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1. #8384k, Lad:

(a) ¥ EF KB EFAFE(CAEV) OEAFF, FEAHATAR: (1) CAEV
5’LTR #= CAEV gag-% 45| 2 A ey E 813 KA K (ii) #£42) Frd 8K 3
345 CAEV gag-%AAE7| 81 £X, ¥ XA TF613; _A

(b)) 3 RIRFMAL. RNA 5, $¥#HFAELAEHRIEAALL, L5
Frid QLR 5| THRAE ML,
2. BRAIREK 1 H#BEK, EF Xikh 60. 100. 125, 150. 175. 200. 225.

250. 275. 300. 325. 350. 375. 400. 425. 450. 475. 500. 525. 550. 575
#= 600,

3. RAZR 1 HBEIK, LFXA:
(a) X XF 25 B F 600,
(b) X XF 25 B F 500,
(¢) X XF 25 B F 400,
(d) X XF 25 B F 300,
(e) X XF 25 BT 200,
(f) X XF 50 BAF 600,
(g) X XF 50 EF 500,
(h) X X-F 50 BT 400,
(i) X XF 50 HJF 300,
(j) X XF 50 B F 200,
(k) X XF 75 BT 600,
(1) X XF 75 B F 500,
(m) X XF 75 B F 400,
(n) X XF 75 B4 F 300,
(0) X XF 75 B F 200,
(p) X XF 100 B F 600,
(q) X XF 100 EAF 500,
(r) X X-F 100 EF 400,
(s) X XF 100 BA~F 300,
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(t) X XF 100 E)~F 200,
(u) X XF 125 BT 600,
(v) X XF 125 B F 500,
(w) X XF 125 B F 400,
(x) X XF 125 BF 300,
(y) X XF 125 EJ>F 200,
(z) X XF 150 EJ>F 600,
(aa) X XF 150 B F 500,
(bb) X K-F 150 EA~-F 400,
(ce) X XF 150 B+ -F 300,
(dd) X X 150 E.F 200,
(ee) X XF 200 EF 600,
(£f) X XF 200 EF 500,
(gg) X XF 200 H.»F 400,
(hh) X XF 200 EAF 300,
(ii) X XF 200 E-F 200,
(jj) X XF 250 E.)»F 600,
(kk) X XF 250 B4 F 500,
(1) X XF 250 BT 400, F=
(mm) X XF 250 EJF 300.
4. BAER 1 HHBEAKR, L+ X KT 40 4T 613.
5. RAIER 1 HEBEL, LF X KT 57 B4 TF 613,
6. RAER 1 GHBERIK, LT X454 327.
7. BAIER 1 AEBEIR, LF gag-%ABF 5| 24 FATHEZAR Ik gag
EG oEE,
8. MA|ER T HHBIR, LALLM ESTRILXTAG.
9. BAIER 7 HHEBENR, L PETRUEDT ATG T i X 8544 gag-
BB 58 ATG BT B EAW 1L gag &8 805, £+ X F 30.
10. A ER 9 98B BAK, L F X 4421,
11. RA| 2R 1 3B 84K, LL @28 RRE K.
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12. A 2R 1 693B 8K, LE£64 CAEVYLTIR, XV U3 KARR,

13. RAZR 1 HHEBEK, RL0SREEFHTF.

14. RAZR 13 HEBER, LT ARBHITFRAEGRAFHIZIHTTH
B3F (HCMV MIEP).

15, RAIZR 1 3B BAR, £ 7 ATEBIRE A B 3C 774 pCAH/SINA] 44,
16. RAERK | IRBHK, LLadHRE,

17. RAIZR 16 HEBER, LR RECATREREEZFRERDT
HEAR S RETR,

18. —HBAREA G, HOSRANER | IHBBREAARCESRKEL, LTAR
CEBKRAL AL 4K CAEV gag-pol-% 755 % RRE ¢4 5 — % B H8,
ABAH s fr LIRS 5| 95 — % RAE TR,

19. BAIZR 18 KR %, X PR BIARLOLHTE.

20. RAER 19 BRAZRG, ATVARHERECAOTREREEERREST
8RB S RAEH B,

21. RFAVER 18 8K A%, AV RAFOR-%AAF5 23 CAEV &E-%
5.

22. BAER 21 B EL, L PHELE CAEV &BE-%A 55| & VSV-G-%74
A5 R Gal-V RAFF].

23. BAIZR 22 98 A G, LEPATRGR-%F 5 R VSV-G-RLFF].

24. BAIZR 22 B R %, EPHROE-BBF 52 Gal-V 457,

25. BAIER 18 8 EA G, L PHEBRRAGCECLLH rev-RABATINE
ZERBFHRAF.

26. BALER 18 K 25 BARRLK, LT HTRBRRGEOSEA vif-SRBF 3
HEW S REFBRAF.

27. BAZRK 18, 25 R 26 E—ANBRKARLK, LT TRE—SREFRLCOS
TR M E Z TR CAEV gag-pol-S% A/ 7l 8 R RIAD A5,

28. RAIZK 18, 21 R 2 E—ANERERL, AVTRAE — S REFRT S
TR SR Z FTid R ORE-BAF 5| 87 RAF FF.

29. BAEZR 18 B ARG, XV EFE— S REFRECASTRERERZ
FTi& CAEV gag-pol-% B3\ 3 RAFFF], FELF S REFRLOSTHR
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AR EERRECR-BERFIGRBRATFT.

30. RAIER 25 HBKREL, EPRAR =3 REFRLOSTRENERE
B rev-S A 5| 8 7 BIA T A 5.

31 RAER 26 BH A%, LFPHEEWEREFRECATHRERERE
i vif-4a 78 A 5 84 7 BB A5

32, ARAER 27, 28, 29. 30 K 31 EIKA L, HVPATERBRATFIIRLS
¥. |

33. MAIEK 18 BARA L, L PATROEBRAGSEAHEY CAEV &%
F5l.

34, BAIER 18 98k A %, L PR OEIIRE Gok TR EF gag
A BT Z A &) CAEV B4 534,

35. RAIER 18 HBAREL, LOSAAE—SREFRNGE —BEFREAR
3 REFBRAE B,

36. RALER 25 HBAREL, LSRR R —SREFRYF —BK. &
HIRAE — S REBFRAF —H RS ATER =3 REFBAF Z8IK,

37. BAIER 26 9 hRE G, HOLSAMER—SRBFRUE Bk, &
HHRF S RBFRAGE —BA. SHREAR =25 REFBRGF ZHARAA
SA A E W E REBFRN FHwRIK,

38. RAIBK 25 B AL, ROSSAMRRE S REFRFMARZ =R
BB S — R, ARSA RS =% RUFHNE k.

39. RAIBR 26 9Bk E G, LOSSAMER —SRBEBRFAFTOISR
HMEBRMAE—BAR. UBRSAES =% REFROGE ZHIK,

40. BAER 32 EKRER L%, L PR CAEV gag-pol-%# 5 5| 7T HiE s
£ MCMV MIEP &3F.

41. BRAIZR 40 EKR R %, L FITEE —BAKELAH 2A #7174 pMGP/RRE
M,

42. BAIER 35 BAREG, AVPRARECE-BAFIATHREREEE
HCMV MIEP &3 F# VSV-G-%AF 5], FFELFHIRF —HKLOSB-HE
aReT.

43. BA X 42 84k E %, LR —HAKEA B 6A FiT4) pHGVSV-G
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s:H,
44, BAER 35 HEKEE, BPHRRFCE-BAFT|RATHREREEE
MCMV MIEP &3 % GaLV-%A& /5|, AL PHRE —RKRTaLABE
A9 B F-1 alpha 4T . ‘
45, RAZR 44 ABKR AL, EPHRE_BKREAAE 6B ATTH
pMYKEF-1/env 444,
46. BAER 36 HBAAL, LFHEE ZHKEAE 5 FT7e pHYK/rev &
#.
47. BAIER 37 48K A%, L PAAZOBAELAE 4 76 pHYKNIf £
#.
48. A F X T CAEV 8k Bath ik, L e

(a) ARFIER 20 HBARRGHF B,

(b) A4 FAT CAEV HERAFEARTEGFMH THA HE@E, XL
b AT LA R R RS ) S AR T AR ERY; A

(c) ELATIE BARTAL,
49, RF|BR 48 8977 ik £ 0 BARBUAL,
50. EARARR 49 G BRBAEABARG LD
51. B4R EK 18-47 PIEF—RAHBRAANHHE,
52. ¥ % RFEFEANFLF MM F ik, L OB AELS D LRI R
49 8 EARBURLHERE,
53. MAIER 52 95k, RV Ak meEmiel RATRERZATAHILGY
THE.,
54. RABK 52 95k, PRSIl meit oA mie.
55. BAIER 52 ik, EPARElsmieR s Rmie.
56. MAER 52 sk, HPATR-ASM LR CD34+T @R,
57. % % KB FEANBESHN T &, LOHEGIEFESIRAERRFEZR 49 0
FARBAL,
58. AARAER 1-17 PE—RAGRBIARNEE.
59. ARA|EK 18-47 PIE—FANHEIKRE %, L EOSSH LR —% REFERY
s pe..
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60. RAER 28, 30, 32. 36 K 38 PE—FHBIKAEL, LEOLEHEFEE
—FRZEREFBAG AR,
61. AMF|EK 26-28. 31-32. 37. 39. 41. 43 R 45 PE—RyBHKRA L%, LT
LSRR —F 8 WS RE TR M.
62. BAIER 26-28. 31-32. 37. 39, 41. 43 XK 45 PAE—RABHh L%, LiE
BESHFTRE—. BZfB v BT mb.,
63. ARF|ZRK 18-24. 26. 29. 33-35. 40. 42. 44 K 46 PIE—F GBI E %,
FEOLRMRAF —FR =2 REF BN B,
64. AKX 25-28. 30. 32. 36. K 38 PE—RAYGEKREAL, LSS AHFT
RF—., F_ B =S RETR =,
65. BMAJZK 26-28. 31-32. 37. 39. 41. 43 & 45 PR HEALE %, LT
CLLRFEAFE—. F_F R REFH G wmM.
66. AF|ERK 26-28. 31-32. 37. 39. 41. 43 K 45 PE—RHBAhE %, LiE
CEEAMAFE—. F=. FEFFRERBEFBRAER.
67. BAVERR 35-47 PIE—FHBARE L, REOASA RS —FF 8Bk
)
68. BA|ER 36-46 THE—HNB AL L, LEOLLAEE—, B off=
B A,
69. BA|EK 36-47 PE—FHEAREG, HEOSLHAE—. $=, &=
Fa e I BARH WAL,
70. RA|ZR 35-47 FHE—REGBRKR ARG, LLOSLHAE Bk @ik,
71. £ X T CAEV 898 AFHe 7%, L e

(a) #1&-€4 CAEV gag-pol-% /5| #= RRE & tajt;

(b) ABAER 17 69585 B kss J BTk tm g

(c) ARAAFAT CAEV ¥R AFEBRRTEN L THRE i mE, £
T EATELT R F RN F LRI SRR, Fo

(d) ENKATE BARE .,
72. 4 CAEV X A48k, L P AL CAEV GEAFI L AEU TaR;

(a) CAEV S’LTR #= CAEV gag-%# /5| Z B 4805 K, A& (b) #3435

Frid dp89F R 335 %) CAEV gag-%AA 5B EF#H 1 £ X, ¥ X ) F613.
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73. RAIER 15 98B EIK, £ ¥ ATREAL SEQID NO: 68 A EY 70%—
B,

74. RAIER 41 HEARR G, LFPHEE—HAL SEQ ID NO: 77 ALY
70% —2C b,

75. RAIER 43 HBARELG, EPRE #4455 SEQ ID NO: 74 EHEY
70%—E .,

76. MAIER 45 hBAKR AL, L FHEE —H4kE5 SEQ ID NO: 2 EHEY
70%—BUk,

77. RAVZK 46 AR ESK, EFAEE =84k SEQ ID NO: 75 BAZEY
70%— B,

78. BA B 47 8L %, EFAFESEwHEIKS SEQ ID NO: 76 EHEY
T0%—2 b,
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ETF CAEV BIEIR RS

HAGUE
AEZRGER Tkt S REFROBAERR, LARRTEATEES
EAep R meidid $ REFBAAT F X BB R FHER.

HEHEA

BRELBRZIREG AL, YR 2EIEFTEmE. HTERR
FRAFGEALBREZELIN S, EESEmpaARATHLESNTFK
BMEBRAL, TR alE RS RARNERA TR (Gibert F

Wong-Staal, 2001; Mitrophanous et al., 1999; Naldini et al., 1996; Sauter #=
Gasmi, 2001).

2RSS FAES B LIER KLU FER KLV T LB HRR
#, REEAHPHF R AFKEEELBAE (HIV-1. HIV-2, SIV), RARERK
Kb dei S BB RE (FIV), F5ESBAE (BIV). BHAEMRE

(EIAV ). $£¥ X -BEAFE (CAEV) B LHMBPLE A F (visna virus),
L4, BN TRESHAEHIVASIV. Af, 9 TEEATRELRA FAY.
HAMAHBR, FIAXHRAEATATIRT ZEHEoERE,. Hit, Ak
ERKERABFATEESST.

AR K EERESALT, 2 FIV (Curran # Nolan, 2002)F= EIAV [US
2001/0044149) R B BARNAFIER R K $, RARER KRARAFBRGILAR
v,

e A A E—H, CAEV Tl mi b AR ELRS AL R
Jas A 4. CAEV &) 3 HF £ 45 W RAiE & R A LR AR B 4456
BRI AEE WL FE. B, CAEV HEFHF LR LE, FHEAAREL
AR# CAEV &4, 1K, CAEV ARAZRAFTIEHIV-1 AKX E MR
g, FR, FEMEREML, CAEV ¥ARAMBRAAEE. CAEV A
AH IANEMER (gag. pol. env) AR IAATEB KR (vif. tat Fo rev).
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RER FiXERE, BFEET CAEV 65k R GRS AR,
RFEET RELF RN ERRERRLF Rbh, IRFRALT CAEV HHE
H % RENEIR,

1998 %, Mselli-Lakhal et al BT F—RKETF CAEV ¥k R %, 12
Rt mERE (BF: 10-187 TU/ml) EATAKFUAT. H ¥k H T4
Z JOJR P A E 4 RNA 3 R A3k RNA & L EBBIK, RN TS — M ER
KREIUFEDRE (“HBRE) AL ORAR, TAERATARRYAE
FRHME

A, MREZ—FEeEHERNET CAEV HIRFBESIKREA L, CHBN
FS B EREsRAme T RS,

ZPAR
AER—R G B AR TEhlmiititsh RS REFRAOET CAEVHY
BARESATE., XEBARFETATRASF. W BR/REAEST.
E—FEY, KEARLATRIAFTELT CAEV B84K4 = R G388,
K, EHEBEKROS (a) CAEV QEFF], ZOEATIEARGUTER: (i)
CAEV 5 LTR #= CAEV gag-%m A5 2 M ey k8% K, LA (i) B8 FHE
FE8FR 334 CAEV gag-RABFFHBFER 1 EX, L+ X TF 613, (b)
% RIRFEAL. RNA #iE, HHFTHhBELSFEN. LE5MRACERFBARTER
A b3 A 0 XAE A U4
ERERAH—ANELHRFIEP, X&H 60. 100. 125. 150. 175. 200. 225.
250, 275. 300. 325. 350. 375. 400. 425. 450. 475. 500. 525. 550. 575
#= 600.
EALRH A —AZHRFEP, Xikh:
(a) X XF 25 B F 600,
(b) X XF 25 H4F 500,

(¢) X XF 25 HEJF 400,
(d) X &XF 25 BJF 300,

10
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(e) X X-F 25 HAF 200,
(f) X XF 50 BEJF 600,
(g) X XF 50 B F 500,
(h) X XF 50 B F 400,
(i) X XF 50 H.4F 300,
(j) X XF 50 H4F 200,
(k) X XF 75 B4F 600,
(1) X XF 75 B F 500,
(m) X XF 75 BA4F 400,
(n) X XF 75 E4F 300,
(o) X XF 75 BAF 200,
(p) X XF 100 B F 600,
(q) X XF 100 EF 500,
(r) X X-F 100 B~ F 400,
(s) X XF 100 EF 300,
(t) X XF 100 B F 200,
(u) X XF 125 B4 F 600,
(v) X X-F 125 B4F 500,
(w) X X-F 125 EF 400,
(x) X XF 125 EF 300,
(y) X XF 125 E4F 200,
(z) X XF 150 B4 F 600,
(aa) X XF 150 E.-»F 500,
(bb) X XF 150 EF 400,
(ce) X XF 150 EAF 300,
(dd) X XF 150 B>F 200,
(ee) X X-F 200 HJ~F 600,
(ff) X X-F 200 EA~F 500,
(gg) X KT 200 HF 400,
(hh) X X 200 E~F 300,

11
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(ii) X X 200 E~F 200,

(jj) X XF 250 EJF 600,

(kk) X XF 250 EAF 500,

(1) X &XF 250 B4 -F 400, F=

(mm) X X-F 250 E>F 300.
ER—AEHRFEP, X KT 40 BT 613,

EH—ANEHRFEY, X KF 57 BT 613.
EF-ANERFEY, XHH 327,

ERAERH—ANERFEY, gag-RBAFIAORBEATHRE AL
gag BAWEE, EF-ANERFERT, RMVEFEATRERTAG.

EAEANEBBRE T —ANERFTET, gag-%BF5 65 ATG HAT 4L
FREEET ATG Fi# X #E8T, L PREESTRREUAMIE gag a8
%, FEHEPXADTF30. EF—AREFTEYT XN 21,

AE P HEABBIRLETIL L4 RRE K.

EARANF - ANEHRFTETF, #8844 CAEVI LTR, £F U3 R
&Y

AEPAHRBEALETELLRFREDT. ERAKAN—NFRHEFTET, 7
BRHTFTRAAEMRAEALIEINTHEFT (HCMV MIEP), &5 —A %
HFET, HBEARL pCAH/SING]L (SEQ ID NO: 68).

AR RABBRET AL A BB R S RBETRGEZE, LTH
HREBRERREDT (RAESRAFLIZIIFFTHEZ T HCMV MIEP X
SE@mPAENTEIHNTHAST MCMV MIEP). #4458 kA5 R
S BETBRBANIFRSFBEET, BERRBTIHESAEZL BB TRGBALR
BE M 8T k.

FEPERBET CAEV BAFHARAR, LA TESTATARILINY
RN E S B EBNET CAEV ¥, L4150 SATE. SERLE
Bfst Sl mi. BREAGOA LERBRAFRCEBKREL, LT
i BB AR EAAOS: @8 CAEV gag-pol- %A /F5| % RRE W15 — % BHF

12
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B, ARALRECELAFINNGFE SRR,

BE—AE#HFTEY, B3 RBEEREQ4AIE-CAEV env- BB F7|, £—/
FHRFEF, B2 EHFHE4S VSV-G K GaLV-%A A7),

EF—ARRFET, CAEV KR ELOLELH ra-RBFFHE=Z3 R
HEBR.

EF—AEAFEF, CAEV B ERLEEH vif A5 05 S B
FE.

EF—AEHFEF, LREF CAEV BAREZLANE—S BRI CS
RN EEZE CAEV gag-pol-B 5| 6 - BA P A4 71, |

EF—ANEHRFESY, LEESR CAEV BAEGEHNE 3 BB FBRTEOL
THRENEBEZTEARECE-BAFFHRBRADFT.

ER—ANE#RFEF, FZE2RBHFRLOES ra-BBAFFHFBRATH
7.

BEF—AERFTETF, FEASRBEBLCOLSTHREREEZ vif BALF
7| H 7 RAT 5.
ERERAH—ANEHRFIEF, CAEVBEARRALECSEEAH 44 CAEV &

BRI OEBKREAG., EFNERFTET, ORBREZAGHRATELKE
Efe gag RISE AT X 6 CAEV A E 4 5%,

BE—NERFEY, CAEV BREZGOALAF—S R FHAE —BIK
TR B ERBFRYGFE R, EF—ANERFEF, BARRAOLHLA
B3 RBHFBRYFE—BEK. SAR S RBFBRAYE _BRFEAEZER
BHEBRAFZBKR, AF—NEATETY, BRAGOUSGAE— S RAEFR
HE—BAR, SAR S RBFRNE—_RAR, SRS RETRYGFE =&,
HFe oAy B9 % BT B F Wk, £ =84 T AR pHYK/rev( SEQ ID NO:
75), FWEHEAARTAZ pHYK/vif (SEQ ID NO: 76).

BFR—NFERFTRF, BREAZOLSEAFT S REFR. F=FREF
B R W RAEF R GE —BARUABSH F =3 R Fme F =80k,

13
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B—ANE#RFET, CAEV BARARGEHE —BROATHRENREEZIRR
BT CAEV gag-% 7 /F-7F RRE. £ 5 —ANE#AFEF, CAEV AR ARL
.45 —# 4K pMGP/RRE (SEQ ID NO: 77 ).

BE—ARHRFEF, CAEV BRAGEHNE SRR TREEREREIRER
BT VSV-G-RABFF|. EBHTTAZ HCMV MIEP., £ —#HKLT @4
BHREAALT. EF—ANEHRFEF, CAEV BAZLALE —HA
pHGVSV-G (SEQID NO: 74).

BE—NERFET, CAEV BRRGHE SRR TREMRAERZE R RA
T4 GaLV env-%B 55, EABHTTAZ MCMV MIEP. % —#4KETa
AR A IEAR B F-1 alpha ASF. EF—AERF KT, CAEV BARRLOLS
—#4k pMYKEF-1/env ( SEQ ID NO: 72).

AERNF—HFAREFTATREFINDNMEEAET CAEV IR FZF
BTN T k. BF 04 (a) EESAEFET CAEV BMEHNEHT, A
WRBRAGH LR, L PEATELAF A LSRRI S LT Sl E,
AR (b) ENKERATE,

ALRERBESET CAEV BF FBABEAE LI (carrier)
HEAY, HP BB R E TR RS &Y.

AL PALRBOSTNRABEBEARILT CAEVRAFBEARRANH L.

REPRR G L CAEV gag-pol-% 755 = RRE VA BAFL B F env-%
BFF 6 @R . QEMBLET Q8 rev-RABF T A/ R vif-REB /5. E e
TR THEBEAYG RNA BRORI| LA REAHFRADZEHSRBE Y
BRI T,

E—ARETEY, RAREZACOSANELE — S REFE @, Sk
RGBT EH MAEF = A/ XF W E RAEF B

BH—ANEATEY, BRRARCLOATRE S REFRFF SR
BHERAEE. BRRGETEANRES =F/RF W S REFR.

BAANERATREY, BRARLLOAE —Bhmie, TEFE 84K
SA CAEV gag-pol-% 74 55| %2 RRE. AT § —HARLT A rev-ShiF/ R, vif-

14



200480043938. 6 oM P E7/109m

B EF], HEABRR, FTR@T 044K CAEV gag-pol-% 5 /F5]#= RRE &
BB, B rev-BABFT| HF 8BRS RAH vif- 5] 8 5 S8R,

ERLERRFTERT, BAhRZLCE—FER, Fiiak @44%F CAEV
gag-pol-% 7B f55]% RRE #) 5 —8ik. FodH AE env-5 R3] 895 — 8K,
B —BARETAH rev-taibfal B, vif-BEF] . EHRN, FTREIRTOLEA
CAEV gag-pol-%# /5| %2 RRE % — A8k, 28 RE env-B 55—
BUk, FAEEAT rev-BRB R 5 Z B/ BRAF ViR 5 F W
1K,

ALPHF—FEROFLI @R E S REFRK SRR L H %A
Frid % Bkt 3 BEFRYTFHF R, HOBETAKMES REFRELE A
R A B AT A Tl BRI EANY B G ATiE S REF RPN ATE
3R LN TRELSSH ERE TR BATERER, ALl sihEreTAZ
NEmip. ESBmiR CD34+-Fafh. EE Al et % REFRE
% RAA L HBAAES ) S BAEERAT 5, LTTOEESKTLEMEE
HZ BT 5 E G, AFERTOEEMREBATEREBZE,
ERAFTHAREE, EFELRTOREY HLBEBAEINKZIEHLE
FINFILS BT .
| ALPERBEBAEDYRESRAGFE, LOERSARSERFRIR
M B AT CAEY #1R AE8ABAEA 244, L ¥ RRTEE LA
Kb g, 2Ot REFREAN S RERE DMWY RE, £
HH T EREFRABE M BRI REDFRA.

AL ATRBAA CAEV GEFFEAR, L7 CAEV &RAFFIMA T
A: (a) CAEV 5° LTR # CAEV gag-%/A /A5 Z A E8F K, = (b) &4
)Pk e 81 K 3°38 49 CAEV gag-%AAFI TR 1 £ X, L7 X T 613.

EPACBRLEI, oAk, & FPTRET CAEV 8RR A FHRAE,
st FIA AT CAEV ¢8RI 2 T RAFRRBIT ¥ B2 oM,
it K I, S'LTR B gag Ak BT He gag-HBRE X R FFR Y RERE RN
BTRE, LRIAKSHYEARETAESRN CER T FATIERR &
WE., BT RAEYALEABRREH TLRGEFFFHE. BIME rar-
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FRHMHBBAFETRENCRRARERT Z2H,

M5 R
B 1 &% CAEV RAFARALMGTER.

B 2A 7/ % pMGP/RRE( SEQ ID NO: 77 )¢+ & B . pMGP/RRE( SEQ
ID NO: 77) #—/A~ 9446 bp # ke, €.&4LT CAEV gag-pol-%A K ({LTF bp
709-5243 ) _L# 4 MCMV MIEP X (bp 1-660 ). RRE K (bp 5246-5627 & bp
5368-5669 ) AZ 44 K #tF (BGH) % RMFEMMAEZS (bp 5751-5984 ). #Hik
ROLHEERBABLAR (bp 8151-7155). SV40 H 448 (bp

8509-8152 ). Col E1 H #]&2344%.% (bp 6115-6698) AR RF FEFRMBAEAKX
(bp 9362-8528 ).

B 2B & 7~/f %2 pMGP/REV/RRE # 7 & B .pMGP/REV/RRE & —4~ 9924
bp # %5, @4 MCMV MIEP R (£iF bp 1-660) Fe4LF CAEV gag-pol %
X (bp 726-5258) Lty CAEV B34k (bp 688-704). F—4 BT
rev %X (bp 5383-5494). RRE R (bp 5540-5841). % =S &F rev AR

(bp 5888-6177) A& 44 Kk#t# (BGH) % FMRFEMET (bp 6229-6462).
BARLALHEFRHAERLHAR (bp 7633-8629). SV40 H#lA2#45.5 (bp
8987-8630 ). Col E1 Z #|#2444% 5 (bp 6593-7176) ABRRFHFEEHAALAAR

( bp 9840-9006 ).

B 3A A F/f% pCAH/SINA( SEQ ID NO: 73 )4+~ & B . pCAH/SINA( SEQ
ID NO: 73) &—/~ 3566 bp #/i%s, €4 HCMV MIEP (bp 1-588 ). CAEV 5’
LTR ¥ #) R-U5 53] X (bp 611-772). RRE & (bp 796-1154) vAZK U3 ek &)
CAEV 3LTR X (bp 1275-1458). #HAKE €4S Col E1 EHlAI4LE (bp
1863-2466) AR EREEFRELARLAR (bp 2698-3510).

A 3B A&7/ 4 pCAH/SINdO (SEQ ID NO: 67) #+&H. pCAH/SINGO
(SEQ ID NO: 67) &—A~3911 bp #/fi#:, €4 HCMV MIEP (bp 1-588 ).
CAEV 5’ LTR # R-U5 #7| K (bp 611-772). 23444455 (PBS) 694
#4E88i% 5 %) (bp 773-789 ). RRE K (bp 1141-1499 ) ¥AK U3 $k % 44 CAEV 3’
LTR K (bp 1620-1803 ). HARE &4 Col E1 £ 4lA&345.E (bp 2208-2791) ¥A
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BAEREEREERHAR (bp 3043-3855).

& 3C £+ /f* pCAH/SINd1 (SEQ ID NO: 68) #-7&H. pCAH/SINd1
(SEQ ID NO: 68) —4 4238 bp #/fi*x, €4 HCMV MIEP 23T (bp
1-588). CAEV 5’ LTR # R-U5 A7 K (bp 610-772). 4F PBS 45 F &3
£13% 4 5] (bp 773-789 )\ gag A B % 327 bp H & (bp 1121-1448), A FHAK
&3 ATG F5F (bp 1121-1123) Fofi FikA 4k ATG FET T #H ATG B4
F (bp 1142-1144) £A ATG £ X% K TAG. RRE K (bp 1468-1826) HA
U3 $t% &9 CAEV 3’LTR K (bp 1947-2130). #AKL &4 Col E1 A AR L
(bp 2535-3118) AR FAEEFHRMAEALABAKX (bp 3370-4182).

A 3D &7 /% pCAH/SINd2 (SEQ ID NO: 69) #+&HE. pCAH/SINd2
(SEQ ID NO: 69) #£—A- 4523 bp #9/fi %, €4 HCMV MIEP (bp 1-588 ).
“CAEV 5’ LTR % R-U5 £%| X (bp 610-772). 4F PBS 1L & 6|3k 805+ 7]

(bp 773-789 ). gag % B # 612 bp K & (bp 1121-1733), L Fi%h KLH ATG
Fi5F (bp 1121-1123) Fefs TR ATG HAT TH#MG ATG HEAT (bp
1142-1144 ) £4 EE X . RRE K (bp 1753-2111) vAZ U3 48k & CAEV 3’ LTR
R (bp 2232-2415). BAKE &4 Col E1 A #4125 (bp 2820-3403) ARF

REEFEELERSZAR (bp 3655-4467 ).

A 3E £7/f % pCAH/SING3 (SEQ ID NO: 70) # =& HE. pCAH/SINd3
(SEQ ID NO: 70) & —A44819 bp #§/i#z, €4 HCMV MIEP (bp 1-588 )
CAEV 5’ LTR # R-U5 A5 X (bp 610-772). A4 PBS 4L & & Fl 4 k405471
(bp 773-789 ). gag £ E #9908 bp K & (bp 1121-2029), F ¥ %k HALH ATG
FF (bp 1121-1123) FefL TR ATG BAT T e ATG F4T (bp
1142-1144 ) B £ FE. RRE X (bp 2049-2407 ) vAR U3 $kk &5 CAEV 3’LTR
R (bp 2549-2711). #HARZE €4 Col E1 £ #2425 (bp 3116-3699) ARF

REERHEARLAR (bp 3951-4763 ).

B 3F £F/f% pCAH/SINd4 (SEQ ID NO: 71) #+&H. pCAH/SINd4
(SEQ ID NO: 71) &—A> 5112 bp & /fi4:, @4 HCMV MIEP (bp 1-588 ).
CAEV 5 LTR #) R-U5 55| X (bp 610-772 ). 474 PBS 15,5 645 & E&EF 7|
(bp 773-1120 ). gag A B # 1198 bp K B (bp 1121-2319 ), F 5 i Bae# ATG
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FAF (bp 1121-1123) A -F¥E ATG FBTF FTHE ATG F&4F (bp
1142-1144 ) A 5K R, RRE K (bp 2342-2700 ) vAK U3 $:%k 4 CAEV 3’ LTR
X (bp 2842-3004 ). #HARE &4 Col E1 A #IR4ALE (bp 3409-3992) VAR F
MREZHEABRRZAR (bp 4244-5056 ).

B 3G AT/ 4 pCAH/SINdI/hlacZ (SEQ ID NO: 79) #¥F&EH.
pCAH/SINd1/hlacZ (SEQ ID NO: 79) Z—A pCAH/SINd1 (SEQ ID NO: 68)
FTE 8K 8127 bp 8954, B RK lacZ RE KB FHAK @4 FH A~ HCMV MIEP
BT R (534LT bp 1-588 #= bp 1866-2460 ). CAEV 5’ LTR #j R-U5 45| X

(bp 610-772 ). &4 PBS 45 & & F| k&5 5] (bp 773-789 ). gag A H & 325
bp K & (bp 1121-1446 ), H F1i% K BA& 4 ATG F4F (bp 1121-1123) F=4£F
A4 ATG AT F it ATG F4F (bp 1142-1144) BA E XK. RRE K (bp
1466-1836 ) lacZ B %/ %] (bp 2541-5711) vAZ U3 $:% 45 CAEV 3’ LTR
R (bp 5782-6019). #HIKiE L4 Col E1 A #|&24545.5 (bp 6424-7007) WABRF
AREFREARLAR (bp 7259-8071).

B 3H & T4 pCAH/SINdG6O0/hlacZ (SEQ ID NO: 78) #i+&H.
pCAH/SINAG60/hlacZ (SEQ ID NO: 78) & —4~K 7856 bp ¥ iz, © &4/
BEF X, HCMV MIEP (4 514L-F bp 1-588 F= bp 1595-2189 ). CAEV 5’ LTR
% R-US A5 R (bp 610-772). 44 PBS 1= £ 65 F| & EE&FA7] (bp 773-789
bp ). gag Z B ¥ 60 bp K B (bp 1121-1181), g h B ATG FBF (bp
1121-1123) Fla T ATG BABF T4 ATG H4F (bp 1142-1144) £A
ERE. RRE K (bp 1195-1565 )\ lacZ X B %455 (bp 2270-5440) VAR U3
H% 85 CAEV 3’ LTR & (bp 5511-5748 ). H4RE &4 Col E1 ZH|R 4455 (bp
6153-6736) AR FHREFRMEABLAR (bp 6988-7800 ).

B 4 &7/ pHYK/vif (SEQ ID NO: 76) # =& E. pHYK/vif (SEQID
NO: 76) & —A~K 5729 bp #4fi4:, '€ €4 HCMV MIEP (bp 1-596 ). vif &
H%#AX (bp 691-1380 ). BGH % RMRFBALIES (bp 1467-1695). Col E1 &
HlARHAEE (bp 1826-2409). HFEREARSKALE (bp 3862-2866) ARR
XHEEERBEARLEDR (bp 5270-4239).

A 5 AT /f¥ pHYK/rev (SEQ ID NO: 75) #4+&HE. pHYK/rev ( SEQ ID
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NO:75) =—AK 5419 bp 64 /Fi%, & &4 HCMV MIEP (bp 1-596). rev %
H%&5K (bp 672-1073 ). BGH % B ¥ 8455 (bp 1157-1385). ColE1 £
#lA I % (bp 1516-2099 ). FHERRMEEELAR (bp 3552-2556) VARR
F¥HEEHMEEARBAE (bp 4960-3929).

B 6A &7 pHGVSV-G(SEQID NO: 74) #~& B . pHGVSV-G (SEQID
NO: 74) —A~% 7623 bp #¥ /R4, € €4 HCMV MIEP (bp 1-596 ). B-%%&
B R4ATFE (bp714-1599 ). VSV-G %5 X (bp 1632-3312 ). BGH % RARFE
A5 (bp 3361-3589). Col E1 L #lAe4x 8 (bp 3720-4303). M EFHRME

BH%AE (bp 5756-4760 ). £FXFEXFRELABLAE (bp 7164-6133) AR
F1 Z #l&4445.5 (bp 7165-7621).

B 6B X7/ pMYKEF1/env( SEQ ID NO: 72 )47 & B . pMYKEF1/env
(SEQ ID NO: 72 )& —A~K 7579 bp #3542, & &4 HCMV MIEP (bp 1-665 ).
A EF1-0K4-F X (bp 668-1618 ). GaLV env 45X (bp 1699-3701 ). BGH %
R BAL1EF (bp 3885-4118). Col E1 H #lA& 4455 (bp 4349-4832). #1E
FREARSAR (bp 6290-5284) RARFFEERABARLDLE (bp
7496-6666 ).

B 7R RR AR AA203T et 648 BARK A Bt F 5455
4R RNA #9485 &,

B 8 BT R bR IE A & BAE T CAEV (A) # MuLV (B) #A 293T ¥e4m
AR E Nk

B9 FRAEAPAECHSE 23T WP ARAN (1. 23 H) UER
BAREFN203T SR MAEBHK (4. 5F6H) 58K RNA H4xHE&,

B 10 B+ B A 2R EAREEMA 293T €5 B ag 44 HAK RNA
tgAaxt £,

B 11 TR AERBESN VSV-G X GaLV eLEE &K AER B A ER
RB R Faf SR 2 GV T AR F cDNA KA F,

B RAFFRARPELSI BB RE LML KT R FHIK cDNA #i8
.
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B 13 AR E AR (A) stBR @A (B) Gl B3 mibtd FACS
AHT.

B 14 A=K E H A HIV-1-. CAEV-F MuLV-474 8 % &8 kst 455
Fodb - H ey (A) #HF @B A (B) Hasts-S8E,

BEAELEAR |

ALKRTBIRT CAEV 1R A FBRIK A Gk BB A AT id B R4S K
BEANS RS R miet)F k.
CAEV X H#4

FAR CAEV BAHFLA ZRK RNA K E4E (B4, EHM), iF RNA L
EL@ it R4E DNA FEAHTES TR EORESAHT OB CHIRY LR
AERETY., REAOSRALEMFEEERE Gag. Pol = Env AR EUAR
FoRpHFXRBAHRARARELAF (LTR). sbst, RRELE=#HAFTE
8 vif\ tat %2 rev.

gag AR BN ELEMEZE, pol AR RHAKEZHE, env ARHANF
REREZARAGHOERES, VIt EO5RFALMEEA, Tat BE 5
S'LTR #) R X#EH X . Rev T @ A L ¥4 7] RRE( Rev BB U )5 A4 RNA
R, FEFE RNA F4AFTAAK RNA (RFTEGFLEITELY (singly
spliced)) AEE|RHHEA X, RAFLIR A0S U3 (L TEMEETH
RXER AT ). R (ARAASHEELAF ). U5 (B RAIIZEH
BEFFIAM) R, 5 LTRYG U3 RS RhFELHTRHEET. XEBMEH 33
£ PLIR ¥ &4 % RREFBAET.

CAEV #SpAR AR 0F 04 A XBETS, GEATRAZESLA
LTR %8 ars (WEALE);, £ 5 LIR B4 EASBAFRFIRBHEFHTFA
#; 4T S LTR Ti#ed PBS (Fldpa{id ), - 84uki s, €47 (3
RTEQLELEERORETER), 484 3 LTR 8 ppt ( 3 E% tract) 45,504
BALT 3 LTR &) % BIRHBAE 5.

Jmde s TR, RiE MR (“cis”) ATFATEABALETR —REAR LM

20



200480043938. 6 o E13/109m)

BEHHEH L. Bk, KiF XG> RTEZBREMFF LA REG,
RiE “RXME" ATATRFTERASALETR —REALIBBRERIFLSL
EBSFEHER . Hldo, B0 T 3 mRNA &84 55T 3R XA R 225 U4

E.4r CAEV ##r 5 Bkt 2 AR 44 5], LA 51 2A NC_001463( SEQ ID NO:
1) #= AF322109 (SEQ ID NO: 2) RAER R4 WA &+ (the National
Center for Bioteéhnology Information, NCBI ) #4& & % (47| Saltarelli et al.,
1990 PAZ Gjerset, BJ. et al. RE & ). AELAHHEBARRT CAEV 6974455
H, RARTHREABEAT CEARAFT. dld, KRCIRELHE
PTLARBRFIQRRER, FAESDARAMNE G QiS5

NC_001463 (SEQ ID NO: 1) #= AF322109 (SEQ ID NO: 2) A EH4E47
BAFIT LA 1. ok 17T, A5 AL S GER—EK, EERKTHY
ERELRABE. LAHEERMHRAKR 2 FTEEY CAEV gag R EFH (SEQID
NO: 3-6). ££%& 3-6 (SEQ ID NO: 7-14) ¥ 7T 45| X I NC_001463 5’ LTR. pol.
rev F vif £ B 5 AF322109 A8 Z X B 6957l b, L e HARET CAEV &
H 286918 5 A5, 3, B905 AY081139. AY101347. AY101348. AY047362.
AF402668. AF402667. AF402666+ AF402665. AF402664. AJ305042. AJ305041
Fo AJ305040 #RIEAET CAEV EBL BT gag KB 69/F7]. 5985 AF015181.
178453, 178451, L78450. L78447 #= L78446 4.6.4- % #F CAEV 4 B# ¥ gag
EHE AT, BitT X64828 F+ M63106 €43 F CAEV £ BT rev A B 894
7). B2 AF0I5182. AJ305053. K03327. 178448, 178452 #= U35814 L4
$# CAEV 2B Y pol XE #4571, & 77T I NC_001463 gag & B (SEQID
NOs: 15. 17) #= AF015181 #) gag £ B (SEQ ID NO: 16. 18) X8 #4557kt
#F. % 8T NC_001463 gag 2B (SEQ ID NOs: 19. 25) 5%  AF402664

(SEQ ID NOs: 20. 26 ). AF402665 (SEQ ID NOs: 21, 27). AF402666 (SEQ
ID NOs: 22. 28 ). AF402667 (SEQ ID NOs: 23. 29 ). AF402668 ( SEG 1D NOs:
24, 30) ¥ gag ABZ A A F s, K 97T L NC_001463 gag 5B (SEQID
NOs: 31.35) 5% f AJ305040( SEQ ID NOs: 32. 36 ). AJ305041(SEQ ID NOs:
33, 37). AJ305042 (SEQ ID NOs: 34. 38) ¥ gag ZBZ A &5 5] rf. &
10 T JL NC_001463 gag % B (SEQ ID NOs: 39. 41 ) 5k & AY047362 (SEQID
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NOs: 40. 42 )% gag 2B X W & 5 5 bst. & 11 7T JL NC_001463 gag AR E (SEQ
ID NOs: 43, 45) 53§ AY081139 (SEQ ID NOs: 44. 46) #) gag ZE X ¥ &9
BFlkst, £ 12 T NC_001463 gag £ B (SEQ ID NOs: 47. 50) Sk H
AY101347 (SEQ ID NOs: 48. 51) #= AY101348 ( SEQ ID NOs: 49. 52) #) gag
AEZAHAF| KT, & 13 TR NC_001463 gag AR (SEQ ID NOs: 53. 59)
5 % B 178446 (SEQ ID NOs: 54. 60 ). L78447 (SEQ ID NOs: 55. 61 ). 178450

(SEQ ID NOs: 56. 62). L78451 (SEQ ID NOs: 57. 63) #= L78453 (SEQID
NOs: 58. 64) # gag 2B Z 18] &4 75| oxt,

& it VectorNTI (Informax, USA) &A% T AM#AT st

FFest: BRAEF 5 15
&) AR T 5 6.6
S EHFIt: ERFETH: 15
'] PR ST 4 6.6
BB NEHE: 8

F14 587 LEF gag ARAFFIGF T TS —BBME. K15 %
#7 NC_001463 (SEQ ID NO: 1) #= AF322109 (SEQID NO: 2) X fAl&4AR
4atbst. #2 gag. 5 LTR. pol. revF=vif RRsTHI B —BME. R CH
A CAEV 2 B A EEEA5F], BA KA S CAEV 2 BHRHKEHRTAFF,
FATUAES B EERFF], ZFZF CAEV FIREARERLAKIE R
AL H CAEV £k

AERHBRRB—FE ZHAGCELEER T MR TR I EREREL
B LS BHREMALRGFE, IHRBENFHEFREBRIAZ LR
TR E LM R AR, ETRRAREARETE, RERAIRLY
ABREHZHRST.

RiE “RE” ATFOAT 4L SRR TERITLE 935555 5] 4 DNA
5|, RiE “% REFH” X “HRIT", e TiHk, AFERERENGHET
B %R, i@ ARESA, HEOHE DNA #= RNA. HHFBRTARBMER
BAEER., BT R. BHEEAMY (ARENMGAREN. BERE) X
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12 &8 it 6 B de DNA A 853, RNA BAB T A 4A3] % KT &M,
B RATUAB A RBAEF| T RBRGBLH T GIEERSTHRE, RERBK
B3R I BRI,

RiE “FAR” AFEAARRRETHE B EEARRAR FHeaie
HABRSAE Y, FAANAFARNBHETRET B RHRRE B AR
HiEABY “ER” R FAEAY HBX. AR, RiE BN R RE” AT
L Eer A A ARSAR FHi it A5 f R g A e A R KB A
RZEBEY (FREHRIE). TUXBERRAEARTIR, HRELSHFLR
AEARLAE Ao ENEARERENFEIRER,

bR R, AR BAATRAAZRE FATRA Y, RELTFHEA,
EMEHHX “—A". “—FF” (a. an. the) FEEANEHIHLX. B,
do “—ABREHFR QSN ERETRUR “—ANTan aEsiar.

I TR, RiE “HEEFAHE AT LA AT F R 44 R RNA
Fid, BHERHERFE RNA 8RR DNA, & 03A s
DNA HXEEBEAARMPBHFEEKRT; —L8s, ®FE “RAE. R
&Y RNA BAE I HEBRITHFRAL ZH A FBPEATHEMEO R
Bt RNA - F 0 43X

ekt BT A, RiE “BRE FRGTIREZBRAURARNG—4 (RE)
BHFRE., FEOENAEZORALESEARE (HIV), FRGFRE
(visna) M X (maedi) BB E-F R ERAF (visna-maedi ). FXF
A-WEAE (CAEV); BAEEMRLRAE (EIAV), BEALRBRARE (FIV);
F % BB HE (BIV) ABRBELESERAE (SIV), REREIRGRFN
BETHRRPRRREL, EERFRRERAREE MR ES B,
B EERE S mie.

ot BT R, RiE “BAR (vector ) AT#H % RAHEEFH (2 DNA) FEMA
— AR B F — A ST . RiE ‘B4R (vehicle)” ARTE “&
£ (vector ) AREH ., 1FATH XHFK (vehicle) RFAR (vector) MELIEE
SR SUGEE A, Flde, H4Kk (vector) SRR T RETE. Mt #HATF,
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ATHEALPNESGRAEBARAFRBERAAR M8, FLE
Sambrook et al.,, Molecular Cloning: A Laboratory Manual 2nd Ed. ( Cold
Spring Harbor, N.Y,, 1989) XX AE ¥ TAKA, A RBARTUA TEEE
DNA A8, Re8:aB% #T DNA K BRM ) T i LRAAR BE- 5 H
HAF,

AL AN SRR FHEMF T Qs RRTFLKEE (BGH) FRR
FEAAES (Pfarr et al., 1986). SV40 T3 K § JRARH B M4E & (Hall et al.,
1983 ) #= SV40 % K £ BARF 8445 % ( Carswell and Alwine, 1989 ). B-2R%&
& polyA VAR 385555 % &) L5 polyA.

AERHRBHTTELRRTHISIBWIRFN AT, FELARESR
FPIRFETIEEAFF] (FEBERFHTAS 3m47)) R, BEHTRE
T AER BRI R EFTARHAL. SEHEHTOHEERTRTARKES
RAEFEIRFHAZDT (HCMV MIEP & MCMV MIEP). #/#E ¥ 1 alpha

(ef-la) ARFHABAERKBELRLST (pRSV). HATAIELTE R
FHFA. AL TFAF QIFETRT of-lal 4 FHp-rEG AT, BT
RHFRRERG. BFRAYEFACKHERRTHART-FFRILFIHRE
% % Invitrogen, CA, USA )PAZ Tet-On #= Tet-Off 3K B & & % 4i( Clontech, CA,
USA). @R MR4FRE RS TTA T AR BEAAT A REKRBFF.

BT AR, KERHBRTRBTACELTEFHTFIRELLETFAFF L
HABBER THAGEZRTAI. AXPAHBRKRLT LM EEFT, W
RNEFAF. ZAEFINBETHT, BOAE SR RA B T h SRR
A EA K. NATHAIN SRR REG AST (Kim et al., 2002) F=
A EF-1af4&F (Kim et al,, 2002). HFiZEWmFFEABAST, REZH
F, BZE5RATRHITRAERER, SEWRPEEEFIML, BRI FHHE
AeHaFein T/p 5| T RAEME R, BAHBR, BAFIITETIATEMEE.

RiE THRUMER ARBEER A 5T A LAF S 55
Z M, R TRAEREENEHTAIRIABAFI SR, aTH
Verkik e SR AP 8 SRR A S BIE, TR H A I T A5 45
FAEFF TR L,
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RiE “SIN k" 7 HRFEGEA, EHHE I LTR FRABLEY U3
X, s d, BEQUIREES LTR L4, FHELZHZIRHFTA
RENTHTHRAEA.

HBBARGOEFFAARGATHR: (i) CAEV S LTR F= CAEV gag-%
BEF E SRR, A& (i) £ 2R EEFK 3% CAEV gag-%AH
Pl 1EX, £F X DF613. EALAMN—AEZEFTRY, Xk f 60,
100 125, 150, 175. 200, 225. 250, 275. 300. 325. 350. 375. 400. 425.
450. 475. 500. 525. 550. 575 #F= 600.

EREPAYH—ANFHRFTRT, X&H:

(a) X KT 25 BT 600,
(b) X XF 25 B F 500,
(¢) X XF 25 HTF 400,
(d) X XF 25 BT 300,
(e) X XF 25 HF 200,
(f) X XF 50 BT 600,
(g) X XF 50 B>F 500,
(h) X XF 50 BAF 400,
(i) X X-F 50 BT 300,
(j) X XF 50 B F 200,
(k) X XF 75 4T 600,
(1) X XF 75 B F 500,
(m) X XF 75 B4F 400,
(n) X XF 75 B F 300,
(o) X XF 75 HAF 200,
(p) X XF 100 BT 600,
(q) X XF 100 B4F 500,
(r) X XF 100 BT 400,
(s) X AT 100 EF 300,
(t) X XF 100 B F 200,
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(u) X XF 125 B F 600,
(v) X XF 125 BAF 500,
(w) X XF 125 B4 F 400,
(x) X XF 125 BA4F 300,
(y) X KF 125 BA4F 200,
(z) X XF 150 BJF 600,
(aa) X XF 150 24 F 500,
(bb) X KF 150 BT 400,
(ec) X XF 150 BT 300,
(dd) X XF 150 B 200,
(ee) X X-F 200 B F 600,
(ff) X X-F 200 BJ-F 500,
(gg) X X-F 200 B F 400,
(hh) X X-F 200 B> F 300,
(ii) X XF 200 EJF 200,
(jj) X XF 250 EJ~F 600,
(kk) X XF 250 EHAF 500,

(1) X X-F 250 B -F 400, #=
(mm) X XF 250 BJ>F 300.

ERH—AEHRFEF, XKT 40 BT 613, EA—NEHRFTEY, X4
H 327, BEHBERYG—AERFTET, £ gag MFHEETHRE (3= ATG
E#H TAG. TIG. CTG 3 ATT) 34k, KiZ “FAT” A7 DNA Ak
RNA 2 FHZBHBF], ERABFHRZAABRELIERN S RETY. #

BERZCLRRBHTUE—RE MR BEFF].

PRAITR, RiE “GEET K CGEFI ATHAERNA QLIRS
REZFHEYHENHET CAEV £H4 5 LTR Wit 57, SRS ZRE
BAAA CERERARERESHERNCESET (HAAAFD psi [v]A5]). B,

tedb b BT A, Rig “G@R A7, “QELET.
¥R FmEB# IR 6% CAEV RNA & 575 69345 7,

“pSi” yx&ﬁ% “w” )ﬂ%iﬁ‘-
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EARPRHF—AEAS R, BBRAEOLRRE, WAHAKE
R4 AFEHE—LEHXABABGEBRA BEATE, BERETRERLES
ERBADTHRAARAS NS BAER, THIEREMAHENETIHK
KB LA RBARAI AT

ARE R BRGHAREF B 3C Brw. B 3C 274 pCAH/SINA]
(SEQ ID NO: 68). pCAH/SINd1 ( SEQ ID NO: 68 ) £ —/~% 4238 bp #§ T #,
#,4 HCMV MIEP B3F. CAEV 5’ LTR # R-U5 55| K. 44 PBS #1#4&
EEFFF . BA ATG 2| TAG RER K gag 265327 bp AEK. RRE K
A% U3 #% 8 CAEV 3’ LTR R. ##KRE 04 Col E1 4R 4EE (bp
2535-3118 ) AR FAREEH AR KX (bp 3370-4182). HBH ARy A il
EH) LA 3A-3H.

AEARBOS L REBBAFLEBRR LN CAEV HhF 5, ER
KRAEGEOLE —FBE S RBETRIKRFT. T2 RBFREBFT QS
CAEV gag-pol # RRE-% 5|, F -3 RBEROSAFOCRREDLT]. £
—AgRFEY, B REFELEMIE-CAEV R,

ot AL T, 4835 “GMEAR” AFRE¥REXRLEART (&
) MERQORNERBETRAF], @35 gag. pol F= env,

ALRARE—CEBRRAHARLES B 24 FiF. B 24 £ TRHE
pMGP/RRE ( SEQ ID NO: 77). #/k# 8.4 9446 Maiisl, JFE & MCMV
MIEP K. CAEV gag-pol-%7X. RRE R &4 4 Kk # (BGH) % HKMRiF
BAE S, BEAROAHEEFARARKAR. SV40 EHRLH4LE. ColEl
EHRBESUABRFFELAAREARKR,

B ARG F—AFEEAERFN L, ATRHREAERKARERE
TR EIREE. T2, BdAALRRENOEEOLSL bR
FREQENNS, ATHRY AKLY CAEV HANRBIEE. B4R E-
B env RB W EH QIEEIIRT: Kok a XRxFE (VSV-G). KEKRE R
#%E (GalV). $HAERE (RSV). ZERE KRG LFEHEE (MoMuLV ).
PNRIRIPRE R E (MMIV) AL ESE (HIV) # G-&9. FifiXk
REOLEZARRIHELMAZFLRNREFTRASHBABEREFLT. I
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AL FFE, KiE “BE” ATFAS—HRASFHNERINLAF—REHNLEERS
WHARETE, BF, VSV-G X GaLV BRS¢ BLEREF 2, AR E
AR E HIRE G E (Burns et al,, 1993 ), FRERFH KB M,

AKPFE —QEBARG LA LS =B 6A = 6B FiF. B 6A AT
pHGVSV-G (SEQID NO: 74). pHGVSV-G (SEQ ID NO: 74) #£—/ %K 7623
bp 894, '€ &4 HCMV MIEP. B-#EAAESTE. VSY-G 44K, BGH
S RIRFBRIIES . Col E1 E4leis,. HELFTRUARLAR. KFFE
EHREAESLE K AR F1 E4lR4e55. B 6B AT/A%E pMYKEF1/env( SEQ
ID NO: 72). #A#H 7579 bp, E €3 HCMV MIEP. A EFl-al4-FR.
GaLV env %X . BGH % RRBFBMAAET. Col E1 AHlRE 8. HEER
HEBLHARURRFFEFRARABRLDK,

EAZPHF —AZAFTER, QCEBIKROAS%BA Rey 98 =3 REBFH
B, R FMmIEP, RevZAIRKEHFEATH Rev-EETM (RRE), Fl&
B HSRIN BT R MR G GRERE LR R R SR RGIER. A,
Rev A FX B AR AT, BAFLHamET EM45 mRNA A
b A B AL B R 6 $E1E AA1BEE, FTVA ReviZ 704 RRE & % F4E A thitiE,

AEAL = CEBARG LA ES B 5 577, B 5 R7H%E pHYK/rev
(SEQ ID NO: 75). pHYK/rev (SEQ ID NO: 75) &—A-% 5419 bp &) /4%,
€ 6.4 HCMV MIEP. rev 2H %K. BGH 3 RREFEMAZT. ColE1 L4
il b HEEFRHAARLERARRFFEXFRABARSAR,

EAKRHI—NERFTET, QCEHKRCSSLD ViIf WEESREH
B, A Vif S TFREETFHRERCEERNTURLEL, XHFHMTILY
CE@mpEz,

ALAFE W OEBIRGEH B 4 FFF7. pHYK/NvIf (SEQ ID NO: 76)
Z—A% 5729 bp /i %, €4 HCMV MIEP. vif AB%AX. BGH $ &

BEEBALIES . Col E1 A 4lAiis. HEEFRRABLEEARUARRFFEE
FARLEDX,

YiFHFREDNARLRIERTZE, ETARLSRTUARELILE

28



200480043938. 6 o E21/109m

& DNA T H##F, A = £ 0 8yFF oK HFTREF RNA, EiX S L&4T,
19K 46 RNA LR 3| B REEH P, b 780 T 5140 R SRS
B R T @ fesafetaxt & bt 4 3 4 R EF HUAK.

e BT A, RiE “HH4RRE” AT EARIH E R RET LR
EHRELTHRE (FEHEBERAESN). RiEF “L48
(replication-competent )” R FHAMFERRBIHNRERE, RERE
HREIFRBTERERAEET (PEFHBRAESN).

LTAFRFFAARFFFRCE. AFFR AR FOEBEA
¥, R E Y —FHESHRAEF CAEVBE. A5SEmBANRELAETE
¥, HEHE Tat. LEFFROEMREAFOEERTY, £ FBRASFERE
2539,

CAEV #HAk A 7]

AEPHARFRAAFFIZOERYGEZ A RAFFIARABR S iLe) 54+
CAEV £ B4R &, kA ROSHEBSHREFAMNESH 10 4~ 154
EEBEER. 2V 420 NEEHFER. £V 424, 50, 60. 80, 100. 120. 140,
160. 180. 200. 220. 240. 260. 280. 300. 340. 360. 380 X % £ oIk i
FiR, BLARGMENIARKRAFERY, 3SR AREFLARERRE
FEF B BT, A AET PCR RATUARMFEXEAKR, L4ALL
( Mullis %= Faloona, 1987) #= (Erlich, 1989). %%}, &F 8RR T4k,
PR B ERRA AN, LCABERALANT T, T EEENE, AT
B 2h B B 60 iR AR T A RAT

‘TR BAEOEAFEMNAS. B, A THEFERFFIR[ERS
5|, EROCELEREBRALHEIFNBIARLFRGFT . RRBEFEFFE
CHCLEZER. FlBREREER. ENARARFARAFF| D EGERERLY
BEEBAR. BF, AEAVHRTRF T EAIEBLBRF I TAREE-H XA
HEAFEAZE Y T0%. BE80%. 85%. 90%. 91%. 92% . 93%. 94% .
95% . 96% . 97%. 98% X 99% #44F) —E .

AEATRCGEN S REFH (8R) @td 5 a8k mr 7
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(SEQID NOs:67-79) EH ZE 70% 80% 85%~ 90% 91% . 92%. 93% .
94%. 95%. 96% 97% . 98% X 99 % —E MG FF]. RAAGXAFFIER.
KX TR

BARAR TRAAATFHBEMBRGRSRTRER LB MR
K, HREBBRATIHRTEEREATHRS—RKIAAR—H B REBSFF| 9HR,
SE EHBRARAREBRF 7| 0 R T AR—BFS . o Ta4EAN R,
XEAE—ROBRABBEEL NS K, i, §TFEASFTAHHIFHE, “R
BAR” (B ARG RS S R T QERA T HRR) RRBRAEABRYGE
BAFIKRERE. Ak, QESTAEARRGAERBRTFF—RENK
ABH “RTHEABER” BRERIEAZEANYARARZER, BHSH T
T M ARG B B AR LB LR . #lde, BEBT CGU. CGC. CGA.
CGG. AGA #= AGG ¥ HBEABMKAR. Hb, £ FETHRTAFAMY
HBNMLE, AEATFTERE—ANTRAEBEEHFRAKERDLS K, XAE
BEREZ “URER”, £ “RFUBHER” §—F. &E—HDS KGH
BT 5 ER BT R IRRE R, BARA R L 4ol T A B AR A
BBRYENEBT (BT AUG, LEAFATREBRE—NELT) AFEH8%
—BAHTF. Ak, BB RGEBRNHEN “RRER” BEEETHERF]
b, B, HFRARKSsHE, KL, TSR EEFTTENRERK Y
RAyBAE (BB T 5%, AR T 1% ) GEANBRK. LS,
£ “REMBHER”, ETAETFFRBABRBEIA TR REE.
RS ARMM B AR RTRBRAERAARE N, R TRAFETE
AT AR B 4 RSB

1) AERMK (A). ZRE (S). »&E (T)
2) RARE (D). 4% (E);
3) RABEE (N). 28588 (Q);
4) ¥2B (R). BEBR (K);
5) FRARK (1). BRAERK (L), FAEK (M), S&8% (V);, F
6) XAEHM (F). BEE (Y). ERE (W),
457 £ 5L Creighton (1984 ) Proteins W. H. Freeman and Company. &
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B, BMARKERBSTERGFT], wEARRAFF], EAREBROGRT
MASA . BATAT S| A RF RB R AR RALR N — ML

st F AL ARKRAGAT A &AL RIRR S RGRARFT], E4hE
FBIIATHEARR S BRATENARE S AR X (FHERE) Aifh—R 32
ARABERRE KRH NSBFfe/R C-3%; ARASRYG—RENMLELSER
Bhm—RENEREAE; FERKS KR —RZMLELHTHR RS NMEEEK,
W AR VAR B Bl edife $ ARRAS B, BT EERMBREN S
8. '

BARAAR ¥o ik 3 B2 TELEHBMBAERT LT, X8
ko ik QIR ERE. ANFERFEBEITY PCRY ¥, BOAFTEBBY
MRRETRENREH. LESRFLZHFEREFTR (Sl e/ S0 EA
AR FARNER) URE TP R, £L (Gillam F Smith, 1979).

(Roberts. Cheetham #= Rees, 1987 ) #* Sambrook. Innis. Ausbel. Berger.
Needham VanDevanter #= Mullis ( J= Lif ),

EREHERFERIRE KRG ERERRAFFIRRE AR, T
THEVE1IEZI0NREABERENER, 6-10. VESA. FEA4, 3. 2%
EZIARABMBRE, BHFRFIGEATHAESE 1 ZI0NMEHFRHER.
42 6-20. 5. 4. 3. 2 HE 1 MHHRALNGER.

L WAL BT 5] RAREEF 5] 38 2R 4 T B 5 5 £ 5 R B
5| REE BT xRN, “FRl—KW” §EATERRATFLL A5
ZHERGHR BT R IAABRAL. 57 bl fost 2 55 0 — B 7k
AL RNty 2T B EUF 7| B R AR st ABSE T 58 BH A5,
TR SRAF QA ST ETUL R B Rk Feg, AR, A7
PR BF 5 kAR, M TAERABRAFS, TAREKBFIINELEY
ETOARmALABRALSS L ERAREL, ATFRESETRFRTIIIE S
ZRABBEINNEEFTEOLAZY 20 NMESBFRIAERKRL, F TR
30, 40, 50, 100 RFZ S HFBHMARABAEL., BISBRAMI S ToAATA
EAB 5| —Bot, X5 EEAREHBRA T RAERAFF) T 50 R4 X,

TUAKFESRAZRBAIN A —KBTHNK, FlT A
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Smith-Waterman Fl 3% % H kA5 4 6 MR % (an affine 6 gap search) %
B ZBREBRAFFIN—BHE G o, AR RART 0N 12 RN ad 2,
BLOSUM 4634 62, 4EH%4K, 4/ Smith-Waterman F} BRI & Tk kA ZH
FEAFH—BHE S, EPRABRAATLSH 25 eEBESRTTHH 5. FF)
— B0 #iX Ap 4 2 T vAE AL ) 4o A TimeLogic Version G #) DeCypher A 4FJmiz
# Rk #47. Smith-Waterman Fl B4 & ik £ Smith = Waterman ¥ 3, H&
HAHHFARL. BABR, TEAHRARALEKLY GCG Gap X254
( Wisconsin Genetic Computing Group, Suite Version 10.1). GCG Gap 4 &
A Needleman # Wunch Bk, sT-FEF8A 5] bt A4 A 8 A B 2 3
Fe 8] AR T 5 1. A TS5 8 F ke 5 — ARk e) . AEFRA1HE L4
& Karlin #= Altschul J-3 (Karlin # Altschul, 1990 ), /& Karlin # Altschul
( Karlin #= Altschul, 1993 )7F it . i F ik & A F| Altschul et al.#) NBLAST
F2 XBLAST # 4 % (Altschul et al., 1990). T¥AJE NBLAST £/ ¥R B %4
=100, 3% =12 #47 BLAST B HBME &, ARFEHRBF5 —2R 8T
BFF]. TTUAZ XBLAST 4 ¥R EIF4 =50, FK =3 #47 BLAST ZE /R
BE, AEREARGFF| —BUGRRBTF]. HRF R MLt A Tk 8
#5, “TeAF|A Altschul et al.?7i£ 4 Gapped BLAST ( Altschul et al., 1997). 4
AR, TEAA PSI-Blast #AT 8RB K KSR ST HeE/AXM., AR LR
Altschul et al., (1997). %4#A BLAST. Gapped BLAST #= PSI-Blast /i,
TR EARFHEKIASHK (f0 XBLAST Fr NBLAST ). £ 0
http://www.ncbi.nlm.nih.gov. A TR 5) 6985 F k6 H —/A1E R fl b K4
2 Myers # Miller F-i% (1988) CABIOS 4:11-17. % F %A %] ALIGN £54
T (2.0 M), BRA GCG Akt ey —iRg. LA A ALIGN 257 i
AB A5 B, TOAR PAMI120 RERFAR (weight residue table ). ] & &3
SH 12 ABRRI BT 44 4. VectorNTI (Informax, USA) &5 A kB2 KA
B 5] 0 — B F A, f
HAAR TETRBEQFFIABAAIREFAH L CAEV Hdeif kit B A
KNP, BRAEVNEERAS. ARAEH. LFATURMBXLSTE
MFOLERATHERT ZHRHAEE. REBFSFAREPRE TEHE TR
YRR Csnty. shit, —& CAEVHREHEBAIIERA D0, M, BREX
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FEEY AR 6 — Bt FARAR RBRERY 5 KT 7] AT
HEBA S R E AR F R E S5,

BE, HBRARFIEHTEALTARABALETRERR AT T
R, Blde, %S REAEFHRRAGEETELESEN LR FIIRER.
AR ENERE ZAMRER. KA R AEMALERAMASZIE,
B, EERRBGEER. ARENEG B TREBAFRERRLATHH.

Bt S REBFR

e KABBEARAAR BT TR, EANENSS REFTBROGETEAFIT
ARAEEBFEAF]. Hlde, ZREFEAFTUARRE LB A5 RLBAFE
ABAF. kA, RELXBAFIREELRDAT, SHRENFHTE
EAERFERTHBRNAEER. AR ELAE Y E6 aEFIIEREE. B-
EAEEE. REE LB, P-ABMKEE. REXATS. HERAZER
FEHFHLR. AR, RELABFFITAZLERZEE FEPhmict
HAXRFHHEELEARS. RANNERETEAFFTEE—XEANMLE
EE—REANBHT. REFI AR LFFIGEEFF.

HFEFLEBFFIREGREA—HEGRGERAFT], REEGRNE
FEAFEFENRYT ESF CHEE. AEREARNEACERETRIRE
R (eBh Tk, BIEE. HTEE. Zeocin F ). AR THE T LKL XY
Folk. SAFEEELMER LRAFAFRFFHTERGERFF].

