
ggtttcgaac
tctatcettyg
ctggagagca
ccgatcgggt

gcgtgggtcg
agcttcgaag
atagccctte
aggatgaaga
gagaaagcaa
tcaaacatga

cagagacggt
ttggtgctgg
caagtataat
atattgecctg
gattagacgc
ctgtgaatcce
ggattgaacc

actgatcatt
cggacatgag
gacgcttatt
cacaagcctc
gggtctgaga
gcgetttett
ggcaacgagg

ttctecgegg
agcggaccaa
cacacccgte
tttggtttgg
tactttctgg

accttcaaaa
aaggcaaaag
aatcggtcta
gcatagataa

taagggaagg
aggagaatgt

60
120
180
240
300
360
420
454

60
120
180
240
300
360
420
433

60
120
180
240
300
330

€0
120
180
240
300
360



cgggatgagce cttcacgatg tgatggacgg agttgcag

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>
gttaccaaag
ttgggacaaa
tttctecaggt
gcttgegetg
gtgggaaata
gaaaatgaag
gtcgagatag
gtatcctgee

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

<220>

<221>
<222>

<400>
ccatcgecgge
gacgtggtgg
aacttctcga
tgatgttecgce
tcttcteegg
tca

<210>
<211>
<212>

<213>

<400>
cattagatat
gctgggttgt
tcgtcaatta
caataatcac
ctgttattgt
tggagcagtt
caccaggtgg
ggcatgccca
aggaaggaag

170
432
DNA

(214)...(214)

170
ggcagcaacg
ccgttggagt
aacaacttcg
gcagagagga
ccaccagggt
cccettgtey
atatttcatt

ag

171
303
DNA

tattcttaaa
ttagacccga
catacatgcce
tgcaaccata
ctgagctgga
ccattccaag
agagtcccaa

{(105)...(105)

171
cctggeecygg
tggcegegtce
gccggccgece
gccctacgge
caaggctctt

172
518
DNA

172
atatatatag
ttttctaatc
taccttcatce
cgtcaatggg
tgaaacttat
gcgtacacca
tcecgttataca
ttactcatgg
ctcatatccc

<210> 173
<211> 309

acctacgggc
ggcctecegtg
caactcecggg
ccgcggtggc
aagcattaca

acacgcattt
gctttgattt
attgaagcga
cagctaccag
aacaaggccg
tgggctgatyg
tacagattca
ctccgagcta
ttttctaaac

catgggttct
gaggttcttg
attcggttct
tgtnttggcece
tttactggac
accaagattg
agctcttcat

cgctcatgca
gccgecgagt
gcgaacacat
ggatgctaag
gacacgttcg

acgatatcat
cgtatttgge
agacagttac
gtccgaccat
agtacaatgc
gacctgcata
acatctctgg
cggtccatgg
ccaatgce

95

‘e -

s -

atccacaggg
gaaggtccta
ggtcgaaggg
tctettttge
aagttcggcece
tccactctgg
ttcaattcta

cctgeggete
tcectnaagac
cgcgtacaac
gaagataagc
ccagaaaaag

tgcaacaatg
tgccatcaca
caggctatge
ctatgtccat
cactcttcac
tgttactcaa
acaagaagga
agcttttgta

atcccaagat
gcaagtatga
tgtgtgcagg
actcattcaa
ttgtggtcaa
agctctacat
agaaataaac

gggttcgtac
ccacgacgcc
taccaggacc
teccgteccace
gtcgcaatce

tcattggtag
aatgcagcaa
aaggagaata
gacggagaca
tggcatggag
tgtcccattce
accgtgtggt
atcctteccta

398

60
120
180
240
300
360
420
432

60
120
180
240
300
303

60
120
180
240
300
360
420
480
518



<212>
<213>

<220>
<221>
<222>

<221>
<222>

<400>
gccgctgatc
cgtcggateca
gaacccacga
tagaaacggg
atttcttttt
aaaaaaaaa

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

<400>
taagacgaag
tgcactatat
tgtgttecctg
atactccatg
ttaggcaagg
acgaagagcyg
cecectegecegt

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

<220>
<221>
<222>

<400>
tgaattacca
atactctgtyg

gttatgggga
gcatcgagat

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

<220>

<221>
<222>

DNA

(284)

{294)

173
ctaggattga
gctgagcatce
aaaagagagg
attcgcaatt
attttttaat

174
381
DNA

174
aaatggaaac
ttgatcttcc
gggacatgtt
attggagcga
gcaagggcaa
ccaaagagac

cgggaaaggyg

175
236
DNA

... (284)

... (294)

gatctgcatg
taatctcaag
gatttatgta
aaatgccaaa
ttttttgatce

aacggccaag
gcatgtggtg
tgagtccata
tgaagacgct
gaaacagaag
ggtcgaaacc

g

(37)...(37)

175
catgeggetyg
gcaaggatcc
agacagagag
tgctcagate

176
404
DNA

atagatctgg
gttgcgcttc
catatgttgg
ccaattgeccg

(1)...(404)

ctccecegtgg
tcecttatgat
tatcttgttg
ttatgttgct
agtttctteqg

ccatcgcgaa
gccaatttag
ccaccagcag
gtgaagatac
gtaattataa
cagctcecttct

tgaaggncgg
ccccagaagt
aactaaacag

atggagtgac

96

LA LN )

gtgatggcat
cagggttcat
ctgtttcttt
gtttectettt
aatnatectca

acgcctttec
aagttagcga
atgcaataat
tgaagcgatg
ttgacatggt
atgacatgtt

aggattgatt
cgccatgage
ggcccttget
getgtgcagy

cactctctgce
tcttaatgta
tccatgaacc
agtgctcteg
agtncttcca

gcatatggaa
gaacgtgaga
attgaagtgg
caaggaggcc
gatggacaac
gattgatgaa

gcgtatgaca
gaaggcatga
gcagaccctc
cgcctt

60
120
180
240
300
309

60
120
180
240
300
360
381

60
120
180
2386



<223>

<400>
gtcgggaatt
ttggtctgaa
tntggaaaga
tgcaggccaa
gcattcagaa
cccactttga
ttgaaggcaa

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

<220>
<221>
<222>

<400>
cccaacgcta
aattgggcag
cgttcaattg
tggttgagat
gaattgaata
ctttacagtc
tttaaagaga

<210>
<211>
<212>

<213>

<400>
gatgggcgceg
ccacaattga
ttcectgatgce
ctgacaagga
aggtcaggct
gtagagctte
gtagaggatc

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>

n

176
ccacttacca
tctggagecco
agaaattgag
tggaaatcaa
tggnccagac
agaagtgaag
atcngtcaca

177
415
DNA

gaccattaat
aatactgtac
atccggccaa
aatggaaatg
cctctgaact
ctecatggtgg
atcgcggatyg

{20)...1(20)

177
tgcgtctgan
tgtgggtgta
agaagagtaa
taatgaacgg
aagaattttt
tggactctgg
tteecgttgeg

178
409
DNA

178
caattctttt
gtttgtccct
gaagaaaggt
tatagttgct
ttgatggagce
tcaaaggcga
ccagttteccg

179
411
DNA

caggcaactt
aaaactggca
agttcaaatt
aacaaagaaa
cctgtcectcet
aaggaatcca
ctcattccat

cagccggetg
ggtcgtaagg
tcacaacacc
ctttctggag
atggaccgag
gtctgaagga
cccttatgtg

(3%83)...(393)

179

tcacgattca
aagtagcctt
agatggttgc
gatttcatca
gggggcaggc
ngtcctattt
tgaccgecagt

tcttcagtge
cacaggggga
ctctccatta
atttaatgtt
gattcaacct
tcaaatcgtg

tgggggatte

gtgtagttgce
attcactggce
taagggatat
cgcacaccat
cagcctctga
ttactccaat
gatctttatg

teecacetca
ggtctetteg
agggtcagac
tgtgcattcet
tgccaaggcec
cggatccgng
tgce

atttgtggcyg
ggtcaggagg

ttaaggtggg
ttgtaactag

gttttgcact
actaagaaaa
ctgaaaatat

tgttgaggtt
atcaccacga
cttttatagg
tgggaaaagc
agtttgataa
tgecctacgga
ccaaggatg

gcctggaaat
ggaatcecgtyg
ctgggcgetg
gttgatctct
ctgcagggct
gaagtttcca

gccatggata
agatgtgatg
attgtatgca
tgagattgat
ctgtgaagca
gggtaatgat
ctgcc

acgggaggte
gaagggcggce
atgggcctat
acatccagaa
ttcatatttt
caaatgcttyg

agagcttcte ccagagaggce ctetctatgg aagatctegt cgetettteg ggaggccaca
cactaggatt ttcccactge tcctecttecg caggcaggat ccgcaacttc aacaccacgc
acgacatcga cccatcgatg cacccatcce tggcagcgag cctaagaggce gtgtgcecga

97

60
120
180
240
300
360
404

60
120
180
240
300
360
415

60
1290
180
240
300
360
409

60
120
180



gcaagaacag
acacgtacta
tggcagtgcc
cggatgcatt

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

<400C>
gcatcatggg
aataacaaca
gtaggcctca
cgttgtgcaa
tttttgacat
acttcactgg

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

<400>
atttcgctga
tgacteccgge
ctctgccaac
tggagtcgat
caggattgct
tgctgaactce

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

<220>

<221>
<222>

<400>
atttcgetga
tgactcegge
ctctgccaat
ttggagtcga
gcaggattgce
ttgctgaact
gctectgaaaa
tcgtgtgcag

<210>
<211>
<212>

<213>

<400>

gccaaaaaac
cgggetgatce
caagacgaag
cgtcaagtcc

180
334
DNA

180
aagtacaact
tteccagcecccec
ctgaacaaga
cattcaactc
cgctccaaca
atgtggagac

181
343
DNA

181
actggatctyg
cactgttttg
tcecegtyggeg
agtgcggaag
gaggctccac
aacatcgggg

182
443
DNA

gcagggacca
ctccagggga

gatctggtceg
atgatcaaga

dggaagaaga
cacatcaaat
catggtcaca
taggctcacg
aatctgcttt
tccegtecatt

gatcgaagaa
ctttctatat
ggtctttegt
cgcatggaag
ttcecacgact
gagcaaacag

(164)...(164)

182
actggatctg
cactgttttyg
tcecegtggeg
tagtgcggaa
tgaggctceca
caacatecggg
tcatcaatga
acattcttge

183

243
DNA

183

gatcgaagaa
ctttctatat
ggtctttcgt
gcgcatggaa
cttccacgac
ggagcaaaca
catcaaagag
ctt

ccatggaccc
agggcctgtt
agaagttcgce
ttnagcagca

gacagcctaa
gttgcaacac
ctctcaggag
ggacaaccgg
caagggctag
tttg

ggtattgcat
ttgtgattgt
ggacgttcta
cctatttgag
gttttgtceca
ttgcgcccaa

ggtattgcat
ttgtgattgt
ggaccgtttt
gcctatttga
tgttttgtcece
gttgcgcecea
aacgtagaag

98

ttcctegace
ctcttcggac
aggctcgcac
tcacaggcgg

cagcaagcaa
ttaactccaa
cccatacaat
atcccactct
ccagtaataa

atcaaagaaa
atatggtagt
caacacaagt
tgcagacatc
gggatgcgac
ctt

atcaaagaaa
atatggtagt
acancacaag
gtgcagacat
agggatgcga
acttatcact
cggegtgceag

accttcgaca
caggccctee
aaggaattca
a

aacagcagca
gtttcagaat
aggaaaggcy
tcagaaagag
caacaccgta

gaggcaaata
gctgtgaacg
tgccegteat
acacaagctg

gggtctgtgt

gacgcaaata
gctgtgaacg
ttgccegtea
cacacaagct
cgggtctgtg
cagagcggag
cggaactgtg

240
300
360
411

60
120
180
240
300
334

60
120
180
240
300
343

60
120
180
240
300
360
420
443



acattgatga
gaggcggete
gtceccecatac
ctttgaatct

atc

<210>
<211>

<212>
<213>

<400>
ggtggccect
aaaatgcaca
acggccgatg
gattcagaat
aaatggatga
agggtgagaa
cacataactg
acattgccaa

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

<400>
ggecaccgage
tttcctaatt
tcgaaaaatyg
tgttgaaggt
ggagtcacat
agcaggattt
cttgececceccga
cttacttatg
tcgcatggga
ttgggatgaa
taattttcat

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

<400>
agaatggcca
gcagcctcete
ggcttcaatt
gtagacgatg
ggcgccecte
gagcaacaac
gacatcgtga
tttgagggcyg
gaccaaccat

ttgtgctacyg
caaggttgcee
taaatggtcyg
tatcgcaace

184
473

DNA

184
agaagaaaca
gggagattca
gcgtaaacac
aatttgaaag
ttcagtacag
tgtaatccga
ggagtcacat
agcaggattt

185
641
DNA

185
tgggataccc
attttagttt
ggctatccag
gaaagtgtgce
aaatacaagt
acatctgtat
aacatttatt
acaatgcgaa
agctctcagg
cgtgctgtta
ggagtaccaa

186
655
DNA

186
agtttcgatc
ctgcacaagce
gggattcagc
cagecggacgce
aaggttattt
taaaggatgce
taaaccatcg

ggaaggggga
atcecgttgty

cgtatttttt
tgagggcegt
tctaaatgge
caaccgctca

cactcagaga
ctccaccatc
gcgtaagcaa
gaaactggac
gaggtatcca
agaggaaggg
aaacataagt
acatctatat

ctgcetgegac
gcaaggaaac
ttcaggaggt
ttcaaagagg
ggtggccaaa
ggctgccacc
ctctgaactce
agaaaaatgt
ggtttggagg
cacgttgtte
acgttgatca

tctgtettta
agaagctaca
ccagagttet
cggcattacg
gccagcgaag
cgtgaatgcg
gaacgggacyg
cggtactctg
cggcteegge

tcaatctcta
gaccgttcett
agtggagaaa
caggagctat

gtttgatcta
aaattttaat
acaccaagat
tactcaatca
aggaaggcaa
agattcttct
ggtggccaca
ggctgecegee

ttgatccctt
ttgactactec
atccaaggaa
aagggagatt
tttggaagaa
tgcttttgat
tgcatatggt
gagagccatg
cttgtataat
tggtggactt
cacccaagat

ttgttatggt
acgcctecctce
actccttggt
tacgtctggt
ctctatgatt
ttccaccaaa
aagcaggacg
gactggggac
caggcggaca

99

gcacttggga
cactataaac
ccacactcct
tactgtgttg

taagaggaga
cattggcctt
cctgaaacad
atttgttgac
tcaatgggca
acagcatgat
tttggaagaa
tgcttttgat

ttgaacagga
catcaatttg
cacgatcaat
cttectecagg
aagatcccge
tctgetgeac
tcagaatatc
gctgacatag
cgctattatg
dgaaactgga
t

tctecctgceat
tgaataccct
ataatgtatt
ttececgecgee
tagactecgte
agggaattgce
ataaaggata
cctgggeggt
ccggagggga

aggtctggag
accatattca
ggattgtcag

cgtagtgggg

gattcactcc
tttectetea
tcgactgatc
atttatcaag
ggattcattg
aaccgggagg
aaaatcccge
tcg

attatttaat
tttacagttt
gggcaggatt
gttttaactg
acattgctaa
cccaaggtta
agctgaaaag
ttatcaatca
gttgcctgece
gcacagggga

catagtcaat
cttacttcag
gaagggaatt
ctcacaatce
ctacgggagce
gattatgggc
ttggtgcgtyg
caccgtgaag
cttcaagtac

60
120
180
240
243

60
120
180
240
300
360
420
473

60
120
180
240
300
360
420
480
540
600
641

60
120
180
240
300
360
420
480
540



gcceeggacd
tggctcaagt

<210>
<211>
<21z2>

<213>

<400>

ctggggtggg

tggggaagca
aagcgcctce

ctggtgatgce
agatactgga
cggtgctacc
tcttegtgat
agctcgggcet

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

<400>
acccaacaat
agctggcggt
agctcggceat
cgagccgggt
tcctggcegag
gaggggagag
gtggagatgt
accacttgaa
cggecgttcega
cgagtcatac

tggaccacac
ccatgtegga

187
438
DNA

187
gaggctggte
cacgcacgte
cattcctggg
cattttcatg
aaactgcttc
gcagcactca
gaccatctac
ctctaccg

188
597
DNA

188
ggccgacaac
ccagctggce
catcgacgec
tggcgccaag
ccacggecgtyg
agagtacggt
tggtccetcetg
cgatgtcatc
gtatcctgcece
ttcecteatce

<210> 189
<211> 470
<212> DNA

<213>

<400> 189

ccecgaccecyg
gacgattgce
cccaaatctc
tcetegtatg
cttecatgaag
ctgttacgag
ataccccgag
cacgagccct

ctttacatga
gacctaggtg
aggggcatac
gagcgtgtcg
tggcttttec
gcgctgceccac
acagacatag
ggagaagacc

<210> 190
<211> 499
<212> DNA

<213>

<400> 190

caatcccaag
tttgatggct

gacgtgggcg
cgggaaggga
gtgacccatg
aggtggatac
aaggcactcc
gatgatagcc
agggccaagg

caagaacgcg
agcgeggtygg
ctegtectecg
aacccggggg
atcgagtggce
cecaggacccea
tttctgcectaa
atggaaggag
gttgacgata
atgaagaaaa

acaagatcct
gcggegtegy
tctatgatct
gaggagacct
atggtctacg
caaatggcaa
tgtcgaggaa
dgacgaggaa

atacagcaag
ggaggttcga

ggagcgegyy
tcaacttega
ttggtggcga
tgacgacatg
ctgcgggagg
acaggactecg
gcaagcatag

aagggcgcga
tgctccegat
ccggtgggtt
ccccagteet
ggttgaggag
tgtgcaggtt
ttcacgacaa
gggttcegtt
ggttcaatca
tactcgatgt

cgagtegtac
ccagaacctt
gcctcatgtg
gttaaagtct
agacgatttc
ggtggtcatc
ctecgttecace

agagctggag

100

ahn

280 e
aame

L L

atttgtcgga
ctacgtcaag

ggactgcetc
cttgceccgag
catgttcaag
gacggacgac
gaagctgatt
agcacttett
gactgagcag

tcaagaagag
gaccctcecaag
ccteteggcet
ggtggaccgg
gggcgacggce
ctttgccaag
ggtcttcatg
cgagagggca
agttttcaac
ctacagaggqg

cgtgggttty
cggctcatat
atcaaagatg
gttcecgaaag
tgcaaaatgce
gtggaceccga
tecgacatga
gtgctcgeac

gtggatgaat
gctac

cggatgatca
gtcgtggcca
tccatcecetg
gagtgcaagc
gccectgegage
gagggcgaca
gaattccage

gaagtcggga
tcggcceceteg
gccgagatag
atgatgcgcece
aacggagatg
gaccaagaag
gagagttggt
tacgggatga
cgggccatgg
tttgaag

agggcgcaaa
tggacaagtt

cacctgccca
cagatatact
tactccagaa
tecttcecega
tcatgctata

600
655

60
120
180
240
300
360
420
438

60
120
180
240
300
360
420
480
540
587

60
120
180
240
300
360
420
470



gtccagtttt
gtcggatctg
taaaatcaag
gggtccattg
ttcgatctat
taacaggaga
agagaaaaga
ttctgaatca
cggatatagc

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

<400>
ggcaagtggt
cgaaagccaa
gaagccccag
ccetcaatgg
ttgctggcea
aacccggccg
ttatcgtgca
cctcggagca
ctccaagaaa
ggggcagatc
ccgagattca
aagatcgctc
ggcatcggeg
tacgacttge
ggagacatte
cgcggggatg
acggggaaag
tcacagacca

<210>
<211>
<212>

<213>

<400>
agacgttgga
tcgtggecatt
ggagcacatg
gtggatccte
cgcaacgcca
aggtgaaagc
aactggtggg
caagagccac
ctaataagcet
atcatgcagt
ggttgaaatt
taatattttt

cagccgtgcet
cttecataata
aagtatccat
cegetggcete
attcattccc
caaatcccaa
ctcctagcca
tgcattccge
ttcatgggt

191
1036
DNA

191
ggctggaatt
aagaaaagac
tcattacaac
cttttgttcc
agggtgacca
caccggacac
ctctegtgga
agttcttttt
agactctcct
ctttcacccg
acgacctgta
agcattatcg
agaccctgaa
ctcatgtgat
taaagtccgt
atgagttctg
tggtgatcgt
cgctcet

192
682
DNA

182
ggaggtatag
aatctecgatc
gagggaaata
catgactggg
gcgaagggaa
atgtcgaggc
aaggagagaa
accatcatca
attgcegette
atatgaccta
attgtgagat
acaaaaaaaa

<210> 193
<211> 399

atgaagaagc
tgtccgataa
tcagaagagt
ctctttggga
atccatcatt
gtcaggtgte
acgcattget
tgtataactt

cacacccatt
agtcggaaga
ttccecatgaa
catggtcttg
gctctctecy
gatcgaccgg
ggataaagaa
ggaccagaat
ggaatgetgg

caggcacggc
caacaagtcg

tgggttttca
aaccatactc
cgcaactgcet
ccctaaageg
cgtgaaggtg
ggaggaagtg

gctectgectt
tgceteatgt
tgttcgagca
cggacgagga
aggtgttaat
gattgggatt
cagaggaaga
agttgccttt
cgattatcgt
tgttttatgt
tttaaagata
aa

caacagttta
agaactattt
tccaaaaatt
gaggttcttc
ccatgcccac
tgagtggggce
agacatatcce
cagcctcatce

gcgetetete
aaaaatataa
gatgaagaaa
aaaggcgtcc
ttggacatcg
atgctgcgge
ggccgceccee
ggagcttcta
aactgcctta
atgaacgtgt
atgaggaccg
aaggcgaaga
tccaagaatc
cctccecattce
gatgtccatt
ctcaagaatt
accccggagt

gtccatcatt
cattgccact
cataccttct
gtgtgtgaaa
tgtggaagca
gttatatgat
attcaaaggg
ccttcagtceg
tacaataacyg
tatctggcag
tttatccatc

101

[ 2 X X

X LR
L ]

s4bada

*n

gaccgttgga
tggagagcga
gcttteatgt
aagggccatg
tttcatecctt
aggatgagca
aatgagcggt
tatcactaca

tctctcetceta
aaaaaaacat
ttttgaatgc
atgagctggg
tggccegect
tcecttgegag
agaggctcta
ctttaccaac
aagatgcagt
tcgactacat
ggtcggcgat
cggtegtcaa
cccacatcceyg
ctggtattac
tectgaagtce
gctgggaggc
atcctgggac

gtgaaggaac
gcgectetea
gccgatgcag
ttgctgagaa
gttgttgagg
atatcgatga
ttgttccage
ctcatagtgc
ttggttttgc
tataagattt
atdaaaataa

LD

ttcagecctcce
ceccttgttee
tcttgaccaa
aggggcttta
ggtcggtatt
tgtgtgatge
tcattcttct
ttatgaagtc

gatcctatct
gagttcgaag
ctttgaggte
gattcttgaa
ctctatcgac
ttactccatc
cggccteggy
tcatatgcta
taaggaagga
gggccadgac
ttacatgccc
tgtgggcggt
cgccatcaac
gcatgttgga
ggttctccat
attgeccgecg
cgacgatgte

atccacacat
taactggggt
tcatgatgaa
gaagctacga
gagacaaadga
tggcttacac
gcgcagggtt
tgtccaaage
tggggttgtt
ctgaagacat
tggaatatga

e0
120
180
240
300
360
420
480
499

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
103¢

60
120
180
240
300
360
420
480
540
600
660
682



<2l2>
<213>

<400>
agcgtctaat
tagtctcttc
agcaaagctc
ctgaaagaac
ccggttgatyg
atcgagatcg
gacggcaaga

<210>
<211>
<212>

<213>

<400>
cggacgtact
ctctcgaagt
ctcagggagg
gaggggcage
ggagtcttca
ataatagcecaa

gcecggagtceg

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

<400>
ttgcagtaca
agggaggcca
gggcagctaa
gtcttecaccy
atagcgatag

<210>
<211>
<212>

<213>

<400>
gcgccacecac
gattctcege
cttceggteg
cttcgagaac
gacctacacc
gctcggegtce
gttecgegtte
caccceggge

DNA

193
ggttcctatt
ggacgtactce
tctegaagta
tcagggaggce
aggggcagct
gagtcttcac
taatagcgat

194
388
DNA

194
cagacatgga
acatattgga
ccacggtceca
taatctccat
cgggctattc
tagacccgga
atcataagat

195
2986
DNA

195
tattggagac
cagtccagaa
tctccatgat
gctgttetcet
acccggataa

196
474
DNA

196
caaacgctca
ccecgccacga
aagctceccceg
atctcecgagt
tatgccgagg
ggacagggcyg
ctecggcgegt
gagatcgcca

<210> 197
<211> 543
<212> DNA

tagaagttca
aaacatggag
catattggag
cacggtccag
gatctccatg
cggctactet
agaccaggat

gcgaggcggg
gacgaatgca
aaagtaccaa
gatgttgaag
tcttctecace
taaggaggcc
caacttcatc

gaatgcatat
gtaccaaatc
gttgaagcte
tctecaccace
ggaggcctat

cctteteate
caatggaggc
acatctacat
tcgecgaceg
tcgagctgat
acgtgatcat
cctacedggg
agcaggcctc

gaaagtctct
caaggctggg
accaatgcat
aagtaccaaa
atgttgaagce
cttetgacca
aaggaggcc

gacaagggcyg
tatccgagag
atgcggagta
ctcatgaatg
accgcacttg
tatgaaattg
cagtcggat

ccgagagagc
cggagtataa
atgaatgcga
gcacttgcac
gaaattggcce

atcagececte
gaagccgtcg
tececgacaac
ccectgegte
ctccegeegy
gctgctecte
cgccatcagce
agctgcccgg

102

s0080

gtctttccta
acaagggcda
atccgagaga
tceggagtat
tcatgaatge
ccgcacttgce

agatcctggce
agcacgagca
taatgagcgt
cgaagaaaac
cacttcecgge
gecctgccata

acgagcagct
tgaacgtdcc
agaagacgat
ttceggeega
taccatatat

tgtctctgte
gagcagcccc
cteteectec
atcaacgggg
gtctcagceyg
cagaactgcc
acgaccgcga
gccaagatcg

ccttgegggyg
gatcctggcea
gcacgagcag
aatgaacgtg
gaagaagaca
acttcecggec

aagcaaagct
gctaaaagaa
gccggctgat
aatcgagatc
cgacggcaag
tatcaaaaaa

gaaagaacte
ggctgacgag
cgagatcgga
tggcaagata
ccgaaa

tectgtctcte
gcgagttcat
acgcctactg
ccaccggcecg
gcctcaacdg
ctgagttcgt
acccgtteta
tgat

&0
120
180
240
300
360
399

60
120
180
240
300
360
398

60
120
180
240
296

60
120
180
240
300
360
420
474



<213>

<400>

gttcgcecgac
taccgecgecyg
cccegeggeg
ggggcttcecee
ggtcgacgga
ccegttgtte
cgccatcectyg
ccgggtgacy
ggtggaccgg
aag

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

<400>
ctggacaact
ttcccectaa
ataacaatce
accttggata
tcaagtacaa
ctgaaatttt
ttgcatatgt
ttgccaatca
caaagtctgce
tataactgtg

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

<400>
ggctactttg
tacaaaggtt
attgcagatg
tatgttgtac
aagcaggtcg
tctgectcag
gcaaagaaat
agtgtcaccc

<210>
<211>
<212>

<213>

<400>
gtcgtctgta
caagtaggtg
ctttttttte
gtccactgag

197
aaggtgaggc
gagggctgee
gacgtcaagc
aagggagtga
gacaacccca
cacatatact
atcatgcaga
atcctgccca
tacgacctgt

198
564
DNA

198
agttgcagga
tcagttaggg
acaagcaact
ttttgatgag
aggttttcag
agatgctgtt
cgttcgctca
ggttgcacca
ttccggcaaa
catgctegat

199
455
DNA

199
atgaggaagg
tccaggttgce
ctggagttat
gtacccctgg
caccatttaa
ggaagattct
atatcatttt
cagatgaaca

200
569
DNA

200
aattactctg
gg999tggggyg
ttgctaagag
aacgagaata

cgttcgcgga
tgcacttctc
cggacgacgt
tgcttacgcea
acttgtactt
ccetecaacte
agttcgagat
ttgtcecegece
cgtcgatccg

gttgaagctce
gaaatatggg
aaattgacaa
gaagggcaac
attgctccag
gtcattccat
cctaccagcet
ttcaaaagac
attttgagac

gegt

aggattattt
ccectgctgag
tccececttect
aagctctttg
aaggttgcat
tcgacgagag
ttctggtatc
aggaatttgt

tgagtgttta
agcttaagtc
tagccatgat
accagcatga

ggagaacggyg
ggaattgatg

cttggegete
caggggtcaa
ccacaaggag
ggtgatgttc
cgtggcgcetg
gatcgtgcetg
gaccatcatg

aagttatcag
ttcgtggacc
ttgataacaa
tatatgttgt
ctgagcttga
ttcctgatge
ctctaactga
taaggagggt
gtgagctgat

attgtggate
ttggagggca
gatctaaaag
acggaaaagqg
agagtcaatt
cttattgceta
atgatacaaa
tcecge

gtgttttctt
aaatctagtg
tgaggtacag
tgccgaagaa

103

gtgaaggtcyg
caggcggacg
ccetattegt
gtgaccagcg
gacgtgatce
tgcgcgcectce
atggagctcg
gagatcgcaa
tcgggtgcegg

cgtggataca
taacatgatg
gggttgggtg
tgatcgaatce
aggactcctt
tgaagctggt
agaggaagtc
gacattcgtec
tgcaaaagta

gtattaaaga
tattgttgac
ctggagaggt
atgccatgga
ttgtagactec
aggccaaatc
gttgcacaaa

ctcttattga
ctttctetgt
tcagetecee
ggggcggtat

(XX X J
s00 0
L N
X ]

tgtgecatega
agaacgccge
cgggcacgac
tggcgcagea
tgtgcacgct
gtgtcggcege
tgcagcggta
agagcgccga
cccgatgggg

ctaaaatctc
aaaggatatt
cacactggag
aaagagctca
ctttcacatc
gaagttccta
cagaaattca
aacagcgtcce
cgagcaaagda

actaatcaaa
acatccccaa
tccaatagea
ttatgttgce
tatacccaag
aaaattgtaa
cttatttgta

tttcagggga
aagattttcc
ccatggcacg
tgaatgaggg

60
120
180
240
300
360
420
480
540
543

60
120
180
240
300
360
420
480
540
564

60
120
180
240
300
360
420
455

60
120
180
240



cggcatggat
attgcactcg
ggggtcgaac
ctcgggtttg
ttgceccocgaa
ggcgaaccct

<210>
<211>
<21z>

<213>

<400>
tgaccatcct
tectectecte
tccagggect
tcagtctctg
cacccctacc
ccttgatagt
cgacatggcc
cgagctgttt
atctatgatc
gaagttcatg
ggggacggag
gggaagcectte
ggggctccat
gatcgaagag
gctgctgaag
catcaaggce
gactggacaa

<210>
<211>
<212>

<213>

<400>
ggacggagtt
gaagettete
ggctcecatte
tcgaagagca
tgctgaagat
tcaaggccat

<210>
<211>
<212>

<213>

<400>
cttggtegta
caacctccca
atcgccacac
gctcggcgaa
aacccatgac
tgactgcaca

tttctgtatc
tattgcttcyg
gggaagattt
gccaaattgg
tttgtetttg
ttttacactc

201
993
DNA

201
ccggcaatgg
ctecctectee
ccatcacttc
tggaaactct
atcgtaatct
tgcagtegec
ttecgtggagt
agcatgaagc
gaatcgateg
gctctgacgg
ttggaagacg
teggeatetg
tegaggttgg
catcggaatg
atggagaaag
atcttgatga
tggctgagct

202
349
DNA

202
ggaagacgaa
ggcatctgat
gaggttggag
tcggaatgcg
ggagaaagat
cttgatggta

203
432
DNA

203
gcagctttge
ccgageccte
atatctctcc
gtcccaacca
ctagtgctceg
gacatggecct

ggtcaaagct
agaaactgga
acagctatgg
gattcaaaaa
ttttcctagg
cctccgata

ctcttcacat
tctecagtgaa
ccatcatagg
ccagacgata
ccteccectga
cgcagatggt
acggcgatta
gagtccagtce
caaaatcagc
ctaacttcac
aagggttcat
attatttcecc
agaagagctt
cgaataagag
atcagactga
atatatttct
cgctaggaac

gggttcatgg
tatttccctce

aagagctttc
aataagagca
cagactgagc
tatcatacaa

tgattgttet
ctaagttgcce
atcgccttgce
tagtcgtttc
caaaccgcecce
tcteteecta

[T X ¥
*res 0

tccagacata
cgagctcaga
cgaagtggaa

gggggacgtyg
ggcgtcecatg

cctcttcaca
aaacttcaat
caacttccac
tggcececgte
tgctgeecagg
cggcccggga
ctggagggag
ctteccgatac
agagagcgga
ttgcagggtc
ggatatggtt
tecgactcgge
tecgeaatttyg
caacgaggga
gctcgegyggy
cggaggagtg
ccg

atatggttceca
gactcggcectyg
gcaatttgga
acgagggaaa
tcgcgggtgt
tctctacgta

cttgaggagce
gatcatcggce
gagaaactac
ctcagccgea
tcagatcttc
tggegcettat

104

L]

gatattccat
gagaagccat
ttgatatctc
gtecatgctgc
gctggtgcca

tggcttgete
aacaaaaaga
cagctecggece
atgctcatcece
gaggtcctca
cgcctctect
ttaaggacgce
atcagggaag
actccggtta
gcatttggga
cacgagggaa
tggattgtgg
gacgatctet
aaggaggaca
gtceggetcea
gacaccggtg

cgagggaatg
gattgtggac
cgatctctat
ggaggacatt
ccggetcaag
ttacttaat

aagtctagga
aatcttcacc
gggccaatca
atggccaagg
tctgeccaagce
tggaggcaca

accatcttcc
gtctgataca
gcaaggtggce
tgctgeccaa
ttgccaccac

tttceettee
agaacctccc
ccetgectea
gcctceggtgg
agacccacga
atgactccct
tgtgtgtgcet
aggaggtggg
atatgagcga
agccatttca
tggegatgtt
acaggttcac
atcagaaggt
ttgtcgatgt
aggaagataa
cagtgtcatg

gcgatgttgg
aggttcacgg
cagaaggtga
gtcgatgtgc
gaagataaca

aaagaaagag
agcttggcaa
tgteccttgea
aggtgatgaa
acttgtttta
taaggaaaat

300
360
420
480
540
569

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
993

60
120
180
240
300
349

60
120
180
240
300
360



s

[ X X X 3
LR N N

LA L]

ctgcatactt gaagtgctta gcgcaaaacg ggttcagtca tttagtcatg tcagggagga

agaagttgct

<210>
<211>
<212>

<213>

<400>
ctcaccttca
ccgccatcac
caccgctcge
agcgtgcceg
gacctcattt
aaggacgtgg
ctccagetge

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

<400>
gggaaattac
atgagactcg
ctcaagaccce
gtttacaact
aaaatctgcc
gtagaagagg
gtagaaatca

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

<400>

ataaataaga
ttatatgaaa
gggaagaaat
tttgectggga
tatgtcgcett
ggagtttctg
ttatttttgg
agtgcgtaag
tataagagaa
aaa

<210>
<211>
<212>

<213>

<400>

cg

204
407
DNA

204
aatgccteceg
cgccgaaget
tccaagececct
tcectegtegt
tcteccgacceg
ctetggegee
tgagcaacaa

205
384
DNA

205
cccacaggtc
gatccatgecc
acgatctcecac
actccgacat
tcatggaget
tegececggat

gggaagagac

2086
543
DNA

206
atggtgaacg
ctcgetattg
aggaagctgce
cagcttccecac
cgeetegget
aagacacatg
tataattgca
gtgtgegttt
gaggaggtct

207
1320
DNA

207

cttecctette
ccctatcatce
gtcgagacge
atcttcegee
acccaggtca
gtttggcgag
gagggtccac

gctggatcga
atgegtggtce
attctegtcec
cacctggtct
cttcagtgcece
gctgagttece
gact

agttagggtc
ctctagttgc
ccececgggacce
accgagcact
ctgctcttac
atctgctttt
ctgacatcgg
tacagttgct
ctgctatgat

tcctectgecg
gggaacctece
tatggccecct
gactgtgcac
accctgtegg

tactggaggg
tcgtttegga

ctctecaaaa
ggctcatccg
cgacccecgtg
ccctacggag
aaacgcctcg
gtcttcgaaa

ggaaaagccc
gttggtggtg
gttctettty
gaccgctctt
attagtagtc
tgctagcaga
ttttgetecg
gagctccaga
tcattectatt

cegetactaa
accagctcag
tgatgatgct
gggacatctt
agaggctttt
aaatgaggag
cggtcca

catatggccc
ctgagatgge
tggeggecgg
agcactggcg
aatctttcga
ccagccggca

tttectggtat
gcatggagct
cccatcatcg
tctcetcaaat
tctteacctg
ccteccatcceg
tatggcgctt
cgcttggatt
gctcattccg

ccttcacctt
tgatcaccct
ccacttcgga
gaagacccac
gtaccaccgce
catctgtgtc

cctcatgtat
ccgagagttt
gaaatacact
tctcgecaga
gtacatcaga
gggccttect

gcectagagtt
tcttcgtcaa
gaaatctcca
tecgggectet
atatggccaa
cggctactaa
actggaggca
atttcecgett
atcatcctgt

tcatcacttg catttggcca gcacatcata gctacctett atagctgtaa tcttcaccaa
attggagaga tgagcttcca gaaccagctc ttcatcttet geacgttget actagggttt

105

420
432

60
120
180
240
300
360
407

60
120
180
240
300
360
384

60
120
180
240
300
360
420
480
540
543

60
120



ctgaagttgg
acgaggcectgt
cttgtggcga
gtcacgattc
tacgtaaccc
ggccagagag
ggccccatca
gaagtcccca
gctcttecaga
ggaccecttgt
acatacctce
aaccacgcag
tgccetecace
cccaactcca
aattccaccg
ctcaagaagc
gccaaattta
caaaaggttg
aacaccacgt
tttgtgctgce

<210>
<211>
<212>

<213>

<400>
cteeggeegt
ccacgagact
ctctectatge
atgtcaccat
catacattac
cgggccaacg
acggagccat
aggaagttgt
aagccatcaa
cagggccaag
agaagtacat
cegggeaccea
acacgatcgt
ctggcaagta
tgaccgegac
ccaagactcc
gcctceaacte

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

<400>
gaggctgtgt
ctacgctagg
caccatccat
catcacccaa

ccaacggggc

cagaaggcaa
gccacacgag
gdgdaaggcga
actggcatgg
agtgtcccat
gaacgctgcet
tcatcctece
taatatttgg
gtggaggagg
acaattgcectce
tccggetgat
tcaccgtcgt
taaccceggyg
cctteccteat
tcgeccggaat
tcececcaata
cagggcaatt
acagaaaatt
gtcaaggacc
cgtcecgtcegc

208
980
DNA

208
ggttgagggc
gtgttcgagc
tagggaagat
ccattggcat
ccaatgeecg
gggcacccte
tgtcatettyg
tgtcgtattg
gtccggatta
ttccaattge
gctgcgaatc
gctgaccatc
gattgcacct
catggtcgcecc
cgccacatta
cccacaaaac
gaagaggtac

209
305
DNA

209
tcgagcaagce
gaagacgaca
tggcatggta
tgcccaatte
accctccttt

aacgaggcac
gagtgtgctg
caacatecte
ggttcggcaa
acagaccaac
gtggecacgeg
caagcggaac
agagtggttt
tcccaatgte
ctctaaagac
caacgctgca
cgaggttgat
ccaaaccatg
ggcagcgtgg
ccttgagtac
taaaccaact
gcgtagtttg
cttcttcacc
aaatggcacg
tctcctgcag

agagtccgta
aagcccatcg
gacaccgtge
ggtatccggc
atccagecdyg
ctgtggcatg
cccaagegtg
ggcgaatggt
gcaccgaatg
ccttccecagg
atcaacgctg
gtggaggteg
ggccaaacca
gcctceccctt
cactactctg
gcgaccgetg

ccatcgtgac
ccgtgetegt
ttcggecaget
agccaggcca

ggcatgcgca

tacaccttecce
agtgtaaaca
gtcaaggtygg
ctgaggacgg
cagagctaca
cacgtctegt
gagtcctacc
aatgtagacc
tcegatgect
accttcaagt
ctcaacgacg
gccgtgtaca
aatgtcctce
ccctatttea
gaacatccaa
ctccctecca
gccagcgcta
gtcggcecttg
aaattegeeg
gctcacttct

actacacatt
tgaccgtgaa
tcgtgagggt
agttgaggac
gccaaagcta
cacacatact
gtgttccata
ggaaatctga
tctecgatge
gtggatttac
cgctcaatga
acgccaccta
ccaatgccct
ttatggacte
gcacgcttge
tggccaacaa

cgtgaatggg
gagggtctcc

gaggtcgggg
aagctatgtg
catactctgg

106

atatcgattc
agcagtatcc
tgaatcatgt
gatgggcgga
cctacaactt
ggctaagatce
cgttcgagaa
ccgaagcggt
ataccatcaa
tgaaggtgaa
agctcttctt
ctaagcecctt
tcaadacaaa
ccggcatggg
agagctcaaa
tgaacagcac
agtttcctgce
ggaccagtce
catcagtcaa
tcggccagtc

caatgtggta
cgggatgttc
ctctaaccgt
ggggtgggcece
tgtgtacaat
ctggctcagg
cccttteccet
tacagaaggt
tcacacgatc
gttgcctgtt
ggagctcttce
cgtcaagcct
catctccacc
cccgatcgece
tgcgacctcce
tttegttaac

atgttccegg
aaccgtgtca
tgggccgacyg
tacaatttca
ctcagggcaa

*e S
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ae o
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ccataacatg
agggccgcecg
tgcegeocaac
tggaccgget
caccctcace
gagcatccac
accctccaag
catcgcccaa
tggccttcceca
acctgggaag
cagcatagcc
ttectgcggge
aaccgacttt
cactttcgac
ttacccgceg
cggttttgte
caacgtgcca
gtgccccaaa
caacatateg
caacggagtg

atgaagaata
ccgggaccca
gtcaaataca
gacgggccag
ttcaccatca
gcaaccctgc
aaaccccaca
gtgatcagtc
aatggccatc
gagagtggca
ttcaagattg
ttcaagaccg
gaccagagct
gtcgacaaca
acgaccctea
tcgcetecegga

gacccactct
aatacaatgt
ggccggcata
ccatcacyggg
ccectgcacgg

180
240
300
360
420
480
540
600
660
720
780
840
800
9260
1020
1080
1140
1200
1260
1320

