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L — P TR OE A B A A, HALHE

(@) JA BN, HmT SR g AL 1A S AR 5

(b) 75 5 J5 8+, He ] e e B i i DT B AR R 1) B 1 AX I » b (S A 1 AR U0 11 1 il
AL , B g A (AL R B A BRI B R AR R, Herh , ik 155 A 8 2 Vs M o vk 1817 2
ENELE

() B/DAN L, HALT ) BT () 1 L3

) B>—ANas+, HALT (b) BTN () 1 0

PL K

(&) B— M REZIEZIR (DNA) —456 45 F 38080 Fe 31, HoAr T (b) 1 NI (a) 1 |
Ui o

2. QORISR 1 P ik () T e () A% B A A, LA, % 42 /D AN DNA- 255 485 ) 3 TR )
2R

3. QUM B R 2 i ik ) AR B0 AL IR A A4, Horp, Pvidk 22 /D I DNA-45 & 45 145017
B & 3R HASE R

4. QIASUREE SR 3Pk i LR A0 R R B AS AR, Forr, P iR DNA-45 & &5 My 380 R ) 3 1 v
) 2 /b — A0k N R L AAVS T LR B v (R AZ R 2 31 o

5. QSN B R 3 Fir ik ) TR S0 H AL IR A AR, Hor, BT IR DNA-&5 5 45 AL 4 1R e 31 o
) 2 /b — A0k N2/ BR 3 R 2 Rosa 26 FE [ B H () AZ IR 2 51

6 . AR EL SR 2 38 (1) TR0 A% AL A, Horbr, 22 /D —ANDNA-&5 & &5 1 3 H i
BT () B LU 3E HARIE (a) , 3 HH A, 22 20— ANDNA-45 A 25 M 30U 0 e B T (b) R
JiF H AR (b) o

T AR EE R -6 A — T BT R 1) T s ) A% B8 i) A, o 08 Ja 3+, Firad Ja 30
A AR R R g A 1R B AR B EE A AL

8. AR EE R 1-TH AT — TR IR 1) TR Ui (A% IR A 244, Horbr, BT ik g e =X PR I8 1]
MR 2

9. QAR EE R 8B IR (1) TRl (A% FR A AR, b, BTk Il A2 A Rl

10 QIO SR O Tk 1) TR e i (R AL R A A4, oy, T i AL BRI 42 Cas A BRI o

L1 RIS SR 10 Bk 1) AR 50 I A R A A4, Ferb, T i CasiZ BRI A2 CasORZ IR I o

12 QAR B SR L LRTIA ) TR Ui B A2 A 44, Horh , BT ik CasOR% IR 1l A2 BF A 71 Cas9
%R -

13 AR SR L LA 1) T O B A R A A, e, BT I Ca s 9% IR T 2 14 A0 2R VG 1Y)
CasOI% ER T o

14 AR 5K 13 Frid 1) T Ui () A2 PR A AR, Lo, s A A 2K 9% 1) Cans O 1% R Il
E G SRR WK e S5 FEL a4 IR B3 W PR A W IR

15 WIBCH SR O Pk 1) TR e ict () AR IR A A4, ooy, i X IR I8 2 Cof LIZ TR I

16 QBRI EE R 10- 169 T — T IR 1 TR i A% IR A e 44, Hodp, Brid i g2 ik it
FE gt 51 FRNAI AL TR o

L7 . QAR L3R L6 Tk 1) TR eI 1) A2 A A4, Jorpr, BITadk 51 3:RNAGZ T (b) 1 R Ui A
() 1 L.
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18. ABUREE R8T IR 1) TR R A% R A A4, I rpr , BITIR 2 B ZH R

19 GBUREE R 1S ITR (¥ TRE 50 1 i B R 2 Ak, SLvpr, P 2 9 A2 Cre B AH Y

20 . WIALFEE R 1~ 19 P AT — T BTk (1) TR o i (A% BR A A, Jrp, (b) 19 e sl 2 4
LU RIS S B3

21 WIBUREE R 1~ 19 P AT — T ik (1) TR o (A BR i A, Jrp, (b) 1Y a8 2 K
FEE SR R L A7 ALY S Pl

22 WTRUR)EE SR =21 AT — T I () TR e 1Y) A B A el A, Hovp, B o 5 B 1 A2 DY
W4l n e RBeE R (TA) S A A PR 248 6 1 S UB0E R+ (et TA) 2 A 8Lacki
EYEA .

23 WIRRZE R 22 iR 1) TR 2RI F R M A, Fodb, iR iR R 2 r t TAR T

24 QLR EE SR 1-23 Fp AT — T ik (%) TR o s () A% BR AR Ak, JLrh S () 1 R Bl A2 15
SR EBEF.

25 WIALRE SR 24 BT iR 1 AR UE R AZ BRI 24k, b, () B9 B 872 A 23V = 15
SHEBF.

26 WIAURE SR 24 BT IR I AR UE R AZ BRI 248, b, () B B3 T2 K & F 7 7
SHEBT.

27 . WTBUREE 3R 1~ 26 H AT — S5 Firas () TR 40t 1 A B A el A , Hovp, ik 22 /b — AN DNA-
G ERIRR B 3 B Fok 1A% IR I 45 H S8 ) A IR A7) )

28. QIR E SR 27 BTk (1) TF2 50 A B A e 4, L b, BT oA % R I A2 B 18 A% B I8
TaletZ IR  Cof 1 1% R B A+ 4. dCas9-Fok [ 1% F& 1 »

29 — P, FLAFEBRER 1-28H AT — T AT IR (1) T RE A A% B AL 44

30 . WIBLRIZESR 29 iR By B4k , Fod, Brid 8844 BAT 52 /D20 TR 1) K/ o

31. WL EE SR 29830 FIT ik (1) 3 44 , Ho b BT i 84 R AT RO B3 844 L 40 T8 N\ T 4e A
EHE25 Y N ISR /N

32. —PhAi L, FAFEBCRIER 1-3 1 AT — TUAT IR 1) T RE s A% B AL 4

33. —Fh4u L , HATFERCR)EE R 2932 A — IR AT i 1 244k

34 JBUREE SR 328 33 Frdk (1) 4 e , b, Bk 240 e 2 - 241 o

35 WIBCRIEE R34 BT R R A, For, Birik 14 i 2 2 Re T4 .

36 . WIBCRIEE KR35 FTR () J5 1%, o, BIridk 22 66 140 M2 15 5 28 2 5 140 (1PSO) .

37. — P 40 g 52 R A 1 7 vk, FLAL S

(] A 5 N AR U R R A A4, ik TR U (M A% R A R AR 0455

(@) JA3IF, Hon] e 2 gm At 1 5 B 1 AR 5

(b) V5 52 JA 3, FL ] 45 i 2 2 A DT B AZ IR 1Y) B ) R I » b (S R 1 ™ AR U0 11 1 il
(A% , B A (AL R R A R (M B RZ R e b, I ak o5 5 1Y 8 20— 1 v M o i ok 18 9 25
SRR

() BN LLGAF, AL T (@) RUFAT () 1 L3

d) B ANEGF, AT b) KRR () 1 05 F1

(e) BA—NREZIEZIR (DNA) —45 4 45 MR e 31, AL T (b) 1 R IEAN () (9 1
Ui 5
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[] BT 40 o 5 N TR O ) A% R 5 1% LR s 1 R IR 4 ] B AR M B e b 5| T
RNA (gRNA) [FIAZERIK Ja B0+, JITid 51 5 RNARE =] 7 A8 200 it S D) 2 X 5
] I I 20 i 5 N TR s P A% R 5 1% LR Uit () A R B0, 468 ] 4 A M e B2 gm ) R AL AL TR
B AZ BRI JE Bh T, Brid 4 BRI 45 & 28 /D — AN DNA-E5 A 45 MR 1 2 31 s 9 L
TEAEAE RN S A% O S 5% & Brak 44 1, BT 3R 2 R2 A4 o At 5 B3040 i B DRI AL AS A 1Y)
AT TR B BT IR VA EE S T
38. — PE IR AN f L N A 1 7 vk, LA
Al A 3 N TR USRI A, BT TR NS A% R I R 4
(@) J 3+, AT E e B gm At 1A 5 B 1 SR 5
(b) V5 8L JA 55, H Al B Y B g b0 G 1) A% R » BTk B D BAZ R L AT AZ R 7 AR VD 101 LB
WAL IRAS e, Horpr, Bk 55 8L J8 3R 3 PR I8 e o s 8 8
(©) BN+, LA T () TR (b) 1 0
d) B >— A+, AT () KT () 1 10
() P #AE H % $2 g A5 5] FRNA (gRNA) [ RZ IR 1 5 8)+, Brid 51 F:RNA (gRNA) 7] pirik
Y1 L DR 40 X 45
() MR EZIEZIE ONA) —454 25138500 731, AT (b) 1 R UEA () 19 I
Ui 5
] BSR40 A 5 N R s R AZ R, T i R s 1) A B A R ] R e T B g 24 %
BRI AZ BRI S BT 5 BT AL BRI 46 6 28 /D — N DNA-S5 A 45 i R 3 7 9715 9 AL
FEAEAE RN ) 5 ) A% O T 5% & BIrak 44 1, B 3R RS20 40 o AE 5 B3040 i B DRI AL A2 A 1)
ZAT T VREEPTIA VR R A s M.
39. — M TS R , A4
(@) A3, H AT AR HE 4 405 Cas OIZ IR B M AZ IR » BT I CasOAZ IR AN L5 1% 2 7 15
T, Horp, G BT IR B 0 A% R e MR R 2 4k (ERT2) f32 315 A
(b) Bt S IR 2 (DNA) —45 & 1 IR BEHR B 731
40 . — PB4 L R AH 1 vk, HAaFE
[a] A A N AR DU AL IR » Pk TR 08 1 A% R A4
(@) A3, H AT AR R 42 405 Cas O IR B M AZ IR » FIT I CasOMZ IR AN L5 1% & 7 15
T, Horp, R BT IR B ) A% R 42 MR R 2 4K (ERT2) [37 315 Al
(b) B SEAZ % 2 (DNA) ~45 5 I BRI IR 751 5
] BT I 1 R S N R s A AZ R, i T RE st (0 % R 0 46 T AR M e gm0 51 5
RNA (gRNA) FIAZERIY) SR ah—F, BITid 51 5 RNASE =] BT 40 i Jit (R 41 X 55 7 HL
TEAFAEAD T 2SI G0 T FFAE T 2040 Mo L IR B Ui 1) 25 1 T & BTl 40 e
A1, — Pl FE RN, HAE BT /N B A 356 DR A P AR R AUR) R 1 -3 1 AT — TR BT 1) 1
P2 23 A PR A A4
42 IR EE SR AL FTIA ) S L DR /N BR, e, BT i TR 50 P A TR ) 2 A e 5 3] /DN B
FE R 4H I Rosa 2635 K] i
A3 WIRCREE R AT A2 BT I 5 L RN, Hop, B il /N R s R
44 JIRUR BL R 41 - A3 AT — T () 2 L DR /N R, o, ZEANAEAE S S A S 3 7 T

4
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NG OL R, TR B 1R I8 2 TRVE AT -

45, TAROUE IR, HoaFESEQ 1D NO: 8L 12-20 HAF— T & 1 .

46 . — L FE IR /N FITIA /0N 5R 1 22 DR 2 v A 55 AR B SR 45 T s 114 T 7 503t 10 4% PR
AFER TN

AT TR EE SR A6 T i () % L DR /N BR, e, BT I TR 50t P A 6 ) 2 A e 2 5 1) /N B
FERIZH [ Rosa 26 R FE .

A48 WIBUREE R 45T 46 AT 11 56 FE RN, Ho, it /iR LA s g

49 . QIR ZE R 46-48 T AT — T ATk (6 L RN R, Homp , TEAAZAE R S AL N3 15 5
(NG OL R, BT B 1R I8 2 TRVE AT o
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MR EE BB SR

[0001]  AHZCHRIE
[0002]  AHIIEMRAE35 U.S.C.§119 (e) ERT20154F10 H 16 [H $2 58 1) 3 H llq I H 5 7 51
562/242  884RIML SR, 1% H i W AR IS 5| A ST AR L .

BREAR

[0003] kPR 4 g e it A% T RE MG , v fa A R A 1 A R A U 2 PRI AL (il
PNFEERECE HDNA) BT, R A R A B 5 7 B AR R e PR XU R 2R (DSB) , OF
LA P 4 [ 9 AL A LA 3o [ 5 S 2 (HR) RN R Y5 R S 4% (NHEJ) B B R R B 2
V53 B W3 o 2 A, AT DY A SR B TR S RO A% BRI - B AR X IR (ZFN) B s )
FERL S A% BB (TALEN) \CRISPR/Cas &4t FIZE T REC0E 1 JE A% BRI =0T AR C0&E 1) - 48
%R DI -

b4 B

[0004]  7F—uspfiJy s, ASCERAL T TR s AR M 2 4A (“ T RECUE A AT
HAe T B A4 DL R B L R SN S AL R g dE RS . 78— e sefii
FEAS FIAT FNBAE (BURD) P BRI 0 S 1 Bk TR CUE ) A g A 3 N R DRI 4 o 7 — s
it 77 2 S AR FF ) T RR 0 1 A AR 7R 22 AR R R R I i 42 (NHE) 3@ 127 s A 5 PR B 5 3
SEDRZH S 5 A0 22 ) 42 o) LR () 42 o () #E L (R R I TR AL (B W, B3, Maresca’ . Genome
Res.20134F3 H;23 (3) :539-46, 3l 5| FHAWN AR SO « AFET 400 7T I RS0, Hol i ik
158 FH 22 /D T A A0 57 P g S8 A Sk 1 8 200 i s DR AL ) S g 4B 1 5 A A ) 2 DR 4 2 R G A
F A AR AL , 12 A B AR RE F T 308 35 8 A R I AL IR DA A T3RR3R 1Y
WAL IR 1 o 1% A B AR M3 S BTG I B A F BRI SR R Rk, DA i R A
T2 0 AT R ZR 40 5 DDA B LA 250 B R AH S 4R RE 77

[00058] [, AR R — e st 77 UER it 1 TR (M A R M a2 4k, HAHE () B3I+,
HrT R R RO 2 g b5 T S ) (B, i S E A SR EYE ) KR (b) %58 5 35)
+, T Ve S E R g AL DI BIZ R (1 B (19401 , CasOAZ BRI . Cof 1A% PRI B H: Th B8 M %5 [ 4)
(K42 1% , 2 B A A 18 7 A U0 1 (Ot (49 1 5 Cas O UT) 0 1) 110 422 2, B 0t RED R A A TR A2 450 1)
(i, Cre B MAZ IR, Horp , 5 S AL Ja 3 Iy PEIE 1 e 1 YR (o) B4
G+ (B, WAL LF)  HALT @ BRI O) 1 B 20— A 485, AT ()
[0 U HL ) 1 B3 s BA R (o) /D — A A IZ B2 (DNA) —454 45 M 380 ) 7 31, Hofr T
(b) I3 ¥ H. (@) 1 3% o 75— 28 s2 ity s, 32/ ANDNA-S5 A 25 MR ) 3 U T (b) 11
TUEH () B B0 AR — 285 72U, 175 38U S Bl ] % 2 Y B 1 R DR SRR T
(K18 (40 , Bl A KRABIKI Cas9, B4 VP6 41K Cas9, Bl A p3001K Cas9) , B 2 s 45 i % 17 B Bl
B RGO AZ TR (B4, Bt S ATD/ ApoBECES Fy ds JF HL R b s w7 - 471 11 77 ) S0 A% PR IS
MCas9 (Cas9 dead) BT IEE) o

[0006]  7F st 77 20, AN A FFE AL HE TR U (1) 4% TR A R AR 10 38044, 045 TR
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DS P A B P A AR (1) £ L, T80 E0, A0 5 TR e ) A% TR AP 2 A T A 1) &40 o

[0007]  7F—e s J7 20, A SR SR AL T A8 M40 g S8 DR 28 19 7 v o 49 B, AR A FF R 5 VAT
PAH TR R R R B GRBR) 5 TN GRON) OSBRI JE R, BB RO BRI 2L A
[0008]  fE—tusgjajy =0, Bl A A% BRI U111 B B 2

[0009]  fE—deszif s h, SR EFRd s SEiE S M gk B R EE S
A EEF

[0010]  fE-—sesiji 7y s, Y 8 2 DY IR R i ) e sRBE R (LTA) 221 S 1al TY 3R
FP I R BEE R F (ctTA) B B LacklL @MW EN .

[0011]  fE—2Lsijia 75 3 , DNA-&5 6 5 M3 IR0 I P04 LA Fok T B I 45 R 3 1) A% B 1
I IXRE AU AZBREE (1 3E R il MR ) L FR B 4R A% TR B (ZFN) 3 SIS W RE S N %
&I (TALEN) Fl 444k Cas9-Fok 1% FE R «

[0012]  fE—2Lsijia 75 3 , DNA-&5 6 45 M3 IR I F0 4 AS B AT Fok TA% BRI 465 A48 A% 1R
B U0 E] o 5140, m] LAE FCpf 1A% BRI U EIDNA-45 A IR 7 31 o 5 A ST I 3 S8 A% BRI AE 45 14
ATy RE AR FL AL BRI v T A 751%

[0013]  ARSCHRAL T B BE DR /N R, 7512 /0N R 22 DRV A b AL AR SCHR AL TR e Y A R A
dAE (It , TOICastb) FAK) o FE— LU SCi /7 2, TR EA0E R A% PR A S AR A 4 5 B/ B RS A
Y1 [FIRosa 26 4 [R i o 5 24 38 7 1) /& )R A Ro sa 26 2 [T JoE £E — o5 it 77 =0 $EIR , (E 2 A A JF
FEAPR T2 T Rosa26 5 L] Jo [ J PR 2 5 55 o AR 20 1) TR 50t () ) e A4 T AR 3 5 1)/ B
2 (R0 P A AT R R e (BN R R AL, 208 B T I TOTC N i PSC R I TO T CAN g F 1 77 A=
)

[0014]  — Lyt 7 K, /NBRH A S IE BE 77 A Re sy U AEANEAE TS S AL R B £
VEFHE LT B, AAFLEDox 4 T B L) , FeizAs BRI (B4, Cas9) FIKIA.

[0015]  fE—L8sjfa 77 =0, AR A TR TRESUE I AZ R FESEQ 1D NO: 81731 .

[0016]  ASCIERFRAL T IR B FEFE RN R (B0, HoA g me 7310/, 781/ R 1 & A
H R G TR OE R A 2 AR R AR FESEQ ID NO: 8 (T0ICas9) K541 f£—
Se s 7 =0 b, B FESEQ 1D NO: 87 B 1) T o it (19 4% R A 422 A 4 45 381 /)N B 22 (R 4L 1
Rosa265 K & (3 e 3 R ) .

[0017]  ff ] iy L35 B

[0018] AT B FHA B4 R LL 2zl o TIERM B 1, A ST — NPT LA/E R —
AP AR R

[0019] K] 1R ARIEA A FF TREIE B A% R A ER A4 7= 1 11) 7~ B o 3 B0 P L] 4 A o 422
b (W, R E A ERREY E ) BRI, AT FAS (B, 2= /D AS) 4%
T B3 800 T R B P21 b, HE AT R AR M S g b I A ) B IR AR TR, T ok I 7] 1)
%R (B, CasORZ BRI  Cpf 1AZ BRI , B H: DhRe I S5 [RI4) BUTAZ R ™ A= U101 (40, Cas91])
IS , B A B 2 3 (B, Cre FLAH ) o ZBEAL TP gk + i, B na 2 40 T (9]
w1, 22— BAAAZ LR (DNA) - 456 45 1 380 H 0 7 31 (BDRS) Fiif o TR IS A4 AR 1)
K/NAT LA 2 /D 15T Bl (kb) o

[0020]  [&[ 2 AR A FF TRECIE AR A AR IR 7 3 I HL T4 A IR AH SR B3 A A1
(AAVST) R BE (N) BXROSABge026 (ROSA26) F K FE (/N 5R) o 72 BT 10 4 2 44 1 K/ A

7
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17575kb.
[0021]  KE[3A-3BER T BEHEAAHIKI LI EK (doxyeycline) B FHRAMNF T LEE
T4 (iPSO) IR , WE3FT 7R , FEAEAEZ VIR R (—dox) (E4A) FIFEAEZ YA Z (+dox)
G O SRR T B 1 (GFP) AR AL IR G (B4, CasOMZ RS  Cpf L% IR B L Th e YE 5 [F)
V) S E AR (101, Cre) RIATEAL KRR - GFPANAE £ VU IR R A AL E Il RiA , IXF W
ZRAWA B E3B) .

[0022] 4L 7R T ZRNDNAZK -1 75 3 1) HL Yk B B T 45 o A8 B Surveyorik B8 7705k 2 A0 A 2
PRlUsp14 (& &8 AT N ZEE AR ATATT ) %A 58 Bon, RAA Y m ik o7
AN Y BRI HAFAE 51 5RNA (@RNA) I, 5 5 20 R G AE i PSCrRIE AL o 23 BT A [5] fi) 48 e 28
B LR A SEBE (C6.C25.C41) , A AT AR A5 R A Cas RS ol ik HL Jk B
FE AR 56 RPRE ISR AR 7 U1 o 76 BT 43 4 1) 200 e 00 0 28 A =] 1 D1 S i 22

[0023] (&[5 2 MR ¥ A A HF TRE IS I % B 18 AR /R 9 1 s i B o SR Bl 7P L AT AR 422
GRS AT VDB B AL IR » S D AZ R 7 A U1 11 0 I A% 1R 5 B30 A A A0 A% TR 2 80 (1) i 111
TR, Forh , i BT I A 1 2 B M2 M8 2R 52 A4 (BRT2) J7 31 e T X o B A7 T (B an, &
o—AN) AL FERZ IR (DNA) -4 6 25 380R 51 /7 %1 (BDRS) i .

[0024] |16 /& A TS0 (Al MTHI 2 PR (1) T2 s R AZ B A 2 AR s 9 1 s = SR 3P LT $¢
VEHbE 05 R 5 8 ) (B0, 5 R E A B EY) & 1) R, S0 T (B, 2 /0FHAN)
M2 I B AL AT a8 P2 b, H T 45 b de 1 g 5 21 AT D B B (19 4
CasOIZ LRI  Cpf LAZ BRI , B Dh B8 P55 [F ) I A% , Jm b (A% R ™= AE 11 0 Ol (g1 4
CasO) ) FIRZIEL , B IR AL (i AL AZ R A W (1) Bl (19 41, Cre AU HORZ R o i BG4 T w05 5
FRNA (gRNA) [P R% B2 L% , 1% 51 ‘3 RNA (gRNA) A7 TP In4a 2+ i , i in4a &+ T (41
i, /b —AN) AR LR (DNA) -45-5 45/ 5808 7] Fr 31 (BDRS) E i o £E 1%~ B , gRNAXT
MTHI 2 R 2 A e vk, L2 il 3Rk I H 45 A Cas9LATE Cas 9K IL JE T s B &) - 76 1%
7 ) ) S A4 B, FEDNA- 45 5 25 A 3R] e 27 R RE T T N J DR 2 AAVS 1 R R v ()
JF N o 1 A0 A B A AVVS T AT e, F L6 % B 20 w2 o I B 2 v B 15 5 i P D
MTH1 2 R BE R U1 o

[0025] &I 752 Wil i T IDE 3R A e () DD B 8 2 1 BB o 1% 9 A S 7 85 %6 I 41 i /EMTHIT
B AL AR GRBR) S SR TTAE AN AE TS S IO 00 T B A LN B 6 2% o R B 1% 5 A 1 HUHs
TINS5 AEAE T IR 40 R ()45 e SRR S A I MTHLAS 2 B ()

[0026]  KEI8WR T AN Y T RE S IE B A% R A B AR Y s I, Horp oz — (Tt D) A8 A 2 1Y
W #1555 RIAGFP,

[0027] K9 R T H A B STl o ] BT /s 7R A0t ) ) 2 A 1) i A% 38 DL S B8 5 Bl Rosa 26
S DR R 1 AR

[0028] K107 T TREIE I TOT Cas it i A4 7 9 1) 7 75 B« Cas Qi Ik T2A KRl & GFP , FF
H A M, HT % .

[0029] &I 112 M Yk BRI, S oR 7 #EDox A 5| SERNATEAE I 1% 15 T DNAFK) & R U1 o
[0030] & 12575 T A FHAAV-UBZRNA (p537~/KrasG12D) A a4 (Tl F) (1 J22 DR 0 i) 460
Kras$i47 s T &, BLZEHDR  ssODN—A1- 3 [1) s RAE “DB 7 R A 0 T [ 134 ZE A
AT BB B PR E /N o Trp53CRISPR%HE “ify F1” 45 0% () &

8
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[0031]  E[138 R J fEDox filik (48h) FIAZER (112h) 4HHL 5 , GFP i 2 BE i 8] [ A2 4k o

[0032]  [&]1472 ok B A FDox HIliE H FHAAV-gRNA-Kras/& 4L 4R 4E BEAA M DL 7™ A i AR
FIEA B (indel) B surveyoridBi &5 R HL Uk BRI

[0033] 1542 R T surveyoriZ iR B 36 45 5L 1 f vk e e I, HOIEH T U8 I 45 T AAV-
gRNA-Trp53 (#37.#42.#52) [/l Trp533E RS B0 E1] (4L 2 5) L 36IE T T0ICasf
BP) ;1

[0034]  K&]16 W7~k H Sanger il Fy* 73 #r B 48 , HAE B 1 AEASAEAE Do x4 O T B¢ A7 Al
FIT0ICas9 (iF5F A Cas9) F1#.

[0035] K172 X HERTEIRR , HBoR TR NS AR BEAR HIAGE E (stable pool) —#B43 IRIGFP
F1EMCasIFIA .

[0036] K18 XA I, HRIR T Cas9Z& X S PEDNASR 5 14 F (gH2AX£E S HD
[0037] K192 XA IR, H IR 1 Cas ORIk 0 7 22 M DNASR R I AE I (AZTE B0 «
[0038]  [&]20-28\ 7R T AL FFikiE5 R TOT Cas it £ 447 4 1) TR ] B 20-28+ (1) 17 311 43 7l
Xf R TSEQ ID NO:12-20,

BHXEAER

[0039]  ARAFIRAL T THREMUE M Z R AR (5140, “TOICas EAK™) , HoRe s Fl T 54
PhEEG DL S a) FE R A v 5 N5 3 B L DR 2 G R, £E — e sk b, HA R Z AT 7
NBAE (FRD) P 5T o A% 2 I % 50 AL AR AT a3 2 P S B A AR 7 i e PR B
I35 DR 2 1y A e R i v, R DRV 2L 1) 22 S A [R] () e AT i o, BROAN [A] 2 PR AH. Gl B AN IR 42
Tl Py 5 A1 o Hh o 3 L B RS T ) S A D B BB 1 %) e PR 2 s PR 2 42 Wl 1 ) BRI U381
DA S NG 28 (1) ) 3 A 32 42 281 e AT A0 R PR it , 451 6, 2 AR [R) AR i 422 (NHE)) 3248 (0, 161
1, MarescaZs.Genome Res.201343 H;23 (3) :539-46, #0145 HAIN AR D) o

[0040] & il I AZ R EG , WCas9 Cpf 1. ERIB LRI  TaledZ BRI AN DY RE M (A 554, B0 7%
DNATTI BN S5 )38 LA S B A AL DNAZE 5 B 2H 2% (I DNASS & &5 /38 AR 4R, X S A% PR IS 7T
SR A T B IR FH AZ BR B DNAZS & 25 W 38R ) 1) 7 31 (“DNA-25 -5 &5 /38 R /7 9107) Ak
A RSO EEWT Y, I LS SONASRA 1B B AR A ) TR OE AR A2 G5 2E T IX R 45
TR, S0 TRV S A R A T DA 9% ) A0 s R £ R R A DR 2 S A AR IR R AL A [ 1)
DNA-45 & &5 MR A 7 371 o

[0041]  fE—2esyii 77 s rp , 2 NDNA-S5 G &5 A 80RO F P A TR s A, BRI e AT 42
AT B AR (140, 41T JBURL) DNA o IX A 1 465 1) 3 BUM B2 4 B 5 381 B (R 4 5 3 AR DNABE 2
o

[0042] AN FFIK) TR BT (9 A 2244 (B30, “TOTCasky EAK™) [ 2 FITEAE T, 78— So s ity
773 BT, T DA 7] 5 i R0 2 () 42 il (1) 77 275 5 B DR AR (1) a8 A% (R, (R gk ) 42
RAST $5 R S P s B B 2 A AT FEE IR B ) DNA-45 & 45 A 3 I3 1) 7 B B B %) (4 2, 7 A B
WA, I HARFEARTCEB IR - R, A T 2480 ] A LR 4w R0, AN A HFI ARk
T R AARSRAE T S IR B RN = A R R L R AR RE T

[0043]  TOICast) ik FNEL FL K BhH)

[0044] 7 — 2L 7 U, AR SCPAR TR 0E I A8 24445 TOT L TOI Cas BRTOT Cas9Oft) i 44 ,
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HAREFSCas OB ZIR B ER AR A, /ETOIC. TO1CasBL TOT CasOF AR AT , gmiY
CasOWf 1) 1% B 7] LA B i ol H el , DRI IR , A IR = A U1 1, A AL R ) 22 46, 150
FER AL, BUBIRAZ H IR TR A o TOTCAY B2 44 1 HE R il 14 7~ 45114 T ¥ 20-28 , HAZ R /7 51 43 3l
FHSEQ ID NO:12-20%& /R~

[0045]  fF— &5t 77 =0, TOTCHA E AR ALK ] 20 - 28 1 AT — P, 481 G, 2 43 1) 2 A SEQ
ID NO:12-20H 1 P51 o WA AE 5 2230043 VR THB 1 , A8 A FFHI TOT Cas 4 42 44 £0 45 7] 45
Ve RE I35 8 A (0 B30 (P1) (BilT01, CMV . CAGG . CBhEREF 1a B A0 4L J bk Ja 5 1) » Hokb
THEBM AN %1 (A% 1 M4 12) ) L, XA 425 40 T ml E B R IS B2 A (1)
1, Cas9) B a3+ (P2) (B, @i v 15 & B 4 A BT EER I 20 , B3I+ (P2) &b T4
G (BZ13) M EUE, 2485 140 T DNA-Z5 & 45 4 380IR 0 67 i (BDRS) (Bl , iz e il . FE4H
Rl B 5 ) 1) i IZBDRSAR G A7 T W B AR B g i B e 1 (W 4n, 29 Wi B e A
BCROCAR B KAZRE a3+ (P3) (1) L3 (0, 640, B UAE10) o/ — st 7y U
TOTCHA S AR H5 S 5] FRNA (@RNA) (R AL , FLmT DAAE T8 anniil A4 2 3 1), BR A 2% F-3
FIBDRSZ [7] o

[0046]  ARSCIEFRAE T AHETOTCHY AR I % JE LR B4 , fn e B (R /N BRAR Y S8 AR SCHT ik
VP22 SEE 7 SRAR W SR DR /INBR B Y (HE Y PR AR ) A2, AR FRIR 35 & Pl R 3 A 2
B HESN ARG HES YD) » AR EAIR T 2243 (Amphimedon queenslandica) B
#H (Arbacia punctulata) % (Aplysia) i % B ik B i (Branchiostoma
floridae) 5 UNEa AT 26 H AP S B (Caledia captive) WPY4CE % (Callosobruchus
maculatus) - M2 R4S JE 4 (Chorthippus parallelus) B IEH ¥ (Ciona
intestinalis) \JK & J& (Daphnia spp.) . mdER} S0 L0682 R 55 6L (Euprymna
scolopes)  KiEEtE (Galleria mellonella) XUBEWE KR KAFEL I (Loligo pealei) .
A K H B (Macrostomum lignano) AR /KEE Mnemiopsis leidyi) - H &2 3%
(Nematostella vectensis) . i {F#d (Oikopleura dioica) Ei#E4E (Oscarel la
carmela) M5 4E T FBHEUR (parhyale hawaiensis) V&R lEH (Platynereis dumerilii) .
% WS JE (Podisma spp.)  KFEVEMN 8 (Pristionchus pacificus) 2520 | Ho i [ Sk
W (Schmidtea mediterranea) .18 1% (stomatogastric) %5 Bk JH#F IH
(Strongylocentrotus purpuratus) . i %% B (Symsagittifera roscoffensis) 7R
A1 (Tribolium castaneum) , PL Az, 2243 8 (Trichoplax adhaerens) . IEEH| (Tubifex
tubifex) CLHEMESIY)  LLIL, 824 J& (Bombina) , K B RGN (Carolina anole) (425K
(Anolis carolinensis)) J BTl (Felis sylvestris catus)) 38 (F&FI5E
(Gallus gallus domesticus)) —#3 5 (HIFEFEIER (Sigmodon hispidus)) Ji (XK (Canis
lupus familiaris)) &2 G (BUFE G R (Mesocricetus auratus)) KR (R
(Cavia porcellus)) /NEIEEMRES ( ONEEIEMyotis lucifugus)) \H# (F i (Oryzias
latipes) , B0 H A& 38R} (Japanese ricefish)) i ((Mus musculus) D) HERE R
(Naked mole-rat) (BLFEM (Heterocephalus glaber)) . 3f KB #EM% (Nothobranchius
furzeri) A9+ (FAY (Columba livia domestica)) .fLAEf iR ((Rattus norvegicus) #
KD SR (BCERE) GikfE Macaca mulatta)) (L8 (Sea lamprey) (fF-Lfifhg
(Petromyzon marinus)) - 4 /7 fill (Takifugu) (ZL6& % J5 4 (Takifugu rubripes) , %) . =
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1 (=4 (Gasterosteus aculeatus)) # JUE (Xenopus tropicalis) FIFEI JTUHE
(Xenopus laevis) GAEMRE) HEMIE2E 22k S (Taeniopygia guttata)) FBEE f (B
1t (Danio rerio) , /K)o

[0047] A —uesiji 77 20, B BE R B AR A 0% 0 T B S /B LORBR B R RS
W~ SRR o AE— B S 7 U, B LR AR A /N RO | 7E — B St 7 U, R A TR
TSGR ZIRBHESEQ ID NO: 8K A A STk fe it 1 4 B zh ) (i an, /INe) » #il4n, H
HRIZRE IR 3 (a0, /N 7EZ B (B, /RO R IR 2H AL TR NS R R IR A
M, 12 TR0 O AZ BR AL AR ARG 545 2 B 304 (4, N FiE (R 4 Rosa26 3 [A] JEE [ SEQ
ID NO: 8 FF .

[0048]  fF—sbsijifi 7 alrh , AN FFRAER) TREE A R A5 SEQ 1D NO: 129 531« A
SCIRFRAL 7B BRI B4 (B, /NER) S A, B i B IR B (W, /N 5 AR B
(4, /INBR) 2 DR 2 Hp B R TR O I A% IR A A4, 1% TR el i % R AL S R L FE A 3
WanEY (et , /NE) R ZHRosa26 34 R BEIISEQ 1D NO: 1211771

[0049]  fF—sbsijifi 7 alrp , AN FFRAER) TREE A R A5 SEQ 1D NO: 13K 731 A
SCIRFRAL T B BL R B4 (B, /B S a0, B s R IR B (L, /NER) 5 AR B
(a0, /INBR) PR 2 B R TR O I AZ IR A A4, 1% T RE iU Y % R AL S AR L FE B A 3
WanEhY (Gt , /N R ZHRosa26 34 R BEIISEQ 1D NO: 131771,

[0050]  fF—sbsijifi el , AN FFRAER) TREE A R F5SEQ 1D NO: 14K 531 o A
SCIRFRAL T B BRI B4 (W, NER) S a0, B % B IR B (T, /N AE B
(a4, ZINBR) 22 PR 2w B, R TR MO A IR A AR, 1% TR i ) R PR A SR AR L FE A5 3
WanEY (Gt , /NED) R ZHRosa26 3 R BEIISEQ 1D NO: 14117731

[0051]  fF—sbsififi 7 alrp , AN FFRAER) TREE A R F5SEQ 1D NO: 15/ 531 . A
SCIRFRAL T B BRI 4 (B, NER) S A, B s B IR B (B, /NERD 5 AE 1B
(a4 5 ZINBR) J PRT 2H Hh AL R T MO AR IR A AR, 1% TR i ) R PR A S AR FR A5 3
WanEhY (Gt , /NED) R ZHRosa26 3 R BEIISEQ 1D NO: 151771

[0052]  YE-—Lszj 7y A, AR A FFER AL TRESE R AZ IR F5SEQ 1D NO: 16 751 o A%
SCIRFRAL 7B BRI B4 (B, /NBR) S 40, BT s B IR B (B, AN 5 AR BN
(a4 5 ZINBR) J DT 2H Hh B, R T MO R A IR A A, 1% TR e ) R PR A SR AR FR 5 3
Wtz (Ban, /NG FeH ZHRosa26 8 FEIRISEQ 1D NO: 1611571 .

[0053]  fF—sbsififi el , AN FFRAER) TREE R F5SEQ 1D NO: 17THI 31 A
SCIRFRAL T B B R B4 (B, ZNBR) S 4, B s B IR B (B, ANERD 5 AE 1B
(a4 5 ZINBR) J2 PRT 2H Hh A, R T MO R AR IR A A, 1% TR e ) R R A SR AR R 5 3]
Wtz (a0, /NG B ZHRosa26 8 BRI SEQ 1D NO: 17[H1F31.

[0054]  fF—sbsizfifi sl , AN FFRAER) TREE R F5SEQ 1D NO: 18I 741 . A
SCIRFRAL 7B B R B4 (B, ZNBR) S a0, B s B IR B (B, ANERD 5 AR 1B
(a4 5 ZINBR) J2 DT 2H Hh A, R T MO R AR PR A A, 1% TR e ) R PR A S AR R 5 3]
BanEY Gt , /N LR ZHRosa26 3 R BEISEQ 1D NO: 181771

[0055]  fF—sbsijifi jyalrh , AN FFHRAE R TRESIE (K B2 945 SEQ 1D NO: 19/ 731 « A
SCIRFRAL 7B LR B (B, NER) S B, B s B IR 3 (I, AN S 7R IZE

11
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(i an , /NG PR B RE TR OE A% IR A A, 1% TR iU I R IR R B F B A 3
WanEY (et , /NED) FE R ZHRosa26 34 R BEIISEQ ID NO: 191771

[0056]  fF—sbsijifi 7 alrh , AN FFHRAER) TREIE 1 RS F5SEQ 1D NO: 2069 531 A
SCIRFRAL T B BL R ) (B, /NER) S A, B s R IR B (T, ANER) L 7RI BI
(i an , /NG PR 2 B RE TR O A% IR A A, 1% T RE iU I R R AL R L FE A 3
WanEY (et , /N R ZHRosa26 35 R BEIISEQ 1D NO: 29[ 771

[0057]  {EF)PIALTY b5 S (901, Cas9) RIAT LA 4 F 2 WU H R @& MG S
) BT F T TOICH AR Fr e 15 3 R G0) LT AE— 285 77 U, 175 37 (BLEEe B ) 422
BOS TOTCA ARG S B3 F R ) e VRS (9, B ke 5 300 AR B 45 7 3)
Yo

[0058] A SCHR AL i L IR Zh Ay , 3 ik () Y5 2 20 B0E b AE R PR s 2, T AT e AR
[k B e s S A DR, B3 FH T e 3Rk IR K S R e N A 5 116 S DR B o 451 1, X T DA SE 3 e )
Ve T REAHRDNA (8140, B3 B B I AB ) LA SR R SE I, BT IR A% 1R 2 b g RNA S ] 1 22 [R] o
/BB BRI JE AT o B R ) 2 (R R s ) S RS R T, U 2L R, WiPik3ca Kras. Braf .
Nras , F R I LA, fPtenp53.RbApc.p16/p19.Breal Brea2. Lkbl o i #5 TOTCHE HE
D] /I B S5 A5 AR DNA DA % 41 ] 5 DR 0 08 ] — o 22 s BB 0 B DRI K g RNAZH &, AT DA A %
Pl A A o X R B B B A FE AN PR T, e (B9 20, Kras L Lkb p53F1 /BRb 5 41 21 , £ [7)
MAPK , B BRACHED | iR (5171, Kras \p53.p16,/p19MI/ELPdx 1 ; B4, $L [ MAPK) R 71 i
(40, Pten Breal \Brca2fl/mp53; #1401, #[4 P13K \ARASODDR) , FLARJE (51201, Pik2ca.
p53H1 /B Pten; {571, #[5/PT3K \ SERD) , BB Ji5% (41|41, Breal \Brea2. ps34H/BRb ; 4141, 42 5]
Erk MEK.Kras.ASO.modp53) , BB & & (B, Braf Fl/BiNras ; %10 , ¥ 5MAPK) DL % 45 B i)
(141, Pik3ca-KrasHl/BApc ; 16101 , £ [E MAPK . PT3K) »

[00591 4321, 2 g RAN A K2 AH 9% B A A5 AR DNAFK) 4% g v DA A 7 (491 401, Jig A 5 99 # R
i ER) & E N VB N BUEIE N 5 S4T30 .

[0060]  7E—2L 5 77 3, 4 Y g RNAFK A% IR B8 6 31 e S DR sh A B 1y L PR 2 o 48]
20 205 5 1 g RNATICZH e 28 3R T 1) gRNATT DA A 48 A 1) 2 i [R) ) A 70 () S DRI 2 v o

[0061]  ASCiRHRUE TATA B GRIFH) RAAF LRSI E (organoid) (EFME
K =428 E 2 (organ-bud) ) oK Ik, 88 B P L AFEATATTOICA 1A

[0062] 454, 3% 1 , S48 b R AR () IR EE TOTCEN Y (il , /NG AT BLELAT S35 B8 77 (BE %
PR THUR G 77 A IR I )% OB o Ak, A8 SO I 2 Sz Dhse A & 1) (A §51k
(¥ 499% R 50) TO1CEN

[0063]  F-T- 2[RI 40 B A 1 I

[0064] AR/ FF A R AR A (i, “TPTCasHa EAA™) -T2 k2 i JB 2 ) A
L AT AR e e o ) A B R ZH B 2 A AN () 1) e R 2L %) B R R B 22 AN A (R (1)
FELR R o X FE ) B Bl ek JEF YR A R iE e (NHE)) @2 K& (B, il iiMaresca s
Genome Res.2013Mar;23(3) :539-46, 18id 5| NN SO oA 45 e MEIE AR T Z 40 %
BB AZAE , PITid A0 % B A0 ST DNAZE 4 225 R JBRIDNA ) 1) 485 A6 435 (S /2 , Fok T &5 #4350
VLR 0 N R I ATAE , TR AZ R A5 5 /b — N DNALE A 45 M R 531 5 31« “DNALE 4 &5 #3811
SF P S X AERIZ IR P B, % BR BEDNALS & £5 M3k 5 2 254, 7 HAZBR RFDNA DT 1 25 #4358
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W HATI B TR A A AR, B 2 /D — ANDNAZS & 25 MR I P 31, o 2 A i s s 1R )
AYTE T THREMOE R A AR U181 7= A 28 20, 28 fa v DU H DLAr i e e PR 77 2K
TR NG

[0065] A FFAY TREDGE BRI AR (B4, “TOTCasTERAR”™) , 78— oSl 7 2, 45 2
ANDNA-55 5150 731 (BDRS) BRDNA-&5 & 45 16 80 iR 1) F7 Z1 (K FE 21 (5 4n, PR ERCEE 2 1) 5
TR IR A7 s s e P R R A 5 o LIt , AR A R B TR O A 24 AT DA TR it 4%
PETE SR AR AT s S PR b 325422 B 5 T AN (R 2 PR 2L 1) 22 AN AN [R) R DR e, L6 8 T AH (A
AR B P EES

[0066]  7F—tLsij 7y sUH , TRE Cfuie IO AL AR DNA-25 5 1R ) 2 B 60 B T2 T-Rosa 26 &
DAL JEE Ep 1 7 3 5 S RE AR T DA B BN B S R 2 b o 7R — S8 sty s h , TR e R 4 22
14 IDNA-25 -6 R ) 7 20 60 B T47 T-AAVS TR PR R v 1 PP 21, 3 A A PR P DA 8 6 3] N PR
SH Fp o A7 T L e SR DR 2 R DR R R 1) L DNA-45 A 45 A R 1) R B EE AR AR A FRRIVE R S
[0067]  FH-T- A0 TR it () A4 2 A4 2 PR AL ) 2R A0 A% B B ) s 91 L AR AN IR T, BRI IR
(ZFN) TaletZ & HF (TALENs) \dCas9-FokIFiiA 85 1 (A 22 Fok T L K7 ¥ Cas9) Cas9.
Al A 2 Fok 1) CasO T I L LA S 28 340 DL AR Jl 98 HH i ) Cas OB 4

[0068]  7F—uLsiji 7 UH , DNA-45 & 45 i Il HUn 7 Z1 i ZEN. DNAZS & S5 b 38R 7l Fe 2],
i — N E N RS A o DMAEZENIFDNA- 45 5 25 M3 n] LA B 3-6 N R SRR L 2, IF
H AL H IR A9- 18R A ) o SR B 48 45 A ons H s i B A B LA e e i, A B &
TR S A L8N BRIE: X (1) 3— 48 ZENT 7 ] LA 28 e g L 247 o R 2L v () B R e

[0069]  7F—uLsiji 7 U, DNA-45 & 45 M Il IR 77 Z1) - TALEN. DNAZE 4 45 R 3R e 1
HOE G — A E 2 AN TALSN M) BT 45 4 o TALRUS W) 42 i 35 56 1 J& (Xanthomonas) 40 73
WA EE 1 5T DNASS & 25 F 30l o A0 & R I JE AR S 19 33-34 2 L R 7 1), B 1 55 1208
I3 IR  IX A7 B A i JE AT AR [ (B2 R] A8 XUk s, RVD) , JF H B s th 55 R R H R
PEI B A IS BochZEScience 326 (5959) :1509-12,2009;MoscouZEScience 326
(5959) :1501,2009, H- % [ 11k N AN AR SD) o A — L2527 20, 3 1 6407538 4 RVD
HEXBEWAAGHAT G R RS R R IEDNA-4 G 45 ik (Boch® Nature
Biotechnology 29 (2) :135-6,2011)

[0070]  fE—2Lsja 77 3 , DNA- 45 & &5 M R U 7 P2 SR AN L 3RE 1 51 S RNATL AR (4]
W1, 100 % FAME) 19757 51 o 75— Lo 52 it 77 20H , DNA-&5 & 45 M 0 P 9 2 5 AN R IR 1
5] S RNAZ /D80 % . £ /085 % £ /090 % . £ 71095 % B 4 21098 % KM A1) o £E IR FE 1K) SE it 7
R, BA Fok TRZ BRI FE Ak 23 [ Cas9 (dCas9) AT LAY F T 78 TR i A% 8 th A= il 3t
[0071]  RYERMER S , AN TRECE )RR AR ] DA 45 g A AZ RIS (191401 , CasOt% IR
Al Cof 1VIZBR A B D RE PR SR R (AR IR, HF HLAD S AN — 5 B % R 20 1 A% R T A% PR T
WU DNA-25 5 K% BRI AR 0 75 91 o 4814, FH T 2 R 2 9 4 1 T8 5 e 1 A 2 A AT DA 2 i
Cas9 (fil 4, By A= B B A1 A O BAEAIE PRI Cas9, T g 4 B 2L 201 B (1) 8%
Cof LIZ IR , I HE 7] LA 5 DNA- 25 5 % R B 1R ) 7 91, HEX BR 4R X R il BURi & 22 Fok 1%
P& T ) e 1 2R (1) Cas9 (dCas) HAT 4 i M o 1 SR AR DL X R, T84 AT B 75 1A 4H e 52 N
YRR S P b TR ) S D BIDNA- 25 A A% BRI U3 () il B Fok T dCasOBR B TR Z IR V) T — 1%
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7

[0072]  F -T2 (R 40 dm 1 I

[0073]  ASCIAIEEHEAR T ImbD X BERGRIAZ IR , BT AR VI8 RZ I , [ R i = AR D) 0, B L %
BRI A8 4 o VN2 R (1) T8 e TR A% BRI o A A IR 7™ A A7) 11 () A A R S 70 01 B« i A R A ik
(A A g B2 o

[0074]  “PE” SR FERI AR , H AR BRI UIH OKA AU Z BRI AZ B 55 (ot , b Tk
BE EE) PR AL R AR TV O s — AN T WU AZ IR — SR RE (W A% IR 2 2 W) 1 =
BT, P — AT UL IR o) — 2R BERUAZ IR W 26 2 [R) 10 =B v o SR AN IR 3 F 1 DD 81T
W FRECTERN AR ST S AR, AT O SRR AR I AR H A ) O Y
PIF SR RZ BRI — 25 8 o “IEAL R BRI AC 0 PR FE b 7, i mawi 2, 3t H 5 1
EABAE Y FUEE, FF HAHE L DR EE A o 2E R R A A o a9 e A A X EE i i 4
DNAIX B rf g AL ) Jigh AT B 2 B A

[0075]  fF— e sy 7y U, TR 2008 I 1% R S A A% BRI o AR A FF B AZ BRI ] LA 242 TR K
1t VI TUE BIAZ BT 51, LA Fe V46 it 4% 13 B 00 v A R i DA S 45 PoAS [R A% BR 1B 1
(7= A o TR I 1 A% BR B Y 78 0 FE AR AN R T, DNA- 51 519 9 DB , RNA- 51 3 19 4 )i
(RGEN) , 1% 11Cas9BLCpf1 , EEFEHIE G (ZEN) (Kim%Proc Natl Acad Sci USA 93 (3) :1156-
60,1996;BitinaiteZProc Natl Acad Sci USA 95 (18) :10570-5,1998; LA % Cathomen
Mol.Ther.16 (7) :1200-7,2008) , TALZU S MIA% BRI (TALEN , 5 SE MIRE RN W) 1% B P 1T
i) (BochZScience 326 (5959) :1509-12,2009;Christian .Genetics 186 (2) :757-61,
2010) ; PL ZMillerZENature Biotechnology 29 (2) :143-8,2011) (GR1) , PA St FHLIhRE 25
[FI4 o A% B Tl 18 S O FEDNA LS & 45 F9 380, JL IR I IF 25 5 5 e DNAJT 1), LA S DNAT 1 45 #4380,
FEAL T DNAZS & 45 W I B 2 1 DNASS & 45 /0 80 (440, 7E 10N % H R ) 1967 B YT FIDNA . 4
1, ZENAL FEEE 5 25 M I, HL 45 4DNA, DL J2Fok  TZ5 MR, HATJ#EIDNA (Kim%ENat]l Acad Sci
USA 93 (3) :1156-60,1996) o FHUHE , TALENGRETALZU S ¥ .78 , H 454 A, DL JeFok 14544
15, H AT EIDNA . RNA- 5| 5 ) Cas 9% TR Y1 FIDNA , {H &N T SEIX RERI U8, Hob F i Je
51 FRNAG| T B EEIFIAL 2, H SDNAI BN, i BLANF A5 A, AR SO et )7 Fird

[0076]  F1. TRESUERIIZIRES ARG

[0077]

BB | DNASZESZEHE | DNA Y] RI&5 I8

RGEN 713 RNA, 5% DNA |Cas9 EH (HSHENMZRES Y
BRI | 8D 5 8k

B Cpfl HH

ZFN et CRBEBGR B 3 bp 1K | Fok T KR )1k B % R e 45 ¥y def, (75 2
B A1) HF I R4

TALEN | TAL ZURIWIRRIG (55458 | Fok T Rl P A% IR Mg i iy . (7 2
W 1 bp FEFE S PO B
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[0078]  Cas9 (CRISPRAHICE F9) &RNA- T S HIDNAKZ BR 8§ , L 5 1 0 R Jik i Bk T
(Streptococcus pyogenes) 40 TE ¥ CRTSPR (j 7% H. F 48 [8] b 1 (8] SC 8 & 7 %)
(Clustered Regularly Interspersed Palindromic Repeats)) 3RS )E RGAHICES .
FH T 9 4 8 7 R [ B PR AH () CRISPR R 4 ] DAL 2 DR ASF AL - (1) 5] FRNA
(gRNA) L % (2) Cas9 . gRNAZIX £ 1 BLAN IR A B S A, HOW P 5 MR 41 B CRT SPREE 1] RNA
(crRNA) (17 41 i) 5 5 1k 5 i 2R 0% crRNA (tracrRNA) (37 S Mk A4S & 1%, T3 R4
G LI gRNARE 37 E 20 P 1) J5oker B0 IR 40 6 K] B o gRNAKE SR AR 55 CasOTE iR &9, 3 H AR
Ji > 40, A A cr RNAJT 31 5 H I DR ZH DNA AR TR 1 21 2 TR R ) T 25 3, gRNA/ Cas9
G HEER T,

[0079] 7R 7Y (1) A ACRTISPR/Cas 9 K 4l 4 4R R Gi v , B BRI JE IR 7 71 G IR 20 48 7
B 3@ S O R R B AN g RNABEAT 1848 , HoRFgRNA/Cas9B &4 51 5 2 # 4R
(Sander JDZ:,2014 Nature Biotechnology 32,247-355, 1L 5l HAN A AR ) .Caso 1]
Z BRI YD 11 18] X 7 21 AR L P (PAM) 11 3 IR 4H #EDNA B Jife , 7 A XURE T 24 . OURE T 24 1) 4%
5 S EUOURE W AT A 4 N B2k o CRISPR/Cas9 B 40 i FH T & 45 411 o (1) L DRI 4
FAEATE BTG N OGRS it 77 ZUEE T 51 LA e R 1 B BT 1 gRNA T 771

[0080]  7F— sty 2t rp , A A R TR R i A4 s AR 465 Ja s (B, 5 5 28 5 Bl
), HAT R AR HOE FE g5 51 S RNARAZ R (19 701, 657 T b Cas OMZ BRI I AZ IR T UiE) , oM
CasORZ B2 51 5 25 FL PR 4L 88 (fB4H) 17 5 . 55 Cas O BE MEARBLA G 7] LARRHE A A FH18 H .
[0081]  Cpf1&2% CRISPR-Cas R4t ARNA- 5| 5 (1) N UIAZ IR (Ze tsche®,2015,Cel 1
163:1-13, 183 51 FHIAA SO o Cpf15Cas9ZE AL, A& — Rl P 2L AHRNAR] 4 A2 I DNAZ BRI o 411
[ (¥ DNAR DI B s T-5° T8 SR R TR) X7 B 4B UT 55 177 (PAM) 328 3 (K15 t 28485 1) 11 o N Cpf'l
[ 5D A6 N A0 Fe L L i P A% BRI M L AT AT — Rh A AT DLAEAS SO fd . 5 Cpf 1 ZhRE
FEACAIR) It ] DAMR B3 AR A 48 H

[0082] £ A St Ty 20, A Al 51 FRNARAZ IR T N IX LR 6 E A, 178 40 e e
A6 LA 75 41 M 5 PR 4 rh 3R (491 2, 8 3R) AR A FF (1) TR s P A S A (48112, i Caus 9
BRI ) R AR |, 3 EUK L T8 A 7 32 40 i 32 ) 2L A 48 i 4 1) 52 N1 32 40 i ) A 4T
AN EEHDNA o 451 20, 4, 40 B (51, 22 B T4 ), P DA 248 1 LA 7 40 Jf 5 (R 4 v 3
1K (B, Fo g RAR) IXFER TRE eI FI A Ak, AL HE () Pl /B HE e gn bl U0 39 &2 A 1%
BRI Ja 20+, (b) 7 S A S 3 ¥, H ] HfEHIE B gntD Cas 9Bk Cp L I IR , b 5 5 7 5 5))
S PRI T EE R, (o) BAMAN GG T, HALT (@) B R AE (b) 1 g, A
(d) ZD— s, HALT (b) BT U 0 12 78 2 40 I A2 15 P DS 76 A8 S AR 1) 57 s A
SRR S A (T, AR TR DNASE NI A DR 20, DA BB AN 7R B DNA (1511201, 25
P IEFEAR DI P F) (1 TN 1% BARDNAFIAT AT He & AN TS ZEW DNAT] DA BBk , 4 0, Ji it
TN (a) gkt FHDNA-5 A 25 M 38R 0 P ) 422 ) 51 S RNARY TREDUIE LI (b) Fbsh 448
IZ BRI T RECOE AL IR , B i 24 28 A% BRI 1R 3 9 DI EIN 42 51 5 RNA I DNA-45 & &5 1A 4801
7 H1 A S AT A7 T 248 i 5 AT 26w AN 75 419 77 91 IR DNA- &5 5 25 A 38 7 3, A (e) TEAS
Cas9 (orthogonal Cas9) (Cas9xk H 53R 1E F ML CasORI MR A F FIYI R o 140, 16 3240
AT DLZ TR0 PR IA 3R H ARk BEBRTE (Streptococcus pyogenes) [f]Cas9, LA KIRTHH
& o 08 & BRTH (Streptococcus aureus) WEHEEBKRTE (Streptococcus thermophilis) Bk
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T %6 2% 35 (Neisseira meningitis) BIEAZCas9. HEIEAL CasOZ IR B A FE /LA A FF
W o ZAAZ BRI« 51 5 RNAFI IEAZ Cas9 AT LAAUFE 72 AH [F) 1 A4 2 A4 (9 4, 844 B 4% 3 A7 T B
FRET R AR | 5] S RNAZ AR EARDNATE 15 =5 41 g % DR 28 w247 AS 75 ZEKDNA

[0083]  7E—esijfi Jy A, R4 Cas9 T UGB 51 2 RNALL SATE G 1) 1% $ebr B4 B
ARAE L 07 3 40 i 5 DR 4 A ) 4R SRR P 1 o A8 — B8 S i 5 20 L 78 40 i £ B8 T4 i
(ltn, N2 66 T4, a0 A\ 15520 2 58 40 i) SOG40 i (540, /N SR G400, T
AN RS A o AEIX S A S A o S TR SR S 51 JEL A SR R ) AT R R ViR ) AT
e, DA E I 106 2 o 4 B SR B o

[0084]  fF—2LsLjfi )y X h , IEAZ Cas9BCpf1 LA K 51 FRNARE Fl TE 2 Be kA 5 , 72 AL I
PRAS AT R (1) B (R R R IA B R GRdlose) PR AR IA Grai) B I 3Rk (G R348)
[0085] 7 — szt 7 2, FRARDNABE fi 3 200 i 52 D] 28 A AT AT AS 35 22 I DNATE 3 i FH AT o
e S TR (01, Cre JFLP . Dre . VikeB{H4H &) 1% .