RESGBATRER A FRAATEEFT ST R RRFBIR. £X
KRG —AREFEY, BRELBAINTHEFLG IR T —RRFE
AFEE R, ANRRXEHREGROAELETUARARAZBREX L ERT
HAEE.

AL P HHBBRALAFRFRERR S BEFRBINAZHTET, A
TR T I A FRHBR AR L G LMD k. FRSRETRNS
AU FEBEARBERGIARARE LT R REQRUAF. RAEG
FRERZSXA—FEQRALAR, 18I TEL ARG K LR
. PREBIABAFRRRREATARG@REZEAR RESRTA
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R, MALBMAYRBE. WA REFBREBFFI RS REFRAFF E
ERTHBLT (it DNA). SRBFBANIAFARS BEFRAFNETE
SHBFERABRBET, EFPREEHbEEAMFEREARASEKR. LA
BHIAARBEEGRIS K. RGFEREARRSKR, 3KRTUAALF LS
PR EARARGIRIRAE. ZEAEBAFTH ZHER, €3 DNA.
cDNA. 4% DNA. RNA 44, SRXEFFTA @SR EA cDNA, AT
R A FEL cDNA TEHEIROHEARALYGAST, ME, XFHAFLDNAT
AERBHTFAINRSERBREFRLAT —RAESE. RAAKNERFFRRE
¢DNA, Tifiit $ 7k KF A E 4 DNA 3 cDNA. £ H4E DNA T kil T K47
BT kNS e P B Fethiib, AHBK, mRNA TAEET 5B KT
HiB W FR AT EARFE DNA. AR, SREFHFI TS
5 RNA A5 Z4M4 /55, B L RNA £5], HEXAFI T AR 2K
HlEAMRY @I BAb S BT BR AL,

FREBYRZTRELERUEIXARBLEO RN S KRRFRER
R Bt A G RAT ASh ok IR RS, ik, fiFRBUK.

FREBETUARFEETHRIHBIBEE., AFMRAERLRDS K,
Hiki S REA —LEFHEL., FRTRALBLERTABRREOGRALN
RRBARAE. $RTRT B @M a, oiaE 52K, 20 US. Pat.
No. 5,359,046, 4183 RA B 6% 5 2 sb &L PTG RASR A S 650 B A B 4k
HFARGEL M, Hld, HFAARBLBANSBRELRAARIRTESALARTUA
SPRAEEEHR T eSS SRk,

AL PR EARRREEO R LR,

THTFALPHIBERREZGRNEAZHACENERIREE

( dystrophin ) ( Hoffman, Brow #2 Kunkel, 1987 ). #:42&-F VIII ( Wion et al.,
1985). BB AL EHF AT ZE (Cystic Fibrosis Transmembrane
Regulator Protein, CFTR ) ( Anderson et al., 1991; Crawford, 1991 ). & & E

A B8 (OTC) (Murakami et al., 1988) Fral-#JEE G 8 (Fagerhol
F2 Cox, 1981),

%A S FREG R GRBEERGRT A%, FETUAAKERER
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cDNA S E ¥ #4,1& [#Ti£ Sambrook et al]. XA A B ¢ L4 LI ER R REZEG
£ B (Lee et al., 1991). 3t FF VI A H (Toole et al,, 1984 ). CFTR A H

( Rommens et al., 1989; Riordan, 1989 ). OTC %.BE (Horwich et al., 1984 ) ¥A
Bol-#ueEa8EEA A (Lemarchand et al., 1992 ).

sesh, BARREARGER, oM THTa5HA kR ALY
Rb ( Chang et al., 1995) VAR R T4 57 & E ( Wills et al., 1994; Clayman, 1995)
#= HIV % (Bridges #= Sarver, 1995) #4 p53 ¥ Al T AL A.

RERFEZBARZHAHEN. FREAR W, WEETURBRFE
B =4 kA A A AZ B F 4/ (Warne, Viciana #= Downward, 1993; Wang,
1991 ).

ETHLABTALPFEIASFEAY (modulate) MM EEAT
SFHAR., RiE “BY” BEARTELANHHLRA, R SKIANRE
HILRGA, YmMHANERLABIAH A, THAESELFTHER
FCARMEA S, % E ST ) B e BOUH B . MBS, = AR RA (triplex
agents ), BIL B SUAZ B R = BREN A mRNA SGE A 85Dy )k FLBT 4%
% mRNA 93 %805,

B AL A Fdf - mRNA 5 F 19 £ —H 4 L4M) DNA & RNA &
F. @iy, AXHE 5484 mRNA & XHARELST. BA@RREF
HBRSEEH mRNA, FiA B BT mRNA &8, gy 1ISAHARESH
FRROBLERY, BHAECRTAR, FELAEIIAEMILEE ZRM4Tak
F 3R B AGT e, R BT R A B 6 A ALK T A0 e
#] (Marcus-Sekura, 1988 ).

BB TRAFENEEZARDEERLER ZHREK, EMREK
IR T RR R ITRES . B ELTA TS TEAANR, Ak
MM A& BAR LR A, RAEBATR FHFSFRAXTORNEX.

18 AL B P 44 T T AR 3T O dmth ) ZBAR R UH, BAE
R B Y IE% DNA, BA 4Rk, Bb, Telikit ZBARILA-4 KR A AT
A F L iS5 (Maher, Wold #= Dervan, 1991; Helene, 1991 ).
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a3 LA R E L4 RNA 8878 RNA - F, AWdlr X
#40-T DNA itk W8, Bl R KB RNA #4FBF 5], TRkt
RA % RNA 5 F 4R BALF A7) 6 T424F (Cech, 1988). #HR%
8 2B RUREBA 5575 69 mRNA &%,

AR G A R B R TR R, 3 RBARN R ZRA
(immunopotentiating agents), €L.3EHBHEA “G@EME” PANE1E
12 ¢4 3 AP B FohHER. A8 THRE TENH R —ZAPMeL3 g%, L
£ Ry-FH#HE (y-IFN). FBHREEF (INF) il - Es¥ @t 5% E
F (GM-CSF). A2 &7 Mt B4 it B RS I7T A R i
B2 R, HAAERKETF. HFHK. AR ARG AFTEZRGR
AT A AR TS E .

H b, A& éﬁﬁéﬂ CAEV #4& Z24 A TETHR-HIV 9 FL 2= HIV-
BEdmit (e T-mESEEmE ). i, Hldeeb® bR T A LA S 440
BEMSAYEEG (CFTR)AB M AL ATHRFERE, RIGTREL L/,

Bk, REAAKEL CAEV BHRFZGTA THET SFALARK. CAEV
BRARGEALER P TREAGEARZH OIEARIET: MRRERR,
A HA. WEERMERLR., TEREMR. PR TPERL. AREEE
T, $EBAR. BORESER. X-%4 SCID (X-linked SCID ). FKAH &
J . BeR B sE (tryosinemia). MK 7% A = B. Wilson K. LDL &R Z .
AR KILE S R B (Duchenne’s dystrophy ).

CAEV #/kHk

EAKRE—FF T, THRIEENTFHFT EFESRRBRRAAR
At AR BB R fo B S4B E) CAEV 88K, FIdF kel ALY
BARRAAGHLERAFAT G, EFHEERT LT CAEV #TABE; FM
i) AR E Tt

ok B B RiE “$b3” R FHINR DNA SIAZ| A miet. Tl
AR S Cdny XIS4T S, I TIR-TAE45-DNA LILIE. DEAE-H
BAE -S04 4. polybrene-NF8935 4. wF I, BHOES. BAKRS.
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B/R% % (lipofection) AR R AR hRRa~, XBBEARFAIRNLH.

ok sb BT A, KiE ‘5 ATHARFREHFIRFRLEBAIZAL R
FEHFHFXBEAE, E—REAFTRY, HFERJIREHER, Bb, “4
FAR” REAARAEXEAREALIARFEOMLAHIABRHER. £
FEEAFETY, CAEV HHEHARBERK AR T E “eml” IBI8RT.

G e & 5 A R R ETR G TRET A T AR, wifk
iR E KB,

IR R b R UL ) T IRIE T A R A AT, Hlde, e RAUR L4,
AR R AR e LA R R AR B, Eik, e RBE TN
R T, SO RABAN RARBAAR T E RA%mt.

RBERAREZE, TUARLAHELFF EHE CAEV R, #1&
ﬁ:-ﬁ-‘f&% R R AR RN F 8, 422 I (Soneoka et al., 1995 ) = ( Landau and
Littman, 1992). E4£ = RLAMRYG—FFFixT, ARALPRGEARGHERIR
FEAGER., SRREESEAMBERESTARK, Hi LR RmEIR K
B ILE CAEV Bk, ESNAHERE AQEERRTASKE 293, 293T #=
HeLa. ##A0A& Vero ABL ¥ % GSM #= ChlEs.

AKX B BARET A TH SR mie (FFfAR AL CAEV £M%
aegeaie, MEAF T REERERRETE) fREL Fami (VPC). 414
RIS FREEO WV QE MM T ER KRN LY, HEH A Temin et
al.#§ U.S. Pat. No. 4,650,764 32 5 89 75 x4 h 541, H P AAAFHLRASHA
ik, EAZAWUEERN, QEaROESARELV—ANAERLBHE CAEV
Q.8 Bkt) CAEV BB A KB AEAAE LR, EHBFFRGRIET4
ey, Baeigmit g FTAF E Y —F CAEV 4MEG, 12 REASH T 44
H 4 Bk MR E ARIE Cde Ty ik, AT DR S3E CAEV HBUF 545 % CAEV
AAE @I (S AREE 203 X 203T @) RGO E @B, FIFCEERE
SELB RIAH A FE S —FF CAEV &M% G . 2], ORBRMATRETE
41 CAEV H#F. RAETHEREBAFIFHBERALELOREE, RS
BARASABSAFREAAFZUNOERS. —LRWRFFHE, OEER
BT A RRABAA FRA RS CAEV AHtEE . 2Rd A I 2EAEHEHH.
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MR RELF @I (VPC) AR B A F R BXARRERNBLRAE
Bk,

AEHEBFEARALR

BEAEAERFRABREIALATSAEARRLER LAY T 2ERANE. ik
RFTA, RiE “BEBGF” R “AEAHEB” XA ETEHSFIHNRKELR
F/AmIAY., LA REEAREFOEA, LLAZRI TR EM4LEEN, B
BB RN et H O ZRE, RiE “¥o” AT AT CAEV SR8 EH-FFF
Rampe, ATFaAuiRdgeiemie, BAIXEARAR, GEERETFELT
mie. hemi. ¥ A Leii. TRE L. fmin. TRAILA S
. Fremfh. 2@ B s,

AEPHEREBEAETH THHKRN R IARLEZ ZHEGRAS
BN, ATHR AR LemReEFBtaEREFRER, THEORY
A% DNA X ABAFF|FARAY BARIAA R, BEELLF7ET
BAEIFHTHEHT, TUARFRIEETHHLEG. b4, R5F4AhT. @i
ML REHERGR T AREATRALLBAE I T EREAENZT LR T/E
B

AEPHERAEBBEARLT A TREEHNZOREZ AN LAY 2L
BN ANTE, AR EQRNE, I ENAEMOTEER, TALug
BHFRATHT, RO —LENEE2ELFTHORRANEEHRIANIKRAZRA,
A M AR £ MR 0 AR

ARHBREAIBBTIAATREIABRANBRA THF &, X
HARA—HREREEALAAT AN BRI REAB L, MESHRER
B #RA,

AAHBEERPARRRERBE T TEZEAALETEAGALE. K
REEEEREEREARZ LN LTEWLE. FLEFALT, X2EBRE
Hegh bR Qnty, BEW LARBRESAREL: STRE, EFAH, —
BOA TG MR Xiitts, ARTPHERE, ESAHPEATIEMES, EUR
M X, S TEHZRERR, RAEAHBTATHEFTARIANZYA4A
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mob B TFRRET, RAARNEER S AARYDIRE, o FREHAR
WA, ARMBTATARDAGTREIARRS, REFATENARTA
FRA. BRAZANFEASEHALAR, PR, BEHIRLL
BETREREMEZEF TR IREEREFEARE. LTAFA R
B S R R R TR T TSR ESG.

RERGFRETR TFHEA. BB, R EBRIAR @Bl
H B, ROBBHEAREALRAELRAFNER. IAKABRENT
BAZAGTIAEEZTRAETEIRAR L, KB T T RABRBAA
B ME R by, #4342 T Neural Grafting in the Mammalian CNS, Bjorklund
#= Stenevi, eds. (1985 ).

T ZORTHNER, LAREBTHRETERIATY HELEA
FHRIETT, ABRARAE LRI HABNHHER . 4, TAHEE CAEV
BAFIALDAT VIH X IX 9488, KBEIA. RIITEH0.

ERRSEBETYER, LARZFaphEsEN, BRRENL
Nt LMK TR, wRAHA, RiE “TalR ek TdhaTm
M. AT, MRSE (RERLA) TaRfiiiTak. Taiait
EANBEER, 2o THRARRTAE hEmRGITREIE.

Fl Ak T ERETETRTEAKRCHEREESRGELF
%, ReRFFEATIATARBREZRGRALBRLERERF.

sFIRE AR, FIASBE LR G IEFTEN S8R By iF 5= £ 048]
FHEEAR UL LA SR, A, FPAE AT EREATLHA
EHA. P TREEFTEGRBIR, KAESAR LT @IexT X &R RZA B
ERZ, ILREFAFTORTHAR. LA, RBERF. E0TH
A BFSFAATEF bt Bt AR, o-fp b ER L. 7% @0
ROABMEFZAFB, ATHREFGARIS R FEAR (FAFIXHFEFX
ABE) HHl. F—ARFRFARN P ERBRELEEMBAR (SCIDS) #974
57, sk EES YV REPLEAR (ADA), ADA FENFR T f= BRE A &
PR S T Yy, XS TR TR, XARFRBTARLT
HEABENE, AL OTERARZZUERAGEHREBEIIAN
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ADA A B, LA ROHERENFN, Lt iampiistatimpet

b, ARE¥@mpy FFEIEEEE (glucocerebrosidase ) K E F 47|49
Gaucher % .

b, HREMTEERHEERIRZRBETH—NTIAZAENE, £
*ﬁﬁh&&%%ﬂﬁﬂA(mM%Kﬁ%%ﬁ%ﬁ%ﬁﬁa%)iﬂ
( Kordower et al., 2000 ).

HAIHBARENRBLOLALRETT. CAEV BAETUHFTH
At EE XA THESHNGER, SNEAFZSARFAEaR. STER
FrEmReikd g F ARG ThORELEhmIRIINAFEAR LT LS
FHARMEER. 8XEEFHBERET LSS RRT EHTEIRT
BT afo g e i, dlde, R RBLEARSELFRDT 5-FIE L ERE
BAHTA 4 5- BAREZ (Mullen, Kilstrup #= Blaese, 1992 ), FFJ@4¢ Atk e mie
TR A, Plio@ B LA RN ERNAR =4, ALk
2GS E XA E EhiakeEt. RERSHRARLETH TG FHRaRE
BT IT AR R 6 Sk,

EBS7TETA TH RIS LA ERSE, o HIV Fo HTLV-1 B . 44,
& T T AR AR A AR AR AL HIV &g, — & BERATARL
RNA 348 3HFRAA A E R T ERRFEREHHRERERE, HERRR
# RNA EAMYANL RNA B2ARETURHEHEHFIAEGELH (To,
Booth # Neiman, 1986 ), €& HIV ( Rhodes and James, 1991 ) = HTLV-1 ( von
Ruden #= Gilboa, 1989 ).

TR ARSRTARANS —FTRLETERA S RERR. BF
MEABTALES 4 B X T @RESHT, SNEEHFAEETATIES, &
Y R M It T R

RATHE . BEAER ST ER@iaEN (B EHmRT e
EE B IAIRT ) RAABEARAR Nty EREAH—AERATET, K

SREART S BEmE, AeHASARS KGRKLABRERa, FhakE
B R (&) AURTF,
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EA BRI B A AR RABRBARAR My, HARE S
& LR T @mp( 2L, #l4e Freshney (1994) Culture of Animal Cells, a Manual of
Basic Technique, third edition Wiley-Liss, New York, sti:Fi3] f & 5% e
FTAEFH T o B At fimie), B RMBENMe 7 ikt fiLmR. LN
Kuchler (1977) Biochemical Methods in Cell Culture and Virology, Kuchler, R.
J., Dowden, Hutchinson and Reoss, Inc., VA& Atlas (1993) CRC Handbook of
Microbiological Media (Parks ed) CRC press, Boca Raton, F1. "#$L3)% %@t %
Z2FRLERFHmETN, ERLTHEAERILDDRREFZR. HHEX,
MR R G @A T RAG @I (Inn ), FISHHmIRF 5L MK euis
HEC-1-B &/ % . VERO #= Hela &/, TELHAITE (CHO) @A . WI138,
BHK. Cos-7 3 MDCK %@fi¢.% (#ldn A I Freshney L& ),

T @R B @RELTATHEEALBARBRETY. SHATIETH
B A E AR L NSt REARES T HRIAA 8 TR E MR SR 2L,

&2, REANAFBRTATREAHFSEREIAER, PREX
BARER. AAEZBRRAAEATRASENFES L BT IINGARY
MERAENEORARE. AXAGIRERTRA TERAREX BRLE L
BRI ERES. "

#HE (kit)

AEAH —AB QAR CER TR FT RN BRAERAG B EX T
HE ARG, ARG EHEIREFTEIE AR AP AR A T AR E] 2
EF (OEBRARAIBIEER ). BHEYGRESTA S HESH R4, ik
—HEZH CAEVBRETE—IEHHEH (AFH) —REFRENHBRZ
HELH RS TFHHBHEZHAEY,

BRBEHERGWEELGENRSLTATERNATHH XL, HRA
KB VATF BN XA e, BFTRELFRPASENENBLEN, FFEENET
ARBEF —FEBREET. RANHBELTEA X TE CAEV B H]
FRALBREEHHBEH. 2N, REARNHEIIHEARZGLOEEE
HHALEH N (vial) ATHREBHEE, Hldo, BRERZ PN EBRKRE
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BB, AARBOKERLR, HEXTOE, X—REN, H3EHHEAR
BAERLELEOMI T BIRA R E. XFRETUEALLEE, AR, &
HE. RE. &F. B4, ARBIMLEEFEXREEFIATHHEEIK,

AT REFEGIBARLAG SN T E, EALRERRSATH.

3L e 4]
VAT LS ARG HAAL RO ELETRTERT T, REBEHT
50 B eGR4

AT RAGRERX—KR, B REAAELTFH CAEV HRAFFHRKA
G b et AT HIV-1 RAFAREREFT B—HAK. RERAEHEN,
AEPET CAEV BB ABRELETAGAHAELE RNA 3%, XK, #5. @&
HEABELHATEET HIV-1 HRAFEAZAAESE, RET HIV-1 8%
FEBARRGTCHAHEROLBHES R 4RBEZL (Naldini et al., 1996 ).

R ERNMEZHENRT CAEV 8RR LIRS, HRALEATRIK
FEA R LT, REBRIE gag-pol Fn env B VARAL M rev 5B .

Rty

FARAAA. REAY CAEV SAKMTE FRFE pWTE-BM F/ik
pCAEV-LTR, & & Marie Suzan ¥4 (Institut National de la Sante et de la
Recherche Medicale “INSERM”, France ) X F#&4k45. pWTE-BM F 44 %
T 0.4 kb Hind III ki BASMG2 KA E 48 CAEV cDNA, A7 Hind I K B &
4354 env. rev Fu U3 RvAR 1337 s AT A K B. ¥ pCAEV-LTR &4
Ji# pWTE-BM F# A ) 0.4 kb Hind X1 1 B ( Saltarelli et al., 1990; Saltarelli,
1993 ), AAEARIG R FEFERNBE,

CAEV gag-pol £ 2 # # (pMGP/RRE ) ( SEQ ID NO: 77 ) #=
PMGP/REV/RRE ). pMGP/RRE (SEQ ID NO: 77) R#52 PWTE-BM $74 &
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gag-pol L #. (428 2A B+ ). pMGP/RRE (SEQID NO: 77) R4 &&3%
7R MCMV 223 0P 4 H 22T (MCMV MIEP ). gag-pel ZEAK
rev B2 74 (RRE). pMGP/RRE (SEQ ID NO: 77) REEHABEHREFE
BB NEERSLAR, A THETE, AIRASIUAN PCRIEPZELEY
B AF AR TR pWTE-BM &) gag-pol 2B A& (CAEV XB4H 512 £
5046 B ) LA B ZE pGL2-Basic L&A (Promega, WI, USA ). AR#
pMYK ¥ 47 F MCMV MIEP A & (Kim et al,, 2002 ), R/GEANZ] gag KB L
##, % RRE K (CAEV A B MHEEE 7824 EAFER 8183 R HEL 7849 £
B 8150 ) BAZF) pol AB T 3. pMGP/REV/RRE & % —A gag-pol F L/
% (40 2B BH7), L4 CAEV rev £H. I, CAEV 8 2P
& (CAEV A B AN FER 330 2AHER 346) BAZ| MCMV 3T Té#.

H# A EH AR (pCAH/SIN 7 F/ ). #1372 pCAH/SING % 7| #5/fi#a( B 3A-3H
#i ) (SEQ ID NO: 67-71. 73, 78 279), REZTZITAL NHBRAUEE
QEFF). AR T AEN AR RCSTRKEY S FHFRF gag-%
AR A, AME—E—BEER &R EGER. B TEEEARLR,
B AR AR A S % PLTR # U3 R84 SIN (ARKRE) 84k, ATA
0y B REERTF tat BT HEKERER AHBEARGEIAR RNA, SLTR
U3 KA&#HA HCMV MIEP. bS5, B80S RIEFERL. RNA $HE,
3 FAB A FTE Y ITE 4R & 7 7 ULE.

pCAH/SING £ 7| #/5% (SEQ ID NO: 67-71. 73. 78 F 79) #HBHn
T, % pCAH/SINA (4% PBS # A HAF B4R )(SEQ ID NO: 73)( B 3A)
&AL 5 LTR A 5°3E8F 45 (R U5 R ) (CAEV A HAHFER 1
FAHE8163). ¥ pCAH/SINGO (SEQ ID NO: 67) (@ 3B) HitRAA LK S
EEiFK(CAEV A HZ TR 1 24HH 511). 3% pCAH/SINA1( SEQ ID NO:
68) (B 3C) EAAF AR P AEFREREA L REL gag AB 327bp A
B (CAEV £ B 44388 1 EHF 4 839). 4 pCAH/SING2 (SEQ ID NO: 69)
(B 3D) K RAHLI SEMFEfA EREY gag A 612 bp HEK
(CAEV £ B E4F8 1 2458 1124). ¥4 pCAH/SING3 (SEQ ID NO:
70) (B 3E) it RAH 38 S EEFF 5 FA L L LA gag KE 4 908 bp A
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B (CAEV A B4R 1 A8 1420). H§/f4 pCAH/SINd4 (SEQ ID NO:
71) (B 3F) &K BREH 2 S EEFF R A REY gag AE 4 1198 bp
KRB (CAEV 2R 4R 1 4358 1710). B4 d HCMV MIEP # lacZ
ABARMAZXEEAZ pCAHSINGL (SEQ ID NO: 68) ¥+ Mz
pCAH/SINd1/blacZ (SEQIDNO:78) (B 3G). BT gag ZBKEAS, FH
pCAH/SINd60/hlacZ ( SEQ ID NO: 78 ) ( E 3H) & pCAH/SINd1 ( SEQ ID NO:
68) EAAR #EH, COSHEREY gag KB 60 bp H & (CAEV £
L H 8 1 ZAHB 569 ).

CAEV vif ZZ# 4 (pHYKNif ) (SEQ ID NO: 76 ). C.4nbig = & 8
HEHEE Vi AR, ¥ vif AR (CAEV A B EAHH8 5006 £4LHFBL 5695)
F3 A RS pHYK (Kim et al., 2002) (B 4) .

CAEV rev ZZ#H K (pHYK/rev ) (SEQ ID NO: 75 ). rev X Bif il 5 RRE
HEARAARZRERFATAELEBRE, XA MIETFER (FEF
45F CAEV AR 48948 6012 £ 6123, H — 4 S -F A48 8514 £ 8803).
Rev/RRE % A2t 44 K 373 RNA 32k ta oz, FHUAS R AZEIHLFH.
i# 1§ RT-PCR 4 rev £ B t44% cDNA F 5% 3] pHYK 4T (B 5).

HHEOEREFEZAEM REFRAHOEARREREKRERZAL
pHGVSV-G (SEQ ID NO: 74 ) #=/i#: pMYKEFl/env (SEQ ID NO: 72) (B
6A #2 6B ). /L pHGVSV-G (SEQ ID NO: 74 ) &3t A AR 0 X &5
G (VSV-G) #BEFHH LS EAPKREZEG NS TH HCMV MIEP %4 &35 F.
¥ ¥ pMYKEF-1/env( SEQ ID NO: 72 Bt R AR KA R G S 5% % GaLV )
AETHF LS LA ABENEAF-1aM 2T MCMV MIEP %4 &3 -F.

AT MulV-F» HIV-1 #5054, AT BEAKRZL, RAAEA
pMFG/lac/Zpuro F pHP/lacZ F 4k, CMH5HARE TR G KA HF (MuLV )
(Kim et al,, 1997 ) #= 1 B A %&£ /4 %% (HIV-1) ( Naldini et al., 1996 ) #4-
lacZ # TR FHAR, 5T MuLV f= HIV-1 B4R R G OXFE, 574EA
pEQPAM3 (Persons et al., 1998 ) F pCMVARS-2. &7 %3 {4 HIV-1 vpu
A BF env LB PH % 1.3-kb Belll A BuAsh, HIV-1 @¥ /% pCMVARS-2 &
pCMVARY (Naldini et al., 1996 ) #3F).
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BB £ &

WAL R RN R =R IS AN 203T SRREFBE
AT CAEV #RAmEHATR, £ 293T MRARRZH—Ri 5x10°
e 6 LI HFIAEIR. gag-pol FATK. BB BRRER env-% B HER
1:1:1 BRGERZFBLEHE. gag-pol RIEFK. HBBARE. env-%ABR
Ffe rev-R R RHER 3:3:3:1 EREATR BEEER, gag-pol FXFH. &
BBAREAL, o env-% LA rev-RIAFHFe vif- R IR AR 3:3:3:1:1 BR
EALRREEL. 48 PHIERESA AEBMRTILNER LE, A 045
UM 2 (Nalgene, NY, USA ) &, ZEERA R EATF-70°C BIKEKRA.,

PRI AT

54 F#4T: £ 8 png/ml polybrene FEFMT, & 293T @fe+ Hiim
FAEBABAERS 4 DI, MUBRRTEERE, 48 IHE, SER 1% T
B 0.2% KB R IER T RATEE, T 37°C £4 200 pg 5-i8-4-8.-3-
| %k-B-D-F 23 H (X-Gal, Promega, WI, USA ). 4mM E4kRAL4F. 4mM 4k
FALAT A= 2mM MgCl, 835 £ & 12 I B, XG4T Beta-Gal REANH. &
Wit B s B A ml LacZ B A $4: (LFU/ml) RAHEE.

RT-PCR %547

18 it #| A TRIzol LS i£#] (GIBCO BRL, CA, USA) ¥ 7 kMo
HI3xH LA FIRIRE RNA, AKX RNase #) DNase I (1 #45/ug DNA, 20 54,
37°C) (Promega, WI, USA) & % RNA vA#FH R DNA 5. AL DNase I
—#2 A H RQ1 DNase 08 3& K451k DNase I & &, 1#1{4% A RNeasy mini
A A& (Qiagen, Germany) #9757 ZHE I RNA, @ iLi# 4Rk (RT) L AR
# RNA #3535 % cDNA (90 2-4F, 37°C). E4AR@m =, £ MulV #4478, &
B AT 3| R C-3%45 73] B ANTP B4 % AL T E4 RT RE. %4 PCR
VAR WEFEZ TSR DNA. AMmT, A#FEZ Ex Taq B4
B, 55|47 H DNA 5] #f= ANTP RAH 4 £ T A cDNA R % €4k DNA 4 A&,
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PCR /=4 DNA.

Southern 4 X547

F) DNeasy Tissue iXF & (Qiagen, Germany) M-S HEHE HIV-1 X
CAEV SR80k 6 afh., ABARIE S5 R il b 414X H 42 DNA. A BamH
I#= Kpn I 44K f HIV-1 #4k4:-F 45045 10 pg 2B 41 DNA. A EcoR 1 #= Ssp
I 4Lk B CAEV $AREE-F-84 @fiefe I Mt B sty 2- 10 ug X FH 4 DNA.
A 0.7%FMIBERDIRSFHNYEBLE DNA, F#B82H ERFaRER
Lt ( Roche, Germany ). A lacZ A B R A H 3% (E& 5 4
CTGGCGTAATAGCGAAGAGG ( SEQ ID NO: 65 ). K % 5| # :
AACTCGCCGCACATCTGAAC (SEQID NO: 66)) i# it PCR #]4 dig (35
¥ ) AFLHiRst, 1R3E Dig B A FM#EAT southern £ X (Roche, Germany ).

0069 £ KI5 A £ K7 H M08y FACS 447

A3t E% (Sigma, USA) (25 pg/ml) &R A K4 293T @k, X
J& Bl CAEV RHHATHE S, /4 mEX AR, A HIV-1 #4435 MuLV
W FREERTATE G @I, B AKR, A4 beta-gal 7 A X-gal 3141
AT R G, EMEEAENERD T, HEINFIERGESNEE.

% FACS A #T#AmBe sy £ K4, £ PBS PRSI EERLFRAL
BB mie, £ 70% CEYE-20°C TERIA, 2EABLAE (100
pg/ml) ( Sigma, USA ) #= RNAse A (100 ug/ml) ( Qiagen, Germany ) £ Zi& T
A 1 at, it FACS 247 @i, HE®RAH Gl SFGM H+ %
Rt g 4 tb (Becton Dickinson, Sanjose, CA ).

g4 1
A FET CAEV R ABREHEHATL
A CAEV gag-pol ZE#. CAEV env-R A i Fodb A5 BT AL 04 A&
BENZFEAABREHEA 2937 @R ERE 45 BE R A ESATE
HES, EWREA%T, Biek CAEV rev RA¥,; EERBERGY, B
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it CAEVvif RBEFHE. AT HREE, H#BERIITREL gag-BA 558
AL, R EARM ATG BA T T T ATG EETREIARE (ATG
R TAG) ARk gag BE M ARIA. ¥ RRE @ P RILHOEKR, £n-
Fo B[R T BRI rev A X3 CAEV mRNA &3k, ARBERAE
FHAN I HCMV-MIEP &3 TR - ¥ A BN AREAE. AR

#HEB3HTF HCMV MIEP ## 5 LTR % U3 X, AR AHFSAL DA REHT
tat.

F AP H A RNA $5FKF. B BARLELE RNA 3 RAKFRAFAE
EmpvAFERETHRAFRANAERAEZ—, RERY, HTR2LEHK
Wit F S B RNA, A HCMV ¥ &F/ 23Tl kME HCMV/CAEV #
ALTR B3 A% H THABAH 24 LTR B3hF ¢ pCAH/SIN SEQ ID NO:
67-71. 73. 78 #= 79) RF| P HBIARAA A FARF, BB RAEANFHEHE
F, BENEBBARAEE QE R (pMGP/RRE(SEQ ID NO: 77 ). pHYK/rev

(SEQ ID NO: 75 ). pHYKNif( SEQ ID NO: 76 ). pHGVSV-G( SEQ ID NO: 74)
& pMYKEF1l/env (SEQ ID NO: 72) —RIIAAT @k, BH 48 IS,
M BB tpe P 2L RNA, F LA HZE - REBEXAAE (RT-PCR)
MR B ZHAR RNA $#%. H§ CAEV #B 8 4K4) PCR 71448 (RRE 5]1441)
&t h A TA K% A RRE K 45 348-bp PCR =40, # % —4 HIV-1 #8 &
K pHRlacZ ( Naldini et al., 1996) 5 PCR 3|48 (lacZ 51%048) &+t A R F
ARG LIRS lacZ B ¢ 645 bp PCR F4). =B 7 FiF, KK CAEV &
B ERE LS AT HIV-1 2R FHH F A48 S KT 45 RNA 37K,

H AL G KA. A TRTRBELA B et R H BT GT A
Faleik, ERA 293T @ BB R4RAF-3544 % pMGP/RRE (SEQ ID NO: 77)
gag-pol FEF ¥, pHGVSV-G(SEQ ID NO: 74 Jenv A X /F 4. pHYK/rev( SEQ
ID NO: 75) rev R A4. pHYKNf (SEQ ID NO: 76 ) vif &&AF#ife
pCAH/SINd60/hlacZ (SEQ ID NO: 78) # B HAKFHZE % F CAEV B4AM
% (DuBridge et al., 1987). 3¢ 48 JBFZ 5, KEMH L mpey3ER LFE, £8
ug/ml polybrene A& F#mE|#TEAA 293T e T A TRAE. &RIEPRE
AU EAFRAARGTESEAT MuLV 8RR A FHIKE % (pEQPAMS.
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pMFG/lacZ/puro. pHGVSV-G (SEQ ID NO: 74)) #8 % #5% & 3 B0k il B
( Ory, Neugeboren #= Mulligan, 1996; Persons et al., 1998) ( B 8 F7 ).

A 2
Rev # Vif XA BT = 94 A
H T HRZ CAEV rev F= vif AT A B RET BABEAL F9ER, TR
REABELEF RS (1) 8K rev-Fovif-h A5 6 Z ik % % (pCAH/SIN.
pMGP/RRE( SEQ ID NO: 77 ). pHGVSV-G(SEQ ID NO: 74 )& pMYKEF1/env
(SEQ ID NO: 72)), (2) #t% vif%AAFFIHWEHEE % (pCAIV/SIN,
pMGP/RRE( SEQ ID NO: 77 ). pHGVSV-G( SEQ ID NO: 74 )% pMYKEF1/env
(SEQ ID NO: 72). pHYK/rev (SEQ ID NO: 75)) ¥AZ (3) Fl&t4H rev-#=
Vif- B E S EE¥ F % (pCAH/SIN. pMGP/RRE (SEQ ID NO: 77).
pHGVSV-G (SEQ ID NO: 74 ) & pMYKEF1/env ( SEQ ID NO: 72 ). pHYK/rev
(SEQ ID NO: 75). pHYK/if (SEQ ID NO: 76 ) ) EH AT A = 7 @ 6% E,
# 293T WL EANRGH A, BREF R, DR EmCfi R mie
35 b RBSEHS B ARG RNA k34T RNA, A4 RI-PCR #4485 lacZ
7 4a—R RA R SAS B RNA KE 4,

WA 9T, BROEMIRTHBER RNA R EKPE TRBT rev =
vif AR RE (B9 1. 2 3i), £ rev SR QARTHFESHIR RNA
HE (B9, 418) RIVKT rev FENGE (B9, 5#). ZEARTHA,
A vif BN AR LM RNA i3 RT-PCR R 4 8ATEEE (B9, 61)
1&F A CAEV viftk & it @A R £ 89 RNA il i RT-PCR R % 84 8RBk 3 B ( B
9, 5 ), X2HIEEW CAEV rev Ao vif RERATRAEZE L, 12 rev ik
AT SHRBARBRLE T,

ERFEENR, ARAXT vif RiAHERE Harmache ef al RFH L —
# (Harmache et al., 1995; Harmache et al., 1996 ), £+#-F vif £EB R CAEV
ELEREaRYHRIFLEY, FEEYRRELFAPNRAE TR

(4, RNA @GARE. FAFEABLIERTEK). XA R—HG—FT
ATRBTAREA FEH CAEV ST T A RA 203T @iem A2 hF4
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M. X —RBR X 3 Seroude ef al 3 i H183%, B vif FoskE L 7 PR K AT 4%
FerEFRE TR vif & RFA LM (Seroude et al., 2002 ).

FEH#b] 3
RECLEBETHIINAER

BT CAEV 3484k RNA GAREHELCLERTFF], BRIET
Wi — A 54 F CAEV gag-%HAR RRFHH5IABRAL T S'LTR F» gag #2346 F AT
Z g R R BT A FRE, A pMGP/RRE (SEQ ID NO: 77)
gag-pol ZE/K# . pHGVYSV-G(SEQ ID NO: 74 Jenv & iEfi#2. pHYK/rev(SEQ
ID NO: 75) rev &3&F#. pHYKNIf (SEQ ID NO: 76) vif REFAUAR
pCAH/SINd (SEQ ID NO: 67-71. 73, 78 #=79) #B B LA A A LEFA
203T fmfe. EAMMAR, S ORXFEFF THE CAEV H#BEAL
pCAM/lacZ(L)., #$LEH K, AEXMEZFETRRAZFHLT RNA,
JA ¥ RI-PCR##.5 RRE 5| #748—& AR CAEV B8R 2 5 RNA A H 4,
K5 lacZ 31 4hiA—R KM R HIV-1 $B 844k RNA AR 4, wE 10 77, XA
pCAH/SINd1 (SEQ ID NO: 68 ) ## ) & = 5% F-64 203T @MUK 3R AT,
KIFE PCR FWfE 5, LAY ZHBERSH RF RNA R FBHE, X
pCAH/SINA1 €.4-% 484 S'LTR vAK gag K& A7 327 bp (B 10, 3#). %1%
T EA MR, HIV-1 kP EFNESTHYE, XEROARTANRLHR
CAEV #8384 RNA 54 F HIV-1 B84 E4 Y (B 10, 8if),
A gag-% X HT 612 bp REKH CAEV #BEROEHERERK (4. 5
Fo 6 H ). BATREBEMSEK gag-% A 5| AR R E| PCR ¥ 5 (B 10,
14 2 &), BRABASRASBEA, @EETR HIV-1 SRR
pCMVARS-2. pHR’/lacZ #= pHGVSV-G (SEQ ID NO: 74) (& 10, 7 = 8 i),

B2, RERBEAKRCIEY T 600 bp #) N-3% gag-h 555 ARALTF
S'LTR #= gag 244 T TFZ 0 4 EA R E8EFR N, EQRSICTHS IR RNA
FHEENRL, XELERIEHCEEFTA RNA 69 = REM 4R L RNA
BAREFPH—BEMEAHEES,
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KP4
CAEV #hm 34T AN

A T HREL CAEV BARFBTFAF T GaLV B E A AA VSV-G
BEAMB/BAL, GaLVv REBIK. pMYKEFl/env ( SEQ ID NO: 72) & VSV-G
A&k #4k. pHGVSY-G (SEQ ID NO: 74) S# B8 AR O TE—RL
A 203T tfl. S35 48 o, KESA #§ mARGBE R ETEY
BHEEF, B 045 um RBEREE R TRAE 23T e, BRRE—X, AXH
21 DNA £ & & # & (Qiagen, HL, Germany ) #:4tX E 41 DNA 3 H#4F PCR
TR R REL R FRE cDNA. EFH, CAEV H4k (B 11 ¥ 131#) 3
VSV-G &8 &3 BAAK, 5 Mulv- (B 11 7 3i) X F HIV-1 8K (B 11
F4if) A9, b, 5 HIV-1 RAFHRAZREF—H, KLY CAEV #4k
M GaLv &ERABEEML (B 11 F 2i#). CAEV #AHXHA GaLv R
ALK A TARBF LR BAR A FRARZANHRAY. MuLV (354
pEQPAM3. pMFG/lacZ/puro = pHGVSV-G (SEQ ID NO: 74)) F= HIV-1 ( 3%
# A pCMVARS-2. pHR’/lacZ #= pHGVSV-G (SEQ ID NO: 74)) #4ksf R4
FRFTF344H,

FH4 S
CAEV LR mR AN =L

pMGP/RRE (SEQ ID NO: 77) #= pHYK/rev ( SEQ ID NO: 75) H ks
GorB ) F AT 780 neo" B . AT gag-pol Fo rev AT LR
Ethaikiit, TRAEXCRAZTAMLAR »EE gpr ARABE neo AE RAZ
% —A- CAEV gag-pol # L8R, Y AHBNR, Tk %D gag. pol #= rev KB
HEOERBRAG. ATARRATRGFARETEREA CAEY &REGH 293T
M, ERBEEEFATRAREZTRAMEE. WETH 293T @it FE4
CAEV AWK AEAAFAF CAEV BN T OE@REARTITH.,

L] 6
X F CAEV 8984k cDNA E B L ER P oy o
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A TRREFE CAEV 4K cDNA #y 4, BEAA 293T @redtf7iR
JEARA-G 335 % pMGP/REV/RRE gag-pol £ &R #. pHGVSV-G( SEQ ID NO:
74) env £ 3&F A= pCAH/SINd1/hlacZ (SEQ ID NO: 79) ¥4 A Kk E
& CAEV 8484, 454 Falst B, BA 293T @fek3t # pCMVARS.2 gag-pol
AR F#. pHGVSV-G (SEQ ID NO: 74) env £ Ef#i42 pHR/acZ 445 H ik
R A HIV-1 SART .45 A4 T Mt B, 4234 % pCAH/SINdY/hlacZ( SEQ ID NO:
79) BB ERFH. 1B 48 DB, WESFHH L OMHERLF, £ 8 pug/ml
polybrene /£ F&mB|# 864 A 203T S ¥ A F AR, 48 1 X5, 4164
Frit S @R A B2 DNA, B4 B X S #4T southern P47, FHF
AFITE] lacZ FATAT T A F HIV-1 69348 &AM 2) 3.15 kb BamH 1-Kpn 1 A &,
PA BT F T CAEV #9355 84k e I M) BRI 2] 1.35 kb Hind I-Ssp I 7 &
s+-F st B, 42/ pCAH/SINd1/hlacZ (SEQ ID NO: 79) 34 #4465 0.3 ng
F7 3 ng Hind I11-Ssp IDNA F E. 8 12 FfF, AXAET CAEV 9B &4k
VAL KT HIV-1 R A- S5 8 40 4 K- PAHES.

A T
AREBEEIE W

7l DNA &R E £ 2937 e, EF 6 Ui, REA
%70 lacl, ARR A B & CAEV 8RB 445, AR, AKRE lacZ ¥ MuLV
TR EBARA HIV-1 BAFEARPITRLE DI, BB 48 10, ATHARNES
#H, Bif X-gal & 54F lacZ A B RK. 48 14 FiF, MuLV #7448
BABHHAER AR DNA S RHHAMNLEG B, 22, Y@ML DNA SRFF
HA LR EBBAR Y, 3R ERETH. R, £F CAEV #E
R GHHIE SRS R A GRABRI Lm0, L85 5ATF HIV-1 84k
AR,

b 8
WLR) 2a JAH IR 1 46
% %34 ¥, CAH/SINd/hlacZ (SEQ ID NO: 79) CAEV &AM T4 A
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3R AL, /& 4 pg/mlpolybrene AET, T BB (Beige &+ % ) ALAYIE
# 100 ul CAEV 8B4k, MREBLSLDR, #2388 8RR TAhEmhfA
Fp-HIEHEESH. FHLE R A CAH/SINdlIacZ (SEQ ID NO: 79) CAEV
FARR A BB UL |,

WREBE, QERRRAEFTEFREEY], BEERFLARLA, @
TRRAEHBRS., RMpE AL PG ERFFREER, TAKERS LT
Fepkit. w7 AHAAH AT, 635 NCBI#EAFRAENAF . T4
R W, 2 AELLRASTFARMTF,
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1

PileUp
MSF: 9300 Type: N Check: 9398
Name: NC_001463 (SEQ ID NO: 1) Len: 9300 Check: 3957 Weight: 0
Name: AF322109 (SEQ ID NO: 2) Len: 9300 Check: 5441 Weight: 0
//
1 50
NC_001463 .......... ....GAGTTC TAGG...AGA GTCCCTCCTA GTCTCTCCTC
AF322109 GTGAGTGCTC TGAGGAGCTC GAAGGAAAGA GTCC.TC..A GCCTCTCCTC
. 51 100
NC_001463 TCCGAGGAGG TACCGAGACC TCAAAATAAA GGAGTGATIG CCTTACTGCC
AF322109 TCCGAGGAGC TTCGG....C TCATAATAAA GGAGTGCTTIG CTTCA..ACA
101 150
NC_001463 GAGTGGAGAG TGATTACTGA GCGGCCGGTG TATCGGGAGT CGTCCCTTAA
AF322109 GAACTGAG.. ...... CTGG TCGTGGTTAT TATCGGG... .GACCGAAGT
151 ' 200
NC 001463 TCTGTGCAAT ACCAGAGCGG CTCTCGCAGC TGGCGCCCAA CGTGGGECCC
AF322109 CCCGTGCAAC ACCGGGGCGGE TTCTCGCAGC TGGCGCCCAA CGTGGGGCTC
201 250
NC_001463 GAGGAG. ... vttt tinetnn titetrmaie o tie it et
AF322109 GAGTAGCTTG AGAAGCTCGA CTGAGATCTG AATCCAAGAG CGACATCAGA
251 300
NC_001463 ....AAGAAMA AGAARAGC... GGCCCTGAGA ACTCGGCTTC TG..AAAAAG
AF322105 CAGCAAGAAAR TGAGAGTAAT GAGACCGCGA GCTCTGCTGC TGTAAAAAAG
301 350
NC_001463‘ AGGAAGAGGA CAAGTTGCTA TAGCAACAAG AGAGAAGAAG TAGAGCAAAG
AF322109 AGGAAGTAG. CGGGTTGCCG AGGCAACTGC TCAGAAGAAC CAGGGGAARAG
351 400
NC_001463 GTCCAGTGGC T.CGGAAAAA GAGGAACTGA AACTTCGGGG ACGCCTGAAG
AF322109 GGCTTCCAGC AACCTCAAAA GAGGAACCGA GACTTCGGGG ACGCCTGAA.
401 450
NC_001463 GAGTAAGGTA AGTGACTCTG CTGTACGCGG GGCGAGGCAG AGGTT.TCCT
AF322108 ..GTAAGGTA AGTGACTCTG CTGTACGCGG GGCGAGGCAT AGGAGATCCT
451 500
NC_001463 TCTAAATT.G AAAGAGAAGT GTTGCTGCGA GAGGTICTTIGG TCGTCGAGAA
AF322108 TCTATTCTAG GAAGAGAAGC GCTGTTCTGG GAGGTCTTGG CGACCGAGAA
501 550
NC_001463 TCCTGTACAA AAAARAGGAG GGATCTCGGT CAGGACCAGG ACCCCTGGGA
AF322109 TCTTGTIT... AAATAAGCCA GGATCTCGAT CAGGACCAAG ACCCCTCAGS
551 600
NC_001463 GTAATACAAC AGCAACACCG TAAGAAAATC CGCCATGGTG AGTCTAGATA
AF322109 AGAGGGTATA GACAGCGTGG TAAGAAA.TC CGCCGTGGTG AGTCTAGATA
601 6§50
NC 001463 GAGACATGGC GAGGCAAGTC TCCGGGGGGA AAAGAGATTA TCCTGAGCTC
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AF322109 GAGACATGGT GAGGCAGGCC TCCGGAAGGG GAAAGGAGTA CCCCGAGCTA
651 700

NC_001463 GAAARATGTA TCAAGCATGC ATGCAAGATA AAAGTTCGAC TCAGAGGGGA
AF322109 AAAGAATGTC TGAAAAAGGC ATGCAAMATA AAAGTAAGGG CTGGGGGGGA
701 750

NC_001463 GCACTTGACA GAAGGAAATT GTTTATGGTG CCTTAAAACA TTAGATTACA
AF322109 GCGCCTGACA GAAGGAAATT GTCTCTGGTG TATAAAAACA CTAGAGTGTA
, 751 . . 800
NC_001463 TGTTTGAGGA CCATAAAGAG GAACCTTGGA CAAAAGTAAA ATTTAGGACA
AF322109 TGTATGAGGA TTGTAGGGAG GAACCTTGGA CCCCAGAAAA ATGTAAACAA
801 850

NC 001463 ATATGGCAGA AGGTGAAGAA TCTAACTCCT GAGGAGAGTA ACAAAAAAGA
AF32210% TTATGGAAAA AGTTGAAGCA GGTAGAGCCT GAGGAGAGTA GCAAAGCAGA
851 900

NC_ 001463 CTTTATGTCT TTGCAGGCCA CATTAGCGGG TCTAATGTGT TGCCAAATGG
AF322109 CTATAACTCG TTAAAAGCAA CCTTGGCGGG GATAGTCTGT GTGCARAATGG
901 950

NC_001463 GGATGAGACC TGAGACATTG CAAGATGCAA TGGCTACAGT AATCATGAAA
AF322109 GAATGCAGCC CGAGACACTG CAGGATGCGA TAGCAACCTT AAACATGAGA
951 1000

NC_001463 GATGGGTTAC TGCGAACAAGA GGAAAAGAAG GAAGACAAAA GAGAAAAGGA
AF322109 GA........ TGAAGTAAAA GGAAAGGAA. .AAGCCATCA GAAGAAAAGA
1001 , 1050

NC_001463 AGAGAGTGTC TTCCCAATAG TAGTGCAAGC AGCAGGAGGGE AGAAGCTGGA
AF322109 AGGGAATATA TCCC..ATAT TAGTGCAGGC AGGAGGAGGA AGAGCATGGA
1051 1100

NC~001463 AAGCAGTAGA TTCTGTAATG TTCCAGCAAC TGCAAACAGT AGCAATGCAG
AF322109 GAGCGGTAGA GCCTGCTACC TTTCAGCAGC TCCAAACAGT GGCAATGCAG
1101 1150

NC_001463 CATGGCCTCG TGTCTGAGGA CTTTGAAAGG CAGTTGGCAT ATTATGCTAC
AF322109 CATGGACTAG TATCAGAAGA ATTTGAAAGGE CAGCTAGCAT ACTATGCCAC
1151 1200

NC_001463 TACCTGGACA AGTAAAGACA TACTAGAAGT ATTGGCCATG ATGCCTGGAA
AF322109 CACATGGACA AGCAAGGATA TCTTAGAAGT ATTAGCCATG ATGCCAGGAA
1201 1250

NC_001463 ATAGAGCTCA AAAGGAGTTA ATTCAAGGGA AATTAAATGA AGAAGCAGAA
AF322109 ATAGAGCGCA AAAAGAACTA ATACAAGGAA AGTTAAATGA GGAAGCAGAG
1251 1300

NC_001463 AGGTGGAGAA GGAATAATCC ACCACCTCCA GCAGGAGGAG GATTAACAGT
AF322109 AGATGGAGAA GGCAGAATCC ACAACCT... ...GCGGGCG GGTTAACCGT
1301 1350

NC_001463 GGATCAAATT ATGGGGGTAG GACAAACAAA TCAAGCAGCA GCACAAGCTA
AF322109 GGATCAGATA ATGGGGGTAG GACAAACGAA TCAGGCAGCG GCACAGGCTA
1351 1400

NC 001463 ACATGGATCA GGCAAGGCAA ATATGCCTGC AATGGGTAAT AAATGCATTA
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AF322109 ATATGGATCA AGCAAGACAA ATATGCCTAC AATGGGTTAT AACAGCAATA
1401 1450
NC_001463 AGAGCAGTAA GACATATGGC GCACAGGCCA GGGAATCCAA TGCTAGTAAA
AF322109 AGAGGAGTTA GGCATATGGC CCATAGACCA GGARATCCCA TGCTGGTAAG
1451 1500
NC_001463 GCARRARACG AATGAGCCAT ATGAAGATTT TGCAGCAAGA CTGCTAGAAG
AF322109 ACAAAAACCA AATGAGAACT ATGAAGAGTT TGCCGCAAGG TTGTTAGAAG
1501 1550
NC_001463 CRAATAGATGC AGAGCCAGTT ACACAGCCTA TAAAAGATTA TCTAAAGCTA
AF322109 CAGTGGATGCC AGAACCCGTT ACCCAACCTA TAAAAGAATA TTTARAGGTA
1551 1600
NC_001463 ACACTATCTT ATACAAATGC ATCAGCAGAT TGTCAGAAGC AAATGGATAG
AF322109 ACTCTGTCTT ACACAAATGC AAATTCGGAA TGTCAAAAAC ATATGGACAG
. 1601 1650
NC_001463 AACACTAGGA CAAAGAGTAC AACAAGCTACG TGTAGAAGAA AAAATGCAAG
AF322109 AGTGTTGGGG CABAGAGTAC AGCAGGCCTC AATAGBAGAA AAAATGCAGG
1651 . 1700
NC_001463 CATGTAGAGA TGTGGGATCA GAAGGGTTCA AAATGCAATT CTTAGCACAA
AF322109 CATGCAGGGA CATCGGGGGA ACAGCATATC AGATGCAGIT GCTTGCACAA
1701 1750
NC_001463 GCATTAAGGC CAGGAAAAGG AAAAGGGAAT GGACAGCCAC AAAGGTGTTA
AF322109 GCCCTCCGTG GCGGAAAAGA AGATGGGAAA AAATCTGTAG GGAAGTGTTA
. R 1751 1800
NC_001463 CAACTGTGGA AAACCGGGAC ATCAAGCAAG GCAATGTACGA CAAGGAATCA
AF322109 TAACTGTGGA AGGCCCGGAC ACAGAGCAAA AGAATGCAGA CAAGGCATTA
1801 1850
NC_001463 TATGTCACAA CTGTGGAAAG AGAGGACATA TGCAAAAAGA ATGCAGAGGA
AF322103 TATGTCACAA CTGTGGAAAA ACAGGGCATA TACAGAAAAA CTGCA....A
1851 1800
NC_ 001463 ARGAGAGACA TAAGGGGARA ACAGCAGGGA AACGGGAGGA GGGGGATACG
AF322109 AC.AGAA... .AAGAAGAAA GGAGCAGCGCA AACATGAGGA GGGGGCTACG
1901 1950
NC_001463 TGTGGTGCCG TCCGCTCCTC CTATGGAATA ACTTCAGCAC CACCTATGGT
AF322109 TGTGGTGCCGE TCCGCACCCC CTATGGAGTA ACGCAAGCAC CACTAATAGT
1951 2000
NC_001463 TCAGGTCCGC ATAGGTTCCC AGCAGAGGAA CTTGTTATTT GATACCGGGG
AF322109 TAGGGTACAA ATAGGGAATC AGGAGAAACA ATTATTATTT GACACAGGGG
. 2001 2050
NC_001463 CGGACCGAAC TATAGTTAGA TGGCATGAGG GCTCGGGAAA CCCAGCCGGA
AF322109 CAGATAAAAC GATAGTAAGA ATGCATGATG GAACAGGGAT TCCAAACGGA
2051 2100
NC_001463 AGGATAAAAC TGCAAGGAAT AGGAGGAATA GTAGAAGGAG AAAAATGGARA
AF322109 AGAATAAAAT TACAAGGCGAT AGGAGGAATA CTAGAAGGAG AAAAATCGAR
2101 2150
NC 001463 TAATGTAGAA TTAGAATATA AAGGAGAAAC AAGAAAGGGA ACAATAGTAG
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AF322109 TAAAGTACCC ATGACATATA AGCGAGAAAC ATCCTGCCCA AGCTTGGTTG
2151 2200
NC_001463 TGTTACCACA AAGTCCAGTA GAAGTATTAG GACGAGATAA CATGGCCCGA.
AF322109 TGCTAAGAGA TAGCCCAGTA GAAGTATTGG GAAGAGATAA CATGGAAGCA
2201 2250
NC~001463 TTTGGAATAA AGATAATAAT GGCAAATTTA GAGGAAADAA CGAATCCCAAT
AF322109 TTCGGCGTAA CCCTAATAAT GGCAAATTTA GAAGATAAGA AAATTCCCAC
2251 2300
NC_001463 TACAAAAGTA AAATTGAAAG AGGGATGTAC GGGTCCACAT GTCCCACAAT
AF322109 AATACCAGTA GAATTGAAAG AAGGATGTAA AGGGCCACAT GTGCCCCAGT
: 2301 _ 2350
NC_001463 GGCCATTAAC AGAAGAGAAR TTAAAAGGTC TAACAGAAAT CATAGATAAA
AF322109 GGCCATTAAC AGCAGAGAAA TTACAAGGAC TAACAGGAAT AGTAGAAAAA
2351 2400
NC_001463 TTAGTGGAAG AAGGAAAACT AGGAAAGGCA CCCCCACATT GGACATGTAA
AF322109 TTACTACAGG AAGGAARATT GGCAGAGGCC CCAGAGCGGAT GGACGTGGAA
2401 2450
NC_001463 TACTCCAATC TTTITGCATAA AAAAGAAATC AGGGAAGCTCE AGAATGTTAA
AF322109 CACGCCCATC TTCTGCATAA ARAAAGAAGTC AGGAAAATGGE AGAATGTTAA
2451 2500
NC_001463 TAGATTTCAG AGAATTGAAC AAACAGACAG AAGATTTAAC AGAAGCGCAGC
AF322109 TAGATTTTAG GGAATTAAAT AAGCAAACAG CAGATTTAGC AGAAGCGCAG
2501 2550
NC_001463 TTAGGACTCC CGCATCCGGG AGGACTACAA AAGAAAAAAC ATGTTACAAT
AF322109 CTAGGACTGC CACACCCAGG AGGGTTGCAA AGGAAAAAGA ATGTAACAAT
2551 2600
NC_001463 ATTGGACATA GGAGATGCAT ATTTTACTAT ACCCCTATAT GAACCATATC
AF322108 TCTGGACATA GGAGATGCAT ATTTCACAAT TCCCTTATAC GAGCCCTATC
2601 . 2650
NC_001463 GAGAGTACAC ATGTTTTACT CTATTAAGTC CTAATAATCT AGGACCATGT
AF322109 AGARATATAC ATGCTTCACA CTCCTAAGTC CTAACAATTT GGGACCATGT
2651 ) 2700
NC 001463 AAMAGATACT ATTGGAAAGT GCTGCCACAA GGTTGGAARAT TGAGTCCATC
AF322109 AAAAGGTATT ATTGGAAAGT ATTACCCCAG GGATGGAAAT TGAGCCCAGC
2701 2750
NC_001463 TGTATATCAA TTTACTATGC AGGAGATCTT AGAGGATTIGG ATACAGCAGC
AF322109 TGTATATCAA TTCACCATGC AAAGGTTGTT AAAAGGATGG ATACAACAGC
2751 2800
NC_001463 ATCCAGAAAT TCAATTTGGC ATATATATGG ATGATATTTA CATAGGAAGT
AF322109 ATAAARACAT ACAATTTGGA ATATATATGG ATGATATCTA TATTGGAAGT
2801 . 2850
NC_001463 GATTTAGAAA TTAAAARAGCA TAGAGAAATA GTGAAAGATT TAGCCAATTA
AF322109 GATCTAACGA TAGCCCAACA TAGGAAGATA ATAGAAGAAT TAGCCTCATT
: 2851 : 2900
NC 001463 TATTGCCCAA TATGGATTCA CTCTGCCAGA AGAGAAGAGA CAAAAGGGAT
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AF322109 TATAGAACAA TTTGGGTTTA CATTACCAGA AGATAAGAGA CAAGAGGGCT
2901 2950
NC_001463 ATCCAGCAAA ATGGCTAGGA TTTGAACTAC ACCCGCAGAC CTGGAAATTT
AF322109 ATCCAGCAAA ATGGCTAGGA TTCGAGCTAC ATCCAGAAAA ATGGAAATAT
2951 3000
NC_001463 CAGAAGCATA CATTACCTGA ATTAACAAAG GGAACAATAA CATTAAATAA
AF322109 CAAAAGCATA AATTGCCGGA ATTACAAGAG GGGGETAATAA CCCTGAACAA
3001 3050
NC_001463 ATTACAGAAA TTAGTAGGAG AATTAGTATG GAGACAATCC ATAATTGGGA
AF322109 ATTACAGAAG ATAGTAGGGG AATTAGTGTG GAGACAATCC TTGATAGGAA
, 3051 . 3100
NC_001463 AAAGCATICC TARCATTCTG AAATTAATGG AAGGAGATAG AGAATTACAA
AF322109 AGAGCATCCC CAATATCATA ARATTAATGG AAGGAGATCG CGCATTACAA
3101 3150
NC_001463 AGTGRAAGAA AAATTGARGA AGTACATGTG AAAGAATGGG AAGCATGTAG
AF322109 AGTGAAAGGA AAATAGAAAG AATACATGTA CAAGAATGGG AAGCATGTCA
3151 3200
NC_001463 GAAAAAATTA GAAGAAATGG AAGGAAATTA TTATAATAAA CGACAAAGATGE
AF322109 AAAGAAATTA GATGAAATCG TAGGAAATTA TTACAGAGAA GAAGAAGATA
_ 3201 3250
NC_001463 TCTATGGACA ATTGGCTTGG GGAGACAAAG CTATAGAATA TATAGTGTAT
AF32210% TCTATGGACA AATAACTTCG GOGGATAAGGE CAATAAAATA CATAGTATTC
3251 3300
NC_001463 CAGGAGAAAG GGAAACCATT ATGGGTAAAT GTGGTTCACA ATATAARAGAA
AF322109 CAAAGGABAAGC GGGAACCCCT ATGGGTAAAT GTAGTACATG ACATAAAAMA
3301 3350
NC_001463 CCTAAGCATC CCGCAACAGG TTATTAAAGC AGCGCAAAAA TTAACCCAAG
AF322109 TTTGAGTCTC CCACAGCAAG TGATAAAAGC AGCACAGAAA TTAACCCAGG
3351 3400
NC_001463 AAGTCATCAT TAGGACAGGA AARATACCAT GGATATTGTT GCCAGGGAAR
AF322109 AAGTAATCAT AAGAACAGGA AAAATCCCAT GGCTGCTACT ACCAGGAAGA
3401 3450
NC_001463 GAAGAAGATT GGAGACTAGA ATTGCAATTA GGGAACATCA CATGGATGCC
AF322109 GAAGAAGACT GGAGATTAGA ACTGCAGGTA GGGAACATCA CGTGGATCECC
3451 3500
NC_001463 AAAATTTTGG TCCTGTTATC GAGGA.CATA CAAGATGGAG AAAAAGAAAT
AF222109 ATCATTTTGG TCATGTTATC GAGGAGCACC CAAG.TCGAA AAGAACGAAC
3501 3550
NC_001463 ATAATAGAAG AAGTAGTAGA AGGGCCTACA TATTATACAG ATGGAGGAAA
AF322109 ATAGTGGCAG CAGTGGCTAGA TGGACCGACA TATTATACAG ATGGGGCAAA
3551 3600
NC_001463 AAAGAATAAA GTAGGAAGTC TAGGGTTCAT AGTATCAACA GGGGAAARAT
AF322108 GAAAAACGCA CAGGGAAGCT TTGGCTTCAT CTCCCCAACA GCAGAAAAGT
3601 3650
NC 001463 TTAGAAAGCA TGAAGAGGGC ACAAACCAGC AACTAGAATT AAGAGCCATA
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AF322109 TCAGAAGGCA TGAAGATGGA ACTAATCAGG TATTAGAATT AAGGGCAATA
3651 , 3700
NC_001463 GAGGAAGCTC TAAAACAAGG GCCTCAAACA ATGAATTTAG TAACAGATAG
AF322109 GAAGATCCAT GTAAACAAGG ACCTGAAAGC ATGAACATTG TAACTGACAG
3701 3750
NC_001463 TAGATATGCA TTTGAATTTT TATTAAGAAA TTGGGATGAA GAAGTAATAA
AF322109 CAGGTATGCT TATGAATTCA TGCTCCGAAA CTGGGATGAA CAGGTCATAA
3751 3800
NC_001463 AGAATCCAAT TCAAGCAAGA ATTATGGAAA TTGCCCACAA GAAAGATAGG
AF322109 GAAACCCCAT TCAGGCAAGA ATCATGGCAG AAGTGCACAA GAAAAAGCAG
3801 3850
NC_001463 ATAGGAGTGC ATTGGGTGCC AGGACATAAA GGGATTCCCC AAAATGAAGA
AF322109 GTAGGAATAC ACTGGGTGCC AGGGCATAAA GGAATACCTC AGAATGAAGA
3851 . 3500
NC_001463 AATAGACARA TATATTTCGG AAATATTTCT TGCAAAARGAA GGAGAAGGAA
AF322109 GATAGACCAG TACATATCAG AAGTATTCTT AGCACGAGAA GGAACAGGGA
: 3901 3950
NC_001463 TTCTCCCAAA AAGAGAAGAG GATGCAGGGT ATGATTTAAT ATGCCCAGAA
AF322109 TATGTGAAAA AAGGAAGGAA GATGCTGGAT ATGATTTATT ATGCCCGCAT
3951 4000
NC_001463 GAGGTTACCA TAGAGCCAGG ACBAGTGAAA TGCATCCCCA TAGAGCTAAG
AF322109 GAGGTAATAC TTAAACCCCA AGAAGTAAAA CGGATCCCAA TAGACCTAAR
4001 4050
NC_001463 ATTAAATTTA AAGARATCAC AATGGGCTAT GATTGCTACA AAAAGCAGCA
AF322109 ATTAAAATTG ABAGARAAGC AATGGGCCAT GATAAGTGGG AAAAGTAGCG
4051 ‘ 4100
NC_001463 TGGCTGCCAA AGGAGTGTTC ACACAAGGAG GAATCATAGA CTCAGGATAT
AF322109 TTGCAGCAAA AGGAATATTT QTACAAGGAG GCATAATAGA TTCAGGGTAT
4101 4150
NC_001463 CAGGGACAAA TACAGGTAAT AATGTATAAT AGCAATAAAA TAGCAGTAGT
AF322109 CAGGGACAAG TACAAGTCAT CCTATATAAT AGTAATAAGA TAGAGCGTCAA
' 4151 4200
NC_001463 CATACCCCAA GGGAGAAAAT TTGCACAATT AATATTAATG GATAAAAAGC
AF322109 AATACCACAA GGCAGGAAAT TTGCCCAATT AATATTAATG AACTTACAAC
4201 4250
NC_001463 ATGGAAAATT GGAACCCTGG GGGGAAAGCA GAAAAACAGA AAGGGGAGAA
AF322109 ATGAAGAATT AGAAGAATGG GGAAAGGAAA GAAAAACAGA AAGAGGAACA
4251 4300
NC 001463 AAAGGATTTG GGTCTACAGG AATGTATTGG ATAGAAAATA TTCCTCTGGC
AF322109 ' AAAGGATTTG GGTCTACAGG AGCATTTTGG ATAGAGAATA TTCCCCAAGC
4301 4350
NC 001463 AGAGGAAGAC CACACAAAAT GGCATCAAGA TGCCCGATCA TTGCATCTAG
AF322109 AGAGGAAGAA CATTACAAAT GGCATCAAGA TGCTAGATCT CTGCAGCTAG
4351 4400
NC_ 001463 AATTTGAAAT TCCAAGAACA GCAGCAGAAG ACATAGTAAA TCAATGTGAA
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AF322109 AATTCAAGAT ACCTAGAGCA GCAGCAGAAG ACATTATACA GCACTGTGAG
4401 _ 4450
NC_001463 ATATGCAAAG AAGCGAGGAC ACCTGCAQTA ATTAGAGGCG GAAACAMAAG
AF322108 GTATGTCAAG AAGGCAAACC CGCAGCGATC ACGAGAGGGE GAAATAAAAG
4451 4500
NC_001463 GGGGGTAAAT CATTGGCAAG TGGATTATAC CCATTATGAA AATATCATAC
AF322109 AGGAATAGAT CATTGGCAGG TAGACTATAC ACATTACAAA GAACACATAA
4501 4550
NC_001463 TATTAGTATG GGTAGAAACA AATTCAGGAC TAATATATGC AGAAAAAGTA
AF322109 TATTAGTATG GGTAGAGACT AATTCAGGAT TAATATTTGC AGAGAAAGTA
4551 , 4600
NC_001463 AAAGGAGAAT CAGGGCAAGA ATTCAGAATA AAAGTGATGC ATTGGTATGC
AF322109 AAAGGAGAAT CAGGACAAGA ATTTAGGATG CAGACATTGA AATGGTATGC
4601 4650
NC_001463 ATTATTTGGT CCAGAGTCAT TGCAGTCAGA CAATGGACCT GCATTTGCAG
AF322109 TTTGTTTCAA CCAAAATCAGC TGCAATCAGA TAATGGGACA GCCTTCACAG
4651 4700
NC_001463 CAGAGCCCAC ACAGCTGTTA ATGCAATACC TAGGAGTAAA ACACACAACA
AF322109 CTGAGGCTAC GCAGCATCTA ATGAACTATT TAGGGATTCA GCACACTACG
4701 4750
NC_001463 GGCATACCTT GGAATCCACA GTCTCAGGCT ATAGTAGAAA GGGCACATCA
AF322109 GGTATTICCGT GGAACCCCCA GTCACAAAGT TTAGTAGAAA GAGCTCATCA
. 4751 4800
NC_001463 ACTATTGAAA AGCACTTTAA AGAAGTTCCA GCCACAATTT GTCGCTGTAG
lAF322109 ANCATTARAA CACATGTTAG AARAAATTAGA ACCACAATTT GTGGCCCTAC
4801 . 4850
NC_001463 AATCAGCCAT AGCAGCAGCC CTAGTCGCCA TAAATATAAA AAGAAAGQRCET
AF322105 AGTCTGCCAT CGCAGCCACT CTAGTTGCGC TCAATATAAA AAGAAAGGGT
4851 4900
NC_001463 GGGCTGGGGA-CAAGCCCTAT GGATATTTTT ATATATAATA AAGCAACAGAA
AF322109 GGACTAGGGG CAAGCCCTAT GGATATTTAC ATATATAATA AGGAGCAACA
4901 4950
NC_001463 AAGAATAAAT AATAAATATA ATAAAAATTC TCAAAADRATT CAATTCTGTT
AF322109 AAGACAACAA CATAATAGTA ATAAATTAAT TCAGAAAA.. BATTTTGTT
4951 5000
NC_001463 ATTACAGAAT AAGGAAAAGA GGACATC.AG GAGAGTCGAA AGGACCAACC
AF322109 ATTACAGGAT CAGAAAAAGA GGCCATCCAG GAGAGTGGBA CGGCCCAACT
. 5001 5050
NC_001463 CAGGTACTGT GGAAAGGGGA AGGAGCCAAT TGTCGGTAAAG CGATATAGAAA
AF322109 GAGGTACTGT GGGAAGGGGA AGGAGCCA.T AGTAGTTAAA GACAAAGAAA
5051 5100
NC_001463 GTGAAAAGTA TTTAGTAATA CCTTACAAAG ATGCAAARATT CATCCCGCCA
AF322105 GTGATAGATA TCTAGTCATC CCATATAAAG ATGCAAAATT TATTCCGCCA
5101 5150
NC 001463 CCAACAAARG ARAAGGAATA AAAAACCTGG ACCAGAATTA CCOTTACCAC
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AF322109 CCGTCGGAAC AGAAGGGATA GAAGAATAGG TCCAGAATTG CCTTTATCTT
5151 5200