60
i20
180
240
300
360
420
480
540
600
660
720
780
840
900
960
980

60
12¢
180
240
300



agceca

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

<400>
ttaccgtcga
gcaaagctgg
cgacgacagc
teecccggtaa
ccacaagcgg
aagacaccgg
tcgecattgyg

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

<400>
cacaaggaag
aatcaagcca
catccaggge
ggcaagaagt
attgctggge
accaacacgg

<210>
<211>
<212>

<213>

<400>
agcgtggegt
aatggtggaa
cgaatgtctc
cccagggtgg
atgctgecgcet
aggtcgacgce

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

<400>
accgaacgtg
aagcaaagac
caacgctgeg
cggtgccgac
ccaaacgacg
cgaaccctac
ggagtacaag
cctaccggcet

210
411
DNA

210
tcacagccete
caacggaagc
cattctccaa
cccgeccaacce
gacaaaggtg
gattatcgce
gaagggatta

211
311
DNA

211
ttgttgtcgt
tcaagtccgg
caagttccaa
acatgctccy
accagctgac

g

212
334
DNA

212
tccatatcct
gtctgataca
ggatgctcac
atttacattg
caatgaggag
cacctacgte

213
1374
DNA

213
tcecgacgett
accgtcatag
ctcaatcagg
gectectacce
gatgtattga
cagagtgcte
tcegeceegt
ttcaacgaca

cttttcacag
agagtcgtgg
gcacatttet
attttcaact
taccggttge
ccagagaacc
ggaaattata

attggygcgaa
attggcaccg
ttgcececttec
aatcatcaat
catcgtggag

ttccctaaac
gaagctgtga
acgatcaatyg
cctgttgaga
ctecttettea
aagcctttca

ataccatcaa
tteccgatcega
aactcttctt
tgaaaccctt
tctctggaga
agggagcgece
gccccgcecaa
cggctacegt

L]
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LR NN
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ttggactagg
caagcatgaa
tcaacaaaag
acacggggtc
gttataactc
acccaattca
atccgaaagt

tggtggaagt
aatgtctegg
cagggtggat
gctgegcetca
gtcgacgcca

cccacaagga
tcaatcaage
gccatccagg
gtggcaagaa
agattgctgg
agac

cggtcaacct

ttccggggag
caccgtageg
caccacctcg
ccagcccecy
ttttgacaac
gggcatatcg
cacagccttc

107

aatcaaccct
caacgtgaca
cggegtette
accgccatca
gacggtccag
tcttcacggg
ggatcagaag

ctgatacaga
atgctcacac
ttacattgcc
atgaggagct
cctacgtcaa

agttgttgtc
catcaagtcc
gccaagttece
gtacatgctce
gcaccagctg

ggagatctect
acccacctce
aaccataggt
gtgatcatgc
gcteggtact
accacgacca
agcaagccag
attcagagct

tgceccttect
ttcgtgatge
acgagcgatt
aatttgegga
ctggtgttte
ttcaatttet
a

agctgtgatc
gatcaatggc
tgttgagagt
cttctteaag
gcctttcaag

gtattgggeg
ggattggcac

aattgccett
cgaatcatca
accatcgtgg

acaactgctc
tccgagteat
tcactgtggt
ttgggccagg
acatggcggce
cggccatact
tcatgccaac
tcaggagcece

305

60
126
180
240
300
360
411

60
120
180
240
300
311

60
120
180
240
300
334

60
120
180
240
300
360
420
480



aaataaggtt
actcttcaac
tttcacggcce
agcctacaag
ccagttcgat
ggtgtacaag

" aacggecdag

cttecgggaac
gaggaacaca
tccaggtgcet
ggttttcctt
tttgcetcea
gcccacaaca
cgcggagttt
tgtctcatac

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

<400>
atcctgtete
ggagcgcaaa
gatgagagcc
gaagcacgga
gttgtgccag
cgctagagaa
aatccactgg

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

<400>
ccggatcgag
acatttcetag
ctcttttatg
agcgtactaa
actatttacg
gtgagacaaa
cctacaaact
tggcacgcce

<210>
<211>
<212>

<213>

<400>
tecgggttett
attcagaatc
gtgtacetgc
gcacgagcac
tcttgttgag

gacgtcccga
tgcccaaaga
agcatgaaca
cagggegtge
tacacgggga
ttgaagtacg
aaccacccga
ttcaaccece
gttggcgtct
tggttgatgce
gtcgagaatg
tgttaaaaga
cgggectatt
cagttcagtg
ttttttttat

214
418
DNA

214
agtctccatc
atgggctcceg
gccttettea
ggtgtcacca
acgaagagca
ggcgaccggce
catggagtcc

215
466
DNA

215
tgattagtac
ggttcgcagt
attttgtggt
ctgtgaacgy
ttaatgtcac
tacggtatcc
cgagctttet
acagcgactg

216
757
DNA

216
tgtacaactt
aaatattatg
attgtcttca
aagtctcctt

agagagagad

ccgacatcga
atttcggtag
acgtgtcctt
ctggagtttt
acgtgagccg
ggtctagagt
tccacattca
agaaagatac
ctgtgaacgyg
actgtcactt
gagttggcga
tectgecggctg
ctaattttet
attgtttccc
agataaaatt

atcacttgceg
ctactgctge
cactgtygcgc
ggcattacaa
ttgtecacggt
tcctaatcaa
gacaactcag

aagttcaatt
cactgcgacc
aaatgagaca
tctatttcet
caacttagga
ttggtctgat
tcaaaaaatc
gtcacgtgcc

aatcggttgt
agatgctcca
aggaggacat
ctttgttetg
agatgggaac

sawe
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cgaaaacctc
cagtaggtgce
cgtgctgeccg
taccaccgat
ctcgctgtgg
acagattgtc
cgggtacgat
agcgaagttc
gtgggetgtce
ggatgttcac
attgcaatct
acagatagtc
tcttecttett
ctgaattcag
gtcttgcata

ccaagtaaca
tggtgcctcg
tctegtgtte
gtttgatatc
caatggcceag
agtcgttaac

aagcgggtygg

ttgtatcagg
ctgctcttet
cctattgaga
gggccggaga
ccttatggag
ggcccagaat
aaactcaccg
acaatacatg

atgtggatac
cagttccceg
ctaaagcaac
gatcaagtga
atttctaggg

108

tttatcacgg
caggggecga
tctaatgtet
ttcecctgceta
cagcccgtte
ttgcaaggaa
ttctacatcee
aaccttgtcg
attagatttg
atcacctggg
ctacagecctc
ctccacgaga
tcacctttee
ggagccacca
aaaaaaaaaa

tctgattteg
gtttegtege
ttgeccggetce
aagatgcaga
ctccecgggge
aatgtccagt
gctgacggac

gagagagagg
gcgtggctca
tgctatgtga
tccatgctea
tcactattea
atgtcacgea
aggaagaggdg
gcctat

agtgcagaaa
gtttaagtac
tactgtaaga
ttgttacaag
tttgtggtca

tecggeectagg
atgggacccg
cgatectgea
accccecctgt
cggggaccaa
ccaacataca
tcgccacagg
acccgccaat
tcgeccgacaa
gattggccgt
ctecctgcaga
aattcataac
gttttcgttt
gttgtttgct
aaaa

aggaagacga
gaatgattct
ttgctcaggce
atgtgacgag
ctcgaatcat
acaatgtcac
cggcatac

gacgatggga
aggcgaagte
gacaaatcgg
caagggtgac
ctggcatgga
atgccccatc

cacggtgtgg

ctgeccacga
ctteccatca
ctttggaccg
ttcatttttc
ccatgaccct

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1374

60
120
180
240
300
360
418

60
120
180
240
300
360
420
466

60
120
180
240
300



getettttge
tattcagatg
gccagagatt
ttatggagtc
cccggagtac
actcactgaa
tatacacggc
cgaacaacac

atggctcaag
ttatgtggga
catgctcaca
actattcatt
atcacacaat
gaagagggca
cctataatca
acaatcgtga

<210> 217
<211> 251
<212Z2> DNA
<213>

<400> 217

acacaagtct
tgagagagag
atggctcaag
ttatgtggga
catgctcaca

ccttetttgt
agatgggaac
gcgaagtcct
cgaatcagac
a

<210> 218
<211> 762
<212> DNA

<213>

<400> 218

gcctggecagt
accaatecctt
ccaaagagtt
taaaggtact
cattggaaaqg
aaacaaatgc
tgaagagaga
aaatgaggaa
gctcttctaa
aaatgatagt
gaaaacatcc
attgtteccge
caattagatt

aatgtctaat
cttgtyggygtt
cattgaggaa
gtecgecaccea
cattagtgcg
taaatttgtg
agagttggcyg
aagaattgga
gaacaactta
ccagaatgtt
cagtacccca
acatatgtat
gtttcacgtec

<210> 219
<211> 1144
<212> DNA

<213>

<400> 219

aaatagctca
ctgctctatt
caaccgtcgg
cattttegac
gcectgtettyg
ggccatggag
gtttactgct
gcgegetcete
ggceccacctce

aaggttagtg
tcgetatttt
aagcgcacca
ctcgggacca
tggttgaagc
ttattcaagg
ctcggectatg
cggegtetet
aggcaaaagt

gcgaagtcat
cgaatcagac
aaggcgacac
ggcatggagt
gcecaatecce
cactatggtg
ttttgectgt
tatctgaatg

tectggatcaa
atttctaggg
ctactatgat
cgtattgact

gaacaactcce
gtgaggtcag
accaaggata
tetgtgggag
ggtgtgccaa
tgtgaagagt
atactggtga
aaactgaagg
gacaagttac
gaagcaaaca
agcgttcata
tttcaggttyg
tttacggcge

tcgegaccta
ggctgggect
agcttccccee
tgcegeacea
tcggttecgt
gccatgactt
accaaggcte
gctecegegga
gtgtcgacag

ctactatgat
cgtattgact
catctacgtt
gagacaaata
tacaaactca
gcacgctecat
caacggcacc
gtatgca

gtgattgtta
tttgtggtca
ttegtggtga
gtgaatggtc

tggaatttgce
atatcgtgca
gaggtatgct
gatttctaac
tgatgtgctg
ggggaatagg
ggaattcgat
aaactgccaa
tccatcatat
attagttaga
tttctgecatt
tcaggtttcecc

agggggttgt

aattggtgte
cctccteceg
tcagccccea
gaacctccac
gaacaccatg
cgtgttcgceca
gctecgetett
gctcctegtyg
catgatcatg
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ttcgtggtga
gtgaatggtc
aatgtcacca
agatatcccet
agtttccttce
agtgactgga
aactaccctt

caagttcatt
ccatgaccet
aggagacacc
tgtttecctgg

ttggggattg
tggtgaatct
ggtgggttgg
tcacagcggt
gcccttcttt
aatgcaggtg
caaaggtgaa
gcgagcagtt
attcctcaag
agagaacgtg
tcgcattaaa
ccagagttga
ga

aacagctagc
gcacttctag
gcatggcccg
aacctccgag
gtgatccaat
gaccgcaagt
ggtcgtceatg
aacaagcgcg
tatatagaag

st
-
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aggagacacc
tgtttcctgg
acacaggacc
ggtccgacgg
aaaaaatcat
cacgtgccac
acaagtttga

tttctcttgt
gctcttttge
tattcagatg
gccagagatt

gcttccagta
gccatattac
gcgecctcaga
tggaactcta
gccgagcaayg
aagaaaatgg
gaaggagatg
agtgaaggag
ggaatgcatc
taggacgaac
tttactttgt
acctcatttt

caatggagtc
ttttecttet
tgatcggcaa
ccaagcatgg
cagctegage
gttcccaage
gtgactactg
tcaacgatac
aagaaatggc

360
420
480
540
600
660
720
757

60
120
180
240
251

60
120
180
240
300
360
420
480
540
600G
660
720
762

60
120
180
240
300
360
420
480
540



agtcaaacaa
atttaatgtg
tgggccegag
agccgacttc
gaaggacatg
gcgaaagcta
tgagggcgat
tctggaaatyg
ggagctactc
ggggttgaac
ggtg

gcaacaaaag
gtgggcaaca
ttctacgacg
atgccatggt
ggtcgageca
aggggagaga
ggaaaagaag
tttttegeeg
cgccaacccyg
agaaagctcg

<210> 220
<211> 5€3
<212> DNA

<213>

<400> 220

agctcaaagce
tceceggeact
ccccageatg
tccacaacct
ccatggtgat
tcgecggaccg
ctettggteg
tcgtgaacaa
tcatgtacat
tatctcactt

ttagccaatg
tctagtttte
gcecegtgatce
ccgagccaaqg
ccaatcagcet
caagtgttcc
tcatggtgac
gcgcgtcaac
agaggaadgaa
cctetttete

<210> 221
<211> 447
<212> DNA

<213>

<400> 221

taatgaaggc
cggatgtttc
cgacggcace
tcegtcccacy
tgtgggagga
aacaaaagct
ctcatcgggt
taagcgaaga

ccaagatgag
aaaactacct
acttctectc
cgacactatt
tccattgagce
actattgcct

catggggtygg
agagattgac

<210> 222
<211> 494
<212> DNA

<213>

<400> 222

ttaccttgge
ggtggttgag
gaggaagaag
agaatctcag
agttgcggga
caatcctgaa

gatttectge
ctgaaagaga
ggcgacccag
ccggaagact
acagacacgt
aagttagaga

ggcaaggaat
tggtgctcete
ccatgaaccg
tgaaatggtt
tgaggattgce
tgagaacaac
gccctcacaa
gatcggagag
agtcaatgaa
aggaaaatga

gagtcctgcet
cttectcaace
ggcaacattt
catgggectyg
caagcggecca
caagcgttta
tactggcgcg
gagacggecce
atggcagtca
ctg

attgattcta
taccttecagt
ccacacgcgt
gtgatggtga
ttcaagcctg
tttggactygg
acgttgggcet

atgacgg

ccatactaaa
aattecgatge
agctcgcaga
acteggactc
catcgcttac
aggcccgaaa

cgacttatet
acgggatcta
gttcatggag
ggatccgcag
cgaaggcttt
gaatgattte
tatctettece
tacaagtagc
aaaggccaaa
cacggaaaag

ctatttcgct
gtcggaageg
tcgacctegg
tcttgtggtt
tggagttatt
ctgectcttgg
ctcteceggeg
acctcaggca
aacaagcaac

tgattggceca
gcattatctt
catcggcetga
atgcatgggc
aaaggttcga
gacggagggc
tgttgatteca

gttggtcgat
gttcattcag
cagcatgatc
catgatcaaa
attagaatgg
tgagattgat
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cacttcctcet
ttggacccaa
tgggctggcea
gggatcaagg
gtgaaagaga
ttggacgcag
cagaacataa
accatcgagt
gatgagattg
atgccatttt

attttggcetg
caccaagctt
dgaccatgccg
gaagctecggt
caagggccat
ctatgaccaa
tctctgctee
aaagtgtgte
aaaagggcaa

tgatagtttg
ggagaccctt
ttgcactata
cattcacaaa
gggcaatggce
atgccctggt
gtgttttgat

tacaatggag
ggcttgatca
agtcatcttc
gggcttgtce
ataatgacaa
tctgttattyg

s0 @
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ttctecctgge
aatcgaagga
agcccaacgt
caggcatgge
ggttggagga
tattggatta
atataatcat
gggcgatgge
accaggttgt
tgcaagccgt

ggcctectee
cceccctecage
caccagaacc
tccgtgaaca
gacttcgtgt
ggctecgeteg
gcggagcetce
gacagcatga
ggaatcgact

ttagaagaat
cgactaaaca
ggaggatact
gacccteagt
agcgaaaagc
gececccttgg
tggaaaagag

tcaagaagag
acgagcaccg
tgcatctaca
ttgttttgtt
acttactaaa
gccacgatcg

600
660
720
780
840
900
960
1020
1080
1140
1144

60
120
180
240
300
360
420
480
540
563

60
120
180
240
300
360
420
447

60
120
180
240
300
360



tctggtagaa gaatcggatg tttcgaatct accttacctt cagtgcatca tettagagac
ccttcgacta aacaccacgg tgccacttct egtccegecac gecatcatcag ctgattgeac
cattggtgga tact

<210>
<211>
<212>

<213>

<400>
dgttgtcagat
ggacgagaca
gaagagattg
cgccctegaa
tttgaacatg
gctgctaatg
tggcaggagt
cgtcaaggaa
ggaagagtgc

<210>
<211>
<212>

<213>

<400>
gcaggcttcc
acaaacccca
ctctcggaat
agacccatga
acgacaagtc
tatccaatac
atgaagtatt

<210>
<211>
<212>

<213>

<400>

ctegtttatt
ttggtgcecgec
aatactctcg
gccgaagttt
ggagatcaaa
caattgggaa
aggcttcecet
aatggagtca
tgcattgctc

<210>
<211>
<212>

<213>

<400>

223
492
DNA

223
gcgatcccgg
gcgaaagagt
tcectgeeeca
ggtcggaatt
ataatagcgg
aacaaccgtc
aggcccgtygg
gcactgegtt
ac

224
391
DNA

224
tcegggaccet
cgaagctctc
gaaaactaca
ccatgttttt
ctcagtaatt
aaagctcttce
ccgaacaatce

225
536
DNA

225
tacaagctge
atttatttgg
ttctegtgaa
tcaagccaga
actttgggtg
cgcttettgt
tggatgacat
cgctgcgcaa
acctgaaata

226

463
DNA

226

ctcttggctg
tggatgtttt
aagacgacag
ttccagattt
ggactgatac
gtgcattgaa
aagagtccga
tatatcctcc

ccagyggtgge
ttccaccteg
gtggtagtct
gcgggccgaa
tgggceccaat
agcgtcaaga
aagcagattce

ggtgaaagaa
taccgcgtce
tgtttgggcey
gagattcatg
ccttetette
agagtttggg
aaatggcgaa
agctcgtgag
ggtcatcagg

gttggactca
ggctcagggyg
agagcaagat
tgacgcggat
ttcgacggtyg
gaaggcgcaa
tgtgaaaaac
agtaccggtyg

cgattgtggg
ctcagaagta
ccteteegge
cggtcataca
atggatccca
ggttagaagc
t

actcttcgac
tgcaatgtat
attgggagga
gaaaaagttyg
ggagcagggce
ttggcacagc
aatcaagaag
ctcteggeta
tttecgagtga

111

ggtggctata
tggctagagg
ttcatggatt
acagttatta
gcgatcacct
caagagctgg
ttgacctacc
aacggcctta

aaacctgttc
cggecctete
catggcaaag
gtcagttcag
ctggecgtttg
cctggaacat

tccatccatc
tggggtatga
accctaagtc
ggtctgaagt
ggagaagatg
tgttgcactg
tggatatgaa
ttccgacacc
aacctgtgga

gacgatcgat
agcatagaag
ggatgatcaa
aggcgacttg
gggcgctatce
acacccatgt
tccaagccat
gaagctccat

cagttgggta
atgtgtgtct
caagttctca
tgcctttett
ctcagacgca
ttgagaagag

cgggccttta
aatcccgcag

atgggaggac
agatgcaaat

cccaggacag
cttcaactgg
tgaaatgttt
acgccttgaa
gataga

420
480
494

60
120
180
240
300
360
420
480
492

60
120
180
240
300
360
391

60
120
180
240
300
360
420
480
536



gaaaggtacc
attttattcc
atcatgcatg
cgttgcccat
agctgtctat
tegtetette
gcagaattcc
ccecegtatgg

<210>
<211>
<212>

<213>

<400>
ggctgagect
atatagctaa
acagtgaacc
ctgetcttct
gcagactgce
agattcctcea
gcecteggetce
aaacccatga

<210>
<211>
<212>

<213>

<400>
gaattgecttt
gttattcttc
cttcctecgg
ccacaccaaqg
ggctcctatc
catgatctgg
tccteceogacyg
gtgttacagt

<210>
<211>
<212>

<213>

<400>
actgtgacca
tgttagcagg
aaggtctcaa
tactagagga
atgttttgcet
taaaatctgt
aaaacatgac
atcttgtccg

gtccegettg
agtttgtatg
gagcaacttyg
tatcggcaat
gaaatacggg
tccagaaata
ctetgetget
ccecttgetgg

227
463
DNA

227
aatcatggtt
tatcaaattg
atctaaaaaa
ttttgttgta
cceggggecet
ccgatcactg
tactccegee
tcagcttttt

228
463
DNA

228
ctgcgtgtec
tgggcgtggt
ggccttttca
caattacagc
tcactttggt
ctttcgccag
tecgecatttte
tgctgagcetc

228
463
DNA

229
agacctaatt
gtcetttgaac
ccgtcgattyg
acacgcttceg
cgcggectcet
catctatgta
acggtgatta
ctggttcgga

<210> 230
<211> 543

aaaaatatct
tgttatctect
tccaggaaaa
cttcacatgc
cctctecetgt
gccagtgaat
attaaggtat
aggcaagtge

attacatatc
tttgagatag
ctggcgatgg
ttggtagcag
ttetegttge
gcagagctgt
ttagtcgtct
gccagcagaa

agttcatgaa
gacgggatgg
gtggccgatt
tctctctatg
cgtttettct
cagacctceca
cceetatggt
aagacgcata

ggtggcattg
atgggagatt
aagaacatac
ccaccgceagda
gcggatgaag
tatattgtce
tatcttgaca
ctecgtegtct

acagctttta
gatcgtgttg
gaaaaggcag
taggaaagat
ctectecgect
ttctcaaaac
tgacctacaa
gtaaactttg

ttgaaccttt
atgtttgctg
agtttgtaga
catggagcaa
ccattatcgg
ctatgaaata
cttctccaga
ttcectetge

tgcccatact
ggtttcttat
gttggaaacc
aaatatgggc
ccagatgtgg
accatcggta
ccttactgga
gattccttcc

ggatcaagtc
ttataccata
acaagatcca
ataaccccaa
atctggagtt
atgcaattat
tttgttttgg
gcaagcatag

112

gattggacgc
gagatgtgtg
actgcccceg
tcctcaccga
cggetcetact
ccatgatcag
tttgtcegge
cgt

gtagtagatg
gtagatatag
gttttgtata
cttgttcagyg
caatcttcac
cgggectctc
aatagccagt
tgc

tttattttaa
tceggggaag
ttcacatgat
ctctcatgte
ccgaggagtt
cgaagtactt
ggcagatgcg
gcc

aatgataaag
cttggcatgg
agacgacttg
ctacatgcca
cgaaattact
tagatttcaa
atttgttttg
agt

sase
L XX
*® &
*e @

LS an

aattataaac
gctgagccta
gggcctttct
tcactggcag
ccecgecttag
ctttttgecea
ctcatatttt

ttgtttgtgg
ctagattagt
acactcgtca
aaaagaaaag
atgctaggaa
ctgtctctecc
gaatttctea

tctecgectact
aaaacagaag
gggagagctt
tctecgecte
cctgaagact
ttggtataat
taaaatctgt

gaaacgtttg
attgatette
ttagggaaga
gatctegtgg
cgagacaata
tgacttaaat
ttggtaggat

60
120
180
240
300
360
420
463

60
120
180
240
300
360
420
463

60
120
180
240
300
360
420
463

60
120
180
240
300
360
420
463



<212>
<213>

<400>

ggcaccagac
gcctegtete
gccgatttta
tcaaaacact
agatgecegyga
aaatggagat
acagcaattg
atggaggctt
gtttaatgga
tga

<210>
<211>
<212>

<213>

<400>
ggaatcctect
gcaatatcgg
cgcegtegttyg
caagctatgg
ttatccgctg
gttaatgctt
ccagaaagat

<210>
<211>
<212>

<213>

DNA

230
gagctggaac
gtttatttac
ttccgecact
caagttctgg
agcttcaaac
caaaattctg
ggaacgcttg
cccgaagcetg
atcacatcgce

231
381
DNA

231
ttgatatgtt
aggcgctgat
gattggatcg
taaaagaaac
agtcctgcaa

gggcgattgg
tcacgggaag

232
384
DNA

<400> 232

ccacttcggce
aaaaggccca
acatagcaaa
cagctccact
tcccagagaa
ggaaggaacc
gccaggattt

<210>

<211>
<212>

aacagttgaa
ggcagagctg
attgcecctat
gataattcct
cacgcaggtg
tctgaaattce
tgaactgata

233
405
DNA

<213>

<400>

gagaagatga
ctcgtectgt
tgaccttcgg
aaagtttact
tggatttgca
tagagaaagt
tggatgcctt

233
agtttcecget
caacatcaag
taaaaagtat
gttactcggce
aggtctcaac
aatagaggaa
acttgcagcc

gtgtcgttgg
aagctgtggt
tgtcttcgga
ttaatatttg
ctgagagatt
cgtggcttcc
ttgcagaaat
atatggatgg
cgagggctaa

gcteggtggg
aaaccctcca

catggcatgc
gcttcgactt
tgtgttgggg
gaggaaccca
a

tgggcaatgg
gatgaggttg
ctacaagcag
cgaagagcag
tttgtgaata
aaaccggaaa
ccat

atgattcget
caacttgcegt

tcggaccggyg
tcctttaata

cgecggetga
catgectgcce
tctgeggata

*ro 0 e
soes

attgggtecgt
gaaagaaact
geecctgcaat
ggcgattgga
catggaaaga
cttcggagca
tgggctggea
cccaaatcaa
ggaactgttt

tcagacacag
gtgatgaaga
gaatctgatc
cacccagcegg
tacgaattcc
aagttatggg

ctgagcttat
ttggtcgaga
tagtgaagga
acaactctgc
tctggggcecat
ggtttttaga

ctattgttaa
catcecettgt
attcaggagc
ttggagaata
agaagctacqg
agaatcggag
aagatagaga

113

atggtaaggg
ctgaggctat

gtcctggget
aggaactctg
gttgggtctg
gggaggadaa
cagctcttgce
gaacttgaca
gcgattccga

cgcctacaat
aacttcagga
tgcctcaget
ggcctctttt
ctaaaaacac
aggacgctga

cagaaaacca
gaagagaatg
ggtactcaga
cgagattggt
cggaagagat
ctgtaatact

ttcagatgee
gacagctata
attcagttca
cataccttac
tacaacacaa
caacatgacg
gctcc

*see®

aatctgatct
acccacaggg
atgaaatctce
agtcatggga
aggtagatac
gatgcccagg
actgtttcaa
tgatggaaag
caccccgect

aatagagtgg
cgagetyggaa
cgtttattta
gaaccgtcgc
tegtgttete
aactttcaag

acgctactga
gaggaatcag
ttgcacccag
ggatatgttg
cccaacgttt
gactacagag

cacaaggact
gtcttgagga
atgatcaaag
ttgaactgga
gaccagttge
catgatcttyg

60
120
180
240
300
360
420
480
540
543

60
120
180
240
300
360
381

60
120
180
240
300
360
384

60
120
180
240
300
360
405



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

<400>
catatacgat
tgtggggcaa
gaatatcaag
ggagccagta
gggaatccct
gtcacagccc

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

<400>
ctgtgtgtta
cagatgaaga
gaaggcatga
tgectaccett
aaacaccedeg
tgatcggagg
gccctacctt
tcgaaggttt
gtctattgaa
tagaggaceca
tgccttcaga

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

<400>
gtctcgagtt
ggaaatgatg
gccaagatce
tcttttgcag
gataacgttg
atcggcacct
atcaggcctec
atcggcaagg

<210>
<211>
<z212>
<213>

<400>
cttctagaaa
agagatggcc
categtggaa

234
348
DNA

234
caagagagtt
gcacaaacgg
agattcttge
aaaactggat
tatacctatg

ggggctacag

235
640
DNA

235
agctagtagt
tttggagtct
acaccttaaa
atctccagtce
ccteegeegt
cactggatac
cgctectegeg
caagagcctc
tgcgatcaag
agacaggatt
gtttggaaac

2386
464
DNA

236
ttttettatt
tggatcgtgt
geegectegt
gttactacct
ttatcttagg
ataccatcaa
ctgccaacac
ctetggagag

237
315
DNA

237
ccgatcgagt
gcgaagagca
gecagtgeta

tgctgaatgce
aggaccaaga
cttcagagtt
ttgctctcaa
tgtcttctaa
ctcccectag

cagtcaagca
caattatact
gacatgaaca
acagcagagt
daaaaccact
atcggaaagt
agggagtcca
ggcgtcactt
caggtcgatg
gttgctgeca
aacgtggatc

taattaattt
ccatgetgtg
tgaggccgag
tcaaacattg
ggatggaaat
agctgtggat
ctactcaatg
ggtgtatgtt

tcgccggaaa
aggtcctggt
agtccggteqg

aattaagcag
ccggattgtt
tggaaatgat
ggccaagatce
ctcttttgcea
agataacgtt

ttgaaggcat
gtgtgttaag
gatgaagatt
cgcttctaga
cagagatggc
tcatcgtgga
ctctctccaa
tagttcacgg
tggtaatctc
tcaaagcagc
gtgtccatgce

tctttttaga
gagccagtaa
ggaatccctt
tcacagcccg
gccaaagtgyg
gatccaagga
aatgagctcg
ccagaggagc

acaccgcgcc

gatcggaggce
ccctacctte

114

gttgatgtgg
gctgccatca
gtggatcgtyg
cgecgeettyg
ggttactacc
gttatctt

gaacacctta
ctagtagtca
tggagtctea
aaccgatcga
tgcgaagagce
agccagtgcet
ccccgccaaqg
agacatatac
tgctgtgggg
cgggaatatc

gattcttgce
aaactggatt
atacctatgt
gggctacagc
tgtttaacaa
ccttgaacaa
tgtctttgtg
aaat

tccgecegtga
actggttaca
gttctegega

taatctctge
aagcagcegg
tccatgcetgt
ttgaggccga
ttcaaacatt

aagacatgaa
gtcaagcatt
atggtattat
gttegcegga
aaggtcetgg
aagtccggte
gccaagatcg
gatcaagaga
cgagcacaaa
aagagatttg

ttcagagttt
tgctctcaag
gtcttctaac
tcceectaga
ggaggatgac
aattctgtac

ggagagaaag

aaaccactte
tcggaaagtt
gggagtccac

60
120
180
240
300
348

60
120
180
240
300
360
420
480
540
600
640

60
120
180
240
300
360
420
464

60
120
180



tctctccaac ccegecaagg ccaagatcegt ccaaggtttc aagagcctceg gegtcacttt
agttcacgga gacatatacg atcaagagag tctgttgaat gcgatcaagc aggtcgatgt

ggtaatctct

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

<400>
caaagtcacg
ccctceccaaga
aagttcattg
tccactetet
aacctagtcec
gatgtggtaa
gccatcaaag

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

<400>
atcaagttcyg
gagcagagtc
tgctaagtcc
caacgccgaa
atacgatcaa

<210>
<211>
<212>

<213>

<400>
tctcgcacag
gatggcatgc
cagcatggga
tcaaccgcag
tctecattatt
cgggcgccca
tcagtctetyg
tttggtgaaa
tcttgatcag
tcettcagag
ttacatagaa
catctgctge
cceccccacca
tactggggac
caagtctatt
atgggagaat

gctga

238
376
DNA

238
tcagagaccg
tggcagagat
tgaaagcgtg
ccaacceage
atggagacat
tatctactgt
cagceg

239
297
DNA

239
ccggaaaaca
ttggtgateg
ggtcacccta
atcatcaaag
aagagtctgt

240
951
DNA

240
ttgacgacgt
gctactgatg
ggagadaccg
tacaacgccg
ggcgccacceg
acttatgccc
gtggattcgyg
geecatecaggce
ctcaagattg
tttggacacg
aagagaaaag
aactccatag
aaggaacagt
gatattggcg
catttcagac
aagattaaca

<210> 241
<211> 371
<212> DNA

atcaagttecg
gagcagagtc
tgctaagtcc
caacgccgaa
atacgatcaa

ggggcaagca

ccacgcccgc
gaggcgecegg
cctttgttcet
gtttcaagag
tgagtgcgat

tttettgtat
ttgcacgtca
cceggtegat
agaacaacca
ggttcatcgg
ttgtgeggece
gtattcaagt
aggttgacgt
tggatgccat
atgtagaccg
tccggegtge
ctggctggcce
ttgagatcta
cgtataccat
caccaaagaa
gaactctgce

ccggaaaaca
ttggtgattg
ggtcacccta
atcatcaaag
aaaagtctgt
cagctagaag

tgtgaaaaga
atacatcgga
cgagacggag
cttaggegtg
taagcaagtt

ttgtagegtt
gtttctgcea
caacctecacc
tgatcaggac
tcggtttgtt
gacaacatta
tgtttatgga
tgttatttct
caaggaagtt
agcagatccc
agtggaggaa
atactattat
tggggatgga
gaaagctgtg
ttttctcaac
aagagtatct

115

ccacgcgcgce
gaggcgcecgg
cctttgttet
gtttcaagag
tgagtgcgat
accaagacag

ccctceccaaga
aagttcatecyg
tccactctct
aacctagtcc
gatgtggtaa

cggcacgatce
tgegtccaac
tgcaatggcece
accacagttg
gcagaggcca
agttcgaagc
tgtctacatg
actgttggtg
ggcactgtca
gtagagcctg
gcaaagattce
cacacacatc
agcgttaaag
gatgacccte
ttaaacgaac
gtctcagcag

tatgaaaaga
atacatcgga
cgagacggag
cttaggcgtg
taagcaagtt
gattgttgca

tggcagégat
tgaaagcgtg
ccaaccecegce
atggagacat
tctctac

ggggaaaaac
ccgtgeegte
tctcecececgcee
ccacaagggt
gtgtgaaatc
ccaaggtcat
atcacaattc
gagccctaat
agagatttct
ctcttagttt
cttachcata
caactgagct
cctttttegt
gtactctgaa
tcgcagacat
a

240
300
315

60
120
180
240
300
360
376

60
120
180
240
297

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951



<213>

<400>
tttagctgac
tagggttttg
ttcacagggce
cttcaaagca
attagatgat
agttgccatt
" aatggaaata

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

<400>
taatggcgag
cgagcatgtg
gctgaggcaa
cacttcgate
ggacgtcgag
caaggaatgc
gctcacgggce
ctgtgctgga
tetteccatce
ttgccaagta
ttetygtttgg
gtaaattttt

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

<400>
tcetggtega
tccaaaagat
gcgttcgagt
ggtcctatcc
agggcgtgat
aactgattga

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

<400>
cccaagectg
gctgcagtte
ggacgtgaac
gaagctcatg
ggaagagaac
ctacgtcggg

ggtggtcgac

241
attttattaa
ataataggag
tatccaacct
aagctacttce
cacaacagcc
cctcagcatt
t

242
687
DNA

242
ctccaccegt
ttcacctacyg
gtcectggteg
tteccaaaaga
ggcgttcegag
aggtcctatc
gagggcgtga
aaactgattg
tcttaggaat
aatctcatgt
tcetttttgt
acatggaaaa

243
344
DNA

243
ccaggcactg
cgtggccette
ccagtacgag
attgtacaag
atcccctgge
tccgetgetg

244
681
DNA

244
gattacggct
cttgccaacc
tecttgggece
tccteccacct
ctcaagagcg
tccaacggceg
cgggagtacg

ttcaaagtgg
gcacgggata
acgttcttgt
agcaattcaa
ttgtggatgce
tggatcagtt

ctecactactg
ctgatgacge
accaggcact
tcgtggcectt
tccagtacga
cattgtacaa
tatcccctgg
atccgctgcet
tgtectatat
atccaatctt
ctccteccaa
aaaaaaa

gtgaatggcg
gaggaggagc
acaggaaacc
ctggtgayggg
gaggacttcg
gagtgcctaa

tcaagggagc
ctgtgaccaa
tgatctegtce
tcctggtege
tggtcaagaa
agctccacce
tcttcgecta

caagatgaca
cattgggaaa
ccgtectget
agatattggce
aatcaagcaa
taatatcata

tgagagggac
ctgcagecgcece
ggtgaatggce
cgaggaggad
gacaggcaac
gctggtgagg
cgaggactte
ggagtgccta
tetttetect
ttctatcaag
gtgaagaaat

agagcgagct
tcaaggcccea
tcgccatcee
aggagctggg
acaaggtcett
gcggttggaa

tgagatcgce
ccatgtceccecag
gaggaagact
cctgtgccag
cacggtgaac
gtcgeggttce
catcgatgac

116

ggtctcaagg
tacatggcaa
acagcagctg
attcatattc
gtagacatag
aacgccatta

ctgctcaaag
acctaccegce
gagagcgagc
ctcaaggccce
ctcgcecatece
gaggagctgg
gacaaggtct
agceggttgga
tctttttece
agacaattgt
tggagaatat

gaacccgagc
gttgccgaag
caaccagatc
gactgccctg
cactgcgatc
cggt

atggcctcat
agcgcecggage
gccgaggeca
gccatcgacc
caagtggceca
agcgagaaag
ccetgcageg

actctgctaa
aagccagcgt
cceetgatte
ttgaaggatc
taatatccge
aggatgttgg

tggtegacceg
tgatgcagaa
tgaacccgag
agttgccgaa
ccaaccagat
ggactgccct
tcactgegat
acggtgctcc
tttcecgttac
atttcttgtt
aagtaattga

acttegatct
gacgtcgagg
aaggaatgca
ctcacgggceg
tgtgctggaa

actgctcgga
aacacaacca
tcgatgtgct
tgaggcacct
agaaggtcct
acctgatcaa
ccacgtaccc

60
120
180
240
300
360
371

60
120
180
240
300
360
420
480
540
600
660
687

60
120
180
240
300
344

60
120
180
240
300
360
420



cctgatgceag
gaagaacccc
actcctcceg
cgctaacaag

cgggaccggt

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

<400>
tttgcaatcce
aagcgctctc
tacgacctct
aatggagatg
gagccaccat
cctegacgag
ggagtcccte
gctcteggag
gaacaaggga
gacgaagcaa
cggcaacggce
cgtcecgggtce
catcaccaag
tgcctecagge
ctccaaggcc
cgggattgac
cacggcagte
cctgtecgag
agaccacttyg
ggagcacatt
tccgctcecag
gccccagatt
caatgacaac

ggggaccccg
gctcatgtte

<210>
<211>
<212>

<213>

<400>
caacagtggc
ggtacccttt
accecgctggg
attcttcgag
tgccttaget

aaactgaggc
agcacctcca
aaggaggtcg
atcagggggt
ttgectcacgg

245
1455
DNA

245
tctgaatttt
ctccagttgt
tgtatcggac
gagagcacca
gccgacccac
gtgaagcgga
acgatagccc
gcggcccgte
actgacagct
ggcggtgett
acggagtcgt
aacaccctcce
ttecteaacc
gacttggtcc
gtcgggectg
acgggcttct
gggtctggec
gtcctgtcag
acgcataaat
ttggatggaa
aagccaaagc
gaggtgatcc
ccgctgateg
attggtgtct
gcgea

246
294
DNA

246
atcacgcegt
tcctacatceg
gagaccctca
ttgcagccga
gccatagtgce

<210> 247

<211> 1520
<212> DNA

<213>

<400> 247

aggtcctegt
tcttccagaa
agaacgcgag
gcaggtcgta
g

ccctaactag
cttcettegt
ccggateccge
cecggecaccgg
tgaactgggg
tggtcgagga
aggtggcggc
ccagggtcaa
acggggtcac
tgcagaagga
gccacacccet
tccagggcecta
acaacatcac
ccctctecta
atgggaagtc
tcgagcetgea
tggecttccat
cgatcttcge
tgaagcacca
gcgcttacgt
aggacaggta
gagcggcaac
atgtcgcgag
ccatggacaa

gecttgecget
cgggtetttt
cggccaaaca
aggaaggact
tttttgaagc
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ggacgatgcg
gattggggct
agctcagtte
cccattgtac

aaataaagag
tcgectecatcet
tatcgttaac
caacggcctt
ggcggcggca
gtaccggagg
ggtggcgagt
ggccagcagce
cacegggttc
acttataagg
gcctcaatce
ctcecggeatc
cccgtgectyg
cattgcecggg
cctggacgcet
gccaaaggaa
cgtcctcttce
agaggtgatyg
tccegggeag
gaaggctget
cgctetecagg
caagatgatt
gaacaaggcc
cactcgcctg

cegeggeteg
gacgggacgt
agcctttgag
tgcccttgtg
taatatgcte
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ctggacgacyg
ttcgaggagg
gagagcggga
aggttcgtga

attatataca
ctcocetegtac
gtacacacgt
cacagcctect
gcagccctca
ceggeggtge
caggaggggg
gactgggtca
ggcgccactt
ttcttgaatg
tccaccecgag
cgttttgaga
ccccteocaggg
ctcctgacgyg
gtcgaggect
gggttggcge
gaggccaaca
caggggaagc
attgagtctg
aaaaagttge
acttctccce
gagagggaaa
ctgecacgygtyg
gcggttgegt

atctccgect
cccaattcea
ctegetggga

aatgggacgg
actgtcctet

LEX X ]

s @
»

tegaccggga
agctcaagge
actcggegat
gggaagagct

tacacgagca
attattagca
tctagtgctg
gcgecgeegy
cagggagcca
gcecteggegyg
taggggtcga
tggagagcat
ctcaccggag
ccgggatctt
ccgecatget
tectcgagge
gcaccatcac
gccggeccaa
teccggetege
tcgtgaacgg
tactcgeggt
cggagttcac
cggctataat
acgagatgga
agtggctagg
tcaatteggt
ggaacttcca
ccatagggaa

ctggtgactt
aagcggtegy
tcagtggtgg
gagttgggtc
caga

480
540
600
660
681

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
il40
1200
1260
1320
1380
1440
1455

