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L. —Fh A R TR R S e 51, AR EAE T, L FE 51 9P1-FRI 5P -R, AT iR 514

P1-FIIFFIWISEQ ID No.2f7w, ik 51 4P1-RIFHI4ASEQ ID No. 3f7w.
2 AR R 1 oo e 14 51 P A e I SR A o L o HH ) Y

3 AR R 2Pk ) B, HARRAEAE T, (0
(1) AR 0 B A Ak i B PR L DNA
(2) DAAR 00 B ok 1) 5 PR ZH DNA A ASEASR » RSO 25K 1R iR R S 5 | 0 i3 AT PCRY 1
(3) 88 1 B i Wit st F P PR AL MU PCRY™ 14 7=, AR 4 7 9 245 SR P B AR A2 15 8 T R A2 IR JE
[P

4 AURVESR L 4 e e 51 400 FH T ) o8 SR A e i T ke 1) 0 X0 2

5. Pl SR A JE A TR &, FHLRFAEAE T, BT i) & B A PCR R AR 25K 1y
RFFSE S
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RERERFARMEEEFEEN A

BRARGUE
(00011 A KW Rk v SR AL WA DB S 5 i S — PR AE R s PR3t R 571
SR H o

EREA

[0002] A RJIARE (Colletotrichum fructicola) /& @ T IRMREE SH TR —1 W
SRR, FEARERT 2 A0, e R AL E A AR VAT Al SRR AL SRR VB R AR L
T, TR R —REYR R W R A RE R ReE AN AR S ILA, AT
R FRER B AT, A REREY) e KT 2R 2R K E , T2 KRG
FZHEARDNASE [R5 5% 7] FEIX (intergenic spacer region,ITS) JALzhEH (Actin) \B-TE
tHH (B-Tubulin) « H I =15ME M S &F (Glyceraldehyde-3-phosphate dehydrogenase,
GADPH) \#%5 & H (Calmodium,CAL) JUT Bi# M (Chitin synthase,CHS-1) &Mt %
Gl (Glutamine synthetase,GS) .EAEMY I ILEF2 (Manganese-superoxide
dismutase,SOD2) £ £ AN FE K ) DNAFF 41

[0003]  SRARIHE ML SRR Z , XEIEEGY R SESG R REGL BB RHE%E
TN Z I RGURE T2 B TS AR E R ME— T Btods R AT
VM 58 , 7 B0 o TR PR 1 6 - TAN BB R ATPCRY™ 19, F3-X0 3845 (1) H ARDNA v Bt AT I
7, 88 5 58 8 BES L kAT R AILLST, S M KRG R B IR T &5 R R 1%
FRFBEINGE RIS, HPERED, w2 77, XA A N R ol i 5 2
REE -

b ES

[0004]  EFXTILA H AR BEE A L, A A1) H B2 5E fh— R R A R I B o e SR
1.

[0005]  Jytt, A< & BH BT ER (LA FE 21 9 SEQ 1D No. 1R 541 o 1% 914 e T AR
JH B AR S DR A, LA TR PR 18] 5 FE AR 57, (AR AE TR A R JH B (C. aenigma) 1B %R JH 1
(C.siamense) S5 ARUT PP I K 20 .

[0006]  ik—2 , AR IR SR T AR 4 IR JE R 7 H B T I PCRY 3 51 41

[0007]  HARKT, 6FE 519P1-FAIG|HP1-R, BT iA 514P1-FI ¥4I WISEQ 1DNo.2 Fiw, At
A 5YIP1-RIJFHIAISEQ 1D No. 3F7R.

[0008]  [RIAS, A B IAHRAE T3 5] PR I SR AR i S 1 1 . F

[0009]  EAKM, Birid B F 77 2 4 «

[0010] (1) ANARF I B AR AA ) b 2 HU I PR ZHDNA 5

(00111 (2) LAARR I B ke 1) DRI L DNA A ASEAR , 51 90P1-FAIPL -RIEATPCR 473

[0012]  (3) jfick 25 AR AR ¥ F FL KRS MU PCR Y 38 7= AR B B 45 S 1 i ik BB R T51
AR T B o
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[0013]  BERE—0, AR WIS 1 ik 514 Tl RAE ROE W A G & R H o
[0014] 5Tyt , A A SCERBE 1 — MR A RE WA IR & v e, B gt il E
BAHEPCRIAFIA LR 514

(00151 ARXTF AT HEA, AR W 2 DA TR AR AT mn OR -

[0016] (1) AR WISt — A RAERIE W AR A X IR 7 51, W] AP RE TR
A I 265 %€ [ PCR LAMP 3§ AR 1 A7 S S (1 B B A5

(00171 (2) A BT R HIPCR 51 M4 3E A AR R T DA TN, 5 Mo, B kA
AR T RIS E T IR MERATEAS A2 ISR A5

[0018]  (3) A< B & e 2D B fal B PR , A IR » T i % 22 AN (A 67 28 4T PCRY™ 3
Fe ARG 8T AT HE

(00191 (4) A B ] B - AV RHIE b (B 2B 0 fh it 53 YR58 58 WIRh 2 AR BETT LN
SRhS 90 AR S 5 T, O AR R B R R, BEBA AR ISR (I B B

kit =152 A

[0020]  [&] 1 PRI 4 B o 6 g 210110 SR A IR JE TR ) PR e X080 ARSI R /R AEZ Y Pl e X
SR, DUR AR IRIEL T 1104- THER A 9 2 I8, g Tk T lumina. — A7 527 51 (reads)
R 4 S, A IR IE WP e X IR UL BB e by, R 608 (1), 1104-TE#R s & 118 (2-17)
HeRERIE R I8 (18-25) , RARIAMIEYIRN bR (18 AL IRIH ; 19-24: B DR
JH 5 25 JIRARIE) , ZL(53H (26) , T RE R ; BIE] i 7 SR AR B JE TR AR 1104 - 7M1 Rk ¢ JEL 1T A
XY15 78 5 AR i IH T ) MR XS () 7 B0 A s o

[0021] K2 NPCRIIYIALPL-FAIPL -R 51 W RE 4 A ) 58 A8 i H B s B R LR AR I TR
(C.fructicola) 2R R IA T (C.aenigma) EHEKIHEE (C.musae) « &P IRIHEFH
(C.siamense) JRfIRIA (C.gloeosporioides) ZEW I #k 3 A ZHDNA A #EHR , FHP1-F/
P1-RGIMIALATPCRY 1, ¥ 3G = M) PCRAB VK 45 55 1-6: FAEIRIE TR 5 7- 9« B Bk IR JH 1A 5
10-13: B R ARIE I 5 14-165 38 B BT 5 17« BEAURIE T 5 18 : BAPERT I (NTC)

[0022] &3 SR AR R JE B PR AR W0 6 5 ) S HE AR M VT AL s AR R BT PCRY 1G4 8
PRSP SR 0 T TR PR 7 IR AT 5 3R, W O1 2 FH P SO, He A 2 BFPE S 5 [I BJ 7 X 8 B 11
RGERE M Wa 01X ARA IR, HARTHRE 70 0 28 8 N FE Ak R JH B FE B R JH I

B A

[0023] %k B H& A —Fh It T RALRIH B4R 7 7 A R E Y B IR A N T v UL R4 &
Bt P RS A5, o A B ) B AR S it 7 A gk — P A

[0024] DL Si i 451 4% FH T 58 09 48 56 BH AR & B IR 2R 07 58, T ANRE AL SR IR il Ak
B BT DR 3730 R o 22 AR 01 18 B, SISt 451 35 4 HRUHS RS20 2% 2F, 40 Sambrook 55 73 b [ S5
FA (Sambrook J&Russell DW,Molecular Cloning:a Laboratory Manual,2001) .

