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1. —Fh EL A pii ¥ PPOJE PR T E Y pBUE4 1 1 - PPORUTTHL A4 , HUERHEAE T, G RIA BAME
A B,

Frid FRiE @AM E LR R R AR W R oo R B /NI TaU3 J53 3 T-A, ATiiPPO
LRI sgRNAL & 1E 1A

FridFRiEEBRMAE LR FUHKIR BT R ol B3 1B, EoKCas94mhd /5 51| . 41k
¥B;

B iR PPOKE K] (1) sgRNAF JF 1 WISEQ 1D NO. 10F7R 5

Frid K Cas9%mht /7 F WISEQ 1D NO. 13Ff7R s

Frid Ja 3 ¥ AR P FI1WISEQ 1D NO. 1R/ s

FIrid Ja s FBFFFIISEQ 1D NO. 2H17R 5

FriR % 1E7-AP B WISEQ 1D NO. 3ff K 5

BT 2% 1 7B S UISEQ 1D NO.4F77R;

FTiR pBUE4 11 -PPOXN IGCE AR & i ARCFE ], AT AR e JE K Aybar FE A ;

Fri& pBUE411-PPOX G EAA KL R ¥ #1 WISEQ 1D NO. 7FT7R .

2 ARYEBCHZE K 1 Pk () pBUE4 11 -PPOXU TGk M , HARFEAE T+, ik FRIA A ELAR o] i 7
HISEQ ID NO.5Ff7N;

Frid RIEGBEARTT 47 FISEQ 1D NO.6Ff 7

FITIR Rk GANL T v id R I8 S BRY bl , 3k AR X SBAH B R 1

3. UNAUREE SR 1 82 iR i pBUE4 11 -PPOXX JGHR AR A A4 2 7 v, HAFAEAE T, B35 a0~ 25
IR

S11: MR 4 HE 7] PPOJE PR ¥ T H: s gRNA , sgRNAM) 5 4% H B A B 1 72 PPO- gR 1 - TaU3-F
PPO-gR1-TaU3-R, RIPPO-gR1-TaU3-F/F4I#ISEQ ID NO.8FT7~,PP0O-gR1-TaU3-R/F 51 UISEQ
ID NO.9ff7R;

S12: ¥ P IRS116 AT sgRNAM 255 T 4% H BR IE AT W R A0 AN IR K TE B U BE , SRS 717 5 R
P ﬂiiﬁ”ﬁaﬁﬂ%ﬁngNA

S13: | PR il ¥4 N ) B Bsa Tl V) pBUE4L 1844 , [alW & Prik J3 ) 1A Frik 26 1B FA.
Frid J3 3B+ Fﬁﬁ%m%lsaﬁwa:}#ﬁx

S14 : %425 BES13[RIUS 1 pBUEA 1 1#R AR A B FND BRS 123K 45 1 WU s g RNAE 1o T4 3% 32l F
TR RN, %9“: 5 2% IR pBUE4 11 - PPOXL TT AR A% .

4 ARYE BRI EL K 3 Frid (1) pBUEA 11 - PPOXL TG # A ) A4 2 77 V2%, HARFAEAE T+, B PPOJE [A]
JNGENBANK ACCESSION NUMBER:EF070147. 11 7~HIDNA.

5. AR E SR 1 - 34E — T AT ik pBUE4 11 - PPOXI T 35 44 7 [ A /N 3 IR 3L HR PPO 3 [K] Rk 7K
SRR

6 . QAR EE 3R 1 - 34F— T iR pBUE4 11 - PPOXY I #5447 /N 22 Ty € PR st B v B 87

7. ABUR)EE 3R 1 - 34F— T iR pBUE4 11 - PPOXY JT 344 7 15 1 2 e PR /N 22 v ) i o

8 . — T M) FH 2 DR g 56 e A1 /N 22 K RE 22 By e A Bl 2 B 1) 7 v, FURRAEAE T, s n s 22
IR

S LA AN R ZE 3R 1 - 34F— T BT iR i pBUE41 1 - PPORLU TG A 5

S2 P BRS13R15 (1) pBUE4 11 - PPOX Tt %k M 188 ink AR AT B 2 A 2158 /N 22 v, SRAR % B TR

3
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— A AERRERE RN S M A LS ENTE

BRARGE
(00011 AR B Ko — Ml 0] FH & TR 2 4 o AU /DN 224 WL 20 By SR A i 25 1) 5 3%, Je T 2k R I
FEAIIH, -

BHREAR

[0002] /NFEMEFLH ZEYEALEE (Polyphenol oxidase,PPO) 25 5 5| ECTH A #8525 , M T 520
T ] it F8) 1 B2 o /N 22 THDRY HH R PPOYIE AN o 4 AP RL IR 3 %6 2 A, AEL AT LA g 88 Ty A T o ot o
LA A7 I AR T (A AR 50 - 70 % o 3R AR 22 /N 32 0 A TRy € B AN RE 6 2 N 255K, 1H
o B 77 BB i I T AR SR P 1a] T Hds Dng e 700 680 77 X 38003 ) B R A R
it (Bezoyl peroxide,BPO) & — R4 A7, 2 Hil (3 FY f5e ) ¥ RO THIAD 1 3 791 « BPOF) 73 fige
W2 PP R R 2y B4) 85 8 JHE U v AT 75, K U] B FHBPOGE A 1) T M A2 FL i) ity 2 5| g 1 e v
B o BRI, AR A AR sl 3357 26 I 38 13 71018 o Bt ) ) £ AIRPPO/INZZ i RIS 35 5, 4 0) 1 1)
b (RN 257 A S RN, o 3 1 70 8 ke BT B ORI T 3728 ()R AR 5t Rt , 35
B HATARPPOVE M ) /1N 22 i A2 e T o it (P MR AT o R I S 2 AE

[0003]  /INZEFFREPPOTE 11 32 B 32 A T+ 58 — [RIEAF b e PR B 4% , 70 r T~ 2ALAI2DL,
2AL - IQTLA 2 Ri%E K, TTlik % 37.9-50.0% 5 7 T-2DL L [QTLTT MR H25.0-29.1%
(D.J.Sun,Z.H.He,X.C.Xia,L.P.Zhang,C.F.Morris,R.Appels,W.J.Ma,H.Wang.A novel
STS marker for polyphenol oxidase activity in bread wheat.Mol Breeding, 2005,
16:209-218) o | FH ¥ 7 50 % 45 R Te B 2A R 2D Y 8 44 b /INF2 K7 b PPOJE IR ) 4= 3 g AT 7 471
I PR A 0T J5k DR () T REEAT 1 WP BRAIE - Ppo- Al Ppo-D13 AL & — /M 1731 bl 1A
HE (X.Y.He,Z.H.He,L.P.Zhang,D.J.Sun,C.F.Morris,E.P.Furerst,and X.C.Xia.Allelic
variation of polyphenol oxidase (PPO) genes located on chromosomes 2A and 2D
and development of functional markers for the PPO genes in common wheat,Theor
Appl Genet,2007,115:47-58.) , A fhd— 2% & 57T R IR ) 2 Ik (64kD) , H ALK 4 (X
FEAARAE IR 95 % LA b, IR AR T B AT [ AL ¢ 2, 9 ) FHRNAT R [R] 2308
2AFN2D_E HIPPOFER F it 1 fE A,

b LIS

[0004] AR BATENR 1 ERILAE EARKIA L , PRAL—FhR FH 2 8] g 5 AR /N 22 6L 22 1 4
AT B 1R 7 4 o AR R B IR 7 vl I ) e B A B PPO RS [R] T i (1Y) 3 # #4 pBUE4 11 - PPO,
I 3o 2 R 2 A T R R A I L R PPOZEE R ) R IE B 7K P o

[0005]  — b AL A m 4 PPORE Rl T BE I pBUE411 - PPORUIG#R 1 , B3 IS BAFI R 1A BB
[0006]  FridRE AR LIEZR N HRKERE W N ok Brid =k 5 /N E K Tal3 J5 3+
A, FITiRPPOJE (R ) sgRNA L 2% 11 FA 5

[0007]  FridREZBEAE LiFZ NI RAERE W R otE: Brid J5 3B, Brid £ KCas9
Yt 75 BTk 2 1E B,
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[0008]  Ht—3D1, AT IRPPOZE K] [ s gRNAR /7 51 WISEQLO A 7 5

[0009] Pk £ KCas9%whd 7 51 WISEQL3F 7 5

[0010] vk J3 8 F-ARI 7 FIAnSEQL T 7R 5

[0011] ik JB 8hFB/F 5 WISEQ2 7 5

[0012]  Prik 1k FAF HIUISEQ3Fw 5

[0013] AR ZX 1L-FBF FANSEQ4 ST/ o

[0014]  #E—2D1Y, Frid Rk S ABAR T 417 51ISEQS Fr R 5

[0015]  Firid FRik BB EAR AT 417 51| SEQ6 TR 5

[0016] Ptk Tk EAN T T iR RiA GBI B, RiL S AR R IA S B H A BE,

[0017]  #F—2P1, FridpBUE411-PPOXUIGEAAIE &8 HitEbric 2 K, bar A .

[0018]  Ht—2B1, AiRpBUE41 1 - PPOXU I HAAR HIAZ R R FE 41 N SEQT T 7~

[0019]  —Fh# % iR pBUEA11-PPORUIGER AR I 5 1, IR N T S5 IR

[0020] ST 1ARHE 4 [ PPOJE PR ¥ i1 H: sgRNA, sgRNAK B 4% HF EE % B [ /2 PPO- gR1 - TaU3-F Al
PPO-gR1-TaU3-R, EJPPO-gR1-TaU3-F 5 ¥ 4NSEQSHT 7 , PPO-gR1-TaU3-R/F 1| HISEQI AT 7~ ;
[0021]  S1244 5 IR G B s gRNAY 2 5% T2 1% 1 R AT B R A AR KO XU , SR8 75 A
R A ity ) XUBE sgRNA 5

[0022]  S13H|FHPFR il ¥4 N UIRGBsa Il 1) pBUEAL 1844 , 1WA Frid JH 3 1A BT ik ¢ 17
AR JEBlTB iR 8 1k FBIR E AR B B 5

[0023]  S14%4 2 FRS13[aU ¥ pBUEA 1 14 A7 i B AN XUEE s gRNAHE o T4 42 g gk AT e 42 e N
SR 5 24 ¥ pBUEA 11 - PPORUITT# 4

[0024] 33— (), Frik PPOJE: K 7] JGENBANK ACCESSION NUMBER:EF070147.1 (VERSION
ABK62801. 1) fl 7~ ¥JDNA,

[0025] & P iR pBUE4 1 1 - PPORUIT 244k 17 % Jik AT 4 A 5% 5 B 2 T i T A BH () AR
.

[0026]  Jifrif pBUE411-PPORL TG A FT B T B A /N 22 IR FLH PPOJE PR F ik 7K~

[0027]  FirikpBUE411-PPOXUIGH AL /NG Ky BB R A S

[0028]  FTi&pBUE411-PPORUIGE R TERE B 46 3L K /N B B s 5% B DR R /N 22 ARG, BT
A B B LRl /N 22 R Th A 1 RS A

[0029] A HIIE PR 47— BIDNA v B I, ik DNA Jv BT HHPPOEE R () 51 5 s gRNAZH %, L 31
HARE 017 F1ISEQLOFT 7

[0030]  — 7] P 32k [R] s BB PR ARG /N 22 4R 22 oy SR AL B S B 1) V2, 0 40 2D B

[0031]  S1#y%—FlpBUE411-PPOXLIGE A ;

[0032]  S24% P IES13R43 1 pBUE4 11 - PPOX T 5 M 1o A FF 1 % 1b 315 Jl /N 22 v, SR A9 4%
FERIINEE

[0033] B iRk :

[0034] A<k B @ Ik Ry PR 51 3 B BE gRNAR W 11, MU 1 mT DA S PPOJE DR 44 1 B 11 3R
IR AR, AT LA /N 22 PPOSEER] o £E S fm B Hh i I — AN DR G A0 T A, 3t AT S 3 2k R 2H 7K
IR PR S RIS PPOJE R R TR , AT B AR /N 224 KE 2 Iy A AL B 2 &2, B D TR 4B 7R, $2
TRy B o AR U B O R S R TR BOR B R /N2 TR 9 1 2, 3 v /N 22 in 1 b o ik )
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A

B &135% ER

[0035]  [&]1PPOJER I 4mig X .

[0036]  [&2pBUE411#4ABsalFg 1) vk K .

[0037] K| 3#{ A PPOFE [KICRISPR/Cas9 55 4 % A& pBUE4 11 - PPOI /7> 4%
[0038]  PE|4Bari 4% Sk Aol % KL LR /N 22 HEL R

[0039] XI55 A /N PPOJE K (1) 4 S & LWL T 51 o

[0040]  [E65AR AL /N PPORLH (1) #E S LR T 41«

[0041] &I 755 AE R I AR Y (1 PPOJE DR A% 7 R 17 41 L X

[0042] &I 8 AE TR I 5 AR Y [ PPOJE [K i HE T B LR 7 H1I L Xof e
[0043]  [&|9H i - tomAS: %% 3[R #k 2 PPOJEE K] A psi B

[0044] P& 102 K gmfH Pk 3R BO0) BRABRL MR FFRr PPOJE R A R IA

B A

[0045] DA F) < it 45 46 - B8 2 b PR AR A i WD L ANBIR S8 A R W o 1 o S it 437+ 1 S 5
J7 WA LA , Y598 BT v - T IR St b B A RESATRL, an ek A , 3 8 A
i A AR ) R D KA R o DA ST A5 v ) e B e, ST B R SR, 4 ST
P5{8 . PCRA™ 14 P 75 1 v DR L g W DNA Jy BRI 2 I 75 1) TAE 1288 6t 1) v B3 m WA e 75 1) g g [
WA 5 DA A s 2 B 75 S 3 ) B OO = AR A o TR B BRI S B RAR A, B
FRAEEC AT 7 P ENLER I B B 252, 4E R R APUAE R DL AR W H Sigma s | AHY)
CRISPR/Cas9%: K 4w 4k 74 ApBUE411 , &4 /N2 U3 3 57 TaU3, LA i 5lsgRNA, Cas9p il
TRABHEDFER B AL 3mGC & B s M RHE , 2 W h& B E A AL 25 05 7 JE ] o AR Sk
58 %= i I K B B8 B A% A2E . coli DHba,

[0046]  T4i%E+:EF .DNA Marker DL2000ZEiR 77 H Takara’y &) ;FastPfu.2%Taq Mix.DH5a
2y Akt XA A 7 B d N VB Bsal-HE W EINEBA & s B ) 51 0t 75 5 2 Rk
ERAEMIEOARA R A~ w & B AR

[0047]  FRIAHH LA I 514

Gk JF51(5°-3")
PPO-gR1-TalJ3-F GGCGGAAGAAGACGCTGCTGTTCC
PPO-gR1-TaU3-R AAACGGAACAGCAGCGTCTTCTTCT

[0048] pBUE411-F TTGTAAAACGACGGCCAGTG
pBUE411-R TGCACTGCAGGCATGCAA
Primer-F ggagtgagtacggtgtec ATATTGTTAAGGTAACCACAGA
Primer-R gagttggatgetggatge TGCCCATGTCCTCCAAGTT

(00491 /NFZ gl Al WL th 28 8 AR BHBE AR B B AT 38 & (0 AT R 4 21 2385 97 RE 77 1K) 7 il
J5, 23 AT L AR A8 AR A AR 7E P 3R A

[0050]  JsApBUE4 11405 41 224 52 41 THT 7 (17430bp) , Hy o [ AL R 27 LA TR A 4
FAINCINE KN 2 /R &
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[0051]  SBG 451 IR FRAR I Ha) 7

[0052] 1. %E[HPPOMsgRNAR 131t

[0053]  fE/NFZ i b JWIL EL 4 $E TaPPORE RN 1 52 81, 41388 P B LI LT, 1 RIIebmic e 91
HEL10PPOJE R [ gRNA 81, 3l 2 20893 J5 = R b0 PAMFF 1), SENCB MR Fe o /N3 1 %
FEF 1100 % AL iZ R K 17345 %, @ M uiCRISPRdirect (http://
crispr.dbcls. jp/) 7EPPOKE A ) 4ifid [X T4 1ANIE A B FT $EAL 5, 7EPAMEE /41T $% 21 20bp /77
) Fr BU € NELFF 81, sgRNAJF 51126 5E NGAAGAAGACGCTGCTGTTCC .