[0086] >} T L5 it 1) A% TR ) S22 AR5 N 0T 2 IR 2 5 A o B AR DNA B AS 75 2 [ DNA 77
VAR DA — 2D B (1, Bir A B A R AR (R s a3 22 1 R 4 i) BBA 240 B8 (il , 5 A e A
JIGE P 3 3K 42 4 2 40 ) 3 AT .

[0087] AR 30 A0 HEASE FH A S P 3 AT AR A% 1 g () 4 AL 2R 05 T 2o 491 0, £F — 28 SRt U7 2K
L AT DAS AR ST 1) Cas O {4k 35 T 3 (dCas9) BRCpf LIREAL 25 T 20, HmT LA
IS 05 SR R R L DR 3R IA o A — 28 SE it /7 2, dCas9 (B Cp 1Bl H: Ath A% R i 1) 8 A0 2K
TR BARRIEIR (— Pl e B ik, #1140, Cas9-KRAB (Urrutia 2003Genome Biol.4
(10) :231)) o #E— 2652 )5 X 1, dCas9 (@Cpf 1 B HoAth k% BRI 1 84k S5 T 20) Bl & 80E 1)
F (b B B A 5 56 S K, 9140, Cas9-VP64 (Beer1i%51998Proc Natl Acad Sci
USA. 95 (25) :14628-33) ) o fE— 2850 /7 :UH, dCas9 (B Cpf 1 B H: A AZ BRI 1) 16 14 2R 5 T
) Bla R IL R I T4 (epigenomic regulator) (lt,Cas9-DNMTELCas9—p500) o FE—
Be 5t /7 AP, dCas9 (BCpf 1B H AR B& B I i AL 2R 35 T2 20 Rl G Fok X R I , LAFE 5 A
FLARIK ) gRNA[FI Y K 7 51 b A il AURE BT 2L

[0088]  ff—LLsiii /7 A Hp , Kk dCas9 (BUIL B AL R IE A% BR ) 1) T2 50 1) 1% B2 4
F T o) 2 DR 2 op s o2 e B3R AT AR (2 0, 9120, , Chen B, 5% (2013) Cel1155(7) 1 1479-
1491, 1t 51 FHIAA D)

[0089]  fF—uusizjifnJy X, fl & PR IE WK (191140, Cas9-KRAB) BOBUE MK (4141, Cas9-
VP64) [ B A B BCAR AR Cas9BCp 1 (B & M A TE I AZBRIN) -5 %0 gRNATEE FH LA 1 17 &
K I& (B0, B, Kiani S, 55 (2015) ” T F% 2 Cas 9gRNA A -T2 DK 20 4 48 v A0 AN 4101 il
(Cas9gRNA engineering for genome editing,activation and repression).”Nature
Methods (2015) [H AT FAFF] @it 5] R HAAAR SO .

[0090] 7Lt /7 20, AR OO I A% BR 4 U7 1 1 o 77 101 il 23X RE IR I, G A DU
PR 7 A R 2 o A — e S Ty 2UH, YD D A2 Cas 9P LT (Cong%52013 Science 339
(6121) :819-823;ShenZ2014 Nature Methods 11,399-402) .Cas9¥] [ EFHR 5 IR IA 1)
gRNASE SUITEE 7 51) b A4 E o B 7 A2 SR DNABT 22 (1) 10) , T A 2 200 ok 1 A R g 7 A 0
DNAWT & (T3 %) o DLk b, 450 FH 50 B8 A AR AR, 8k [F] 508 (42 52 (HDR) 7E 48 e 42 B 1)
1 HDRE A & A7 B & 9 B LT A S8R A A AR S FE 688 5 100 7] DL S5 55000k i 24
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(DSB) , 3 H 51 & 5 #5AERIVE AR v 42 (NHED 252 s 810 , FEARAEE EAAR B 50 T, T LA JE
TEHDRAB S T 1 o 72 A XU 18 B AR AN 7 B IR A

[0091] £S5y S rp , TR oUiE A% IR b 20 Rl 20 R 0 ok B T A B B T
AR 1a) P f A A (140, 30-40% 5 1R S8 7 31 - TR) 1 BEURS PEDNASE S N7, il ik 6 42 17 1)
X £ B 2H i B AR S R o X e B SE B AN B AR D R —— ok /AR N BIGT L S B A S as He
It H AT DL s B ZH A AT F o A SR 4 At A5 P 1 L 2E B ) s B R AHANBR T, Cre A
B FLPEE ZH B Hin 40 (DharZ£2004 Cell 119(1) :33-45;Sanders®:2004 Mol Biol
340 (4) :753-66 ;Kamtekar®:2006 Proc Natl Acad Sci USA 103 (28) :10642-7;Li%2005
Science 309 (5738) :1210-5) LA fkTreH HEf (Sarkarf2007 Science 316 (5833) :1912-
15) o

[0092]  Cres e fiTAE | PULE B A4 11 % 20 R B 2H G o A I8 150 P 90 30 S A B TAE ML 2R AT 47 i o
PR EH %A (BT, 38kDa) & A7 Ry Mk E 2 I A I SRR Rk, IF HAB AL TR AS
DNATR AL s (LoxPA7 ) Z (R F AL mifs R 2 o X — 29 3488 254 (bp) 1 ToxP iR HIf7 s
TP ZI13bp [ 37 51, HANE 29 8bp I (R BE 4 [X 5 . Cre /i3 1 FLZH A LoxPA7 23 (974
WA T LoxPASE 55 I AL B ATAR XS J5 7] o /B A Cre /- S B 25 2R, 85 LoxPAr sSSP AN 5
FHEIDNAYD AT LLEAT Bl o A2 T AN LoxPAz 53 Z [ I DNA 7 B 4 5 A “Floxed” o Cre 13 1
HAH KA T LoxPA7 s (B A] o 57 T LAAH R J7 5] HX A1 B4 P9 1> LoxPA &3 F* DNARE 177 il DNA
[ BA , 1 A7 T SORH E A1 R PR A LoxPA7 g < T6) 1) R) S DNAY J5 % - Cre H1 ZH Bl 1) Th e A~ 75 22 H:
IR (CATP) B s B R A

[0093]  Flp-FRTE A & 5Cre-lox H AN & ri EAHF AR Flp-FRTE A O FEE L T4E
I 10 P R TR VY T Bk 2um BURE ) B8 ZH I (F1p) B2 A7 T 59 B AL I R 0 #EAR (FRT) A7 2 [A] (Y
7] (ZhuZE1995 Journal of Biological Chemistry 270 (39) :23044-54;SchlakeZ£1994
Biochemistry 33(43) :12746-12751; A M Turan®2010 J.Mol.Biol.402 (1) :52-69) .
[0094]  fF— e Jy A rh , T C5Ie 1) A% 2 O sl T 0 4 I6fg o T 2 0 I8 s X AR i
e, HRh A DNAZS A 82 A (B30, Cas9 TALE \ZF) B AEDNALS A7 s B 1T 75 B2 A2 4 (%1201, C
LHRLT) R E AR (B0, BT, Komor ,A.C. , % Nature,2016; MINishida,K. %5
Science 353:6305,2016) .

[0095] R [RI Rak 1 4 il

[0096] AN FF 1Y LR 250 1 A A (51201, “TOT CasHy) FAAR™) Fu Vi 3k DR 28 & 5 1) 25 1) 4%
1] 5k K] 2L &g 0 P Ao i) 2 A1) DA S 225 ) RN () 428 i (1) 40 & o 25 (A0 I 5 FRAE 88 B R e 4
S 8 S P IB0E o I ) 4 1368 55 8 70 R B 1) (%) 455 5 T T 38007 e S o 72 ) 2 i) R/ g 1) 42
il AT BE A2 B AT DA BT 5 30 o B {3 FH 4 o A e 1 BRZH 305 S ME R B F IR B X R RIS L ok
[ 6 5 S S o 16 s A I B B DA BT A A% 1R 38 ) o T ) 4 i, B ok B G
B o FE— LSt 7 U, AR S MEERAH SR e M A B F IR B IZ IR I 3R IE , AT HA AE 4 g
e AN M 2 A B e o B BB 1) P A e 42 o 76— S8 St 7 3, ANAE 40 i e AL B4 e
AL R B B B, 1) 40 B sl 2 2 X 2N A i (4T, Dox) .

[0097] Ak, AR SCA FF ) TREIE () A4 24k (140, “TOTCas R AK™) JE A | [R5 e 2L
DRI R T o 1 SR A% SR AE AN AFAE T 9 82 1 R 00 T B RA AR 3245 10 77 NP4, B R Rk R4 7] R
SN BIRE AR SCH ST A, MW E A A B LU RiE e R R
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15 VAAAFAEIX FE R U 17 8 A 00 IR, R R A A 2 “B IR ik T A B AE
GG R RIE W BB R AEAAFAE T A R R RIE W K R AR EA T
FER RIX B ACER N T15% (B, AhNF10% ,/NTF5% , /hNTF2% , /T 1%, /MT0.5%) , 3
IR IAHE A N AR ETBER” I LR, B, &0 — N2+ B, —
MNECE 2% 1) O T Sahd 1877 8 A AR IR LA S 3= Rl (940, 7% 2 I BXCEE 2 a5 1 Ijl) R
KB TR P2) CATWERSZER) A “GZ 5" 2 fBWig s+ 6 s+ A A
VE B E R 7 51 o BN A BRAE I A2, £ — 2858 7 s, 85 1 P e A T SR 3 2 DR R TR i AT
B JAB)F 2 N8), W7 AR 3 8 807 S)Bais iy, TN 8 3l I 5 s 80

[0098]  PA|UL, 7E— LS )y U, TRECUIE A A4 (B, “TOTCastyEAE™) dh 2 b —
MG A A LS T U, TREMUE AR 22 23 R DA 5 1.
FE— LS 7y U, A R IS A% 1 B, L rl se i ds (B 0— ) N48%
<, 15 HS5.DMD/ICR.BEAD-1.apoB (-57kb) .apoB (+43kb) B&DM1 {7 w5 1 BEDM1 A7 A2 (GR2) 1F
— Ly Urh, a1 R BE AR (B D — ) DR Mus musculus) 4845, WIBEAD-1 .
HS2-6EKDMR/TCR.Z WL, f911,Be 1145, Curr Opin Genet Dev.19994E4 H;9(2) :191-8;
Science.20014E1 H19H ;291 (5503) :447-50;WestZE ,Genes Dev.20027E2 H1H ;16 (3) :
271-88; VA JzZiebarth® Nucleic Acids Research.2013;41 (D1) :D188-D194, KX H N A
I 5 AN AR S,

[0099]  7E—sLsiiifiJy U, g dh (D —A) AR ILa 4 2+ . ol , 452 ¥ 7] &g
15 (& /D—) BIEH 0 (Drosophila melanogaster) 454+, Wllscs/scs’ ~gypsy-Fab—7.
Fab-8.fa*""Beve i 8l F . 7 — L SLjifi J7 sU b , 45 44k 7T BE AL FE AR B% (Scharomyces
cerevisiae) 451, FFEHMR tRNA™,Chal UAS.UAS:peBR STAR. 7E—Se 5L jifi 5 2 , 46 2% 1
Al g s (BD—) 55 (Gallus gallus) 464+, Wilys 5 AHS4EY3’ HS.7E— L5277
AP, 4% A sns  EiEEEH (Parancentrotus lividus) %1 . URL. S H
(Hemicentrotus pulcherrimus) Z8%% ¥ BEROAEI NEE (Xenopus laevis) Z6%F 1.

[0100] %2

[0101]

5°'HS5 (% A (Homo CATCTTGGACCATTAGCTCCACAGGTATCT
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[0102]

sapiens)) TCTTCCCTCTAGTGGTCATAACAGCAGCTT
CAGCTACCTCTC(SEQ ID NO: 1)
CAAATTATCCTGCCCCCTAGACATAACCTC
CC (SEQ ID NO: 2) |

| TGCATTGGCTGCCCAGGCCTGCACTGCCGC
BEAD-1(# A) CTGCCGGCAGGGGTCCAGTCCACGAGACC
CAGCTCCCTGC (SEQ ID NO: 3)
GCCGGCCGCOGACCCGGECCCCTCCCTCCCC
DML A7 /5 1 (FA) GGCCGCTAGGGGGCGGGCCCGGATCACAG
GA (SEQ ID NO: 4)
CATGCACAAGAAAGCTTTGCACTTTGCGAA
DMI1 firi 2 (B A) CCAACGATAGGTGGGGGTGCGTGGAGGAT
GG (SEQ ID NO: 5)

[0103]  “"FJiF” R0 LU $8 A% R (591 01, DNATIRNA) (1) AH X7 B - DNABLRNAK) %25 5E H A5’
i A3 I, P8 A 44 B AU (B BE BB A B o FR BB, U UE AR -3
[ri] b R AERNAR 5% o B EHIRIRNAZ 11957 S, I Vi 8 1) 3 i o 2475 FEDUREDNAR , b i 5 1)
PR G ()5 S, YRR o

[0104] i AU ELR JwE R4

[0105] 15 5 R4 L K] 2§ 53 40 B 0 FH) T Ik I 2 ) ¢ 25 1) 8 ) 4] B[] i o] L 2 1) 42 ol
) B R I o — 2252 7 M FHTe t=2R ] (Tet-0ff) B Tet-F )5 (Tet-0n) i3 M R4 H &
St 75 AR A B 5 255 5 5 2 R G o T e — 2 S 7y ORI R T B -D- 1 - AR L
(IPTG) 5 R4 .

[0106] UM RFEFE RS

[0107]  TetHEAALFE P TLAMP) 2 il FL 2% , Be HT 4 16 38 M t TAMKHE A (Gossen®§Proc Natl
Acad Sci USA.19924F6 H15H ;89 (12) :5547-51) LA Jrt TAMK I A (GossenZScience. 1995
4F6 H23H 5268 (5218) :1766-9) FRiL R . CATIAEEHEFR A Te t-R A RSt (CTARKAI L) A1
Tet-FF /8 RG (ctTAHKIAY) AES RGP, A PYIF =480 10 5 R+ CTABLrtTA) 5 tTA/
vt TAWE BV JE Bl P te tAH BLAE F DL IR O B R R V) 3R IA I8 52 B RN Y 31 2=
(Te) BT A — P IR  Te t—FF J8 RGuma N2 P 38 2 (Dox) o VYRR ZR 7L VY IR 2 5 il
(1) e G R - (TA) 55 S VU PR 28 43 1l 1) s R0 A (et TA) 14 S DR I DNAZS 5 7K
PAE ot TATS B VU IR R G AR - T-DNASS & AtE 53t . 5 2 A, t TAFIDNA 2 [7) F AH F A F 4%
VUPRZERE 1L o PR, SX P MR 20K Te t RG22 S PRt e SV PR 2=, I HLRT RA B AR 7 2048 F o
[0108]  tTARIXFER) BT SHIH -, Hok B T IR Tet BRI Te tR5 HAZ e i e SRS 45
e dg (B4, HSV VP16) [l o Te tRER 73 $ 3 55 71 Rr e R DNAZE 4, o DU B 2% 1) UM, DA &%
EtTARL A B A A AR, Te tRATCTANT PYIF 2 W N2 AL : A R4S AT
OO MR RS A s te tiE N F IR SE AT 77 o

[0109]  rtTAEtTAZETe tRHIR JUAN s R AR AR AN [F] o SR , 31X 3 B A% 55 R DU B4 3% 0 7
)58 A R r tTATE B U R I T 45 B te t O KR E MU IR R ATAEY , 1Bt 2 VU IR & (Dox) BX
TeAKVYIRE (ATe) AT LA TS r tTAR AL

[0110]  Ptet /&M N tTAFIr tTAP A B 3+ - HA SRl A 2 2 Bk te tOF FIR &/

apoB (-57 kb) (#A)
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RNAR A BT )i 3 F (FEAAFAE H e 5 e 85 A 47 S D0 #6 DUER) o IR FE 1 HE AR 42
PtetIMyE AR T t TABr t TAI 45 5 o BT IX AL A B L TA/ r t TAMA B PR 5 B F 5 R i &
& RAG I < 5t/ JA B F IS 2 DA R AT IO HE B A B B 0, EH AR S 274 te tO/F BIRE T 11
CMV R /N B BN F4H ) SR IS T s R P te t—1 . FolE 1 A p TRE S 44 22 511 343 44 B (B T-U
WM NPT , — E R LR A TR A k.

(01111 fE—ueszyii s X, Z2 VR WU RATEY £ T Tet-—FH BB Tet-RH RAH
RS 5o 2 VU PR 2 DA s s A 45 B t TALL Jer tTA, 3 FLIRI BB AE B e TARG 135 00 H 5 FEAEAR
Z1-2ng/ml IR JERT 7ETe t-20MH REGH SE AT R AETet—FF 3 R, 7L 4| WIrt TA2-synl
(10T R 280ng/m L I B 2 2L

[0112]  FEARAFFIG — ez /7 20, TR Ui (1 A 2 A B8 mT VR HE B 4 A r t TAR A%
W% (01, B PR 16 JE 3 (6801, CAG) , Hofr TPtet BBl B, FrikPtet o 5+ Al #e{EHh
PG A BN R (B30, CasORZ IR A% IR , Zmbs (% e ™ £ V) 1 ) (B2, Cas9
TIO B A% R , B g DM AL A R A B I I (41, Cre A0 AR Tl H , 20— (1
W, — N FEANECE 24N 488 TR0 t TAR AR IR MIPtet 3B 2 18], IXAEAE AN EAE &
TR R G2 VR ZR) B 00T, BOS gmhtr t TARI AL BR 1 54 3 T AN 2 5 s 1 I 1) %
Fo

[0113]  FEARAFF I — s /30 b, TR 0 M) A 0 38 T 3 AE M B2 4o r TATK A%
W% (01, B2 PR 18 JE 3 (6101, CAG) , Hofr TPtet BBl F0iE, FrikPtet j5 5+ Al #efEHh
TG A VBB (B30, CasOZ IR A% IR , Smbs (1% e ™ AE V) 1 ) B (%20, Cas9
PIO B A% R , B DM A AL R A B A I (141, Cre S A0 ) MU IR T, 2D — A (H
W, — A HAEE 2 L0 T G r t AR AZ R FIPte t 3B 2 1), R EEAE A FEAE S
TR (2 VYR E0) B OG0T, WOE S b t TAR A% BRIV 5 Sf 0F AN 2 3 B0E %R (1) %
Fo

[0114]  IPTGIE AL R 4G:

[0115] A FFI— Lo st J7 0B AT L0 (Lac) FRIE Y& 1 Ml Lac BRI A7 AE Y 3R
Gt o lacBH B E 45 A lac R FIIDNA-45 & 85 1, I EL AN G T Ve ML 12 Lac i+ I % 1R
(K26 1k o S FLME B S SRR (o S TR B B-D- 1- B AR L LB (IPTG)) IR 401 il L ackR
YN A IRIDNALE 5 88 77 ol 1 LacBH 1) 1 B DNALS & B 2 4 FH T lac B 9016 7 S
T PL B 5 Z N F BT TR I R

[0116]  lacHENF A =AEMER, UL & B8 F, &1L+, i, AN F . =4
H R 2 LacZ, lacY fillacA. lacZ i B—F FLIE H R (LacZ) , HA2 R 0 FLIE U1 %1 Rl ] ) 7
LA K B P B 5 1acYSmAD LA B PERE (LacY) , Ho A DLAHIR 5 14 1K 5250 K B L A
T 2 NG M 1 25 i [3] 1) S5 R840 5 9F B LacAZm B AL 0- Z. BRI (LacA) , Hoje s 2Bk
P B AR ER ARL A 22 B L I

01171 FEARAFF B — e 52 75 3 b, TFE e i 1) 04 2 A4 08 ] 4 A b % 2 4D L acH 8
Y& A R (a0, LR 1 S EhF (91, CAG) , Hofr T lackigh 711 F3iE, BTk lackidh+
A e B g AL = AR DN B (B 40, CasORZ IR %R , S h A2 1R 7= A U1 11 A Il (491
1, CasOV) I H) LR , 5wt fh AUA% 8 22 e I (B0, Cre EEZH ) ML IR - W, &8 /b —
A Wil — A A EE 24N 485700 T i LacBRi& ¥ & A R R Al actE 12 7], 1X
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FEAEAATAES TGP 5 GNTPTG) BTG BL T , UG g b5 1ackl & ) 5 A B2 R ) e s O
NG P BE GR35t

[0118] {5 5515 RS

[0119] AR 7 TREMGE R M, HAHE (a) TR S H2 90D 1X B Cas 9% IR
[RIAZIR B S B, BTk CasOZ R I A BLFEAZ E A5 T, Horr, A 1 1 A% 12 e R
ZAK ERT2) FEA , BA K (b) i S8 AZ B8 (DNA) - 45 &R B 71 o 1% B AL A5 5 BT 51 (NLS) 4
KM Z AR 77, o hrid” i e AN B E A 0 % E B e RET
B B I ) T T F A PR A PR PR A BIORS 2 PR IR L I — DN B2 AN 7 1 AN A2 € AL 1) £
iRl Ge 3L AR INLS NLSH A 5z 15 5 AR AEH, LUK & B i tH A E 8 B
PR o ANLFERZ B LS 5 11 CasOZ TR 2B 1 [ CasO B [ 5T, H % A Wil i e i A\ 2141 i
ZH .

[0120]  CasOyf P v DL Il A% PRI B 1 22 ME SR 22 32 44 (BRT2) S4B Fr Bk AT YR 45 &
FE— 2Lt )7 AP, ERT22 ERSZAR (B T2 2, HOuf AR 55 87 25 265 & AHET- P4 U ek e 1P dB 2
BA RPN CasO 522 1) Fr BEW il & 4% B B AEAZ I A8, AN Be 45 3 HL 40« AR A7 7RI
RAZARIETUA) (B a0, Ah 55 55) B OCS , AT LK Cas9 HOFE A Bz b, HAE TR B Re 8 i 1%
hfe o AE— L85 77 s, TREOE AR R MIHZERT2 Fy B (B HEAL T %85 A i &K i [ ERT2
Fr Bt (ERT2Cas9ERT2; SEQ ID NO:7)) . WIHEERT2CasOERT24 1A HHFH (H4F Rk B sh 3k 5h (3%
il B BRI 5 (R AT DAAE H R B R AEA] I [R) 72 O BR B AL 2R iz i o — Bl SRz 5 B, 7l
CATE B4 1 B A o JE A 1 032 40 B o AE — S8 it 7 =0, T RR st 1 ) e AR B FE i A
BAEIZIE NG T (I CasORL PRI I AZ IR , Horb, 9w b 122 B () 1% B2 2 8l 3= 32 4K (ERT2) J7 %1
(tn, SEQ 1D NO:7) .

[0121] %P8

[0122]  “TTCRESCE R AR fa T SN TR R IR X B (G MEERR) o 7%
Ui A AR (a0, “TOT Cas A AR T 0 & 2 /b — AN B3+, H AT 3/ 1 I 422 b Jek
PRI A B AZIR A AT S Ty AR AL T TS AR IR o, HgmbE i S A IR
KL RF o TRESOE IR AT BRI IR (W, Sepr & e — i m 2 /0
PMZH IR, I HAE— S0t 7y s rh, S B IR IR, PR OB IR IR “F8E7) « TR duE
A% IR O ARG UIZIR . “HA IR R Bz IR (1, 4 5 B A )
%R B 5 M 4, IF HAE— e st )7 U, Hm] DAAESE 40 e 52 1“5 i) %
& A& UK B B2 T7 B BT V5 G U 435 o A R A% IR L HE 8 A 22 A TR B DA HAh
77 A , AH 2 AT A5 R AR 7 AR R R DR O o, (R RR N “45-67 , 6l 4, i Hh BURS E
(1)) () S LEAZ PR o T ZH 1) R0 & R AZ BRI B 45 77 A2 B 2 1) R PR M T 2 — I I 28 3+~
[0123] & TRESCE AL IR AE N — A AR A I RAR A1, AH 2 ] DA R B A A A
& 7 3 o £ — e ST 7 A rp , TARNUE AR G- A3 A AN F A (9, 3R15 8 AR
IRZH B 7 5o 6140, 76— 2L St 77 A0, TREROE I R A5G /N R A2 B R 7 51 A 3 % 1
R 75 NAZAF R 7 51 R i 2 R 7 51 Bk B3R R 3 AT B P R E 2 R 4L &

[0124] A2 Ty P, AN I TRESE (AR P DL FEAS [F) T B R iR =550 &
ol an , 75— sl U7 FUr, TR B A% IR T DAL B T I G L AR A BRI L IR IR
BiE S O— P B P T Pk e i 42 L IRAZ R B FOR TR 4 A B R ElCRE 2 M 25 TR U 1) R
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AT LA SR B OURE IR, AR SCER BT, B0 TR R A% R T LA TR I 2 XU B
TR Y o AE— L5 77 20U, TR OE AL R =8 P 2R3 4y LR Ui A% e mT LA
F54EDNA (541, 5 PRI ZH DNA | cDNA ., 85, 52 K ZHDNAFIcDNA [T 204 , RNABK 24445+, 3, Ho
%I, 25 IR E AP A% T IR AR AR R 1 R (8 4n , N CBOR AR BT S A, DL S PR E R
Z PR AT R A, AL R | HRAZENG | Bl s e | MR | S RZERA L L EEVERS IR B
RN | 57 B g | 5 S IEEnA 2

[0125] AR R TR BOE B AZ IR P LU R AR dE 0+ i (B0, 170, Green
FSambrook , {7 FifE : S2I6 = T Molecular Cloning,A Laboratory Manual) ),2012,
RS Es = B it (Cold Spring Harbor Press)) ofF—2652jiE 77 =0, /4 FHGTBSON
ASSEMBLY® Fil& & 7= % (B W, 440, Gibson,D.G. ZNature Methods,343-345,
2009; MGibson,D.G. % Nature Methods,901-903,2010, H & H it 5| HAIAN A D) .
GIBSON ASSEMBLY ® i 78 5.8 s N A FH3BBGE 1« 57 #M A% IR . DNAZE S 11 37
TEARE PR DA R DNAEFE RS M o 57 ML IR B VS PE 10} (chew back) 57 %2741, 3 HUKg B b
J7 3 % e T 18 K o 5 A B 14 B o JERIME K X TR B o 98 J DNAIE 2 904 U1 1 3 1, 9
HUBDNA T B A e e A — i AR Fr BX I B 2 S FII L 7EGo Lden Gate2&C H AH A ISk 22
K2, 3F B S B0 B B IE B B o A 7 TR i B R R 1) He e v e AR A
SN I B AT ARE A A AT

[0126]  Ef% A+

[0127]  ARAFFH) CRESOE R AZ IR v DV FE — A B 2 AL R “BAE R 7 SRR %
HIR T, AR A AR (B, J838h 7 4a% 1 a7 2 17 F1 5 (440, DNA
BUER [ ) 4B X)) B dmhd A% BRI 74 (B 40, S 3 1 d A A% IR 7 71 B 4 1) )
R B AZ AT B 5 91, S R (0 A R 7= A i 1 O TP A2 18 5 R 4 B A A R AS e P T FE) A%
i) .

[0128] TRt A AZ R (1) 3 0 T e o T e e % T i A% BRI 3 3 2K B0
“TABNFT TR AR PR BRI 45 P 5 A8 A s AR T B AR M e SR B R AR L S
B)F R B S B L YRR B AL R 17 B A 5, DR B, FL i Aor T B S 0 DR e R AR 7 o 7
— LS 77 U, B B2 100- 1000 MMZ H R 5 o J5 3l 30 A48 I X 38k, FL i 3 8 1 s
HET B4 G100, WIRNAR A B A1 B 7 s R . Ja sl al Do 4 s 2 (191, CAG f3 3l
F B4R EE (M) JA3h5) 15 S8 GERRAEEE AL (ADHI 8 H 20 R 8k B B 5+
BB PR —FE 2 P E R S .

[0129] 4 BB FHAT T F I (B, $= 6] (“URBN™) ¥ a6/ BUR L 7 51) IR Y
FAb T IERAR) ShRe YA B AT M, AT LA CRZ A 8+ “PT RS 1

[0130]  7E—2eskyifiJy N, JH B 5 IRR SR M AH SC TG, IF H T LA 43 B AL T 45 58 #%
PRI i X 4 3 (095 AE S 7> FUFRAT o X P S B FR A WM JE 3+

[0131]  fE—2esyi 77 b, BB 5 IRH A RIRAH I X P 3 3h 08 “ R 5
B, - HALSE G i 5 AR BRI B 30 LA AR B e Ay B8+ IR B8+
AT DL B R B A 1) o 7E — LS 75 20, A B YR 1 A 3h 5 3R A8 A O sk i
2 X3 0 25 Fhoo ko 7 — Be st 7 20, B B SR S Bl A A I RR ) 2R AR, HL i R A4
B A0 B IR AR TR 7 AU A AR — e sty s, HLZH YR S Bl AR X R A
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1) 8 B A SRR AR R Y I (W, A EE S B (PCR) ) B 20 vel B AL IR Y I I 4 A
E W, ZE LR 54,683, 20213 EH LH'55,928,906) « A SCHE T A A N 24 R
P BB HAth 7 7%

[0132]  FE—esLjla 7y U, R B F 275 S AL B3I+ 4 B 3+ 52 B AH R U 7 & E ) 520
BB, TS AL S Bl Y (A0, s BOR ) AT 4R A b T b A R 1 2 ST 1
[0133] PRIk, AR SC P PR EE 7 /21X R a1 5, LR (0, SBais BOKT) SR B R 3))
+ (B, 75 2R3 ) S A SR T A T A HiRG A R R 31
4N, 2 B3N INZE BRI T3] A Lstyg 7 U, WA S50 TiE R E3)+
BRI IR Gt B T S A BT ERES0- 100G R) A8 — LSk ik, T & E
SRR BB AR (B, B ) & A KR AR E AR T, PURR =45 ) X
WO R (CTA) B st R ) DY 3R 22 45 ) (1) e sB0E TR+ (et TA) % 5 R+ FllLacBH @47
EHA.

[0134]  FRAEAT HIIY RS , 184 5% S I 82 3 AT DASBOE BORIE 36 55 o 3 S B0E ] ge i
N AR A B+ b EAEAE UL IR ) 3 5%, BUE K g B aE Y o AF (a0, BRiay) & 5) SKia) HAE
AR BN+ b, Bk BR & 4 7o A4 RE 1L S 3 3K Bl % 53¢ o AH I, B s 0 K AT B B AE JE 3+
| EEAE FHCARE (k% s el i 3es A8 T B 3 B & Y oA Sk (R #:4E FIAE 2 3+ |
[0135] &5 85 1 IO P i A A S S R Y5 o RN JBR Fe ATART R 8 (5, 8 B
KA A AR YRR BT N 5 AT DA A YR TR BRSNS (B, OB Y S
Yy (a0, AR 2 A A ) BORY (B, BLREE R ) 8 s R e R
[0136]  lH1, 7ETet-I5 M) R4 (R NtTAMKEITY 240 AiTet—H 5 R4 (WK Z NrtTA
W Rg) b, EAVU IR R IR0 S K+ GTABrtTA) (B ERT) HtTA/rtTA 5 4
JE BN PtetAH FAE LA IX B0 A] 0 0 M4 2 5 Bl 1) R DRI ) 3R 38 o B DR e 2k 52 B 3 S W Jo
VU 2R B AT A b i — i 458 o DY B0 3R AE t TART t TA%% S5 DR IR DNA S 5 7K P4 FH o
rtTARS ZVU PR Z B4R H-T-DNALS &, I HLIK G #6 5% o AH S, t TAFIDNAZ [8) 1) AH ELAE A4 DY 2R
ZRHIE AL, Tet RGMPIFIE K Tet-R M RAMTe t-F fa RAX T IR (CLLHATAE
Y, i 2 VYR 2) M RLAS [

[0137] 3@ , SUSLIH BaIR) 45 T BB 5 BT S VR B 0 AL 8 17 DI i SRAEBOE BUK
TG (B) e o DAL, AT AR MR AR TR 7 B 8 37 BV AR ES T8 240% 08 3 AR AR 1 7
W8 7 B\ 5 (40, FEAREFERIAZ IR T 51) WRIRAS o AH R, TR AR MG B8 7 2 I8 3+

K GRS 48 2412 0 30 AN BRI A% IR PP 916 S (B4, SRS IES N ZIR 751D 1R
&

iy o

[0138] i F5 15 3 2 Jr Bl (B4, 2 Hh R4 2 1 1K) R 9) [0 RS2 4040 Jo 1) 7 49 A B AELAR R
T AR E AT, WL pH R B ST IBE I SRR R AT L R 45 A 1 2 . 5 3 A R B
T AT L AR AL BN AE RSB A IS R R o ANE RN S s R R ELAS
PR T, Uk RN L BRI AN 22 B X IR 5 1 e S A B & ) A B -
R IET ALY B 5 & B, #) ML a2 & 8 T BRI R B b
FEEPIREL 2 Rl AL 1 o He B RO 5 AU 2 S i) I LR R A 2 1

[0139] 5 S M 5 B K 7= B L 4H AHANBR T, A 27 BROAR W04 2 8 5 19 RN 28 3 35 1) A 31
5 W ) R B, DU E PR R 3l (B, FE KDY PR ER (aTe) MR S 35 ALt

23



CN 108431225 A w Bg B 19/89 7

VU m N B3 R4, XA R EMEA (tetR) IR RENFFF (tet0) Al
VIR 2 S RO 7R &8 A (Tta) ), S B I 19 14 5 3 (9, 22 T K BRORRE B s = 2
) TR BN > NBESCR 52 A, Wit B2 B 244, DL Sk B ST i/ 2 4 AR A/ FROIR I 52 A
FIEW BT » &R a8 (B, kA TR DR AR & B ED (&4 HE S
&EEBEFRED) ERK B, KRR B8 G, HAK SR LM BURIEE
M (BTH) 75 5 1, LB/ 475 5 284 Ja sl (B, 3R v 5 3 IS 1 19 e 3l (B, ok
AR A A 1) 6T BT SR B o H BT T Bl AR AT O RN 1 I B AT AR AR A FFAE
o

[0140] 355 ¥

[0141]  fE—se sy 77 A rp , TR s 0 A% B A 8 1 0 - o “I 5+ 2 M A A A 7 R
75, P J ] AR 2 15 3 F AL IR )T B B 2 S i Ak o S+ m] DA T B 3+ i
BT U DR A B

[0142] % FF

[0143]  fE—sesiy 7 A Urp, TRESOEM ZR AL LT “KIb+7 2 FEU 7 1B
HIR 7 1] o 2% 11 7] DA B ) [ B X ) o 2% 1 PR IR AR I DNA - 3], e B RNATR &
B RS S MR ERNARG S, IF LB 1R TR IR 7 24 L0 R 3+ skid Ak

[0144] i FISEAI KL F2 IE [ &L 7 9 IE A B s R 1L B Tl W B SR 7
B R R, IE A 56 & 1k 4 S8 serb b 8 — e szt s, Al T XU B s & b
+, Hl S IE 18 A SO B B GBS Sk 1k A — e sy A, SR T VR B Ak
F, FIE A LR R AHSE F IO 5%

[0145]  HRYFEAAFFAE I 2 1L F I 7R B FEAEAR T, ZEDR I 20k 7 2, 49 2, 2 A Kk
R T, FRERZL LT3, B, A T RE TR TOZ IhF  TEZ 1L ATLAITIT24
1EF o A — 25 )7 20 , & (55 AT R e AN T A AL BRI RN (5 5, W sk B P A e
AR LE

[0146]  EFEMENREY)

[0147]  fE—2esiyi 77 U, TRESOE A g AR (1, “TOT Cas A8 S AR™ ) A0 45 4 i 126 35 14
PR EE AR ZIR L PR VEAS B2 SN ZE R, O 738 A A TR BRI RRE - 1
PEVERR BT D PrAE WU DA o AR 2R PR BE DR AR R ) MR R ) R G 0 R
ERAER UKW EIE R TR D 50, B- P BE LB T 6 a8 s T E s S
BRI, IR A Tnd M neo & IR T 4 1 H (1) < 885 25 DL S Az 4 i b i i B R ik
IR KB R L R AEFab T LK (mFab D) W5 i 3100 =& A H0ME, 3F B3R A BERHK
FUGH -5 TR i PRI URAS AL BH P AN PRI PEERR 14

[0148]  #fk

[0149] A NFF R SLie 5 sCER A 1 A T RE S0 I R B o0 1R 38 A, BT id TR 5t 1 A% 1
Hha s T AR IR RIS RGN JuF o SR 18 FIMEBUGR R B2 R (19 201, DNA) LK 4L 4 5t (46
W1, TGS R AZIR) iz 1k B 40 M rh , 78 3 H L mT DU a5 iR /BRI o B BRI 2, AR
SCHT BT B ARSI B 3 IR, 7E — S8 S 7 20, A ARG TR UE A% R
e v R BB R, B A RS B ) 31K A1 M L SR AN A B e R4 T
PO, 77 HADHE B N2 R B3R - B 2 RIS BRI R A FEH AR T, Bk, Hogfg
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5 AE1E 3240 1 3 A XUEEE FRIRAIDNA 71, BA S 53 344, o] DAL T3k 1 DNAYR
BT H1, WIBKP S 2R FL KR B L RIEB R 55

[0150] A SCHRAE TR E AR KostZE2005 Nat Biotechnol.20054F5 H 23 (5) :
567-575) o FFIRIF BRI R FRIL RA AR 1B E RG22 T &I, #lt, Makela ARZECold
Spring Harb Protoc.20104E3 H352010 (3) , il 51 AN A SO , 3F H Al AR A A -1
F o AE— 252 75 2P, A3 AR B 3 A A S AT ER I I TOT Cas 14 2 44015 25 22 41 i ,
Wi L3047 20 o

[0151]  #RAKIE T RE & TRECIE A4 A T34k (BAC) (0° Conner M.ZE1989Science
244 (4910) :1307-1312;Shizuya H.ZE1992Proc Natl Acad Sci USA 89 (18) :8794-8797;
MiShizuya HEE2001 Keio J Med.50 (1) :26-30, H & (H it 5] AN A S0) BUEERE A T 4t
Ak (YAC) (Struhl KZ51979 PNAS 76 (3) :1035-39, @3t 5| AN AL , Horpr, 4 4w A
I I RAZIR  dn i % TR B I A IR B g b A BE I AZ IR B T S AL B 3+ (B, H 414
SRS BUE KR BTG AR — L ST 7 AP, /A T BACEYACH (1 5 3+ 1]
YA R

[0152]  fE—desijfa 7y A h , 4G T ARLUIE P AL BRI Bk (B TRECUE R AZ IR AR &) Lh gAY
(RIS AR K o 7E— LS 77 20, AR A F I TR UE IR EUEHE TRRNUE R T
BAR) A& 2D 12T R (kb) o0, TRENUE A% IR (BUELHE TR s A2 R 1) 2k 44) 7] DAAZ
% /b 13kb & /b 14kb, /D 15kb 22/ 16kb, 2 /D 17kb 22/ 18kb ., 52 /D 19kbE %2 2 20kb . /£ —
BE st 7y AR, TRERUE AR (B HE TR CUE M AR 1 3 4A) & 15kb-20kb. 15kb-30kb .
15kb-40kb . 20kb—30kb&% 20kb-40kb .

[0153]  4Hjig

[0154]  Z /NP LA et i A A4 (9 21, “TOT CasHy EAA™) ] LS N & FhAS[F] (1 41 i
o TR U ) 4G AR AT DA 5 N B 4 L ) s A A5 AN PR T Wl L sh A At L B R 4 i
2111 T 20 e AT R A o 451 4, Wi LB ) A B ET DL N A L RSB 4H R (9 T, vero 4
) KGR e (451 2, GHE3 4 e L C2 34 if) B0 /)N B 48 B (491 20 , MC3 T34 ) o 47 £E 75 Fh A 4 e
R, HAFEHAR THEKZH M (40, HEK 293 BKHEK 293 T4H ) HeLaZl i ok B [ S iE i
FHT60REAE 40 & (NCT60) (1) AE 4 i . DU 145 (T 51 BR KEAE) 41 Y Lncap (R 51 BR 8 iE) 41
M MCF=7 (FLHJE) 41 i JMDA-MB-438 (FLARJ) 4l PC3 (T e i) 4 . 147D (LR SE)
41 A THP-1 (v B Bl P 1 1M 9p8) 40 B UST CEBME R UyRT) 4 B - SHSYSY A #i 4 BR4H it I3 241 e
(Fo & E B ) MSaos—2 (B ) 40 M.

[0185]  fE—desijfa )y A, TARUIE A AR ke T4 i b (9 n, NT4080) , i fe
T4ufu (g, N Zee T4, KR A7E T8 288 400 (hiPSCs) ) o “T4if” a7k 37+
ANHAE I H B AT 9 2468 77 HL AR AR A4l BRI A1 . “ % Re T 4E R FE X RE S Y B T4 g
HER W S B AT A HL (O R AR I L BN TR E . AR R T4
JH” FE X RE R A4 (84 5 P AT R AA) A0 L, HL 0 428 30 e s i 1 3R )T 4 5 IR i -4 B PR 72
VR B R AT R R 2 AR A R G T A B FRIRAS (B L, #4, Takahashi fllYamanaka
2006 Cell 126 (4) :663-76, 18 id 5| HAAANAR D « N5 T 2 58 41 Mo e 148 40 fubs 54
I HEE A s =2 GMIRZ IR 2 I 4n ks

[0156] AT DASE finAs A F- A 40 i & 10 H e HE PR il s ) F5293-T. 293-T.3T3.4T1
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721.9L.A-549.A172.A20.A253.A2780.A2780ADR.A2780cis A431.ALC.B16.B35.BCP-1.
BEAS-2B.bEnd.3.BHK-21.BR 293.BxPC3.C2C12.C3H-10T1/2.C6.C6/36.Cal-27.CGR8.CHO.
CML T1.CMT.COR-L23.COR-L23/5010,COR-L23/CPR.COR-L23/R23.C0S-7.COV-434.CT26.
D17.DH82.DU145.DuCaP.E14Tg2a EL4.EM2 . EM3.EMT6/AR1 \EMT6,/AR10. 0 FM3 . H1299 . H69.
HB54 HB55 HCA2 Hepalclc7 High Five#Hfl HL-60.HMEC.HT-29 HUVEC. J558L4H i .
Jurkat. JYZH i K56 240 i JKCL22 .KG1 .Ku812.KYO1 \LNCapMa-Mel 1.2.3....48.MC-38,
MCF-10A \MCF-7 .MDA-MB-231 .MDA-MB-435 .MDA-MB-468 .MDCK 11.MG63.MONO-MAC 6.MOR/
0.2R\MRC5.MTD-1A.MyEndNALM-1 .NCI-H69,/CPR.NCI-H69/LX10.NCI-H69/1.X20 NCI-H69/
LX4 NITH-3T3.NW-145.0PCN/OPCT Peer PNT-1A/PNT 2.PTK2.Raji.RBLZH /I RenCa.RIN-
5F \RMA/RMAS.S2.Saos— 240 g . Sf21.Sf9.Sila.SKBR3.SKOV-3.T-47D. T2.T84 . THP1.U373.
U87.U937.VCaP WM39 . WT-49.X63.YAC-1 FIYARZI L. .

[0157]  fE—2esyii 77 s, A A B TR s B A S A4 1 5 N N A, 61 2, 4R E2L 40
WITEH A (401, CDS 4 . CD4 4 ) BN ALK 1 4R %195 40 A (NKEH )

[0158]  fF—2L 52 7y Trh , AL IR 4 A2 AZ AT KT o A2 000 P 2 i S AR 1 A i, FLAL 5 4k
VR AZ R B H SRANFAE AL IR o £E — L SL ity 20 AB A I A0 A 5 B DR AR R TP O R AR
76— B Szt 7y 2 A A% BRAS & AR PE SRS B HI R AZ BR (4, 4776 T B I s 44 i 1
FEOIE I AZTR) o AE—BosL it 77 20 , A8 1 1 41 B I8 15 A SR B /MR HEAZ IR 5 NG A=A
[0159] TR SO () 44 S A4 T DUH 3 i 0 ok U v 5 N 9 4, L EE AL (AL
Heiser W.C.HFHF I E 9 FEW2771E™ 2000 (Transcription Factor Protocols:
Methods in Molecular Biology™ 2000) ;130:117-134) L2323 (5t , BRSBTS FUZ) -
YL (B0, B0, Lewis W.H. %%, Somatic Cell Genet.19804FE5 H:6 (3) :333-47;Chen
C.,Z Mol Cell Biol.19874E8 H;7(8) :2745-2752) 5407 H 41 5k (¥ 40 B Ji 26 Jof A
4 (W, T, Schaffner W.Proc Natl Acad Sci USA.19804F4 H;77 (4) :2163-7) \B¥
AL DNA EL 32 W AUBE T S B4 % A (B 0, 120, Capecchi M.R.Cell.19804F11 H;
22 (2Pt 2) :479-88) .

[0160]  ZAB A DAL FE A2 I 1) A eSUiet A4 A4 RV L Bh A 4 e (gl , A 4t ] DA
FH & G 0eg FL Z0 W0 40 B 15 37 7 1A B 5% (B, ERF R4 e 85 3% 0) (3 W, B, Phelan
M.C.Curr Protoc Cell Biol.20074F9 H ;8513 :1. 15570, it 5] FHAN A SO) 5, 40 it
A] DAFE 20 8% 57 48 b DA 24 13 JE R AR TR A4 (B4, 37 °C 5 % COo% X IR L 2 4 41 )
AR ANYE T B TR AR AR T 3 PP 40 B S B R BEANIR] o 491 20, 41 3% 7% B 11 pH i 46 B B2 AR
K FAAEAER H e FR =TT Re AR FI TR 7885 SR B AR K R 18R B H 3h ) I i
M3 » WG A LT (FBS) /N4 ML 75 A/ BRI o 7E — LSt 75 X, AR SCR e (L A5 FH )
R A] DL T nT AR/ B PR HEIA K (0L, 971, Bireh J.R.,R.G.Spier (Ed.) 41
HAH PB4 (Encyclopedia of Cell Technology) ,Wiley.411-424,2000;Keen
M.J.Cytotechnology 17:125-132,1995;Zang,%8Bio/Technology.13:389-392,1995) . {F
—Lesit 7y 2 3 AL 2R E s R

[0161] AR FF A5 T 2L I DR 2H Yt ZR 490 0 VT 225 () 42 ol 1 AR i) 2 i 40 22 PR 24245 , 3 T
DA T8 B8z o 45020, S AT DA FH T A R sh A A 2 i 3 A 5 21 22 R 4 i, (1 PSO)
FE R AL Bl 75 T4 s ) S 35 R 147 18 1 o 75 5 7R S DR 4 4 e 4 s mT DA T AR KL 2R
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RS S R BN o H e N AR R R YT

[0162]  sEjita 5]

[0163]  SZJfHI1: R ANE SR & &

[0164] 1. 553400, IF HAEHE Gunl— R AG 2150000040 i 73 = 6 FLAR BT AL -

[0165] 2. DA A 4% BRI 45 A& 7 s L K] JoE ) ZENANTOT Cas i 5 20 M A4 3115 3l 214 1) 4
#) GEH ZLipofectamine LTXB{Fugene HD G LA3: 1KZFNs/TOICas bl 46l) &5 L 40 i .
[0166] 3.5 YL 53K, MG Al 4 22 20emfL N , FF R A O&E 4 B9 e 8 (G4 18%t X dox 75 5 2 | I
W& E BT AT COErt2) AT IR FE .