NC_001463 TATGGATACA TATAGCAGAA AGCATTAATG GGGATAGCTC ATGGTACATA
AF322109 TATGGACTTA TACAGCATAC AGCATAAATA AAGATCCCGC ATGGTATACA
5201 5250

NC_001463 ACAATGAGAC TGCAACAGAT GATGTGGGGA AAAAGAGGAA ATAAGTTACA
AF322109 ACCCTAAGAC TGCAGCAAAT GATGTGGCAT AGGAGGGGAA ATAAATTGAC
5251 5300

NC_001463 ATATAAGAAT GARGACAGGG AATATGAAAA TTGGGAAATT ACATCATGGG
AF322109 ATATGTCAGG GAAAATGCAC AGTACGAGGA GTGGGAAATG ACCTCGTATG
5301 , 5350

NC_001463 GATGGAAAAT GCACCT2AGG AGAGTGAAAC AATGGATACA AGACAACAGG
AF322109 AGTGGAGGAT AAGAATGAGA AGGGACAARA CAAAMAAGTCA TC.CAAGAGGC
5351 5400

NC_001463 AGAGGAAGC. CCATGGCAGT ACAAAGTAGG AGGAACATGG AAAAGTATAG
© AF322109 GCATACTTCG CCATGGCAAT ATCGGAGACA GGATGGATGG AAGGATGTCE
5401 5450

NC_001463 GAGTGTGGTT CCTGCAAGCA GGAGATTACA GAAAGGTAGA CAGGCACTTC
AF322109 GAACGTGGTT CCTACAGCCA GGGGACTATA GAAAGGCGGA TCAGCAGTTC
5451 5500

NC_001463 TGGTGGGECAT GGAGGATACT GATATGTTCC TGCAGGAAAG AAAACTTTGA
AF322109 TGGTITCGCTT GGAGAATAGT GTCGTGTTCA TGTAAARAAGG AAGGATTTAA
5501 5550

NC_001463 TATAAGAGAA TTTATGAGAG GAAGACATAG ATGGGATTTG TGCAAATCCT
AF322109 CATAAGAGAA TITATGCTAG GTACCCATAG ATGGGATTTG TGTAAGTCGT
5551 5600

NCé001463 GTGCTCAAGG AGAAGTAGTA AAGCATACTA GAACAADMAG TCTCGCGAAAGA
AF322109 GTTGCCAGGG TGAAGTAGTA AAGAGAACAC AACCCTACAC CTTGCAAAGG
5601 5650

NC_001463 CIAGTACTGC TACAGATGGT AGAACAGCAT GTGTTTCAAG TATTGCCATT
AF322109 CTCACGTGGC TTAMAATTAAC AGAAGACCAT GTATTTCAAG TAATGCCCTT
5651 . 5700

NC_001463 GTGGAGAGCC AGGAGAAGTA GTACAACAGA TTTCCCATGC TGCAGGGACA
AF322109 GTGGAGAGCT CGCAAAGGGA TTACCATAGA CTTTCCCTEGE TGCAGGGACA
5701 5750

NC_Q01463 CAACGGGATA CACGCATGCG TGGTCTGTCC AGGAGTGCTG GTTGATGGAA
AF322109 CAAAAGGATT CCTGGAGCCGE TGGACAACGC AAGAGTGTTG GCAAATAGAG
5751 ’ 5800

NC_001463 TATCTCTTAG AGGATGAGTG AAGAACTGCC TCAAAGAAGG GAGACACATC
AF322109 TATCCCTTGG AGGATGAGTG AGGABACCCC AGCAGGAAGA GAACCCACTC
5801 5850

NC 001463 CAGAAGAACT .TGTARGGAA CGTACGGGAA AGAGAAAGGG ATACATGGCA
AF322109 CAGAGGABAT ATTTGAGCARA ....... GAA GCAGAAAGT. ..... TGGAA
5851 5900

NC 001463 ATGGACAAGC ATCAGAGTAC CTGCGGAAAT ACTGCAAAGA TGGCTTGCTA
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AF322109 GAGAACAAGC GTGCGAGTCC CAAATGACAT ATTACAAAGA TGGCTAGCAA
5901 5950

NC_001463 TGCTTAGGTC AGGCAGAAAT AGAAAGAARAG TGTATAGAGA AATGCAAAAA
AF322109 TGCTTAGGCA AAGAGGAAART AGAAAGAAAG TGCTTAGGGA AATGCAAAAA
5951 6000

NC_001463 TGGATGTGGA TACATCCCAA GGCGCCTGTG ATTAGGGCCT GTGGATGCAG
AF322109 TGGGCATGGA GGAATCCCAC GGCGCGGGTG ATTCGGCCGT GTGGATGTICG
6001 6050

NC_001463 ACTATGTAAC CCGGGGTGGG GAACATAATC AAGGGAATAA TAAATGCAAA
AF322109 GCTATGTAAC CCCGGCTGGG GGAG.TAATT AAT..CATAA TAAA.GCABRA
. 6051 6100
NC_001463 TAAATGTAAC TAACAAGTAG CAAAAGTGTC TGTGTTAGAT GGATGCTGGG
AF322109 T...TGTAAC v v v v it ir eeennennn . e e . .ATGCTGTG
€101 6150

NC_001463 GCCAGATACA TGCGCTTAAC TGGGAAGGAA AACTGGGTTG AAGTAACCAT
AF322109% TC..... Ac. einnn.. .GG...... ...TGTCTTG CAGGARA...T
6151 6200

NC_001463 GGACGGAGAG AAGGAAAGGA AAAGAGAAGG TTTCACTGCG GGACAGCAAG
AF322109 GG.CGGAGAT AAGAAAAG.. AA.GCAAAGG AGCCACT... ..AATCCAGG
6201 6250

NC_001463 GTAAGTATCA ACCCCAGGTA AGTAAGCAAA TAGGGAACAG AAATACTAAC
AF322109 GTAAGTATAA AAAACAGGTA AGTA...... Gt BA,...TAAC
6251 6300

NC_001463 CCATGCTTTG CCTATAAAGG GATATTCCTA TGGAGGATAT CACTAACAAT
AF322109 ... ..., ....TBTAGT TATATT. ... «u.vu.. A... ..CTAACAGT
, 6301 6350
NC_001463 GTGGATATTG CTAGGGATAA ATATGTGTGT CAGTGCAGAG GATTACATAA
AF322109 AAGAGCAGCA CTAGG..... A ... ....GCAGAA ...TACATAA
6351 6400

NC_001463 CACTAATATC AGATCCCTAT GGGITCTCAC CCATAAAAAA TGTGTCTGGG
AF322109 CCATAATATC AGACCCATAT GGGTTCTCTC CCGTGAGAAA TCTGTCAGGA
6401 6450

NC_001463 GTACCAGTGA CTTGTGTAAC AAAAGAATTC GCAAAATGGG GATGTCAACC
AF322109 GTACCTGTAA CTTGTGTGAC AAAAGAATIT AGTAAGTGGG GATGTCAGCC
6451 6500
NC 001463 ACTAGGAGCG TACCCTGATC CAGAAATAGA ATACAGAAAT GTGAGTCAGG -
AF322109 AATAGGAGCC TACCCAGACC CAGACTTAGA ATACAGAAAT ATAAGTAAAC
6501 . 6550

NC_001463 AAGTAGTGAA AGAAGTATAT CAAGAGAATT GGCCATGGAA TACATATCAT
AF322109 AAATATTAGA GGAAGTATAT CAACAAGACT GGCCGTGGAA TACTTATCAT
6551 6600

NC_001463 TGGCCTCTCT GGCAAATGGA GAATGTTAGG TACTGGTTAA AAGAAAATAT
AF322102 TGGCCATTAT GGCARATGGA TAATGTAGTA CAATGGGCAA GGCAAAATTT
6601 6650

NC 001463 GCAAGAAAAT CAACAGAGAA AAAATAATAC AAAAGACGCGT ATAGAGGAAT
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AF322109 ACAGGATAAC CGCAAG.GAA ARAAG..... ...... GGAC CTGGCAGACC
6651 6700

NC_001463 TATTAGCAGG AACTATAAGG GGAAGATTCT GTGTACCATA CCCATTTGCC
AF322109 TATTAGCAGG AAAAATAAGG GGAAGATTCT GTGTACCCTA CCCATTTGCG
6701 6750

NC_001463 TTGTTAAARAT GCACAAAGTG GTGCTGGTAT ACAGCGGCCA TAAA..CAAC
AF322109 CTCCTGGAGT GCATGGAATG GTGCTGGTGG GTTAAGAACA CTAATGCAGG
6751 6800

NC_001463 GAGTCA.GGA AAAGCAGGAA AAATAAAAAT AARATTGCACA GAAGCAAGAG
AF322109 GGGGTATGGA GAAGCAG..A .CATAAGAAT AAATTGCTCA AGGGCAAGAG
6801 6850

NC_001463 CAGTCTCCTG TACAGAGGAC ATGCCATTAG CCTCAATACA AAGAGCATAT
AF322109 CAGTGAGCTG CACAAGTGAA ATGCCCTTAG CATCCCTACA GAGGGTATAT
6851 69500

NC 001463 TGGGATGAGA AAGACAGAGA GAGCATGGCC TTTATGAATA TCAAAGCATG
AF322109 TGGGAAAAGG AGGAACGAAA AAACATGGAG AAAATGACCA TCAAACCTTG
6901 , 6950

NC_001463 TGATAGCAAC CTAAGGTGTC AGARAAGACC TGGAGGGTGT ATGGAAGGAT
AF322109 CAATAAAAAT TTGGAATGCA AGAACAGAA. .G.GGCGATGC GCAGAAGGGT
6951 7000

NC_001463 ACCCTATCCC AGTAGGAGCA GAAATAATCC CTGAAAGTAT GAAATACCTA
AF322109 ATCCAGTACC TCCCAAGGCA GAGTTATTCC CTCCAGCGTT TCAGGATTTA
7001 7050

NC 001463 AGGGGAGCAA AGAGTCAG.. TATGGGGGAA TAAAAGATAA GAATGGAGAA
AF322109 CAGCCA..AA AGGGTACGCA TATGGGGCAC TTAGAG...G GAACAGCAAA
7051 7100

NC_001463 TTAAAATTAC CATTAACATT AAGAGTGTGG GTAAARATTAG CAAATGTGTC
AF322109 TTTCCACAAA GAGTGTCGCT AAGAACATGG GTGAAAATAG CTAACCTGAC
7101 7150

NC_001463 AGAATGGGTA AATGGGACAC CCCCGGATTG GCAAGACAGA ATTAACGGAT
AF322109 AGGATGGGAA AAAGGAAAGC CAGCAGAATG GT...... GG AATACCAG. .
7151 7200

NC_001463 CCAAAGGAAT AAATGGGACG CTCTGGGGAG AGCTTAACAG TATGCATCAC
AF322109 CCAACAGGTT CATTGGTTTG ATACCACGCC ACAATATCAT TTAGGAT...
7201 7250

NC_001463 CTAGGATTTG CCCTTAGCCA GAACGGCAAA TGGTGTAACT ACACCGGGGA
AF322109 .ATGTATTAT CCCGAGCGCC TGAGAACAGG AGTTGTAATT TCACAGGGGA
7251 7300 °

NC 001463 AATAAAATTA GGGCAAGAAA CATTCCAATA TCATTACAAG CCAAACTGGA
AF322109 AATACGAATA GGGCAACATC AGTTTGAGTA TAATTACACC CTGACAAAGA
7301 7350

NC_001463 ACTGTACC.. .GGGAATTGG ACGCAATATC CGGTGTGGCA AGTGATTAGA
AF322109 ATTGCACAAA GGAGAAGTGG AAAGAGTACC CCATGTGGCA TGTCTGGAGG
7351 7400

NC_001463 AACCTGGATA TGGTGGAACA TATGACAGGA GAATGTGTGC AGAGACCACA
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AF322109 CATTTAGATC AARATGAGCA CTTATCTAGC ATATGTTTCA AAAGACCGAG

7401 7450

NC_001463 AAGGCACAAT ATAACAGTAG GAAATGGAAC CATAACAGGG AATTGCAGTA
AF322109 AAGAAATGCA ACACAAATAG GGAACAGTAC ACTGCAAGGG CAATGTAATA

7451 7500

NC_001463 CAACAAACTG GGATGGATGT AATTGCTCAC GATCAGGAAA CTACCTATAT
AF322109 GAAGTAATTG GACAGGATGC CACTGCAATG AGACAGGGAT AAAC..AC..

7501 7550

NC_001463 RAACAGCTCTG AGGGAGGATT GTTATTAATT CTGTGCAGAC AARACAGCAC
AF322109 AACA...... «euiuvnrues trnnnennns ...TGGAGAA TAAATGGCAC

7551 7600

NC_001463 - CCTAACAAGG ATCCTGGGAA CAAATACAAA TTGGACAACT ATGTGGGGAA
AF322109 ....AAAGGG AGC.TT..AT CTCTTA..AA TAGCACTAAT ..... GGAAA

7601 , 7650

NC_001463 TATACAAAAA TTGTTCAGGA TGCGAGAATG CAACATTAGA CAACACAGGA
AF322109 CATCATGGTC TTGTT....A TGCTGGAACA CAACAGTGG. ..... CAGGG

7651 7700

NC_001463 GAAGGAACCT TAGGAGGTGT AGCTAATAAG AACTGTAGCT TGCCTCATAA
AF322109 GTA....... TATGAGAGTC AGCTAA.... A.GTGGAATG AGAGTCTTAA

7701 7750

NC_001463 AAATGAGAGC AACAAGTGGA CTTGTGCCCC AAGACAAAGA GATGGAAAAA
AF322109 AGACGGAGAC TATGGGCTCT GTTTTAATTC AACAAACAGG AATTGTACTA

7751 7800

NC_001463 CAGATTC.GC TATACATAGC AGGAGGAAAA AAGTTTTGGA CACGAATTAA
AF322109 GAAATGGAGC TCGGCACTAT GTAARACAAGA GAGTGATAAA AAACGAC.AC

- 7801 7850

NC_001463 GGCCCAATTC AGCTGTGAAA GTAACATAGG ACAATTAGAT GGAATGTTGC
AF322109 AGCAGATCAT AATTGTGATA GCAGCATATC AGCAATAGAT GGAATGGTAC

7851 : 7900

NC_001463 ATCAGCAAAT ACTATTGCAA AAATATCAAG TAATTAAGGT AAGAGCTTAT
AF322109 ATCAACARAT ATTACTGCAA AGGTATCAAG TAATTAGAGT AAGAGCTTAC

7901 7950

NC_001463 ACATATGGGG TGATAGAAAT GCCAGAAAAC TATGCAAAAA CAAGAATCAT
AF322109 ACATACGGAG TGATTGATAT GCCAGACAAT TATG.AGACC CTACCAGGA.

7951 8000

NC_001463 AAACAGGAAA ARAAGAGAAC TCAGCCACAA GAGGAAGAAG AGAGGCGTTG
AF322109 ....AGGAGA AGGAGAGATC TCGCAAAGGC CAGGAAAAAG AGGGGCGTGG

8001 8050

NC 001463 GCTTGGTCAT TATGCTAGTT ATCATGGCAA TAGTAGCTGC CGCAGGGGCT
AF322109 GCCTGGTCAT CATGTTAGCT ATCATGGCCA TAGTGGCTGC TGCAGGAGCA

8051 8100

NC_001463 TCTCTGGGAG TCGCARACGC GATTCAGCAG TCTTACACTA AGGCAGCTGT
AF322109 TCTCTGGGAG TCGCGAACGC GATTCAGCAG TCCTACACCA GGGACGCTGT

8101 8150

NC_001463 CCAGACCCTT GCTAATGCAA CTGCTGCACA GCAGGATGTG TTAGAGGCAA
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-
AF322109 - CCAGACTCTT GCTAACGCGA CTGCTGTGCA ACAGCAGGTG TTAGAGGCGT

8151 8200

NC_001463 CCTATGCCAT GGTACAGCAT GTGGCTAAAG GCGTACGAAT CTTGGAAGCT
AF322109 CCTATGCCAT GATACAGCAT GTGGCTAAGG GAATACGCAT CCTTGAAGCA

8201 . . 8250

NC_001463 CGAGTGGCTC GAGTGGAAGC TATCACAGAT AGAATAATGC TATACCAAGA
AF322109 CGCGTGGCGA GAATGGAAGT TATGATGGAT AGAATGATGT TATATCAGGA

8251 8300

NC_001463 ATTGGATTGT TGGCACTATC ATCAATACTG TATAACCTCT ACAAAAACAG
AF322109 AGTAGACTGC TGGCATTATC ACCAATATTG TGTAACCTCT ACAAGAGCAG

8301 . 8350

NC_001463 AAGTAGCAAA ATATATCAAT TGGACGAGGT TTAAGGATAA TTGCACATGG
AF322109 ACATAGTGAA TTACATTAAT TGGACAAGGT TTAAAGATAA TTGCACATGG

8351 8400

NC_001463 CAGCAGTGGG AGAGAGGATT ACAGGGGTAT GATACAAACT TAACAATACT
AF322109 CAAGAGTGGG AAAGGGAGAT AAGTGCGCAT GAAGGAAACA TCACTATATT

. 8401 8450

NC_001463 GTTAAAGGAA TCAGCAGCAA TGACACAACT AGCAGAAGAG CAAGCAAGGA
AF322109 ACTCAAAGAA TCAGCAAGGA TAACACAATT AGCACAACAA AAGGTACAAA

8451 , 8500

NC_001463 GGATACCAGA AGTATGGGAA AGTTTAAAAG ACGTCTTTGA TTGGTCAGGA
AF322109 GAATACCAGA TGTGTGGACA GCACTAAGGG AGTCACTAGG ATGGACACAA

8501 8550

NC_001463 TGGTTCTCAT GGCTAAAGTA TATTCCTATT ATAGTAGTAG GATTATTAGG
AF322109 TGGCTGGCTT GGATAAAATA CCTTCCCATA ATAGTAGTAG GGATATTAGG

8551 8600

NC_001463 ATGCATTCTG ATAAGAGCTG TGATATGTGT ATGTCAACCT CTTGTGCAGA
AF322109 ATGCATAATC ATAAGAATAA TGTTGTGTGT AGTACAACCA GTTCTTCAGA

: 8601 8650

NC 001463 TATACAGAAC TCTAAGTACC CCGACATACC AACGGGTCAC AGTCATCATG
AF322109 TTTACAGAAC CTTGACTCAG ACCAGGTATC AACAAGTCAA CTTGGTGATG

8651 8700

NC_001463 GAAACAAGAG CAGACGTCGC AGGAGAABAT CAGGATTTTG GC...GATGG
AF322109 GAGACCCGGG TGCAACTAGA AGAAGAAGAA GAAGAAGACG GAAGGGATGG

8701 8750

NC_ 001463 CTTAGAGGAA TCAGACAA.. .CAGCGARAC AAGCGAAAGA GTGACAGTAC
AF322109 TGGAGATGGC TCAGAGAGAT GCAGCGATCC CGACAACAAA GG...AATTA

8751 _ 8800

NC_001463 AGAAAGCTTG GAGCCGTGCC TGGGAGCTTT GGCAGAACTC ACCCTGGAAG
AF322109 TGAACGCCTG GAGGAGAGCT TGGGTGACTT GGAGAAACTC ACCTTGGCAG

8801 8850

NC_001463 GAGCCATGGA AAAGGGGCCT GCTGAGGCTG CTCGTCCTTC CGCTGACGAT
AF322109 AACACATGGA AGAATGTGGT GGTGGCGCCG TTGGTGATTC CGCTGACAAT

8851 8900

NC_001463 GGGAATCTGG ATAAATGGAT GGCTTGGAGA ACACCACAAA AATAAAAAAA
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i

AF322109

NC_001463
AF322109

NC_001463
AF322109

NC_001463
AF3221009

NC_001463
AF3221009

NC_001463
AF322109

NC_001463
AF322109

NC_001463
AF322109

NC_001463
AF322109

CAGAATTTGG

8901
GAAAGGGTG.
AAAAGGGTGG

8951
GCCARATTCC
.. .AAACTTA

2001
ATGACAAAGC

9051
TATAAGAARA
AATTGTACCC

9101
. TGCTGACRG
ATGCTGACAT

9151
ACACTGTAGC
ACARATGTAAC

9201
CAGAGTTCTA
CAGAGTGCTC

9251
GAGGAGGTAC
GAGGAGCTTC

CTCCTTGGAG

ACTGTGAGAC
ACTGTGAGGA

TGTAAATCAC
TAGGCCTCTC

AAAATGTAAA
.AGAGGAATA

GCAAGTTCAC
GCAA...CCC

ATGTAACAGC
GTGTAACAGC

TCTGAGCTGT
TAGGAGCTCT

GGAGAGTCCC
TGAGGAGCTC

CGAGACCTCA
GG....CTCA

AGRATGGAGA

ATGGGCTARA
CTGTG.....

TTGGGGGGTT
TTCCCGG. ..

GGCCAAATTC
G..CAAGTCA

TATGACAAAG
TGAGATCATG

TGACATATCA
TGATGCCTCA

ATATAAGGAG
ATATADACAG

GAAGGAAAGA

ARAATARAAGGA
TAATAAAGGA

GAACCCCTAA

GAGGACTAAT
«AGGCCTAGG

ATAAGARAAG

CTGTAAATCA
CAGTGA..CA

CAAAATGTAA
CAAACCACAA

GCTGATGCTT
GCTGATGCTT

RAGCTTGCTG
AGCCCTAGAG

. TCCT.AGTC
GTCCTCAGCC

GTGATTGCCT
GTGCTTGCTT

AAGAAAAATA

8550
AACAAGCTAG
AGCGAGATAG

2000
CAAGTTCACT
CTAACTCACT

9050
CTTGGGGGGT

9100
CCGCAAG. ..
TCCTGAGATT

8150
GCTCATGCTG
GCTCATGCTG

9200
CTTGC.ACTT
CTTGCTACTT

9250
TCTCCTCTCC
TCTCCTCTCC

9300
TACTGCCGA.
CA..ACAGAA
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w1 ZE64/1093
PileUp
MSF: 759 Type: N Check: 1376 ..
Name: NC_001463(gag720bp) (SEQ ID NO: 3) Len: 7589 Check: 9060 Weight: o
Name: AF322109 (gag720bp) (SEQ ID NO: 4) Len: 759 Check: 2316 Weight: 0
/!
) 1 50
NC_001463 (gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
AF322109 (gag720bp) e e veerve-ses ATGGTGAGG CAGGCCTCCG GAAGGGGAAA
51 100
NC_001463 (gag720bp} AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
AF322109 (gag720bp) GGAGTACCCC GAGCTAAAAG AATGTCTGAA AAAGGCATGC AAAATAAAAG
101 150
NC_001463 (gag720bp) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
AF322109(gag720bp) TAAGGGCTGE GGGGGAGCGC CTGACAGAAG GAAATTGTCT CTGGTGTATA
151 200
NC_091463(gag720bp) ARMAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAARC CTTGGACAAA
AF322109(gag720bp) AAAACACTAG AGTGTATGTA TGAGGATTGT AGGGAGGAAC CTTGGACCCC
201 250
NC_001463 (gag720bp) AGTAAAATTT AGGACAATAT GGCAGAARGGT GAAGARTCTA ACTCCTGAGG
AF322109 (gag720bp) AGRAAAATGT AAACAATTAT GGAAAAAGTT GAAGCAGGTA GAGCCTGAGG
251 300
NC 001463 (gag720bp) AGAGTAACAA BAAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGGTCTA
AF322109 (gag720bp) AGAGTAGCAA AGCAGACTAT AACTCGTTAA AAGCAACCTT GGCGGGGATA
301 350
NC_001463 (gag720bp) ATGIGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
AF322109 (gag720bp) GTCTGTGTGC ARATGGGAAT GCAGCCCGAG ACACTGCAGG ATGCGATAGC
351 400
NC_001463 (gag720bp) TACAGTAATC ATGAAAGATCG GGTTACTGGA ACAAGAGGAA AAGAAGGAAG
AF322109 (gag720bp) AACCTTAAAC ATGAGAGATG AAGT...... ..ARAARGGAA AGGAA..RAAG
401 450
NC_001463 {(gag720bp) ACAAAAGAGA ARAGGAAGAG AGTGTCTTCC CAATAGTAGT GCAAGCAGCA
AF322109 (gag720bp) CCATCAGAAG AAAAGAAGGG AATATAT..C CCATATTAGT GCAGGCAGGA
451 _ 500
NC_001463 {gag720bp) GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA
AF322109 (gag720bp) GGAGGAAGAG CATGGAGAGC GGTAGAGCCT GCTACCTTTC AGCAGCTCCA
501 550
NC_001463 (gag720bp) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
AF322109 (gag720bp) AACAGTGGCA ATGCAGCATG GACTAGTATC AGAAGAATTT GAAAGGCAGC
551 600
NC_001463(gag720bp) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGARAGTATTG
AF322109 (gag720bp) TAGCATACTA TGCCACCACA TGGACAAGCA AGGATATCTT AGAAGTATTA
601 650
NC_001463 (gag720bp) GCCATGATGC CTGGAAATAG AGCTCAAAARG GAGTTAATTC RAGGGAAATT
AF322109 (gag720bp) GCCATGATGC CAGGAAATAG AGCGCAARRA GAACTAATAC ARGGAAAGTT
651 700
NC_001463 (gag720bp) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
AF322109({gag720bp) AAATGAGGAA GCAGAGAGAT GGAGAAGGCA GAATCCACAA CCTGCGG...
701 750
NC_001463 (gag720bp) CAGGAGGATT AACAGTGGAT ......vevn vnveununsn e
AF322109(gag720bp) .. .GCGGGTT AACCGTGGAT CAGATAATGG GGGTAGGACA AACGAATCAG
751
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NC_001463(gag720bp) .........
AF322109(gag720bp) GCAGCGGCA
PileUp
MSF: 1347 Type: N  Check: 2008
Name: NC_001463 (gag) (SEQ ID NO: 5) Len: 1347 Check: 6959 Weight: 0
Name: AF322109(gag) (SEQ ID NO: 6) Len: 1347 Check: 5049 Weight: 0
//
1 50
NC_001463{gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
AF322109(ga9) .................... ATGGTGAGG CAGGCCTCCG GAAGGGGAAA
51 100
NC_001463 (gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
AF322109 (gag) GGAGTACCCC GAGCTAAAAG AATGTCTGAA AAAGGCATGC AAAATAAAAG
101 150
NC_001463(gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
AF322109(gag) TAAGGGCTGGE GGGGGAGCGC CTGACAGAAG GAAATTGTCT CTGGTGTATA
151 200
NC_001463(gag) AAAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAAA
AF32210% (gag) AABRACACTAG AGTGTATGTA TGAGGATTGT AGGGAGGAAC CTTGGACCCC
201 250
NC_Q01463(gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG
AF322109 (gag) AGAAAAATGT AAACAATTAT GGAAAAAGTT GAAGCAGGTA GAGCCTGAGG
251 300
NC_001463(9a9) AGAGTAACAA AAAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGCETCTA
AF3221089 (gag) AGAGTAGCAA AGCAGACTAT AACTCGTTAA AAGCAACCTT GGCGGGGATA
301 350
NC_001463 (gag) ATGTGTTGCC AMRATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
AF322109 (gaqg) GTCTGTGTGC AAATGGGAAT GCAGCCCGAG ACACTGCAGGE ATGCGATAGC
. 351 400
NC_001463(gag) TACAGTAATC ATGAAAGATGE GGTTACTGGA ACAAGAGGAA AAGAAGGAAG
AF322109 (gag) AACCTTAAAC ATGAGAGATG ........ AA GTAAAAGGAA AGGAA, .AAG
401 450
NC_001463(gag) ACAAAAGAGA ARAGGAAGAG AGTGTCTTCC. CAATAGTAGT GCAAGCAGCA
AF322109(gag) CCATCAGAAG AAAAGAAGGG AATATATCCC ..ATATTAGT GCAGGCAGGA
451 500
NC 001463 (gag) CGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA
AF322109 (gag) GGAGGAAGAG CATGGAGAGC GGTAGAGCCT GCTACCTTTC AGCAGCTCCA
501 .550
NC 001463 (gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
AF322109(gag) AACAGTGGCA ATGCAGCATG GACTAGTATC AGAAGAATTT GAAAGGCAGC
551 ' 600
NC_001463(gag) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGBAGTATTG
AF322109(9a9) TAGCATACTA TGCCACCACA TGGACAAGCA AGGATATCTT AGAAGTATTA
601 650
NC_001463 (gag) GCCATGATGC CTGGAAATAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT
AF322109(gag) GCCATGATGC CAGGAAATAG AGCGCAAAAA GAACTAATAC AAGGAAAGTT
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651 700
NC_001463 (gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA' CCTCCAGCAG
AF322109 (gag) AAATGAGGAA GCAGAGAGAT GGAGAAGGCA GAATCCACAA CCTGCGG. ..
701 750
NC_001463 (gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
AF322109(gag) ...GCGGGTT AACCGTGGAT CAGATAATGG GGGTAGGACA AACGAATCAG
751 800
NC_001463(gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
AF322109(gag) GCAGCGGCAC AGGCTAATAT GGATCAAGCA AGACAAATAT GCCTACAATG
801 850
NC_001463 (gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
AF322109 (gag) GGTTATAACA GCAATAAGAG GAGTTAGGCA TATGGCCCAT AGACCAGGAA
851 900
NC_001463(gag) ATCCAATGCT AGTAAAGCAA AAAACGAATG AGCCATATGA AGATTTTGCA
AF322109(gag) ATCCCATGCT GGTAAGACAA AAACCAAATG AGAACTATGA AGAGTTTGCC
901 950
NC_ 001463 (gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
AF322109(gag) GCAAGGTTGT TAGAAGCAGT GGATGCAGAA CCCGTTACCC AACCTATAAA
951 _ 1000
NC_001463 (gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
AF322109(gag) AGAATATTTA AAGGTAACTC TGTCTTACAC AAATGCAAAT TCGGAATGTC
1001 1050
NC_001463(gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
AF322109(gag) AAAAACATAT GGACAGAGTG TTGGGGCAAA GAGTACAGCA GGCCTCAATA
1051 1100
NC_001463 (gag) GAAGAAAAAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
AF322109 (gag) GAAGAAAAAA TGCAGGCATG CAGGGACATC GGGGGAACAG CATATCAGAT
1101 1150
NC_001463 (gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAA GGGAATGGAC
AF322109 (gag) GCAGTTGCTT GCACAAGCCC TCCGTGGCGG AAAAGAAGAT GGGAAAARAT
1151 1200
NC 001463 (gag) AGCCACAAAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
AF322109 (gag) CTGTAGGGAA CGTGTTATAAC TGTGGAAGGC CCGGACACAG AGCAAAAGAA
1201 1250
NC_001463 (gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAAAGAGAG GACATATGCA
AF322109 (gag) TGCAGACAAG GCATTATATG TCACAACTGT GGAAAAAGAG GGCATATACA
1251 1300
NC_001463(gag) AAAAGAATGC AGAGGAAAGA GAGACATAAG GGGAAAACAG CAGGGAAACG
AF322109(gag) GAAAAACTGC A..... AACA GAAA....AG AAGAAAGGAG CAGGGAAACA
1301 1347
NC 001463 (gag) GGAGGAGGGG GATACGTGTG GTGCCGTCCG CTCCTCCTAT GGAATAA
AF322109(gag) TGAGGAGGGG GCTACGTGTIG GTGCCGTCCG CACCCCCTAT GGAGTAA
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#3

PileUp

MSF: 605

//

NC_001463(5"')
AF322109(5')

NC_001463(5')
AF322109(5!')

NC_001463(5"')
AF322109(5')

NC_001463(5")
‘AF322109(5')

NC_001463(5")
AF322109(5')

NC_001463(5")
AF322109(5")

NC_001463(5"')
AF322109(5"')

NC_001463(5"')
AF322109(5")

NC_001463(5"')
AF322109(5')

NC_001463(5"')
AF322109(5"')

NC_001463(5")
AF322109(5')

NC_001463(5")
AF322109(5")

NC_001463(5"')

Type: N

GTGAGTGCTC

51
TCCGAGGAGG
TCCGAGGAGC

101
GAGTGGAGAG
GAACTGAG. .

151
TCTGTGCAAT
CCCGTGCAAC

201
GAGGAG. ...
GAGTAGCTTG

251
... .AAGADA
CAGCAAGAAA

301
AGGAAGAGGA
AGGAAGTAG.

351
GTCCAGTGGC
GGCTTCCAGC

401
GAGTAAGGTA
. .GTAAGGTA

451
TCTAAATT.G
TCTATTCTAG

501
TCCTGTACAA
TCTTGTT. ..

551

GTAATACAAC
AGAGGGTATA

AF322109(5) GAGAC

Check: 9138

Name: NC_001463(5') (SEQ ID NO: 7) Len: 605

Name: AF322109(5') (SEQ ID NO: 8) Len:

... .GAGTTC
TGAGGAGCTC

TACCGAGACC
TTCGG....C

TGATTACTGA
CTGG

ACCAGAGCGG
ACCGGGGCGG

----------

AGAAGCTCGA

AGAAAGC. ..
TGAGAGTAAT

CAAGTTGCTA
CGGGTTGCCG

T.CGGRAAAR
AACCTCAAAA

AGTGACTCTG
AGTGACTCTG

ARRGAGAAGT
GARAGAGAAGC

AAAABAGGAG
AAATARGCCA

AGCAACACCG
GACAGCGTGG

« .

605
TAGG. . .AGA
GAAGGAAAGA

TCAAAATAAA
TCATAATAAA

GCGGCCGGTG
TCGTGGTTAT

CTCTCGCAGC
TTCTCGCAGC

CTGAGATCTG

GGCCCTGAGA
GAGACCGCGA

TAGCAACAAG
AGGCAACTGC

GAGGAACTGA
GAGGAACCGA

CTGTACGCGG
CTGTACGCGG

GTTGCTGCGA
GCTGTTCTGG

GGATCTCGGT
GGATCTCGAT

TAAGAAAATC
TAAGAAA . TC

GTCCCTCCTA
GTCC.TC..A

GGAGTGATTG
GGAGTGCTTG

TATCGGGAGT
TATCGGG. . .

TGGCGCCCaA
TGGCGCCCAA

AATCCAAGAG

ACTCGGCTTC
GCTCTGCTGC

AGAGAAGAAG
TCAGAAGAAC

AACTTCGGGG
GACTTCGGGG

GGCGAGGCAG
GGCGAGGCAT

GAGGTCTTGG
GAGGTCTTGG

CAGGACCAGG
CAGGACCAAG

CGCCGTGGTG

Check: 5398 Weight: 0
Check: 3740

Weight: 0

: 50
GTCTCTCCTC
GCCTCTCCTC

100
CCTTACTGCC
CTTCA. .ACA

150
CGTCCCTTAA
-.GACCGAAGT

200
CGTGGGGCCC
CGTGGGGCTC

CGACATCAGA

300
TG. .AAAARG
TGTAARARAG

350
TAGAGCARAG
CAGGGGAAAG

400
ACGCCTGAAG
ACGCCTGAA.

450
AGGTT.TCCT
AGGAGATCCT

500
TGGTCGAGAA
CGACCGAGAA

550
ACCCCTGGGA
ACCCCTCAGG

..........

AGTCTAGATA
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x4
PileUp
MSF: 3338 Type: N Check: 5428 ..
Name: NC_001463(pol) (SEQ ID NO: 9) Len: 3338 Check: 8114 Weight: 0
Name: AF322109(pol)} (SEQ ID NO: 10) Len: 3338 Check: 7314 Weight: 0
//
1 50
NC_001463(POL) w'vvurrer vuven... AT GTCACAACTG TGGAAAGAGA GGACATATGC
AF322109(pol) ATGCAGACAA GGCATTATAT GTCACAACTG TGGAAAAAGA GGGCATATAC
51 100
NC_001463(pol) AAAAAGAATG CAGAGGARAG AGAGACATAA GGGGAAAACA GCAGGGAAAC
AF322109(pol) AGARAAACTG CA..... AAC AGARA....A GAAGAAAGGA GCAGGGAAAC
_ 101 150
NC_001463 (pol) GGGAGGAGGG GGATACGTGT GGTGCCGTCC GCTCCOTCCTA TGGAATAACT
AF322109 (pol) ATGAGGAGGG GGCTACGTGT GGTGCCGTCC GCACCCCCTA TGGAGTAACG
151 200
NC_001463 (pol) TCAGCACCAC CTATGGTTCA GGTCCGCATA GGTTCCCAGE AGAGGAACTT
AF322109(pol) CAAGCACCAC TAATAGTTAG GGTACAAATA GGGAATCAGG AGAAACAATT
_ 201 250
NC_001463 (pol) GTTATTTGAT ACCGGGGCGG ACCGAACTAT AGTTAGATGG CATGAGGGCT
AF322109(pol) ATTATTTGAC ACAGGGGCAG ATAAAACGAT AGTAAGAATG CATGATGGAA
251 300
NC_001463 (pol) CGGGAAACCC AGCCGGAAGG ATAAAACTGC AAGGAATAGG AGGAATAGTA
AF322109(pol) CAGGGATTCC AAACGGAAGA ATAAAATTAC AAGGGATAGG AGGAATAGTA
301 350
NC_001463 (pol) GAAGGAGAAA AATGGAATAA TGTAGAATTA GAATATAAAG GAGAAACAAG
AF322109(pol) GAAGGAGAAA AATGGAATAA AGTACCCATG ACATATAAGG GAGAAACATC
351 400
NC_001463 (pol) AAAGGGAACA ATAGTAGTGT TACCACAAAG TCCAGTAGAA GTATTAGGAC
AF322109(pol) CTGCCCAAGC TTGGTTGTGC TAAGAGATAG CCCAGTAGAA GTATTGGGAA
. 401 450
NC_001463(pol) GAGATAACAT GGCCCGATTT GGAATAAAGA TAATAATGGC AAATTTAGAG
AF322109(pol) GAGATAACAT GGRAGCATTC GGCGTAACCC TAATAATGGC AAATTTAGAA
451 500
NC_001463 (pol) GAAAAAAGAA TCCCAATTAC AAAAGTAAAA TTGAAAGAGG GATGTACGGG
AF322109 (pol) GATAAGAAAA TTCCCACAAT ACCAGTAGAA TTGAAAGAAG GATGTAAAGG
501 550
NC_001463 (pol) TCCACATGTC CCACAATGGC CATTAACAGA AGAGAAATTA AAAGGTCTAA
AF322109 (pol) GCCACATGTG CCCCAGTGGC CATTAACAGC AGAGAAATTA CAAGGACTAA
551 600
NC_001463 (pol) CAGAAATCAT AGATAAATTA GTGGAAGAAG GAAAACTAGG AAAGGCACCC
AF322109 (pol) CAGGAATAGT AGAAAAATTA CTACAGGAAG GARAATTGGC AGAGGCCCCA
601 650
NC_001463(pol) CCACATTGGA CATGTAATAC TCCAATCTTT TGCATAAAAA AGAAATCAGG
AF322109 (pol) GAGGGATGGA CGTGGAACAC GCCCATCTTC TGCATAAAAA AGAAGTCAGG
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651 700
NC_001463(p01) GAAGTGGAGA ATGTTAATAG ATTTCAGAGA ATTGAACAAA CAGACAGAAG
AF322108% (pol) AAAATGGAGA ATGTTAATAG ATTTTAGGGA ATTAAATAAG CAAACAGCAC
701 750
NC_001463(p01) ATTTAACAGA AGCGCAGTTA GGACTCCCGC ATCCGGGAGGE ACTACAAAAG
AF322109(pol) ATTTAGCAGA AGCGCAGCTA GGACTGCCAC ACCCAGGAGCE GTTGCAAAGG
751 800
NC_001463(pol) AAAAAACATG TTACAATATT GGACATAGGA GATGCATATT TTACTATACC
AF322109(pol) AAAAAGAATG TAACAATTCT GGACATAGGA GATGCATATT TCACAATTCC
801 ‘ 850
NC_001463(pol) CCTATATGAA CCATATCGAG AGTACACATG TTTTACTCTA TTAAGTCCTA
AF322109 (pol) CTTATACGAG CCCTATCAGA AATATACATG CTTCACACTC CTAAGTCCTA
851 900
NC_001463(p01) ATAATCTAGG ACCATGTAAA AGATACTATT GGAAAGTGCT GCCACAAGGT
AF322109(pol) ACAATTTGGG ACCATGTAAA AGGTATTATT GGAAAGTATT ACCCCAGGGA
901 950
NC_OOl463(pol) TGGARATTGA GTCCATCTGT ATATCAATTT ACTATGCAGG AGATCTTAGA
AF322109 (pol) TGGAAATTGA GCCCAGCTGT ATATCAATTC ACCATGCAAA GCGTTGTTAAA
951 1000
NC_001463(p01) GGATTGGATA CAGCAGCATC CAGAAATTCA ATTTGGCATA TATATGGATG
AF322109(pol) AGGATGGATA CAACAGCATA AAAACATACA ATTTGGAATA TATATGCATG
1001 1050
NC_001463(pol) ATATTTACAT AGCGAAGTGAT TTAGAAATTA ARAAAGCATAG AGAAATACGTG
AF322109(P01) ATATCTATAT TGGAAGTGAT CTAACGATAG CCCAACATAGZ GAAGATARTA
1051 1100
NC_001463(pol) AAAGATTTAG CCAATTATAT TGCCCAATAT GGATTCACTC TGCCAGALGA
AF322109 (pol) GAAGAATTAG CCTCATTTAT AGAACAATTT GGGTTTACAT TACCAGAAGA
1101 1150
NC_001463(pol) GAAGAGACAA AAGGGATATC CAGCAAAATC GCTAGCATTT GAACTACACC
AF322109(p01) TAAGAGACAA GAGGGCTATC CAGCAAAATG GCTAGGATTC GAGCTACATC
1151 1200
NC_001463(p01) CGCAGACCTG GAAATTTCAG AAGCATACAT TACCTGAATT AACAAAGGGA
AF322109(pOl) CAGAAAAATG GAAATATCAA AAGCATAAAT TGCCGGAATT ACAAGAGGGC
1201 1250
NC_001463(pOl) ACAATAACAT TAAATAAATT ACAGAAATTA GTAGGAGAAT TAGTATCGAG
AF322109(pol) GTAATAACCC TGAACAAATT ACAGAAGATA CTAGGGGAAT TAGTGTGGAG
: 1251 1300
NC 001463 (pol) ACAATCCATA ATTGGGAAAR GCATTCCTAA CATTCTGARAA TTAATGGAAG
AF322109(pol) ACAATCCTTG ATAGGAAAGA GCATCCCCAA TATCATAARA TTAATGGAAG
1301 1350
NC_001463(p01) GAGATAGAGA ATTACAAARGT GAAAGAAAAA TTGAAGAAGT ACATGTGAAR
AF322109(p01) GAGATCGCGC ATTACAAAGT GAAAGGAAAA TAGAAAGAAT ACATGTACAA
1351 1400
NC_001463(pol) GAATGGGAAG CATGTAGGAA AAAATTAGAA GAAATGGAAG GAAATTATTA
AF322109 (pol) GAATGGGAAG CATGTCAAAA GAAATTAGAT GAAATGGTAG GAAATTATTA
1401 1450
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NC_001463 (pol) TAATARAGAC AAAGATGTCT ATGGACAATT GGCTTGGGGA GACAAAGCTA
AP322109(pol) CAGAGAAGAA GARGATATCT ATGGACAAAT AACTTGGGGG GATAAGGCAA
1451 1500

NC_001463 (pel) TAGRATATAT AGTGTATCAG GAGARAGGGA ARCCATTATG GGTAAATGTG
AF322109 (pol) TAAAATACAT AGTATTCCAA AGGAAAGGGG AACCCCTATG GGTAAATGTA
1501 1550

NC 001463 (pol} GTTCACAATA TAAAGAACCT ARGCATCCCG CARACAGGTTA TTAAAGCAGC
AF322109 (pol) GTACATGACA TAAAAAATTT GAGTCTCCCA CAGCAAGTGA TAAAAGCAGC
. 1551 1600

NC_001463 (pol) GCAARAATTA ACCCAAGAAG TCATCATTAG GACAGGAAAAR ATACCATGGA
AF322109(pol) ACAGAAATTA ACCCAGGAAG TAATCATAAG AACAGGAAAA ATCCCATGGC
1601 1650

NC_001463 (pol) TATTGTTGCC AGGGAAAGAA GRAGATTGGA GACTAGAATT GCAATTAGGG
AF322109(pol) TGCTACTACC AGGAAGAGAA GAAGACTGGA GATTAGAACT GCAGGTAGGG
1651 1700

NC_001463 (pol) AACATCACAT GGATGCCARA ATTTTGGTCC TGTTATCGAG GA.CATACAA
AF322109(pol) AACATCACGT GGATGCCATC ATTTTGGTCA TGTTATCGAG GAGCACCCAA
1701 : 1750

NC_001463(pol) GATGGAGAAA AAGAAATATA ATAGAAGAAG TAGTAGAAGG GCCTACATAT
AF322105(pol) G.TGGAAAARG AAGGAACATA GTGGCAGCAG TGGTAGATGG ACCGACATAT
1751 1800

NC_001463(pol) TATACAGATG GAGGAAAAAA GAATAAAGTA GGAAGTCTAG GGTTCATAGT
AF322109(pol) TATACAGATG GGGGAAAGARA AAACGCACAG GGAAGCTTTG GCTTCATCTC
1801 1850

NC_001463(pol) ATCAACAGGG GAAAAATTTA GAAAGCATGA AGAGGGCACA AACCAGCAAC
AF322109(pol) CCCAACAGGA GAAAAGTTCA GAARGGCATGA AGATGGAACT AATCAGGTAT
1851 1900

NC_001463(pol) TAGAATTAAG AGCCATACAG GAAGCTCTAA AACAAGGGCC TCAAACAATG
AF322109(pol) TAGAATTAAG GGCAATAGAA GATCCATGTA AACAAGGACC TGAAAGCATG
1201 1950

NC_001463{pol) AATTTAGTAA CAGATAGTAG ATATGCATTT GAATTTTTAT TAAGAAATTG
AF322108(pol) AACATTGTAA CTGACAGCAG GTATGCTTAT GAATTCATGC TCCGAAACTG
1951 . 2000

NC 001463 (pol) GGATGAAGAA GTAATAAAGA ATCCRATTCA AGCAAGAATT ATGGAAATTG
AF322109(pol) GGATGAACAG GTCATAAGAA ACCCCATTCA GGCAAGAATC ATGGCAGAAG
2001 2050

NC_001463 (pol} CCCACAAGAA AGATAGGATA GGAGTGCATT GGGTGCCAGG ACATAAAGGG
AF322109(pol) TGCACAAGARA BAAGCAGGTA GGAATACACT GGGTGCCAGG GCATAAAGGA
2051 - 210¢C

NC_001463 (pol) ATTCCCCAAA ATGAAGAAAT AGACAAATAT ATTTCGGAAA TATTTCTTGC
AF322109(pol) ATACCTCAGA ATGAAGAGAT AGACCAGTAC ATATCAGAAG TATTCTTAGC
2101 2150

NC_ 001463 (pol) AAAAGAAGGA GAAGGAATTC TCCCAAAAAG AGAAGAGGAT GCAGGGTATG
AF32210%{(pol) ACGAGAAGGA ACAGGGATAT GTGAAAAAAG GAAGGAAGAT GCTGGATATG

' 2151 . 2200
NC_001463(pol) ATTTAATATG CCCAGAAGAG GTTACCATAG AGCCAGGACA AGTGAAATGC
AF322109(pol) ATTTATTATG CCCGCATGAG GTAATACTTA AACCCCAAGA AGTAAAACGG
2201 2250
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NC_001463 (pol) ATCCCCATAG AGCTAAGATT ARATTTAAAG AAATCACAAT GGGCTATGAT
AF322109 (pol) ATCCCAATAG ACCTAAAATT AAAATTGAAA GAAAAGCAAT GGGCCATGAT
2251 2300
NC_001463 (pol) TGCTACAARA AGCAGCATGG CTGCCAAAGG AGTGTTCACA CAAGGAGGAA
AF322109 (pol) AAGTGGGAAA AGTAGCGTTG CAGCAAAAGG AATATTTGTA CAAGGAGGCA
2301 2350
NC_001463 (pol) TCATAGACTC AGGATATCAG GGACAAATAC AGGTAATAAT GTATAATAGC
AF322109 (pol) TAATAGATTC AGGGTATCAG GGACAAGTAC AAGTCATCCT ATATAATAGT
. 2351 2400
NC_001463 (pol) AATAAAATAG CAGTAGTCAT ACCCCAAGGG AGAARATTTG CACAATTAAT
AF322109 (pol) AATAAGATAG AGGTCAAAAT ACCACAAGGC AGGAAATTTG CCCAATTAAT
2401 2450
NC_001463(pol) ATTAATGGAT ARAAAGCATG GAAAATTGGA ACCCTGGGGG GAAAGCAGRA
AF322109 (pol) ATTAATGAAC TTACAACATG AAGAATTAGA AGAATGGGGA AAGGAAAGAA
2451 2500
NC_001463 (pol) AAACAGAAAG GGGAGAAAAA GGATTTGGGT CTACAGGAAT GTATTGGATA
AF322109(pol) AAACAGAAAG AGGAACARAA GGATTTGGGT CTACAGGAGC ATTTTGGATA
2501 2550
NC_001463(pol) GAAAATATTC CTCTGGCAGA GGAAGACCAC ACAARATGGC ATCAAGATGC
AF322109 (pol) GAGAATATTC CCCAAGCAGA GGAAGAACAT TACAAATGGC ATCAAGATGC
2551 2600
NC_001463 (pol) CCGATCATTG CATCTAGAAT TTGAAATTCC AAGAACAGCA GCAGAAGACA
AF322109(pol) TAGATCTCTG CAGCTAGAAT TCAAGATACC TAGAGCAGCA GCAGAAGACA
2601 2650
NC_001463 (pol) TAGTAAATCA ATGTGAAATA TGCAAAGAAG CGAGGACACC TGCAGTAATT
AF322109 (pol) TTATACAGCA CTGTGAGGTA TGTCAAGAAG GCAAACCCGC AGCGATCACG
2651 2700
NC_001463(pol) AGAGGCGGAA ACAAAAGGGG GGTAAATCAT TGGCAAGTGG ATTATACCCA
AF322109(pol) AGAGGGGGAA ATAAAAGAGG AATAGATCAT TGGCAGGTAG ACTATACACA
2701 2750
NC_001463 (pol) TTATGAAAAT ATCATACTAT TAGTATGGGT AGAAACARAT TCAGGACTAA
AF322109 (pol) TTACAAAGAA CACATAATAT TAGTATGGGT AGAGACTAAT TCAGGATTAA
2751 2800
NC_001463 (pol) TATATGCAGA AARAGTAAAA GGAGAATCAG GGCAAGAATT CAGAATAAAA
AF322100 (pol) TATTTGCAGA GAAAGTAARA GGAGAATCAG GACAAGAATT TAGGATGCAG
2801 2850
NC_001463 (pol) GTGATGCATT GGTATGCATT ATTTGGTCCA GAGTCATTGC AGTCAGACAA
AF322109 (pol) ACATTGAAAT GGTATGCTTT GTTTCAACCA AAATCAGTGC AATCAGATAA
2851 2900
NC 001463 (pol) TGGACCTGCA TTTGCAGCAG AGCCCACACA GCTGTTAATG CAATACCTAG
AF322109 (pol) TGGGACAGCC TTCACAGCTG AGGCTACGCA GCATCTAATG AAGTATTTAG
2901 2950
NC_001463 (pol) GAGTARAACA CACAACAGGC ATACCTTGGA ATCCACAGTC TCAGGCTATA
AF322109 (pol) GGATTCAGCA CACTACGGGT ATTCCGTGGA ACCCCCAGTC ACAAAGTTTA
2951 ~ 3000
NC_001463 (pol) GTAGAAAGGG CACATCAACT ATTGAAAAGC ACTTTARAGA AGTTCCAGCC
AF322109 (pol) GTAGAAAGAG CTCATCAAAC ATTAAAACAC ATGTTAGAAA AATTAGAACC
3001 3050
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NC_001463 (pol) ACAATTTGTC GCTGTAGAAT CAGCCATAGC AGCAGCCCTA GTCGCCATAR
AF322109 (pol) ACAATTTGTG GCCCTACAGT CTGCCATCGC AGCCACTCTA GTTGCGCTCA
3051 3100
NC_001463 (pol) ATATAAAAAG AAAGGGTGGG CTGGGGACAA GCCCTATGGA TATTTTTATA
AF322109(pol) ATATAAAAAG ARAGGGTGGA CTAGGGGCAA GCCCTATGGA TATTTACATA
3101 3150
NC_001463(pol) TATAATAAAG AACAGAAAAG AATAAATAAT AAATATAATA AAAATTCTCA
AF322109(pol) TATAATAAGG AGCAACAAAG ACAACAAGAT AATAGTAATA AATTAATTCA
3151 3200
NC_001463 (pol) AAAAATTCAA TTCTGTTATT ACAGAATAAG GAAAAGAGGA CATC.AGGAG
AF322109(pol) GAAAA...AA TTTTGTTATT ACAGGATCAG AAAAAGAGGC CATCCAGGAG
3201 3250
NC 001463 (pol) AGTGGAAAGG ACCAACCCAG GTACTGTGGA AAGGGGAAGG AGCCAATTGT
AF322109 (pol) AGTGGAACGG CCCAACTGAG GTACTGTGGG AAGGGGAAGG AGCCA.TAGT
3251 3300
NC_001463(pol) GGTAAAGGAT ATAGAAAGTG AAAAGTATTT AGTAATACCT TACAAAGATG
AF322109(p01) AGTTAAAGAC AAAGAAAGTG ATAGATATCT AGTCATCCCA TATAAAGATG
3301 _ 3338
NC_001463(pol) CAAAATTCAT CCCGCCACCA ACAAAAGAAA AGGAATAA
AF322109(p01) CAARATTTAT TCCGCCACCG TCGGAACAGA AGGGATAG
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PileUp

MSF: 408

Type: N

Check:

517

Name: NC_001463{(rev) (SEQ ID NO: 11) Len: 408 Check: 7287

Name: AF322109(rev) (SEQ ID NO: 12)Len: 408

//

NC_001463 (rev)
AF322109(rev)

NC_001463 (rev)
AF322109(rev)

NC_001463 (rev)
AF322109 (rev)

NC_001463 (rev)
AF322109 (rev)

NC_001463 (rev)
AF322109 (rev)

NC_001463 (rev)
AF322109(rev)

NC_001463 (xrev)
AF322109 (rev)

NC_001463 (rev)
AP322109 (rev)

NC_001463 {rev)
AF322109 (rev)

1
ATGGATGCTG

51
TGAAGTAACC

101
CGGGACAGCA
ATCCAGGACC

151
CACAGTCATC

201
TTGGCGATGG
GTGGAGATGG

251
ACAGTACAGA
A...TTATGA

301
CTGGAAGGAG
TTGGCAGAAC

351
TGACGATGGG
TGACAATCAG

GGGCCAGATA

ATGGACGGAG
ATGG.CGGAG

AGATATACAG
AGGTATCAAC

ATGGAARACARA
. .GCAACTAG

CTTAGAGGAA
CTCAGAGAGA

AAGCTTGGAG
ACGCCTGGAG

CCATGGRARA
ACATGGAAGA

AATCTGGATA
AATTTGGCTC

CATGCGCTTA

..........

AGAAGGAAAG
ATAAGAAARG

AACTCTAAGT
AAGTCAACTT

GAGCAGACGT
AAGAAGAAGA

TCAGACARCA

......

CCGTGCCTGG
GAGAGCTTGG

GGGGCCTGCT
ATGTGGTGGT

AATGGATGGC
CTTGGAGAGA

Check: 3230

ACTGGGAAGG

GAAAAGAGAA
. -A.AGCAAA

ACCCCGACAT
GGTGATGGAG

CGCAGGAGAR
AGAAGAAGAC

GCGAAACAAG
GCGATCCCGA

GAGCTTTGGC
GTGACTTGGA

GAGGCTGCTC
GGCGCCGTTG

TTGGAGAACA
ATGGAGAGAA

Weight: 0
Weight: 0

50
AAAACTGGGT

100
GGTTTCACTG
GGAGCCACTA

150
ACCAACGGGT
ACC. .CGGGT

200
AATCAGGATT
GGAAGGGATG

250
CGAAAGAGTG
CAACARAGGA

300
AGARCTCACC
GARACTCACC

350
GTCCTTCCGC
GTGATTCCGC

400
CCACAAAAAT
CCCCTAARAG

81

B E73/1091




200480043938. 6

i

=6

PileUp
MSF: 691 Type: N Check: 6528
Name: NC_001463 (vif) (SEQ ID NO: 13) Len: 691 Check: 5882 Weight: 0
Name: AF322109(vif) (SEQ ID NO: 14) Len: 691 Check: 646  Weight: 0
//
1 50
NC_001463 (vif) ATGCAAAATT CATCCCGCCA CCAACAAAAG AAARGGAATA ABAAACCTGG
AF322109 (vif) ATGCAAAATT TATTCCGCCA CCGTCGGAAC AGAAGGGATA GAAGAATAGG
51 100
NC_001463 (vif) ACCAGAATTA CCCTTAGCAC TATGGATACA TATAGCAGAA AGCATTAATG
AF322109 (vif) TCCAGAATTG CCTTTATCTT TATGGACTTA TACAGCATAC AGCATAAATA
101 _ 150
NC_001463 (vif) GGGATAGCTC ATGGTACATA ACAATGAGAC TGCAACAGAT GATGTGGGGA
AF322109 (vif) AAGATCCCGC ATGGTATACA ACCCTAAGAC TGCAGCARAT GATGTGGCAT
151 200
NC_001463 (vif) AAAAGAGGAA ATAAGTTACA ATATAAGAAT GAAGACAGGG AATATGAAAA
AF322109 (vif) AGGAGGGGAA ATAAATTGAC ATATGTCAGG GAAAATGCAC AGTACGAGGA
201 250
NC_001463 (vif) TTGGGAAATT ACATCATGGG GATGGAAAAT GCACCTAAGG AGAGTGAAAC
AF322109 (vif) GTGGGAAATG ACCTCGTATG AGTGGAGGAT AAGAATGAGA AGGGACAARA
251 300
NC_001463 (vif) AATGGATACA AGACAACAGG AGAGGAAGC. CCATGGCAGT ACAAAGTAGG
AF322109 (vif) CAAAAAGTCA TC.CAAGAGG GCATACTTCG CCATGGCAAT ATCGGAGACA
. 101 350
NC_001463 (vif) AGGAACATGG AAAAGTATAG GAGTGTGGTT CCTGCAAGCA GGAGATTACA
AF322109 (vif) GGATGGATGG AAGGATGTGG GAACGTGGTT CCTACAGCCA GGGGACTATA
351 400
NC_001463 (vif) GAAAGGTAGA CAGGCACTTC TGGTGGGCAT GGAGGATACT GATATGTTCC
AF322109(vif) GAARGGCGGA TCAGCAGTTC TGGTTCGCTT GGAGAATAGT GTCGTGTTCA
401 450
NC_001463 (vif) TGCAGGAAAG AAAAGTTTGA TATAAGAGAA TTTATGAGAG GAAGACATAG
AF322109 (vif) TGTAAAAAGG AAGGATTTAA CATAAGAGAA TTTATGCTAG GTACCCATAG
451 500
NC_001463 (vif) ATGGGATTTG TGCAAATCCT GTGCTCAAGG AGAAGTAGTA AAGCATACTA
AF322109 (vif) ATGGGATTTG TGTAAGTCGT GTTGCCAGGG TGAAGTAGTA AAGAGAACAC
501 550
NC_001463 (vif) GAACAAARAG TCTGGARAGA CTAGTACTGC TACAGATGGT AGAACAGCAT
AF322109 (vif) AACCCTACAC CTTGCAAAGG CTCACGTGGC TTAAATTAAC AGAAGACCAT
551 600
NC_001463 (vif) GTGTTTCAAG TATTGCCATT GTGGAGAGCC AGGAGAAGTA GTACAACAGA
AF322109 (vif) GTATTTCAAG TAATGCCCTT GTGGAGAGCT CGCAAAGGGA TTACCATAGA
601 650
NC_001463 (vif) TTTCCCATGG TGCAGGGACA CAACGGGATA CACGCATGCG TGGTCTGTCC
AF322109 (vif) CTTTCCCTGG TGCAGGGACA CAAAAGGATT CCTGGAGCCG TGGACAACGC
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651 ' 691
NC_001463 (vif) AGGAGTGCTG GTTGATGGAA TATCTCTTAG AGGATGAGTG A
AF322109(vif) AAGAGTGTTG GCAAATAGAG TATCCCTTGG AGGATGAGTG A
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MSF: 736 Type:

N

Check:

513

Name: NC_001463 (gag720bp) (SEQ ID NO: 15) Len: 736 Check: 4701 Weight: 0

Name: >AF015181 (SEQ ID NO: 16) Len: 736 Check: 5812  Weight: 0
//
1 50
NC_001463 (gag720bp) .ATGGTGAGT CTAGATAGAG ACATGGCGAG GCAAGTCTCC GGGGGGAAAA
>AF015181 GCTGTAGACT CTGTAATGTT CCAACAA.AT GCAARA....C AGTAGCAATG
51 100
NC_001463 (gag720bp) GAGATTATCC TGAGCTCGAA AAATGTATCA AGCATGCATG CAAGATAAAA
>AF015181 CAGCATGGCC TCGTGTCCGA GGATTTTGAA AGACAGTTAG CAT.ATTATG
. 101 150
NC_001463 (gag720bp) GTTCGACTCA GAGGGG..AG CACTTGACAG AAGGAAATTG TTTATGGTGC
>AF015181 CTACTACCTG GACAAGTAAA GACATACTAG AAGTA..TTG GCCATGATGC
151 200
NC_001463 (gag720bp) CTTAARACA. ...TTAGATT ..ACATGTTT GAGGACCAT. .AAAGAGGAA
>AF015181 CTGGGAATAG GGCTCAGAAA GAACTTATTC AAGGGRAAATT GAATGAAGAA
201 250
NC_001463 (gag720bp) CCTTGGACAA AAGTAAAATT TAGGACAATA TGGCAGAAGG .TGAAGAATC
>AF015181 GCA..GACAG GTGGAGAAG. ..GAACAATC CACCAGGAGG ATTAACAGTG
251 300
NC_001463 (gag720bp) TAACTCCTGA GGAGAGTAAC AAAAAAGACT TTATGTCTTT GCAGGCCACA
>AF015181 GATCAAATTA TGGGGGTAGG ACAAACAAAT CAAGCA.... GCAGCACAAG
301 350
NC_001463 (gag720bp) TTAGCGGGTC TAATGTGTTG CCAAATGGGG ATGAGACCTG AGACATTGCA
>AF015181 CTAACATGGA TCAGGCAA.G ACAAATATGC CT...ACAAT GGGTAATAAA
351 400
NC_001463 (gag720bp) AGATGCAATG GCTACAGTAA TCATGAAAGA TGGGTTACTG GAACAAGAGG
»AF015181 CGCCTTAAGA GCAGTAAGGC ATATGGCTCA TAGGCCAGGG AATCCAATGC
401 450
NC_001463 (gag720bp) AAAAGAAGGA AGACAAAAGA GAAAAGGAAG AGAGTGTCTT CCCAATAGTA
SAF015181 TAGTAAAGCA A...AAAACA AATGAGCCAT ATGAAGAATT TGCAGCAAGA
. 451 500
NC_001463 (gag720bp) GTGCAAGCAG CA..GGAGGG AGAAGCTGGA AAGCAGTAGA TTCTGTAATG
>AF015181 CTGCTAGAAG CAATAGATGC AGAAGCGGTT ACACAGCCCA TAAAAGAGTA
501 550
NC_001463 (gag720bp) T.TCCAGC.A ACTGCAARACA GTAGCAATGC AGCATGGCCT CGTGTCTGAG
>AF015181 TCTAAAGCTA ACATTATCCT ATACARATGC AGC..... CT CA........
551 500
NC_001463 (gag720bp) GACTTTGAAA GGCAGTTGGC ATATTATGCT ACTACCTGGA CAAGTAAAGA
>AF015181 GATTGTCAAR AGCAAATGG. AGAGAGTGCT AGGACAAMGA ...GTACA.A
601 650
NC_001463 (gag720bp) CATACTAGAA GTATTGGCCA TGATGCCTGG AAATAGAGCT CAAAAGGAGT
»AF015181 CAGGCTAGT. GTAGAAAAAA AAATGCAAGC ATGT. ...v' tnovvneen..
651 700
NC 001463 {gag720bp) TAATTCAAGG GAAATTAAAT GAAGAAGCAG ARAGGTGGAG AAGGAATAAT
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NC_

NC_

NC_

NC_

NC_

PilgUp

Name: NC_001463(gag)
Name:

NC_001463{gag)

_ >AF015181

NC_001463 (gag)

>AF015181

001463 (gag)
>AF015181

001463 (gag)
>AF015181

001463 (gag)
>AF015181

001463 {gag)
>AF015181

001463 (gag)
>AF015181

NC_001463 (gag)

>AF015181

NC_001463 (gag)

>AF015181

NC_001463{gag)

>AF015181

NC_001463{(gag)

>AF015181

NC_001463 (gag)

" >AF015181

»>AF015181 ..........
701
NC_001463 {gag720bp)
>AF015181 .......
MSF: 1347 Type: N

>AF015181 (SEQ ID NO:

1
ATGGTGAGTC

51
AGATTATCCT

101
TTCGACTCAG

----------

151
AAMACATTAG

..........