[0025] DL st dol fr FH P 2 B AE 0ok ok B A AR AT BRI 9258 , WGenBank 23 AL 34
JE  H ] RO A A A B B DR e A O P AL R AR R R R 225

[0026]  SLjitifd1 -

[0027] 7 %% BAF) S A 0 JEL 1 0 Rk S PEDNA T 51K 19878bp , Hi R 31 40SEQ 1D No. 1o ,

4
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FORHE R iR

[0028] (1) iEHNGenBank A FLHis e v 20 0 AT FE B JE A 20, 0 L A BE [ 21 gt 2 1 33t
170r thoMCLER 28, M HR i 28 H SR AR I A Bl ke 5 I Or thoMCL. 3R 28 7% 5

[0029]  (2) fHE P AL AR RA 45 K 2% B BRI T 9 = i A 7 3R A B I o e 40 % B2 (174
SRR L A o 2 DR A AN AN SR A i I TR Il P SR TR ), X3RS () R AR IR I RE R Or thoMCL
Rt Blas tn o AT FIIE LR 2L LU S 43 BT, S E JE K] P SR AR 0 JEL A0 ookl S A 0 R 2 i JE o
P TR AR T R S 12

[0030]  (3) ZEAB IR (1) A1 (2) ZE A ALEL X 3 mt b, i3k — il it GenBank$y #&ZEIBlas bl X
FITF-Bh 0 , K15 54 R B Y PR JDNA, i L, HFRF 5B A U F4HE -

[0031]  (3.1) P ¥ fa FE I SRAE BRIEMIAPRE et s 2 P FNAEAE T RAERIE B, 1A
TET BB IR TH i % IR JH R A R T 55 AR BRI R I s o) b, X GenBank 2 H: £ 4% e
HATAL R, A RIE AN AN TR A K IWA% T 51 5

[0032]  (3.2) P HIAE A IRIE AN oy FEOR 51 5 0 BT LTS AR IRIE R AR I BE R 41, R LA
A HEREE R A I & H %751, FHDNAFP ZI AL =199 %

[0033]  (3.3) FAIHEAL KR AEIE 48 ; EL B L I AL 20 W R B L 2 Fb R S X 3 TR RGBT
AMIRDNAFe N\ 22 D5 25 R = X 35 BT 250, 0P 7 DX 3 P IR DNA 3 FAE 30 2 ) ) s P AR <F
VIMeRs e XS & 8N MR e 2 A

[0034] P& 1AW 7 SR AR e JEL T 1) MR 7 DNA Y B ) M B s S P AP A DR s, BB R SR
A IR JE TR )RR SR DNA T BT £ FFI DNA S N\ ZF 4

[0035]  PF#34SEQ ID No.lJr7mDNAJFFFI & SR A mIH W RE A 7 41, i BAE SR A RIEF N
i FEARST 18 B T YA PROE 4 e bR id

[0036]  it—I0 , A B LI A 7% ) — N ERBEEE ] (B 1B, CF4-4) AEEFF, Beit9 15
YIZHP1-FRIPL-R, HJF 5 R

[0037]  P1-F:5 CTTGATGGGTGCGTCTGGAAA 3

[0038]  P1-R:5 GGCAACATCGCCGTAGTCATT 3 .

[0039] LT iR g BB 2HPL-F P1-R, HI/E SR A RIE B (C.fructicola) PRIg%
SE I AZ R A M 77 & o 1) 8 B FHPCRIAR) — Ak B 45 Taq DNAZE S B \Taq DNAZE A RGLZ
MR ANTPs S, 357 R) K T &5 7= i R4S

[0040] St f5|2 :

(00411 Z szt 451 A SR AE i JE B8 P R s A AR 7 & 0 T R s 91 iZ s A R A
FEH FPCRIAF (b &N EAEMHE ARG A AL &E AP11L) JJFFI28SEQ 1D
No. 21 51#IP1-F.F#12HSEQ 1D No. 3] 5|#IP1-R.

[0042] iz ) Sk AT SR A I e DR A I ) R A BRI

[0043] (1) $EHUAH A B Ik 1 22 [ ZHDNA 5

[0044]  (2) DNA¥ 1% .PCRY Mk 22 A : 10xEasy Taq Buffer 2.5ul,2.5mM dNTPs 2uL,10u
MIEM 514 (SEQ 1D NO.2) 0.5uL,10uMz [ 5147 (SEQ 1D NO.2) 0.5uL,100ng/ul DNAREAR
1.0uL,Fasy Taq DNAZ & EE0.2uL,ddH20%k 5% & 25uL . PCR MAE /T 9 : 94 °C TS 14 2min ;
94°CAZ30s,55 CIE K 30s,72°CHEH Imin, 40 MEFF; 72°C ZEfH5min;

[0045]  (3) DNAKG I : X PCRAT™ 34 7= 4y 1447 B Ji B v JU HEL 0k, 0 SR AR R B TR AR 38 T A
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FRAFA31bp T HL UK 2% , R SR A R IH R I PCRY I 45 SR 2 [ M

[0046]  Sjitif51]3 -

[0047] 2 St 451 i 7~ SR 2B R JH TR A0 Fh bR A U R o SR AR IR JE B (C. fructicola) s
Fafh R JH A (C.aenigma) EFERIAE (C.musae) EZ KIHE W (C.siamense) R ALK IH H
(C.gloeosporioides) S PP HIPCRY AT 455K . B AR -

[0048]  AHLIRERI MR AR St A5 3k L TAR A R AR, B0 A5 6 SR A IRIE B 3 AN R IR JH I
ANFEIRIEF 3B D IRIE B IR IE B A BRI ORAE T B RO s A= 4 1 o
PR OB PR ALR MR BHEOR HW HAE MR P RGBT 2 H R4t
RE PN, WREARE BRIR:

[0049] SR 1S3 AL AR (S B3R

00l s B bR 2R BB G
1 Colletotrichum fructicola LCO510
2 Colletotrichum fructicola LZLQO1
3 Colletotrichum fructicola LCO146
4 Colletotrichum fructicola LC3680
5 Colletotrichum fructicola LCO876
6 Colletotrichum fructicola LC0O033
7 Colletotrichum aenigma WHO032-1
8 Colletotrichum aenigma WHO31-1
9 Colletotrichum aenigma PGYSQO017-2
10 Colletotrichum musae 31244
11 Colletotrichum musae 31257
12 Colletotrichum musae 31267
13 Colletotrichum musae LC0084
14 Colletotrichum siamense LCO037
15 Colletotrichum siamense LC0034
16 Colletotrichum siamense LC0043
17 Colletotrichum gloeosporioides QX17

[0051] R GRCERI R (1 PCRAT™ 38 o I - 22 ik SIE 7t 9] %) 25 RS2 B L 7R R 1) DNA L ds FH AR
B R JEL B ) R R SR A A ) 3 AT PCRY B AN B S MR B I vk A, A &5 R W 2 Ffr
FH P AT 260, 60 SR AR R JEL B AR RE A S 372 A2 431 bp ) H ARESHT , T EL A3 11T G Fh 8 Ak
G FERIE R AN R RIE B 3ME BRI I LN R AR 1) SAN A2 2%, 1% 45 R
R, NS RE R e R A R A, A R o R A R SR G A, T RAER
JEL B ) DR Ao

[0052]  Sjiifsil4 -

[0053] A< S i 5] Sy A i WH SR AR T T 40 b e Ik ) S AE A A R AR P B FE R )
—Niz A,

[0054]  JRIEMT ALY (Glomerella Leaf Spot) s& ##BHEY) B — AN EEM W #, G
TR R B RS, FJURIEME 20, R R A RIE W Fa R RIE W A RIS 2
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ol S o AE S IR b, DRAEL A T BE H et . TN e AR A R o A S it 451 B R R M
T b Al A DU BRAE R, TR R, PROHEIE S AR AR RIE R 51 EUHTR I
AR B AR D BRUE

[0055] (1) BI#R 70 B AUAL - 72 Bk DU A7 B AISE L A 093 R PR S8 BRIE R IR 3 R0
-, S0 5 N ORI IR A 7 9, FHBRE BRI AR T HE & (A A, 3R BIPDASS
TRk b K R B VR AT SR Al IRAT Al TR LIRAG 8L T Ak, T RS B R 2
7N

[0056] 2T S AE A Rl B 20 18 R ok A5 2 3R

00571 [ ik 4y B 5 A
1 Tj 01 Wi X IR
2 Tj 02 Wi X A SR
3 Tj 04 Wi X FL IR R
4 Wq 01 Wi X IR
5 Qs G1 sz 1 B i
6 Qs G2 g Ly B it
7 Qs Y1 ez 1 B 2R
8 Qs Y2 ez 1 B R