60
120
180
240
294



gtgatctggt
tcagatcceag
aaaagcccett
gagcagcact
taatctctge
ctcacaagct
tggacgggag
gccaaagcad
gattatcaga
agtaattgat
tggtgtttcc
tcaattctca
tgggcctaat
cacttctgag
gcataaccag
cgatattctg
aaggcatctg
gaaaaccctg
tttgctecag
cagctaccca
agaaggtgag
gctgaaggca
cagccctctg
aaaccagctc
aattatttac

cgcgaggacg

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

<400>
ctctcattct
gtgcagaagt
ggaattcaca
tcegetgaat
acgaatgtgg
tgcccaggtg
cgcgaaggcg
ggatagctat

<210>
<211>
<212>

<213>

<400>
gaacttggtyg
gcttettgta
gacctgtccce
caaaaccgtt
cgatgcgtcg
taatgtctct
ttgccecegge
actgtcegga

tceectgtet
agatggaatt
tgaattgcag
ggcttccatt
catgttctgce
gaagcaccat
tcttatatga
gatcgctatg
tctgcaactc
gttgccagag
atggataatc
gagcttgtga
cccagectgg
cttctttacc
gatgtcaatt
aagctgatgc
gaggaaaaca
agcacagggc
gtagtggata
ttgactcaga
aaggatccca
cagcttgaac
cccaacagdga
ggtaccctte
tgctectettt
aagcctctgt

248
4489
DNA

248
gaggttcatc
ttgattegtg
ggcgaagtga
tgggcagcceg
gaggagtttc
gcagccgtgg
cgggtagatg
ggcgttacga

249
512
DNA

249
aagttaggaa
ctttcatttg
aatgctgagt
cecggetgetce
gtgcttttaa
ctgcactcat
gtggtttcat
ggtccgactt

tatattgcetg
gaaatgagcg
cctaaagaag
gtgtgttteg
gaggttatga
cctggccaaa
aacacgctge
cgcttegeac
acatgattga
acaaagctct
ttcgtctgtc
atgattacta
attatggact
tggcaaatcc
ctctgggtet
tctccacata
tgctggecac
tcaacgggga
acgaacatgt
aactgagaaa
acacttccat
cgcaagttag
teccaggaatg
aggcatggtt
tttttcegga

tggctgaagt
aattatttgt
aattctgtgc
cagcggagtc
gttctccagt
ccaggagaac
agagcagtaa
cggggttcg

gtatactagg
tctctccaat
tgatcgtege
ttctgcggat
actccaaagyg
tttttgtaat
gtgcggacat
gggatgtgcc

ggctcttgac
gagccgaagc
gtctggccat
atgccaatgt
atgggaagcc
tggaagectge
taagctccat
ttcgcctcag
gcgggaaate
acatggaggg
aatttcagca
caatggaggc
gaaagdgggec
tgtcaccagc
cgtttecaget
cctgacagct
tgtgaagcag
gcttttgceca
tttetcttac
catcctggtyg
tttcaataag
tctggecaga
caggtcttat
attccatata
gcttgcgace

ttgaactgtyg
ttgtttaatt
gggaaatggc
catgaaggga
tgtgaggctc
gggatccgtg
ttgggtgaty

catggccatc
ctcttcacta
aaatgctgtc
gcattttcac
aagcaacaaa
cgacaatgcc
cttggcacta

caagggaagg

118

cgggaggect
gctcaagaaa
tgtcaatggc
tcttgetetg
tgagtttaca
agcgatcatg
gagatgaatc
tggctcggec
aattctgtga
aatttccagg
attgggaaat
ttgccttega
gagatcgcta
catgtacaga
agaaaatctg
ctgtgccagg
attgtttctc
ggccgtttet
attgacgatc
gaacatgcct
attcctgtgt
gaaagttatg
cctctctatg
aatattgtaa
gcettcecgatt

ctcgaattet
atagtgcaca
ggtacggcgt
tctcacttcg
cagggatccg
agagtcgaac
gacagtatgg

ggtgttgcac
agttccaatt
aagaatgcgg
gactgtttca
gcggagaagg
aaaaaggagt
gctgctagag
aaggatggaa

aattccagag
gtgggcctgg
acttcagtgg
ctctctgaag
gatccattaa
gagtatgtct
ctctgcagaa
ctcaggtgga
atgacaatcc
gcacacctat
tgatgttege
atctgagtgg
tggcettctta
gcgecgaaca
ccgaggccat
ctgtggattt
aggtagccaa
gcgaaaagga
cgtgecaatgce
tcaagaacgc
ttgaagccga
acaaagggac
aatttgtgag
tgagatgttt
cegtgeacta

gaggttcatc
tggcgcctcea
ctttgaacga
aggaagttaa
gtctcacgat
ttgagaccgg
cgaacgggac

tettecagetc
actacgacaa
caatgaagga
ttaggggttg
atggacctcc
tggaagcttc
attcecgtegt
gaacatcaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1520

60
120
180
240
300
360
420
449

60
120
180
240
300
360
420
480



agccagcgag

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

<400>
ctggtaatca
aggaagaatt
tggaagcatg
gattgcttcg
gcggagaagg
aaggagaagc

<210>
<211>
<212>

<213>

<400>
aacgctgacc
tcggatgcat
acatteceggt
ctcaatagtg

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

<400>
ccaaacccca
cggttataga
taaatggaca
taaaacaagg
ttttcaagat
catacaaaca
cgaccaacct

acgactcaac

250
354
DNA

250
ccatagttgt
tctacaagag
ccgceccagtaa
ttaggggttg
tggcggttcee
tggaggaaac

251
195
DNA

251
ctatcgeggt
ataccctaaa
ttctggtcaa
cccac

252
377
DNA

252
tggagaaact
tgaagcactc
gccaggagac
agaaacttac
cgcaggccac
gatgtaatceg
gtgggca

<210> 253
<211> 387
<212> DNA
<213>

<400> 253

gatgcccaca
tttgtggttc
aatgacgagc
gtatacacaa
gccttgatec
gacgcgeccg
atacaaattc

ccattaatgg
cagtggaaca
tcttttttga
agccactaat
acaccaacaa
tctcecgtega
tgttataatg

<210> 254
<211> 534

tcccagecace

cttetttggg
cgeatgtcct
ctcagctttg
cgatggctca
gaaccagtcg
atgccctggg

tatagacgaa
tggacagcca
acaaggagaa

ccgctcataa
cgcactggty
ctgtataact
cttectecgga
aaatttacag
ccattgetee

aaagccaggg
tgggaagact
tgttgcaaac
aacgaactca
aaggagtgygc
caataaaacc
cccagca

ac

cacataggag
cttgctgagg
ccegecaagt
gttttgctag
ctaaccgggt
gtegtcetcett

gcactcagca
ggagacctgt
acttacctte

taggagaatg
gtgecgcccaa
gctctagggce
tggtcaatgc
tagtagcetgt
cggtcagact

ccactctteca
taccttctte
catcatctga
atagtaattg
aggtatttca
gccacagcca
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actcagaagg
aaatagtgaa
tecctgaggat
actcgacggc
tcgacgtaat
gtgccgacat

ctggtggtgce
ataactgctc
tacggatggt

gtggaacget
tttgtcggat
aggaacattt
tgcactcaat
dgatgcttcc
actgatgtte

aatgccctac
gaatcatcaa
aagtggtygga
ctecaggcecea
tggctgcteg
ttttgcagta

aggggacttg
gaatgtcacg

gcatttccac
gaacaacaag
agacgagatc
cctg

gcccaatttg

tagggcagga
caatgctgca

gaccctattg
gcatataccc
cggtttecctg
agtgcccact
tacaccaagc
tcgtcacgge

caaagatact
cgcagctcte
gattgacgca
gaccacaaat
ctcattcatg
cgtcaattca

512

60
120
180
240
300
354

60
120
180
195

60
120
180
240
300
360
377

60
120
i80
240
300
360
387



<212>
<213>

<400>
aacatgatgg
gttgtactac
gtgaggttga
aaatctcctg
aatcatgtta
tgggcagatg
tataacttca
ctaagagcga
ttteccaaage

<210>
<211>
<212>

<213>

<400>
gcccaattce
cggtttggty
tccttectaa
taataggtga
gtggtgcgcc
actgctctac
ggattgtgaa
cagtggtage
ctgcecggcecca
tggccgeceg
ccattctaga
cctacaacqga
aggagcaccc
tggggctact
gtgcaagtat
attacactge
actacacggg
aggtgctcga

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

<400>

atttecgcagg
ctcaaaatat
ggcagaaacg
cacaaagccg
aggagacaca
gcacgggata
ccccatteaa
acttttctgg
tet

<210>

DNA

254
cgeccatgge
ttgctgttca
agaacgttac
gacctaaagt
gcaataatgt
gccectgetta
ctgtcacagg
gcgtatatgg
catacaaaga

255
1076
DNA

255
accaggtggt
gcatgcccat
gaaaggaagc
atggtggaac
taatttatcc
ctcgggaaca
tgctgcactce
tgtggatgct
gacgacagat
agcgtatcaa
gtacattgga
cactgccact
tgtgaatgtt
tcecgtgtgge
caacaacata
caatggtatc
ggacgatata
atacaactcce

256
483
DNA

256
gaaactgtaa
gcagcagcga
agacattaca
atagttacag
gtcactgtga
aggcagttgce
acaggccaaa
cacgctcaca

257

cggagcagag
acttgttgca
tegtetctge
agtegteegt
ctcaattcac
cataacccaa
acagagggga
cgctttcatc
agtccctctg

cgttacacat
tactcatggc
tcatatccct
gctaacccca
gatgccttca
tttegcctec
aatagcgggce
tgttacacca
gttcttatca
aatcaggcgg
agtgaaaatt
gtcactagat
ccgcacacaa
gctgggaata
tcgtatgtag
tttacggggg
ccccgaaaat
acagtgcagc

tacagcatat
tgtegtgett
aatttgacat
cgaatggcaa
aagtaaccaa
ggactgggtg
cttatgtata
ttectetggtt

LE ]
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tacggaataa
gggaaaacga
cacacaaagc
gagggagata
tggcatggag
tgcccaatte
actctctggt
atctatccta
attctcgggg

atagattcaa
tccgagctac
tttctaaacc
tecgeegttat
ccataaatgg
ctgtagaaag
actttttcaa
agccatacaa
cggccaacca
caggcgattt
ctactegccece
ttagcagagce
tagatgaaag
cctgtgaagyg
agcccacgat
attttccatc
tttgggetce
tcgtttttca

ttcaagaagc
gctcatcgca
aaaattcaag
gttcccaggce
tcacgtgaca
ggctgatggg
taactttaca
acgtgcaaca

120

agctgattat
ccagacatta
cattgattac
gagtcatcat
ttcgacaatt
aaacgggaca
ggcacgctca
aacgccatgt
aatggtggaa

catctctggt
tgtgcatgga
gcatgctgaa
agacgaagcg
acagccagga
cggagaaacg
gatagcaggc
aacagatgta
gtctgtgggce
cactaacace
aattttgcct
actgcgaagt
cctcatctca
tcccaacgga
ctegttgett
aaaacctgaa
ggaccccgea
gtcaacaaac

tttetttcga
gtagttgcat
aacgttactc
ccaacaatat
tacaacgtgt
cctgcttata
atcacagggce
ttgaatggge

tcagttgcectt
ctcattcecat
agtcaatggg
caaagttcat
gaggtctggt
gacttatgtt
catctcttgg
tcettateca
tgca

caagaaggaa
gcttttgtaa
attcctatta
gttcgcacag
gatctgttta
taccttctge
cacgaattta
ctcgtcatat
agatactata
acaacaactg
agccttccag
ctggcatcce
actgttggac
acgaggctga
caagcatatt
gttagattca
acaaaagtga
atcttce

aaatggtgat
tagaggttgg
gtttatgcca
atgcacgaga
ccatacactg
ttacgcagtg
agcgaggcac
ccategtceat

60
120
180
240
300
360
420
480
534

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1076

60
120
180
240
300
360
420
480
483



<211>
<212>

<213>

<400>
ggttgttgtt
ccagctcatg
gatatagtag
agcaatgtga
ggacctacag
aaggacaacg
ggtcctggtt
accatcgtag

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

<400>
agttatccag
aaatggactt
tcctggacaa
tgccattgcea
ccagacagat
tgctactagt
agggacattt
aaattcttcce

<210>
<211>
<212>

<213>

<400>
caggacaaac
ctygeteggece
tgcactacat
gacttcctct
tgaattctgt

cagtggggct
caatcaacaa

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

<400>
acaccactta
aatggtggaa
ccaacgttte
cttcagatac
acgctgcact
ctgtggatgc
agacaacaga

470
DNA

257
taagtacaag
tgaagtacgt
caggaaagca
cacgtctttg
ttgttgetcy
tcactattca
atatcactca

ggcagagagg

258
472
DNA

258
caggctcttc
cctggaccac
acatatcttc
aatcacagtt
actcttctta
ggtaaaaata
gataattcca
accattattce

259
405
DNA

259
cacgaatgtt
attcatggat
cggcaggaat
cctecaacgac
tcagtttece
tgcgacggag
cataagctte

260
1352
DNA

260
tcecctttace
taggaatccce
agatgcattt
ctttagegtyg
caatactgac
cttgtataca
catacttete

gatgaacatg
gctaattgte
tgcgcagaca
ccgcacgaaa
cgagggagat
ctggcatggce
atgtccactt
aactctatgyg

aaacaggagg
tttacaactg
ttcgtatcat
taacagttgt
taaccccagg
aacaatttgt
ctgttgcagg
tgccaaaact

ttgctegagyg
gcacctgtga
tctgaatcag
actgcgtttyg
gcaaaagtcc
tcttgtcaga
gtcatygccca

tttaccaggc
atggacgttg
actataaatg
tegatgaaag
ctattcttct
aaacctttte
actygccaatc

tcgagatcaa
atcctgttga
accaggcatt
cctttgatta
cgggtaatta
gttcgacage
caaaccggaa
tggcacgcac

tggtccaaat
ttccaatgag
caatgctgca
ggaggtggat
gcagactacc
catagctgct
aattgtgagt
cccatecctte

ctaacaaaag
cagtgaacaa
atatteccge
caacgagttt
cgcagacaat
cctgtaacgg
gcatttctct

cgcatcgcca
tgaatcaage
gacaaccagg
gtggggaaac
ccattgctag
agacgaatgt
aggctacagg

121

aggcgttget
ttattatgat
acaagttcaa
cagtgaatgg
taaaacttgt
tgagatcggg
tgagttacgt
acatttcttg

gtatctgatg
acatttgttt
ctcaatgatg
gcagtgtatg
aatgttttac
agtccttttg
tataattcte
aatgatacaa

atctggaagt
caagaccgca
cgttaatcect
cacctccaag
agatcgcaat
tggecetcecegt
tctgg

gattcccatt
aacccaaaca
cgacctatac
taatcttcta
ccacacaatg
tctgatgctc
tagatactac

ctgecccttec
tcagtgeccg
cgtgaggcta
aaagtatcca
aaaccacgtg

atgggcggat
ttataattte

cctatactat
tgaaagtgca
aactcttcecct
tcaagccttt
ttactgctaa
ttaccggttc
ataagtttaa
at

tatttcgtgg
actgccattt
ctecatgccac
ctcagaagct
ctecttetteg
gcttecgeat

cttctaggag
ggagctgccc
aaatgttcta
cgtgttatca
acagttgtcg
ggccccoggeco
atggctgctc

60
120
180
240
300
360
420
470

60
120
180
240
300
360
420
472

60
120
180
240
300
360
405

60
120
180
240
300
360
420



gagcatatte
aatacgaggg
acaccaacag
cagtcettegt
tcaaatgtce
ataacatatc
tgaaaggagt
cacagaacat
aatataactc
atcctatcca
acgcacaaac
acgttccagt
tgatgcactyg
acaatggacc
gaggaaaact
gtcactttge

<210>
<211>
<212>

<213>

<400>
ttcttaacta
aaagccatcce
attataatgc
ctgtgaacgt
cttgggtgat
tggttaacaa

<210>
<211>
<212>

<213>

<400>
acaagagtga
atatttgcgg
gcaggatttg
cctatgegea
gacaatcctg

<210>
<211>
<212>

<213>

<400>
aaaacctttt
cgegtegace
ctacgtgtta
atgacagttg
ctcggeccccg

<210>
<211>

cagcgggcaa
aagctctaag
tgctactagce
tcctecagagt

ggggcagtct
atttgtcceg

attctccgeg
cagcagagac
gacggtgcaa
tctececatggt
cgatecteac
caatggctgg
ccacttggac
tgacgctctt
gtgatgcata
tcecttececate

261
337
DNA

261
taacgcgaca
tatccatcte
acaaacagat
tccagtcaat
gcactgccac
tggacctgat

262
279
DNA

262
aagttcttaa
gtgaaagcca
gcaattataa
acactgtaaa

gcgcttgggt

263
279
DNA

263
cagacgaatg
aacttgcaga
tcaacgctgc
tegetgtgga
gccagacaac

264
474

ggagttccct
acttcaactc
ttegetaatg
gtggaggaga
tgtggaggte
ccaaccactt
gacttcccceg
ctctggtcece
gtaattcttc
tatgacttct
aagttcaacc
gctgcaataa
gtgcacataa
ttgagtctcc
gcgatcecctet
gtttatgtet

gttcaagtaa
catggttatg
cctcagaagt
ggctgggctyg
ttagacgtgc
cctcttttga

ttataacaca
tcectattecat
tccacaaacc
cgttccagtt
gatgcactgce

ttctgatget
tacctttage
actcaatact
tgccttgtat
agacatagcg

tcgataacac
cagtcatgcc
gtcttagaag
atctgtteta
ccaacggatc
cttccatccet
ataacccttc
ctgtgaaagc
aaggaaccaa
acatcgtggg
tggtggatcce
gattecgtggce
catggggatt
agtcacctcc
attggtcecca
at

ttctecaggg
acttttacat
tcaacctggt
ccataagatt
acataacatg
gtctcca

acggtgcaag
ctccatggtt
gatcctcaaa

aatggctggg
cacttggac

cggccccggce
gtgtcgatga
gacctattct
acaaaacctt
gccgcgaat

122

cactaccact
taatcttcca
cttgggctca
caccatecggt
aagatttgca
tcaagctcag
cgtgggattt
cacaagagtg
tatatttgcg
agcaggcttt
tcectatgege
tgacaatcct
ggccatggtg
cagagatctt
cttecattett

aacaaatata
cgtgggagca
ggatcctcect
cgttgetgac
ggggttggeg

taattcttca
atgacttcta
agttcaacct
ctgcaataag

cagacaacag
aaggtgggga
tctececattge
ttcagacgaa

gccattttag
ttctataacg
cacgaccacc
ttggggttga
gcaagtatga
cattttggca
gattataccg
aaagttctta
ggtgaaagcc
ggcaattata
aacactgtga
ggagcttggy
tttgtggtta
ccgetatgcet
tttcecttete

tttgctggtyg
gggtttggta
atgcgcaaca
aatcctggag
atggtttttg

aggaacaaat
catagtggga
ggcggatcct
attcgtggec

acatagcggc
aactaatctt
tagccacaca
tgttctgatg

[ LN X
(XXX )
L ]

L ]

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1324
1352

60
120
180
240
300
337

60
120
180
240
279

60
120
180
240
279



<212>
<213>

<400>
cectgactet
tggtggagac
ttactttgcc
tccegeagee
tgctttcette
cggaacgcaa
tcatccagag
ttggatttag

<210>
<211>
<212>

<213>

<400>
ggcacgaggc
ggccagattg
gtacctgtte
cgtgataagg
atttcgctca
gttgtatttg
ttggccggeg
catatcecagg
aggcaagtga
ttgcaggaaa
gatgatctgt
ctcactcaca
cttgtaggaa
ggcatctgtt
cteccgacact
cctataatgc
aaactcaaag
gaggaaaaat
atcacattga
ggttttatta
cccaggaatt
aagaaaccga
gtecggtttca
aaatacaaag
tcagtggaag
gcgtgegtygg
gegtegeagyg
aaatcttctt
aaaaaccagce
caaacatcta

<210>
<211>
<212>

<213>

<400>

DNA

264
acaatcaata
gagttgcctt
aacttgaagc
tcagggtetyg
gaaagcttca
ggagaaatcc
gcatcaacca
tggtataata

265
17580
DNA

265
aaacttggtc
cagcattaag
cagagaatat
tggccctegt
caaggaatgt
ttetgecttce
cagtgtttte
attctggagce
aactgectgt
tttttgagag
gtgcactccc
gaaatctgat
atttcaccac
gcgccactct
ttatcagtte
tctcectegt
ctgtcatgac
tcececetggyggt
ctcattgecge
ttcccaatcet
ccatcgggga
cagaaaccda
tagatgatga
gttttcaggt
acgcagcagt
tgatggcagc
tggctacata
ccggaaagat
accaaccatt
gggatgggat

266
2043
DNA

266

cgtegttect
cgtctcttga
agcagaaggyg
taactagcag
aaggagccat
ggcgggactg
tgaggataag
tcgggttgga

gtttgtttag
caaagaagat
aagtcttttc
ggaggcctcecce
tgcagctggyg
aaatatggca
tggggcaaat
aaagattgtt
tattattgca
aaactatgag
ttattcctct
tgcaaatctyg
gttggggctg
tcgcaacgga
tttgattact
taaaaatcct
tgeggctget
tgaggttcaa
tcececggaaac
ggaggtgaag
ggtgtgegte
gaaaacagtg
cgacgacgta
tgctcctgcea
ggttcettta
cagtgctacg
caagagggty
cctgcgcaga
dtccacttag
tatagcccca

gcaacagtta
ctacgtaacqg
tgttctgcac
tacagttgat
gatcaaaatg
cagaaaagta
ttggataaat
tttagtggta

gttttgctge
gagttcattt
cagtttgttc
acagggaagg
ctcgtggaca
gaatacccca
ccttctgcac
gtgacagttyg
gataacgagc
gccgcagggce
ggcaccacag
tgctcectaget
atgccattct
ggcaaggtecg
tatgaggtca
atcgttaacg
ccactggcge
gaggcctatg
atacgtggga
tttattgatc
agaagccaat
gacagcgacg
ttcatcgteg
gaactggaag
cctgatgagg
gagacggagg
agactggtga
cttctgagag
getttgcage
taacatacat

123

caagggcagt
ccagccegtt
tctgatcgca
catttetett
gggaacctca
aattagagag
tatcttgtet
aaaaaaaaaa

aggtgaacac
ttcacagccc
tggaaggtgce
agtacaacta
aaggcattca
ttattgtgct
acatcaatga
ggtctgctta
atgtcatgaa
cttttgtaca
gggecctctaa
tgtttgatgt
ttcacatata
tggtcatgtc
acttcgcgece
agttcgatct
cggatctact
gtcttacgga
gagccaagaa
ccgaaactgg
gtgtcatgcg
gctggctgea
acagaattaa
ccattctact
aagcaggggda
acgacatttec
agtttgtgte
ataatctccg
gttatatata
tttgaaattc

gtecteggge
ttgataacac
cgctatacga
ctgatcagac
gcecttegge
ctcctagcecct
taatatcagg
aaaa

taatatggaa
ttttcctgca
tgagaaatac
tggtcaggtg
aaagggcgat
gggaataatg
agttgaaaaa
tgagaaggtg
cacaattcca
aatttgtcag
aggtgtcatg
ccatgaatet
tggcatcacg
cagattcgat
tattgtcceg
cageccgcettg
gcgagegtte
acacagttgce
gagttcggtt
aaagtcattg
agggtattac
tactggggat
agagctgatc
ttctcatcca
gattccagceg
gaagtttgtyg
caccattcct
tgaaacgctce
aataaataat

60
120
180
240
300
360
420
474

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1790



gcgccaccac
gattctccge
cttceggtceg
cttcgagaac
gacctacacc
gctcggegtc
gttcgegtte
caccccgggc
ggcecgegtte
catcgatacc
cgcecgecccee
cacgacgggg
gcagcaggtc
cacgcteecy
cggegeegee
gcggtaccgg
cgccgaggtyg
gatggggaag
gggctatggg
gcegttcgag
cgtcgacccyg
gggtcaccag
caaagaaggg
cattgtcgat
gctagaggca
ggatgaggtt
caccgaggac
gocgggtttte
cctaagagea
aaccctgceccce
aggggccaaa
attgtaatgt
ggattttttt
atttgagett
aaa

<210>
<211>
<212>

<213>

<400>
Lys Glu Thr

Asp Asp Ser
Glu
35

Asp

Phe Ile

His
50
Trp

Gln

Trp Pro

Phe Thr Ser

<210>
<211>

caaacgctca
cccgccacga
aagctccceg
atctccgagt
tatgccgagg
ggacaggygcd
ctecggcgegt
gagatcgcca
gccgacaagg
gcgccggagg
gcggcggacqg
cttcocccaagg
gacggagaca
ttgttecaca
atcctgatca
gtgacgatcc
gaccggtacg
gagctcgagg
atgacggagg
atcaagtcag
gagacagggyg
atcatgaaag
tggctgcaca
cggttgaagg
atgctgattg
gccggtgagg
gaaatcaagc
ttcacggacg
aagttggcct
ctgtacttge
tatggaaggy
atttattgtt
tttcattaat
gatgaattac

267
92
PRT

267

Gly Leu Le
Val
20

Gly

Gln Gl

Glu As

Asn Arg Gl
Gl
70
Trp Le
85

His Leu

Ile

268
182

ccttcteate
caatggaggc
acatctacat
tcgeccgaccg
tcgagctgat
acgtgatcat
cctaccgggg
agcaggcctc
tgaggcegtt
gctgcctgca
tcaageccgga
gagtgatgct
accccaactt
tatactecct
tgcagaagtt
tgceccattgt
acctgtcgtc
acaccgtgecg
cgggcceggt
gcgcatgcgg
cctegetece
gttatctgaa
ccggcgacat
aactcatcaa
cacacccaag
ttcectgttgce
aatacatctc
caattccgaa
ctggtgttta
ttaaagaccc
ggaaagaaaqg
tcaattccga
gtataataat
aagattggaa

u Asn Gln

u Val Ser

Val Ile
40

His

n

Ala
55
u Glu

u
Lys

u Pro Pro

Phe
Lys
25

Arg
Asn

Tle

Ala

atcagccctc
gaagcecgtceg
tcccgacaac
ccecctgegte
ctecegeccgyg
gctgectecte
cgccatcage
agctgcecegyg
cgcggaggag
cttctcggaa
cgacgtcttyg
tacgcacagyg
gtacttccac
caactcggtg
cgagatcgtg
cccgecgate
gatcecggacce
agccaagctg
gctggcaatg
gaccgtcgtg
gcggaaccad
cgacgccgadg
cggctacata
gtacaagggc
tatctcggat
attcgtggtyg
gaagcaggtc
agccccctcce
caattaattt
atgtagttga
acatatggcg
attagacaaa
tgcggacatt
gaacttcgaa

Val
10
Glu

Asp
Gly
Arg Gly
Trp Glu
His
75

Asp

Pro

Phe
90

124

LR ]

tgtctctgtce
gagcagccce
ctctcecectec
atcaacgggg
gtctcagccg
cagaactgce
acgaccgcga
gccaagateg
aacggggtga
ttgatgcagg
gcgectceect
ggtcaagtga
aaggaggacd
atgttctgeg
gcgctgatgg
gtgctggaga
atcatgtcgg
cccaatgcca
tgceccggeat
aggaacgcgg
gccggegaga
gcgaccgcaa
gacgatgacg
ttcecaggttyg
gccgctgttyg
aaatccaatg
gtgttttaca
ggaaaaatct
ctecataccct
aatgaatgta
atgatttgat
gtgcttaaag
acaatatact
gacaaaaaaa

Ile Tyr

Asn Gln
30

Glu

45

His

Arg

Ser
60
Ile Ala

Ser

Gln
Trp
Ile
Lys

Lys

tctgtctete
gcgagttcat
acgcctactg
ccaccggeocg
gcctcaacggd
ctgagttegt
acccgtteta
tgatcacgca
aggtcgtgtyg
cggacgagaa
attcgtcggg
ccagegtgge
tgatcctgtg
cgctcegtgt
agctcgtgca
tcgccaagag
gtgcggccce
agctcggaca
ttgcaaagga
agatgaagat
tctgecatecg
ataccataga
acgagctctt
cteeggecga
tgccgatgaa
gttccgtaat
agaggatcaa
tgaggaagga
ttteottttte
acctettegg
ttcacatgct
ctctetttte
gtacaacgtg
aaaaaaaaaa

Glu
15
Ala

Met
Gly

Leu Leu

His Lys

Ala Gly

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2043



Leu
Gln
Glu
Trp
Pro
65

Phe
Leu
Thr
His
Tyr
145
Gly

Val

Arg
Ile
Pro
Ser
Ala
65

Gly
Ser
Gln
Gly
Lys

145
Asp

<212>
<213>

<400>

Leu
Glu
Ser
Glu
50

His
Asp
Asn
Met
Arg
130
Gly

Leu

Asp

His
Val
Val
35

Ser
Ile
Ser
Ser
Arg
115
Met
Cys
Gly

His

<210>
<211>
<212>

<213>

<400>

Met
Ile
Leu
Ser
50

Asp
Ala
Tyr
Lys
Thr
130
Gly

Gln

Ala
Val
Asn
35

Thr
Ala
Fro
Gly
Gly
115
Lys
Asp

Pro

PRT

268
Gln

Ser
20

Leu
His
Ala
Ala
Ala
100
Lys
Gly
Leu

Asn

Thr

Phe
Lys
Gln
Lys
Lys
Ala
85

Tyr
Lys
Ser
Pro
Trp

165
Gln

180 .

269
218
PRT

269
Lys

Asn
20

Thr
Pro
Gly
Gln
Ser
100
Ile
Gln
Gly

Tyr

Phe
Ala
Leu
Trp
Ile
Gly
85

Glu
Ala
Asp
Thr

Pro

Val
Glu
Arg
Tyr
Ala
70

Pro
Gly
Asn
Ser
Trp
150

Ser

Asp

Arg
Ala
Leu
Tyr
Thr
70

Tyr
Gln
Ile
Asp
Leu

150
Leu

Tyr
His
Gly
Lys
55

Gly
Gln
Ser
Val
Gln
135
Asp

Thr

Ser
Ser
Leu
Asn
55

Tyr
Leu
Gln
Met
Lys
135

Asp

Cys

Ser
Asp
Arg
40

Trp
Phe
Gly
Glu
Arg
120
Gly

Glu

Gly

Leu
Pro
Gln
40

Val
Val
Pro
Leu
Gly
120
Gly
Trp

Gly

Phe
Gln
25

Glu
Trp
Thr
Tyr
Tyr
105
Ala
Phe
Arg

Asp

Ser
Ala
25

Gly
Leu
Trp
Ala
Lys
105
Asp
Tyr
Gly

Ser

Arg
10

Trp
Ile
Pro
Ser
Leu
S0

Gln
Met
Gly
Ala

Asn
170

Leu
10

Gln
Phe
Lys
Phe
Lys
S0

Asp
Ile
Trp

Pro

Gly

Lys
Ala
Leu
Asn
Val
75

Pro
Leu
Ala
Gly
Val

155
Phe

Leu
Ala
Asn
Gly
Pro
75

Leu
Ala
Val
Cys
Trp

155
Gln

125

Met
Gly
Leu
Leu
60

Trp
Arg
Lys
Asp
Leu
140
Thr

His

Leu
Glu
Trp
Ile
60

Pro
Tyr
Val
Ile
Val
140
Ala

Ala

Gly
Phe
Gln
45

Glu
Leu
Asn
Ser
Ile
125
Tyr
Arg

Gly

Trp
Ala
Asp
45

Val
Pro
Asp
Asn
Asn
125
Phe
Val

Asp

Tyr
Val
30

Gly
Glu
Pro
Ile
Leu
110
Val
Asn

Cys

val

Phe
Thr

30
Ser

Ser
Leu
Ala
110
His
Glu

Thr

Thr

Pro
15

Glu
Phe
Lys
Pro
Tyr
85

Leu
Ile
Arg

Ser

Pro
175

Ser
15

Thr
Ala
Asp
Gln
Asp
95

Phe
Arg
Gly
Val

Gly

Val
Gly
Asn
Ile
Ala
80

Ser
Met
Asn
Tyr
Gly

160
Asn

Cys
Pro
Gln
Ala
Ser
80

Ser
His
Asn
Gly
Lys

160
Gly



Asp
Gln

Met

Gly
Arg
Asp
His
Phe
65

Ile
Ala
Arg
Lys

Thr
145

Pro
Glu
Met
Ser
Ala
65

Leu

Asn

Phe

Phe Lys Tyr
180
Asp Leu Ser
195
Ala Gly Gly
210

<210> 270
<211> 145
<212> PRT

<213>

<400> 270
Val Gly Arg

Met Ile Met
20
Leu Pro Glu
35
Val Gly Gly
50
Met Arg Trp

Leu Glu Asn

Cys Glu Pro
100
Ala Leu Leu
115
Gly Lys His
130

<210> 271
<211> 198
<212> PRT

<213>

<400> 271
Thr Met Ala

Val Gly Lys
20
Thr Leu Lys
35
Ala Gly Gly
50
Lys Asn Pro

Ala Ser His
Gly Asp Gly

100
Phe Ala Lys

165

Ala Pro Asp Val

Glu Trp Met Asn

200

Ser Thr Thr Ser

Leu Val
Gly Lys
Val Val
Asp Met
Ile Leu
70

Cys Phe
85

Val Leu
Glu Gly

Arg Thr

Asp Asn
Leu Ala
Ser Ala
Phe Leu
Gly Ala
70
Gly Val
Gly Glu

Asp Gln

215

Asp
His
Ala
Phe
55

Thr
Lys
Pro

Asp

Glu
135

Gln
Val
Leu
Ser
55

Pro
Ile

Arg

Glu

Val

Thx
Lys
40

Lys
Thr
Ala
Gln
Ile

120
Gln

Glu
Gln
Glu
40

Ala
Val
Glu

Glu

Gly

Asp
185
Trp

Arg

Gly
His
25

Ala
Ser
Trp
Leu
His
105
Phe

Glu

Arg
Leu
25

Leu
Ala
Leu
Trp
Tyr

105
Gly

170
His

Thr Asn Pro

Leu Lys Ser Met

Leu

Gly
10

Val
Pro
Ile
Thr
Pro
90

Ser

Val

Phe

Glu
10

Ala
Gly
Glu
Val
Arg
90

Gly

Asp

Ser
Arg
Pro
Pro
Asp
75

Ala
Asp

Met

Gln

Gly
Ser
Ile
Ile
Asp
75

Leu

Pro

Val

126

Ala
Glu
Ile
Ala
60

Asp
Gly
Asp

Thr

Gln
140

Arg
Ala
Ile
Ala
60

Arg
Arg

Gly

Gly

205

Gly

Pro
45

Gly
Glu
Gly
Ser
Ile

125
Leu

Asp
Val
Asp
Ser
Met
Arg
Pro

Pro

175

Lys Ile Gln

190

Ser Asp Leu

Asp
Ile
30

Gly
Asp
Cys
Lys
His
110
Tyr

Gly

Gln
Val
30

Ala
Arg
Met
Gly
Met

110
Leu

Cys
15

Asn
Val
Ala
Lys
Leu
95

Arg
Arg

Leu

Glu
15
Leu

Leu
Val
Arg
Asp
95

Cys

Phe

Leu

Phe

Thr

Ile
Gln
80

Ile
Thr
Ala

Ser

Glu
Pro
Val
Gly
Leu
80

Gly
Arg

Leu



Leu
Val
145
Alaz
Arg

Val

Pro
Glu
Leu
Asp
Arg
65

Phe
Leu
Ile
Arg

Glu
145

Ser
Ile
Phe
Arg
Leu

65
Ser

Tle
130
Ile
Phe
Ala

Tyr

115
His

Met
Glu
Met

Arg
195

<210>
<211>
<212>

<213>

<400>

Thr
Gly
Arg
Leu
50

Val
Met
Leu
Val
Asn

130
Asp

Pro
Ala
Leu
35

Pro
Gly
Lys
Gln
Asp
115

Ser

Arg

<210>
<211>
<212>

<213>

<400>

Ser
Gln
Trp
Val
50

Ala

Ile

Phe
Pro
Arg
Pro
Pro

Tyr

Asp
Glu
Tyr
Ala

180
Gly

272
156
PRT

272
Leu

Lys
Ile
His
Gly
Trp
Asn
100
Pro
Phe
Thr
273

166
PRT

273
Gln

Pro
20

Ala
Lys

Leu

Ile

Lys
Gly
Pro
165

Ser

Phe

Tyr
Thr
Leu
Val
Asp
Leu
85

Cys
Ile

Thr

Arg

Pro
Ser
Thr
Ile
Trp

His

Val
Gly
150
Ala
His

Glu

Met
Ile
Asp
Ile
Leu
70

Phe
Tyr
Leu

Ser

Lys
150

Cys
Asp
Leu
Ala
Glu

70
Ser

Phe
135
Val

Val

Thr

Asn
Ala
Lys
Lys
55

Leu
His
Glu
Pro
Asp

135
Glu

Tyr
Leu
Val
Phe
55

Arg

His

120
Met

Pro
Asp

Ser

Lys
Asp
Phe
40

Asp
Lys
Gly
Ala
Glu
120
Met

Leu

Glu
Leu
Pro
40

Met

Phe

Pro

Glu
Phe
Asp

Leu
185

Ile
Leu
25

Pro
Ala
Ser
Leu
Leu
105
Tyr
Ile

Glu

Glu
His
25

Lys
Phe
Phe

Ser

Ser

Glu
Arg

170
Ile

Leu
10

Gly
Asn
Pro
Val
Arg
90

Pro
Pro

Met

Val

Ala
10

Asn
Ile
Leu

Lys

Phe

Trp
Arg
155
Phe

Met

Glu
Gly
Leu
Ala
Pro
75

Asp
Pro
Glu

Leu

Leu
155

Asn
Met
Lys
Thr
Gly

75
His

127

Tyr
140
Ala

Asn

Lys

Ser
Gly
Arg
His
60

Lys
Asp
Asn
Thr
Tyr

140
Ala

Ser
Ser
Lys
Lys
60

His

Ala

125
His

Tyr
Gln

Lys

Tyr
Val
Gly
45

Pro
Ala
Phe
Gly
Asp

125
Thr

Leu
Asp
Tyr
45

Gly
Glu

His

Leu
Gly
Val

Ile
190

Arg
Gly
30

Ile
Arg
Asp
Cys
Lys
110
Ile

Ser

Asp
Lys
30

Pro
Pro

Gly

Phe

Asn
Met
Phe

175
Leu

Gly
Gln
Leu
Met
Ile
Lys
Val
Val

Pro

Arg
15

Glu
Phe
Leu

Leu

His

LN X
LE X X

Asp

Thr
160
Asn

Asp

Phe
Asn
Tyr
Glu
Leu
80

Met
Val

Ser

Gly

Trp
Leu
Arg
Pro
Tyr

Pro

LA X 3 2



Trp
Gly
Leu
Ile

145
Gly

Ile
Lys
Glu
Val
Leu
65

Ser
Leu
Glu
Phe
Gln
145
Lys
Phe
Ser
Tyr
Ile
225
Ala
Pro
Ala
Phe

Gly

Ser
Arg
Leu
130

Pro

Tyr

Val
Met
115
Asp

Leu

Ser

<210>
<211>
<212>

<213>

<400>

Leu
Lys
Asp
Pro
50

Ala
Ile
Leu
Gly
Leu
130
Glu
Glu
Asp
Met
Arg
210
Gly
Ile
Gly
Asp
Cys

290
Lys

Ser
Asn
Glu
35

Met
Lys
Asp
Ala
Arg
115
Asp
Lys
Gly
Tyr
Arg
195
Gly
Glu
Asn
Ile
Val
275
Val

Val

Phe
100
Ser
Ile
Tyr
Phe
274

328
PRT

274
Arg

Met
20

Glu
Val
Gly
Asn
Ser
100
Pro
Gln
Thr
Gly
Met
180
Thr
Phe
Thr
Tyr
Thr
260
His
Lys

Val

85
Asn

Met
Ser
Asn

Met
165

Lys
Ser
Ile
Leu
Asp
Pro
85

Tyr
Gln
Asn
Leu
Ala
165
Gly
Gly
Ser
Leu
Asp
245
His
Phe

Val

Ile

Arg
Cys
Asn
Phe

150
Gly

Pro
Ser
Leu
Lys
Gln
70

Ala
Ser
Arg
Gly
Leu
150
Asp
Gln
Ser
Lys
Lys
230
Leu
Val
Leu

Leu

Val

Arg
Asp
Glu

135
Ser

Lys
Lys
Asn
Gly
55

Leu
Ala
Ile
Leu
Ala
135
Glu
Pro
Asp
Ala
Ala
215
Thr
Pro
Gly
Lys
Lys

295
Glu

Gln
Ala
120
Arg

Leu

Glu
Glu
Ala
40

Val
Ser
Pro
Leu
Tyr
120
Ser
Cys
Phe
Pro
Ile
200
Lys
Ile

His

Ser
280
Asn

Glu

Ile
105
Giu
Phe

Ile

Lys
Ala
25

Phe
His
Pro
Asp
Ser
105
Gly
Thr
Trp
Thr
Arg
185
Tyr
Thr
Leu
val
Asp
265
Val
Cys

Val

90
Pro

Lys
Ile

Tyr

Thr
10

Pro
Glu
Glu
Leu
Thr
80

Cys
Leu
Leu
Asn
Arg
170
Phe
Met
Val
Ser
Ile
250
Ile
Leu

Trp

Thr

Ser
Arg
Leu

His
155

Val
Val
Val
Leu
Asp
75

Ile
Thr
Gly
Pro
Cys
155
Arg
Asn
Pro
val
Lys
235
Ala
Leu
His
Glu

Pro

128

Gln
Leu
Leu

140
Tyr

Gly
Ile
Pro
Gly
Ile
Asp
Leu
Pro
Thr
140
Leu
His
Asp
Lys
Asn
220
Asn
Thr
Lys
Arg
Ala