[0167] 4. %$8 53 &, BRE S b I HL At Xt 22 A L D B P i 3 S BT &

[0168] 5. gRNAR] LA 5 2 Jak G Bl 75 -5 10 Ay S A -2 B80S e B AT e () 77 24 N\ BB ) 2%
[0169]  6.id I BEFRAEE N2 VYRR (100g/m]) BUBEE E 25 (0. 5uM) #AT5E T .

[0170]  7.95'F G 3RIEINTI#

[0171] St 2 ff FHTOT Cas i E A4 A B 4 i 5

[0172]  AF S Z T 40M (hiPSO) &7 2 PR i B R = 55 TR, 3 B A T AR
T Y0 B AR S B B A e A1 AR T AL 22 0 1 AN A V6 97 o 3 L8 57 9 B — P S
AT DA e T DR 2 TR I 2 B R ) R B R R (1) 5 3 B N B R E BE T T L TR
FEASR] 73 AR B AN 75 Z8 BN R B R I B AC

[0173] At ™ A% 5 I — DK RGUH TOT Cas e 44 (K110) £ A7 T-hiPSCH I N2 4>
HEAAVS 13 (R R DA 3R 19 2 VU PR K (Dox) 5 5 Cas9 o FEAEAEDox 510 R 5 [ 20 K 1 (36)
g G N ot I HIRBhEOER I & E FiCas9IT2ACFPH R IA

[0174] A Rl iPSC R BN EAAFEAEDox K 1 L T o Rl A U (K GFP AR IS , 1 AE 47 AEDox (] 17
LR S R BITE R GEPE 5 B R WoR) o AT LA K 2 5ng /m1 Do x A MGFP , I H AE40/)N
I ) JEH N 5 5 B S @G E0 R (Ong/ml \ Ing/ml5ng/ml.10ng/ml.50ng/m1#1100ng/m1)
5, 1X R B Z40m] DL i 75 18 CR BoR sk OCEHE B « FEAAEAEDoxX B EE 7] 5] F:RNAFK
THOLT , gRNAREIE DR B b 3 ANAF 76 Al A D L DR 40 U7 381 Gk NS R AR TR 7R) 5 SR T 7E A7
7EDox A1 5| FRNAFIAE LT , W8 21 S i 11, 3X 3R B 1% R 40 2 i1 200 FF A Cas9 B
Fis (E11) .

[0175] AT AT FHAS A FF B9 77 V2480 N ARRY AN B2 N5 DL B i 4 DL EOo0 TR R R
Ji (B, GEP) Fis Ko

[0176]  Guttf 20 Y AE F T A ik R 0% 2t e w2 1) T 262, g 3 28 22 e T4t (2 PSC) /)
SRR G T4 mESC) o %)k B 53 284 22 B8 141 B Z 1) [8] 2 40 M & 77 VR S Ak o A e 7
FERG DU T 204200 Jf w1 BH S 1 G AR 2 Y, 3 3R I SR S TR (L A T R A TR
TS MCasI RGN TR Z AT AN 1 2 et G R EIR)

[0177]  Dox4b BRI J5 AT Cas 95 ‘T (I [ -3k 72, HAE6 /N 5 7R 1 Al B GFP K~
It HFFS T 2 D40/, 76 5530/ N I 22 31 e KR TR CBE R EoR) o

[0178]  ff FIAHIFI I TOICas R4, A4 Bl T R IACasOAR P52 B 2 58 T4l (iPSC) &,
T i Cas 97 M L il 2 V5 1) (Cas9FETY) o M 5 AH[F TOTCas RGEH 1) Cas9 RELERRT , UAE R4
T RIS (100ng/mL, RIS 2 J&) WL B CasOi B 1k . B PEIE I i PSCR L5 Tk F6 7R,
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I A& A AR UL I 2 e PRI DR (B9 201, Oc t4) Rk (K AR BT R 78 B o 1X 2 B CasO R 1%
PRI 515 2 A 2 58 T A M Hh 10 2 R AH DG K

[0179]  $&35, JEDR bR A 2R AL i PSCEUAT AR H 1 PSCI A B Hh PFAl o i 285022 DR g i ok e
FERIE TR Z A5 1K A B gRNA L & e rRNA/ tracR A gRNATI BR 15 o 8 ik {7 i 42 1a) B 302 77 371
(FHFE£)10-400bp) [ 2485 56 22 1> gRNARS S A4, 250 28 RS K P A i3 n

[0180]  SEJifafd3: A PR TR KRR 2= 32 A i 2k

[0181] Py KR 2 (eCB) 7EAS [H] 3 [l 1 A& 22 Bl s B L b A o B4 A, o s ph s
RE IR KR Be & T I8 BN 2 BB A o S8 R MR R R R 75 SR BA S AE /B
TEARHLB 780, (H 2 X 28/ M5 55 R BUAE AP Tk B MR 28 vh 4 R 20k /D%
[0182] NV HEAAEN RS WIRTE KRR E 55 SRR K, HTOICasE AN 2L £
Be T-2i M (hiPSC) e, Hor N IR PE R JBR 2R 52 44 LA 22 PR (CNR1FICNR2) ¢ B B 4H - #E 1)
G A BB R o

[0183]  hiPSCH AT HNDoxAVE T J& , 7 CasOAFAE B R L T 18 AT 5| ‘FRNAZECNR L FH 2%
HSC IS BB R GIURE R 2oR) .

[0184] 4% 5% L& i, AL AXAH M, HF HERHRFE DRI ZHDNA . CNR1AICNR 24 i 7 51 v B A ok
e I YEBEPCR L 41 iR B8 Al Sanger W JF A AR R B8

[0185]  SEjififdl4: &1 %FCRISPR KOFICRISPRi [ TOICAS-KRAB

[0186] A Rl A0, 5 TOTCAEAM T UMK iPSCAH ML 5 o 1R [ CasOfl & 2 KRABSS A4 45 . A1 HI A7
T/ 5 R) RS 1 B I g RNABSCEL AT 40 Ji 28 TR) B < 2 (1 g RNA 93 J31) 15 3 CRISPR KOE
CRISPRi (Z M., |t ,Kiani,S. ,%Nature methods 12 (11) :1051-1054,20155 ({532 . i%
R0 T HEROc t4 4 A, I How i A an b B i & A M gRNASE B0 t 42 PR (1) i o4 Bt
W0 1% B4 — Mo P T Ho e 45, ftCRISPRa , B i g 45 A FH T B 158 Cas9ff

[0187]  SEJif 1515 : AE 2 A Gy B8 T7 00 /N B AR I D e PR /)N B AR AR

[0188]  FT &4 JEAC LN A A5 Te t—FF JE 175 5 A Cas9 (iCas9) /N - CRISPR-Cas9 & H T
AT PRI B AL Bl A TR Rz E 8 N UIZ IR (Cas9) 15| FRNA (gRNA) 4 A%
B3 37 B 40 f xS T CRISPR-Cas9 LA s& X AIMB LU o SR 1M, B2 H TSR s W= 1 — L8k
FIRK 5 45 TR B A7 2EL A 18 L TR0 A 3 16 B SO R IR 2 2P 1) B2 e o B Ah , 0 ) o oA s
SR Z ) R PP AE AR, DRIk, 75 il e A Hh X 3 2 ORI U R AN A R - B
Ji AT LRI B AN R B AR R AR G R X AEAFAE R S T (T S 0 AS
BRI 2R AL (9, VR G SR M e 28 AR R B L JiE) o DAL, 7 A6 6 FH T4 P RS 1 LI (1)
R R H 2w KR R

[0189] A SCHRBLI & — R ™ A& 1 —A1F R, AAESR A e AT R A7 5 N 7B A S
BE T/ SE T CasOf) 2 MY IR 3 75 5 AU RIA O AR A FF 1) TRESUE I TOT Cas 1 £ 44 (&
10) 8NN EAG T-4H 2 mES) 111 %2 4x (safe) r26 K b, DLr26.3k K] R b 1) B AN Bl 24>
P VUG i A e FE - 2 VU IR R 153 HalE— P A CasO3R Ak Ja , e AN A 1 v B VE IR
LA AR A /N AR R 7R) B dox A EE 5 1) Cas ) ik 5 r26 JE A i R TP T Cas i £ 44
(48 DI IR HK I 2448 DU N s B DR e R A e s i A T2 A 0 B TNHE T (1) 77 V54
A PSR o IX Al I 1% VAR AR B — AN B

[0190] & THIERH TPICasE /IS bR 4H Mo A (1) D RE 1 » 43 15 ok B W0 01/ B R A 4k 4t e, 5 L
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BHAT B AR R I7 SR 5 8 FI Do x AN I o 78 %6 ' B U T B S S BIAGFPRIE (Bl R 12
TN e

[0191]  F-F-AAV A T (1) 4 P 58 K] 2 & B0 R0 i AR 1K) Te t—FF 75 52 8 Cas9 (iCas9) /MR
CRISPR—Cas 94 J PR 25 2 48 1) 121 5 # 5) 22 05 2% (1) 44 P 2 FH o CRISPRO T RV 7 ) PR i
PRI RI 752 M T 56 5 N mT 3 HLA s AR R R AT K /5 R NR P A ZHIA
PR KT IE B, (ELR B R W o R s AN B IR B, A B 2 DA 2 () B ) 7 =4 il 1
FAPE o 53 JUAF , ob-T B8 001 52 0% A4 1A 25 DR T L ) 25 o SR K e ) 0 A /N B b 4 2
A1) AT

[0192]  Cas9RIAAETOICas/MNR H 4% ™A% 4%, H H R A AEZ UM R B 5, A7 K4
PP M B CasIFKIE L TOTC/INR B A S5 58 77715 5=, BRI ] DA 1480 2 4 92 — v 2 1
F o R, i B 5% B8 FIRITOT Cas/VER, (— 416 R) 45 F ¥ TR /K 2mg /m 1 () %2 DY BR 2%
(Dox) , H FHAEEL, FFE23-K A 5, ¥ T01Cas/NR 5 R AL (-Dox) TOT CasXi /N (—4H
6 ) — AT ¢ SR BE o LRI 4 B SR T FR /N BRI 6N 2 23, I HL AR S 96 ST AR B BT Ak
18, UAE S Cas9FRIE B R oR) < Doxifs T3R5 , 75O i AU AT B o i A
R AU B4 N TOT Casyifi 4k, /GFPERIA , SR 1 -0 753K 1 2R b FE (1 5 HE /N R I 4L 2R e o
TRIGFP B R TR o 20 ZUR R 22 93 M TR/ BRI 55 A R AL . T LATE i () BT A X 3k
U B 7 A R IR o A KA UG B R L SR /N SRR S BROTR AN 52 A KB b 5 i &
W, DA % A et 90 s 1A I 4L 2R o f 5 59 T o SO 000 8 41 R A7 1 0 T IR e AR ) B e i
S 2R TR DL B AR AR MG 22 53 R0 DB R X B s A 22 0 245 T R AE A 2
R 5 1a) S PR R S 2R A 2R DA R S 5 398 ) i v 5 e 4 L 1 o3 S A R T L » VA LR IR
JE B R (1) 325 52 o W 5% 380 S/ I 1 A R ABE 2 DA R e o i vfe A4 S5 () i o 22 A PR 45
T PIT S5 5 T /N 2 AR i A A AR A 1) DX AU 52 3] v A 22 SR L SRR ) AR BT A i Eg
SEAT R T B AR B K 6 71 S H U3 00) DA BB ML S8 B Rz difarh o & A
TRAE I A, B FRATIA S B A6 BE Y i GEL Ik 2590397 e A BIIA I 23 B 2 GFPRH M
[0193] Sy 7 AR Rl Ad A B i /N SRR, A8 T X Trp5 3 FiKrasify gRNARL S #AR A 5 N
KrasG12DZ848 , FH A 28 [A] Kras ) gRNAF AAVIER G 41w (B 12, TR o . B 1 GFPERIA [ s 7] -
b W IS DA CasO N VA% R Bl v 1k (1 13) o ZEURCHE R e 4B 9 J&] i 40 o i) 3 X ZH DNA |
AT B Surveyor ik 56 5 A HH 42 1) SRS BT P 0 MRS X SR AR IR RS i e (8 N SR 2R A i 2
Z-[E14) AEAYEREZH B ATRLAE /N B IA T p53iikR (KO) Mlkrasif LI

[0194] AR, FHAAVER A8 N TEST SRIBCLTOT Cas /MR, TR AAV LA 8 5] Trp5 338 PR ) 5
SERNA (B12, IR YL R 247N, ZE437 L #4215 2/ NG, TS0 Cas9, 1 A 2b FE#98 /)N R #99
(-Dox) o JEGL4JE 5 , P /)N SR AR WS B2 Fis 8, 7 HL AR EXDNA LA 3£ 4T Surveyor i BE B 55 . 41
Bl 15T 7N » SR i 75 22 Ab R AR 1) /0N B A B Trpb 33 R kG B SR AZ IR A7 AE

[0195]  SEZifif916 : 40 SV S P Rl

[0196]  &+XTARAFFTPICas FH G0 H CRISPRIY 75 [A] NI [ Y= R T 5 T Fh AR mg . — Phokig
SEEH R M B3+ T IRBNr t TAR) 3Rk AT FHa LBk & 1 T 5% (aMHO) SR B r t TAR) R AL FF
HL R 1 Cas 9 s 12 SR 188 38 A AT e H4UE 30+, 9 B R fERe m A 4 i 7
CasOF I RIE

[0197] 53— KHE & 51 N Hpol TTE 3N+ (9 1, R4 1) BB i) 4 305 7 P A S AR o
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] gRNAEL . gRNARY B A BN & 77, IF B rl LR AT (rybozyme) BY J5 2245 HH R 4G 55 sk AR
PIEIR HERNAIN T E 51 .

[0198]  F— > S e 2 T 76 2 U 5 P o 4 i 20 U 53 Pk 1E 28 Cas9/CRISPRE 5 JE 1
gRNABE B 1ZAF L, gRNAI FRIA &Il 42 IE & (stop cassette) FH 1L, ZfF 1L &AL T 5
BT MIgRNAKI T8 P86 43 2 18] » 1E 52 Cas9/CRISPREG A7 sk 4 S M B 40 B I A7 A8 18 S 1k &
()22, DR JH {9 75 gRNAY A TEAE Cas9/CRISPRES AT w4 S 1tk T 4H g 8 1A [ AL 2R P 3606
[0199] | szt 49 S TR 1 2 () AR 1) i 75 Cas9/CRISPR &R Gt , I Ik , 45 7] BB AE R A B4 LA
F AT AR 20 i o 7 AR 20 SRS S PR R R R R g, R IR IS T4 B BRA S A 2 A T A
HFFUE

[0200]  TOICas RGEHT— AL AL B R 4 £ T 4 A F) 375 S AL S A, DAIF 52 4 B / 4L 43
e BRI (RS o FE X IE L H , TO1 Cas 2 4t H CasOfF) I [A] 355 GEidDox I 47) S5gRNA
(P 05 RIS S, TR gRNASE ) $ESE M AH v 2 N EE AR NN B EE WA EE
BR i 7~ 48 2 /N SR S R L P ) B 2 BT (CTCACTATGTAGACCAGGC (SEQ 1D NO:10)) , PA S /E N J
PR 4H i E 52 Alul (CCTGTAATCCCAGCACTTTCACTTTGGGAGGCCGAGGCGAGTCTCGCTCTGTCGCCC
(SEQ 1D NO:11)) o RG24 24 S M AT i) P 35 A AT i3 AE 22 A7 s R 170580, DRI Db i 2 R 2
(IR ff LAETP I Cas RGRIAM A LN H R AEDox b HE {15 1 H

[0201]  SCJita 157 : gRNA b i J5 Vs

[0202]  FFJk T =FhERmE DLAE TR Cas O 40 M Bl 5 kz b v e A o 52 FE DR K gRNAG T
[0203]  EE—Fh oW AT FHEE A LA AR X RE ) &, BT id S A5 67 s 7 5 g RNA, DA K 41
B % PEbR B IR B gRNAR IS [ po L LT T a8+« JB L 75 40 B Hh e R 42257 gRNA R B bR B4
(2 2, gRNA R DA i & 7 2UAd A

[0204] &5 — PP oI A2 A0 Aok B Ml 28 43 B 18 (Neisseria Meningitis) [fJCas9UPLEE A £
FrTOT Cas A EEAR I 40 ML (¥ neo 2 (K], 3F H 5 NgRNA, A Keneoif $4r 2540 W 1K L 3 P i%
bR EW o 1% R WE AR Tneol 8 PR EPI LA S CasONM, K] A gRNA%E 4] LA AT e 1E
2 CasOFIFE N 1o

[0205]  ZF = R RIS &8 FHCasOZ Mit%z B2 (Cas9 RiboNucleoProtein) PLIE L [F]Y§ B 24H
J7 2B T-NHE J 18 5 V70 RS A ) 22 AT e vp 383 36 g RNA o L8 77 V22 8 1 48 s 25 A0 4% 1 3
Ao

[0206]  sEJifEf58: TOICas R4t iH— L #fr

[0207] Wi 16-19F 7, RAEFEAAFAEZ VU IR ZR I G 00 T AR /R 2 Rk CasOH 40, {H 2
Cas9ifs FAET T1F o ANAE 2 VU IR 3R B 8 24/ )5 , R AK f K E 1K Cas9o b4k, FEAS49 AL i
CasQF LM FALT- LA AE F - 48042 K . DNASSG 1 A 2R (Gl it g H2AX £ A0 &) L BDNA
B R S e G I PO T B &) & 8, CasZ ALl T AN 3 0T+ TRIK R PE , o AN 358
IR F B DNASA -

[0208] %7

(02091 FH-T-HR 4k A A FHA8 F RN LB 45 25 7 BT e o i«

[0210]
CTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGC
CCGGGGCTCCGCTCCGGTCCCGCGCTCCCCCOGCATCOCCGAGCCCGCAGCGTGCGGEGGACAGCCCGGGCACCGGGA
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AGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGA
AAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTC
ATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGC
CTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAA
AAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGA
GTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGA
TAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTT
CAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAA
AAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGG
AAGAGCTTGCCTGGAGAGATACAGCTGGGT CAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCA
TACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCA
CTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGG
CAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAAC
GTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCT (SEQ 1D NO:6)

[0211]  Cas9ERT2:

[0212]
ATGGCTCTCGAGCCATCTGCTGGAGACATGAGAGCTGCCAACCTTTGGCCAAGCCCGCTCATGATCAAACGCTCTAA
GAAGAACAGCCTGGCCTTGTCCCTGACGGCCGACCAGATGGTCAGTGCCTTGTTGGATGCTGAGCCCCCCATACTCT
ATTCCGAGTATGATCCTACCAGACCCTTCAGTGAAGCTTCGATGATGGGCTTACTGACCAACCTGGCAGACAGGGAG
CTGGTTCACATGATCAACTGGGCGAAGAGGGTGCCAGGCTTTGTGGATTTGACCCTCCATGATCAGGTCCACCTTCT
GGAATGTGCCTGGCTAGAGATCCTGATGATTGGTCTCGTCTGGCGCTCTATGGAGCACCCAGTGAAGCTACTGTTTG
CTCCTAACTTGCTCTTGGACAGGAACCAGGGAAAATGTGTAGAGGGCATGGTGGAGATCTTCGACATGCTGCTGGCT
ACATCATCTCGGTTCCGCATGATGAATCTGCAGGGAGAGGAGTTTGTGTGCCTCAAATCTATTATTTTGCTTAATTC
TGGAGTGTACACATTTCTGTCCAGCACCCTGAAGTCTCTGGAAGAGAAGGACCATATCCACCGAGTCCTGGACAAGA
TCACAGACACTTTGATCCACCTGATGGCCAAGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCGGCTGGCCCAGCTC
CTCCTCATCCTCTCCCACATCAGGCACATGAGTAACAAAGGCATGGAGCATCTGTACAGCATGAAGTGCAAGAACGT
GGTGCCCCTCTATGACCTGCTGCTGGAGGCGGCGGACGCCCACCGCCTACATGCGCCCACTAGCCGTGGAGGGGCAT
CCGTGGAGGAGACGGACCAAAGCCACTTGGCCACTGCGGGCTCTACTTCATCGCATTCCTTGCAAAAGTATTACATC
ACGGGGGAGGCAGAGGGTTTCCCTGCCACAGCTGACAAGAAATACTCAATCGGGCTGGACATCGGAACTAACTCAGT
GGGGTGGGCAGTCATTACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACT
CCATCAAGAAAAATCTGATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACT
GCTAGAAGGCGCTATACCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGT
GGACGATAGTTTCTTTCATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCT
TTGGAAACATTGTGGACGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGAC
TCTACAGATAAAGCAGACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGTTCAGAGGCCATTTTCTGAT
CGAGGGAGATCTGAACCCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGT
TTGAGGAAAACCCTATTAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGG
CTGGAGAACCTGATCGCTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGG
ACTGACACCTAACTTCAAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACG
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ATGACCTGGATAACCTGCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGAC
GCTATCCTGCTGAGTGATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAG
ATATGACGAGCACCATCAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAA
TCTTCTTTGATCAGAGTAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTT
ATCAAACCTATTCTGGAGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAA
GCAGCGGACATTTGATAACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGG
AAGACTTCTACCCATTTCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTG
GGGCCCCTGGCAAGGGGTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTT
CGAGGAAGTGGTCGATAAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAA
ATGAGAAAGTGCTGCCTAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATAC
GTCACCGAGGGGATGAGGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAAC
CAATCGCAAGGTGACAGTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCA
GTGGCGTCGAAGACAGATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTC
CTGGACAACGAGGAAAATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGAT
CGAGGAACGGCTGAAAACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCG
GCTGGGGACGACTGAGCAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTG
AAATCAGATGGCTTCGCTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCT TCAAAGAGGATATCCA
GAAGGCACAGGTGTCCGGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGA
AAGGTATTCTGCAGACCGTGAAGGTGGTCGATGAGCTGGTGAAAGTCATGGGCAGGCATAAGCCAGAAAACATCGTG
ATTGAGATGGCCCGCGAAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGA
AGGCATTAAGGAACTGGGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGT
ATCTGTACTATCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGAC
GTGGATCATATCGTCCCACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAA
CCGAGGAAAGAGTGATAATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATG
CCAAACTGATCACACAGCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCA
GGCTTCATCAAGCGACAGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAA
CACAAAGTACGATGAGAATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT
TCAGAAAGGATTTCCAGTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCA
GTGGTCGGGACCGCCCTGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGA
TGTCAGAAAAATGATCGCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCA
TGAATTTCTTTAAGACTGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAG
ACCGGAGAAATCGTGTGGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATAT
TGTCAAGAAAACAGAGGTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACTCTGATAAGCTGA
TCGCCCGAAAGAAAGACTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTG
GTCGCAAAGGTGGAGAAGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAG
GAGCTCCTTCGAGAAGAACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTA
AACTGCCAAAGTACAGCCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAG
GGTAATGAACTGGCCCTGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTC
CCCCGAGGATAACGAACAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTA
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GCGAGTTCTCCAAAAGAGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGAT
AAGCCAATCAGGGAGCAGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAA
GTATTTTGACACTACCATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGA
GCATTACCGGCCTGTATGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGCCATCTGCTGGAGACATG
AGAGCTGCCAACCTTTGGCCAAGCCCGCTCATGATCAAACGCTCTAAGAAGAACAGCCTGGCCTTGTCCCTGACGGC
CGACCAGATGGTCAGTGCCTTGTTGGATGCTGAGCCCCCCATACTCTATTCCGAGTATGATCCTACCAGACCCTTCA
GTGAAGCTTCGATGATGGGCTTACTGACCAACCTGGCAGACAGGGAGCTGGTTCACATGATCAACTGGGCGAAGAGG
GTGCCAGGCTTTGTGGATTTGACCCTCCATGATCAGGTCCACCTTCTGGAATGTGCCTGGCTAGAGATCCTGATGAT
TGGTCTCGTCTGGCGCTCTATGGAGCACCCAGTGAAGCTACTGTTTGCTCCTAACTTGCTCTTGGACAGGAACCAGG
GAAAATGTGTAGAGGGCATGGTGGAGATCTTCGACATGCTGCTGGCTACATCATCTCGGTTCCGCATGATGAATCTG
CAGGGAGAGGAGTTTGTGTGCCTCAAATCTATTATTTTGCTTAATTCTGGAGTGTACACATTTCTGTCCAGCACCCT
GAAGTCTCTGGAAGAGAAGGACCATATCCACCGAGTCCTGGACAAGATCACAGACACTTTGATCCACCTGATGGCCA
AGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCGGCTGGCCCAGCTCCTCCTCATCCTCTCCCACATCAGGCACATG
AGTAACAAAGGCATGGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTCTATGACCTGCTGCTGGAGGC
GGCGGACGCCCACCGCCTACATGCGCCCACTAGCCGTGGAGGGGCATCCGTGGAGGAGACGGACCAAAGCCACTTGG
CCACTGCGGGCTCTACTTCATCGCATTCCTTGCAAAAGTATTACATCACGGGGGAGGCAGAGGGTTTCCCTGCCACA
GCTTGA (SEQ 1D NO:7)

[0213] 2R TOTCHIEE fA 7 51

[0214]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
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ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACT TTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGGEGGGGAACT TCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
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GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGGEECEAGGGGCEGEGCGEGEGCCAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCCAGGGGAGCGCGGCCGGGGGCGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGLTTCGGGTGCGGGGCT CCGTGCGGG
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGEEEGGTGGCGGCAGGTGGGGGTGCCCGGCGEGGCEGGECCGCCTCGGE
CCGGGGAGGGCTCGGEGGGAGGGGCGCGGCGGCCCCGEAGCGCCGGCGGCTGTCCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCT TCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACT TTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACT TTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
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GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCT CCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGACATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
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TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGT TTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATCATATCGTCC
CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
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CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACAT
GCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGG TGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGC
CACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCA
CCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATG
CCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACA
AGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTC
AAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGG
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCT
AGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT TGGGAAGACAATAGCAGGCATGCTGGGGA
TGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGTCATGGTCCAT
ATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTAC
GTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGC
CGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCT
TTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATA
GAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCA
GCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCA
ACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTG
TAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAA
TTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTG
AGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGA
GCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGT
TTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGA
CAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCC
CCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCAC
CTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTT
GCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGA
GGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCA
CGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGT
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ATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATC
AGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGA
CGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAG
GGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATT
GTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAG
TGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATC
GCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG
CGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAG
CTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTG
TTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAG
GGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCCAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGA
AAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
CCGCTACAGGGCGCGTCAG (SEQ IDNO:8)

[0215]  AAV gRNAJF7%)

[0216]
CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCCGGCGACCTTTGGTCGC
CCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCGCACGCG
TGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATTAATT
TGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTT
GTGGAAAGGACGAAACACCGCAGCGTTACCTCTATCGTAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAG
TCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTGGATCCGAGGGCCTATTTCCCATGATTCCTTCA
TATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACA
AAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATA
TGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGTGTAATAG
CTCCTGCATGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC
GAGTCGGTGCTTTTTTTCTAGAAGGTACCAGGTCTTGAAAGGAGTGGGAATTGGCTCCGGTGCCCGTCAGTGGGCAG
AGCGCACATCGCCCACAGTCCCCGAGAAGT TGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGC
GGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGC
AGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGCGTACGGCCACCATGACTTCGAAA
GTTTATGATCCAGAACAAAGGAAACGGATGATAACTGGTCCGCAGTGGTGGGCCAGATGTAAACAAATGAATGTTCT
TGATTCATTTATTAATTATTATGATTCAGAAAAACATGCAGAAAATGCTGTTATTTTTTTACATGGTAACGCGGCCT
CTTCTTATTTATGGCGACATGTTGTGCCACATATTGAGCCAGTAGCGCGGTGTATTATACCAGACCTTATTGGTATG
GGCAAATCAGGCAAATCTGGTAATGGTTCTTATAGGTTACTTGATCATTACAAATATCTTACTGCATGGTTTGAACT
TCTTAATTTACCAAAGAAGATCATTTTTGTCGGCCATGATTGGGGTGCTTGTTTGGCATTTCATTATAGCTATGAGC
ATCAAGATAAGATCAAAGCAATAGTTCACGCTGAAAGTGTAGTAGATGTGATTGAATCATGGGATGAATGGCCTGAT
ATTGAAGAAGATATTGCGTTGATCAAATCTGAAGAAGGAGAAAAAATGGTTTTGGAGAATAACTTCTTCGTGGAAAC
CATGTTGCCATCAAAAATCATGAGAAAGTTAGAACCAGAAGAATTTGCAGCATATCTTGAACCATTCAAAGAGAAAG
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GTGAAGTTCGTCGTCCAACATTATCATGGCCTCGTGAAATCCCGTTAGTAAAAGGTGGTAAACCTGACGTTGTACAA
ATTGTTAGGAATTATAATGCTTATCTACGTGCAAGTGATGATTTACCAAAAATGTTTATTGAATCGGACCCAGGATT
CTTTTCCAATGCTATTGTTGAAGGTGCCAAGAAGTTTCCTAATACTGAATTTGTCAAAGTAAAAGGTCTTCATTTTT
CGCAAGAAGATGCACCTGATGAAATGGGAAAATATATCAAATCGTTCGTTGAGCGAGTTCTCAAAAATGAACAATAA
AGCGCTAATAAAAGATCTTTATTTTCATTAGATCTGTGTGTTGGTTTTTTGTGTAAGCTTTGGCTCCAACACAGATG
TTCTTAGGCTACCTAACTTCTAACTTTTAATATCCAGTCAACAAAGAATACCGCAAGGGTAGGTGTTGGGATAGCTG
TCGACAAGCTCATGCGGGTGTGTCCACAGGGTATAGCGTACTATGCAGAATATTTGTACTGAGTGAAGTCATGATAC
ATTCCTTTGAGAGCCATTAGCTGCTACAAAACAGTAATCTGGCTGTTTAGATCAACAAGCTAAATGATAGAAGATGA
AAGTACTGGTTTCCATGTATTTTTATTAAGTGTTGATGAGAAAGTTGTAAGTGACTTACAGGTTACTCTGTACATCT
GTAGTCACTGAATTCGGAATATCTTAGAGT TTTACACACAAAGGTGAGTGTTAAAATATTGATAAAGTTTTTGATAA
TCTTGTGTGAGACATGTTCTAATTTAGTTGTATTTTATTATTTTTATTGTAAGGCCTGCTGAAAATGACTGAGTATA
AACTTGTGGTCGTGGGCGCCGACGGCGTGGGCAAGAGCGCTTTGACGATACAGCTAATTCAGAATCACTTTGTGGAT
GAGTATGATCCAACCATCGAGGTAACGCTGCTCTACAGTCTGCGTGCGCTTGTAAAGGACGGCAGCCAGCCGCTTTG
AAAAAGATATCATTTTTATATTTATTAGAAAATTATATTGAAAGTTATTTCAGTTATATGTGATGTCCTTTAGTTCC
AAGGCTTTAAACTGGGTGTTAGGGAACCATAGGTGCAAGAAAGTCCACT TCTCATGAGAGCTCACCACAGAGAAAGA
AAGTCCACTTCTCAGGTAACCACGTGCGGACCGAGCGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCT
CTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGT
GAGCGAGCGAGCGCGCAGCTGCCTGCAGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGTCAA
AGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACA
CTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCA
AGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGG
GTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT
AGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCC
GATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTA
CAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCC
GCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCT TACAGACAAGCTGTGACCGTCTCCGGGAGCTGCAT
GTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTA
ATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTA
TTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAG
GAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTC
ACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTC
AACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATG
TGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGG
TTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACC
ATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAA
CATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACA
CCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCT TCCCGGCAA
CAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTAT
TGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCC

40



CN 108431225 A w Bg B 36/89 7

GTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCC
TCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTA
ATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAA
ACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGG
CTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAG
CACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGG
TTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTT
GGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAA
AGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGG
TATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAG
CCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGT (SEQ
ID NO:9) .

[0217]  TOIC ApoLl wt PgkPuro/¥ 7%

[0218]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
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TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCtcaggcaccgggettgegggtcatgecaccaggtgegeggtecttegggecacctegacgteggeggtgacgg
tgaagccgagecgetcgtagaaggggaggttgeggggcegeggaggtcecteccaggaaggegggeaceeeggegegeteg
gcegectecactecggggageacgacggegetgeccagacceettgeecctggtggtegggegagacgeegacggtgge
caggaaccacgcgggctcecttgggecggtgeggegecaggaggecttecatetgttgetgegeggecageegggaac
cgctcaactcggcecatgegegggecgatceteggegaacaccgeccccgettegacgetetecggegtggtecagacce
gccaccgeggegececgtegtecgegacccacaccttgecgatgtegageccgacgegegtgaggaagagttettgeag
ctcggtgacccgetcegatgtggeggtecgggtegacggtgtggegegtggeggggtagteggegaacgeggeggega
gggtgcgtacggeccgggggacgtegtegegggtggegaggegeacegtgggettgtacteggtcatGGTTTAGTTC
CTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAACACGTGCTGCTGCAGGTCGAAA
GGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAG
GACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGC
CCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGT
CCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGG
AACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGT
GGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCC
AGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGTGGGTGGCCTAGGGACAGGATTGCAACTC
CAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCAT
ATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTA
AACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGC
CCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT
ATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGT
ATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCE
GGGCGAGGGGCGGGGCGGEGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTT
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TTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCG
CCCCGTGCCCCGLTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCT CGGGGGGTGCGTGCGTGTGTGTGTGCGT
GGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGEGCTTTGTGCGCTCCG
CGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCEGGGGGEGCTGCGAGGGGAACAAAGGCTGCGTG
CGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTC
CCCGAGTTGCTGAGCACGGCCCGGLTTCGGGTGCGGGGCTCCGTGCGGHGGCGTGGCGCGGGGCTCGCCGTGCCGGGC
GGGGGGTGGECGGCAGGTGGGGGTGCCGGGCGGGGCGEGGCCGCCTCGGGCCEEGEAGGGCTCGGGGGAGGGGCGCGE
CGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGC
GCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGG
GCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCT
CCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTG
GCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACG
TGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCATGGTGCCCAAGAAGAAGAGGAAAGTCTCT
AGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATGGAGTCGGTATCGAAGGCCTGACGACAAG
GAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCACGTGAAGAACAAGCGGGCCCTGCTCGATG
CCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCTGGAAGGCGAGTCATGGCAAGACTTTCTG
CGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACGGGGCTAAAGTGCATCTCGGCACCCGCCC
AACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGTCAGCAAGGCTTCTCCCTGGAGAACGCAC
TGTACGCTCTGTCCGCCGTGGGCCACTTTACACTGGGCTGCGTATTGGAGGAACAGGAGCATCAAGTAGCAAAAGAG
GAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAGCAATTGAGCTGT TCGACCGGCAGGGAGC
CGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAGAAACAGCTAAAGTGCGAAAGCGGCGGGC
CGACCGACGCCCTTGACGATTTTGACTTAGACATGCTCCCAGCCGATGCCCTTGACGACTTTGACCTTGATATGCTG
CCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAAGCGGCCGCGACTCTAGATCATAATCAGC
CATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAA
TGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGGATCCCTAGAGGG
ACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCT
CCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCA
CGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTT
TAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGAT
CCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATG
CCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCC
TCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTG
TGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAG
TGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGT TCAGAACAG
CCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGT TAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCA
CAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTT
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GCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCG
TCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCAT
GTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTG
CCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCC
ATTATCTCTCATCCAACTCCAGGACGGAGT CAGTGAGGATGGGGCTGTCGACCTAGAGGGACAGCCCCCCCCCAAAG
CCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGC
TCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCT
GAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCT TTAGGCTGAAAGAGAGAT
TTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGT
GCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCA
TCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCA
AACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGG
GGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGAC
GTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGA
TAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCC
TGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGC
TGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTG
GAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACAT
CCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTC
TTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAAC
TCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCAGTGATAGAGAACGTATGAAGAGTTTACT
CCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGATAGAGAACGTATAAGGAGTTTACTCCCTA
TCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGAACGTATCTACAGTTTACTCCCTATCAGT
GATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTATAAGCT TTAGGCGTGTACGGTGGGCGCC
TATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATTCCACAACACTTTTGTCTTATACCAACTT
TCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGAGATTCAAAAGCCACACTGTGGAATTGAGGAGGCC
CTGCAGCGACATGGAGGGAGCTGCTTTGCTGAGAGTCTCTGTCCTCTGCATCTGGATGAGTGCACTTTTCCTTGGTG
TGGGAGTGAGGGCAGAGGAAGCTGGAGCGAGGGTGCAACAAAACGTTCCAAGTGGGACAGATACTGGAGATCCTCAA
AGTAAGCCCCTCGGTGACTGGGCTGCTGGCACCATGGACCCAGAGAGCAGTATCTTTATTGAGGATGCCATTAAGTA
TTTCAAGGAAAAAGTGAGCACACAGAATCTGCTACTCCTGCTGACTGATAATGAGGCCTGGAACGGATTCGTGGCTG
CTGCTGAACTGCCCAGGAATGAGGCAGATGAGCTCCGTAAAGCTCTGGACAACCTTGCAAGACAAATGATCATGAAA
GACAAAAACTGGCACGATAAAGGCCAGCAGTACAGAAACTGGTTTCTGAAAGAGT TTCCTCGGTTGAAAAGTGAGCT
TGAGGATAACATAAGAAGGCTCCGTGCCCTTGCAGATGGGGT TCAGAAGGTCCACAAAGGCACCACCATCGCCAATG
TGGTGTCTGGCTCTCTCAGCATTTCCTCTGGCATCCTGACCCTCGTCGGCATGGGTCTGGCACCCTTCACAGAGGGA
GGCAGCCTTGTACTCTTGGAACCTGGGATGGAGTTGGGAATCACAGCCGCTTTGACCGGGATTACCAGCAGTACCAT
GGACTACGGAAAGAAGTGGTGGACACAAGCCCAAGCCCACGACCTGGTCATCAAAAGCCTTGACAAAT TGAAGGAGG
TGAGGGAGTTTTTGGGTGAGAACATATCCAACTTTCTTTCCTTAGCTGGCAATACTTACCAACTCACACGAGGCATT
GGGAAGGACATCCGTGCCCTCAGACGAGCCAGAGCCAATCTTCAGTCAGTACCGCATGCCTCAGCCTCACGCCCACG
AGTCACTGAGCCAATCTCAGCTGAAAGCGGTGAACAGGTGGAGAGGGTTAATGAACCCAGCATCCTGGAAATGAGCA
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GAGGAGTCAAGCTCACGGATGTGGCCCCTGTAAGCTTCTTTCTTGTGCTGGATGTAGTCTACCTCGTGTACGAATCA
AAGCACTTACATGAGGGGGCAAAGTCAGAGACAGCTGAGGAGCTGAAGAAGGTGGCTCAGGAGCTGGAGGAGAAGCT
AAACATTCTCAACAATAATTATAAGATTCTGCAGGCGGACCAAGAACTGTGAAATTCTAAAATACAGCATAGCAAAA
CTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGC
CAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAAC
TAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTT
AAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCC
CAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCT TTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTCG
AGATGGTCCATATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGG
GATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCG
CATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTT
CTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATG
ACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTC
ATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGC
CTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCC
CTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACAC
ATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACA
TGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCT TAAGGATAAGAAGATAGGATAG
AAGGACAAAGAGCAAGT TAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTG
AGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAG
TAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCC
CTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAG
TTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGA
AGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGAC
GGAGTCAGTGAGGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTA
TATATTAGTCACGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAAT
ATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTAT
AGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAA
ATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGAC
TATCTTTCTAGGGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACA
AAAACCACATTGTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGG
TCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTT
CCCAACAGTTGCGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTT
TGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGAT
AGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAA
CCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCA
CTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGG
GAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCG
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CGCTTAATGCGCCGCTACAGGGCGCGTCAG (SEQ TD NO:12)

[0219]  TOTC-Cas9_Obl_r26_AAVS_SANeo

[0220]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGT TAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGCGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATT TCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCACAATATGATTATCTTTCTAGGGTTAATTA
AGATATCTGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCGGAATAGGAACTTCAAAGCAAGCTAGAGACCATTA
AGGGTTCCGGATCAGCTTGATTCGAGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCA
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GCATGCCTGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCT
ACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCT TCCAGGGTCAAGGAAG
GCACGGGGGAGGGGCAAACAACAGATGGCTGGCAACTAGAAGGCACAGT CGAGGCTGATCAGCGAGCT CTAGAGAAT
TGATCCCCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAG
CACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGC
GGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAG
GCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCT TGAGCCTGGCGAACAGTTCGGCTGGCGC
GAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCT TCCATCCGAGTACGTGCTCGCTCGATGC
GATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATG
GATACTTTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCT
TCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCT
CGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGG
AACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGG
AGAACCTGCGTGCAATCCATCTTGTTCAATGGCCGATCCCATGGCGGTATCGATAAGCTAGCTTGGGCTGCAGGTCG
AGGGACCTAATTAAGGGTTCCGGATCCACTAGTTCTAGAGCGGCCTCGACTCTACGATACCGTCGATCCCCACTGGA
AAGACCGCGAAGAGTTTGTCCTCAACCGCGAGCTGTGGAAAAAAAAGGGACAGGATAAGTATGACATCATCAAGGAA
ACCCTGGACTACTGCGCCCTACAGATCCCTGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCGGAATAGGAACTT
CAAAGATGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCTACTAGTTATTAATAGTAATCAATTACGGGGTCAT
TAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGAC
CCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGT
GGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCA
ATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTAC
GTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCC
CACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGEGCGCGCGCC
AGGCGGGGCGGGGECEEGECGAGGGGCGEGECGEGECGAGGCGEAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGE
TCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTC
GCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACT
CCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTT
TTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTG
CGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCECEGCGCGGG
GCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGECGGTGCCCCGCGGTGCEGEGEGECTGCCGAGGGE
AACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCC
CCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCECEGGG
CTCGCCGTGCCGGGCGGEGEGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGEGGAGGGCTC
GGGGGAGGGGCGCGGCGGCCCCGEAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTA
ATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCC
CTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCG
CCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGC
GGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTAC
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AGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCATGGTGCCCAAGAAG
AAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATGGAGTCGGTATCGA
AGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCACGTGAAGAACAAGC
GGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCTGGAAGGCGAGTCA
TGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACGGGGCTAAAGTGCA
TCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGTCAGCAAGGCTTCT
CCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACTTTACACTGGGCTGCGTATTGGAGGAACAGGAGCAT
CAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAGCAATTGAGCTGTT
CGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAGAAACAGCTAAAGT
GCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGCCCTTGACGACTTT
GACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAAGCGGCCGCGACTC
TAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCT
GAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA
TCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAA
GGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGC
GAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGE
ACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGAT
ACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCAC
AGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCA
GCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCT
GGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCA
AGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATC
TTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCA
CAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGG
AGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAA
GGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAG
ATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACC
GTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCT
CCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTG
GCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTCGACCTAGAGGGAC
AGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCC
GCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACG
GGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTA
GGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCC
AACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCC
TGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTC
CTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTG
ACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTG
CAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCC
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TTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACA
GACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGC
CTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTC
AAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGT
CCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCC
ACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCAT
TATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCAGTGATAGAGAACG
TATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGATAGAGAACGTATAA
GGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGAACGTATCTACAGT
TTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTATAAGCTTTAGGCG
TGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATTCCACAACACTTTT
GTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTAAGAAAAAGCGGAA
GGTGGACAAGAAATACTCAATCGGGCTGGACATCGGAACTAACTCAGTGGGGTGGGCAGTCATTACTGACGAGTACA
AAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCTGATTGGGGCCCTG
CTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATACCCGGCGAAAGAA
TCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTTCATCGGCTGGAGG
AATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGACGAGGTCGCTTAT
CACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAGACCTGCGGCTGAT
CTATCTGGCCCTGGCTCACATGATTAAGTTCAGAGGCCATTTTCTGATCGAGGGAGATCTGAACCCAGACAATAGCG
ATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTATTAATGCATCTGGC
GTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCGCTCAGCTGCCAGG
CGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTCAAGAGCAATTTTG
ATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCTGCTGGCTCAGATC
GGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTGATATTCTGCGGGT
GAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCATCAGGATCTGACCC
TGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAGTAAGAACGGGTAC
GCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGGAGAAGATGGACGG
CACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGATAACGGCTCCATCC
CCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATTTCTGAAGGATAAC
CGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGGGTAATTCCCGCTT
TGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGATAAGGGAGCTTCCG
CACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCCTAAGCACAGTCTG
CTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGAGGAAGCCCGCCTT
CCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACAGTCAAGCAGCTGA
AGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAGATTTAACGCTTCT
CTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAAATGAGGATATCCT
GGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAAACTTATGCCCATC
TGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAGCAGAAAGCTGATC
AACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCGCTAACAGAAATTT
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TATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCCGGGCAGGGTGACT
CTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGACCGTGAAGGTGGTC
GATGAGCTGGTGAAAGTCATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCGAAAATCAGACCAC
ACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTGGGATCCCAGATCC
TGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCAGAATGGGCGGGAT
ATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATCATATCGTCCCACAGTCATTCCT
GAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGATAATGTCCCTTCAG
AGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACAGCGAAAGTTTGAT
AACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCT TCATCAAGCGACAGCTGGTGGAGAC
CAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAGAATGACAAACTGA
TCCGCGAAGTGAAGGTCATTACTCTGAAGT CAAAACTTGTGAGCGACTTCAGAAAGGATTTCCAGTTCTACAAAGTC
AGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCCTGATTAAGAAATA
CCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATCGCCAAGAGTGAGC
AGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGACTGAGATCACCCTG
GCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGTGGGACAAGGGTAG
GGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAGGTGCAGACTGGCG
GATTCAGTAAGGAATCAATTCTGCCCAAACGGAACTCTGATAAGCTGATCGCCCGAAAGAAAGACTGGGATCCCAAG
AAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGAAGGGGAAAAGCAA
GAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAGAACCCCATCGATT
TTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAGCCTGTTTGAGCTG
GAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCCTGCCTTCTAAGTA
CGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAACAGAAACAGCTGT
TTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAGAGTGATCCTGGCT
GACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGCAGGCCGAAAATAT
CATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACCATCGATCGGAAAC
GATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTATGAAACAAGGATT
GACCTGTCTCAGCTGGGGGGCGACCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGTCGA
GGAGAATCCTGGCCCAGCACCGGGATCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGG
TCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAG
CTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCACCTACGG
CGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACG
TCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACC
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAA
CTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGACCCGCCACA
ACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTG
CCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCT
GGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCTAGCAGCTCGCTGA
TCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGG
TGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGG
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GGGGTGGGGTCGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCT
ATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGTCATGGTCCATATGAATATCCTCC
TTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGE
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGE
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGGA
TCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCACGATATCTATAAC
AAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTTAAATCT
TAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACACTTACC
GCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTA
TTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAAAAAGAT
TTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATTGTGGGGTACCGAG
CTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAGTGAGTCGTATTAC
AATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCT TGCAGCACA
TCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATG
GCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAAC
CAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTG
GAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCAC
TACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGC
CCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGC
TAGGGCGCTGGCAAGTGTAGCGGTCACGCTGOGCGTAACCACCACACCCGCCGOGCTTAATGCGCCGCTACAGGGCG
CGTCAG (SEQ ID NO:13)

[0221]  TOIC_FEAZPREFE HCas9_Obl_r26_AAV_PgkNeo

[0222]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
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AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCT TGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCT TCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
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ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACT TTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGEGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGGEGECEAGGGGCEGEECEGEGCEAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGE
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGEGGGETGGCGECAGGTGGGGETGCCGGGCEGEGCGEGGCCGCCTCGGE
CCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGECGGCTGTCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGEGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
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GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACT TTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACT TTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT

54



CN 108431225 A w Bg B 50/89 7

TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCT CCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGCCATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
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AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATGCCATCGTCC
CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACAT
GCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGG TGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGC
CACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCA
CCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATG
CCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACA
AGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTC
AAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGG
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCT
AGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGA
TGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGTCATGGTCCAT
ATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTAC
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GTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGC
CGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCT
TTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATA
GAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCA
GCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCA
ACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTG
TAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAA
TTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTG
AGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGA
GCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGT
TTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGA
CAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCC
CCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCAC
CTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTT
GCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGA
GGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCA
CGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGT
ATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATC
AGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGA
CGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAG
GGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATT
GTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAG
TGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATC
GCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG
CGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAG
CTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTG
TTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAG
GGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGA
AAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
CCGCTACAGGGCGCGTCAG (SEQ 1D NO:14)

[0223]  TOIC_Cas9_KRAB_Obl_r26_AAVS_PGKNeo

[0224]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
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CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
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CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGGEGECEAGGGGCEGEGECEGEGCEAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGE
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGEEEGETGGCGGCAGGTGGGGGTGCCCGGECEEGGCEGGECCGCCTCGGE
CCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGEGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
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CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACT TTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
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AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGACATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATCATATCGTCC
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CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGGATGGCGGTGGCGCGCTGTCCCCGCAGCACTCCG
CCGTGACCCAGGGGAGTATAATCAAAAACAAAGAGGGCATGGATGCTAAGAGCCTTACCGCCTGGTCCCGAACACTG
GTCACGTTTAAGGATGTGTTCGTCGATTTTACCCGGGAGGAGTGGAAACTGCTCGACACCGCGCAGCAGATCGTGTA
CCGGAATGTCATGCTCGAAAATTACAAAAACTTGGTCAGCCTCGGGTACCAATTGACCAAACCAGATGTCATACTGC
GACTGGAAAAAGGAGAGGAACCCTGGCTCGTCGAGCGCGAAATTCATCAAGAAACACACCCGGATTCTGAAACCGCC
TTCGAGATTAAGAGCAGTGTGCCTAGGCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGT
CGAGGAGAATCCTGGCCCAGCACCGGGATCCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCC
TGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGC
AAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCACCTA
CGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCT
ACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC
ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTA
CAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGACCCGCC
ACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTG
CTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCT
GCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCTAGCAGCTCGC
TGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGA
AGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTC
TGGGGGGTGEGGTGGCGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGC
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TCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGT TGGCGCGTCATGGTCCATATGAATATCC
TCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCC
CGCTAGGGGCAGCAGCGAGCCGCCCGEGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTG
CGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCT TCTCGCTGCTCTTTGAGCCTGC
AGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTG
GGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTG
CCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAG
TGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATT
CCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCAT
CACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGG
GACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAA
ACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGT
CTGGATGCAAGCAGAAGGGGTGGAAGAGCT TGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTG
GAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAA
CCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGAC
GGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCA
GCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCT
GGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCACGATATCTAT
AACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTTAAA
TCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACACTT
ACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCG
CTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAAAAA
GATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATTGTGGGGTACC
GAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAGTGAGTCGTAT
TACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGC
ACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGA
ATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTT
AACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGT
TTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCC
CACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGG
AGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGOGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGG
CGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCG TAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGG
GOGCGTCAG (SEQ 1D NO:15)

[0225]  TOIC_Cas9_JCAZ BRI 14 _VP64_0bl_r26_AAVS_SANeo

[0226]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGT TTTCGCCCC
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GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
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GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACT TTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGCGGTATCGATAAGCTAGCTTGGGCTGCAGGTCGAGGGACCTAATTAAGGGTTCCGGA
TCCACTAGTTCTAGAGCGGCCTCGACTCTACGATACCGTCGATCCCCACTGGAAAGACCGCGAAGAGTTTGTCCTCA
ACCGCGAGCTGTGGAAAAAAAAGGGACAGGATAAGTATGACATCATCAAGGAAACCCTGGACTACTGCGCCCTACAG
ATCCCTGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCGGAATAGGAACT TCAAAGAACGCGTACCCCACAGTGG
GTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCAAT
TACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGAC
CGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGA
CGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC
TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGC
AGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTC
CCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGG
GGGCGCGCGCCAGGCGGGGCGGGGCEGGGCEAGGGGCEGGEGCEGEGCEAGGCGGAGAGGTGCGGCGGCAGCCAATCA
GAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGC
GGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGLGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTG
ACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACG
GCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCT CCGGGAGGGCCCT TTGTGCGGGGGGGAGCGGCTCG
GGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGG
CGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGEEGCEETGCCCCGCGETGCGEGGGG
GCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGE
CTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGC
GTGGCGCGGGGCTCGCCGTGCCGGGCGGEGGEEGETGECGGECAGGTGGEGGETGCCGGGECGEGECGGEGECCGCCTCGGGCC
GGGGAGGGCTCGGGGGAGGGGCGCGGCEGCCCCGGAGCGCCGGCGGCTGTCCAGGCGCGGCGAGCCGCAGCCATTGE
CTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGC
CGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGA
CGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTT
CTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCATGG
TGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATGGA
GTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCACGT
GAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCTGG
AAGGCGAGTCATGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACGGG
GCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGTCA
GCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACTTTACACTGGGCTGCGTATTGGAGG
AACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAGCA

65



CN 108431225 A w Bg B 61/89 T

ATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAGAA
ACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACTTAGACATGCTCCCAGCCGATGCCC
TTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAAGC
GGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTC
CCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATA
AAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCA
ATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTA
GGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGG
ACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACA
CCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTG
CAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAG
AGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGT
CACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCC
TTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGG
AGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACAC
TCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCA
GCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGA
TGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAA
TTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCA
ACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGA
CCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCG
ACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTCGA
CCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCG
CCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGG
AAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGG
AAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCT
CATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGG
CCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGA
AAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGG
AGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGG
ATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGT
TCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACA
AAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTG
GAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTC
ATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCC
ACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGG
GCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAA
CGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCAGT
GATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGATAG
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AGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGAAC
GTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTATA
AGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATTCC
ACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTAAG
AAAAAGCGGAAGGTGGACAAGAAATACTCAATCGGGCTGGCCATCGGAACTAACTCAGTGGGGTGGGCAGTCATTAC
TGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCTGA
TTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATACC
CGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTTCA
TCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGACG
AGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAGAC
CTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGTTCAGAGGCCATTTTCTGATCGAGGGAGATCTGAACCC
AGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTATTA
ATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCGCT
CAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTCAA
GAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCTGC
TGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTGAT
ATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCATCA
GGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAGTA
AGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGGAG
AAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGATAA
CGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATTTC
TGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGGGT
AATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGATAA
GGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCCTA
AGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGAGG
AAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACAGT
CAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAGAT
TTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAAAT
GAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAAAC
TTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAGCA
GAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCGCT
AACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCCGG
GCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGACCG
TGAAGGTGGTCGATGAGCTGGTGAAAGTCATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCGAA
AATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTGGG
ATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCAGA
ATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATGCCATCGTCCCA
CAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGATAA
TGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACAGC
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GAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGACAG
CTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAGAA
TGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACTTCAGAAAGGATTTCCAGT
TCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCCTG
ATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATCGC
CAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGACTG
AGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGTGG
GACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAGGT
GCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACTCTGATAAGCTGATCGCCCGAAAGAAAGACT
GGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGAAG
GGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAGAA
CCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAGCC
TGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCCTG
CCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAACA
GAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAGAG
TGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGCAG
GCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACCAT
CGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTATG
AAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGCCGAAAAAGAAACGCAAAGT TGGGCGCGCCGACGCG
CTGGACGATTTCGATCTCGACATGCTGGGCAGCGACGCCCTGGATGACT TCGACCTGGATATGCTGGGCTCTGATGC
CCTGGACGACTTTGACTTGGACATGTTGGGATCCGACGCTCTCGATGATTTTGACCTTGACATGCTGATCAACGGCA
GCGGCGAGGGCAGAGGCAGCCTGCTAACATGCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGGTG
AGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTT
CAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGC
TGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATG
AAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCT TCTTCAAGGACGACGG
CAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACT
TCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGAC
AAGCAGAAGAACGGCATCAAGGTGAACTTCAAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCA
CTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCC
TGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGC
ATGGACGAGCTGTACAAGTAAACCTAATCTAGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCAT
CTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAG
GAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA
TTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCT TCTGAGGCGGAAAGAACCAGCTGGGGCT
CGATCCTCTAGTTGGCGCGTCATGGTCCATATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCC
CCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTC
CGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGAT
CGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCT
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GAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACC
CCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCA
GGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCA
TATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACAT
TGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGG
ACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAA
GGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACA
CTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGG
AGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAAT
CATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCT
CAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTG
CAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATC
TCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAG
ACGTGTAATGCTTTTATTATATATTAGTCACGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAG
TAGAACATGAAATAACAATATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTT
TGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGC
GGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCAT
GCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTC
ATAGAATCTTCGTTTGACAAAAACCACATTGTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTT
AGTGAGGGTTAATTGCGGGTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACT
GGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG
GCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTT
AAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAAT
CAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCC
AACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGG
GTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGA
ACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGC
GTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAG (SEQ 1D NO:16)

[0227]  TOIC_Bsd_BE_Cas9_Obl_r26_AAVS_PgkNeo
[0228]

GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
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GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCT TCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
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TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGEGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGEGEECEAGGGGCEGEGECEGEGCEAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCCAGGGGAGCGCGGCCGGGGGCGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGLTTCGGGTGCGGGGCTCCGTGCGGG
GCGTGGCGCGGGGECTCGCCGTGCCEGGCGGEEGGETGGCGECAGGTGGGGGTGCCCGGCEEGGECEGGECCGCCTCGGE
CCGGGGAGGGCTCGGEGGEGAGGGGCGCGGCGGCCCCGEAGCGCCGGCGGCTGTCCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGEGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACTTTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
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AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
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ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACTCGAGATTCTC
TAGACATCATTAATTCCTAATTTTTGTTGACACTCTATCATTGATAGAGTTATTTTACCACTCCCTATCAGTGATAG
AGAAAAGTGAAATGGCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGC
ATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGT
ATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGA
CTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGTCGACAGGTGCTTCTCGAT
CTGCATCCTGGGATCAAAGCGATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCC
CTCTGGTTATGTGTGGGAGGGCTAACTCGAGATGAGCTCAGAGACTGGCCCAGTGGCTGTGGACCCCACATTGAGAC
GGCGGATCGAGCCCCATGAGTTTGAGGTATTCTTCGATCCGAGAGAGCT CCGCAAGGAGACCTGCCTGCTTTACGAA
ATTAATTGGGGGGGCCGGCACTCCATTTGGCGACATACATCACAGAACACTAACAAGCACGTCGAAGTCAACTTCAT
CGAGAAGTTCACGACAGAAAGATATTTCTGTCCGAACACAAGGTGCAGCATTACCTGGTTTCTCAGCTGGAGCCCAT
GCGGCGAATGTAGTAGGGCCATCACTGAATTCCTGTCAAGGTATCCCCACGTCACTCTGTTTATTTACATCGCAAGG
CTGTACCACCACGCTGACCCCCGCAATCGACAAGGCCTGCGGGATTTGATCTCTTCAGGTGTGACTATCCAAATTAT
GACTGAGCAGGAGTCAGGATACTGCTGGAGAAACTTTGTGAATTATAGCCCGAGTAATGAAGCCCACTGGCCTAGGT
ATCCCCATCTGTGGGTACGACTGTACGTTCTTGAACTGTACTGCATCATACTGGGCCTGCCTCCTTGTCTCAACATT
CTGAGAAGGAAGCAGCCACAGCTGACATTCTTTACCATCGCTCTTCAGTCTTGTCATTACCAGCGACTGCCCCCACA
CATTCTCTGGGCCACCGGGTTGAAAAGCGGCAGCGAGACTCCCGGGACCTCAGAGTCCGCCACACCCGAAAGTGATA
AAAAGTATTCTATTGGTTTAGCCATCGGCACTAATTCCGTTGGATGGGCTGTCATAACCGATGAATACAAAGTACCT
TCAAAGAAATTTAAGGTGTTGGGGAACACAGACCGTCATTCGATTAAAAAGAATCTTATCGGTGCCCTCCTATTCGA
TAGTGGCGAAACGGCAGAGGCGACTCGCCTGAAACGAACCGCTCGGAGAAGGTATACACGTCGCAAGAACCGAATAT
GTTACTTACAAGAAATTTTTAGCAATGAGATGGCCAAAGTTGACGATTCTTTCTTTCACCGTTTGGAAGAGTCCTTC
CTTGTCGAAGAGGACAAGAAACATGAACGGCACCCCATCTTTGGAAACATAGTAGATGAGGTGGCATATCATGAAAA
GTACCCAACGATTTATCACCTCAGAAAAAAGCTAGTTGACTCAACTGATAAAGCGGACCTGAGGTTAATCTACTTGG
CTCTTGCCCATATGATAAAGTTCCGTGGGCACTTTCTCATTGAGGGTGATCTAAATCCGGACAACTCGGATGTCGAC
AAACTGTTCATCCAGTTAGTACAAACCTATAATCAGTTGTTTGAAGAGAACCCTATAAATGCAAGTGGCGTGGATGC
GAAGGCTATTCTTAGCGCCCGCCTCTCTAAATCCCGACGGCTAGAAAACCTGATCGCACAATTACCCGGAGAGAAGA
AAAATGGGTTGTTCGGTAACCTTATAGCGCTCTCACTAGGCCTGACACCAAATTTTAAGTCGAACTTCGACTTAGCT
GAAGATGCCAAATTGCAGCTTAGTAAGGACACGTACGATGACGATCTCGACAATCTACTGGCACAAATTGGAGATCA
GTATGCGGACTTATTTTTGGCTGCCAAAAACCTTAGCGATGCAATCCTCCTATCTGACATACTGAGAGTTAATACTG
AGATTACCAAGGCGCCGTTATCCGCTTCAATGATCAAAAGGTACGATGAACATCACCAAGACTTGACACTTCTCAAG
GCCCTAGTCCGTCAGCAACTGCCTGAGAAATATAAGGAAATATTCTTTGATCAGTCGAAAAACGGGTACGCAGGTTA
TATTGACGGCGGAGCGAGTCAAGAGGAATTCTACAAGTTTATCAAACCCATATTAGAGAAGATGGATGGGACGGAAG
AGTTGCTTGTAAAACTCAATCGCGAAGATCTACTGCGAAAGCAGCGGACTTTCGACAACGGTAGCATTCCACATCAA
ATCCACTTAGGCGAATTGCATGCTATACTTAGAAGGCAGGAGGATTTTTATCCGTTCCTCAAAGACAATCGTGAAAA
GATTGAGAAAATCCTAACCTTTCGCATACCTTACTATGTGGGACCCCTGGCCCGAGGGAACTCTCGGTTCGCATGGA
TGACAAGAAAGTCCGAAGAAACGATTACTCCATGGAATTTTGAGGAAGT TGTCGATAAAGGTGCGTCAGCTCAATCG
TTCATCGAGAGGATGACCAACTTTGACAAGAATTTACCGAACGAAAAAGTATTGCCTAAGCACAGTTTACTTTACGA
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GTATTTCACAGTGTACAATGAACTCACGAAAGTTAAGTATGTCACTGAGGGCATGCGTAAACCCGCCTTTCTAAGCG
GAGAACAGAAGAAAGCAATAGTAGATCTGTTATTCAAGACCAACCGCAAAGTGACAGTTAAGCAATTGAAAGAGGAC
TACTTTAAGAAAATTGAATGCTTCGATTCTGTCGAGATCTCCGGGGTAGAAGATCGATTTAATGCGTCACTTGGTAC
GTATCATGACCTCCTAAAGATAATTAAAGATAAGGACTTCCTGGATAACGAAGAGAATGAAGATATCTTAGAAGATA
TAGTGTTGACTCTTACCCTCTTTGAAGATCGGGAAATGATTGAGGAAAGACTAAAAACATACGCTCACCTGTTCGAC
GATAAGGTTATGAAACAGTTAAAGAGGCGTCGCTATACGGGCTGGGGACGATTGTCGCGGAAACTTATCAACGGGAT
AAGAGACAAGCAAAGTGGTAAAACTATTCTCGATTTTCTAAAGAGCGACGGCTTCGCCAATAGGAACTTTATGCAGC
TGATCCATGATGACTCTTTAACCTTCAAAGAGGATATACAAAAGGCACAGGTTTCCGGACAAGGGGACTCATTGCAC
GAACATATTGCGAATCTTGCTGGTTCGCCAGCCATCAAAAAGGGCATACTCCAGACAGTCAAAGTAGTGGATGAGCT
AGTTAAGGTCATGGGACGTCACAAACCGGAAAACATTGTAATCGAGATGGCACGCGAAAATCAAACGACT CAGAAGG
GGCAAAAAAACAGTCGAGAGCGGATGAAGAGAATAGAAGAGGGTATTAAAGAACTGGGCAGCCAGATCTTAAAGGAG
CATCCTGTGGAAAATACCCAATTGCAGAACGAGAAACTTTACCTCTATTACCTACAAAATGGAAGGGACATGTATGT
TGATCAGGAACTGGACATAAACCGTTTATCTGATTACGACGTCGATCACATTGTACCCCAATCCTTTTTGAAGGACG
ATTCAATCGACAATAAAGTGCTTACACGCTCGGATAAGAACCGAGGGAAAAGTGACAATGT TCCAAGCGAGGAAGTC
GTAAAGAAAATGAAGAACTATTGGCGGCAGCTCCTAAATGCGAAACTGATAACGCAAAGAAAGTTCGATAACTTAAC
TAAAGCTGAGAGGGGTGGCTTGTCTGAACT TGACAAGGCCGGATTTATTAAACGTCAGCTCGTGGAAACCCGCCAAA
TCACAAAGCATGTTGCACAGATACTAGATTCCCGAATGAATACGAAATACGACGAGAACGATAAGCTGATTCGGGAA
GTCAAAGTAATCACTTTAAAGTCAAAATTGGTGTCGGACTTCAGAAAGGATTTTCAATTCTATAAAGT TAGGGAGAT
AAATAACTACCACCATGCGCACGACGCTTATCTTAATGCCGTCGTAGGGACCGCACTCATTAAGAAATACCCGAAGC
TAGAAAGTGAGTTTGTGTATGGTGATTACAAAGTTTATGACGTCCGTAAGATGATCGCGAAAAGCGAACAGGAGATA
GGCAAGGCTACAGCCAAATACTTCTTTTATTCTAACATTATGAATTTCTTTAAGACGGAAATCACTCTGGCAAACGG
AGAGATACGCAAACGACCTTTAATTGAAACCAATGGGGAGACAGGTGAAATCGTATGGGATAAGGGCCGGGACTTCG
CGACGGTGAGAAAAGTTTTGTCCATGCCCCAAGTCAACATAGTAAAGAAAACTGAGGTGCAGACCGGAGGGTTTTCA
AAGGAATCGATTCTTCCAAAAAGGAATAGTGATAAGCTCATCGCTCGTAAAAAGGACTGGGACCCGAAAAAGTACGG
TGGCTTCGATAGCCCTACAGTTGCCTATTCTGTCCTAGTAGTGGCAAAAGTTGAGAAGGGAAAATCCAAGAAACTGA
AGTCAGTCAAAGAATTATTGGGGATAACGATTATGGAGCGCTCGTCTTTTGAAAAGAACCCCATCGACTTCCTTGAG
GCGAAAGGTTACAAGGAAGTAAAAAAGGATCTCATAATTAAACTACCAAAGTATAGTCTGTTTGAGTTAGAAAATGG
CCGAAAACGGATGTTGGCTAGCGCCGGAGAGCTTCAAAAGGGGAACGAACTCGCACTACCGTCTAAATACGTGAATT
TCCTGTATTTAGCGTCCCATTACGAGAAGTTGAAAGGTTCACCTGAAGATAACGAACAGAAGCAACTTTTTGTTGAG
CAGCACAAACATTATCTCGACGAAATCATAGAGCAAATTTCGGAATTCAGTAAGAGAGTCATCCTAGCTGATGCCAA
TCTGGACAAAGTATTAAGCGCATACAACAAGCACAGGGATAAACCCATACGTGAGCAGGCGGAAAATATTATCCATT
TGTTTACTCTTACCAACCTCGGCGCTCCAGCCGCATTCAAGTATTTTGACACAACGATAGATCGCAAACGATACACT
TCTACCAAGGAGGTGCTAGACGCGACACTGATTCACCAATCCATCACGGGATTATATGAAACTCGGATAGATTTGTC
ACAGCTTGGGGGTGACTCTGGTGGTTCTACTAATCTGTCAGATATTATTGAAAAGGAGACCGGTAAGCAACTGGTTA
TCCAGGAATCCATCCTCATGCTCCCAGAGGAGGTGGAAGAAGTCATTGGGAACAAGCCGGAAAGCGATATACTCGTG
CACACCGCCTACGACGAGAGCACCGACGAGAATGTCATGCTTCTGACTAGCGACGCCCCTGAATACAAGCCTTGGGC
TCTGGTCATACAGGATAGCAACGGTGAGAACAAGATTAAGATGCTCTCTGGTGGTTCTCCCAAGAAGAAGAGGAAAG
TCTAAAAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGA
TGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTT
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AAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATT
CCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAAT
CCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAA
TTGGACAGCAAGAAAGCGAGCTTCTAGATGGTCCATATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGG
ACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCT
CCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCA
CGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTT
TAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGAT
CCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATG
CCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCC
TCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTG
TGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAG
TGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAG
CCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCA
CAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTT
GCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCG
TCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCAT
GTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTG
CCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCC
ATTATCTCTCATCCAACTCCAGGACGGAGT CAGTGAGGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCG
CTCAAGACGTGTAATGCTTTTATTATATATTAGTCACGATATCTATAACAAGAAAATATATATATAATAAGTTATCA
CGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCG
TCATTTTGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCT
CCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGA
ATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAA
CACGTCATAGAATCTTCGTTTGACAAAAACCACATTGTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTT
CCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTC
GTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC
GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATAT
TTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTT
ATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTG
GACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTT
TTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGC
CGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACG
CTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAG (SEQID NO:17)

[0229]  TOIC Cas9 Bsd p300_Obl r26 AAVS PgkNeo

[0230]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
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CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCT TGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
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TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACT TTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGEGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEECGGEECEAGGGGCEGEECEGEECEAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCEGTGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGE
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGEGGGETGGCGGCAGGTGGGGETGCCGEGCEEEGCGEGGCCGCCTCGGE
CCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGECCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGEGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
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GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGT TGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACT TTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACT TTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGT TAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
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TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCT CCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGCCATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
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CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATGCCATCGTCC
CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGATGGCCAAGCCCCTGAGCCAAGAGGAAAGCACCC
TGATCGAGCGGGCCACCGCCACCATCAACAGCATCCCCATCAGCGAGGACTACAGCGTGGCCTCTGCCGCCCTGAGC
AGCGACGGCAGAATCTTCACCGGCGTGAACGTGTACCACTTCACAGGCGGCCCTTGCGCCGAGCTGGTGGTGCTGGG
AACAGCTGCCGCCGCTGCCGCTGGCAACCTGACCTGTATCGTGGCCATCGGCAACGAGAACCGGGGCATCCTGAGCC
CCTGCGGCAGATGCAGACAGGTGCTGCTGGACCTGCACCCCGGCATCAAGGCCATCGTGAAGGACAGCGACGGCCAG
CCCACCGCCGTGGGCATTAGAGAGCTGCTGCCCAGCGGCTACGTGTGGGAGGGCTGACTCGAGATTTTCAAACCAGA
AGAACTACGACAGGCACTGATGCCCACCCTGGAAGCCCTGTACCGGCAGGACCCCGAGAGCCTGCCCTTCAGACAGC
CCGTGGATCCCCAGCTGCTGGGCATCCCCGACTACTTCGACATCGTGAAGTCCCCCATGGACCTGAGCACCATCAAG
CGGAAGCTGGACACCGGCCAGTACCAAGAGCCCTGGCAGTACGTGGACGACATCTGGCTGATGTTCAACAACGCCTG
GCTGTACAACAGAAAGACCAGCCGGGTGTACAAGTACTGCAGCAAGCTGAGCGAGGTGTTCGAGCAAGAGATCGACC
CCGTGATGCAGAGCCTGGGCTACTGCTGCGGCAGAAAGCTGGAATTCAGCCCCCAGACCCTGTGCTGCTACGGCAAG
CAGCTGTGCACCATCCCCCGGGACGCCACCTACTACAGCTACCAGAACAGATACCACTTCTGCGAGAAGTGCTTCAA
CGAGATCCAGGGCGAGAGCGTGTCCCTGGGCGACGACCCTAGCCAGCCCCAGACCACAATCAACAAAGAGCAGTTCA
GCAAGCGGAAGAACGACACCCTGGACCCCGAGCTGTTCGTGGAATGCACCGAGTGCGGCCGGAAGATGCACCAGATC
TGCGTGCTGCACCACGAGATCATCTGGCCTGCCGGCTTCGTGTGCGACGGCTGCCTGAAGAAGTCCGCCCGGACCCG
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GAAAGAGAACAAGTTCAGCGCCAAGCGGCTGCCCTCTACCCGGCTGGGCACCTTCCTGGAAAACAGAGTGAACGACT
TCCTGCGGCGGCAGAACCACCCCGAGTCCGGCGAAGTGACAGTGCGGGTGGTGCACGCCAGCGACAAGACCGTGGAA
GTGAAGCCTGGCATGAAGGCCAGATTCGTGGACAGCGGCGAGATGGCCGAGAGCT TCCCCTACCGGACCAAGGCCCT
GTTCGCCTTCGAAGAGATCGATGGCGTGGACCTGTGCTTCTTCGGCATGCACGTGCAAGAGTACGGCAGCGACTGCC
CCCCACCCAACCAGCGGCGGGTGTACATCAGCTACCTGGACAGCGTGCACTTCTTCCGGCCCAAGTGCCTGCGGACC
GCCGTGTATCACGAGATCCTGATCGGCTACCTGGAATACGTGAAGAAGCTGGGCTACACCACCGGCCACATCTGGGC
CTGTCCTCCCAGCGAGGGCGACGACTACATCTTCCACTGCCACCCCCCCGACCAGAAGATCCCCAAGCCCAAGAGAC
TGCAAGAGTGGTACAAGAAGATGCTGGACAAGGCCGTGTCCGAGCGGATCGTGCACGACTACAAGGACATCTTCAAG
CAGGCCACCGAGGACCGGCTGACCAGCGCCAAAGAGCTGCCCTACTTCGAGGGCGACTTCTGGCCCAACGTGCTGGA
AGAGAGCATCAAAGAGCTGGAACAAGAGGAAGAGGAACGCAAGCGGGAAGAGAACACCAGCAACGAGAGCACCGACG
TGACCAAGGGCGACAGCAAGAACGCCAAGAAGAAGAACAACAAGAAAACCAGCAAGAACAAGAGCAGCCTGAGCCGG
GGAAACAAGAAAAAGCCCGGCATGCCCAACGTGTCCAACGACCTGAGCCAGAAACTGTACGCCACCATGGAAAAGCA
CAAAGAGGTGTTCTTCGTCATCCGGCTGATCGCCGGACCTGCCGCCAACAGCCTGCCCCCCATCGTGGACCCCGACC
CCCTGATCCCCTGCGACCTGATGGACGGCAGGGACGCCTTCCTGACCCTGGCCCGGGACAAGCACCTGGAATTCTCC
AGCCTGCGGAGAGCCCAGTGGTCCACCATGTGCATGCTGGTGGAACTGCACACCCAGAGCCAGGACGAGGGCAGAGG
AAGTCTGCTAACATGCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGGTGAGCAAGGGCGAGGAGC
TGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT TCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCC
CACCCTCGTGACCACCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCT
TCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGC
GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACT TCAAGGAGGACGGCAA
CATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCA
TCAAGGTGAACTTCAAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACC
CCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAA
CGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACA
AGTAAACCTAATCTAGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATT
GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGC
AGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGC
GCGTCATGGTCCATATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCC
AGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCC
CCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACG
CTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGA
ATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGG
GTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCAC
AGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCT
CCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGT TTGCTGTGACATTGTTGGTCTGGGGTGA
CACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGG
ACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGA
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TAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGT
CTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGT
CAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAA
GCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCA
CAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGG
AGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAG
GACGGAGTCAGTGAGGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTA
TTATATATTAGTCACGATATCTATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAAC
AATATAATTATCGTATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGT
TATAGTTCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCC
TAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCA
GACTATCTTTCTAGGGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTG
ACAAAAACCACATTGTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGC
GGGTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC
CTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAAT
TTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGA
GATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAA
AAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAA
GCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGA
AGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCG
CCGCGCTTAATGCGCCGCTACAGGGCGCGTCAG (SEQ 1D NO:18)

[0231]  TOIC Cas9 Obl r26 AAVS PgkNeo Bsd tracR

[0232]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCT TGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGT TATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
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CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCT TCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGGEGGGGAACT TCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
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AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGGEGECEAGGGGCEGEGECEGEGCCAGGCGCGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCCAGGGGAGCGCGGCCGGGGGCGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGLTTCGGGTGCGGGGCTCCGTGCGGG
GCGTGGCGCGGGGCTCGCCGTGCCEGGCGEEEGETGGCGECAGGTGGGGGTGCCGGGCEEGECEGGECCGCCTCGGE
CCGGGGAGGGCTCGGEGGEGAGGGGCGCGGCGGCCCCGEAGCGCCGGCGGCTGTCCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAAT CTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGECAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCT TCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACTTTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
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TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGACATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
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CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGT TTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATCATATCGTCC
CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
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GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACAT
GCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGG TGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGC
CACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCA
CCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATG
CCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACT TCAAGGAGGACGGCAACATCCTGGGGCACA
AGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTC
AAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGG
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCT
AGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT TGGGAAGACAATAGCAGGCATGCTGGGGA
TGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGTCTGTACAAAA
AAGCAGGCTTTAAAGGAACCAATTCAGTCGACTGGATCCGGTACCAAGGTCGGGCAGGAAGAGGGCCTATTTCCCAT
GATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACAAAGA
TATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATG
GACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGAGCATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCTAG
ACCCAGCTTTCTTGTACAAAGTTGGCATTAATTCTCTAGACATCATTAATTCCTAATTTTTGTTGACACTCTATCAT
TGATAGAGTTATTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAATGGCCAAGCCTTTGTCTCAAGAAGAATCC
ACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCT
CTCTAGCGACGGCCGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGC
TGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTG
AGCCCCTGCGGACGGTGTCGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCGATAGTGAAGGACAGTGATGG
ACAGCCGACGGCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAAATGGTCCATATGAATA
TCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTC
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CCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGC
GTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCC
TGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGC
CTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGG
CTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTT
CAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCC
ATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTG
CATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTC
TGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTT
AAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGG
TGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAG
CTGGAGAATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGAC
CAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGG
GACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAAT
CCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGG
GCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCACGATATC
TATAACAAGAAAATATATATATAATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTT
AAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATCAGTGACA
CTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTC
GCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAA
AAAGATTTGCGCTTTACTCGACCTAAACTTTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATTGTGGGGT
ACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGT TAATTGCGGGTCGCCCTATAGTGAGTCG
TATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGC
AGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGT TGCGCAGCC
TGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTT
TTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCC
AGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATG
GCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAA
GGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGC
GGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTAC
AGGGCGCGTCAG (SEQ 1D NO:19)

[0233]  TOIC_Cas9_¥IMEF_Obl_r26_AAVS_PgkNeo

[0234]
GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGC
CCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG
AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCA
AGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA
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CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTG
GGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT
GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGT
TTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT
TACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACAGCGTGAGCTATGAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG
GAACAGGAGAGCGCACGAGGGAGCT TCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC
TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTT
ACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTA
TTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCG
GAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCC
CGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACT
TTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT
TACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACCTCCCCTAGCTTAATTAACCCTAGAAAGATAATCATATTG
TGACGTACGTTAAAGATAATCATGCGTAAAATTGACGCATGTGTTTTATCGATCTGTATATCGAGGTTTATTTATTA
ATTTGAATAGATATTAAGTTTTATTATATTTACACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTT
TATTTATTTATTAAAAAAAAACAAAAACTCAAAATTTCTTCTATAAAGTAACAAAACTTTTAAACATTCTCTCTTTT
ACAAAAATAAACTTATTTTGTACTTTAAAAACAGTCATGTTGTATTATAAAATAAGTAATTAGCTTAACTTATACAT
AATAGAAACAAATTATACTTATTAATCGCATTGATTATTGACTAGTCGTATTAAGGGTTCCGGATCAGCTTGATTCG
AGCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCCAA
TCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAG
ATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCA
AGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTC
GCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCAC
AGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGA
TCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGT TCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAG
ATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATG
GGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGG
TGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAG
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CACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCAC
CGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCG
ATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTG
TTCAATGGCCGATCCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAAT
TGTCAACACGTGCTGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTG
AAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCC
CGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCT
ACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCT
GCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGG TGGCGCGAAGGGGCCACCAA
AGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGCCAGAGGCCACTTGTGTAGCGCCAAGTGC
CCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGACACCCCACAGT
GGGTGGCCTAGGGACAGGATTGCAACTCCAGTCTTTCTTCTTCTTGGGCGGGAGTCACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTG
ACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATT
GACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCC
CCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATC
TCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGG
GGGGGCGCGCGCCAGGCGGGGCGGGEGCGGEGECEAGGGGCEGEGECEGEGCEAGGCGGAGAGGTGCGGCGGCAGCCAAT
CAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCG
GCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGAC
TGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGA
CGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGLT
CGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCG
GGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGETGCCCCGCGGTGCGGGE
GGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGE
GCGTGGCGCGGGGCTCGCCGTGCCGGGCGEEEGETGGCGGCAGGTGGGGGTGCCCGGECEEGGCEGGECCGCCTCGGE
CCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATT
GCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGEGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGE
GACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTC
TTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCGCCACCAT
GGTGCCCAAGAAGAAGAGGAAAGTCTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATG
GAGTCGGTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACCCTGTACTGGCAC
GTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGCCAATCGAGATGCTGGACAGGCATCATACCCACTCCTGCCCCCT
GGAAGGCGAGTCATGGCAAGACTTTCTGCGGAACAACGCCAAGTCATACCGCTGTGCTCTCCTCTCACATCGCGACG
GGGCTAAAGTGCATCTCGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTGT
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CAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACT TTACACTGGGCTGCGTATTGGA
GGAACAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACCTACCACCGATTCTATGCCCCCACTTCTGAAACAAG
CAATTGAGCTGTTCGACCGGCAGGGAGCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAG
AAACAGCTAAAGTGCGAAAGCGGCGGGCCGACCGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGC
CCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAAA
GCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACC
TCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTAAGGGATCCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGC
TAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGG
GGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGA
CACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGT
TGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCC
AGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGC
GTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCC
CCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCAC
GGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGAC
ACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACC
CAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTG
GATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAG
AATTGCCATGTAGATGTTCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCC
CAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGT
GACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCC
CGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTGTC
GACCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTACGTCCCTCCCCCGCTAGGGGCAGCAGCGAGC
CGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGCCGGCAGCGTGCGGGGACAGCCCGGGCACGG
GGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCTTTGAGCCTGCAGACACCTGGGGGGATACGG
GGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATAGAACGGCCTGGGTTGCAAAGGAGCACAGTG
CTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCAGCCCAGGCTGCCCAGAGCCACATCCAGCCT
GGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCAACCTGTTCAGTGCGTCACCACCCTCTGGGG
GAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTGTAAAGCCATTCCCCCTTGTCCTATCAAGGG
GGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAATTCAGTGCATCACGGAGAGGCAGATCTTGG
GGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTGAGGGCTCTGGGACACTCTCCAAGTCACAGC
GTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGAGCAAGTTAAAACCCAGCATGGAGAGGAGCA
CAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGTTTGATGGTGTCTGGATGCAAGCAGAAGGGG
TGGAAGAGCTTGCCTGGAGAGATACAGCTGGGTCAGTAGGACTGGGACAGGCAGCTGGAGAATTGCCATGTAGATGT
TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCCCCAAGACCAACCCCAACCCACCCACCGTGC
CCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCACCTCCAGGGACGGTGACCCCCCCACCTCCGT
GGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAATCCAGCCCGACCCTCCCCTGGCAC
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AACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGAGGATGGGGCTCAATTGTTTACTCCCTATCA
GTGATAGAGAACGTATGAAGAGTTTACTCCCTATCAGTGATAGAGAACGTATGCAGACTTTACTCCCTATCAGTGAT
AGAGAACGTATAAGGAGTTTACTCCCTATCAGTGATAGAGAACGTATGACCAGTTTACTCCCTATCAGTGATAGAGA
ACGTATCTACAGTTTACTCCCTATCAGTGATAGAGAACGTATATCCAGTTTACTCCCTATCAGTGATAGAGAACGTA
TAAGCTTTAGGCGTGTACGGTGGGCGCCTATAAAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGCAATT
CCACAACACTTTTGTCTTATACCAACTTTCCGTACCACTTCCTACCCTCGTAAAAAGCTTGTCCACCATGGCTCCTA
AGAAAAAGCGGAAGGTGGACAAGAAATACT CAATCGGGCTGGCCATCGGAACTAACTCAGTGGGGTGGGCAGTCATT
ACTGACGAGTACAAAGTGCCAAGCAAGAAATTTAAGGTCCTGGGCAACACCGATAGGCACTCCATCAAGAAAAATCT
GATTGGGGCCCTGCTGTTCGACTCTGGAGAGACAGCTGAAGCAACTAGACTGAAAAGGACTGCTAGAAGGCGCTATA
CCCGGCGAAAGAATCGCATCTGCTACCTGCAGGAGATTTTCTCTAACGAAATGGCCAAGGTGGACGATAGTTTCTTT
CATCGGCTGGAGGAATCATTCCTGGTCGAGGAAGATAAGAAACACGAGAGACATCCTATCTTTGGAAACATTGTGGA
CGAGGTCGCTTATCACGAAAAATACCCCACCATCTATCATCTGCGCAAGAAACTGGTGGACTCTACAGATAAAGCAG
ACCTGCGGCTGATCTATCTGGCCCTGGCTCACATGATTAAGT TCAGAGGCCATTTTCTGATCGAGGGAGATCTGAAC
CCAGACAATAGCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGACATACAATCAGCTGTTTGAGGAAAACCCTAT
TAATGCATCTGGCGTGGACGCAAAAGCCATCCTGAGTGCCAGGCTGTCTAAGAGTAGAAGGCTGGAGAACCTGATCG
CTCAGCTGCCAGGCGAAAAGAAAAACGGCCTGTTTGGAAATCTGATTGCACTGTCACTGGGACTGACACCTAACTTC
AAGAGCAATTTTGATCTGGCCGAGGACGCTAAACTGCAGCTGAGCAAGGACACTTATGACGATGACCTGGATAACCT
GCTGGCTCAGATCGGAGATCAGTACGCAGACCTGTTCCTGGCCGCTAAGAATCTGTCTGACGCTATCCTGCTGAGTG
ATATTCTGCGGGTGAACACCGAGATTACAAAAGCCCCTCTGTCAGCTAGCATGATCAAGAGATATGACGAGCACCAT
CAGGATCTGACCCTGCTGAAGGCACTGGTGCGCCAGCAGCTGCCCGAGAAGTACAAGGAAATCTTCTTTGATCAGAG
TAAGAACGGGTACGCCGGTTATATTGACGGCGGAGCTTCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGG
AGAAGATGGACGGCACCGAGGAACTGCTGGTGAAACTGAATCGCGAGGACCTGCTGCGCAAGCAGCGGACATTTGAT
AACGGCTCCATCCCCCACCAGATTCATCTGGGAGAGCTGCACGCAATCCTGCGACGACAGGAAGACTTCTACCCATT
TCTGAAGGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCCGGATCCCTTACTATGTGGGGCCCCTGGCAAGGG
GTAATTCCCGCTTTGCCTGGATGACACGGAAATCTGAGGAAACAATCACTCCTTGGAACTTCGAGGAAGTGGTCGAT
AAGGGAGCTTCCGCACAGTCTTTCATCGAGAGAATGACAAACTTCGACAAAAACCTGCCAAATGAGAAAGTGCTGCC
TAAGCACAGTCTGCTGTACGAGTATTTCACAGTCTATAACGAACTGACTAAGGTGAAATACGTCACCGAGGGGATGA
GGAAGCCCGCCTTCCTGAGCGGTGAACAGAAGAAAGCTATCGTGGACCTGCTGTTTAAAACCAATCGCAAGGTGACA
GTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGTTTCGATTCTGTGGAGATCAGTGGCGTCGAAGACAG
ATTTAACGCTTCTCTGGGAACCTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAA
ATGAGGATATCCTGGAAGACATTGTGCTGACCCTGACACTGTTTGAGGATCGCGAAATGATCGAGGAACGGCTGAAA
ACTTATGCCCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGCGAAGAAGGTACACCGGCTGGGGACGACTGAG
CAGAAAGCTGATCAACGGCATTCGGGACAAACAGAGTGGAAAGACTATCCTGGACTTTCTGAAATCAGATGGCTTCG
CTAACAGAAATTTTATGCAGCTGATTCACGATGACAGCCTGACCTTCAAAGAGGATATCCAGAAGGCACAGGTGTCC
GGGCAGGGTGACTCTCTGCACGAGCATATCGCAAACCTGGCCGGGTCCCCCGCCATCAAGAAAGGTATTCTGCAGAC
CGTGAAGGTGGTCGATGAGCTGGTGAAAGT CATGGGCAGGCATAAGCCAGAAAACATCGTGATTGAGATGGCCCGCG
AAAATCAGACCACACAGAAAGGACAGAAGAACAGCCGCGAGCGGATGAAAAGGATCGAGGAAGGCATTAAGGAACTG
GGATCCCAGATCCTGAAAGAGCACCCTGTGGAAAACACTCAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCA
GAATGGGCGGGATATGTACGTGGACCAGGAGCTGGATATTAACCGACTGTCTGATTACGACGTGGATCATATCGTCC

92



CN 108431225 A w Bg B 88/89 T

CACAGTCATTCCTGAAAGATGACAGCATTGACAATAAGGTGCTGACCCGGAGTGACAAAAACCGAGGAAAGAGTGAT
AATGTCCCTTCAGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACACA
GCGAAAGTTTGATAACCTGACTAAAGCTGAGAGAGGGGGTCTGTCAGAACTGGACAAAGCAGGCTTCATCAAGCGAC
AGCTGGTGGAGACCAGACAGATCACAAAGCACGTCGCTCAGATTCTGGATAGCAGGATGAACACAAAGTACGATGAG
AATGACAAACTGATCCGCGAAGTGAAGGTCATTACTCTGAAGTCAAAACTTGTGAGCGACT TCAGAAAGGATTTCCA
GTTCTACAAAGTCAGGGAGATCAACAATTATCACCATGCTCATGACGCATACCTGAACGCAGTGGTCGGGACCGCCC
TGATTAAGAAATACCCCAAACTGGAGAGCGAATTCGTGTACGGTGACTATAAGGTGTACGATGTCAGAAAAATGATC
GCCAAGAGTGAGCAGGAAATTGGAAAAGCCACCGCTAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGAC
TGAGATCACCCTGGCAAATGGGGAAATCCGAAAGAGACCACTGATTGAGACTAACGGCGAGACCGGAGAAATCGTGT
GGGACAAGGGTAGGGATTTTGCCACAGTGCGCAAGGTCCTGTCCATGCCTCAAGTGAATATTGTCAAGAAAACAGAG
GTGCAGACTGGCGGATTCAGTAAGGAATCAATTCTGCCCAAACGGAACT CTGATAAGCTGATCGCCCGAAAGAAAGA
CTGGGATCCCAAGAAATATGGGGGTTTCGACTCCCCAACAGTGGCTTACTCTGTCCTGGTGGTCGCAAAGGTGGAGA
AGGGGAAAAGCAAGAAACTGAAATCCGTCAAGGAGCTGCTGGGTATCACTATTATGGAGAGGAGCTCCTTCGAGAAG
AACCCCATCGATTTTCTGGAGGCTAAAGGCTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCAAAGTACAG
CCTGTTTGAGCTGGAAAACGGAAGGAAGCGAATGCTGGCATCCGCAGGAGAGCTGCAGAAGGGTAATGAACTGGCCC
TGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCTAGCCACTACGAGAAGCTGAAAGGCTCCCCCGAGGATAACGAA
CAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCCAAAAG
AGTGATCCTGGCTGACGCAAATCTGGATAAGGTCCTGAGCGCATACAACAAACACAGAGATAAGCCAATCAGGGAGC
AGGCCGAAAATATCATTCATCTGTTCACTCTGACCAACCTGGGAGCCCCTGCAGCCTTCAAGTATTTTGACACTACC
ATCGATCGGAAACGATACACATCCACTAAGGAGGTGCTGGACGCTACCCTGATTCACCAGAGCATTACCGGCCTGTA
TGAAACAAGGATTGACCTGTCTCAGCTGGGGGGCGACCTCGAGGGAAGCGGAGAGGGCAGAGGAAGTCTGCTAACAT
GCGGTGACGTCGAGGAGAATCCTGGCCCAGCACCGGGATCCATGG TGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGC
CACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCA
CCTTCACCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATG
CCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACA
AGCTGGAGTACAACTACAACAGCCACAAGGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTC
AAGACCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGG
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAACCTAATCT
AGCAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGA
TGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGTCATGGTCCAT
ATGAATATCCTCCTTAGTTCCTATTCCGCTAGCCTAGAGGGACAGCCCCCCCCCAAAGCCCCCAGGGATGTAATTAC
GTCCCTCCCCCGCTAGGGGCAGCAGCGAGCCGCCCGGGGCTCCGCTCCGGTCCGGCGCTCCCCCCGCATCCCCGAGC
CGGCAGCGTGCGGGGACAGCCCGGGCACGGGGAAGGTGGCACGGGATCGCTTTCCTCTGAACGCTTCTCGCTGCTCT
TTGAGCCTGCAGACACCTGGGGGGATACGGGGAAAAAGCTTTAGGCTGAAAGAGAGATTTAGAATGACAGAATCATA
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GAACGGCCTGGGTTGCAAAGGAGCACAGTGCTCATCCAGATCCAACCCCCTGCTATGTGCAGGGTCATCAACCAGCA
GCCCAGGCTGCCCAGAGCCACATCCAGCCTGGCCTTGAATGCCTGCAGGGATGGGGCATCCACAGCCTCCTTGGGCA
ACCTGTTCAGTGCGTCACCACCCTCTGGGGGAAAAACTGCCTCCTCATATCCAACCCAAACCTCCCCTGTCTCAGTG
TAAAGCCATTCCCCCTTGTCCTATCAAGGGGGAGTTTGCTGTGACATTGTTGGTCTGGGGTGACACATGTTTGCCAA
TTCAGTGCATCACGGAGAGGCAGATCTTGGGGATAAGGAAGTGCAGGACAGCATGGACGTGGGACATGCAGGTGTTG
AGGGCTCTGGGACACTCTCCAAGTCACAGCGTTCAGAACAGCCTTAAGGATAAGAAGATAGGATAGAAGGACAAAGA
GCAAGTTAAAACCCAGCATGGAGAGGAGCACAAAAAGGCCACAGACACTGCTGGTCCCTGTGTCTGAGCCTGCATGT
TTGATGGTGTCTGGATGCAAGCAGAAGGGGTGGAAGAGCTTGCCTGGAGAGATACAGCTGGG TCAGTAGGACTGGGA
CAGGCAGCTGGAGAATTGCCATGTAGATGT TCATACAATCGTCAAATCATGAAGGCTGGAAAAGCCCTCCAAGATCC
CCAAGACCAACCCCAACCCACCCACCGTGCCCACTGGCCATGTCCCTCAGTGCCACATCCCCACAGTTCTTCATCAC
CTCCAGGGACGGTGACCCCCCCACCTCCGTGGGCAGCTGTGCCACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTT
GCTAAATCCAGCCCGACCCTCCCCTGGCACAACGTAAGGCCATTATCTCTCATCCAACTCCAGGACGGAGTCAGTGA
GGATGGGGCTGGATCCGAAGCAGCTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTTTTATTATATATTAGTCA
CGATATCTATAACAAGAAAATATATATATAATAAGT TATCACGTAAGTAGAACATGAAATAACAATATAATTATCGT
ATGAGTTAAATCTTAAAAGTCACGTAAAAGATAATCATGCGTCATTTTGACTCACGCGGTCGTTATAGTTCAAAATC
AGTGACACTTACCGCATTGACAAGCACGCCTCACGGGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGA
CGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCAAGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAG
GGTTAAAAAAGATTTGCGCTTTACTCGACCTAAACT TTAAACACGTCATAGAATCTTCGTTTGACAAAAACCACATT
GTGGGGTACCGAGCTCTTAATTAAGGCGCGCCGGGGAGGTTCCCTTTAGTGAGGGTTAATTGCGGGTCGCCCTATAG
TGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATC
GCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG
CGCAGCCTGAATGGCGAATGGCAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAG
CTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTG
TTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAG
GGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAA
CCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGA
AAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
CCGCTACAGGGCGCGTCAG (SEQ 1D NO:20)

[0235]  ASCATFII BT AT 278 SR & RN L R F R 51 A — A0 5T AN
Horp e —2etif pirh , al LA R A SCF

[0236]  £EAS s ) BH S RISUR ZER o, B AR I A ) A1 St A, A s e ] 4> A
b RLE AR CE A ()7

[0237] & RLERSE , B AR TR R R A A, AEAS SCESRIUN B 45 2 T — N D IRBUT 3 AT
AT TTIE AR R T 120 25 BREAT B 0 PP AN 120 IR S B 282 5V 2D BREAT NI o

[0238]  FERUAIZR UL K FIR LA Forp, g i iz i Bl an s s A7 AT R
A7 VET VR R SE RLAER EEON AE ST B SRR AN R
T o e LR R L R AR T 2011, 035 B 5 , A He i) “H - LR
CREACH e LR 20 T LA B AT B AT R

94



CN 108431225 A F 5 *k 1/85 7

Fra

110> B S Rphr B A R A7 2 =) (ASTRAZENECA AB)
<120> 42 K2 1 75 5 AR A

<130> A1106.70000W000

<140> Not Yet Assigned

<141> 2016-10-14

<150> US 62/242,884

<151> 2015-10-16

<160> 20

<170> PatentlIn version 3.5

210> 1

211> 72

<212> DNA

213> & A (Homo sapiens)

<400> 1

catcttggac cattagctcc acaggtatct tcttccctet agtggtcata acagcagett 60
cagctaccte tc 72

210> 2

211> 32

<212> DNA

<213> &' A (Homo sapiens)

<400> 2

caaattatcc tgccccctag acataacctc cc 32
<210> 3

211> 70

<212> DNA

213> & A (Homo sapiens)

<400> 3

tgcattgget geccaggecet gecactgecge ctgecggeag gggtecagte cacgagacce 60
agctceetge 70

<210> 4

211> 61

<212> DNA

<213> & A (Homo sapiens)

<400> 4

gceggeegeg gacceggeee cteectecce ggeegetagg gggegggece ggatcacagg 60
a 61

210> 5
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211> 61
<212> DNA

213> & A (Homo sapiens)

<400> 5

catgcacaag aaagctttgce actttgcgaa ccaacgatag gtgggggtge gtggaggatg 60

g 61

<210> 6
211> 1209
<212> DNA
213>
220>
223>
<400> 6
ctagagggac
gggcagcage
ccggcagegt
aacgcttctce
aggctgaaag
cagtgctcat
tgcccagage
ccttgggcaa
caacccaaac
tttgctgtga
aggcagatct
agggctetlgg
ggatagaagg
gacactgctg
ggggtlggaag
ggagaattgc
caagatcccce
ccacatcccce
gctgtgecac

ctccecetgge

ANIF3

R 2% H IR

agcccccccece
gagccgeceeg
geggeggacag
gctgetettt
agagatttag
ccagatccaa
cacatccagc
cctgttcagt
ctcecectgte
cattgttggt
tggggataag
gacactctcce
acaaagagca
gtccetgtgt
agcttgecetg
catgtagatg
aagaccaacc
acagttcttc
tgcagcaccg

acaacgtaag

gatgggget 1209

<210> 7
<211> 6012
<212> DNA

213> NP3

<220>

caaagccccce
gggctcceget
ccegggeacg
gagcctgceag
aatgacagaa
ccecectgeta
ctggecettga
gcgtecaccac
tcagtgtaaa
ctggggtgac
gaagtgcagg
aagtcacagc
agttaaaacc
ctgagcctge
gagagataca
ttcatacaat
ccaacccacce
atcacctcca
ctctttggag
gccattatet

agggatgtaa
ccggteegge
gggaagglgg
acacctgggg
tcatagaacg
tgtgcagggt
atgcctgcag
cctetggggg
gccattecce
acatgtttge
acagcatgga
gttcagaaca
cagcatggag
atgtttgatg
gctgggteag
cgtcaaatca
caccgtgecce
gggacggtga
aaggtaaatc

ctcatccaac
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ttacgtcccet
gcteccecececg
cacgggatcg
ggatacgggsg
gcetgggttg
catcaaccag
ggatggggca
aaaaactgcc
cttgtcctat
caattcagtg
cgtgggacat
gccttaagga
aggagcacaa
gtgtctggat
taggactggg
tgaaggctgg
actggccatg
cceeececace
ttgctaaatc
tccaggacgg

ccececgetag
catccccgag
ctttcctetg
aaaaagcttt
caaaggagca
cagcccaggce
tccacagcect
tcctecatatce
caagggeeag
catcacggag
gcaggtgttg
taagaagata
aaaggccaca
gcaagcagaa
acaggcagct
aaaagccctce
tccctecagtg
tccgtgggea
cagcccgacce

agtcagtgag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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223> G ZZER