[0058]  (2) fLixBA Ak XY PCRT 3k « ik T+ SR A IR JE TR A P b A IR 0 X 8 4l B Ak ik
ATPCRIT I , &5 R WK 3AF R, o LA BBk (Wg_ 01) 2 PHMES G4 R, HART AW 2
e

[0059]  (3) ZEHRFAK B ¥ : & Z I RS K B /0 T Im AR 8Bk AT WA %
SEPCRYIEMBNEH (Actin) B-FEHEBE (B-Tubulin) «H =88 B =
(Glyceraldehyde-3-phosphate dehydrogenase,GADPH) .45 &5 H (Calmodium,CAL) . JL
T JHA REE (Chitin synthase,CHS-1) & BEi% &l (Glutamine synthetase,GS) (i
EMY B ALEF2 Manganese-superoxide dismutase,SOD2) Z&H: KA DNAFE I, X4 3 7= 4
AT AR, T3 AFLEHR ER S R P IE B, B A0 7 33T 2 37 Z1 0L
MZ B RGO G W, H A5 R K 3B, B B AT %0, ol 7] & 0 ide %5 € 20 Wq 01
P, RGUK B 0B 858 J R A BRI , T HAR-BAPIPEER T, Qs G1.Qs G2.Qs Y1.Qs Y2
S RS RRIEL T s Tj_01.Tj_02FN1Tj_04 %5E Ml BRI I o X — 45 RR AR S etk
TR AE R 45 0 B A R IH TR

[0060] S U AFIL - PR Aar a1 8 5 2 R R4t K B 7 i I AR L 4

[0061]  AXFLU 4] & FE S5 & L3, Y AL T 2 RN KA K E o, AR JHE DM
PR A I A B 2 R AR AL 5

[0062] A7 4BL A Ay SR A R L TR A 153 A2 5 RS RN 35 S R JE AR KD SR A2 B SRE) 8
AR RG], W 2 B RGE K B o i B R A2 3R an T

[0063] (1) MarkerZ& K HIPCRY 3 5 Sangerill J7 : % 2 KL K RGK B 40 #r it 191, BN Bk
T4 HActin B-Tubul in\GADPH.CAL\CHS-1.GS\S0D2 GANEEA , 343047 /7 , 3R 15 I DNA
FFH), AT N TR IS AN E R 2 B, SR8 = TR TC R T 5

[0064]  (2) ZEHNRAKE 0T : OXFE— MMarker K, FEALEIEE S H kK

7
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[FIDNAFFZ1, NS4l B AR 7 51 5 ds FHRHAL B (WIMEGAT . 0) AT Z AL X 3 ffr s @ A
LA ARSI LG 0 45 5L, FEREAT AL T FUR SR B, SRAS 2 LA SO s @12 FH R K E 57
BT (WIMEGAT . 0) , JE T 23 RIXIA S R K W @0 KRG K W R
RBLER, G550 By SIAL B G TE SCRE R P8 ARG 0 Fh 3 S A7

[0065]  (3) AR HEHFh 45 e 4 AL , e 82l B MR P R 15 B 3 SR AR R 1A

[0066]  (4) FR3fEIRANS LB Hp Pk MR & 5 2 HH RA DT ER S HAZE R
FHEE T 2 3R RS0 G o0 B, SR A2 3R JE B ) RO A MR G rE B TR) &8 BF A (S 4R
ST TH A B SR

[0067]  RIPLHAG MR &5 2 2 KRG HTIIRCR 5 A Z TR

WA ED PSR MR G | ZERRZERE

PCR JiZ i 1 AN/ BR 7 4~/
PCR =4l 0 4N/ R 7 A~/
Fodll B DNA T 7€ Bt ] 3-4 /i 2K
L00s8] +'ﬂ;‘;i” 'lrt DNA Lsfl‘tr;/HE:f? I :
RN P FIT g JOG A0 59 . —
= ! . 1 70/ 147 56/l °
A 00 (0 5 P T Mg B e e ARG, M T Lolk Fe kit £ 3N &

GiR BT, AR AL
[0069]  “EeAA B B : PCRIAF & i A 12 b X &AW E ARG IR A TR AR
FAP111-01AZ 5, BEANPCRI N A0 . 67T , IAFEAS E AR A e e L SR U 3% A, 1. 00T/
7

[0070] PR Al BP0 : PCRI B A% 1 . 070 /AN 24, PCRF= I FF R AR #2076/ /M ik
B BANEETFEY 7 M marker 22K, AT =00, RS AN (1+20) x 7=14778/
L7

[0071] DA _EXF A A B EARSERE B 3E4T T VEGNGIA , (8 3 AR a6, AR B AR il
T UL _E IR ) BAR S G o X T ASIR AR N RIS AT A K BHBEAT 825 RS SO &
ARALAAE A B a2 o R b, ZEAN G B A B RS R RS B B A 14 48 45 A8 46 A&
o4, 1S N ¥R 5 75 AS R B ) Y Y
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[0001] A%

[0002]  <110> PHIbARMREM K2

[0003]  <120> A= I i 45 M 5 IR P 21 S L

[0004] <2101

[0005]  <211>19878

[0006] <212>DNA

[0007]  <213>

[0008]  <220> HEA= 7R JH B 45 S PR 2L K] 7 )