300
Glu

.o

Val Ser
110
Leu Ala
125

Ser Glu

Ile Met

Arg Lys

Thr Thr
30
Ser Met
45
Ile Leu
Val Ala
Arg Met
Val Glu
110
Arg Ser
125
His Met

Lys Asp
Gly Met

Leu Tyr

is0
Ile Ala
205
Val Gly
Pro His

Ala Pro

Ser Val
270

Gly Asp

285

Leu Pro

Tyr Pro

95
Glu

Asn
Ser

Lys

Asn
15

Ser
Ala
Glu
Arg
Leu
85

Asp
Lys
Leu
Ala
Asn
175
Asn
Gln
Gly
Ile
Pro
255
Pro
Asp

Pro

Gly

Trp
Ala
Cys

Ser
160

Ile
His
Phe
Leu
Leu
80

Arg
Lys
Phe
Leu
Val
160
Val
Lys
His
Gly
Arg
240
Ile
Lys
Glu

Thr

Thr



305

Asp Asp Val

Asp
His
Thr
Glu
Asp
65

Ala
Gly
Asp

Glu

Ile
145

Ser
Ile
Tyr
Glin
Gin
65

Glu

Leu

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

<400>

Val
FPro
Ala
His
50

Trp
Thr
Asp
Ile
Glu

130
Ile

Gly
His
Pro
35

Ile
Ala
Pro
Lys
Ser
115
Phe

Lys

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

<400>

Leu
Leu
Pro

Lys
50

Leu

Ile

Pro

Arg
Ala
Arg
35

Tyr
Ile
Gly

Ala

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

Ser

275
160
PRT

275
Gly

Ile
20

Leu
Pro
Asp
Ala
Glu
100
Met
Lys
Leu
276

112
PRT

276
Thr

Ser
20

Glu
Gln
Ser

Val

Asp
100

277
133
PRT

31¢

Gln Thr Thr Leu

325

Gly
Arg
Ile
Ser
Glu
Lys
85

Gly
Met

Gly

Pro

Tyr
Lys
His
Ile
Met
Phe

85
Gly

Ile
Gly
Thr
Ala
Glu
70

Gly
Glu
Ala

Leu

Phe
150

Ser
Ala
Glu
Arg
Met
70

Thr

Lys

Gly
Ile
Gly
Asp
Cys
Lys
Ser
Tyr
Phe

135
Leu

Asn
Leu
Gln
Ser
55

Leu

Gly

Ile

Ser
Asn
vVal
40

Ala
Val
Val
Met
Thr
120
Gln

Gln

Met
Ser
Leu
40

Ile
Lys
Tyr

Ile

Ala
Leu
25

Glu
Val
Lys
Leu
Ser
105
Thr
Arg

Ser

Glu
Lys
25

Lys
Met
Leu

Ser

Ala
105

Leu
16
Asp

His
Met
Leu
Ile
90

Arg
Gly

Ala

Leu

Gln
10
Tyr

Glu
Asn
Met
Leu

90
Tle

315

Ser
Leu
Met
Met
Leu
75

Val
Arg
Gly

Gly

Ile
155

Gly
Ile
Leu
val
Asn
75

Leu

Asp

129

Ile
Pro
Glu
Lys
60

Arg
Glu
Leu
Lys
Phe

140
Val

Trp
Leu
Arg
Pro
60

Ala
Thr

Gln

sede

Ile
His
Gly
45

Trp
Arg
Ala
Gly
Glu
125
Lys

Leu

Asp
Glu
Glu
45

Val
Lys
Thr

Asp

LA E X
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Val
Val
30

Asn
Ile
Ser
Val
Leu
110
Arg

Ser

Ser

Lys
Thr
30

Ala
Asp
Lys
Ala

Lys
110

Lys
15

Ile
Met
Leu
Tyr
Val
85

Leu
Thr
His

Lys

Gly
15

Asn
Thr
Glu
Thr
Leu

95
Glu

sens

320

Glu
Ala
Phe
His
Asp
80

Glu
Tyr
Glu

Thr

Ala
160

Glu
Ala
Val
Gly
Ile
80

Ala

Ala

LR



Arg
Ala
Arg
Tyr
Ile
65

Gly
Ala

Ile

Phe

Leu
Leu
Ile
Lys
Cys
65

Ile

Ile

Arg
Leu
Ser

Tyr

<400>

Thr
Ser
Glu
Gln
50

Ser
Val
Asp

Gly

Ile
130

Tyr
Lys
His
35

Met
Met
Phe
Gly
Leu

115
Gln

<210>
<211>
<212>

<213>

<400>

Gln
Lys
Met
Leu
50

Ser

Ala

Arg

Tyr
Glu
Asn
35

Met

Leu

Ile

<210>
<211>
<212>

<213>

<400>

His
Cys
Glu

Ile
50

His
Leu
Gln

35
Pro

277
Ser

Ala
20

Glu
Arg
Met
Thr
Lys
100
Pro
Ser
278

98
PRT

278
Ile

Leu
20

Val
Asn

Leu

Asp

279
157
PRT

279
Gln

Ser
20

Pro:

Asp

Asp
Leu
Gln
Ser
Leu
Gly
85

Ile
Tyr

Asp

Leu
Arg
Pro
Ala
Thr

Pro
85

Thr
Ile
Arg

Asn

Met
Ser
Leu
Ile
Lys
Tyr
Ile

Ile

Glu
Glu
Ala
Lys
Thr

70
Asp

Leu
Leu
Glu

Leu

Glu
Lys
Lys
Met
55

Leu
Ser

Ala

Lys

Thr
Ala
Asp
Lys
55

Ala

Lys

Thr
Arg
Phe

Ser
55

Arg
Tyr
Glu
40

Ser
Met
Leu

Ile

Lys
120

Asn
Thr
Glu
40

Thr

Leu

Glu

Phe
Pro
Ile

40
Leu

Gly
Ile
25

Leu
Val
Asn
Leu
Asp

105
Ala

Ala
val
25

Gly
Ile
Ala

Ala

Ser

Ala
25
Phe

His

Gly
10

Leu
Arg
Pro
Ala
Thr
S0

Pro

Gly

Tyr
10

Gln
Gln
Glu

Leu

Tyr
8o

Ser
10
Thr

Arg

Ala

Asp
Glu
Glu
Ala
Lys
75

Thr
Asp

Val

Pro
Lys
Leu
Iie
Pro

75
Glu

Ser
Thr
Ser

Tyr

130

Lys
Thr
Ala
Asp
60

Lys
Ala
Lys

Asp

Arg
Tyr
Ile
Gly
Ala

Ile

Ala
Met
Lys

Cys
60

LR J

Gly
Asn
Thr
45

Glu
Thr
Leu

Glu

His
125

Glu
Gln
Ser
45

Val

Asp

Gly

Leu
Glu

Leu
45
Phe

LN X N

Glu
Ala
30

Val
Gly
Ile
Ala
Ala

110
Lys

His
Ile
30

Met
Phe
Gly

Leu

Cys

Ala
30
Pro

Glu

Ile
15

Tyr
Gln
Gln
Glu
Leu
95

Tyr

Ile

Glu
15

Arg
Met
Thr

Lys

Pro
85

Leu
15

Lys
Asp

Asn

Leu
Pro
Lys
Leu
Ile
80

Pro

Glu

Asn

Gln
Ser
Leu
Gly
Ile

80
Tyr

Cys
Pro
Ile

Ile



Ser
65

Thr
Gly
Leu

Arg

Ile
145

Phe
Val

Met

Gly
65

Val
Leu
Phe
Glu
Leu
145
Val

Ala

1

Glu
Tyr
Leu
Gln
Gly

130
Ala

Phe
Thr
Asn
Asn
115
Ala

Lys

<210>
<211>
<212>

<213>

<400>

Ala
Cys
Gln
Val
50

Val
Asp
Cys
Cys
Ile
130
Pro

Asp

Arg

Asp
Ile
Ala
35

Leu
Met
Gly
Thr
Ala
115
Val
Ile
Arg

Trp

<210>
<211>
<212>

<213>

<400>
Gly Gln Leu

Leu Lys Ser

Pro Asn Met

35

Ala
Tyr
Gly
100
Cys
Ile
Gln
280

180
PRT

280
Lys

Asp
Asp
Ala
Leu
Asp
Leu
100
Leu
Ala
Val
Tyr

Gly
180

281
i8¢0
PRT

281
Val

Leu
20
Met

Asp Arg Pro

Ala Glu Vval
85
Leu Gly Val

Pro Glu Phe

Ser Thr Thr

135

Ala Ser Ala
150

Val Arg Pro
Thr Ala Pro
Glu Asn Ala

Leu Pro Tyr
55
Thr His Arg
70
Asn Pro Asn
85
Pro Leu Phe

Arg Val Gly

Leu Met Glu
135
Pro Pro Ile
150
Asp Leu Ser
165

Ala Gly Val
5
Pro Pro Asn

Lys Gly Tyr

Cys
Glu
Gly
Val
120
Ala

Ala

Phe
Glu
Ala
40

Ser
Gly
Leu
His
Ala
120
Leu

Val

Ser

Val

Leu
Gln
105
Phe

Asn

Arg

Ala
Gly
Pro
Ser
Gln
Tyr
Ile
105
Ala
Val

Leu

Ile

Glu Ala

Gln

Ile
Ile
90

Gly
Ala

Pro

Ala

Glu
10

Cys
Ala
Gly
Val
Phe
90

Tyr
Ile
Gln

Glu

Arg
170

Asn
75

Ser
Asp
Phe
Phe

Lys
155

Glu
Leu
Ala
Thr
Thr
75

His
Ser
Leu
Arg
Ile

155
Thr

Gly
Arg
Val
Leu
Tyr

140
Ile

Asn
His
Asp
Thr
60

Ser
Lys
Leu
Ile
Tyr
140
Ala

Ile

Gln val Ile

10

Leu Gly Glu Ile

25

Ala
Arg
Ile
Gly
125
Thr

Val

Gly
FPhe
Val
45

Gly
Val
Glu
Asn
Met
125
Arg
Lys

Met

Ser

Trp

Tyr Asn Asn Pro Gln Ala

40

131

45

Thr Gly Arg
80
Val Ser Ala
95
Met Leu Leu
110
Ala Ser Tyr

Pro Gly Glu

Val Lys Val
15

Ser Glu Leu

30

Lys Pro Asp

Leu Pro Lys

Ala Gln Gln
80
Asp Val Ile
85
Ser Val Met
110
Gln Lys Phe

Val Thr Ile

Ser Ala Glu

1e0

Ser Gly Ala
175

Val Asp Thr
15

Val Arg Gly

30

Thr Lys Leu
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deoda

Thr Ile Asp Asn Lys Gly Trp Val His Thr Gly Asp Leu Gly Tyr Phe
50 55 60
Asp Glu Glu Gly Gln Leu Tyr Val Val Asp Arg Ile Lys Glu Leu Ile
65 70 75 80
Lys Tyr Lys Gly Phe Gln Ile Ala Pro Ala Glu Leu Glu Gly Leu Leu
85 20 95
Leu Ser His Pro Glu Ile Leu Asp Ala Val Val Ile Pro Phe Pro Asp
100 105 110
Ala Glu Ala Gly Glu Val Pro Ile Ala Tyr Val Val Arg Ser Pro Thr
115 120 125
Ser Ser Leu Thr Glu Glu Glu Val Gln Lys Phe Ile Ala Asn Gln Val
130 135 140
Ala Prc Phe Lys Arg Leu Arg Arg Val Thr Phe Val Asn Ser Val Pro
145 150 155 160
Lys Ser Ala Ser Gly Lys Ile Leu Arg Arg Glu Leu Ile Ala Lys Val
165 170 175
Arg Ala Lys Ile ‘
180

<210> 282
<211> 119
<212> PRT
<213>

<400> 282
Gly Tyr Phe Asp Glu Glu Gly Gly Leu Phe Ile Val Asp Arg Ile Lys

Glu Leu Ile Lys Tyr Lys Gly Phe Gln Val Ala Pro Ala Glu Leu Glu

Gly Ile Leu Leu Thr His Pro Gln Ile Ala Asp Ala Gly Val Ile Pro
35 40 45
Leu Pro Asp Leu Lys Ala Gly Glu Val Pro Ile Ala Tyr Val Val Arg
50 55 60
Thr Pro Gly Ser Ser Leu Thr Glu Lys Asp Ala Met Asp Tyr Val Ala
65 70 75 80
Lys Gln Val Ala Pro Phe Lys Arg Leu His Arg Val Asn Phe Val Asp
85 a0 95
Ser Ile Pro Lys Ser Ala Ser Gly Lys Ile Leu Arg Arg Glu Leu Ile
100 105 1106
Ala Lys Ala Lys Ser Lys Leu
115

<210> 283
<211> 152
<212> PRT

<213>

<400> 283
Asp Phe Pro Phe Phe Phe Leu Leu Arg Val Ala Met Ile Glu Val Gln

Ser Ala Pro Pro Met Ala Arg Ser Thr Glu Asn Glu Asn Asn Gln His
20 25 30
Asp Ala Glu Glu Gly Ala Val Leu Asn Glu Gly Gly Met Asp Phe Leu
35 40 45
Tyr Arg Ser Lys Leu Pro Asp Ile Asp Ile Pro Tyr His Leu Pro Leu
50 55 60
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His
65

Leu
Leu
Lys
Phe

Asn
145

Asp
Leu
Asn
Ile
Lys
65

Thxr
Lys
Gly
Asp
Met
145
Ser
Asn
Val
Phe
Ala
225
Gly
Tyr
Gly

Thr

Ser
Ile
Ile
Gly
Val

130
Pro

Tyr
Gln
Ser
Asp
115
Phe

Phe

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

<400>

His
Ser
Asn
Gly
Leu
Pro
Thr
Arg
Tyr
130
Lys
Met
Met
Ala
Met
210
Ser
Leu
Gln
Lys

Glu
290

Pro
Leu
Lys
Asn
Ser
Thr
His
Leu
115
Trp
Arg
Ile
Ser
Phe
195
Asp
Asp
His
Lys
Glu

275
Leu

Cys
Gly
Arg
100
Val
Leu
Tyr
284

330
PRT

284
Pro

Pro
20

Lys
FPhe
Arg
Ile
Asp
100
Ser
Arg
Val
Glu
Glu
180
Gly
Met
Tyr
Ser
Val
260
Asp

Ala

Phe
Ser
85

Lys
Val
Gly

Thr

Ala
Leu
Lys
His
Arg
Val
85

Leu
Tyr
Glu
Gln
Ser
165
Lys
Lys
Val
Phe
Arg
245
Ile

Ile

Gly

Glu
70

Asn
Val
Met
Ala

Pro
150

Met
Leu
Asn
Gln
Tyr
70

Ile
Asp
Asp
Leu
Ser
150
Ile
Phe
Pro
His
Pro
230
Leu
Glu

val

Val

Lys
Gly
Ala
Leu
Ser

135
Ser

Ala
Leu
Leu
Leu
55

Gly
Ser
Ser
Ser
Arg
135
Phe
Ala
Met
Phe
Glu
215
Arg
Glu
Glu

Asp

Arg
295

Leu
Lys
Ser
Leu
120
Met

Asp

Leu
Leu
Pro
40

Gly
Pro
Ser
Cys
Leu
120
Thr
Arg
Lys
Ala
Gln
200
Gly
Leu
Lys
His
Val

280
Leu

Asp
Ile
Gly
105

Leu

Ala

His
Leu
25

Pro
Pro
Val
Pro
Ser
105
Asp
Leu
Tyr
Ser
Leu
185
Gly
Met
Gly
Ser
Arg
265

Leu

Lys

Glu
Tyr
90

Leu

Pro

Gly

Ile
10

Leu
Gly
Leu
Met
Asp
Arg
Met
Cys
Ile
Ala
170
Thr
Thr
Ala
Trp
Phe
250
Asn

Leu

Glu

Leu
75

Ser
Ala

Asn

Ala

Leu
Leu
Pro
Pro
Leu
75

Ala
Pro
Ala
Val
Arg
155
Glu
Ala
Glu
Met
Ile
235
Arg
Ala
Lys

Asp

133

Arg
Tyr
Lys
Cys

Ile
140

Phe
Ser
Pro
His
60

Ile
Ala
Gln
Phe
Leu
140
Glu
Ser
Asn
Leu
Leu
220
Val
Asn
Asn

Met

Asn
300

Glu
Gly
Leu
Pro

125
Ala

Thr
Val
Ser
45

Gln
Arg
Arg
Met
Val
125
Glu
Glu
Gly
Phe
Glu
205
Gly
Asp
Leu
Lys
Glu

285
Ile

Lys
Glu
Gly
110
Glu

Thr

Trp
Lys
30

Leu
Ser
Leu
Glu
Val
110
Glu
Leu
Glu
Thr
Thr
190
Asp
Ser
Arg
Asp
Ser
270
Lys

Lys

Pro
Val
95

Phe
Phe

Thr

Leu
15

Asn
Pro
Leu
Gly
Val
95

Gly
Tyr
Phe
Val
Pro
175
Cys
Glu
Phe
Phe
Asp
255
Asn

Asp

Ala

80
Glu

Lys
Val

Ala

Ala
Phe
Ile
Trp
Gly
80

Leu
Pro
Gly
Ser
Gly
160
Val
Arg
Gly
Ser
Thr
240
Leu
Glu

Gln

Ile



Leu
305
Thr

Thr
Ala
Trp
Phe
Asn
65

Leu

Glu

Tyr

Leu
Lys
Gly
Leu
Pro
65

Thr
His
Tyr

Lys

Met Asn

Gly Gln

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

<400>
Glu Leu

Met Leu

Ile Val
35

Arg Asn

50

Ala Asn

Lys Met
Asp Asn

Tyr Leu
115

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

<400>
Val val

Arg Lys

Asn Leu
35

Ala Arg

50

Thr Ile

His Asp
Leu Phe

Trp Arg

115
Arg Val
130

<210>
<211>
<212>

Ile
Trp
285

115
PRT

285
Glu

Gly
20

Asp
Leu
Lys
Glu

Ile
100

286
143
PRT

286
Ala

Ser
20

His
Asn
Val

Leu

Tyr
100
His

Gln
287

135
PRT

Phe Leu Gly Gly Val Asp

310

315

Leu Ser Ser Leu Gly Thr

325

Asp
Ser
Arg
Asp
Ser
Lys

85
Lys

Ala
Asn
Gln
Tyr
Val
Val
85

Asp

Ile

Ser

Glu
Phe
Phe
Asp
Asn
70

Asp

Ala

Leu
Leu
Leu
Gly
Ser
70

Leu
Cys
Arg

Phe

Gly
Ser
Thr
Leu
55

Glu
Gln

Ile

Leu
Pro
Gly
Pro
55

Ser
Ala
Thr
Lys

Ser
135

Phe
Ala
Gly
40

Tyr
Gly
Thr

Leu

Ile
Pro
Lys
40

Ile
Ala
Asn
Asp
Ile

120
His

Met
Ser
25

Leu
Gln
Lys
Glu

Met
105

Val
Ser
25

Ser
Met
Ala
Arg
Met
105
Cys

Val

330

Asp Met
10

Asp Tyr
His Ser
Lys Val
Glu Asp
Leu Ala

90
Val Tyr

Leu Leu
10

Pro Pro
Pro His
Ser Leu
Met Ala

75

Pro Gln
90

Ala Phe
Ile Leu

Arg Glu

134

Val

Phe

Ile
60

Ile
Gly

His

Arg
Lys
Ile
Gln
60

Lys
Ile
Ser

Glu

Glu
140

L X X X}

His
Pro
Leu
45

Glu
Val
Val

Thr

Ser
Leu
Ser
45

Leu
Glu
Phe
Pro
Val

125
Glu

Glu
Arg
30

Glu
Glu
Asp
Arg

Ile
110

Lys
Pro
30

Leu
Gly
Val
Ser
Tyr
110

Leu

Val

Gly
15

Leu
Lys
His
Val
Leu

95
Ser

Ser
15

Ile
His
Glu
Met
Ala
95

Gly

Ser

Ala

Thr Giy Ala Val Ser Trp

320

Met
Gly
Ser
Arg
Leu
80

Lys

Thr

Arg
Iie
Arg
Val
Lys
80

Lys

Ala

Ala



Leu
Asn
Leu
Arg
Leu
65

Asp
Leu

Arg

Val

Gly
Pro
Ser
Ser
Ser
65

Lys

Glu

Glu

1

<213>

<400>

Thr
Leu
His
Arg
50

Val
Leu
Tyr

Glu

His
130

Phe
His
Gln
35

Tyr
Val
Ile
His

Met
115
Ser

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

<400>

Lys
Leu
Ala
Ser
50

Asp
Ile
Tyr

Thr

Leu
Met
Gilu
35

Arg
Ile
Cys

Ile

Ser
115

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

<400>
Ile Arg Met

Leu Glu Phe

Ala Trp Ser

287
Lys Cys Leu Arg Phe

Leu Pro Pro Ser Pro
20

Leu Ser Asp His Pro

40
Gly Pro Leu Met Met
55
Ser Ser Ala Asp Cys
70
Phe Ser Asp Arg Pro
85

Arg Lys Asp Val Ala
100

Arg Ser Ile Cys Val

120
Phe Arg Thr Vval
135
288
128
PRT
288
Pro His Arg Ser Leu

Tyr Met Arg Leu Gly
20

Met Ala Arg Glu Phe

40
Pro Arg Val Ala Ala
55
Thr Trp Ser Pro Tyr
70
Leu Met Glu Leu Phe
85

Arg Val Glu Glu Val
100

Arg Gln Gly Leu Pro

120
289
179
PRT
289
Val Asn Glu Leu Gly

5
Tyr Met Lys Leu Ala
20
Phe Phe Val Lys Gly

Leu
Pro
25

His
Leu
Ala
Arg
Leu

105
Leu

Asp
Ser
25

Leu
Gly
Gly
Ser
Ala

105
Val

Ser

Phe
10

Lys
Arg
His
Arg
Ser
90

Ala

Gln

Arg
10

Met
Lys
Lys
Glu
Ala
90

Arg

Glu

Ser
Leu
Ser
Phe
Asp
Thr
Pro

Leu

Leu
Pro
Thr
Tyr
His
75

Lys

Met

Ile

Ser
Pro
Leu
Gly
60

Ile
Leu

Phe

Leu

Ser
Cys
His
Thr
60

Trp
Arg

Leu

Arg

Ala
Ile
Gln
45

Ser
Leu
Ser

Gly

Ser
125

Lys
Val
Asp
45

val
Arg
Leu

Ser

Glu
125

Glu Lys Pro Phe

10

Ile Ala Leu Val Ala

25

Arg Asn Arg Lys Leu

135

Ala
Ile
30

Ala
Val
Lys
Glu
Glu

110
Asn

Thr
Val
30

Leu
Tyr
Leu
Glu
Ser

110
Glu

Leu

Leu
30
Pro

Ala Thr
15

Gly Asn
Leu Ser

Pro Val

Thr His

80
Arg Leu
95

Tyr Trp

Lys Arg

Tyr Gly
15

Gly Ser
Thr Phe
Asn Tyrx
Ala Arg
Ser Phe
95

Val Phe

Thr Thr

Val Cys
15
Val val

Pro Gly



Pro
Pro
65

Ser
Met
Pro
Gly
val
145
Arg

His

Ser
Asn
Phe
Arg
His
65

Leu
val
Thr
Thr
Thr
145
Gly
Lys
Asp
Asn
Asn

225
Thr

Phe
50

His
Leu
Ala
Pro
Phe
130
Leu

Glu

Pro

35
Ser

Arg
Arg
Lys
Ser
115
Ala
Gln

Glu

Val

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

<400>

sSer
Leu
Cys
His
50

Thr
Val
Ala
Gly
Asn
130
Leu
Pro
Pro
Pro
Val
210

Cys

Tyr

Leu
His
Thr
35

Tyr
Arg
Ala
Ala
Trp
115
Gln
Leu
Ile
Ser
Glu
195
Ser

Ser

Leu

Leu
Ala
Leu
Glu
100
Ala
Pro

Leu

Glu

280
440
PRT

290
Ala

Gln
20

Leu
Thr
Ser
Arg
Asn
100
Ala
Ser
Trp
Ile
Lys
180
Ala
Asp

Ser

Leu

Pro
Leu
Gly
85

Phe

Ala

Tyr

Leu

Val
165

Phe
Ile
Leu
Phe
Val
Glu
85

Val
Asp
Tyr
His
Ile
165
Glu
Val
Ala
Lys

Arg

Ile
Thr
70

Ser
Leu
Thr
Gly
Ser

150
Ser

Gly
Gly
Leu
His
Leu
70

Gly
Thr
Gly
Thr
Ala
150
Leu
Val
Tle
Tyr
Asp

230
Leu

Ile
55

Ala
Ala
Lys
Asn
Ala
135

Ser

Ala

Gln
Glu
Gly
Ile
55

Ser
Asp
Ile
Pro
Tyr
135
His
Pro
Pro
Ala
Thr
215
Thr

Ile

40
Gly

Leu
Leu
Thr
Tyr
120
Tyr
Arg

Met

His
Met
Phe
40

Asp
Val
Asn
His
Ala
120
Asn
Val
Lys
Ile
Gin
200
Ile
Phe

Asn

Asn
Ser
Thr
His
105
Fhe
Trp

Arg

Iile

Ile
Ser
25

Leu
Ser
Asn
Ile
Trp
105
Tyr
Phe
Ser
Arg
Ile
185
Ala
Asn
Lys

Ala

Leu
Leu
Leu
90

Asp
Trp
Arg
Leu

His
170

Ile
10

Phe
Lys
His
Lys
Leu
90

His
Val
Thr
Trp
Asn
170
Phe
Leu
Gly

Leu

Ala

His
Lys
75

Val
Leu
Tyr
Gln
Asp

155
Ser

‘Ala

Gln
Leu
Asn
Gln
75

Val
Gly
Thr
Leu
Leu
155
Glu
Gly
Gln
Leu
Lys

235
Leu

136

Leu
60

Phe
Val
Leu
Asn
Val
140
Tyr

Ile

Thr
Asn
Ala
Met
60

Tyr
Lys
Val
Gln
Thr
140
Arg
Ser
Glu
Ser
Pro
220

Val

Asn

a8

Leu
Gly
Ser
Phe
Cys
125
Arg

Phe

Ala

Ser
Gln
Glu
45

Thr
Pro
val
Arg
Cys
125
Gly
Ser
Tyr
Trp
Gly
205
Gly

Lys

Asp

Gly
Pro
Ser
Ala
110
Thr
Lys
Arg

His

Tyr
Leu
30

Gly
Arg
Gly
Val
Gln
110
Pro
Gln
Ser
Preoc
Phe
180
Gly
Pro

Pro

Glu

Gln
Leu
Pro
95

Ser
Asp
val

Phe

Ser
175

Ser
15

Phe
Lys
Leu
Pro
Asn
95

Leu
Ile
Arg
Ile
Phe
175
Asn
Gly
Leu

Gly

Leu

Leu
Met
80

Asp
Arg
Ile
Cys
Ile

160
Asp

Cys
Ile
Thr
Cys
Pro
80

His
Arg
Gln
Gly
His
160
Glu
Val
Pro
Tyr
Lys

240
Phe



Phe
Tyr
Thr
Phe
305
Asn
Asn
Pro
Ser
Arg
385
Asn

Asn

Phe

Pro
Met
Asn
Val
Trp
©5

Tyr
Phe
Leu
Arg
Val
145
Ala

Asn

Thr

Ser
Thr
Met
280
Leu
Ser
Tyr
Met
Leu
370
Lys
Thr

Asn

Phe

Ile
Lys
275
Asn
Met
Thr
Pro
Asn
355
Ala
Phe
Thr
Ile

Gly
435

<210>
<211>
<212>

<213>

<400>

Ala
Lys
Gly
Leu
50

His
Ile
Thr
Trp
Gly
130
Leu
Ile

Gly

Leu

Val
Asn
Met
35

Val
Gly
Thr
Ile
Leu
115
Val
Gly
Lys
His

Pro

Ala
260
Pro
Val
Ala
Val

Pro

340

Ser
Ser
Phe
Cys
Ser

420
Gln

291
326
PRT

291
Val

Thr
20

Phe
Arg
Ile
Gln
Thr
100
Arg
Pro
Glu
Ser
Pro

180
Val

245
Asn

Phe
Leu
Ala
Ala
325
Leu
Thr
Ala
Phe
Gln
405
Phe

Ser

Glu
Thr
Pro
Val
Arg
Cys
85

Gly
Ala
Tyr
Trp
Gly
165
Gly

Glu

His
Ser
Leu
Trp
310
Gly
Lys
Gly
Lys
Thr
390
Gly
Val

Asn

Gly
Arg
Gly
Ser
Gln
70

Pro
Gln
Thr
Pro
Trp
1590
Leu

Pro

Ser

Ala
Ala
Lys
295
Pro
Ile
Lys
Phe
Phe
375
Val
Pro

Leu

Gly

Arg
Leu
Pro
Asn
55

Leu
Ile
Arg
Leu
Phe
135
Lys
Ala

Ser

Gly

Val
Gly
280
Thr
Tyxr
Leu
Leu
Val
360
Pro
Gly
Asn

Pro

Vval
440

Val
Cys
Thr
40

Arg
Arg
Gln
Gly
His
120
Pro
Ser
Pro

Ser

Lys

Thr
265
Cys
Lys
Phe
Glu
Pro
345
Ala
Ala
Leu

Gly

Ser
425

Arg
Ser
25

Leu
Val
Thr
Pro
Thr
105
Gly
Lys
Asp

Asn

Asn
185

Lys

250
Val

Leu
Thr
Thr
Tyr
330
Gln
Lys
Asn
Gly
Thr

410
Val

Asn
10

Ser
Tyr
Lys
Gly
Gly
90

Leu
Ala
Pro
Thr
Val
170
Cys

Tyr

Val
His
Asp
Gly
315
Glu
Tyr
Phe
Val
Thr
395

Lys

Ala

Tyr
Lys
Ala
Tyr
Trp
Gln
Leu
Ile
His
Glu
155

Ser

Pro

Met

137

Glu
Leu
Phe
300
Met
His
Lys
Thr
Pro
380
Ser

Phe

Leu

Thr
Pre
Arg
Asn
60

Ala
Ser
Trp
Val
Lys
140
Gly
Asp

Ser

Leu

.0

Val
Thr
285
Pro
Gly
Pro
Pro
Gly
365
Gln
Pro

Ala

Leu

Phe
Ile
Glu
45

Val
Asp
Tyr
His
Ile
125
Glu
Val
Ala

Gln

Arg

Asp
270
Pro
Asn
Thr
Lys
Thr
350
Gln
Lys
Cys

Ala

Gln
430

Asn
Val
30

Asp
Thr
Gly
vVal
Ala
110
Leu
Val
Ile
His
Gly

180
Ile

Ala Val
Gly Gln
Ser Thr

Phe Asp
320
Sexr Ser
335 -
Leu Pro

Leu Arg
Val Asp

Pro Lys
400

Ser Val

415

Ala His

Val Val
15
Thr VvVal

Asp Thr
Ile His

Pro Ala
80

Tyr Asn

95

His Ile

Pro Lys

Val Val

Ser Gln
160

Thr Ile

175

Gly Phe

Ile Asn



Ala
Thr

225
Thr

Ser
Ser
Gln

305
Leu

Arg
Gly
Ser
Gln
Pro
65

Gln

Thr

Thr
Cys
Asn
Phe
Pro

65
Thr

195
Ala Leu Asn
210
Ile Val Glu

Ile Val Ile

Gln Ser Ser
260
Pro Ile Ala
275
Gly Thr Leu
290
Asn Ala Thr

Asn Ser Lys

<210> 292
<211> 101
<212> PRT
<213>

<400> 292
Leu Cys Ser

Pro Thr Leu
20
Asn Arg Val
35
Leu Arg Ser
50
Ile Gln Pro

Arg Gly Thr

Leu His Gly
100

<210> 293
<211> 136
<212> PRT

<213>

<400> 293
Val Asp His

Pro Ser Cys
20
Asn Val Thr
35
Phe Asn Lys
50
Thr Ile Phe

Ser Gly Thr

Glu
Val

Ala
245
Gly

Val
Ala
Ala

Arg
325

Ser
Tyr
Lys
Gly
Gly
Leu

85
Ala

Ser
Lys
Phe
Ser
Asn

Lys

Glu
Asp
230
Pro
Lys
Asp
Ala
Val

310
Tyr

Lys
Ala
Tyr
Trp
Gln

70
Leu

Leu
Ala
val
Gly
Tyr

70
Val

Leu
215
Ala
Gly
Tyr
Asn
Thr

295
Ala

Pro
Arg
Asn
Ala
55

Ser

Trp

Leu
Gly
Met
Val
55

Thr

Tyr

200
Phe

Thr
Gln
Met
Met
280

Ser

Asn

Ile
Glu
Val
40

Asp

Tyr

His

Phe
Asn
Pro
40

Phe
Gly

Arg

Phe
Tyx
Thr
Val
265
Thr

Thr

Asn

Val
Asp
25

Thr
Gly
Val

Ala

Thr
Gly
Thr
Thr
Ser

Leu

Lys
Val
Thr
250
Ala
Ala

Thr

Phe

Thr
10

Asp
Ile
Pro

Tyr

His
90

Val
10

Ser
Thr
Ser

Pro

Arg

Ile
Lys
235
Asn
Ala
Thr

Leu

Val
315

Val
Thr
His
Ala
Asn

75
Ile

Gly
Arg
Ala
Asp
Pro

75
Tyr

138

sees

Ala
220
Pro
Ala
Ser
Ala
Thr

300
Asn

Asn
Val
Trp
Tyr
60

Phe

Leu

Leu
Val
Ile
Phe
60

Ser

Asn

ae

205
Gly

Phe
Leu
Pro
Thr
285

Lys

Ser

Gly
Leu
His
45

Ile
Thr

Trp

Gly
Val
Leu
45

Pro

Asn

Ser

-
(LK XK )

His
Lys
Ile
Phe
270
Leu

Thr

Leu

Met
Val
30

Gly
Thr
Ile

Leu

Ile
Ala
30

Gln
Gly

Leu

Thr

LEJ

Gln
Thr
Ser
255
Met
His
Pro

Arg

Phe
15

Arg
Ile
Gln

Thr

Arg
95

Asn
15

Ser
Ala
Asn

Arg

Val

Leu
Asp
240
Thr
Asp
Tyr

Pro

Ser
320

Pro
Val
Arg
Cys
Gly

Ala

Pro
Met
His
Pro
Thr

80
Gln



Leu Val Phe

His Leu His

115

Tyr Asn Pro

His
Glu
Ser
Pro
Met
65

Ile

Lys

Arg
Val
Ala
Asn
Thr
65

Ala

Thr

130

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

<400>

Lys
Ala
Asp
Ser
50

Leu

Ala

Pro

Glu
Val
Ala
35

Gin
Arg
Gly

Phe

<210>
<211>
<212>

<213>

<400>

Gly
Leu
Ile
Gly
50

Leu

Ala

Ile

Val
Gly
Lys
35

His
Pro

Leu

vVal

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

<400>

Gln
100
Gly

Lys
294

104
PRT

294
Val

Ile
20

His
Gly
Ile
His

Lys
100

295
110
PRT

295
Pro

Glu
20

Ser
Pro
Val

Asn

Glu
100

296

384
PRT

296

85
Asp

Phe

Val

Val
Asn
Thr
Gly
Ile
Gln

85
Thr

Tyr
Trp
Gly
Gly
Glu
Glu

85
Val

Thr
Asn

Asp

Val
Gln
Ile
Phe
Asn
70

Leu

Asn

Pro
Trp
Leu
Pro
Ser
70

Glu

Asp

Gly
Phe

Gln
135

Val
Ala
Asn
Thr
55

Ala

Thr

Thr

Phe
Lys
Ala
Ser
55

Gly

Leu

Ala

Ile
Phe

120
Lys

Leu
Ile
Gly
40

Leu
Ala

Ile

Gly

Pro
Ser
Pro
40

Ser
Lys

Phe

Thr

g0

Ile Ala Pro Glu Asn His

105

110

Ala Ile Gly Lys Gly Leu

Gly
Lys
25

His
Pro

Leu

Val

Lys
Asp
25

Asn
Asn
Lys

Phe

Tyr
105

Glu
10

Ser
Pro
Val

Asn

Glu
30

Pro
10

Thr
Val
Cys
Tyr
Lys

g0
Val

Trp
Gly
Gly
Glu
Glu

75
Val

His
Glu
Ser
Pro
Met
75

Ile

Lys

139

Trp
Leu
Pro
Ser
60

Glu

Asp

Lys
Ala
Asp
Ser
60

Leu

Ala

Pro

125

Lys
Ala
Ser
45

Gly

Leu

Ala

Glu
Val
Ala
45

Gln
Arg

Gly

Phe

Ser
Pro
30

Ser
Lys
Phe

Thr

Val
Ile
30

His
Gly
Ile
His

Lys
110

Pro

Gly

Asp
15

Asn
Asn
Lys
Phe

Tyr
95

Val
15

Asn
Thr
Gly
Ile

Gln
85

Ile

Asn

Thr
Val
Cys
Tyr
Lys

80
val

Val
Gln
Ile
Phe
Asn

B0
Leu

(LA R J

.0



Pro
Tyr
Glu
Phe
Ser
65

Gln
Tyr
Asn
Ala
Asn
145
Asn
Val
Cys
Ser
Gly
225
Gln
Pro
Val
Ile
Asn
305
Arg
Val
His

Gly

Ser

Asn
Asn
Thr
Phe
50

Tyr
Thr
Met
Thr
Lys
130
Asp
Lys
Gly
Gln
Phe
210
Val
Phe
Gly
Leu
His
290
Pro
Asn
Ala

Ile

Glu
370

Val
Cys
His
35

Thr
Leu
Thr
Ala
Thr
115
Gly
Thr
Val
Leu
Gly
195
Val
Pro
Asp
Thr
Gln
275
Gly
Gln
Thr
Asp
Thr

355
Leu

<210>
<211>
<212>

<213>

<400>

Cys

Leu

Ser
Ser
20

Leu
Val
Lys
Asp
Ala
100
Thr
Ile
Ala
Asp
Gly
180
Pro
Leu
Gly
Tyr
Lys
260
Gly
Tyr
Lys
Val
Asn
340
Trp
Gln
297

138
PRT

297

Asp
Ser
Leu
Ala
Pro
Val
85

Glu
Thr
Ser
Thr
Val
165
Leu
Asn
Pro
Val
Thr
245
Val
Thr
Asp
Asp
Gly
325
Pro

Gly

Ser

Ala
Lys
Arg
Asn
Phe
70

Leu
Pro
Ala
Ser
Val
150
Pro
Phe
Gly
Ser
Phe
230
Gly
Tyr
Asn
Phe
Thr
310
Val
Gly

Leu

Leu

Tyr
Asp
Val
His
55

Thr
Ile
Tyr
Ile
Lys
135
Thr
Thr
Asn
Thr
Asn
215
Thr
Asn
Lys
Ile
Tyr
295
Ala
Ser
Ala

Ala

Gln
375

Ser Leu His His

5

Thr
Thr
Ile
40

Arg
Thr
Ser
Gln
Leu
120
Pro
Ala
Asp
Cys
Arg
200
Val
Thr
Val
Leu
Gln
280
Ile
Lys
Val
Trp
Val

360
Pro

Ile
Val
25

Asn
Phe
Ser
Gly
Ser
105
Glu
Val
Phe
Ile
Pro
185
Phe
Ser
Asp
Ser
Lys
265
Thr
Leu
Phe
Asn
Leu
345
Val

Pro

Asn Gly
10
Ile val

Ala Ala
Thr Val

Val Ile
75

Asp Gln

90

Ala Gln

Tyr Lys
Met Pro

Ile Gln
155

Asp Glu

170

Lys Asn

Thr Ala
Ile Leu
Phe Pro
235
Arg Ser
250
Tyr Gly
Ala Glu
Ala Thr
Asn Leu
315
Gly Trp
330
Met His
Phe Leu

Pro Ala

His Leu Arg Gln

10

140

Gln
Pro
Leu
Val
60

Met
Pro
Gly
Ser
Thr
140
Ser
Asn
Phe
Ser
Gln
220
Ala
Leu
Ser
Asn
Gly
300
Val
Ala
Cys

Val

Asp
380

Val

Pro Gly

Ile Asp

30
Asn Gln
45

Gly Ala
Leu Gily
Pre Ala

Ala Pro
110

Ala Pro

125

Leu Pro

Phe Arg
Leu Phe

Gly Ser
190

Met Asn

205

Ala Tyr

Asn Pro
Trp Gln

Arg Val
270

His Pro

285

Phe Gly

Asp Pro
Val Ile

His Leu
350

Glu Asn

365

Leu Pro

Asp
15

Ser
Glu
Asp
Pro
Arg
95

Phe
Cys
Ala
Ser
Ile
175
Ser
Asn
Lys
Proc
Pro
255
Gln
Ile
Asn
Pro
Arg
335
Asp

Gly

Pro

Leu
Gly
Leu
Ala
Gly
Tyr
Asp
Pro
Phe
Pro
160
Thr
Arg
Val
Gln
Val
240
Val
Ile
His
Phe
Met
320
Phe
Val

val

Cys

Thr Ser Asp Phe

15



Glu
Ser
Cys
Val
65

Leu
Pro

Asn

Leu

Pro
Gly
Phe
Glu
Val
65

Thr
His
Glu
Lys

Ser
145

Leu
Thr

Gln

Glu
Val
Ala
50

Thr
Cys
Arg

Asn

Arg
130

Asp
Ser
35

Leu
Arg
Gln
Ile
Val

115
Ser

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

<400>

Asp
Thr
Cys
Thr
50

Asn
Ile
Trp
Tyr
Ile

130
Asp

Arg
Met

Val
35

Pro
Gly
Tyr
His
Val
115
Lys

Trp

<210>
<211>
<21z2>

<213>

<400>

Leu
Phe

Gly

Gln

Leu

Glu
35

Glu
20

Ser
Val
His
Thr

Ile
100
Gln

Gly
298

155
PRT

298
Val

Gly
20

Ala
Ile
Leu
Val
Gly
100
Thr
Leu
Ser
2989

179
PRT

299
Val

Gly
20
Val

Glu
Arg
Phe
Tyr
Lys
85

Ala
Tyr

Trp

Ile
Thr
Gln
Glu
Phe
Asn
85

Val
Gln

Thr

Arg

His
Phe

Ile

Arg Lys
Met Ile
Leu Pro
55

Lys Phe
70

Ser Ile
Arg Glu
Asn Val

Ala Asp
135

Ser Thr
Phe Leu
Gly Glu
Met Leu
55
Pro Gly
70
Val Thr
Arg Gln
Cys Pro
Glu Glu
135

Ala Thr
150

Phe Ser
Val Val

Tyr Tyr

Met Gly
25

Leu Met

40

Ala Leu

Asp Ile
Val Thr

Gly Asp
105

Thr Ile

120

Gly Pro

Ser Ser

Gly FPhe
25

Val Leu

40

Cys Glu

Pro Glu

Asn Leu.