[0054] 2. sgRNAHJIE K N X EEHTTE L,

[0055]  PPOE [ ) sgRNAKI 2% o ligo /e 1 & BE R BRAE M H R A IR 2 7] 5 A, He
sgRNA FE A% B R X B2 [ /2 PPO- gR1-TaU3-FAIPPO-gR1-TaU3-R (R 1) , SI#H 1 kil 2R b I
#5772 5 pBUE4 1 1A Hh ¥ F7 B UL L o 43 77 K s gRNAIY 2 5% 01 1 go AT B PR AL, , HL H231R KIE Ak
WUHE , # 24 : PPO-gR1-TaU3-F (10uM) : 4ul,PPO-gR1-TaU3-R (10uM) :4uL, 10X T4 PNK
buffer:1.5uL,PNK: 1uL,ATP: 1uL,ddH20%} & 15uL . 2 P FEPCRIH 1 F Bl 4% 41847 :37°C,
30min;95°C,bBmin;ramp to 25°Cat5°C/min (0.08°C/s) .o & /K & bBmin, Z J5 H IR
HE=ER.

[0056]  3.pBUE411%L A LAk

[0057]  FiBsalff) A V)EEUIpBUE4L 124K 3h , B Uk ) RIS Stk 304 B, IRIWCs 3 i 3
FITFA TR ETABTdR JA 3 7B ik ¢ 1B 7 BRI SR 7 Belilg Ul vk B i 2B 7, 1A
pBUE411 HBsalfi# )] ; 29DL2000 Marker;3 H1kb Marker.

[0058]  4.pBUE411% 1A 5 sgRNARIE % [ M

[0059] EHEMNAKZRAN:5X1igation Buffer 2ul,annealed oligo duplex 4uL,
pBUE411/Bsal 2ul (100ng) ,T4 ligase 1uL,ddH20%ME100L,25C30minikAT i KM o
[0060] 5. %4k

[0061]  RfiE 4 =W A R AT T B 4H TURL 48 7 Ak B DH S 32 S A1 MY, 2 J5 T°LB (kan) ~F
B IR R K G, Pk o B AT R PCR %S & Sl 5, 5149 ) /& pBUE4 11 -F#1
pBUE411-Ro il Fy> 45 5 (W& 3) Aax il 2] 1 sgRNAF$E 7 471 , [R] iy 76 48 77 41) b YA il 21 1 TaU3
JRENT A, e 46 1 B s g RNA SR TE A 8 A 2 » DI 2H 36 1F N\ pBUE41 1 XUt RIS #
{4, IE B T PPOFFJCRISPR/ Cas 9 35k K] S 4 2 A A4 S i T o

[0062]  SEHG 51 2 J5 [R] 2 4 A 1) e A A /N 22

[0063]  1.55FRFERCH]: WL #kKan Wang (ed.) ,Agrobacterium Protocals:Volume 1,
Methods in Molecular Biology,vol.1223D0I10.007/978-1-4939-1695-5 15,Spring
SciencetBusinedd Media New York 2015

[0064] 2. AT BHE AL  UBERY 15 22 45 10 /N SRR T, HORL UVE L 7E IR IO RT — AR AT B BT
PR, 160r, 28 FE R F5 24/, BT AER UF Jo , JT A8 & AT B R MU I VT 1 . 5ml
BOE L, I Aul ZBE T A (0. 1) Y257 N TH 88 5 1R B VAR G50 B I TR S s s
FrdE b, 23 G RE IR 3R LR E I BIR B 55 IR 2k EEEEIR5 K, 258 G A e B R e By
FrAEl b 3 DS UF B IR0, 725 . 5 15 TR A7 T g 55 77 2 J o K @473 D1 i e A% 38 i ade 15
2 b,

[0065]  Fdsf LI B 4 55 9 1L, #E25 . 5L RS IR R G By IR 2 8 A V) FI ke 2 i ), RINA
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PUMEI A R B A B 7R 28 b o Ptk A — B SR A B 8 0 BUE A SR 1) K 3 Ea K
AREE

[0066]  BIPIR i ANAE € 0 F A AN EE AL S o A 3 A 1 4 mT AR DR /N A oKk TR —
AN N N Z PR B[R — 4k b TR R A T R, BN, SR ZE RIS S EA L

[0067]  df 455 R 0L, JRU 225 FE 55 7= 56 P G IR (16h) £5 752 8 . FE AR 2 I , H idk B l K Fr /
T A 2R U AR /NG B AR B — e RN AT DLEUREAS I o

[0068] 3. A% B[R] 1 (1) S AL A e

[0069] 3. 1TOAH 3k PRI ik 55 FH 4 %65 o T SR AR i ik

[0070]  H T IR LT FHE A _ET-DNAX 38 cas9. bar flgRNA = FKiAHE ,, HrhbarL A
[ R BRI 2 R R, O & A A B R DR 71 2, BF b S H S Ja A 26 721057
Bl AT LA BT 2 15 A bar R PR, B PCRY™ 3G PR i vy 25 o BTt , FRATTLA A% 8 R AR R A 9 I
PEXT R, ) FH bar 22 DR MR 751 B quid ckes t 1 x TV 26 252 D] /IS 582 TOREL R 330 AT A% W, 9775 32 o1 42
BB B AR AR

[0071]  HUFEIEIA P 3-5em, BN . SmES O E A, FA BB A0 5 J5 I A\ Buf fer 500uL, i A
Bari 4t 4%, # B omin, MR 2% B om i Bl s s , 256 i RO B, 156 AR % Bk
B B 23 REHA R A A

[0072] S5 IR ART/R, BEG 1 - 109 TORFF A T, 1IN BHVEXT BR, 125 B 14 % JE, AR
1,3,4,5,6,7,8, LOR IR &5, SFAMERTFR 1145 5%, JyPaPEYE 2, 9t Il — 471, SR 1%
Sof P — 38 1-10, 2 M FEePP0-01,-02,-03,-04,-05,06,-07,-08,-09,-10.

[0073] 3. 2TOARHE L RIAE MRPSY 3 K {45 S ME - B AN SR AR A % 5

[0074]  H bR g 2 75 A D0 75 2200 P EAT 45 5, AR SR F R v AR S0IR A R A2 7= (1)
Hi - TOMZS K] G o7 et K AR 7] 46 o 123 711 6 38 i PORYZ: [ 3 56 ol v il 8 42 P22 b 2, 3 G -
TOMTE & 3K {1 B 2 AR AT 22 1 ot 22 A0 s 78 S A5 5 o R R R [ ) 796 000 e e 1 51 4 (31
H ¥ IPrimer-FAIPrimer-R) XfPPOREAT Y 3G , 338 = W) 2 Jim 3% 2 v R B0 - B R R A
/INZZ PPORE K] () B A= BY A% T IR 7 51 AnSEQL Ll 7~ , LAt T () S 2L 18 17 Z an I 5 Pl 7, SRAZAA (1)
H 2 R TR 7 1 AnSEQL 2 F , HHE SR TR 7 S WE 6 Fr , W& Lu X, ePPO- 2% 2E
TE+8BTAL AL H IR Ik /D 2B GT , FE AL FF HI I+ 111340 I TGA , AR B, | 4% 1B B 05 1, it
AR SRR I SR AT & L AZ IR P B B LE e 65 SR 7 o, B e R I RIZR A58
B AR Y RN SR AR AR AT 22 S0 00, RIE R 7 51 B X 45 B AN B ST s , bic A 2K € 1 38 40 A B
A T RN G AR 22 13098

[0075] 45— #BPCRJ Wik % : LS pBUEA 11 - PPOJE PRI 4 /N 22 M AR - Fr DNA 9 B4R 1ul, i 57
G2 X Tag Master Mix 10wL,Primer-FfIPrimer-R (F81) (10uM) %0.5uL,Nuclease-
free Water M & AFA 42200l . PCR S N 2544 : 94 CAE P 2min; 94 CAF 4305 ,65°C & 14:30s,
72°C ZEAH120s , FE33ANEER s 55 J5 72 °C LE 1 5min . PCREE T 5 B 5L E5 IS 4 5k Jis i, Wk A% I PCR ™
Y, iR B bR A7 AE B Rt R

[0076] 2 JG AT 55 —#CPCRI N, R & -H IHL -TOM Mix 12ul, PSS —%EPCR= 4 AAR AR
M 1uL,Nuclease-free WaterfM EAEFI = 20uLl . PCR W AEFF : 94 °CAZ 14 2min ; 94 °C A M
30s,57° CHE H30s,72°C 1EMH25s , F33AMEIA s Ft 5 72°C 4EfH5min,

[0077] 3 B4~ o ik B0 ARSI« dn B 9T~ (BE L 1- 12 AN [E) B s L X bk 2, M
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JNDL2000 marker, ——3R /NI & RANL SARIEAR L) , 76 B AL i S22 MR GT , L Eb X
ePPO- 2 AL FE+88T AL I AZ IR ek /D 2 N B GT , 75 R AL 7 H1If1)+1 11340 U TGA , A8 i 1 ¢ 1k
T G R R PR AT &b

[0078] 3. 3KEDN ZmAH Pk &t PPOJE A 1) A &40y

[0079] [ FHRNAprep PurefB#) S RNASEHUEGHIE ORMR , Akt , o ] $ H Ik DR R AR Ao
RRAE R AN R i & B 3 (7214 21 F128DPA) FFALSARNA , Ao Il 5 2 B DR ik R AE PRI AN [F) & B
HAPPOZE [A] 1) AH X 2k & o 2 T /N2 KR PPO [R] 05 25 DX c DNA T 1) ) 1) £ < 4k R0 22 3 1 11t
BE A4 G A VB DI PR 4 (7] 905 35 AT () PR < 14 51 40, FHT-qRT-PCRASL M . 738 /N 22 B-ac t i ndi& K]
YE NN SR . qRT-PCR WAK %2 : 2 X SYBR Green Mix 5ulL,Primer-FfIPrimer-R (1) (10
uM) #%-0.51L,50ng cDNA,Nuclease-free WaterfMEAEFRE100L . NV FEF : 95 CAM:Bmin;
95 CALE M 155,60 CEE20s, 72°CHEMH20s , FLA0NMPEFR 5N B DA bk Rk HU3A £ % &
RN FEARIREAREE 5 R R WNE 107 (K 7xP<0. 05, WIR /R B AEAY) |, KL (A g 4
Pk 2 PPOJE: IR 1) Rk B 0 2 PR AR

[0080]  F%2 HI¥FE%I (2)

PPO PPO-F CGCAACCTTCTCCGTGGCCTT
PPO-R ATCGCGCCTCGACCTTTGTCC
[0081] . ,
B-actin Actin-F CTGATCGCATGAGCAAAGAG
Actin-R CCACCGATCCAGACACTGTA

[0082]  3.4PPOJE 1t &

[0083]  FRHXO.25g[HIKp A i, LAARIR 18y AJEA, A 3ml pH6. 5/ 50mmol /L MOPSZE it
W PRI HE30min, 2R JE I 1mL120mmo1 /LAF 2K — Wy , #& % ) M 20min, T-10000g/min & s
10min, PLGZ MU AR — By 50 R, B B35 MR AE 405 nmill i W G AR o B AN 2 B BR800 7 34>
A E S A BRI =R a5 AR, 5 R BRI RN AL (13 16min-1g-
D), 2R gmfE ok RFF R 2 W S LB (PPOYEPE) 3 MK (8. 72min-1g-1) .
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[0001]
[0002]
[0003]
[0004]
[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]

SEQUENCE LISTING

<110>
<120>
<130> 0
<160> 13
<170>
210> 1

211> 527
<212> DNA
213>
<400> 1

catgaatcca
ggtaatgtgt
tagttggcegg
taattgacaa
atggaaagct
agaaaaagcc
cagcagccca
gggegetgge
gggagcagaa
<210> 2

211> 1992
<212> DNA

N5

aaccacacgg
gaatattata
cagggagagt
gtagatactg
gatgcacgga
atacgagact
ccaacctcac
gctgetgtge

ccagcttata

213> NILJF%

<400> 2

ctgcagtgca
agttataaaa
tctttataca
tatcagtgtt
gtattttgac
ttttgcaaat
gtttagggtt
agcctctaaa
taaaatagaa
aactaaggaa
cgagtctaac
cggecacggcea
acttgctcceg
ggcaggcggc
ctcetteget

tcceccaacct

gcgtgaccceg
aattaccaca
tatatttaaa
ttagagaatc
aacaggactc
agcttcacct
aatggttttt
ttaagaaaac
taaaataaag
acatttttct
ggacaccaac
tctetgtege
ctgtcggceat
ctcctectee
ttccettect
cgtgttgtte