[0009]  <400>1

[0010]  TCACTGAGTCGTTCTGACTACGGCTTCTCTGTAAAATATTTGATGGCAATTGAAAATACGAATCAAAAT
GGTTCGCGATATCTAGCGTCTGAGACTTGGTGGAGTGATCCAATATTGCGATACGCTGGGAACGACATCTCCACACG
TCAACAAGAGACTGACTACGCACAGCCGGAAACTACCGTTAAAGAGAGACTTTCCCTTGTCATTTACACGAAATGAG
CGAACAATAGGAATTGATACGACTAGATTGATACCTAAAATATCGAAATTTGATCGTTCGCGTCGAAACTACCTTAC
TTAACTATCGAATGCACATTACTCTAATCAATTAAACATGATAATAGCACAATATGATTAATGCCATTCCAATTGGT
AAAACCTGGAGTAACACTGACATCAATCATAAAATATAACGTTTGTTGGACCTTGGTACACTCTCTTTGAGTAACAG
AACCAGTTGAGCATTCCAGCGACGAAAACACCACCCACCACTACGCAAGCGTAGTCTGCAAATATGTCAGCACCTCA
CGGCGATGGAAAATGTCAAGCCTTGGAGGGCTTACTGAAGTTGCTGCTATCCACGCTGCGGGAGCCAGGCAGCAGGA
AGAAAGTTGATGTGACCACCGTGAATGACAGCGTTACACAATTCGCAACCCAACCAACCCAGCTGGGAGGATGAAAG
GTTCGAGAGCAAGGGAGAGCCTTCTCACTGCGGCGAAGCCAGATAATAAAGAAAGTAGGAAATGCGATTGTAAGTTG
CTGTAGGATGACTGTCACACTAACGATTGAGTTGAAAGCTGCGCCTGACGTTAGACTTTCCAATGATGTTGACGTAT
GAAGAGTTGGTGACATTTAACTTGTTGTGAGAACAGATTGATACATCCAATAAGAAACAGCACACAATACCCCAGGA
TAAGAGAGTTGACTGGTACGTTGAGCGACTCGTTGATCTGCGACAGATGTTTCCACAAAGGCAACCCGCCGTCTTTC
CCGAGACTCCACGTCATCATGGAGGCGACTTGAGCGCAGCCGACGCTTCCAATAGGCAGAAGAACAATCGTCACCAA
CGTGAAAATTACGGGCACCAAATCTCCTGACGAAACCTGTTGCCAGATGGTGTAAAGGGGAAAGTTGGACGTATTGG
CAAGGACGGCGGGATAGTCGGTGATGCAGTACAACGTCGCTAGGAGAAAGGCAAGAGAGGTGACAAAAGATATGACG
GAGGCTATTATGATGGTGCGAGGGACCACGTGTCGAGCGTTTTTGACTTCTTCAACTAGGTGTACAGCGCCATCAAT
GGGACAAAATGCCACCACAGGTGCCGTCAGGCCGATGAGAAACTGGACGCCCGCAGACCAGCCGGATTCTTGGGTAT
ACTCGGTCCACACCACAGAGGAGGGCTGCTTGGTCTTCTGCATCACCAGCGTGGTGATTAAGAAGGTGAAGAATGCC
CCTAGACTTAGAAAGACTGTGTTGTTCAGAAAAGGTGAGATACGATCGATACCGAAGCATGTGTGGACTTACATCCG
CCAGTATAGAATAGTGAGAAGAGTCTTTTCCCGCATAGATTAAAGAGACAAACCAATAGATTGACACCCTGAAAGCA
AAGAAACGGCATCCAAGAGCTCTGAGAAAAGTTCGGGTTCCAATGCAAAATGAGGGCGTGGATGCAAGGCCAAACAG
CGCTCGTGCTGGAAGCAGACATGGCAATCCACGAGAACCAGCTCAGGAACCCACAAATGTAGCTCTGATATATGCGA
TCAGCAAGGAAGGCATCTGCAAATGCACGAGTCCAGACCCACCGTGAAATTGTTTACAGCCTTCGGTGCCAAGATCG
AAGTCCAATGATACTGTCCACCATTTGTCGGATACGCAGAAACCAATTCTGCAAGTGTGATACTAATGCAGCTGAAG
ATAGTCGTGACTATAATCACACCCCAGGCTGTAACTGCAGGGCCATACCCAATCGAGATGGTGAGAGTGACTGCGAC
GACGAGCCAGCTGTTACTGACGTTGAAGCCCGCTGAGAGAATCCCGAGCCAATTCAGATCTTTGCGAAATGAGTTGT
CGACTAGGATTCCATCATGGACTGAGGATGAACGAGCAATGCCATCATGCGGGACTGATTGGATGATCTTGTTAGAA
AGTCTTCGGGGGGGGGATTAAAAAAGGATATGCTACCGTCTGATGAACCGCCCGAGCCCTTTGTCTTGAGTGTACTG
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AATTTCTCACTTCCGTCGATTTCCATGATTCGGCAGAGATTGTATAAAATAAGAATGGTGAAAATACGCAACCTTCC
CAAGACCACATGCGTCAGGGCCTGGCAGCAAGACATTGGAAGGCGCTGCTAGGCTTATATCAATGCTGGAACCTAGC
TTGAGTTACACACCTAGGGCTTTGATCTTCGGAAACTCGGAAAGCTCTTATCAGCTGGAGGGGATGGCTATCTAGCG
CGCATTAGCCCAAAACATCACTCTTCAGCTAATAGACGGGGAGTTGTCTTTACTGTGGACAGCGGATTCATTTCCCA
GAGCCACGAGGGGAGATGCGGAGATGTCGCGCGGCCGCGGAAAGCAGTGTTCGGGTGGCCAGTATGTGAGTAGCTAT
TTGCATGCCTAATTCGAAAGCTCAGGCTTCGATCTTCCGCTTCCTTTTTGTCGTCTCTCTTGCCGTTGTGATTGCTA
TTTTCGCGAAGTCCGTTGGTTAGGTTTGCAATTTCACCGCAAATGCCAGAAAATGTTCTATATTGACTTGGATCACA
CAATGGCAATCAGCTTCACAAGAGATGCTAATATTGCTCTGAGCCCAACAACTGGTTGTTAAAATATGAAGGCGCTG
TCTATCATGTTCTCAAATTCCTTTACGAGCCACATAGTACTCCCTATAACTAGACTCATATCCCAAAATCCACTCGC
CAATAGAACCCATGATGTTCAAGGAAGCTCGACTTGCAACTTGGCTGAGCCAACGCGTCGGTAATCTCAAACCCAAA
GGAGTATTGGCATGCTTCAAGAACACCATCAACTGGAAGATGCTCGGGGTCTCGCCAGCTCTCTTGCAGTCGTCCAA
GTACCCGAAGAAATTACGAAAGAACCTTTCTTCGCCTTCAAAATCTTCAGGCGCTAGGTTTACATCGATAACGAGCG
GATCAGTGCTCGATGCGTTCTGAAGTGTGTGAAACTCCATCTTTGGTATGATTGCCGTTCTGGGGGCGGCGGGATCT
GCGGCCGATATCGTCTTCCAGGGGGCATGTGTGGTATTTTTGTAGAGGTGGCACTCCCCGGAGACAATTTTGAAATG
CTCCGACTGGTAGAGATGGAAGTGGAATGGGGGATTCACAATTGACGGGCTGAGGGCATCGTAAGGTGGATGCGAGT
TGCGCAGAAAGTATTCCGAGCCTTTGCGGAACTCCAGGCATGACTTCCCATTCTCGTAAAAGATGGGATTGTCGGCA
GCTCTGTTTAGTCTAGGTGGCGAGGATGATCTGAGAAAACTGAACATAATGATGGTGGATCCTTTGGATTGGAGTAG
AATCAGTGACGGGGGTCAAGGGTTGCCCCCGAGAATGGAAGACTTGTATCTTAACATGAAGTAGGCATATTATTTGG
TACGCAAATCGATGATTGATACGGACTCGGGGGCCGAGATACGCGGATACCTCAGGCTCACGGCCCCTCGGATTCTG
GAAACCGAGTTTCCGCCCCGCTTTGGAAATGCAAGCATGCCGGCGATCTTGTCTTGTTCAGCCAAAGTTGCCTCAAG
CCATTTTCAATGGACCTTTATGTCTGATTTGAATGAGAATTGACACAATTTTCTTTGAATTGTATTCAAAGGAGGAG
ACTATAAACCATGATGTCAAATCGGGAGGATCTGGTTGGCTCATCTGTTGCTCTTGTTGGTGATGATGAGCGGATGC
AGTCGAGCATCAATTCTTATCACAGCGGGAAAGGTAGAGTTCAATGTTGGCATTAGACATATGATTTTAGCACCAGT
GACCCTCATTCTGGACAAATTCAACGGCGCCAAAATGATGATAGTGATCTGAAATGTCACGCACACTGATGATTTGA