Ile Arg
105

Ile Pro

120

Glu Gly

Ile His

Leu Val

Thr Met

25
Asp Phe
40

Ser
Arg
Ala
Lys
Val
90

Arg
His

Ala

Ile
10
Ala

Phe
Thr
Ile
Gly
80

Tyr
Thr

Thr

Gly

Glu
10
Thr

Val

Ala
Ala
Gln
Met
75

Asn
Leu

Trp

Tyr

Leu
Vval
Tyr
Asn
His
75

Pro
Pro
Asn

Val

Leu
155

Arg
Leu

Val

141

-4

[ X X )

Thr
Ala
Ala
60

Gln
Gly

Leu

His

Tyr
Thr
Asp
Arg
60

Ala
Tyr
Trp

Ser

Trp
140

Glu
Leu

Lys

'
L X

Ala
Phe
45

Lys
Asn
Gln

Ile

Gly
125

Gln

Ala

Phe
45

Ser
His
Gly
Ser
Serx

125
Trp

Arg

Phe

Ala
30

Phe
His
Val
Leu
Lys

110
Val

Gly
Thr
30

Val
Val
Lys
Val
Asp
110
Phe

His

Glu

Gly
Thr
Gly
Thr
Pro
95

Val

Arg

Glu
15
Leu

Val
Leu
Gly
Thr
95

Gly

Leu

Ala

Met
15

Ala
Leu
Gly
Arg
80

Gly
Val

Gln

Arg
Leu
Asn
Thr
Asp
Ile
Pro
Gln

His

Gly

Cys Met Ala

30

Glu Thr Pro Ile

45



Gln
Phe

65
Asn

Val
Gln
Thr
Arg
145

Asn

Trp

Glu
Leu
Lys

Thr

Leu
Ala
His
Asp
His
©5

Leu

Ala

Gly

Met
50

Pro
Val
Arg
Cys
Glu
130
Ala
Tyr

Tyr

Leu
Gly
Thr
Gln
Pro
115
Glu
Thr

Pro

Ala

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

<400>

Arg
Phe
Glu

Val
50

Glu
Cys
Thr

35
Asn

<210>
<211>
<212>

<213>

<400>

Ala
Ser
Gly
Arg
Pro
Glu
Glu

Met

Val
Ser
Glu
35

Gly
Ser
Ser

Gln

Gln
115

Cys
Pro
Asn
Iile
100
Ile
Glu
Ile

Tyr

300
62
PRT

300
Met

Met
20
Pro

Gly
301

190
PRT

301
Met

Asn
20

Ser
Met
Val
Ile
Glu

100
Val

Gly
Glu
Thr
85

Arg
Pro
Gly
His

Lys
165

Gly
Ala
Ile

Leu

Ser
Gln
Ala
Leu
Gly
Ser
85

Thr

Lys

Thr
Ile
70

Gly
Tyr
Thr
Thr
Gly

150
Phe

Thr
Gln
Gln

Phe

Asn
Ser
Tle
Val
Gly
70

Ala

Asn

Lys

Asn
55

His
Pro
Pro
Asn
Leu
135

Pro

Asp

Phe
Gly
Met

Pro
55

Glu
Phe
Leu
Gly
55

Phe
Gly
Ala

Met

Gln
Ala
Tyr
Trp
Ser
120
Trp

Ile

Glu

Leu
Glu
Leu

40
Gly

Gln
Leu
Pro
40

Trp
Leu
Val
Lys

Val
120

Thr
His
Gly
Ser
105
Ser
Trp

Ile

Gln

Gly

Val
25

Cys

Pre

Leu

Trp
25

Lys
Ala
Thr

Pro

Phe
105
Lys

Val
Lys
Val
90

Asp
Phe
His
Ile

His
170

Phe
10
Leu

Gly

Glu

Leu
10

Val
Glu
Pro
His
Met
90

Val

Arg

Leu
Gly
75

Thr
Gly
Leu
Ala
Leu

155
Thr

Val
Tyr
Thr

Ile

Glu
Val
Phe
Gln
Ser
75

Met
Cys

Glu

142

Thr
60

Asp
Ile
Pro
Gln
His
140

Pro

Ile

Val
Tyr
Asn

His
60

Phe
Arg
Ile
Ile
60

Gly
Cys
Glu

Glu

Val
Thr
His
Glu
Lys
125
Ser

Val

Val

Thr
Asp
Gln

45
Ala

Ala
Ser
Glu
45

Lys
Trp
Trp

Glu

Leu
125

Asn
Ile
Trp
Tyr
110
Ile
Asp

Asn

Ile

Met
Phe
30

Thr

His

Trp
Asp
Glu
Val
Asn
Pro
Trp

110
Ala

Gly
Tyr
His
95

Ile
Ile
Trp

Gly

Ser
175

Thr
15
Val

Val

Gly
15

Ile
Thr
Leu
Ser
Phe
95

Gly

Ile

Leu
Val
80

Gly
Thr
Leu
Thr
Thr

160
Glu

Leu

Val

Leu

Leu
Val
Lys
Ser
Thr
80

Phe

Ile

Leu



Val
Ile
145

Ser

Gly

Pro
Pro
Pro
Gly
Pro
65

Ser
Ala
Gly
Arg
Ala
145
Glu
Ser
Leu
Tyr
Ala
225
Ala
Phe
Thr
Lys
Leu

305
Trp

Arqg
130
Gly

Ser

Met

Asn
Lys
Lys

His

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

<400>

Met
Ala
Pro
Thr
50

val
Ala
Asp
Ser
Leu
130
His
Glu
His
Ser
Asp
210
Asp
Gly
Val
Thr
Glu
290
Glu

Ala

Glu
Leu
Gln
35

Met
Leu
Arg
Arg
Leu
115
Cys
Leu
Met
Phe
Arg
195
Ala
Phe
Met
Lys
Asn
275
Gly

Met

Met

Ser
Leu

Asn

Gln
180

302

365
PRT

302
Ser

Leu
20

Pro
Pro
Trp
Ala
Lys
100
Ala
Ser
Arg
Ala
Leu
180
Asp
Met
Met
Ala
Glu
260
Asp
Pro

Phe

Ala

Ile
Lys
Asn

165
Met

Cys
Val
Pro
His
Leu
Ala
85

Cys
Leu
Ala
Gln
Val
165
Phe
Leu
Asn
Pro
Lys
245
Arg
Phe
His
Phe

Glu
325

Glu
150
Leu

Ile

Ser
Phe
Ala
Gln
Lys
70

Met
Ser
Gly
Glu
Lys
150
Lys
Leu

Leu

Trp
230
Asp
Leu
Leu
Asn
Ala

310
Leu

Gly
135
Thr
Asp

Val

Ile
Leu
Trp
Asn
55

Leu
Glu
Gln
Arg
Leu
135
Cys
Gln
Leu
Asp
Phe
215
Leu
Met
Glu
Asp
Ile
295
Gly

Leu

Glu
Ala
Lys

Gln

Ser
Leu
Pro
40

Leu
Gly
Leu
Ala
His
120
Leu
Val
Ala
Ala
Pro
200
Met
Lys
Gly
Glu
Ala
280
Ser

Ser

Arg

Glu
Lys
Leu

Asn
185

Leu
Asn
25

Val
His
Ser
Phe
Phe
105
Gly
Val
Asp
Thr
Phe
185
Lys
Glu
Trp
Arg
Arg
265
Val
Ser

Glu

Gln

Gly
Arg
Leu

170
Val

Phe
10

Arg
Ile
Asn
Val
Lys
90

Thr
Asp
Asn
Ser
Lys
170
Asn
Ser
Trp
Leu
Ala
250
Lys
Leu
Gln

Ser

Pro
330

Asp
Ala
155

His

Glu

Trp
Arg
Gly
Leu
Asn
75

Gly
Ala
Tyr
Lys
Met
i55
Gly
Val
Lys
Ala
Asp
235
Met
Leu
Asp
Asn
Thr

315
Glu

143

Glu
140
Val

His

Ala

Leu
Lys
Asn
Arg
Thr
His
Leu
Trp
Arg
140
Ile
Gln
Val
Asp
Gly
220
Pro
Arg
Arg
Tyr
1ile
300

Ser

Ser

Met
Ser
Ile

Asn

Gly
Arg
Ile
45

Ala
Met
Asp
Gly
Arg
125
Val
Met
Gly
Gly
Gly
205
Lys
Gln
Ile
Gly
Glu
285
Asn

Ser

Met

Arg
Glu
Phe

Asn
180

Leu
Thr
30

Phe
Lys
val
Phe
Tyr
110
Ala
Asn
Tyr
Ile
Asn
190
Pro
Pro
Gly
Ala
Glu
270
Gly
Ile

Thr

Lys

Lys
Gly

Leu

175

Leu
15

Lys
Asp
His
Ile
Val
95

Asp
Leu
Asp
Ile
Asp
175
Met
Glu
Asn
Ile
Glu
255
Met
Asp
Tle
Ile

Lys
335

Arg
Gly

160
Lys

Leu
Leu
Leu
Gly
Gln
80

Phe
Gln
Arg
Thr
Glu
160
Leu
Val
Phe
Val
Lys
240
Gly
Arg
Gly
Ile
Glu

320
Ala



Lys Asp Glu

Asn Asp Thr

Pro
Pro
Pro
Gly
Pro
65

Ser
Ala
Gly
Arg
Ala
145

Glu

Ser

Met
Leu
Leu
Ala
Thr
65

Trp

Ser

355

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

<400>

Met
Ala
Pro
Thr
50

Val
Ala
Asp
Ser
Leu
130
His
Glu

His

Glu
Leu
Gln
35

Met
Leu
Gln
Arg
Leu
115
Cys
Leu

Met

Phe

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

<400>

Lys
Glu
Glu
Ser
50

Ile
Glu

Glu

Ala
Glu
Thr
35

Ser
Val

Asp

Lys

Ile Asp Gln Val Val

340

Gly Leu Asn Arg

345

Glu Lys Met Prc Phe Leu Gln Ala Val

303
183
PRT

303
Ser Cys

Leu Val
20
Pro Pro

Pro His

Trp Leu

Ala Ala
85

Lys Cys

100

Ala Leu

Ser Ala
Arg Gln

Ala Val

165
Leu Phe
180

304
148
ERT

304
Gln Asp

Ser Asp
20
Leu Arg

Ala Asp
Met Val

Pro Leu

85
Gln Gln
100

Ser
Fhe
Ala
Gln
Lys
70

Met
Ser
Gly
Glu
Lys
15¢
Lys

Leu

Glu
Val
Leu
Cys
Asn
70

Ser

Lys

Ile
Leu
Trp
Asn
55

Leu
Glu
Gln
Arg
Leu
135

Gln

Leu

Ile
Ser
Asn
Thr
55

Ala
Phe

Leu

360

Ser
Leu
Pro
40

Leu
Gly
Leu
Ala
His
120
Leu

Val

Ala

Asp
Lys
Thr

40
Ile

Lys

Leu

Leu
Asn
25

Val
His
Ser
Phe
Phe
105
Gly
Val

Asp

Thr

Ser
Leu
25

Thr
Gly
Ala

Pro

Leu
105

Phe
10

Arg
Ile
Asn
Val
Lys
S0

Thr
Asp
Asn

Ser

Lys
170

Met
10

Pro
Ala
Gly
Ile
Glu

90
Pro

Trp
Arg
Gly
Leu
Asn
75

Gly
Ala
Tyr
Lys
Met

155
Gly

Ile
Tyr
Pro
Tyr
His
75

Arg

Phe

144

Leu
Lys
Asn
Arg
Thr
His
Leu
Trp
Arg
140

Ile

Gln

Gly
Leu
Leu
Phe
60

Lys
Phe

Gly

Lys

Val
365

Gly
Arg
Ile
45

Ala
Met
Asp
Gly
Arg
125
Val

Met

Gly

His
Gln
Leu
45

Val
Asp

Glu

Leu

Leu Glu Glu

350

Leu
Thr
30

Phe
Lys
Val
Phe
Tyr
110
Ala
Asn

Tyr

Ile

Asp
Cys
30

Leu
Pro
Pro

Gly

Gly
110

Leu
15

Lys
Asp
His
Ile
Val
95

Asp
Leu
Glu

Ile

Asp
175

Ser
15

Ile
Pro
Arg
Gln

Asn
85
Arg

Leu
Leu
Leu
Gly
Gln
80

Phe
Gln
Arg
Thr
Glu

160
Leu

Leu
Ile
His
Asp
Leu
80

Gly

Arg

LN N J



Ala
Gly

Ile
145

Tyr
Val
Gln
Ala
Glu
65

Val

Asn

Asn
Thr

145
Ile

Leu
Arg
Gly
Asp
Arg
65

Leu

Trp

Cys

Leu
130
Asp

Pro
115
Leu

Met

<210>
<211>
<212>

<213>

<400>

Leu
Lys
Gly
Asp
50

Asp
Ala
Leu
Ser
Leu
130
Thr

Gly

Gly
Lys
Leu
35

Ser
Tyr
Gly
Leu
Val
115
Proc

Val

Gly

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

<400>

Ser
Arg
Trp
Arg
Asn
Asn

Ala

Asp
Ser
Leu
35

Glu
Phe

Met

Leu

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

120

125

Ile Gln Cys Phe Asp Trp Lys Arg Val Ser Glu Glu

Thr

305
164
PRT

305
Asp

Arg
20

Ile
Met
Ser
Thr
Asn
100
Ile
Tyr
Pro
Tyr
306

163
PRT

306
Ala

Met
20

Glu
Gln
Pro

Ile

Ser
100

Phe
Val
Asn
Ile
Asp
Asp
85

Asn
Gly

Leu

Leu

Ile
Asp
Glu
Asp
Asp
Ile

85
Leu

Leu
Val
Glu
Ser
Ser
70

Thr
Pro
His
Gln

Leu
150

Pro
Glu
His
Phe
FPhe
70

Ala

Leu

135

Pro
Glu
His
His
55

Met
Ser
Glu
Asp
Cys

135
Val

Ala
Thr
Arg
Met
55

Asp

Gly

Met

Ile
Leu
Arg
40

Leu
Ile
Ser
Lys
Arg
120
Ile

Pro

Leu
Ala
Arg
40

Asp
Ala

Thr

Asn

Leu
Lys
25

Arg
Leu
Lys
Leu
Leu
105
Leu

Ile

His

Gly
Lys
25

Lys
Trp
Asp

Asp

Asn
105

Lys
10

Glu
Lys
His
Gly
Thr
90

Glu
Val

Leu

Ala

Trp
10

Glu
Arg
Met
Thr
Thr

90
Arg

Leu
Lys
Lys
Leu
Leu
75

Leu
Lys
Glu

Glu

Ser
155

Leu
Leu
Leu
Ile
Val
75

Ser

Arg

145

140

val
Phe
Gly
Gln
60

Val
Glu
Ala
Glu
Thr

140
Ser

Asp
Asp
Ser
Asn
60

Ile

Thr

Ala

Asp
Asp
Asp
Glu
Leu
Trp
Arg
Ser
125

Leu

Ala

Ser
Val
Cys
45

Ala
Lys
Val

Leu

Tyr
Ala
30

Pro
Ser
Val
Ile
Asn

110
Asp

Asp

Gly
Leu
30

Pro
Leu
Ala
Ala

Lys
110

Asn
15

Phe
Glu
Gln
Leu
Met
95

Glu
Val

Leu

Cys

Gly
15

Ala
Lys
Glu
Thr
Ile

95
Lys

Glu

Gly
Ile
Leu
Pro
Leu
80

Thr
Ile
Ser

Asn

Thr
160

Tyr
Gln
Asp
Gly
Cys
80

Thr

Ala



Gln
Ser
Leu

145
Glu

Arg
Gln
Tyr
Val
Val
65

Asp
Leu

Ala

Ile

Leu
Ser
Val
Trp
Lys
65

Gly
Cys

Gln

Gln

Asp
130
Arg

Glu

Glu
115
Val

Leu

Cys

<210>
<211>
<212>

<213>

<400>

Leu
Leu
Gly
Ser
50

Phe
Lys

Arg

Leu

Pro
Gly
Pro
35

Ser
Ala
Ser

Arg

Glu
115

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

<400>

Val
Gly
Leu
Ala
50

Pro
Asp

Pro

Leu

Tyr
Pre
Gly
35

Ile
Glu
Gln

Gly

Leu
115

Leu

Lys

Asp

Asn

Thr

Leu

Tyr Pro Pro

307
129
PRT

307
Pro

Asn
20
Leu

Pro
Gly
Ser

Ile
100
His

308
166
PRT

308
Leu

Leu
20
Tyr

Gly
Arg
Asn
Gln

100
His

Gly
Lys
Met
Ala
Arg
Val
85

Ser

Leu

Gln
Leu
Glu
Arg
Phe
Phe
85

Gln

Cys

150

Pro
Pro
Cys
Met
Thr
70

Ile

Asn

Arg

Ala
Val
Ile
Asn
Met
70

Gly

Leu

Phe

His
Thr

135
Val

Pro
His
Val
Ala
55

val
Trp

Thr

Arg

Ala
Arg
Pro
Pro
55

Glu
Cys
Gly

Asn

Val
120

Gly Arg Ser

Tyr Leu Gln Ala

LA 2

.o

Arg Pro Val Glu

125

Ile Val Lys Glu

140

Pro Val Asn Gly Leu Arg Ser Ser

Gly
Glu
Ser
40

Lys
Ile
Ala

Lys

Asp
120

Val
His
Gln
40

Lys
Lys
Leu

Thr

Trp
120

Trp
Ala
25

Leu
Gln
Gln
Gln
Leu

105
Glu

Lys
Leu
25

Asn
Ser
Val
Leu
Leu

105
Arg

Pro
10
Leu

Gly
val
Ser
Tyr
90

Phe

Val

Glu
10

Phe
Thr
Trp
Gly
Phe
90

Leu

Leu

155

Ile
Phe
Met
Leu
Val
75

Gly

Ser

Phe

Thr
Gly
Leu
Glu
Ser
75

Gly

Val

Pro

146

val
His
Lys
Lys
Gln
Ser
Val

Arg

Leu
Thr
Val
Asp
60

Glu
Ala

Glu

Leu

Gly
Leu
Thr
45

Thr
Cys
His
Lys

Thr
125

Arg
Ala
Leu
45

Ala
Val
Gly

Phe

Asp
125

Asn
Ala
30

Thr
His
Leu
Trp
Arg

110
Ile

Leu
Ser
30

Val
Glu
Asp
Arg
Gly

110
Asp

Leu
15

Gln
Val
Asp
Ser
Arg

Leu

Lys

His
15

Cys
Asn
Val
Ala
Arg

Leu

Ile

Glu
Ala

Met
160

Phe
Lys
Val
His
Tyr
80

Leu

Glu

Gln

Pro
Asn
Val
Phe
Asn
80

Arg

Ala

Asn

sse®



Gly
Leu

145
Cys

Ser
Ser
Ile
Ala
Ser
65

Leu

Ile

Gly

Tyr
Ile
Ser
Ser
Arg
Arg
Ser

Ser

Glu
130
Arg

Tle

Asn
Lys

Ala

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

<400>

Cys
Arg
Ile
Glu
50

Thr
Lys
Lys

Pro

Trp
Lys
Gly
35

Leu
Pro
Thr

Val

Cys
11s

<210>
<211>
<212>

<213>

<400>

Ser
Thr
Asn
Leu
50

Ser
Leu

Glu

Ala

Glu
Leu
Leu
35

Pro
Leu

Gly

Phe

<210>
<211>
<212>

Gln
Ala
His
309

123
PRT

309
Arg

Arg
20

Asn
Ser
Ala
His
Leu

100
Trp

310
114
PRT

310
Pro

Val
20

Phe
Ile
Ala

Ser

Leu
100

311
154
PRT

Glu
Arg

Leu

165

Cys
Lys
Leu
Met
Leu
Asp
Thr

Arg

Ser
Thr
Arg
Ile
Glu
Thr

85
Lys

[T X ]

Val Asp Met Asn Glu Met Phe Asn Gly Val Thr

135

140

Glu Leu Ser Ala Ile Pro Thr Pro Arg Leu Glu

150
Lys

Val Ala Glu
Gly Arg Leu

His Met Leu
40
Lys Tyr Gly
55
Val Val Ser
70
Gln Leu Phe

Tyr Asn Leu

Gln Val Arg
1z0

Lys Lys Leu
Ala Leu Leu

Lys Arg Lys
40
Gly Asn Leu
55
Leu Ser Met
70
Pro Ala Leu

Thr His Asp

Pro
Pro
25

Gly
Pro
Ser
Ala
Ser

105
Lys

Ala
Phe
25

Gly
His
Lys
Val

Gln
105

155

Asn His
10
Pro Gly

Lys Ile
Leu Leu

Pro Glu
75

Ser Arg

90

Gly Leu

Leu Cys

Met Glu
10
Val Val

Arg Leu
Met Leu
Tyr Gly
75
Val Ser

90
Leu Phe

147

Ala
Pro
Pro
Ser
60

Ile
Ile

Ile

Phe
Leu
Pro
Gly
Pro
Ser

Ala

Trp
Phe
His
45

Leu
Ala

Pro

Phe

Val
Val
Pro
45

Lys
Leu

Pro

Ser

Ser
Ser
30

Arg
Arg
Ser

Ser

Ser
110

Glu
Ala
30

Gly
Ile
Leu

Glu

Arg
110

Asn
15

Leu
Ser
Leu
Glu
Ala

95
Pro

Phe
i5
Ala

Pro
Pro
Ser
Ile

95
Ile

160

Leu
Pro
Leu
Gly
Phe
80

Ala

Tyr

Cys
Trp
Phe
His
Leu
80

Ala

Pro



Glu
Asn
Leu
Pro
Ile
65

Gly
Phe
Gly
Tyr

Leu
145

Cys
Glu
Tyr
Ile
Ala
65

Val

Arg

Ile

1

<213>

<400>

Leu
Leu
Phe
Ile
50

Thr
Ser
Leu
Thr
Gly

130
Ser

Leu
Ala
Arg
Val
Ala
Tyr
Lys
Lys
115

Pro

Ser

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

<400>

Asp
Thr
Leu
His
50

Ser
Leu

Asp

Arg

Gln
Phe
Ala
35

Lys
Pro
Leu

Asn

Phe
115

<210>
<211>
<212>

<213>

<400>
Ala Pro Asp

Glu Ser Asp

311
Ser

Thr
20
Gly

Gly
Leu
Leu
Thr
100
Tyr
Tyr
Arg
312

116
PRT

312
Asp

Val
20
Trp

Ile
Pro
Ala
Ile

100
Gln

313
180
PRT

313

Ala
Val
Arg
Asn
Ser
Thr
85

His
Phe

Trp

Arg

Leu
Leu
Ile
Gln
Gln
Ala

85
Lys

Cys
Ile
Lys
Leu
Met
70

Leu
Asp
Trp

Arg

Ile
150

Ile
Ala
Asp
Asp
Asn
70

Ser

Ser

Pro
Leu
Gln
His
55

Lys
Val
Leu
Tyr
Gln

135
Asp

Gly
Gly
Leu
Asp
Asn
Ala

Val

Val
Leu
Lys
40

Met
Tyr
Val
Ala
Asn
120
Met

Ser

Gly
Ser
Gln
40

Leu
Pro

Asp

Ile

His
Gly
25

Leu
Met
Gly
Ser
Phe
105
Ser

Arg

Phe

Ile
Leu
25

Gly
Leu
Asn

Glu

Tyr
105

Glu
10

Val
Pro
Gly
Pro
Ser
90

Ala
Ser

Lys

Arg

Gly
10

Asn
Leu
Gly
Tyr
Asp

90
Val

Cys
Val
Pro
Glu
Leu
75

Pro
Ser

Asp

Ile

Ile
Met
Asn
Lys
Met
75

Leu

Tyr

Pro
Thr
Gly
Leu
60

Met
Asp
Arg

Val

Cys
140

Lys
Gly
Arg
Ile
60

Pro

Glu

Ile

Tyr
Gly
Pro
45

Pro
Ser
Val
Pro
Ala

125
Val

Ser
Asp
Arg
45

Leu
Asp
Phe

Val

Phe
Trp
Phe
His
Leu
Ala
Pro
110

Phe

Leu

Met
Phe
30

Leu
Glu
Leu

Glu

His
110

Tyr
15

Gly
Gln
Gln
Arg
Glu
85

Thr

Ser

Gln

Ile
15
Ile

Lys
Glu
Val
Ile

95
Ala

Phe
Phe
Trp
Ala
Leu
80

Glu
Ile

Pro

Leu

Lys
Pro
Asn
His
Asp
80

Thr

Ile

Glu Leu Glu Arg Val Val Gly Leu Gly Arg Met Val Arg

5

10

15

Leu Pro Arg Leu Val Tyr Leu Gln Ala Val Val Lys Glu

148



Thr
Ser
Val
65

Asp
Glu
Ala
Glu
Glu
145
Phe

Thr

Gly
Ile
Lys
Ala
Lys
65

Leu

Thr

Trp

1

Leu
Glu
50

Leu
Ala
Val
Gly
Ile
130
Ala

Asn

Pro

Arg
35

Pro
Val
Gly
Asp
Axrg
115
Gly
Asp
Gly

Arg

<210>
<211>
<212>

<213>

<400>

Ile
Ile
Lys
Cys
50

Glu
Ser

Arg

Glu

Leu
Glu
Leu
35

Glu
Thr
Ala

Val

Asp
115

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

<400>
Thr Ser Ala

Thr Leu Leu

Glu Lys Arg

20
Leu

Cys
Asn
Ser
Thr
100
Arg
Leu
Met

Ile

Leu
180

314

127
PRT

314
Phe

Trp
Gln
Ser
Leu
Glu
Leu

100
Ala

315
127
PRT

315

Tyr
Asn
Ile
Phe
85

Asn
Arg
Ala

Asp

Thr
165

Asp
Ala
Asp
Asp
Arg
Ser
85

Val

Glu

Pro
Val
Trp
70

Lys
Gly
Cys
Gln
Gly

150
Ser

Met
Ile
Glu
Leu
Leu
70

Cys
Asn

Thr

Gln
Leu
55

Ala
Pro
Asp
Pro
Leu
135

Pro

Pro

Leu
Ser
Leu
Pro
55

His
Asn

Ala

Phe

Gly
40

Gly
Ile
Glu
Gln
Gly
120
Leu

Asn

Arg

Leu
Glu
Glu
40

Gln
Pro
Val

Trp

Lys
120

Thr Val Glu Trp Ala

5

Lys Lys Ala Gln Ala

20

Met Glu Glu Ser Asp

25
Pro

Tyr
Gly
Arg
Asn
105
Gln
His
Gln

Ala

Gly
Ala
25

Arg
Leu
Ala
Leu
Ala

105
Pro

Met

Ile
Glu
Arg
Phe
90

Ser
Gln
Cys
Glu

Lys
170

Gly
10

Leu
Val
Val
Gly
Gly
g0

Iie

Glu

Leu
Ile
Asn
75

Met
Ala
Leu
Phe
Leu

155
Glu

Ser
Ile
Val
Tyxr
Pro
75

Tyr

Gly

Arg

Phe
Ser
60

Ser
Glu
Trp
Gly
Lys
140
Asp

Leu

Asp
Asn
Gly
Leu
60

Leu
Glu

Arg

Phe

Arg
45

Gln
Glu
Arg
Leu
Thr
125
Trp
Met

Phe

Thr
Pro
Leu
45

Gln
Leu
Phe

Asn

Thr
125

Ala Glu Leu Ile

10

Glu Leu Asp Glu Val

25

Ile Ala Lys Leu Pro

149

His
Asn
Ser
Val
Pro
110
Leu
Arg

Met

Ala

Ala
Pro
30

Asp
Ala
Asn
Prec
Pre

110
Gly

Arg

Val
30

Leu
Thr
Trp
Gly
95

Phe
val
Leu

Glu

Ile
175

Pro
15

Val
Arg
Met
Arg
Lys
85

Lys

Arg

Lys
15
Gly

Ser
Gln
Glu
80O

Ser
Gly
Ala
Pro
Arg

160
Pro

Thr
Met
Met
Val
Arg
Asn

Leu

Pro

Arg

Tyr Leu Gln

L X R -1



Ala
Ile
65

Pro

Pro

Asp

Glu
His
val
Arg
Leu
65

Asp
Asp

Ser

Asp

Ile
Val
val
Glu
Thr
65

Gly

Leu

Val
50

Pro
Glu

Asn

Cys

35
Val

Arg
Asn
Val

Asn
115

<210>
<211>
<212>

<213>

<400>

Asp
Lys
Thr
Asp
50

Gly
Leu
Gln

Asn

Lys
130

Glu
Asp
Ala
35

Ser
Ser
Gln
Leu
Met

115
Asp

<210>
<211>
<212>

<213>

<400>

Tyr
Ile
Ala
Phe
50

Gly
Ile

Gln

Asp
Ser
Ala
35

Gly
Phe

Pro

Thr

Lys
Arg
Thr
Trp

100
Thr

316
134
PRT

31le
Val

Ser
20

Ile
Gly
Phe
Gly
Leu
100
Thr
Arg
317

115
PRT

317
Gln

Ala
20

Ile
Asn
Ala
Tyr

Leu

Glu
Ala
Gln
85

Lys

Asp

Ser
Arg
Val
Ala
Asn
Leu
85

Glu
His

Glu

Glu
Val

Lys

Leu

Thr
85
Ser

Val
Asp
70

Val
Glu

Tyr

Ala
Pro
Leu
Phe
Ile
70

Asn
Lys
Asp

Leu

Ser
Gly
Ala
val
Lys
70

Tyr

Gln

Leu
55

Asn
Phe

Pro

Arg

Met

Val

Ser
55

Gly
Arg
Val

Leu

Leu
Gln
Ala
Asp
55

Ala
Val

Pro

40
Arg

Ser
Val
Leu

Gly
120

Ile
Asn
Met
40

Ser
Glu
Arg

Ile

Val
120

Leu
Ala
Gly
Arg
Lys
Ser

Gly

Leu
Ala

Asn

Lys
105
Gln

Arg
Ile
25

Thr
Met
Tyr
Leu
Glu

105
Asp

Asn
Gln
25

Asn
Val
Ile

Ser

Ala

His
Glu
Ile
90

Phe

Asp

Ser
10

Lys
Phe
Ile
Ile
Lys
80

Glu

Ala

Ala
10

Thr
Ile
His
Arg
Asn

90
Thr

Pro
Ile
75

Trp
Lys

Phe

Tle
Gln
Gly
Lys
Pro
75

Lys
His

Leu

Ile
Glu
Lys
Ala
Arg
Ser

Ala

150

Ala
60

Gly
Gly

Pro

Glu

Val
Leu
Lys
Glu
60

Tyr
Leu

Ala

Leu

Lys
Asp
Arg
Val
60

Leu

Phe

Pro

Ala

Ile
Glu

Leu
125

Asn
Ala
Lys
45

Ser
Leu
Arg

Ala

Ala
125

Gln
Gln
Phe
45

Glu
Val
Ala

Pro

Pro
Tyr
Gly
Arg

110
Ile

Ser
Ser
30

Tyr
Leu
Asn
Thr
Gln

110
Ala

Val
Asp
30

Leu
Pro
Glu

Gly

Arg

Leu
Vval
Arg
95

Phe

Pro

Asp
Ser
Ser
Leu
Trp
Thr
85

Asn

Ser

Asp
Arg
Pro
Val
Ala
Tyr

95
Asp

Ile
Val
80

Asp

Leu

Ala
Leu
Asp
Leu
Met
80

Gln

Arg

Ala

Val
Ile
Ser
Lys
Glu
80

Tyr

Asn



Val val Ile

Arg
Ala
Leu
Val
Ala
65

Ser
Val
Ala
Ile
Ile

145
His

Arg
Val
Leu
Phe
Pro
65

Val
Asp

Asn

Gly

115

<210>
<211>
<212>

<213>

<400>

Phe
Glu
Arg
Ile
50

Lys
Asn
Thr
Ile
Glu

130
Lys

Gly
Ser
Arg
35

Gly
Ser
Pro
Leu
Lys
115
Asp

Arg

<210>
<211>
<212>

<213>

<400>

Phe
Glu
val
Ala
50

Pro
Phe
Asp

Thr

Lys

Leu
Pro
Glu
35

Gly
Arg
Asn
Pro
Tyr

115
Ala

100

318
le6l
PRT

318
Val

Leu
20

Glu
Gly
Gly
Ala
Val
100
Gln
Gln

Phe

318
141
PRT

319
Pro

Val
20

Ala
Tyr
Asp
Lys
Arg
100

Ser

Leu

Ser
Leu
Asn
Thr
Arg
Lys
85

His
Val

Asp

Val

Ser
Lys
Glu
Tyr
Asn
Glu
85

Thr

Met

Glu

Met
Glu
His
Gly
Pro
70

Ala
Gly
Asp

Arg

Pro
150

Glu
Thr
Gly
Leu
Val
70

Asp
Leu

Asn

Arg

Val
Thr
Ser
Tyr
55

Thr
Lys
Asp
Val
Ile

135
Ser

Phe
Gly
Ile
Gln
55

Val
Asp
Asn

Glu

Val

Leu
Asp
Glu
40

Ile
Phe
Ile
Ile
Val
120

Val

Glu

Gly
Phe
Pro
40

Thr
Ile
Ile
Lys
Leu

120
Tyr

105

Leu
Arg
25

Met
Gly
Ala
Val
Tyr
105
Ile
Ala

Phe

Asn
Ala
25

Tyr
Leu
Leu
Gly
Ile
105
Val

Val

Pro
10

Val
Ala
Lys
Leu
Glu
90

Asp
Ser

Ala

Gly

Asp
Leu
Thr
Ser
Gly
Thr
90

Ley

Ser

Pro

Thr
Arg
Ala
Phe
Ala
75

Gly
Gln
Ala

Ile

Asn
155

Val
Lys
Tyr
Gln
Asp
75

Tyr
Tyr
Leu

Glu

151

Leu

Lys
Ile
60

Arg
Phe
Glu
Val
Lys

140
Asn

Asp
Ala
Val
Pro
60

Gly
Thr
Ile

Trp

Glu

Ser
Lys
Ser
45

Val
Glu
Lys
Ser
Gly
125
Ala

Val

Arg
Lys
Ser
45

Gly
Asn
Ile
Arg
Glu

125
Gln

110

Pro
Thr
30

Lys
Glu
Ser
Ser
Leu
110
Arg
Ala

Asp

Val
Ile
30

Ser
Ala
Ala
Lys
Pro

110
Arg

Val
15

Pro
Val
Ala
Thr
Leu
85

Leu
Ala
Gly

Arg

His
15

Arg
Asn
Thr
Lys
Ala

95
Pro

Lys

Thr
Arg
Leu
Ser
Leu
80

Gly
Asn
Gln

Asn

Val
160

Ala
Arg
Ser
Ala
Val
80

Val

Ala

Ile



Lys
Thr
Gly
Pro
Ala

65
Gly

Gln
Ala
Ile
Lys
Asn
65

Asn

Ile

Glu

1

130

<210>
<211>
<212>

<213>

<400>

Pro
Ser
Tyr
Thr
50

Lys

Asp

Val

Ile
Glu
Ile
35
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Leu
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Cys
Leu
Gly
Ser

95
Gln

Thr
Thr
Arg
Lys
His

80
Val

Arg
Val
Ala
Ser
Val
80

Ala

Leu

Pro Ser Lys

15

Gly Tyr Ile

30



Gly
Val
Ile
65

Tyr

Tle
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Asn

Arg
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Phe

Trp



Leu
Gly
Tyr
Thr
Lys
65

Glu

Val

Phe

Asn
Val
Ala
Ala
Gln
65

Asp
Pro
Arg
Pro
Leu

145
Leu

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

<400>

Asn
Leu
Ile
Tyr
50

Ala
Gly
Asp

Asn

Ser
Lys
Gly
35

Val
Lys
Ser

Ile

Ile
115

<210>
<211l>
<212>

<213>

<400>

Gly
Val
Thr
Leu
50

Lys
Val
Asn
Glu
Gly
130

Ile

Pro

Glu
Asp
Tyr
35

Val
Ile
Glu
Gln
Glu
115
Glu
Asp

Ile

<210>
<211>
<212>

324
126
PRT

324

Leu
Asp
20

Lys
Leu
Leu
Leu
Val

100
Ile

325
164
PRT

325
Leu
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Ile

140
Trp

Gly
Gly
Gln
45

Pro
Ile
Ala
His

Glu
125

Asp
Asp
Leu
45

Thr
Gln
Asn
Tyr
Gly
125
Cys

Asn

Lys
Gly
30

Gly
Asp
His
Ile
Leu

110
Ile

Leu
Ala
30

Val
Ser
Leu
Leu
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Lys
Leu
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Cys
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Ala
Arg
Thr
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Lys
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Ile
Thr
Ile
120
Tyr
Leu

Ser

Ala

Pro
Tyr
25

Pro
Ile
Val

Glu

Ala
Cys
25

Met
Ser
His
Asp
Pro
105
Gly
Asn
Asp

Glu
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Glu Thr
45

Gly Phe

60

Thr Gly

Met Leu

Pro Ser
Arg Glu
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Lys
Met
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Pro
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Leu
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Leu
Lys
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Cys
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Ile
Val
331

132
PRT

331
Cys

Met
20

Gly
Glu
Glu
Ala
Leu
100
Met
Phe
332

170
PRT

Val
Leu
Leu
Ala
245
Arg
Phe
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Lys
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Leu