L AR A8 ARV A 27 Bt i S P
] FH 2k K] A e /N 2 PR 22 I A Tl

PatentIn version 3.3

agttcaaatt
tctgtecgtge
tttaacattg
acatttgaga
aaaaggaaag
gatgtctctce
gggccagcaa
agcagcacgt

ageggagges

gtcgtgececce
tatttttttt
ctttactcta
atataaatga
tacagtttta
atataatact
atagactaat
taaaactcta
tgactaaaaa
tgtttcgagt
cagcgaacca
tgcectcetgga
ccagaaattg
tctcacggcea
cgeeegeegt

ggagcgcaca

cccacagatt
aaaattgcct
actagcgtgce
agagcttctg
aaaaagccat
agatgggcecg
ttacgagtcc
ctaacattag

cggcaccaag

tctctagaga
gtcacacttg
cgaataatat
acagttagac
tctttttagt
tcatccattt
ttttttagta
ttttagtttt
ttaaacaaat
agataatgcc
gcagcgtcege
ccectetega
cgtggcggag
cggcagctac
aataaataga

cacacacaac

11

SEINE

aaggctcgte
ggcctgeaca
tgataatttg
aactgttatt
actttttttt
ggatctgtct
ttctaaaagc

tcccaccteg

aagcgge 527

taatgagcat
tttgaagtge
aatctatagt
atggtctaaa
gtgcatgtgt
tattagtaca
catctatttt
tttatttaat
accctttaag
agcctgttaa
gtcgggccaa
gagttccget
cggcagacgt
gggggattcce
caccccectee

cagatctccce

cgtcgcacaa
attgctgtta
tgagaaataa
agtaacaaaa
aggtaggaaa
atctagcagg
tcecegeegag

ccagtttaca

tgcatgtcta
agtttatcta
actacaataa
ggacaattga
tctecttttt
tccatttagg
attctatttt
aatttagata
aaattaaaaa
acgccgtcega
gcgaagcaga
ccaccgttgg
gagccggceac
tttcccaccg
acaccctctt

ccaaatccac

60

120
180
240
300
360
420
480

60

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



FF

5l %R

CN 111139261 B 2/16 7T
[0042] ccgteggeac cteegetteca aggtacgecg ctegtectee ccececcececee ctetetacet 1020
[0043] tctctagatc ggegttecegg tccatggtta gggececggta gttcectactte tgttcatgtt 1080
[0044] tgtgttagat ccgtgtttgt gttagatccg tgetgetage gttcgtacac ggatgegace 1140
[0045] tgtacgtcag acacgttctg attgctaact tgccagtgtt tctctttggg gaatccetggg 1200
[0046] atggctctag ccgttcecgea gacgggatcg atttcatgat tttttttgtt tcgttgecata 1260
[0047] gggtttggtt tgcccttttc ctttatttca atatatgecg tgeacttgtt tgtcgggteca 1320
[0048] tcttttcatg cttttttttg tcttggttgt gatgatgtgg tctggttgge cggtegttet 1380
[0049] agatcggagt agaattctgt ttcaaactac ctggtggatt tattaatttt ggatctgtat 1440
[0050] gtgtgtgeca tacatattca tagttacgaa ttgaagatga tggatggaaa tatcgatcta 1500
[0051] ggataggtat acatgttgat gcgggtttta ctgatgcata tacagagatg ctttttgttc 1560
[0052] gcttggttgt gatgatgtgg tgtggttgeg cggtecgttca ttecgttctag atcggagtag 1620
[0053] aatactgttt caaactacct ggtgtattta ttaattttgg aactgtatgt gtgtgtcata 1680
[0054] catcttcata gttacgagtt taagatggat ggaaatatcg atctaggata ggtatacatg 1740
[0055] ttgatgtggg ttttactgat gcatatacat gatggcatat gcagcatcta ttcatatget 1800
[0056] ctaaccttga gtacctatct attataataa acaagtatgt tttataatta ttttgatctt 1860
[0057] gatatacttg gatgatggca tatgcagcag ctatatgtgg atttttttag ccctgectte 1920
[0058] atacgctatt tatttgcttg gtactgtttc ttttgtcgat getcaccetg ttgtttggtg 1980
[0059] ttacttctgc ag 1992

[0060] <210> 3

[0061]  <211> 291

[0062]  <212> DNA

[0063] <213> NLF%

[0064]  <400> 3

[0065] tttttttttt cgttttgeat tgagttttct ccgtcgeatg tttgcagttt tattttccgt 60
[0066] tttgcattga aatttctcecg tctcatgttt gecagegtgtt caaaaagtac gcagectgtat 120
[0067] ttcacttatt tacggcgcca cattttcatg ccgtttgtge caactatcce gagctagtga 180
[0068] atacagcttg gcttcacaca acactggtga cccgetgace tgetcgtace tcgtaccgte 240
[0069] gtacggcaca gcatttggaa ttaaagggtg tgatcgatac tgettgetge t 291

[0070] <210> 4

[0071] <211> 571

[0072]  <212> DNA

[0073]  <213> N T¢I

[0074]  <400> 4

[0075] aagcggccag cggegacgaa gaaggegggg caggegaaga agaagaagtg agctcagage 60
[0076] tttcgttegt atcatcggtt tcgacaacgt tcgtcaagtt caatgcatca gtttcattge 120
[0077] gcacacacca gaatcctact gagtttgagt attatggcat tgggaaaact gtttttcttg 180
[0078] taccatttgt tgtgcttgta atttactgtg ttttttattc ggttttcget atcgaactgt 240
[0079] gaaatggaaa tggatggaga agagttaatg aatgatatgg tccttttgtt cattctcaaa 300
[0080] ttaatattat ttgttttttc tcttatttgt tgtgtgttga atttgaaatt ataagagata 360
[0081] tgcaaacatt ttgttttgag taaaaatgtg tcaaatcgtg gecctctaatg accgaagtta 420
[0082] atatgaggag taaaacactt gtagttgtac cattatgctt attcactagg caacaaatat 480
[0083] attttcagac ctagaaaagc tgcaaatgtt actgaataca agtatgtcct cttgtgtttt 540
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[0084] agacatttat gaactttcct ttatgtaatt t 571

[0085] <210> 5

[0086] <211> 915

[0087]  <212> DNA

[0088] <213> ANTLJ¥%

[0089]  <400> 5

[0090] catgaatcca aaccacacgg agttcaaatt cccacagatt aaggctcgtc cgtcgcacaa 60
[0091] ggtaatgtgt gaatattata tctgtcgtge aaaattgcct ggectgecaca attgetgtta 120
[0092] tagttggcgg cagggagagt tttaacattg actagcgtge tgataatttg tgagaaataa 180
[0093] taattgacaa gtagatactg acatttgaga agagcttctg aactgttatt agtaacaaaa 240
[0094] atggaaagct gatgcacgga aaaaggaaag aaaaagccat actttttttt aggtaggaaa 300
[0095] agaaaaagcc atacgagact gatgtctctc agatgggeccg ggatctgtet atctagecagg 360
[0096] cagcagccca ccaacctcac gggccagcaa ttacgagtcc ttctaaaage tcccgecgag 420
[0097] gggegetgge getgetgtge agcageacgt ctaacattag tcccacctcg ccagtttaca 480
[0098] gggagcagaa ccagcttata agcggaggcg cggcaccaag aageggegga agaagacget 540
[0099] gctgtteegt tttagageta gaaatagcaa gttaaaataa ggectagtccg ttatcaactt 600
[0100] gaaaaagtgg caccgagtcg gtgetttttt ttttcgtttt geattgagtt ttctcecgteg 660
[0101] catgtttgeca gttttatttt ccgttttgea ttgaaatttc tccgtctcat gtttgecageg 720
[0102] tgttcaaaaa gtacgcagct gtatttcact tatttacggec gccacatttt catgeccgttt 780
[0103] gtgccaacta tcccgageta gtgaatacag cttggettca cacaacactg gtgacccget 840
[0104] gacctgeteg tacctcgtac cgtcgtacgg cacagcattt ggaattaaag ggtgtgatcg 900
[0105] atactgcttg ctget 915

[0106] <210> 6

[0107]  <211> 6799

[0108]  <212> DNA

[0109]  <213> N5

[0110]  <400> 6

[0111] ctgcagtgeca gegtgacceg gtcgtgecee tctctagaga taatgagcat tgecatgtcta 60
[0112] agttataaaa aattaccaca tatttttttt gtcacacttg tttgaagtgc agtttatcta 120
[0113] tctttataca tatatttaaa ctttactcta cgaataatat aatctatagt actacaataa 180
[0114] tatcagtgtt ttagagaatc atataaatga acagttagac atggtctaaa ggacaattga 240
[0115] gtattttgac aacaggactc tacagtttta tctttttagt gtgcatgtgt tctecttttt 300
[0116] ttttgcaaat agcttcacct atataatact tcatccattt tattagtaca tccatttagg 360
[0117] gtttagggtt aatggttttt atagactaat ttttttagta catctatttt attctatttt 420
[0118] agcctctaaa ttaagaaaac taaaactcta ttttagtttt tttatttaat aatttagata 480
[0119] taaaatagaa taaaataaag tgactaaaaa ttaaacaaat accctttaag aaattaaaaa 540
[0120] aactaaggaa acatttttct tgtttcgagt agataatgcc agcctgttaa acgccgtega 600
[0121] cgagtctaac ggacaccaac cagcgaacca gcagegtcge gtcgggecaa gegaageaga 660
[0122] cggcacggea tctctgtcge tgectetgga cccctetega gagttcecget ccacegttgg 720
[0123] acttgctceg ctgtecggeat ccagaaattg cgtggeggag cggecagacgt gagecggeac 780
[0124] ggcaggegge ctectectee tctcacggea cggecagetac gggggattee ttteccaccg 840
[0125] ctectteget ttceettect cgeccgeegt aataaataga cacccectec acaccetett 900
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[0126] tccccaacct cgtgttgttc ggagegecaca cacacacaac cagatctcce ccaaatccac 960
[0127] ccgtcggecac ctcegettea aggtacgeeg ctegtectee ceccececee ctetetacet 1020
[0128] tctctagate ggegttecegg tccatggtta gggeccggta gttetactte tgttcatgtt 1080
[0129] tgtgttagat ccgtgtttgt gttagatccg tgctgetage gttcgtacac ggatgegace 1140
[0130] tgtacgtcag acacgttctg attgctaact tgccagtgtt tctectttggg gaatcctggg 1200
[0131] atggctctag ccgttccgea gacgggatcg atttcatgat tttttttgtt tcgttgecata 1260
[0132] gggtttggtt tgceetttte ctttatttca atatatgeecg tgcacttgtt tgtegggtca 1320
[0133] tcttttcatg cttttttttg tcttggttgt gatgatgtgg tetggttggg cggtegttet 1380
[0134] agatcggagt agaattctgt ttcaaactac ctggtggatt tattaatttt ggatctgtat 1440
[0135] gtgtgtgeca tacatattca tagttacgaa ttgaagatga tggatggaaa tatcgatcta 1500
[0136] ggataggtat acatgttgat gcgggtttta ctgatgcata tacagagatg ctttttgttc 1560
[0137] gecttggttgt gatgatgtgg tgtggttgge cggtegttea ttecgttcectag atcggagtag 1620
[0138] aatactgttt caaactacct ggtgtattta ttaattttgg aactgtatgt gtgtgtcata 1680
[0139] catcttcata gttacgagtt taagatggat ggaaatatcg atctaggata ggtatacatg 1740
[0140] ttgatgtggg ttttactgat gcatatacat gatggcatat gcagcatcta ttcatatget 1800
[0141] ctaaccttga gtacctatct attataataa acaagtatgt tttataatta ttttgatctt 1860
[0142] gatatacttg gatgatggca tatgcagcag ctatatgtgg atttttttag ccctgectte 1920
[0143] atacgctatt tatttgcttg gtactgtttc ttttgtcgat gectcaccctg ttgtttggtg 1980
[0144] ttacttctge agccctagge ctactagatg gattacaagg accacgacgg ggattacaag 2040
[0145] gaccacgaca ttgattacaa ggatgatgat gacaagatgg ctccgaagaa gaagaggaag 2100
[0146] gttggcatce acggggtgee agetgetgac aagaagtact cgatcggect cgatattggg 2160
[0147] actaactctg ttggctggec cgtgatcacc gacgagtaca aggtgccctc aaagaagttc 2220
[0148] aaggtcctgg gcaacaccga tcggcattcc atcaagaaga atctcattgg cgetectectg 2280
[0149] ttcgacagecg gecgagacgge tgaggetacg cggetcaage gecaccgecceg caggeggtac 2340
[0150] acgcgcagga agaatcgcat ctgctacctg caggagattt tctccaacga gatggegaag 2400
[0151] gttgacgatt ctttcttcca caggctggag gagtcattce tcgtggagga ggataagaag 2460
[0152] cacgagcgge atccaatctt cggcaacatt gtcgacgagg ttgectacca cgagaagtac 2520
[0153] cctacgatct accatctgeg gaagaagctc gtggactcca cagataagge ggacctcege 2580
[0154] ctgatctacc tcgctctgge ccacatgatt aagttcaggg gecatttect gatcgagggg 2640
[0155] gatctcaacc cggacaatag cgatgttgac aagctgttca tccagctcgt gcagacgtac 2700
[0156] aaccagctct tcgaggagaa ccccattaat gegtcaggeg tcgacgegaa ggetatcetg 2760
[0157] tccgetagge tctcgaagtc tcggegecte gagaacctga tcgeccaget gecgggegag 2820
[0158] aagaagaacg gcctgttcgg gaatctcatt gegetcagec tggggetcac geccaactte 2880
[0159] aagtcgaatt tcgatctcge tgaggacgcece aagctgcage tctccaagga cacatacgac 2940
[0160] gatgacctgg ataacctcct ggcccagatc ggegatcagt acgeggacet gttccteget 3000
[0161] gccaagaatc tgtcggacge catcctectg tctgatattc tcagggtgaa caccgagatt 3060
[0162] acgaaggctc cgctctcage ctccatgatc aagcgctacg acgagcacca tcaggatctg 3120
[0163] accctcctga aggegetggt caggcagceag ctccccgaga agtacaagga gatcttctte 3180
[0164] gatcagtcga agaacggcta cgctgggtac attgacggeg gggcctcteca ggaggagttce 3240
[0165] tacaagttca tcaagccgat tctggagaag atggacggca cggaggaget getggtgaag 3300
[0166] ctcaatcgeg aggacctcct gaggaagcag cggacattcg ataacggcecag catcccacac 3360
[0167] cagattcatc tcggggaget gcacgetatc ctgaggagge aggaggactt ctacccttte 3420
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[0168] ctcaaggata accgcgagaa gatcgagaag attctgactt tcaggatccc gtactacgtc 3480
[0169] ggcccacteg ctaggggecaa ctccegette gettggatga cccgecaagtc agaggagacg 3540
[0170] atcacgccgt ggaacttcga ggaggtggtc gacaagggeg ctagegetca gtegttcate 3600
[0171] gagaggatga cgaatttcga caagaacctg ccaaatgaga aggtgctcce taagcactcg 3660
[0172] ctcectgtacg agtacttcac agtctacaac gagctgacta aggtgaagta tgtgaccgag 3720
[0173] ggcatgagga agccggcttt cctgtctggg gagcagaaga aggccatcgt ggacctcetg 3780
[0174] ttcaagacca accggaaggt cacggttaag cagctcaagg aggactactt caagaagatt 3840
[0175] gagtgctteg attcggtcga gatctctgge gttgaggace gettcaacge ctceetgggg 3900
[0176] acctaccacg atctcctgaa gatcattaag gataaggact tcctggacaa cgaggagaat 3960
[0177] gaggatatcc tcgaggacat tgtgctgaca ctcactctgt tcgaggaccg ggagatgatc 4020
[0178] gaggagcgce tgaagactta cgeccatcte ttcgatgaca aggtcatgaa gcagctcaag 4080
[0179] aggaggaggt acaccggetg ggggaggetg agcaggaage tcatcaacgg cattcgggac 4140
[0180] aagcagtccg ggaagacgat cctcgacttc ctgaagageg atggcttcge gaaccgcaat 4200
[0181] ttcatgcage tgattcacga tgacagcctc acattcaagg aggatatcca gaaggctcag 4260
[0182] gtgagcggcce agggggactc gctgcacgag catatcgega acctegetgg ctegecaget 4320
[0183] atcaagaagg ggattctgca gaccgtgaag gttgtggacg agctggtgaa ggtcatggge 4380
[0184] aggcacaagc ctgagaacat cgtcattgag atggcccgge agaatcagac cacgcagaag 4440
[0185] ggccagaaga actcacgcga gaggatgaag aggatcgagg agggcattaa ggagetgggg 4500
[0186] tcccagatce tcaaggagca cccggtggag aacacgcecage tgcagaatga gaagcetctac 4560
[0187] ctgtactacc tccagaatgg ccgegatatg tatgtggacc aggagctgga tattaacagg 4620
[0188] ctcagcgatt acgacgtcga tcatatcgtt ccacagtcat tcctgaagga tgactccatt 4680
[0189] gacaacaagg tcctcaccag gtcggacaag aaccggggea agtctgataa tgttccttca 4740
[0190] gaggaggtcg ttaagaagat gaagaactac tggcgccage tcctgaatge caagetgatc 4800
[0191] acgcagcgga agttcgataa cctcacaaag gctgagaggg gegggetcete tgagetggac 4860
[0192] aaggcggget tcatcaagag gcagetggtc gagacacgge agatcactaa gcacgttgeg 4920
[0193] cagattctcg actcacggat gaacactaag tacgatgaga atgacaagct gatccgcgag 4980
[0194] gtgaaggtca tcaccctgaa gtcaaagctc gtctccgact tcaggaagga tttccagtte 5040
[0195] tacaaggttc gggagatcaa caattaccac catgcccatg acgcgtacct gaacgeggtg 5100
[0196] gtcggecacag ctctgatcaa gaagtaccca aagctcgaga gegagttcgt gtacggggac 5160
[0197] tacaaggttt acgatgtgag gaagatgatc gccaagtcgg agcaggagat tggcaagget 5220
[0198] accgccaagt acttcttcta ctctaacatt atgaatttct tcaagacaga gatcactctg 5280
[0199] gccaatggeg agatccggaa gegeccecte atcgagacga acggegagac gggggagate 5340
[0200] gtgtgggaca agggcaggga tttcgegacce gtcaggaagg ttctctccat gecacaagtg 5400
[0201] aatatcgtca agaagacaga ggtccagact ggcgggttct ctaaggagtc aattctgect 5460
[0202] aagcggaaca gcgacaagcet catcgecccge aagaaggact gggatccgaa gaagtacgge 5520
[0203] gggttcgaca geccccactgt ggectacteg gteetggttg tggegaaggt tgagaaggge 5580
[0204] aagtccaaga agctcaagag cgtgaaggag ctgctgggga tcacgattat ggagegetce 5640
[0205] agcttcgaga agaacccgat cgatttcctg gaggcgaagg gctacaagga ggtgaagaag 5700
[0206] gacctgatca ttaagctccc caagtactca ctcttcgage tggagaacgg caggaagegg 5760
[0207] atgctggett cecgetggega getgecagaag gggaacgage tggetetgee gtccaagtat 5820
[0208] gtgaacttce tctacctgge ctcccactac gagaagctca agggecagecce cgaggacaac 5880
[0209] gagcagaagc agctgttcgt cgagcagcac aagcattacc tcgacgagat cattgagcag 5940
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[0210] atttccgagt tctccaageg cgtgatcctg gecgacgega atctggataa ggtectetee 6000
[0211] gcgtacaaca agcaccgega caagccaatc agggagecagg ctgagaatat cattcatcte 6060
[0212] ttcaccctga cgaacctcgg cgeccetget getttcaagt acttcgacac aactatcgat 6120
[0213] cgcaagaggt acacaagcac taaggaggtc ctggacgcga ccctcatcca ccagtcgatt 6180
[0214]  accggcctct acgagacgeg catcgacctg tctcagetcg ggggegacaa geggecageg 6240
[0215] gcgacgaaga aggcggggea ggegaagaag aagaagtgag ctcagagett tcgttcgtat 6300
[0216] catcggtttc gacaacgttc gtcaagttca atgcatcagt ttcattgecge acacaccaga 6360
[0217] atcctactga gtttgagtat tatggcattg ggaaaactgt ttttcttgta ccatttgttg 6420
[0218] tgecttgtaat ttactgtgtt ttttattcgg ttttcgetat cgaactgtga aatggaaatg 6480
[0219] gatggagaag agttaatgaa tgatatggtc cttttgttca ttctcaaatt aatattattt 6540
[0220]  gttttttctc ttatttgttg tgtgttgaat ttgaaattat aagagatatg caaacatttt 6600
[0221] gttttgagta aaaatgtgtc aaatcgtgge ctctaatgac cgaagttaat atgaggagta 6660
[0222] aaacacttgt agttgtacca ttatgcttat tcactaggca acaaatatat tttcagacct 6720
[0223] agaaaagctg caaatgttac tgaatacaag tatgtcctct tgtgttttag acatttatga 6780
[0224] actttccttt atgtaattt 6799