201
AGTAAAATTT

..........

251
AGAGTAACAR

........

301
ATGTGTTGCC

351

TACAGTAATC

401
ACAAAAGAGA

451
GGAGGGAGAA

501
AACAGTAGCA
AACAGTAGCA

551
TGGCATATTA
TAGCATATTA

Check: 939

18) Len:

TAGATAGAGA

..........

..........

..........

ATGCAGCATG
ATGCAGCATG

TGCTACTACC
TGCTACTACC

1347

CATGGCGAGG

AGTAGATTCT
TGTAGACTCT

GCCTCGTGTC
GCCTCGTGTIC

TGGACARAGTA
TGGACAAGTA

736

CCACCACCTC CAGCAGGAGG AGGATTARACA GTGGAT

(SEQ ID NO: 17)Len: 1347 Check: 6959
Check: 3980

CAAGTCTCCG

----------

..........

..........

GTAATGTTCC
GTAATGTTCC

TGAGGACTTT
CGAGGATTTT

ARGACATACT
AAGACATACT

Weight: 0
Weight: ¢

50
GGGGGAAAAG

..........

150

200

250

300

350

400

450
GCARGCAGCA

500
AGCAACTGCA
AACARATGCA

550
GARAGGCAGT
GAAAGACAGT

600
AGBRAGTATTG
AGAAGTATTG
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601 650

NC_001463 (gag) GCCATGATGC CTGGAAATAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT
>AF015181 GCCATGATGC CTGGCGAATAG GGCTCAGAAA GAACTTATTC AAGGGAAATT

‘ 651 700

NC_001463 (gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
>AF015181 GAATGAAGAA GCAGACAGGT GGAGAAGGAA CAATCCACCA ......v....

701 750

NC_001463 (gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AF015181 ..GGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA

751 800

NC_ 001463 (gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
. >AF015181 GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGACAAATAT GCCTACAATC
801 850

NC_001463(gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
>AF015181 GGTAATAARAC GCCTTAAGAG CAGTAAGGCA TATGGCTCAT AGGCCAGGGA

851 900

NC_001463(gag) ATCCAATGCT AGTAAAGCAD AAARCGAATG AGCCATATGA AGATTTTGCA
>AF015181 ATCCAATGCT AGTAAAGCAA AAAACAAATG AGCCATATGA AGAATTTGCA

301 950

NC_QOl463(gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
>AF015181 GCAAGACTGC TAGAAGCAAT AGATGCAGAA GCGQTTACAC AGCCCATAAA .

951 1000

NC_001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
>AF015181 AGAGTATCTA AAGCTAACAT TATCCTATAC AAATGCAGCC TCAGATTGTC

1001 1050

NC_001463(9a9) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AF015181 AAAAGCAAAT GGAGAGAGTG CTAGGACAAA GAGTACAACA GGCTAGTGTA

. 1051 1100
NC_001463(gag) GAAGAAAAAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
>AF015181 GAAAAAAADD TOCAAGCA TG Tt i ittt v e s st eesn o savenenean

1101 . 1150

NC_001463(gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAA GGGAATGGAC
SAFOLSLI8L v te et tr e ottt e e e

1151 o 1200

NC_001463 (gag) AGCCACAAAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
SAFOLSLIBL vttt ettt e e e

1201 1250

NC_001463(gag) TGTAGACAAG GAATCATATG TCACRACTGT GGAAAGAGAG GACATATGCA
SAF(015181 v s e a N e e et as ae e et et e aires e eaeensese

1251 1300

NC _001463(gag) AARAGAATGC AGAGCAAAGA GAGACATAAG GGGAAAACAG CAGGGAAACG
SAFOLSLBL oottt ittt e e

1301 1347
NC_001463(gag) GCGAGGAGGGG GATACGTGTG GTGCCGTCCG CTCCTCCTAT GGAATAA
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MSF: 727 Type: N Check: 1231
Name: NC_001463(gag720bp) (SEQ ID NO: 19} Len: 727 Check: 1714 Weight: 0
Name: >AF402664 (SEQ ID NO: 20) Len: 727 Check: 1659 Weight: 0
Name: >AF402665 (SEQ ID NO: 21) Len: 727 Check: 331 Weight: O
Name: >AF402666 (SEQ ID NO: 22) Len: 727 Check: 7190 Weight: O
Name-:: >AF402667 (SEQ ID NO: 23) Len: 727 Check: 9833 Weight: 0O
Name: >AF402668 (SEQ ID NO: 24) Len: 727 Check: 504 Weight: ©
//
: 1 50
NC_001463 (gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
>AF402664 ....... .TC AAGCAGCAGG .AGGGAGAAG CTGGAAAGCA GTAGACTCAG
>AF402665 ........ GC AAGCAGCAGG .AGGGAGAAG CTGGAAAGCA GTAGACTCAG
>AF402666 ........ GC AAGCAGCAGG .AGGGAGAAG CTGGAAAGCA GTAGACTCAG
>AF402667 ........ GC AAGCAGCAGG .AGGGAGAAG CTGGAAAGCA GTAGACTCAG
>AF402668 ........ GC AAGCAGCAGG .AGGGAGAAG CTGGAAAGCA GTAGACTCAG
51 100
NC_001463 (gag720bp) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAARAAG
>AF402664 TGATGTTCCA GCAACTGCAA AATGTAGCAA TGCAGCATGG CCTCGTGTCC
>AF402665 TGATGTTCCA GCAACTGCAA AATGTAGCAA TGCAGCATGG CCTCGTGTCC
>AF402666 TGATGTTCCA GCAACTGCAA AATGTAGCAR TGCAGCATGG CCTCGTGTCC
>AF402667 TGATGTTCCA GCAACTGCAA AATGTAGCAR TGCAGCATGG CCTCGTGTCC
>AF402668 TGATGTTCCA GCAACTGCAA AATGTAGCAA TGCAGCATGG CCTCGTGTCC
101 150
NC_001463(gag720bp) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
: >AF402664 GAGGATTTTG ARAGG..CAG TTAGTATATT ATGCTACTAC CTGGACAAGT
>AF402665 GAGGATTTTG AAAGG..CAG TTAGCATATT ATGCTACTAC CTGGACAAGT
>AF402666 GAGGATTTTG AAAGG..CAG TTGGCATATT ATGCTACTAC CTGGACAAGT
>AF402667 GAGGATTTTG AAAGG..CAG TTAGCATATT ATGCTACTAC CTGGACAAGT
>AF402668 GAGGATTTITG AAAGG..CAG TTAGCATATT ATGCTACTAC CTGGACAAGT
151 200
NC_001463 (gag720bp}) AAAACATTAG ATTACATGTT TGAGGACCAT AARAGAGGAAC CTTGGACAAA
>AF402664 AAAGA..TAT ATTAGAAGTA TTGG..CCAT GATG..... C CTGGAAATAG
>AF402665 AAAGA..TAT ATTAGAAGTA TTGG..CCAT GATG..... C CTGGAAATAG
>AF402666 AAAGA..TAT ATTAGAAGTA TTGG..CCAT GATG..... C CTGGAAACAG
>AF402667 AAMAGA..TAT ATTAGAAGTA TTGG..CCAT GATG..... C CTGGAAATAG
>AF402668 AAAGA..TAT ATTAGAAGTA TTGG..CCAT GATG..... C CTGGAAATAG
201 . 250
NC_001463 (gag720bp)} AGTAAAATTT AGGACAATAT GGCAGAAGGT GRAGAATCTA ACTCCTGAGG
>AF402664 AGCTCAAAAA GAGTTAATTC AAGGGAAATT GAATGAGGAA GCAGAAAGGT
>AF402665 -AGCTCAAAAA GAGTTAATTC AAGGGAAATT GAATGAGGAA GCAGAAAGGT
>AF402666 AGCTCAAAAA GAGTTAATTC AGGGGAAATT GAATAAGGAA GCAGAAAGGT
>AF402667 AGCTCAAAAA GAGTTAATTC AAGGGAAATT GAATGAGGAA GCAGAAAGGT
>AF402668 AGCTCAAAAA GAGTTAATTC AAGGGAAATT GAATGAGGAA GCAGAAAGGT
251 300
NC_001463 (gag720bp) AGAGTAACAA AARAGACTTT ATGTCTTITGC AGGCCACATT AGCGGGTCTA
>AF402664 GGAG.AAGAA ATAATCCACC ACCTCAA.GC AGGCG..... .GAGGATTAA
>AF402665 GGAG.AAGGA ATAATCCACC ACCTCAA.GC AGGCG..... .GAGGATTAA
>AF402666 GGAG.AAGGA ATAATCCACC ACCTCAA.GC ACAAG..... .GAGGATTAA
>AF402667 GCGAG.AARGGA ATAATCCACC ACCTCAA.GC AGGCG..... .GAGGATTAA
>AF402668 GGAG.AAGGA ATAATCCACC ACCTCAA.GC AGGCG..... .GAGGATTAA
301 350
NC 001463 (gag720bp) ATGTGTTGCC AA..ATGGGG ATGAGACCTG AGACATTGCA AGATGCAATG
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>AF402664 CAGTGGATCA AATTATGGGG GTAGGACAAM CAAATCAAGC AGCGGCACAG
>AF402665 CAGTCGATCA AARTTATGGGG GTAGGACAAA CAAATCAAGC AGCGGCACAG
>AF402666 CAGTGGATCA AATTATGGGG GTAGGACAAA CAAATCAGGC AGCGGCACAG
>AF402667 CAGTGGATCA AATTATGGGG GTAGGACAAA CAAATCAAGC AGCGGCACAG
>AF402668 CAGTGCGATCA AATTATGGGG GTAGGACAAA CAAATCAAGC AGCGGCACAG

351 400
NC_001463(gag720bp) GCTA.CAGTA ATCATGAAAG ATGGGTT..A CTGGAACAAG .AGGAAAAGA
>AF402664 GCTAACATGG ATCAGGCAAG ACAAATATGT CTGCAATCGG TAATAACAGC
>AF402665 GCTAACATGG ATCAGGCAAG ACARATATGC CTGCAATGGG TAATAACAGC
>AF402666 GCTAACATGG ATCAGGCAAG ACAAATATGC CTGCAATGGG TAATAACAGC
>AF402667 GCTAACATGG ATCAGGCAAG ACARATATGC CTGCAATGGG TAATAACAGC
>AF402668 GCTAACATGG ATCAGGCAAG ACAAATATGC CTGCAATGGG TAATAACAGC
401 450
NC_001463 (gag720bp) AGGAAGACAA AAGAGAAAAG GAAGAGAGTG TCTTCCCAAT AGTAGTGCAA
>AFP402664 ACTAAGAGCA GTGAGACATA TGGCTCACAAR ACCAGGGAAT CCAR.TGCTA
>AF402665 ACTAAGAGCA GTGAGACATA TGGCTCACAA ACCAGGGAAT CCAA.TGCTA
>AF402666 ACTAAGAGCA GTGAGACATA TGGCTCACAA ACCAGGGAAT CCAA.TGCTA
>AF402667 ACTARGAGCA GTGAGACATA TGGCTCACAA ACCAGGGAAT CCAA.TGCTA
>AF402668 ACTAAGAGCA GTGAGACATA TGGCTCACAA ACCAGGGAAT CCAA.TGCTA
‘451 500
NC 001463 (gag720bp) GCAGCAGGAG GGAGAAGCTG GAAAGCAGTA GATTCTGTAA TGTTCCAGCA
>AF402664 GTAAARGCAAA ARACAAATGA GTCATATGAA GATTTTGCCG CARGACTGCT
>AF402665 GTAAAGCAAA AGACAAATGA GTCATATGAA GATTTTGCCG CAAGACTGCT
>AF402666 GTAAAGCARA AGACAAATGA GTCATATGAA GATTTTGCCG CAAGACTGCT
>AF402667 GTAMAAGCAAA AGACAAATGA GTCATATGAA GATTTTGCCG CAAGACTGCT
>AF402668 GTAAAGCAAA AGACARATGA GTCATATGAR AAATTTTCAG CAAGACTCCT
501 550
NC_001463 (gag720bp) ACTGCAAACA GTAGCA.ATG CAGCATGGCC TCGTGTCTGA GGACTTTGAA
. >AF402664 AGAAGCAATA GATGCAGAAC CAGTTACACA GCAAATAAAA GAATATTTAA
>AF402665 AGAAGCAATA GATGCAGAAC CAGTTACACA GCAAATAAAA GAATATTTAA
>AF402666 AGAAGCAATA GATGCAGAAC CAGTTACACA GCAAATAAAA GAATATTTAA
>AF402667 AGAAGCAATA GATGCAGAAC CAGTTACACA GCAAATAAA. GAATATTTAA
>AF402668 AGAAGCAATA GATGCAGAAC CAGTTACACA GCCTATAAAR GAATATTTAA
551 600
NC_001463 (gag720bp) AGGCAGTTGG CATATTATGC TACTACCTGG ACAAGTAAAG ACATACTAGA
>AF402664 AGTTA..... .ACATTATCT TAC.ACAAAT GCATCCTCAG ACTGTCAGAA
>AF402665 AGTTA..... -ACATTATCT TAC.ACAAAT GCATCCTCAG ACTGTCAAAA
>AF402666 ACTTA..... ACATTATCT TAC.ACAAAT GCATCCTCAG ACTGTCAGAA
SAFA02667 ... ittt i et ieaa eaaeaaaa it et e
>AF402668 AGTTA..... -ACATTATCT TAC.ACAART GCATCCTCAG ACTGTCAAAA
601 650
NC_001463 (gag720bp} AGTATTGGCC ATGATGCCTG GAAATAGAGC TCAAAAGGAG TTAATTCAAG
>AF402664 ACAGATGGAT ACAGTACTAG GACAGAGAGT GCAACARAGCT AGTGTGGAAG
>AF402665 ACAPATGGAT AGAATACTAG GACAGAGAGT GCAACAAGCT AGTGTGGAAG
>AF402666 ACAAATGGAT AGAGTACTAG GACAGAGAGT GCAACAAGCT AGTGTGGAAG
SAF402667 . ...t iit e i s ieaasee s et e e eie i v e
>AF402668 ACAAATGGAT AGAGTACTAG GACAGAGAGT GCAACAAGCT AGTGTGGAAG
€51 700
NC_001463 (gag720bp) GGAAATTAAA TGAAGAAGCA GAAAGGTGGA CGAAGGAATAA TCCACCACCT
>AF402664 AAAAMAATGCA AGCAT..GCA GAGATGTGGG ATCAGAAGGA TTCAGAATGC
>AF402665 AAARAATGCA AGCAT..GCA GAGATGTGGG ATCAGAAGGG TTCAGAATGC
>AF402666 AAAAAATGCA AGCAT..GCA GAGATGTGGG ATCAGAAGE. ..........
N Y
>AF402668 AAAARATGCA AGCAT..GCA GAGATGTGGG ATCAGAAGGA TTCAGAATGC

701 727

NC_001463 (gag720bp) CCAGCAGGAG GAGGATTAAC AGTGGAT
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SAFQ02668 ... it i iee t ittt aaee e e
PileUp
MSF: 1347 Type: N Check: 5320
Name: NC_001463 (gag) (SEQ ID NO: 25) Len: 1347 Check: 6959 Weight: 0
Name: >AF402664 (SEQ ID NO: 26) Len: 1347 Check: 1590 Weight: 0
Name: >AF402665 (SEQ ID NO: 27) Len: 1347 Check: 9222 wWeight: 0
Name: >AF402666 (SEQ ID NO: 28) Len: 1347 Check: 4950 Weight: 0
Name: >AF402667 (SEQ ID NO: 29) Len: 1347 Check: 3156 Weight: O
Name: >AF402668 (SEQ ID NO: 30) Len: 1347 Check: 9443 Weight: 0
//
. 1 50
NC 001463 (gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
SAF402664 ... ...ttt ieeeaeenas aeans S i ese saeaeaet e resesntean
SAF4 02665 .ttt e ettt r i e m e Ch et reeeeeaean
BN 0 Y Y P
>AF402667 e e et e e s e r e s at et seeirasaen we e
SAFA 02668 L e e e e e e e e e e
51 100
NC_001463(gag) AGATTIATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
PRAFA02664 ittt ittt i e e i et e e e e,
B 2 2
SAF L 02666 it e i e et e e e e
L 7 -
PBAFA 02668 L it et e e e
101 150
NC_001463(gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAMATTGTTT ATGGTGCCTT
SAFAD 2664 i e et e e e e e e e
PAFA D2 B85 i e e e e e e e e
€
SAFA 0286 T i e e e e e e e
N R
151 200
NC_001463 (gag) AAAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACALA
B 0
SAFA0268S it et e it e e e e e
SAFA 02666 .t s et e e e e e e e e
SAF402667 it i e et e e e e e e e
SAFA02668 .. e e et e et e e e e
201 250
NC_001463(gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGE
SAF G 02664 i e e e e e e et e e e e e e
b N Y
E N =
SAFA02667 ottt e e e e et e e e e e e
SAFA02668 ., . e e e e e e e e e
251 300
NC_001463(gag) AGAGTAACAA AAAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGGTCTA
PAF4 02664 .. i e e e e e e e e e e e e
SAFA02665 . i e e e e e e e
SAF4 02666 .. i i e e e e e

89
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>AF402667 et i aa et aae teas et eat e et et
>AF402668 et eeenenaeas ettt ettt e

301 350

NC_001463 (gag) ATGTGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
SAF402664 ... ...ttt e e a e e s et sa s aee s eae e sena

b8 2 N 2
SBFA02666 ... it in it it et a e e e e,
SAFA02667 o i vntiiie eitai et et et aeeae e e

b 23 - Y -

351 400

NC_001463 (gag) TACAGTAATC ATGAAAGATG GGTTACTGCGA ACAAGAGGAA AAGAAGGAAG
- PAF402664 ...ttt ettt e et s e e et b eaeeete
PAF402665 ittt i et et et te e e
>AF402666 . ......... e e e e iaeee e taeaieet et e
SAFA02667 ottt e et h ettt e e,
SAF402668 ... .... i eaean P e e s et e e eeve eeseaa et eeaaneeeen

401 450

NC_001463 (gag) ACAAAAGAGA AAAGCGAAGAG AGTGTCTTCC CAATAGTAGT GCAAGCAGCA
SAF402664 ... e e ey e, TCAAGCAGCA
SAFA02665 .. it te ieeeee a, GCAAGCAGCA
SAF402666 & .ttt ittt it e e e GCAAGCAGCA
SAF402667 ..t it r it e e e e GCAAGCAGCA
SAF402668 .. e e e e e, GCAAGCAGCA

451 : 500

NC_001463 (gag) GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA
>AF402664 GGAGGGAGAA GCTGGAAAGC AGTAGACTCA GTGATGTTCC AGCAACTGCA
>AF402665 GGAGGGAGAA GCTGGAAAGC AGTAGACTCA GTCGATGTTCC AGCAACTGCA
‘'>AF402666 GGAGGGAGAA GCTGGAAAGC AGTAGACTCA GTGATGTTCC AGCAACTGCA
>AF402667 GGAGGGAGAA GCTGGAAAGC AGTAGACTCA GTGATGTTCC AGCAACTGCA
>AF402668 GGAGGGAGAA GCTGGAAAGC AGTAGACTCA GTGATGTTCC AGCAACTGCA

501 550

NC_001463 (gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
>AF402664 AAATGTAGCA ATGCAGCATG GCCTCGTGTC CGAGGATTTT GAAAGGCAGT
>AF402665 AAATGTAGCA ATGCAGCATE GCCTCGTGTC CGAGGATTTT GAAAGGCAGT
>AF402666 AAATGTAGCA ATGCAGCATG CGCCTCGTGTC CGAGGATTTT GARAGGCAGT
>AF402667 AAATGTAGCA ATGCAGCATG GCCTCGTGTC CGAGGATTTT GAAAGGCAGT
>AF402668 AAATGTAGCA ATGCAGCATG GCCTCGTGTC CGAGGATTTT GAAAGGCAGT

551 600

NC_001463{(gag) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGAAGTATTG
»AF402664 TAGTATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG
>AF402665 TAGCATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG
>AF402666 TGGCATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG
>AF402667 TAGCATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG
>AF402668 TAGCATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG

601 650

NC_001463 (gag) GCCATGATGC CTGGAAATAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT
>AF402664 GCCATGATGC CTGGAAATAG AGCTCAAAAA GAGTTAATTC AAGGGAAATT
>AF402665 GCCATGATGC CTGGAAATAG AGCTCAAAARA GAGTTAATTC AAGGGAAATT
>AF402666 GCCATGATGC CTGGAAACAG AGCTCRARAA GAGTTAATTC AGGGGAAATT
>AF402667 GCCATGATGC CTGGAAATAG AGCTCAAAAA GAGTTAATTC AAGGGAAATT
>AF402668 GCCATGATGC CTGGAAATAG AGCTCAAAAA GAGTTAATTC ARAGGGAAATT

€651 700
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NC_001463 (gag) AAATGAAGAR GCAGAMAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
SAF402664 GAATGAGGAA GCAGAAAGGT GGAGAAGAAA TAATCCACCA CCTCAAGCAG
SAF402665 GAATGAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG
>AF402666 GAATAAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAC
SAF402667 GAATGAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG
SAF402668 GAATGAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG
, 701 ‘ 750
NC_001463 (gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AF402664 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AF402665 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
SsAF4026665 AAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAG
SAF402667 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AF402668 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
751 800
NC_001463(gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
>AF402664 GCAGCGGCAC AGGCTAACAT GGATCAGGCA AGACARATAT GTCTGCAATG
>AF402665 GCAGCGGCAC AGGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG
SAF402666 GCAGCGGCAC AGCGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG
>AF402667 GCAGCGGCAC AGGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG
>AF402668 GCAGCGGCAC AGGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCRATG
801 850
NC_001463(gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
>AF402664 GGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
>sAF402665 GCGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
>AF402666 GGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
>AF402667 GGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
SsAF402668 GGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
: 851 900
NC_001463(gag) ATCCAATGCT AGTAAAGCAA AAAACGAATG AGCCATATGA AGATTTTGCA
sAF402664 ATCCAATGCT AGTRAAAGCAA AAAACARATG AGTCATATGA AGATTTTGCC
SAF402665 ATCCAATGCT AGTAAAGCAA AAGACAAATG AGTCATATGA AGATTTTGCC
>AF402666 ATCCAATGCT AGTAAAGCAA AAGACAAATG AGTCATATGA AGATTTTGCC
S>AF402667 ATCCAATGCT AGTAAAGCAA AAGACAAATG AGTCATATGA AGATTTTGCC
>AF402668 ATCCAATGCT AGTAAAGCAA AAGACAAATG AGTCATATGA AAAATTTTCA
901 . 950
NC_001463(gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
. »>AF402664 GCAAGACTGC TAGAAGCAAT AGATGCAGAA CCAGTTACAC AGCAAATARA
>AF402665 GCAAGACTGC TAGAAGCAAT AGATGCAGAA CCAGTTACAC AGCAAATARA
SsAF402666 GCAAGACTGC TAGAAGCAAT AGATGCAGAA CCAGTTACAC AGCAAATAAA
>AF402667 GCAAGACTGC TAGAAGCAAT AGATGCAGAA CCAGTTACAC AGCAAATAAA
>AF402668 GCAAGACTCC TAGAAGCAAT AGATGCAGAA CCAGTTACAC AGCCTATAAA
951 1000
NC_001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
>AF402664 AGAATATTTA AAGTTAACAT TATCTTACAC AAATGCATCC TCAGACTGTC
>AF402665 AGAATATTTA AAGTTAACAT TATCTTACAC AARATGCATCC TCAGACTGTC
sAF402666 AGAATATTTA AAGTTAACAT TATCTTACAC AAATGCATCC TCAGACTGTC
>AF402667 CBAATATTTA A ittt vee tnaeenvene snsesssner soannoenens
>AF402668 AGAATATTTA AAGTTAACAT TATCTTACAC AAATGCATCC TCAGACTGTC
1001 1050
NC_OOl463(gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AF402664 AGAAACAGAT GGATAGAGTA CTAGGACAGA GAGTGCAACA AGCTAGTGTG
>AF402665 AAAAACAAAT GGATAGAATA CTAGGACAGA GAGTGCAACA AGCTAGTGTG
>AF402666 AGAAACAAAT GGATAGAGTA CTAGGACAGA GAGTGCAACA AGCTAGTGTG

91
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SAFA02667 .« .uureiir teiiniiiin neaneciaan nieeeeecis aaiieeenan
>AF402668 AAAAACAAAT GGATAGAGTA CTAGGACAGA GAGTGCAACA AGCTAGTGTG

1051 1100
NC_001463 (gag) GAAGAAAAAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
>AF402664 GAAGAAAAAA TGCAAGCATG CAGAGATGTG GGATCAGAAG GATTCAGAAT
>AF402665 GAAGAAAAAA TGCAAGCATG CAGAGATGTG GGATCAGAAG GGTTCAGAAT
>AF402666 GAAGAAAAAA TGCAAGCATG CAGAGATGTG GGATCAGAAG G.........
SAFA02667 .+ oueienene manee i e e e,
>AF402668 GAAGAAAAAA TGCAAGCATG CAGAGATGTG GGATCAGAAG GATTCAGAAT
1101 1150
NC_001463 (gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAA GGGAATGGAC
SAF402664 GC...ovvvs tonnuneven tonreerinn teineeeent e
SAFA02665 GC.uvuvunn civnennvas taireiianet et e
SAF402666  «iuivuntit v e aaeie e e
SAFA02667 o itiinit s e e e
SAF402668  GC..e.ouit tureennnnn cetanitant e e
1151 : 1200
NC_001463 (gag) AGCCACARAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
SAFA02664  tuvvuiinin et et e e
SAFA02665 o .viuiitin taiee i e e e
SAFA02666 . .iiiuiiit tiiaeih e e e,
SAF402667 o itiitit it e e e
SAF02668 o\ iniiiit aae e e e e,
1201 1250
NC_001463 (gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAAAGAGAG GACATATGCA
SAFA02664 ottt e e e e
SAFA02665 o ittt tiiai e e et e
SAFA02666 1.ttt st e e e
SAF02667  t ittt e e e e, .
SAFA02668 ..ttt tii i e e i
1251 1300
NC_001463(gag) AAAAGAATGC AGAGGRAAGA GAGACATAAG GGGAAAACAG CAGGGAAACG
SAFA02664 o .itvitiin i e et e e
SAFA02665 1 iettnint e e b e
SAFE02666 . uovvetiin it e e e
SAFE02667 o iiiiiit tee i e e e
SAF02668 o \ivttt e caiae i et e e
- 1301 1347
NC_001463 (gag) GGAGGAGGGG GATACGTGTG GTGCCGTCCG CTCCTCCTAT GGAATAR
SAFA02664 .. uuvttis it e e e,
SAF402665 . .iriinit it e e e
SAF402666 . .ininiin it e e e
SAFA02667  o\eteian ot e e ...
>AF402668

92
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9

PileUp
MSF: 742 Type: N Check: 6523 ..
Name: NC_001463{(gag720bp) (SEQ ID NO: 31) Len: 742 Check: 3818 Weight: ©
Name: >AJ305040 (SEQ ID NO: 32) Len: 742 - Check: 1263 Weight: 0
Name: »AJ305041 (SEQ ID NO: 33) Len: 742 Check: 9126 Weight: ©
Name: >AJ305042 (SEQ ID NO: 34) Len: 742 Check: 2316 Weight: 0
/!
1 S0
NC_001463 (gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTC.. CGGGGGGAAA
' >AJ305040 ......GCAG TCGATGCTGT AATGTTCCAG CAAATGCAAA CAGTAGCCAT
»>AJ305041 ...... GCAG TAGACTCAGT AATGTTCCAG CAACTGCAAA CAGTAGCAAT
>AJ305042 ...... GCAG TCGATGCTGT AATGTTCCAG CAAATGCAAA CAGTAGCCAT
51 100
NC_001463 (gag720bp} AGAGATTATC CTGAGCTCGA AAAATGTATC AAGCATGCAT GCAAGATAAA
>AJ305040 GCAGCATGGT CTTGTGTCTG AGGACTTTGA AAGGCAGTTA GCAT.ATTGT
>AJ305041 GCAGCATGGC CTCGTGTCCG AGGATTTTGA AAGGCAGTTG GCAT.ATTAT
>AJ305042 GCAGCATGGT CTTGIGTCTG AGGACTTTGA AAGGCAGTTA GCAT.ATTAT
101 150
NC_001463(gag720bp) AGTTCGACTC AGAGGGG..A GCACTTGACA GAAGGAAATT GTTTATGGTG
>AJ305040 GCTACTACCT GGACAAGTAA AGATATATTA GAAGTA..TT GGCCATGATG
>AJ305041 GCTACTACCT GGACGAGTAA AGACATACTA GAAGTA..TT GGCCATGATG
>AJ305042 GCTACTACCT GGACAAGTAA AGATATATTA GAAGTA..TT GGCCATGATG
151 200
NC_001463(gag720bp) CCTTAAAACA TTAGATTACA TGTTTGAGGA CCATAAAGAG GAACCTTGGA
>AJ305040 CCTGGAAATA G.AGCTCAAA AA...GAGTT AATTCAAG.G AAAATTAAAC
>AJ305041 CCTGGAAACA G.AGCTCAAA AG...GAGTT AATTCAAG.G GAAATTAARAT
»AJ305042 CCTGGAAATA G.AGCTCAAA AR...GAGTT AATTCAAG.G AAAATTAAAT
201 250
NC_001463(gag720bp) CAAAAGTAAA ATTTAGGACA ATATGGCAGA AGGTGAAGAA TCTAACTCCT
>AJ305040 GAGGAAGCAG AA..AGGTGG AGAAGGAATA A..TCCACCG CCTCCACAAG
>AJ305041 GAAGAGGCAG AA..AGGTGG AGAAGACATA A..TCCACCC CCTCCGGCGG
>AJ305042 GAGGAAGCAG AA..AGGTGG AGAAGGAATA A..TCCACCG CCTCCACAGG
251 300
NC_001463(gag720bp) GAGGAG.AGT AACAAAAAAG .ACTTTATGT CTTTGCAGGC CACATTAGCG
>AJ305040 GAGGGGGATT AACAGTGCGAT CAAATTATGG GGAT..AGGA CAAACAAATC
sAJ305041 GAGGAGGATT AACAGTGGAT CARATTATGG GGGT..AGGA CAAACAAATC
>AJ305042 GAGGGGGATT AACAGTGGAT CAAATTATGG GGAT..AGGA CAAACAARATC
. 301 350
NC_001463 (gag720bp} GGTICTAATGT GTTGCCAAAT GGGGATGAGA CCTGAGACAT ..... TGCAA
>AJ305040 AAGCAGCAGC ACAAGCTAAC ATGGATCAGG CAAGACACAT ATGCCTGCAA
>AJ305041 AAGCAGCAGC ACAAGCTAAC ATGGATCAGG CAAGACAAAT ATGCCTGCAA
>AJ305042 AAGCAGCAGC ACAAGCTAAC ATGGATCAGG CAAGACACAT ATGCCTGCAA
351 400
NC_001463(gag720bp) GATGCAATGG CTACAGTAAT ..CA.TGAAA GATGGGTTAC TGGAACAAGA
>AJ305040 TGGGTAATAA CACGCATTAAG AGCAGTAAGA CATATGGCTC ACAGACCAGG
>AJ305041 TGGGTAATAA CAGCATTAAG AGCAGTGAGG TATATGACTC ACAAACCAGG
>AJ305042 TGGGTAATAA CAGCATTAAG AGCAGTAAGA CATATGGCTC ACAGACCAGG
401 450
NC_001463(gag720bp) GGA. . .AAAG A.AGGAAGAC AAAAGAGAAA AGGAAGAGAG T..GTCTTCC
>AJ305040 GAATCCAATG CTCGTAAAAC AAAAAACAAA TGAGCCATAT GAARGAGTTTG
>AJ305041 GAATCCAATG CTAGTAAAMAC AAAAAACAAA TGAAGCATAT GAAGAGTTTA
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>AJ305042 GAATCCAATG CTCGTAAAAC ARAARACARA TGAGCCATAT GAAGAGTTIG
451 500
NC_001463 (gag720bp) CAATAGTAGT GCAAGCAGCA GGAG..GGAG AAGCTGGAAA GCAGTAGATT
>AJ305040 CAGCAAAACT ATTAGAAGCA ATAGATGCAG AACCAGTAAC ACAGCCCATA
>AJ305041 CAGCGAGACT GCTAGAAGCA ATAGATGCAG AGCCAGTAAC ACAGCCCACA
»AJ305042 CAGCAAAACT ATTAGAAGCA ATAGATGCAG AACCAGTAAC ACAGCTCATA
501 550
NC_001463 (3ag720bp) CTGTAATGTT CCAGCAACTG CAAACAGTAG CAATGCAGCA TGGCCTCGTG
sAJ305040 AAAGACTAT. .CTAAAGTT. ..AACATTAT CT.TATACAA ATGCGTC... -
=AJ305041 AAAGAATAT. .CTAAAACT. ..AACATTAT CT.TATACAA ATGCATC. ..
>AJ305042 AAAGACTAT. .CTAAAGTT. ..AACATTAT CT.TATACAA ATGCGTC...
. 551 600
NC_001463 (gag720bp) TCTGAGGACT TTGARAGGCA GTTGGCATAT TATGCTACTA CCTGGACAAG
»>AJ305040 .CTCAG.ACT GTCAAAAGCA AATGG.ATAG AGTGCTGGGA CARAG...AG
»AJ305041 .CTCAG.ACT GTCAAAAGCA AATGG.ATAG AGTACTAGGA CAAAG...AG
>AJ305042 .CTCAG.ACT GTCAAAAGCA AATGG.ATAG AGTGCTGGGA CARAG...AG
601 650
NC_001463(gag720bp) TARAGACATA CTAGAAGTAT TGGCCATGAT GCCTGGAARAT AGAGCTCARA
>AJ305040 TGCA.ACAAG CTAGT.GTAG ACGAGAARAAT GCAA.....: ccorncnnen
>AJ305041 TGCA.ACAAG CTAGT.GTAG ARGAABRAAAT GCAA. .. ... ..con..n...
>AJ305042 TGCA.ACAAG CTAGT.GTAG ACGAGAAGAT GCAA . . v v v v eeicvnans
651 700
NC_OOl453(gag720bp) AGGAGTTAAT TCAAGGGAARA TTAAATGAAG AAGCAGAARAAG GTGGAGAAGG
SAT3005040 ... et i e e e e et te e e e meaaeeaae e e e as e
SAT30504 ] L. e et e et et et e saee sraeeee e v et
SATJ30E042 ... it i e i W et semsaese e iasrese waaerrenes
701 742
] NC_001463(gag720bp) AATAATCCAC CACCTCCAGC AGGAGGAGGA TTAACAGTGG AT
SBAT305040 oottt e e e
SAT30804] ... it h e e e e it e veeta At aas e
SAT3DS042 L. it it et aaae e v e s et s eaaa e
PileUp
MSF: 1347 Type: N Check: 9510
Name: NC_001463 (gag) {(SEQ ID NO: 35) Len: 1347 Check: 6959 Weight: 0
Name: »>AJ305040 (8EQ ID NO: 36) Len: 1347 Check: 1930 Weight: 0
Name: >AJ305041 (SEQ ID NO: 37) Len: 1347 Check: 7682 Weight: 0
Name: >AJ305042 (SEQ ID NO: 38) Len: 1347 Check: 2939 Weight: 0
//
1
NC_001463 (gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
SAT305080 ottt ettt e e e e
>AJ305041 .... e b e eneaeer re e eaeaae e e .
SBATZ05082 vttt e e e e e e e
51 100
NC_001463 (gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
" USAT305040 ... e e e e e e,
>AJ305041 .......... T e e .
SAT305042 ittt i e e e e e
101 150
NC_001463 (gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTCCCIT
SATI05040 it e e

....................
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>AJ305041 . .. . . e ] A . ...
>AJ305042 ...... e e e R e

151 200

NC_001463(gag) AMAACATTAG ATTACATGIT TGAGGACCAT AAAGAGGAAC CTTGGACAAA

>AJ305040 e e e e e e e

>AJ305041 . e e . e e e . e

SAT305042 v uurennrt aeiceaaet e e e e, .

201 250

NC_001463 (gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG

>AJ305040 ... e e e e e
>AJ305041 . . e e e e e .
SAT305042 oo tia e e e e . e .

, 251 300

NC_001463 (gag) AGAGTAACAA AAAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGGTCTA

>AJ305040 ......... e e e e e

SAT30504T v et et et e e e e e e

SAJ305042 .......... e e e e

301 350

NC_001463(gag) ATGTGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC

SATZ05040 vt et e e e e e e

SAT305041 o ovvnrinen eraeaanean e e e e

SAT305042 ot trt et i e e e e

351 400

NC_001463 (gag) TACAGTAATC ATGAAAGATG GGTTACTGGA ACAAGAGGAA AAGAAGGAAG

SATI0S0G0 4 vt e et e e e e e

SATI0504L v v et eee e e e e

>AJI05042 ......... A

401 450

NC_001463 (gag) ACAAAAGAGA ARAGGAAGAG AGTGTCTTCC CAATAGTAGT GCAAGCAGCA

SATI05040  « v vt e e e e e e e e e e e

>AJ305041 ........ S

>AJ305042 ..... cens e e e e .

451 500

NC 001463 (gag) GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA

SAT305040 o vvin it e GC AGTCGATGCT GTAATGTTCC AGCAAATGCA

SAT30504L oo veee i e GC AGTAGACTCA GTAATGTTCC AGCAACTGCA

>AJ305042 e e .GC AGTCGATGCT GTAATGTTCC AGCAAATGCA

501 550

NC 001463 (gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT

>AJ305040 AACAGTAGCC ATGCAGCATG GTICTTGTGTC TGAGGACTTT GAAAGGCAGT

>AJ305041 AACAGTAGCA ATGCAGCATG GCCTCGTGTC CGAGGATTTT GAAAGGCAGT

>AJ305042 AACAGTAGCC ATGCAGCATG GTCTTGTGTC TGAGGACTTT GAAAGGCAGT

, 551 600

NC_001463 (gag) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGAAGTATTG

>AJ305040 TAGCATATTIG TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG

sAJ305041 TGGCATATTA TGCTACTACC TGGACGAGTA AAGACATACT AGARGTATTG

>AJ305042 TAGCATATTA TGCTACTACC TGGACAAGTA AAGATATATT AGAAGTATTG

601 650

NC_001463(gag) GCCATGATGC CTGGAAATAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT

>AJ305040 GCCATGATGC CTGGAAATAG AGCTCAAAAR GAGTTAATTC AAGGAAAATT
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>AJ305041 GCCATGATGC CTGGAARACAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT
>AJ305042 GCCATGATGC CTGGAAATAG AGCTCAAAAA GAGTTAATTC AAGGAAAATT

651 700

NC_001463(gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
>AJ305040 AAACGAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCG CCTCCACAAG
>AJ305041 AAATGAAGAG GCAGAAAGGT GGAGAAGACA TAATCCACCC CCTCCGGCGG
>AJ305042 AAATGAGGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCG CCTCCACAGG

701 750

NC_001463(gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AJ305040 GAGGGGGATT AACAGTGGAT CAAATTATGG GGATAGGACA AACAAATCAA
>AJ305041 GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AJ305042 GAGGGGGATT AACAGTGGAT CAAATTATGG GGATAGGACA AACAAATCAA

751 800

NC_001463(gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
>AJ305040 GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGACACATAT GCCTGCAATG
>AJ305041 GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG
>AJ305042 GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGACACATAT GCCTGCAATG

801 850

NC_001463 (gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
>AJ305040 GGTAATAACA GCATTAAGAG CAGTAAGACA TATGGCTCAC AGACCAGGGA
>AJ305041 GGTAATAACA GCATTAAGAG CAGTGAGGTA TATGACTCAC AAACCAGGGA
>AJ305042 GGTAATAACA GCATTAAGAG CAGTAAGACA TATCGCTCAC AGACCAGGGA

851 900

NC_001463 (gag) ATCCAATGCT AGTAAAGCAA AAAACGAATG AGCCATATGA AGATTTTGCA
>AJ305040 ATCCAATGCT CGTAARACAA AAAACAAATG AGCCATATGA AGAGTTTGCA
>AJ305041 ATCCAATGCT AGTAAAACAA AAAACAAATG AAGCATATGA AGAGTTTACA
>AJ305042 ATCCAATGCT CGTAAAACAA AAAACAAATG AGCCATATGA AGAGTTTGCA

901 950

NC_001463 (gag) GCBAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
>AJ305040 -GCAAAACTAT TAGAAGCAAT AGATGCAGAA CCAGTAACAC AGCCCATALA
>AJ305041 GCGAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTAACAC AGCCCACAAA
>AJ305042 GCAAAACTAT TAGAAGCAAT AGATGCAGAA CCAGTAACAC AGCTCATAAA

951 1000

NC_001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
>AJ305040 AGACTATCTA AAGTTAACAT TATCTTATAC AAATGCGTCC TCAGACTGTIC
>AJ305041 AGAATATCTA AAACTAACAT TATCTTATAC AAATGCATCC TCAGACTGTC
>AJ305042 AGACTATCTA AAGTTAACAT TATCTTATAC AAATGCGTCC TCAGACTGTC
1001 1050

NC_001463(gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AJ305040 AAAAGCAAAT GGATAGAGTG CTGGGACAAA GAGTGCAACA AGCTAGTGTA
>AJ305041 AAAAGCAAAT GGATAGAGTA CTAGGACAAA GAGTGCAACA AGCTAGTGTA
>AJ305042 AAAAGCAAAT GGATAGAGTG CTGGGACAAA GAGTGCAACA AGCTAGTGTA

1051 1100

NC 001463 (gag) GAAGAAAAAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
>AJ305040 GACGAGARAA TGCAR .. v vt v v s eernn timemneeen .
SAJ305041 GAAGAAARAR TGCAR . « v ev v vr en e ote ottt e
SAJ305042 GACGAGAAGA TG AR . .ttt vt ettt s te it e ettt e i,

1101 1150

NC_001463 (gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAA GGGAATGGAC

..........
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>AJ305041
>AJ305042

NC_001463 (gag)
>AJ305040
>AJ305041
>AJ305042

NC_001463 (gag)
>AJ305040
>AJ305041
>AJ305042

NC_001463 (gag)
>AJ305040
>AJ305041
>AJ305042

NC 001463 (gag)
>AJ305040
>AJ305041
>AJ305042

1151

1201

1251

1301

..........

..........

..........

..........

----------

----------

----------

..........

..........

..........

1200

----------

1250

1300

----------
..........

1347
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PileUp

MSF: 728

Type:

Name: NC_001463 (gag720bp)

N Check:

9403

(SEQ ID NO: 39) Len: 728 Check:

5765 Weight: 0

Name: >AY¥Y047362 (SEQ ID NO: 40) Len: 728 Check: 3638 Weight: ©
//

. 1 50
NC_001463(gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
>AY047362 C At ee et taase e maeaaas Nie s eaenrrens asaseeens .
51 100
NC_001463 (gag720bp) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
>AY047362 ,..... TAARA GATATATTAG AA.GTATTGG CCATG.ATGC CTGGAAATAG
101 150
NC_001463(9ag720bp) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTIT ATGGTGCCTT
>AY047362 AGC...TCAA AAAGAGTTAA TTCA...AGG GARATTGRAT GAAGAAGCAG
151 - 2040
NC_001463(gag720bp) AABACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAAA
>AY047362 AAAGGTGGAG AAGGAATAAT CCACCACCTC AAGCAGG..C GGAGGATTAA
201 250
NC_001463(gag720bp) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAG. .AATC TAACTCCTGA
>AY047362 C(C..AG..TGG ATCAAATTAT GGGGGTAGGA CAAACAAATC AAGCAGCGGC
251 300
NC_001463 (gag720bp} GGAGAGTAAC AAAAAARGACT TTATGTCTTT GCAGGCCACA TTAGCGGGTC
>AY047362 ACAGGCTAAC ATGGATCAG. .. ..vveenn GCAAGACAAA TATGC..CTG
301 350
NC_OOl463(gag720bp) TAATGTGTTG CCAAATGGGG ATGAGACCTG AGACATTGCA AGATGCAATGE
»AY047362 CAATGGGTAA TAACAGCACT AAGAGCAGTG AGACAT.... A..... TG
351 400
NC_001463 (gag720bp) GCTACAGTAA TCATGAAAGA TGGGTTACTG GAACAAGAGG AAAAGAAGGA
>AY047362 GCT.CACAAA CCAGGGA..A TCCGATGCT. ..... AGT.. AAAGCAA. .A
401 450
NC_001463(gag720bp) ' AGACAARAGA GAAA.AGGAA GAGAGTGTCT TCCCAATAGT AGTGCAAGCA
>AY047362 AAACAAATGA GTCATATGAA GATTTTGCCG ...CAAGACT GCTAGAAGCA
451 500
NC_001463 (gag720bp) GCAGGAGGGA GAAGCTGGAA AGCAGTAGAT TCTGTAATGT TCCAGCAACT
>AY047362 ATAG.ATGCA GAACCAGTTA CAAAGCAAAT AAAAGAATAT TT..... ARAR
501 550
NC_001463 (gag720bp) GCAAACAGTA GCAATGCAGC ATGGRCCTCGT GTCTGAGGAC TTTGAAAGGC
>AY047362 GTTAACATTA TCT.TACACA AATGCATC.. ..CTCAG.AC TGTAAGAAAC
551 600
NC_001463(gag720bp) AGTTGGCATA TTATGCTACT ACCTGGACAA GTA.AAGACA TACTAGAAGT
: >AY047362 AGATGG.ATA GAGTACTAGG ACAGAGAGTG CAACAAGCTA GTGTGGAAGA
601 650
NC_001463(gag720bp) ATTG. .GCCA TGATGCCTGG AARATAGAGCT CAAAAGGAGT TA..ATTCAA
>A¥047362 AARAAATGCAA GCATGCAGAG ATGT.GGGAT CAGAAGCGATT CAGAATGC..
651 700
NC 001463 {gag720bp) GGGAAATTAA ATGAAGAAGC AGAAAGGTGG AGAAGCAATA ATCCACCACC
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SAYODAT7362 it iints s aareas ememesea e aaseaasees Cerean
701 728
NC_001463(gag720bp) TCCAGCAGGA GGAGGATTAA CAGTGGAT
SAY047362 oo venrninies oo
PileUp
MSF: 1347 Type: N Check: 3238
Name: NC_001463(gag) (SEQ ID NO: 41) Len: 1347 Check: 6959 Weight: 0
Name: >AY047362 (SEQ ID NO: 42) Len: 1347 Check: 6279 Weight: 0
1/
1l 50
NC_001463 (gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
>AY047362 e ieeen teesisaras tesanaeees RN .
51 100
NC_OOl463(gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAARAG
>AY047362 .......... et teaaesee e e e .
101 150
NC_001463 (gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
SAY047 362 Lt i et i aeeeereae e aaaeeae aaeaaaaas
. 151 . 200
NC_001463(939) AAAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAARM
>AY(047362 ......... ¢ ot eresecean et e tet e iaaaer e
201 : 250
NC 001463 (gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG
>BAYQ47362 e e e e Ch e ea t e e ates e easeae teeee e
251 300
NC_001463{gag) AGAGTAACAA AAAAGACTTIT ATGTCTTTGC AGGCCACATT AGCGGGTCTA
>AY047362 ...... D T e e i
301 350
NC_001463(gag) ATGTGTTGCC AARATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
CSAY047362 L iieie s e Ceeee e e et e eare eea e
351 400
NC_001463{gag) TACAGTAATC ATGABAGATG GGTTACTGGA ACAAGAGGAA AAGRAGGAARG
>AY047362 ......... e e C e e e Ve e .
401 450
NC_001463 (gag) ACAAAAGAGA ARAGGAAGAG AGTGTCTTCC CAATAGTAGT GCAAGCAGCA
>AY047362 ........ e et s daeeea e aaaee e e eaaa .
451 500
NC_dOl463(gag) GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA
>AYQ047362 .......... e e aaeaee me v e amaas e evaa s aeas e
501 550
NC_001463(gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
SAY047362 .o ot . L i et e es hararea e sesaeeeea
551 600
NC_001463{gag) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGAAGTATTG
SAY047362 .ttt e et e heae e TA AAGATATATT AGAAGTATIG
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601 650
NC_001463(9ag) GCCATGATGC CTGGAAATAG AGCTCAAAMAG GAGTTAATTC AAGGGAAATT
sAY047362 GCCATGATGC CTGGAAATAG AGCTCAAAAA GAGTTAATTC AAGGGAARATT
6§51 700
NC_001463(gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
. >AY047362 GAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG
701 750
NC_001463(gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GCGTAGGACA AACAAATCAA
>AY047362 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
751 800
NC_001463(gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCARATAT GCCTGCAATG
>AY047362 GCAGCGGCAC AGGCTAACAT GGATCAGGECA AGACAAATAT GCCTGCAATG
801 850
NC_001463(gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
SAY047362 GGTAATAACA GCACTAAGAG CAGTGAGACA TATGGCTCAC AAACCAGGGA
851 900
NC_001463(gag) ATCCAATGCT AGTAAAGCAA AAAACGAATG AGCCATATGA AGATTTTGCA
>AY047362 ATCCGATGCT AGTAAAGCAA AAAACAAATG AGTCATATGA AGATTTTGCC
901 950
NC_OOl463(gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
>AY047362 GCAAGACTGC TAGAAGCAAT AGATGCAGAA CCAGTTACAA AGCARATAAAN
951 1000
NCn001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTIGTC
>AY047362 AGAATATTTA AAGTTAACAT TATCTTACAC AAATGCATCC TCAGACTGTA
. 1001 . 1050
NC_001463(gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AY047362 AGAAACAGAT GGATAGAGTA CTAGGACAGA GAGTGCAACA AGCTAGTGTG
1051 1100
NC_OOl463(gag) GAAGARBARAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
) >AY047362 GAAGRAAAAA TGCAAGCATG CAGAGATGETG GGATCAGAAG GATTCAGAAT
1101 ) 1150
NC_OOléSB(gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAMAGGAAAA GGGAATGGAC
SAYOA T 362 Gl it it e ittt tr et vt et
1151 1200
NC_001463(gag) AGCCACAAAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
>AY047362 ......... ettt ere e et et e e
1201 1250
NC_QOl463(gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAAAGAGAG GACATATGCA
SAY04A 7362 it ey et e eee e M e e it e
1251 1300
NC_OOl463(gag) AARAGAATGC AGAGGAAAGA GAGACATAAG GGGAAAACAGC CAGGGAAACG
D 0 T e

1301 1347

NC_001463(9ag) GGAGGAGGGGE GATACGTGTG GTGCCGTCCGE CTCCTCCTAT GGAATAA

100
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PileUp
MSF: 733 Type: N  Check: 5855
Name: NC_001463 (gag720bp) (SEQ ID NO: 43) Len: 733 Check: 9482 Weight: 0
Name: >AY081135 (SEQ ID NO: 44) Len: 733 Check: 6373 Weight: 0
//
1 50
NC_001463 (gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
o - - e - TGCC GTAGACTCTG
51 100
NC_001463 (gag720bp) AGATTATCCT G.AGCTCGAA AAATGTATCA AGCATGCATG CAAGATAAAA
>AY08113¢ TGATGTTCCA CCAGCT.GCA TACAGTAGCA ATGCCGCATG GCCTCGTGTC
Y
101 150
NC_001463 (gag720bp) GTTCGACTCA GAGGGGAGCA CTTGACAGAA GGAAATTGTT TATGGTGCCT
>AY081139 TGAGGACTTT GAAAGG..CA GTTGGCATAT TATGCTACTA CCTGGACAAG
151 200
NC_001463{gag720bp) TAAAACATTA GATTACATGT .TTGAGGACC ATAAAGAGGA ACCITGGACA
>AY081139 TAAAGA..TA TACTGGAAGT ATTGGCCATG ATGCCTGGGA ATAGAGCTCA
201 250
NC_001463 (gag720bp) AAAGTAA..A ATTTAGGACA ATATGGCAGA AGGTGAAGAA TCTAACTCCT
>AY081139 AAAAGAATTA ATTCAAGGAA AATTAAATGA AGAAGCAGAA ..........
251 . 300
NC_ 001463 (gag720bp) GAGGAGAGTA ACAAAAAAGA CTTTATGTCT TTGCAGGCCA CATTAGCGGG
>AY081139 .AGGTGGAGA AGGAATAATC CACCACCTCA A.GCAGGCG. ..... GAGGA
, 301 , 350
NC_001463(gag720bp) TCTAATGTGT TGCCAA..AT GGGGATGAGA CCTGAGACAT TGCAAGATGC
>AY081139 TTAACAGTGG ATCAAATTAT GGGGGTAGGA CAAACARATC AAGCAGCTGC
351 400
NC_001463{gag720bp) AATGGCTA.C AGTAATCATG AAAGATGGGRT TACTGGAACA AGAGGARAAG
>AY081139 ACAAGCTARAC ATGCGATCAGG CAAGACAAAT A..TGCCTGC AATGGGTAAT
401 450
NC_001463 (gag720bp) AAGGAAGACA AAAGAGAAAA GGAAGAGAGT GTCTTCCCAA TAGTAGTGCA
>AY08113% ATC.,AGCCT TAAGAGCAGT GAGACATA.T GTCT..CATA AACCAGGG.A
' 451 500
NC_001463 (gag720bp) AGCAGCAGGA GGGAGAAGCT GGAAAGCAGT AGATTCTIGTA ATGTTCCAGC
>AY081139 ATCCGCTGCT AGTA.AAGCA AAAAACAARAT GAGTCATATG AAGATTITGC
501 550
NC_001463 (gag720bp) AACTGCAAAC ..AGTAGCAA TGCAGCATGG CCTCGTGTCT GAGGACITIG
>AY081139 AGCTAGACTG CTAGAAGCAA TAGATCCAGC CCCAGTAGCA CATC.CTATA
551 600
NC_001463 (gag720bp) AAAGGCAGTT GGCATATTAT GCTAC....T ACCTGGACAR GTAAAGACAT
>AY081139 ABRAGATTATT TAAAGTTAAC ACTATCTTAT ACGARTGCAT CATCAGATTG
601 650
NC 001463 (gag720bp) ACTAGAAGTA TTGGCCATGA TGCCTGGAAA TAGAGCTCAA AAGGAGTTAA
>AY081139 TCAAAAGCAA ATGGGTAGAA TGCTAGGATC GAGAGTCCAT CA..AGCCAG
651 700
NC 001463 (gag720bp) TTCAAGGGAA ATTAAATGAR CAAGCAGAAA GGTCGAGAAG GAATAATCCA

101




200480043938. 6 ol 5E94/109m

>AY081139 TGTGGGCCAA ARAA...... v ee e se aveeas veee teerecienn
701 733
NC 001463 (gag?20bp) CCACCTCCAG CAGGAGGAGG ATTAACAGTG GAT
SAY081139 .oocreee crrninens sereriinn o
PileUp
MSF: 1347 Type: N Check: 2072
‘Name: NC_ 001463 (gag) (SEQ ID NO: 45) Len: 1347 Check: 6959 Weight: 0
Name: >AY081139 (SEQ ID NO: 46) Len: 1347 Check: 5113 Weight: Q
//
1 50
NC_001463 (gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
>AY081138 ..... . e e rramae . e e et e erecaerre eesaraaean
51 , 100
NC_001463 (gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
>AY0B81139 e e e e e h e ce e e e et s eteeea e taeaeareas
101 150
NC_OOl463(gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
sAY081139 .......... e s ia it e raaaas et aaeaai e e
151 200
NC_001463 (gag) AAAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAAA
SAY0B81139 it iies i e e e e et s et e
. 201 250
NC_001463 (gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG
B - 40 < T 0 3
251 300
NC_001463{(gag) AGAGTAACAA AMAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGGTCTA
SAYO0B8L139 .. i i e e e e e e
301 350
NC_001463(gag) ATGTGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
B O < -
asi 400
NC 001463 (gag) TACAGTAATC ATGAAAGATG GGTTACTGGA ACAAGAGGAA AAGAAGGAAG
>AY081139 b e e e at e e a e a e s e aaas e te e e e
401 450
NC_001463 (gag) ACAAAAGAGA BAAGGAAGAG AGIGTCTTCC CAATAGTAGT GCAAGCAGCA
>AY081139 .......... e e e e e e et eaae e .
451 500
NC_001463 {gag} GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA
SAYO0B1139 ... e TGC CGTAGACTCT GTGATGTTICC ACCAGCTGCA
501 550
NC_001463 (gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
>AY0B1139 TACAGTAGCA ATGCCGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
551 600
NC_001463 (gag) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGAAGTATTG
>AY081139 TGGCATATTA TGCTACTACC TGGACAAGTA AAGATATACT GGAAGTATTG
601 650
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NC_001463 (gag) GCCATGATGC CTGGAAATAG AGCTCAARAG GAGTTAATTC AAGGGAAATT
>AY081139 GCCATGATGC CTGGGAATAG AGCTCAAAAA GAATTAATTC AAGGAAAATT
651 700
NC_001463{gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG
>AY081139 AAATGAAGAA GCAGARAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG
) 701 750
NC_001463(gag) GAGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
>AY081139 GCGGAGGATT AACAGTGGAT CAAATTATGG GGGTAGGACA AACAAATCAA
751 80O
NC_001463(gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
>AY081139 GCAGCTGCAC AAGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG
801 -8R0
NC_OOl463(gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
>AY081139 GGTAATATCA GCCTTAAGAG CAGTGAGACA TATGTCTCAT AAACCAGGGA
851 . 9Q0
NC_001463 (gag) ATCCAATGCT AGTAAAGCAA AAARACGAATG AGCCATATGA AGATTTTGCA
>AY081139 ATCCGCTGCT AGTAAAGCAA AAAACAAATG AGTCATATGA AGCATTTTGCA
901 859 .
NC_001463(gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
>AY081139 GCTAGACTGC TAGAAGCAAT AGATCCAGCC CCAGTAGCAC ATCCTATAAA
951 1000
NC_001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
. »AY081139 AGATTATTTA AAGTTAACAC TATCTTATAC GAATGCATCA TCAGATTGTC
1001 1050
NC_OOl463(gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AY(081138 AAAAGCAAAT GGGTAGAATG CTAGGATCGA GAGTCCATCA AGCCAGTGTG
1051 ) 1100
NC_ODl463(gag) GARGARAARRAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
SAY081139 GGCC AR AR A . i it it ae v nreannare heae ettt e
1101 1150
NC_OOl463(gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAA GGGAATGGAC
B 0 - T .
1151 1200
NC_001463(ga9) AGCCACAARAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
By 0 = T 0 =
1201 1250
NC_001463(gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAAAGAGAG GACATATGCA
SAYOBLL3D ottt tie et e e e e
1251 1300
NC_OOl463(gag) AAAAGAATGC AGAGGAAAGA GAGACATAAG GGGAARAACAG CAGGCARAACG
B N - 3 0 T =

1301 - 1347

NC_ 001463 (gag) GGAGGAGGGG GATACGTGTG GTGCCGTCCE CTCCTCCTAT GGAATAA
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Fz12

PileUp
MSF: 731 Type: N Check: 9546
Name: NC_001463 (gag720bp) (SEQ ID NO: 47) Len: 731 Check: 7595 Weight: 0
Name: >AY101347 (SEQ ID NO: 48) Len: 731 Check: 7962 Weight: 0
Name: »>AY101348 (SEQ ID NO: 49) Len: 731 Check: 3989 Weight: 0
//
1. 50
NC_001463 (gag720bp) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAARAG
>AY101347 ........ e e Cehie haeeen e eeeeeeean e
SAYL0L348 L.ttt ittt ettt inaer tmtaeaeees araaaaeie e .
51 100
NC_001463 (gag720bp) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
>AY101347 e e © erereraeae eenan AGCAG TAGATTCTGT AATGTTCCAG
SAY101348 ... . viie treneeeaan . AGCCG TAGATTCTGT AATGTTCCAG
101 150
NC 001463 (gag720bp) TTCGACT.CA GAGGGGAGCA CTTGACAGAA GGAAATTGTT TATGGTGCCT
>AY101347 . ,CAACTGCA AACAGTAGCA AT..GCAGCA TGGACTCGTG TATGAAGACT
>AY¥Y101348 ..CAGCTGCA AACAGTAGCA AT..GCAGCA TGGCCTCGTG TCAGAGGACT
151 200
NC_001463 {gag720bp) TAAAACATTA GATTACATGT TTGAGGACCA TAAAGAGGAA CCTTGGACAA
>AY¥101347 TTGAAAGGCT GTCGGCATAT TATGCTACTA CCTGGAC.AA GTADAGATAT
>AY101348 TTGAAAGGCT TCCAGCATAT CATGCTACTA CCTGGGC.AA GTAAAGATAT
201 250
NC_001463 (gag720bp) AAGTAAAATT TAGGACAATA TGGCAGAAGG TGAAGAATCT AACTCCTGAG
>AY¥101347 ACTGGAAGTA TTGGCCATGA TGCCTG..G. ....GAATAG AGCTCAAARAA
>AY101348 CTTAGAAGTA CTGGCCATGA TGCCTG..G. ....ARATAG AGCTCAAAAA
. 251 300
NC 001463 (gag720bp} GAGAGTAA.. CAAAAAAGAC TTTATGTCTT TGCAGGCCAC ATTAGCGGGT
>AY¥Y101347 GA.ATTAATT CAAGGAAAAT TAARATGAAGA AGCAGAAAGG TGGAGAAGGA
>AY¥101348 GA.GTTAATT CAAGGGAAAT TAAATGAAGA AGCAGAGAGG TGGAGAAGGA
301 350
NC 001463 (gag720bp) CTAATGTGTIT GCCAAATGGG GATGAGACCT GAGACATTGC AAGATGCAAT
>AY101347 ATAATCCACC ACCTCAAGCA GGCG.GAGGA TTAACAGTGG ATCAAATTAT
>AY101348 ATAATCCACC ACCTCCAGCA GGAG.GAGGG TTAACAGTGG ATCAAATTAT
351 400
NC_001463 (gag720bp) GGCTACAGTA ATCATGAAAG ATGG.GTTAC TGGAACAAGA GGAAAAGAAG
>AY101347 GGGGGTAGGA CAAACAAATC AAGCAGCTGC ACAAGCTAAC ATGGATCAGG
>AY101348 GGGAGTAGGA CAAACAAATC AGGCAGCGGC ACAAGCAAAC ATGGATCAGC
401 450
NC_001463 (gag720bp) GAAGACAAAA GAGAAAAGGA AGAG.AGTGT CTTCCC.AAT AGTAGTGCAA
>AY101347 CAAGACAAAT ATGCCTGCAA TGGGTAATAT CAGCCTTAAG AGCAGTGAGA
>AY101348 CAAGACAAAT ATGCCTACAA TGGGTGATAT CAGCACTAAG AGCAGTAAGG
4S1 500
NC_001463 (gag720bp) GCAGCAGGAG GGAGAAGCTG GAAAGCAGTA GATTCTGTAA TGTTCCAGCA
>AY101347 .CATATGTCT CATAAACCAG GGAATCCGCT GCTAGTA.AA GCAAAAAACA
>AY101348 .CATATGGCT CACAAGCCAG GGAATCCAAT GTTAGTA.AA GCAAAAAGCA
501 550
NC_001463 (gag720bp) ACTG...CAA ACAGTAGCAA TGCAGCATGE CCTCGTATCT GAGGACTTTG
>AY101347 AATGAGTCAT ATGAAGATTT TGCAGCAAGA CTGCTAGAAG CAATAGATGC
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>AY101348 AATGAGCCAT ATGAAGAATT TGCAGCAAGG CTGCTGGRAG CAATAGATGT
551 600
NC_001463(9ag720bp) AAPGGCAGTT GG.CATATTA TGCTACTACC TGGACAAGTA AAGAC.ATAC
>AY101347 AGAGCCAGTA GCACATCCTA TAARAGARTA CTTA.AAGTT AACACTATCT
5>AY101348 CGAGCCAGTT AATCAGCCCA TAAARAGAATA TCTA.AAACT AACGTTGTCT
601 650
NC_001463 (gag720bp) TAGAAGTATT GGCCATGATG CCIGGAAATA GAGCTCARAA GGAGTTAATT
>AY101347 TATACGAATG CATCATCA.G ATTGTCAARA G....CAAAT GGATAGAATG
>AY101348 TATACGAATG CATCCTCA.G ATTGTCAGAA G....CAAAT GGATAGAACA
651 700
NC_001463 (gag720bp} CAAGGGAAAT TAAATGAAGA AGCAGARAGG TGGAGAAGGA ATAATCCACC
>AY101347 CTGG...AAT CAAGAGTACA ACAAGCTAG. TGTAGAACAR AAAA......
>AY101348 CTAG...GAC AAAGAGTCAA ACAAGCTAG. TGTAGAACAA ARAA......
701 731
NC 001463 (gag720bp) ACCTCCAGCA GGAGGAGGAT TAACAGTGGA T
>AY101347 et s ed s e raaes serensaaes
SAYI01348 .. ... iih i i iee i eeenaaaaen
PileUp
MSF: 1347 Type: N Check: 281%
Name: NC_001463 {(gag) {(SEQ ID NO: 50) Len: 1347 Check: 6959 Weight: 0
Name: >AY101347 (SEQ ID NO: 51) Len: 1347 Check: 969 Weight: 0
Name: »>AY101348 (SEQ ID NO: 52) ©Len: 1347 Check: 4887 Weight: ©
//
1 50
NC_001463 (gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGGE CAAGTCTCCG GGGGGARAAG
SAYI0L347 L i it ot h e et eseana Sres h e ee e i
TSAYIOL34B L. uiiee i eeaenean e e e eeaaaaaa
51 100
NC_001463 (gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATAAAAG
DAY L0134 7 e et ettt e e et et et e
>AY101348 .......... Ce st et e b et e e e e
101 150
NC 001463 (gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GAAATTGTTT ATGGTGCCTT
>AY101347 ...... Ceh redie e G s e e seieeaaae v ohee e
R 2 5 B0 T <
151 200
NC_001463(gag) AAARACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAAA
>AY¥101347 .......... Ce e e e S s i e iar e ase e
SAY101348 ... iivene seennciran et e e e et e h e e
201 250
NC_001463(gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG
B £ 0 N
SAYI01348 L. i i it i et e e S e et ar e e
251 300
NC_001463(gag) AGAGTAACAA AARAGACTTT ATGTCTITGC AGGCCACATT AGCGGGTCTA
B £ 4 0
B 0 e
301 350
NC 001463 {gag) ATGTGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
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>AY101347 ...... . et e e e e e e h e
SAYL01348 ...ttt e e reat e C s ee eevere v e e eteaeann

351 . 400

NC_001463(gag) TACAGTAATC ATGAAAGATG GGTTACTGGA ACAAGAGGAA AAGAAGGAAG

>AY101347 [ Ve s e enae te s s e v e ot eee e S et e e,
>AY101348 C e e e W e « . . Cr e taneaaes . e .