Val

Thr
165

Ile
Arg
Lys
Lys
Gly
Ala
85

Lys

Ile

Gly
Leu
Tyr
Lys
Met
70

Leu
Val
Glu
Ala
Pro

150
Gln

Val
Lys
Asn
Phe
Ser
70

Val

Glu

Leu

Ser
Val
Asp
Asn
55

His
Asn
Ser
Ala
Ala
135
Lys

Leu

Val
Asn
Val
Leu
55

Val

Pro

Lys

Ile
Leu
Lys
40

Ala
Phe
Ser
Leu
Ser
120
Arg
Gly

Pro

Phe
Phe
Thr
40

Arg
Leu

Asn

Leu

Leu
Ser
25

Thr
Ala
His
Lys
His
105
Cys
Asp
Arg

Ala

Phe
Tyr
25

Trp
Met
Leu

Gln

Glu
105
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Gly Met
10
Phe Val

Cys Pro
Met Lys
Asp Cys
75

Gly Ser
S0

Ser Phe
Pro Gly

Ser Val

Lys Asp
155

Pro

170

Gly His
Lys Ser
Lys His
His Phe
Asp Ser
75
Ser Leu

90
Glu Thr

Ala Ile
Ser Pro

Asn Ala
45

Asp Lys

60

Phe Ile

Asn Lys
Phe Val
Val Val

125

Val Leu
140

Gly Arg

Ile Gly
Ala Cys
Ala Ala
45

His Asp
60

Thr Ala
Thr Gly

Cys Pro

Gly
Ile
30

Glu
Thr
Arg
Ala
Ile
110
Ser

Ser

Thr

Asp
Pro
30

Ser
Cys
Asn

Phe

Gly
110

Val
15

Ser
Leu
Val
Gly
Glu
85

Asp
Cys
Gly

Ser

Ser
15

Leu
Asn
Phe

Asn

Asp
95
Val

Ala
Ser
Ile
Pro
Cys
80

Lys
Asn
Ala

Gly

Lys
160

Glu
Ala
Ser
Val
Lys
80

Val

Val

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

159



Ala
Leu
Gly

His
65

Lys
Asp
Asn
Asn
Thr
65

Phe

Tyr

Asp
Thr
Leu
Ala
Pro

65
Ala

Ala

5

Pro Asn Leu Ser Asp Ala Tyr Thr

20

Tyr Asn Cys Ser Arg Ala Gly

Glu
50

35
Thr

<210>
<211>
<212>

<213>

<400>

Pro
Pro
Leu
Cys
50

Tyr

Lys

Thr

His
Ile
Ser
35

Ser
Leu

Ile

Lys

<210>
<211>
<212>

<213>

<400>

Ala
Lys
Arg
Asn
50

Len
Leu

Ser

Ile

His
Asp
Ile
35

His
Ile
Ile

Phe

Leu
115

<210>
<211>

Tyr Leu Leu Arg

335
104
PRT

335
Gly

Ala
20

Asp
Arg
Leu

Ala

Proc
100

336
125
PRT

336
Thr

Thr
20

Ile
His
Thr
His
Met

100
Gln

337
178

Glu
Val
Ala
Ala
Arg
Gly

85
Tyx

Ile
Phe
Asn
Leu
Asn
Thr
85

Asp

Tyr

Thr
Ile
Tyr
Gly
Met
70

His

Lys

Asn
Val
Ala
Lys
Ser
70

Asn

Ala

Val

55

Pro
Asp
Thr
Thr
55

Val

Lys

Gln

Gly
Val
Ala
Val
55

Ile
Lys

Pro

Asn

40
Met

Leu
Glu
Leu
40

Phe
Asn

Phe

Met

Lys
Pro
Leu
40

Val
Val
Arg
Val

Ser
120

25
Thr

Val

Ile
Ala
25

Asn
Arg
Ala

Thr

Pro
Val
25

Asn
Glu
Ile
Ser
Ser

105
Ile

*a

10
Leu

Phe

Asn

Ile
10

Leu
Gly
Phe
Ala

Val
30

Gly
Glu
Asp
Ile
Ala
Gly
90

Val

Gln

Asn
Arg

Ala

Gly
Arg
Gln
Pro
Leu

75
Val

Pro
His
Glu
Asp
Pro
75

Arg

Asp

Ile

160

Gly
Phe

Ala
60

Glu
Thr
Pro
Val
60

Asn

Ala

Leu
Gly
Leu
Ala
60

Gly
Tyr

Asn

Leu

Gln
Leu

45
Leu

Trp
Gly
Gly
Lys
Ser

Val

Phe
Lys
Phe
45

Val
Gln
Phe

Lys

Leu
125

Pro
30
Val

Asn

Trp
Gly
30

Asp
Gln
Ala

Asp

Lys
Thr
30

Phe
Tyr
Thr

Met

Thr
110

i5
Gly

Lys

Ser

Asn
15

Ala
Leu
Gly
His

Ala
95

Cys
i5

Tyr
Asp
Thr
Thr

Ala
95
Ala
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Asp
Gln

Ala

Ala
Pro
Tyr
Glu
Phe

80
Ser

Pro
Leu
Val
Lys
Asn
80

Ala

Thr



Asn
Ile
Thr
Leu
Pro
65

Asn
Leu
Ile
Arg
Val
145
Phe

Asn

Pro
Gln
Thr
Pro
Trp
65

Gly
Asp
Ser
Gly
Asp

145
Ala

<212>
<213>

<400>

Met
Gln
Thr
Cys
50

Lys
His
Arg
Gln
Gly
130
Tyr

Pro

Ala

Met
Leu
Arg
35

His
Val
VvVal
Ser
Thr
115
Thr

Gly

Lys

<210>
<211>
<212>

<213>

<400>

Ile
Glu
Val
Phe
50

Asn
Ala
Leu
Gly
His
130
Ala

Gly

Pro
Gly
His
35

Ser
Ala
Pro
Phe
Glu
115
Phe

Cys

Gln

PRT

337
Ala Pro Met

Leu Val Val
20
His Tyr Ser

Thr Lys Pro
Val val Arg

Ser Asn Asn
85

Gly Trp Ala

100

Gly Gln Thr

Leu Trp Trp

Ala Phe Ile

150

Pro Tyr Lys
1le5

338
358
PRT

338
Pro Gly Gly

Thr Val Trp
20
Gly Ala Phe

Lys Pro His

Asn Pro Ile
70
Asn Leu Ser
85
Asn Cys Ser
100
Thr Tyr Leu

Phe Lys Ile
Tyr Thr Lys

150
Thr Thr Asp

Ala
Leu
Phe
Leu
55

Glu
Val
Asp
Tyr
His
135

Ile

Glu

Arg
Trp
Val
Ala
55

Ala
Asp
Thr
Leu
Ala
135

Pro

Val

Gly
Leu
His
40

Ile
Gly
Ser
Gly
Val
120
Ala
Tyr

Val

Tyr
His
Ile
40

Glu
Val
Ala
Ser
Arg
120
Gly
Tyr

Leu

Ala
Ala
25

Val
Thr
Asp
Ile
Pro
105
Tyr
His
Pro

Pro

Thr
Ala
25

Leu
Ile
Ile
Phe
Gly
105
Ile
His
Lys

Ile

e

Glu Tyr
10
Val Gln

Arg Leu
Val Asn

Arg Val
75

His Trp

90

Ala Tyr

Asn Phe
Ile Ser
Lys Arg

155

Leu Ile
170

Tyr Arg
10
His Tyr

Pro Lys
Pro Ile
Asp Glu
75

Thr Ile
90

Thr Phe
Val Asn
Glu Phe
Thr Asp

155
Thr Ala

161

Gly
Leu
Lys
Gly
Ile
His
Ile
Thr
Trp
140
His

Leu

Phe
Ser
Lys
Ile
60

Ala
Asn
Arg
Ala
Thr
140
Val

Asn

Ile
Val
Asn
45

Lys
Ile
Gly
Thr
Val
125
Leu

Val

Gly

Asn
Trp
Gly
45

Ile
Val
Gly
Leu
Ala
125
Val

Leu

Gln

Lys
Ala
30

Val
Ser
Lys
Val
Gln
110
Thr
Arg

Pro

Glu

Tle
Leu
30

Ser
Gly
Arg
Gln
Pro
110
Leu
Val

Val

Ser

Leu
15

Gly
Thr
Pro
Val
Arg
95

Cys
Gly
Ala
Tyr

Trp
175

Ser
15

Arg
Ser
Glu
Thr
Pro
95

val
Asn
Ala
Ile

Val

Ile
Lys
Arg
Gly
His
80

Gln
Pro
Gln
Ser
Pro

160
Trp

Gly
Ala
Tyr
Trp
Gly
80

Gly
Glu
Ser
Val
Ser

160
Gly



Arg
Phe
Asn
Ala
225
Glu
Thr
Gly
Val
Gly
305
Tyr
Thr

Gln

Phe
Lys
Ala
Asp
Val
65

Gly
Ser
Gly

val

Ala
145

Tyr
Thr
Ser
210
Thr
His
Val
Pro
Glu
2590
Ile
Thr
Lys

Ser

Tyr
Asn

195
Thr

Val
Pro
Gly
Asn
275
Pro
Phe
Gly

Val

Thr
355

<210>
<211>
<212>

<213>

<400>

Arg
Met
Val
Ile
50

Thr
Asp
Ile
Pro
Tyr

130
His

Arg
Val

Val
35

Lys
Ala
Thr
His
Ala
115

Asn

Ile

<210>
<211>
<212>

Met
180
Thr

Arg
Thr
Val
Leu
260
Gly
Thr
Thr
Asp
Lys

340
Asn

339
160
PRT

339
Glu

Ile
20

Ala
Phe
Asn
Val
Trp
100
Tyr
Phe
Leu
340

156
PRT

165
Ala

Thr
Pro
Arg
Asn
245
Gly
Thr
Ile
Gly
Asp
325
Val

Ile

Thr
Ser
Leu
Lys
Gly
Thr
85

His
Ile

Thr

Trp

Ala
Thr
Ile
Phe
230
Val
Leu
Arg
Ser
Asp
310
Ile

Leu

Phe

val
Lys
Glu
Asn
Lys
70

Val
Gly
Thr

Ile

Leu
150

Arg
Thr

Leu
215
Ser

Pro
Leu
Leu
Leu
295
Phe

Pro

Glu

Ile
Tyr
Val
Val
55

Phe
Lys
Ile
Gln
Thr

135
Arg

Ala
Ala
200
Pro
Arg
His
Pro
Ser
280
Leu
Pro

Arg

Tyr

Gln
Ala
Gly
40

Thr
Pro
Val
Arg
Cys
120
Gly

Ala

Tyr
185
Ile
Ser
Ala
Thr
Cys
265
Ala
Gln
Ser

Lys

Asn
345

His
Ala
25

Ala
Arg
Gly
Thr
Gln
105
Pro

Gln

Thr
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170
Gln

Leu
Leu
Leu
Ile
250
Gly
Ser
Ala
Lys
Phe

330
Ser

Ile
10

Ala
Glu
Leu
Pro
Asn
90

Leu
Ile
Arg

Leu

Asn
Glu
Pro
Arg
235
Asp
Ala
Ile
Tyr
Pro
315

Trp

Thr

Ser
Met
Thr
Cys
Thr
75

His
Arg
Gln

Gly

Asn
155

162
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Gln
Tyr
Ala
220
Ser
Glu
Gly
Asn
Tyr
300
Glu

Ala

Val

Arg
Ser
Arg
His
60

Ile
Val
Thx
Thr
Thr

140
Gly

Ala
Ile
205
Tyr
Leu
Ser
Asn
Asn
285
Tyr
Val

Pro

Gln

Ser
Cys
His
45

Thr
Tyr
Thr
Gly
Gly
125

Leu

Pro

Ala
190
Gly
Asn
Ala
Leu
Thr
270
Ile
Thr
Arg

Asp

Leu
350

Fhe
Leu
30

Tyr
Lys
Ala
Tyr
Trp
110
Gln
Phe

Ile

[E X 3]
e @

175
Gly

Ser
Asp
Ser
Ile
255
Cys
Ser
Ala
Phe
Pro

335
Val

Leu
15

Leu
Lys
Pro
Arg
Asn
95

Ala
Thr
Trp

Val

*e

Asp
Glu
Thr
Gln
240
Ser
Glu
Tyr
Asn
Asn
320
Ala

Phe

Ser
Ile
Phe
Ile
Glu
80

Val
Asp
Tyr
His

Ile
160



Gly
Leu
Leu
Gln
Arg
65

Gly
Val
Gln

Pro

Gln
145

Val
Ala
Glu
Tle
His
65

Gln
Leu
Ala

Ala

Ile
145

<213>

<400>

Cys
Cys
Ile
Thr
50

Leu
Pro
Asn
Leu
Leu

130
Arg

Cys
Pro
Tle
35

Thr
Cys
Thr
His
Arg
115
Gln

Gly

<210>
<211>
<212>

<213>

<400>

Ile
Tyr
Thr
Ile
50

Ser
Thr
Thr
Ser
Gly

130
Ile

Gln
Thr
Phe
35

Asn
Leu
Asp
Ala
Pro
115
Ile

Leu

<210>
<211>
<212>

<213>

340
Leu

Sex
20

Met
Arg
Arg
val
Val
100
Ser
Thr
Thr
341

157
PRT

341
Gln

Ile
20

Val
Ala
Thr
Thr
Asn
100
Phe
Val
Pro
342

134
PRT

Ser
Pro
Ile
His
Thr
Val
85

Lys
Gly

Gly

Leu

Ala
Asn
Leu
Ala
Val
Leu
85

Ala
Val

Ser

Lys

Thr
Ala
Gln
Tyr
Lys
70

Ala
Asp
Trp

Met

Trp
150

Leu
Gly
Lys
Leu
Val
70

Leu
Thr
Thr
Tyr

Leu
150

Arg
His
Cys
Lys
35

Pro
Arg
Asn
Ala
Ser

135
Trp

Gln
Leu
Vval
Asn
55

Glu
Ile
Ser
Gly
Asn

135
Pro

Met
Val
Pro
40

Phe
Leu
Glu
Val
Asp
120
Tyr

His

Thr
Pro
His
40

Asp
Val
Thr
Gly
Ser
120

Ser

Ser

Asn
Lys
25

Asp
Asn
Ile
Gly
Thr
105
Gly
Val

Ala

Gly
Gly
25

Pro
Glu
Asp
Pro
Lys
105
Gly
His

Phe
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Met
10

Tyr
Ile
Val
Thr
Asp
90

Ile
Pro

Tyr

His

Gly
Pro
Gly
Leu
Ala
Gly
90

Asn
Thr
Lys

Asn

Ser
Val
val
Arg
val
75

Arg
His
Gly

Asn

Ile
155

Gly
Leu
Gln
Phe
Val
75

Gln
Lys
Phe

Phe

Asp
155

163
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Arg
Leu
Ala
Leu
60

Asn
Val
Trp
Tyr
Phe

140
Ser

Pro
Tyr
Thr
Leu
60

Tyr
Thr
Gln
Asp
Lys

140
Thr

Ser
Ile
Gly
45

Ser
Gly
Ile
His
Ile

125
Thr

Asn
Asn
Tyr
45

Ala
val
Thr
Phe
Asn
125

Asn

Asn

-
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Lys
Val
30

Lys
Asn
Lys
Ile
Gly
110
Thr

Ile

Val
Cys
30

Leu
Ile
Lys
Asn
Val
110

Ser

Ser

shaed
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Ala
15

Ile
His
Val
Tyr
Lys
95

Val
Gln

Val

Ser
15

Ser
Leu
Ala
Pro
Val
95

Ile
Thr

Ser

-

Leu
Leu
Ala
Thr
Pro
80

Leu
Arg
Cys

Gly

Asp
Asn
Arg
Asn
Phe
80

Leu
Ala

Val

Thr



Gly
Tyr
Asn
Ser
Asn
65

Asn
Leu

Gly

Pro

Thr
Leu
Ala
Asn
Ser
65

Ala
Thr
Val
Asn
Gly
145
Tyr
Phe
Ser

Glu

Gln
225
Asn

<400>

Gln
Phe
Lys
Asp
50

Asp
Ser
Phe

Gly

Ser
130

Thr
val
Thr
35

Ile
Thr
Val
Phe
Leu

115
Ile

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

<400>

Thr
Leu
Thr
Gly
50

Val
Ala
Val
Leu
Gln
130
Gln
Glu
Tyr
Leu
Asn

210
Ser

Ile

Tyr
Gly
Gln
35

Gln
Ser
Leu
Val
Met
115
Ala
Gly
Gly
Asn
Gly
185
Leu

Cys

Ser

342
Thr

Ala
20

Ala
Pro
Ala
Gln
Ala
100
Arg
Ser
343

419
PRT

343
Pro

Glu
20

Thr
Pro
Met
Asn
Ala
100
Leu
Thr
Val
Ser
Asp
180
Ser
Phe

Gly

Phe

Asn
Ala
Thr
Ala
Phe
Phe
85

Val

Ala

Leu

Phe
Trp
Gly
Gly
Lys
Thr
85

Val
Gly
Gly
Pro
Ser
165
Thr
His
Tyr

Gly

Val

Val
Arg
Ala
Val
Ala
70

Pro
Gly

Ser

Leu

Thr
Trp
Ala
Asp
Gly
70

Asp
Asp
Pro
Arg
Phe
150
Lys
Asn
Asp
Thr
Pro

230
Pro

Leu
Pro
Ile
Asn
55

Thr
Ala

Leu

Ala

Phe
Asn
Ala
Leu
55

Gly
Leu
Ala
Gly
Tyr
135
Asp
Thr
Ser
His
Ile

215
Asn

Pro

Leu
Phe
Leu
40

Pro
Ser
Lys
Ala

Ser
120

Thr
Arg
Pro
40

Tyr
Glu
Phe
Leu
Gln
120
Tyr
Asn
Ser
Ala
Pro
200
Gly
Gly

Thr

Glu
Met
25

His
Leu
Phe
Val
Thr

105
Ile

Arg
Asn
25

Asn
Lys
Thr
Phe
Tyr
105
Thr
Met
Thr
Thr
Thr
185
Val

Leu

Ser

Thr
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Ala
10

Asp
Tyr
Met
Thr
Pro
90

Glu

Asn

Pro
10

Pro
Val
Cys
Asn
Ser
80

Thr
Thr
Ala
Thr
Pro
170
Ser
Fhe
Gly
Arg

Ser

L LR

Asn
Ala
Ile
Pro
Ser
75

Gln

Ser

Asn

His
Met
Ser
Ser
Leu
75

Ile
Lys
Asp
Ala
Thr
155
Val
Phe
Val

Leu

Phe
235
Ser

164
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Lys
Pro
Gly
Arg
60

Lys
Thr
Cys

Ile

Arg
Asp
Asp
Thr
60

Leu
Ala
Pro
Ile
Arg
1490
Thr
Met
Ala
Pro
Ile

220
Ala

Ile

Arg
Val
Arg
Leu
Leu
Tle
Gln

Ser
125

Gln
Val
Ala
45

Ser
Arg
Ser
Phe
Leu
125
Ala
Ala
Pro
Asn
Gln
205
Lys
Ala

Leu

-
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Ser
Thr
30

Asn
Pro
Arg
Asp
Thr

110
Phe

Ile
val
30

Phe
Asp
Val
His
Gln
110
Leu
Tyr
Ile
Asn
Gly
190
Ser
Cys

Ser

Gln
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Gly
15

Val
Ser
Leu
Ser
Arg
95

Cys

Val

Pro
15

Asn
Thr
Thr
Ile
Thr
85

Thr
Thr
Ser
Leu
Leu
175
Leu
Val

Pro

Met

Ala

am

LA 4

Ser
Asn
Glu
Leu
Leu
80

Asn

Asn

Met

Ile
Gln
Ile
Phe
Asn
80

Met
Asn
Ala
Ser
Glu
160
Pro
Arg
Glu
Gly
Asn

240
Gln



His
Ser
Ser
Val
305
Pro
Gly
Pro
Ile
Leu
385

Asn

Pro

Leu
Phe
Ile
Lys
Val
65

Trp

Met

1

Phe
Val
Pro
290
Gln
Ile
Asn
Pro
Arg
370
Asp

Gly

Leu

Gly
Gly
275
Val
Val
His
Tyr
Met
355
Phe
Val

Pro

Cys

<210>
<211>
<212>

<213>

<400>

Asn
Ala
val
Phe
50

Asn

Val

Val

Tyr
Gly
Gly
35

Asn
Gly

Met

Phe

<210>
<211>
<212>

<213>

<400>
Thr Arg Vval

Gln Gly Thr

Gly Tyr Asp

Met
260
Phe
Lys
Ile
Leu
Asn
340
Arg
Val
His

Asp

344
ina
PRT

344
Asn

Glu
20

Ala
Leu
Trp
His

Val
100

345
93
PRT

345
Lys

Asn
20

245
Lys Gly Val Phe

Asp Tyr Thr Ala
280

Ala Thr Arg Val

295
Leu Gln Gly Thr
310

His Gly Tyr Asp

325

Ala Gln Thr Asp

Asn Thr Val Asn
360

Ala Asp Asn Pro

375
Ile Thr Trp Gly
390
Ala Leu Leu Ser
405

Ala Thr Val Gln
Ser His Pro Ile

Gly Phe Gly Asn
40
Val Asp Pro Pro
55
Ala Ala Ile Arg
70

Cys His Leu Asp
85

Val Asn Asn Gly

Val Leu Asn Tyr
5

Ile Phe Ala Gly

Ser
265
Gln
Lys
Asn
Phe
Pro
345
Val
Gly

Leu

Leu

Val
His
25

Tyr
Met
Phe

Val

Pro
105

Asn

Glu
25

Phe Tyr Ile Val Gly Ala
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250
Ala

Asn
Val
Ile
Tyr
330
His
Pro
Ala

Ala

Gln
410

Ile
10
Leu

Asn
Arg
Val
His

90
Asp

Asp
Ile
Leu
Phe
315
Ile
Lys
Val
Trp
Met

395
Ser

Leu
His
Ala
Asn
Ala
75

Ile

Pro

e ba

Phe
Ser
Lys
300
Ala
Val
Phe
Asn
Val
380

Val

Pro

Gln
Gly
Gln
Thr
o0

Asp
Thr

Leu

Pro
Arg
285
Tyr
Gly
Gly
Asn
Gly
365
Met
Phe

Pro

Gly
Tyr
Thr
45

Val
Asn

Trp

Leu

Thr Thr Val Gln

10

Ser His Pro Ile

Gly Phe Gly Asn

165
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Asp
270
Asp
Asn
Glu
Ala
Leu
350
Trp
His
Val

Arg

Thr
Asp
Asp
Asn
Pro
Gly

Ser
110

val

His
30
Tyr

' X
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255
Asn

Leu
Ser
Ser
Gly
335
Val
Ala
Cys
Val

Asp
415

Asn
15
Phe

Pro
Val
Gly
Leu

95
Leu

Ile
15
Leu

Asn

e

Pro
Trp
Thr
His
320
Phe
Aszp
Ala
His
Asn

400
Leu

Ile
Tyr
Gln
Pro
Ala

80
Ala

Leu
His

Pro



35

Gln Thr Asp

Thr
65
Asp

Lys
Arg
Met
Asn
Ala

65
Leu

Pro
Cys
Thr
Lys
Gly
Ala
Ser

Val

50
Val

Asn

Asn

Pro

<210>
<211>
<212>

<213>

<400>

Thr
His
Lys
Thr
50

Val

Gly

Phe
Ser
Gly
35

Asp
Asp

Pro

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

<400>

Asp
Pro
Pro
Gly
50

Ser
Phe

Pro

Asn

Ser
Arg
Ala
35

Val
Val

Phe

Ser

<210>
<211>
<212>

<213>

<400>

Pro
Val

Gly

346
83
PRT

346
Ser

Gly
Gly
Leu
Ala
Gly
347

114
PRT

347
Thr

Ala
20

Arg
Leu
Thr
Glu

Ala
100

348
551
PRT

348

Gln
Pro

Ala
85

Asp
Arg
Glu
Phe
Leu

Gln
85

Ile
Gly
Phe
His
Ser
Ser

85
Gly

Lys

Val
70
Trp

Glu
Val
Thr
Phe
Tyr

70
Thr

Asn
Gly
Asp
Ser
Ser
70

Phe

Thr

Phe
55
Asn

Val

Cys

Asn
Ser
55

Thr

Thr

Thr
Asp
Asn
Asp
55

Thr
Lys

Gln

40
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45

Asn Leu Ala Asp Pro Pro Met Arg Asn

Gly Trp Ala Ala

75

Met His Cys His

Ser
Gln
Leu
40

Ile
Lys

Asp

Ser
Glu
Thr
40

Arg
Val
Gly

Gly

Asp
Leu
25

Leu
Ala

Pro

Ile

Phe
Leu
25

Tyr
Thr
Asp

Ala

Glu
105

90

Ala Arg
10
Ala Asp

Arg Val
Ser His

Phe Gln

75
Ala Ala
S0

Leu Gln
10
Pro Ser

Phe Ala
Leu Tyr

His Phe
75

Met Ile

90

Ile Arg

166

60

Ile Arg Phe Val Ala

Leu Asp

Pro Arg

Thr Phe

Ile Asn
45

Thr Met

60

Thr Asn

Ala Asn

Gln Leu

Ser Leu

Asn Leu
45

Asp Pro

60

Ser Ser

Lys Met

Arg Asp

Pro
Ser
30

Ala
Thr

Val

Gln
Asp
Lys
Ala
Asp
Gly

Cys
110

Asp
Val
Ala
Val

Leu

Gly
15

Tyr
Gln
Ala
Gln

Asn
95
Arg

80

Asn
Ser
Leu
Val

Met
80

Gln
Val
Gln
Ser
Thr
80

Leu

Lys



Met Glu Gly Gln Ile Ala Ala Leu Ser Lys Glu Asp Glu Phe Ile Phe

His Ser Pro Phe Pro Ala Val Pro Val Pro Glu Asn Ile Ser Leu Phe
20 25 30
Gln Phe Val Leu Glu Gly Ala Glu Lys Tyr Arg Asp Lys Val Ala Leu
35 40 45
Val Glu Ala Ser Thr Gly Lys Glu Tyr Asn Tyr Gly Gln Val Ile Ser
50 55 €0
Leu Thr Arg Asn Val Ala Ala Gly Leu Val Asp Lys Gly Ile Gln Lys
65 70 75 80
Gly Asp Val Val Phe Val Leu Leu Pro Asn Met Ala Glu Tyr Pro Ile
85 90 95
Ile Val Leu Gly Ile Met Leu Ala Gly Ala Val Phe Ser Gly Ala Asn
100 105 110
Pro Ser Ala His Ile Asn Glu Val Glu Lys His Ile Gln Asp Ser Gly
115 120 125
Ala Lys Ile Val Val Thr Val Gly Ser Ala Tyr Glu Lys Val Arg Gln
130 135 140
Val Lys Leu Pro Val Ile Ile Ala Asp Asn Glu His Val Met Asn Thr
145 150 155 160
Ile Pro Leu Gln Glu Ile Phe Glu Arg Asn Tyr Glu Ala Ala Gly Pro
165 170 175
Phe Val Gln Ile Cys Gln Asp Asp Leu Cys Ala Leu Pro Tyr Ser Ser
180 185 1350
Gly Thr Thr Gly Ala Ser Lys Gly Val Met Leu Thr His Arg Asn Leu
195 200 205
Ile Ala Asn Leu Cys Ser Ser Leu Phe Asp Val His Glu Ser Leu Val
210 215 220
Gly Asn Phe Thr Thr Leu Gly Leu Met Pro Phe Phe His Ile Tyr Gly
225 230 235 240
Ile Thr Gly Ile Cys Cys Ala Thr Leu Arg Asn. Gly Gly Lys Val Val
245 250 255
Val Met Ser Arg Phe Asp Leu Arg His Phe Ile Ser Ser Leu Ile Thr
260 265 270
Tyr Glu Val Asn Phe Ala Pro Ile Val Pro Pro Ile Met Leu Ser Leu
275 280 285
Val Lys Asn Pro Ile Val Asn Glu Phe Asp Leu Ser Arg Leu Lys Leu
290 2385 300
Lys Ala Val Met Thr Ala Ala Ala Pro Leu Ala Pro Asp Leu Leu Arg
305 310 315 320
Ala Phe Glu Glu Lys Phe Pro Gly Val Glu Val Gln Glu Ala Tyr Gly
325 330 335
Leu Thr Glu His Ser Cys Ile Thr Leu Thr His Cys Ala Pro Gly Asn
340 345 350
Ile Arg Gly Arg Ala Lys Lys Ser Ser Val Gly Phe Ile Ile Pro Asn
355 360 365
Leu Glu Val Lys Phe Ile Asp Pro Glu Thr Gly Lys Ser Leu Pro Arg
370 375 380
Asn Ser Ile Gly Glu Val Cys Val Arg Ser Gln Cys Val Met Arg Gly
385 390 385 400
Tyr Tyr Lys Lys Pro Thr Glu Thr Glu Lys Thr Val Asp Ser Asp Gly
405 410 415
Trp Leu His Thr Gly Asp Val Gly Phe Ile Asp Asp Asp Asp Asp Val
420 425 430
Phe Ile Val Asp Arg Ile Lys Glu Leu Ile Lys Tyr Lys Gly Phe Gln
435 440 445
Val Ala Pro Ala Glu Leu Glu Ala Ile Leu Leu Ser His Pro Ser Val

167



Glu
465
Pro
Asp
Arg
Ile

Gln
545

Met
Lys
Cys
Gly
Arg
Val
Leu
Tyr
Ile
Glu
145
Cys
Ala
Gly
Val
Phe
225
Tyr
Ile

Gln

Glu

450
Asp

Ala
Ile
Leu
Leu

530
His

Ala
Ala

Ser

Val
515
Arg

Gln

<210>
<211>
<212>

<213>

<400>

Glu
Leu
Phe
Ala
50

Arg
Ile
Gly
Thr
Val
130
Glu
Leu
Ala
Thr
Thr
210
His
Ser
Leu

Arg

Ile

Ala
Pro
Glu
35

Thr
Val
Met
Ala
Pro
115
Iie
Asn
His
Asp
Thr
195
Ser
Lys
Leu
Ile
Tyr

275
Ala

Ala
Cys
Lys
500
Lys
Arg
Pro
349

544
PRT

349
Lys

Asp
20

Asn
Gly
Ser
Leu
Ser
100
Gly
Thr
Gly
Phe
Val
180
Gly
Val
Glu
Asn
Met
260

Arg

Lys

Val

Val
485
Phe

Phe
Leu

Leu

Pro
Ile
Ile
Arg
Ala
Leu
85

Tyr
Glu
Gln
Val
Ser
165
Lys
Leu
Ala
Asp
Ser
245
Gln

Val

Ser

Val
470
Val
Val
Val

Leu

Ser
550

Ser
Tyr
Ser
Thr
Gly
70

Leu
Arg
Ile
Ala
Lys
150
Glu
Pro
Pro
Gln
Val
230
Val
Lys
Thr

Ala

455
Pro

Met
Ala
Ser
Arg

535
Thr

Glu
Ile
Glu
Tyr
55

Leu
Gln
Gly
Ala
Ala
135
Val
Leu
Asp
Lys
Gln
215
Ile
Met
Phe

Ile

Glu

Leu
Ala
Ser
Thr

520
Asp

Gln
Pro
Phe
40

Thr
Asn
Asn
Ala
Lys
120
Phe
Val
Met
Asp
Gly
200
Val
Leu
Phe
Glu
Leu

280
Val

Pro

Ala
Gln
505
Ile

Asn

Pro
Asp
Ala
Tyr
Gly
Cys
Ile
105
Gln
Ala
Cys
Gln
val
185
Val
Asp
Cys
Cys
Ile
265

Pro

Asp

Asp
Ser
480
Val

Pro

Leu

Arg
10

Asn
Asp
Ala
Leu
Pro
90

Ser
Ala
Asp
Ile
Ala
170
Leu
Met
Gly
Thr
Ala
250
Val
Ile

Arg

Glu
475
Ala
Ala
Lys

Arg

Glu
Leu
Arg
Glu
Gly
75

Glu
Thr
Ser
Lys
Asp
155
Asp
Ala
Leu
Asp
Leu
235
Leu
Ala

Val

Tyr

168
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460
Glu Ala

Thr Glu

Thr Tyr

Ser Ser

525
Glu Thr
540

Phe Ile
Ser Leu

Pro Cys
45

Val Glu

60

Val Gly

Phe Val
Thr Ala

Ala Ala
125

Val Arg

140

Thr Ala

Glu Asn
Leu Pro
Thr His
205
Asn Pro
220
Pro Leu
Arg Val
Leu Met
Pro Pro

285
Asp Leu

Gly
Thr
Lys
510

Sex

Leu

Phe
His
30

Val
Leu
Gln
Phe
Asn
11¢
Arg
Pro
Pro
Ala
Tyr
190
Arg
Asn
Phe
Gly
Glu
270
Ile

Ser

Glu
Glu
495
Arg
Gly

Lys

Arg
15

Ala
Ile
Ile
Gly
Ala
85

Pro
Ala
Phe
Glu
Ala
175
Ser
Gly
Leu
His
Ala
255
Leu

Val

Ser

Ile
480
Asp
Vval
Lys

Asn

Ser
Tyr
Asn
Ser
Asp
80

Phe
Phe
Lys
Ala
Gly
160
Pro
Ser
Gln
Tyr
Ile
240
Ala
Val

Leu

Ile



Arg
305
Thr
Met
Glu
Ala
Asn
385
Tyr
Trp
Phe
Val
Ser
465

Pro

Glu

290
Thr

Val
Thr
Pro
Glu
370
Gln
Leu
Leu
Ile
Ala
450
Asp

Val

Ile

Ile
Arg
Glu
Phe
355
Met
Ala
Asn
His
Val
435
Pro
Ala
Ala

Lys

vVal

Lys Arg
515
Arg

Ile Leu

530
<210>
<211>
<212>

<213>

<400>

cctgttttgg

cacttcttct
caccaccacc
tgcgagcecct
cgggtgcget
ggggggctgt
tgcacttcceca
caaagaacac
tcgaccttge
tcttggcett
cgaaaggaag
gaccttcaac

Met Ser

Gly

295

Ala Ala

310

Ala Lys
325
Ala Gly
340
Glu Ile

Lys Ile

Gly Glu

Leu
Preo
Lys
Val

Ile

Pro Asn

Val Leu

Ser Gly
360
Asp Pro
375

Cys Ile

390

Ala
405
Gly

Asp

Thr
420
Asp Arg

Ala Glu

Ala Val

Glu
Asp
Leu
Leu

Val

Ala Thr

Ile Gly
Glu
440
Ala

Lys

Glu
455

Prc Met

470

Phe Val
485
Gln Tyr
500
Phe Phe

Lys Asp

350
717

DNA

350
caacaactcc

gtacttgcac
aaacagaaga
tgctgttgtyg
gagcttggat
gaagaaagcg
cgactgctte
agccgaaaaa
gaaggaagcg
ggccgetegg

aaaagatggg
atctctcaac

Val

Ile

Thr

Lys Ser

Ser Lys

Ala

Pro
Ala
Ala
345
Ala
Glu
Arg
Ala
Tyr
425
Leu
Met
Lys
Asn
Gln

505
Ile

Met
Lys
330
Met
Cys
Thr
Gly
Asn
410
Ile
Ile
Leu
Asp
Gly
490
Val

Pro

Gly
315
Leu
Cys
Gly
Gly
His
395
Thr
Asp
Lys
Ile
Glu
475

Ser

Val

Leu

Asp
520
Arg Ala

535

agcagctctce

acgaacatta
gaaacagaag
ctecggttcetg
tactatgacc
atgaagaacg
atcagaggat
gacgggccgc
gtggaagctc
gatgctgteg
aggattcgaa
tacagcaagc

Lys

Lys

Leu Ala

tgectettttt

agcgcttgat
aaaaggaaaa
ctatcttgcet
agacgtgcece
acaacaccgt
gtgacggttc
cgaacatcte
agtgccctgg
ctctgtetgg
agcgaatgac
ttetctecaag
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Lys Glu

Gly Gln

Pro Ala

Leu
Gly

Phe

Glu

Tyr
335
Ala

350

Val
365
Ser

Thr

Ala
380
Gln Ile

Ile Asp

Asp Asp

Val
Leu
Met
Lys

Asp

Arg
Pro
Lys
Glu

415
Glu

430

Tyr Lys
445
Ala His
460
Val Ala

Val Ile

Phe Tyr

Gly
Pro
Gly
Thr

Lys

Phe
Ser
Glu
Glu

495
Arg

510

Ala Pro
525
Ser Gly

540

actataaaaa

cagaacttgt
gttcgaacaa
ggcgtatgte
gaagctcgag
tcectgetget
cgtgctcttg
actccacgca
ggtcgtctet
agdaccgcat
acaaggcaat
aggcctttec

Ser

Asp
320
Gly
Lys
Asn
Arg
Gly
400
Gly
Leu
Gln
Ile
Val
480
Asp

Ile

Val

Gly Lys

Tyr Asn

aacccatctt

atcagctccc
cttegaacga
gcgagcagtg
tttteggtga
ttacttcgeca
aactcgacgg
ttctatgtga
tgcgeccgaca
tgggatgtgce
taccagctcc
atggaga

60

120
180
240
300
360
420
480
540
600
660
717



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

<400>

ggcgtetete
tgcaacgatt
cgggcagacce
gcecaacatg
ccacgacgcg
gtettcagtg
actgagctt

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

<400>
gaaaaactgt
ctgcececggaa
cggagttata
agtgtgtgct
acgatatggt
ccecgttgtaa
ttcgagctgg
ggctgeactt
cgcctagett
aagtgatcga
cagatatcgt
ccgtaagctt
tacctccacce
cagtcaagaa
ccttcegaag
agaagatatg
cgaccttcett
ctgatcaaga
acacaggaaa
ccceccaaadg
getcatatat
aatgtcccct
ttgaaaaata
aaaaaaaaaa

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

<400>
cagaatgcct
cgggtgggga
tgttttgagce
tgcttectctc

351
368
DNA

351
ctctgtctag
cgctectgett
gtgaaaaacg
ttcgacaacg
atcggtttct
acaccgaact

352
1391
DNA

352
ggtggtgaag
aaagccggaa
tattatacca
cttgctggtt
cggctttteca
gctctcaccy
agtagcaaaa
ccatgactge
cgtgggcgag
ccgcatcaag
tgcectygget
agggagaaag
tacttctaat
catggtggct
acggatctac
tcccaggatt
tgacaacctt
gctcttcaat
atttttececga
aagcaatggt
gcaatttgaa
gacaatttgt
aaggagctecg
a

353
337
DNA

353
agtcgtcatce
agtgccteceg
acggtgaaat
ctgcgectct

tcatgtttct
acggtgccte
aggcctgttyg
aatgtggcga
ctcecttctea
gcagttccce

ctgcctcgea
aaggaactgt
agattteccge
ttcaacagga
gtcgtcgttg
agtcattatc
gcaatcaaga
ttcgtcaatg
aaaacagcag
gctagtctgy
gctcgcgact
gattccatta
ctecagtgctce
ctttctggtt
aacgactcga
ggaaatgata
tactaccaca
ggcagttctg
gattttgcca
caaataagga
actgccacat
cgtcatgtat
tctecagttte

cgatttgggt
cacaactctc
ctgttgtceg
tectttecatga

gaaatacctc
cactccgaag
cgectyggtte
cgacgcececat
aggtggagga
gcgaacgctg

aagatgtgac
tattttcaag
gttaacctta
acatatcgat
tecctecttge
aatcaacatg
atgagaccceyg
ggtgcgatge
ctcecgaacaa
agaaggagtyg
cagtcgttca
ctgctagcag
tcataaccag
cacataccat
acatagatac
gtgtcecttea
atttactgca
tggattcact
aggcaatgat
aaaattgcag
atgaacacgg
ctgtcecttcett
tgtaaaaaaa

aattgtecgcece
tacaaactte
gtecgeggtyg
ttgcttegtc

170

LA N 2
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tccgeccecgeac
cgaagagdgcaa
ccecgtectgg
ggcgetetge
ggcgcggacg
gcctcgacga

gttatctaat
cttttattte
cgccggagaa
aatttatgtce
cacttcggtt
tccgaaagcea
gacgggcgcg
gtcgatattg
caattccgtg
ccctggagtg
tttgggaggt
gagccttget
cttcgetget
tggcctageqg
atccttegece
aaggctagac
gaagaadggc
ggtcaagaag
caaaatgagc
gaaagtgaac
tagtgaaatce
gactaatttg
aaaaaaaaaa

atagcttttg
tactccaaaa
tcgaaagagc
aatgggtgcg

tcatctetet
catgcgcggg
aagacattct
gtctgagctt
gatccatttt
cccgatecgac

cagcgtcectec
accacaatca
acttcatctg
atggctacac
atcaccactg
ttgtcgattg
tccttgette
ttggatgaca
agagggttcg
gtttcctgtg
ccttcatgga
aacacctcca
cagggtettt
agatgcactt
cataaattgc
atccaaacgc
cttettcact
tatgcatgcg
gaaattaagc
taagtatgaa
agggctcgat
tggttgctgce
aaaaaaaaaa

taaccgcact
gttgtcccaa

gccgeatggg
atggctcgat

60
120
180
240
300
360
369

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1391

60
120
180
240



actcctggac
tttgagagga

<210>
<211>
<212>

<213>

<400>

ctcacttccg
gtcgecggeeyg
gcctegtget
ggagagtgcg
ttctececga
atggctecact
gacgcgca

<210>
<211>
<212>

<213>

<400>
aagaaactca
ggtttectttt
gaaggggctc
gaaacatcte
gcacttccat
cagtggacca
gatcatecgat
tgatatcgca
tgtgcegttg
tttacctgca
agacgctacc
ctcecctttgag
tgatctcaag
atcaccceaac
cacctcagac
cgaggaccag

<210>
<21l1>
<212>

<213>

<400>
ctgtgtctag
cgcggtgttt
gtcaaaaatg
ttcgacaacg
atcggtttect
aagactga

gacacatcct
tacaacgtca

354
368
DNA

354
agcgcgccat
ctatgcccac
gtgtgtggtt
gagaggaaac
gcectgtttet
ctgacatcga

355
955
DNA

355
gacccagacc
cttgtgatag
tcgtggtect
aagaaggtgt
gactgctttg
agtgagcagg
gacctccgtg
gccattgeeg
ggaaggcggyg
ccaactgaga
gacgtggtgg
aatcggctcet
ggcgtgtgcec
cgattcgaca
caagatctgt
gaattgttet