[0225] <210> 7

[0226]  <211> 16230

[0227]  <212> DNA

[0228]  <213> N T¢I

[0229]  <400> 7

[0230] gtaaacgctc ttttctctta ggtttacccg ccaatatatc ctgtcaaaca ctgatagttt 60
[0231] aaactgaagg cgggaaacga caatctgatc caagctcaag ctgctctage attcgecatt 120
[0232] caggctgege aactgttggg aagggegatc ggtgegggee tcttegetat tacgecaget 180
[0233] ggcgaaaggg ggatgtgctg caaggcgatt aagttgggta acgccagggt tttcccagte 240
[0234] acgacgttgt aaaacgacgg ccagtgccaa gcttcatgaa tccaaaccac acggagttca 300
[0235] aattcccaca gattaaggct cgtccgtcge acaaggtaat gtgtgaatat tatatctgte 360
[0236] gtgcaaaatt gcctggectg cacaattget gttatagttg geggecaggga gagttttaac 420
[0237] attgactagc gtgctgataa tttgtgagaa ataataattg acaagtagat actgacattt 480
[0238] gagaagagct tctgaactgt tattagtaac aaaaatggaa agctgatgca cggaaaaagg 540
[0239] aaagaaaaag ccatactttt ttttaggtag gaaaagaaaa agccatacga gactgatgtc 600
[0240] tctcagatgg gccgggatct gtctatctag caggcagecag cccaccaacce tcacgggeca 660
[0241] gcaattacga gtccttctaa aagctcccge cgaggggege tggegetget gtgeagecage 720
[0242] acgtctaaca ttagtcccac ctcgccagtt tacagggagc agaaccaget tataagcgga 780
[0243] ggcgeggeac caagaagegg cggaagaaga cgetgetgtt ccgttttaga getagaaata 840
[0244] gcaagttaaa ataaggctag tccgttatca acttgaaaaa gtggcaccga gtcggtgett 900
[0245] tttttttteg ttttgecattg agttttctee gtcgeatgtt tgcagtttta ttttecegttt 960
[0246] tgcattgaaa tttctccgte tcatgtttge agecgtgttca aaaagtacge agetgtattt 1020
[0247] cacttattta cggcgccaca ttttcatgee gtttgtgeca actatcccga getagtgaat 1080
[0248] acagcttgge ttcacacaac actggtgacc cgctgacctg ctegtaccte gtaccgtegt 1140
[0249] acggcacagc atttggaatt aaagggtgtg atcgatactg cttgetgeta agettgeatg 1200
[0250] cctgcagtge agegtgacce ggtegtgece ctctctagag ataatgagea ttgecatgtet 1260
[0251] aagttataaa aaattaccac atattttttt tgtcacactt gtttgaagtg cagtttatct 1320
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[0252] atctttatac atatatttaa actttactct acgaataata taatctatag tactacaata 1380
[0253] atatcagtgt tttagagaat catataaatg aacagttaga catggtctaa aggacaattg 1440
[0254] agtattttga caacaggact ctacagtttt atctttttag tgtgcatgtg ttctecctttt 1500
[0255] tttttgcaaa tagcttcacc tatataatac ttcatccatt ttattagtac atccatttag 1560
[0256] ggtttagggt taatggtttt tatagactaa tttttttagt acatctattt tattctattt 1620
[0257] tagcctctaa attaagaaaa ctaaaactct attttagttt ttttatttaa taatttagat 1680
[0258] ataaaataga ataaaataaa gtgactaaaa attaaacaaa taccctttaa gaaattaaaa 1740
[0259] aaactaagga aacatttttc ttgtttcgag tagataatgc cagcctgtta aacgccgtcg 1800
[0260] acgagtctaa cggacaccaa ccagcgaacc agcagcegteg cgtcgggcca agegaagecag 1860
[0261] acggcacgge atctctgteg ctgectetgg accecteteg agagttcecge tccaccgttg 1920
[0262] gacttgctcc getgteggea tccagaaatt gegtggegga geggeagacg tgagecggea 1980
[0263] cggcaggegg cctectecte ctetecacgge acggecageta cgggggatte cttteccace 2040
[0264] gctccttecge tttecccttee tegeccgeeg taataaatag acacccccte cacaccctet 2100
[0265] ttccccaace tegtgttgtt cggagegecac acacacacaa ccagatctce cccaaatcca 2160
[0266] cccgteggea cctccgette aaggtacgee getegtecte cecceceece cetetetace 2220
[0267] ttctctagat cggegtteceg gtccatggtt agggeccggt agttctactt ctgttcatgt 2280
[0268] ttgtgttaga tccgtgtttg tgttagatcc gtgctgetag cgttegtaca cggatgegac 2340
[0269] ctgtacgtca gacacgttct gattgctaac ttgccagtgt ttctctttgg ggaatcctgg 2400
[0270] gatggctcta geegttecge agacgggatce gatttcatga ttttttttgt ttegttgecat 2460
[0271] agggtttggt ttgccetttt cctttatttc aatatatgec gtgecacttgt ttgtegggte 2520
[0272] atcttttcat getttttttt gtcttggttg tgatgatgtg gtctggttgg geggtegtte 2580
[0273] tagatcggag tagaattctg tttcaaacta cctggtggat ttattaattt tggatctgta 2640
[0274] tgtgtgtgee atacatattc atagttacga attgaagatg atggatggaa atatcgatct 2700
[0275] aggataggta tacatgttga tgcgggtttt actgatgcat atacagagat getttttgtt 2760
[0276] cgettggttg tgatgatgtg gtgtggttgg geggtegtte attecgtteta gatcggagta 2820
[0277] gaatactgtt tcaaactacc tggtgtattt attaattttg gaactgtatg tgtgtgtcat 2880
[0278] acatcttcat agttacgagt ttaagatgga tggaaatatc gatctaggat aggtatacat 2940
[0279] gttgatgtgg gttttactga tgcatataca tgatggcata tgcagcatct attcatatge 3000
[0280] tctaaccttg agtacctatc tattataata aacaagtatg ttttataatt attttgatct 3060
[0281] tgatatactt ggatgatggce atatgcagca gctatatgtg gattttttta geccctgeectt 3120
[0282] catacgctat ttatttgctt ggtactgttt cttttgtcga tgctcaccet gttgtttggt 3180
[0283] gttacttctg cagccctagg cctactagat ggattacaag gaccacgacg gggattacaa 3240
[0284] ggaccacgac attgattaca aggatgatga tgacaagatg gctccgaaga agaagaggaa 3300
[0285] ggttggecatec cacggggtge cagetgetga caagaagtac tcgatcggece tcgatattgg 3360
[0286] gactaactct gttggctggg ccgtgatcac cgacgagtac aaggtgecct caaagaagtt 3420
[0287] caaggtcctg ggcaacaccg atcggecattc catcaagaag aatctcattg gegetctect 3480
[0288] gttcgacagc ggcgagacgg ctgaggetac geggetcaag cgecaccgeee geaggeggta 3540
[0289] cacgcgcagg aagaatcgca tctgctacct gcaggagatt ttctccaacg agatggegaa 3600
[0290] ggttgacgat tctttcttcc acaggctgga ggagtcattc ctcgtggagg aggataagaa 3660
[0291] gcacgagcgg catccaatct tcggcaacat tgtcgacgag gttgectace acgagaagta 3720
[0292] ccctacgatc taccatctge ggaagaaget cgtggactcce acagataagg cggacctceg 3780
[0293] cctgatctac ctcgetetgg cccacatgat taagttcagg ggeccatttce tgatcgaggg 3840
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[0294] ggatctcaac ccggacaata gcgatgttga caagctgttc atccagctcg tgcagacgta 3900
[0295] caaccagctc ttcgaggaga accccattaa tgcgtcagge gtcgacgcga aggctatcet 3960
[0296] gtcecgetagg ctetegaagt cteggegeet cgagaacctg atcgeccage tgecgggega 4020
[0297] gaagaagaac ggcctgttcg ggaatctcat tgcgctcage ctggggetca cgeccaactt 4080
[0298] caagtcgaat ttcgatctcg ctgaggacge caagctgecag ctctccaagg acacatacga 4140
[0299] cgatgacctg gataacctcc tggcccagat cggegatcag tacgeggace tgttectege 4200
[0300] tgccaagaat ctgtcggacg ccatcctect gtectgatatt ctcagggtga acaccgagat 4260
[0301] tacgaaggct ccgetctcag cctccatgat caagegetac gacgagcacc atcaggatct 4320
[0302] gaccctcetg aaggegetgg tcaggeagea getcccegag aagtacaagg agatcttcett 4380
[0303] cgatcagtcg aagaacggct acgctgggta cattgacgge ggggectete aggaggagtt 4440
[0304] ctacaagttc atcaagccga ttctggagaa gatggacgge acggaggage tgetggtgaa 4500
[0305] gctcaatcge gaggacctce tgaggaagca geggacattc gataacggcea gecatcccaca 4560
[0306] ccagattcat ctcggggagc tgcacgectat cctgaggagg caggaggact tctacccttt 4620
[0307] cctcaaggat aaccgcecgaga agatcgagaa gattctgact ttcaggatcc cgtactacgt 4680
[0308] cggcccacte getaggggea actccecgett cgettggatg acccgcaagt cagaggagac 4740
[0309] gatcacgccg tggaacttcg aggaggtggt cgacaaggge getagegetce agtcgttcat 4800
[0310] cgagaggatg acgaatttcg acaagaacct gccaaatgag aaggtgctce ctaagcactc 4860
[0311] gctcctgtac gagtacttca cagtctacaa cgagctgact aaggtgaagt atgtgaccga 4920
[0312] gggcatgagg aagccggett tcetgtectgg ggagcagaag aaggecatcg tggacctcecet 4980
[0313] gttcaagacc aaccggaagg tcacggttaa gcagctcaag gaggactact tcaagaagat 5040
[0314] tgagtgcttc gattcggtcg agatctctgg cgttgaggac cgettcaacg cctecetggg 5100
[0315] gacctaccac gatctcctga agatcattaa ggataaggac ttcctggaca acgaggagaa 5160
[0316] tgaggatatc ctcgaggaca ttgtgctgac actcactctg ttcgaggacc gggagatgat 5220
[0317] cgaggagcgce ctgaagactt acgcccatct cttcgatgac aaggtcatga agcagctcaa 5280
[0318] gaggaggagg tacaccggct gggggagget gagcaggaag ctcatcaacg gecattcggga 5340
[0319] caagcagtcc gggaagacga tcctcgactt cctgaagage gatggettcg cgaaccgcaa 5400
[0320] tttcatgcag ctgattcacg atgacagcct cacattcaag gaggatatcc agaaggctca 5460
[0321] ggtgagcgge cagggggact cgetgecacga geatatcgeg aacctcgetg getcgecage 5520
[0322] tatcaagaag gggattctgc agaccgtgaa ggttgtggac gagectggtga aggtcatggg 5580
[0323] caggcacaag cctgagaaca tcgtcattga gatggcccgg gagaatcaga ccacgcagaa 5640
[0324] gggccagaag aactcacgcg agaggatgaa gaggatcgag gagggcatta aggagetggg 5700
[0325] gtcccagate ctcaaggage acccggtgga gaacacgeag ctgcagaatg agaagctcta 5760
[0326] cctgtactac ctccagaatg gccgegatat gtatgtggac caggagetgg atattaacag 5820
[0327] gctcagegat tacgacgtcg atcatatcgt tccacagtca ttcctgaagg atgactccat 5880
[0328] tgacaacaag gtcctcacca ggtcggacaa gaaccgggge aagtctgata atgttcctte 5940
[0329] agaggaggtc gttaagaaga tgaagaacta ctggcgccag ctcctgaatg ccaagetgat 6000
[0330] cacgcagcgg aagttcgata acctcacaaa ggctgagagg ggegggetet ctgagetgga 6060
[0331] caaggcggge ttcatcaaga ggcagetggt cgagacacgg cagatcacta agcacgttge 6120
[0332] gcagattctc gactcacgga tgaacactaa gtacgatgag aatgacaagc tgatccgega 6180
[0333] ggtgaaggtc atcaccctga agtcaaaget cgtctcegac ttcaggaagg atttccagtt 6240
[0334] ctacaaggtt cgggagatca acaattacca ccatgcccat gacgegtacc tgaacgeggt 6300
[0335] ggtcggcaca gctctgatca agaagtaccc aaagctcgag agegagttcg tgtacgggga 6360
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[0336] ctacaaggtt tacgatgtga ggaagatgat cgccaagtcg gagcaggaga ttggcaagge 6420
[0337] taccgccaag tacttcttct actctaacat tatgaatttc ttcaagacag agatcactct 6480
[0338] ggccaatgge gagatccgga agegecccect catcgagacg aacggegaga cgggggagat 6540
[0339] cgtgtgggac aagggcaggg atttcgegac cgtcaggaag gttctctecca tgccacaagt 6600
[0340] gaatatcgtc aagaagacag aggtccagac tggecgggtte tctaaggagt caattctgee 6660
[0341] taagcggaac agcgacaagc tcatcgecccg caagaaggac tgggatccga agaagtacgg 6720
[0342] cgggttcgac agccccactg tggectacte ggteectggtt gtggegaagg ttgagaaggg 6780
[0343] caagtccaag aagctcaaga gcgtgaagga gcectgetgggg atcacgatta tggagegete 6840
[0344] cagcttcgag aagaacccga tcgatttcct ggaggcgaag ggctacaagg aggtgaagaa 6900
[0345] ggacctgatc attaagctcc ccaagtactc actcttcgag ctggagaacg gcaggaageg 6960
[0346] gatgctgget tcegetggeg agetgecagaa ggggaacgag ctggetetge cgtecaagta 7020
[0347] tgtgaacttc ctctacctgg cctcccacta cgagaagetc aagggcagece ccgaggacaa 7080
[0348] cgagcagaag cagctgttcg tcgagcagca caagcattac ctcgacgaga tcattgagca 7140
[0349] gatttccgag ttctccaage gegtgatcet ggecgacgeg aatctggata aggtcecctete 7200
[0350] cgcgtacaac aagcaccgeg acaagccaat cagggagcag getgagaata tcattcatct 7260
[0351] cttcaccectg acgaacctcg gegeccetge tgetttcaag tacttcgaca caactatcga 7320
[0352] tcgcaagagg tacacaagca ctaaggaggt cctggacgeg accctcatce accagtcgat 7380
[0353] taccggecctce tacgagacge gcecatcgacct gtctcagete gggggecgaca ageggecage 7440
[0354] ggcgacgaag aaggegggge aggegaagaa gaagaagtga getcagaget ttegttegta 7500
[0355] tcatcggttt cgacaacgtt cgtcaagttc aatgcatcag tttcattgeg cacacaccag 7560
[0356] aatcctactg agtttgagta ttatggcatt gggaaaactg tttttcttgt accatttgtt 7620
[0357] gtgcttgtaa tttactgtgt tttttattcg gttttcgcta tcgaactgtg aaatggaaat 7680
[0358] ggatggagaa gagttaatga atgatatggt ccttttgttc attctcaaat taatattatt 7740
[0359] tgttttttet cttatttgtt gtgtgttgaa tttgaaatta taagagatat gcaaacattt 7800
[0360] tgttttgagt aaaaatgtgt caaatcgtgg cctctaatga ccgaagttaa tatgaggagt 7860
[0361] aaaacacttg tagttgtacc attatgctta ttcactaggc aacaaatata ttttcagacc 7920
[0362] tagaaaagct gcaaatgtta ctgaatacaa gtatgtcctc ttgtgtttta gacatttatg 7980
[0363] aactttcctt tatgtaattt tccagaatcc ttgtcagatt ctaatcattg ctttataatt 8040
[0364] atagttatac tcatggattt gtagttgagt atgaaaatat tttttaatgc attttatgac 8100