TCATTATCACCTTATCCCTGTTGTTGTCAAACACGCTCTAGATCAGGCGAGATAAGTGTTGCAGCTTTAAGCGTGTC
TTGCCAGGATCATGTACTAGCTTTGATCAAGCTAACGCACGCCTGGAATGCGGGGTAACAGGGGCAAAAGATCGCTG
TTCTTATCTCTAGGTGAGGTGATGAAAGCGAAAAGGCCTACTCACAACCGACTTGTTCGCCCCGGCCGAGTCTTCAT
GGAATCTCATTCATTTCTCTTCAAGTCACGTCGTTCATTTTTGCAAAGCACGACCGTAGTATCTGGGATTGTTATTT
CAGTTTATTGACCAGAACCCTTCTTCCTTGTCCACTAGTGGAGTATGACGCACTCTCAGTCATCCCGGTCTCTCCCA
GCGGTCCGTCCCCTCAATGGCTCACTTGGCGTCTGTCAATTGAATCTTTGCTGACGCCCGTCACAGTGCGACCCTTG
CCACGAACGAAAAGTCAGATGTGACCGACAGGATCCATGCTCAAATTGCGTTGATGGCAAGGCAAACTGCACACGAC
TTCGCCCGCGGCAATATGCCCAAGGCAAAACGGCTGATAGCATCGAGGCTGTCCTGCAGCGCATGGGAAAGCTGGAA
GAGATGCTTGGCAGGCAGCTTGTAGCAGCTCCACCTCCCGAGCCAGCACAGACAGCAACTGCGGCCACGATGGAGAC
ATCATCACTAGATACGGAGCCATCTGCAGGTCGACGGCCACGGCGTCGACGTGCAACATCCATCTCCGTTGCACCCG
AAGACGATCTTGCGCCAGCCTCACCCTTCAATGATGGACGGGAAGATGCAGGTGCTGCGTTGTCGGCACAGGCTCGC
AGCGTTGAGGACCGGGAGAGTTCTCAACCTAGGAAACGATCTCGAACCTTTGGTCCGCCTGACTCCGAGCATCGCGA
GGAAAGTGGTGCAGCCGCGGAAGAGACCCAGACGCCGGAAGATCGTATGCTTGCCTCAATTGATCTGGATCGTTATC
TCCAGCCACCCAAAAGACGGGCCGGGCCCAATCTGAGTAGTGAAAGACAAGAGGTGCTCGAGTCAGCAATTTCGTTG
GCAAGAAAGGCTATGCGTGAGCCAGGACTTCACACAAGTTTGGACCAGCGAGTCAACAACTACGATCCCAGCATGTA
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TCCAAGTGCGGAATTCTTACACATGCTGCTGAAAGGTAAGATCATCTGCATCTACTGTCTTGATTTAACTTAACGCC
CTCGATAGAGTGGAGCCATAACGATTCAGTCAAGTATTTCATGGAGACATTTGGCTGTCTTTCGCCAGCTACCGTGG
AGACATACGCTCTCGACCTCATAGACTGCATCGTACACGACCAGCGTCGAGCGCAGTTCATCATTTGTGTCAACTAC
GCGGCCTATGCTTTCATCAGTTGCTTGGAGTCTCCAACAACCGTGCGGATGCAGAAACAGCTCGCGCGCTCAAAGCA
GAGATTTCGCGACAATGTTGTGGCTGCGCTTCAGTATCTTGACACCACTCCCAGACCGGATATACCGTTGCTTAACG
CCTTGCTATCCGCTGTACGAATCAATCTCCGCACAACATACGATGACGTCGTCACTAACGCAGAATAGGCAATGCTC
ATGCAAGACACGGGCAACATGCGACACTGCTGGAAATTGAACACTTTAGCGTGCAAAGTCGCTGTGTTACTGAAAGA
CTGCGCAGTCATTGATTTAGACATCGACGATGATGACTCCTTGTCCGAGCTGCAAATTTCCTATATCAAATGTTTTA
TCTTCGACACCTCACTTTCTGCGAACATGTATCAGCCTGCGTGTCTGGCCAGTCTAGATATCAACGAAGGTCTTCTG
ACGAAAAGAAATGCGGGACATGCCATGCTCAAGACTCTCCTGTCCATTTCATTCGTCTCGAGAAGTATCATACTCGA
GACGAGGAAATGCGCAGGGCCCAATCGAGCCGCTGGTAGGATAGACACATCTTGCGTTGGTAGGCTCAGGGACAAGA
TGAGACTGATACGGGATCAGATCAAGTTTGTAAGTCACATACCATTCAAAATGTTTTATCAGCTTTACGCCTTTATA
ACCCGCGAAGCTAAACAAAACCTTATCAAATTCAGCAATTGCAGTCTTCTCGACCCGATGAATTCTTGATATTCGAG
TGGCAGACAATGGAGTGTATCTATTACTCGTTGATGACTACTATCAACCGGCTCAGCTCCACAGCTAACGATGATGC
GTCAAACAAAGAGTGCTTAGAAGTATCTCGCAGATGTCTTCTTACATTGAAAGGTCTTCTGGACACAATATCACGTG
TGAAGCAACCGGATAGGTTTCTCAGTTCTTTGGCATGGTAAGTTGCTCGAGCCAAGTCCTTTTCATGCTATGAACTA
AGTCATGGAATGTAGGGTAGCGCCATTGTTCCCTCTCCGACCTATCTACTTCGTGTTCCGCAACGTCATCGAATCTT
TGGATGCACTAGATCTCAAAATTCTCCAGGATCTTGCGAAGGGTCTCGACGGCCCTGCAAAGTCTCACCACTCAATC
TTAGAAGTTCAGCGCTTGTGCACCTCGTTGGTCAATCTTTACACCGAGTTCTCTGAAAAGGCTGTCTATGCCTCCGA
CTATCACAGAAGCAGGCAAAACTCTGTCGATAATACTATGCTAGCCACGGGTGGAGATGAGTCAAGGTTTAGCGCTA
GGCATGGTCTTGAAAATAACTACCAACATTGTACGGGGCATTCCAATAGGGTTGAACCGCCAAGAGATGGGGTTGAC
CAGTACGGTGGGCAAGGTGTCTTCGCTACACCTGAATTTTTTGATGTCTCATTTCTGCAACAGAGCGACTGGGAGCT
GTTTTATGCGCAGCCAGAGGTCAGTTTCGCCAAGGATCTTTTCGATCACGAGGCGGCAGGCATGCGAACTGGTGGAA
GCTAGGGAATTCCCCGTATCTCAACCTTTCTCAACGTAGATAGCTGTCTTCTGTCTTTAAAGCTCCAGATTGGCTTT
GCCGACATTTTTTCCTTCAAAAAGGTTAATGAGACCTTCCGCTGCATTCTCGATTCCCTTCGTGCGAGTTTCAATGG
CCTTCAATGTGCCGTCGGCAATCCATTTCCCAACCTTGACTTGATGCTCTGCCTTGTACTTCCCACCCATGTCCTCA
TCAAAAACGCTGAGTCCTTTCCATGTGATCCTCTTCCCAATGATCTGAGATGTTGTTCGGATGCCGTATTGTCTATC
GACGGGAATGTTGTACTGCGATGCGTAACCGCATGCAACTGTTATGAGGAAAGCGTCAGTTTGGTAACATAGACTGG
CTCTAACTAGAGTGTACTAGGTATTCGTAGAATCCACTCACTAATCCTGCCGAAAGCCTTCATATTACCAATCGCAA
CCTCAAGCTGCTCCCCGCCAACATTGTCATAGTAAACTGTAATTGGGTTGGATTAGAGCCCGGAGCAAATATGCATG
CCTATGTCTTTCATGATGCAAACTCACTGTCGATTCCATGTGGTGCCACTTCAGGCAGAATGTCAGCTATGGCAGCA
TTGTTGTAGTTGAAACCGCCATCAAATCCAAAGACATTGGTTAACAATCGAAGCTTTTCATCGCTTCCGACGCTACC
AATCACCGTCAGCCCCTCGCGCTTGGCAAGCTGGGCTACGATTTGTCCCACCGCGCCTGAAGCTGCGGAGATAAAAA
TGACTTCTCCCGTTTTAGGCTGCCCGATTGAGTAGAGGGCTGAAAAGGCCGTCAAGCCAGGCATGCCGAGTGCTCCT
AGATACAGGCTGGGGCTAAGATCGTGTAATTTTGGCAGCCGGGTGAAATGGGTAGCTTCAGAACCCGAGACAGTGAC
ATACTCCTGAATCGGGCCCATTCCAAGAACGTTGTCGCCGATCGAGAACTCTTGAGTATCTGTTCTGATTACTTCTG
CGATGATGCTGTTGGGTACGACTGTACCGACGGCGAGAGGCTCGAATCCATCCCTGGCATTCTCTTTGGAAACGAGG