401 450

NC_001463(gag) ACAAAAGAGA AAAGGAAGAG AGTGTCTTCC CAATAGTAGT GCAAGCAGCA

>AY101347 Sttt e e hem s eeeent e et ee e seeera t i ae e arae e

SAYI01348 ...ttt i eer e e e eeeaas . e e

451 500

NC_001463(9ag) GGAGGCGAGAA GCTGCGAAAGC AGTAGATTCT GTAATGTTCC AGCAACTGCA

SAY101347 ... it e AGC AGTAGATTCT GTAATGTTCC AGCAACTGCA

SAY201348 ... i e AGC CGTAGATTCT GTAATGTTCC AGCAGCTGCA

501 . 550

NC‘001463(gag) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT

>AY101347 AACAGTAGCA ATGCAGCATG GACTCGTGTA TGAAGACTTT GAAAGGCTGT

>AY101348 AACAGTAGCA ATGCAGCATG GCCTCGTGTC AGAGGACTTT GAAAGGCTTC

651 600

NC~001463(9ag) TGGCATATTA TGCTACTACC TGGACRAGTA AAGACATACT AGAAGTATTG

>AY101347 CGGCATATTA TGCTACTACC TGGACAAGTA AAGATATACT GGAAGTATTG

>AY101348 CAGCATATCA TGCTACTACC TGGGCAAGTA AAGATATCTT AGAAGTACTG

601 650

NC~001463(9a9) GCCATGATGC CTGGAAATAGC AGCTCAAAAG GACTTAATTC AAGGGAAATT

>AY101347 GCCATGATGC CTGGGAATAG AGCTCAAAAA GAATTAATTC AAGGAAAATT

>AY101348 GCCATGATGC CTGGAAATAG AGCTCAARAA GAGTTAATTC AAGGGAAATT

651 700

NC_OOl463(gag) AAATGAAGAA GCAGAAAGGT GGAGAAGGBA TAATCCACCA CCTCCAGCAG

>AY101347 AAATGAAGAA GCAGAAAGGT GGAGAAGGAA TAATCCACCA CCTCAAGCAG

>AY¥101348 AAATGAAGAA CCAGAGAGGT GGAGAAGGAA TAATCCACCA CCTCCAGCAG

701 . 750

NC_001463(gag) GAGGAGGATT AACAGTGGAT CAARATTATCG GGGTACGGACA AACAAATCAA

>AY101347 GCGGAGGATT AACAGTGGAT CAAATTATGGE GGGTAGGACA AACAMATCAA

>AY101348 GAGGAGGGTT AACAGTGGAT CAAATTATGC GAGTAGGACA AACAANTCAG

751 80Q

NC_001463(9ag) GCAGCAGCAC BAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG

>AY101347 GCAGCTGCAC AAGCTAACAT GGATCAGGCA AGACAAATAT GCCTGCAATG

>AY101348 GCAGCGGCAC AAGCAAACAT GGATCAGGCA AGACAAATAT GCCTACAATC

801 B50

NC_001463(gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA

>AY101347 GGTAATATCA GCCTTAAGAG CAGTGAGACA TATCTCTCAT AAACCAGGGA

>AY101348 GOTGATATCA GCACTAAGAG CAGTAAGGCAR TATGGCTCAC AAGCCAGGGA

. 851 900

NC_001463(gag) ATCCAATGCT AGTAAAGCAA AAMACGAATG AGCCATATGA AGATTTTGCA

>AY101347 ATCCGCTGCT AGTAAAGCAA AAAACAAATGE AGTCATATGA AGATTTTGCA

>AY101348 ATCCAATGTT AGTAAAGCAA AAAGCAAATC AGCCATATGA AGAATTTGCA

901 9%0

NC_001463(gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA

>AY101347 GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTAGCAC ATCCTATAAA

>AY¥101348 GCRAGGCTGC TGGARGCAAT AGATGECCGAC CCAGTTAATC AGCCCATAAA

951 1000
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NC_001463(gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGQATCA GCAGATTGTC
SsAY101347 AGAATACTTA AAGTTAACAC TATCTTATAC GAATGCATCA TCAGATTGTC
sAY101348 AGAATATCTA AAACTAACGT TGTCTTATAC GAATGCATCC TCAGATTGTC
1001 . 1050
NC_001463 (gag) AGARGCARAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
>AY101347 AAAAGCAAAT GGATAGAATG CTGGAATCAA GAGTACAACA AGCTAGTGTA
sAY101348 AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTCAAACA AGCTAGTGTA
‘ 1051 . 1100
NC_001463(gag) GAAGAAARRA TCCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAAAAT
>AY101347 GADCABADADR . .. v eeos et crscmusnnts sessraents s evonosans
SAY101348 GAACAARAADD .. vt v eveee ecosnvasaesr ssesssnars tseeaian '

1101 1150
NC_001463(9ag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAAAAR GGGAATGGAC
SAYLO0L347 v v o eevnees eeer et ety et e
B4 71 O
1151 1200
NC_001463(9a9) AGCCACAAACG GTGTTACAAC TGTGGARAAC CGGGACATCA AGCAAGGCAA
N4 1 o T T 1
SAY 101348 L i ittt i is me e aens e et s e et se et ot raae e
1201 1250
NC_001463(gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAMAGAGAG GACATATGCA
DAY I 01347 L i i it it i h e e v aeeaera sases e eee ettt ettt e ar e
SBAYL0L 348 L.t it et t e e s e s e et s e aseere sas At eeeaenaens
1251 1300
NC_001463(9ag) BAAAAGAATGC AGAGGAAAGA GAGACATAAG GGGAARACAG CAGGGAAACG
20 45 T 0 T X
B < T 1 <

1301 1347

NC_001463(gag) GGAGGAGGGGE GATACGTGTG GTGCCGTCCG CTCCTCCTAT GGAATAA

-------
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% 13

PileUp

MSF: 720 Type:
Name:
Name:
Name :
Name :
Name:
Name:

>L78446
>1.78447
>L78450
>L78451
>L78453

/7

NC_001463 (gag720bp)
>L768446
>1,78447
>L78450
>L78451
>L78453

NC_001463 (gag720bp)
>L78446
>L78447
>1.78450
=1,78451
>L78453

NC_001463 (gag720bp)
>L78446
>L78447
>L78450
>L,78451
>L78453

NC_001463 (gag720bp)
>1.78446
>L78447
>L78450
>1.78451
>1,78453

NC_001463 (gag720bp)
>1,78446
>L78447
>L78450
>L78451
>L78453

NC_001463 (gag720bp)
>L78446
>L78447
>L78450
>L78451
>178453

NC 001463 (gag720bp)

NC_001463 {(gag720bp)
(SEQ ID NO: 54)
(SEQ ID NO: 55)
(SEQ ID NO: 56)
(SEQ ID NO: 57)
(SEQ ID NO:

N Check: 3690

(SEQ ID NO: S53) Len:
Len: 720
Len: 720
Len: 720
Len: 720
Len: 720

720 Check: 5792
Check: 272
Check: 1999
Check: 9633
Check: 5177

s8) Check: 817

1
ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG

..............................

........................................

51

........................................

........................................

.........................................

........................................

101

........................................

........................................

151

..............................

........................................

201

..............................

....................

........................................

........................................

251

........................................

..............................

........................................

301
ATGTGTTGCC AAATGGGGAT GAGACCTGAG ACATTGCAAG

Weight:
Weight:
Weight:
Weight:
Weight:
Weight:

oo o0oO0aOo

50
GGGGGARAAG

..........
..........
..........

100

..........
..........
..........

150

..........
..........
..........
..........

200

..........

250

..........
..........
..........
..........

..........

300

..........
..........
..........

350
ATGCRATGGC
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>L78446
>1,78447
>L78450
>L78451

..........

v B 2E101/1097
SLTBAAB i it ettt e ciaiaent maeaaaaaee ameraeaaan aeas e
0 P -7 . U N
>L78450 ......... . c s e t e e e ame smenaas Wee wres s .
»L7B451 ......... W e e et hset s estaesecne veaerasaea eassaeaean
s P - -
351 400
NC_001463 (gag720bp) TACAGTAATC ATGAAAGATG GGTTACTGGA ACAAGAGGAA AAGAAGGAAG
SL78446 ... ... e v eeans Crh e s e raetae mreeseseer s e s rases
SLTBA4T et i eee e denarar e sareseas thanaesave saeccuncaran
E 0 < - 0
s Py - - S
>L,78453 Ceemaee craeemamrae raemermeas mesas e e s
401 450
NC_001463(gag720bp) ACAAAAGAGA AAAGGAAGAG AGTGTCTTCC CAATAGTAGT GCARGCAGCA
B e - - -
F S P - 7 - R
SL78450 ...t iiiine esseene C e reaaar S eieaaeats wmeienaaus
>L,78451 e e eee s aeaas At aesenaes s ameaars waeraxwesn
SL7B453 . ... ... caesaans Mer ee v reredee saresesare warteerssan
451 500
NC_001463(gag720bp) GGAGGGAGAA GCTGGAAAGC AGTAGATTCT GTAATGTTCC AGCARCTGCA
>L78446 ........ f e esee et aee b ieearaiaa sareeaaiaa eae e
0 i - - o
0 T - - -
B Y < - T Y
S P 7 1
501 . 550
NC_001463(gag720bp) AACAGTAGCA ATGCAGCATG GCCTCGTGTC TGAGGACTTT GAAAGGCAGT
>L78446 .......... .. .CAGCATG GCCTCGTGTC CGAGGACTTT GAAAGGCAGT
»>L,78447 . ......... .. .CAGCATG GAATAGTATC AGAAGAGTTT GAGAGGCAAC
>L,7845%0 .......... . .CAACATG GGATAGTATC AGAGGAATTT GAGAGACAAA
S>L78451  .......... . .CAGCATG GACTAGTATC AGAAGAATIT GAAAGGCAGC
>L784%3 L ..,....... . . .CAGCATG GACTTGTGTC CGAAGATTTT GAGAGGCAAT
551 600
NC_0014G3(gag720bp) TGGCATATTA TGCTACTACC TGGACAAGTA AAGACATACT AGAAGTATTG
>178446 TGGCATATTA TGCTACTACC TGGACAAGTA AGGACATATT AGAAGTATIG
>L78447 TGTCTITATTA TGCTACCACT TGGACAAGCA AGGATATCTT AGAGGTACTA
>L78450 TGTCTTATTA TGCTACCACA TGGACAAGTA AGGATATTTIT AGAAGTACTA
»L,78451 TAGCATACTA TGCCACAACG TGGACAAGCA AAGACATACT AGAGGTGTTA
=L1,78453 TGGCATATTA TGCTACAACC TGGACTAGTG AAGATATATT AGAAGTATIG
. 601 650
NC_001463(ga9720bp) GCCATGATGC CTGGAAATAG AGCTCAAAAG GAGTTAATTC AAGGGAAATT
>L78446 GCCATGATGC CAGGAAATAG AGCTCAAAAG GAGCTAATTC BA........
»1,78447 GCCATGATGC CTGGCAATAG AGCATTAAAA GAGCTAATAC RA........
>1,78450 GCAATGATGC CCGGGAACAG AGCATTAAAG GAGCTGATAC AA........
>L78451 GCCATGATGC CAGGGAATAG AGCACAARAA GAACTAATAC ARA........
»1,78453 GCTATGATGC CTGGGAATAG AGCACAGAAA GAATTAATAC BA........
651 _ 700
NC_001463 (gag720bp) AAATGAAGAA GCAGAAAGGT GGAGARGGAA TAATCCACCA CCTCCAGCAG
B Ty - T -
B = - - S
£8P
8 T . e
SL78453 . i i it e et a e e e
701 720
NC_001463(gag720bp) GAGGAGGATT AACAGTGGAT

109
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>L78453 .. . roraas

PileUp
MSF: 1347 Type: N Check: 6947

Name: NC_001463(gag) (SEQ ID NO: S59) Len: 1347 Check: 6959 Weight: 0
Name: >L78446 (SEQ ID NO: 60) Len: 1347 Check: 6690 Weight:
Name: »L78447 (SEQ ID NO: 61) Len: 1347 Check: 8417 Weight:
Name: >L78450 (SEQ ID NO: 62) Len: 1347 Check: 6051 Weight:
Name: >L78451 (SEQ ID NO: 63) Len: 1347 Check: 1595 Weight:
Name: >L78453 (SEQ ID NO: 64) Len: 1347 Check: 7235 Weight:

//

e NeolNeololNe]

1 . 50
NC_001463{gag) ATGGTGAGTC TAGATAGAGA CATGGCGAGG CAAGTCTCCG GGGGGAAAAG
>1,78446 ...... veon

>L78447
>L78450 ........ e w
>L78451 ..........
>L78453

........................................

..........
....................

51 100
NC_001463(gag) AGATTATCCT GAGCTCGAAA AATGTATCAA GCATGCATGC AAGATABRAAG
>L78446 ..........

>L78447 ... ...
>L78450 ..........
>L78451 ..........
sL78453 ........ ..

........................................

........................................

........................................

101 150
NC_ 001463 (gag) TTCGACTCAG AGGGGAGCAC TTGACAGAAG GRAATTGTTT ATGGTGCCTT
>L.78446 ..........

>L78447 ..........
>L78450 ..........
>L78451 ..........
>L78453 ..........

.........................................

........................................

..............................
....................

....................

151 200

NC_001463(gag) AAAACATTAG ATTACATGTT TGAGGACCAT AAAGAGGAAC CTTGGACAAA
>L78446 ..........
>L78447 ..........
=L78450 ..........
sL78451 ........ ..
sL78453 ... . ...

........................................

........................................

....................

........................................

........................................

201 250
NC_001463 (gag) AGTAAAATTT AGGACAATAT GGCAGAAGGT GAAGAATCTA ACTCCTGAGG
>L78446 ...

>L78447 ..........
>L78450 .. ........
>L78451 ..........
>L78453 ..........

....................

251 . 300

NC_001463 (gag) AGAGTAACAA AAAAGACTTT ATGTCTTTGC AGGCCACATT AGCGGGTCTA
>178446 ........ ..
>L78447 ..........
>L78450 ..........
>L78451 .........,
>L78453 ...

........................................

........................................

........................................

........................................

301 350

NC_001463 (gag) ATGTGTTGCC ARATGGGGAT GAGACCTGAG ACATTGCAAG ATGCAATGGC
>L78446 ..........

>L78447 ...,

........................................

........................................




200480043938. 6

B 103/10910

>L78450
>L78451
>L78453

NC_001463 (gag)

>L78446
~L78447
>L78450
>L78451
>L78453

NC_001463 (gag)

»>178446
>L78447
>L78450
>L78451
>L.78453

NC 001463 (gag)

>L78446
>L78447
>L78450
>178451
>1L78453

NC_001463 (gag)

>L78446€
>L78447
>L78450
>L78451
. »L78453

NC_001463 (gag)

>L78446
>1,78447
>L78450
>1,78451
>L78453

NC_001463(gag!

>L78446
>178447
>L,78450
>L78451
>L78453

NC_001463 (gag)

>L78446
>L78447
>L78450
>L78451
>L78453

NC_001463 (gag)

sL,78446
>L78447
>L78450
>L78451
>LL78453

351

..........
..........
..........
..........

451

501

...........
..........
..........

551

TGGCATATTA
TGGCATATTA
TGTCTTATTA
TGTCTTATTA
TAGCATACTA
TGGCATATTA

601

GCCATGATGC
GCCATGATGC
GCCATGATGC
GCAATGATGC
GCCATGATGC
GCTATGATGC

701

..........

..........

..........

....................

..........

..........

ATGCAGCATG GCCTCGTGTC
.+ .CAGCATG GCCTCGTGTC
. .CAGCATG GAATAGTATC
. .CAACATG GGATAGTATC
. .CAGCATG GACTAGTATC
.CAGCATG GACTTGTGTC

TGCTACTACC TGGACAAGTA
TGCTACTACC TGGACAAGTA
TGCTACCACT TGGACAAGCA
TGCTACCACA TGGACAAGTA
TGCCACAACG TGGACAAGCA
TGCTACAACC TGGACTAGTG

CTGGAAATAG AGCTCAAAAG
CAGGARRTAG AGCTCAAAAG
CTGGCAATAG AGCATTARAA
CCGGGAACAG AGCATTAAAG
CAGGGAATAG AGCACAAAAR
CTGGGAATAG AGCARCAGAAA

GCAGARAGGT GGAGAAGGAA

....................

..........

----------
..........
..........

TGAGGACTTT
CGAGGACTTT
AGAAGAGTTT
BRGAGGAATTT
AGAAGAATTT
CGAAGATTTT

AAGACATACT
AGGACATATT
AGGATATCTT
AGGATATTTT
AAGACATACT
AAGATATATT

GAGTTAATTC
GAGCTAATTC
GAGCTAATAC
GAGCTGATAC
GAACTAATAC
GAATTAATAC

TAATCCACCA

..........

----------

400

450

..........
..........
..........

500

...........
..........
..........

550
GAAAGGCAGT
GAAAGGCAGT
GAGAGGCAAC
GAGAGACAAA
GAAAGGCAGC
GAGAGGCAAT

600
AGAAGTATTG
AGAAGTATTG
AGAGGTACTA
AGAAGTACTA
AGAGGIGTTA
AGAAGTATTG

650
AAGGGAAATT

700

----------

750

111
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751 800
NC_001463 (gag) GCAGCAGCAC AAGCTAACAT GGATCAGGCA AGGCAAATAT GCCTGCAATG
SL7B446 ...l nianes o
>178447 ....... e eneaaieaas
SL78450 ...e..ivin anannns e e
>L78451 .......... e .
SL7BA53  ...iiiiii anaeanaaes

..............................

- 801 850
NC_001463 (gag) GGTAATAAAT GCATTAAGAG CAGTAAGACA TATGGCGCAC AGGCCAGGGA
>178446 ... et cenaaaen e reeee e
>L78447 ...... Car e eeaan
SL78450 ... ...t i i ssee e
>L78451 .......... e
>L78453 ..........

--------------------
...................................
....................

851 S00

NC_001463 {gag) ATCCAATGCT AGTAAAGCAA AAAACGAATG AGCCATATGA AGATTTTGCA
>L78446 .......... :

>L78447 ... ... ..

>L78450 ..........

>1,78451 ..........

>L78453 ., .........

........................................
........................................
....................

....................

........................................

901 950
NC_001463 (gag) GCAAGACTGC TAGAAGCAAT AGATGCAGAG CCAGTTACAC AGCCTATAAA
>L78446 ..........

>L78447 ..........
>L78450 ..........
>L78451 ..........
>Li78453 ..........

....................

951 : 1000
| NC_001463 (gag) AGATTATCTA AAGCTAACAC TATCTTATAC AAATGCATCA GCAGATTGTC
>1,78446 ..........

SLT7B447 it i e et e e e
>L78450 .......... .
>L,78451 ..........
SL78453 " ...... ...,

....................
.......................................
....................

....................

........................................

1001 1050
NC_001463 (gag) AGAAGCAAAT GGATAGAACA CTAGGACAAA GAGTACAACA AGCTAGTGTA
SL78446 ..........
SL78447  ..........
5178450 ..........
SL78451 ..........
SL78453 ..........

........................................
....................

........................................

1051 1100
NC_001463(gag) GAAGAAAAAA TGCAAGCATG TAGAGATGTG GGATCAGAAG GGTTCAARAT
>1,78446 ..........

>L78447 ..........
>L78450 ..........
>L78451 ...
>L78B453 ..........

........................................
........................................

. 1101 1159
NC_001463 (gag) GCAATTGTTA GCACAAGCAT TAAGGCCAGG AAAAGGAARA GGGAATGGAC
>L78446 ..........

>L78447 ..., .-
>L78450 ..........
>L78451 .......... )
>L78453 ...... N

.........................................

........................................

112
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NC_001463(gag) AGCCACAAAG GTGTTACAAC TGTGGAAAAC CGGGACATCA AGCAAGGCAA
SLTBA4B ...t i ae tet e et e s rasaseees racasseaas washeenees
>L.78447 ......... W e et esectes seseseneer saesenaaas eassa .
>L78450 ... ciiiiie o s rer marresawres meaaw et e aae e
>L78451 C e W er s saas e saeeveeann . e ree ae e aenaea
»L78453 ..., C e teda e saaes Ve eae seamensaae e s

1201 1250

NC_001463 (gag) TGTAGACAAG GAATCATATG TCACAACTGT GGAAAGAGAG GACATATGCA
SL78B446 . ... ittt cecaiaases seereens v e . W re et aaa
>L78447 .......... c e Cem s e eae e aeeaaeea earseaaean
>L78450 W eeasesate smsesavese seesasrresr wessesssae aresaneasa
S>L78451 ... .00 aaaas Ch e me b samrseaenr aaaaeeen s seseaas .
SL78483 L. ... i i et tseereae e S et et e et ereeaas

1251 - 1300

NC_001463(9ag) AAAAGAATGC AGAGGAAAGA GAGACATAAG GGGAAAACAG CAGGGAAACG
>L78446 ....... s e s et e aenae tesaersaee sesasaccen sasresa .
SL7B447 ... ittt ercenet s P C e e e eaaeeanaa
>L,78450 ..... fevee aaaeerreay ‘e Caes s e aaarsr ceteresaas

B P - -4 et re e
>L78453 .......... St e e e Mt e eaeitt e creee
1301 1347

NC_001463(gag) GGAGGAGGGG GATACGTGTG GIGCCGTCCG CTCCTCCTAT GGAATAA
0 T - 7 X S
B I < -
>L78450 .......... ot e am s s e i aeae et ded e e aae eeeaaan
o T - - S
B T 2 3

113
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% 14
gagh 7l st &
NC_001463(gag720bp) vs. AF015181 Fapk:41.0 % —BH: 410 %
NC _001463|>AF015181
(gag720bp)
NC_001463(gag720bp)| 100 41
>AF015181 100

NC_001463(gag) vs. AF015181 Fa it 40.6% —B Pt 40.6%

NC_001463|>AF015181
(g2g)
INC_001463(gag) 100 41
>AF015181 100

NC_001463(gag 720bp) vs. AF402664~8 Fadd 911 % —&#:322%

NC_001463(>AF402664|>AF402665>AF402666|>AF402667|>AF402668

(gag720bp)

NC_001463(gag720b 100 43 44 43 33 43

p)

>AF402664 100 99 96 80 98

>AF402665 100 97 80 99

>AF402666 100 81 96

>AF402667 100 80

>AF402668 100

NC_.001463(gag) vs. AF402664~8 P bk 49.1% —B M :35.0%
NC_001463{>AF402664|>AF402665]>AF402666|>AF402667]>AF402668
(gag)

NC_001463(gag) 100 45 46 44 36 45

>AF402664 100 99 98 89 99

>AF402665 100 98 89 99

>AF402666 100 90 98

>AF402667 100 89

>AF402668 100
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NC_001463(gag720bp) vs. AT305040~2

FEdk:80.5 % —E M 38.1%

NC_001463|>AJ305040 | >AT305041 | >AT305042
(gag720bp)
INC_001463(gag720b| 100 39 42 39
)
>AJ305040 100 93 99
>AJ305041 100 93
>AJ305042 - 100
NC_001463(gag) vs. AJ305040~2 Fa gt 1 44.3% —BM: 38.8%
NC_001463] >AJ305040 | >AJ305041 | >AJ305042
(gag) ‘
NC_001463(gag) 100 41 41 40
>AJ305040 100 96 100
>AJ305041 100 96
'[>AJ305042 100

NC_001463(gag720bp) vs. AY047362

FEdE: 402 % —sp 1402 %

NC_0014631>AY 047362

(g2g720bp)
NC_001463(gag720bp) 100 40
>AY 047362 100

NC_001463(gag) vs. AY047362

PEpE:35.7% —gk it 35.7%

NC_001463{>AY 047362
(gag)
INC_001463(gag) 100 36
>AY 047362 100

NC_001463(gag720bp) vs. AY081139

FEBE : 40.0% — 2k b : 40.0%

NC_001463[>AY 081139

(8ag720bp)
INC_001463(gag720bp)] 100 40
>AY081139 100

NC_001463(gag) vs. AY081139

Pt :39.8% —a 4 39.8%

NC_001463[>AY081139
(gag)
NC_001463(gag) 100 40
>AY 081139 100
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i
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NC_001463(gag720bp) vs. AY101347~8

Fadt : 78.1 % —E M :35.0%

NC_001463{>AY101347[>AY 101348
(gag720bp)
NC 001463(gag720bp) 100 40 36
>AY101347 100 91
>AY101348 100

NC_001463(gag) vs. AY101347~8

NC_001463(gag720bp) vs. L78446, 7, 50,51,53

fapE :43.9% —EP:37.9%

NC_001463[>AY101347>AY 101348
- (gag) -
NC_001463(gag) 100 41 40
>AY101347 100 95
>AY101348 100

fadt :17.6 % —& K 1 11.9%

NC_001463 | >L78446 | >L78447 | >L78450 | >L78451 | >L78453

(gag720bp)
INC_001463(gag720bp) 100 17 14 14 15 15
>1.78446 100 96 96 97 97
>1.78447 100 98 97 96
>1.78450 100 96 96
>178451 100 97
>1.78453 . 100

NC_001463(gag) vs. L78446,47,50,51,53 Fapk . 9.4% —E M :6.4%
NC_001463| >L78446 | >L78447 | >L78450 | >L78451 | >L78453
~ (gag)

NC_001463(gag) 100 9 7 7 8 8
>178446 - 100 98 98 98 98
>1.78447 100 99 98 98
>1.78450 100 98 98
> 78451 100 98
>1.78453 100
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NC_001463 (&£ F 1) vs.AF322109 (&% B#4)

£ 15

68.2%
] . NC_001463| AF322109
NC_001463 100 68
AF322109 100

NC_001463(gag) vs.AF322109(gag)

Fa 73.1% —-—ﬁ:}i: 73.1%

NC_001463 | AF322109
(gag) (gag)
NC_001463(gag) 100 73
AF322109(gag) 100

NC_001463(5’LTR K ) vs.AF322109(S’LTR K )

59.8%

NC_001463] AF322109
Sl) (5')
NC_001463(5) | 100 60
AF322109(5") 100

NC_001463(pol) vs.AF322109(pol)

fad . 74.9% — 81 74.9%

NC_001463] AF322109
(pol) (pol)

NC_001463(pol)] 100 75

AF322109(pol) 100

NC_001463(rev) vs.AF322109(rev)

ek 1 48.3% — & 1 48.3%

NC_001463] AF322109
: (rev) . (rev)
NC_001463(rev) 100 48
A¥322109(rev) 100

NC_001463(vif) vs.AF322109(vif)

FEE : 66.0% — B M 66.0%

NC_001463] AF322109
(vif) (vif)

NC_001463(vif)| 100 66

AF322109(vif) 100
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5 &

H1/13671

<110>

A%
RADA
E 2 ¥

<120>

<160> 79

<170>

<210> 1
<211>

9189

<212> DNA

<213>

<400> 1
gagttctagg

aaaggagtga

agtcgteect

cccgaggaga

caagttgcta

aggaactgaa

gcgaggcaga

tcgagaatec

atacaacagc

gcaagtetcec

caagataaaa

taaaacatta

agagtcecte

ttgecttact

taatctgtge

agaaaagaaa

tagcaacaag

acttcgggga

ggtttcette

tgtacaaaaa

aacaccgtaa

ggggggaaaa

gttcgactca

gattacatgt

VECTORCORE A CO.,LTD

A FCAEVHIBIRA 4L

KopatentIn 1.71

FXVR-BRAE

ctagtetcte

gccgagtgga

aataccagag

gcggecctga

agagaagaag

cgcctgaagy

taaattgaaa

aaaggaggga

gaaaateegce

gagattatcc

gaggggagca

ttgaggacca

ctctccgﬁgg
gagtgattac
cggctectege
gaactcggct
tagagcaaag
agtaaggtaa
gagaagtgtt
tctcggtcag
catggtgagt
tgagctcgaa
cttgacagaa

taaagaggaa

aggtaccgag

tgagcggeceg

agctggcgec

tctgaaaaag

gtccagtgac

gtgactetge

gctgegagag

gaccaggacc

ctagatagag

aaatgtatca

ggaaattgtt

cettggacaa

118

acctcaaaat

gtgtateggy

caacgtgggg

aggaagagga

tcggaaaaag

tgtacgeggg

gtcttggtag

cctgggagta

acatggcegag

agcatgcatg

tatagtgecet

aagtaaaatt

60
120
i80
240
300
360
420
4?0
540
600
660

720
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taggacaata tggcagaagg tgaagaatct aactcctgag gagagtaaca aaaaagactt 780
tatgtctttg caggccacat tagcgggtcet aatgtgttge caaatgggga tgagacctga 840
gacattgcaa gatgcaatgg ctacagtaat catgaaagat gggttactgg aacaagagga 900
aaagaaggaa gacaaaagag aaaaggaaga gagtgtcttc ccaatagtag tgcaagcage 960
aggagggaga agctggaaag cagtagattc tgtaatgttc cagc§actgc aaacagtage 1020
aatgcagcat ggcctegtgt ctgaggactt tgaaaggcag ttggcatatﬁ atgctactac .1080
ctggacaagt aaagacatac tagaagtatt ggccatgatg cctggaaata gagctcaaaa 1140
ggagttaatt caagggaaat taaatgaaga agcagaaagdg tggagaagga ataatccacc 1200
acctccagea ggaggaggat taacagtgga tcaaattatg ggggtaggac aaacaaatca 1260
agcagcagea caagctaaca tggatcaggc aaggcaaata tgcectgcaat gggtaataaa 1320
tgcattaaga gcagtaagac atatggcgea caggccaggg aatccaatgc tagtaaagca 1380
aaaaacgaat gagccatatg aagattttgc agcaagactg ctagaagcaa tagatgcaga ;440
gccagttaca cagectataa aagattatcht aaagctaaca ctatcttata caaatgcate 1500
agcagattgt cagaagcaaa tggatagaac actaggacaa agagtacaac aagctagtgt 1560
agaagaaaaa atgcaagcat gtagagatgt gggatcagaa gggttcaaaa tgcaattgtt 1620
agcacaagca ttaaggccag gaaaaggaaa agggaatgga cagccacaaa ggtgttacaa 1680
ctgtggaaaa ccgggacatc aagcaaggca atgtagacaa ggaatcatat gtcacaactg 1740
tggaaagaga ggacatatgc aaaaagaatg cagaggaaag agagacataa ggggaaaaca 1800
gcagggaaac gggaggaggg ggatacgtgt ggtgccgtec gctcctdcta tggaataact 1860
tcagcaccac ctatggtteca ggtecgecata ggtteccage agaggaactt gttatttgat .1920
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accggggegg accgaactat agttagatgg catsagggct cgggaaacce agceeggaagg 1980
ataaaactgc aag?aatagg aggaatagta gaaggagaaa aatggéataa tgtagaatta 2040
gaatataaag gagaaacaag aaagggaaca atagtagtgt taccacaaag tccagtagaa 2100
gtattaggac gagataacat ggcccgatit ggaataaaga taataatggce aaatttagag 2160
gaaaaaagaa tcccaattac aasagtaaaa ttgaaagagg gatgtacggg tccacatgte 2220
ccacaatggc cattaacaga agagaaatta aaaggtctaa cagaaatcat agataaatta 2280
gtggaagaag gaaaactagg aaaggcacec ccacattgga catgtaatac tccaatcttt 2340
tgcataaaaa agaaatcagg gaagtggaga atgttaatag atttcagaga attgaacaaa 2400
cagacagaag atttaacaga agcgcagtta géactcccgc atcogggagyg actacaaaag 2460
asaaaacaty ttacaatatt ggacatagga gatgcatatt ttactatacc cctatatgaa 2520
ccatatcgag agtacacatg ttttactcta ttaagtccta ataatctagg accatgtaaa 2580
agatactatt ggaaagtgct gccacaaggt tggaasattga gtccatctgt atatcaattt 2640
actatgcagg aga;cttaga ggattggata cagcagcatc cagaaattca atttggeata 2700
tatatggatg atatttacat aggaagtgat ttagaaatta aaaagcatag agaaatagtg 2760
aaagatttag ccaattatat tgcccaatat ggattcacte tgc;agaaga éaagagacaa 2820
aagggatatc cagcaaaatg gctaggattt gaactacacc cgcagacctg gaaatttcag 2880
aagcatacat tacétgaatt aacaaaggga acaataacat taaataaatt acagaaatta 2940
gtaggagaat tagtatggag acaatccata attgggaaaa gecattcctaa cattctgaaa 3000
ttaatggaag gagatagaga attacaaagt gaaagaaaaa ttgaagaagt acatgtgaaa 3060
gaatgggaag catgtaggaa aaaattagaa gaaatggaag gaaattatta taataaagac 3120

120



200480043938. 6 Pl R OHA/1361
aaagatgtct atggacaatt ggcettgggga gacaaageta tagaatatat agtgtatcag 3180
gagaaaggga aaccattatg ggtaaatgtg gttcacaata taaagaacct aagcatcccg 3240
caacaggtta ttaaagcage gcaaaaatta acccaagaag tcatcattag gacaggaaaa 3300
ataccatgga tatigttgece agggaaagaa gaagattgga gactagaatt gcaattaggyg 3360
aacatcacat ggatgccaaa attttggtcee tgttategag gacatacaag atggagaaaa 3420
agaaatétaa tagaagaagt agtagaaggg cctacatatt atacagatgg aggaaaaaag 3480
aataaagtag gaagtctagg gttcatagta tcaacagggg aaalatttag aaagcatgaa 3540
gagggcacaa accagcaact agaattaaga gccatagagg aagctctaaa acaagggect 3600
caaacaatga atttagtaac agatagtaga tatgcatttg aatttttatt aagaaattgg 3660
gatgaagaag taataaagaa tcecaattcaa gcaagaatta tggaaattge ccacaagaaa 3720
gataggatag gagtgcattg ggtgccagga cataaaggga ttccccaaaa tgaagaaata 3780
gacaaatata ttt;ggaaat atttcttgca aaagaaggag aaggaattct cccaaaaaga 3840
gaagaggatg cagggtatga tttaatatgc ccagaagagg ttaccataga gccaggacaa 3900
gtgaaatgca tcecccataga gctaagatta aatttaaaga aatcacaatg ggectatgatt 3960
gctacaaaaa gcagcatggc tgccaaagga gtgttcacac aaggaggaat catagactca 4020
ggatatcagg gacaaataca ggtaataatg tataatagca ataaaatage agtagtcata 4080
ccccaaggga gaaaatttge acaattaata ttaatggata aaaagcatgg aaaattggaa 4140
ccectgggggg asagcagaaa aacagaaagg ggagaaaaag gatttgggte tacaggaatg 4200
tattggatag aaaatattce tctggcagag gaagaccaca caaaatggea tcaagatgcce 4260
cgatcattgc atctagaatt tgaaattcca agaacagcag cagaagacat agtaaatcaa 4320
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200480043938. 6 o5l R OH5/1361
tgtgaaatat gcaaagaagc gaggacacct gcagtaatta gaggcggaaa caaaaggggad 4380
gtaaatcatt ggcaagtgga ttatacccat tatgaaaata tcatactatt agtatgggta 4440
gaaacaaatt caggactaat atatgcagaa aaagtaaaag gagaatcagg gcaagaattce 4500
agaataaaaé tgatgeattg gtatgcatta tttggtccag agtcattgca gtcagacaat 4560
ggacctgcat ttgcagcaga gcccacacag ctgttaatge aatacctagg agtaaaacac 4620
acaacaggca tacettggaa tccacagtct caggcotatag tagaaaggge acatcaacta 4680
ttgaaaagca ctttaaagaa gttccageca caatttgtcg ctgtagaatc a?ccatagca 4740
gcagcectag tcgecataaa tataaaaaga aagggtgggc tggggacaag ccctatggat 4800
atttttatat ataataaaga acagaaaaga ataaataata.aatataataa aaattctcaa 4860
aaaattcaat tctgttatta cagaataagg aaaagaggac atcaggagag tggaaaggac 4920
caacccaggt actgtggaaa ggggaaggag ccaattgtgg taaaggatat agaaagtgaa 4980
aagtatttag taatacctta caaagatgca aaattcatcc cgecaccaac aaaagaaaag 5040
gaataaaaaa cctggaccag aattaccctt agcactatgg atacatatag cagaaagcat 5100
taatggggat agctcatggt acataacaat gagactgcaa cagatgatgt ggggaaaaag 5160 .
aggaaataag ttacaatata agaatgaaga cagggaatat gaaaattggg aaattacatc 5220
atggggatgg aaaatgcace taaggagagt gasacaatgg atacaagaca acaggagagg 5280
aagcccatgg cagtacaaag taggaggaac atggaaaagt ataggagtgt ggttoctgea 5340
agraggagat tacagaaagg tagacaggca cttctggtgg gcatggagga tactgatatg 5400
ttcectgcagg aaagaaaagt ttgatataag agaatttatg agaggaagac atagatggga $460
tttgtgcaaa tcetgtgcte aaggagaagt agtaaagcat actagaacaa aaagtctgga 5520
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200480043938. 6 ool R OH6/1361T
aagactagta ctgctacgga tggtagaaca gcatgtgttt caagtattgc cattgtggag 5580
agccaggaga agtagtacaa cagatttcocc atggtgocagg gacacaacygyg gatacacgca 5640
tgcgtggtet gtccaggagt gotggttgat ggaatatctc ttagaggatg agtgaagaac 5700
tgcctcaaag aagggagaca catccagaag aacttgtaag gaacgtacgg gaaagagaaa 5760
gggatacatg gcaatggaca agcatcagag tacctgcgga aatactgcaa agatggcecttg 5820 °
ctatgcttag gtcaggcaga.aatagaaaga aagtgtatag agaaatgcaa aaatggatgt 5880
ggatacatcc caaégcgcct gtgattaggg cctgtggatg cagactatgt aacccggggt 5940
ggggaacata atcaagggaa taataaatge aaataaatgt aactaacaag tagcasaagt 6000
gtetgtgtta gatggatget ggggoecagat acatgegett aactgggaag gaaaactyggg 6060
ttgaagtaac catggacgga gagaaggaaa ggaasagaga aggtttcact gegggacage 6120
aaggtasagta tcaaccccag gtaagtaagce aaatagggaa cagaaatéct aacccatget €180
ttgectataa agggatattc ctatggagga tatcactaac aatgtggata ttgctaggga 6240
taaatatgtg tgtcagtgca gaggattaca taacactaat atcagatcee tatgggttet 6300
cacccataaa aaatgtgtct ggggtaccag tgacttgtgt aacaaaagaa ttcgcaaaat 6360
ggggatgtca accactagga gcgtaccectyg atccagaaat agaatacaga aatgtgagtc 6420
aggaagtagt gaaagaagta tatcaagaga attggccatg gaatacatat cattggecte 6480
tetggcaaat ggagaatgtt aggtactggt taaaagaaaa tatgcaagaa aa?caacaga 6540
gaaaaaataa tac;aaagag ggtataéagg aattattagc aggaactata aggggaagat 6600
tctgtgtacce atacccattt gocttgttaa aatgcacaaa gtggtgctgg tatacagegg 6660
ccataaac&a cgagtcagga aaagcaggaa aaataaaaat aaattgecaca gaagcaagag 6720



200480043938. 6

o5l R OHBT/1361
cagtctectg tacagaggac atgccattag cctcaataca aagagcatat tgggatgaga 6780
aagacagaga gagcatggcce tttatgaata tcaaagcatg tgatagcaac ctaaggtgte 6840
agaaaagacc tggagggtgt atggaaggat accctatcce agtaggagca gaaataatcce 6900
ctgaaagtat gaaataccta aggggagcaa agagtcagta tgggggaata aaagataaga 6960
atggagaatt aaaattacca ttaacattaa gagtgtgggt azaattagca aatgtgtcag 7020
aatgggtaaa tgggacaccc cecggattgge aagacagaat taacggatcc aaaggaataa 7080
atgggacgct ctggggagag cttaacagta tgcatcacct aggatttgcc cttagccaga 7140
acggcaaatg gtgtaactac accggggaaa taaaattagg gcaagaaaca ttccaatatc‘ 7200
attacaagce aaactggaac tgtaccggga attggacgca atatccggtyg tggcaagtga 7260
ttagaaacct ggatatggtg gaacatatga caggagaatg tgtgcagaga ccacaaaggc 7320
acaatataac agtaggaaat ggaaccataa cagggaattg cagtacaaca aactgggatg 7380
gatgtaattg ctcacgatca ggaaactacc tatataacag ctctgaggga ggattgttat 7440
taattetgtyg cagacaaaac agcaccctaa caaggatcect gggaacaaat acaaattgga 7500
caactatgty gggaatatac aaaaattgtt caggatgcga gaatgcaaca ttagacaaca 7560
caggagaagg aaccttagga ggtgtagcta ataagaactg tagcttgect cataaaaatg 7620
agagcaacaa gtggacttgt gecccaagac aaagagatgg aaaaacagat tcgctataca 7680
tagcaggagg aaaaaagttt tggacacgaa ttaaggccca attcagetgt gaaagtaaca 7740
taggacaatt agatggaatg ttgcatcagc aaatactatt gcaaaaatat caagtaatta 7800
aggtaagage ttatacatat ggggtgatag aaatgccaga aaactatgca aaaacaagaa 7860
tcataaacag gaaaaaaaga gaactcagecc acaagaggaa gaagagaggce gttggcttgg 7920
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200480043938. 6

o5l R OH8/1361
tcattatgct agttatcatyg gcaatagtag ctgcegcagg ggettctetg ggagtcgceaa 7980
acgcgattca gcagtcttac actaaggcag ctgtccagac ccttgectaat goaactgetyg 8040
cacagcagga tgtgttagag gcaacctatg cca;ggtaca gecatgtggcet aaaggcgtac 8100
gaatcttgga agctcgagtg gctegagtgg aagctatcac agatagaata atgectatacce 8160
aagaattgga ttgttggcac tatcatcaat actgtataac ctctacaaaa acagaagtag 8220
caaaatatat caattggacg aggtttaagg ataattgcac atggcagcag tgggagagag 8280
gattacaggg gtatgataca aacttaacaa tactgttaaa ggaatcagca gcaatgacac 834d
aactagcaga agagcaagca aggaggatac cagaagtatg ggaaagttta aaagacgtct 8400
ttgattggtc agg;tggttc tcatggctaa ag;acattcc tattatagta gtaggattat 8460
taggatgcét tetgataaga gectgtgatat gtgtatgteca acctettgtg cagatataca 8520
gaactctaag taccccgaca taccaacggg tcacagtcat catggaaaca agagcagacg 8580
tcgcaggaga aaatcaggat tttggcgatg gottagagga atcagacaac agcgaaacaa 8640
gcgaaagagt gacagtacag aaagcttgga geocgtgcoctg ggagetttgg cagaactcac 8700
cectggaagga gecatggaaa aggggcctge tgaggctget cgtectteeg ctgacgatgg 8760
gaatctggat aaatggatgg cttggagaac accacaaaaa taaaaaaaga aagggtgact 8820
gtgagacatg ggc;aaagag.gactaataac aagctaggce aaattcctgt aaatcacttg 8880
gggggttata agaaaagcaa gttcactatg acaaagcaaa atgtaaagge caaattectg 8940
taaatcactt ggggggttat aagaaaagca agttcactat gacaaagcaa aatgtaaccg 9000
caagtgctga cagatgtaac agctgacata tcagctgatg cttgetcatg ctgacactgt 9060
agetctgage tgtatataag gagaagcttg ctgcttgcac ttcagagttc taggagagte 9120
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200480043938. 6 Pl R OH9/1361
cctectagte tetectctoce gaggaggtac cgagacctca aaataaagga gtgattgect 8180
tactgecga 9189
<210> 2
<21ll> 8919
<212> DNA
<213> $XFX-BEAAE
<400> 2
gtgagtgcte tgaggagctc gaaggaaaga gtcctcageoe tetectetec gaggagettce 60
ggctcataat aaaggagtgc ttgcttcaac agaactgagc tﬁgtcgtggt tattatcggg 120
gaccgaagtc ceogtgcaaca ccggggoggt tctcogcaget ggogeccaac gtggggctceg 180
agtagcttga éaagctcgac tgagatctga atccaagagc gacatcagac agcaagaaat 240
gagagtaatg agacegcgag ctctgetget gtaaaaaaga ggaagtageg ggttgccgag 300
gcaactgctc agaagaacca ggggaaaggg cttccagcaa cctcaaaaga ggaaccgaga 360
cttcggggac gectgaagta aggtaagtga ctotgetgta cgeggggcga ggcataggag 420
atccttctat tctaggaaga gaagegetgt tcotgggaggt cttggegacc gagaatcttg 480
ttaaataagc caggatcteg atcaggacca agacccctca ggagagggta tagacagegt 540
ggtaagaaat ccgccgtggt gagtctagat agagacatgg tgaggeaggc ctcocggaagy 600
ggaaaggagt accccgagct aaaagaatgt ctgaaaaagg catgcaaaat aaaagtaagg 660
gctggggggg agegectgac agaaggaaat tgtctetggt gtataaaaac actagagtgt 720
atgtatgagg attgtaggga ggaaccttgg accccagaaa aatgtaaaca attatggaaa 780
aagttgaagc aggtagagcc tgaggagagt agcaaageag actataactg gttaaaagca 840
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200480043938. 6 ool & OBEI10/1363T
accttggcgg ggatagtctg tgtgcaaatg ggaatgcégc ccgagacact gecaggatgeg 900
atagcaacct taaacatgag agatgaagta aaaggaaagg aaaagccatc agaagaaaag 960
aagggaatat atcccatatt agtgcaggca ggaggaggaa gagcatggag agcggtagag 1020
cctgetacet ttcagcaget ccaaacagtg gcaatgcagc atggactagt atcagaagaa 1080
tttgaaagge agctagcata ctatgccacc acatggacaa gcaaggatat cttagaagta 1140
ttagccatga tgccaggaaa tagagcgcaa aaagaactaa tacaaggaaa gttaaatgag 1200
gaagcagaga gatggagaag gcagaatcca caacctgegg gocgggttaac cgtggatcag 1260
ataatggggg taggacaaac gaatcaggca gcggcacagg ctaatatgga tcaagcaaga 1320
caaatatgcc tacaatgggt tataacagca ataagaggag ttaggcatat ggcccataga 1380
ccaggaaatc ccatgctggt aagacaaaaa ccaaatgaga actatgaaga gtttgecgcea 1440
aggttgttag aagcagtgga tgcagaacce gttacccaac ctAtaaaaga atatftaaag 1500
gtaactctgt cttacacaaa tgcaaattcg gaatgtcaaa aacatatgga cagagtgttg 1560
gggcaaagag tacagcaggc ctcaatagaa gaaaaaatgc aggcatgcag ggacatcggg 1le20
ggaacagcat atcagatgca gttgcttgeca caagccectec gtggcggaaa agaagatggg 1680
aaaaaatctg tagggaagtyg ttataactgt ggaaggcccg gacacagage aaaagaatge 1740
agacaaggca ttatatgtca caactgtgga aaaagagggc ata;acagaa aaactgcaaa 1800
cagaaaagaa gaaaggagca gggaaacatg aggaggggge tacgtgtggt gecgtecgea 1860
cccectatgy agtaacgcaa gcaccactaa tagttagggt acaaataggg aatcaggaga 1920
aacaattatt atttgacaca ggggcagata aaacgatagt aagaatgcat gatggaacag 1980
ggattccaaa cggaagaata aaattacaag ggataggagg aatagtagaa ggagaaaaat 2040
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200480043938. 6 ool & OHIL/1360
ggaataaagt acccatgaca tataagggag aaaca?cctg cccaagettyg gttgtgctaa 2100
gagatagcec agtagaagta ttgggaagag ataacatgga agcatteggce gtaaccctaa 2160
taatggcaaa tttagaagat aagaaaattc ccacaatacc agtagaattg aaagaaggat 2220
gtaaagggcc acatgtgecc cagtggccat taacageaga gaaattacaa ggactaacag 2280
gaatagtaga aaaattacta caggaaggaa aattggcaga ggccccagag ggatggacgt 2340
ggaacacgcc catcttctge ataaaaaaga agtcaggaaa atggagaatg ttaatagatt 2400
ttagggaatt aaataagcaa acagcagatt tagcagaagc gcagctagga ctgccacace 2460
caggagggtt gcaaaggaaa aagaatgtaa caattctgga cataggagat gcatatttca 2520
caatteocett atacgagece tatcagaaat‘atacatgctt cacactccta agtcctaaca 2580
atttgggacc atgtaaaagg tattattgga aagtattacc ccagggatgg aaattgagcc 2640
cagctgtata tcaattcace atgcaaaggt tgttaaaagg atggatacaa cagcataaaa 2700
acatacaatt tggaatatat atggatgata tctatattgg aagtgatcta acgatagccce 2760
aacataggaa gataatagaa gaattagcct catttataga acaatttggg ttcacat:gc 2820
cagaagataa gagacaagag ggctatccag caaaatggct aggattcgag ctacatccag 2880
aaaaatggaa atatcaaaag cataaattgc cggaattaca agagggggta ataaccctga 2940
acaaattaca gaagatagta ggggaattag tgtggagaca atccttgata ggaaagagca 3000
tccccaatat cataaaatta atggaaggag atcgcgceatt acaaagtgaa aggaaaatag 3060
aasagaataca tgtacaagaa tgggéagcat gtcaaaagaa attagatgaa atggtaggaa 31290
attattacag agaagaagaa gatatctatg gacaaataac ttggggggat aaggcaataa 3180
aatacatagt attccaaagg aaaggggaac ccctatgggt aaatgtagta catgacataa 3240
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200480043938. 6 Pl & OHI12/1360
aaaatttgag tcteccacag caagtgataa aagcagcaca gaaattaacc caggaagtaa 3300
tcataagaac aggaaaaatc ccatggctgc tactaccagg aagagaagaa gactggagat 3360
tagaactgca ggtagggaac atcacgtgga tgccatcatt ttggtcatgt tatcgaggag 3420
cacccaagtg gaaaagaagg aacatagtgg cagcagtggt agatggaccg acatattata 3480
cagatggggg aaagaaaaac gcacagggaa gctttggctt catctcccca acaggagaaa 3540
agttcagaag gcatgaagat ggaactaatc aggtattaga attaagggca atagaagatc 3600
catgtaaaca aggacctgaa agcatgaaca ttgtaactga cagcaggtat gcttatgaat 3660
tcatgetceg aaa?tgggat gaacaggtca taagaaaccc cattcaggca agaatcatgg 3720
Cagaagtgca caagaaaaag caggtaggaa tacactgggt gccagggcat aaaggaatace 3780
ctcagaatga agagatagac cagtacatat cagaagtatt cttagcacga gaaggaacag 3840
ggatatgtga aaaaaggaag gaagatgctg gatatgattt attatgecccg catgaggtaa 3900
tacttaaacc ccaagaagta aaacggatcc caatagacct aaaattaaaa ttgaaagaaa 3960
agcaatgggc catgataagt gggaaaagta gegttgcage aaaaggaata tttgtacaag 4020
gaggcataat agattcaggg tatcagggac aagtacaagt catcctatat aatagtaata 4080
agatagaggt caaaatacca caaggcagga aatttgccca attaatatta atgaacttac 4140
aacatgaaga attagaagaa tggggaaagg aaagaaaaac agaaagagga acaaaaggat 4200
ttgggtctac aggagcattt tggatagaga atattceccca agcagaggaa gaacattaca 4260
aatggecatca agatgctaga tcéctgcagc tagaattcaa gatacctaga gcagcagcag 4320
aagacattat acagcactgt gaggtatgtc aagaaggcaa accegcagcg atcacgagag 4380
ggggaaataa aagaggaata gatcattggc aggtagacta tacacattac aaagaacaca 4440
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200480043938. 6 ool & BEI3/136
taatattagt atgggtagag actaattcag gattaatatt tgcagagaaa gtaaaaggag 4500
aatcaggaca agaatttagg atgcagacat tgaaatggta tgctttgttt caaccaaaat 4560
cagtgcaatc agataatggg acagccttca cagctgaggce tacgcagcat ctaatgaagt 4620
atttagggat tcagcacact acgggtattc cgtggaacce ccagtcacaa agtttagtag 4680
aaagagctca tcaaacatta aaacacatgt tagaaaaatt agaaccacaa tttgtggecc 4740
tacagtctge categcagcec actctagttg cgectcaatat aaaaagaaag ggtggactag 4800
gggcaagcce tatggatatt tacatatata ataaggagca acaaagaca; caagataata 4860
gtaataaatt aattcagaaa aaattttgtt attacaggat cagaaaaaga ggccatccag 4920
gagagtggaa cggcccaact gaggtactgt gggaagggga aggagccata gtagttaaag 4980
acaaagaaag tgatagatat ctagtcatcc catataaaga tgcaaaattt attccgccac 5040
cgtcggaaca gaaggéatag aagaataggt ccagaattgc ctttatcecttt atggacttat .5100
acagcataca gcataaataa agatcecgca tggtatacaa ccctaagact gcagcaaatg 5160
atgtggeata ggaggggaaa taaattgaca tatgtcaggé aaaatgcaca gtacgaggag 5220
tgggaaatga cctegtatga gtggaggaga agaatgagaa gggacaaaac aaaaagtcat 5280

_ccaagagggc atacttcgcc atggcaatat cggagacagg atggatggaa ggatgtggga 5340
acgtggttcc tacagccagg ggactataga aaggcggatc agcagttctg gttcogettgg 5400
agaatagtgt cgtgttcatg taaaaaggaa ggatttaaca taagagaatt tatgctaggt 5460
acccatagat gggatttgtg taagtcgtgt tgccagggtg aagtagtaaa gagaacacaa ) 5520
ccctacacct tgcaaaggct cacgtggctt aaattaacag aagaccatgt atttcaagta 5580
atgcccttgt ggagagetcg caaagggatt accatagact ttecetggtg cagggécaca 5640
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200480043938. 6 Pl & OH14/1363C
aaaggattce tggageccgtg gacaacgcaa gagtgttggce aaatagagta tccocttggag S?bO
gatgagtgag gaaaccccag caggaagaga accgactgca gaggaaatat ttgagcaaga 5760
agcagaaagt tggaagagaa caagcgtgcg agtcccaaat gacatattac aaagatggct 5820
agcaatgectt aggcaaagag gaaatagaaa gaaagtgctt agggaaatgc aaaaatgggce 5880
atggaggaat cccacggcgce gggtgattcg geegtgtgga tgtcggetat gtaacccegg 5940
ctgggggagt aattaatcat aataaagcaa attgtaacat gctgtgtcag gtgecttgca 6000
ggaatggcgg agataagaaa agaagcaaag gagccactaa tcc;gggtaa gtataaaaaa 6060
caggtaagta gaataactat agttatatta ctaacagtaa gagcagcact aggagcagaa 6120
tacataacca taatatcaga cccatatggg ttctetcceg tgagaaatgt gtcaggagta 6180
cctgtaactt gtgtgacaaa agaatttagt aagtggggat gtcagccaat aggagcctac 6240
ccagacccag acttagaa;a cagaaatata agtaaagaaa tattagagga agtatatcaa 6300
caagactggc cgtggaatac ttatcattgg ccattatggc aaatggataa tgtagtacaa 6360
tgggcaaggc aaaatttaca ggataaccgc aaggaaaaaa gggacctgge agacctatta 6420
gcaggaaaaa taaégggaag attctgtgta ccctacccat ttgcgbtcct ggagtgcatg 6480
gaatggtgct ggtgggttaa gaacactaat gcaggggggt atggagaage agacataaga 6540
ataaattgcet caagggcaag agcagtgage tgcacaagtg aaatgecctt agcatccctg 6600
cagagggtat att?ggaaaa ggaggaacga aaaaacatgg agaaaatgac catcaaacct 6660
tgcaataaaa atttggaatg caagaacaga aggggatgcy cagaagggta tccagtacct 6720
cccaaggeag agttattcce tccagegttt caggatttac agccaaaagg gtacgcatat 6780
ggggcactta gagggaacag caaatttcca caaagagtgt cgctaagaac atgggtgaaa 6840
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200480043938. 6 FFool &K HE15/1361
atagctaacc tgacaggatg ggasaaagga aagccagcag aatggtggaa taccagecaa 6900
caggttcatt ggtttgatac cacgccacaa tatcatttag gatatgtatt atcccgageg 6960
cctgagaaca ggagttgtaa tttcacaggg gaaatacgaa tagggcaaca tcagtttgag ‘7020
tataattaca ccectgacaaa gaattgcaca aaggagaagt ggaaagagta ccccatgtgg 7080
catgtctgga ggcatttaga tcaaaatgag cacttatcta gcatatgttt caaaagaccy 7140
agaagaaatg caacacaaat agggaacagt acactg;aag ggcaatgtaa tagaagtaat 7200
tggacaggat gccactggaa tgagacaggg ataaacacaa catggagaat aaatggcaca 7260
aagggagett atctcttaaa tagcactaat ggaaacatcea ﬁggtcttgtt atgctggaac 7320
acaacagtgé cagéggtata tgagagtcag ctaaagtgga atgagagtct taaagacgga 7380
gactatgggc tctgttttaa ttcaacaaac aggaattgta ctagaaatgg agctcggcac 7440
tatgtaaaca agagagtgat aaaaaacgac acagcagatc ataattgtga tagcagcata 7500
tcagcaatag ;tggaatggt acatcaacaa atattactgc aaaggtatca agtaattaga 7560
gtaagagctt acacatacgg agtgattgat atgccaga;a attatgagac cctaccagga 7620
aggagaagga gagatctcgc aaaggccagyg aaaaagaggg gogtgggect ggtcatcatg 7680
ttagctatca tggccatagt ggctgctgca ggagcatcte tgggagtcge gaacgcgatt 7740
cagcagtect acagcaggga cgetgtocag actcttgeta acgegactge tgtgcaacag 7800
caggtgttag aggcgtccta tgecatgata cagcatgtgg ctaagggaat acgcatcctt 7860
gaagcacgcg tggcgagaat ggaagttatg atggatagaa tgatgttata tcaggaagta 7920
gactgctgge attatcacca atattgtgta acctctacaa gagcagacat agtgaattac 7980
attaattgga caaégtttaa agataattgc acatggcaag agtgggaaag ggagataagt 8040
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200480043938. 6 ool &K OHEI16/1361
gcgcatgaag gaaacatcac tatattactc aaagaatcag caaggataac acaattagca 8100
caacaaaagg tacaaagaat accagatgtg tggacagcac taagggagtc actaggatgg 8160
acacaatggce tggcettggat aaasatacctt cccataatag tagtagggat attaggatgce 8220
ataatcataa gaataatgtt gtgtgtagta caaccagttc ttcagattta cagaaccttg 8280
actcagacca ggtatcaaca agtcaacttg gtgatggaga cocgggtgea actagaagaa 8340
gaagaagaag aagacggaag ggatggtgga gatggctcag agagatgcag cgatcccgac 8400
aacaaaggaa ttatgaacgc ctggaggaga gcttgggtga cttggagaaa étcaccttgg B460
cagaacacat ggaagaatgt ggtggtggceg ccgttggtga ttccgctgac aatcagaatt 8520
tggctecttyg gagagaatgg agagaaccce taaaagaaaa ataaaaaggg tggactgtga 8580
ggactgtgag gcctaggage gagatagaaa cttataggec tetcttcceg gaaagetaac 8640
tcactgtgag aggaatagca agtcacagtg acactgctaa ttgtacccgc aaccectgaga 8700
tcatgcaaac cacéatcctg agattatget gacatgtgta acagctgatg cctcagectga 8760
tgcttgoctca tgctgacaat gtaactagga gectctatata aacagagccc tagagettgc 8820
tacttcagag tgctctgagg agctcgaagy aaagagtcct cagectctee tctccgagga 8880
gctteggete ataataaagg agtgcettget tcaacagaa 8919
<210> 3
<211>. 720
<212> DNA
<213> FEY¥X-BEAHE
<400> 3
atggtgagtc tagacagaga'catggcgagg caagtctccg‘gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatgc aagataaaag ttcgactcag aggggagcac 120
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200480043938. 6 ool & OHIT/1363
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttge aégccacatt agcgggtcta 300
atgtgttgec aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaate 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttec caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattct 480
gtaatgttcc agcaactgca aacagtagea atgcagcatg gectegtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatgc ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggasaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720

720
<210> 4
<211> 720
<212> DNA
<213> E XY E -RRAEE
<400> 4
atggtgaggc aggcctecgg aaggggaaag gagtaccccg agctaaaaga atgtctgaaa 60
aaggcatgca aaataaaagt aagggctggg ggggagegec tgacagaagg aaattgtetc 120
tggtgtataa aaacactaga gtgtatgtat gaggattgta.gggaggaacc ttggacccca 180
gaaaaatgta‘aacaattatg gaaaaagttg aagcaggtag agcctgagga gagtagcaaa 240
gcagactata actcgttaaa agcaaccttg geggggatag tctgtgtgea aatgggaatg 300



20048004 3938.