356
308
DNA

356
tcatgttect
gcggtgectte
cggcatgttg
aatgcggcga
ctcgttcgaa

<210> 357
<211> 373
<212> DNA

cgttccaagg
ttgaccggat

gcagttcacc
caagcgtgceg
cgacgtecte
acacgagtct
cgagggaaaa
gaccgtgtte

cagaccacat
ctgcatcaca
tctacgagaa
tcgaggagga
ttaagggatg
acgctecacce
agctcgtgga
ctcgtgacte
atggactcac
acgccagtge
ccctetetgyg
acccgaccca
ccaccacaaa
acaagtactt
atgaggatcc
ttgagaagtt

gaagtatctc
cgctecgaty
tgcatggttc
tgacgcccat

aggtggagga

EX) a

ggagaagacg gccggcccaa ataataagtc

caagtcc

ttttecgecg
gcgtgcagcea
gacgatattc
ctgcggetea
ttcggtggtce
ccecgccaaca

catggcctcecce
tgttcatgtt
gagctgtcce
tattggeccaa
tgatgectteg
gaaccggagce
caagaagtgt
cgttgtcctg
gtttgcgact
aattctctece
aggccacacc
agaccccacg
ctccaccaac
tgtcgatttg
cacaaccadg
tgtcctagece

tceggegece
cgaagagcaa
ccagtactcg
gctgececctge
ggcgcggacyg

171

ctttectege
acggacgaac
aagagaatct
ctttccacga
tcggegcetga
atggaattga

cgtttcagct
acgagctctg
aaggtggagt
gctgctggge
gtgttgctgg
ttgagaccat
ggtcgagtag
tcaggcggac
caaaatgtga
geccctageca
atcgggettg
atggagaaga
actacggtcet
gtgaaccgece
gacattgtca
atgacgaaga

tcgtcectceect
catgtgcggg
acgacatcag
gtctgagttt
gatccatcat

tctegtcaca
ggccactcat
gttcgacggt
tgccategge
tggttccate
tgatatcgtc

ctttegtttt
ctcacttggt
ccgteateaa
tgcttegtet
atggatcage
cagcattcaa
tctettgtge
ctgagtatga
ccttagagaa
agaaaaactt
ggcactgcac
cctttgecca
tggacatccg
aaggcctgtt
ctagectttgce
tgggyg

tgcaacgatc
tgggcagact
dgaaaacttt
ccacgatgca
tgeccttecaat

300
337

60
120
180
240
300
360
368

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
955

60
120
180
240
300
308



<213>

<400>
tcaggtecett
cgtcagtgct
tceggegtge
tgtgtgeggce
ttcgccegea
tactttccca
ctttttgaca

<210>
<211>
<212>

<213>

<400>
ctettgtcect
cgttctgteca
gaaccaagca
ttccaaatte
cacctttgga
tggcagccca
acagaatgga

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

<400>
cacaatggaa
tgcagtttca
atgctcagga
aggctatcat
ccttgetteg
ttgatgacac
gaggctttga
tctcatgtge
cgtattggga
acaacdacat
aaggtctcaa

<210>
<211>
<212>

<213>

<400>
gceggcacgag
cectectegge
actgaaggaa
ggtctacaat
ccatgactge
gcagacagag
cattaaggag

357
gtcaacatgg
gcaaacttca
tgcgeattct
gaagaggcgc
ttaattaggec
aacgtcgagc
cca

358
417
DNA

358
gggaccgtgt
ggaggtccat
ggagcgaaca
gccgetgttyg
cgtgcacagt
gatccaacca
agcggcetecg

359
659
DNA

359
atagtttagg
gtctgtgetg
ctgtaatggt
taaatctgta
tetgeatttt
tgctagtttce
ggtagtggat
tgacattctt
ggttetactg
tcctgecacce
tgtgcttgac

360
669
DNA

360
cggcaaaact
tcactcagcc
aattactacg
ctctaccagg
atagttcagt
aaacaatcgg
gccatcgagg

cattcaaact
agcgagttge
tctcactgag
acgagtctct
aaggcaaacc
ccaattttaa

cttgcgeccga
cttggagggt
catecgatacc
gcettggacac
gcaggacatt
taagtccttc
tcctegecaa

tcagtaatgg
atcactggag
ctgagtcatc
gtttcagatg
catgactgtt
acaggggaga
aagatcaaaa
gctgtggcecag
ggcaggaggg
aactcaaccc
ctagttgcte

aaagctattc
tgctcctect
caacgtcgtg
agcacggcaa
cgtgcgatge
accgaaactt
tggaatgtce

cgtggttaat
ttgcccaggt
agatgacttg
ccgattgtcet

gggaggtgga
tgccaacaac

cattctecgece
geteteggyy
tagccctttt
caatgacctt
cagccctagg
atacttgacc
cctecgacccg

aacggatgaa
cggecattgtt
actattatca
ctgtcaaaaa
ttgttcaggg
agacagcatt
gcaaattgga
ccegtgatte
actcaaagac
atcagactct
tatcaaggte

gcagcctccc
cttcttetge
tccgagagea
cactgcecgtt
ctccattcta
cggaatgcga
tggagtggtg

172
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st
[ XX R

cttgttagte
actacggcca
cttacaaatc
ttccatgatg
ggtgctgatg
ggcattattg

ctecggtgete
aggagggaca
gattccttgg
gtcactcttt
ctctacaact
actctccaac
acgaccgtga

acatattcce
tctatggatc
gaagtcctgt
ggaagcgaga
ctgtgatgct
acctaacaga
ggaagcatgt
agtaggcttt
tgcaagcaag
ggaaaccaaa
ccataacaat

tctatggcga
tgcgcacaac
gagcacatag
tcatggatca
ttagacagta
aacttcaagt
tcgtgtgctg

-

(X X X

(XL K
* 2
]

[ X )

»

seew

ttgetectcege
cagctcgcaa
tcttcggggg
ccattygcgtt
gctectatgat
attctgtcga

aagcttctgt
gcttgacggce
ctaacctcac
ccggagetca
tcaacgcgag
aactttgcce
acacatt

ggccttacac
cagacatcgg
ccaaatgccc
atggctgett
tcaattctge
aattctgtaa
cctggagtgg
agtgtgggtc
agcggtgcaa
ttcaacctca
agggttagc

cattagggat
gecagtgtygygy
tgaaggagca
gacttatctt
gtggagacgt
atgtggacac
acattattgt

LA X X2
2& &

L XY

”re &

60
120
180
240
300
360
373

60
120
180
240
300
360
417

60
1z2¢
180
240
300
360
420
480
540
600
659

60
120
180
240
300
360
420



tetegecgea
gagacgagac
tggcagcatc
tgtggccctt
aaaaaaaaa

<210>
<211>
<212>

<213>

<400>
agcaaattgg
agctttecgt
gggaaactga
gccggggtga
catttccacg
accttcacta
atcgatagca
attctcacga
atgttgggga
cctcecactt
aaggaaatgg
agagcccata
aagtgteccta
cccactgtgt
tcecgaccagg
aaccagaata

<210>
<211>
<212>

<213>

<400>
gcaaacagca
aaacagggtc
gcacggtgeca
gctacatctg
gatgttctceca
ggacttttecc
atctacagca
ggtaatatta
aattaaaatt
ttacaagaaa

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

<400>
ctaccactca
gaggactcta
tgtgaatggg
agtgaaatca

aaggaggcag
agcagaaaaa
tcatctette
ttaggtttga

361
916
DNA

361
ttgcttttgg
gcattgetgt
gctccacgtt
agcaagcagt
actgcttcgt
gcgagaaata
taaagagcca
ttgctgceteg
ggcgagactce
ccaatctgac
ttgcactcecte
tttacaacga
gtaccacagg
ttgacaaaaa
aactcttcaa
ccttet

362
586
DNA

362
accttcecte
tctctaccaa
ccacattcag
cgaaggcgaa
cecectacceac
actccgatca
ccagtcaagc
gtceccctcac
tgtaaagatt
gcaataaatt

363
1224
DNA

363
atttegeoctct
gtgtgcattg
cagctgagct
gtggtgaagc

ctgcaatgct
gcagtgcagc
tctctgectt
tacttatcca

agcgettgtt
cattgtgttc
ttatgataag
ggctaaggaa
taatggcetge
tgctcttece
actcgagaat
tgattctgtt
aacaacagcg
gaaactcatt
tggtggtcat
caccaacata
ctccggagac
ctattactac
cggaggctcce

gccagcettec
ggacctecgtc
aactegcatc
ctgcccecage
atttgacaac
ggagctattt
cattttettt
tggcaccaac
gtattatcta
actgtttaat

tatcttctgt
ggttaatgge
caacgtttta
aagcggtage

aggaggtcca
agtggtggac
tgcctctgtg
ttctgtatta

ccaacagcaa
attatctgtt
tcttgtccceca
aaacgtatgg
gatgggtctg
aataacaatt
gettgcaceg
gttcagttgg
agcattagcg
tcactatttc
accatcgggc
gatactacgt
agcaacctgt
aatctgaaaa
actgattcge

agtctcagca
gcactctcag
tacaacgata
actggtggcg
aagtattaca
aatggaggtt
actgactttyg
ggcgagatcc
tagettttet
taaaaaaaaa

gtttecatcgt
tgtgtttgta
tgccaaatcg
taaggagaaa

173

+
S0

cgcatcgcgg
aaatacgttc
ggcatcgatg
cattatacat

aaatggcetgt
cgattactga
aggccctgte
gggcatcgcect
tactgttgga
ccgegagggyg
gcgtegttte
gtggacctte
gtgcaaacaa
aggcacaggg
aggcgcaatg
acgccacttc
cgccactgga
gcaaaagagdg
atgtgactaa

cactcatgac
gtgctecatac
ccaacattaa
acaacaccct
ctaatctgaa
ccacagactc
cagccgcecat
gcacaaactg
ctgaagttat
aaaaaa

tttettecaa
gccttcatac
tgtccgaggt
agaatgggag

.

oads

dona
- -
»

LY ]

-

00w

tgaaaacagg
cgctygcataa
cggaaggage
aaataaaaaa

tttgatgaag
tactgtgaat
tatagtgcaa
tctcegectt
caattccacy
tttcgaggtyg
ttgtgcagac
gtggaaggtg
taacattccg
cctctccaca
caagaatttc
attgcgtteca
ttatacgact
acttctccac
gtacgcectee

agcatttcaa
aattggtcaa
cgctgcctte
ctcteecettg
aagccaaaag
tagagttagt
ggtgaatatg
caggaaagtc

t“n

aagcgaagct

atatgatgat
atataaacge
tgccatcgat
cgteccttggt

o8 o

\RL]

-
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T
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480
540
600
660
669

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
916

60
120
130
240
300
360
420
480
540
586

60
120
180
240



ccgectteac
caacgctacg
cgaggtaatt
tgcagacatt
gacggtaatg
cattccatct
ttctaccaaa
ctttttcaga
aaaggcaaac
ctcaatcaca
cteccgaccag
caatcagaac
cecctetecact
ctgaagattg
atcggetagt
attatgttca
aagacttgta

<210>
<211>
<212>

<213>

<400>
aaactgccca
acgttcgaca
cagcagctgt
agcaccttct
actggcacca
gccatatgta
ttgggagacc
agtttgrttga
tccaatgaat

<210>
<211>
<212>

<213>

<400>
aaaccattca
aatggcgtca
caactcaacg
gaagacggcg
tgattgtttc
tggggaaaag
catcaaatca
tattacggct
aaggagagac
tteccaatctce
gattgtccta

<210>
<211>
<212>

<213>

tttcacgatt
tttaccggag
gacagcatta
ctcaccattg
cttggaaggc
cccgcttceca
gaccttgttg
actcggatcet
tgcceccageg
tttgacaaca
cagctcttta
agcttcttta
ggcactaacg
tattectecgt
gagccttcaa
gagttgtatg
aaaaaaaaaa

364
519
DNA

364
agtcaggagyg
ataaatacta
ttaatggcgg
ttaccgactt
gcggacaaat
ctttactgtt
tacggctgcg
ctatttggtt
taggttttat

365
646
DNA

365
aacccaccga
gtcgtgtgea
tattatgata
gtggccaatg
gtcaatggtt
actgctcttc
caagtggaag
agagattctg
tcagcaactg
agtggtctca
tcaggtgcac

366
364
DNA

gcttcgtceaa
aaaagactgc
aaactcaagt
ctgctcgtga
gagactccac
gtctgagcac
cactctcagg
acaacgaaac
ctggtggcga
agtattactc
atggaggttc
tagactttac
dggcaaatceqg
actctttcag
atcgaagctc
cagttcagac
aaaa

cgacaataac
cacaaatctg
ctctgcagat
cgcagcttec
ccgcaaaaac
ctcatgggat
ttagacacta
gatttcgatg
aaaaaaaaaa

agatttcatt
tegetetget
cgtegtgtec
agaaacgcat
gcgatgggtce
ccaacaacaa
cagtttgcag
tcgtegaatt
ccagcctaag
tctecatettt
ataccattgg

cgggtgcgat
aggcccaaac
ggaggcagcc
ctctattgtt
gactgcgagt
actcatctcea
tgctcataca
gaacattaac
cagcaacctc
taatcttaaa
tacagattct
agctgccatg
caaaaactgc
cttatttttt
taaaagaaag
cataattcca

ctgtcaccgt
aagagccaaa
tcccaggtta
atgttgaata
tgcagaaaac
tatattttga
gcaagcctecc
taccaagtac
aaaaaaaaa

gcgtcgecage
ctttttttcg
caaactcctg
gggggcatca
agtgttgttg
ttcgttgagg
cggaatcgta
gggaggacca
cgccgcaaac
tcaagcacag
ccaagctcga

174

e

ggttcaatct
gccaattctg
tgcagtggag
gaacttcaag
ttaagcgctg
tettttcaag
attggtcaat
gctgcttteg
tecteceecttag
atacagaaag
caggttactg
gtgaagatgg
aggaagtcca
ctttgtaaca
caataaacta
attttgecttc

tggatctact
agggtcttct
ctacctacag
tgggtaatat
ctaattgatg
ttgtagaatt
aattggatct
aaagtttete

atcatgactt
accgttgett
gcaacggtga
ttgctcegte
gacgactctt
ggtttcgacg
tcgtgecgcetg
acatggacag
accaacattc
ggcctttcaa
tgcaca

tattggatga
cgagaggctt
tcgtgtegtyg
gcccaacatg
Ccaaacaacaa
ctcacggtct
cacgatgcgce
ctacatctgt
atgecggtcac
gacttctcca
cgtacagceag
gaaatattag
attagtctct
ttgattttcg
catttctgag
ccaaaaaaaa

gactccaaca
ccactcagac
caccactcag
cagtcceccte
cctetettag
atatagatag
gtgegtcecet
aacagattaa

cctttacage
ttgectcaact
aggctgcagt
ttcactttca
cgagtctaac
tcatagacac
acattttggce
tgctgettgg
ccgctcececac
ccaaggatat

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1224

60
120
180
240
300
360
420
480
519

60
120
180
240
300
360
420
480
540
600
646



<400>

ccttaatetce
gagctcatac
ccaacattga
acaacaccct
ctgatttgag
ctacaaattc
acag

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

<400>

ggaaaaggat
tccatttcececa
ccagcggtcec
aaataattaa
cggacttgac
gagtgcctct
acct

<210>
<211>
<212>

<213>

<400>
gtcatggctt
accgttgegt
tcaacggtgc
ctcctecegece
gacgactctt
ggtttcgatg
tcgtgcgcag
acatggacag
aacaacattc
ggtctttcca
tgcacaagct
tccetgaaga
gttactccca
ctccactecceg

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

<400>
gccaaataaa
agtttcgcect
gggcagctga
gecegcagtga
cactttcacg

366
ctcttttaca
gattggccaa
cacttecctte
ctcgeectta
aagccaaaad
tcaagtcacc

367
364
DNA

367
caactttcac
tgactgcttc
tagcgaacaa
cgacatcaag
tgctetcegea

ggggcgcagy

368
801
DNA

368
cgtttacage
acgcgcagct
aggecgcetgt
ttcactttca
cgactctaac
tgatagacac
atattttggce
tgcagectggg
cggctcctac
cgaaggacat
tcagggcccg
caaactgtcc
ctacgtttga
accagcagcet

369
1171
DNA

369
gttatctttt
gtatagctgt
gctccacgtt
agcaagcggt
actgcttegt

gcccatggtc
gcgceggtgea
gecacttcgg
gatctggcca
ggacttctgc
acctatagct

ttaaaggagg
gttcagggtt
gacgctccac
aaacatgtgg
gctegegagt
gacagcctga

aatgcgatct
tagcgcaacg
gaagcaagcg
cgactgette
tggagagaag
catcaagtct
tattgctget
gaggagagac
ttctaatcte
ggttgtccta
catctacaac
gactacagga
catcaactac

g

ggctttattc
aatggtgttt
ttacgacaaa
cgctaacgag
taatggttgce

tttccacaaa
ccacattecag
tgaaggcaaa
cgcctaccac
actccgatca
ccaatcaaaa

acatcaccca
gcgacggatce
cgaacttaac
aaaaggcttg
cggtcagagce
aattcgeccac

ctggccttta
ttttataata
gtggeccaacg
gttaatggtt
accgeccgtte
caagtggaag
agagattctg
tccaggactg
agtgctctca
tcaggtgcge
gaatccaaca
agcgacaaca
tactcaaatc

cacaagaaaa
atcgtgtgtt
tecttgcecega
aaacggatgg
gatgggtccg

175

ggatctcggt
agctcgegte
ctggccaagc
atttgacaac
gcaaatgttt
acaccttctt

agcggctggt
dgttctgttg
gctgagagea
cagcggegtt
agttggagga
acgaaaagtg

tcgecttgtt
catcatgtcce
agaagcgcat
gcgatgggte
ccaacaacaa
cagtttgcag
ttgtccagtt
ccagcctaag
tctcattatt
acaccatagg
ttaatgcagc
acctgtcace
tgagaagcca

aaatggctta
ctattacaga
cggcactgtc
gtgcgtcecttt
ttctgttgga

gcactctcgg
tacaacgaat
gcetggtggeg
aagtattaca
agcggagggt
tacagacttt

ttgctgegeg
gacggttctg
aaagcctttg
gtctcttgceg
ccagagtatc
acccttgeca

gatgtgttcg
caaactactc
gggggcatcg
tgtgectgetyg
ttcggcaagg
tggagttgtg
gggaggccca
tggtgcaaac
tcaagctcag
ccaagcgcgg
atacgcaact
attggatcgt
aaagggactt

cctaaggaag
tactgtgaat
ggtagtgaag
gctccgectg
cgattcttcg

60
120
180
240
300
360
364

60
120
180
240
300
360
364

60
120
180
240
300
360
420
480
540
600
660
720
180
801

60
120
180
240
300



accattactg
atagatacca
attctcgececa
atgttgggaa
cctaecgactt
aaggaaatgg
agagcccata
aagtgtccga
cccactgtgt
tcecgaccagg
aaccagaaca
cectettaccg
tcactgtcga
actgatttca
taactttacc

<210>
<211>
<212>

<213>

<400>
atcagattaa
tcgectattge
tggggaggag
ccaactcaac
acttggtatc
agaggcttta
atgctcggcet
atttcgtgac
ggctgttgaa
ttaaacttta
agatgggaaa
aggttaacag
catctcecctt
gttgtaacag
cgatagaggg
aaactcagag
ggagaaggtc
tttgatgtaa

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

<400>
gaaaggcctg
aagcaaagcc
tctectgegtg
tcetttettgg
catggaagcc
ccacgactgce
gcaaacggcet
caaagadgaac
agcagctcgt

gcgagaagac
taaagagcaa
ttgectgetcg
ggcgagactc
ccagtctgag
ttgcactttc
tttacaacga
gtaccacagg
ttgacaaaaa
aactcttcaa
ccttettete
gcaccagcgg
attatcatca
gtctatggat
atcattaaaa

370
1073
DNA

370
gagtgcactt
atctcegtgat
agattcgaag
tctgcagacyg
cctttecaggg
caaccagagt
gaaatcecgga
tcctaccaaa
cacagacgaa
tgcagcaaat
catcaagcct
ttgategttt
cttagctgcee
gttgaataaa
aaacttcaac
tggtaaatca
aacactcctc
tggaaatcgt

371
1522
DNA

371
tcgatttccet
aaagctgtgg
tttgtgatct
acgttctaca
tatttgagtg
tttgtccagg
cccccaaact
gtcgaageceg
gactccgttg

agctaatcce
tgtcgagaaa
tgattctgtt
gacaacagct
caacctcate
tggcggtcat
gaccaacata
ctcecggagac
ctattacagc
cggaggctecc
cgattttget
acagatccca
ctcegttgea
accatatgct
aaaaaaaaaa

gagaaggagt
tcagtggtce
agtgcaagtt
cttactacca
agtcacacca
ggaaatgggc
tgtccaaaat
ttcgataact
gaattgttcg
gaggagctct
cttacaggca
taatttaatce
atcaaattgce
attgccactt
gtceccaatca
agattgttga
gtgtgtttag
gtcttcaaca

ccatttgaat
ccgacatggg
atggcggege
gctcgagtty
cagacatcac
gatgcgatgg
tatcactcag
cctgcagegg
taatggctgg

aatgccaatt
gettgcagtg
gttgaactgg
agcaaaagcg
tcactattcec
accatcggge
gacagtgcgt
agcaacttgt
gacctgaaaa
actgattcac
gcggecatgg
aagaactgca
ctgcctttta
gatggagectt
a

gcccaaaaac
tgagtggagg
tgagtgggtc
agttcaaact
tcggectate
tgccagactt
ctggaggaga
actacttcaa
caaagggcte
ttctcaaaca
ccgtgggaga
attttccatc
attactagat
ctgaattatt
aattgtcatg
ataaaatgtt
ctatgtgtct
agaataaaaa

cgacaggatc
caagtttatc
tgtcaatgct
ccecgtceetty
acaggctgca
gtcggtgtty
agcgcaggct
aattgtgtcg
aggaccgttc

176

ctgcgagggy
gagtegttte
gceggtectte
gtgcaaacag
aagcgcaggg
aggcgcaatg
acgccacttc
cgececattgga
gccaaaaadgg
aggtgactac
ttaagatggg
ggaagccaaa
attgtaaaagqg
gtcatgaata

tgtatecgtgt
gctgggctygg
caacaacaat
acaaggtcta
tcgatgcaca
cactctaaac
taataacttg
gagcttgcetg
agggaagacg
gtttgcatta
aatcagggtc
tcttgecattg
catccttecece
aaacttctga
taagaaatat
agctcttegt
gtttattaac
aaaaaaaaaa

gaagaatcta
acggctetgg
ctgecccagte
gagtccatag
ggattgttga
ttgaacgcaa
ttaaagatta
tgtgccgaca
tacccettac

attcgacgta
ctgtgcagac
atggacagta
taatattccg
actctccgca
caagaatttc
attgecgttca
ttatatgact
acttctecac
gtacgcectce
aaatatcaaa
ctaattatga
taacgttteg
aataagttca

gcagatattce
gaagttttac
atccecggcge
gatgaggtag
agtttcaggce
aggggttact
ttcccattgyg
agcggtcaag
aaggagctag
tctatggtga
aactgtcgta
cattttgtta
atggctttca
ttgggctgga
ctcgggcagt
taatggctgt
gcttgcgagt
aaa

ttttacatca
cttctgttat
ccgtggetygg
tgtgggagcg
ggctccactt
cgtcaggtga
ttaacgacat
ttgttacttt
cactecggccg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1171

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1073

60
120
180
240
300
360
420
480
540



cagggacagc
cteccaatgta
ggtggcceccte
actatataac
taagaatctt
tcegcacteca
cttecacttct
tgeggtgaat
gctggatgtg
ttcaacattt
agattagggt
taataaatat
actttttcee
gttgaaaata
caataagaaa
tgaaatcgtt
tgcacccaaa

<210>
<211>
<212>

<213>

<400>
ctcaatttecg
tctagtgtgce
gggcagctga
tcagtggtga
cactttcacg
acgtttaccg

<210>
<211>
<212>

<213>

<400>
catcgatgcet
tattcteget
gcagatgggg
ttctectatt
tcatgatctt
cagctcacgc
tctactgcaa
gceactggac

<210>
<211>
<212>

<213>

<400>
ctttectgtta
acagtgttca
aattcctect
ttaacgtcac

cttaccttcg
acggggctca
tcaggaggac
agcaccaccyg
tatctcacct
aatgtgttcg
gaccagacte
cagagcctct
ctcacaggaa
tcgattatgg
tatgagcgaa
atatataacc
ttttgacctt
aatagcgttt
ctttactgaa
ggactgttat
aaaaaaaaaa

372
311
DNA

372
ctcttatcett
attgggttaa
gctcaacgtt
agcaagcggt
attgcttcegt
g

373
474
DNA

373
atcaagacag
attgcagcgce
agaagagatg
gagtcgettg
gtagtgcttt
ctattcaatt
gacctgcata
cctgtgacca

374
353
DNA

374
cggatgtegt
geggtagact
atctatccac
tggatccagg

ccaatcgatc
tcagtgtttt
atacaattgg
gtacacaaat
gccctaccayg
acaacaaata
tttacaccga
tctttgaaca
gcgagggaga
atccagaggce
tecteaaatat
ggcatcttgt
ctgaaagagc
cttgttgata
tttaaactca
ctttggaaac
aa

ctgtgtttea
tggetgtgtt
ttatgccaaa
cgctaaggag
caatgggtge

cecctcgagag
gggattcagt
gcaccactgc
gttcactcat
caggggcteca
teagcecggetc
gtttatgcce
aagacaagct

tgetttgtca
ctacaatttc
cttgcaaagc
gactccaaat

gaccgttcte
gggtecccaaa
cagaagcaac
gcgggatccc
taccaccgtt
ctacgtcgat
cactcgaacc
gtttgtgctg
gatcecgtaag
gtctcaagaa
aagcaagcag
aaaccctttg
agaaatcaag
atcagatttc
aatgctggcee
ctacattaga

tegttttctt
tgtageccttc
tcgtgtccga
aaaagaatgg
gatggttcaa

ttcttgeaac
ataccttage
cagcaaaagt
atcccaattc
caccataggc
aaacagtgcg
agatggaaac
ccataatgtg

gggggacata
agcggaacgg
acgtgcccge
acgttcgaca

177

gccaatttgc
ggcttgaatt
tgectcectecet
acgatggacc
aacaccacca
cteecteaace
cgcgacattg
agcatgctca
aactgctggg
tcaacatctt
cgttaattcc
caatgctggt
cctgaataca
caaccgatte
aattttgttt
cttatattta

cccaatatga
atacatataa
ggttgccatc
gagcgtectt
tcttattgga

gccactgttt
ggtgggcctt
gcagcaaatg
caaggtgttg
cgtgcccact
gacccaacta
agtgatccaa
tatttcagaa

caattgggcg
gcagtccgga
agaatggaag
acaactactt

catccceaac
tcacagatct
tegacaacag
agagtttege
aattggatat
gacagaccct
tgatcaattt
aaatggggca
ctgcgaatcce
actctatgtg
cagcaaagtc
tctacaaatt
gtgcattecte
cggcaatttc
agggcgtttt
tctaaaatat

tgatgaggac
acgcttgaat
gatagtgaaa
ggtccgectt
tgacaacgcg

cttgcgcaga
actggcaagt
ccgacatcce
ggctttetgt
gtggcacctt
ttcaccaatc
ataccctgge
atct

agctecggtge
tcecgacactg
cgcgaatacyg
tgcaaatctg

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1522

60
120
180
240
300
311

60
120
180
240
300
360
420
474

60
120
180
240



cagattgaga
ccatctctac

<210>
<211>
<212>

<213>

<400>

caaagcagag
attgctgtaa
tcaacatttt
caagcggtecg
tgcttegtta
gagaaaacgg
aagagtcagg
gctgcetegtg

Met
Val
Cys
Lys
Asp
Ala
Ala
Pro
Ala
Lys
145
Arg

Ser

<210>
<211>
<212>

<213>

<400>

Arg
Ala
Pro

Asn
30
Cys

Lys
Phe
Gly
Val
130
Asp

Pro

Met

Ala
Ser
Lys
35

Asp
Phe
Asn
Tyr
vVal
115
Ala
Gly

Ser

Glu

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

<400>
Met Phe Leu

*e 0

a0
.

Padasse

ttccacatcg
tttecttette

sens

s000

*08
.
+*

ggagcaagca
aac

taatgaaaag
ctgtgcatgg
tagtgaaagc
tccgacttea
actcttcgaa
tcgatgtgat
gttctgacat
g

ctcecgecatge
gcagctgage
cggggtgaag
cttccacgac
aattactggc
cgataccata
tctagccatt

tgggtctgct tcagtcgatc aagaacttct
tgtcaatgat tatgccagta gtcaatccga
375
461
DNA
375
ttgcgtttga agegcaagaa atggccgctt
ttgtgtttat tgtgtgttcg attaataaca
atgacaaatc ttgcccgacg gtgctgtegg
ccaaggagca aaggatgggg gcgtcgcttce
atggttgcga tgggtccgtt ctgttggatg
ctattcccaa tgccaattcg gegagggggt
tegagaaatc ttgcagcegca gtegtttect
attctgttgt tgaactgggc ggcccttcat
376
179
PRT
376
Leu Ala Val Val Leu Gly Ser Ala
5 10
Ser Ala Gly Ala Leu Ser Leu Asp
20 25
Leu Glu Phe Ser Val Arg Gly Ala
40
Asn Thr Val Pro Ala Ala Leu Leu
55
Ile Arg Gly Cys Asp Gly Ser Val
70 75
Thr Ala Glu Lys Asp Gly Pro Pro
85 80
Val Ile Asp Leu Ala Lys Glu Ala
100 105
Val Ser Cys Ala Asp Ile Leu Ala
120
Leu Ser Gly Gly Pro His Trp Asp
135
Arg Ile Arg Lys Arg Met Thr Gln
150 155
Thr Ser Leu Asn Tyr Ser Lys Leu
165 170
377
115
PRT
377

Ile
Tyr
Val
Arg
60

Leu
Asn
Val
Leu
Val
140
Gly

Leu

Leu
Tyr
Lys
45

Met
Leu
Ile
Glu
Ala
125
Pro

Asn

Ser

Leu
Asp
30

Lys
His
Asn
Ser
Ala
110
Ala
Lys

Tyr

Arg

Ala
15

Gln
Ala
Phe
Ser
Leu
85

Gln
Arg
Gly
Gln

Gly
175

Tyr
Thr
Met
His
Thr
80

His
Cys
Asp
Arg
Leu

160
Leu

Lys Tyr Leu Ser Ala Ala Leu lIle Ser Leu Ala Thr Ile

178

300
353

60
120
180
240
300
360
420
461



Arg
Gly
Leu
Ala
65

Pro

Thr

Thr

Met
Thr
Pro
Asn
Cys
65

Ser
Gly
Pro
Ser
Lys
145
Pro
Gly
Gly
Asn
Ile
225
Phe

Leu

Val

Ser
Gly
Glu
50

His
Ser

Pro

Leu

Ala Tyr
20

Gln Thr

35

Asp Ile

Gly Ala
Gln Gly
Asn Cys

100

Ser
115

<210> 378
<211> 315
<212> PRT
<213>

<400> 378

Val
Thr
Lys
Glu
50

Phe
Phe
Phe
Gly
Val
130
Asp
Pro
Leu
Leu
Ile
210
Gly
Phe
His

Lys

Gly Phe

Ala Arg
20

Ala Leu

35

Thr Arg

Val Asn
Val Gly

Glu Vval
100
Val val
115
Val His

Ser Ile
Thr Ser
Ser Val
180
Ala Arg
195
Asp Thr
Asn Asp
Asp Asn
Ser Asp

260
Lys Tyr

Gly
Val
Leu
Leu
Gly

85
Ser

Ser
Cys
Ser
Thr
Gly
Glu
85

Ile
Ser
Leu
Thr
Asn
165
Lys
Cys
Ser
Ser
Leu
245

Gln

Ala

Ala
Lys
Pro
Arg
70

Gly

Ser

Val
Lys
Ile
Gly
Cys
70

Lys
Asp
Cys
Gly
Ala
150
Leu
Asn
Thr
Bhe
Val
230
Tyr

Glu

Cys

Ser
Asn
Asn
55

Leu

Gly

Pro

Val
Leu
Val
Ala
55

Asp
Thr
Arg
Ala
Gly
135
Ser
Ser
Met
Ser
Ala
215
Leu
Tyr

Leu

Asp

Thr
Glu
40

Met
Ser

Ala

Arg

Val
Ser
Arg
40

Ser
Ala
Ala
Ile
Asp
120
Pro
Arg
Ala
Val
Phe
200
His
Gln
His
Phe

Thr

Pro
25

Ala
Phe
Phe
Asp

Thr
105

Val
Pro
25

Ala
Leu
Ser
Ala
Lys
105
Ile
Ser
Ser
Leu
Ala
185
Arg
Lys
Arg
Asn
Asn

265
Gly

10
Lys

Cys
Asp
His
Gly

90
Leu

Leu
10

Ser
Gly
Leu
Ile
Pro
90

Ala
Val
Trp
Leu
Ile
170
Leu
Arg
Leu
Leu
Leu
250
Gly

Lys

Arg
Cys
Asn
Asp
75

Ser

Ala

Leu
His
Val
Arg
Leu
75

Asn
Ser
Ala
Thr
Ala
155
Thr
Ser
Arg
Gln
Asp
235
Leu

Ser

Phe

179

LR X J

Arg
Ala
Glu
60

Ala
Ile

Ser

Ala
Tyr
Ala
Leu
60

Leu
Asn
Leu
Leu
Val
140
Asn
Ser
Gly
Ile
Lys
220
Ile
Gln

Ser

Phe

LR

*reO

Ala
Trp
45

Cys
Ile

Leu

Thr

Thr
Gln
Lys
45

His
Asp
Asn
Glu
Ala
125
Ser
Thr
Phe
Ser
Tyr
205
Ile
Gln
Lys

Val

Arg

ro09 e

Thr
30

Phe
Gly
Gly

Ser

Thr
110

Ser
Ser
30

Ala
Phe
Asp
Ser
Lys
110
Ala
Leu
Ser
Ala
His
1390
Asn
Cys
Thr
Lys
Asp

270
Asp

-8

15
Cys

Pro
Asp
Phe

Ser
95
Arg

Val
15

Thr
Ile
His
Thr
Val
95

Glu
Arg
Gly
Ile
Ala
175
Thr
Asp
Pro
Pro
Gly
255

Ser

Phe

Ala
Val
Asp
Ser
80

Val

Ser

Ile
Cys
Lys
Asp
Pro
80

Arg
Cys
Asp
Arg
Pro
160
Gln
Ile
Ser
Arg
Thr
240
Leu

Leu

Ala



Lys

Ala
290

275
Met

Gly Gln Ile

305

Met
Thr
Tyr
Arg
Leu
65

Leu

Asn

Met
Ala
Thr
Glu
Leu
65

Leu
His

Ile

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

<400>

Pro
Ala
Ser
Ser
50

Phe

Asp

Lys

Ser
Leu
Lys
35

Ala
Phe

Asp

Ser

<Z210>
<211>
<212>

<213>

<400>

Gln
Ala
His
Asn
50

Arg
Glu

Ser

Val

Phe
Met
Ala
35

Leu
Leu
Gly
Asp

Asp
115

<210>
<211>
<212>

<213>

<400>

280

Ile Lys Met Ser Glu Ile Lys Pro

295

Arg Lys Asn Cys Arg Lys Val Asn

379
111
PRT

379
Arg

Gly

20
Ser

Val
His
Thr

Leu
100

380

116
PRT

380
Thr

Pro
20

Ser
Phe
Thr
Lys
Ile

100
Ala

381
308
PRT

381

His
Trp
Cys
Ser
Asp
Ser

85
Arg

Phe
Thr
Cys
Asp
Phe
Phe

85
Glu

310

Pro
Gly
Pro
Lys
Cys
70

Ser

Gly

Ser
Lys
Cys
Gly
His
70

Gly

Thr

Ile
Ser
Asn
Glu
55

Phe
Phe

Tyr

Ala
Arg
Val
Gly
Asp
Gly

Val

Trp
Ala
Val
40

Arg
Val

Gln

Asn

Ala
Ala
Trp
40

Glu
Ala

Leu

Phe

Val
Ser
25

Leu

Arg

Asn

Val
105

Phe
Ala
25

Phe
Cys
Ile
Gly

Pro
105

Ile
10

Ala
Ser
Met
Gly
Glu

90
Ile

Leu
10

Cys
Asp
Gly
Gly
Ala

80
Ala

315

Val
Gln
Thr
Gly
Cys
75

Lys

Asp

Ala
Ser
Val
Glu
Phe
75

Asp

Asn

180

285

Pro Lys Gly Ser Asn

300

Ala
Leu
Val
Ala
60

Asp

Thr

Arg

Leu
Asn
Leu
Glu
&0

Ser

Gly

Asn

Ile
Ser
Lys
45

Ser
Gly
Ala

Ile

Val
Gly
Asp
45

Thr
Pro

Serx

Gly

Ala
Thr
30

Ser
Leu
Ser

Gly

Lys
116

Thr
Arg
Asp
His
Ser
Ile

Ile
110

Phe
15

Asn
Val
Leu

Ile

Pro
95
Ser

Val
15

Thr
Ile
Glu
Leu
Met

95
Asp

Val
Phe
Val
Arg
Leu

80
Asn

Ala
Ala
Gln
Ser
Phe
80

Ala

Asp



Met
Ala
Leu
Ile
Ala
65

Asp
Asp
Asp
Cys
Gly
145
Phe
Asn
Thr
Cys
Glu
225
Ser
Asn
Asp

Phe

Thr
305

Leu

Ala
65

Ala
Ala
Ser
Lys
50

Gly
Ala
Ala
Asp
Ala
130
Gly
Ala
Ala
Asp
Thr
210
Lys
Thr
Lys
Gln
Ala

280
Lys

Ser
Ser
Trp
35

Lys
Leu
Ser
Pro
Leu
115
Asp
Pro
Thr
Ser
Val
185
Ser
Thr
Asn
Tyr
Asp
275

Glu

Met

<210>
<211>
<212>

<213>

<400>

Phe
Gly

Gly

Leu

Vval

Gln
35

Asp Asp

50
His

Ala

Arg
His
290

Ser
His
Leu
Val
Pro
100
Arg
Ile
Glu
Gln
Ala
180
Val
Phe
Phe
Thr
Phe
260
Leu
Asp
Gly
382

98
PRT

382
Lys

Cys
20

Thr
Ile

Ala

Phe
Val
Phe
Leu
Arg
Leu
85

Asn
Glu
Ala
Tyr
Asn
165
Ile
Ala
Glu
Ala
Thr
245
Val

Tyr

Gln

Tyr
Gly
Val
Arg

Leu

Ser
His
Tyr
Lys
Leu
70

Leu
Arg
Leu
Ala
Asp
150
Val
Leu
Leu
Asn
His
230
Val
Asp

Glu

Glu

Leu
Ala
Lys
Glu

Arg
70

Ser
Val
Glu
Lys
55

His
Asp
Ser
Val
Ile
135
Vval
Thr
Ser
Ser
Arg
215
Asp
Leu
Leu

Asp

Leu
295

Ser
Ser
Asn
Asn

55
Leu

Phe

Thr
Lys
40
Val
Phe
Gly
Leu
Asp
120
Ala
Pro
Leu
Ala
Gly
200
Leu
Leu
Asp
Val
Pro,

280
Phe

Gly
Ala
Ala
40

Phe

Ser

Val
Ser
25

Ser
Phe
His
Ser
Arg
105
Lys
Ala
Leu
Glu
Leu
185
Gly
Tyr
Lys
Ile
Asn
265
Thr

Phe

Ala
Pro
25

Ala
Phe

Phe

Leu
10

Ser
Cys
Glu
Asp
Ala
a0

Pro
Lys
Arg
Gly
Asn
170
Ala
His
Pro
Gly
Arg
250
Arg
Thr

Glu

Leu
10

Met
Cys
Asp

His

Val
Ala
Pro
Glu
Cys
75

Ser
Ser
Cys
Asp
Arg
155
Leu
Lys
Thr
Thr
Val
235
Ser
Gln

Arg

Lys

Val
Arg
Cys
Asn

Asp

181

Ser
His
Lys
Asp
60

Phe
Gly
Ala
Gly
Ser
140
Arg
Pro
Lys
Ile
Gln
220
Cys
Pro
Gly
Asp

Phe
300

Ser
Arg
Ala
Glu

60
Ala

Phe Leu

Leu Val
30

Val Glu

45

Ile Gly

Val Lys
Pro Ser

Phe Lys
110

Arg Vval

125

Val Val

Asp Gly
Ala Pro
Asn Leu
190
Gly Leu
205
Asp Pro
Pro Thr
Asn Arg
Leu Phe
270
Ile Val