CGGTGTCGAAGATAAGGATCAAAAGAGGCGAATAGCACTTTGGAAGTGAAGCCGCCTGTGGGAGGGTCGGAGGTAAG
ATCAAATGATTCCTGCTGAACAACCTTCAGGTGTTTTCCGGCCACAGGCAAGGAATCAGGAACTTCTGAAAAGACTA
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AACCAAGATTTCGAGACCTGTTACAATGATCATTAAGCTTCCCGAGGTATACTGGAGCAGGAAAATTTGCATGAGAT
CCCATGCCTTTCATGATGGAAACCATCTTCACATATATCTTAGCCATGCAAATAAAAGTATTTAGATGCGCTCGACT
ATCCAATCGGGCAGGCAGCTCAATATCCTTGCTCCCATCGGATCCTCTCCGGGCTCCGCCCAGTGTACATGCAAGGG
TGATCCGGACTTTGGAACGGGCATCCGAGTCCACGCAAACTTTCAACAAGGCCTTCTTGTACCACGCCCGCCTTCAG
GGTTACTAAAAAGTAAAGAAACCTGCAGGAATCTCTATGGACAGGGACGACAGAGAGTTCAAAAGCTGGAATGGCAT
TGAGAATGAGAAAGTACGAAGGAAAGAGGGCAGCTATGCGAGTAGCACGATCTAGTTGATAGCTTGGATTAAAAGCC
TGTGGACGTCGGGCATTCAAAGAATGAGAATTTTTCAAGATCCCCTTTTCAAAGTTTATATGTCTCAGAGCAGACTT
GGTCCTTCGTACTCTATTATGGGGTATAATATGGCAATGTCCGCAATTACTTGTGAGACTTTTGGGAAGTAACCACA
AACTCAGATTTGCATCTTGTTTCAAGGCCCCAAGTCTTGATCTAATACAGTACATGATATCAATGATAATGAGAAGT
TGAGCATGGGTCAAAACCCGTGCGTGCATAGATCTAGAATCGAATGCTCGGAGAGCGAACACAATCATTGAGTCTTT
CCATACCCCAAGAGCCAGCCAATCCCCAAGGTGCTGTCTGTTGCATATTTCTTGCTTGATGGGTGCGTCTGGAAATT
TGATGCAAACATGTGAGGAAGTCCCGGGTACACATCGACTCTTGTGGGAATTCCATGTTCCGTGCGCAGGATTCGTT
CGTAGATCAGGGCTTCATCGCGTAGGATATCAAGCCCGCATATTTGAAAATATGTCGGAGGCTGCCCTTCATGGCCC
GTTGGCCAGTTAAGCGGACTCCAGATGTGCGATTGTATATCGTCCGGTGCGTATGCTTCCGTGTACATATCCATGAA
GGCCTTGTTCAAAATCGGTGCCAATGCGTTTTGGTCCCTGCTACCATAGTGACTTCGGTGCCGAAGTGGTACTGCTT
CTGGTGCAAGCAGAAGAGGCACGTTTAGCCACAAACCAGACAGCTTGGGTGCGCTCCCATGGTCATGCATCGTATGA
GAAATGACTACGGCGATGTTGCCGCCTGCTGATGTGCCTCCAAGGACGAACCCCAGGCCAAGGTCCACACCCACCTG
GGCGGAATTCTCCAGGACCTGAGCGGGAGTTAGTTCTTGCCTCCAAAAAGCCCGAAGGGAAAATACCCATTTTACCG
CATCCCAACAATCGTTTGATGCGGTTGGAAACTTGTGTTCGGGAGCCAACCGATAGCTGAGGCTTAGGGCAACGCAT
CCATACGCCGCAACCGCCCGAACGCAGTTAGGTCCCTCCATCTCCGGGGACCCATAGCAGAAACCACCTCCGTGAAT
CAAAATCAGCAGAGGCTTCGAGGATGTGGCATGCGAAGGTTTATAAAGCAGTGTTCGCGAAGTTCCTCCATCCCTCC
GAGGCAGCTGAAGCTCTTCGCAAGTGACCATATCCATATGTTCTTTCAGAGAGCCATCGGCCACCTTCTTGTAGAGA
GGTGCCCATACGTCTCGAGTAGCAACTATGCGATCAATTCGAGTCTCTTTTTTGAAGGCCGCGAGCGAGTCGTCCAT
GATCTTGAGACTCCGATTAGTCAAGGGCAGTGCGAGTACGGCACGGGTCTCGACTTACGTCTTTCAGAATTGGGTCC
ATTATGCCCAGACGGAGCCACGAACTAGGCTCGTCAATGTTCACGGACATTTTGGGCTGTAGGAATTTGGCGCGATA
GTTCTGATTTCTGTTCTGAGAGAATAATGAGGGGTGGTAATGCGGAAACAATTAGGAACAAGACTTTCCTCATAGAC
CCCTCAACAAGCTCACAAATGGCGACCCAAGTAGTATTTACTAACATAGAAAAGTGCTTGAATAGACGTGAAGTTCC
GATCCTTTGCTCAATGCCGTGCATCGGAATGTCGGATGCCGAGCTGTCAAGCTCGGAATGAGCCGGAAAATGGCAAA
CTTGCAGGCAAGTGGTTTGATTGTATTCAATTTCGACGCCTCGGCCTGTGTCAGACGTCTGACTTCTATACCGCATT
TCATCCGTGATTTATTGCGACAGCCGCCGTTCTTCCAATTACCTCGAGGAAAAGATCACCAGGTGGCACGCTACAAT
GAGTGACAGGAGCTGGACACATCAGGCAAAGCCAAACCCACTTCTGCACCCAAAGCTTGGTCAAATCCAAGGAAGGC
TCAATAAGGGAGTAGTACAATACCTTGGCTTAAGGTATGCAACTCTTGAGCATCGCCTCGCGGAACCAACATTGGCG
ATATCTCTCGACAAGCTCGATGCTACTCGACATGGCCCGCCTGTTCTCACTCCTCCCGGATCAGAACAATTAGAGAA
ACATTTCATTCAAATGGAAATACCTGGCTTTGAAAAGCCGCCCATGTCAGATTTGCATGGACTCAACTTGAATGTCA
CAGTACCACTGGAAGGAGGCCACAGATTGCCCGTTGTCGTGTATGTTCACGGTGGCGGGTTCGTTTTCGGCTCTGGA
AGCTATTCACACTACGACCAAAGTAAGGTCGTTGAGCTTTCTTCGATCATGAACCAACCGATTATCGCAGTCAACAT
CAAGTACGTCAGCGAAAGATTCTCGATGAAGATCATTGCTGAGACTCAAACACCAGCTATCGTCTGGGTATAGCCGG
GTTCCTATCTTCCGAGGAGCTTACAGCGGCAGGGATTCCTTCTAACCGGGGGTTGCTGGATATGATTGTTGCGTTAG
GATGGTTGAAGACATTCATCTCGGGATTCGGAGGAGATCCCGACAATATTACGGCAGTGGGCCAGAGTGCTGGTGCT
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GGTAAGCATTCCGAAGAATGGCTGGGTATGAGTTTTCTCTAAACATTAAATTTAGCTTCGCTTTGTTACCTACTTGG
TCACGAAGAGCCTTTATTCAGACAAGCTGTGCTTCTGGGCGGCACATTTCTCATGATGAGACCGCGATCGACGAGGC
AGGCAGAGGTGCTGTATGGTGAGATTATTGACACTCTTGGATTGACTAGTATGTCACCGAATGAGAGATTGAAAGCG
CTGCTTTCAATGCCTAGCGACAAGCTGGTACCAATGACTCCCGATGTTGTTCGCTTGGGGCCCGTCATCGATAATAG
CGTCATTCTCCAGAAGCCAACCTTCTCGAACCTGGGCAACAATGAGTTGATCCTTCCTGGAAAGACTTGGTGTCAGA
AAATATACTTAGTGCAGAGTGAATTTGATGTAAGTATTAGTCGAAAGATACGTTGCTCTCACTGACCACATTTAAGG
GATCAATTTTTGATCAGGTAAACCTTGGTTTGCGGCCGCCGGGCGTCGGAGATGCATTTCGTCAACACCTTGAGGAC
TCTTTTGGCGTAAAACGTGCTGCTATCGTCATAGAGACCTACAAGCTCATGGGAAACATTCCAGACTCTTTGGCTGT
TGAGAACATAACAAATCTGATTACAGATATCATGTTTCTCGCACCAGCAATAGCGCTCAGCGAAGCTTGGGTTGGAC
GAGCAGTCTTAGGACTGTTCAATGAGCACAATCCATGGAACGGGCCTTACAAAGGCAAAGCAAATCATCTTCTGGAC
GTCGCTCTTCTTTGGGGAAACTTTAACGGGGTTTATGAACAAAAACCCTGGACTGTTGCCCGAGCCTTGGCAGAAAG