6 ool & BEI8/1361
cagcccgaga cactgcagga tgegatagca accttaaaca tgagagatga agtaaaagga 360
aaggaaaagc catcagaaga aaadaaggga atatatccca tattagtgea ggcaggagga 420
ggaagagcat ggagagcggt agagcctgect acctttcagc agctccaaac agtggceaatg 480
cageatggac tagtatcaga agaatttgaa aggcagctag catacgatgc caccacatgg 540
acaagcaagg atatcttaga agtattagcc atgatgccag gaaatagagc gcaaaaagaa 600
ctaatacaag gaaagttaaa tgaggaagca gagagatgga gaaggcagaa tccacaacct 660
gogggegggt taaccgtgga tcagataatg ggggtaggac aaacgaatca ggcagcggea 720
720
<210> 5
<211> 1347
<212> DNA
213> FENE-EEAE
<400> 5
atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgecatge aagataaaag ttegactecag aggggageac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttgc aggccacatt agcgggtceta 300
atgtgttgee aaatggggat gagacctgag acattgcaag atgcaatgge tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtecttce caatagtagt gcaagcagca ggagggagaa goctggaaagc agtagattet 480
gtaatgttcc agcaactgca aacagtagea aégcagcatg gcectegtgte tgaggacttt 540

135



200480043938. 6 Pl & OHI19/1361
gaaaggecagt tgg?atatca tgctactace tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagecag gaggaggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggca 780
aggcaaatat gcetgeaatg ggtaataaat gecattaagag cagtaagaca tatggcogcac 840
aggccaggga atccaatgct agtaaagcaa aaaacgaatg agccatatga -agattttgea 900
gcaagactge tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
gggtcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacaﬁca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgc 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggy gatacgtgtg 1320
gtgecegtecg ctectectat ggaataa 1347
<210> [
<211> 1299 -
212> DNA
213> £A4 K -EEAE
<400> [
atggtgaggc aggcctccgg aaggggaaag gagtaccecg agctaaaaga atgtcetgaaa 60
aaggcatgca aaataaaagt aagggctggg ggggagegec tgacagaagg aaattgtcete 120

136
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200480043938. 6 Pl & OH20/136C
tggtgtataa aaacactaga gtgtatgtat gaggattgta gggaggaacc ttggacccca 180
gaaaaatgta aacaattatg gaaaaagttg aagcaggtag agcctgagga gagtagcaaa 240
gcagactata actcgttaaa agcaaccttg geggggatag tetgtgtgea aatgggaatg 300
cagcccgaga cachcagga tgcgatagceca accttaaaca tgagagatga agtaaaagga 360
aaggaaaagc catcagaaga aaagaaggga atatatccca tattagtgea ggcaggagga 420
ggaagagcat ggagagcggt agagcectgct acctttcage agctccaaac agtggcaatg 480
cagcatggac tagtétcaga agaatttgaa aggcagctag catactatgc caccacatgg 540
acaagcaagg atatcttaga agtattagece atgatgccag gaaatagagc gcaaaaagaa 600
ctaatacaag gaaagttaaa tgaggaagca gagagatgga gaaggcagaa tccacaacct 660
gegggegggt taacegtgga tcagataatg ggggtaggac aaacgaatca ggeageggea 720
caggctaata tggatcaagce aagaéaaata tgcctacaat gggttataac agcaataaga 780
ggagttaggc atatggeccca tagaccagga aatcccatge tggtaagaca aaaaccaaat 840
gagaactatg aagagtttgc cgcaaggttyg ttagaagcag tggatgcaga accegttace 900
caacctataa aagaatattt aaaggtaact ctgtcttaca caaatgcaaa ttcggaatgt 260
caaaaacata tggécagagt gttggggcaa agagtacagc'aggcctcaat agaagaaaaa 1020
atgcaggcat gcagggacat cgggggaaca gcatatcaga tgcagttget tgcacaagec 1080
ctccgtggcg gaaaagaaga tgggaaaaaa tctgtaggga agtgttataa ctgtggaagg 1140
cceggacaca gagcaaaaga atgcagacaa ggcattatat gtcacaactg tggaaaaaga 1200
gggcatatac agadaaactg caaacagaaa agaagaaagg agcagggaaa catgaggagg 1260
gggctacgtg tggtgecgte cgcac;écct atggagtaa 1299
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200480043938. 6 7oA &k F21/1360
<210> 7
<21l> S11
<212> DNA
<213> $%$’£—B§£%.§-
<400> 7
gagttctagg agagtccctc ctagtcetcte ctctecgagg aggtaccgag acctcaaaat 60
aaaggagtga ttgccttact gocgagtgga gagtgattac tgagcggecg gtgtatcggg 120
agtcgtcect taétctgtgc aataccégag cggctctege agcetggegee caacgtgggg 180
cccgaggaga agaaaagaaa goggccctga gaacteggcet tctgaaaaag aggaagagga 240
caagttgcta tagcaacaag agagaagaag tagagcaaag gtccagtgge tcggaaaaag 300
aggaactgaa acttcgggga cgectgaagg agtaaggtaa gtgactetge tgtacgeggg 360
gcgaggecaga ggtttcoctte taaattgaaa gagaagtgtt goctgegagag gtettggtgg 420
tcgagaatcc tgtacaaaaa aaaggaggga tctcggtcag gaccaggacce cctgggagta 480
atacaacagc aacaccgtaa gaaaatccge ¢ 511
<210> 8
<211> 576
<212> DNA
<> ERXFR-BRFRF
<400> 8
gtgagtgctc tgaggagcte gaaggaaaga gtcoctcagec tctcctetec gaggagette 60
ggctcataat aaaggagtge ttgettcaac agaactgage tggtcgtggt tattatcggg 120
gaccgaagtc ccgtgcaaca cecggggcggt totegeaget ggegeccaac gtgaggeteg 180
agtagcttga gaagctcgac tgagatctga atccaagage gacatcagac agcaagaaat 240
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200480043938. 6 Pl & OHR22/1360
gagagtaatg agaccgcgag ctcetgctget gtaaaaaaga ggaagtageg ggttgccgag 300
gcaactgcte agaagaacca ggggaaaggg cttccagcaa cctcaaaaga ggaaccgaga 360
cttecggggac gectgaagta aggtaagtga ctetgctgta cgeggggcega ggcataggag 450
atccttctat tctaggaaga gaagegctgt tetgggaggt cttggecgacce gagaatcttg 480
ttaaataagc caggatctcg atcaggacca agacceoctca ggagagggta tagacagcgt 549
ggtaagaaat ccgccgtggt gagtctagat agagac S76
<210> 9
<21l> 3318
<212> DNA
<2]:3> %*Jﬁ;}l‘ﬁﬁiﬁié
<400> E]
atgtcacaac tgtggaaaga gaggacatat gcaaaaagaa tgcagaggaa agagagacat 60
aaggggaaaa cagcagggaa acgggaggag ggggatacgt gtggtgccgt ccgctectcec 120
tatggaataa cttcagcacc acctatggtt.caggtccgca taggtteccca gcagaggaac 180
ttgttatttg ataccggggc ggaccgaact atagttagat ggcatgaggg ctcgggaaac 240
ccagccggaa ggataaaact gcaaggaata ggaggaatag tagaaggaga aaaatggaat 300
aatgtagaat tagaatataa aggagaaaca agaaagggaa caatagtagt gttaccacaa 360
agtccagtag aagtattagg acgagataac atggcccogat ttggaataaa gataataatg 420
gcaaatttag aggaaaaaag aatcccaatt acaaaagtaa aattgaaaga gggatgtacg 480
ggtccacatg tcccacaatg gccattaaca gaagagaaat taaaaggtct aacagaaate 540
atagataaat tagtggaaga aggaaaacta ggaaaggcac cceccacattg gacatgtaat 600
actccaatct tttgcataaa aaagaaatca gggaagtgga gaatgttaat agatttcaga 660
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200480043938. 6 FFool & OHH23/136
gaattgaaca aacagacaga agatttaaca gaagcgcagt taggactccc gcatccggga 720
ggactacaaa agaaaaaaca tgttacaata ttggacatag gagatgcata ttttactata 780
ccectatatg aaccatatcg agagtacaca tgttttacte tattaagtece taaéaatcta 840
ggaccatgta aaagatacta ttggaaagtg ctgccacaag gttggaaatt.gagtccatct 900
gtatatcaat ttactatgca ggagatctta gaggattgga tacagcagca tccagaaatt 960
caatttggca tatatatgga tgatatttac ataggaagtg atttagaaat taaaaagcat 1020
agagaaatag tgaaagattt agccaattat attgcccaat atggattcac tctgccagaa 1080
gagaagagac aaaagggata tccagcaaaa tggcetaggat ttgaactaca cccgcagacc 1140
tggaaattte agaagcatac attacctgaa ttaacaaagg gaacaataac attaaataaa 1200
ttacagaaat tagtaggaga attagtatgg agacaatcca taattgggaa aagcattcct 1260
aacattctga agttaatgga aggagataga gaattacaaa gtgaaagaaa aattgaagaa 1320
gtacatgtga aagaatggga agcatgtagg aaaaaattag aagaaatgga aggaaattat 1380
tataataaag acaaagatgt ctatggacaa ttggcttggg gagacaaage tatagaatat 1440
atagtgtatc aggagaaagg gaaaccatta tgggtaaatg tggttcacaa tataaagaac 1500
ctaagcatcc cgcaac§?gt tattaaagca gcgcaaaaat taacccaaga agtcatcatt 1560
aggacaggaa aaataccatg gatattgttg ccagggaaag aagaagattg gagactagaa 1620
ttgcaattag ggaacatcac atggatgcca aaattttggt cctgttatecg aggacataca 1680
agatggagaa aaagaaata§ aatagaagaa gtagtagaag ggcctacata ttatacagat 1740
ggaggaaaaa agaataaagt aggaagtcta gggttcatag tatcaacagg ggaaaaattt 1800
agaaagcatg aagagggcac aaaccagcaa ctagaattaa gagccataga ggaagcetcta 1860
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200480043938. 6 Pl &K OH24/136C
aaacaagggc ctcaaacaat gaatttagta acagatagta gatatgcatt tgaattttta 1920
ttaagaaatt gggatgaaga agtaataaag aatccaattc aagcaagaat tatggaaatt 1980
gcccacaaga aagataggat aggagtgeat tgggtgccag gacataaagg gattccccaa 2040
aatgaagaaa tagacaaata tatttcggaa atatttcttg caaaagaagg agaaggaatt 2100
ctcccaaaaa gagaagagga tgcagggtat gatttaatat geccagaaga ggttaccata 2160
§agccaggac-aagtgaaatg catccccata gagctaagat tazatttaaa gaaatcacaa 2220
tgggctatga ttgctacaaa aagcagcatg gctgccaaag gagtgttcac acaaggagga 2280
atcatagact caggatatca gggacaaata caggtaataa tgtataatag caataaaata 2340
gcagtagtca taccccaagg gagaaaattt gcacaattaa tattaatgga taaaaagcat 2400
ggaaaattgg aaccctgggg ggaaagcaga aaaacagaaa ggggagaaaa aggatttggg 2460
tctacaggaa tgtattggat agaaaatatt cctctggeag aggaagacca cacaaaatgg 2520
catcaagatg cccgatcatt gcatctagaa tttgaaattc caagaacage agcagaagac 2580
atagtaaatc aatgtgaaat atgcaaagaa gcgaggacac ctgcagtaat tagaggegga 2640
aacaaaaggg gggtaaatca ttggcaagtg gattataccc attatgaaaa tatecatacta 2700
ttagtatggg tagaaacaaa ttcaggacta atatatgcag aaaaagtaaa aggagaatca 2760
gggcaagaat tcagaataaa agtgatgcat tggtatgcat tatttggtce agagtcattg 2820
caétcagaca atggacctgc atttgcagca gagcccacac agctgttaat gcaataccta 2880
ggagtaaaac acacaacagg cataccttgg aatccacagt ctcaggctat agtagaaagg 2940
gcacatcaac tattgaaaag cactttaaag aagttccage cacaatttgt cgctgtagaa 3000
tcagccatag cagcagcect agtcgccata aatataaaaa gaaagggtgg gctggggaca 3060



200480043938. 6

142

FFoo &K H25/1361
agcecctatgg atatttttat atataataaa gaacagaaaa gaataaataa taaatataat 3120
aaaaattcte aaaaaattca attctgttat tacagaataa ggaaaagagg acatcaggag 3180
agtggadagg accaacccag gtactgtgga aaggggaagg agcecaattgt ggtaaaggat 3240
atagaaagtg aaaagtattt agtaatacct tacaaagatg caaaattcat cccgeccacca 3300
acaaaagaaa aggaataa ?318
<210> 10
<211> 3324
<212> DNA
213> ERVE-EARE
<400> 10
atgeagacaa ggcattatat gtcacaactg tggaaaaaga gggcatatac agaaasactg €0
caaacagaaa agaagaaagy agcagggaaa catgaggagg gggctacgtg tggtgccegte 120
cgeacceect atggagtaac gcaagcacca ctaatagtta gggtacaaat -agggaatcag 180
gagaaacaat tattatttga cacaggggca gataaaacga tagtaagaat gcatgatgga 240
acagggattc caaacggaag aataaaatta caagggatag gaggaatagt agaaggagaa 300
aaatggaata aagtacccat gacatataag ggagaaacat cctgcccaag cttggttgtg 360
ctaagagata gecccagtaga agtattggga agagataaca tggaagcatt cggegtaacce 420
ctaataatgg caaatttaga agataagaaa attcccacaa taccagtaga attgaaagaa 480
ggatgtaaag ggcéacabgt gccccagtgg ccattaacag cagagaaatt acaaggacta 540
acaggaatag tagaaaaatt actacaggaa ggaaaattgg cagaggcccc agagggatgg 600
acgtggaaca cgpccatctt ctgcataaaa aagaagtcag gaaaatggag aatgttaata 660
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200480043938. 6 Pl &K OH26/1361
gattttaggg aattaaataa gcaaacagca gatttagcag aagcgcagct aggactgcca 720
cacccaggag ggttgcaaag gaaaaagaat gtaacaattc tggacatagg agatgcatat 780
ttcacaattc ccttatacga gecctatcag aaatatacat gettcacact cctaagtect 840Q
aacaatttgg gaccatgtaa aaggtattat tggaaagtat taccccaggg atggaaattg 900
agcccagetg tatatcaatt caccatgcaa aggttgttaa aaggatggat acaacagcat 960
aaaaacatac aat;tggaat étatatggat gatatctata ttggaagtga tctaacgata 1020
gcccaacata ggaagataat agaagaatta goctcattta tagaacaatt tgggtttaca 1080
ttaccagaag ataagagaca agagggctat ccagcaaaat ggctaggatt cgagctacat 1140
ccagaaaaat ggaaatatca aaagcataaa ttgccggaat tacaagaggg ggtaataacc 1200
ctgaacaaat tacagaagat agtaggggaa ttagtgtgga gacaatcctt gataggaaag 1260
agcatccceca atatcataaa attaatggaa ggagatcgeg cattacaaag tgaaaggaaa 1320
atagaaagaa tacatgtaca agaatgggaa gcatgtcaaa agaaattaga tgaaatggta 1380
ggaaattatt acagagaaga agaagatatc tatggacaaa taacttgggg ggataaggca 1440
ataaaataca tagtattcca aaggaaaggg gaacccctat gggtaaatgt agtacatgac 1500
ataaaaaatt tgagtctccc acagcaagtg ataaaagcag cacagaaatt aacccaggaa 1560
gtaatcataa gaacaggaaa aatcccatgg ctgctactac cagéaagaga agaagactdg 1620
agattagaac tgcaggtagg gaacatcacg tggatgccat cattttggte atgttagcga 1680
ggagcaccca agtggaaaag aaggaacata gtggcagcag tggtagatgg accgacatat 1740
tatacagatg ggggaaagaa aaacgcacag ggaagctttg gcttcatetc cccaacagga 1800
gaaaagttca gaaggcatga agatggaact aatcaggtat tagaattaag ggcaatagaa 1860
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200480043938. 6 Pl & OH27/1361
gatccatgta aacaaggacc tgaaagcatg aacattgtaa ctgacagcag gtatgcttat 1320
gaattcatge tccgaaactg ggatgaacag gtcataagaa accccattca ggcaagaatce 1980
atggcagaag tgcacaagaa aaagcaggta ggaatacact gggtgccagg gcataaagga 2040
atacctcaga atgaagagat agaccagtac atatcagaag tattcttagc acgagaagga 2100
acagggatat gtgaaaaaag gaaggaagat gctggatatg atttattatg cccgecatgag 2160
gtaatactta aaccccaaga agtaaaacgg atcccaatag acctaaaatt aaaattgaaa 2220
gaaaagcaat gggccatgat aagtgggaaa agtagcgttg cagcaaaagg aatatttgta 2280
caaggaggca taatagattc agggtatcag ggacaagtac aagtcatcct atataatagt 2340
aataagatag aggtcaaaat accacaaggce aggaaatttg cccaattaat attaatgaac 2400
ttacaacatg aagaattaga agaatgggga aaggaaagaa aaacagaaag aggaacaaaa 2460
ggapttgggt ctacaggagc attttggata gagaatattc cccaagcaga ggaagaacat 2520
tacaaatggc atcaagatgc tagatctctg cagctagaat tcaagatacc tagagcageca 2580
gcagaagaca ttatacagca ctgtgaggta tgtcaagaag gcaaacccge agegatcacg 2640
agagggggaa ataaaagagg aatagatcat tggcaggtag actatacaca ttacaaagaa 2700
cacataatat tagtatgggt agagactaat tcaggattaa tatttgcaga gaaagtaaaa 2760
ggagaatcag gacéagaaCt taggatgcag acattgaaat ggtatgcttt gtttcaacca. 2820
aaatcagtgc aatcagataa tgggacagec ttcacagctg aggctacgca geatctaatg 2880
aagtatttag ggattcagca cactacgggt attccgtgga acccccagtc acaaagttta 2940

) gtagaaagag ctcatcaaac attaaaacac atgttagaaa aattagaacc acaatttgtg 3000
gecctacagt ctgccatégc agccactcta gttgcgctca atataaaaag aaagggtgga 3060



200480043938. 6

Pl &K H28/1361
ctaggggcaa gcoctatgga. tatttacata tataataagg agcaacaaag acaacaagat 3120
aatagtaata aattaattca gaaaaaattt tgttattaca ggatcagaaa aagaggccat 3180
ccaggagagt ggaacggccc aactgaggta ctgtgggaag gggaaggagce catagtagtt 3240
aaagacaaag aaagtgatag atatctagtc atcccatata aagatgcaaa atttattcceg 3300
ccacegtcgg aacagaagygg atag 3324
<210> 11
<21l1> 402
<212> DNA .
<213> ,f_gé-ﬁ-,";\_ﬂﬁkﬁ_ﬁ_
<400> 11
atggatgctg gggccagata catgegctta actgggaagg aaaactgggt tgaagtaacc 60
atggacggag agaaggaaag gaaaagagaa ggtttcactg cgggacagca agatatacag 120
aactctaagt accccgacat accaacgggt cacagtcatc atggaaacaa gagcagacgt 180
cgcaggagaa aatcaggatt ttggcgatgg cttagaggaa tcagacaaca gcgaaacaag 240
cgaaagagtg acagtacaga aagcttggag ccgtgcctgg gagctttggc agaactcacc 300
ctggaaggag ccatggaaaa ggggcctgct gaggctgcte gtecttocge tgacgatggg 360
aatctggata aatggatggce ttggagaaca ccacaaaaat aa 402
<210> 12
<211> 321
<212> DNA
213> FXFR-EAKRE
<400> 12
atggcggaga taagaaaaga agcaaaggag ccactaatce aggaccaggt atcaacaagt 60

145



200480043938. 6 Pl & OH29/1361
caacttggtg atggagaccc gggtgcaact agaagaagaa gaagaagaag acggaaggga 120
tggtggagat ggctcagaga gatgcagcga tcccgacaac aaaggaatta tgaacgcctg 180
gaggagagct tgggtgactt ggagaaactce accttggecag aacacatgga agaatgtggt 240
ggtggcgcecg ttggtgattec cgctgacaat cagaatttgg ctccttggag agaatggaga 300
gaacccctaa aagaagaata a 321
<210> 13
<211> 690
<212> DNA
213> FAF K -RAAE
<400> 13
atgcaaaatt catcccgcca ccaacaaaag aaaaggaata aaaaacctgg accagaatta 60
cccttagcac tatggataca tatagcagaa agcattaatg gggatagctc atggtacata 120
acaatgagac tgcaacagat gatgtgggga aaaagaggaa ataagttaca atataagaat 180
gaagacaggg aatatgeaaa ttgggaaatt acatcatggg gatggaaaat gcacctaagg 240
agagtgaaac aatggataca agacaacagg agaggaagec catggeagta caaagtagga 300
ggaacatgga aaagtatagg agtgtggttc ctgcaagcag gagattacag aaaggtagac 360
aggcacttct ggtgggcatg gaggatactg atatgttcet gecaggaaaga aaagtttgat 420
ataagagaat ttatgagagg aagacataga tgggatttgt gcaaatcctg tgctcaagga 480
gaagtagtaa agcatactag aacaaaaagt ctggaaagac tagtactgcet acagatggta 5490
gaacagcatg tgtttcaagt attgccattg tggagagcca ggagaagtég tacaacagat | 600
ttcccatggt gcagggacac aacgggatac acgcaEgcgt ggtetgtcca ggagtgetgg 660
ttgatggaat atctcttaga ggatgagtga 690
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200480043938. 6 Froo A &R H30/136 1

<210> 14

«211> 490

<212> DNA

<23 AP H - MEAE

<400> 14

atgcaaaatt tattccgeca ccgteggaac agaagggata gaagaatagg caaaaagtea 60
tccaagaggg catacttcge catggeaata teggagacag gatggatgga aggatgtggg 120
aacgtggttc ctacagecag gggactatag aaaggceggat cagcagttet ggttogettg 180
gagaatagtg tcgtgttcat gtaaaaagga aggatttaac ataagagaat ttatgctagg 240
tacccataga tgggatttgt gtaagtcgty ttgccagggt gaagtagtaa agagaacaca 300
accctacacce ttgcaaaggc tcacgtgget taaattaaca gaagaccatg tatttcaagt 360
aatgeecttg tggagagete gcaaagggat taccatagac tttoccotggt geoagggacac 420
aaaaggattc ctggagcegt ggacaacgca agagtgttgg caaatagagt atcecttgga 480
ggatgagtga 4%0
<210> 15

<21ll> 720

<212> DNA

23> EXFH-BARE

<400> 15

atggtgagtc tagatagaga catggcgagg caagtotceg gggggaaaag agattatect 60
gagctcgaaa aatgtatcaa gcatgecatge aagataaaag ttegactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgectt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacéatat dggcagaaggt gaagaatcta 240



200480043938. 6 ool & OHE31/1360
actcctgagg agagtaacaa aaaagacttt atgtctttge aggccacatt agegggtcta 300
atgtgttgcc aaatggggat gagacctgag acattgcaag atgcaatgge tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtctteoce caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattet 480
gtaatgttce agcaactgca aacagtagca atgcagcatg gcctcgtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720

720
<210> 16
<211> 591
<212> DNA
213> £ EF K -BEAE
<400> 16
getgtagact ctgtaatgtt ccaacaaatg caaacagtag caatgcagca tggcctegtg 60
tccgaggatt ttgaaagaca gttagcatat tatgctacta cctggacaag taaagacata 120
ctagaagtat tggccatgat gcctgggaat agggctcaga aagaacttat tcaagggaaa 180
ttgaatgaag aagcagacag gtggagaagg aacaatccac caggaggatt aacagtggat 240
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggca 300
agacaaatat gcectacaatg ggtaataaac gocttaagag cagtaaggeca tatggctcat 360
aggccaggga atccaatgct agtaaagcaa aaaacaaatg agccatatga agaatttgca 420
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200480043938. 6

FoAl &K H32/136M

gcaagactgc tagaagcaat agatgcagaa gcggttacac agcccataaa agagtatcta

aagctaacat tatcctatac aaatgcagcc tcagattgtc aaaagcaaat ggagagagtg

ctaggacaaa gagtacaaca ggctagtgta gaaaaaaaaa tgcaagcatg t

<210> 17
<211> 1347
«212> DNA
<213>

<400> 17

atggtgagte,

gagctcegaaa

ttgacagaag

.aaagaggaac

actcctgagy

atgtgttgcc

atgaaagatg

agtgtcttec

gtaatgttec

gaaaggcagt

gccatgatge

gcagaaaggt

caaattatgg

aggcaaatat

tagatagaga
aatgtatcaa
gaaattgttt
cttggacaaa
agagtaacaa
aaatggggat
ggttactgga
caatagtagt
agcaactgeca
tggcatatta
ctggaaatag
ggagaaggaa
gggtaggaca

gcctgeaatg

FRFR-BRAE

catggcgagg

gcatgcatge

atggtgectt

agtaaaattt

aaaagacttt

gagacctgag

acaagaggaa

gcaagcagca

aacagtagca

tgctactacc

agctcaaaag

taatccacca

aacaaatcaa

ggtaataaat

caagtcetecg

aagataaaag

_aaaacattag

aggacaatat

atgtctttge

acattgcaag

aagaaggaag

ggagggagaa

atgcagcatg

tggacaagta

gagttaattc

cctccagcag

gcagcagcac

gcattaagag

gggggaaaag

ttcgactcag

attacatgtt

ggcagaaggt

aggccacatt

atgcaatggc

acaaaagaga

gctggaaage

gcctegtgte

aagacatact

aagggaaatt

gaggaggatt

aagctaacat

cagtaagaca

149

agattatcct

aggggagecac

tgaggaccat

gaagaatcta

agcgggtcta

tacagtaatc

aaaggaagag

agtagattct

tgaggacttt

agaagtattyg

aaatgaagaa

aacagtggat

ggatcaggca

tatagegcac

480
540

591

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

840



200480043938. 6

FFoo &K HE33/136

aggccaggga atccaatgct agtaaagcaa aaaacgaatg agccatatgA agattttgca 200
gcaagactge tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatge 1260
agaggaaaga gagacataag gggaaaacag cagggaaacyg ggaggagggg gatacgtgtg 1320
gtgccgteeg ctectectat ggaataa 1347
<210> 18 -

<211l> 591

<212> DNA

213> FAFR-BARE

<400> 18

gctgtagact ctgtaatgtt ccaacaaatg caaacagtag caatgcagca tggcctcgtg €0
tccgaggatt ttgaaagaca gttagcatat tatgctacta cctggacaag taaagacata 120
ctagaagtat tggccatgat gectgggaat agggctcaga aagaacttat tcaagggaaa 180
ttgaatgaag aagcagacag gtggagaagg aacaatccac caggaggatt aacagtggat 240
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggea 300
agacaaatat gcctacaatg ggtaataaac gccttaagag cagtaaggeca tatggctcat 360
aggccaggga atccaatgct agtaaagcaa aaaacaaatg agccatatga agaatttgea 420
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200480043938. 6 Pl &K OHE34/136
gcaagactge tagaagcaat agatgcagaa gcggttacac ageccataaa agagtatcta 480
aagctaacat tatcctatac aaatgcagcece tcagattgte aaaagcaaat ggagagagtg 540
ctaggacaaa gagtacaaca ggctagtgta gaaaaaaaaa tgcaagcatg t 591
<210> 19
<21ll> 720
<212> DNA
213> (£ ENE-BEEE
<400> 19
atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaag agattatect 60
gagctegaaa aatgtatcaa geatgcatge aagataaaag ttegactcag aggggageac 120
ttgacagaag gaéattgttt atggtgcoctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aasagacttt atgtctttgc aggccacatt agegggtcta 300
atgtgttgce aaa&ggggat gagacctgag acattgcaag atgcaatgge tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttcc caatagtagt gcaagcagca ggagggagaa gctggaaagec agtagattet 480
gtaatgttece agcaactgca aacagtagcé atgecagcatg gecctcecgtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatgc ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccaqca cctcecagecag gaggaggatt aacagtggat 720
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200480043938. 6 Fro Bl £ EE35/1361T
<210> 20
<211> 662
<212> DNA
213> FLFK - BEAE
<400> 20
tcaagcagca ggagggagaa gctggaaagce agtagactca gtgatgttcc agcaactgea 60
aaatgtagca atgcagcatg gcctcgtgtc cgaggatttt gaaaggcagt tagtatatta 120
tgctactacc tggacaagta aagatatatt agaagtattg gccatgatge ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaagaaa 240
taatccacca cctcaagcag goggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggeoa agacaaatat gtctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatget 420
agtaaagcaa aaaacaaatg agtcatatga agattttgce gcaagactge tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgtc agaaacagat ggatagagta ctaggacaga gagtgcaaca 600
agctagtgtg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag gattcagaat 660
gc 662
<210> 21
<21l> 662
<212> DNA
I EXFR-EARE
<400> 21
gcaagcagcea ggagggagaa gctggaaagce agtagactca gtgatgttcc agcaactgea 60
aaatgtagca atgcageatg gectcgtgtc cgaggatttt gaaaggcagt tagcatatta 120



200480043938. 6 F % F* 5£36/1367
tgctactace tggacaagta aagatatatt agaagtattg gccatgatge ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240
taatccaceca cctcaagcag gcggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat gcctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
agtaaagcaa aagacaaatg agtcatatga agattttgcc gcaagactgc tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcec tcagactgtc aaaaacaaat ggatagaata ctaggacaga gagtgcaaca 600
agctagtgtyg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag ggttcagaat 660
gc 662
<210> 22
<21l> 651
<212> DNA
213> FEPE-BAAE
<400> 22
geaagcagca ggagggagaa gctggaaagce agtagactceca gtgatgttcc agcaactgea 60
aaatgtagca atgcagcatg gcctcgtgtc cgaggatttt gaaaggcagt tggcatatta 120
tgctactacec tggacaagta aagatatatt agaagtattg gccatgatgc‘ctggaaacag 180
agctcaaaaa gagﬁtaattc aggggaaatt gaataaggaa gcagaaaggt ggagaéggaa 240
taatccacca cctcaagcac aaggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcag gcagcggcac aggctaacat ggatcaggca agacaaatat goctgcaatg 360
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200480043938. 6 Fro B R BE3T/1361C
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
agtaaagcaa aagacaaatg agtcatatga agattttgcc gcaagactge tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgtc agaaacaaat ggatagagta ctaggacaga gagtgcaaca 600
agctagtgty gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag g 651
<210> 23
<211l> 520
<212> DNA
213> FAFX-WAAE
<400> 23
gcaagcagca ggagggagaa gctggaaagc agtagactca gtgatgttce agcaactgea 60
aaatgtagca atgcagcatg gcctcegtgte cgaggatttt gaaaggcagt tagecatatta 120
tgctactacc tggacaagta aagatatatt agaagtatty gccatgatgc ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240
taatccacca cctcaagcag gcggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat gEctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
agtaaagcaa aagacaaatg agtcatatga agattttgcc gcaagactgce tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa gaatatttaa 520
<210> 24
<21ll> €663
<2125 DNA
213> FAXFE-BEiRE
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200480043938. 6 FFooF &K E38/1361
<400> 24
gcaagcagca ggagggagaa gctggaaagce agtagactca gtgatgttee agcaactgca 60
aaatgtagca atgcagcatg gcctegtgte cgaggatttt gaaaggcagt tagcatatta 120
tgctactace tggacaagta aagatatatt agaagtatté gcecatgatge ctggaaatag 180
agctcaaaaa gagttaatte aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240
taatccacca cctcaagcag gocggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat gcoctgcaatg 360
ggtaataaca gcgactaaga gcagtgagac atatggctca caaaccaggg aatccaatgce 420
tagtaaagca aaagacaaat gagtcatatg aaaaattttc agcaagactc ctagaagcaa 430.
tagatgcaga accagttaca cagcctataa aagaatattt aaagttaaca ttatcttaca 540
caaatgcatc ctcagactgt caaaaacaaa tggatagagt actaggacag agagtgcaac 600
aagctagtgt ggaégaaaaa atgcaagcat gcagagatgt gggatcagaa ggattcagaa 660
tgc 663
<210> 25
<21ll> 1347
<212> DNA .
213> £V E-BAAE
<400> 25
atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatge aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240



200480043938. 6 Pl & OHE39/1361
actcctgagg agagtaacaa aaaagacttt atgtctttge aggccacatt agcgggtcta 300
atgtgttgce aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaate 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttcc caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattcet 480
gtaatgttcc agcaactgca aacagtagca atgcagcatg gectcogtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggca 780
aggcaaatat gecctgcaatg ggtaataaat gcattaagag cagtaagaca tatggcegcac 840
aggccaggga atccaatget agtaaagcaa aaaacgaatg agcecatatga agattttgeca 9bo
gcaagactge tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagﬁaéaaca_agctagtgta gaagaaaaaa tgcaagcatg tagagatdtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatge 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
gtgeccgtecg ctcctectat ggaataa 1347
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200480043938. 6 Fro B £ H40/136 1T
<210> 26
<2li> 662
<212> DNA
213> EEAF X -BAAE
<400> 26
tcaagcagca ggagggagaa gctggaaagc agtagactca gtgatgttece agcaactgea 60
aaatgtagca atgcagcatg gcctegtgte cgaggatttt gaaaggcagt tagtatatta 120
tgctactace tggacaagta aagatatatt agaagtattg gcoccatgatgc ctggasatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaagaaa 240
taatccacca cctcaagcag geggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat géctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
agtaaagcaa aaaacaaatg agtcatatga agattttgcc gcaagactgc tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgtc agaaacagat ggatagagta ctaggacaga gagtgcaaca 600
agctagtgtg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag gattcagaat 660 °
gc 662
<210> 27
<211> 662
<212> DNA
<213>  EXH R -BAAKE
<400> 27
gcaagcagea ggagggagaa getggaaage égtagactca gtgatgttce agcaactgca 60
aaatgtagea atgéagcatg gectegtgte cgaggatttt gaaaggcagt tagcatatta 120



200480043938. 6 Pl & OHAL/136C
tgctactacc tggacaagta aagatatatt agaagtattg gccatgatge ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240
taatccacca cctcaagcag geggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat goctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
Qgtaaagcaa aagacaaatg agtcatatga agattttgcc gcaagactgc tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgtc aaaaacaaat ggatagaata ctaggacaga gagtgcaaca 600
agctagtgtg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagéag ggttcagaat 660
gc 662
<210> 28
<211> 651
<212> DNA
213> $EFE-BERE
<400> 28
gcaagcagca ggagggagaa gctggaaage agtagactca gtgatgttcce agcaactgca 50
aaatgtagca atgcagcatg gectcgtgtc cgaggatttt gaaaggcagt tggcatatta 120
tgctactace tggacaagta aagatatatt agaagtattg gccatgatge ctggaaacag 180
agctcaaaaa gagttaattc aggggaaatt gaataaggaa gcagaaaggt ggagaaggaa 240
taatccacca cctcaagcac aaggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcag gcagcggcac aggctaacat ggaécaggca agacaaatat gcctgcaatg 360
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FXVR-BAAE

159

200480043938. 6 FFoo&l R OHE42/136 10
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgct 420
agtaaagcaa aagacaaatg agtcatatga agattttgcc gcaagactgc tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgte agaaacaaat ggatagagta ctaggacaga gagtgcaaca 600
agctagtgtg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag g 651
<210> 29
<211l> 520
<212> DNA
213> FEFE-BEEE
<400> 29
gcaagcagca ggagggagaa gctggaaagc agtagactca gtgatgttcc agcaactgca 60
aaatgtagca atgcagcatg gcctcgtgtc cgaggatttt gaaaggcagt tagcatatta 120
tgctactacc tggacaagta aagatatatt agaagtattg gccatgatgc ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240
taatccacca cctcaagcag gecggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat gcctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atdcaatgct 420
agtaaagcaa aagacaaatg agtcatatga agattttgcc gecaagactgc tagaagcaat 480
agatgcagaa ccagttacac agcaaataaa gaatatttaa 520
<210> 30
<211> 662
<2125 DNA
<213>



200480043938. 6 Pl &K HH43/1361
<400> 30
gcaagcagca ggagggagaa gctggaaagc agtagactca gtgatgttcoe agcaactgea 60
aaatgtagca atgcagcatg gcctcegtgtc cgaggatttt gaaaggcagt tagcatatta 120
tgctactacc tggacaagta aagatatatt agaagtattg gccatgatgc ctggaaatag 180
agctcaaaaa gagttaattc aagggaaatt gaatgaggaa gcagaaaggt ggagaaggaa 240 .
taatccacca cctcaagcag gcggaggatt aacagtggat caaattatgg gggtaggaca 300
aacaaatcaa gcagcggcac aggctaacat ggatcaggca agacaaatat gcctgcaatg 360
ggtaataaca gcactaagag cagtgagaca tatggctcac aaaccaggga atccaatgcet 420
agtaaagcaa aagacaaatg agtcatatga aaaattttca gcaagactcc tagaagcaat 480
agatgcagaa ccagttacac agcctataaa agaatattta aagttaacat tatcttacac 540
aaatgcatcc tcagactgtc aaaaacaaat ggatagagta ctaggacaga gagtgcaaca 600
agctagtgtg gaagaaaaaa tgcaagcatg cagagatgtg ggatcagaag gattcagaat 660
gc 662
<210> 31
<211> 720
<212> DNA
<213 EE YK - BAAE
<400> 31
atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatge aagataaaag ttegactcag aggggagcac 120
Etgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
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200480043938. 6 Pl &K H44/1361C
actcctgagg agagtaacaa aaaagacttt atgtetttgce aggecacatt agcgggtcta 300
atgtgttgce aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttec caatagtagt gcaagcagca ggagggagaa gctggaaage agtagattcot 480
gtaatgttce agcaactgea aacagtagcea atgcagceatg gectegtgte tgaggacttet 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agectcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720

720
<210> 32
<21ll> 597
<212> DNA
213> FAF K- BAAE
<400> 32
gcagtcgatg ctgtaatgtt ccagcaaatg caaacagtag ccatgcagca tggtcttgtg 60
tctgaggact ttgaaaggca gttagcatat tgtgctacta cctggacaag taaagatata 120
ttagaagtat tggccatgat gcctggaaat agagctcaaa aagagttaat tcaaggaaaa 180
ttaaacgagg aagcagaaag gtggagaagg aataatccac cgcctccaca aggaggggga 240
ttaacagtgg atcaaattat ggggatagga caaacaaatc aagcagcagc acaagctaac 300
atggatcagg caagacacat atgcctgcaa tgggtaataa cagcattaag agcagtaaga 360
catatggctc acagaccagg gaatccaatg ctcgtaaaac aaaaaacaaa tgagccatat 420
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200480043938. 6

FooAl &K HH45/136T

gaagagtttg cagcaaaact attagaagca atagatgcag aaccagtaac acagcccata

aaagactatc taaagttaac attatcttat acaaatgcgt cctcagactg tcaaaagcaa

atggatagag tgctgggaca aagagtgcaa caagctagtg tagacgagaa aatgcaa

<210> 33
<211> 597
<212> DNA
<213>

<400> 33

gcagtagact
tccgaggatt
ctagaagtat
ttaaatgaag
ttaacagtgg
atggatcagg
tatatgaétc
gaagagttta
aaagaatatc

atggatagag

cagtaatgtt

ttgaaaggca

tggccatgat

aggcagaaag

atcaaattat

caagacaaat

acaaaccagqg

cagégagact

taaaactaac

tactaggaca

<210> 34

<21l1>
<212>
<213>

597
DNA

FRFR-BRAFRE

<400> 34

FRTR-BRAE

ccagcaactg

gttggcatat

gcctggaaac

gtggagaaga

gggggtagga

atgcctgcaa

gaatccaatg

gctagaagca

attatcttat

aagagtgcaa

caaacagtag

tatgctacta

agagctcaaa

cataatccac

caaacaaatce

tgggtaataa

ctagtaaaac

atagatgcag

acaaatgcat

caagctagtg

caatgcagca
cctggacgag
aggagttaat
ccccteeggac
aagcagcagc
cagcattaag
aaaaaacaaa
agccagtaac
cctcagactg

tagaagaaaa

162

tggcectegtg

taaagacata

tcaagggaaa

gggaggagga

acaagctaac

agcagtgagg

tgaagcatat

acagccecaca

tcaaaagcaa

aatgcaa

480

540

597

60°

120

180

240

300

360

420

480

540

597



200480043938. 6 F % F* H46/13671
gcagtcgatg ctgtaatgtt ccagcaaatg caaacagtag ccatgcagca tggtcttgtg 60
tctgaggact ttgaaaggca gttagcatat tatgctacta cctggacaag taaagatata 120
ttagaagtat tggccatgat gcctggaaat agagctcaaa aagagttaat tcaaggaaaa 180
ttaaatgagg aagcagaaag gtggagaagg aataatccac cgcctccaca gggaggggga 240
ttaacagtgg atcaaattat ggggatagga caaacaaatc aagcagcagc acaagctaac 300
atggatcagg caagacacat atgcctgcaa tgggtaataa cagcattaag agcagtaaga 360
catatggetc acagaccagg gaatccaatg ctcgtaaaac aaaaaacaaa tgagccatat 420
gaagagtttg cagcaaaact attagaagca atagatgcag aaccagtaac acagctcata 480
aaagactatc taaagttaac attatcttat acaaatgcgt cctcagactg tcaaaagcaa 540
atggatagag tgctgggaca aagagtgcaa caagctagtg tagacgagaa gatgcaa 597
<210> 35
<211l> 1347
<212> DNA
213> FEFR-REFRE
<400> 35
atggtgagte tagatagaga catggcgagg caagtctcecg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatgc aagataaaag ttcgactcag aggggageac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actccégagg agagtaacaa aaaagacttt atgtctttge aggeccacatt agegggtcta 300
atgtgttgee aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaatce 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
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200480043938. 6 Pl &K OHRAT/1361
agtgtcttcc caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattct 480
gtaatgttce agcaactgeca aacagtagca atgcagcatg gectegtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatgc ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gocagaaaggt ggagaaggaa taatccacca cctcecageag gaggaggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggca 780 -
aggcaaatat gcctgcaatg ggtaataaat gcattaagag cagtaagaca tatggecgeac 840
aggccaggga atcéaatgct agtaaagcaa aaaacgaatg agccatatga agattttgca S00
gcaagactgc tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca gcagattgte agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccaéaaag gtgttacaac tgtggaaaac cgggacatca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgc 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
gtgccgteeg ctectectat ggaataa 1347
<210> 36
<211> 597
<212> DNA
213> FEATK-BEAE
<400> 36
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200480043938. 6

FFooF &K H48/1361
gcagtcgatg ctgtaatgtt ccagcaaatg caaacagtag ccatgcagca tggtcttgtg 60
tctgaggact ttgaaaggca gttagcatat tgtgctacta cctggacaag taaagatata 120
ttagaagtat tggccatgat goctggaaat agagctcaaa aagagttaat tcaaggaaaa 180
ttaaacgagg aagcagaaag gtggagaagg aataatccac cgectccaca aggaggggga 240
ttaacagtgg atcaaattat ggggatagga caaacaaatc aagcagcagc acaagctaac 300
atggatcagg caagacacat atgcctgcaa tgggtaataa cagcattaag agcagtaaga 360
catatggctc acagaccagg gaatccaatg ctcgtaaaac aaaaaacaaa tgagccatat 420
gaagagtttg cagcaaaact attagaagca atagatgcag aaccagtaac acagcccata 480
aaagactatc taaagttaac attatcttat acaaatgcgt cctcagactg tcaaaagcaa 540
atggatagag tgctgggaca aagagtgcaa caagctagtg tagacgagaa aatgcaa 597
<210> 37
<211> 597
<212> DNA
213> FXVX-BEAE
<400> 37
gcagtagact cagtaatgtt ccagcaactg caaacagtag caatgcagca tggcctcgtg 60
tccgaggatt ttgaaaggca gttggcataﬁ tatgctacta cctggacgag taaagacata 120
ctagaagtat tggccatgat gectggaaac agagctcaaa aggagttaat tcaagggaaa 180
ttaaatgaag aggcagaaag gtggagaaga cataatccac cccotccggc gggaggagga 240
ttaacagtgg atcaaattat gggggtagga caaacaaatc aagcagcagce acaagctaac 300
atggatcagg caagacaaat atgcctgcaa tgggtaataa cagcattaag agcagtgagg 360
tatatgactc acaaaccagg gaatccaatg ctagtaaaac aaaaaacaaa tgaagcatat 420
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200480043938. 6

Fro B R H49/136 1T
gaagagttta cagcgagact gctagaagca atagatgcag agccagtaac acagcccaca 480
aaagaatatc taaaactaac attatcttat acaaatgcat cctcagactg tcaaaagcaa 540
atggatagag tactaggaca aagagtgcaa caagctagtyg tagaagaaaa aatgcaa 597
<210> 38
<211> 597
<212> DNA
213> FAFX-RAAE
<400> 38
gcagtcgatg ctgtaatgtt ccagcaaatg caaacagtag ccatgcagca tggtettgtg 60
tetgaggact ttgaaaggea gttagcatat tatgctacta cetggacaag taaagatata "120
ttagaagtat tggccatgat gcctggaaat agagctcaaa aagagttaat tcaaggaaaa 180
ttaaatgagg aagcagaaag gtggagaagg aataatccac cgcctccaca gggaggggga 240
ttaacagtgg atcaaattat ggggatagga caaacaaatc aagcagcagc acaagctaac 300
atggatcagg caagacacat atgcctgcaa tgggtaataa cagcattaag agcagtaaga 360
catatggctc acagaccagg gaatccaatg ctcgtaaaac aaaaaacaaa tgagccatat 420
gaagagtttg cagcaaaact attagaagca atagatgcag aaccagtaac acagctcata 480
aaagactatc taaagttaac attatcttat acaaatgcgt cctcagactg tcaaaagcaa 540
atggatagag tgctgggaca aagagtgcaa caagctagtg tagacgagaa gatgcaa 597
<210> 39
<21l> 720
<212> DNA

<213>_

FXTE-BRAE
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200480043938. 6 F % F* Z50/136T1

<400> 38

atggtgagtc tagatagaga catggcgagg caagtctcoeg gggggaaaag agattatect €0

gagctcgaaa aatgtatcaa gceatgcatge aagataaaag ttegactcag aggggagcac 1?0

ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180

aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240

actcctgagg agagtaacaa aaaagacttt atgtcetttge aggecacatt agegggtcta 300

atgtgttgce aaatggggat gagacctgag acattgeaag atgecaatgge tacagtaate 360

atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420

agtgtcttce caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattcet 480

gtaatgttce agcaactgea aacagtagca atgcageatg gectegtgte tgaggacttt 540

gaaaggcagt tggcatatta tgcetactace tggacaagta aagacatagt agaagtattg 600

gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660

gcagaaaggt ggagaaggaa taatccacca cctccagoag gaggaggatt aacagtggat 720
720

<210> 40

<21ll> 524

<2125 DNA

213> FXFR-REAE

<400> 40

taaagatata ttagaagtat tggeccatgat gcctggaaat agagctcaaa aagagttaat 60

tcaagggaaa ttgaatgaag aagcagaaag gtggagaagg aataatccac cacctcaage 120

aggcggagga ttaacagtgg atcaaattat gggggtagga caaacaaatc aagcagoggc 180
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200480043938. 6

Pl & OHES1/136
acaggctaac atggatcagg caagacaaat atgcctgcaa tgggtaataa cagcactaag 240
agcagtgaga catatggctc acaaaccagg gaatccgatg ctagtaaage aaaaaacaaa 300
tgagtcatat gaagattttg ccgcaagact gctagaagca atagatgcag aaccagttac 360
aaagcaaata aaagaatatt taaagttaac attatcttac acaaatgcat cctcagactg 420
taagaaacag atggatagag tactaggaca gagagtgcaa caagctagtg tggaagaaaa 480
aatgcaagca tgcagagatg tgggatcaga aggattcaga atgce 524
<210> 41
«211> 1347
<212> DNA
213> EEFE-BEAE
<400> 41
atggtgagtc tagatagaga catggegagg caagtctccg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatgc aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttgce aggecacatt agecgggtcta 300
atgtgttgec aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaatce 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttcee caatagtagt gcaagcageca ggagggagaa gctggaaagc agtagattcet 480
gtaatgttcc agcaactgca aacagtagca atgcagcatg gectegtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
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200480043938. 6 F % F* H52/1367
gcagaaaggt ggagaaggdgaa taatccacca cctccagecag gaggaggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa geagceagceac aagctaacat ggatcaggca 780
aggcaaatat gectgcaatg ggtaataaat gcattaagag cagtaagaca tatggegeac 840
aggccaggga atccaatgct agtaaagcaa aaaacgaatg agccatatga agattttgca 900
gcaagactgce ‘tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 260
aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatqa agcaaggdcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgce 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
gtgcegtecg ctectectat ggaataa 1347
<210> 42
<211> 524
<212> DNA
213> EEATR-BAAE
<400> 42
taaagatata ttagaagtat tggccatgat gectggaaat agagctcaaa aagagttaat 60
tcaagggaaa ttgaatgaag aagcagaaag gtggagaagg aataatccac cacctcaage 120
aggcggagga ttaacagtgg atcaaattat gggggtagga caaacaaatc aagcagcgge 180
acaggctaac atggatcagg caagacaaat atgectgeaa tgggtaataa cagcactaag 240



200480043938. 6

FFoo% &K HEB3/1361
agcagtgaga catatggetc acaaaccagg gaatccgatg ctagtaaage aaaaaacaaa 300
tgagtcatat gaagattttg ccgcaagact gctagaagca atagatgcag aaccagttac 360
aaagcaaata aaagaatatt taaagttaac attatcttac acaaatgcat cctcagactg 420
taagaaacag atggatagag tactaggaca gagagtgcaa caagctagtg tggaagaaaa 480
aatgcaagca tgcagagatg tgggatcaga aggattcaga atgce 524
<210> 43
<21il> 720
<212> DNA
@ FXFH-RAAE
<400> 43
atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaaé agattatcct 60
gagctcegaaa aatgtatcaa gcatgcatgc aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta _240
actcctgagg agagtaacaa aaaagacttt atgtctttge aggccacatt agegggtcta 300
atgtgttgece aaatggggat gagacctgag acattgcaag atgcaatggce tacagtaate 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttec caatagtagt gcaagcagca ggagggagaa gctggaaagce agtagattct 480
gt;atgttcc agcaactgca aacagtagca atgcagcatg gcctcegtgte tgaggacttt 540
gaaaggcagt tggcatatta tgctactace tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaagdt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720
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200480043938. 6 Fro A R H54/136 1
720

<210> 44

<211> 593

<212> DNA

<213> EXVR-BAAE

<400> 44

tgccgtagac tetgtgatgt tccaccagct gcatacagta gcaatgecge atggcctegt 60
gtctgaggac tttgaaaggc agttggcata ttatgctact acctggacaa gtaaagatat 120
actggaagta. ttggccatga tgcctgggaa tagagctcaa aaagaattaa ttcaaggasa 180
attaaatgaa gaagcagaaa ggtggagaag gaataatcca ccacctcaag caggeggagg 240
attaacagtg gatcaaatta tgggggtagg acaaacaaat caagcagctg cacaagctaa 300
catggatcag gcaagacaaa tatgcctgca atgggtaata tcagccttaa gagcagtgag 360
acatatgtct cataaaccag ggaatccgcect gctagtaaag caamaaaacaa atgagtcata 420
tgaagatttt gcagctagac tgctagaage aatagatcca gocccagtag cacatectat 480
aaaagattat ttaaagttaa cactatctta tacgaatgca tcatcagatt gtcaaaagea 540
aatgggtaga atgctaggat cgagagtcca tcaagccagt gtgggccaaa aaa 593
<210> 45

<211> 1347

<212> DNA

213> FETR-BAAE

<400> 45

atggtgagtc tagatagaga catggcgagg caagtctccg gggggaaaag agattatect 60
gagctcgaaa aatgtatcaa gecatgcatgc aagataaaag ttcgactcag aggggageac 120
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200480043938. 6

FFo % &K EE55/1361
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atg;ctttgc aggecacatt agcgggtcta 300
atgtgttgee aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttcoe caatagtagt gcaagcagca ggagggagaa gctggaaage agtagattct 480
gtaatgttcc agcaactgca aacagtagca atgcagcatg gcctcgtgté tgaégacttt 540
gaaaggcagt tggcatatta tgctactace tggacaagta aagacatact agaagtattg 600
gecatgatgc ctggaaatag agctcaaaag gagttaattc-aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggea 780
aggcaaatat gcctgcaatg ggtaataaat gcattaagag cagtaagaca tatggcgcac 840
aggcecaggga atcecaatget agtaaagcaa aaaacgaatg agccatatga agattttgea 200
gcaagactgc tagaagcaat aga;gcagag ccagttacac agectataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat éaaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgc 1260
aQaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
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200480043938. 6 Fro Bl R HE56/1361T
gtgccgtceg ctectectat ggaataa 1347
<210> 46
<21l> 593
<212> DNA
<213>  FXVTR-BEAARF
<400> 46
tgecgtagac tcotgtgatgt tccaccaget gcatacagta gecaatgcege atggectegt 60
gtctgaggac tttgaaaggc agttggcata ttatgctact acctggacaa- gtaaagatat 120
actggaagta ttggccatga tgectgggaa tagagctcaa aaagaattaa ttcaaggaaa 180
attaaatgaa gaagcagaaa ggtggagaag gaataatcca cgacctcaag caggcggagyg 240
attaacagtg gatcaaatta tgggygtagg acaaacaaat caagcagctg cacaagctaa 300
catggatcag gcaagacaaa tatgectgca atgggtaata tcagecttaa gagcagtgag 360
acatatgtct cataaaccag ggaatccget gctagtaaag caaaaaacaa atgagtcata 420
tgaagatttt gcagctagac tgctagaagc aatagatcca gccccagtag cacatcctat 480
aaaagaétat ttaaagttaa cactatctta tacgaatgca tcatcagatt gtcaaaagca 540
aatgggtaga atgctaggat cgagagtcca tcaagcecagt gtgggccaaa aaa 593
<210> 47
<21ll> 720
<212> DNA
213> F XV K -BEAE
<400> 47 )
atggtgagtc tagatagaga catggcgagg caagtetecyg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatgc aagataaaag ttcgactcag aggggageac 120
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200480043938. 6

Pl & OHEBT/136
ttgacagaag gaaattgttt atggtgcctt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttge aggccacatt agecgggtcta 300
atgtgttgecc aaatggggat gagacctgag acattgcaag atgcaatgge tacagtaate 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtettcece caatagtagt gcaagcagca ggagggagaa gctggaaagc agtagattct 480
gtaatgttcc agcaactgea aacagtagca atgcagcatg géctcgtgtc tgaggacttt 540
gaaaggcagt tggcatatta tgctactace tggacaagta aagacatact agaagtattg 600
gecatgatge ctggaaatag agctcaéaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccagcag gaggaggatt aacagtggat 720
720
<210> 48
<21l> 593
<212> DNA
213> FXVK-BAAE
<400> 48
agcagtagat tctgtaatgt tccagcaact gcaaacagta gcaatgcage atggactcgt 60
gtatgaagac tttgaaaggc tgtcggcata ttatgctact acctggacaa gtaaagatat 120
actggaagta ttggccatga tgcctgggaa tagagctcaa aaagaattaa ttcaaggaaa 180
attaaatgaa gaagcagaaa ggtggagaag gaataatcca ccacctcaag caggcggagg 240
attaacagtg gatcaaatta tgggggtagg acaaacaaat caagcagctg cacaagctaa 300
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catggatcag gcaagacaaa tatgcctgca atgggtaata tcagecttaa gagcagtgag 360
acatatgtct cataaaccag ggaatccgct gctagtaaag caaaaaacaa atgagtcata 420
tgaagatttt gcagcaagac tgctagaagc aatagatgca gagccagtag cacatcctat 480
aaaagaatac ttaaagttaa cactatctta tacgaatgca tcatcagatt gtcaaaagca 540
aatggataga atgctggaat caagagtaca acaagctagt gtagaacaaa aaa 593
<210> 49

<211l> 593

<212> DNA

213> FEAFX-BLARE

<400> 45

agccgtagat tctgtaatgt tccagcagct gcaaacagta gcaatgcagc atggcctcgt 60
gtcagaggac tttgaaaggc ttccagcata tcatgctact acctgggcaa gtaaagatat 120
cttagaagta ctggccatga tgcctggaaa tagagctcaa aaagagttaa ttcaagggaa 180
attaaatgaa gaagcagaga ggtggagaag gaataatcca ccacctcecag caggaggagg 240
gttaacagtg gatcaaatta tgggagtagg acaaacaaat caggcagegg cacaagcaaa 300
catggatcag gcaagacaaa tatgcctaca atgggtgata tcagcactaa gagcagtaag 360
gcatatggct cacaagccag ggaatccaat gttagtaaag caaaaagcaa atgagccata 420
tgaagaattt gcagcaaggc tgctggaagc aatagatgec gagccagtta atcagccceat 480
aaaagaatat ctaaaactaa cgttgtctta tacgaatgca tcctcagatt gtcagaagca 540
aatggataga acactaggac aaagagtcaa acaagctagt gtagaacaaa aaa 593

<210> 50

<21l> 1347
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FFoo &K HEH9/1361

<212> DNA

213>  EEFE-MARE

<400> 50

atggtgagtc tagatagaga catggcgagg caagtctceg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gecatgcatge aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgcctt aaaacattag atﬁacatgtt tgaggaccat 180
gaagaggaac cttégacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttgc aggccacatt agcgggtcta 300
atgtgttgcc aaatggggat gagacctgag acattgcaag atgcaatgge tacagtaatce 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttecc caatagtagt gcaagcagca ggagggagaa gctggaaage agtagattct 480
gtaatgttcc agcaactgca aacagtagca atgcagcatg gectogtgtc tgaggacttt S40
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctcoccagceag gaggaggatt ;acagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggca 780
aggcaaatat gcctgecaatg ggtaataaat gcattaagag cagtaagaca tatggegeac 840
aggccaggga atcéaatgct ‘agtaaagcaa aaaacgaatg agccatatga agattttgea 900
gcaagactgc tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
aagctaacac tatcttatac aaatgcatca geagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
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ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatca agcaaggeaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgc 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
gtgccgtcog ctectcocctat ggaataa 1347
<210> 51
<211> 593
<212> DNA
<213> FRY K -BERE
<400> 51
agcagtagat tctgtaatgt tccagcaact gcaaacagta gcaatgeagce atggactcegt &0
gtatgaagac tttgaaaggc tgtcecggcata ttatgctact acctggacaa gtaaagatat 120
actggaagta ttggccatga tgcctgggaa tagagctcaa aaagaattaa ttcaaggaaa 180
attaaatgaa gaagcagaaa ggtggagaag gaataatcca ccacctcaag cagacgdagg 240
attaacagtg gatcaaatta tgggggtagg acaaacaaat caagcagcetg cacaagctaa 300
catggatcag gcaagacaaa tatgcctgeca atgggtaata tcagccttaa gagcagtgag 360
acatatgtct cataaaccag ggaatccget gctagtaaag caaaaaacaa atgagtcata 420
tgaagatttt gcagcaagac tgctagaagc aatagatgca gagccagtag cacatcctat 480
aaaagaatat ctaaaactaa cgttgtctta tacgaatgca tcctcagatt gtcagaagca 540
aatggataga acactaggac_aaagagtcaa acaagctagt gtagaacaaa aaa 593
<210> 52
<211> 593
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<212> DNA
213> FAFK-RARE
<400> 52
agccgtagat tctgtaatgt tccagcaget gcaaacagta gcaatgeagce atggcctegt 60
gtcagaggac tttgaaaggc ttccagcata tcatgctact acctgggcaa gtaaagatat 120
cttagaagta ctggccatga tgcctggaaa tagagctcaa aaagagttaa ttcaagggaa 180
attaaatgaa gaagcagaga ggtggagaag gaataatcca ccacctccag caggaggagg 240
gttaacagtg gatcaaatta tgggagtagg acaaacaaat caggcagcgg cacaagcaaa 300
catggatcag gcaagacaaa tatgcctaca atgggtgata tcagcactaa gagcagtaag 360
gcatatgget cacaagccag ggaatccaat gttagtaaag caaaaagcaa atgagecata 420
tgaagaattt gcagcaaggc tgctggaagc aatagatgec gagccagtta atcagcccat 480
aaaagaatat ctaaaactaa cgttgtectta tacgaatgca tcctcagatt gtcagaagca 540
aatggataga acactaggac aaagagtcaa acaagctagt gtagaacaaa aaa 593
<210> 53
<211> 720
<212> DNA
213> FEFE-BERE
<400> 53
atggtgagtc tagatagaga catggcgagg caagtctecg gggggaaaag ‘agattatcct 60
gagctcgaaa aatgtatcaa geatgcatge aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgcctt attacatgtt tgaggaccat aaagaggaac 180
cttggacaaa aaaacattag agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttgc aggccacatt agegggtcta 300
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atgtgttgcc aaatggggat gagacctgag acattgcaag atgcaatggc tacagtaatc 360

atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420

agtgtcttce caatagtagt gcaagcagca ggagggagaa gctggaaage agtagattcet 480

gtaatgttcc agcaactgca aacagtagca atgcagcatg gectegtgte tgaggacttt 540

gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600

gccatgatge ctggaaatag agctcaaaag gagttaatte aagggaéatt aaatgaagaa 660

geagaaaggt ggagaaggaa taatccacca cctccageag gaggaggatt aacagtggat 720
720

<210> 54

<211> 129

<212> DNA

213> EAFR-BMAAE

<400> 54

cagcatggece tcgtgtccga ggactttgaa aggcagttgg catattatge tactacctgg 60

acaagtaagg acatattaga agtattggcc atgatgccag gaaatagagc tcaaaaggag 120

ctaattcaa 129

<210> 55

<211> 129

<212> DNA

<213> FXVK-BRAE

<400> 55

cagcatggaa tagtatcaga agagtttgag aggcaactgt cttattatgc taccacttgg 60
120

acaagcaagg atatcttaga ggtactagcec atgatgectg gcaatagage attaaaagag
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ctaatacaa 129

" <210> 56
<21l1l> 123
<212> DNA

21> EAVE-BAAE

<400> 56

caacatggga tagtatcaga ggaatttgag agacaaatgt cttattatgc taccacatgg €0
acaagtaagg atattttaga agtactagca atgatgcccg ggaacagagce attaaaggag 120
ctgatacaa 129
<210> 57

<21ll> 129
<212> DNA

213> FEFH-MEAAE

<400> 57

cagcatggac tagﬁatcaga agaatttgaa aggcagctag catactatgc cacaacgtgg 60
acaagcaaag acatactaga ggtgttagcce atgatgccag ggaatagagc acaaaaagaa 120
ctaatacaa 129
<210> s8

<21l> 129

<212> DNA

213> FAY R -BABE

<400> 58

cagcatggac ttgtgteccga agattttgag aggcaattgg catattatge tacaacctgg 60
actagtgaag atatattaga agtattggct atgatgcctg ggaatagage acagaaagaa 120
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ttaatacaa 129
<210> 59
<21l> 1347
<212> DNA
213> FXFX-BEAAE
<400> 59
atggtgagtc tagatagaga catggcgagg caagtctcecg gggggaaaag agattatcct 60
gagctcgaaa aatgtatcaa gcatgcatgce aagataaaag ttcgactcag aggggagcac 120
ttgacagaag gaaattgttt atggtgectt aaaacattag attacatgtt tgaggaccat 180
aaagaggaac cttggacaaa agtaaaattt aggacaatat ggcagaaggt gaagaatcta 240
actcctgagg agagtaacaa aaaagacttt atgtctttgce aggccacatt agcgggtcta 300
atgtgttgcc aaatggggat gagacctgag acattgcaag atgcaatggce tacagtaatc 360
atgaaagatg ggttactgga acaagaggaa aagaaggaag acaaaagaga aaaggaagag 420
agtgtcttcc caatagtagt gcaagcagca ggagggagaa gectggaaage agtagattct 480
gtaatgttcc agcaactgca aacagtagca atgcagcatg gectegtgtc tgaggacttt 540
gaaaggcagt tggcatatta tgctactacc tggacaagta aagacatact agaagtattg 600
gccatgatge ctggaaatag agctcaaaag gagttaattc aagggaaatt aaatgaagaa 660
gcagaaaggt ggagaaggaa taatccacca cctccageag gaggéggatt aacagtggat 720
caaattatgg gggtaggaca aacaaatcaa gcagcagcac aagctaacat ggatcaggea 780
aggcaaatat gcc;gcaatg ggtaataaat gecattaagag cagtaagaca tatggcgcac 840
aggccaggga atccaatgct agtaaagcaa aaaacgaatg agccatatga agattttgea 900
gcaagactgc tagaagcaat agatgcagag ccagttacac agcctataaa agattatcta 960
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aagctaacac tatcttatac aaatgcatca gcagattgtc agaagcaaat ggatagaaca 1020
ctaggacaaa gagtacaaca agctagtgta gaagaaaaaa tgcaagcatg tagagatgtg 1080
ggatcagaag ggttcaaaat gcaattgtta gcacaagcat taaggccagg aaaaggaaaa 1140
gggaatggac agccacaaag gtgttacaac tgtggaaaac cgggacatca agcaaggcaa 1200
tgtagacaag gaatcatatg tcacaactgt ggaaagagag gacatatgca aaaagaatgc 1260
agaggaaaga gagacataag gggaaaacag cagggaaacg ggaggagggg gatacgtgtg 1320
gtgecgtecg ctectectat ggaataa 1347
<210> 60
<211> 129
<212> DNA
213> FAF X -WEARE
<400> 60
cagcatggce tcgtgtecga ggactttgaa aggecagttgg catattatgc tactacctgg 60
acaagtaagg acatattaga agtattggcc atgatgccag gaaatagagce tcaaaaggag 120
ctaattcaa 129
<210> 61
<21l> 129
<212> DNA
<213> F$E2FE-BERE
<400> 61
cagcatggaa tagtatcaga agagtttgag aggcaactgt cttattatge taccacttgg 60
acaagcaagg atatcttaga ggtactagcc atgatgcctg gcaatagagc attaaaagag 120
ctaatacaa 129
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<210> 62
<211> 129
<212> DNA

213> FEFE-BERE

<400> 62

caacatggga tagtétcaga ggaatttgag agacaaatgt cttattatgc taccacatgg 60
acaagtaagg atattttaga agtactagca atgatgcccg ggaacagagce attazaggag 120
ctgatacaa 128
<210> ‘63

<211> 129
<212> DNA

2 ExF A -mARE

<400> 63
cagcatggac tagtatcaga agaatttgaa aggcagctag catactatgc cacaacgtgg 60
acaagcaaag acatactaga ggtgttagcc atgatgccag ggaatagage acaaaaagaa 120
ctaatacaa 129
<210> 64

<21ll> 123
<212> DNA

<213> -f—**k‘ﬁﬁkﬁsﬁ‘

<400 64

cagcatggac ttgtgtcega agattttgag aggcaattgg catattatge tacaacctgg 60
actagtgaag atatattaga agtattggct atgatgcetg ggaatagage acagaaagaa 120
ttaatacaa 129
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<210> 65
<211> 20
<212>  DNA
<213> AL A5

<220> .