285
Val Leu

Leu Ala
Ala Thr
30
Trp Phe
Cys Gly

Ile Gly

Val
15
Lys

Ser
Gln
Gly
Glu
95

Ile
Val
Leu
Leu
Thr
175
Asp
Gly
Thr
Thr
Phe
255
Thr
Thr

Ala

Thr
15

Cys
Pro

Asp

Phe

Ile
Gly
Val
Ala
Cys
80

Gln
Ile
Ser
Ser
Thr
160
Glu
Ala
His
Met
Asn
240
Asp
Ser

Ser

Met

Ile
Ala
Val
Asp

Ser
80



Arg Ser Lys

Lys

Met
Ser
Ala
Leu
Leu
65

Arg

Phe

Ser

Ser
Gln
Gly
Ile
Ala
65

Thr
Phe

Thr

Ala

Thr

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

<400>

Ala
Ala
Arg
Thr
50

Arg
Gln

Pro

vVal

Phe
Ala
Asn
35

Asn
Leu
Gly

Asn

Asp
115

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

<400>

Cys
Ala
Arg
Pro
50

Val
Phe
Asn

Thr

Asn
130

Pro
Ser
Arg
Ser
Gly
Gly
Ala
Leu

115
Leu

<210>
<211>
<212>

Gly

383
118
PRT

383
Lys

Asn
20

Pro
Leu
Ser
Lys
Val

100
Phe

384
138
PRT

384
Gly

Val
20

Asp
Pro
Leu
Arg
Ser
100
Gln
Asp
385

208
PRT

LX)
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sane
sese
veose

a6

L2

Gly Gly Gly Ala Asp Gly Ser Ile Ile Ala Phe Asn

85

Leu
Phe
Ala
Phe
Phe
Pro
85

Glu

Leu

Thr
Val
Ser
Phe
Asp
Ala
85

Gly

Gln

Pro

Val
Lys
Cys
Gly
His
70

Gly

Pro

Thr

Val
Leu
Leu
As=p
Thr
70

Gln
Ser

Leu

Thr

val
Arg
Cys
Gly
55

Asp
Gly

Asn

Pro

Ser
Ser
Thr
Ser
55

Asn
Cys
Pro
Cys

Thr
135

Asn
Val
Ala
40

Val
Ala

Gly

Phe

Cys
Gly
Ala
40

Leu

Asp

Asp

Pro
120
Val

Leu
Ala
25

Phe
Cys

Tle

Asn
105

Ala
Gly
Asn
Ala
Leu
Thr
Pro
105

Gln

Asn

90

Val Ser
10
Cys Pro
Phe Ser
Gly ‘Glu

Ala Phe
75

Ala Asp

S0

Ala Asn

Asp Ile
10
Pro Ser

Gln Ala
Asn Leu
Val Thr
75

Phe Ser
90

Thr Ile
Asn Gly

Thr

182

Leu
Gly
Leu
Glu
60

Ser

Gly

Asn

Leu
Trp
Gly
Thr
60

Leu
Pro

Ser

Ser

Ala
Thr
Arg
Ala
Pro
Ser

Gly

Ala
Arg
Ala
45

Ser
Ser
Arg

Pro

Gly
125

Leu
Thr
30

Asp
His
Ala

Met

Ile
110

Leu
Val
30

Asn
Lys
Gly
Leu
Ser

110
Ser

95

Ala
15

Ala
Asp
Glu
Leu
Ile

95
Ile

Gly
Leu
Thr
Phe
Ala
Tyr
95

Tyr

Val

Val
Thr
Leu
Ser
Ile
80

Thr

Asp

Ala
Ser
Ser
Ala
His
80

Asn

Leu

Leu

[ XXX ]

LX)

088

LN

LX)
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Met
Thr
Cys
Gln
Arg
Gln
Gly
Val
Val
Phe
145
Lys
Ser

Val

Met
Phe
Ala
Asn
Ile
65

Asp
Gly
Val

Ala

Thr
145

<213>

<400>

Lys
Gly
Asn
Ala
50

Met
Gly
Glu
Val
Ser
130
Ser
Thr

Thr

Leu

His
Ala
Gly
Ile
Ala
Cys
Lys
Asp
115
Cys
Val
Ala
His

Asp
185

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

<400>

Ala
Phe
Thr
Leu
50

Phe
Ser
Met
Glu
Lys

130
Gly

Thr
Cys
Ser
35

Tyr
His
Ser
Arg
Cys
115
Glu

Arg

385
Ile

Ala
20

Leu
Ile
Ala
Asp
Thr
100
Lys
Ala
Gly
Ser
Gln

180
Leu

386
202
PRT

386
Leu

Cys
20

Cys
Gln
Asp
Gly
Asn
100
Pro

Ala

Arg

Pro
Leu
Ser
Lys
Ser
Ala
85

Ala
Ile
Asp
Pro
Lys
165

Thr

Val

Gly
Ala
Pro
Glu
Cys
Asp
85

Phe
Gly

Ala

Asp

Gly
Phe
His
Ser
Leu
70

Ser
Leu
Lys
Ile
Tyr
150
Ser

Leu

Ala

Ile
Gln
Arg
His
Ile
70

Val
Lys
Val

Ala

Ser
150

Leu
Leu
His
Val
55

Leu
Tle
Pro
Ser
Leu
135
Trp
Gly

Glu

Leu

Pro
Arg
Ala
Gly
55

Val
Gln
Tyr
Val
Met

135
Arg

Thr
Trp
Tyr
40

Val
Arg
Leu
Asn
Lys
120
Ala
Glu
Ala

Thr

Ser
200

Leu
Ser
Glu
40

Asn
Gln
Thr
Val
Ser
120

Leu

Lys

Leu
Ile
25

Tyr
Ser
Leu
Leu
Arg
105
Leu
Val
Val
Asn
Lys

185
Arg

Gly
val
25

His
Thr
Ser
Glu
Asp
105
Cys
Gly

Ser

Gln
10

Gln
Gln
Asp
His
Asp
90

Asn
Glu
Ala
Leu
Asn
170
Phe

Ser

Ser
10

Gly
Ile
Ala
Cys
Lys
90

Thr
Ala
Gly

Ser

Phe
Thr
Lys
Ala
Phe
75

Asp
Ser
Glu
Ala
Leu
155
Asp

Asn

His

Leu
Leu
Val
Val
Asp
Gln
Ile
Asp
Pro

Ala
155

183

Gln
Ser
Ser
Val
60

His
Thr
Val
Ala
Arg
140
Gly
Ile

Leu

Asn

Ser
Lys
Lys
Ser
60

Ala
Ser
Lys
Ile
Arg

140
Ala

Ser
Asp
Cys
45

Lys
Asp
Ala
Arg
Cys
125
Asp
Arg
Pro
Lys

Asn
205

Leu
Glu
Glu
45

Trp
Ser
Asp
Glu
Ile
125
Ile

Val

Val
Ala
30

Pro
Lys
Cys
Ser
Gly
110
Pro
Ser
Arg
Ala
Gly

190
Arg

Leu
Asn
30

Gln
Ile
Ile
Arg
Ala
110
Val
Ala

vVal

Leu
15

Gln
Asn
Glu
Phe
Phe
95

Phe
Gly

Val

Pro
175
Leu

Val

Leu
15

Tyr
Val
Arg
Leu
Asn
95

Ile
Leu

Val

Asp

Ile
Asp
Ala
Ala
Val
80

Thr
Glu
val
Gly
Ser
160
Asn

Asn

Ser

Leu
Tyr
Tyr
Leu
Leu
80

Phe
Glu
Ala
Lys

Lys
160



Tyr Val Pro

Ala Ser Val

Ile Leu Ile

Met
Ile
Ser
val
His
65

Ser
Ala
Ala
Arg
Gly
145
Ile
Ala
Thr
Asp
Pro
225
Thr

Lys

Thr

195

<210>
<211>
<212>

<213>

<400>

Lys
Thr
Cys
Ala
50

Asp
Thr
Arg
Cys
Asp
130
Arg
Pro
Gln
Ile
Thr
210
Ser
Thr

Arg

Asp

Ser
Asp
Pro
35

Lys
Cys
Thr
Gly
Thr
115
Ser
Arg
Pro
Gly
Gly
185
Asn
Thr
Pro

Gly

Ser
275

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

<400>

Leu
Gly

180
His

387
287
PRT

387
Phe

Thr
20

Lys
Glu
Phe
FPhe
Phe
100
Gly
Val
Asp
Pro
Leu
180
Gln
Ile
Thr
Thr
Leu

260
His

388
lel
PRT

388

His Asn Gly
165

Ser

Ile

Ser
170

Ile Asp Ala Glu Gly Ala

Ser Val Leu

Pro Cys Ile
Val Asn Gly
Ala Leu Ser

Lys Arg Met
55
Val Asn Gly
70
Thr Ser Glu
85
Glu Val Ile

Val Val Ser

Val Gln Leu
135
Ser Thr Thr
150
Thr Ser Asn
165
Ser Thr Lys

Ala Gln Cys

Asp Thr Thr
215
Gly Ser Gly
230
Val Phe Asp
245
Leu His Ser

Val Thr Lys

His

200

Ala
Lys
Ile
40

Gly
Cys
Lys
Asp
Cys
120
Gly
Ala
Leu
Glu
Lys
200
Tyr
Asp
Lys
Asp

Tyr
280

185
Tyr

Val
Leu
25

Val
Ala
Asp
Tyr
Ser
105
Ala
Gly
Ser
Thr
Met
185
Asn
Ala
Ser
Asn
Gln

265
Ala

Thr

Ile
10

Ser
Gln
Ser
Gly
Ala
90

Ile
Asp
Pro
Ile
Lys
170
Val
Phe
Thr
Asn
Tyr
250
Glu

Ser
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3er Leu Leu Ser

Val Ala Leu lLeu

Val
Ser
Ala
Leu
Ser
75

Leu
Lys
Ile
Ser
Ser
155
Leu
Ala
Arg
Ser
Leu
235
Tyx

Leu

Asn

184

Phe
Thr
Gly
Leu
60

Val
Pro
Ser
Leu
Trp
140
Gly
Ile
Leu
Ala
Leu
220
Ser
Tyr

Phe

Gln

Ile
Phe
Val
45

Arg
Leu
Asn
Gln
Thr
125
Lys
Ala
Ser
Ser
His
205
Arg
Pro
Asn

Asn

Asn
285

130

Ile
Tyr
30

Lys
Leu
Leu
Asn
Leu
110
Ile
Val
Asn
Leu
Gly
190
Ile
Ser
Leu
Leu
Gly

270
Thr

o
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Ala
175
Gly

Cys
15

Asp
Gln
His
Asp
Asn
95

Glu
Ala
Met
Asn
Phe
175
Gly
Tyr
Lys
Asp
Lys
255
Gly

Phe

. .
- »
*n

Phe

Leu

Ser
Lys
Ala
Phe
Asn
80

Ser
Asn
Ala
Leu
Asn
160
Gln
His
Asn
Cys
Tyr
240

Ser

Ser
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Ala
Thr
Ser
Arg
Lys
65

Asp
Lys
Gly
Phe
Pro

145
Asn

Met
Ile
Lys
Ala
Phe
65

Asp
Ser
Ala
Ala
Leu
145
Asn
Gln
His

Asn

Asn
Ala
Gly
Ile
50

Ala
Val
Ser
Ser
Phe

130
Leu

Serx
Phe
Ala
Tyr
Asn
Leu
Gln
Thr
115

Thr

Thr

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

<400>

Arg
His
Ser
Val
50

His
Asn
Ala
Ala
Arg
130
Gly
Ile
Ala
Thr

Glu
210

Thr
Ile
Cys
35

Ala
Asp
Ala
Arg
Cys
115
Asp
Arg
Pro
His
Ile

195
Thr

Asn

Glin
20

His
Asn
Cys
Thr
Lys
100
Asp

Asp

Gly

389
318
PRT

389
Leu

Asn
20

Pro
Lys
Cys
Thr
Gly
100
Ser
Ser
Arg
Ser
Gly
180
Gly

Asn

Leu
5
Lys
Thr
Asp
Pro
Pro
85
Gly
Ser

Phe

Thr

Val
Ala
Arg
Glu
Phe
Phe
85

Phe
Gly
Ile
Asp
Pro
165
Leu

Gln

Ile

Pro
Gln
Ile
Thr
Ser
70

Thr
Leu
Arg

Ala

Asn
150

Cys
Val
Leu
Lys
Val
70

Thr
Glu
Val
Val
Ser
150
Ala
Ser

Ser

Asn

Ser
Gly
Gly
Asn
55

Thr
Thr
Phe
Val
Ala

135
Gly

Ile
Asn
Pro
Arg
55

Asn
Gly
Val
Val
Glu
135
Thr
Ser
Thr

Arg

Ala
215

Pro
Leu

Gln
40

Ile
Gly
Fhe
His
Ser
120
Ala

Glu

Gly
Gly
Ser
40

Met
Gly
Glu
Ile
Ser
120
Leu
Thr
Ser
Lys
Cys

200
Ala

Ala
Ser
25

Ala
Asn
Gly
Asp
Ser
105
Ile
Met

Ile

Leu
Gln
25

Ile
Gly
Cys
Lys
Asp
105
Cys
Gln
Ala
Leu
Asp
185
Ala

Phe

Ser
10
Thr

Arg
Ala
Asp
Asn
90

Asp
Tyt

Val

Arg

Met
10

Leu
Val
Ala
Asp
Thr
S0

Ser
Ala
Gly
Ser
Ser
170
Leu

Phe

Ala

Ser
Lys
Cys
Ala
Asn
75

Lys
Gln
Ser

Asn

Thr
155

Ala
Ser
Lys
Ser
Gly
75

Ala
Ile
Asp
Pro
Leu
155
Thr
Val

Phe

Thr

185

Asp Leu

Thr Thr
45

Phe Ala

60

Thr Leu

Tyr Tyr
Glu Leu

Thr Ser
125

Met Gly

140

Asn Cys

Val Phe

Ser Thr

Ser Val
45

Leu Val
60

Ser Ile
Gly Pro
Lys Thr
Ile Leu
125
Thr Trp
140

Ser Ala

Leu Ile
Ala Leu
Arg Thr

205

Ser Val
220

Thr
Val
30

Phe
Thr
Ser
Thr
Phe
110
Gln

Asn

Arg

Val
Phe
30

Val
Arg
Leu
Asn
Gln
110
Thr
Thr
Ala
Ser
Ser
180
Arg

Lys

Leu
15
Ala

Arg
Ser
Pro
Asn
95

Asn
Ala

Ile

Lys

Ala
15

Tyr
Lys
Leu
Leu
Ala
95

Val
Ile
Val
Asn
Ser
175
Gly
Ile

Ala

Met
Leu
Thr
Ala
Leu
80

Leu
Gly
Ile

Ser

Val
160

Phe
Ala
Gln
His
Asp
80

Asnh
Glu
Ala
Met
Asn
160
Phe
Ala

Tyr

Asn



Cys
225
Thr
Lys
Asp
Asp

Gly
305

Lys
Leu
Gln
Ala
Thr

65
Thr

Met
Phe
Thr
Ala
Phe
65

Asp
Ser

Ala

Ala

Pro
Ser
Gly
Ser
Phe

290
Thr

Ser
Ile
Leu
Gln
275
Thr

Asn

<210>
<211>
<212>

<213>

<400>

Leu
Thr
Lys
Asp
50

Asp

Gly

Pro
Pro
Gly
35

Ser

Phe

Thr

<210>
<211>
<212>

<213>

<400>

Thr
Phe
Ser
Val
50

His
Ser
Leu

Val

Arg
130

Ser
Ser
Cys
35

Ala
Asp
Ser
Arg
Cys

115
Asp

Ala
Thr
Leu
260
Val
Ala
Gly
380

95
PRT

390
Lys

Thr
20

Leu
Gln
Ala
Ser
391

201
PRT

391
Phe

Thr
20

Pro
Asn
Cys
Ser
Gly
100

Ser

Ser

Gly
Phe
245
His
Thr
Ala

Gln

Ser
Thr
Leu
Val
Ala

Gly

Thr
Val
Lys
Glu
Phe
Leu
85

Phe

Gly

Val

Gly
230
Asp
Ser
Ala

Met

Ile
310

Gly
Phe
His
Thr
Ser

70
Gln

Ala
Ala
Leu
Lys
Val
70

Thr
Asp

Ile

Val

Asp
Asn
Asp
Tyr
Val

295
Arg

Gly
Asp
Ser
Thr
55

Met

Ile

Met
Phe
Leu
Arg
Asn
Gly
Val
Val

Glu
135

Ser
Lys
Gln
Ser
280
Lys

Lys

Asp
Asn
Asp
40

Tyr

Leu

Arg

Ala
Ala
Ala
40

Met
Gly
Glu
Ile
Ser

120
Leu

Asn
Tyr
Gln
265
Ser

Met

Asn

Asn
Lys
25

Gln
Ser

Asn

Lys

Ser
Gln
25

Thr
Gly
Cys
Lys
Asp
105
Cys

Gly

Leu
Tvr
250
Leu
Asn

Gly

Cys

Asn
10

Tyr
Gln
Thr
Met

Asn
90

Val
10

Leu
Val
Ala
Asp
Thr
90

Thr
Ala

Gly

Ser
235
Ser
Phe
Gln

Asn

Arg
315

Leu
Tyr
Leu
Thr
Gly

75
Cys

val
Asn
Lys
Ser
Gly
Ala
Ile
Asp

Pro

186

Pro
Asn
Asn
Asn
Ile

300
Lys

Ser
Thr
Phe
Gln
60

Asn

Arg

Cys
Ser
Ala
Leu
60

Ser
Leu
Lys
Ile

Thr
1490

e

Leu
Leu
Gly
Ser
285

Ser

Ser

Pro
Asn
Asn
45

Ser

Ile

Lys

Ile
Thr
Ala
45

Leu
Val
Pro
Ser
Leu

125
Trp

I E XL KN J

Asp
Lys
Gly
270
Phe

Pro

Asn

Leu
Leu
30

Gly
Thr

Ser

Pro

Ala
Tyr
30

Val
Arg
Leu
Asn
Gln
110
Ala

Thr

Ala
Ile
255

Ser

Phe

Leu

Asp
Lys
Gly
Phe
Pro

Asn
95

Leu
15

Tyr
Lys
Leu
Leu
Asn
95

Val
Ile

Val

Val
240
Gln
Thr
Ile

Thr

Leu
Ser
Ser
Phe

Leu
80

Leu
Asp
Thr
His
Asp
Asn
Glu
Thr

Leu

LR
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Leu
145
Asn
Gln

His

Ser
Pro
65

Asp

Ser

Lys

Lys
Leu
Ser
Pro
Ile
65

Pro

Thr

Gly
Ile
Ala

Thr

Arg
Pro
Gln

Ile
195

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

<400>

Ile
Leu
Ala
Val
50

Leu
Leu

Gly

His

Ser
Ser
Arg
35

Lys
Asp
Arg
Gly

Leu
115

<210>
<211>
<212>

<213>

<400>

Arg
Leu
Val
Pro
50

Lys
Leu

Glu

Arg

Ile
Arg
Leu
35

Asn
Lys
Thr

Tyr

Lys
115

<210>

Arg Asp Ser

Ala
Gly

180
Gly

392
120
PRT

392
Ser

Gly
20

Val
Ala
Leu
Ser
Ser

100
Leu

393
120
BRT

393
Asn

Val
20

Leu
Leu
His
Ala
Arg

100
Val

394

Prec
165
Leu

Gln

Phe
Ala
Tyr
Asn
Ala
Gln
85

Thr

Tyr

Phe
His
Asp
Thr
Val
Leu
85

Val

Thr

150
Thr

Ser

Ala

Thr
His
Asn
Trp
Thr
70

Lys

Asn

Arg

His
Phe
Gly
Leu
Glu
70

Ala

Pro

Leu

Ala
Ser
Thr

Arg

Ala
Thr
Glu
Pro
55

Pro
Gly

Ser

Leu

Leu
His
Ser
Arg
Lys
Ala
Leu

Ala

Thr
Asn
Lys

Cys
200

His
Ile
Ser
40

Ser
Thr
Leu

Gln

Tyr
120

Lys
Asp
Ala
40

Ala
Ala
Arg
Gly

Asn
120

Ala
Leu
Asp

185
Thr

Gly
Gly
25

Asn
Ala
Thr

Leu

Val
105

Glu
Cys
25

Ser
Lys
Cys

Glu

Arg
105

Ser
Ser

170
Met

Leu
10

Gln
Ile
Gly
Phe
His
90

Thr

Asp
10

Phe
Gly
Ala
Ser
Ser

90
Arg

Leu
155
Gly

Ile

Ser
Ala
Asp
Gly
Asp
Ser

Thr

Ile
Val
Pro
Phe
Gly
75

Val

Asp

187

Ser
Leu

Val

Thr
Arg
Thr
Asp
Asn
Asp

Tyr

Thr
Gln
Ser
Glu
60

Val

Arg

Ser

[ X X N
sbhes

Ala
Ile

Leu

Lys
Cys
Ser
45

Asn
Lys

Gln

Ser

Gln
Gly
Glu
45

Ile
Val

Ala

Leu

Ala
Ser

Ser
130

Asp
Thr
30

Phe
Thr
Tyr

Gln

Ser
110

Ala
Cys
30

Gln
Ile
Ser

Val

Lys
110

Asn Thr
160

Ser Phe

175

Gly Ala

Leu Gly
15
Thr Phe

Ala Thr
Leu Ser

Tyr Thr
80

Met Phe

95

Asn Gln

Ala Gly
15
Asp Gly

Asp Ala
Asn Asp

Cys Ala
80

Gly Gly

95

Phe Ala

LEY



Met
Met
Thr
Ala
Phe
65

Asp
Ser
Ala
Ala
Leu
145
Asn
Gln
His
Asn
Cys
225

Thr

Lys

Met
Ile
Phe
Val

Arg
65

<211>
<212>

<213>

<400>

Ala
Cys
Ser
Val
50

His
Ser
Ala
Val
Arg
130
Gly
Ile
Ala
Thr
Glu
210
Pro

Pro

Gly

Ser
Ser
Cys
35

Ala
Asp
Ser
Arg
Cys
115
Asp
Arg
Pro
Gln
Ile
195
Ser
Thr

Thr

Leu

<210>
<211>
<212>

<213>

<400>

Ala
Val
Tyr
Lys

50
Leu

Tyr
Cys
Asp
35

Gln

His

266
PRT

3%4
Phe

Thr
20

Pro
Asn
Cys
Thr
Gly
100
Ser
Ser
Arg
Ala
Gly
180
Gly
Asn
Thr

Thr

Leu
260

395

323
PRT

395
Leu

Ser
20

Lys
Ala

Phe

Thr
Val
Lys
Glu
Phe
Leu
85

Phe
Gly
val
Asp
Pro
165
Leu
Gln
Ile
Gly
Phe

245
His

Arg
Ile
Ser
Val

His

Ala
Ala
Leu
Lys
Val
70

Thr
Asp
Val
Val
Ser
150
Thr
Ser
Ala
Asn
Ser
230

Asp

Ser

Lys
Thr
Cys
Ala

Asp
70

Met
Tyr
Leu
Arg
55

Asn
Gly
Val
Val
Gln
135
Arg
Ser
Thr
Arg
Ala
215
Asp

Ile

Asp

Ser
Asp
Pro
Asn

55
Cys

Arg
Ala
Ser
40

Met
Gly
Glu
Ile
Ser
120
Leu
Thr
Asn
Lys
Cys
200
Ala
Asn

Asn

Gln

Phe
Thr
Thr
40

Giu

Phe

Ser
Gln
25

Thr
Gly
Cys
Lys
Asp
105
Cys
Gly
Ala
Leu
Asp
185
Thr
Tyr
Asn

Tyr

Gln
265

Ala
Val
25

Ala
Lys

Val

Leu
10

Leu
Val
Ala
Asp
Thr
g0

Thr
Ala
Gly
Ser
Ser
170
Met
Ser
Ala
Leu
Tyr

250
Leu

Cys
10

Asn
Leu

Arg

Asn

Ala
Ser
Gln
Ser
Gly
Ala
Ile
Asp
Pro
Leu
155
Ala
Val
Phe
Thr
Ser

235
Ser

Ile
Gly
Ser
Met

Gly
75

188

Phe
Ala
Ala
Leu
60

Ser
Val
Lys
Ile
Thr
140
Ser
Leu
Val
Arg
Serxr
220

Pro

Asn

Ala
Gln
Val
Gly

60
Cys

[ E XN ]
se00

Ex )

Ile
Thr
Ala
45

Leu
Val
Pro
Ser
Leu
125
Trp
Gly
Ile
Leu
Ala
205
Leu

Leu

Leu

Val
Leu
Val
45

Ala

Asp

Ala
Phe
30

Val
Arg
Leu
Asn
Gln
110
Ala
Thr
Ala
Ser
Ser
190
Arg
Lys
Asp

Arg

Met
Ser
30

Lys

Ser

Gly

Leu
15

Tyr
Lys
Leu
Leu
Asn
85

Val
Ile
Val
Asn
Leu
175
Gly
Ile
Thr
Arg

Ser
255

Val
15

Ser
Ala

Leu

Ser

Leu
Asn
Gln
His
Asp
Asn
Glu
Ala
Gln
Asn
160
Phe
Ala
Tyr
Asn
Val

240
Gln

Phe
Thr
Ala
Leu

Val
80



Leu
Asn
Asn
Ala
Thr
145
Ala
Ser
Ser
His
Arg
225
Pro
Asp
Asn
Asn
Ile

305
Lys

Gln
Ala
Gly
Ser
Gln
65

Leu
Ser

Phe

Lys

Leu
Ala
Val
Ile
130
Val
Asn
Leu
Gly
Ile
210
Ser
Leu
Leu
Gly
Thr
290
Lys

Pro

Asp
Asn
Glu
115
Ala
Met
Ser
Phe
Gly
185
Tyr
Lys
Asp
Lys
Gly
275
Phe

Pro

Asn

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

<400>

Ile
Asp
Leu
Leu
50

Thr
Val
Phe

Thr

Ser
130

Lys
Ile
Gly
Ser
Leu
Ser
Arg
Leu

115
Gly

Asp
Ser
100
Lys
Ala
Leu
Asn
Gln
18¢C
His
Asn
Cys
Tyr
Ser
260
Ser

Phe

Leu

396
223
PRT

3986
Ser

Leu
20

Trp
Gly
Thr
Leu
Gln
100

Asn

Gly

Ser
85

Ala
Ala
Arg
Gly
Ile
165
Ala
Thr
Glu
Pro
Met
245
Gln
Thr

Ser

Thr

Ala
Ala
Glu
Ser
Thr
Ser
85

Arg

Arg

Asp

Ser
Arg
Cys
Asp
Arg
150
Pro
Gln
Ile
Thr
Ser
230
Thr
Lys
Asp

Asp

Gly
310

Leu
Ile
Val
Asn
Lys
70

Gly
Leu

Gly

Asn

Thr
Gly
Ser
Ser
135
Arg
Proe
Gly
Gly
Asn
215
Thr
Pro
Gly
Ser
Phe

295
Thr

Glu
Ala
Leu
Asn
55

Phe
Ser
Tyr
Tyr

Asn
135

Ile
Phe
Gly
120
Val
Asp
Pro
Leu
Gln
200
Ile
Thr
Thr
Leu
Gln
280
Ala

Ser

Lys
Ser
Leu
40

Asn
Lys
His
Asn
Tyr

120
Leu

Thr
Asp
105
Val
Val
Ser
Thr
Ser
185
Ala
Asp
Gly
Val
Leu
265
Val

Ala

Gly

Glu
Arg
25

Gly
Ile
Leu
Thr
Gln
105
Ala

Phe

Gly
90

Val
Val
Glu
Thr
Ser
170
Ala
Gln
Ser
Ser
Phe
250
His
Thr

Ala

Gln

Cys
10

Asp
Arg
Pro
Gln
Ile
90

Ser

Arg

Pro

Glu
Ile
Ser
Leu
Thr
155
Ser
Lys
Cys
Ala
Gly
235
Asp
Ser
Thr

Met

Ile
315

Pro
Ser
Arg
Ala
Gly
75

Gly
Gly

Leu

Leu

189

Lys
Asp
Cys
Gly
140
Ala
Leu
Glu
Lys
Tyr
220
Asp
Lys
Asp
Tyr
Val

300
Pro

Lys
Val
Asp
Pro
60

Leu
Leu
Asn

Lys

Asp
140

[ X R ¥
(X R X

Thr
Thr
Ala
125
Gly
Ser
Ser
Met
Asn
205
Ala
Ser
Asn
Gln
Ala
285

Lys

Lys

Thr
Val
Ser
45

Asn
Asp
Ser
Gly
Ser

125
FPhe

Ala
Ile
110
Asp
Pro
Lys
Asn
Val
180
Phe
Thr
Asn
Tyr
Glu
270
Ser

Met

Asn

vVal
Leu
30

Lys
Ser
Glu
Arg
Leu
110
Gly

Val

Asn
95

Lys
Ile
Ser
Ser
Leu
175
Ala
Arg
Ser
Leu
Tyr
255
Leu
Asn

Gly

Cys

Ser
15

Ser
Ser
Thr
Val
Cys
95

Pro

Cys

Thr

Pro
Ser
Leu
Trp
Gly
160
Ile
Leu
Ala
Leu
Ser
240
Ser
Phe
Gln

Asn

Arg
320

Cys
Gly
Ala
Leu
Asp
Thr
Asp
Pro

Pro



Thr
145
Leu
Lys
Gln

Gly

Met
Val
Leu
Val
Ala
65

Pre
Lys
Ile
Phe
145
Arg
Gly
Val
Phe
Pro
225
Thr
Val
Phe

Val

Leu
305

Lys Phe

Leu Asn

Glu Leu

Phe Ala
195
Thr Val

210

<210>
<211>
<212>

<213>

<400>

Gly
Ile
Ser
Trp
50

Gly
Gly
Asn
Glu
Val
130
Tyr
Ser
Leu
Ala
Asp
210
Thr
Ser
Phe
Thr
Ile

290
Ser

Lys
Tyr
Trp
35

Glu
Leu
Ser
Leu
Asn
115
Thr
Pro
Thr
Ile
Leu
195
Asn
Met
Thr
Asp
Ser
275

Asn

Met

Asp
Thr
Val
180
Leu
Gly
397

351
PRT

397
Phe

Gly
Thr
Arg
Leu
val
Ser
100
Val
Leu
Leu
Val
Ser
180
Ser
Arg
Asp
Thr
Asn
260
Asp
Phe

Leu

Asn
Asp
165
Lys

Ser

Glu

Ile
Gly
Phe
Met
Arg
Leu
85

Leu
Glu
Ala
Pro
Leu
165
Val
Gly
Leu
Gln
Val
245
Lys
Gln

Ala

Lys

Tyr
150
Glu
Leu

Met

Ile

Thr
Ala
Tyr
Glu
Leu
70

Leu
Arg
Ala
Ala
Leu
150
Ala
Leu
Gly
Tyr
Ser
230
Asn
Tyr
Thr

Val

Met
310

Tyr
Glu
Tyr
Val

Arg
215

Ala
Val
Ser
Ala
55

His
Asn
Ala
Ala
Arg
135
Gly
Asn
Gly
His
Asn
215
Phe
Thr
Tyr
Leu
Asn

295
Gly

Phe
Leu
Ala
Lys

200
Vval

Leu
Asn
Ser
40

Tyr
Phe
Ala
Gln
Cys
120
Asp
Arg
Leu
Pro
Thr
200
Ser
Ala
Thr
Val
Tyr
280
Gln

Gln

Lys
Phe
Ala
185
Met

Asn

‘Ala

Ala
25

Ser
Leu
His
Thr
Ala
105
Ser
Ser
Arg
Pro
Lys
185
Tle
Thr
Lys
Lys
Asp
265
Thr

Ser

Leu

Ser
Ala
170
Asn
Gly

Cys

Ser
10

Leu
Cys
Ser
Asp
Ser
S0

Leu
Gly
Val
Asp
Ser
170
Gly
Gly
Thr
Asn
Leu
250
Leu
Asp

Leu

Asp

Leu
155
Lys
Glu

Asn

Arg

Val
Pro
Pro
Ala
Cys
75

Gly
Lys
Ile
Val
Ser
155
Pro
Leu
Arg
Gly
Leu
235
Asp
Leu
Thr

Phe

Val
315

190

Leu
Gly
Glu
Ile

Lys
220

Ile
Ser
Ser
Asp
60

Phe
Glu
Ile
Val
Met
140
Leu
Thr
Asn
Ser
Thr
220
Tyr
Ile
Asn
Arg
Phe

300
Leu

Ser
Ser
Leu
Lys

205
Val

Leu
Pro
Leu
45

Ile
Val
Gln
Ile
Ser
125
Ala
Thr
Ser
Phe
Asn
205
Gln
Leu
Arg
Arg
Thr
285
Glu

Thr

Gly
Gly
Phe
190

Pro

Asn

Cys
Val
30

Glu
Thr
Gln
Thr
Asn
110
Cys
Gly
Phe
Asn
Thr
190
Cys
Met
Thr
Thr
Gln
270
Arg
Gln

Gly

Gln
Lys
175
Leu

Leu

Ser

Val
15

Ala
Ser
Gln
Gly
Ala
95

Asp
Ala
Gly
Ala
Val
175
Asp
Ser
Arg
Cys
Pro

255
Thr

Phe

Ser

Gly
160
Thr
Lys

Thr

FPhe
Gly
Ile
Ala
Cys
80

Pro
Ile
Asp
Pro
Asn
160
Thr
Leu
Ser
Asp
Pro
240
Asn
Leu
Ile
Val

Gilu
320



Gly Glu Ile

Ile Met Asp

Leu
Asp
Leu
Ala
Gln
65

His

Asp

Ile
Ser
Ser
Thr
Ser
65

His
Cys
Ala
Cys

Val
145

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

<400>

Asn
Asp
His
Lys
50

Ala
Phe

Asp

Phe
Glu
Thr
35

Ser
Val
His

Asn

<210>
<211>
<212>

<213>

<400>

Asp
Cys
Gly
Ala
50

Leu
Asp
Gly
Asp
Pro

130
Thr

Ala
Ala
Gly
35

Ser
Gly
Leu
Thr
Pro
115
Asp

Lys

<210>
<211>
<212>

Arg Lys Asn Cys Trp Ala

325

Pro Glu Ala Ser Gln Glu

340
398

103
PRT

398
Ala

Asp
20

Tyr
Cys
Ala

Asp

Ala
100

399

157
PRT

399
Iie

Asp
Pro
Lys
Ser
val
Phe
100
Thr
Gly
Asp
400

117
PRT

Leu
Ser
Lys
Pro
Lys
Cys

85
Thr

Lys
Ile
Tyr
Ser
Leu
Val
85

Ser
Ile

Asn

Lys

Ile
Ser
Arg
Arg
Glu
70

Phe

Fhe

Thr
Leu
Trp
Ala
Ile
70

Leu
Ser
His
Ser

Leu
150

Phe
Val
Leu
Leu
55

Val

Thr

Ala
Ala
Gln
Ala
55

Ser
Ser
Arg
Gln
Asp

135
His

Cys
His
Asn

40
Pro

Asn

Leu
Ile
Val
40

Asn
Gln
Gly
Leu
Ser
120

Pro

Asn

345

Vval
Trp
25

Gly
Ser

Met

Gly

Glu
Ala
25

Gln
Ala
Phe
Ala
Phe
105
Leu

Asn

Val

e

LA A2
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Ala Asn Pro Ser

330

Ser Thr Ser Tyr

Ser
10

Ser

Val Asn

Gln

Leu

Ile Val

Gly Ala

75

Cys Asp

90

Ser
10

Ser

Ala Arg

Met
Asp
Gln
His
90

Asn
Leu

Thr

Tyr

191

Gly
Ile
Gly
Thr
Phe
Gln
Leu

Phe
155

Phe
Gly
Ser
Lys
Ser

Gly

Cys
Asp
Arg
Pro
60

Val
Ile
Ser
Asp
Ala

1490
Arg

Ser
Cys
Ser
45

Ser

Leu

Ser

Asn
Ser
Arg
Ser
Gly
Gly
Gly
Leu
125

Pro

Asn

Thr

Ser
350

Ser
Val
30

Thr
Val

Val

Iie

Ala
Val
30

Asp
Pro
Leu
Arg
Ser
110
His

Leu

Phe
335
Met

Gln
15

Cys
Phe
Val
Arg

Leu
95

Thr
15

Tyr
Gly
Ile
Ser
Ala
85

Asn

Ser

Asp

Ser

Tyr
Ser
Tyr
Lys
Leu

80
Leu

Val
Leu
Thr
Glu
Val
80

His
Ser

Leu

Pro

seee



<213>

<400>
Leu Ser Val

Arg Ala Arg

Thr Gly Ser
35
Gln Ser Thr
50
Asp Pro Gly
65
Gln Ile Glu

Arg Glu Gln

Pro Ile Ser
115

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

<400>
Met Ala Ala

Ile Val Cys
Phe Tyr Asp

Val Lys Gln
50

Arg Leu His

65

Leu Leu Asp

Asn Ala Asn

Gln Val Glu

115

Ala Ile Ala
130

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

<400>
gaattcggea
agccagacga
aaactgttac
atctcagaaa

400
Thr Asp Val Vval Ala

Cys Thr Val Phe Ser
20

Pro Asp Pro Thr Leu

40
Cys Pro Gln Asn Gly
55
Thr Pro Asn Thr Phe
70
Met Gly Leu Leu Gln
85

Ala Pro Ser Leu Leu
100

Ser Ser

401

143

PRT

401

Leu Met Lys Ser Ser
5

Ser Ile Asn Asn Thr
20
Lys Ser Cys Pro Thr
40
Ala Val Ala Lys Glu
55
Phe His Asp Cys Phe
70 :
Asp Ser Ser Lys Ile
85
Ser Ala Arg Gly Phe
100
Lys Ser Cys Ser Ala
120
Ala Arg Asp Ser Val
135

402
1474
DNA

402

cgagaaaacg tccatagctt
tcgaatecctg tgaagtggtt
aggatatgca gctcgggact
gaaaggacct gaggatgtaa

Leu Ser Gly
10

Gly Arg Leu

25

Asn Ser Ser

Ser Ala Asn

Asp Asn Asn
75
Ser Ile Lys
90
Ser Met Ile
105

Ala Cys Ile
10

Val His Gly

25

Val Leu Ser

Gln Arg Met

Val Asn Gly
75
Thr Gly Glu

Asp Val Ile
105
Val Val Ser

Val Giu Leu

ccttgceaac
ctgaagtgat
ccagtggcca
ttgtaaaggt

192

[ XK X ]
LE LN

LX ] -

Gly His Thr Ile Gly
15
Tyr Asn Phe Ser Gly
30
Tyr Leu Ser Thr Leu
45
Thr Leu Thr Ser Leu
60
Tyr Phe Ala Asn Leu
80
Asn Phe Phe Pro His
95
Met Pro Val Val Asn
110

Ala Val Ile Val Phe
15
Gln Leu Ser Ser Thr
30
Val Val Lys Ala Gly
45
Gly Ala Ser Leu Leu

Cys Asp Gly Ser Val
80
Lys Thr Ala Ile Pro
95
Asp Thr Ile Lys Ser
110
Cys Ser Asp Ile Leu
125
Gly Gly Pro Ser
140

tgcaagcaat acagtacaag
gggaagcttg gaatctgaaa
cttgtccecct tacacttaca
catttactgce ggaatctgcece

s08 e
L X B J

60
120
180
240



actctgattt
ggcatgaagt
gagagcatgt
agagcatgga
gcacacctac
gaatcccgga
ttttcagcecce
gtttaggagg
cggttatcag
cttatcttgt
taatggacac
atggaaagct
taatacttgg
aaactctaga
actacatcaa
tggatgttgce
tgcatgcaag
atttaggaac
ttcagatgtt
tccaatgtct
aaaaaaaaaa

<210>
<211>
<212>

<213>

<400>
cacgctcgac
cattgaactc
accccaccceca
caatgcagte
cggtgaactg
tcteceggeaa
aggaagccaa

agttcaaatg
ggtggggatt
aggggttggt
acaatactge
tcagggcgga
gaatcttecct
aatgaagcat
cgtggggeac
ttcgtctgat
tagcaaggat
cattecagtt
agtgatgctg
gagaaggagc
tttctgtgea
cacggccatg
tagaagcaag
atgaatagat
tcgatactgg
tttttaactt
tctgccaaat
aaaaaaaaaa

403
414
DNA

403
gaattcggta
tctctetete
catacagaca
aatcgcacta
ggtgtggctg
gtecctacacc
gtccaagccce

cgtaatgaaa
gtaacagaga
tgcattgttyg
agcaagagga
tttgcaagca
ctggaacaag
ttcgccatga
atgggtgtca
aaaaagaaadqg
actgaaaaga
gctcatcctc
ggcgttgtte
atagctggaa
gagaagaagg
gaaaggttgg
ttggataatt
ctggactagt
tttttgttac
gtatatgtaa
taatatatgt
aaaaaaaaaa

ccecegggtte
tctetetete
agtagatacg
gcgacggtte
aggccgaaga
ttcectggteg
atcgccgtcet

tggacatgtc
ttggcagcga
ggtcctgteg
tttggaccta
gtatggtggt
cggcccctet
cagagccegyg
agattgccaa
aagaagccat
tgatggaagc
tggaaccata
cagagccgtt
gtttcattqgg
tatcatcgat
agaagaacga
agtctgcaat
agcttaacat
tttagtttag
agatcaattt
attcgtattt
aaaa

gaaatcgata
tctcectctetce
cgcacacaga
tggccgtect
ggctcgagag
gcgacctcaa
ccgatgacat

193

»h

LR X
esnd

LR »

tcattaccca
ggtgaagaaa
cagttgcggt
caatgatgtyg
tgatcagatg
gttatgtgca
gaagaaatgt
agecctttgga
ggaagtccte
agcagagage
tcttgcecett
gcacttcgtg
cagcatggag
gattgaggtt
tgteccgttac
caatcaatca
gaaagggaaa
cttttgtgag
ctcgtgacag
ttatatgaaa

agcttggatc
tceecccacce
agaagaaaag
aacgacatgg
gcttctgaga
ggagaacctg
caagcctcgt

atggtccctg
ttcaaagtgg
aattgcaatc
aaccatgacyg
tttgtggtte
ggggttacag
gggattttgg
ctccacgtga
ggcgccgatg
ctagattaca
ctgaagacaa
actcctctet
gaaacacagg
gtgggcctgg
agatttgtgg
gatcaatgcc
ttaaattttt
gttgaaacaa
taaataataa
aaaaaaaaaa

caaagcaaca
cccctteccea
atgggggttt
gegtggagyyg
cagcaaggtc
cggatgctca
ctct

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1474

60
120
180
240
300
360
414
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