[0365] ttgccaattg attgacaacg aattcgtaat catggtcata getgtttcet gtgtgaaatt 8160
[0366] gttatccget cacaattcca cacaacatac gagccggaag cataaagtgt aaagcctggg 8220
[0367] gtgcctaatg agtgagetaa ctcacattaa ttgegttgeg ctcactgece getttecagt 8280
[0368] cgggaaacct gtcgtgeccag ctgcattaat gaatcggcca acgegegggg agaggeggtt 8340
[0369] tgcgtattgg ctagagcage ttgccaacat ggtggagcac gacactctcg tctactccaa 8400
[0370] gaatatcaaa gatacagtct cagaagacca aagggctatt gagacttttc aacaaagggt 8460
[0371] aatatcggga aacctcctcg gattccattg cccagectate tgtcacttca tcaaaaggac 8520
[0372] agtagaaaag gaaggtggca cctacaaatg ccatcattgc gataaaggaa aggctatcgt 8580
[0373] tcaagatgce tctgeccgaca gtggtcccaa agatggaccce ccacccacga ggagcatcegt 8640
[0374] ggaaaaagaa gacgttccaa ccacgtcttc aaagcaagtg gattgatgtg ataacatggt 8700
[0375] ggagcacgac actctcgtct actccaagaa tatcaaagat acagtctcag aagaccaaag 8760
[0376] ggctattgag acttttcaac aaagggtaat atcgggaaac ctcctcggat tccattgece 8820
[0377] agctatctgt cacttcatca aaaggacagt agaaaaggaa ggtggcacct acaaatgcca 8880
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[0378] tcattgcgat aaaggaaagg ctatcgttca agatgcctct geccgacagtg gtcccaaaga 8940
[0379] tggaccccca cccacgagga gecatcgtgga aaaagaagac gttccaacca cgtcttcaaa 9000
[0380] gcaagtggat tgatgtgata tctccactga cgtaagggat gacgcacaat cccactatcc 9060
[0381] ttcgcaagac cttcctctat ataaggaagt tcatttcatt tggagaggac acgctgaaat 9120
[0382] caccagtctc tctctacaaa tctatctctc tcgagtctac catgagccca gaacgacgec 9180
[0383] cggccgacat ccgeegtgee accgaggegg acatgecgge ggtetgeace atcgtcaace 9240
[0384] actacatcga gacaagcacg gtcaacttcc gtaccgagec gcaggaaccg caggagtgga 9300
[0385] cggacgacct cgtecegtetg cgggageget atccetgget cgtegecgag gtggacggeg 9360
[0386] aggtcgeegg catcgectac gegggeccet ggaaggecacg caacgectac gactggacgg 9420
[0387] ccgagtcgac cgtgtacgte tcccecceegee accageggac gggactggge tccacgetet 9480
[0388] acacccacct gctgaagtcc ctggaggcac agggettcaa gagegtggte getgtcateg 9540
[0389] ggctgeccaa cgacccgage gtgegeatge acgaggeget cggatatgee cccecgeggea 9600
[0390] tgetgeggge ggeecggette aagcecacggga actggeatga cgtgggttte tggecagetgg 9660
[0391] acttcagcct gecggtacecg ccecegteegg tcetgecegt caccgagatt tgactcgagt 9720
[0392] ttctccataa taatgtgtga gtagttccca gataagggaa ttagggttcc tatagggttt 9780
[0393] cgctcatgtg ttgagcatat aagaaaccct tagtatgtat ttgtatttgt aaaatacttc 9840
[0394] tatcaataaa atttctaatt cctaaaacca aaatccagta ctaaaatcca gatcccccga 9900
[0395] attaattcgg cgttaattca gtacattaaa aacgtccgca atgtgttatt aagttgtcta 9960
[0396] agcgtcaatt tgtttacacc acaatatatc ctgccaccag ccagccaaca gctceccgac 10020
[0397] cggcagcteg gcacaaaatc accactcgat acaggcagec catcagtccg ggacggegte 10080
[0398] agcgggagag ccgttgtaag geggecagact ttgetcatgt taccgatget attcggaaga 10140
[0399] acggcaacta agctgccggg tttgaaacac ggatgatctc geggagggta gecatgttgat 10200
[0400] tgtaacgatg acagagcgtt gctgectgtg atcaccgegg tttcaaaatc ggetcegteg 10260
[0401] atactatgtt atacgccaac tttgaaaaca actttgaaaa agctgttttc tggtatttaa 10320
[0402] ggttttagaa tgcaaggaac agtgaattgg agttcgtctt gttataatta gettcttggg 10380
[0403] gtatctttaa atactgtaga aaagaggaag gaaataataa atggctaaaa tgagaatatc 10440
[0404] accggaattg aaaaaactga tcgaaaaata ccgctgecgta aaagatacgg aaggaatgtc 10500
[0405] tcctgetaag gtatataage tggtgggaga aaatgaaaac ctatatttaa aaatgacgga 10560
[0406] cagccggtat aaagggacca cctatgatgt ggaacgggaa aaggacatga tgctatgget 10620
[0407] ggaaggaaag ctgcctgttc caaaggtcct gcactttgaa cggecatgatg getggagcaa 10680
[0408] tctgetcatg agtgaggeeg atggegtect ttgetcggaa gagtatgaag atgaacaaag 10740
[0409] ccctgaaaag attatcgage tgtatgegga gtgecatcagg ctctttcact ccatcgacat 10800
[0410] atcggattgt ccctatacga atagcttaga cagccgetta gecgaattgg attacttact 10860
[0411] gaataacgat ctggccgatg tggattgcga aaactgggaa gaagacactc catttaaaga 10920
[0412] tccgegegag ctgtatgatt ttttaaagac ggaaaagccce gaagaggaac ttgtcetttte 10980
[0413] ccacggegac ctgggagaca gcaacatctt tgtgaaagat ggcaaagtaa gtggetttat 11040
[0414] tgatcttggg agaagcggeca gggeggacaa gtggtatgac attgecttet gegtecggte 11100
[0415] gatcagggag gatatcgggg aagaacagta tgtcgagcta ttttttgact tactggggat 11160
[0416] caagcctgat tgggagaaaa taaaatatta tattttactg gatgaattgt tttagtacct 11220
[0417] agaatgcatg accaaaatcc cttaacgtga gttttcgttc cactgagegt cagacccegt 11280
[0418] agaaaagatc aaaggatctt cttgagatcc tttttttctg cgegtaatct getgettgea 11340
[0419] aacaaaaaaa ccaccgctac cageggtggt ttgtttgecg gatcaagage taccaactct 11400
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[0420] ttttccgaag gtaactgget tcagcagage gcagatacca aatactgtcc ttctagtgta 11460
[0421] gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc tcgetctget 11520
[0422] aatcctgtta ccagtggetg ctgccagtgg cgataagtcg tgtcttaccg ggttggacte 11580
[0423] aagacgatag ttaccggata aggcgcagceg gtcgggetga acggggggtt cgtgeacaca 11640
[0424] gcccagettg gagegaacga cctacaccga actgagatac ctacagegtg agetatgaga 11700
[0425] aagcgccacg cttccecgaag ggagaaagge ggacaggtat ccggtaageg geagggtegg 11760
[0426] aacaggagag cgcacgaggg agcttccagg gggaaacgee tggtatcttt atagtcctgt 11820
[0427] cgggtttege cacctctgac ttgagegteg atttttgtga tgetcgtcag gggggcggag 11880
[0428] cctatggaaa aacgccagca acgeggectt tttacggtte ctggectttt getggeettt 11940
[0429] tgctcacatg ttcttteetg cgttatccee tgattctgtg gataaccgta ttaccgectt 12000
[0430] tgagtgagct gataccgctc geccecgeagecg aacgaccgag cgcagegagt cagtgagega 12060
[0431] ggaagcggaa gagegectga tgeggtattt tctecttacg catctgtgeg gtatttcaca 12120
[0432] ccgcatatgg tgcactctca gtacaatctg ctctgatgec gcatagttaa gccagtatac 12180
[0433] actccgetat cgetacgtga ctgggtcatg getgegecce gacacccgee aacacceget 12240
[0434] gacgcgcect gacgggcttg tctgcteceg geatccgett acagacaage tgtgaccgte 12300
[0435] tccgggaget geatgtgtca gaggttttca ccgtcatcac cgaaacgege gaggcagggt 12360
[0436] gccttgatgt gggcgeegge ggtcgagtgg cgacggegeg gettgteege gecetggtag 12420
[0437] attgcctgge cgtaggecag ccatttttga geggecageg gecgegatag gecgacgega 12480
[0438] agcggcgggg cgtagggage gcagegaccg aagggtagge getttttgea getettegge 12540
[0439] tgtgegetgg ccagacagtt atgcacagge caggegggtt ttaagagttt taataagttt 12600
[0440] taaagagttt taggcggaaa aatcgccttt tttctctttt atatcagtca cttacatgtg 12660
[0441] tgaccggttc ccaatgtacg gctttgggtt cccaatgtac gggttccggt tcccaatgta 12720
[0442] cggetttggg ttcccaatgt acgtgetatc cacaggaaac agaccttttc gaccttttte 12780
[0443] ccctgctagg gcaatttgee ctagcatctg ctccgtacat taggaaccgg cggatgette 12840
[0444] gcectegate aggttgeggt agegecatgac taggatcggg ccagectgee cegectecte 12900
[0445] cttcaaatcg tactccggeca ggtcatttga cccgatcage ttgegcacgg tgaaacagaa 12960
[0446] cttcttgaac tctceggege tgecactgeg ttcgtagatce gtecttgaaca accatctgge 13020
[0447] ttctgeettg cetgeggege ggegtgecag geggtagaga aaacggecga tgecgggate 13080
[0448] gatcaaaaag taatcggggt gaaccgtcag cacgtccggg ttcttgectt ctgtgatcte 13140
[0449] gcggtacatc caatcagcta getcgatcte gatgtactce ggecgecegg tttegetett 13200
[0450] tacgatcttg tagcggctaa tcaaggcttc accctcggat accgtcacca ggeggeegtt 13260
[0451] cttggeette ttecgtacget gecatggecaac gtgegtggtg tttaaccgaa tgecaggttte 13320
[0452] taccaggtcg tctttctget ttccgecate ggetecgecgg cagaacttga gtacgtceege 13380
[0453] aacgtgtgga cggaacacge ggeecgggett gtecteectte cetteceggt ateggttcat 13440
[0454] ggattcggtt agatgggaaa ccgecatcag taccaggtcg taatcccaca cactggecat 13500
[0455] gcecggeegge cctgeggaaa cctcectacgtg cececgtetgga agetegtage ggatcaccte 13560
[0456] gccagctcgt cggtcacget tcgacagacg gaaaacggec acgtccatga tgetgegact 13620
[0457] atcgegggtg cccacgtcat agagcatcgg aacgaaaaaa tctggttget cgtegecett 13680
[0458] gggcggette ctaatcgacg gegeaccgge tgecggeggt tgecgggatt ctttgeggat 13740
[0459] tcgatcageg gecgettgee acgattcace ggggegtget tetgectega tgegttgecg 13800
[0460] ctgggcggee tgegeggeet tcaacttete caccaggtca tcacccageg ccgegecgat 13860
[0461] ttgtaccggg ccggatggtt tgegaccget cacgecgatt cctegggett gggggtteca 13920
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[0462] gtgccattge agggccggea gacaacccag ccgettacge ctggecaace gecegtteet 13980
[0463] ccacacatgg ggcattccac ggcgtcggtg cctggttgtt cttgatttte catgecgeet 14040
[0464] cctttagecg ctaaaattca tctactcatt tattcatttg ctcatttact ctggtagetg 14100
[0465] cgcgatgtat tcagatagca gctcggtaat ggtcttgcet tggegtaccg cgtacatctt 14160
[0466] cagcttggtg tgatcctcecg ccggecaactg aaagttgacce cgettcatgg ctggegtgte 14220
[0467] tgccaggetg gecaacgttg cagecttget getgegtgeg cteggacgge cggeacttag 14280
[0468] cgtgtttgtg cttttgeteca ttttetecttt acctcattaa ctcaaatgag ttttgattta 14340
[0469] atttcagcgg ccagecgectg gacctegegg gecagegtege cctegggtte tgattcaaga 14400
[0470] acggttgtge cggcggegge agtgectggg tagetcacge getgegtgat acgggactca 14460
[0471] agaatgggca gctcgtacce ggeccagegee tcggecaacct caccgecgat gegegtgeet 14520
[0472] ttgatcgcce gegacacgac aaaggecget tgtagectte catccgtgac ctcaatgege 14580
[0473] tgcttaacca getccaccag gtcggeggtg geccatatgt cgtaaggget tggetgeace 14640
[0474] ggaatcagca cgaagtcggce tgccttgatc geggacacag ccaagtccge cgectgggge 14700
[0475] gcteegtega tcactacgaa gtcgegeegg ccgatggect tcacgtegeg gtcaategte 14760
[0476] gggcggtega tgecgacaac ggttageggt tgatcttcce geacggeege ccaatcgegg 14820
[0477] gcactgeeet ggggatcgga atcgactaac agaacatcgg ccccggegag ttgcagggeg 14880
[0478] cgggctagat gggttgegat ggtcgtettg cctgaccege ctttetggtt aagtacageg 14940
[0479] ataaccttca tgcgttccce ttgegtattt gtttatttac tcatcgecatc atatacgcag 15000
[0480] cgaccgecatg acgcaagetg ttttactcaa atacacatca cctttttaga cggeggeget 15060
[0481] cggtttctte ageggecaag ctggeeggee aggecgecag cttggeatca gacaaaccgg 15120
[0482] ccaggatttc atgcagccge acggttgaga cgtgegeggg cggetcgaac acgtaccegg 15180
[0483] ccgcgatcat ctcegecteg atctcttcgg taatgaaaaa cggttcgtee tggecgtect 15240
[0484] ggtgcggttt catgettgtt cetettggeg ttcatteteg geggecgeca gggegtegge 15300
[0485] ctcggtcaat gcgtcctcac ggaaggecacce gegecgeetg gecteggtgg gegtcactte 15360
[0486] ctcgetgege tcaagtgege ggtacagggt cgagegatge acgecaagea gtgecagecge 15420
[0487] ctctttcacg gtgcggectt cctggtegat cagetcgegg gegtgegega tctgtgecgg 15480
[0488] ggtgagggta gggcggggee caaacttcac gectegggee ttggeggect cgegeccget 15540
[0489] ccgggtgege tcgatgatta gggaacgetc gaactcggea atgecggega acacggtcaa 15600
[0490] caccatgcgg ccggeeggeg tggtggtgte ggeccacgge tetgecagge tacgecaggee 15660
[0491] cgecgeeggee tcetggatge getcggecaat gtccagtagg tcgegggtge tgegggecag 15720
[0492] gcggtetage ctggtcactg tcacaacgtc gecagggegt aggtggtcaa geatcetgge 15780
[0493] cagctceggg cggtegegee tggtgecggt gatctteteg gaaaacaget tggtgecagee 15840
[0494] ggccgegtge agttcggece gttggttggt caagtcctgg tcgteggtge tgacgeggge 15900
[0495] atagcccage aggccagegg cggegetett gttcatggeg taatgtctee ggttectagte 15960
[0496] gcaagtattc tactttatgc gactaaaaca cgcgacaaga aaacgccagg aaaagggcag 16020
[0497] ggcggcagee tgtcgegtaa cttaggactt gtgegacatg tecgttttcag aagacggetg 16080
[0498] cactgaacgt cagaagccga ctgcactata gcagcggagg ggttggatca aagtactttg 16140
[0499] atcccgaggg gaaccctgtg gttggeatge acatacaaat ggacgaacgg ataaaccttt 16200
[0500] tcacgccctt ttaaatatcc gttattctaa 16230