<400> 7

atggctctcg
atgatcaaac
agtgeccttgt
ttcagtgaag
atgatcaact
caccttctgg
gagcacccag
tgtgtagagg
atgatgaatc
ggagtgtaca
cgagtcctgg
ctgcagcagce
atgagtaaca
tatgacctgce
ggggcatcceg
cattccttge
aagaaatact
gacgagtaca
atcaagaaaa
agactgaaaa
caggagattt
gaatcattcc
glggacgagg
gtggactcta
aagttcagag
aagctgttca
gcatctggeg
gagaacctga
gcactgtcac
aaactgcagc
ggagatcagt
agtgatattc
aagagatatg
ctgcccegaga
attgacggcg
atggacggca
cggacatttg

agccatctge
gctctaagaa
tggatgctga
cttcgatgat
gggcgaagag
aatgtgcctg
tgaagctact
gcatggtgga
tgcagggaga
catttctgte
acaagatcac
agcaccagcg
aaggcatgga
tgctggagge
tggaggagac
aaaagtatta
caatcgggct
aagtgccaag
atctgattgg
ggactgctag
tctctaacga
tggtcgagga
tcgettatea
cagataaagc
gccattttet
tccagcetggt
tggacgcaaa
tcgetcecaget
tgggactgac
tgagcaagga
acgcagacct
tgcgggtgaa
acgagcacca
agtacaagga
gagcttcaca
ccgaggaact

ataacggctc

tggagacatg
gaacagcctg
gccecececcata
gggcttactg
ggtgccaggce
gctagagatc
gtttgctecet
gatcttcgac
ggagttitgtyg
cagcaccctg
agacactttg
gctggeccag
gcatctgtac
ggcggacgece
ggaccaaagc
catcacgggg
ggacatcgga
caagaaattt
ggccecetgetg
aaggcgctat
aatggccaag
agataagaaa
cgaaaaatac
agacctgegg
gatcgaggga
ccagacatac
agccatcctg
gccaggegaa
acctaactte
cacttatgac
gttcetggee
caccgagatt
tcaggatctg
aatcttcttt
ggaggaattc
gctggtgaaa

catcccceccac

agagctgcca
gcettgtece
ctctattccg
accaacctgg
tttgtggatt
ctgatgattg
aacttgctcet
atgctgctgg
tgcctcaaat
aagtctctgg
atccacctga
ctcctectea
agcatgaagt
caccgcectac
cacttggcca
gaggcagagyg
actaactcag
aaggtcctgg
ttcgactctg
acccggcegaa
gtggacgata
cacgagagac
cccaccatct
ctgatctatc
gatctgaacc
aatcagctgt
agtgccaggce
aagaaaaacg
aagagcaatt
gatgacctgg
gctaagaatce
acaaaagccc
accctgcetga
gatcagagta
tacaagttta
ctgaatcgceg

cagattcatc

97

acctttggcece
tgacggccga
agtatgatcc
cagacaggga
tgaccctcceca
gtctecgtetg
tggacaggaa
ctacatcatc
ctattatttt
aagagaagga
tggccaaggce
tcetetecca
gcaagaacgt
atgcgcccac
ctgecgggete
gtttccetge
tggggtegggce
gcaacaccga
gagagacagc
agaatcgcat
gtttctttea
atcctatctt
atcatctgeg
tggccecetgge
cagacaatag
ttgaggaaaa
tgtctaagag
geetgtttgg
ttgatctgge
ataacctgct
tgtctgacgce
ctctgtcage
aggcactggt
agaacgggta
tcaaacctat

aggacctget
tgggagagct

aagcccgetce
ccagatggtc
taccagaccc
gctggttcac
tgatcaggtc
gcgetctatg
ccagggaaaa
tcggttecege
gcttaattct
ccatatccac
aggcctgacc
catcaggcac
ggtgcccecte
tagccgtgga
tacttcatcg
cacagctgac
agtcattact
taggcactcce
tgaagcaact
ctgctacctg
tcggetggag
tggaaacatt
caagaaactg
tcacatgatt
cgatgtggac
ccctattaat
tagaaggctg
aaatctgatt
cgaggacgcet
ggctcagatce
tatcctgetg
tagcatgatc
gcgecageag
cgeecggttat
tctggagaag
gcgcaageag

gcacgcaatce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



CN 108431225 A

FF

5 &

4/85 TT

ctgcgacgac
attctgacct
gcctggatga
gataagggag
ccaaatgaga
gaactgacta
gaacagaaga
cagctgaagg
gtcgaagaca
gataaagact
ctgacactgt
ttcgatgaca
agcagaaagc
ctgaaatcag
accttcaaag
catatcgcaa
gtggtcgatg
atggcccegeg
aggatcgagg
aacactcagc
tacgtggacc
ccacagtcat
aaccgaggaa
tggagacagc
gctgagagag
gagaccagac
tacgatgaga
gtgagcgact
catgctcatg
aaactggaga
gccaagagtg
atgaatttct
attgagacta
gtgcgeaagg
ggcggattca
aagaaagact
gtlcctggtgg
ctgctgggta
gaggctaaag

aggaagactt
tceggatece
cacggaaatc
cttccgeaca
aagtgctgcec
aggtgaaata
aagctatcgt
aggactactt
gatttaacgc
tcctggacaa
ttgaggatcg
aggtgatgaa
tgatcaacgg
atggcttcge
aggatatcca
acctggceccegg
agctggtgaa
aaaatcagac
aaggcattaa
tgcagaatga
aggagctgga
tcctgaaaga
agagtgataa
tgctgaatge
ggggtctgte
agatcacaaa
atgacaaact
tcagaaagga
acgcatacct
gcgaattegt
agcaggaaat
ttaagactga
acggcgagac
tcctgtecat
gtaaggaatc
gggatcccaa
tcgcaaaggt
tcactattat
gctataagga

ctacccattt
ttactatgtg
tgaggaaaca
gtctttcate
taagcacagt
cgtcaccgag
ggacctgetg
caagaaaatt
ttctctggga
cgaggaaaat
cgaaatgatc
acagctgaag
cattcgggac
taacagaaat
gaaggcacag
gtcccececegee
agtcatgggc
cacacagaaa
ggaactggga
gaagctgtat
tattaaccga
tgacagcatt
tgtcccttea
caaactgatc
agaactggac
gcacgtcget
gatccgcegaa
tttccagtte
gaacgcagtg
gtacggtgac
tggaaaagcc
gatcaccctg
cggagaaatc
gcctcaagtg
aattctgcce
gaaatatggg
ggagaageee
ggagaggage
agtgaagaaa

ctgaaggata
gggecceetgg
atcactcctt
gagagaatga
ctgctgtacg
gggatgagga
tttaaaacca
gaatgtttcg
acctaccacg
gaggatatcc
gaggaacgge
cgaagaaggt
aaacagagtg
tttatgcagce
gtgtccggge
atcaagaaag
aggcataagc
ggacagaaga
tcccagatcece
ctgtactatc
ctgtctgatt
gacaataagg
gaggaaglgg
acacagcgaa
aaagcaggct
cagattctgg
gtgaaggtca
tacaaagtca
gtcgggaccg
tataaggtgt
accgctaagt
gcaaatgggg
gtgtgggaca
aatattgtca
aaacggaact
ggtttcgact
aaaagcaaga
tccttegaga

gacctgatca

98

accgcgagaa
caaggggtaa
ggaacttcga
caaacttcga
agtatttcac
agccegecett
atcgcaaggt
attctgtgga
atctgctgaa
tggaagacat
tgaaaactta
acaccggcetg
gaaagactat
tgattcacga
agggtgactc
gtattctgca
cagaaaacat
acagccgcega
tgaaagagca
tgcagaatgg
acgacgtgga
tgctgaccceg
tcaagaaaat
agtttgataa
tcatcaagcg
atagcaggat
ttactctgaa
gggagatcaa
ccctgattaa
acgatgtcag
atttctttta
aaatccgaaa
agggtaggga
agaaaacaga
ctgataagct
ccccaacagt
aactgaaatc
agaaccccat

ttaaactgcce

gatcgaaaaa
ttceegettt
ggaagtggtc
caaaaacctg
agtctataac
cctgagecggt
gacagtcaag
gatcagtggc
gatcattaag
tgtgctgacc
tgcccatcetg
gggacgactg
cctggacttt
tgacagcctg
tctgcacgag
gaccgtgaag
cgtgattgag
gcggatgaaa
ccctgtggaa
gcgggatatg
tcatatcgtce
gagtgacaaa
gaagaactac
cctgactaaa
acagctggtg
gaacacaaag
gtcaaaactt
caattatcac
gaaatacccc
aaaaatgatc
ctcaaacatc
gagaccactg
ttttgccaca
ggtgcagact
gatcgcccga
ggcttactct
cgtcaaggag
cgattttctg

aaagtacagc

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
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ctgtttgagce
ggtaatgaac
gagaagctga
aagcattatc
gctgacgcaa
agggagcagsg
gccttcaagt
ctggacgcta
tctcagetgg
ccaagcccge
gaccagatgg
cctaccagac
gagctggtte
catgatcagg
tggcgetcecta
aaccagggaa
tcteggttee
ttgcttaatt
gaccatatcc
gcaggcctga
cacatcaggc
gtggtgccce
actagccgtg
tctacttcat
gccacagcett
<210> 8

<211> 17575

<212> DNA

tggaaaacgg
tggcecectgee
aaggctcccece
tggacgagat
atctggataa
ccgaaaatat
attttgacac
ccctgattcea
ggggegacct
tcatgatcaa
tcagtgectt
ccttcagtga
acatgatcaa
tccaccttcet
tggagcaccc
aatgtgtaga
gcatgatgaa
ctggagtgta
accgagtcct
ccctgecagea
acatgagtaa
tctatgacct
gaggggcatc
cgcattcctt
ga 6012

213> N3

<220>

223> BN ZIZH R

<400> 8

gtggcacttt
caaatatgta
ggaagagtat
gcetteetgt
tgggtgeacg
ttcgeececga

tattatcccg

tcggggaaat
tccgeteatg
gagtattcaa
ttttgcetcac
agtgggttac
agaacgtttt
tattgacgcce

aaggaagcga
ttctaagtac
cgaggataac
cattgaacag
ggtcctgage
cattcatctg
taccatcgat
ccagagcatt
cgagccatct
acgctctaag
gttggatgct
agcttcgatg
ctgggcgaag
ggaatgtgcc
agtgaagcta
gggcatggtyg
tctgcaggga
cacatttctg
ggacaagatc
gcagcaccag
caaaggcatg
gctgetggag
cglggaggag
gcaaaagtat

gtgegeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga

gggcaagage

atgctggcat
gtgaacttcc
gaacagaaac
attagcgagt
gcatacaaca
ttcactctga
cggaaacgat
accggectgt
gctggagaca
aagaacagcc
gagccceececa
atgggcttac
agggtgccag
tggctagaga
ctgtttgete
gagatcttcg
gaggagtttg
tccagcaccce
acagacactt
cggetggece
gagcatctgt
geggeggacg
acggaccaaa

tacatcacgg

cccctatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg

99

ccgcaggaga
tgtatctggce
agctgtttgt
tctccaaaag
aacacagaga
ccaacctggg
acacatccac
atgaaacaag
tgagagctgce
tggecttgte
tactctattc
tgaccaacct
gctttgtgga
tcctgatgat
ctaacttgct
acatgctget
tgtgcctcaa
tgaagtctct
tgatccacct
agctcctecet
acagcatgaa
cccaccgect

gccacttgge
gggaggcaga

tttattttte
gcttcaataa
teeetttttt
aaaagatgct
cggtaagatc
agttctgcta

ccgcecatacac

gctgcagaag
tagccactac
ggagcagcac
agtgatcctg
taagccaatc
agcccectgea
taaggaggtg
gattgacctg
caacctttgg
cctgacggcece
cgagtatgat
ggcagacagg
tttgacccte
tggtctegte
cttggacagg
ggctacatca
atctattatt
ggaagagaag
gatggccaag
catcctctece
gtgcaagaac
acatgcgccce
cactgcgggce
gggtttccecet

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegegs
tattctcaga

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000

60

120
180
240
300
360
420
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atgacttggt
gagaattatg
caacgatcgg
ctcgcettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtctceg
ttatctacac
taggtgccte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc

cceettgetg

tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttcet
accgctacca
aactggcttc
ccaccacttc
agtggctget
accggataag
gcgaacgacece
tcccecgaaggg
cacgagggag
cctetgactt
cgccageaac
ctttcctgeg
taccgcetcege
gcgeccaata
cgacaggttt
cactcattag
tgtgagegga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca

tcetgecccea

ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gceagtggeg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccegaa
cgcaaaccgce
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcagce
ccgeateccee

ccccaccececee

aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggce
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttceca
tttttctgeg
gtttgcegga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttccet
attctgtgga
cgaccgageg
ctctcececege
aagcgggeag
ctttacactt
acacaggaaa
aacctccecet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgectg

cagaatagaa
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tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggtticy
acagcgtgag
ggtaagegge
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gegttggeeg
tgagcgcaac
tatgcttceg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgc
ccccagetgg
ctattgtctt

tgacacctac

atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
g88CgLgagcCe
tggecttttg
accgectttg
glgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctcte
ataaaataag
attgattatt
ttcttteege
cccaatccte

tcagacaatg

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgcecge
ttcgcegecea
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccgtce
accggacagg
ggcggcatca
ccaagcggcc
gttcctecace
acgtgctget
tgecgettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgc
gCgcgaages
tgcgagccag
tccagactge
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccce
gtatttattt
cgeecaggegg
cagccaatca
ggccctataa

cceegeteeg

tectecatttt
g888agLLLC
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtag
ttctcggcecag
agccagtccc
gtggccagcee
tcggtcettga
gagcagccga
ggagaacctg
ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gcecctgage
gcaaagctgce
gtccatctge
gagctgeggsg
gccaccaaag
aggccacttg
cttgggaaaa
attgcaactc
ttacggggte
atggcccegec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g88CLLLECEE
gagegegeegeg
aaagcgaagc

cgeegeeteg

attaggaaag
aaacaacaga
attgatcccc
gagcggegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttceegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
atactatgcc
aggcccggag
aatgccgggc
ccgeeeeegg
tattggccege
acgagactag
gCgELELLLa
aacggagccg
tgtagcgcca
gcgecetecece
cagtctttcet
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tcactcteee
tattttgtge
ggcgageeec
ctccgaaagt
gCgeeeceeee
cgeegececege

gacagtggga
tggctggceaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcagce
agatgacagg
agtgacaacg
cgetgeceteg
cgggegececee
tgcccagtcea
atcttgttca
gatatactat
atgaggaaga
ctccggagga
acccacccct
tgccccaaag
tgagacgtgce
acttcctgac
gttggcgecet
agtgcccagce
tacccggtag
tcttettggg
agcccatata
cccaacgacc
gggactttce
catcaagtgt
gcetggeatt
gtattagtca
catctccececee
agcgatgegg
gELLECLLLELC
ttccttttat
cgggagtcge
cceggetetg

101

gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtect
cggeecatttt
tcgeegtegg
tgctecttegt
tcgatgcgat
cgecgeattg
agatcctgcece
tcgagcacag
tcctgeagtt
tgcgctgaca
tagccgaata
atggccgatc
gccegatgatt
ggagaacagc
ccttcgggeg
tceccagecete
gcctacccege
tacttccatt

taggggagga
accggtggat

ggggctgeta
acaccccaca
cgggagtcac
tggagttccg
ccecgeccecatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetececceac
gCgLLLLLLs
gaggcggaga
ggcgaggees
tgegttgecet

actgaccgceg

ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtce
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcctetecac
ccatggttta
aattgtcaac
gcggeagacg
ccegeececge
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
gtggaatgtg
aagcgcatgce
gtgggtggcce
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
gggeeececey
ggtlgeggegg
cggcggcegsc
tcgeeeegtg

ttactcccac

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
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agglgagegg
ggctegttte
gCELLELLLRA
ggcccgeget
gegtgtgege
gggaacaaag
gcggtlegggce
ttcgggtgeg
gcggeagglg
ggggcegeggce
cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
gcggggtteg
gcettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgectgtg
acagagaaac
tcecetggaga
ttggaggaac
atgccccecac
ttectttteg
ggegggeega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecee
glggcacggg

ggggggatac
aacggcectgg

gCggLgacggc
ttttctgtgg
geggeteggg
gCCCELCELC
gaggeLagcy
getgegtgeg
tgtaacccce
gggceteegtg
ggggtlgeegg
gg8Cccccgrag
aatcgtgcga
gaggcgecege
gaaatgggcg
cctegggegcet
gcttetggeg
ttttcctaca
aattcgccac
tcataaactc
aactcgctca
gggcectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gccetggaact
ccgacgcecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
cccetececececeg
ccegeatece
atcgetttec

ggggaaaaag
gttgcaaagg

ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcget
CEEBCCLEERE
gggtgtgtge
ccctgeacce
cggggegleg
gCELELCELE
CECCELCLEC
gagggegeag
cgcacccect
gggagggecet
gCCgcageesr
tgtgaccgge
gcteetggge
catggtgcce
tgctctggaa
aaagctggga
cgatgccecctg
cgagtcatgg
acatcgcgac
cctggaaaat
cgctetgtee
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgecetget
cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcag
cgagcceggea
tctgaacgcet
ctttaggctg

agcacagtgce

cgggctgtaa
gccttaaagg
glgtgtgtgt
gCELLECECEE
cggtgcecececeg
glgggegeet
ccecteececga
cgeggggcete
gcegecetegg
tgtcgaggeg
ggacttcctt
ctagcgggeg
tcgtgegtceg
gacggctgcce
ggctctagag
aacgtgctgg
aagaagaaga
ttactcaatg
gttgagcagc
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggece
gaggaaagag
ctgttcgacc
ggcctggaga
gacttagaca
gacgctcttg
tcataatcag
tceecectgaa
cttataatgg
cactgcattc
ggacagcccee
cagcgageceg
geglgeggee
tctegetget
aaagagagat

tcatccagat

102

ttagcgettg
gctecgggag
gegtggggag
cgeggggett
cggtgegeee
gagcagegges
gttgctgage
geegtgeegg
gCCgEgragy
CgECRARCCE
tgtcccaaat
cgggegaage
ccgegecegee
ttcgggegeee
cctetgetaa
ttattgtget
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact
agacacctac
ggcagggage
aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
ccececcaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac

ccaaccccect

gtttaatgac
ggcecectttgt
cgeegegtge
tgtgcgetcee
gggetgegag
tgtgggegeg
acggcccegge
geggggegtle
gcteggggga
cagccattgce
ctggeggage
ggtgeggege
gtccccttet
acgggecage
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtca
cacccgcececea
gcaaggcttc
gggetgegta
caccgattct
cgaacctgcece
gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgceteeggte
cacggggaag
gcagacacct
agaatcatag

gctatgtgca

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
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gggtcatcaa
gcagggatgg
ggggaaaaac
cceecttgte
ttgccaattce
tggacglggg
aacagcctta
ggagaggagce
gatggtgtct
tcagtaggac
atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctcegete
ccgggeacgg
agcctgcaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccce
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt

ccctatcagt

ccagcagcce
ggcatccaca
tgcetectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggce
ctggaaaagc
catgtcccte
cacctcecgtg
aatccagccc
acggagtcag
gggatgtaat
cggtecggeg
ggaaggtggce
cacclggggg
catagaacgg
gtgcagggtce
tgcctgeagg
ctctggggga
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctccctatcea
atgaccagtt

gatagagaac

aggctgccca
gcctecttgg
tatccaaccc
ggagtttgct
ggagaggcag
gttgagggcet
gataggatag
cacagacact
agaaggggly
agctggagaa
cctccaagat
agtgccacat
ggcagctgtg
gaccctccece
tgaggatggg
tacgtcccte
ctcccecececege
acgggatcgce
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat

gtatatccag

gagccacatc
gcaacctgtt
aaacctcccee
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtececet
gaagagcttg
ttgccatgta
ccccaagacc
ccccacagtt
ccactgcage
tggcacaacg
gctgtcgacce
ccecegetagg
atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagccte
cctecatatcc
aagggggagt
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctce
ccctecagtge
ccgtgggeag
agcccgaccce
glcagtgagg
tttactcccet
acgtataagg
cagtgataga
tttactccct

103

cagcctggece
cagtgcgtca
tgtctcagtg
tggtctgegs
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgectettt
taaggccatt
tagagggaca
ggcagcagceg
cggeageglg
acgcttcteg
ggctgaaaga
agtgctcatc
gcecagagece
cttgggcaac
aacccaaacc
ttgetgtgac
ggcagatctt
gggetetggg
gatagaagga
acactgctgg
gggtlggaaga
gagaattgcc
aagatcccca
cacatccccea
ctgtgccact
tcecectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata

ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgcatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee
agccgeeegg
cggggacage
ctgctetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggtc
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
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aagctttagg
atcgecctgga
ccctcecgtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gecgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga
ccttceggat
tgacacggaa
gagcttccege
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat

cgtgtacggt
gcaattccac
aagcttgtcc
gctggacatce
aagcaagaaa
tggggecectyg
tagaaggcgce
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatccecce
cttctaccca
cccttactat
atctgaggaa
acagtcttte
gcctaageac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcttetetg
caacgaggaa
tcgcgaaatg
gaaacagctg
cggecattcgg
cgctaacaga

ccagaaggca

gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcce
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga
taccccacca
cggcetgatet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc
tttctgaagg
gtggggceccce
acaatcactc
atcgagagaa
agtctgcetgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatge
caggtgtccg

aaaagcagag
tcttatacca
ctaagaaaaa
cagtggggtg
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatct
atctggccecet
acccagacaa
tgtttgagga
ggctgtctaa
acggecctgtt
attttgatct
tggataacct
atctgtctga
ccectetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga
ataaccgcga
tggcaagggg
cttggaactt
tgacaaactt
acgagtattt
ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtga

104

ctcgtttagt
actttccgta
gcggaaggly
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggctg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggccgaggac
gctggcectcag
cgctatcctg
agctagcatg
ggtgcgecag
gtacgcceggt
tattctggag
gctgegeaag
gctgeacgea
gaagatcgaa
taattcccge
cgaggaagtg
cgacaaaaac
cacagtctat
cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc

ctctetgeac

gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactgce
atcggagatc
ctgagtgata
atcaagagat
cagctgceccceg
tatattgacg
aagatggacg
cagcggacat
atcctgcegac
aaaattctga
tttgcctgga
gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca

gagcatatcg

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
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caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
glgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa
aactggccct
tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tggggggcga
tcgaggagaa
ccggggtlggt
tgtceggega
ccaccggceaa
agtgcttcge

ccgaaggceta

cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtccct
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgc
ggatttccag
cctgaacgcea
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
ggtlggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttcectaag
ccccegaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagc
cctecgaggga
tcetggeccea
gcccateetg
gggcrgageec
gctgeecegtg
ccgetacccee

cgtccaggag

gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagattc
gaagtgaagg
ttctacaaag
glggtcggga
gactataagg
gccaccgeta
ctggcaaatg
atcgtgtgeg
gtgaatattg
cccaaacgga
gggggtitey
gggaaaagca
agctcctteg
aaagacctga
cgaatgetgg
tacgtgaact
aacgaacaga
cagattagcg
agcgcataca
ctgttcactc
gatcggaaac
attaccggcece
agcggagags
gcaccgggat
glcgagetgg
gatgccacct
ccetggececa
gaccacatga

cgcaccatct

aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcctgtatet
aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
gcagaggaag
ccatggtgag
acggcgacgt
acggcaagct
ccetegtgac
agcagcacga

tcttcaagga

105

gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatcatatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgcce
agaggtgcag
gctgatcgee
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag
ggctagccac
tgtggagcag
aagagtgatc
agataagcca
gggagccccet
cactaaggag
aaggattgac
tctgctaaca
caagggcgag
aaacggccac
gaccctgaag
caccttcacc
cttcttcaag

cgacggcaac

aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcecg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgctgg
ctggaggcta
agcctgtttg
aagggtaatg
tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc
gcagccttca
gtgctggacg
ctgtctcage
tgcggtgacg
gagctgttca
aagttcagcg
ttcatctgca
tacggcecgtge
tcecgecatge

tacaagaccc

12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
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gcgecgaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecce
aagaccccaa
tcactctcgg
tcgactgtgce
accctggaag
tgtctgagta
gattgggaag
gaaagaacca
ccttagttcce
aattacgtcc
gcgetececce
ggcacgggat
ggggatacgg
cggeectgggt
gtcatcaacc
agggatgges
ggaaaaactg
cccttgtecet
gccaattcag
gacgtgggac
cagccttaag
agaggagcac
tggtgtctgg
agtaggactg
catgaaggct
ccactggcca
gaccccecececea
tcttgctaaa
actccaggac
cgctcaagac
tatatataat
ttaaatctta
tagttcaaaa
gcgactgaga
tatttcaaga

gaagttcgag
ggacggcaac
caccgcecgac
ggacggeagce
cgtgectgcetg
cgagaagcgce
catggacgag
cttctagttg
gtgccactce
ggtgtcattc
acaatagcag
gctggggete
tattccgcta
ctceccecceget
cgcatccceceg
cgctttecte
ggaaaaagct
tgcaaaggag
agcagcccag
catccacagce
cctectcata
atcaaggggg
tgcatcacgg
atgcaggtgt
gataagaaga
aaaaaggcca
atgcaagcag
ggacaggcag
ggaaaagccce
tgtccctcecag
ccteegtggg
tccagcececga
ggagtcagtg
gtgtaatgct
aagttatcac
aaagtcacgt
tcagtgacac
tgtcctaaat
atgcatgcgt

ggcgacacce
atcctggggc
aagcagaaga
gtgcagctcg
ccecgacaacc
gatcacatgg
ctgtacaagt
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
gatcctctag
gcctagaggg
aggggcagcea
agccggeage
tgaacgctte
ttaggctgaa
cacagtgctce
gctgeccaga
ctcettggge
tccaacccaa
agtttgetgt
agaggcagat
tgagggctcet
taggatagaa
cagacactgc
aagggglgga
ctggagaatt
tccaagatcce
tgccacatce
cagctgtgece
ccctecectg
aggatggggc
tttattatat
gtaagtagaa
aaaagataat
ttaccgcatt
gcacagcgac

caattttacg

tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga
aaacctaatc
gttgtttgce
tcctaataaa
ggtggegteg
gatgcgglgg
ttggcgegte
acagccccce
gcgagecgece
glgeggggac
tcgetgetet
agagagattt
atccagatcc
gccacatccea
aacctgttca
acctcccecetg
gacattgttg
cttggggata
gggacactct
ggacaaagag
tggtcceetgt
agagcttgcece
gccatgtaga
ccaagaccaa
ccacagttct
actgcagcac
gcacaacgta
tggatccgaa
attagtcacg
catgaaataa
catgcgtcat
gacaagcacg
ggattcgege

cagactatct

106

catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
tagcagctcg
cctecececegt
atgaggaaat
ggcaggacag
gctctatgge
atggtccata
cccaaagccc
cggggeteceg
agcccgggea
ttgagcctge
agaatgacag
aacccccectge
gcetggecett
gtgcgtcacce
tctcagtgta
gtctgggety
aggaagtgca
ccaagtcaca
caagttaaaa
gtctgagcct
tggagagata
tgttcataca
ccccaacccea
tcatcacctce
cgetetttgg
aggccattat
gcagctccag
atatctataa
caatataatt
tttgactcac
cctcacggga
tatttagaaa
ttctagggtt

aagggcatcg
aacagccaca
aagacccgcc
acccccatcg
gceetgagea
gcegeeggga
ctgatcagcce
gcetteettg
tgcatcgcat
caagggggag
ttctgaggceg
tgaatatcct
ccagggatgt
ctceggteceg
cggggaaggt
agacacctgg
aatcatagaa
tatgtgcagg
gaatgcctge
accctctggg
aagccattcc
acacatgttt
ggacagcatg
gcgttcagaa
cccagecatgg
gcatgtttga
cagctgggte
atcgtcaaat
cccaccgtge
cagggacggt
agaaggtaaa
ctctcatcca
cctacacaat
caagaaaata
atcgtatgag
gcggtegtta
gctccaageg
gagagagcaa

aaaaaagatt

14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
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tgcgetttac
attgtggggt
aattgcgggt
cgtgactggg
gccagcectgge
ctgaatggcg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgegtaa
<210> 9

211> 5692
<212> DNA
213>
220>
223>
<400> 9

cctgcaggcea
gggcgacctt
actccatcac
catatttgca
acacaaagat
cagttttaaa
tcgatttcett
cgtagtttta
aagtggcacc
atttgcatat
caaagatatt
ttttaaaatt
atttcttgge
ggttttagag
tggcaccgag
gcteeggtge
gaggggtcgg
atgtcgtgta
tagtcgcegt

tcgacctaaa
accgagctct
cgcectatag
aaaaccctgg
gtaatagcga
aatggcaaat
gctecattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccececeg
agaaagcgaa

ccaccacacc

ANTLF3

R 2% IR

gctgegeget
tggtcgececeg
taggggttce
tatacgatac
attagtacaa
attatgtttt
ggctttatat
gagctagaaa
gagtcggtgc
acgatacaag
agtacaaaat
atgttttaaa
tttatatatc
ctagaaatag
tcggtgettt
ccgtcagtgg
caattgaacc
ctggcetecege
gaacgttctt

ctttaaacac
taattaaggc
tgagtcgtat
cgttacccaa
agaggcccge
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagegeec
cgecegegett

cgctcgetcea
gcctecagtga
tgcggecegea
aaggctgtta
aatacgtgac
aaaatggact
atcttgtgga
tagcaagtta
ttttttggat
gctgttagag
acgtgacgta
atggactatc
ttgtggaaag
caagttaaaa
ttttctagaa
gcagagcgcea
ggtgcctaga
ctttttceeg
tttcgcaacg

gtcatagaat
gegeegggega
tacaattcac
cttaatcgce
accgatcgcec
aatattttgt
gccgaaatceg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggegce
aatgcgccege

ctgaggccege
gcgagegage
cgegtgaggg
gagagataat
gtagaaagta
atcatatgct
aaggacgaaa
aaataaggct
ccgagggect
agataattgg
gaaagtaata
atatgcttac
gacgaaacac
taaggctagt
ggtaccaggt
catcgcccac
gaaggtggeg
agggtegees
ggtttgeege

107

cttcgtttga
ggttccettt
tggcegtegt
ttgcagcaca
cttcccaaca
taaaattcgce
gcaaaatccce
ggaacaagag
atcagggcga
gccgtaaage
agccggegaa
tggcaagtgt
tacagggcgce

ccgggeaaag
gcgcecagagag
cctatttece
tggaattaat
ataatttctt
taccgtaact
caccgcageg
agtccgttat
atttcccatg
aattaatttg
atttcttggg
cgtaacttga
cgtgtaatag
ccgttatcaa
cttgaaagga
agtccccecgag
cggggtaaac
agaaccgtat

cagaacacag

caaaaaccac
agtgagggtt
tttacaacgt
tceeecttte
gttgcgcage
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcag 1757H

ccecgggegte
ggagtggcca
atgattcctt
ttgactgtaa
gggtagtttg
tgaaagtatt
ttacctctat
caacttgaaa
attccttcat
actgtaaaca
tagtttgcag
aagtatttcg
ctcctgceatg
cttgaaaaag
gtgggaattg
aagtlggges
tgggaaaglg
ataagtgcag
gcgtacggcec

16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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accatgactt
tggtgggceca
gaaaaacatg
tggcgacatg
ggtatgggcea
tatcttactg
gattgggetg
atagttcacg
gaagaagata
ttcttegtgg
gcagcatatc
cctcgtgaaa
tataatgctt
ggattctttt
aaagtaaaag
aaatcgttcg
ttttcattag
taggctacct
gttgggatag
gaatatttgt
acagtaatct
catgtatttt
atctgtagtc
tattgataaa
atttttattg
cggegtlgggce
tgatccaacc
ccagccgett
ttcagttata
ggtgcaagaa
ggtaaccacg
tctetgegeg
tttgceceggg
tacgcatctg
agcggcegeat
agcgcecctag
tttcceegte
cacctcgacc

tagacggttt

cgaaagttta
gatgtaaaca
cagaaaatgc
ttgtgccaca
aatcaggcaa
catggtttga
cttgtttgge
ctgaaagtgt
ttgegttgat
aaaccatgtt
ttgaaccatt
tceegttagt
atctacgtge
ccaatgctat
gtcttcattt
ttgagcgagt
atctgtgtgt
aacttctaac
ctgtcgacaa
actgagtgaa
ggctgtttag
tattaagtgt
actgaattcg
gtttttgata
taaggcctge
aagagcgcett
atcgaggtaa
tgaaaaagat
tgtgatgtce
agtccacttc
tgcggaccga
ctcgeteget
cggectecagt
tgcggtattt
taagcgegge
cgeecegetee
aagctctaaa
ccaaaaaact
ttcgeeettt

tgatccagaa
aatgaatgtt
tgttattttt
tattgagcca
atctggtaat
acttcttaat
atttcattat
agtagatgtg
caaatctgaa
gccatcaaaa
caaagagaaa
aaaaggtggt
aagtgatgat
tgttgaaggt
ttcgcaagaa
tctcaaaaat
tggttttttg
ttttaatatc
gctcatgegg
gtcatgatac
atcaacaagc
tgatgagaaa
gaatatctta
atcttgtgtg
tgaaaatgac
tgacgataca
cgctgetceta
atcattttta
tttagttcca
tcatgagagc
geggeegeag
cactgaggcc
gagcgagega
cacaccgcat
geggtlegteggty
tttecgettte
tegggggete
tgatttgggt

gacgttggag

caaaggaaac
cttgattcat
ttacatggta
gtagcgceggt
ggttcttata
ttaccaaaga
agctatgagc
attgaatcat
gaaggagaaa
atcatgagaa
ggtgaagttc
aaacctgacg
ttaccaaaaa
gccaagaagt
gatgcacctg
gaacaataaa
tgtaagecttt
cagtcaacaa
gtgtgtccac
attcctttga
taaatgatag
gttgtaagtg
gagttttaca
agacatgttc
tgagtataaa
gctaattcag
cagtctgegt
tatttattag
aggctttaaa
tcaccacaga
gaacccctag
gggcgaccaa
gcgegeaget
acgtcaaagc
gttacgcgcea
ttceetteet
cctttagggt
gatggttcac
tccacgttet

108

ggatgataac
ttattaatta
acgcggcectce
gtattatacc
ggttacttga
agatcatttt
atcaagataa
gggatgaatg
aaatggtttt
agttagaacc
gtcgtccaac
ttgtacaaat
tgtttattga
ttcctaatac
atgaaatggg
gcgctaataa
ggctccaaca
agaataccgc
agggtatagc
gagccattag
aagatgaaag
acttacaggt
cacaaaggtg
taatttagtt
cttgtggtcg
aatcactttg
gcgettgtaa
aaaattatat
ctgggtgtta
gaaagaaagt
tgatggagtt
aggtcgcececeg
gcetgeaggt
aaccatagta
gcgtgaccge
ttctegecac
tccgatttag
gtagtgggce
ttaatagtgg

tggtccgcecag
ttatgattca
ttcttattta
agaccttatt
tcattacaaa
tgtcggcecat
gatcaaagca
gcctgatatt
ggagaataac
agaagaattt
attatcatgg
tgttaggaat
atcggaccca
tgaatttgtce
aaaatatatc
aagatcttta
cagatgttct
aagggtaggt
gtactatgca
ctgctacaaa
tactggttte
tactctgtac
agtgttaaaa
gtattttatt
tgggcgecega
tggatgagta
aggacggcag
tgaaagttat
gggaaccata
ccacttctca
ggccactcce
acgcceggge
attttctccet
cgegeecetgt
tacacttgcce
gttcgeegge
tgctttacgg
atcgccctga
actcttgtte

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
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caaactggaa
ccgatttcgg
aacaaaatat
gcatagttaa
ctgcteecegg
aggttttcac
ttataggtta
aatgtgcgcecg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gcegggeaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggage
atggcaacaa
caattaatag
ccggetgget
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatce
ccagegglgg
ttcagcagag
ttcaagaact
gctgecagtg
aaggcgcagce
acctacaccg
gggagaaagg
gagcttccag
cttgagcecgtce
aacgcggecet
<210> 10

211> 19

caacactcaa
cctattggtt
taacgtttac
gccagcecececeg
catccgetta
cgtcatcacc
atgtcatgat
gaacccctat
aaccctgata
gtgtcgecect
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgceaa
actggatgga
ggtttattge
tggggcecaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttet
tttgtttgee
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt

ccctateteg
aaaaaatgag
aattttatgg
acacccgcca
cagacaagct
gaaacgcgeg
aataatggtt
ttgtttattt
aatgcttcaa
tattccettt
agtaaaagat
cagcggtaag
taaagttctg
tcgecgeata
tcttacggat
cactgcggcce
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagcce
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgegtaate
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacce
aacggggegl
cctacagegt
tccggtaage
ctggtatctt
atgctcgtea
cctggeettt

ggctattctt
ctgatttaac
tgcactctca
acacccgetg
gtgaccgtct
agacgaaagg
tcttagacgt
ttctaaatac
taatattgaa
tttgcggeat
gctgaagatce
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcglg
ggcgaactac
gttgcaggac
ggageceggly
tceegtateg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgectgettge
ctaccaactc
cttctagtgt
ctecgetetge
gggtiggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg

gggLergcegra
tgetggecett

109

ttgatttata
aaaaatttaa
gtacaatctg
acgcgcecctg
ccgggagetg
gcctegtgat
caggtggcac
attcaaatat
aaaggaagag
tttgecettee
agttgggtgce
gttttcgece
cggtattatce
agaatgactt
taagagaatt
tgacaacgat
taactcgcect
acaccacgat
ttactctagce
cacttctgeg
agecgtgggte
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagcett
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat

agggattttg
cgecgaatttt
ctctgatgce
acgggcttgt
catgtgtcag
acgcctattt
ttttcgggga
gtatccgcecte
tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagea
ttcceggeaa
ctcggecectt
tcgeggtate
cacgacgggsg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggce
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcecgaa
gegeacgagg
ccacctctga
aaacgccagc
gt 5692

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
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<212> DNA
213> HEE
<400> 10

ctcactatgt agaccaggce 19

<210> 11
211> 57
<212> DNA

213> & A (Homo sapiens)

<400> 11

52 E R, (Nannospalax galili)

cctgtaatce cagcactttc actttgggag geccgaggega gtcetegetet gtegece 57

<210>
Q211>
212>
213>
220>
223>
<400> 12

gtggcacttt

12
13890
DNA

caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceeccega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecttga
ccacgatgcece
ctctagcette
ttctgegete
gtgggtcetceg
ttatctacac
taggtgcctce
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc

ttccgaaggt

ANIF3

R 2% H IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgcece
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggeaacaa
ggcceetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca

aactggcttce

gtgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagage
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc

ccectatttg
cctgataaat
tcgececttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggaggc
ttattgectga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgccegga

agataccaaa

110

tttattttte
gcttcaataa
teceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggc
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcee
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcegegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt

ctagtgtagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacgcet
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcgce
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgceegecet
ctcgacgtcg
ggaggtctcce
gacggcgcetg
ccacgceggge
cagccgggaa
ttcgacgetce
cttgcegatg
gatgtggegg
gagggtgegt
ctcggtcatg

ccaccacttc
agtggctget
accggataag
gcgaacgacce
tceegaaggg
cacgagggag
cctetgactt
cgccagcaac
ctttcctgeg
taccgctcge
gcgceccaata
cgacaggttt
cactcattag
tgtgagegga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
tccteatttt
g8ggageeec
gctctagaga
tgcgaatcgg
caggcaccgg
gcggtlgacgg
aggaagegres
cccagaccct
tcettgggcece
ccgcetecaact
tceggegtgg
tcgageccega
tccgggtcega

acggeceggg
gtttagttcc

aagaactctg
gceagtggeg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatcecece
cceeacccecce
attaggaaag
aaacaacaga
attgatcccce
gagcggcegat
gettgegggt
tgaagccgag
gcaccceegge
tgcectggtg
ggtlgcggege
cggccatgeg
tccagaccge
cgegeglgag
cgglgtggceg
ggacgtecgtce
tcaccttgte

tagcaccgcee
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttccet
attctgtgga
cgaccgageg
ctcteceeege
aagcgggceag
ctttacactt
acacaggaaa
aacctcccecet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggeaa
tcagaagaac
accgtaaagc
catgcaccag
ccgetegtag
gcgeteggee
glcgggegag
caggaggcct
cgggecegatce
caccgeggeg
gaagagttct
cglggeeees
gegggtggeg
gtattatact

111

tacatacctc
tcttaccggg
ggggggtticy
acagcgtgag
ggtaagceggce
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gegttggeceg
tgagcgcaac
tatgcttceg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gtgegeggte
aaggggaggt
gcetecacte
acgccgacgg
tccatctgtt
tcggcecgaaca
ccgtegteeg
tgcagctcgg
tagtcggcega
aggcgcaccg

atgccgatat

gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagece
tggecttttg
accgectttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttetttecge
cccaatcctce
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
cttcgggceac
tgeggggcegce
cggggagcac
tggccaggaa
gctgegegge
ccgeecececege
cgacccacac
tgacccgetce
acgeggegece
tgggecttgta

actatgccga

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
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tgattaattg
acagcgeggc
gggegececege
gcctetgage
ccecgetteea
ccatttgtca
gaggagtaga
tggatgtgga
tgctaaagceg
ccacagtggg
gtcactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cccaccccecea
EEEELELEEE
ggagaggtgce
gE8CELECEECE
tgcettegee
ccgegttact
gcttggttta
gggagggecce
gggagcegeceg
ggctttgtge
cgggggggct
gggggtgteg
tgagcacggce
geegegeeges
ggagggcetceg
agccgceagcec
caaatctggce
gaagcggtgce
ccgecegtecee
gggegaceges
gctaaccatg

gtgctgtete

tcaacacgtg
agacgtgcgc
ccegececectg
ccagaaagcg
ttgctcageg
cgtecctgeac
aggtggegceg
atgtgtgcga
catgctccag
tggeetaggg
attaatagta
cataacttac
caataatgac
tggactattt
cgcececctat
ccttatggga
gtcgaggtga
attttgtatt
gcgegegecea
ggcggeagece
gcggeggecee
ccgtgececceg
cccacaggtg
atgacggctc
tttgtgeges
cgtgeggece
gctcegegtyg
gcgaggggaa
gegeggeggt
ccggettegg
gggtggceggce
g888ageeec
attgectttt
ggagccgaaa
ggegeeggea
cttctccatce
gCcaggecees
ttcatgectt
atcattttgg

ctgctgecagg
ttttgaagcg
agcccgecece
aaggagcaaa
gtgctgtccea
gacgcgagcet
aaggggccac
gccagaggcece
actgccttgg
acaggattgc
atcaattacg
ggtaaatggce
gtatgttcce
acggtaaact
tgacgtcaat
ctttectact
gcceccacgtt
tatttatttt
ggcgegggegg
aatcagagcg
tataaaaagc
ctcecgegeceg
agCgEECEEs
gtttctttte
ggggageggce
gcgetgececeg
tgcgegaggg
caaaggctgce
cgggcetgtaa
gtgcgggget
aggtgggegt
geggeggecece
atggtaatcg
tctgggaggce
ggaaggaaat
tccagecteg
gttcggette
cttettttte

caaagaattc

tcgaaaggcece
tgcagaatgc
tgagcccegee
gctgetattg
tctgcacgag
gCcgeeecees
caaagaacgg
acttgtgtag
gaaaagcgcece
aactccagtc
gggtcattag
ccgeetgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
ctgcttecact
ttaattattt
ggeggeggega
gcgegeteceg
gaagcgegeg
cctegegeeg
acggccectte
tgtggetgeg
tcggegeeete
geggetgtga
gagcgeggcece
gtgegggetg
cceeeceecetg
ccglgegges
gCccgeeeegee
cggagegeceg
tgcgagagesg
gcegecegeac
gegegegegeag
gggectgecege
tggegtgtga
ctacagctcce

gccaccatgg

112

cggagatgag
cgggccteeg
cceggacccea
gccegetgece
actagtgaga
ggggaacttc
agcecggttgg
cgccaagtge
tcecectaccee
tttcttette
ttcatagccce
gaccgcccaa
caatagggac
cagtacatca
ggccegecetg
tctacgtatt
ctccecatcet
tgtgcagcga
gggeeegeesc
aaagtttcct
gegggegegega
ccegeeeegg
tcecteeggge
tgaaagcctt
cgtgegtgtg
gegetgeggg
gggggegetg
tgtgegtgeg
cacccccecte
cgtggegegg
geggeggeege
geggetgteg
cgcagggact
ccectetage
ggcettegtg
agegegeeaces
ccggeggete
tgggcaacgt

tgcccaagaa

gaagaggaga
gaggaccttc
cceectteccea
caaaggccta
cgtgctactt
ctgactaggg
cgcctaccgg

ccagcggggce
ggtagacacc

ttgggcggga
atatatggag
cgacccccege
tttccattga
agtgtatcat
gcattatgcce
agtcatcgct
cceeeccecte
tgggeecees
ggggegaggce
tttatggcga
gtcgetgegt
ctctgactga
tgtaattagc
aaagggctcce
tgtgtgegtg
cgcggegegs
cceegeggtg
ggggtgagea
cccgagttge
ggctcgeegt
ctcgggeegg
aggcgegecs
tcetttgtee
gggcrgeggsc
cgtcgecegeg
ctgecttegg
tagagcctcet
gctggttatt

gaagaggaaa

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
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gtctctagac
ggtatcgaag
ctgtactggce
gacaggcatc
aacaacgcca
ctcggcaccce
tgtcagcaag
acactgggct
cctaccaccg
ggagccgaac
ctaaagtgcg
ccagccgatg
tttgaccttg
ccacatttgt
aacataaaat
aataaagcaa
gtggtttgte
aaagccccca
ggctcecgete
ccgggeacgg
agcctgcecaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccce
tcacctccag
tctttggaga
ccattatctce
ggacagccce

cagcgagccg

tggacaagag
gcctgacgac
acgtgaagaa
atacccactc
agtcataccg
gcccaacaga
gcttetecect
gcgtattgga
attctatgcc
ctgecttect
aaagcggegg
ccecttgacga
acatgctccc
agaggtttta
gaatgcaatt
tagcatcaca
caaactcatc
gggatgtaat
cggtecggeg
ggaagglggce
cacctggggg
catagaacgg
gtgcagggtce
tgcetgeagg
ctctggggga
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgceccca
ggacggtgac
aggtaaatct
tcatccaact
cceccaaage

cceggggete

caaagtcata
aaggaaactc
caagcgggcec
ctgececectg
ctgtgctcte
gaaacagtac
ggagaacgca
ggaacaggag
cccacttctg
tttcggectg
gcegaccgac
ctttgacctt
cgggtaaage
cttgctttaa
gttgttgtta
aatttcacaa
aatgtatctt
tacgtcccte
ctcccecececege
acgggatcgc
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
ccececcaccet
tgctaaatcc
ccaggacgga
ccccagggat

cgceteceggte

aactctgectc
gctcaaaagce
ctgctcgatg
gaaggcgagt
ctctecacatc
gaaaccctgg
ctgtacgcte
catcaagtag
aaacaagcaa
gaactaatca
gcecttgacg
gatatgctge
ggccgegact
aaaacctcce
acttgtttat
ataaagcatt
aagggatccc
ccecegetagg
atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagccte
cctecatatcc
aagggggagt
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctce
ccctecagtge
ccgtgggeag
agcccgaccce
glcagtgagg
gtaattacgt

cggegetecec

113

tggaattact
tgggagttga
ccctgecaat
catggcaaga
gCgaACgLLLC
aaaatcagct
tgtccgecegt
caaaagagga
ttgagctgtt
tatgtggcect
attttgactt
ctgctgacge
ctagatcata
acacctccce
tgcagcttat
tttttcactg
tagagggaca
ggcageageg
cggcagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gcecagagece
cttgggcaac
aacccaaacc
ttgetgtgac
ggcagatctt
gggetetggg
gatagaagga
acactgectgg
ggglggaaga
gagaattgcce
aagatccccea
cacatccccea
ctgtgccact
tcecectggea
atggggetgt
cceteceeceeg

ccegeatecece

caatggagtc
gcagcctacc
cgagatgctg
ctttctgcegg
taaagtgcat
cgegttectg
gggccacttt
aagagagaca
cgaccggceag
ggagaaacag
agacatgctc
tcttgacgat
atcagccata
ctgaacctga
aatggttaca
cattctagtt
gceeececcecece
agccgeeegg
cggggacage
ctgctetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggtc
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
cgacctagag
ctaggggcag
cgagccggea

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
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gcgtgegeesg
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctccce
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtecct
gaagagcttg
ttgccatgta
ccccaagacc
ccccacagtt
ccactgcagce
tggcacaacg
gctcaattgt
tgatagagaa
actccctatce
tatctacagt
tgatagagaa
ttagtgaacc
ccgtaccact
tggaattgag
tctgcatctg
cgagggtgea
tcggtgactg
ttaagtattt
aggcctggaa
gtaaagctct
aaggccagca
aggataacat
ccaccatcge
tcggecatggg
tggagtiggg
agaagtggtg
aggagglgag

acagcccggg
ctttgagcct
ttagaatgac
ccaaccccect
cagcctggece
cagtgcgtca
tgtctcagtg
tggtetgges
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgectettt
taaggccatt
ttactcccta
cgtatgcaga
agtgatagag
ttactcccta
cgtataagct
gtcagatcgce
tcctacccete
gaggccctge
gatgagtgca
acaaaacgtt
ggectgetggce
caaggaaaaa
cggattcgtg
ggacaacctt
gtacagaaac
aagaaggctc
caatgtggtg
tctggcacce
aatcacagcc
gacacaagcc

ggagtttttg

cacggggaag
gcagacacct

agaatcatag
gctatgtgea
ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgcatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatc
tcagtgatag
ctttactccce
aacgtatgac
tcagtgatag
ttaggcegtgt
ctggagcaat
gtaaaaagct
agcgacatgg
cttttccttg
ccaagtggga
accatggacc
gtgagcacac
gctgetgetg
gcaagacaaa
tggtttctga
cgtgececettg
tctggetcete
ttcacagagg
gctttgaccg
caagcccacg

ggtgagaaca

gtggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecttgte
ttgccaattce
tggacglggg
aacagcctta
ggagaggage
gatggtgtct
tcagtaggac
atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
agaacgtatg
tatcagtgat
cagtttactc
agaacgtata
acgglgggcesg
tccacaacac
tgtccaccat
agggagctgce
gtgtgggagt
cagatactgg
cagagagcag
agaatctget
aactgcccag
tgatcatgaa
aagagtttcc
cagatggggt
tcagcatttc
gaggcagcect
ggattaccag
acctggtcat

tatccaactt

114

atcgectttee
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgcectectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggce
ctggaaaagc
catgtcccte
cacctcecgtg
aatccagccce
acggagtcag
aagagtttac
agagaacgta
cctatcagtg
tccagtttac
cctataaaag
ttttgtctta
gagattcaaa
tttgctgaga
gagggcagag
agatcctcaa
tatctttatt
actcctgetg
gaatgaggca
agacaaaaac
tcggttgaaa
tcagaaggtc
ctctggceatce
tgtactcttg
cagtaccatg
caaaagcctt
tctttectta

tctgaacgcet
ctttaggctg
agcacagtgc
aggctgccca
gcctecttgg
tatccaaccc
ggagtttgct
ggagaggcag
gttgagggcet
gataggatag
cacagacact
agaaggggly
agctggagaa
cctccaagat
agtgccacat
ggcagctgtg
gaccctccecce
tgaggatggg
tccctatcag
taaggagttt
atagagaacg
tccctatcag
cagagctcgt
taccaacttt
agccacactg
gtctctgtcee
gaagctggag
agtaagcccce
gaggatgcca
actgataatg
gatgagctcce
tggcacgata
agtgagcttg
cacaaaggca
ctgaccctceg
gaacctggga
gactacggaa
gacaaattga

gctggcaata

8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
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cttaccaact
atcttcagtc
ctgaaagcgg
gagtcaagct
tcgtgtacga
agaaggtggc
tgcaggcgga
aatcaagcct
gttgccaatg
tgtattttce
cccacattcece
ataaatgttt
ttagtagttg
agcttctagce
gagggacagc
cagcagcgag
gcagegtgesg
gcttecteget
ctgaaagaga
tgctcatcca
ccagagccac
tgggcaacct
cccaaacctce
gctgtgacat
cagatcttgg
gctctgggac
tagaaggaca
actgectggtce
gtggaagagc
gaattgccat
gatccccaag
catccccaca
gtgccactge
ccctggeaca
ggggctggat
tatatattag
tagaacatga
ataatcatgce

gcattgacaa

cacacgaggc
agtaccgcat
tgaacaggtg
cacggatgtg
atcaaagcac
tcaggagctg
ccaagaactg
ctacttgaat
tgcattagct
caaggtttga
ctttttagta
tttattaggce
gacttaggga
tcgagatggt
cceeeeccaa
CCECCCEEEE
gggacagcce
gctctttgag
gatttagaat
gatccaaccc
atccagcctg
gttcagtgceg
ccetgtetea
tgttggtctg
ggataaggaa
actctccaag
aagagcaagt
cctgtgtetg
ttgectggag
gtagatgttc
accaacccca
gttcttcate
agcaccgcetce
acgtaaggcc
ccgaagceage
tcacgatatc
aataacaata
gtcattttga

gcacgcctca

attgggaagg
gcctcagect
gagagggtta
gcccectgtaa
ttacatgagg
gaggagaagc
tgaaattcta
ccttttetga
gtttgcagce
actagctctt
aaatattcag
agaatccaga
acaaaggaac
ccatatgaat
agcccccagg
ctccgeteeg
gggcacgggg
cctgcagaca
gacagaatca
cctgetatgt
gccttgaatg
tcaccaccct
gtgtaaagcc
gggtgacaca
gtgcaggaca
tcacagcegtt
taaaacccag
agcctgeatg
agatacagct
atacaatcgt
acccacccac
acctccaggg
tttggagaag
attatctcte
tccagcectac
tataacaaga
taattatcgt
ctcacgeggt
cgggagcetcece

acatccgtge
cacgcccacg
atgaacccag
gcttetttet
gggcaaagtc
taaacattct
aaatacagca
gggatgaata
tcaccttett
catttcttta
aaataattta
tgctcaaggce
ctttaataga
atcctectta
gatgtaatta
gtccggeget
aaggtggcac
cctgggggga
tagaacggcce
gcagggtcat
cctgcaggga
ctgggggaaa
attcccectt
tgtttgccaa
gcatggacgt
cagaacagcc
catggagagg
tttgatggtg
gggtlcagtag
caaatcatga
cgtgcccact
acggtgaccce
gtaaatcttg
atccaactce
acaatcgctc
aaatatatat
atgagttaaa
cgttatagtt

aagcggegac

115

cctcagacga
agtcactgag
catcctggaa
tgtgctggat
agagacagct
caacaataat
tagcaaaact
aggcataggc
tcatggagtt
tgttttaaat
aatacatcat
ccttcataat
aattggacag
gttcctatte
cgtecectece
cccececgeat
gggatcgett
tacggggaaa
tgggttgcaa
caaccagcag
tggggcatcce
aactgcctcce
gtcctatcaa
ttcagtgcat
gggacatgca
ttaaggataa
agcacaaaaa
tctggatgca
gactgggaca
aggctggaaa
ggccatgtcce
ccecacctee
ctaaatccag
aggacggagt
aagacgtgta
ataataagtt
tcttaaaagt
caaaatcagt

tgagatgtcc

gccagagceca
ccaatctcag
atgagcagag
gtagtctacc
gaggagctga
tataagattc
ttaacctcca
atcaggggct
taagatatag
gcactgacct
tgcaatgaaa
atcccccagt
caagaaagcg
cgctagcecta
ccgctagggg
cccecgageceg
tcctetgaac
aagctttagg
aggagcacag
cccaggetge
acagcctect
tcatatccaa
gggggagttt
cacggagagg
ggtgtigagg
gaagatagga
ggccacagac
agcagaaggg
ggcagctgga
agccctceccaa
ctcagtgcca
gtgggcaget
ccegaccecte
cagtgaggat
atgcttttat
atcacgtaag
cacgtaaaag
gacacttacc

taaatgcaca

10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
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gcgacggatt
ttacgcagac
aacacgtcat
aaggcgcgece
cgtattacaa
cccaacttaa
ccecgeaccga
gcgttaatat
aataggccga
gtgttgttce
ggcgaaaaac
ttttggggte
gagcttgacg
cgggegetag
cgcttaatge
<210> 13