CTTTGTGTCATTCGTCAACAACAAGGTTGACCTTCCGCTTTTCGATCAGCAGGAAAGAGTAACTGTCTTCGGGCCAA
GTGATGAAGATGTGTCAAGCACTATAGTAGGCTTGAAGGACGAAAAGGCGAAGAGAAGCCGAGACATCTTCAAACTG
GCGGCAAACGTTGGCGGCCTAGACGCACTTCTAGATTCAGTCCAGAGCTTCTTATCCAGCTAGAAAATGATGCAACC
ATACCAATATTGAAATTGCAAGAGATGAAGATCAGATGTCATGTGTTTCATTAGAATCTAGGAACGGGGAGTCAAGA
AAGTGAACTTCAAGCAAGGTAGAAGAATAGTGACGATGATACAGGTGACGGAAGCTTCTGCGGAAGAGCCAAAGGAG
ACATAGTCGCCATATAGAACTTGTCACAGGCGTTTGAAGCGTACATATGAAACTCTCTGGTCAATATAGAGCTTCCG
ATGTGTCTGTAATTCCATACCACTTTAGATAATTATTGATATCGACGAATGTATCTCATACATCGTCTATTGAATTT
CTAAGGCCATCCTCGCGACAGGTTATCAGCAAGCAGCTTCCAAGAAGCTGATCGAGCGTTTTGAACGTCAAAGTCTT
CATAAAGGTGGGAAGATTAGTTCCCGGGATGTCAAACACACCCGATGCCATACCTATCATTTGCGTGCAGATGACCG
AATTGAGATCTTCCTTGCCTGAGGGGAACAATTGATAGCAAGCTTTGTTTGATGGCAATTCCGTCGTCACATTTTGT
CGGAGAGTCTCGAGGCTGGTAGGGCATGTTCCTAGAGGACAATTAAATATCAACGGAAAGAGCAGGAGTGAAAATAG
TTTAGGACATACTCAGTTGGCGAACGGTAGTTGATAACTATTGAACTCGCTTGGAACAAATCGTTTGACAGTCCCTG
ACATTGCGGAACCGCGAATGAGATTGATCTGTGCGTCGGCAGCTCCAATCCAATGGAGGTTCAATACGGAGACGACG
GTGTCTACTCCAAGCCTTTGAAGAGCGTCGCTGATCTCTGAAGCAGACTCATAGCTGATCTTGACGACGGGGGCGAT
GTGATGGTCTCTGGCCTAAGACGGGCGGGTAAGTCGATATGAACCGTCAATGCAATATGATCGCACAAAACATCCTT
GATCTGAAACCACTGATATATTGGGCACTTACGCTGCGTGAAAGTATATGAACTTGATGTTTTCCTCGACTCACAAT
TGACTGGACAATGGTTCGGCCGAGATCGCCAAGGCCACCAGCTACTGTAACAATGCCCATGATGATGAGCTGAGGAG
AGTTCTGTTCATCGACAGCAAAATATAATTACTTGGTGATTTACATAGAAAATTGGACTACGGATACATGGTTTGGA
AGACAGTTGAGAGCGTCCGTGTCGATTATCCGAATCCCCGAGTCTCCGACAACTCATGAGGCTGCTCTATCATACGA
ATTTGATGATATGGTTCAAAGCATGGAGAGTCCTCCATTCACTGCAATACATTGGCCGTTTATCCATTTTGAATTCT
CCTCTGCCAGCCAAGCCACAGTCCAAGCGATGTCTCCCGGGTCCGCCACCGCCCCTTCACAGGGAGTTTCCATCGAG
AAGCCAGCCAGTATGGTATCAAGGTGTTCCGCGGCGCCCTTTCGAAAGGTTTCTGTATTTACAGGACCGGGCGCAAC
GCAGTTTACTGTGCATCCGTACTTAGGAGGCAACTCCTTCGCCCACACCTTCACCATAGAATCCAAAGCGCCTTTCG
ATGCTGAATACGCAAGAAGTTCCGGTTGGGGCAATCGACTTGATCCAGAGCCAATACAAATGATTCGGGCCCCTTTT
TTGTTCCCCGAGAGCCGTGACTTTGTTGTCGGATCGTATGGTGTCAAATGTGGCAGGGCAGCCTTGGTAAGGAGAAA
TGTGCCACGAGCGTTGAGGCGGAAGGTCTCATCCCAGGTCTCGACAGCTAAGTCCCAGGTTGGGAAATGAGGTACGA
TGGCGGCGTTATTGACCAGTATGTCAATGACACCGAACCGGTTCACGGCTGCTCGGATCAAACCTTCCGGCCCTTCC
TTTGTCGATAAGTCGGCGCACACAGCGATCCAAGGCGATTTACATCGCTGTCCCACTTCGACACACGCAGCGTCTTC
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CCCTGCATGTGGGTAGTTCAAAACTATGGACGCTCCCCTTGCAGAAAGTTCGATTGCAATTGATGCGCCGATACCAG
CCGAAGAGCCGGAGATCACAGCCGTCTTGCCAGCGAGACTTCCCGGAGTCGTCAGCATATTTGCGGGTTTAGATAGG
GGTAAATCGTCCTGGTCGTTTGATGACCAAATATTGACCCCTTTTCTTATGTCGAGTGTGGGATCCTTTTGACCACC
CGACACAAGCTCCAAAGTTCGGCATCAAGTCTCCGACTTCGTTAGCTTCGGAGGACGTCCCGCGTGGTAAAGGTCCC
TTGCATCGGATCTTTGCATCCACACCCCGCCGTCAATCACGGGTCTCCCGGAATTTTAGGCCGAATGTGGAGGATCG
GCAGTACGTATGTACCTTCGCTCAACACCAATGCGGCCAGAGTAAACTCAAGGAAGGGTGTGGTAAATGCCATTCAA
TCAGAAACCACACAAATACGGCGACAAGCTGATATTCCTTCGATCGAAAGGCAACATATCCCCAAGAGACAGATTTG
CCAACATCCGTTTCTCCTGTCTGAATCAATCTTCTGCGTCTTTCTGACACACGATCATGATTATCTGCGATATATTA
TCTGTCACGCCACGTGCTGGGTTAGCGGCAATTGTTGTAGCAATCTACGTCGCAGTCTCATTGCTCCGATGGGCCTG
TTCGCCAAAGCCAAAGGTGCGAATCCTCATGGCCGATACTATAAAAAGTTCGCGATCACGAGCCTTGGAGTACTGCT
ATCACCCCCGAGAAGTGGCTTGGAAGGGATATGAGCAGGTAAGATACTACAGCTTGAGCATCATAGCCATTCAAAAC
TGAAAGTCGTAGTTTCGAGATACAACATACGGCATGGATACTAGAGACGGTTAGTTCCATGAAAATCGTCAAGAGCC
TAGCTAATTTTGTTCAGGAATCAAGGTGGTTATTCCACCCGAGTTTCTCGATGGCCTCAAAAGTCATCCTCATCTTA
GCTTCAAAGCCTCAATAGATAACGTGAGTAGAGGTTGGCCTTGTAGGCTCACAATGAGACCTCACGCTTGGAACAGG
ACATGCAAAAAGAGTACACAAACTTCGGAGGACCTCCCGAATTCCTGATTCATGCCATCAAAAGCGGCATCACGGCT
TCCTTGCGTGAGTAAAAAGCTGCAGCATATTTGGTAAACATGAATTACTAAAGATAGAAAGCTCATTTGACACCTCT
GCTGCACAGAATGGTAAAAGAAAATATGGGACGAATCTTTGGCTACCACACTGGTGTGTACGACGTTTCCGGTGACC
TAGCATCTGAATCGTGCGGCCAGGCTGAGTTTGGAAAACTGACGGATCAATCTTAGAATGGAAACGAACAACAGTTC
ACGATCAGATGTTGCAAATCGTAGGTTGTAACAATGCCCGTGTCTTTCTCAGCACTGAAGCCAGTCAAAACGATGAC
TGGATCCGCTATTCTACGGGTTACGTACTATCCACCTTCGACTGCATCCGTAAGATCAAGCAATGGCACCCCATGCT
GCGGCCAATGGTTTACTGGTTCCTGCCCGAAAGAAAAGAGATCAAATTGCAATGGGCCTGCGCCAAGAAACATGTCA
AGAAGGCCATGGAAGCCCGCCAGCACAAGGGCGACAGCCTCGAGAATCCACCTTCCATGCTGGACCTTCTTAGCTCT
GGCAAAAACAGCCATCTTGCCACGAGAATGGATGACCAAGTCCTCTACCAAATGACACTGATAGCAGTTGGGACGGT
CACAACTCATGCATCCATTGTCCAGGCCGTCTATGACCTGGCCACCTATCCCGAATACATTCCGATTCTGAGAGAAG
AGATTCAGTCGGTATCTCGAGATCATGATGGTCTCTTCACGAAAGATGCTGTTATGGCGTTGAAGAAGTTGGACAGT