[0501] <210> 8

[0502] <211> 24

[0503]  <212> DNA
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[0504]  <213> N5

[0505]  <400> 8

[0506] ggcggaagaa gacgctgetg ttee 24

[0507] <210> 9

[0508] <211> 25

[0509]  <212> DNA

[0510] <213> ANTLJF#%

[0511]  <400> 9

[0512] aaacggaaca gcagcgtctt cttet 25

[0513] <210> 10

[0514]  <211> 20

[0515]  <212> DNA

[0516]  <213> N5

[0517]  <400> 10

[0518] gaagaagacg ctgctgttec 20

[0519] <210> 11

[0520] <211> 1734

[0521]  <212> DNA

[0522]  <213> F¥3

[0523]  <400> 11

[0524] atggagagca gtcgcatgce actgagtgee acccctcgea tgecatgeag cctccaaacc 60
[0525] cttgegegee geaaccttet cegtggectt cacctcecgga aggacgegag geagecacgg 120
[0526] cgtctctcag tctcatgega ggecgaccgge ggetgeegeg tcgaccgeeg tgaggtgete 180
[0527] cteggteteg geggegeege ggetgeeggt ctggecacgg acaaaggtcg aggegegate 240
[0528]  gccgegecca tccaggecce ggaccteege aactgecaaa cgeccgaget cccgaacacg 300
[0529] ccgceggaca ccaactgetg cccgacgeee ggeaccggea tcaccgactt cgtgetgeeg 360
[0530] ccegteteet cgeegeteeg cgtgegtecg gecagegeace tggtggacge ggggtaccetg 420
[0531] gccaagtacg agagggeegt ggegetcatg aagcagetge ccgecgacga ccegegeage 480
[0532] ttcgagcage agtggcacgt gcactgegee tactgegacg ccgectacga ccaggtcggg 540
[0533] ttccecggace tggagetcca gatacacaac tgetggetct tcttcccatg gecacaggtte 600
[0534] tacctctact tccacgagag gatcctcgge aagctcatcg gegacgacac cttcgegetg 660
[0535] ccecttetgga actgggacge gecggeegge atgacgetge cggecatcta cgecgacagg 720
[0536] tcgtegecge tctacgacga gaggegegac cccgegeace agecgeeggt getggtegac 780
[0537] cttgactcca gtgggtccga caccaatatc ccaagagacc agcagatcga cgagaacctc 840
[0538] aagatcatgt accgccagat gatttcgaac gcgaagaaga cgetgetgtt cctgggacag 900
[0539] ccgtaccgeg cecggegacca geeggacceg ggegeegget cecctggagaa cgtgecgeac 960
[0540] ggcacggtce acgtctggac tggegaccca aggecagecca acttggegga catgggeaac 1020
[0541] ttcttectegg cggegegega ceccatette ttegegeace acggecaacat cgaccgectg 1080
[0542] tggcacgtct ggegeggect ccgeccgage aacactgact tcaccgacce cgactggete 1140
[0543] gacgcegeet tcctetteta cgacgaggag geccgecceg tgegegtgeg cgtecgggac 1200
[0544] tgcetegace cggecgeget geggtacatg taccaggacg tcggectgee gtggetcaac 1260
[0545] gccaggeegg ccaaggegte cggegggacg ceggegeeeg ccaccacegg tacccteeet 1320
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[0546] gccaccectgg acagcaccat acgggtgacce gtgacgagge ccagggtgte gaggagecge 1380
[0547] cgggaaaagg acgaggagga ggaggtgetg gtegtggagg ggatcgagat cgecgaccat 1440
[0548] ttcaacaagt tcatcaagtt cgacgtgctg gtgaacgage ccgagggagg ggtggacgge 1500
[0549] acgccggega cggcgacggg gtactgegee gggagettcg cgcacacgee geacatggte 1560
[0550] cggeeccgagg agacgaggaa ggggteggte aagacggtgg cgaggttegg cgtgtgegac 1620
[0551] ctgatggacg acatcggagec ggacggegac cagacggtge tcgtgtcget cgtacccagg 1680
[0552] tgcggeggte agetggtcac cgtaggegge gtcagecatca getacctcaa gtga 1734
[0553] <210> 12

[0554]  <211> 1732

[0555]  <212> DNA

[0556]  <213> FF%

[0557]  <400> 12

[0558] atggagagca gtcgcatgec actgagtgec acccctcgea tgccatgcag cctccaaace 60
[0559] cttgecgegee gecaaccttet cegtggectt cacctcecgga aggacgegag gecagecacgg 120
[0560] cgtctctcag tctcatgecga ggegaccgge ggetgeegeg tegaccgecg tgaggtgete 180
[0561] ctcggtecteg geggegeege ggetgeeggt ctggecacgg acaaaggtcg aggegegate 240
[0562] gccgegecca tccaggecce ggacctcege aactgecaaa cgeccgaget cccgaacacg 300
[0563] ccgeecggaca ccaactgetg cccgacgece ggecaccggea tcaccgactt cgtgetgeecg 360
[0564] ccecgteteet cgeegeteeg cgtgegteecg gecagegeace tggtggacge ggggtaccetg 420
[0565] gccaagtacg agagggccgt ggegetcatg aagcagetge ccgecgacga cccgegeage 480
[0566] ttcgagcage agtggcacgt gcactgegee tactgegacg ccgectacga ccaggteggg 540
[0567] ttcceggace tggagetcca gatacacaac tgetggetcet tcttcccatg gecacaggtte 600
[0568] tacctctact tccacgagag gatcctcgge aagctcatcg gecgacgacac cttcegegetg 660
[0569] cccttctgga actgggacge gecggeegge atgacgetge cggecatcta cgecgacagg 720
[0570] tcgtcgeege tctacgacga gaggegegac cccgegeace agecgeeggt getggtegac 780
[0571] cttgactcca gtgggtccga caccaatatc ccaagagacc agcagatcga cgagaacctc 840
[0572] aagatcatgt accgccagat gatttcgaac gcgaagaaga cgetgettec tgggacagee 900
[0573] gtaccgcgee ggegaccage cggacceggg cgecggetee ctggagaacg tgecgeacgg 960
[0574] cacggtccac gtctggactg gcgacccaag gcagcccaac ttggeggaca tgggecaactt 1020
[0575] cttcteggeg gegegegace ccatcttett cgegecaccac ggecaacatcg accgectgtg 1080
[0576] gcacgtctgg cgeggectee geccgageaa cactgacttce accgaccceg actggetcega 1140
[0577] cgeegeette ctettetacg acgaggagge ccgeccegtg cgegtgegeg tecgggactg 1200
[0578] cctecgacceg geegegetge ggtacatgta ccaggacgte ggectgecgt ggetcaacge 1260
[0579] caggccggee aaggegtceeg gegggacgee ggegeccgee accaccggta cectecetge 1320
[0580] caccctggac agcaccatac gggtgaccgt gacgaggccc agggtgtcga ggagecgeeg 1380
[0581] ggaaaaggac gaggaggagg aggtgetggt cgtggagggg atcgagatcg ccgaccattt 1440
[0582] caacaagttc atcaagttcg acgtgctggt gaacgagcce gagggagggg tggacggeac 1500
[0583] gceggegacg gegacggggt actgegeegg gagettegeg cacacgecge acatggtecg 1560
[0584] gcccgaggag acgaggaagg ggtcggtcaa gacggtggeg aggttcggeg tgtgegacet 1620
[0585] gatggacgac atcggagcgg acggecgacca gacggtggte gtgtegeteg tacccaggtg 1680
[0586] cggcggtgag ctggtcaccg taggeggegt cagecatcage tacctcaagt ga 1732