Q21>
212>
213>
220>
223>
<400> 13

gtggcacttt

DNA

caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgcececcega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecttga
ccacgatgcece
ctctagette
ttctgegetce
gilgggtcteg
ttatctacac

taggtgcctce

17331

cgegetattt
tatctttcta
agaatcttcg
ggggaggttic
ttcactggce
tcgecttgea
tcgececttee
tttgttaaaa
aatcggcaaa
agtttggaac
cgtctatcag
gaggtgcecegt
gggaaagceceg
ggecgetggea
gccgcetacag

ANIF3

R 2 A% IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgcee
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggeaacaa
ggcceetteceg
cggtatcatt
gacggggagt
actgattaag

agaaagagag
gggttaaaaa
tttgacaaaa
cctttagtga
gtcgttttac
gcacatccce
caacagttgce
ttcgegttaa
atcccttata
aagagtccac
ggcgatggcece
aaagcactaa
gcgaacgtgg
agtgtagcgg
ggegegteag

gtgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta

cattggtaac

agcaatattt
agatttgcgce
accacattgt
gggttaattg
aacgtcgtga
ctttcgccag
gcagcctgaa
atttttgtta
aatcaaaaga
tattaaagaa
cactacgtga
atcggaaccc
cgagaaagga
tcacgctgeg
13890

cccectatttg
cctgataaat
tcgececttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgectga
ggccagatgg
tggatgaacg

tgtcagacca

116

caagaatgca
tttactcgac
ggggtaccga
cgggtcecgece
ctgggaaaac
ctggcgtaat
tggcgaatgg
aatcagctca
atagaccgag
cgtggactcce
accatcaccc
taaagggagc
agggaagaaa

cgtaaccacc

tttattttte
gcttcaataa
teceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcee
aaatagacag

agtttactca

tgcgtcaatt
ctaaacttta
gctcttaatt
tatagtgagt
cctggegtta
agcgaagagsg
caaattgtaa
ttttttaacc
atagggttga
aacgtcaaag
taatcaagtt
ccececgattta
gcgaaaggag
acacccgcecg

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegess
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt

13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcgce
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcac
ttctagagaa
tccggatcag
accgcatccce
accccacccee
tattaggaaa
caaacaacag
aattgatccce
ggageggega
gcaatatcac
cagtcgatga
ccatgggtca
tcggetggeg

aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctget
accggataag
gcgaacgacc
tccegaaggg
cacgagggag
cctetgactt
cgccagcaac
ctttcctgeg
taccgcetcege
gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
aatatgatta
taggaacttc
cttgattcga
cagcatgcect
ccagaataga
ggacaglggg
atggctggcea
ctcagaagaa
taccgtaaag
gggtagccaa
atccagaaaa
cgacgagatc

cgagcccectg

ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
tctttctagg
ggaataggaa
gceccagetg
gctattgtet
atgacaccta
agtggcacct
actagaaggc
ctcgtcaaga
cacgaggaag
cgctatgtcec
gcggecattt
ctcgeegteg
atgctctteg

aaaggatcta
tttcgttceca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgce
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgageg
ctctceecege
aagcgggceag
ctttacactt
acacaggaaa
aacctcccct
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
gttaattaag
cttcaaagca
gttcttteeg
tcccaatcecet
ctcagacaat
tccagggtca
acagtcgagg
aggcgataga
cggtcagcecce
tgatagcggt
tccaccatga
ggcatgegeg
tccagatcat

117

ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggtticg
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
atatctgaag
agctagagac
cctcagaagce
cceecettget
gcgatgcaat
aggaaggcac
ctgatcagcg
aggcgatgeg
attcgecegee
cecgeceacace
tattcggcaa
ccttgagect

cctgatcgac

ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtceg
g8gcggagece
tggeettttg
accgectttg
glgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttcctatact
cattaagggt
catagagccc
gtcctgecece
ttcectcattt
g£8geeagess
agctctagag
ctgcgaatceg
aagctcttca
cagccggecea
gcaggcatcg
ggcgaacagt

aagaccggct

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
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tccatccgag
gceggatcaa
ggagcaaggt
cttececegett
cacgatagcc
acaaaaagaa
attgtctgtt
gcgtgcaate
ctgcaggtcg
tctacgatac
tgtggaaaaa
ccctacagat
tcaaagatgc
aatcaattac
cggtaaatgg
cgtatgttcce
tacggtaaac
ttgacgtcaa
actttcctac
agccccacgt
ttatttattt
aggcgeeecs
caatcagagc
ctataaaaag
gcteegegee
gagcggegege
cgtttctttt
gggggagegs
cgegetgecce
gtgegegagg
acaaaggctg
tcgggetgta
ggtlgcggggce
caggtggges
cgeggeggee
tatggtaatc
atctgggagg
aggaaggaaa

ctccagcectce

tacgtgctceg
gcgtatgcag
gagatgacag
cagtgacaac
gcgetgecte
ccgggegecee
gtgcccagte
catcttgtte
agggacctaa
cgtcgatcce
aaagggacag
ccctgaagtt
aactccagtc
ggggtcatta
ccegectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
tctgecttcac
tttaattatt
g88CLgLLeCe
ggcgegetcee
cgaagcgege
gcetegegee
gacggccctt
ctgtggetge
ctcggggggt
ggcggetgtg
ggagegegece
cgtgeggggt
accccceccect
tcegtgeggg
tgeegggegg
ccggagegec
gtgcgagagg
cgeegecegea
tgggegggga
ggggctgeeg

ctcgatgcga
ccgecegeatt
gagatcctge
gtcgagcaca
gtcctgecagt
ctgcgcetgac
atagccgaat
aatggccgat
ttaagggttc
cactggaaag
gataagtatg
cctatacttt
tttettette
gttcatagcce
tgaccgccca
ccaataggga
gcagtacatc
tggccecegecet
atctacgtat
tcteeccatce
ttgtgcagceg
aggeeceees
gaaagtttcc
88CELECELE
gceegeeceeg
ctccteeggg
gtgaaagcct
gcgtgegtgt
agcgetgegg
cgggggeggt
glgtgegtee
gcaccccecect
gegtlggegeg
ggegegegeeeg
ggeggetgte
gcgceagggac
cceectetag

gggecettegt
cagggggacg

tgtttcegett
gcatcagcca
ccecggeactt
gctgegeaag
tcattcaggg
agccggaaca
agcctctceca
cccatggegg
cggatccact
accgcgaaga
acatcatcaa
ctagagaata
ttgggcggga
catatatgga
acgaccccceg
ctttccattg
aagtgtatca
ggcattatgce
tagtcatcge
tceeecceect
atgggggcesy
CEEEECRARE
ttttatggeg
agtcgetgeg
gctctgactg
ctgtaattag
taaagggctc
gtgtgtgegt
gegeggegeg
gceecgeggt
gggggtegage
cccegagttg
gggctegeceg
cctecgggeceg
gaggegegece
ttectttgte
Cg88gcgcgey
gcgtegecege
gctgeetteg

118

ggtggtcgaa
tgatggatac
cgcccaatag
gaacgcccegt
caccggacag
cggeggeate
cccaagcgge
tatcgataag
agttctagag
gtttgtccte
ggaaaccctg
ggaacttcgg
gtctactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
cceceacccecece
EEEELLEEEE
cggagagglg
aggCgrCrEC
ttgecttege
accgegttac
cgettggttt
cgggagggcc
ggggagegece
gggetttgtg
gCcgeeeeesc
aggggglegly
ctgagcacgg
tgeegggegs
gggagggcte
gagccgeage
ccaaatctgg
cgaagcecggtg
gcegeegtee

88ELLLACEE

tgggcaggta
tttcteggea

cagccagtcce
cgtggccage
gtcggtettg
agagcagccg
cggagaacct
ctagcttggg
cggectegac
aaccgcgage
gactactgcg
aataggaact
tattaatagt
acataactta
tcaataatga
gtggactatt
acgcccccta
accttatggg
ggtcgaggtg
aattttgtat
ggegegegcec
cggcggeagce
ggeggeggcec
ccegtgecce
tcccacaggt
aatgacggct
ctttgtgegg
gcgtgeggece
cgctcegegt
tgcgagggga
ggegegeegs
cceggetteg
ggggtggceeg

g8888agees
cattgeccttt

cggagccgaa
cggegecegge
ccttctecat

g8CcagggcCeg

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
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ggttcggett
tettettttt
gcaaagaatt
gcaaagtcat
caaggaaact
acaagcgggc
cctgecececct
gctgtgetet
agaaacagta
tggagaacgc
aggaacagga
cccecacttet
ttttcggecet
ggcegaccga
actttgacct
ccgggtaaag
acttgcttta
tgttgttgtt
aaatttcaca
caatgtatct
ttacgtcccet
gcteccecececeg
cacgggatcg
ggatacgggsg
gcetgggtty
catcaaccag
ggatggggea
aaaaactgcc
cttgtcctat
caattcagtg
cgtgggacat
gccttaagga
aggagcacaa
gtgtctggat
taggactggg
tgaaggectgg
actggccatg
cceecececace

ttgctaaatc

ctggegtgty
cctacagcecte
cgccaccatg
aaactctgcet
cgctcaaaag
cctgetegat
ggaaggcgag
cctetcacat
cgaaaccctg
actgtacgct
gcatcaagta
gaaacaagca
ggaactaatc
cgcecttgac
tgatatgctg
cggeegegac
aaaaacctcc
aacttgttta
aataaagcat
taagggatcc
ccceececgetag
catccccegag
ctttcctetg
aaaaagcttt
caaaggagca
cagcccagge
tccacagcecet
tccteatate
caagggggag
catcacggag
gcaggtgttg
taagaagata
aaaggccaca
gcaagcagaa
acaggcagct
aaaagccctce
tccetcagtg
tccgtgggea

cagcccgace

accggegget
ctgggcaacg
gtgcccaaga
ctggaattac
ctgggagttyg
gccctgecaa
tcatggcaag
CgCLACELRE
gaaaatcagc
ctgtccgeceg
gcaaaagagg
attgagctgt
atatgtggcc
gattttgact
cctgectgacg
tctagatcat
cacacctccc
ttgcagcetta
ttttttcact
ctagagggac
gggcagcage
ccggeagegt
aacgcttctce
aggctgaaag
cagtgctcat
tgcccagage
ccttgggceaa
caacccaaac
tttgctgtga
aggcagatct
agggctelgg
ggatagaagg
gacactgctg
ggggtggaag
ggagaattgce
caagatccce
ccacatcccce
gctgtgecac

ctecceectgge

ctagagccte
tgctggttat
agaagaggaa
tcaatggagt
agcagcctac
tcgagatget
actttctgeg
ctaaagtgca
tcgegttecet
tgggccactt
aaagagagac
tcgaccggcea
tggagaaaca
tagacatgct
ctcttgacga
aatcagccat
cctgaacctg
taatggttac
gcattctagt
agcccecececece
gagccgeeeg
gcggggacag
getgetettt
agagatttag
ccagatccaa
cacatccagc
cctgttcagt
ctccectgte
cattgttggt
tggggataag
gacactctce
acaaagagca
gtccetgtgt
agcttgectg
catgtagatg
aagaccaacc
acagttcttc
tgcagcaccg

acaacgtaag

119

tgctaaccat
tgtgctgtcet
agtctctaga
cggtatcgaa
cctgtactgg
ggacaggcat
gaacaacgcc
tcteggeace
gtgtcagcaa
tacactgggc
acctaccacc
gggagccgaa
gctaaagtgce
cccagceccegat
ttttgacctt
accacatttg
aaacataaaa
aaataaagca
tgtggtttgt
caaagccccece
gggctcceget
ccegggeacg
gagcctgcecag
aatgacagaa
ccecectgeta
ctggecttga
gcgtcaccac
tcagtgtaaa
ctggggtgac
gaagtgcagg
aagtcacagc
agttaaaacc
ctgagcctge
gagagataca
ttcatacaat
ccaacccacc
atcacctcca
ctctttggag
gccattatcet

gttcatgcct
catcattttg
ctggacaaga
ggcctgacga
cacgtgaaga
catacccact
aagtcatacc
cgcccaacag
ggcttctcce
tgcgtattgg
gattctatgce
cctgecettee
gaaagcggceg
gcecttgacg
gacatgctcce
tagaggtttt
tgaatgcaat
atagcatcac
ccaaactcat
agggatgtaa
ccggteegge
gggaaggtgg
acacctgggg
tcatagaacg
tgtgcagggt
atgcctgecag
cctetggggg
gccattecce
acatgtttge
acagcatgga
gttcagaaca
cagcatggag
atgtttgatg
gctgggtcag
cgtcaaatca
caccgtgcecce
gggacggtlga
aaggtaaatc

ctcatccaac

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
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tccaggacgg
cccccaggga
ccgeteeggt
gcacggggaa
tgcagacacc
cagaatcata
tgctatgtge
cttgaatgcce
accaccctct
gtaaagccat
gtgacacatg
gcaggacagc
acagcgttca
aaacccagca
cctgecatgtt
atacagctgg
acaatcgtca
ccacccaccg
ctccagggac
tggagaaggt
tatctctcat
atcagtgata
actttactcc
gaacgtatga
atcagtgata
tttaggcecgtg
cctggagcaa
cgtaaaaagc
aatcgggcetg
agtgccaagc
tctgattggg
gactgctaga
ctctaacgaa
ggtcgaggaa
cgcttatcac
agataaagca
ccattttctg
ccagctggtce

ggacgcaaaa

agtcagtgag
tgtaattacg
ccggegetcee
ggtggcacgg

tggggggata
gaacggcctg

agggtcatca
tgcagggatg
gggggaaaaa
tceeecttgt
tttgccaatt
atggacgtgg
gaacagcctt
tggagaggag
tgatggtgte
gtcagtagga
aatcatgaag
tgcccactgg
ggtgacccce
aaatcttget
ccaactccag
gagaacgtat
ctatcagtga
ccagtttact
gagaacgtat
tacggtgggce
ttccacaaca
ttgtccacca
gacatcggaa
aagaaattta
gcectgetgt
aggcgctata
atggccaagg
gataagaaac
gaaaaatacc
gacctgegge
atcgagggag
cagacataca

gccatcctga

gatggggcetg
tceeteccecee

cceegeatcee
gatcgcttte
cggggaaaaa
ggttgcaaag
accagcagcc
gggcatccac
ctgectecte
cctatcaagg
cagtgcatca
gacatgcagg
aaggataaga
cacaaaaagg
tggatgcaag
ctgggacagg
gctggaaaag
ccatgtccct
ccaccteegt
aaatccagcc
gacggagtca
gaagagttta
tagagaacgt
ccctatcagt
atccagttta
gcctataaaa
cttttgtett
tggctectaa
ctaactcagt
aggtcctggg
tcgactctgg
cceggegaaa
tggacgatag
acgagagaca
ccaccatcta
tgatctatct
atctgaaccc
atcagctgtt
gtgccagget

tcgacctaga
gctaggggea
ccgagecgge
ctctgaacgce
gctttagget
gagcacagtg
caggctgcece
agcctecttg
atatccaacc
gggagtttge
cggagaggea
tgttgaggge
agataggata
ccacagacac
cagaaggggt
cagctggaga
ccctccaaga
cagtgccaca
gggcagctgt
cgaccctecece
glgaggatgg
ctccctatcea
ataaggagtt
gatagagaac
ctcecctatcea
gcagagctceg
ataccaactt
gaaaaagcgg
ggggtegggea
caacaccgat
agagacagct
gaatcgcatc
tttcttteat
tcctatettt
tcatctgege
ggcecetgget
agacaatagc
tgaggaaaac

gtctaagagt

120

gggacagccce
gcagcgagcece
ageglgegssg
ttctcgetge
gaaagagaga
ctcatccaga
agagccacat
ggcaacctgt
caaacctccce
tgtgacattg
gatcttgggg
tctgggacac
gaaggacaaa
tgctggtcecee
ggaagagctt
attgccatgt
tcccecaagac
tcccecacagt
gccactgcecag
ctggcacaac
ggctcaattg
gtgatagaga
tactccctat
gtatctacag
gtgatagaga
tttagtgaac
tcegtaccac
aaggtggaca
gtcattactg
aggcactcca
gaagcaacta
tgctacctge
cggetlggagg
ggaaacattg
aagaaactgg
cacatgatta
gatgtggaca
cctattaatg
agaaggcetgg

ccccccaaag
gceegggget
gacagccegg
tctttgagce
tttagaatga
tccaacccecece
ccagcctgge
tcagtgcgte
ctgtctcagt
ttggtctggg
ataaggaagt
tctccaagte
gagcaagtta
tgtgtctgag
gcctggagag
agatgttcat
caaccccaac
tcttecatcac
caccgctcett
gtaaggccat
tttactccct
acgtatgcag
cagtgataga
tttactccct
acgtataagc
cgtcagatcg
ttcctaccct
agaaatactc
acgagtacaa
tcaagaaaaa
gactgaaaag
aggagatttt
aatcattcct
tggacgaggt
tggactctac
agttcagagg
agctgttcat
catctggegt

agaacctgat

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
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cgctcagetg
gggactgaca
gagcaaggac
cgcagacctg
gcgggtgaac
cgagcaccat
gtacaaggaa
agcttcacag
cgaggaactg
taacggctcce
ggaagacttc
ccggatcccet
acggaaatct
ttccgecacag
agtgctgect
ggtgaaatac
agctatcgtg
ggactacttc
atttaacgct
cctggacaac
tgaggatcgce
ggtgatgaaa
gatcaacggc
tggetteget
ggatatccag
cctggeeggg
gctggtgaaa
aaatcagacc
aggcattaag
gcagaatgag
ggagctggat
cctgaaagat
gagtgataat
gctgaatgece
gggtctgtcea
gatcacaaag
tgacaaactg
cagaaaggat

cgcatacctg

ccaggcgaaa
cctaacttca
acttatgacg
ttcetggeceg
accgagatta
caggatctga
atcttetttg
gaggaattct
ctggtgaaac
atcccccacce
tacccatttc
tactatgtgg
gaggaaacaa
tctttcatcg
aagcacagtc
gtcaccgagg
gacctgectgt
aagaaaattg
tctctgggaa
gaggaaaatg
gaaatgatcg
cagctgaagce
attcgggaca
aacagaaatt
aaggcacagg
tceeccegecea
gtcatgggcea
acacagaaag
gaactgggat
aagctgtatc
attaaccgac
gacagcattg
gtccctteag
aaactgatca
gaactggaca
cacgtcgcete
atccgegaag
ttccagttet
aacgcagtgg

agaaaaacgg
agagcaattt
atgacctgga
ctaagaatct
caaaagcccce
ccctgetgaa
atcagagtaa
acaagtttat
tgaatcgcga
agattcatct
tgaaggataa
ggccectgge
tcactccttg
agagaatgac
tgctgtacga
ggatgaggaa
ttaaaaccaa
aatgtttcga
cctaccacga
aggatatcct
aggaacggct
gaagaaggta
aacagagtgg
ttatgcagct
tgtcegggea
tcaagaaagg
ggcataagcc
gacagaagaa
cccagatcecet
tgtactatct
tgtctgatta
acaataaggt
aggaagtggt
cacagcgaaa
aagcaggctt
agattctgga
tgaaggtcat
acaaagtcag

tcgggaccge

cctgtttgga
tgatctggce
taacctgctg
gtctgacgcet
tctgtcaget
ggcactggtg
gaacgggtac
caaacctatt
ggacctgetg
gggagagctg
ccgegagaag
aaggggtaat
gaacttcgag
aaacttcgac
gtatttcaca
gceegecette
tcgcaaggtg
ttctgtggag
tctgctgaag
ggaagacatt
gaaaacttat
caccggetgg
aaagactatc
gattcacgat
gggtgactct
tattctgcag
agaaaacatc
cagcecgegag
gaaagagcac
gcagaatggg
cgacgtggat
gctgaccegg
caagaaaatg
gtttgataac
catcaagcga
tagcaggatg
tactctgaag
ggagatcaac

cctgattaag

121

aatctgattg
gaggacgcta
gctcagatcg
atcctgctga
agcatgatca
cgccagceagce
gceggttata
ctggagaaga
cgcaagcagc
cacgcaatcc
atcgaaaaaa
tceegetttg
gaagtggtcg
aaaaacctgc
gtctataacg
ctgagcggtg
acagtcaagc
atcagtggcecg
atcattaagg
gtgctgacce
gcccatetgt
ggacgactga
ctggactttce
gacagcctga
ctgcacgagce
accgtgaagg
gtgattgaga
cggatgaaaa
cctgtggaaa
cgggatatgt
catatcgtcc
agtgacaaaa
aagaactact
ctgactaaag
cagetggtgg
aacacaaagt
tcaaaacttg
aattatcacc

aaatacccca

cactgtcact
aactgcagct
gagatcagta
gtgatattct
agagatatga
tgcceccgagaa
ttgacggcegg
tggacggcac
ggacatttga
tgcgacgaca
ttctgacctt
cctggatgac
ataagggagc
caaatgagaa
aactgactaa
aacagaagaa
agctgaagga
tcgaagacag
ataaagactt
tgacactgtt
tcgatgacaa
gcagaaagct
tgaaatcaga
ccttcaaaga
atatcgcaaa
tggtcgatga
tggccecegega
ggatcgagga
acactcagct
acgtggacca
cacagtcatt
accgaggaaa
ggagacagct
ctgagagagg
agaccagaca
acgatgagaa
tgagcgactt
atgctcatga
aactggagag

10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
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cgaattcgtg
gcaggaaatt
taagactgag
cggecgagacc
cctgtccatg
taaggaatca
ggatcccaag
cgcaaaggtg
cactattatg
ctataaggaa
ggaaaacgga
ggccctgecet
aggctcccecce
ggacgagatc
tctggataag
cgaaaatatc
ttttgacact
cctgattcac
gggcgaccte
ggagaatcct
ggtggtgecce
cggcgagggc
cggcaagcetg
cttcgeeege
aggctacgtc
cgaggtgaag
caaggaggac
ctatatcacc
catcgaggac
cggeceecegtg
ccccaacgag
tctcggeatg
ctgtgectte
tggaaggtgce
tgagtaggtg
gggaagacaa
gaaccagctg
agttcctatt

acgtccctee

tacggtgact
ggaaaagcca
atcaccctgg
ggagaaatcg
cctcaagtga
attctgccca
aaatatgggg
gagaagggga
gagaggagct
gtgaagaaag
aggaagcgaa
tctaagtacg
gaggataacg
attgaacaga
gtcctgageg
attcatctgt
accatcgatc
cagagcatta
gagggaagcg
ggcccageac
atcctggteg
gagggcgatg
ccegtgececet
taccccgacce
caggagcgcea
ttcgagggeg
ggcaacatcc
gccgacaage
ggcagcecgtge
ctgetgececeg
aagcgcecgatc
gacgagctgt
tagttgccag
cactcccact
tcattctatt
tagcaggcat
gggctegate
ccgctagecet

cccgetaggg

ataaggtgta
ccgctaagta
caaatgggga
tgtgggacaa
atattgtcaa
aacggaactc
gtttcgactce
aaagcaagaa
ccttcgagaa
acctgatcat
tgctggeate
tgaacttcct
aacagaaaca
ttagcgagtt
catacaacaa
tcactctgac
ggaaacgata
ccggectgta
gagagggcag
cgggatccat
agctggacgg
ccacctacgg
ggcccacccet
acatgaagca
ccatcttett
acaccctggt
tggggcacaa
agaagaacgg
agctcgecga
acaaccacta
acatggtcct
acaagtaaac
ccatctgttg
gtcctttecet
ctgggeeety
gctggggaty
ctctagttgg
agagggacag
gcagcagcega

cgatgtcaga
tttecttttac
aatccgaaag
gggtagggat
gaaaacagag
tgataagctg
cccaacagtg
actgaaatcc
gaaccccatce
taaactgcca
cgcaggagag
gtatctgget
gctgtttgtg
ctccaaaaga
acacagagat
caacctggga
cacatccact
tgaaacaagg
aggaagtctg
ggtgagcaag
cgacgtaaac
caagctgacc
cgtgaccacc
gcacgacttce
caaggacgac
gaaccgcatc
gctggagtac
catcaaggtg
ccactaccag
cctgagcacc
gctggagtte
ctaatctagc
tttgecececte
aataaaatga
gggtlggggea
cggtgggete
cgegtecatgg
cceeececececea

gCCgCccggy

122

aaaatgatcg
tcaaacatca
agaccactga
tttgccacag
gtgcagactg
atcgcccgaa
gcttactctg
gtcaaggagc
gattttctgg
aagtacagcc
ctgcagaagg
agccactacg
gagcagcaca
gtgatcctgg
aagccaatca
gcccectgeag
aaggaggtlgc
attgacctgt
ctaacatgcg
ggcgaggage
ggccacaagt
ctgaagttca
ttcacctacg
ttcaagtccg
ggcaactaca
gagctgaagg
aactacaaca
aacttcaaga
cagaacaccc
cagtccgcecce
gtgaccgeceg
agctcgcectga
cceegtgecet
ggaaattgca
ggacagcaag
tatggcttct
tccatatgaa
aagcccccag

gcteegetee

ccaagagtga
tgaatttctt
ttgagactaa
tgcgcaaggt
gcggattcag
agaaagactg
tcctggtggt
tgctgggtat
aggctaaagg
tgtttgaget
gtaatgaact
agaagctgaa
agcattatct
ctgacgcaaa
gggagcaggce
ccttcaagta
tggacgctac
ctcagctggg
gtgacgtcga
tgttcaccgg
tcagcgtgte
tctgcaccac
gcgtgecagtg
ccatgcccega
agacccgege
gcatcgactt
gccacaaggt
ccecgecacaa
ccatcggega
tgagcaaaga
ccgggatcac
tcagcctcega
tcettgacce
tcgecattgte
ggggaggatt
gaggcggaaa
tatccteett
ggatgtaatt

ggtceggege

12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
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tceececgea
cgggatcget
atacggggaa
ctgggttgcea
tcaaccagca
atggggcatc
aaactgcctc
tgtcctatca
attcagtgca
tgggacatgc
cttaaggata
gagcacaaaa
gtctggatgce
ggactgggac
aaggctggaa
tggccatgte
ccececaccte
gctaaatcca
caggacggag
caagacgtgt
tataataagt
atcttaaaag
tcaaaatcag
ctgagatgtc
tcaagaatgc
ctttactcga
tggggtaccg
gegggtegee
actgggaaaa
gctggegtaa
atggcgaatg
aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
<210> 14

tceecgagee
ttcctetgaa
aaagctttag
aaggagcaca
gcccaggetg
cacagcctce
ctcatatcca
agggggagtt
tcacggagag
aggtgttgag
agaagatagg
aggccacaga
aagcagaagg
aggcagcetgg
aagccctcca
cctcagtgee
cgtgggcagce
gcccgaccecet
tcagtgagga
aatgctttta
tatcacgtaa
tcacgtaaaa
tgacacttac
ctaaatgcac
atgcgtcaat
cctaaacttt
agctcttaat
ctatagtgag
ccetggegtt
tagcgaagag
gcaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cceeegattt
agcgaaagga

cacacccgcc

ggcagcegtge
cgcttctege
gctgaaagag
gtgctcatce
cccagagccea
ttgggcaacc
acccaaacct
tgctgtgaca
gcagatcttg
ggctctggga
atagaaggac
cactgctggt
ggtggaagag
agaattgcca
agatccccaa
acatccccac
tgtgccactg
cceetggeac
tggggctgga
ttatatatta
gtagaacatg
gataatcatg
cgcattgaca
agcgacggat
tttacgcaga
aaacacgtca
taaggcgcege
tcgtattaca
acccaactta
gceegeacceg
agcgttaata
caataggccg
agtgttgttce
gggcgaaaaa
tttttggggt
agagcttgac
gegggegeta
gcgettaatg

ggggacagcec
tgetctttga

agatttagaa
agatccaacc
catccagcct
tgttcagtgce
cceetgtete
ttgttggtcet
gggataagga
cactctccaa
aaagagcaag
ccctgtgtet
cttgcectgga
tgtagatgtt
gaccaacccce
agttcttcat
cagcaccget
aacgtaaggc
tccgaagcecag
gtcacgatat
aaataacaat
cgtcattttg
agcacgcctce
tcgegetatt
ctatctttct
tagaatcttc
cggggaggtt
attcactggc
atcgccttge
atcgccctte
ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgecg
ggggaaagcce
gggegetgge
cgecegetaca

123

cgggeacggg
gcctgcecagac
tgacagaatc
ccctgetatg
ggccttgaat
gtcaccaccc
agtgtaaagc
ggggtgacac
agtgcaggac
gtcacagcgt
ttaaaaccca
gagcctgeat
gagatacagc
catacaatcg
aacccaccca
cacctccagg
ctttggagaa
cattatctct
ctccagceccta
ctataacaag
ataattatcg
actcacgcegg
acgggagctc
tagaaagaga
agggttaaaa
gtttgacaaa
ccctttagtg
cgtegtttta
agcacatccce
ccaacagttg
attcgcgtta
aatcccttat
caagagtcca
gggegatgge
taaagcacta
ggcgaacgtly
aagtgtagcg
gggegegtea

gaaggtggca
acctgggges
atagaacggc
tgcagggtca
gcctgeaggg

tctgggggaa
cattccccect

atgtttgcca
agcatggacg
tcagaacagc
gcatggagag
gtttgatggt
tgggtcagta
tcaaatcatg
ccgtgeccac
gacggtgacc
ggtaaatctt
catccaactc
cacaatcgcet
aaaatatata
tatgagttaa
tcgttatagt
caagcggcega
gagcaatatt
aagatttgcg
aaccacattg
agggttaatt
caacgtcgtg
cctttecgeca
cgcagectga
aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctge
g 17331

15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
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<211> 17575
<212> DNA

213> N3

<220>

223> G ZZER

<400> 14

gtggcacttt
caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtctceg
ttatctacac
taggtgcecte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga

aagcggaaga

tcggggaaat
tcegeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgce
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggceaacaa
ggccecetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca
aactggcttc
ccaccacttc
agtggetget
accggataag
gcgaacgacece
tccecgaaggg
cacgagggag
cctetgactt
cgccageaac
ctttcetgeg
taccgcetcege

gcgeccaata

glgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagage
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gegeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatccectg
cgecagecegaa

cgcaaaccgc

ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgcce
ataagtcgtg
cgggcetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgageg

ctctecececege

124

tttattttte
gcttcaataa
tceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggticg
acagcgtgag
gglaagcgge
gtatctttat
ctcgtcaggg
ggecettttge
taaccgtatt
cagcgagtca

gcgttggeceg

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegegs
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtceg
gggeggagece
tggeettttyg
accgectttg
glgagcgagg
attcattaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
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gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgcegecea
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggcecatca
ccaagcggcec
gttcctcace
acgtgectget
tgegettttg
ccctgagcecce
aagcgaagga
cagcggtget
tgcacgacgce
gegegaages
tgcgagecag

tccagactge

cgacaggttt
cactcattag
tgtgagegga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
tccteatttt
g888agLLLC
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtlag
ttctcggceag
agccagtccc
gtggccagece
tcggtettga
gagcagccga
ggagaacctg
ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gccecectgage
gcaaagctgce
gtccatctge
gagctgeggg
gccaccaaag
aggccacttg
cttgggaaaa

cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatcecece
cceeacccecce
attaggaaag
aaacaacaga
attgatcccce
gagcggegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaagglg
ttceegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
atactatgcc
aggccceggag
aatgccgggce
ccgeeeeegg
tattggccge
acgagactag
gegegeeeeea
aacggagccg
tgtagcgcca

gcgecetececee

aagcgggceag
ctttacactt
acacaggaaa
aacctccccet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggceaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcagce
agatgacagg
agtgacaacg
cgetgeceteg
cgggegececee
tgcccagtca
atcttgttca
gatatactat
atgaggaaga
ctccggagga
acccaccccet
tgcceccaaag
tgagacgtgc
acttcctgac
gttggecgecet
agtgcccage

tacccggtag

125

tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgeegtegg
tgctettegt
tcgatgcgat
cgecgeattg
agatcctgcece
tcgagcacag
tcctgecagtt
tgcgctgaca
tagccgaata
atggccgatc
gcegatgatt
ggagaacagc
ccttcgggeg
tceccagecetce
gcctaccege
tacttccatt
taggggagga
accggtggat

ggggetgeta
acaccccaca

gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctcte
ataaaataag
attgattatt
ttctttecge
cccaatccte
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtce
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcetetecac
ccatggttta
aattgtcaac
geggeagacg
ccegeececege
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
glggaatgty
aagcgcatgce

gtgggtggce

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
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tagggacagg
tagtaatcaa

cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccce
gtatttattt
cgceaggegg
cagccaatca
ggccctataa
cceegeteeg
agglgagegg
ggctegttte
gCELLELLLLA
ggcecegeget
gegtgtgege
gggaacaaag
gcggtlegggce
ttcgggtgeg
gcggeagglg
gEEECECELC
cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
geggggticg
gcettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgctgtg
acagagaaac
tccetggaga
ttggaggaac

atgcccccac

attgcaactc
ttacggggtc
atggcccgec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g8CELLLCEE
gagCgECLCy
aaagcgaage
cgeegeceteg
gCgLLaAcCLLC
ttttctgtgg
geggeteggg
gceeggegge
gaggeLagcy
gctgegtgeg
tgtaacccce
gggceteegtg
ggggtlgeegg
ggceeceggag
aatcgtgcga
gaggCgCcgc
gaaatgggceg
cctegggget
gcttetggeg
ttttcctaca
aattcgccac
tcataaactc
aactcgctca
gggeccectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca

ttctgaaaca

cagtctttct
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tcactctecece
tattttgtge
ggcgaggggce
ctccgaaagt
gCECELCELE
cgeegeecege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcget
CEEBCCEEERE
gggtgtgtge
ccetgeaccce
cggggegleg
gCEEEECELE
cgeeggegge
gaggegcegeag
cgcaccccect
gggagggect
geegeagegee
tgtgaccgge
gcteetggge
catggtgcce
tgctctggaa
aaagctggga
cgatgccctg
cgagtcatgg
acatcgcgac
cctggaaaat
cgetetgtec
agtagcaaaa

agcaattgag

tcttcttggg
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
catctccecece
agcgatgggg
ggggegegegce
ttccttttat
cgggagtege
cceggetetg
cgggctgtaa
gccttaaagg
gtgtgtgtgt
gegggegegg
cggtgececceg
gtgggggegt
cccteececga
cgeggggcete
gcegecetegg
tgtcgaggeg
ggacttcctt
ctagcgggceg
tcgtgegtceg
gacggctgcece
ggctctagag
aacgtgctgg
aagaagaaga
ttactcaatg
gttgagcagce
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
geegtgggece
gaggaaagag
ctgttcgacc

126

cgggagtcac
tggagttccg
ccecgecceatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetecceceac
gCEEELRERE
gaggceggaga
ggcgaggegg
tgegttgecet
actgaccgcecg
ttagecgettg
gctccegggag
gegtggggag
cgeggggcett
cggtlgegees
gagcagegges
gttgctgage
geegtgecegg
gCCgEgLagy
cggegageceg
tgtcccaaat
cgggegaage
ccgegeegee
ttcggegees
cctetgetaa
ttattgtget
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact

agacacctac

ggcagggage

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
gEEEELCLECE
ggtgeggegsg
cggeggegge
tcgeceecegtg
ttactcccac
gtttaatgac
ggccetttgt
cgeegegtge
tgtgegetece
gggctgegag
tgtgggegeg
acggccegge
gcgeggegty
gcteggggga
cagccattgce
ctggcggage
ggtgeggege
gtcceettet
acggggcags
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtca
cacccgececea
gcaaggctte
gggetgegta
caccgattct

cgaacctgcce

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
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ttectttteg
ggegggecega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecce
glggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecettgte
ttgccaatte
tggacgtgeg
aacagcctta
ggagaggage
gatggtgtct
tcagtaggac
atcatgaagg
gcceccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctcegete
ccgggeacgsg
agcctgcaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga

gcctggaact
ccgacgecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
cccectecececceg
ccegeatcece
atcgcetttcee
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgcctectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggc
ctggaaaagc
catgtcccte
cacctcegtg
aatccagccc
acggagtcag
gggatgtaat
cggteeggeg
ggaagglggce
cacctggggg
catagaacgg
gtgcagggtc
tgcctgeagg
ctctggggga
ccattcccecce
catgtttgcee

cagcatggac

aatcatatgt
tgacgatttt
gctgectget
cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcag
cgagccggea
tctgaacget
ctttaggctg
agcacagtgc
aggctgccceca
gcetecttgg
tatccaaccc
ggagtttgct
ggagaggcag
gttgagggcet
gataggatag
cacagacact
agaagggglg
agctggagaa
cctccaagat
agtgccacat
ggcagcectgtg
gaccctcececce
tgaggatggg
tacgtccctce
ctceeceege
acgggatcgce
gatacgggga
cctgggttge
atcaaccagc
gatggggceat
aaaactgcct
ttgtectatce
aattcagtgce

gtgggacatg

ggcctggaga
gacttagaca
gacgctcttg
tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagcccce
cagcgageceg
gcgtgegees
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctccce
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtececet
gaagagcttg
ttgccatgta
ccccaagacce
ccccacagtt
ccactgcagce
tggcacaacg
gctgtegace
ccecegetagg
atccccgage
tttcctetga
aaaagcttta
aaaggagcac
agcccagget
ccacagcctce
cctcatatcee
aagggggagt
atcacggaga

caggtgttga

127

aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cccccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac
ccaacccccet
cagcctggece
cagtgcgtca
tgtctcagtg
tggtetgees
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctettt
taaggccatt
tagagggaca
ggcagcagceg
cggeagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gcecagagece
cttgggcaac
aacccaaacc
ttgectgtgac
ggcagatctt
gggctetggg

gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgecatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee
agccgeeegg
cggggacagce
ctgetetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceecetgtet
attgttggte

ggggataagg
acactctcca

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
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agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgecctgga
ccctecgtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gcgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga

cctteecggat

ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctcecctatcea
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
gctggecate
aagcaagaaa
tggggeectg
tagaaggcgce
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatcccce
cttctaccca

cccttactat

ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatcce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcc
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga
taccccacca
cggectgatet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc

tttctgaagg
gtggggccece

aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctcagtge
ccgtgggeag
agcccgacce
glcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactccct
aaaagcagag
tcttatacca
ctaagaaaaa
cagtgggglg
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatct
atctggcececet
acccagacaa
tgtttgagga
ggctgtctaa
acggecetgtt
attttgatct
tggataacct
atctgtctga
ccectetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga

ataaccgcga

tggcaagggsg

128

gatagaagga
acactgetgg
ggglggaaga
gagaattgcce
aagatcccca
cacatccccea
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
gcggaaggtyg
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggcectg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggceegaggac
gctggeteag
cgctatectg
agctagcatg
ggtlgegeeag
gtacgccggt
tattctggag
gctgegeaag
gctgecacgea
gaagatcgaa

taattcccege

caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactgce
atcggagatc
ctgagtgata
atcaagagat
cagctgcecceceg
tatattgacg
aagatggacg
cagcggacat
atcctgcecgac
aaaattctga

tttgectgga

9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
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tgacacggaa
gagctteccge
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat
caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
gtgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa

aactggccct

atctgaggaa
acagtctttc
gcctaagceac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcttetetg
caacgaggaa
tcgcgaaatg
gaaacagctg
cggecattcgg
cgctaacaga
ccagaaggca
cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtccct
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgce
ggatttccag
cctgaacgcea
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
gglggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttctaag

acaatcactc
atcgagagaa
agtctgctgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatgc
caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagattce
gaagtgaagg
ttctacaaag
gtggteggga
gactataagg
gccaccgeta
ctggcaaatg
atcgtgtlggsg
gtgaatattg
cccaaacgga
gggggtiteg
gggaaaagca
agctcctteg
aaagacctga
cgaatgctgg
tacgtgaact

cttggaactt
tgacaaactt
acgagtattt
ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcctgtatet

129

cgaggaagtg
cgacaaaaac
cacagtctat
cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc
ctctctgcecac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatgccatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgee
agaggtgcag
gctgategece
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag

ggctagcecac

gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca
gagcatatcg
aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcecg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg

tacgagaagc

11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
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tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tggggggcega
tcgaggagaa
ccggggtggt
tgtccggega
ccaccggcaa
agtgcttcge
ccgaaggcta
gegeegaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecce
aagaccccaa
tcactctcgg
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
gaaagaacca
ccttagttce
aattacgtcc
gcgetececece
ggcacgggat
ggggatacgg
cggeetgggt
gtcatcaacc
agggalggges
ggaaaaactg
cccttgtecet
gccaattcag
gacgtgggac
cagccttaag

agaggagcac

cccegaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagc
cctecgaggga
tcetggeccea
gcccatecetg
gggegagggce
gctgeccegtg
ccgetaccce
cgtccaggag
gaagttcgag
ggacggcaac
caccgecegac
ggacggcagce
cgtgectgetg
cgagaagcgce
catggacgag
cttctagttg
gtgccactce
ggtgtcattc
acaatagcag
gctggggete
tattccgcecta
ctcccececget
cgcatccceeg
cgctttecte
ggaaaaagct
tgcaaaggag
agcagcccag
catccacagce
cctectecata
atcaagggeg
tgcatcacgg
atgcaggtgt
gataagaaga

aaaaaggcca

aacgaacaga
cagattagcg
agcgcataca
ctgttcactc
gatcggaaac
attaccggcc
agcggagagy
gcaccgggat
glcgagetgg
gatgccacct
ccctggecceca
gaccacatga
cgcaccatct
ggcgacacce
atcctggggc
aagcagaaga
gtgcagctcg
ccecgacaacc
gatcacatgg
ctgtacaagt
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
gatcctctag
gcctagaggg
aggggcagcea
agccggeage
tgaacgcttce
ttaggctgaa
cacagtgctc
gctgeccaga
ctcettggge
tccaacccaa
agtttgetgt
agaggcagat
tgagggcetcet
taggatagaa

cagacactgce

aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
gcagaggaag
ccatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga
aaacctaatc
gttgtttgce
tcctaataaa
ggtggeeteg
gatgcggleg
ttggecgegte
acagccccece
gcgagecegece
gtgeggggac
tcgetgetet
agagagattt
atccagatcc
gccacatcca
aacctgttca
acctccceccetg
gacattgttg
cttggggata
gggacactct
ggacaaagag

tggtceetgt

130

tgtggagcag
aagagtgatc
agataagcca
gggagcccect
cactaaggag
aaggattgac
tctgctaaca
caagggcgag
aaacggccac
gaccctgaag
caccttcacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
tagcagctcg
cctececcecegt
atgaggaaat
ggcaggacag
gctctatgge
atggtccata
cccaaagccce
cggggeteceg
agcccgggea
ttgagcctge
agaatgacag
aacccccectge
gceetggeett
gtgcgtcace
tctcagtgta
glctggggty
aggaagtgca
ccaagtcaca
caagttaaaa

gtctgagect

cacaagcatt
ctggctgacg
atcagggagc
gcagccttca
glgetggacg
ctgtctcage
tgcggtgacg
gagctgttca
aagttcagcg
ttcatctgea
tacggcgtgce
tccgecatge
tacaagaccc
aagggcatcg
aacagccaca
aagacccgcce
acccccatcg
gcectgagea
gcegeeggga
ctgatcagcce
gcetteettg
tgcatcgcat
caagggeeag
ttctgaggceg
tgaatatcct
ccagggatgt
ctccggtecg
cggggaaggt
agacacctgg
aatcatagaa
tatgtgcagg
gaatgcctge
accctcetggg
aagccattcc
acacatgttt
ggacagcatg
gcgttcagaa
cccagecatgg

gcatgtttga

13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
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tggtgtetgg
agtaggactg
catgaaggct
ccactggcca
gacccceeca
tcttgctaaa
actccaggac
cgctcaagac
tatatataat
ttaaatctta
tagttcaaaa
gcgactgaga
tatttcaaga
tgcgetttac
attgtggggt
aattgcgggt
cgtgactggg
gccagcetgge
ctgaatggcg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgegtaa
<210> 15

Q211>
212>
213>
220>
223>
<400> 15

gtggcacttt

DNA

caaatatgta
ggaagagtat
gceetteetgt
tgggtgeacg
ttcgececcega

17950

atgcaagcag
ggacaggcag
ggaaaagccce
tgtccctecag
cctecgtggg
tccagececga
ggagtcagtg
gtgtaatgct
aagttatcac
aaagtcacgt
tcagtgacac
tgtcctaaat
atgcatgcgt
tcgacctaaa
accgagctcet
cgcectatag
aaaaccctgg
gtaatagcga
aatggcaaat
gctecattttt
ccgagatagg
actccaacgt
caccctaatc
ggagccceceeg
agaaagcgaa

ccaccacacc

NI

TR 2 H IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgcetcac
agtgggttac
agaacgtttt

aaggggtgga
ctggagaatt

tccaagatcce
tgccacatce
cagctgtgce
cccteecectg
aggatggggc
tttattatat
gtaagtagaa
aaaagataat
ttaccgcatt
gcacagcgac
caattttacg
ctttaaacac
taattaaggc
tgagtcgtat
cgttacccaa
agaggcccge
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagegeec
cgeegegett

gtgcgceggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg

ccaatgatga

agagcttgcec
gccatgtaga
ccaagaccaa
ccacagttct
actgcagcac
gcacaacgta
tggatccgaa
attagtcacg
catgaaataa
catgcgtcat
gacaagcacg
ggattcgcecge
cagactatct
gtcatagaat
gegeegggega
tacaattcac
cttaatcgcce
accgatcgcec
aatattttgt
gccgaaatceg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggege
aatgcgccge

cccctatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag

gcacttttaa

131

tggagagata
tgttcataca
ccccaacccea
tcatcacctc
cgetetttgg
aggccattat
gcagctccag
atatctataa
caatataatt
tttgactcac
cctcacggga
tatttagaaa
ttctagggtt
cttcgtttga
ggttcecettt
tggeegtegt
ttgcagcaca
cttcccaaca
taaaattcgce
gcaaaatccce
ggaacaagag
atcagggcga
gccgtaaage
agccggegaa
tggcaagtgt
tacagggcgce

tttattttte
gcttcaataa
teeetttttt
aaaagatgct
cggtaagatc
agttctgcta

cagctgggte
atcgtcaaat
cccaccgtge
cagggacggtl
agaaggtaaa
ctctecatcca
cctacacaat
caagaaaata
atcgtatgag
gcggtegtta
gctccaageg
gagagagcaa
aaaaaagatt
caaaaaccac
agtgagggtt
tttacaacgt
tcceecttte
gttgcgcage
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcegaga
agcggtcacg
gtcag 1757hH

16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520

taaatacatt 60

tattgaaaaa

gcggeatttt

120
180

gaagatcagt 240
cttgagagtt 300

tgtggcgegg 360
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tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgceettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtctceg
ttatctacac
taggtgccte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagageg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcege
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt

ctcagaagcc

tattgacgce
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttcet
accgctacca
aactggcttc
ccaccacttc
agtggctget
accggataag
gcgaacgacece
tcccecgaaggg
cacgagggag
cctetgactt
cgccageaac
ctttcctgeg
taccgcetcege
gcgeccaata
cgacaggttt
cactcattag
tgtgagegga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt

atagagccca

gggcaagagce
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgecageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccecetg
cgcagccgaa
cgcaaaccgce
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage

ccgeatccecece

aactcggtcg
aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggce
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttceca
tttttctgeg
gtttgcecgga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttccet
attctgtgga
cgaccgageg
ctctcececege
aagcgggcag
ctttacactt
acacaggaaa
aacctccecet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgectg

132

ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggtteg
acagcgtgag
ggtaagceggce
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gegttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgc
ccccagetgg
ctattgtctt

tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagece
tggeettttg
accgectttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttcttteege

cccaatecte

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
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ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgcegececa
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggcatca
ccaagcggcc
gttcctecacce
acgtgctget
tgecgettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgce
gcgegaaggg
tgcgagccag
tccagactge
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccece
gtatttattt
cgccaggegs
cagccaatca

ggccectataa

tcetgececcea
tectecatttt
g888agLLLC
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtag
ttctcggcecag
agccagtccc
gtggccagcee
tcggtcettga
gagcagccga
ggagaacctg
ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gcecctgage
gcaaagctgce
gtccatctge
gagctgeggsg
gccaccaaag
aggccacttg
cttgggaaaa
attgcaactc
ttacggggte
atggcccegec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g88CLLLECEE
gagegegeegeg
aaagcgaagc

cceecacccecce
attaggaaag
aaacaacaga
attgatcccc
gagcggcegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttcecegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
atactatgcc
aggecegeag
aatgccgggce
ccgeeeeegg
tattggccege
acgagactag
gCgELELELa
aacggagccg
tgtagcgcca
gcgecetecece
cagtctttcet
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tcactctecee
tattttgtge
ggcgageeec
ctccgaaagt

8CECEECEEE

cagaatagaa
gacagtggga
tggctggceaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcagce
agatgacagg
agtgacaacg
cgetgeceteg
cgggegececee
tgcccagtcea
atcttgttca
gatatactat
atgaggaaga
ctccggagga
acccacccct
tgccccaaag
tgagacgtgce
acttcctgac
gttggcgecet
agtgcccagce
tacccggtag
tcttettggg
agcccatata
cccaacgacc
gggactttce
catcaagtgt
gcetggeatt
gtattagtca
catctcececee
agcgatggeg
gELLECLLLELC
ttccttttat

cgggagtcge

133

tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgeegtegg
tgctecttegt
tcgatgcgat
cgecgeattg
agatcctgcece
tcgagcacag
tcctgecagtt
tgcgctgaca
tagccgaata
atggccgatc
gcegatgatt
ggagaacagc
ccttcgggeg
tcccagecte
gcctacccege
tacttccatt
taggggagga
accggtggat
ggggctgeta
acaccccaca
cgggagtcac
tggagttccg
ccecgeccecatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetececceac
gCLLLLLELEE
gaggeggaga
ggcgagecegs
tgcgttgecet

tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtc
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggcecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcctetecac
ccatggttta
aattgtcaac
gcggeagacg
ccegeececge
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
glggaatgtg
aagcgcatgce
gtgggtggcece
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
gggeeeceecy
ggtlgeggegsy
cggcggcegsc
tcgeeeegtg