TTCATGAAAGAAAGTCAAAGACTATCTGCAGGTGATCTGAGTAATGACTTCCTGTGGCATCATGTGATGAACGTAGT
AGCTGATCCGCTGTTCCTAGGCACATTTCAGCGAGCAGCTACGGCACATCTTACACTTCCAGACGGAACCTTTATAC
CTAAGGGCACGAAAATCGAAGTAAACACAGCATCCATACATGTTGACGAGGCCTACTACCCCGACCCTCAGAGGTTT
GATGGACTGCGATACTATAGGCTACGTCAGAGACCGGGCGACGAGAACAAGCACATGTATTACAGTGTTGGAAAGAA
CGACCTATCGTTCGGCTTTGGAAGGCATGCTTGCCCGGGTAGGTATCTGGGACACCTCAACATCAAGCTAGTGATGG
CAGAACTGTTGATGGAGTACGATGTTCAGACTACTTTGAAAAGTGGCCGGCCGAAGAACATCGAGTTTGAGGCACTT
GTGGCCCCTGATCCGGACTTTGAAATTCTTCTCAAAAGTCGACGTCATAGCTAGGGTAGACAAACAGCTACTCCGTA
TCGAAATCAGTACTTTGTCTGAGTTTCAGTAAACATACTGCTGATTGTGGCCCAAACTAAAGAAAGCGGCTCGGGAT
TGAAAAGGGTATATGAAATTGACGCTTTTGAAATCTGCCGTTGCTGGGCTCCAAAAAGACCACTACTTTTCCTCTTC
CATTTAACATGATATTCCTTACGACTACACAGAATGTTTCGTAAACAAGTCCCTCTTGACATCTTACATTCTTCTTC
GTTGCGAGGGGTCGTTTACCACAGCATGCATTGGGAAACGTCTATCCGCCATCACCGAAGACCTAACTCTTGATTTT
TCTGAGTGTTGTGATCTACGCCGAGGTTGATTCATCGTTTCGTGTTCTCACCTATCTAGGATCTTTTCCAAACTAGA
AACCATAGAGGGGCACGGCGAGGTACTGCGGTAGGAGAGGCGTGGGTGGGGCTTGATCCTTCGGATTCCGATTTTCC
ATGCGACCTTTTCGATAAGCCCGCTTTACCCTCGGGAACCTGGAACCCGGCCGGAATCCGACCACGCGAAATTTCCC
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AATTGGTTGTAAATGCCGTCTGTGATTTCTCTGAAGTCACCGCTTGCAAAATTGCCTGATCCATACTGAGGCTCTCA
TGACTTATCAAATCAGATTTCGAGTGAGTGTTTGTGGAGCACTTAGACTGGATGCTGAGTGCTATCTAGCCAAAGAT
CATAACACATGCGCAGACAAGTTTGTATTCATATGACTTGATCTTTTGCGTTTATTCCTTCCAGTTGATGGCGCTCA
TATTCAAGATCATTCCTATTACCCAGCACTTAGATCACATTTTTGTATCGCATCCCACAACCTCATGATGACTACGG
TAACTGATAAACGCATTTTTTGCGTGATCGTGGGTGCCGGCATGTGTGGAGTCGCGCTAGGAGATCGTCTAATTCAG
ACTGGCACTTTGAGGCACAACGAATTCATCATCATTGACAAGAACTCCGACTTTGGAGGAGTGTGGAAGATGAACAA
GTATCCGGGCGCTGCTTGTGACATTCCCAGCCATGCTTACGTGATGAGATGCTTTCTCAACCCAGGTAGGTTCTTTG
GCGTCCCAAACTATCCAATCATTCCATCATGCTAATAATGCTTGAAAAAAAAGGTTGGACGAAGAAGTTTGCGGAGG
GGAGGGAGATCCAACAGTACTACGTTGATTTCGCCCGCAGAAACCATCTCGAACGGAGCACTGTTTTCAACACTGTT
GTGCACGAGGCAAGATGGAACACATCAGATCGACTATGGGAAGTTCTCGTCGAGGACGTGTTAACAGGTAACAAAAC
ACGCTGGATTGCGAACGTTATTTACGATAACGGTGGGGGCTTTCATCACCCAAAGTACGCCAACATTCCGGGTATCG
ACAATTTCCAAGGCGAGCAGTGGCACACCGCTGAGTGGCCCAAGGACAAAAGCCTCACAGGAAAGCGGGTAGGTCTG
ATAGGTACGGGCCCCAGCGCGGCCCAAGTCGCACCCAAGATACAGCCCGATGTCGAGAAACTGTACGTTTTCCAAAG
GAGCTGTGGTCATGTTCTTCCCCGCAACAACCATGCGATTCCGCCGTGGAAGAAGCTCTTGTTCAAGATCTGCTATC
CTTTGCTGTGGCTATATCACGTTAGCTGGTTCATTTTCGTGAGTCTCAAAATGATATGACAGTATGCTCAATCTTCA
TGCTGAATCTTCATGCTGACTTTGTCAACAGTTCGACCAAACCAAGGGCATGTGGATGAACGGGACCAAGAAAAATC
GTTCCATGCACGACGCTTGTCTCTCATTTTTGGAGAGGGAAGTTGAAGACCCGAAAACACGAGAAAAGCTTCGACCC
AAGAATGACTTTGGGTGCAAGAGGGTTTTATTTCTGGACGACTGGTATTCTCTATTCAACAAAAATAACGTGGAATT
GGTCACCGAGAAGCCCATCAGGATCACTGCAACCTCCATAGTATCGAAGACTCCGCAGTCACTGTCAGACGAAGAAC
GAGCTGCTGGACCTACCGGATCATACCTTGAGACACAGGAAGAGGATCGGACTGGAGAAGCTACTCGCGAGATCGAC
GTACTCATCTGGGGGACTGGATTCGACATGAATGATTCGGGTGGCCACTTTCAGATCTATGGAGAAGACGGAAAATC
TCTGTCTCAAAAATGGAGAGACTATCCCGAAACATATTGGAGTCAGTGTCAAGACGCCTTTGAGATCTGTTCTGGTC
GCTGATGATTTCATCTCAGGTGTTGGTGTATCAGGATTCCCAAACCTGTTCCTCACTTTGGGACCCAATTCTACTAA
CTACTGGTCAAACATCACCACAGTGGTTGAAATACAATGCAACGGGCATTGTAAAGTTCTGAGGGAGATTAGGCACC
GATCTCAACACGTGCCATACGCGATCCACCCCGAGCCAGGAGTACAGAAGAGATACAATGACTGGCTTCGAGAAAAT
CGTGGCAATCCAACGTTTCTATCGTCCAGCTGTGCAACTTACCACAAGGTTATTGATTCCCTGGTCGCTTTTCAATC
GTGAGCTAACCTTGTATTATCTTTCCAGACACCTTCCGGAGCGACACCAATGTACAATCATTATCGGATCTGGGACT
ATTGGTGGAAAATGAGGAATCCAAAGATGGAAGACTTTGTTGTTATCCATGGGAAACAGTAACGTCCTGGAGCTGAA
TAATGCGGAGTCATCTTCGATGAAAATTTTGAAGCCTCTTGTCGAGAACCTACGGCATTTGGAGAGAAATTCGTCGA
GGCATCAGTGCCCAAGTTGTCCGTGGTAAGGCTATAAATGTGGACTTCGATGCCGTGCGGTGGGGCCATAGAGACAT
GGATACAACAACCTGCAACCTCTAGGGTGCGGGGAGCGTATATTTTGGGCAACTTGGCTTGCGTTAGGTTTGATTAC
CTAGAGGAAGCTAGTTCATATCATTTGATTTTCTGCCTCGAACCTCCTGACTGAGATCCCCCAATGGACCTTCCATA
GACAATCAGAAAACGCTACACATCGAGTCCTCCTAACCATCGCTCCAAGCCTGACATTGGCCCCGGGAAAGGAAGGG
AAAAAGCAGTAACCTAGGCGACAAGATAGTTGCGAGTGAACGAAGAATCGACAAAACCAGACAGATACCGAGCACGC
CAATCACCAGCAGCACGAGA

[0011]  <210>2

[0012] <211>21

[0013]  <212>DNA

[0014] <213>
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[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]

<220>5|¥P1-F

<400>2

5 CTTGATGGGTGCGTCTGGAAA 3
<210>3

<211>21

<212>DNA

213>

<220>5|¥IP1-R

<400>3

5 GGCAACATCGCCGTAGTCATT 3
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