<223> A T HREdig-iFiRiEdn iy

<400 65

ctggcgtaat agegaagagg 20
<210> €6

<21l> 20

<212> DNA
<213> A ILAF

<220> B FHdig-iricift el

<223> Primer used to construct dig-labeled probe

<400> 66

aactcgececge acatctgaac 20
<210> 67

<21l> 3911
<212> DNA
<213> /\.T-):?' 7

<220>
<223>  pCAH/SINGO

<400> 67
atccagcaca gtggcggeceg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac 60
atgggctaaa gaggagegge cgctegagtc tagaactagt ggatcagcett tgetgettge 120
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acttcagagt tctaggagag tccctcoctag tctctcctet ccgaggaggt accgagacct 180
caaaataaag gagtgattge cttactgceg agtggagagt gattactgag cggecggtgt 240
atcgggagte gtcecttaat ctgtgcaata ccagagegge tctcgcagec gacctegagg 300
ggagageccta ttcéatagtg tcacctaaat gctagagcete getgatcage ctcegactgtyg 360
ccttetagtt gccagecate tgttgtitge ccctceccecg tgoctteoctt gaccctggaa 420
ggtgccacte ccactgtcct tteoctaataa aatgaggaaa ttgeatcgea ttgtcetgagt 480
aggtgtcatt. ctattctggg gggtggggtg gggcaggaca gcaaggggga ggattgggaa S40
gacaatagca ggcatgctgyg ggatgcggtg ggctcotatgg cttcotgagge ggaaagaace 600
agtggcggta atacggttat ccacagaate aggggataac gcaggaaaga acatgtgage 660
aaaaggccag caaaaggcca ggaaccgtaa aaaggecgeg ttgetggegt ttttccatag 720
gcteocgecece cctgacgage atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccec 780
gacaggacta taaagatacc aggcgtttce ccctggaagc tcectegtge getctoctgt 840
tccgaccctg ccgettaceg gatacetgte cgcctttcete ccttegggaa gegtggoget 900
ttectcatage tcacgctgta ggtatctcag ttegghtgtag gtegtteoget ccaagetgag 960
ctgtgtgcac gaaécccccg ttcagccega ccgetgegec ttatccggta actategtcet 1020
tgagtccaac ccggtaagac acgacttate gccactggea gecagecactg gtaacaggat ' 1080
tagcagageg aggtatgtag'gcggtgctac agagttcttg aagtggtggc ctaactacgg 1140
ctacactaga aggacagtat ttggtatctg cgctctgctg aagcecagtta cctteoggaaa 1200
aagagttggt agctcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt 1260
ttgcaagcag cagattacge gcagaazaaa aggatctcaa gaagatcett tgatctttte 1320
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tacggggtet gacgetcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 1380
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 1440
aagtatatat gagtaacctg atcaggactc ttccttttca tgaacaataa aactgtetge 1500
ttacataaac agtaatacaa ggggtgttat gagccatatt caacgggaaa cgtcttgcte 1560
taggcegega ttaaattcca acatggatge tgatttatat gggtataaat gggetegega 1620
taatgtcggg caatcaggtg cgacaatcta tcgattgtat gggaagcccg atgcgccaga 1680
gttgtttctg asacatggea aaggbagégt tgccaatgat gttacagatg agatggtcag 1740
actaaactgg ctgacggaat ttatgcctct tcegaccatc aagcatttta tecgtactec 1800
tgatgatgea tggttactca ccactgcgat ccccgggaaa acagcattcc aggtattaga 1860
agaatatcct gatgcaggtg aaaatattgt tgatgecgetg gcagtgtteco tgcgecggtt 1820
gecattcgatt cctgtttgta attgtocttt taacagegat cgcgtaittc gteotegetcea 1980
ggcgecaatca cgaatgaata'acggtttggt tgatgcgagt gattttgatg acgagcgtaa 2040
tggctggect gttgaacaag tcotggaaaga aatgceataaa cttttgeccat tetcaccgga 2100
ttcagtegte actcatggtg atttctcact tgataacctt atttttgacg aggggaaatt 2160
aataggttgt attgatgttg gacgagtcgg aatcgeagac cgataccagg atcttgecat 2220
cctatggaac tgectoggtyg agttttcectcee tteattacag aaaeggettt ttcaaaaata 2280
tggtattgat aatcctgata tgaataaatt geagtttcat ttgatgcteg atgagttttt 2340
ctaagaattc gegceaattaa ccoctcactaa agggaacaaa agctgggtac cgggceccgtt 2400
gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagcce 2460
catatatgga gttcegegtt acataactta cggtaaatgg cccgcctggc/tgaccgccca 2520
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acgaccceccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2580
ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcoccacttg gcagtacatc 2640
aagtgtatca tatgccaagt acgcceccta ttgacgtcaa tgacggtaaa tggeccgect 2700
ggcattatge ccagtacatg accttatggg actttcocctac ttggcagtac atctacgtat 2760
tagtcatcgce tattaécatg gtgatgeggt tttggcagta catcaatggg cgtggatage 2820
ggtttgastc acggggattt ccﬁagtctcc accccattga cgtcaatggg agtttgttet 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctecegeccca ttgacgcaaa 2940
tgggcggtag gegtgtacgg tgggaggtet atataagcag agctcaaget tgcotgettge 3000
acttcagagt tectaggagag tccctcctag tctctectcot ccgaggaggt accgagaccet 3060
caaaataaag gagtgattgce ctcactgcég agtggagagt gattactgag cggecggtgt 3120
atcgggagtc gtcccttaat ctgtgeaata coagagegge tctcgcaget ggegeccaac 3180
gtggggrecyg aggagaagaa aagaaagegg ccectgagaac tcggcttcotg aaaaagagga 3240
agaggacaag ttgctatagc aacaagagag aagaagtaga gcaaaggtcc agtggctegg. 3300
aaaaagagga actgaaactt cggggacgcc tgaaggagta aggtaagtga ctctgetgta 3360
cgeggggega ggcagaggtt- tecttctaaa ttgaaagaga agtgttgetg cgagaggtct 3420
tggtggtcga gaatcctgta caaaaaaaag gagggatctc ggtcaggace aggaceecty 3480
ggagtaatac aacagcaaca ccgtaagaaa atccgcctag ggaattcgat tctagaggtg 3540
atagaaatgc cagaaaacta tgcaaaaaca agaatcataa acaggaaaaa aagagaactc 3600
agccacaaga ggaagaagag aggcgttgge ttggtcatta tgctagttat catggcaata 3660
gtagctgecg caggggctic totgggagtc gocaaacgega ttcagcagte ttacactaag 3720
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gcageotgtee agaceccttge taatgcaact gcetgcacagce aggatgtgtt agaggcaacc 3780
tatgccatgg tacagcatgt ggctaaaggc gtacgaatct tggaagctcg agtggctcga 3840
gtggaagcta tcacagatag aataatgceta taccaagaat tggattgttg gcactaggat 3500
ccatcgecac ¢ 1811
<210> 68
<211l> 4238
<212> DNA
<213> /\_T_}?.il]
<220>
<2235 pCAH/SINAL
<400> 68
atccagcaca gtggcggecyg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac €0
atgggctaaa gaggagcgge cgctcegagtce tagaactagt ggatcagett tgetgettge 12¢
acttcagagt tctaggagag tccctectag tctctectet cogaggaggt accgagacct 180
caaaataaag gagtgattge cttactgccg agtggagagt gattactgag cggecggtgt 240
atcgggagtc gtcecttaat ctgtgcaata ccagageggce tctcgcagec gacctegagg 300
gggggcecta ttctatagtg tcacctaaat gctagagctc getgatcage ctcgactgtg 380
ccttctagtt gccagcecate tgttgtttge cecteecceg tgecttcctt gaccctggaa 420
ggtgccactc ccactgtceet tteoctaataa aatgaggaaa ttgeatcgea ttgtctgagt 480
aggtgtcatt ctattctggg gggtggggtyg gggcaggaca gecaaggggga ggattgggaa 540
gacaatagca ggcatgcetgg ggatgeggtg ggctcetatgg ctteotgagge ggaaagaace 600
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agtggcggta atacggttat ccacagaate aggggataac gcaggaaaga acatgtgage 660
aaaaggccag Caaaaggcca ggaaccgtaa aaaggocgeg ttgetggegt ttttccatag 720
getecgecee octgacgage atcacaadaa tcgacgctca agtcagaggt ggcgaaacco 780
gacéggacta taaagatacc aggcgtttcc cectggaagc teectegtge getctectgt 840
teccgacectg cegettaceg gatacctgte cgectttcecte ccttegggaa gegtggcoget 900
ttctecatage tcacgetgta ggtatctcag tteggtgtag gteogttoget ccaagctggg 960
ctgtgtgcac gaaccccecg ttcagccoega cecgetgegec ttatccggta actatcegtcet 1020
tgagtccaac ccggtaagac acgacttatc gccactggca'gcagccactg gtaacaggat 1080
tagcagagcg aggtatgtag geggtgctac agagttcttg aagtggtgge .ctaactacgg 1140
ctacactaga aggacagéat ttggtatctg cgetcectgetg aagccagtta ccttcggaag 1200
aagagttggt agctcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt 1260
ttgcaagcag cggattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatctttte 1320
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 1380
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 1440
aagtatatat gagtaacctg atcaggactc ttc;ttttca tgaacaataa aactgtctgce 1500
ttacataaac agtaatacaa ggggtgttat gagccatatt caacgggaaa cgtcttgete 1560
taggcegega ttaaattcca acatggatgce tgatttatat gggtataaat gﬁgctcgcga 1620
téatgtcggg caatcaggtg cgacaatcta tcgattgtat gggaagcccg atgcgccaga 1680
gttgtttctg aaacatggca aaggtagcgt tgccaatgat gttacagatg agatggtcag 1740
actaaactgg ctgécggaat ttatgectcet tcocgaccate aageatttta tcegtactce 1800
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200480043938. 6 Fro B R BRT3/1361T
tgatgatgca tggttactca ccactgegat ccccgggaaa acagcattec aggtattaga 1860
agaatatcct gattcaggtg aaaatattgt tgatgegetg geagtgttoc tgegceggtt 1920
gcattcgatt cctgtttgta attgteccttt taacagcgat cgegtatttc gtctcgetea 1980
ggcgcaatca cgaatgaata acggtttggt tgatgogagt gattttgatg.acgagcgtaa 2040
tggctggcct gttgaacaag tctggaaaga aatgcataaa cttttgecat tctecaccgga 2100
ttcagtegtc actcatggtg atttctecact tgataacctt atttttgacg aggggaaatt 2160
aataggttgt attgatgttg gacgagtcgg aatcgcagac cgataccagg atcttgecat 2220
cctatggaac tgcctoeggtg agtittctoc tteattacag aaacggcettt ttcaaaaata 2280
tggtattéat aatcctgata tgaataaatt gcagtttcat ttgatgetceg atgagttttt 2340
ctaagaattc gcgcaattaa ccctcactaa agggaacaaa agetgggtac cgggccegtt 2400
gacattga?t attgactagt tattaatagt aatcaattac ggggtcatta gttcatagec 2460
catatatgga gttécgcgtt acataactta cggtaaatgg cccgeetgge tgaccgeeca 2520
acgacccecyg cccattgacg tcaataatga cgtatgttcoe catagtaacg ccaataggga 2580
cttgccattg acgtéaatgg gtggagtatt tacggtaaac tgeccacttg goagtacatce 2640
aagtgtateca tatgccaagt acgcecccta ttgacgtcaa tgacggtaaa tggcccecgcect 2700
ggcattatgc ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat 2760
tagtcatcgc tattaccatg gtgatgcggt tttggcagta catcaatggg cgtggatage 2820
ggtttgactc acggggattt ccaagtetec accccattga cgtcaatggg agtttgtret 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctecgecccea ttgacgcaaa 2940
tgggcggtag gegtgtacgg tgggaggtct atataagcag agctcaaget tgctgettge 3000
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200480043938. 6

Pl & OBRT4/1361C
acttcagagt tctadgagag tcectcctag tetotcctect cogaggagygt accgagacet 3060
caaaataaag gagtgattgc cttactgecg agtggagagqt gattactgag cggccggtgt 3120
atcgggagte gtccottaat ctgtgcaata ccagagegge tctcgcagcﬁ ggcgcecaac 3180
gtggggeceg aggagaagaa aagaaagedg ccctgagaac tcggettctyg aaaaagagga 3240
agaggacaag ttgctatagc aacaagagag aagaagtaga gcaaaggtcce agtggetegg 3300
aaaaagagga actgaaactt cggggacgcc tgaaggagta aggtaagtga ctetgetgta 3360
cgcggggega ggcagaggtt ctcocttctaaa ttgaaagaga agtgttgcorg cgagaggtcet 3420
tggtggtcga gaatcctgta caaaaaaaag gagggatctc ggtcaggacc aggacccctg 3480
ggagtaatac aacagcaaca ccgtaagaaa atccgectag gtgagtcectag atagagacta 3540
ggcgaggcaa gtctcegggg ggaaaagaga ttatcctgag ctcgaaaaat gtatcaagea 3600
tgcatgcaag ataaaagttc gactcagagg ggagceacttyg acagaaggaa attgtttatg 3660
gtgccttaaa acattagatt acatgtttga ggaccataaa gaggaacctt ggacaaaagt 3720
aaaatttagg acaatatggc agaaggtgaa gaatctaact cctgaggaga gtaacaaaaa 3780
agactttatg tctttgecagg ccacattage gggtctaatg tgttgccaaa tggggatgag 3840
acctgecagga attcgattct agaggtgata gaaatgccag aaaactatgc aaaaacaaga 3900
atcataaaca ggaaaaaaag agaactcagc cacaagagga agaagagagg cgttggettg 3960
gtcattatge tagttatcat ggcaatagta gctgcegcag gggettctet gggagtegcea 4020
aacgcgattc agcagtetta cactaaggea gctgtecaga cccttgctaa tgcaéctgct 4080
gcacaqeagd atgtgttaga ggcaacctat gccatggtac agcatgtgge taaaggegta 4140
cgaatcttgg aagctcgagt ggctcgagtg gaagctatca cagatagaat aatgctatac 4200
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200480043938. 6

FFoo & BRT5/1360
caagaattgg attgttggca ctaggatcca tecgecacce 4238
<210> 69
<211> 4523
<212> DNA
<213> A LFF|
<220>
<223> PCAH/SINd2
<400> 69
atccagcaca gtggcggcecg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac 60
atgggctaaa gaggagegge cgcectcegagtic tagaactagt ggatcagcett tgctgettge 120
acttcagagt tctaggagag tecectcctag tcteotectet cecgaggaggt accgagacct 180
caaaataaag gagtgattgc cttactgceg agtggagagt gattactgag cggecqggtgt 240
atcgggagte gtcccttaat ctgtgcaata ccagagecggce tctegcagec gacctcgagg 300
gggggcccta ttcetatagtg tcacctaaat gctagagctce gc;gatcagc ctcgactgtg 360
ccttctagtt gecagecatc tgttgtttge cecteccceg tgecttectt gaccctggaa 420
ggtgccacte ccactgtect ttoctaataa aatgaggaaa ttgcatcgea ttgtctgagt 480
aggtgtcatt ctattctggg gggtggggtg gggcaggaca gcaaggggga ggattgggaa 540
gacaatagca ggcatgctgg ggatgcecggtg ggctctatgg cttetgagge ggaaagaace 600
agtggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 660
aaaaggccag caaaaggeca ggaaccgtaa aaaggecegcg ttgetggegt ttttecatag 720
gctcegeecce cctgacgagC atcacaaaaa tcgacg;tca agtcagaggt ggcgaaaccce 780
gacaggacta taaagatacc aggegtttec ccctggaagc tcectegtge getetectgt 840
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200480043938. 6 Pl &K BRT6/1361
tecgacectg ccgecttaceg gatacctgte cgectttcte cettecgggaa gegtggeget 900
ttctcatage tcaégctgta ggtatctcag ttcggtgtag gtegttcget ccaagatggg 960
ctgtgtgcac gaaccccccg ttcageccga ccgctgegee ttatcecggta actategtet 1020
tgagtcéaac ccggtaagac acgacttatc gccactggea gecagecactyg gtaacaggat 1080
tagcagagcg aggtatgtag gecggtgetac agagttcttg aagtggtgge ctaactacgg 1140
ctacactaga aggacagtat ttggtatctg cgctctgotg aagecagtta cctteggaaa 1200
aagagttggt agctcttgat ccggeaaaca aaccaccget ggtageggtg gtttttttgt 1260
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcoctt égatcttttc 1320
tacggggotct gacgctcagt ggaacgaaaa ctcacgttaa gggatctttgg tcatgagatt 1380
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 1449
aagtatatat gagtaacctg atcaggactc ttccttttca tgaacaataa aactgtctge 1500
ttacataaac agtaatacaa gggétgttat gagccatatt caacgggaaa cgtcttgcte 1560
taggcegega ttaéattcca acatggatge tgatttatat gggtataaat gggctcgcga 1620
taatgtcggg caatcaggtg cgacaatcta tcgattgtat gggaagcecg atgegocaga 1680
gttgtttctg aaacatggca aaggtagcgt tgccaatgat gttacagatg agatggtcag 1740
actaaactgg ctgacggaat ttatgoctct tccgaccatc aagcatttta tccgtactec 1800
tgatgatgca tggttactca ccactgcgat ccecgggaaa acagcattcc aggtattaga 1860
agaatatcct gattcaggtg aaaatattgt tgatgcgetg geagtgttce tgegceggtt 1520
gcattcgatt cctgtttgra attgtcecttt taacagegat cgegtattte gtetegetca 1980
ggcgcaatca cgaatgaata acggtttggt tgatgecgagt gattttgatg acgagcgt;a 2040
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200480043938. 6 Pl & OBBTT/1361
tggctggect gttgaacaag tctggaaaga aatgcataaa cttttgccat tcetcaccgga 2100
ttcagtcgtc actcatggtg atttctcact tgataacctt atttttgacg aggggaaatt 2160
aataggttgt attgatgttg gacgagtcgg aatcgcagac cgataccagg atcttgecat 2220
cctatggaac tgecteoggtg agttttcteoc ttcattacag aaacggettt ttcaaaaata 2280
tggtattgat aatéctgata tgaataaatt gcagttteat ttéatgctcg atgagttttt 2340
ctaagaattc gegcaattaa coctcactaa agggaacaaa agetgggtac cgggeccgtt 2400
gacattgatt attgactagt tattaatagt aatcaattac ggggtecatta gttcatagee 2460
catatatgga gttcegegtt acataactta cggtaaatgg cccgectggce tgaccgccca 2520
acgacécccg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2580
ctttceattg acgtcaatgg gtggagtatt tacggtaaac tgeccacttg gocagtacate 2640
aagtgtatca tatgccaagt acgceccccta ttgacgtcaa tgacggtaaa tggcccgect 2700
ggcattatge ccagtacatg accttatggg actttcectac ttggcagtac atctacgtat 2760
tagtcatcge tattaccatg gtgatgeggt tttggeagta catcaatggyg cgtggatage 2820
ggtttgacte acggggattt ccaagtctoce accccattga cgtcaatggg aghttgtttt 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctecegcccca ttgacgcaaa 2940
tgggcggtag gcgégtacgg tgggaggtct atataagcag agctcaaget tgetgettge 3000
acttcagagt. tectaggagag tecctectag tcectcectectet ccgagéaggt accgagacct 3060
caaaataaag gagtgattgc cttactgeeg agtggagagt gattactgag cggocggtgt 3120
atcgggagte gtcccttaat ctgtgcaata ccagageggce tctcgcagcet ggcgcccaac 3180
gtggggccceg aggagaagaa aagaaagcgg ccctgagaac teggcttetg aasaagagga 3240
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200480043938. 6 Fro B £ RT8/1361T
agaggacaag ttgctatagc aacaagagag aagaagtaga gcaaaggtcce agtggcetegg- 3300
aaaaagagga actgaaactt cggggacgec tgaaggagta aggtaagtga ctcectgcetgta 3360
cgeggggega ggcagaggtt tcocottcotaaa ttgaaagaga agtgtigeotg cgagaggtet 3420
tggtggtcga gaatcctgta caaaaaaaag gagggatctc ggtcaggacc aggaccecetg 3480
ggagtaatac aacagcaaca ccgtaagaaa atccgcectag gtgagtctag atagagacta 3540
ggcgagdceaa gtctoegggy ggaaaagaga ttatcectgag ctecgaaaaat gtatcaagea 3600
tgcatgeaag ataaaagttc gactcagagg ggagcacttg acagaaggaa attgtttatg 3660
gtgccttaaa acagtagatt acatgtttga ggaccataaa gaggaacctt ggacaaaagt 3720
aaaatttagg acaatatggc agaaggtgaa gaatctaact cctgaggaga gtaacaaaaa 3780
agactttatg tctttgcagg ccacattagc gggtctaatg tgttgccada tggggatgag 3840
acctgagaca ttgcaagatg caatggctac agtaatcatg aaagatygggt tactggaaca 3900
agaggaaaay aaggaagaca aaagagaaaa ggaagagagt gtcttcecaa tagtagtgea 3960
agcagcagga gggagaagct ggaaagcagt agattctgta atgttccagc aactgcaaac 4020
agtagcaatg cagcatggcec tcgtgtctga ggactttgaa aggcagttgg catattatge 4080
tactacctgyg acaagtaaag acatactaga agtattggec atgatgectg caggaatteg 4140
attctagagg tgatagaaat gccagaaaac tatgcaaaaa caagaatcat aaacaggaaa 4200
aaaagagaac tcagccacaa gaggaagaag agaggegttg gcttggtcat tatgctaget 4260
atcatggcaa tagtagctge cgcaggggct tetotgggag tcgcaaacge gattcagcag 4320
tcttacacta aggcagctigt ccaga?cctt gctaatgcaa ctgetgeaca gecaggatgtg 4380
ttagaggcaa cctatgccat ggtacagcat gtggctaaag gecgtacgaat cttggaagcet 4440



200480043938. 6

Pl & OBRT9/1360
cgagtggctc gagtggaage tatcacagat agaataatge tataccaaga attggattgt 4500
tggcactagyg atccatcgee acc 4523
<210> 70
<211> 4819
<212> DNA
<213> AIAF]
<220>
<223> pCAH/S5INA3
<400> 70
atccagcaca gtggcggecg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac 60
atgggctaaa gaggagegge cgctcgagtc tagaactagt ggatcagcett tgctgettge 120
acttcagagt tctéggagag tccetectag tcoctcectocctet ccgaggaggt accgagacct 180
caaaataaag gagtgattgc cttactgceg agtggagagt gattactgag cggcecggtgt 240
atcgggagte ghtcccttaat ctgtgcaata ccagageggce tctcgcégcc gacctcgagg 300
gggggeeeta ttctatagtg tcacctaaat getagagetc getgatcage ctegactgtg 360
ccttctagtt gecagccate tgttgtttge cccteccecg tgecttectt gaccctggaa 420
ggtgccactc ccactgtecct ttcctaataa aatgaggsaa ttgcatcgea ttgtctgagt 480
aggtgtcatt ctattctggg gggtggggtyg gggcaggaca dgcaaggggga ggattgggaa 546
gacaatagca ggcatgetgg ggatgcggtg ggctcetatgg cttctgaggce ggaaagaacce 609
agtggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgage 660
aaaaégccag caaaaggcca ggaaccgtaa aaaggccgceg ttgctggegt ttttecatag 720
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200480043938. 6 FFooF &K E80/1361
gctcegecee cctgacgage atcacaaaaa tcogacgctcea agtcagaggt ggcgaaacct 780
gacaggacta taaagatacc aggegtttcec ccatggaage ktecetegtge getctactgh 840
tcecgaccetg cogettaceg gatacctgte cgeetttete cecttegggaa gegtggeget 200
ttctcatagc tcacgetgta ggtatctcag ttcggtgtag gtegtteget ccaagetggg 260
ctgtgtgcac gaacceccecg ttcagecccga cogetgcgeo ttatccggta actatcgtet 1020
tgagtccaac ccgétaagac acgacttatc gccactggeca gcagccactg gtaacaggat 1080
tagcagageg éggtatgtag gcggtgctac agagttettg aagtggtggce ctaactacgg 1140
ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa 1200
aagagttggt agectcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt 1260
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcett tgatctttte 1320
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 1380
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 1440
aagtatatat gagtaacctg atcaggact? ttcctttteca tgaacaataa aactgtcetge 1500
ttacataaac agtaatacaa ggggtgttat gagccatatt caacgggaaa cgtcttgete 1560
taggcegega ttaaattcca acatggatge tgatttatat gggtataaat gggctcgega 1620
taatgtcggg caatcaggtg cgacaatcta togattgtat gggaagccceg atgcgccaga 1680
gttgtttctg.aaaéatggca aaggtagcgt tgccaatgat gttacagatg égatggtcag 1740
actaaactgg ctgacggaat ttatgcctct toccgaccatc aagcatttta tccgtactec 1800
tgatgatgca tggttactca ccactgcgat ccccgggaaa acagcattce aggtattaga 1860
agaatatcct gattcaggtg aaaatattgt tgatgecgcetg gecagtgttee tgegeeggtt 1920
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200480043938. 6 FFool &K OHE81/1361
gcattcgatt cctgtttgta attgtcecttt taacagcgat cgcgtatttc gtctegetea 1980
ggcgcaatoca cgaatgaata acggtttggt tgatgegagt gattttgatg acgagegtaa 2040
tggctggcet gttgaacaag tetggasaga aatgecataaa cttttgccat tcetcacegga 2100
ttcagtegte actcatggtg atttctcact tgataacctt atttittgacy aggggaaatt 2160
aataggttgt attgatgttg gacgagtcgg aatcgcagac cgataccagg atcﬁtgccat 2220
cctatggaac tgecteggtg agttttetee ttcattacag aaacggettt ttcaaaaata 2280
tggtattgat aatcctgata tgaataaatt gcagtttcat ttgatgetcg atgagtttte 2340
ctaagaattce gcg?aattaa cectcactaa agggaacaaa agctgggtac cgggecegtt 2400
gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagee 2460
catatatgga gttccgegtt acataactta cggtaaatgg cecgoctgge tgaccgceca 2520
acgacceccg cccattgacg tcaataatga cgtatgttce catagtaacyg ccaataggga 2580
ctttecattg acgtcaatgg gtggagtatt tacggtaaac tgeccacttg gcagtacatce 2640
aagtgtatca tatgccaagt acgeccecta ttgacgtcaa tgacggtaaa tggcccogect 2700
ggcattatgc ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat 2780
tagtcatcge tattaccatg gtgatgoggt tttggeagta catcaatggg cgtggatage 2820
ggtttgactc acggggattt ccaagtctce accccattga cgtcaatggg agtttgtttt 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctecgecceca ttgacgcaaa 2940
tgggeggtag geghtgtacgg tgggaggtct atataageag agetcaagot tgetgettge 3000
acttcagagt tctéggagag tcectectag tetetoctet ccgaggaggt accgagacct 3060
caaaataaag gagtgattgc cttactgecg agtggagagt gattactgag cggceggtgt 3120



200480043938. 6 F % F* H£82/136T
atcgggagtc gtcccttaat ctgtgeaata ccagagegge tetcgcaget ggcegeccaac 3180
gtggggcccg aggagaagaa aagaaagcgg ccctgagaac tceggettetg aaaaagagga 3240
agaggacaag ttgctatage aacaagagag aagaagtaga gcaaaggtcc agtggctcgg 3300
aaaaagagga actgaaactt cggggacgce tgaaggagta aggtaagtga ctctgctgta 3360
cgcggggega ggcagaggtt tcocttctaaa ttgaaagaga agtgttgcetg cgagaggtcet 3420
tggtggtega gaatcctgta caaaaaaaag gagggatctc ggtcaggace aggaccoctg 3480
ggagtaatac aacagcaaca ccgtaagaaa.atccgcctag gtgagtctag atagagacta 3540
ggcgaggcaa gtctecgggg ggaaaagaga ttatcctgag ctcecgazaaat gtatcaagea 3600
tgcatgcaag ataaaagttc gactcagagg ggagcacttg acagaaggaa attgtttatg 3660
gtgccttaaa acattagatt acatgtttga ggaccataaa gaggaacctt ggacaaaagt 3720
aaaatttagg acaétatggc agaaggtgaa gaatctaact cctgaggaga gtaacaaaaa 3780
agactttatg tctttgcagg ccacattage gggtctaatg tgttgccaaa tggggatgag 3840
acctgagaca ttgcaagatg caatggctac agtaatcatg aaagatgggt tactggaaca 3900
agaggaaaag aaggaadaca aaagagaaaa ggaégagagt gtcttcccaa tagtagtgcea 3960
agcagcagga gggagaagct ggaaagcagt agattctgta atgttccage aactgcaaac 4020
agtagcaatyg cagéatggcc tcgtgtetga ggactttgaa aggcagttgg catattatge 4080
tactacctgg acaagtaaag acatactaga agtattggcc atgatgectg gaaatagage 4140
tcaaaaggag‘ttaattcaag ggaaattaaa tgaagaagca gaaaggtgga gaaggaataa 4200
tccaccacct ccagcaggag gadgattaac agtggatcaa attatgygggg taggacaaac 4260
aaatcaagca gcagcacaag ctaacatgga tcaggcaagg caaatatgec tgcaatgggt 4320
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200480043938. 6 FFoo &K E83/1361
aataaatgca ttaagagcag taagacatat ggcgcacagg ccagggaate caatgctagt 4380
aaagcaaaaa acgaatgagc catatgaaga ttttgcagca agacégcagg aattcgattc 4440
tagaggtgat agaaatgcca gaaaactatg caaaaacaag aatcataaac aggaaaaaaa 4500
gagaactcag ccacaagagg aagaagagag gegttggctt ggtcattatg ctagttatca 4560
tggeaatagt agectgcocgea ggggcettetc tgggagtcge aaacgcegatt cagcagtctt 4620
acactaaggc agctgtccag acccttgeta atgecaactge tgcacagcag gatgtgttag 4680
aggcaaccta tgccatggta cagcatgtgg ctaaaggcgt acgaatcttg gaagcectegag 4740
tggctcgagt ggaagctatce acagatagaa taatgctata ccaagaattg gattgttgge 4800
actaggatcc atcgccacc 4819
<210> 71
<211> 5112
<212> DNA
<213> A LA
<220>
<223> pPCAH/SINd4
<400> 71
atccagcaca gtggeggceg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac 60
atgggctaaa gag?agcggc cgecteogagte tagaactagt ggatcagett tgctgettge 120
acttcagagt tctaggagag tccctcctag tceteotectcet ccgaggaggt accgagacct 180
caaaataaag gagtgattge cttactgceg agtggagagt gattactgag cggcoeggtgt 240
atcgggagtc gtcccttaat ctgtgcaata ccagageggce tctegeagee gacctegagyg 300
gggggcccta ttctatagtg tcacctaaat gctagagcte getgatcage ctegactgtg 360



200480043938. 6 FFooFl &K OH84/1361
ccttctagtt gecagecate tgttgtttge cocteccecg tgecttectt gaccctggaa 420
ggtgccacte ccactgtcect ttcctaataa aatgaggaaa ttgcatcgea ttgtcotgagt 480 .
aggtgtcatt ctattctggg gagtggggtyg gggcaggaca gcaaggggga ggattgggaa 540
gacaatagca ggcatgcetgg ggatgceggtg ggctctatgg cttctgagygc ggaaagaacc €00
agtggcggta atacggttat ccacagaatc aggggataac gecaggaaaga acatgtgage 660
aaaaggccag gaaaaggcca ggaaccgtaa aaaggcogceg ttgctggegt ttttccatag 720
gctcecgecce cctgacgage atcacaaaaa tegacgetcea agtéagaggt ggcgaaacece 780
gacaggactavtaaagatacc aggcgtttcc cectggaage tcectegtge getctoeotgt 840
tccgacceectg cecgettaccg gatacctgte cgoctttete ccttecgggaa gegtggeget 900
ttctcatage tcacgetgta ggtatctcag ttcggtgtag gtegtteget ccaagetggg 960
ctgtgtgcac gaaccceceg ttcag?ccga ccgetgegec ttatccocggta actatcgtcet 1020
tgagtccaac ccggtaagac acgdacttatc gecactggca gcagccactg gtaacaggat 1080
tagcagagcg aggtatgtag geggtgetac agagttcttg aagtggtgge ctaactacgg 1140
ctacactaga aggacagta; ttggtatctg cgctctgetg aagccagtta cctteggaaa 1290
aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt 1260
ttgeaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcett tgatcttttce 1320
tacggggtct gacgctcagt ggaacgaaaa ctracgttaa gggattttgg tcatgagatt 1380
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagt;tta aatcaatcta 1440
aagtatatat gagéaacctg atcaggactc ttccttttca tgaacaataa aactgtctge 1500
ttaca?aaac agtaatacaa ggggtgttat gagccatatt caacgggaaa cgtcttgetc 1560

201



200480043938. 6 FFo % &K GE85/1361
taggeccgega ttaaattcca acatggatge tgatttatat gggtataaat gggetegega 1620
taatgtcggg caatcaggtg cgacaatcta tcgattgtat gggaagcccg atgegcecaga 1680
gttgtttctg aaaéatggca aaggtagegt tgccaatgat gttacagatg agatggtcag 1740
actaaactgg ctgacggaat ttatgcctct tccgaccatc aagcatttta tcecgtactcee 1800
tgatgatgca tggttactca.ccactgcgat ccccgggaaa acagcattce aggtattaga 1860
agaatatect gattcaggbg aaaatattgt tgatgcgetg gecagtgttcec tgcegccggtt 1920
gcattcgatt cctgtttgta attgtcettt taacagegat cgcogtatttc gtectegctea 1980
ggcgcaatca cgaatgaata acggtttggt tgatgcgagt gattttgatg acgagcgtaa 2040
tggctggect gttgaacaag tetggaaaga aatgcataaa cttttgeecat tctcaccgga 2100
ttcagtegtc actcatggtyg atttctcact tgataacctt atttttgacg aggggaaatt 2160
aataggttgt attgatgttg gacgagtcgg aatcgcagac cgataccagg atcttgecat 2220
ECtatggaac tgccteggtyg agttttetee ttcattacag aaacggettt ttcaaaaata 2280
tggtattgat aatcctgata tgaataaatt gcagtttcat ttgatgcteg atgagttttt 2340
ctaagaattc gcgéaattaa ccctcactaa agggaacaaa agctgggtac cgggccecgtt 2400
gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcatagec 2460
catatatgga gtteccgegtt acataactta cggtaaatgg cccgectgge tgaccgccca 2520
acgaccccag cccattgacg tcaataatga cgtatgticc catagtaacg ccaataggga 2580
ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg geagtacatc 2640
aagtgtatca tatgccaagt acgcccccta ttgacgtcaa tgacggtaaa tggcoccgect ‘2700
ggcattatgc ccagtacaég accttatggg actttcctac ttggcagtac atctacgtat © 2760

202



200480043938. 6 F % F* £86/136T1
tagtcatcge tattaccatg gtgatgcggt tttggcagta catcaatggg cgtggatage 2820
ggtttgacte acggggattt ccaagtctcc accccattga cgtcaatggg agtttgttte 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctccécccca ttgacgcaaa 2940
tgggcggtag gegtgtacgg tgggaggtct atataagcag agctcaaget tgetgcettge 3000
acttcagagt tctgggagag tcectectag toteteoctet ccgaggaggt accgagacct 3060
caaaataaag gagtgattgc cttactgccg agtggagagt gattactgag cggccggtgt 3120
atcgggagtc gtccettaat ctgtgcaata ccagagecgge tctcogcaget ggegoccaac 3180
gtggggcccg aggagaagaa aagaaagcgg ccctgagaac tceggcttctg aaaaagagga 3240
agaggacaag ttgctatagc aacaagagag aagaagtaga gcaaaggtcc agtggctegg 3300
aaaaagagga actgaaactt cggggacgcec tgaaggagta aggtaagtga ctctgctgta 3360
cgeggyggega ggcagaggtt tecttctaaa ttgaaagaga agtgttgctg cgagaggtet 3420
tggtggtcga gaatcctgta caaaaaaaag gagggatctc ggtcaggacc aggacccctyg 3480
ggagtaatac aacagcaaca ccgtaagaaa atccgectag gtgagtctag atagagacta 3540
ggcgaggcaa gtectecgggg ggaaaagaga ttatcctgag ctcgaaaaat gtatcaagca 3600
tgcatgcaag ataaaagttc gactcagagg ggagcacttg acagaaggaa attgtttatg 3660
gtgccttaaa acaFtagatt acatgtttga ggaccataaa gaggaacctt ggacaaaagt 3720
aaaatttagg acaatatggc agaaggtgaa gaatctaact cctgaggaga gtaacaaaaa 3780
agactttatg tctttgcagg ccacattagc gggtctaatg tgttgccaaa tggggatgag 3840
acctgagaca ttgcaagatg caatggctac agtaatcatg aaagatgggt tactggaaca 33900
agaggaaaad aaggaagaca aaagagaaaa ggaagagagt gscttcccaa tagtagtgca 3960

203



200480043938. 6

Pl &K E8T/1361
agcagcagga gggagaagct ggaaagcagt agattctgta atgttccagce aactgcaaac 4020
agtagcaatg cagcatggec tcgtgtctga ggactttgaa aggcagttgg catattatgce 4080
tactacctgg acaagtaaag acatactaga agtattggcc atgatgectg gaaatagagce 4140
tcaaaaggag ttaattcaag ggaaattaaa tgaagaagca gaaaggtgga gaaggaataa 4200
tccaccacct ccagcaggag gaggattaac agtggatcaa attatggggg taggacaaac 4260
aaatcaagca gcagcacaag ctaacatgga tcaggcaagg caaatatgcc tgcaatgggt 4320
aataaatgca ttaagagcag taagacatat ggcgcacagg ccagggaatc caatgctagt 4380
éaagcaaaaa acggatgagc catatgaaga ttttgcagca agactgctag aagcaataga 4440
tgcagagcca gttacacagc ctataaaaga ttatctaaag ctaacactat cttatacaaa 4500
tgcatcagca gattgtcaga agcaaatgga tagaacacta ggacaaagag tacaacaagc 4560
tagtgtagaa gaaaaaatgc aagcatgtag agatgtggga tcagaagggt tcaaaatgca 5620
attgttagca caagcattaa ggccaggaaa aggaaaaggg aatggacage cacaaaggtg 4680
ttacaactgt ggaaaaccgg gacatcaagc aaggcactgc aggaattcga ttctagaggt 4740
gatagaaatg ccagaaaact atgcaaaaac aagaatcata aacaggaaaa aaagagaact 4800
cagccacaag aggaagaaga gaggcgttgg cttggtcatt atgctagtta tcatggcaat 4860
agtagctgec gcaggggctt ctctgggagt cgcaaacgcg attcagcagt cttacactaa 4920
ggcagctgtc cagacccttg ctaatgcaac tgctgeacag caggatgtgt tagaggcaac 4980
ctatgccatg gtacagcatg tggctaaagg cgtacgaatc ttggaagetc gagtggetceg 5040
agtggaagcet atcgcagata gaataatgct ataccaagaa ttggattgtt ggcactagga 5100
tccatecgceca cc 5112

204



200480043938. 6

Fro Bl R EH88/1361T
<210> 72
<211> 7579
<212> DNA
<213> /\_T-}:T‘-‘fd
<220>
<223> pMYKEF1/env
<220>
<221> misc_feature
<222> {954)
<223> n is é, c, g, or t
<400> 72
aacaggaaag ttccattgga gccaaétaca ttgagtcaat agggactttc caatgggttt 60
tgecccagtac ataaggtcaa tgggaggtaa gccaatgggt ttttccocatt actggcacgt 120
atactgagtc attagggact ttccaatggg ttttgeecag tacataaggt caataggggt 180
gaatcaacag gaaagtccca ttggagccaa gtacactgag tcaataggga cttteccattg 240
ggttttgcecc agtacaaaag gtcaataggg ggtgagtcaa tgggtttttc ccattattgg 300
cacgtacata aggtcaatag gggtgagtca ttgggttttt ccagccaatt taattaaaac 360
gccatgtact ttcccaccat tgacgtcaat gggctattga aactaatgca acgtgacctt 420
taaacggtac tttcccatag ctgattaatg ggaaagtacc gttctcgage caatacacgt 480
caatgggaag tgaaagggca gccaaaacgt aacaccegecce cggttttcee tggaaattcece 540
atattggcac gcaﬁtctatt ggctgagetg cgttcacgtg ggtataagag gcgegaccag 600
cgtcggtacc gtcgecagtcet tcggtctgac caccgtagaa cgcagagcte ctegetgecag €60

205



200480043938. 6

FFool &K H89/1361
gcatgcaage ttggtaagtg ccgtdgtgtgg ttecegeggg cctggecteot ttacgggtta 720
tggccettge gtgecttgaa ttacttcecac goccectgget gcagtacgtg attcettgate 780
chagcttcg ggttggaagt gggtgggaga gttcaaggcce ttgegettaa ggagecegctt 840
cgeettttge ttgagttgag gcctggectg ggegetgggg cegeccgegtg caaatctggt 900
ggcacctteg cgcctgtcte gotgetttceg ataagtctct agccatttaa aatttttgat 960
gacctgctge gacgettttt ttctggcaag atantcttgt aaatgcggge caagatctgc 1020
acactggtat ttcggttttt ggggecgegg geggctacgg ggcccgtgeg teccagegea 1080
catgttcgge gaggagggge ctgegagege ggccacegag aatecggacgg gggtagtctc 1140
aagctggeeg gectgetetg gtgectggec tcogeogeegee gtgtategec ccgeectggyg 1200
cggcaaggct ggcecggtey gcaccagttg cgtgagcgga aagatggeeg cttoccggece 1260
ctgctgcaég gagétcaaaa tggaggacgc ggcgctcggg agagcgggeg ggtgagtcac 1320
ccacacaaag gaaaagggcece tttccgtect cagecgtcege tteatgtgac tccacggagt 1380
accgggcgec gtccaggecac ctcegattagt tctcgagett ttggagtacg tcogtcetttag 1440
gttgggggga ggggttttat gegatggagt ttccccacaé tgagtgggtg gagaétgaag 1500
ttaggccage ttggcacttg atgtaattct ccttggaatt tgeccttttt gagtttggat 1560
cttggttcat tctcaagcct cagacagtgg ttcaaagttt ttttcttcca tttcagggat 1620
ccactagtaa cggccgccag tgtgctggaa ttcgatcata cctggtgttg ctgactacce 1680
cgaccgcggt aaaagtcgat ggtattgetg cctgggtcéa tgecttctcac ctcaaacctg 1740
caccaccttC ggcaccagat gagtcetggg agcectggaaaa gactgatcat cctecttaagce 1800
tgcgtattcg gcgacggegg gacgagtcetg caaaataaga acccccacca ggccatgacc 1860
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200480043938. 6 Pl & HE90/1361
ctcacttggc aggtactgtc ccaaactgga gacgttgtct gggatacaaa ggcagtccag 1920
'cccccttgga cttggtggec cacacttaaa cctgatgtat gtgeccttgge ggctagteott 1980
gagtcctggg atatcccggg aaccgatgtc tcegtecteta aacgagtcag acctccggac 2040
tcagactata ctgccgctta taagcaaatc acctggggag ccatagggtg cagctaccct 2100
cgggctagga ctagaatggc aagctctace ttctacgtat gtccccggga tggocggacce 2160
ctttcagaag ctagaaggtg‘cggggggcta gaatcectat actgtaaaga atgggattgt 2220
gagaccacgyg ggaccggtta ttggctatct aaatcctcaa aagacétcat aactgtaaaa 2280
tgggaccaaa atagcgaatg gactcaaaaa tttcaacagt gt?accagac cggctggtgt 2340
aacccectta aaatagattt cacagacaaa ggaaaattat ccaaggactg gataacggga 2400
aaaacctggg gattaagatt ctatgtgtct ggacatccag gegtacagtt caccattcge 2460
ttaaaaatca ccaacatgcc agctgtggca gtaggtectg acctegtect tgtggaacaa 2520
ggacctceta gaacgtccct cgctoteeca cctectette ccccaaggga agcegccacceg 2580
ccatctctee ccgactctaa ctccacagee ctggegacta gtgcacaaac tcccacggtg 2640
agaaaaacaa ttggtaccct aaacactceg ccteccacca caggcgacag actttttgat 2700
cttgtgcagg gggcctteet aaccttaaat gctaccaacc caggggoccac tgagtcttge 2760
tggctttgtt tggccatggg ccccccttat tatgaageaa tagectcatc aggagaggtco 2820
gcctactecca cegaccttga cocggtgecge tgggggacce aaggaaagct caccctcact 2880
gaggtctecag gacacgggtt gtgecatagga aaggtgccct ttacccatca gcatctcotge 2940
aatcagaccec tatccatcaa ttectccgga gaccatcagt atetgcocteec ctecaaccat 3000
agctggtggg cttgcageac tggcctcacc ccttgectct ccacctcagt ttttaatcag 3060



200480043938. 6 Pl & OHEIL/136
actagagatt tctgtatcca ggtcecagetg attectcgea tcetattacta teoctgaagaa 3120
gttttgttac aggcctatga caattctcac cccaggacta aaagagagge tgtctcactt 3180
accctagetg ttttactggyg gttgggaatc acggcgggaa taggtactgg ttcaactgec 3240
ttaattaaag gacctataga cctccagcaa ggcctgacaa gectccagat cgccatagat 3300
gctgacctce sggccctcca agactcagtc agcaagttag aggactcact gacttccctg 3360
tccgaggtag tgctccaaaa taggagagge cttgacttge tgtttctaaa agaaggtgge 3420
ctctgtgegg ccctaaagga agagtgetgt ttttacatag accactcagg tgcagtacgg 3480
gactccatga aaaaactcaa agaaaaactg gataaaagac agttagagcg ccagaaaagc 3540
caaaactggt atgaaggatg gttcaataac tccccttggt tcactaccct gctatcaacc 3600

" atcgctgggce cectattact cctecttetg ttgetcatce tcgggccatg catcatcaat 3660
aagttagttec aattcatcaa tgataggata agtgcagtta aaattctggt ccttagacaa 3720
aaatatcagg ccctagagaa cgaaggtaac ctttaatttt gctctaagat tagagctatt 3780
cacaagagaa atgéggatca ctagtgaatt ctgcagatat ccatcacact ggcggccgct 3840
cgagcatgea tctagaggge cctattctat agtgtcacct aaatgctaga gctcgctgat 3900
cagcctcgac tgtgecttcect agttgccage catctgttgt ttgeccctec ccegtgectt 3960
ccttgaccct ggaaggtgce actcccactg tcctttecta ataaaatgag gaaattgeat 4020
cgcattgtct gagtaggtgt cattctattce tggggggtgg ggtggggcag gacagcaagg 4080
gggaggattg ggaagacaat agcaggcatg ctggggatgc ggtgggctct atggcttetg 4140
aggcggaaag aaccagtggc ggtaatacgg ttatccacag aatcagggga taacgcagga 4200
aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg 4260

208



200480043938. 6 Pl & OHE92/1361
gcogtttttcoc ataggctccg cccccectgac gagcatcaca aaaatcgacg ctcaagtcag 4320
aggtggcgaa acccgacagg actataaaga taccaggcgt ttecccetgg aagctcectc 4380
gtgcegctcete ctgttceccgac cctgecgett accggatace tgtcoccgecctt teteectteg 4440
ggaagegtgg cgctttetca tagctcacge tgtaggtatce tcagtteggt gtaggtegtt 4500
cgcetecaage tgggetgtgt gcacgaacce ccegttcage ccgacegetg cgccttatcece 4560
ggtaactatc gtcettgagtc caacccggta agacacgact tatcgccact ggcagcagec 4620
actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg 4680
tggcctaact acggctacac tagaaggaca gtatttggta tctgcgectct gectgaagceca 4740
gttaccttcyg gaaaaagagt tggtagctct tgatccggca aacaaaccac cgetggtage 4800
ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 4860
cctttgatet tttctacggg gtctgacgcet cagtggaacg aaaactcacg ttaagggatt 4920
ttggtcatga gattatcaaa aaggatcttc acctagatce ttttaaatta aaaatgaagt 4980
tttaaatcaa tctaaagtat atatgagtaa cctgaggcta tggcagggcc tgecgececg 5040
acgttggetg cgagcectgg gecttcacec gaacttgggg ggtgggdtgg ggaaaaggaa 5100
gaaacgeggg cgtattggce ccaatggggt ctcggtgggg tatcgacaga gtgccagecce 5160
tgggaccgaa cccegegttt atgaacaaac gacccaacac cgtgcgtttt attctgtcett 5220
tttattgeeg tcatagegeg ggttccttec ggtattgtet cctteegtgt ttcagttage 5280
ctccccetag ggtgggcgaa gaactccage atgagatcec cgcgctggag gatcatccag 5340
ccggegtcec ggaaaacgat tccgaagcce aacctttcat agaaggcggce ggtggaatcg 5400
aaatctecgtg atggcaggtt gggegteget tggtcggtca tttegaacce cagagtcceg 5460

209
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200480043938. 6 Pl &K HE93/136
ctcagaagaa ctcgtraaga aggcgataga aggcgatgcg ctgcgaatcg ggageggcga 5520
taccgtaaay cacgaggaag cggtcagcce attegecgec aagctcttca geaatatcac 5580
gégtagccaa cgctatgtce tgatagecggt ccgecacacc cagcoggcca cagtegatga 5640
atccagaaaa gcgéccatcc tccaccatga tattcggcaa gcaggcateg ccatgggtcea 5700
cgacgagatc ctegcegtecg ggcatgcteg ceottgagecet ggeogaacagt teggetggeg 5760
cgagccectg atgctettga tcatectgat cgacaagacce ggcttccatce cgagtacgtyg 5820
ctcgetegat gegatgtttec gettggtggt cgaatgggca ggtagccgga tcaagegtat 5880
gcagecgeeg cattgcatca gecatgatgg atactttctc ggcaggagea aggtgagatg 5940
acaggagatc ctgcceccegge acttegecca atagcageca gteecttoce gettcagtga 6000
caacgtcgag cacagctgceg caaggaacge ccgtcogtggc cagccacgat agcegegetg 6060
cctegtettg cagttecatte agggcaccgg acaggtcggt cttgacaaaa agaaccggge 6120
gececctgege tgacagecgyg aacacggegyg catcagagea gocgattgtce tgttgtgecce 6180
agtcatagec gaatagcctc tccacccaag cggecggaga acctgegtge aatccatctt 6240
gttcaatcat gcgaaacgat cctcatcctg tctcttgate gatectttgea aaagectagg 6300
ccéccaaaaa agcctcctea ctacttetgg aatagctcag aggeccgagge ggcectcoggec 6360
tctgcataaa taaaaaaaat tagtcagcca tggggcggag aatgggcogga actgggcggaA 6420
gttaggggeg ggatgggegyg agttaggggc gggactatgg ttgctgacta attgagatge 6480
atgctttgca tacttectgcc tgctggggag cctggggact tteccacacct ggttgetgac 6540
taattgagat gcatgctttg catacttctyg cctgetgggg agectgggga ctttecacac 6600
cctaactgac acacattcca cagectggttc tttccgecte aggactettc cttttteaat 6660



200480043938. 6 Pl & OHE94/1361
aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt 6720
gaggcaccta tctcagegat ctgtctattt cgttcatcca tagttgectg actececgte 6780
gtgtagataa ctacgatacg ggagggctta ccatctggec ccagtgetge aatgataceg 6840
cgagacccac gctcaccgge tccagattta tcagcaataa accagecage cggaagggec 6900
gagcgcagaa gtggtcetge aactttatcc gectceccatec agtctattaa ttgttgecgg 6960
gaagctag&g taagtagttc gccagttaat agtttgcegea acgttgttge cattgctaca 7020
ggcatcgtgg tgtcacgetc gtegtttggt atggcectteat tecagctecgg ttcccaacga 7080
tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagctc ctteggtect 7140
ccgatcgttyg tcagaagtaa gttggecgca gtgttatcac tcatgéttat ggcagcactg 7200
cataattectc ttaétgtcat gccatecegta agatgetttt ctgtgactgg tgagtactcea 7260
accaagtcat tctgagaata gtgtatgegg cgaccgagtt gctcettgecec ggegtcaata 7320
cgggataata ccgcgecaca tagcagaact ttaaaagtgc tcatcattgg aaaacgttct 7380
tcggggcgaa aactctcaag gatcttaceg ctgttgagat ccagttcgat gtaacccact 7440
cgtgcaccca actgatctte agcatctttt actttcacca gecgtttcebtgg gtgagcaaaa 7500 |
acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg ttgaatactce 7560
atactcttce tttttcaat 7579
<210> 73
<211> 3566
<212> DNA
213> AILFF
<220>
<223> pCAH/SINA

211



200480043938. 6

FFol &K H95/1361

<400> 73

atccagcaca gtggeoggecg ctagcacaaa aataaaaaaa gaaagggtgg actgtgagac 60
atgggctaaa gaggagcggc cgctcgagtc tagaactagt ggatcagett tgctgettge 120
acttcagagt tctaggagag tccctcctag tctctectct ccgaggaggt accgagacct 180
caaaataaag gagtgattge cttactgccg agtggagagt gattactgag cggccggtgt 240
atcgggagtc gtcecttaat ctgtgcaata ccagageggce tctecgecagec gacctcgagg 300
gggggcecta ttctatagtg tcacctaaat gctagagctc gctgatcage ctegactgtg 360
ccttctagtt geccagccatce tgttgtttge cectceccecg tgecttectt gacectggaa 420
ggtgccactc ccactgtcct ttcctaataa aatgaggaaa ttgcatcgea ttgtctgagt 480
aggtgtcatt ctattctggg gggtggggtg gggcaggaca dcaaggggga ggattgggaa 540
gacaatageca ggcatgetgg ggatgcggtg ggctctatgg cttctgaggc ggaaagaacc 600
agtggcggta ataéggttat ccacagaatc aggggataac gcaggaaaga acatgtgagce 660
aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggegt ttttecatag 720
gctccgeocee cctgacgage atcacaaaaa tcgacgcetca agtcagaggt ggcgaaaccce 780
gacaggacta taaagatacc aggcgtttoc ccctggaagce teccktcgtge getctcoetgt 840
tcecgaccctg cegettaccg gatacctgtc cgectttcte ecttocgggaa gegtggeget 900
ttctecatage tcacgetgta ggtatctecag ttcggtgtag gtegttcogcet ccaagcotggg 960
ctgtgtgcac gaaccceecg ttcagooccga ¢cgctgegec ttatccggta actategtcet 1020
tgagtccaac cecggtaagac acgacttatc gecactggea gragecactg gtaacaggat 1080
tagcagagcg aggtatgtag geggtgctac agagttcttg aagtggtgge ctaactacgg 1140
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200480043938. 6 Fro Bl R EH96/136 1T
ctacactaga aggacagtat ttggtatctg cgetetgctg aagccagtta ccttcggaaa 1200
aagagttggr agctcttgat ccggcaaaca aaccaccgcet ggtageggtg gtttttttgt 1260
ttgcaagcag cagattacgc gcagaaaaza aggatctcaa gaagatcett tgatctttte 1320
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg teatgagatt 1380
atcaaaaagg atcttcacct agatcctttt zaattaaaaa tgaagtttta aatcaatcta 1440
aagtatatat gagtaacctg atcaggactc ttccttttca tgaacaataa aactgtctge 1500
ttacataaac agtéatacaa ggggtgttat gagccatatt caacgggaaa cgtcttgctce 1560
taggccgcéa ttaaattcca acatggatge tgatttatat gggtataaat gggetcgega 1620
taatgteggg caatcaggtg cgacaatcta tegattgtat gggaagecceg atgcgecaga 1680
gttgtttctg aaacatggca aaggtagcgt tgccaatgat gttacaga;g agatggtcag 1740
actaaactgg ctgacggaat ttatgcctet tecgaccatc aageatttta tceggtactee 1800

'tgatgatgca tggttactca ccactgegat ccccgggaaa acagcattcoc aggtattaga 1860
agaatatcct gattcaggtyg aaaatattgt tgatgcgctg gcagﬂgttcc tgcgecggtt 1920
gcattegatt cctgtttgta attgtecttt taacagecgat cgegtatttc gtetegetea 1580
ggcgcaatca cgaatgaata acggtttggt tgatgegaght gattttgatg acgagegtaa 2040
tggctggcct gttgaacaag tctggaaaga aatgcataaa cttttgccat tetcaccgga 2100
ttcagtegtc actcatggtg atttctcact-tgataacctt atttttgacg aggggaaatt 2160
aataggttgt attéatgttg gacgagtcgg aatcgcagac cgataccagg atcttgecat 2220
cctatggaac tgccteggtg agttttctec ttcattacag aaacggecttt ttcaaaaata 2280
tggtattgat aatcctgata tgaataaatt geagtttcat ttgatgcteg atgagttttt 2340
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200480043938. 6 Fro B R BR9T/136 1T
ctaagaattc gcgcaattaa ccctcactaa agggaacaaa agctgggtac cgggecegtt 2400
gacattgatt attgactagt tattaatagt aatcaattac ggggtcatta gttcataécc 2460
catatatgga gttcegegtt acataactta cggtaaatgg cccgectggce tgaccgcccea 2520
acgacccceyg cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga 2580
ctttecattg acgtcaatgg gtggagtatt tacggtaaac trgcccacttg geagtacatc 2640
aagtgtatca tatgccaagt acgcccecta ttgacgtcaa tgacggtaaa tggcccgect 2700
ggcattatgc ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat 2760
tagtcatcge tattaccatg gtgatgcggt tttggeagta catcaatggg cgtggatage 2820
ggtttgactc acggggattt ¢ccaagtctcc accccattga cgtcaatggg agtttgtttt 2880
ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctcecgccceca ttgacgcaaa 2940
tgggcggtag gegtgtacgg tgggaggtct atataagcag agctcaaget ttgctgettg 3000
cacttcagayg ttctaggaga gtccctccta gtctcteccte teocgaggagyg taccgagacce 3060
tcaaaataaa ggagtgattg ccttactgcc gagtggagag tgattactga gcggcgggtg 3120
tatcgggagt cgtcccttaa tctgtgcaat accagagcgg ctctcgcagce tggcgggaat 3180
tcgattctag aggtgataga aatgccagaa aactatgcaa aaacaagaat cataaacagg 3240
aaaaaaagag aactcagcca caagaggaag aagagaggceg ttggettggt cattatgceta 3300
gttatcatgg caatagtagc tgccgcaggg gettcotcectgg gagtcocgcaaa cgegattcag 3360
cagtcttaca ctaaggcagc tgtccagacc cttgctaatg caactgctgce acagcaggat 3420
gtgttagagg caacctatgce catggtacag catgtggcta aaggcegtacyg aatcttggaa 3480
gctcgagtgg ctcgagtgga agctatcaca gatagaataa tgctatacca agaattggat 3540



200480043938. 6

Pl &K H98/1361
tgttggcact aggatccate geccacc 3566
<210> 74
<211> 7623
<212> DNA
<213> ALE 5
<220>
<2235 PHGVSV -G
<400> 74
gcgegegttg acattgatta ttgactagtt attaatagta atcaattacg gggtcattag €0
ttcatagcee atatatggag ttccgcgtta cataacttac ggtaaatgge ccgectgget 120
gaccgcceaa cgaccccecge ccattgacgt caataatgac gtatgttecc atagtaacge 180
caatagggac tttccattga cgtcaatggg tggactattt acggtaaact gcccacttgg 240
cagtaéatca agtgtatcat atgccaagta cgccccctat tgacgtcaat gacggtaaat 300
ggeeccgectg geattatgee cagtacatga ccttatggga ctttcectact tggeagtaca 360
tctacgtatt agtcatcgct attaccatgg tgatgeggtt ttggcagtac atcaatggge 420
gtggatagceg gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga 480
gtttgttttg gcaécaaaat caacgggact ttccaaaatg tcgtaacaac tccgccecat 540
tgacgcaaat gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctetgge 600
taactagaga acccactgct tactggctta tcgaaattaa tacgactcac tatagggaga 660
cccaagettg gtaccgaget cggatccact agtaacggcc gccagtgtge tggaattcga 720
tgatcctgag aacttcaggg tgagtctatg ggacccttga tgttttcttt ceecttettt 780
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200480043938. 6 Pl & OHE99/136 1
tctatggtta agttcatgtc ataggaaggg gagaagtaac agggtacagt ttagaatggg 840
aaacagacga atgattgcat cagtgtggaa gtctcaggat cgttttagtt tcottttattt 900
gctgttcata acaattgttt tcttttgttt aattcttget tt?ttttttt ttcttecteeg 960
caatttttac tattatactt aatgccttaa cattgtgtat aacaaaagga aatatctctg 1020
agatacatta agtaacttaa aaaaaaactt tacacagtct gcctagtaca ttactatttg 1080
gaatatatgt gtgcttattt gcatattcat aatctcccta ctttattttec ttttatttte 1140
aattgataca taagca?tat acatatttat gggttaaagt gtaatgtttt aatatgtgta 1200
cacatattga ccaaatcagg gtaattttgc atttgtaatt ttaaaaaatg ctttcttctt 1260
Jttaatatact tttttgttta tcttatttct aatactttce ctaatctett tctttcagag 1320
caataatgat acaatgtatc atgectcttt gcaccattct aaagaataac agtgataatt 1380
tctgggttaa ggcaatagea atatttctgce atataaatat ttctgcatat aaattgtaac 1440
tgatgtaaga ggtttcatat tgctaatagc agctacaatc cagctaccat taggcccttt 1500
tgctaatcat gttcatacct cttatcttce teccacaget cetgggcaac gtgetggtct 1560
gtgtgctggc ccatcacttt ggcaaagaat cactagtgaa ttctgcagat atccatcaca 1620
ctggcggceg ctcgaggaat tctgacacta tgaagtgect tttgtactta gectttttat 1680
tcattggggt gaattgcaag ttcaccatag tttttc;aca caaccaaaaa ggaaactgga 1740
aaaatgttcc ttctaattac cattattgcc cgtcaagctc agatttaaat tggcataatg 1800
acttaatagqg cac;gcctta caagtcaaaa tgcccaagag tcacaagget attcaageag 1860
acggttggat gtgtcatgct teccaaatggg tcactacttg tgatttccge tggtatggac 1920
cgaagtatat aacacattcc atcegatcct tcactccatc tgtagaacaa tgcaaggaaa 1980
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200480043938. 6 Fro % & 100/136 5T
gcattgaaca aacgaaacaa ggaacttggc tgaatccagg cttceccctect caaagttgtyg 2040
gatatgcaac tgtgacggat gccegaagcag tgattgtcca ggtgactect caccatgtge 2100
tggttgatga atacacagga gaatgggttg attcacagtt catcaacgga aaatgcagca 2160
attacatatg ccccactgte cataactcta caacctggca ttctgactat aaggtcaaag 2220.
ggctatgtga ttctaaccte atttcecatgg acatcacctt cttctcagag gacggagage 2280
tatcatcect gggaaaggag ggcacagggt tcagaagtaa ctactttget tatgaaactg 2340
gaggcaaggc ctgcaaaatg caatactgca agcattgggg agtcagactc ccatcaggtg 2400
tctggttecga gatggectgat aaggatctct ttgctgcage caggttccct gaatgecccag 2460
aagggtcaag tatctctget ccatctcaga cectcagtgga tgtaagtcta attcaggacg 2520
ttgagaggat cttggattat tccctctgec aagaaacctyg gagcaaaatc agagcegggtc 2580
ttccaatctec tccagtggat ctcagctate ttgctcetaa aaacccagga accggtcctg 2640
ctttcaccat aatcaatggt accctaaaat actttgagac cagatacatc agagtcgata 2700
ttgctgctec aatcctctca agaatggtceg gaatgatcag tggaactacc acagaaaggg 2760
aactgtggga tgactgggca ccatatgaag acgtggaaat tggacccaat ggagttctga 2820
ggaccagttc aggatataag tttcctttat acatgattgg acatggtatg ttggactccg 2880
atcttcatct tagctcaaag gctcaggtgt tcgaacatce tecacattcaa gacgctgett 2940
cgcaacttce tgatgatgag agtttatttt ttggtgatac tgggctatcc aaaaatccaa 3000
tcgagettgt agaaggttgg ttcagtagtt ggaaaagcte tattgcctct tttttettta 3060
tcatagggtt aatcattgga ctattcttgg ttctccgagt tggtatccat ctttgeatta 3120
aattaaagca caccaagaaa agacagattt atacagacat agagatgaac cgacttggaa 3180



200480043938. 6 Fro B & OH101/136 T
agtaactéaa atcctgcaca acagéttctt catgtttgga ccaaatcaac ttgtgatacc 3240
atgctcaaag aggcctcaat tatatttgag tttttaattt ttatgaaaaa aaaaaaaaaa 3300
aacggaattc ctcgagcatyg catctagagg gccctattcet atagtgtcac ctaaatgcta 3360
gagctcgctg atcagecteg actgtgectt ctagttgoca goccatctgtt gtttgeccet 3420
ccecegtgece ttcétcgacc ctggaaggtyg ccactcccac tgtocctttcoc taataaaatg 3480
aggaaattge atcgcattgt ctgagtaggt gtcattctat tctggggagt ggggtggggce 3540
aggacagcaa gggggaggat tgggaagaca atagcaggca tgctggggat geggtgaget 3600
ctatggcttc tgaggcggaa agaaccagtg.gcggtaatac ggttatccac agaatcagag 3660
gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 3720
gcecgegttge tggegttttt ccataggete cgecceectg acgagcatca caaaaatega 3780
cgctcaagtce agaggtggcg aaacccgaca ggactataaa gataccagge gttteoccect 3840
ggaagctccc tcgtgegete toctgttcecg accctgeocge ttaceggata cctgtecgec 3500
tttcteectt cgggaagegt ggcgcotttct catagctcac getgtaggta tctcagttcg 3560
gtgtaggtcg_ttcgctccaa getgggetgt gtgcacgaac cececgttea gecegacege 4020
tgcgecttat ceggtaacta tegtettgag tccaacccgg taagacacga cttatcgeca 4080
ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcegyg tgctacagag 4140
ttcttgaagt ggtggcctaa ctacggcectac actagaagga cagtatttgg tatctgegcet 4200
ctgetgaagce cagttacctt cggaaaaaga gttggtagect cttgatccgg caaacaaacc 4260
accgctggta geggtggttt ttttgtttge aagecagcaga ttacgegeag aaaaaaagga 4320
tctcaagaag atcectttgat cttttetacg gggtctgacg ctcagtggaa cgaaaactca 4380
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200480043938. 6