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
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cceegeteeg
agglgagegg
ggctegttte
gCELLLLLLA
ggcecegeget
gegtgtgege
gggaacaaag
gcggtleggge
ttcgggtgeg
gcggeagglg
gE8BECLECLLC
cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
gcggggtteg
gcettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgetgtg
acagagaaac
tccectggaga
ttggaggaac
atgcccccac
ttecctttteg
ggegggeega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecee
glggcacggg
ggggggatac

cgeegeceteg
gCggracgec
ttttctgtgg
geggeteggg
gceeggegge
gaggeLagcy
gctgegtgeg
tgtaaccccce
gggceteegtg
ggggtlgeegg
ggccceceggag
aatcgtgcga
gaggcgecege
gaaatgggceg
cctegggegcet
gcttetggeg
ttttcctaca
aattcgccac
tcataaactc
aactcgctca
gggcectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gcetggaact
ccgacgcecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
ccetececececeg
ccegeatece

atcgctttee
ggggaaaaag

cgeegeecege
ccttetecte
ctgecgtgaaa
gggtgegtge
tgtgagcgcet
CEEBCCLEERE
gggtgtgtge
ccetgeaccee
cggggegteg
gCELELCELE
cgeeggegge
gagggegeag
cgcaccccect
gggagggect
gCCgCageesr
tgtgaccgge
gcteetggge
catggtgcce
tgctctggaa
aaagctggga
cgatgccecctg
cgagtcatgg
acatcgcgac
cctggaaaat
cgctetgtee
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgeetget
cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcecag
cgagcceggea
tctgaacgcet
ctttaggcectg

cceggetetg
cgggctgtaa
gccttaaagg
gtgtgtgtgt
gCELECLECEE
cggtgecececeg
glgggegeet
ccetecceega
cgeggggcete
gcegecetegg
tgtcgaggeg
ggacttcctt
ctagcgggcg
tcgtgegtceg
gacggctgcce
ggctctagag
aacgtgctgg
aagaagaaga
ttactcaatg
gttgagcagc
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggee
gaggaaagag
ctgttcgacc
ggccetggaga
gacttagaca
gacgctcttg
tcataatcag
tceecectgaa
cttataatgg
cactgcattc
ggacagcccee
cagcgageceg
geglgeggee
tctegetget

aaagagagat

134

actgaccgcecg
ttagecgettg
gctecgggag
gegtggggag
cgeggggcett
cgglgegeee
gagcagegges
gttgctgage
geegtgeegg
geceggggagg
cggegageceg
tgtcccaaat
cgggegaage
ccgegecegee
ttcgggeeee
cctcectgetaa
ttattgtget
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tccetgtgtcea
actttacact
agacacctac
ggcagggage
aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cceccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac

ttactcccac
gtttaatgac
ggcecetttgt
cgeegegtge
tgtgegetece
gggctgegag
tgtgggegeg
acggccegge
gcggggegte
gcteggggga
cagccattgce
ctggecggage
ggtgeggege
gtcceettet
acgggecage
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtceca
cacccgcececea
gcaaggctte
gggcetgegta
caccgattct
cgaacctgcece
gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcetceggte
cacggggaag
gcagacacct

agaatcatag

5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
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aacggcctgg
gggtcatcaa
gcagggatgg
ggggaaaaac
cceceettgte
ttgccaattce
tggacglggg
aacagcctta
ggagaggage
gatggtgtct
tcagtaggac
atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctccecgete
ccgggeacgg
agcctgcaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccce
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt

gttgcaaagg
ccagcagcce
ggcatccaca
tgcetectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggce
ctggaaaagc
catgtcccte
cacctcecgtg
aatccagccc
acggagtcag
gggatgtaat
cggteeggeg
ggaagglggce
cacctggggg
catagaacgg
gtgcagggtc
tgcctgeagg
ctctggggga
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctcectatcea

atgaccagtt

agcacagtgc
aggctgccca
gcctecttgg
tatccaaccc
ggagtttget
ggagaggcag
gttgagggcet
gataggatag
cacagacact
agaagggglg
agctggagaa
cctccaagat
agtgccacat
ggcagcectgtg
gaccctccece
tgaggatggg
tacgtcccte
ctcccecececege
acgggatcgce
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatcc
ccaggacgga
gtatgaagag
gtgatagaga

tactccctat

tcatccagat
gagccacatc
gcaacctgtt
aaacctcccee
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtecect
gaagagcttg
ttgccatgta
ccccaagacc
ccccacagtt
ccactgcage
tggcacaacg
gctgtcegacce
cccegetagg
atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagccte
cctecatatcc
aagggggagt
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctce
ccctecagtge
ccglgggeag
agcccgaccce
glcagtgagg
tttactcccet
acgtataagg
cagtgataga

135

ccaaccccecet
cagcctggece
cagtgcgtca
tgtctcagtg
tggtetgeeg
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctettt
taaggccatt
tagagggaca
ggcagcageg
cggecagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gccecagagece
cttgggcaac
aacccaaacc
ttgetgtgac
ggcagatctt
gggetetggg
gatagaagga
acactgectgg
gggtlggaaga
gagaattgcc
aagatcccca
cacatccccea
ctgtgccact
tcecectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct

gctatgtgea
ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgcatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcate
gceecececececece
agccgeeegg
cggggacagc
ctgctetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggtc
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact

7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
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ccctatcagt
aagctttagg
atcgecctgga
ccctcecgtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gcgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga
ccttceggat
tgacacggaa
gagcttccege
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa

cagatggctt

gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
gctggacatce
aagcaagaaa
tggggceecty
tagaaggcgce
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatccecce
cttctaccca
cccttactat
atctgaggaa
acagtcttte
gcctaageac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcttetetg
caacgaggaa
tcgcgaaatg
gaaacagctg
cggecattcgg

cgctaacaga

gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcce
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga
taccccacca
cggetgatet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc
tttctgaagg
gtggggceccce
acaatcactc
atcgagagaa
agtctgetgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatge

tttactccct
aaaagcagag
tcttatacca
ctaagaaaaa
cagtggggle
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatct
atctggccecet
acccagacaa
tgtttgagga
ggctgtctaa
acggecctgtt
attttgatct
tggataacct
atctgtctga
cceetetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga
ataaccgcga
tggcaagggg
cttggaactt
tgacaaactt
acgagtattt
ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca

136

atcagtgata
ctcgtttagt
actttccgta
gcggaaggtyg
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggctg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggccgaggac
gctggctcag
cgctatcctg
agctagcatg
ggtgegcecag
gtacgccggt
tattctggag
gctgegeaag
gctgeacgea
gaagatcgaa
taattcccge
cgaggaagtg
cgacaaaaac
cacagtctat
cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac

cgatgacagc

gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactgce
atcggagatc
ctgagtgata
atcaagagat
cagctgceccceg
tatattgacg
aagatggacg
cagcggacat
atcctgcegac
aaaattctga
tttgcetgga
gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat

ctgaccttca

9780

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
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aagaggatat
caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
glgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa
aactggccct
tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tgggggecega

aggggagtat
gaacactggt

tcgacaccge
tcagccectcegg

aaccctgget

ccagaaggca
cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtccct
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgc
ggatttccag
cctgaacgcea
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
ggtggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttctaag
ccccecgaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagc
cctcgaggat
aatcaaaaac
cacgtttaag
gcagcagatc
gtaccaattg
cgtcgagcegce

caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagattce
gaagtgaagg
ttctacaaag
glggtcggga
gactataagg
gccaccgeta
ctggcaaatg
atcgtgtggg
gtgaatattg
cccaaacgga
gggggttiteg
gggaaaagca
agctcectteg
aaagacctga
cgaatgetgg
tacgtgaact
aacgaacaga
cagattagcg
agcgcataca
ctgttcactc
gatcggaaac
attaccggcece
ggeggtggeg
aaagagggca
gatgtgttcg
gtgtaccgga
accaaaccag

gaaattcatc

ggcagggtga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcctgtatcet
aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
cgetgtecece
tggatgctaa
tcgattttac
atgtcatgcet
atgtcatact

aagaaacaca

137

ctctctgcac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatcatatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagcetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgcce
agaggtgcag
gctgatcgee
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag
ggctagccac
tgtggagcag
aagagtgatc
agataagcca
gggagcccecet
cactaaggag
aaggattgac
gcagcactcce
gagccttace
ccgggaggag
cgaaaattac
gcgactggaa
cceggattet

gagcatatcg
aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcecg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg
tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc
gcagccttca
gtgctggacg
ctgtctcage
gcegtgacce
gcetggtecee
tggaaactgce
aaaaacttgg
aaaggagags
gaaaccgcct

12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
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tcgagattaa
taacatgcgg
gcgaggaget
gccacaagtt
tgaagttcat
tcacctacgg
tcaagtccge
gcaactacaa
agctgaaggg
actacaacag
acttcaagac
agaacacccc
agtccgecect
tgaccgcecege
gctcgetgat
ccegtgecett
gaaattgcat
gacagcaagg
atggcttctg
ccatatgaat
agcccccagg
ctccgeteeg
g88cacgges
cctgcagaca
gacagaatca
cctgectatgt
gccttgaatg
tcaccaccct
gtgtaaagcc
gggtgacaca
gtgcaggaca
tcacagcegtt
taaaacccag
agcctgcecatg
agatacagct
atacaatcgt
acccacccac
acctccaggg

tttggagaag

gagcagtgtg
tgacgtcgag
gttcaccggg
cagecgtgtce
ctgcaccacce
cgtgcagtge
catgcccgaa
gacccgegece
catcgacttce
ccacaaggtce
ccgecacaac
catcggcgac
gagcaaagac
cgggatcact
cagcctegac
ccttgacccet
cgcattgtcet
gggaggattg
aggcggaaag
atcctcctta
gatgtaatta
gtccggeget
aaggtggcac
cctgggggea
tagaacggcc
gcagggtcat
cctgecaggga
ctgggggaaa
attcccecett
tgtttgccaa
gcatggacgt
cagaacagcc
catggagagg
tttgatggtg
gggtcagtag
caaatcatga
cgtgeccact
acggtgaccc

gtaaatcttg

cctaggcetceg
gagaatcctg
gtggtgcccea
ggcgagggcg
ggcaagctge
ttcgececeget
ggctacgtcce
gaggtgaagt
aaggaggacg
tatatcaccg
atcgaggacg
ggccecegtge
cccaacgaga
ctcggecatgg
tgtgecettet
ggaaggtgcce
gagtaggtgt
ggaagacaat
aaccagctgg
gttcctatte
cgtccectece
cccececgeat
gggatcgett
tacggggaaa
tgggttgcaa
caaccagcag
tggggcatcce
aactgcctcece
gtcctatcaa
ttcagtgcat
gggacatgcea
ttaaggataa
agcacaaaaa
tctggatgea
gactgggaca
aggctggaaa
ggccatgtee
ccecacctece

ctaaatccag

agggaagcegg
gccecageace
tcctggtcega
agggcgatgce
ccgtgecectg
accccgacca
aggagcgcac
tcgagggega
gcaacatcct
ccgacaagca
gcagcecgtgea
tgctgececga
agcgcegatca
acgagctgta
agttgccagce
actcccactg
cattctattc
agcaggcatg
ggctcgatce
cgctagcecta
ccgetagggg
cceegageceg
tcctetgaac
aagctttagg
aggagcacag
cccaggcetge
acagcctecet
tcatatccaa
gggggagttt
cacggagagg
ggtlgtigagg
gaagatagga
ggccacagac
agcagaaggg
ggcagctgga
agccctecaa
ctcagtgcca
gtgggcaget
ccegacccte

138

agagggcaga
gggatccatg
gctggacgge
cacctacggce
gcccacccte
catgaagcag
catcttcttce
caccctggtg
ggggcacaag
gaagaacggce
gctcgeegac
caaccactac
catggtcctg
caagtaaacc
catctgttgt
tcetttecta
tggegegeeteg
ctggggatgce
tctagttgge
gagggacagc
cagcagcgag
gcagegtgeg
gctteteget
ctgaaagaga
tgctcatcca
ccagagccac
tgggcaacct
cccaaacctc
gctgtgacat
cagatcttgg
gctetgggac
tagaaggaca
actgctggtc
glggaagagc
gaattgccat
gatccccaag
catccccaca
gtgccactge

ccctggeaca

ggaagtctgce
glgagcaagg
gacgtaaacg
aagctgaccc
gtgaccacct
cacgacttct
aaggacgacg
aaccgcatcg
ctggagtaca
atcaaggtga
cactaccagc
ctgagcaccc
ctggagttcg
taatctagca
ttgccectee
ataaaatgag
ggtggggceag
ggtgggctcet
gcgtcatggt
cceceecccaa
ccgeeeggeg
gggacagccce
gctctttgag
gatttagaat
gatccaaccc
atccagcctg
gttcagtgceg
ccctgtetea
tgttggtctg
ggataaggaa
actctccaag
aagagcaagt
cctgtgtcetg
ttgcectggag
gtagatgttc
accaacccca
gttcttcate
agcaccgctce

acgtaaggcc

14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
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attatctctc
tccagcectac
tataacaaga
taattatcgt
ctcacgcggt
cgggagctce
agaaagagag
gggttaaaaa
tttgacaaaa
cctttagtga
gtcgttttac
gcacatccce
caacagttgc
ttcgegttaa
atcccttata
aagagtccac
ggcgatggcece
aaagcactaa
gcgaacgtgg
agtgtagcgg
ggcgegteag
<210> 16

Q21>
212>
213>
220>
223>
<400> 16

gtggcacttt

DNA

caaatatgta
ggaagagtat
gceetteetgt
tgggtgceacg
ttcgeececega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg

ctcgecttga

17451

atccaactcc
acaatcgctc
aaatatatat
atgagttaaa
cgttatagtt
aagcggcegac
agcaatattt
agatttgcgc
accacattgt
gggttaattg
aacgtcgtga
ctttcgecag
gcagcctgaa
atttttgtta
aatcaaaaga
tattaaagaa
cactacgtga
atcggaaccc
cgagaaagga
tcacgctgeg
17950

NI

B 2 H IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgcetcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgee
aggaccgaag

tcgttgggaa

aggacggagt
aagacgtgta
ataataagtt
tcttaaaagt
caaaatcagt
tgagatgtcc
caagaatgca
tttactcgac
ggggtaccga
cgggtcegece
ctgggaaaac
ctggcgtaat
tggcgaatgg
aatcagctca
atagaccgag
cgtggactcce
accatcaccc
taaagggagc
agggaagaaa

cgtaaccacc

gtgegeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg

ccggagetga

cagtgaggat
atgcttttat
atcacgtaag
cacgtaaaag
gacacttacc
taaatgcaca
tgcgtcaatt
ctaaacttta
gctcttaatt
tatagtgagt
cctggegtta
agcgaagagg
caaattgtaa
ttttttaacc
atagggttga
aacgtcaaag
taatcaagtt
cceecgattta
gcgaaaggag
acacccgcecg

cccctatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea

atgaagccat

139

ggggctggat
tatatattag

tagaacatga
ataatcatgc
gcattgacaa
gcgacggatt
ttacgcagac
aacacgtcat
aaggcgcgec
cgtattacaa
cccaacttaa
ccecgeaccga
gcgttaatat
aataggccga
gtgttgttce
ggcgaaaaac
ttttggggte
gagcttgacg
cgggegetag
cgcttaatge

tttattttte
gcttcaataa
teeetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcecatacac
tacggatggce
tgcggcecaac
caacatgggg

aCCaaacgacC

ccgaagcagc
tcacgatatc
aataacaata
gtcattttga
gcacgcctea
cgegetattt
tatctttcta
agaatcttcg
ggggaggttc
ttcactggcce
tcgecttgea
tcgececettee
tttgttaaaa
aatcggcaaa
agtttggaac
cgtctatcag
gaggtgccegt
gggaaagccg
ggegetggea
gccgcetacag

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegess
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca

16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940

60

120
180
240
300
360
420
480
540
600
660
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ccacgatgcce
ctctagectte
ttctgegete
gtgggtcteg
ttatctacac
taggtgccte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcgce
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
cceettgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege

tgtagcaatg
ccggcaacaa
ggccetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctget
accggataag
gcgaacgacece
tcccecgaaggg
cacgagggag
cctetgactt
cgccageaac
ctttcctgeg
taccgcetcege
gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
tccteatttt
g888ageeec
gctctagaga
tgcgaatcgg

gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggceg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcagce
ccgeatcecce
ceceeaccecece
attaggaaag
aaacaacaga

attgatccce

gagcggegat

tgcgcaaact
ggatggaggce
ttattgectga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttceca
tttttctgeg
gtttgcecgga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttccet
attctgtgga
cgaccgageg
ctctcececege
aagcgggceag
ctttacactt
acacaggaaa
aacctcccct
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggcaa
tcagaagaac

accgtaaagc

140

attaactggc
ggataaagtt
taaatctgga
taagccctcee
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggticy
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgc
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa

acgaggaage

gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
g88Cggagece
tggeettttg
accgectttg
glgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttetttecege
cccaatcctce
tcagacaatg
ccagggtcaa
cagtcgaggce
ggcgatagaa

ggtcagccca

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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ttcgcegecea
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggcatca
ccaagcggcec
atcgataagc
gttctagagc
tttgtcctea
gaaaccctgg
gaacttcgga
attgcaactc
ttacggggtce
atggcccegece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
ggcegeeeces
gagcggegeg
aaagcgaagc
cgeegeceteg
gegggacggce
ttttctgtgg
geggeteggg
geeeggegsce
gaggggageg
getgegtgeg
tgtaaccccce
gggcteegty
ggggtlgeegy

agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtag
ttctcggcecag
agccagtccc
gtggccagcee
tcggtcttga
gagcagccga
ggagaacctg
tagcttggge
ggcctcgact
accgcgagcet
actactgcgc
ataggaactt
cagtctttcet
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tcactctcecee
tattttgtge
ggcgagegeec
ctccgaaagt
gCECLECeee
cgeegeecege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcgcet
cggcegeess
gggtgtgtge
cccetgeacce
cgggeegtles
gCLLLECEEE

caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttceegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
tgcaggtcga
ctacgatacc
gtggaaaaaa
cctacagatc
caaagaacgc
tcttcttggg
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcetggeatt
gtattagtca
catctccecce
agcgatgggsg
geeeceeeec
ttecttttat
cgggagtege
cceggetetg
cgggectgtaa
gccttaaagg
glgtgtgtgt
gegegeeegeee
cggtgecceceg
glggeeesst

cceteccecega

cgeggggete
gcegeetegg

ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcagce
agatgacagg
agtgacaacg
cgetgecteg
cgggegecece
tgcccagtca
atcttgttca
gggacctaat
gtcgatccce
aagggacagg
cctgaagttce
gtaccccaca
cgggagtcac
tggagttccg
ccecgeccecatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetecceceac
gCLELLLLELE
gaggeggaga
ggcgagegeege
tgcgttgecet
actgaccgceg
ttagcgettg
gcteegggag
geglgegggag
cgeggggett
cgglgegees
gagcageeee
gttgctgage
geegtgecegg
geegegeeage

141

gctatgtect
cggeecatttt
tcgeegtegg
tgctecttegt
tcgatgcgat
cgeecgeattg
agatcctgcece
tcgagcacag
tcctgecagtt
tgcgctgaca
tagccgaata
atggccgatc
taagggttcce
actggaaaga
ataagtatga
ctatactttc
glgggtggcece
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
gggeeeeegeg
ggtgcggegg
cggcggceggc
tcgeecegtg
ttactcccac
gtttaatgac
ggceetttgt
cgeegegtge
tgtgecgetcee
gggctgegag
tgtgggegceg
acggcccegge
geggeessty
gcteggggga

gatagcggtc
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcctetecac
ccatggcggt
ggatccacta
ccgcgaagag
catcatcaag
tagagaatag
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccce
gtatttattt
cgcecaggegg
cagccaatca
ggccctataa
cceegeteeg
aggtgagegsg
ggctegttte
gegegegegegegega
ggececegeget
gcgtgtgege
gggaacaaag
geggteggge
ttcgggtgceg
geggeagglg
gg8ggcrgegsc

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
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ggceceeggag
aatcgtgcega
gaggCgCcge
gaaatgggcg
cctcgggget
gcttectggeg
ttttectaca
aattcgccac
tcataaactc
aactcgctca
gggccectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gcctggaact
ccgacgcecct
accttgatat
aaagcggceceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
cccteecececeg
ccecgeatcecce
atcgectttce
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgcectectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc

ggatgcaagc

cgeeggegge
gagggegcgeag
cgcacccect
gggagggecet
gCCgCageesr
tgtgaccgge
gcteetggge
catggtgcce
tgctctggaa
aaagctggga
cgatgccectg
cgagtcatgg
acatcgcgac
cctggaaaat
cgctetgtee
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgectget
cgactctaga
ctcccacacc
tttattgcag
gecattttttt
atccctagag
ctaggggcag
cgagcceggea
tctgaacgcet
ctttaggctg
agcacagtgce
aggctgccca
gccetecttgg
tatccaaccc
ggagtttget
ggagaggceag
gttgagggcet
gataggatag

cacagacact

agaaggggtg

tgtcgaggeg
ggacttcctt
ctagcgggeg
tcgtgegteg
gacggctgce
ggctctagag
aacgtgctgg
aagaagaaga
ttactcaatg
gttgagcagc
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggece
gaggaaagag
ctgttcgacc
ggcctggaga
gacttagaca
gacgctcttg
tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagcccece
cagcgageceg
gegtgegegsg
tctegetget
aaagagagat
tcatccagat
gagccacatce
gcaacctgtt
aaacctcccee
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggteecet
gaagagcttg

cggegageceg
tgtcccaaat
cgggegaage
ccgegeegee
ticggeeeese
cctectgetaa
ttattgtgct
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact
agacacctac
ggcaggegage
aacagctaaa
tgctcceccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
ccceccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac
ccaacccecet
cagcctggece
cagtgcgtca
tgtctcagtg
tggtctggesg
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga

142

cagccattge
ctggeggage
ggtgeggege
gtccecettet
acgggecagey
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtca
cacccgececea
gcaaggcttc
gggetgegta
caccgattct
cgaacctgcece
gtgcgaaagce
cgatgccctt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgecatgttt
tacagctggg

cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
geggggttcg
gcettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgectgtg
acagagaaac
tccectggaga
ttggaggaac
atgcccccac
ttectttteg
ggegggecega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetece
gtggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecettgte
ttgccaatte
tggacglggg
aacagcctta
ggagaggagc
gatggtgtct
tcagtaggac

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
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tgggacaggce
ctggaaaagc

catgtcccte
cacctccgtg
aatccagccce
acggagtcag
gggatgtaat
cggteeggeg
ggaagglggce
cacctggggs
catagaacgg
gtgcagggtc
tgcctgecagg
ctctggggga
ccattcccecece
catgtttgcce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctcectatca
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcce
gctggecate
aagcaagaaa
tggggccetyg
tagaaggcgce
cgaaatggcce

ggaagataag

agctggagaa
cctccaagat
agtgccacat
ggcagctgtg
gaccctecece
tgaggatggg
tacgtcccte
ctcececcecege
acgggatcgc
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccacct
tgctaaatcce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcce
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga

ttgccatgta
ccccaagacc
ccccacagtt
ccactgcage
tggcacaacg
gctgtcgace
cccegetagg
atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagccte
cctecatatcce
aagggggagtl
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctecagtge
ccgtgggeag
agcccgacce
gtcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactcccet
aaaagcagag
tcttatacca
ctaagaaaaa
cagtlggggte
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt

gacatcctat

gatgttcata
aaccccaacc
cttcatcacc
accgctettt
taaggccatt
tagagggaca
ggcagcagceg
cggecagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gccecagagece
cttgggcaac
aacccaaacc
ttgctgtgac
ggcagatctt
gggetetgeg
gatagaagga
acactgctgg
gggtlggaaga
gagaattgcc
aagatcccca
cacatccccea
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
geggaaggty
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggcetg
ctttggaaac

143

caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcate
gceeececcecece
agccgeeegg
cggggacagce
ctgctetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggtc
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccge
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg

atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctccecgete
ccgggeacgg
agcctgcaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgecctgga
ccctegtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtega
aggtcgcectta

7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
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tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgeccagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttce
acaggaggaa
actgctggtg
ctccatccecce
cttctaccca
cccttactat
atctgaggaa
acagtctttc
gcctaagceac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcettetetg
caacgaggaa
tcgcgaaatg
gaaacagctg
cggcattcgg
cgctaacaga
ccagaaggca
cgggtcececce
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtccct

tgccaaactg

taccccacca
cggectgatcet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc
tttctgaagg
gtggggceccce
acaatcactc
atcgagagaa
agtctgctgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatge
caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag

atcacacagc

tctatcatcet
atctggccecet
acccagacaa
tgtttgagga
ggctgtctaa
acggecctgtt
attttgatct
tggataacct
atctgtctga
ccecetetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga
ataaccgcga
tggcaagegs
cttggaactt
tgacaaactt
acgagtattt
ggaagccecege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga

gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggcecgaggac
gctggcetcag
cgctatectg
agctagcatg
ggtgcgecag
gtacgccggt
tattctggag
gctgegeaag
gctgeacgea
gaagatcgaa
taattcccge
cgaggaaglg
cgacaaaaac
cacagtctat
cttcectgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc
ctctetgeac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatgccatc
ccggagtgac
aatgaagaac

taacctgact

144

ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactge
atcggagatc
ctgagtgata
atcaagagat
cagctgcecceg
tatattgacg
aagatggacg
cagcggacat
atcctgegac
aaaattctga
tttgccetgga
gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca
gagcatatcg
aaggtggteg
gagatggcce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac

aaagctgaga

ctacagataa
gaggccattt
tcatccagcet
gcgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga
ccttccecggat
tgacacggaa
gagcttccge
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat
caaacctggce
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
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gtcagaactg
aaagcacgtc
actgatccgce
ggatttccag
cctgaacgca
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
ggtlggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttctaag
cccecgaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagc
cctcgageceg
cgacatgctg
cctggacgac
catgctgatc
ggagaatcct
ggtggtgecce
cggcgaggsgc
cggcaagcectg
cttecgececege
aggctacgtc
cgaggtgaag
caaggaggac
ctatatcacc
catcgaggac
cggeceecegtg

ccccaacgag

gacaaagcag
gctcagattce
gaagtgaagg
ttctacaaag
glggtcggga
gactataagg
gccaccgceta
ctggcaaatg
atcgtgtggg
gtgaatattg
cccaaacgga
gggggtiteg
gggaaaagca
agctcectteg
aaagacctga
cgaatgctgg
tacgtgaact
aacgaacaga
cagattagcg
agcgcataca
ctgttcactce
gatcggaaac
attaccggcec
aaaaagaaac
ggcagcgacg
tttgacttgg
aacggcagcg
ggcccageac
atcctggteg
gagggegatg
ccegtgecect
taccccegacce
caggagcgea
ttcgagggceg
ggcaacatcc
gccgacaage
ggcagegtge
ctgetgececeg

aagcgcgatc

gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcctgtatet
aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
gcaaagttgg
ccctggatga
acatgttggg
gcgagggeag
cgggatccat
agctggacgg
ccacctacgg
ggcccaccect
acatgaagca
ccatcttett
acaccctggt
tggggcacaa
agaagaacgg
agctcgecga
acaaccacta

acatggtcct

gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgce
agaggtgcag
gctgatcgee
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag
ggctagccac
tgtggagcag
aagagtgatc
agataagcca
gggagcccect
cactaaggag
aaggattgac
gcgegecegac
cttcgacctg
atccgacget
aggcagcctg
gglgagcaag
cgacgtaaac
caagctgacc
cgtgaccacc
gcacgactte
caaggacgac
gaaccgcatce
gctggagtac
catcaaggtg
ccactaccag
cctgagcacc

gctggagtte

145

gtggagacca
aagtacgatg
cttgtgagcecg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg
tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc
gcagccttea
gtgctggacg
ctgtctcage
gcgetggacg
gatatgctgg
ctcgatgatt
ctaacatgcg
ggcgaggage
ggccacaagt
ctgaagttca
ttcacctacg
ttcaagtccg
ggcaactaca
gagctgaagg
aactacaaca
aacttcaaga
cagaacaccc
cagtccgecce

gtgaccgeceg

gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
glgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa
aactggccct
tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tgggggegcga
atttcgatct
gctctgatge
ttgaccttga
gtgacgtcga
tgttcaccgg
tcagcgtgte
tctgcaccac
gcgtgecagtg
ccatgcccega
agacccgege
gcatcgactt
gccacaaggt
ccegecacaa
ccatcggega
tgagcaaaga

ccgggatcac

12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
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tctcggcecatg
ctgtgeette
tggaaggtgce
tgagtaggtg
gggaagacaa
gaaccagctg
agttcctatt
acgtccctcee
tcecececgea
cgggatcget
atacggggaa
ctgggttgceca
tcaaccagca
atggggcatc
aaactgcctc
tgtcctatca
attcagtgca
tgggacatgce
cttaaggata
gagcacaaaa
gtctggatgce
ggactgggac
aaggctggaa
tggccatgte
cceecaccte
gctaaatcca
caggacggag
caagacgtgt
tataataagt
atcttaaaag
tcaaaatcag
ctgagatgtce
tcaagaatgc
ctttactcga
tggggtaccg
gecgggtegece
actgggaaaa
gctggegtaa
atggcgaatg

gacgagctgt
tagttgccag
cactcccact
tcattctatt
tagcaggcat
gggctcgatce
ccgetagecet
ccecgetaggg
tceecgagee
ttcctetgaa
aaagctttag
aaggagcaca
gcccaggetg
cacagcctce
ctcatatcca
agggggaglt
tcacggagag
aggtgttgag
agaagatagg
aggccacaga
aagcagaagg
aggcagctlgg
aagccctcca
cctcagtgee
cgtgggcagce
gccecgaccecet
tcagtgagga
aatgctttta
tatcacgtaa
tcacgtaaaa
tgacacttac
ctaaatgcac
atgcgtcaat
cctaaacttt
agctcttaat
ctatagtgag
ccetggegtt
tagcgaagag
gcaaattgta

acaagtaaac
ccatctgttg
gtcctttecet
ctggggegtle
gctggggatg
ctctagttgg
agagggacag
gcagcagcga
ggcagcegtgce
cgcttctege
gctgaaagag
gtgctcatce
cccagagccea
ttgggcaacc
acccaaacct
tgctgtgaca
gcagatcttg
ggctctggga
atagaaggac
cactgctggt
ggtggaagag
agaattgcca
agatccccaa
acatccccac
tgtgccactg
cceetggeac
tggggetgga
ttatatatta
gtagaacatg
gataatcatg
cgcattgaca
agcgacggat
tttacgcaga
aaacacgtca
taaggcgcegce
tcgtattaca
acccaactta
gceegeacceg

agcgttaata

ctaatctagc
tttgcceecte
aataaaatga
gggtggggcea
cggtgggcete
cgegtcatgg
cceeeeccecea
gecegeeeggg

ggggacagcc
tgetctttga

agatttagaa
agatccaacc
catccagcct
tgttcagtgce
cceetgtete
ttgttggtcet
gggataagga
cactctccaa
aaagagcaag
ccctgtgtet
cttgcectgga
tgtagatgtt
gaccaaccce
agttcttcat
cagcaccgcet
aacgtaaggc
tccgaagcag
gtcacgatat
aaataacaat
cgtcattttg
agcacgcctce
tcgegetatt
ctatctttet
tagaatcttc
cggggaggtt
attcactggce
atcgccttge
atcgcectte
ttttgttaaa

146

agctcgcetga
cceegtgecet
ggaaattgca
ggacagcaag
tatggcttct
tccatatgaa
aagcccccag
gctecegetcee
CgELCaACgEE
gcctgcecagac
tgacagaatc
ccctgetatg
ggccttgaat
gtcaccaccc
agtgtaaagc
ggggtgacac
agtgcaggac
gtcacagcgt
ttaaaaccca
gagcctgeat
gagatacagc
catacaatcg
aacccaccca
cacctccagg
ctttggagaa
cattatctct
ctccagceccta
ctataacaag
ataattatcg
actcacgcgg
acgggagctc
tagaaagaga
agggttaaaa
gtttgacaaa
ccctttagtg
cgtecgtttta
agcacatccce
ccaacagttg

attcgcgtta

tcagcctcega
tcettgacce
tcgecattgte
ggggaggatt
gaggcggaaa
tatcctectt
ggatgtaatt
ggteceggege
gaaggtggca
acclgggess
atagaacggc
tgcagggtca
gcctgeaggg

tctgggggaa
cattccccect

atgtttgcca
agcatggacg
tcagaacagc
gcatggagag
gtttgatggt
tgggtcagta
tcaaatcatg
ccgtgeccac
gacggtgacc
ggtaaatctt
catccaactc
cacaatcgcet
aaaatatata
tatgagttaa
tcgttatagt
caagcggega
gagcaatatt
aagatttgcg
aaccacattg
agggttaatt
caacgtcgtg
cctttegeca
cgcagectga
aatttttgtt

14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
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aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
210> 17

Q211>
212>
213>
220>
223>
<400> 17

gtggcacttt

DNA

caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceccega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgcecttga
ccacgatgcce
ctctagcette
ttctgegete
gtgggtcetceg
ttatctacac
taggtgcecte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacce
gacgatagtt

18381

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cceeegattt
agcgaaagga

cacacccgcc

ANIF3

R 2% H IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgcece
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggeaacaa
ggcceetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca
aactggcttc
ccaccacttc
agtggctget

accggataag

caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggegeta
gcgcettaatg

gtgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gegeageggt

aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgeceg
ggggaaagcece
gggegetgge
cgecegetaca

ccectatttg
cctgataaat
tcgececttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggaggc
ttattgectga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgccegga
agataccaaa
tagcaccgcce
ataagtcgtg
cgggcetgaac

147

aatcccttat
caagagtcca
gggegatgge
taaagcacta
ggcgaacgtlg
aagtgtagcg
gggegegtea

tttattttte
gcttcaataa
tceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggc
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcee
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc

tcttaccggg
ggeggegtteg

aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgce
g 17451

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctectgetaa
ttggactcaa

tgcacacagc

17100
17160
17220
17280
17340
17400

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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ccagcttgga
gcgecacgcet
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgcecegeca
cgeccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggceatca
ccaagcggcec
gttcctcace

acgtgctget

gcgaacgacce
tceegaaggg
cacgagggag
cctetgactt
cgccagcaac
ctttcctgeg
taccgctcge
gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tccetgececcea
tccteatttt
ggggagegegce
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtag
ttctcggceag
agccagtccce
gtggccagece
tcggtettga
gagcagccga
ggagaacctg
ttgtecgtatt
gcaggtcgaa

tacaccgaac
agaaaggegs
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatccece
cceeacccece
attaggaaag
aaacaacaga
attgatcccce
gagcggcegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtlg
ttceegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcc

atactatgcc

aggcccecggag

tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgageg
ctctceecege
aagcgggeag
ctttacactt
acacaggaaa
aacctccccet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggeaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccectga
acgtgctcge
cgtatgcagc
agatgacagg
agtgacaacg
cgetgeeteg
cgggegececee
tgcccagtca
atcttgtteca
gatatactat
atgaggaaga

148

acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggecg
tgagcgcaac
tatgcttceg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgeegtegg
tgetettegt
tcgatgegat
cgecgeattg
agatcctgcce
tcgagcacag
tcctgeagtt
tgcgetgaca
tagccgaata
atggccgatc
gcegatgatt

ggagaacagc

ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagece
tggecttttg
accgectttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttcectttecge
cccaatccte
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtce
ccaccatgat
gcatgecgege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcetetecac
ccatggttta

aattgtcaac

gcggcagacg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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tgegettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgc
gcgegaaggg
tgcgagccag
tccagactge
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttce
ggtgagccce
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
cceegeteeg
aggtgagcgg
ggctecgttte
gegegegegegegega
ggcccegeget
gcgtgtgege
gggaacaaag
geggtegggce
ttcgggtgeg
geggeaggtlg
ggggcegegsce
cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
geggggticg
geettettet
tttggcaaag

aagagcaaag

aagcgtgcag
gcecectgage
gcaaagctge
gtccatctge
gagctgcegeg
gccaccaaag
aggccacttg
cttgggaaaa
attgcaactc
ttacggggtce
atggcccgec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g8CELLLCELE
gagCgECLCy
aaagcgaagc
cgeegeceteg
gegggacgge
ttttctgtgg
gcggeteggy
gCCCEECEEC
gaggggageg
gctgegtgeg
tgtaacccce
gggcetecegtg
ggggtgeegg
ggeeeeggag
aatcgtgcga
gaggcgecege
gaaatgggceg
cctegggget
gcttetggeg
ttttcctaca
aattcgccac

tcataaactc

aatgccgggc
ccgeeeeegg
tattggccge
acgagactag
geggegggega
aacggagccg
tgtagcgcca
gcgectecece
cagtctttct
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tcactctecce
tattttgtge
g8CLagELEec
ctccgaaagt
gegeggeggeg
cgeegececege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcget
cggccggess
gggtgtgtge
cccectgeacce
cggggegtlegg
gCgeeecees
cgeeggegge
gagggcegeag
cgcacccecect
gggagggecet
geegeageee
tgtgaccggce
gcteetggge
catggtgccc
tgctcetggaa

ctccggagga
acccacccct
tgccccaaag
tgagacgtgce
acttcctgac
gttggcgecet
agtgcccagce
tacccggtag
tcttcttggg
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gccetggeatt
gtattagtca
catctccecce
agcgatgggg
EEEECELLEC
ttccttttat
cgggagtcege
cceggetetg
cgggcetgtaa
gccttaaagg
glgtgtgtgt
gCEELECECEE
cggtgececceg
gtgggggegt
ccctecececega
cgeggggete
gcegeetegg
tgtcgaggeg
ggacttcctt
ctagcgggeg
tcgtgegteg
gacggctgee
ggctctagag
aacgtgectgg
aagaagaaga

ttactcaatg

149

ccttcgggeg
tccecagecte
gcctacccege
tacttccatt
taggggagga
accggtggat
ggggctgeta
acaccccaca
cgggagtcac
tggagttccg
ccecgecceatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
cceteccecac
gCEEEEEEEE
gaggceggaga
g8CLaAgLCLE
tgegttgecet
actgaccgcecg
ttagcgettg
gcteegggag
gegtggggag
cgeggggett
cggtgegges
gagcagegees
gttgctgage
geegtgeegg
geegegegegage
cggegageceg
tgtcccaaat
cgggegaage
cecgegeegee
ttcggeeees
cctctgectaa
ttattgtget
ggaaagtcte
gagtcggtat

ccegeececege
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
gtggaatgtg
aagcgcatgce
gtgggtggcc
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
ggggeggcgeg
ggtgeggees
CEECELCEEC
tcgeceecegtg
ttactcccac
gtttaatgac
ggcecetttgt
cgeegegtge
tgtgcgetcee
gggetgegag
tgtgggegeg
acggcccegge
gegggeeetg
gcteggggga
cagccattge
ctggeggage
ggtlgcggege
gtccecettet
acggggcags
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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acgacaagga
aagaacaagc
cactcctgee
taccgetgtg
acagagaaac
tccectggaga
ttggaggaac
atgccccecac
ttecctttteg
ggegggecega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecce
gtggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecttgte
ttgccaattce
tggacgtggg
aacagcctta
ggagaggagc
gatggtgtct
tcagtaggac
atcatgaagg
gcceccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagcccceca

ggcteegete
ccgggeacgg

aactcgctca
gggccctget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gcctggaact
ccgacgecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
ccctecececceg
ccegeatece
atcgetttec
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgccetectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggce
ctggaaaagc
catgtcccte
cacctcegtg
aatccagccc
acggagtcag
gggatgtaat
cggteeggeg
ggaagglggce

aaagctggga
cgatgccectg
cgagtcatgg
acatcgcgac
cctggaaaat
cgctetgtcee
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgectget
cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcag
cgagccggea
tctgaacget
ctttaggctg
agcacagtgc
aggctgccca
gcetecttgg
tatccaaccc
ggagtttgct
ggagaggeag
gttgagggcet
gataggatag
cacagacact
agaaggggly
agctggagaa
cctccaagat
agtgccacat
ggcagetgty
gacccteecee
tgaggatgeg
tacgtccctce
ctecececececege

acgggatcge

gttgagcagce
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggece
gaggaaagag
ctgttcgacc
ggcectggaga
gacttagaca
gacgctcttg
tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagccce
cagcgageceg
gegtgegessy
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctccce
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggteecet
gaagagcttg
ttgccatgta
ccccaagace
ccccacagtt
ccactgcagce
tggcacaacg
gctgtegace
ccecegetagg
atccccecgage
tttcetetga

150

ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact
agacacctac
ggcaggegage
aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cccccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac
ccaaccccect
cagcctggece
cagtgcgtca
tgtctcagtg
tggtctggge
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctcttt
taaggccatt
tagagggaca
ggcageageg
cggcageglg
acgctteteg

ctggcacgtg
gcatcatacc
cgccaagtceca
cacccgcceca
gcaaggcttc
gggetgegta
caccgattct
cgaacctgcce
gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctcectg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgecatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee
agccgeeegg
cggggacagce
ctgetetttg

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
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agcctgcaga
atgacagaat
cceectgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgcea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgcctgga
ccctegtaaa
tgacactcta
aatggccaag
caacagcatc
ccgeatette
ggtgctgggce
aaatgagaac
gcatcctggg
tcgtgaattg
tggcccagtg
attcttcgat
gggceceggeac
cttcatcgag
ctggtttctce
aaggtatccce

ccgcaatcga

cacctgggeg
catagaacgg
gtgcagggtce
tgcetgeagg
ctctggggga
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgcecca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctccctatcea
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
tcattgatag
cctttgtete
cccatctectg
actggtgtca
actgctgetg
aggggcatcet
atcaaagcga
ctgecectetg
gctgtggace
ccgagagage
tccatttgge
aagttcacga
agctggagcec
cacgtcactc

caaggcctge

gatacgggga
cctgggttge

atcaaccagc
gatggggeat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctlgga
ctggccatgt
cceeccacct
tgctaaatcce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
actcgagatt
agttatttta
aagaagaatc
aagactacag
atgtatatca
ctgcggceage
tgagcccecetg
tagtgaagga
gttatgtgtg
ccacattgag
tccgecaagga
gacatacatc
cagaaagata
catgcggega
tgtttattta
gggatttgat

aaaagcttta
aaaggagcac
agcccagget
ccacagcecte
ccteatatcce
aagggggagtl
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctecagtge
ccgtgggeag
agcccgacce
glcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactccct
aaaagcagag
tcttatacca
ctctagacat
ccactcccta
caccctcatt
cgtcgecage
ttttactggg
tggcaacctg
cggacggtgt
cagtgatgga
ggagggctaa
acggeggate
gacctgecetg
acagaacact
tttctgteeg
atgtagtagg
catcgcaagg

ctcttcaggt

151

ggctgaaaga
agtgctcatc
gcccagagece
cttgggcaac
aacccaaacc
ttgctgtgac
ggcagatctt
gggetetgeg
gatagaagga
acactgctgg
gggtlggaaga
gagaattgcc
aagatcccca
cacatccccea
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
cattaattcc
tcagtgatag
gaaagagcaa
gcagctctet
ggaccttgtg
acttgtatcg
cgacaggtgce
cagcecgacgg
ctcgagatga
gagccccatg
ctttacgaaa
aacaagcacg
aacacaaggt
gccatcactg
ctgtaccacc

gtgactatcc

gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggtc
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
taatttttgt
agaaaagtga
cggctacaat
ctagcgacgg
cagaactcgt
tcgegatcegg
ttctcgatcet
cagttgggat
gctcagagac
agtttgaggt
ttaattgggg
tcgaagtcaa
gcagcattac
aattcctgte
acgctgacce

aaattatgac

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
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tgagcaggag
ccactggcct
catactgggc
ctttaccatc
caccgggttg
tgataaaaag
aaccgatgaa
ttcgattaaa
gactcgectg
cttacaagaa
ggaagagtcc
catagtagat
gctagttgac
gataaagttc
cgacaaactg
aaatgcaagt
gctagaaaac
tatagcgctce
tgccaaattg
aattggagat
cctatctgac
gatcaaaagg
gcaactgcct
ttatattgac
gaagatggat
gcagcggact
tatacttaga
gaaaatccta
gttcgcatgg
tgtcgataaa
tttaccgaac
caatgaactc
cggagaacag
taagcaattg
cggggtagaa
taaagataag
gactcttacc
cctgttegac
attgtcgegg

tcaggatact
aggtatcccc
ctgectectt
gctcttcagt
aaaagcggea
tattctattg
tacaaagtac
aagaatctta
aaacgaaccg
atttttagca
ttecttgtceg
gaggtggeat
tcaactgata
cgtgggcact
ttcatccagt
ggcgtggatg
ctgatcgcac
tcactaggcce
cagcttagta
cagtatgcgg
atactgagag
tacgatgaac
gagaaatata
ggcggagega
gggacggaag
ttcgacaacg
aggcaggags
acctttcgcea
atgacaagaa
ggtgegtcag
gaaaaagtat
acgaaagtta
aagaaagcaa
aaagaggact
gatcgattta
gacttcctgg
ctctttgaag
gataaggtta

aaacttatca

gctggagaaa
atctgtgggt
gtctcaacat
cttgtcatta
gcgagactce
gtttagccat
cttcaaagaa
tcggtgecect
ctcggagaag
atgagatggc
aagaggacaa
atcatgaaaa
aagcggacct
ttctcattga
tagtacaaac
cgaaggctat
aattacccgg
tgacaccaaa
aggacacgta
acttattttt
ttaatactga
atcaccaaga
aggaaatatt
gtcaagagga
agttgettgt
gtagcattcc
atttttatcc
taccttacta
agtccgaaga
ctcaatcgtt
tgcctaagcea
agtatgtcac
tagtagatct
actttaagaa
atgcgtcact
ataacgaaga
atcgggaaat
tgaaacagtt
acgggataag

ctttgtgaat
acgactgtac
tctgagaagg
ccagcgactg
cgggacctca
cggcactaat
atttaaggtg
cctattcgat
gtatacacgt
caaagttgac
gaaacatgaa
gtacccaacg
gaggttaatc
gggtgatcta
ctataatcag
tcttagegee
agagaagaaa
ttttaagtcg
cgatgacgat
ggctgccaaa
gattaccaag
cttgacactt
ctttgatcag
attctacaag
aaaactcaat
acatcaaatc
gttcctcaaa
tgtgggaccce
aacgattact
catcgagagg
cagtttactt
tgagggcatg
gttattcaag
aattgaatgc
tggtacgtat
gaatgaagat
gattgaggaa
aaagaggcgt

agacaagcaa

152

tatagcccga
gttcttgaac
aagcagccac
ccceccacaca
gagtccgceca
tcecgttggat
ttggggaaca
agtggcgaaa
cgcaagaacc
gattctttct
cggcaccccea
atttatcacc
tacttggctce
aatccggaca
ttgtttgaag
cgecteteta
aatgggttgt
aacttcgact
ctcgacaatc
aaccttagcg
gcgeegttat
ctcaaggccce
tcgaaaaacg
tttatcaaac
cgcgaagatce
cacttaggcg
gacaatcgtg
ctggcccegag
ccatggaatt
atgaccaact
tacgagtatt
cgtaaacccg
accaaccgca
ttcgattctg
catgacctcc
atcttagaag
agactaaaaa
cgctatacgg
agtggtaaaa

gtaatgaagc
tgtactgcat
agctgacatt
ttctctggge
cacccgaaag
gggctgtcat
cagaccgtca
cggcagaggc
gaatatgtta
ttcaccgttt
tctttggaaa
tcagaaaaaa
ttgcccatat
actcggatgt
agaaccctat
aatcccgacg
tcggtaacct
tagctgaaga
tactggcaca
atgcaatcct
ccgettecaat
tagtccgtca
ggtacgcagg
ccatattaga
tactgcgaaa
aattgcatgce
aaaagattga
ggaactctcg
ttgaggaagt
ttgacaagaa
tcacagtgta
cctttctaag
aagtgacagt
tcgagatcte
taaagataat
atatagtgtt
catacgctca

gctggggacg
ctattctcga

10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
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ttttctaaag
tttaaccttce
cgaacatatt
caaagtagtg
cgagatggca
gaagagaata
ggaaaatacc
catgtatgtt
tgtaccccaa
taagaaccga
ctattggcgg
taaagctgag
cgtggaaacc
gaaatacgac
attggtgtcg
ccaccatgceg
cccgaagceta
gatcgcgaaa
cattatgaat
tttaattgaa
gacggtgaga
gaccggages
tcgtaaaaag
ttctgtcecta
agaattattg
ccttgaggceg
tagtctgttt
aaaggggaac
ttacgagaag
gcacaaacat
cctagctgat
catacgtgag
agccgcecattce
ggtgctagac
tttgtcacag
ggagaccggt
agaagtcatt
caccgacgag

ggtcatacag

agcgacggcet
aaagaggata
gcgaatcttg
gatgagctag
cgcgaaaatc
gaagagggta
caattgcaga
gatcaggaac
tecectttttga
gggaaaagtg
cagctcctaa
aggggtlgget
cgccaaatca
gagaacgata
gacttcagaa
cacgacgctt
gaaagtgagt
agcgaacagg
ttctttaaga
accaatgggg
aaagttttgt
ttttcaaagg
gactgggacc
gtagtggcaa
gggataacga
aaaggttaca
gagttagaaa
gaactcgcac
ttgaaaggtt
tatctcgacg
gccaatctgg
caggcggaaa
aagtattttg
gcgacactga
ctiggggetg
aagcaactgg
gggaacaagc
aatgtcatgce

gatagcaacg

tcgccaatag
tacaaaaggc
ctggttcgee
ttaaggtcat
aaacgactca
ttaaagaact
acgagaaact
tggacataaa
aggacgattc
acaatgttcc
atgcgaaact
tgtctgaact
caaagcatgt
agctgattcg
aggattttca
atcttaatgc
ttgtgtatgg
agataggcaa
cggaaatcac
agacaggtga
ccatgcccca
aatcgattct
cgaaaaagta
aagttgagaa
ttatggagcg
aggaagtaaa
atggccgaaa
taccgtctaa
cacctgaaga
aaatcataga
acaaagtatt
atattatcca
acacaacgat
ttcaccaatce
actctggtgg
ttatccagga
cggaaagcga
ttctgactag

gtgagaacaa

gaactttatg
acaggtttcc
agccatcaaa
gggacgtcac
gaaggggcaa

gggcagccag
ttacctctat

ccgtttatct
aatcgacaat
aagcgaggaa
gataacgcaa
tgacaaggcce
tgcacagata
ggaagtcaaa
attctataaa
cgtcgtaggg
tgattacaaa
ggctacagcce
tctggcaaac
aatcgtatgg
agtcaacata
tccaaaaagg
cggtggette
gggaaaatcc
ctecgtetttt
aaaggatctc
acggatgttg
atacgtgaat
taacgaacag
gcaaatttcg
aagcgcatac
tttgtttact
agatcgcaaa
catcacggga
ttctactaat
atccatccte
tatactcgtg
cgacgceccecet

gattaagatg

153

cagctgatcce
ggacaagges
aagggcatac
aaaccggaaa
aaaaacagtc
atcttaaagg
tacctacaaa
gattacgacg
aaagtgctta
gtcgtaaaga
agaaagttcg
ggatttatta
ctagattccce
gtaatcactt
gttagggaga
accgcactca
gtttatgacg
aaatacttct
ggagagatac
gataagggcc
gtaaagaaaa
aatagtgata
gatagcccta
aagaaactga
gaaaagaacc
ataattaaac
gctagegeceg
ttcctgtatt
aagcaacttt
gaattcagta
aacaagcaca
cttaccaacc
cgatacactt
ttatatgaaa
ctgtcagata
atgctcccag
cacaccgcect
gaatacaagc

ctctetggtg

atgatgactc
actcattgca
tccagacagt
acattgtaat
gagagcggat
agcatcctgt
atggaaggga
tcgatcacat
cacgctcgga
aaatgaagaa
ataacttaac
aacgtcagct
gaatgaatac
taaagtcaaa
taaataacta
ttaagaaata
tccgtaagat
tttattctaa
gcaaacgacc
gggacttcgce
ctgaggtgca
agctcatcge
cagttgccta
agtcagtcaa
ccatcgactt
taccaaagta
gagagcttca
tagcgtccca
ttgttgagca
agagagtcat
gggataaacc
tcggegetcece
ctaccaagga
ctcggataga
ttattgaaaa
aggagglgga
acgacgagag
cttgggetcet

gttctcccaa

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
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gaagaagagg
caagcctcta
gccaatgtge
attttcccaa
acattccctt
aatgtttttt
gtagttggac
ttctagatgg
cceceecccecea
geegeceeggg

ggggacagcc
tgetctttga

agatttagaa
agatccaacc
catccagcct
tgttcagtgce
cceetgtete
ttgttggtcet
gggataagga
cactctccaa
aaagagcaag
ccctgtgtet
cttgcectgga
tgtagatgtt
gaccaaccce
agttcttcat
cagcaccgcet
aacgtaaggc
tccgaagcag
gtcacgatat
aaataacaat
cgtcattttg
agcacgcctce
tcgegetatt
ctatctttet
tagaatcttc
cggggaggtt
attcactggce
atcgeccttge

aaagtctaaa
cttgaatcct
attagctgtt
ggtttgaact
tttagtaaaa
attaggcaga
ttagggaaca
tccatatgaa
aagcccccag
gctecegetcee
CgEECACEEE
gcctgceagac
tgacagaatc
ccctgetatg
ggccttgaat
gtcaccaccc
agtgtaaagc
ggggtgacac
agtgcaggac
gtcacagcecgt
ttaaaaccca
gagcctgceat
gagatacagc
catacaatcg
aacccaccca
cacctccagg
ctttggagaa
cattatctct
ctccagcecta
ctataacaag
ataattatcg
actcacgcegg
acgggagctc
tagaaagaga
agggttaaaa
gtttgacaaa
ccctttagtg
cgtecgtttta

agcacatccc

aattctaaaa
tttctgaggg
tgcagcectca
agctcttecat
tattcagaaa
atccagatgc
aaggaacctt
tatcctectt
ggatgtaatt
ggtceggcege
gaaggtggca
acclgggessy
atagaacggc
tgcagggtca
gcctgcaggg

tctgggggaa
cattcccecect

atgtttgcca
agcatggacg
tcagaacagc
gcatggagag
gtttgatggt
tgggtcagta
tcaaatcatg
ccgtgeccac
gacggtgacc
ggtaaatctt
catccaactc
cacaatcgcet
aaaatatata
tatgagttaa
tcgttatagt
caagcggega
gagcaatatt
aagatttgcg
aaccacattg
agggttaatt
caacgtcgtg

cctttegecea

tacagcatag
atgaataagg
ccttetttea
ttctttatgt
taatttaaat
tcaaggccecet
taatagaaat
agttcctatt
acgtccctece
tceececegea
cgggatcget
atacggggaa
ctgggttgcea
tcaaccagca
atggggcatc
aaactgcctc
tgtcctatca
attcagtgca
tgggacatgce
cttaaggata
gagcacaaaa
gtctggatgce
ggactgggac
aaggctggaa
tggccatgte
cceecaccte
gctaaatcca
caggacggag
caagacgtgt
tataataagt
atcttaaaag
tcaaaatcag
ctgagatgtc
tcaagaatgc
ctttactcga
tggggtaccg
gecgggtegece
actgggaaaa

gctggegtaa

154

caaaacttta
cataggcatc
tggagtttaa
tttaaatgca
acatcattgc
tcataatatc
tggacagcaa
ccgetagecet
cccgetaggg
tceecgagee
ttcctetgaa
aaagctttag
aaggagcaca
gcccaggetg
cacagcctcce
ctcatatcca
agggggaglt
tcacggagag
aggtgttgag
agaagatagg
aggccacaga
aagcagaagg
aggcagcectgg
aagccctcca
cctecagtgece
cgtgggceagce
gcecegaccect
tcagtgagga
aatgctttta
tatcacgtaa
tcacgtaaaa
tgacacttac
ctaaatgcac
atgcgtcaat
cctaaacttt
agctcttaat
ctatagtgag
ccetggegtt
tagcgaagag

acctccaaat
aggggetgtt
gatatagtgt
ctgacctcce
aatgaaaata
ccccagttta
gaaagcgage
agagggacag
gcagcagcga
ggcagcgtge
cgcettetege
gctgaaagag
gtgctcatce
cccagagcca
ttgggcaacc
acccaaacct
tgctgtgaca
gcagatcttg
ggctctggga
atagaaggac
cactgctggt
ggtggaagag
agaattgcca
agatccccaa
acatccccac
tgtgccactg
cccecetggeac
tggggctgga
ttatatatta
gtagaacatg
gataatcatg
cgcattgaca
agcgacggat
tttacgcaga
aaacacgtca
taaggcgcegce
tcgtattaca
acccaactta

gceegeacceg

15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
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atcgecctte
ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtetatea
cgaggtgeceg
ggggaaagcce
gggegetgge
cgeccgetaca
<210> 18