[0587] <210> 13
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[0588] <211> 4107

[0589]  <212> DNA

[0590]  <213> ¥4

[0591]  <400> 13

[0592] atggacaaga agtactcgat cggcctcgat attgggacta actctgttgg ctgggecgtg 60
[0593] atcaccgacg agtacaaggt gccctcaaag aagttcaagg tcctgggcaa caccgatcgg 120
[0594] cattccatca agaagaatct cattggcget ctcctgtteg acageggcga gacggctgag 180
[0595] gctacgegge tcaagegecac cgeccgeagg cggtacacge gecaggaagaa tcgecatctge 240
[0596] tacctgcagg agattttctc caacgagatg gcgaaggttg acgattcttt cttccacagg 300
[0597] ctggaggagt cattcctcgt ggaggaggat aagaagcacg agcggcatcce aatcttcgge 360
[0598] aacattgtcg acgaggttgc ctaccacgag aagtacccta cgatctacca tctgecggaag 420
[0599] aagctcgtgg actccacaga taaggcggac ctccgectga tctacctcege tctggeccac 480
[0600] atgattaagt tcaggggcca tttcctgatc gagggggatc tcaacccgga caatagegat 540
[0601] gttgacaagc tgttcatcca gctcgtgcag acgtacaacc agctcttcga ggagaaccce 600
[0602] attaatgcgt caggcgtcga cgegaagget atcctgtecg ctaggctete gaagtctegg 660
[0603] cgcctegaga acctgatcge ccagetgecg ggegagaaga agaacggect gttegggaat 720
[0604] ctcattgcge tcagectggg getcacgece aacttcaagt cgaatttcga tctcgetgag 780
[0605] gacgccaagce tgcagetcte caaggacaca tacgacgatg acctggataa cctcctggee 840
[0606] cagatcggeg atcagtacge ggacctgttc ctcgetgeca agaatctgte ggacgecate 900
[0607] ctcetgtetg atattctcag ggtgaacacc gagattacga aggctccget ctcagectee 960
[0608] atgatcaagc gctacgacga gcaccatcag gatctgaccce tcctgaagge getggtcagg 1020
[0609] cagcagctcc ccgagaagta caaggagatc ttcttcgatc agtcgaagaa cggctacget 1080
[0610] gggtacattg acggcgggge ctctcaggag gagttctaca agttcatcaa gecgattctg 1140
[0611] gagaagatgg acggcacgga ggagcetgetg gtgaagectca atcgegagga cctecctgagg 1200
[0612] aagcagcgga cattcgataa cggcagcatc ccacaccaga ttcatctcgg ggagctgecac 1260
[0613] gctatcctga ggaggcagga ggacttctac cctttcctca aggataaccg cgagaagatc 1320
[0614] gagaagattc tgactttcag gatcccgtac tacgtcggee cactcgetag gggcaactce 1380
[0615] cgcttcgett ggatgacceg caagtcagag gagacgatca cgccgtggaa cttcgaggag 1440
[0616] gtggtcgaca agggcgctag cgetcagteg ttcatcgaga ggatgacgaa tttcgacaag 1500
[0617] aacctgccaa atgagaaggt gctccctaag cactcgetce tgtacgagta cttcacagtc 1560
[0618] tacaacgagc tgactaaggt gaagtatgtg accgagggeca tgaggaagcece ggetttectg 1620
[0619] tctggggage agaagaagge catcgtggac ctcctgttca agaccaaccg gaaggtcacg 1680
[0620] gttaagcagc tcaaggagga ctacttcaag aagattgagt gcttcgattc ggtcgagatc 1740
[0621] tctggegttg aggaccgett caacgectcee ctggggacct accacgatct cctgaagatc 1800
[0622] attaaggata aggacttcct ggacaacgag gagaatgagg atatcctcga ggacattgtg 1860
[0623] ctgacactca ctctgttcga ggaccgggag atgatcgagg agegectgaa gacttacgee 1920
[0624] catctcttcg atgacaaggt catgaagcag ctcaagagga ggaggtacac cggetggggg 1980
[0625] aggctgageca ggaagctcat caacggecatt cgggacaage agtccgggaa gacgatccte 2040
[0626] gacttcctga agagcgatgg cttcgegaac cgcaatttca tgcagetgat tcacgatgac 2100
[0627] agcctcacat tcaaggagga tatccagaag gctcaggtga geggecaggg ggactcgetg 2160
[0628] cacgagcata tcgcgaacct cgectggeteg ccagectatca agaaggggat tctgcagace 2220
[0629] gtgaaggttg tggacgaget ggtgaaggtc atgggcaggc acaagcctga gaacatcgtce 2280
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[0630] attgagatgg cccgggagaa tcagaccacg cagaagggcc agaagaactc acgcgagagg 2340
[0631] atgaagagga tcgaggaggg cattaaggag ctggggtcce agatcctcaa ggagcacccg 2400
[0632] gtggagaaca cgcagctgceca gaatgagaag ctctacctgt actacctcca gaatggecge 2460
[0633] gatatgtatg tggaccagga gctggatatt aacaggctca gegattacga cgtcgatcat 2520
[0634] atcgttccac agtcattcct gaaggatgac tccattgaca acaaggtcct caccaggtcg 2580
[0635] gacaagaacc ggggcaagtc tgataatgtt ccttcagagg aggtcgttaa gaagatgaag 2640
[0636] aactactgge gccagetect gaatgccaag ctgatcacge ageggaagtt cgataaccte 2700
[0637] acaaaggctg agaggggegg getctectgag ctggacaagg cgggettcat caagaggeag 2760
[0638] ctggtcgaga cacggcagat cactaagcac gttgecgecaga ttctcgactc acggatgaac 2820
[0639] actaagtacg atgagaatga caagctgatc cgcgaggtga aggtcatcac cctgaagtca 2880
[0640] aagctcgtct ccgacttcag gaaggatttc cagttctaca aggttcggga gatcaacaat 2940
[0641] taccaccatg cccatgacgc gtacctgaac gcggtggtcg gcacagetct gatcaagaag 3000
[0642] tacccaaagc tcgagagcga gttcgtgtac ggggactaca aggtttacga tgtgaggaag 3060
[0643] atgatcgcca agtcggageca ggagattgge aaggctaccg ccaagtactt cttctactet 3120
[0644] aacattatga atttcttcaa gacagagatc actctggcca atggcgagat ccggaagege 3180
[0645] ccecctcatecg agacgaacgg cgagacgggg gagatcgtgt gggacaaggg cagggattte 3240
[0646] gcgaccgtca ggaaggttct ctccatgeca caagtgaata tcgtcaagaa gacagaggtc 3300
[0647] cagactggcg ggttctctaa ggagtcaatt ctgectaage ggaacagega caagetcatc 3360
[0648] gcccgecaaga aggactggga tccgaagaag tacggegggt tcgacagecce cactgtggee 3420
[0649] tactcggtce tggttgtgge gaaggttgag aagggcaagt ccaagaagcet caagagegtg 3480
[0650] aaggagctge tggggatcac gattatggag cgectccaget tcgagaagaa cccgatcgat 3540
[0651] ttcctggagg cgaagggeta caaggaggtg aagaaggacc tgatcattaa gctccccaag 3600
[0652] tactcactct tcgagctgga gaacggcagg aagcggatge tggettcege tggegagetg 3660
[0653] cagaagggga acgagctggc tctgecgtee aagtatgtga acttcctcta cetggectee 3720
[0654] cactacgaga agctcaaggg cagccccgag gacaacgage agaagcaget gttcgtegag 3780
[0655] cagcacaagc attacctcga cgagatcatt gagcagattt ccgagttctc caagegegtg 3840
[0656] atcctggecg acgegaatct ggataaggtc ctctccgegt acaacaagea ccgegacaag 3900
[0657] ccaatcaggg agcaggctga gaatatcatt catctcttca ccctgacgaa cctcggegee 3960
[0658] cctgetgett tcaagtactt cgacacaact atcgatcgeca agaggtacac aagcactaag 4020
[0659] gaggtcctgg acgcgaccet catccaccag tcgattaccg gectctacga gacgegeate 4080
[0660] gacctgtctc agctcgggeg cgactga 4107
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ATGGAGAGCAGTCGCATGCCACTGAGTGCCACCCCTCGCATGCCATG CAGCCT CCAAACCCTTGCGCGCCGCANCCTTCTCCGTGG CCTTCACCTCCGGAAGGACGCGAGGCAGCCACGGCGTCTCTCAGTC

TCATGCGAGGCGACCGGUGGCTECCGCETCGACCGCCGTGAGGTGLTCCTCGGTCTCGGCGGCGCCGLGGLTGCCGGTCTGGCCACGGACAANGETCGAGGCGCGATCGCCGCGCCCATCCAGGLCCCGG
ACCTCCGCAACTGCCAAACGCCCGAGCTCCCGAACACGCCGCCGGACACCAACTGCTG CCCGACGOCCGGCACCGGATCACCGACTTCGTGCTGCCGCCCGTCTCCTCGCCGCTCCGCGTGCGTCCGGCAG
CGCACCTGGTGGACGCGGGGTACCTGGCCAAGTACGAGAGGGCCGTGGCGCTCATGAAGCAGCTGCCCGCCGACGACCCGCGCAGCTTCGAGCAGCAGTGGCACGTGCACTGCGCCTACTGCGACGCCGC
CTACGACCAGGTCGGGTTCCCGGACCTGGAGCTCCAGATACACAACTGCTGGCTCTTCTTCCCATG GCACAGGTTCTACCTCTACTTCCACGAGAGGATCCTCGGCAAG CTCATCGGCGACGACACCTTCGCG
CTGCCCTTCTGGAACTGGGACGCGCCGGLCGGLATGACGCTGCCGGLCATCTACGCCGACAGGTCGTCGCCGCTCTACGACGAGAGGCGCGACCCCGCGCACCAGCCGCCGGTGCTGGTCGACCTTGACTC
CAGTGGGTCCGACACCAATATCCCAAGAGACCAGCAGATCGACGAGAACCTCAAGATCATGTACCGCCAGATGATTTCGANM GCGANGAAGACGCTGCTGTTCCTGGGACAGCCGTACCGCGCCGGLGALT
AGCCEEACCCEGGECECCEECTCCCTGEAGANCGTEGCCGCACGGCACGGTCCACGTCTGGACTGGCGACCCAAGGCAGCCCAACTTGGCGGACATGGGCAACTTCTTCTCGGCGGCGCGCGACCCCATCTTC
TTCGCGCACCACGGCAACATCGACCGCCTGTEGCACGTCTGGCGCGGCCTCOGCCCGAGCAACACTGACTTCACCGACCCCGACTGGCTCGACGCCGCCTTCCTCTTCTACGACGAGGAGGCCCGCCCCGTG
CGCETGCGOETCCGGGACTGCCTCGACCCGGLOGCGCTGCGGTACATGTACCAGGACGTCGGLCTGCCGTGGLTCAACGCCAGGLCGECCAAGGLGTCCGGLGGEACGLCGGCGLCCGOCACCACCGGTA
COCTCCCTGCCACCCTGGACAGCACCATACGGGTGACCGTGACGAGGCCCAGGGTGTCGAGGAG CCGLCGGGAAAAGGACGAGGAGGAGGAGGTGCTGGTCGTGGAGGGGATCGAGATCGCCGACCAT
TTCAACAAGTTCATCAAGTTCGACGTGCTGGTGAACGAGCCCGAGG GAGGGGTGGACGECACGLCGGLGACGGLGACGEEGTACTGLGCCGGGAGCTTCGCGCACACGCCGCACATGGTCCGGCCCGAG
GAGACGAGGANGGGGTCGGTCANGACGGTGGCGAGGTTCGGLGTGTGCGACCTGATGGACGACATCGGAGCGGACGG CEACCAGACGGTGGTCGTGTCGCTCGTACCCAGGTGCGGCEGTGAGCTGGT

CACCGTAGGCGGCGTCAGCATCAGCTACCTCAAGTGA

K1

K2
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340 350 360 370 380 390 400
TTGCTATTTCTAGCTCTAAAACGGAACAGCAGCGTCTTCTTCCGCTTCTTGGTGCCGCGCCTCCGCT]

Ll | TRt T
v/ ! | n}ﬂt il /) it " '| fﬂ\n | f\

A1 0 A2

K3
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= £ - s 3

<4

MESSRMPLSATPRMPCSLQTLARRNLLRGLHLRKDARQPRRLSVSCEATGGCRVDRREVLLGLGGAAAAGLATDKGRGAIAAPIQAPDL
RNCQTPELPNTPPDTNCCPTPGTGITDFVLPPVSSPLRVRPAAHLVDAGYLAKYERAVALMKQLPADDPRSFEQQWHVHCAYCDAAYDQ,
VGFPDLELQIHNCWLFFPWHRFYLYFHERILGKLIGDDTFALPFWNWDAPAGMTLPAIYADRSSPLYDERRDPAHQPPVLVDLDSSGSDT
NIPRDQQIDENLKIMYRQMISNAKKTLLFLGQPYRAGDQPDPGAGSLENVPHGTVHVWTGDPRQPNLADMGNFFSAARDPIFFAHHG
NIDRLWHVWRGLRPSNTDFTDPDWLDAAFLFYDEEARPVRVRVRDCLDPAALRYMYQDVGLPWLNARPAKASGGTPAPATTGTLPATL
DSTIRVTVTRPRVSRSRREKDEEEEVLVVEGIEIADHFNKFIKFDVLVNEPEGGVDGTPATATGYCAGSFAHTPHMVRPEETRKGSVKTVAR
FGVCDLMDDIGADGDQTVVVSLVPRCGGELVTVGGVSISYLK