% &k 55102/136 5L
cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 4440
taaaaatgaa gttttaaatc aatctaaagt atatatgagt aacctgaggc tatggcaggg 4500
cctgecgcee cgacgttgge tgcgagccct gggecttcac ccogaacttgg ggggtggggt 4560
ggggaaaagg aagaaacdcg ggcgtattgg cceccaatggg gtcteggtgg ggtatcegaca 4620
gagtgccage cctgggaccg aaccccgegt ttatgaacaa acgacccaac accgtgegtt 4680
ttattctgte tttttattgec cgtcatageg cgggttectt ccggtattgt ctecttecgt 4740
gtttcagtta gcctcceect agggtgggeg aagaactcea gcatgagate cccgegetgag 4500
aggatcatee agecggcgtc ccggaaaacg attccgaage ccaacctttc atagaaggcg 4860
geggtggaat cgaaatctcg tgatggcagg ttgggegtceg cttggtcggt catttegaac 4920
cccagagtec cgctcagaag aactcgtéaa gaaggegata gaaggcgatg cgctgcegaat 4980
€gggagcgge gatéccgtaa agcacgagga agcggtcage ccattcgccg ccaagctott 5040
cagcaatatc acgggtagcc aacgctatgt cctgatageg gtccogeccaca cccagecgge 5100
cacagtcgat gaatccagaa aageggccat tttccaccat gatattcgge aagcaggeat 5160
cgcecatgggt cacgacgaga tcectegecgt cgggeatgcet cgecttgage ctggcgaaca 5220
gttcggetgg cgcgageccce tgatgctett gatcatcotg atcgacaaga ccggdttcca 5280
tccgagtacg tgctcgctcg atgegatgtt tcgettggtg gtegaatggg caggtagceg 5340
gatcaagegt atgcagccge cgcattgcat cagccatgat ggatactttc tcggcaggag 5400
caaggtgaga tgacaggaga tcctgececg geacttegec caatagecage cagtecette 5460
ccgettcagt gacaacgteg agcacagectg cgcaaggaac gecegtegtg geocagccacg 5520
atagccgcge tgectcegtet tgcagttcat tecagggcacc ggacaggteg gtcettgacaa 5580
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200480043938. 6 Fro B & OH103/136 1T
aaagaaccgg gcdcccctge gcetgacagec ggaacacggce ggcatcagag cagccegattg 5640
tctagttgtge ccagtcatag ccgaatagce tcetccaccca agecggccgga gaacctgegt 5700
gcaatccate ttgttcaatc atgcgaaacg atccteatce ‘tgtctettga tcogatetttg 5760
caaaagccta ggcctccaaa aaagectect cactacttet ggaatagetc agaggccgag 5820
geggectcgg cctoctgcata aataaaaaaa attagtcage catggggcgg agaatgggeg 5880
gaactgggcyg gagttagggg cgggatgggc ggagttaggg gegggactat ggttgctgac 5940
taattgagat gcatgctttg catacttetg cctgctgggg agcctgggga ctttecacac 6000
ctggttgcrtg actaattgag atgca%gctt tgcatacttc tgcctgctgg ggagectggg 6060
gactttccac accctaactg acacacattec cacagctggt tctttocgee tcaggactet 6120
tecctttttca ataaatcaat ctaaagtata tatgagtaaa cttggtectga cagttaccaa 6180
tgcttaatca gtgaggcace tatctcageg atctgtcectat ttcgtteate catagttgec 6240
tgactcceceg tcgtgtagat aactacgata cgggagggct taccatctgg cceccagtget 6300
gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca 6360
gceggaaggg ccgagcgeag aagtggtcct gcaactttat ccgectccat ccagtetatt 6420
aattgttgec gggaagetag agtaagtagt tegecagtta atagtttgeg caacgttgtt 6480
geccattgeta caggcategt ggtgtcacge tcgtegtttg gtatggette attcagectece 6540
ggttcccaac gatfaaggcg agttacatga tccoccatgt tgtgcaaaaa ageggttage 6600
tcctteggte ctecgategt tgtcagaagt aagttggeeg cagtgttatce actcatggtt €660
atggcagcac tgcataatte tettactgte atgecateceg taagatgett ttetgtgact 6720
ggtgagtact caaccaagtc attectgagaa tagtgtatge ggegacegag ttgctettge 6780
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200480043938. 6 Fro Bl R OH5104/136 T
ccggcgtcaa tacgggataa taccegocgcca catagceagaa ctttaaaagt gctcatcatt €840
ggaaaacgtt ctteggggeg aaaactctca aggatcttac cgetgttgag atccagtteg 6200
atgtaaccca ctegtgcace caactgatct tcagcatcett ttactttcac cagegtttet 6960
gggtgagcaa aaacaggaag gcaaaatgcs geaaaaaagg gaataaggge gacacggaaa 7020
tgttgaatac tqatactctt cctttttcaa tattattgaa gcatttatca gggttattgt 7080
ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgege 7140
acatttcccec gaaaagtgec acctgacgeg coctgtageg gegceattaag cgeggegdgt 7200 .
gtggtagtta cgcgcagegt gaccgctaca cttgccageg ccctagegec cgctecttte 7260
getttettee cttectttet cgocacgtte geoeggettte cccocgteaage tctaaategg 7320
gggcteectt tagggttecg atttagtgct ttacggcacc tcgaccccaa aaaacttgat 7380
tagggtgatg gttcacgtag tgggccatcg ccctgataga cggttttteg coctttgacg 7440
ttggagtcca cgttctttaa tagtggactce ttgttccaaa ctggaacaac actcaaccct 7500
atctcggtcet attettttga tttataaggg attttgocga ttteggecta ttggttaaaa 7560
aatgagctga tttaacaaaa atttaacgcg aattttaaca aaatattaac gettacaatt 7620
tac 7623
<210> 75
<211> 5419
212> DNA
<2135 ALFEF
<220>
«223> pHYK/rev
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200480043938. 6 F %l F 5105/13610
<400> 75
gcgcgegttg acattgatta ttgactagtt attaatagta atcaattacyg gggtcattag 60
ttecatagcece atatatggag ttccgegtta cataacttac ggtaaatgge ccgectgget 120
gaccgcccaa cgacceccecge ccattgacgt caataatgac gtatgttccc atagtaacgce 180
caatagggac tttccattga cgtcaatggg tggactattt acggtaaact geccacttgg 240
cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat gacggtaaat 300
ggccecgectg geattatgece cagtacatga ccttatggga ctttccectact tggcagtaca 360

. tctacgtatt agtéatcgct attaccatgg tgatgcggtt ttggcagtac atcaatgggce 420
gtggatagcg gtttgactca cggggatttc caagtctha ccccattgac gtcaatggga 480
gtetgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tecgccccat 540
tgacgcaaat gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctcotgge 600
taactagaga acccactgct tactggcectta tcgaaattaa tacgactcac tatagggaga 660
cccaagctta gatggatget ggggcecagat acatgcgctt aactgggaag gaaaactggg 720
ttgaagtaac catggacgga gagaaggaaa ggaaaagaga aggtttcact gcgggacagce 780
aagatataca gaactctaag taccccgaca taccaacggg tcacagtcat catggaaaca 840
agagcagacg tcgcaggaga aaatcaggat tttggcgatg gecttagagga atcagac%ac 900
agcgaaacaa gcgaaagagt gacagtacag aaagcttgga geegtgectg ggagetttgg 960
cagaactcac cctggaagga gecatggaaa aggggectgce tgaggetgct cgtccttceeg 1020
ctgacgatgg gaatctggat aaatggatgg cttggagaac accacaaaaa taagaattct 1080
gcagatatcc atcacactgg cggccgctcg agcatgcate tagagggccce tattctatag 1140
tgtcacetaa atgctagagc tcgctgatca geoctcgactg tggeottctag ttgccagcca 1200



200480043938. 6 Fro B R H5106/136 T
tetgttgttt geececctecee cgtgectteoe ttgaccctgg aaggtgccac teccactgte 1260
ctttcctaat aaaatgagga aattgcateg cattgtcEga gtaggtgtca ttctattctg 1320
gggggtgggg tggggcagga cagcaagggg gaggattggg aagacaatag caggcatget 1380
ggggatgecgg tgggcectetat ggcttcectgag gecggaaagaa ccagtggegg taatacggtt 1440
atccacagaa tcaggggata écgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc 1500
caggaaccgt aaaaaggecg cgttgcotgge gtttttcocat aggeteecgco cceectgacga 1560
gcatcacaaa aatcgacgcet caagtcagag gtggcgaaac ccgacaggac tataaagata 1620
;;aggcgttt cccectggaa getecctegt gegotctect gttecgacce tgccgottac 1680
cggatacctg cccgcctttc tccectteggg aagecgtggeg ctttctcata getcacgcetg 1740
taggtatecte agtteggtgt aggtcegttcg ctccaagety ggetgtgtge acgaaceccce 1800
cgttcageee gaccgctgeg ccttatccgg taactatcgt cttgagtcca acccggtaag 1860
acacgactta tcgecactgg cagcagccac tggtaacagg attagcagag cgaggtatgt 1920
aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta gaaggacagt 1980
atttggtatc tgecgctcectge tgaagecagt taccttcegga aaaagagttg gtagctcettg 2040
atccggcaaa caaaccaccg ctggtagegg tggttttttt gtttgcaage agcagattac 2100
gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgctca 2160
gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac 2220
ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat étgagtaacc 2280
tgaggctatg gcagggcctg cegccecgac gttggetgeg agecectggge cttcacccga 2340
acttgggggg tgg?gtgggg aaaaggaaga aacgcgggcg tattggccee aatggaggtct 2400
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200480043938. 6 Fro B &R OH107/136 T
cggtggggta tcgacagagt gecagecetyg ggaccgaacc ccgegtttat gaacaaacga 2460
cccaacaccyg tgegttttat tetgtctttt tattgcegte atagegeggg ttectteegyg 2520
tattgtctee ttecegtgttt cagttagect cccoccctaggg tgggegaaga actccagcat 2580
gagatcecccg cgetggagga tcatccagee ggcgteccgg aaaacgatte cgaagcccaa 2640
cctttcatag aaggcggecgg tggaatcgaa atctegtgat ggcaggttgg gegtegettg 2700
gtcggtcatt tcgaacceca gagteccget cagaagaact cgtcaagaag gegatagaag 2760
gcgatgcget gegaatcggg agceggcgata ccgtaaagea cgaggaagceg gtcagcccat‘ 2820
tcgecgecaa getcttcage aatatcacgg gtagcecaacg ctatgtectg atageggtece 2880
geccacaccca gecggecaca gtcgatgaat ccagaaaagc ggccatttte céccatgata 2940
ttcggcaage aggcatcgee atgggtcacg acgagatcet cgcegtoggg catgctegec 3000
ttgageectgg cgaacagttc ggctggegeg ageccctgat getcettgatce atcctgatcg 3060
acaagaccgg cttécatccg agtacgtgct cgctcegatge gatgtttcge ttggtggteg 3120
aatgggcagg tagccggatc aagcgtatgce agecgecgca ttgecatcage catgatggat 3180
actttctcgg caggagcaag gtgagatgac aggagatcct geccccggcac ttcgcccaat 3240
agcagccagt cccttocecge ttcagtgaca acgtcgagca cagctgcgceca aggaacgecce 3300
gtegtggeca geccacgatag ccgegcetgece tegtettgca gttcattcag ggcaccggac 3360
aggtcggtct tgacaaaaag aaccgggcge ccctgcgectg acagccggaa cacggeggca 3420
tcagagcagc cgattgtctg ttgtgcccag tcatagcega atagectcte cacccaageg 3480
gccggagaac ctgcgtgecaa tccatcttgt tcaatcatgc gaaacgatcc tcatcctgte 3540
tcttgatcga tctttgcaaa agcctaggec tccaaaaaag cctectcact acttctggaa 3600
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200480043938. 6 Fro Bl R H5108/136 0T
tagctcagag geccgaggegg ccteggecte tgcataaata aaaaaaatta gtcagccatg 3660
gggcggagaa tgggeggaac tgggeggagt taggggeggg atgggeggag ttaggggegg 3720
gactatggtt gctgactaat tgagatgcat getttgcata cttctgcectg ctggggagec 3780
tggggacttt ccacacctgg ttgcectgacta attgagatgc atgctttgea tacttcetgece 3840
tgetggggag cctggggact ttccacaccc taactgacac écattccaca gctggttett 3900
tcegectecag gacteottoct ttttcaataa atcaatctaa agtatatatg agtaaacttg 3960
gtcectgacagt taccaatgct taatcagtga ggcacctatc tcagegatct gtctattteg 4020
ttcatccata gttgectgac tcccegtegt gtagataact acgatacggg agggcttacce 4080
atctggecce agtgetgcaa tgataccgeg agacccacge tcaccggcte cagatttatce 4140
agcaataaac cagccagccg gaagggccga gegcagaagt ggtcectgeaa ctttatccge 4200
ctccatecag totattaatt gttgecggga agetagagta agtagttcoge cagttaatag 4260
tttgegcaac gttgttgecca ttgctacagg catcgtggtg tcacgctegt cgtttggtat 4320
ggcttcattc agctccggtt cccaacgatc aaggcgagtt acatgatcee ccatgttgtg 4380
caaaaaagcg gttagcteoct teggtcctece gatcgttgtc agaagtaagt tggccgcagt 4440
gttatcactc atggttatgg cagcactgca taattctectt actgtcatge catccgtaag 4500
atgcttttct gtgactggtg agtactcaac caagtcattc tgagaatagt gtatgceggcg 4560
accgagttgc tecttgececcgg cgtcaatacg ggataatacc gegccacata gcagaacttt 4620
aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctetcaagga tcttaccget 4680
gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag catcttttac 4740
tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat 4800
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200480043938. 6 Fro B R H5109/136 T
aagggcgaca cggaaatgtt gaatactcat actcttccett tttcaatatt attgaagcat 4860
ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga aaaataaaca 4520
aataggggtt cecgegeacat ttecccgaaa agtgccacct gacgcgccct gtageggege 4980
attaagcgeg gecgggtgtgg tggttacgeg cagegtgacce getacacttg ccagegcooct 5040
agcgeccget cctttegett tettcoceotte ctttctegee acgftcgccg getttcecceeg 5100
tcaagctcta aatégggggc tcectttagg gttecgattt agtgctttac ggcacctcga 5160
ccccaaaaaa cttgattagg gtgatggttc acgtagtggg ccatcgeect gatagacggt 5220
ttttcgeect ttgacgttgg agtccacgtt ctttaatagt ggactcttgt tccaaactgg 5280
aacaacactc aaccctatct cggtctatte ttttgattta taagggattt tgecgatttc 5340
ggcctattgg ttaaaaaatg agectgattta acaaaaattt aacgcgaatt ttaacaaaat 5400
attaacgctt acaatttac 5419
<210> 76
<211> 5728
<212> DNA
<213> ALF 5
<220>
<223> pHYK/Vif
<400> 76
gcgegegttg acattgatta ttgactagtt attaatagta atcaattacg gggtcattag 60
ttcatagecc atatatggag ttccgegtta cataacttac ggtaaatgge ccgcectgget 120
gaccgeecaa cgaccccecge ccattgacgt caataatgac gtatgttcce atagtaacge 180
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200480043938. 6 Fro B & OH110/136 5T
caatagggac tttocattga cgtcaatggg tggactattt acggtaaact geccacttgg 240
cagtacatca agtgtatcat atgccaagta cgecccctat tgacgtcaat gacggtaaat 300
ggececgectg gcattatgec cagtacatga ccttatggga cttteoctact tggcagtaca 360
tectacgtatt agtcateget attaccatgg tgatgeggtt ttggcagtac atcaatgggce 420
gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga 480
gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tcecgecccat 540
tgacgcaaat gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctetgge 600
taactagaga acccactgct tactggctta tcgaaattaa tacgactcac tatagggaga 660
cccaagettg gtaccgaget cggatccgeg atgcaaaatt catccecgcca ccaacaaaag 720
aaaaggaata aaaaacctgg accagaatta cccttagcac tatggatcca tatagcagaa 780
agcattaatg gggatagctc atggtacata acaatgagac tgcaacagat gatgtgggga B40
aaaagaggaa ataagttaca atataagaat gaagacaggyg aatatgaaaa ttgggaaatt 900
acatcatggg gatggaaaat gcacctaagg agagtgaaac aatggataca agacaacagg 960
agaggaagcc catggcagta caaagtagga ggaacatgga aaagtatagg agtgtggttc 1020
ctgcaagcag gagattacag aaaggtagac aggcacttcect ggtgggcecatg gaggatactg 1080
atatgttcct gcaggaaaga aaagtttgat ataagagaat ttatgagagg aagacataga 1140
tgggatttgt gcaaatcctg tgctéaagga gaagtagtaa agcatactag aacaaaaagt 1200
ctggaaagac tagtactgct acagatggta gaacagcatg tgtttcaagt attgccattg 1260
tggagagcca ggagaagtag tacaacagat ttcccatggt gecagggacac aacgggatac 1320
acgcatgegt ggtétgtcca ggagtgctgg ttgatggaat atctcttaga ggatgagtga 1380
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200480043938. 6 Fro B &R OH111/136 T
ccggaattct gcagatatce atcacactgg cggecgetcg agcatgcatc tagagggece 1440
tattctatag tgtcacctaa atgctagage tcgetgatca-gectcgactg tgeettctag 1500
ttgccagcca tectgttgttt gececteceooe cgtgecttec ttgaccctgg aaggtgcecac 1560
tcccactgtc ctttcctaat aaaatgagga aattgcatceg cattgtcetga gtaggtgtea 1620
ttctattetg gggggtgggy tggggcagga cagcaagggg gaggattggg aagacaatag 1680
caggcatgct ggggatgcgg tgggctctat ggcttctgag gecggaaagaa ccagtggegy 1740
taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcec 1800
agcaaaaggc caggaaccgt aaaaaggccg cgttgctgge gtttttecat aggcteegee 1860
cccctgacga gcatcacaaa aatcgacgcet caagtcagag gtggcgaaac ccgacaggac 1920
tatéaagata ccaggcgttt ccccctggaa getecctegt gegetctecet gttccgaccee 1980
tgccgettac cggatacctg tecgoctite tocctteggg aagogtggeg ctttctcata . 2040
gctcacgetg taggtatcte agtteggtgt aggtegtteg ctccaagetyg ggctgtgtgce 2100
acgaacccec cgttcageec gaccgetgcg ccttatccgg taactatcegt cttgagtcca 2160
acccggtaag acacgactta tcgcecactgg cagcagccac tggtaacagg attagcagag 2220
cgaggtatgt aggéggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 2280
gaaggacagt atttggtatc tgegetetge tgaagecagt taccttcgga aaaagagttg 2340
gtagectcttg atccggcaaa caaaccaccg ctggtagegg tggttttttt gtttgcaage 2400
agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tectacggggt 2460
ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa 2520
ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat 2580



200480043938. 6 F Al F H112/13610
atgagtaacc tgaggctatg gcagggcctg ccgceccgac gttggetgeg agccetggge 2640
cttcaccega acttgggggg tggggtgggg aaaaggaaga aacgcgggeg tattggcecec 2700
aatggggtet cggtggagta tcgacagagt gecagecctg ggaccgaacc cegegtttat 2760
gaacaaacga cccaacaccg tgcgttttat tctgtctttt tattgccgtec atagecgcggg 2820
ttccttoecgyg tattgtctee tteegtgttt cagttageect ccccctaggg tgggcgaaga 2880
actccagcat gagatccccg cgctggagga tcatccagec ggcgtcc;gg aaaacgattc 2540
cgaagceccaa cctttcatag aaggeggegg tggaatcgaa atctcgtgat ggcaggttgg 3000
gegtegettg gtecggtcatt tcdgaacccca gagtcccget cagaagaact cgtcaagaag 3060
gegatagaag gcgatgeget gedaateggg ageggacgata cegtaaagea cgaggdaageg 3120
gtcagceccat tcgeccgecaa gcotcttceage aatatcacgg gtagecaacg ctatgtcctg 3180
atagcggtec gecacacceca geocggcecaca gtcgatgaat ccagaaaagce ggcecatttte 3240
caccatgata ttcggcaage aggcatcécc atgggtcacyg acgagatcct cgecgtceggg 3300
catgctegee ttgagecctgg cgaacagtte ggccggcgcg-agcccctgat gctcttgate 3360
atcctgatcg acaagaccgg cttcecatceg agtacgtget cgctegatge gatgtttege 3420
ttggtggtcg aatgggcagg tagccggatc aagcgtatgce agecegecegca ttgcatcagce 34890
catgatggat actttctcgg caggagraag gtgagatgac aggagatcct gceccggcac 3540
ttcgcccaat agcagccagt cccttecege tteagtgaca acgtcgagea cagctgegea 3600
aggaacgcece gtcgtggcca gccacgatag cegegetgec tegtettgea gttcattcag 3660
ggcaccggadc aggtcggtcet tgacaaaaag aacegggcegce cectgegctg acagecggaa 3720
'cacggcggca tcagagcagce cgattgtetg ttgtgceccag tcatagcega atagectcte 3780

229



200480043938. 6 Fro % R H113/1365T
cacccaageg gecggagaac ctgogtgcaa tccatcttgt tcaatcatgc gaaacgatcec 3840
tcatcctgte tcttgatcga tcotttgcaaa agectaggec tocaaaaaag cctectcact 3900
acttctggaa tagctcagag gccgaggegg cctcggectce tgeataaata aaaaaaatta 3960
gtcagccatg gggcggagaa tgggcggaac tgggeggagt taggggeggyg atgggeggag 4020
ttaggggcgyg gactatggtt getgactaat tgagatgcecat getttgceata cttctgectg 4080
ctggggagec tggggacttt ccacacctgg ttgetgacta attgagatge atgetttgea 4140
tacttetgee tgetggggay cctggggact ttecacacee Caactgacaq acattccaca 4200
gctgéttctt tccgectecag gacteottect ttttcaataa atcaatctaa agtatatatg 4260
agtaaacttg gtctgacagt taccaatget taatcagtga ggeacctate tcagegatct 4320
gtctattteg ttcatccata gttgcctgac tceccgtegt gtagataact acgatacggg 4380
agggcttacc atctggecee agtgetgcaa tgatacegeg agacccacge tcaceggetce 4440
cagatttatce agcaataaac cagcecagocog gaagggocga gegcagaagt ggtoctgceaa 4500
ctttatecge ctccatccag tctattaatt gttgceggga agetagagta agtagttcege 4560
cagttaatag tttgcgcaac gttgttgeca ttgctacagg catcgtggtg tcacgetcgt 4620
cgtttggtat ggcttcattc agctcoggtt cccaacgate aaggcgagtt acatgatcec 4680
ccatgttgtg caaaaaagcg gttagctcct teggtcectece gategttgte agaagtaagt 4740
tggecgcagt gttatcacte atggttatgg cagcactgea taatbtetcott actgteatge 4800
catcecgtaag atgettttet gtgactggtg agtactcaac caagtcatte tgagaatagt 4860
gtatgcggcg accgagttyc tertgeccgg cgtcaatacg ggataatacce gegccacata 4920
gcagaacttt aaaégtgctc atcattggaa aacgttcttc ggggcgaaaa ctctéaagga 4980
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200480043938. 6 e % R H114/1365T
tcttaceget gttgagatce agttcgatgt aacccacteg tgcacccaac tgatetteag 5040
catcttttac tttecaccage gtttoctgggt gageaaaaac aggaaggcaa aatgocgeaa 5100
aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttectt tttecaatatt 5160
attgaageat ttaﬁcagggt tattgtctca tgageggata catatttgaa tgtatttaga 5220
aaaataaaca aataggggtt cegegcacat ttcocccgaaa agtgccacct gacgegecet 5280
gtageggege attaagogeyg gegggtgtgyg tggtcacg;g cagegtgacc gctacacttg 5340
ccagegecet agegcecget ccoctttogoth tetteectte ctttetegec acgttegeeg 5400
gctttecoeg tcaagetcecta aateggggge tocctttagg gttecegattt agtgetttac 5460
ggcacctcga coccaaaaaa cttgattagg gtgatggtte acgtagtggg ccatcgecct 5520
gatagacggt ttttcgecct ttgacgttgg agtécacgtt ctttaatagt ggactcttgt. 5589
tccaaactygg aacaacactc aaccctatcet cggtctatte ttttgattta taagggattt 5640
tgccgatttc ggoctattgg ttaaaaaatg agctgattta acaaaaattt aacgcgaatt 5700
ttaacaaaat attaacgett acaatttac 5729
<210> 77
«21l> 944¢
<212> DNA
<213> AT A7)
<220>
<223> pPMGP/RRE
<400> 77
aacaggaaag ttccattgga gccaagtaca ttgagtcaat agggacttte caatgggttt 60
tgcccagtac ataaggtcaa tgggaggtaa gocaatgggt ttttoccatt actggecacgt iZO



200480043938. 6

oo &k BB115/1360L
atactgagtc attagggact ttccaatggg ttttgoccag tacataaggt caataggggt 180
gaatcaacag gaaagtccca ttggagccaa gtacactgag tcaataggga ctttccattg 240
ggttttgcec agtacaaaag gtcaataggg ggtgagtcaa tgggtttttc ceattattgg 300
cacgtacata aggtcaatag gggtgagtca ttgggttttt ccagccaatt taattaaaac 360
gccatgtact tteccaccat tgacgtcaat gggctattga aactaatgca acgtgacctt 420
taaacggtac tttéccatag ctgattaatg ggaaagtacc gttctcgagce caatacacgt 480
caatgggaag tgaaagggga gccaaaacgt aacaccgecc cggttttece tggaaattoc 540
atattggcac gcaﬁtctatt ggctgégctg cgttcacgtg ggtataagag gcgcgaccag 600
cgtcggtace gtegcagtet teggtctgac caccgtagaa cgcagagctc ctcogetgcag 660
gcaagcttgg taccgagctc ggatcccggg gaggtaccaa aatcegccat ggtgagtcta 720
gatagagaca tggcgaggca agtctecggg gggaaaagag attatcctga getcgaaaaa 780
tgtatcaagc atgcatgcaa gataaaagtt cgactcagag gggagcactt gacagaagga 840
aattgtttat ggtgecttaa aacattagat tacatgtttg aggaccataa agaggaacct 900
tggacaaaag taaaatttag gacaatatgg cagaaggtga agaatctaac tcctgaggag 960
agtaacaaaa aagactttat gtctttgcag gecacattag cgggtctaat gtgttgcecaa 1020
atggggatga gacctgagac attgcaagat gcaatggcta cagtaatcat gaaagatggg 1080
ttactggaac aagéggaaaa gaaggaagac aaaagagaaa aggaagagag tgtcttcoccca 1140
atagtagtgc aagcagcagg agggagaagc tggaaagcag tagattcetgt aatgttecag 1200
caactgcaaa cagtagcaat gcagcatggc ctcgtgtcetg aggactttga aaggcagttyg 1260
gecatattatg ctactacctg gacaagtaaa gacatactag aagtattggc catgatgect 1320
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200480043938. 6

oo &k B116/136 0L
ggaaatagag ctcaaaagga gttaattcaa gggaaattaa atgaagaagce agaaaggtgg 1380
agaaggaata atccaccacc tccagcagga ggaggattaa cagtggatca aattatgggg 1440
gtaggacaaa caaatcaagc agcagcacaa gcotaacatgg atcaggcaag gcaaatatgce 1500
ctgcaatggg taataaatgc attaagagea gtaagacata tggegcacag gccagggaat 1560
ccaatgctag taaagcaaaa aacgaatgag ccatatgaag attttgcage aagactgcta 1620
gaagcaatag atgcagagcc agttacacag cctataaaag attatctaaa gctaacacta 1680
tcttatacaa atgecatcage agattgtcag aagcaaatgg atagaacact aggacaaaga 1740
gtacaacaag ctagtgtaga agaaaaaatg caagcatgta gagatgtggg atcagaaggg 1800
ttcaaaatgc aattgttagc acaagcatta aggccaggaa aaggaaaagg gaatggacag 1860
ccacaaaggt gttacaactg tggaaaaccg ggacatcaag caaggcaatg tagacaagga 1920
atcatatgtc acaactgtgg aaagagagga catatgcaaa aagaatgcag aggaaagaga 1980
gacataaggg gaaéacagca gggaaacggyg aggaggggga tacgtgtggt gocgtcococget 2040
ccteoctatgg aataacttca gcaccaccta tggtteaggt ccgcataggt tceccagcaga 2100
ggaacttgtt atttgatacc ggggcggacc gaactatagt tagatggecat gagggcetcegg 2160
gaaacccagc cggaaggata aaactgcaag gaataggagg aatagtagaa ggagaaaaat 2220
ggaataatgt agaattagaa tataaaggag aaacaagaaa gggaacaata gtagtgttac 2280
cacaaagtec agtagaagta ttaggacgag ataacatggce ccgatttgga ataaagataa 2340
taatggcaaa tttagaggaa aaaagaatcc caattacaaa agtaaaat;g aaagagggat 2400
gtacgggtcc acatgtccca caatggccat taacagaaga gaaattaaaa ggtctaacag 2460
aaatcataga taaattagtg gaagaaggaa aactaggaaa ggcaccccca cattggacat 2520
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200480043938. 6 e % R H117/1365T
gtaatactcc aatcttttge ataaaaaaga aatcagggaa gtggagaatg ttaatagatt 2580
tcagagaatt gaacaaacag acagaagatt taacagaagc gcagttagga ctceccgeate 2640
cgggaggact acaaaagaaa aaacatgtta caatattgga cataggagat gcatatttta 2700
ctataccect atatgaacca tatcgagagt acacatgttt tactctatta agtectaata 2760
atctaggacc atgtaaaaga tactattgga éagtgctgcc acaaggttgg aaattgagtc 2820
catctgtata tcaatttact atgcaggaga tcttagagga ttggatacag cagcatccag 2880
aaattcaatt tggcatatat atggatgata tttacatagg aagtgattta gaaattaaaa 2940
agcatagaga aatagtgaaa gatttagcca attatattgc ccaatatgga ttcactetge 3000
cagaagagaa gagacaaaag ggatatccag caaaatggct aggatttgaa ctaéacccgc 3060
agacctggaa atttcagaag catacattac ctgaattaac aaégggaaca ataacattaa 3120
ataaattaca gaaattagta ggagaattag tatggagaca atccataatt gggaaaagca 3180
ttcctaacat tctgaaatta atggaaggag atagagaatt acaaagtgaa agaaaaattg 3240
aagaagtaca tgtgaaagaa tgggaagcat gtaggaaaaa attagaagaa atggaaggaa 3300
attattataa taaggacgaa gatgtctatg gacaattggc ttggggagac aaagctatag 3360
aatatatagt gtatcaggag aaagggaaac cattatgggt aaatgtggtt cacaatataa 3420
agaacctaag catcccgcaa caggttatta aagcagcgca aaaattaacc caagaagtca 3480
tcattaggac aggaaaaata ccatggatat tgttgccagg gaaagaagaa gattggagac 3540
tagaattgca attagggaac atcacatgga tgccaaaatt ttggtcetgt tatcgaggac 3600
atacaagatg gagaaaaéga aatataatag aagaagtagt agaagggcct acatattata 3660
cagatggagg aaaaaagaat aaagtaggaa gtctagggtt catagtatca acaggggaaa 3720
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200480043938. 6 Fro B R OH118/136 1T
aatttagaaa gcatgaagag ggcacaaacc agcaactaga attaagagcc atagaggaag 3780
ctctaaaaca agggcctcaa acaatgaatt tagtaacaga tagtagatat gcatttgaat 3840
ttttattaag aaattgggat gaagaagtaa taaagaatcc aattcaagca agaattatgg 3900
aaattgccca caagaaagat aggataggag tgecattgggt gccaggacat aaagggatte 3960
cccaaaatga agaaatagac aaatatattt cggaaatatt tcttgcaaaa gaaggagaag 4020
gaattctccc amaaagagaa gaggatgcag ggtatgattt aatatgeccca gaagaggtta 4080
ccatagagec aggacaagtg aaatgcatcc ccatagagct aagattaaat ttaaagaaat 4140
cacaatgggc tatgattgct acaaaaagca gcatggctgc caaaggagtg ttcacacaag 4200
gaggaatcat aga?tcagga tatcagggac aaatacaggt aataatgtat aatagcaata 4260
aaatagcagt agtcataccc caagggagaa aatttgcaca attaatatta atggataaaa 4320

-agcatgaéaa attggaaccc tggggggaaa gcagaaaaac agaaagggga gaaaaaggat 4380_
ttgggtctac aggaatgtat tggatagaaa atattcctct ggcagaggaa gaccacacaa 4440
aatggcatca agatgcccga tcattgcatc tagaatttga aattccaaga acagcagcag 4500
aagacatagt aaatcaatgt gaaatatgca aagaaggcag gacacctgca gtaattagag 4560
gcggaaacaa aaggggggta gatcattggc aagtggatta tacccattat gaaaatatca 4620
tactattagt atgggtagaa acaaattcag gactaatata tgcagaaaaa.gtaaaaggag 4680
aatcagggca agaattcaga ataaaagtga tgcaatggta tgcattattt ggtccagagt 4740
cattgcagtc agacaatgga cctgcatttg cagcagagce cacacagctg ttaatgcaat 4800
acctaggagt aaaacacaca acaggcatac cttggaatcc acagtctecag gctatagtag 4860
aaagggcaca tcaéctattg aaaagcactt taaagaagtt ccagccacaa tttgtcgctg 4920



200480043938. 6 Fro B R OH119/136 T
tagaatcagc catagcagca gcectagtcg ccataaatat aaaaagaaag ggtgggetgg 4980
ggacaagccc tatggatatt tttatatata ataaagaaca gaaaagaata aataataaat 5040
ataataaaaa ttctcaaaaa attcaattct gttattacag aataaggaaa agaggacatc 5100
caggagagtyg gaaaggacca acccaggtac tgtggaaagg ggaaggagca attgtggtaa 5160
aggatataga aagtgaaaag tatttagtaa taccttacaa agatgcaaaa ttcatcccge 5220
caccaacaaa agaaaaggaa taaaaaacct ggaccagaat tacccttage actatggatce 5280
cactagtaac ggccgccagt gtgctggaat' tctgcagata tccatcacac tggeggecgg 5340
gctgcaggaa ttcgatagaa aagatatcaa aaacaagaat cataaacagg aaaaaaagag 5400
aactcagcca caagaggaag aagagaggceg ttggcttggt cattatgecta gttatcatgg 5460
caatagtagc tgccgcaggg gcttctétgg gagtcgcaaa cgecgattcag cagtcttaca 5520
ctaaggcagc tgtccagacc cttgctaatg caactgctgce acagcaggat gtgttagagg 5580
caacctatgc catggtacag catgtggcta aaggcgtacg aatcttggaa gctcgagtgg 5640
ctcgagtgga agctatcaca gatagaatag cggccgccca tcaagcttat cgataccgte 5700
ggcegeteoga gcatgcatct agagggceccct attctatagt gtcacctaaa tgctagagct 5760
cgctgatcag cctcgactgt geccttcoctagt tgecagccat ctgttgtttg ccecteccece 5820
gtgccttcect tgaccctgga aggtgccact cccactgtcec tttectaata aaatgaggaa 5880
attgecatcgc attgtctgag taggtgtcat tctattctgg ggggtggggt ggggcaggac 5940
agcaaggggg aggattggga agacaatage aggcatgetg gggatgeggt gggetctatg 6000
gcttetgagg cggaaagaac cagtggeggt aatacggtta tccacagaat caggggataa 6060
cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccgc 6120
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200480043938. 6 Fro B R H5120/136 T
gttgctggeg tttttecata ggctececgeee coctgacgag catcacaaaa atcgacgete 6180
aagtcagagyg tggcgaaacc cgacaggact ataaagatac caggegtttce cccctggaaé 6240
ctcectegtg cgectetectg ttocgaccct gecegettacc ggatacctgt ccgcctétct 6300
cecctteggga agegtggcge tttctecatag ctcacgetgt aggtatctcea gtteggtgta 6360
ggtcgtﬁcgc tccaagetgg getgtgtgea cgaaceccec gttcageceg accgotgeoge 6420
cttatccggt zactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactgge 6480
agcagccact ggtéacagga ttagcagage gaggtatgta ggcggtgcta cagagttctt 6540
gaagtggtgg cctaactacg gctacactag aaggacagta tttggtatct gcogetectget 6600
gaagccagtt accttcggaa aaagagttgg tagctcttga teceggcaaac aaaccaccge 6660
tggtageggt ggtttttttg tttgcaageca goagattacg cgcagaaaaa aaggatctca 6720
agaagatcct ttgatctttt ctacggggtce tgacgctcag tggaacgaaa actcacgtta 6780
agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa 6840
atgaagtttt aaatcaatct aaagtatata tgagtaacct gaggetatgg cagggcctge 69500
cgcecegacyg ttggetgega geocctgggec ttcacccgaa cttggggggt ggggtgggga 6960
aaaggaagaa acgcgggegt attégcccca atggggtcte ggtggggtat cgacagagtg 7020
ccagcecctgg gaccgaacce cgcgtttatg aacaaacgac ccaacacogt gegttttatt 7080
ctgtcttttt attgeccgtca tagcgcgggt tcocttceeggt attgtctect tcegtgttte 7140
agttagcctc cocctagggt gggcgaagaa ctccagcatg agatcecccge gotggaggat 7200
catccageeg gegtecccgga aaacgattce gaageccaac ctttcataga aggeggeggt 7260
ggaatcgaaa tctegtgatg gecaggttggg cgtcegcttygg teggtcattt cgaaccccag 7320



200480043938. 6 e B &R OH121/136 T
agtccegete agaagaactc gtcaagaagg cgatagaagg cgatgegetg cgaatcggga 7380
gcggegatac cgtgaagcac gaggaagcegg tcagcccatt cgcecgecaag ctettcagea 7440
atatcacggg tagccaacge tatgtcctga tagcggtccg ccacacccag ccggccacag 7500
tcgatgaatc cagaaaagceg gecattttcec accatgatat tecggcaageca ggcatcgeca 7560
tgggtcacga cgagatccte gecgteggge atgctegect tgagoctggc gaacagttcg 7620
gctggegega gecéctgatg ctettgatca tectgatcga caagacegge ttccatcega 7680
gtacgtgctc gctégatgcg atgtttcget tggtggtcga atgggcaggt agcocggatca 7740
agcgtatgea gecgecgeat tgcatcagcce atgatggata ctttctegge aggagcaagg | 7800
tgagatgaca ggagatcctg cccecggcact tcgococcaata gecagecagbc cetteccgcet 7860
tcagtgacaa cgtcgagcac agctgegeaa ggaacgceceg tegtggecag ccacgatage 7920
cgecgetgeet cgtcttgeag ttcaptcagg gcaccggaca ggteggtctt gacaaaaaga 7980
acecgggegec cctgegetga cagecggaac acggceggcat cagageagec gattgteotgt 8040
tgtgcccagt cat?gccgaa tagecctcteoe acccaagcgg ccggagaacce tgcgtgcaat 8100
ccatcttgtt caatcatgeg aaacgatcct catcctgtet cttgategat ctttgcaaaa 8160
gcctaggect ccaaaaaage ctoctcacta cttctggaat agctcagagg ccgaggcggce 8220
ctcggectet gecataaataa aaaaaattag tcagecatgg ggcggagaat gggceggaact 8280
gggcggagtt aggggcggga tgggcggagt taggggeggg actatggttg ctgactaatt 8340
gagatgcatg ctttgcatac ttctgectge tggggagoct ggggacttte cacacctggt 8400
tgctgactaa ttgagatgea tgetttgeat acttctgect getggggage ctggggactt 8460
tccacaccct aactgacaca cattccacag ctggttcottt cegectcagg actettcett 8520
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200480043938. 6

FoF &K HE122/13610

tttcaataaa tcaatctaaa

aatcagtgag

cccegtegty

gatacegcga

aagggccgag

ttgcecgggaa

tgctacagge

ccaacgatca

cggtecteoeg

agcactgcat

gtactcaacc

gtcaatacgg

acgttceteg

acccactegt

agcaaaaaca

aatactcata

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

<220>

78

7856
DNA
AZLFF|

gtatatatga gtaaacttgg

gcacctatet cagcgatctg

tagataacta

cgatacggga gggcttacca

gacccacget caccggetoc agatttatca

cgcagaagtg gtcctgecaac tttatcecgee

gctagagtaa gtagttegec

atcgtggtgt cacgctcgtc gtttggtatg

aggcgagtta catgatcccc catgttgtge

atcgttgtca gaagtaagtt ggccgcagtg

aattctctta ctgtcatgeoe atccgtaaga

aagtcattct gagaatagtg tatgcggcga

gataataccg cgccacatag cagaacttta

gggcgaaaac tctcaaggat cttaccgctg

gcacccaact gatcttcage atcttttact

ggaaggcaaa atgccgcaaa aaagggaata

ctcttcettt

tctgacagtt

tcatccatag

tctggeccca

gcaataaacc

tcecatocagt

ttgegoaacg

gcttcattea

aaaaaagcgg

ttatcactca

tgettttctyg

ccgagttget

aaagtgctca

ttgagatcca

ttcaccagcg

agggcgacac

239

accaatgett

ttgcctgact

gtgctgcaat

agccagcegy

ctattaattg

ttgttgecat

gcteceggtte

ttagctccte

tggttatgge

tgactggtga

cttgcecegge

tcattggaaa

gttcgatgta

tttcotgggtg

ggaaatgttg

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9446



200480043938. 6

% &k 55123/1361L

<223> pCAH/SINdE0 /hlac2

<400> 78

gttgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 60
gceccatatat ggagttcege gttacataac ttacggtaaa tggcecgect ggctgacege 120
ccaacgacce ccgeccattg acgtcaataa tgacgtatgt tccecatagta acgccaatag 180
ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac 240
atcaagtgta tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcceg 300
cctggcatta tgcccagtac atgaccttat gggactttce tacttggcag tacatctacg 360
tattagtcat cgctattacc atggtgatgce ggttttggca gtacatcaat gggcgtggat 420
agcggtttga ctcacgggga tttceccaagtce tccaccccat tgacgtcaat gggagtttgt - 480
tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caacteocgcec ccattgacgce 540
aaatgggcgg taggecgtgta cggtgggagg tctatataag cagagctcaa gettgetget 600
tgcactteag agttctagga gagtecctee tagtetetee tetccgagga ggtacegaga 660
cctcaaaata aaggagtgat tgccttactg ccgagtggag agtgattact gagcggccgg 720
tgtatcggga gtegteocctt aatctgtgea ataccagage ggctctegca getggegece 780
aacgtggggc ccgaggagaa gaaaagaaag cggccctgag aactcggctt ctgaaaaaga 840
ggaagaggac aagttgctat agcaacaaga gagaagaagt agagcaaagg tccagtggcet 9500
cggaaaaaga ggaactgaaa ctteggggac gcctgaagga gtaaggtaag tgactctget 960
gtacgecgggy cgaggcagag gtttccttet aaattgaaag agaagtgttg ctgcgagagg 1020
tcttggtggt cgaéaatcct gtacaaaaaa aaggagggat ctcggtcagg accaggaccc 1080
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200480043938. 6 Fro B R H124/136 T
ctgggagtaa tacaacagca acaccgtaag aaaatccgec taggtgagtc tagatagaga 1140
ctaggcgagyg cqagtctccg éggggaaaag agattatcct gcaggaattc gattctagag 1200
gtgatagaaa tgccagaaaa ctatgcaaaa acaagaatca taaacaggaa aaaaagagaa 1260
ctcagccaca agaggaagaa gagaggcegtt ggettggtca ttatgctagt tatcatggea 1320
atagtagctg ccgcaggggde ttcetotggga gtcogcaaacg cgattcagea gtcttacact 1380
aaggcagctg tccagaccct tgctaatgca actgctgeac agcaggatgt gttagaggea 1440
acctatgcca tggtacagca tgtggctaaa ggcogtacgaa tcttggaage tegagtgget 1500
cgagtggaag ctatcacaga tagaataatg ctataccaag aattggattg ttggcactag 1560
gatccatcag ccaccattaa cgettacaat ttacgcgege gttgacattg attattgact 1620
agttattaat agtaatcaat tacggggtca ttagttcata gcccatatat ggagttccge 1680
gttacataac ttacggtaaa tggcccgcect ggcégaccgc ccaacgaccc ccgcccattg 1740
acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca ttgacg;caa 1800
tgggtggact atttacggta aactgcccac ttggcagtac atcaagtgta tcatatgeca 1860
agtacgcccce. ctattgacgt caatgacggt aaatggececg cctggecatta tgcccagtac 1920
atgaccttat gggactttce tacttggeag tacatctacg tattagtcat cgetattacc 1980
atggtgatge ggttttggca gtacatcaat gggogtggat agcoggtttga ctcacgggga 2040
tttccaagtc tccaccccat tgacgtcaat gggagtttgt tttggcacca aaatcaacgg 2100
gactttccaa aatgtcgtaa caactccgce ccattgacge aaatgggcgg taggcgtgta 2160
cagtgggagg tctétataag cagagctcte tggctaacta gagaacccac tgcttactgg 2220
cttatcgaaa ttaatacgac tcactatagg gagacccaag ctgcttacca tggggggtte 2280
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200480043938. 6 Fro B R H5125/136 T
tcatcatcat catcatcatg'gtatggctag catgactggt ggacagcaaa tgggtcggga 2340
tctgtacgac gatgacgata aggtacctaa ggatcagett ggagttgate ccgtegtttt 2400
acaacgtegt gactgggaaa accctggegt tacccaactt aatcgeettg cagcacatee 2460
cectttegee agctggegta atagegaaga ggcccgeace gatcgecctt cccaacagtt 2520
gcgcggcctg aatggcgaat ggegetttge ctggtttcocg gcaccagaag cggtgecgga 2580
aagctggetyg gagtgcegate ttectgagge cgatactgte gteogtoccct caaactggc§ 2640
gatgcacggt tacgatgcge ccatctacac caacgtaace tatcccatta cggtcaatcce 2700
gecgtttgtt cccacggaga atccgacggg ttgttactcg ctecacattta atgttgatga 2760
aagctggcta caggaaggcc agacgcgaat tatttttgat ggegttaact cggegtttca 2820
tetgtggtge aacgggegok gggtcggtta cggeocaggac agtogtttge cgtctgaatt ' 2880
tgacctgage gcaéttctac gecgceggaga aaaccgectce geoggtgatgg tgctgeogttg 2940
gagtgacgge agttatctgg aagatcagga tatgtggegg atgagcggea ttttecgtga 3000
cgtctegttg ctgcataaac cgactacaca aatcagcgat ttccatgttg ccactegete 3060
taatgatgat ttcagcegeg ctgtactgga ggctgaagtt cagatgtgcg gegagttgeg 3120
tgactaccta cgggtaacag tttctttatg gcagggtgaa acgcaggteg ccagcggcac 3180
cgcgecttte ggeggtgaaa ttatcgatga gcgtggtggt tatgeccgatc gegtcacact 3240
acgtctgaac gtcgaaaacc cgaaactgtg gagcgccgaa atccegaate tctategtge 3300
ggtggttgaa ctgcacaccg ccgacggeac gctgattgaa gcagaagect gegatgtegg 3360
tttececgogag gtgeoggattg aaaatggtet getgetgetg aacggcaage cgttgctgat 3420
tcgaggegtt aaccgtcacg agcatcatce tcotgcatggt caggtcatgg atgagcagac 3480
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200480043938. 6 Fro B R OH5126/136 T
gatggtgcag gatatcctgc tgatgaagca gaacaacttt aacgccgtgce gctgttcgea 3540
ttatccgaac catccgcectgt ggtacacgct gtgcgaccge tacggcctgt atgtggtgga 3600
tgaagccaat attgaaaccce acggcatggt gecaatgaat cgtctgaccg atgatcogeg 3660
ctggctaceyg gcgatgageg aacgegtaac gecgaatggtg cagcgegatce gtaatcacce 3720
gagtgtgate atctggtege tggggaatga atcaggccac ggcgctaatc acgacgeget 3780
gtatcgctgg atcaaatcetg tcegatcettc ccgeccggtg cagtatgaag gecggcggage 3840
cgacaccacg gccaccgata ttatttgcce qaﬁgtacgcg cgcgtggatg aagaccagece 3900
cttcoccggcet gtgcogaaat ggtccatcaa aaaatggcett tegctacctg gagagacgeg 3960
ccecgetgate ctttgegaat acgeccacgc gatgggtaac agtcettggeg gtttcgetaa 4020
atactggcag gegtttcecgte agtatccceg tttacagggc ggcttegtcet gggactgggt 4080
ggatcagtcg ctgattaaat atgatgaaaa cggcaaccceg tggtcggett acggceggtga 4140
ttttggcgat acgccgaacg atcgccagtt ctgtatgaac ggtctggtet ttgccgaccg 4200
cacgccgcat ccégcgctga cggaagcaaa acaccagcag cagtttttee agttcegttt 4260
atcegggcaa accatcgaag tgaccagcga atacctgttc cgtcatageg ataacgagct 4320
cctgcactgg atggtggcge tggatggtaa gecgctggca ageggtgaag tgectctgga 4380
tgtcgctceca caaggtaaac agttgattga actgcctgaa ctacecgcage cggagagege 4440
cgggcaacte tggctcacag tacgegtagt gcaaccgaac gcgaccgcat ggtcecagaagce 4500
cgggeacatce agecgectgge ageagtggeg tetggceggaa aacctcagtyg tgacgcetcec 4560
cgcecgegtec cacgccatee cgcatctgac caccagcgaa atggattttt gcatcgaget 4620
gggtaataag cgttggcaat ttaaccgcca gtcaggettt gtttcacaga tgtgga;tgg 4680



200480043938. 6 Fro B R OH127/136 T
cgataaaaaa caactgctga cgccgetgeg cgatcagttc accecgtgeac cgetggataa 4740
cgacattgge gtaagtgaag cgaccegeat tgaccetaac gocectgggtcyg aacgetggaa 4800
ggcggeggge cattaccagg ccgaageage gttgttgcag tgecacggcag atacacttgce 4860
tgatgcggtg ctgattacga cegctcacge gtggcagcat caggggaaaa ccttatttat 4920
cagccggaaa acctaccgga ttgatggtag tggtcaaatg gegattaccg ttgatgttga 4980
agtggegage gatacaccge atccggegeg gattggectg aactgccage tggegeaggt 5040
agcagagcgg gtaaactgge tcggattagg gecgcaagaa aactatcceg accgecttac 5100
tgcogectgt tttgaccget gggatctgoc attgtcagac atgtataccc cgtacgtctt 5160
cecgagcgaa aacggtcetge geotgegggac gogegaattg aattatggec cacaccagtg 5220
gcgeggcgac ttccagttea acatcagecg ctacagtcaa cagcaactga tggaaaccag 5280
ccatcgccat ctgctgcacy cggaagaagg cacatggcectg aatatcgacg gtttcocatat 5340
ggggattggt ggcgacgact cctggagcce gtcagtateg gcggaattac agctgagegce 5400
cggtcgctac cattaccagt tggtctggtg tcaaaaataa taaagccgaa ttctgcagat 5460
atccagcaca gtggcggecg ctagcacaaa aataaaaaaa gaaagggtga ctgtgagaca 5520
tgggctaaag aggagcggce getegagtet agaactagtg gatcagcttt gctgcettgea 5580
cttcagagtt ctaégagagt ccctectagt ctctectcte cgaggaggta ccgagacctc 5640
aaaataaagg agtgattgec ttactgcega gtggagagtg attactgagce ggecggtgta 5700
tcgggagteg tceccttaate tgtgcaatac cagagcggcet ctegcageeg acctegaggg 5760
ggggccctat tctatagtgt cacctaaatg ctagagctcg ctgatcagec tcgactgtge 5820
cttectagttg ccagceatet gttgtttgec cctocceegt gecttecttg acectggaag 5880
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200480043938. 6 Fro Bl R H5128/136 1T
gtgccactee cactgtectt toctaataaa atgaggaaat tgcatcegeat tgtcotgagta 5940
ggtgtcattc tattctgggg ggtggggtgyg ggcaggacag caagggggag gattgggaag 6000
acaatagcag gcatgctggg gatgcggtgg getctatgge ttetgaggcg gaaagaacca 6060
gtggcggtaa -tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagcea 6120
aaaggccagc aaaaggecag gaaccgtaaa aaggccgcgt tgetggegtt tttecatagg 6180
ctccgeccce ctgacgagea tcacaaaaat cgacgctcaa gtcagaggtg gegaaaccey 6240
acaggactat aaagatacc; ggegtttece cctggaaget ccctegtgeg ctetectgtt 6300
ccgaccctge cgcttacegg atacetgtcee geetttctee ct;cgggaag cgtggegett 6360
tctcatagct cacgctgtag gtatcteagt teggtgtagg tegttegete caagetggge 6420
tgtgtgcacg aaccccecgt tcagoccegac cgctgecgect tatccggtaa ctategtcott 6480
gagtccaace cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt 6540
agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggec taactacggce 6600
tacactagaa ggacagtatt tggtatctgc gctctgctga agccagttac cttcggaaaa 6660
agagttggta gctcttgatc cggcaaacaa accaccgctg gtageggtgg tttttttgtt 6720
tgcaagcage agattacgcg cagaaaaaaa ggatctcaag aagatcocttt gatcttttet 6780
acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt Fatgagatta 6840
tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa 6900
agtatatatg agtgacctga tcaggactct teocttttcat gaacaataaa actgtcotget 6260
tacataaaca gtaatacaag gggtgttatg agccatattc aacgggaaac gtcttgctct 7020
aggccgcgat taaattccaa catggatgct gatttatatg ggtataaatg ggctcgcgat 7080



200480043938. 6 Fro B R H129/136 T
aatgtcgggc aatcaggtge gacaatctabt cgattgtatg ggaageccga tgegeccagag 7140
ttgtttetga aacatggcaa aggtagcgtt gccaatgatg ttacagatga gatggtcaga 7200
ctaaactggc tgacggaatt tatgcctctt ccgaccatca agcattttat ccgtactect 7260
éatgatgcat ggttactcac cactgcgatc cccgggaaaa cagcattcca ggtattagaa 7320
gaatatcctg attcaggtga aaatattgtt gatgcgectgg cagtgttect gegecggttg 7380
cattcgatte ctgFttgtaa ttgtcctttt aacagcgatc gegtattteg tctegctcag 7440
gcgcaatcac gaatgaataa cggtttggtt gatgcegagtg attttgatga cgagcgtaat 7500
ggctggcctyg ttgaacaagt ctggaaagaa atgcataaac ttttgccatt ctcaccggat 7560
tcagtcgtca ctcatggtga tttctcactt gataacctta tttttgacga ggggaaatta 7620
ataggttgta ttgatgttgg acgagtcgga atcgcagace gataccagga tcttgeeate 7680
ctatggaact gecctcggtga gttttctect téattacaga aacggctttt tcaaaaatat 7740
ggtattgata atcctgatat gaataaattg cagtttcatt tgatgctcga Egagtttttcl 7800
taagaattcg cgcaattaac cctcactaaa gggaacaaaa gctgggtacc gggecc 7856
<210> 79
<211l> 8127
<212> DNA
«213> A TLHFF)
<220>
<223> pCAH/éINdl/hlacz
<400> 79
gttgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 60
geccatatat ggagttccge gttacataac ttacggtaaa tggeccgect ggetgacege 12¢
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200480043938. 6 Fro B R H130/136 T
ccaacgacce ccgeccattg acgtcaataa tgacgtatgt teccatagta acgecaatag 180
ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac 240
atcaagtgta tcatatgcca agtacgcccce ctattgacgt caatgacggt aaatggeccg 300
cctggeatta tgcccagtac atgaccttat gggactttec tacttggecag tacatctacg 360
tattagtcat cgctattacc atggtgatgc ggttttggca gtacatcaat gggegtggat 420
agcggtttga ctcacgggga tttcecaagte tcoccaccccat tgacgtcaat gggagtttgt 480
tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactccgcc ccattgacge 540
aaatgggcgg taggcgtgta cggtgggagg tctatataag cagagetcaa gcottgetget 600
tgcacttcag agttctagga gagtcectec tagtctctee tetecgagga ggtaccgaga 660
cctcaaaata aaggagtgat tgccttactg ccgagtggag agtgattact gagcggeegg 720
tgtatcggga gtcgtccctt aatctgtgca ataccagage ggctctcgca gotggogcced 780
aacgtggggc ccgaggagaa gaaaagaaag cggécctgag aactcggctt ctgaaaaaga 840
ggaagaggac aagttgctat agcaacaaga gagaagaagt agagcaaagg tccagtggcet 900
cggaaaaaga ggaactgaaa cttecggggac gectgaagga gtaaggtaag tgactetgct 960
gtacgcgggg cgaggcagag gtttecttct aaattgaaag agaagtgttg ctgcgagagg 1020
tcttggtggt cgagaatcct gtacaaaaaa aaggagggat ctecggtcagg accaggacce 1080
ctgggagtaa tacaacagca acaccgtaag aaaatccgec taggtgagte tagatagaga 1140
ctaggcgagg caagtctecyg gggggaaaag agattatect gagctcgaaa aatgtatcaa 1200
gcatgcatgc aagataaaag ttcgactcag aggggagcac ttgacagaag gaaattgttt 1260
atggtgcctt aaaacattag attacatgtt tgaggaccat aaagaggaac cttggacaaa 1320.
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200480043938. 6 Fro B R OH131/136T
agtaaaattt aggacaatat ggcagaaggt gaagaatcta actectgagg agagtaacaa 1380
aaaagacttt atgtctttgc aggccacatt agcgggteta atgtgttgec aaatggggat 1440
gagaccggge tgcaggaatt cgattctaga ggtgatagaa atgccagaaa actatgcaaa 1500
aacaagaatc ataaacagga aaaaaagaga actcagccac aagaggaaga agagaggcgt 1560
tggcttggte attatgctag ttatcatgge aatagtagct gcecgcagggg cttetetggg 1620
agtcgcaaac gcgattcage agtcttacac taaggcagct gtccagaccc ttgctaatge 1680
aactgctgca cagcaggatg tgttagaggc aacctatgec atggtacage atgtggetaa 1740
aggcegtacga atcttggaag ctcgagtgge tocgagtggaa goctatcacag atagaataat 1800
gctataccaa gaattggatt gttggcacta ggatccatca gccaccatta acgcttacaa 1860
tttacgcgeg cgttgacatt gattattgac tagttattaa tagtaatcaa ttacggggte 1920
attagttcat agcccatata tggagttccg cgttacataa cttacggtaa atggecegec’ 1980
tggctgaccyg cccaacgace ccogeccatt gacgtcaata atgacgtatg ttoccatagt 2040
aacgccaata gggactttcc attgacgtca atgggtggac tatttacggt aaactgccca 2100
cttggcagta catcaagtgt atcatatgcc aagtacgece cctattgacg tcaatgacgg 2160
taaatggcce gectggeatt atgcccagta catgacctta tgggacttte ctacttggea 2220
gtacatctac gtattagtca tcgctattac catggtgatg cggttttgge agtacatcaa 2280
tgggegtgga tageggtttg actcacgggg atttcecaagt cteccacccca ttgacgtcaa 2340
tgggagtttg tttyggcace aaaatcaacg ggactttcca aaatgtcgta acaactccge 2400
cccattgacg caaatgggceg gtaggogtgt acggtgggag gtctatataa geagagetct 2450
ctggctaact agagaaccca ctgcttactg gettatcgaa attaatacga ctcactatag 2520



200480043938. 6 Fro B R OH132/136 T
ggagacccaa gctttaagct taccatgggg ggttctecate atcatcatca teatggtatg 2580
gecatgactgg tggacagcaa atgggtoggg atctgtacga cgatgacgat aaggtaccta 2640
aggatcaget tggagttgat cccgtogttt tacaacgtcg tgactgggaa aaccctggeg 2700
ttacccaact taatcgcett gcagcacate ccectttoge cagetggegt aatagcegaag 2760
aggcecgecac cgatcgecct tcccaacagt tgogcagect gaatggegaa tggegetttg 2820
cctggtttoe ggoaccagaa goggtgcegy aaagetgget ggagtgegat cttcectgagg 2880
cegatactgt cgtegtoccee tcaaactggce agatgcacgg ttacgatgeg cccatctaca 2940
ccaacgtaac ctatcccatt acggtcaatce ecgecgtttgt tecccacggag aatccgacgg 3000
gttgttacte gctcgcattt aatgttgatg aaagctggct acaggaagge cagacgegaa 3060
ttatttttga tggégttgac teggegttte atctgtggtg caacgggege tgggtcoggtt 3120
acggccagga cagtegtttyg ccgteotgaat ttgacctgag cgcattttta cgegoccggag 3180
aaaaccgcct cgcggtgatg gtgotgeogtt ggagtgacgg cagttatctyg gaagateagg 3240
atatgtggcg gatgagecgge attttcegtg acgtctegtt getgeataaa ccgactacac 3300
aaatcagcga tttcecatgtt geoccactceget ttaatgatga tttcagecege getgtactgg 3360
aggctgaagt tcagatgtge ggcgagttge gtgactacct acgggtaaca gtttcetttat 3420
ggcagggtga aacgcaggtc gccageggca ccgogecttt cggeggtgaa attatcgatg 3480
agegtggatgg tta;gccgat cgcgtecacac tacgtctgaa cgtegaaaac ccgaaactgt 3540
ggagegeoga aateccgaat ctetategtg cggtggttga actgcacace gecgacggca 3600
cgctgéttga agcagaagcc tgegatgtcg gtttecgega ggtgeggatt gaaaatggte 3660
tgctgetgot gaacggcaag ccgttgctga ttegaggegt taaccgtecac gagcatcatce 3720

249



250

200480043938. 6 Fro Bl R H133/1361C
ctctgcatgyg tcaggtcatg gatgagcaga cgatggtgea ggatatcctg ctgatgaage 3780
agaacaactt taacgecgtg cgctgttcge attaéccgaa ccateccgetg tggtacacge 3840
tgtgcgaccg ctacggectyg tatgtggtgg atgaagccaa tattgaaacc'cacggcatgg 3900
tgccaatgaa tegtctgace gatgatccge gctggetace ggegatgage gaacgegtaa 3960
cgcgaatggt gcagcgcgat cgtaatcacc cgagtgtgat catctggtcg ctggggaatg 4020
aatcaggcca cggcgctaat cacgacgcge tgtatcgetg gatcaaatct gtcgatcctt 4080
cccgeceggt gcagtatgaa ggeggeggag ccgacaccac ggecaccgat attatttgee 4140
cgatgtacgc gcgegtggat gaagaccage ccttcccgge tgtgcegaaa tggtecatca 4200
aaaaatggct ttegetacct ggagagacge goccgetgat cctttgegaa tacgeccacg 4260
cgatgggtaa cagtcttggce ggtttcgeta aatactggca ggegttteogt cagtatccce 4320
gtttacaggg cggcttegte tgggactggy tggatcagtc getgattaaa tatgatgaaa 4380
acggcaaccce gtggteggct tacggeggtg attttggega tacgecgaac gatcgecagt 4440
tctgtatgaa cggtctggtc tttgocgace geacgcegea tcocagogetyg acggaagceaa 4500
aacaccagca geagktttte cagttcegtt tatcegggea aaccatcgaa gtgaccageg 4560
aatacctgtt ccgteatage gataacgage tectgcactg gatggtggcg ctggatggta 4620
agcegetgge aagéggtgaa gtgoctetgg atgtegctcee acaaggtaaa cagttgattg 4680
aactgcctga actaccgcag ccggagagcg ccgggcaact ctggctcaca gtacgegtag 4740
tgcaaccgaa cgcgaccgea tggtcagaag ccgggeacat cagegectgg cageagtgge 4800
gtctgécgga aaacctcagt gtgﬁcgctcc ccgeegegte ccacgecate cegeatctga 4860
ccacgagega aatggatttt tgcatcgage tgggtaataa gegttggeaa tttaacegec 4920
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200480043938. 6 Fro % R H134/1365T
agtcaggctt tctttcacag atgtggattg gcgataaaaa acaactgctg acgccgetge 4980
gcgatcagtt cacccgtgea ccgeotggata acgacattgg cgtaagtgaa geogaccogea 5040
ttgaccctaa cgectgggte gaacgetgga aggcggeggg ccattaccag gecgaagceag 5100
cgttgttgea gtgcacggca gatacacttg ctgatgeggt getgattacg accgctcacg 5160
cgtggcagca tcaggggaaa acctt%ttta tcagccggaa aacctaccgg attgatggta 5220
gtggtcaaat ggcgattacce gttgatgttg aagtggcgag cgatacaccg catccggeqe 5280
ggattggcct gaactgccag ctggcgcagyg tagcagageg ggtaaactgg ctcggattag 5340
ggccgcaaga aaactatcec gaccgectta ctgecgectg ttttgacege tgggatctge 5400
cattgtcaga catgtatacc ccgtacgtcet tcecgagega aaacggtcetg cgctgcggga 5460
cgcgecgaatt gaattatgge ccacaccagt ggegeggega cttccagtte aacatcagec 5520
gctacagteca acagcaactg atggaaacca gecategeca tcetgcetgecac geoggaagaag 5580
gcacatggct gaatatcgac ggtttccata tggggattgg tggcgacgac tcctggagcc 5640
cgtcagtatc ggcggaatta cagctgagcg ccégtcgcta ccattaccag ttggtetggt 5700
gtcaaaaata ataaagccga attctgcaga tatccagcac agtggcggcc gctageacaa 5760
aaataaaaaa aga;agggcg actgtgagac atgggctaaa gaggageggce cgctegagte 5820
tagaactagt ggatcagctt tgctgettge acttcagagt tctaggagag tecctectag 5880
tctcotectet ccgaggaggt accgagacct caaaataaag gagtgattge cttactgcceg 5940
agtggagagt gattactgag cggcecggtgt atcgggagtce gtcccttaét ctgtgcaata 6000
ccagagcgge tctegeagee gacctcgagg gggggeccta ttctatagtg tcacctaaat 6060
gctagagcte getgatcage ctcgactgtg ccttcetagtt gocagecate tgttgtitge 6120



200480043938. 6 Fro % R 135/13651
ccctcecceyg tgecttectt gaccctggaa ggtgccacte ccactgtcoct ttcectaataa 6180
aatgaggaaa ttgcatcgea ttgtctgagt aggtgtcatt ctattectggyg gggtggggtg 6240
gggcaggaca gcagggggga ggattgggaa gacaatagca ggcatgctgg ggatgeggtg 6300
ggctctatgg cttctgagge ggaaagaacce agtggeggta atacggttat ccacagaate 6360
aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa 6420
aaaggecgeg ttgetggegt ttttccatag getcocgceoce ectgacgage atcacaaaaa 6480
tcgacgctca agtcagaggt ggcgaaacee gacaggacta taaagatace aggegtttcece 6540
ccetggaage teectegtge getctoctgt tecgaccetg ccgettaceg gatacétgtc 6600
cgcetttcte ccttegggaa gegtggeget ttetcatage tcacgetgta ggtatcteag 6660
tteggtgtag gtegttegeot ccaagetagg ctgtgtgqac gaacccceeg ttcageccga 6720
cegetgegee ttatecggta actategtet tgagtecaac cecggtaagac acgact;atc €780
gcecactggea gcagcecactg gtaacaggat tagcagaécg aggtatgtag gcggtgctac 6840
agagttcttg aagtggtgge ctaactacgg ctacactaga aggacagtat ttggtatctg €900
cgctetgetg aagccagtta ccttcoggaaa aagagttggt agetcttgat ccggcaaaca 6960
aaccaccgct ggtageggtg gtttttttgt ttgeaagecag cagattacgc gcagaaaaaa V7O2O
aggatctcaa gaagatcctt tgatcttttc tacggggtcet gacgetcagt ggaacgaaaa 7080
ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt 7140
aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaacctg atcaggactc 7200
ttecttttca tgaacaataa aactgtetge ttacataaac agtaatacaa ggggtgttat 7260
gagccatatt caacgggaaa cgtcttgete taggccgega ttaaattcca acatggatge 7320
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200480043938. 6 Fro B R H136/136 1T
tgatttatat gggtataaat gggctcgecga taatgtcggg caatcaggtg cgacaatcta 7380
tcgattgtat gggaagececg atgcgecaga gttgtttctg aaacatggca aaggtagcgt 7440
tgccaatgat gttacagatg agatggtcag actaaactygg ctgacggaat ttatgectet 7500
tcegaccatec aagcatttta tccgtactcc tgatgatgea tggttactca ccactgegat 7560
ccccgggaéa acagcattcc aggtattaga agaatatcct gattcaggtg aaaatattgt 7620
tgatgcgetg gecagtgttce tgcgeceggtt geattegatt cotgtttgta attgtecttt 7680
taacagcgat cgecgtatttc gtctcgcteca ggcgcaatca cgaatgaata acggtttggt 7740
tgatgcgagt gattttgatg acgagcgtaa tggctggect gttgaacaag totggazaga 7800
aatgcataaa cttitgccat tctcacecgga ttcagtcgtce actcatggtg atttctcact 7860
tgataacctt atttttgacg aggggaaatt aataggttgt attgatattg gacgagtcgg 7920
aatcgcagac cgataccagg atcttgcorat cctatggaac tgecteggtg agttttotee 7980
ttcattacag aaacggcttt ttcaaaaata tggtattgat aatcctgata tgaataaatt 8040
gcagtttcat ttgatgcteg a@gagttttt ctaagaattc gcgcaattaa ccctcactaa 8100
agggaacaaa agctgggtac cgggccc 8127

253



200480043938. 6

iw BB M A
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\rev/

CAEV X 48 RNAGIH FH B A5 [ 4 K> 9189 bp]
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: 1-8