K5

MESSRMPLSATPRMPCSLOQTLARRNLLRGLHLRKDARQPRRLSVSCEATGGCRVDRREVLLGLGGAAAAGLATDKGRGAIAAPIQAPDL
RNCQTPELPNTPPDTNCCPTPGTGITDFVLPPVSSPLRVRPAAHLVDAGYLAKYERAVALMKQLPADDPRSFEQQWHVHCAYCDAAYD
QVGFPDLELQIHNCWLFFPWHRFYLYFHERILGKLIGDDTFALPFWNWDAPAGMTLPAIYADRSSPLYDERRDPAHQPPVLVDLDSSGS
DTNIPRDQQIDENLKIMYRQMISNAKKTLLPGTAVPRRRPAGPGRRLPGERAARHGPRLDWRPKAAQLGGHGQLLLGGARPHLLRAPR
QHRPPVARLARPPPEQH

K6
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Query

Shjct

Query

Shjct

Query

Sbict

Query

Shjct

61

61

121

181

181

ATGGAGAGCAGTCGCATGCCACTGAGTGCCACCCCTCGCATGCCATGCAGCCTCCAAACT
CEEEEEEEEEECEEEE R PP EEEEEE PR EET
ATGGAGAGCAGTCGCATGCCACTGAGTGCCACCCCTCGCATGCCATGCAGCCTCCAAACT
CTTGCGCGCCGCAACCTTCTCCGTGGCCTTCACCTCCGGAAGGACGCGAGGCAGCCACGG
CEEEEEEEEEEEEEE TP PR R E PP EET T
CTTGCGCGCCGCAACCTTCTCCGTGGCCTTCACCTCCGGAAGGACGCGAGGCAGCCACGG
CGTCTCTCAGTCTCATGCGAGGCGACCGGOGGCTGCCGCGTCGACCGCCGTGAGGTGLTC
CEEEEEEEEEEEEEEE TP E R EET e
CGTCTCTCAGTCTCATGCGAGGCGACCGGCGGCTGCCGCOTCOACCGCCGTCAGGTGCTC
CTCGGTCTCOGC6GC6CCGCGGCTGCCGGTCTGECCACGGACAAAGGTCGAGGCGCGATC
LEECEEEEEEEEEEE R EE PR TP EEEEREEEEEEE R EE L

CTCGGTCTCGGCGLCGCCGCGGCTGCCGGTCTGGCCACGGACAAAGGTCGAGGCGCGATC

29

60

60

120

120

180

180

240

240
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Query

Shjct

Query

Shjct

Query

Shjct

Query

Shjct

Query

Shjct

Query

Shjct

Query

Shict

Query

Sbjct

Query

Shjct

Query

Shjct

Query

Shijct

Query

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

GCCGCGCCCATCCAGGCCOCGOACCTCCGCAACTGCCAAACGCCCGAGCTCCCGAACACG
CEECEEEEEEEE PR R R PR E R T
GCCGCGCCCATCCAGGCCCCGGACCTCCGCAACTGCCAAACGCCCGAGCTCCCGAACACE
CCGCCGOACACCAACTGCTGCCOGACGCCCGGCACCOGCATCACCGACTTCOTGCTGOCG
CEECEEEEEEEE R R R R

CCGCCGGACACCAACTGCTGCCCGACGCCCGGCACCGGCATCACCGACTTCGTGCTGOCG

CCOGTCTCCTCOCCGLTCCGCOTGCGTCCGGCAGCGCACCTGGTEGACGCGEEGTACCTG
CEELEEETEEEEE PR PR TR P e e e
CCOGTCTCCTCOCCGCTCCGCOTGOGTCCGGCAGCGCACCTGETGEACGCGEOGTACCTG
GCCAAGTACGAGAGGGCCGTGGCGCTCATGAAGCAGCTGCCCGCCGACGACCCGCGCAGE
CEEEEEETEPEEE TR PR P T E PR TP
GCCAAGTACGAGAGGGCCGTGGCGCTCATGAAGCAGCTGCCCGCCGACGACCCGCGCAGE
TTCGAGCAGCAGTGGCACGTGCACTGCGCCTACTGCGACGCCGCCTACGACCAGGTCGGG
CEEEEEETEEEET PR E R T PP e e
TTCGAGCAGCAGTGGCACGTGCACTGCGCCTACTGCGACGCCGCCTACGACCAGGTCGGG
TTCCCGGACCTGGAGCTCCAGATACACAACTGCTGGCTCTTCTTCCCATGGCACAGGTTC
CEEEEEEPEEEEE PR TR PP e
TTCCCGGACCTGGAGCTCCAGATACACAACTGCTGGCTCTTCTTCCCATGGCACAGGTTC
TACCTCTACTTCCACGAGAGGATCCTCGGCAAGCTCATCGGCGACGACACCTTCGCGCTG
CEEEEEETEEEEEE PR PR TP PP e

TACCTCTACTTCCACGAGAGGATCCTCGGCAAGCTCATCGGCGACGACACCTTCGCGCTG

CCCTTCTGGAACTGGGACGCGCCGOCCOECATGACGCTGCCGGCCATCTACGCCGACAGG
CEEEEEEPEEEEE PR TR e e
CCCTTCTGGAACTGGGACGCGCCGGCOGGCATGACGCTGCCGGCCATCTACGCCGACAGG
TCGTCGCCGCTCTACGACGAGAGGCGCGACCCCGCGCACCAGCCGCCGGTGCTGGTCGAC
CEEEEEEEEEEEE PP E R PP e e
TCGTCGCCGCTCTACGACGAGAGGCGCGACCCCGCGCACCAGCCGCCGGTGCTGGTCGAC
CTTGACTCCAGTGGGTCCGACACCAATATCCCAAGAGACCAGCAGATCGACGAGAACCTC
CEELEEEPEEEEE PR TR P e
CTTGACTCCAGTGGGTCCGACACCAATATCCCAAGAGACCAGCAGATCGACGAGAACCTC
AAGATCATGTACCGCCAGATGATTTCGAACGCGAAGAAGACGCTGCTGTTCCTGGEACAG
CEEEEEETEEEEEE R PP E P e TP e e T
AAGATCATGTACCGCCAGATGATTTCGAACGCGAAGAAGACGCTGC=TTCCTGGGACAG

CCGTACCGCGOCGGCGACCAGCCGGACCCOGLCGCCGOCTCCCTGOAGAACGTGCCGCAC

30

300

300

360

360

420

420

480

480

540

540

600

600

660

660

720

720

780

780

840

840

900

898

960



CN 111139261 B

" B B M &

5/7 TL

Shjct

Query

Shict

Query

Shjct

Query

Shict

Query

Sbhjct

Query

Shict

Query

Sbjct

Query

Shict

Query

Sbjct

Query

Shict

Query

Shict

Query

Shjct

899

961

959

1021

1019

1081

1079

1141

1139

1201

1199

1261

1259

1321

1319

1381

1379

1441

1439

1501

1499

1561

1559

CEECEEEEEEEEEEEEEEE PR PR Er
COGTACCGCGCOGGCGACCAGCCGGACCCGGRCGCCOGCTCCCTGRAGAACGTGCCGCAC
GGCACGGTCCACGTCTGGACTGGCGACCCAAGGCAGCCCAACTTGGCGGACATGGGCAAC

GGCACGGTCCACGTCTGGACTGGCGACCCAAGGCAGCCCAACTTGGCGGACATGGGCAAC

ITCTTCTCO6COECOCGCEACCCCATCTTCTTCOCGCACCACGGCAACATCOACCGCCTG
CCECEEEEEEEE P EEEE R R R PR PR PR T e e
TTCTTCTCO6C6G6COCGCEACCCCATCTTCTTCOCGCACCACGGCAACATCGACCGCCTG
TGGCACGTCTGGCGCGGCCTCCGCCCGAGCAACACTGACTTCACCOACCCCOACTGGCTC
CCECEEEEEEEE R R PP PP E T e e
TGGCACGTCTGOCGCGGCCTCCGCCCGAGCAACACTGACTTCACCOACCCCOACTGGCTC
GACGCCGCCTTCCTCTTCTACGACGAGGAGGCCCGCCCCGTGLGCGTGCGCGTCCGGRAC
CEECEEE PR EEEEE R R PP PR E LT R e
GACGCCGCCTTCCTCTTCTACGACGAGGAGGCCCGOCCCGTGCGCGTGCGCGTCCGGRAC
TGCCTCGACCCOGCCGCGCTGLGGTACATGTACCAGGACGTCOGCCTGCCGTGGCTCAAC
LEECEEEEEEE P EEE R E R E R PP P LR EL T
TGCCTCGACCCOGCCOCOCTCCGGTACATGTACCAGGACGTCOGCCTGCCGTGGCTCAAC
GCCAGGCCGGCCAAGGCGTCCOGOGGGACGCCGGCGCCCGCCACCACCGGTACCCTCCCT
CECEEEE PR R R PP PP e e
GCCAGGCCOGCCAAGGCGTCCOGUGGEACGCCOECGCCCGCCACCACCOGTACCCTCCCT
GCCACCCTGGACAGCACCATACGGGTGACCGTGACGAGGCCCAGGGTGTCGAGGAGCCGE
CECECE PR EEE R PR PEEEE T Er e
GCCACCCTGGACAGCACCATACGGGTGACCGTGACGAGGCCCAGGGTGTCGAGGAGCCGE
CGOGAAAGGACGAGGAGGAGGAGGTGCTGGTCGTGGAGGGGATCGAGATCGCCGACCAT
CECEEEEEEEEEEEEE PP Er e
CGOGAAAAGGACGAGGAGGAGGAGGTGCTGGTCGTGGAGGGGATCGAGATCGCCGACCAT
TTCAACAAGTTCATCAAGTTCGACGTGCTGGTGAACGAGCCCOAGGGAGGGGTGOACGGE
CEEEEEEEEEE R TR E TR LT L
TTCAACAAGTTCATCAAGTTCGACGTGCTGGTGAACGAGCCCGAGGGAGGGGTGOACGGE
ACGCCGGCGACGGCGACGGGETACTGCGCCGGGAGCTTCGCGCACACGCCGCACATGGTC
CEEEEEEEEEEEEEEEEEE PR E PR E L Er e
ACGCCGGCGACGGCGACGGGGTACTGCGCOGGGAGCTTCGCGCACACGCCGCACATGGTC
CGOCCCGAGGAGACGAGGAAGGGGTCOGTCAAGACGGTGGCGAGGTTCOGCGTGTGCGAC
CEEEEEEEEEEE R TR e

COGCCCGAGGAGACGAGGAAGGGGTCGGTCAAGACGGTGGCGAGGTTCGGCGTGTGCGAC

31

958

1020

1018

1080

1078

1140

1138

1200

1198

1260

1258

1320

1318

1380

1378

1440

1438

1500

1498

1560

1558

1620

1618
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Query 1621 CTGATGGACGACATCGGAGCGGACGGCGACCAGACGGTGGTCGTGTCGCTCGTACCCAGG 1680

FEELTEEREEE TR T e e e e e e e ey
Shict 1619 CTGATGGACGACATCGGAGCGGACGGCGACCAGACGGTGGTCGTGTCGCTCGTACCCAGG 1678
Query 1681 TGCGGCGGTGAGCTGGTCACCGTAGGCGGCGTCAGCATCAGCTACCTCAAGTGA 1734
CEELTEEEEETEREEET TR e e e e e e ey
Shjet 1679 TGCGGCGGTGAGCTGGTCACCGTAGGCGGCGTCAGCATCAGCTACCTCAAGTGA 1732
K7

WT.pro "“‘"PpHP::L;TLA?“WLL?“LHLF“EL:.:-. 60
PPO.PTO 60
Consensus
WT.pro JKGRGAIAAPIQAPLLRN( 120
PPO.Pro TL;L;ELL_Eﬂ_MEL'LAPZ'LELL“. 120
Consensus
WT.pro VSSELRVREAAHLVDAGYLAEKYERAVALMECLEALLPERS HVH( 180
ppo.pro VSSPLRVRPAARHLVDAGYLAKYERAVALMKQLPADDPRSFEQQWHVHC 180
Consensus
WT.pro FEPDLELGIHNCWLFFEWHRFYLYFHERILGELIGLCDTFALPFWNWLAEAGMTL 240
PPO.PXo VPEL:L;ZHH“W'E PWHRFYLYFHERILGRELIGLCDTFALPFWNWCAEAGMTL 240
Consensus
WT.pro SSELYDERRDPAHQPEVLVLLLESSGSETNIPRECQCIDENLEIMYRQCN 300
ppo.pro SSEFLYDERRDPAHQPFVLVLLDS DINIER E;;:I:W:::P‘::H::nLT 296
Consensus ssplyderrdpahqppvlvdldssgsdtnlprdqq1denlklnyrqn15nakktll
WT.pro EFYRAGDQP AGSLEN TVHVWT[eDPRQPNLALMGNFF DPIFFEA NIDRL 360
pPpo.pro «sssssasJR2ETAVERR R . . . . - - =22 v ot i 322
Consensus g aar
WT.pro WHVWRGLRPSNTDFTDPOWLDAAFLFYDEEARPVRVRVRDCLDPAALRYMYQLDVG 420
IPEVCE NI |5  oucmdjs oo i w1 i S o s i 326
Consensus
WT.pro TPAPATIGTLPBTLBSTIRVIV SRV SRREKDEEEEVLVVEGIEIADH 480
ppo.pro WEREKAMOIEG....... «ese«« O R R . . . ccccsesvcnnsns 357
Consensus rp r r
WT.pro FNKFIKFODVLVNEPEGGVDG TGYCBGSFAHIPHM EETREGSVEKTVARFGVCD 540
DO III0N | i et fomeva st o ORI i il PR . ...cccsasnss 371
Consensus rp
WI.pro LMDDIGADGDQTVVVSLVPRCGGELVIVGGVSISYL 577
ITNCHSTIITES | ooty e i m g el s i s 371
Consensus
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GAAGAAGACGCTGCTGTTCCTGG WT
GAAGAAGACGCTGCT --TCCTGG -2bp ePPO
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