Q21>
212>
213>
220>
223>
<400> 18

gtggcacttt

DNA

caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceeccega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgcecttga
ccacgatgcece
ctctagcette
ttctgegete
gtgggtctcg
ttatctacac
taggtgcecte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg

19822

ccaacagttg
attcgecgtta
aatcccttat
caagagtcca
gggcegatgge
taaagcacta
ggcgaacgtg
aagtgtagcecg
gggegegtcea

ANTF3I

R 2% H IR

tcggggaaat
tccgeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgcece
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggeaacaa
ggcceetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca
aactggcttce

ccaccacttc

cgcagectga
aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctge
g 18381

gtgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc

aagaactctg

atggcgaatg
aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa

gcgtaaccac

ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgectga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgcegga
agataccaaa

tagcaccgcece

155

gcaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
ccceegattt
agcgaaagga

cacacccgcece

tttattttte
gcttcaataa
tcecetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcee
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt

tacatacctc

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggegeta
gcgcettaatg

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgcetaa

17940
18000
18060
18120
18180
18240
18300
18360

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggecgatgege
ttcgcecegeca
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggeatca

ccaagcggcc

agtggctget
accggataag
gcgaacgacc
tccegaaggg
cacgagggag
cctetgactt
cgccagcaac
ctttcctgeg
taccgctcge
gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
tccteatttt
ggggagegegce
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtag
ttctcggceag
agccagtccce
gtggccagee
tcggtettga
gagcagccga

ggagaacctg

gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatcccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatcecece
cceeaccececce
attaggaaag
aaacaacaga
attgatcccce
gagcggcegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttceegette
acgatagccg
caaaaagaac
ttgtctgttg

cgtgcaatcce

ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgageg
ctctceecege
aagcgggceag
ctttacactt
acacaggaaa
aacctcccct
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggeaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcce
gagcccectga
acgtgctcge
cgtatgcagc
agatgacagg
agtgacaacg
cgetgeeteg
cgggegececee
tgcccagtcea
atcttgttca

156

tcttaccggg
ggggggtticy
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgeegtegg
tgctettegt
tcgatgegat
cgecegeattg
agatcctgcece
tcgagcacag
tcctgeagtt
tgcgetgaca
tagccgaata

atggccgatce

ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtceg
gggcggagece
tggecttttg
accgectttg
glgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctctc
ataaaataag
attgattatt
ttcectttecge
cccaatccte
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtce
ccaccatgat
gcatgecgege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcetetecac

ccatggttta

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
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gttcctecacce
acgtgctget
tgecgettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgce
gcgegaaggg
tgcgagccag
tccagactgce
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccce
gtatttattt
cgcecaggegg
cagccaatca
ggccctataa
cceegeteeg
aggtgagcgg
ggctecgttte
gegegegegegegga
ggececgeget
gcgtgtgege
gggaacaaag
geggtegggce
ttcgggtgeg
gcggeaggtlg
ggggergegsce
cttttatggt
cgaaatctgg
cggecaggaag
ccatctccag

geggggticg
geettettet

ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gcecectgage
gcaaagctge
gtccatctge
gagctgegeg
gccaccaaag
aggccacttg
cttgggaaaa
attgcaactc
ttacggggtc
atggcccgec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g8CLLLLCeL
gagcggegeg
aaagcgaagc
cgeegeceteg
gegggacgegce
ttttctgtgg
geggeteggg
gceeggeggce
gagggegageg
gctgegtgeg
tgtaacccce
gggcetecegtg
ggggtgeegg
ggceeceggag
aatcgtgcga
gaggcgecege
gaaatgggceg
cctegggget
gcttetggeg
ttttcctaca

atactatgcc
aggcccggag
aatgccgggc
ccgeeeeegg
tattggccge
acgagactag
geggegegeegea
aacggagccg
tgtagcgcca
gcgectecece
cagtctttct
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tcactctecce
tattttgtge
ggcgagegeec
ctccgaaagt
gcgegegeegee
cgeegececege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcegcet
cggccggess
gggtgtgtge
ccetgeaccce
cggggegteg
gCeeeecees
cgeeggegge
gagggegeag
cgcacccect
gggagggect
geegeageee
tgtgaccgge
gcteetggge

gatatactat
atgaggaaga
ctccggagga
acccacccct
tgccccaaag
tgagacgtgce
acttcctgac
gttggcgecet
agtgcccagce
tacccggtag
tcttcttggg
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcetggeatt
gtattagtca
catctccecce
agcgatgggeg
EEEECELEEC
ttccttttat
cgggagtcege
cceggetetg
cgggctgtaa
gccttaaagg
gtgtgtgtgt
geggegegege
cggtgececceg
glgggeeest
cceteeeega
cgeggggete
gcegeetegg
tgtcgaggeg
ggacttcctt
ctagcgggeg
tcgtgegteg
gacggctgee
ggctctagag
aacgtgectgg

157

gccgatgatt
ggagaacagc
ccttcgggeg
tccecagecte
gcctacccege
tacttccatt

taggggagga
accggtggat

ggggetgeta
acaccccaca
cgggagtcac
tggagttccg
ccecgecceatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac

cceteccecac

gCEELELEEEE
gaggceggaga
g8CEaAgLCLE
tgegttgecet
actgaccgcecg
ttagcgettg
gcteegggag
gegtlgggeag
cgeggggcett
cggtgegges
gagcaggess
gttgctgage
geegtgeegg
geeggeeags
cggcgageceg
tgtcccaaat
cgggcegaage
ccgegecegee
ttcggeeeses
cctctgetaa
ttattgtget

aattgtcaac
gcggeagacg
ccegeececge
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
gtggaatgtg
aagcgcatgce
gtgggtggcc
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catgggtcga
ccccaatttt
gggggecgeg
ggtgeggees
CEECELCLEC
tcgeceecegtg
ttactcccac
gtttaatgac
ggcecetttgt
cgeegegtge
tgtgcgetcee
gggetgegag
tgtgggegeg
acggcccegge
gegggeeetg
gcteggggga
cagccattge
ctggcggage
ggtgcggegce
gtcceettet
acggggcags
ccatgttcat
gtctcatcat

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgee
taccgectgtg
acagagaaac
tccectggaga
ttggaggaac
atgcccccac
ttecctttteg
ggegggecega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecece
glggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecettgte
ttgccaatte
tggacgtggg
aacagcctta
ggagaggagc
gatggtgtct
tcagtaggac
atcatgaagg
gcceccactgge
gtgaccccecee
aatcttgcta
caactccagg

aaagcccceca

aattcgccac
tcataaactc
aactcgctca
gggccctget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gcctggaact
ccgacgecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
cccectecececceg
ccegeatcece
atcgetttec
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgcctectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggc
ctggaaaagc
catgtcccte
cacctcegtg
aatccagccce
acggagtcag
gggatgtaat

catggtgcce
tgctctggaa
aaagctggga
cgatgccectg
cgagtcatgg
acatcgcgac
cctggaaaat
cgctetgtcee
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgectget
cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcag
cgagccggea
tctgaacget
ctttaggctg
agcacagtgc
aggctgccca
gcetecettgg
tatccaaccc
ggagtttgcet
ggagaggeag
gttgagggcet
gataggatag
cacagacact
agaaggegly
agctggagaa
cctccaagat
agtgccacat
ggcagctgtg
gacccteecee
tgaggatgeg
tacgtcccte

aagaagaaga
ttactcaatg
gttgagcagce
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggece
gaggaaagag
ctgttcgacc
ggcctggaga
gacttagaca
gacgctcttg
tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagccce
cagcgageceg
gcgtgegees
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctccce
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggteecet
gaagagcttg
ttgccatgta
ccececaagace
ccccacagtt
ccactgcagce
tggcacaacg
gctgtcgacce

ccecegetagg

158

ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact
agacacctac
ggcagggage
aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cccccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac
ccaaccccect
cagcctggece
cagtgcgtca
tgtctcagtg
tggtctggeg
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctcttt
taaggccatt
tagagggaca
ggcagcageg

tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtceca
cacccgccecea
gcaaggctte
gggcetgegta
caccgattct
cgaacctgcece
gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctcetg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgecatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee

agccgeeegg

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
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ggctccecgete
ccgggeacgg
agcctgcaga
atgacagaat
cceetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgcctgga
ccctegtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gegtggacge
tgatcgctca
cactgggact

cggteccggeg
ggaagglggce
cacctggggg
catagaacgg
gtgcagggtce
tgcetgeagg
ctctggggea
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctccctatca
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
gctggcecate
aagcaagaaa
tggggeeetg
tagaaggcgc
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge

gacacctaac

ctcececececege
acgggatcgc
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccacct
tgctaaatcce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcc
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga
taccccacca
cggetgatet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa

ttcaagagca

atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagcecte
cctecatatcce
aagggggagtl
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctecagtge
ccgtgggeag
agcccgacce
gtcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactccct
aaaagcagag
tcttatacca
ctaagaaaaa
cagtggggtg
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatcet
atctggcccet
acccagacaa
tgtttgagga
ggctgtctaa
acggecetgtt
attttgatct

159

cggcagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gcccagagece
cttgggcaac
aacccaaacc
ttgcetgtgac
ggcagatctt
gggctetgeg
gatagaagga
acactgctgg
gggtggaaga
gagaattgcc
aagatcccca
cacatcccca
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
gcggaaggtlg
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggetg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gaglagaagg
tggaaatctg
ggceegaggac

cggggacagce
ctgctetttg

gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggte
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt

gctaaactgc

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
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agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga
ccttccecggat
tgacacggaa
gagctteccge
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat
caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
gtgagcagga

ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatccecce
cttctaccca
cccttactat
atctgaggaa
acagtctttc
gcctaagceac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcttctetg
caacgaggaa
tcgcgaaatg
gaaacagctg
cggecattcgg
cgctaacaga
ccagaaggca
cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtcccet
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgce
ggatttccag
cctgaacgcea
cgtgtacggt

aattggaaaa

gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc
tttctgaagg
glggggececece
acaatcactc
atcgagagaa
agtctgctgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatge
caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagatte
gaagtgaagg
ttctacaaag
glggtcggga
gactataagg

gccaccgceta

tggataacct
atctgtctga
cceetetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga
ataaccgcga
tggcaagggg
cttggaactt
tgacaaactt
acgagtattt
ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtlga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgeectgat
tgtacgatgt
agtatttctt

160

gctggctcag
cgctatectg
agctagcatg
ggtgegcecag
gtacgccggt
tattctggag
gctgegeaag
gctgeacgea
gaagatcgaa
taattcccge
cgaggaagtg
cgacaaaaac
cacagtctat
cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc
ctctctgcecac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatgccatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg

ttactcaaac

atcggagatc
ctgagtgata
atcaagagat
cagctgceccceg
tatattgacg
aagatggacg
cagcggacat
atcctgcegac
aaaattctga
tttgcetgga
gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca
gagcatatcg
aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcecg
caccatgcte
cccaaactgg
atcgccaaga

atcatgaatt

10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
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tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa
aactggccct
tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tggggggcga
gggccaccge
ccctgagcag
cttgcgcecega
gtatcgtggce
aggtgctget
ccaccgeegt
agattttcaa
ggcaggacce
ccgactactt
acaccggcca
acgcctgget
aggtgttcga
agctggaatt
gggacgcceac
agatccaggg
acaaagagca
gcaccgagtg
ctgceggett
agttcagcge
acgacttcct
acgccagcga

gcgagatggce

tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
ggtlggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttctaag
ccccegaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagc
cctcgagatg
caccatcaac
cgacggcaga
gctggtggtyg
catcggcaac
ggacctgcac
gggcattaga
accagaagaa
cgagagcctg
cgacatcgtg
gtaccaagag
gtacaacaga
gcaagagatc
cagcceeceag
ctactacagc
cgagagcegtg
gttcagcaag
cggcceggaag
cgtgtgcegac
caagcggcetg
geggeggeag
caagaccgtg

cgagagcttce

ctggcaaatg
atcgtgtlggg
gtgaatattg
cccaaacgga
gggggttteg
gggaaaagca
agctcctteg
aaagacctga
cgaatgectgg
tacgtgaact
aacgaacaga
cagattagcg
agcgcataca
ctgttcactce
gatcggaaac
attaccggcc
gccaagcecce
agcatcccca
atcttcaccg
ctgggaacag
gagaaccggg
ccecggeatca
gagctgetge
ctacgacagg
cccttcagac
aagtcccccea
ccctggeagt
aagaccagcc
gaccccecgtga
accctgtget
taccagaaca
tceetgggeg
cggaagaacg
atgcaccaga
ggctgectga
ccetetaccee
aaccacccceg
gaagtgaagc

ccctaccgga

gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcctgtatcet
aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
tgagccaaga
tcagcgagga
gcgtgaacgt
ctgecegeege
gcatcctgag
aggccatcgt
ccagcggceta
cactgatgcce
agccecgtgga
tggacctgag
acgtggacga
gggtgtacaa
tgcagagcct
gctacggcaa
gataccactt
acgaccctag
acaccctgga
tctgegtget
agaagtccgce
ggctgggeac
agtccggega
ctggcatgaa

ccaaggccct

161

aaagagacca
ggattttgce
agaggtgcag
gctgatcgee
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag
ggctagccac
tgtggagcag
aagagtgatc
agataagcca
gggagcccect
cactaaggag
aaggattgac
ggaaagcacc
ctacagcgtg
gtaccacttc
tgccgetgge
cceetgegge
gaaggacagc
cgtgtgggag
caccctggaa
tccccagetg
caccatcaag
catctggcetg
gtactgcagc
gggctactge
gcagcectgtge
ctgcgagaag
ccagccccag
cccegagetg
gcaccacgag
ccggaccegg
cttcctggaa
agtgacagtg
ggccagatte
gttcgeette

ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg
tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc
gcagccttca
gtgctggacg
ctgtctcage
ctgatcgagc
gcetetgeceg
acaggcggcc
aacctgacct
agatgcagac
gacggccage
ggctgactcg
gccecetgtace
ctgggcatcce
cggaagcelgg
atgttcaaca
aagctgagcg
tgcggcagaa
accatcccce
tgcttcaacg
accacaatca
ttcgtggaat
atcatctggce
aaagagaaca
aacagagtga
cgggtggtge
glggacagcg
gaagagatcg

13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
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atggcgtgga
cacccaacca
agtgcctgeg
agctgggeta
tcttccactg
acaagaagat
tcaagcaggc
acttctggcc
gcaagcggga
acgccaagaa
acaagaaaaa
ccatggaaaa
acagcctgece
gggacgcectt
cccagtggte
gaggaagtct
tggtgagcaa
gcgacgtaaa
gcaagctgac
tcgtgaccac
agcacgactt
tcaaggacga
tgaaccgcat
agctggagta
gcatcaaggt
accactacca
acctgagcac
tgctggagtt
cctaatctag
gtttgcecccecet
taataaaatg
ggggtggggc
geggtggget
gcgegteatg
gceeececececee
agccgeeegg
cggggacagc
ctgectctttg
gagatttaga

cctgtgette
gcggeggetly
gaccgccgtg
caccaccgge
ccacccececce
gctggacaag
caccgaggac
caacgtgctg
agagaacacc
gaagaacaac
gcccggeatg
gcacaaagag
ccceategtg
cctgaccctg
caccatgtgce
gctaacatgce
gggcgaggag
cggccacaag
cctgaagttce
cttcacctac
cttcaagtcc
cggcaactac
cgagctgaag
caactacaac
gaacttcaag
gcagaacacec
ccagtccgee
cgtgaccgcece
cagctcgetg
cceeegtgee
aggaaattgce
aggacagcaa
ctatggcttce
gtccatatga
aaagccccecea
ggctecegete
ccgggeacgs
agcctgcaga

atgacagaat

ttcggcecatge
tacatcagct
tatcacgaga
cacatctggg
gaccagaaga
gcegtgteceg
cggetgacca
gaagagagca
agcaacgaga
aagaaaacca
cccaacgtgt
gtgttcttcg
gaccccegace
gceegggaca
atgctggteg
ggtgacgtceg
ctgttcaccg
ttcagcecgtgt
atctgcacca
ggegtgeagt
gccatgececg
aagacccgceg
ggcatcgact
agccacaagg
acccgccaca
cccatcggeg
ctgagcaaag
gcegggatea
atcagccteg
ttccettgace
atcgcattgt
gggggaggat
tgaggcggaa
atatcctecet
gggatgtaat
cggteeggeg
ggaaggtggce
cacctggggg
catagaacgg

acgtgcaaga
acctggacag
tcctgatcgg
cctgtectcee
tcccecaagee
agcggatcgt
gcgccaaaga
tcaaagagct
gcaccgacgt
gcaagaacaa
ccaacgacct
tcatccgget
ccctgatcece
agcacctgga
aactgcacac
aggagaatcc
gggtggtgece
CCEECLALEE
ccggcaaget
gcttegececeg
aaggctacgt
ccgaggtgaa
tcaaggagga
tctatatcac
acatcgagga
acggcccecegt
accccaacga
ctctcggeat
actgtgectt
ctggaaggtg
ctgagtaggt
tgggaagaca
agaaccagct
tagttcctat
tacgtccctce
ctecececececege
acgggatcge

gatacgggga
cctgggttge

162

gtacggcagc
cgtgcacttce
ctacctggaa
cagcgaggge
caagagactg
gcacgactac
gctgecctac
ggaacaagag
gaccaagggce
gagcagcctg
gagccagaaa
gatcgccegga
ctgcgacctg
attctccagce
ccagagccag
tggcccagea
catcctggtc
cgagggcegat
gcceegtgece
ctaccccgac
ccaggagcgce
gttcgagggce
cggcaacatce
cgcegacaag
cggcagegtg
gctgetgecee
gaagcgcgat
ggacgagctlg
ctagttgcca
ccactcccac
gtcattctat
atagcaggca
ggggctegat
tcecgetagece
ccecegetagg
atccccgage
tttcctetga
aaaagcttta

aaaggagcac

gactgcccce
ttccggeccea
tacgtgaaga
gacgactaca
caagagtggt
aaggacatct
ttcgagggceg
gaagaggaac
gacagcaaga
agccgggegaa
ctgtacgcca
cctgeegecea
atggacggca
ctgcggagag
gacgagggca
ccgggatcca
gagctggacg
gccacctacg
tggcccacce
cacatgaagc
accatcttct
gacaccctgg
ctggggcaca
cagaagaacg
cagctcgeceg
gacaaccact
cacatggtcc
tacaagtaaa
gccatctgtt
tgtectttee
tctgggggst

tgctggggat
cctctagttg
tagagggaca
ggcagcageg
cggcagegtlg
acgcttcteg
ggctgaaaga
agtgctcate

15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
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cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggte
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
atccgaagca
agtcacgata
gaaataacaa
gcgtecatttt
aagcacgcct
ttcgegetat
actatctttc
atagaatctt
ccggggaggt
aattcactgg
aatcgccttg
gatcgccctt
attttgttaa
gaaatcggca
ccagtttgga
accgtctatce
tcgaggtgece
cggggaaagce
agggcgelgg
gcgecgetac
<210> 19

<211> 18492

<212> DNA

cceetgetat
tggecttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccacce
tcacctccag
tctttggaga
ccattatctc
gctccagecet
tctataacaa
tataattatc
gactcacgcg
cacgggagct
ttagaaagag
tagggttaaa
cgtttgacaa
tccetttagt
ccgtegtttt
cagcacatcc
cccaacagtt
aattcgcegtt
aaatccctta
acaagagtcc
agggegatgg
gtaaagcact
cggcgaacgt
caagtgtagc
agggegegte

213> N3

glgcagggte
tgcctgcagg
ctctggggga
ccattccececce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
acacaatcgc
gaaaatatat
gtatgagtta
gtcgttatag
ccaagecggeg
agagcaatat
aaagatttgc
aaaccacatt
gagggttaat
acaacgtcgt
ccetttegee
gcgecagecetg
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgcetg
ag 19822

atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatcce
ccaggacgga
tcaagacgtg
atataataag
aatcttaaaa
ttcaaaatca
actgagatgt
ttcaagaatg
gctttactceg
gtggggtacc
tgcgggtege
gactgggaaa
agctggegta
aatggcgaat
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac
cctaaaggga
gaagggaaga
cgcgtaacca

163

agcccagget
ccacagcecte
cctecatatcce
aagggggagt
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctecagtge
ccgtgggeag
agcccgacce
glcagtgagg
taatgctttt
ttatcacgta
gtcacgtaaa
gtgacactta
cctaaatgca
catgcgtcaa
acctaaactt
gagctcttaa
cctatagtga
accctggegt
atagcgaaga
ggcaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cctaatcaag
gceccecegatt
aagcgaaagg

ccacacccgce

gcccagagcece
cttgggcaac
aacccaaacc
ttgctgtgac
ggcagatctt
gggetetggg
gatagaagga
acactgctgg
gggtlggaaga
gagaattgcc
aagatcccca
cacatcccca
ctgtgccact
tcceetggea
atggggclgg
attatatatt
agtagaacat
agataatcat
ccgecattgac
cagcgacgga
ttttacgcag
taaacacgtc
ttaaggcgceg
gtcgtattac
tacccaactt
ggccecegeace
aagcgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa
ttttttgggg
tagagcttga
agcgggeget
cgecgettaat

17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
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220>

223> G ZZER

<400> 19

gtggcacttt
caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgeettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtctceg
ttatctacac
taggtgcecte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagcet
tgtgtggaat

tcggggaaat
tcegeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgce
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcceetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca
aactggcttc
ccaccacttc
agtggetget
accggataag
gcgaacgacece
tccecgaaggg
cacgagggag
cctetgactt
cgcecageaac
ctttcetgeg
taccgetcege
gcgeccaata
cgacaggttt

cactcattag

tgtgagcgga

glgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagage
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatccectg
cgecagecegaa
cgcaaaccgce
cccgactgga
gcacccceagg

taacaatttc

ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggce
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttceca
tttttctgeg
gtttgcecgga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgageg
ctctecececege
aagcgggcag
ctttacactt

acacaggaaa

164

tttattttte
gcttcaataa
tceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggticg
acagcgtgag
ggtlaagcgge
gtatctttat
ctcgtcaggg
ggcettttge
taaccgtatt
cagcgagtca
gegttggeceg
tgagcgcaac
tatgcttceeg

cagctatgac

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggeggagece
tggectttty
accgectttg
gtlgagcgagg
attcattaat
gcaattaatg
gctegtatgt
catgattacg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
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ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgceegececa
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggcecatca
ccaagcggcec
gttcctecace
acgtgectget
tgecgettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgce
gegegaagegs
tgcgagecag
tccagactge
tagggacagg
tagtaatcaa

cttacggtaa

aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
teetecatttt
g888agLLLC
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtlag
ttctcggceag
agccagtccce
gtggccagece
tcggtcettga
gagcagccga
ggagaacctg
ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gccecectgage
gcaaagctgce
gtccatctge
gagctlgeggg
gccaccaaag
aggccacttg
cttgggaaaa
attgcaactc
ttacggggtc

atggcccegece

cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatcecece
ccececacccecce
attaggaaag
aaacaacaga
attgatcccce
gagcggcegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttcecegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
atactatgcc
aggccceggag
aatgccgggce
ccgeeeeegg
tattggccege
acgagactag
gegegegegeeea
aacggagccg
tgtagcgcca
gcgecetececee
cagtctttet
attagttcat
tggctgaccg

aacctccccet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggceaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcage
agatgacagg
agtgacaacg
cgetgeceteg
cgggegececee
tgcccagtcea
atcttgttca
gatatactat
atgaggaaga
ctccggagga
acccacccct
tgceccaaag
tgagacgtgce
acttcctgac
gttggecgeet
agtgcccagce
tacccggtag
tcttettggg
agcccatata

cCCaacgacc

165

agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgecegtegg
tgctettegt
tcgatgcgat
cgecgeattg
agatcctgcece
tcgagcacag
tcctgecagtt
tgcgctgaca
tagccgaata
atggccgatc
gcegatgatt
ggagaacagc
ccttegggeg
tcccagecetce
gcctaccege
tacttccatt
taggggagga
accggtggat
ggggetgeta
acaccccaca
cgggagtcac
tggagttccg

ccegececatt

accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctcte
ataaaataag
attgattatt
ttctttecge
cccaatccte
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtc
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcetetecac
ccatggttta
aattgtcaac
gcggeagacg
ccegeececege
tgagcccaga
ttccattget
tgtcacgtcce
gtagaaggtg
gtggaatgtlg
aagcgcatgce
glgggtggcece
tagttattaa
cgttacataa

gacgtcaata

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
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atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagccce
gtatttattt
cgcecaggegg
cagccaatca
ggccctataa
cceegeteeg
agglgagegg
ggctegttte
gCELLELLLLA
ggcecegeget
gegtgtgege
gggaacaaag
geggtleggge
ttcgggtgeg
gcggeagglg
gEBECECELC
cttttatggt
cgaaatctgg
cggecaggaag
ccatctccag
gcggggtteg
gcettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgectgtg
acagagaaac
tccetggaga
ttggaggaac
atgcccccac
ttcetttteg
ggegggeega
gacgactttg

ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g8CELLLCEE
gagCgECLCy
aaagcgaagc
cgecegeceteg
gCgLLaACLLC
ttttctgtgg
geggeteggg
gceeggegge
gaggeLagcy
gctgegtgeg
tgtaaccccc
gggeteegtg
ggggtlgeegg
ggcceeceggag
aatcgtgcga
gaggcgecege
gaaatgggceg
cctegggget
gcttetggeg
ttttcctaca
aattcgccac
tcataaactc
aactcgctca
gggceccectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta
aggagcatca
ttctgaaaca
gcetggaact
ccgacgecect

accttgatat

aacgccaata
cttggcagta
taaatggcce
gtacatctac
tcactctecece
tattttgtge
g8CLageLgec
ctccgaaagt
gCECELCELE
cgeegeecege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcgcet
CEEBCCLEERE
gggtgtgtge
ccetgeaccce
cggggegleg
gCEEEECELE
cgeeggegge
gaggegcegeag
cgcaccccect
gggagggcecet
gCCECaAgELL
tgtgaccgge
gcteetggge
catggtgcce
tgctctggaa
aaagctggga
cgatgccectg
cgagtcatgg
acatcgcgac
cctggaaaat
cgetetgtec
agtagcaaaa
agcaattgag
aatcatatgt
tgacgatttt
gctgeectget

gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
catctcccecce
agcgatgggg
ggggegegegce
tteccttttat
cgggagtege
cceggetetg
cgggctgtaa
gccttaaagg
gtgtgtgtgt
gCEELECECEE
cggtgcecececeg
glgggegeet
ccetececega
cgeggggcete
gcegecetegg
tgtcgaggceg
ggacttcctt
ctagcgggceg
tcgtgegtceg
gacggctgcece
ggctctagag
aacgtgectgg
aagaagaaga
ttactcaatg
gttgagcagce
ccaatcgaga
caagactttc
ggggctaaag
cagctegegt
geegtgggece
gaggaaagag
ctgttcgacce
ggcctggaga
gacttagaca

gacgctcttg

166

attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetecceceac
gCEEELRERE
gaggceggaga
g8CLagLCLy
tgegttgecet
actgaccgcg
ttagcgettg
gctecgggag
gegtggeggag
cgeggggcett
cgglgegeee
gagcagegges
gttgctgage
geegtgeegg
gCCgELLagy
cggegageceg
tgtcccaaat
cgggegaage
ccgegeegee
ttcgggeees
cctetgetaa
ttattgtget
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact
agacacctac
ggcagggage
aacagctaaa
tgctcccage

acgattttga

atgggtggac
aagtacgccce

catgacctta
catgggtcga
ccccaatttt
gE8EEELCECE
ggtgeggegg
C8ECELECLEC
tcgecececegtg
ttactcccac
gtttaatgac
ggccctttgt
cgeegegtge
tgtgegetee
gggcetgegag
tgtgggegeg
acggccegge
gegggeegtg
gcteggggga
cagccattge
ctggeggage
ggtgeggege
gtcccecttet
acgggecage
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtca
cacccgececea
gcaaggctte
gggetgegta
caccgattct
cgaacctgcece
gtgcgaaage
cgatgccctt
ccttgacatg

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
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ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecece
glggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceceettgte
ttgccaattce
tggacgtgeg
aacagcctta
ggagaggage
gatggtgtct
tcagtaggac
atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctcegete
ccgggeacgsg
agcctgcaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc

tgagcctgea

aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
cccteececceg
cccegeatcece
atcgcetttcee
ggggaaaaag
gttgcaaagg
ccagcagccce
ggcatccaca
tgcetectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggc
ctggaaaagc
catgtcccte
cacctcegtg
aatccagccc
acggagtcag
gggatgtaat
cggteeggeg
ggaaggtggce
cacctggggg
catagaacgg
gtgcagggtc
tgcctgeagg
ctctggggga
ccattcccecce
catgtttgcee
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg

cgactctaga
ctcccacacc
tttattgcag
gcattttttt
atccctagag
ctaggggcag
cgagccggea
tctgaacget
ctttaggctg
agcacagtgc
aggctgccca
gcetecttgg
tatccaaccc
ggagtttgct
ggagaggeag
gttgagggcet
gataggatag
cacagacact
agaagggglg
agctggagaa
cctccaagat
agtgccacat
ggcagcectgtg
gaccctececce
tgaggatggg
tacgtccctce
ctceeceege
acgggatcgce
gatacgggga
cctgggttge
atcaaccagc
gatggggceat
aaaactgcct
ttgtcctate
aattcagtgce
gtgggacatg
ccttaaggat
ggagcacaaa

tgtctggatg

tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagcccce
cagcgageceg
gcgtgegees
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctcccee
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtececet
gaagagcttg
ttgccatgta
ccccaagacce
ccccacagtt
ccactgcage
tggcacaacg
gctgtcegacce
cccegetagg
atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagcctce
cctcatatcece
aagggggagt
atcacggaga
caggtgttga
aagaagatag
aaggccacag

caagcagaag

167

ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cccccaaage
cceggggcete
acagcccggg
ctttgagcct
ttagaatgac
ccaaccccecet
cagcctggece
cagtgcgtca
tgtctcagtg
tggtetgees
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctettt
taaggccatt
tagagggaca
ggcagcagceg
cggecagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gccecagagece
cttgggcaac
aacccaaacc
ttgctgtgac
ggcagatctt
gggctetggg
gatagaagga
acactgctgg
ggglggaaga

tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctcectg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgcatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee
agccgeeegg
cggggacagce
ctgectetttg
gagatttaga
cagatccaac
acatccagcce
ctgttcagtg
tceectgtet
attgttggtce
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgectgg

6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
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agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgcctgga
ccctecgtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gcgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg
gacaggaaga
cctteeggat
tgacacggaa
gagcttcecge
agaaagtgct

ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctcecctatcea
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
gctggacatce
aagcaagaaa
tggggeectg
tagaaggcgce
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatccecce
cttctaccca
cccttactat
atctgaggaa
acagtctttce

gcctaagceac

aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcce
ctgttcgact
tatacccggce
aaggtggacg
aaacacgaga
taccccacca
cggectgatet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc
tttctgaagg
gtggggececece
acaatcactc
atcgagagaa

agtctgetgt

caggcagctg
aaagccctcec
ccctecagtge
ccgtgggeag
agcccgacce
glcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactccct
aaaagcagag
tcttatacca
ctaagaaaaa
cagtggggle
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatct
atctggcececet
acccagacaa
tgtttgagga
ggctgtctaa
acggecetgtt
attttgatct
tggataacct
atctgtctga
ccectetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga
ataaccgcga
tggecaagges
cttggaactt
tgacaaactt

acgagtattt

168

gagaattgcce
aagatcccca
cacatccccea
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
gcggaaggtyg
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggcectg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggceegaggac
gctggcetcag
cgctatcctg
agctagcatg
ggtgcgeeag
gtacgccggt
tattctggag
gctgegceaag
gctgcecacgea
gaagatcgaa
taattcccege
cgaggaaglg
cgacaaaaac

cacagtctat

atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactgce
atcggagatc
ctgagtgata
atcaagagat
cagctgceccecg
tatattgacg
aagatggacg
cagcggacat
atcctgegac
aaaattctga
tttgeetgga
gtcgataagg
ctgccaaatg

aacgaactga

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
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ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat
caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
gtgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa
agctggaaaa
aactggccct
tgaaaggctc
atctggacga

caaatctgga

atacgtcacc
cgtggacctg
cttcaagaaa
cgcttetetg
caacgaggaa
tcgcecgaaatg
gaaacagctg
cggecattcgg
cgctaacaga
ccagaaggca
cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtccct
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgce
ggatttccag
cctgaacgcea
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
gglggagaag
tatggagagg
ggaagtgaag
cggaaggaag
gccttctaag
cccecegaggat
gatcattgaa
taaggtcctg

gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatgc
caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagattce
gaagtgaagg
ttctacaaag
glggtcggea
gactataagg
gccaccgeta
ctggcaaatg
atcgtgtlggsg
gtgaatattg
cccaaacgga
gggggtiteg
gggaaaagca
agctcctteg
aaagacctga
cgaatgctgg
tacgtgaact
aacgaacaga
cagattagcg

agcgcataca

ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact
catccgcagg
tcectgtatet
aacagctgtt
agttctccaa

aCaaacacag

169

cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc
ctctctgcecac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatcatatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgcece
agaggtgcag
gctgategece
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac
agagctgcag
ggctagccac
tgtggagceag
aagagtgatc

agataagcca

ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca
gagcatatcg
aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg
tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc

11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
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aggccgaaaa
agtattttga
ctaccctgat
tggggggcega
tcgaggagaa
ccggggtggt
tgtccggega
ccaccggcaa
agtgcttege
ccgaaggcta
gegeegaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecce
aagaccccaa
tcactctcgg
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
gaaagaacca
aaaggaacca
tccecatgatt
taatttgact
tcttgggtag
aacttgaaag
gcatagcaag
tgettttttt
taattcctaa
gtgatagaga
agagcaacgg
gctcteteta
ccttgtgcecag
tgtatcgtcg
caggtgette
ccgacggeag
gtccatatga

aaagcccceca

tatcattcat
cactaccatc
tcaccagagc
cctecgaggga
tcetggeccea
gcccateetg
gggegagggce
gctgececcegtg
ccgetaccce
cgtccaggag
gaagttcgag
ggacggcaac
caccgcecgac
ggacggcagce
cgtgectgetg
cgagaagcgce
catggacgag
cttctagttg
gtgccactce
ggtgtcattc
acaatagcag
gctggggete
attcagtcga
ccttcatatt
gtaaacacaa
tttgcagttt
tatttcgatt
ttaaaataag
ctagacccag
tttttgttga
aaagtgaaat
ctacaatcaa
gcgacggeceg
aactcgtggt
cgatcggaaa
tcgatctgcea
ttgggattcg
atatcctecet

gggatgtaat

ctgttcactc
gatcggaaac
attaccggcc
agcggagage
gcaccgggat
gtlcgagetgg
gatgccacct
ccctggeccea
gaccacatga
cgcaccatct
ggcgacacce
atcctggggc
aagcagaaga
gtgcagctcg
ccecgacaacc
gatcacatgg
ctgtacaagt
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
gatcctctag
ctggatccgg
tgcatatacg
agatattagt
taaaattatg
tcttggettt
gctagtcegt
ctttcttgta
cactctatca
ggccaagect
cagcatcccce
catcttcact
gctgggcact
tgagaacagg
tcetgggatce
tgaattgctg
tagttcctat

tacgtcccte

tgaccaacct
gatacacatc
tgtatgaaac
gcagaggaag
ccatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga
aaacctaatc
gttgtttgce
tcctaataaa
ggtggegtesy
gatgcggleg
ttggcgegte
taccaaggtc
atacaaggct
acaaaatacg
ttttaaaatg
atatatcttg
tatcaacttg
caaagttggce
ttgatagagt
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgetgetg
ggcatcttga
aaagcgatag
ccetetggtt
tccgetagece

ccecegetagg

170

gggagcccect
cactaaggag
aaggattgac
tctgctaaca
caagggcgag
aaacggccac
gaccctgaag
caccttcacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
tagcagctcg
cctececceegt
atgaggaaat
ggcaggacag
gctctatgge
tgtacaaaaa
gggcaggaag
gttagagaga
tgacgtagaa
gactatcata
tggaaaggac
aaaaagtggc
attaattctc
tattttacca
aagaatccac
actacagcgt
tatatcattt
cggeagetgg
gceectgegg
tgaaggacag
atgtgtggga
tagagggaca
ggcageageg

gcagccttca
glgetggacg
ctgtctcage
tgcggtgacg
gagctgttca
aagttcagcg
ttcatctgea
tacggcgtgce
tcecgecatge
tacaagaccc
aagggcatcg
aacagccaca
aagacccgcc
acccccatcg
gceccectgagea
geegeeggga
ctgatcagcce
gcetteettg
tgcatcgcat
caagggggag
ttctgaggceg
agcaggcttt
agggcectatt
taattagaat
agtaataatt
tgcttaccgt
gaaacaccga
accgagtcgg
tagacatcat
ctccectatca
cctcattgaa
cgccagegea
tactggggga
caacctgact
acggtgtcga
tgatggacag
gggctaaatg
gceeececececee

agccgeeegg

13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
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ggctccecgete
ccgggeacgg
agcctgcaga
atgacagaat
cceetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca
aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
gctccagecet
tctataacaa
tataattatc
gactcacgcg
cacgggagct
ttagaaagag
tagggttaaa
cgtttgacaa
tceetttagt
ccgtegtttt
cagcacatcc
cccaacagtt
aattcgegtt
aaatccctta
acaagagtcc
agggcgatlgg
gtaaagcact
cggcgaacgt
caagtgtagc
agggegegte

cggteccggeg
ggaagglggce
cacctggggg
catagaacgg
gtgcagggtce
tgcetgeagg
ctctggggga
ccattcccecce
catgtttgce
cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
acacaatcgc
gaaaatatat
gtatgagtta
gtcgttatag
ccaageggeg
agagcaatat
aaagatttgc
aaaccacatt
gagggttaat
acaacgtcgt
ccetttegee
gcgecagecetg
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgetg
ag 18492

ctcececececege
acgggatcgc
gatacgggga
cctgggttge
atcaaccagc
gatggggcat
aaaactgcct
ttgtcctate
aattcagtgc
gtgggacatg
ccttaaggat
ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccacct
tgctaaatcce
ccaggacgga
tcaagacgtg
atataataag
aatcttaaaa
ttcaaaatca
actgagatgt
ttcaagaatg
gctttactceg
gtggggtacc
tgcgggtege
gactgggaaa
agctggegta
aatggcgaat
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac
cctaaaggga
gaagggaaga
cgcgtaacca

atccccegage
tttectetga
aaaagcttta
aaaggagcac
agcccagget
ccacagcecte
cctecatatcce
aagggggagtl
atcacggaga
caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctecagtge
ccgtgggeag
agcccgacce
gtcagtgagg
taatgetttt
ttatcacgta
gtcacgtaaa
gtgacactta
cctaaatgca
catgcgtcaa
acctaaactt
gagctcttaa
cctatagtga
accctggegt
atagcgaaga
ggcaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cctaatcaag
gceecegatt
aagcgaaagg

ccacacccgce

171

cggcagegtg
acgcttcteg
ggctgaaaga
agtgctcatc
gcccagagece
cttgggcaac
aacccaaacc
ttgcetgtgac
ggcagatctt
gggctetgeg
gatagaagga
acactgctgg
gggtggaaga
gagaattgcc
aagatcccca
cacatcccca
ctgtgccact
tceectggea
atggggctgg
attatatatt
agtagaacat
agataatcat
ccgeattgac
cagcgacgga
ttttacgcag
taaacacgtc
ttaaggcgceg
gtcgtattac
tacccaactt
ggccecegeace
aagcgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa
ttttttggegg
tagagcttga
agcgggeget
cgecgettaat

cggggacagce
ctgctetttg

gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceectgtet
attgttggte
ggggataagg
acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
atccgaagca
agtcacgata
gaaataacaa
gcgtecatttt
aagcacgcct
ttcgcgetat
actatctttc
atagaatctt
ccggggaggt
aattcactgg
aatcgccttg
gatcgccectt
attttgttaa
gaaatcggca
ccagtttgga
accgtctatce
tcgaggtgcece
cggggaaagce
agggcgelgg
gcgecgetac

16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
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<210>
Q211>
212>
213>
220>
223>
<400> 20

gtggcacttt

20
17575
DNA

caaatatgta
ggaagagtat
gcetteetgt
tgggtgcacg
ttcgceccega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgceettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtcteg
ttatctacac
taggtgcecte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttegecea
tatggaaaaa
ctcacatgtt
agtgagctga

ANILF3

I 2% H IR

tcggggaaat
tcegeteatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggeaacaa
ggccetteceg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttet
accgctacca
aactggcttc
ccaccacttc
agtggetget
accggataag
gcgaacgacece
tccecgaaggg
cacgagggag
cctetgactt
cgeccageaac
ctttccetgeg

taccgctege

glgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagce
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gegeageggt
tacaccgaac
agaaaggces
cttccagggg
gagcgtcgat
gcggeetttt
ttatccecetg

cgcagccgaa

ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggaggce
ttattgectga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttceca
tttttctgeg
gtttgcecgga
agataccaaa
tagcaccgcce
ataagtcgtg
cgggcetgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga

cgaccgageg

172

tttattttte
gcttcaataa
tceetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgeatacac
tacggatggce
tgcggcecaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctge
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
gggegetticy
acagcgtgag
gglaagcgge
gtatctttat
ctcgtcaggg
ggeettttge
taaccgtatt

cagcgagtca

taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcegegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgetaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtlcggaa
agtcctgtcg
gggeggagece
tggecttttg
accgectttg

gtgagcgagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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aagcggaaga
gcagctggcea
tgagttagct
tgtgtggaat
ccaagcgcge
gataatcata
atcgatctgt
tacacttaca
aaaaaaaaca
ttttacaaaa
taattagctt
gactagtcgt
ctcagaagcc
ccecttgetg
cgatgcaatt
ggaaggcacg
tgatcagcga
ggcgatgege
ttcgcecegececa
cgccacacce
attcggcaag
cttgagcctg
ctgatcgaca
gtggtcgaat
gatggatact
gcccaatage
aacgcccegtce
accggacagg
ggcggcecatca
ccaagcggcec
gttcctecace
acgtgetget
tgegettttg
ccctgagecce
aagcgaagga
cagcggtget
tgcacgacgce
gegegaages
tgcgagcecag

gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
ttgtgacgta
atatcgaggt
tactaataat
aaaactcaaa
ataaacttat
aacttataca
attaagggtt
atagagccca
tcetgececcea
tccteatttt
ggggagegegce
gctctagaga
tgcgaatcgg
agctcttcag
agccggecac
caggcatcge
gcgaacagtt
agaccggcett
gggcaggtlag
ttctcggceag
agccagtccc
gtggccagece
tcggtcettga
gagcagccga
ggagaacctg
ttgtcgtatt
gcaggtcgaa
aagcgtgcag
gcecectgage
gcaaagctgce
gtccatctge
gagctgeggg
gccaccaaag

aggccacttg

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
cgttaaagat
ttatttatta
aaattcaaca
atttcttcta
tttgtacttt
taatagaaac
ccggatcage
ccgeatcecece
cceeacccecce
attaggaaag
aaacaacaga
attgatcccce
gagcggcegat
caatatcacg
agtcgatgaa
catgggtcac
cggetggege
ccatccgagt
ccggatcaag
gagcaaggtg
ttcecegette
acgatagccg
caaaaagaac
ttgtctgttg
cgtgcaatcce
atactatgcc
aggcccggag
aatgccgggc
ccgeeeeegg
tattggcecege
acgagactag
gegegegeeeea
aacggagccg

tgtagcgcecea

ctctceecege
aagcgggceag
ctttacactt
acacaggaaa
aacctccccet
aatcatgcgt
atttgaatag
aacaatttat
taaagtaaca
aaaaacagtc
aaattatact
ttgattcgag
agcatgcctg
cagaatagaa
gacagtggga
tggctggceaa
tcagaagaac
accgtaaagc
ggtagccaac
tccagaaaag
gacgagatcc
gagcccctga
acgtgctcge
cgtatgcagce
agatgacagg
agtgacaacg
cgetgeceteg
cgggegececee
tgcccagtca
atcttgttca
gatatactat
atgaggaaga
ctccggagga
acccaccccet
tgcceccaaag
tgagacgtgce
acttcctgac
gttggecgecet

agtgcccage

173

gcgttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
agcttaatta
aaaattgacg
atattaagtt
ttatgtttat
aaacttttaa
atgttgtatt
tattaatcgce
ccccagetgg
ctattgtctt
tgacacctac
gtggcacctt
ctagaaggca
tcgtcaagaa
acgaggaagc
gctatgtecet
cggececatttt
tcgecegtegg
tgcetettegt
tcgatgcgat
cgecgeattg
agatcctgcece
tcgagcacag
tcctgecagtt
tgcgctgaca
tagccgaata
atggccgatc
gcegatgatt
ggagaacagc
ccttecgggeg
tceccagecetce
gcctaccege
tacttccatt
taggggagga
accggtggat

ggggctgeta

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
accctagaaa
catgtgtttt
ttattatatt
ttatttatta
acattctcte
ataaaataag
attgattatt
ttctttecge
cccaatccte
tcagacaatg
ccagggtcaa
cagtcgaggc
ggcgatagaa
ggtcagcccea
gatagcggtc
ccaccatgat
gcatgcgcege
ccagatcatc
gtttcgettg
catcagccat
ccggecactte
ctgcgcaagg
cattcagggc
gceggaacac
gcetetecac
ccatggttta
aattgtcaac
gcggeagacg
ccegeececege
tgagcccaga
ttccattget
tgtcacgtcce
glagaaggtg
gtggaatgtg
aagcgcatgc

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
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tccagactge
tagggacagg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
ggtgagcccce
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
cceegeteceg
aggtgagcgg
ggctecgttte
gCELLELLLLA
ggcccegeget
gcgtgtgege
gggaacaaag
geggteggge
ttcgggtgcg
gcggeagglg
8EEECECEEC
cttttatggt
cgaaatctgg
cggecaggaag
ccatctccag
geggggticg
gceettettet
tttggcaaag
aagagcaaag
acgacaagga
aagaacaagc
cactcctgcee
taccgctgtg
acagagaaac
tccetggaga
ttggaggaac

cttgggaaaa
attgcaactc
ttacggggtce
atggcccgec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
acgttctget
attttttaat
g8CELLLCELE
gagCgECLCy
aaagcgaagc
cgeegeceteg
gCgLLACELC
ttttctgtgg
geggeteggg
gceeggeggce
gaggeLagcy
getgegtgeg
tgtaacccce
gggctecgty
ggggtlgeegg
ggceeceggag
aatcgtgcga
gaggcgecege
gaaatgggceg
cctegggget
gcttetggeg
ttttcctaca
aattcgccac
tcataaactc
aactcgctca
gggceccectget
ccctggaagg
ctctectete
agtacgaaac
acgcactgta

aggagcatca

gcgectecece
cagtctttct
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tcactctecece
tattttgtge
g8CLageLgec
ctccgaaagt
gCECELCELE
cgeegececege
ccttetecte
ctgcgtgaaa
gggtgegtge
tgtgagcegcet
CEEBCCEEERE
gggtgtgtge
ccetgeaccce
cggggegleg
gCEEEECELE
cgeeggegge
gaggegcegeag
cgcaccccect
gggagggect
geegeagegee
tgtgaccggce
gctectggge
catggtgcce
tgctetggaa
aaagctggga
cgatgccctg
cgagtcatgg
acatcgcgac
cctggaaaat
cgetetgtec

agtagcaaaa

tacccggtag
tcttcttggg
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
catctccecece
agcgatlgggg
gE8BECELELEC
ttccttttat
cgggagtcge
ccecggetetg
cgggctgtaa
gccttaaagg
gtgtgtgtgt
gCEELECECEE
cggtgececceg
gtgggggggt
ccectececega
cgeggggete
gcegecetegg
tgtcgaggeg
ggacttcctt
ctagcgggceg
tcgtgegteg
gacggctgcece
ggctctagag
aacgtgctgg
aagaagaaga
ttactcaatg
gttgagcagce
ccaatcgaga
caagactttc
ggggctaaag
cagctcgegt
gcegtgggece
gaggaaagag

174

acaccccaca
cgggagtcac
tggagttccg
ccecgececatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
ccetecceceac
gCEEELEERE
gaggceggaga
g8CLaAgLCLL
tgegttgecet
actgaccgcecg
ttagcgettg
gcteegggag
gcgtggggag
cgeggggcett
cgglgegeeg
gagcagegges
gttgctgage
gcegtgeegg
gCCgELLaAgy
cggegageceg
tgtcccaaat
cgggegaage
ccgegeegee
ttcggegess
cctetgetaa
ttattgtget
ggaaagtctc
gagtcggtat
ctaccctgta
tgctggacag
tgcggaacaa
tgcatctcgg
tcctgtgtcea
actttacact

agacacctac

gtgggtggcc
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catgggtcga
ccccaatttt
gEEEELCECE
ggtgeggegg
CEECELECLEC
tcgeceecegtg
ttactcccac
gtttaatgac
ggccetttgt
cgeegegtge
tgtgegetece
gggctgegag
tgtgggegeg
acggccegge
gegeggeetg
gcteggggga
cagccattge
ctggcggage
ggtlgcggegce
gtcccecettet
acggggcags
ccatgttcat
gtctcatcat
tagactggac
cgaaggcctg
ctggcacgtg
gcatcatacc
cgccaagtca
cacccgececea
gcaaggctte
gggctgegta
caccgattcet

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
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atgcccccac
ttcectttteg
ggegggecega
gacgactttg
ctcceegggt
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
gtaattacgt
cggegetecece
glggcacggg

ggggggatac
aacggcctgg

gggtcatcaa
gcagggatgg
ggggaaaaac
cceecttgte
ttgccaatte
tggacgtgeg
aacagcctta
ggagaggagc
gatggtgtct
tcagtaggac
atcatgaagg
gcccactgge
gtgaccccce
aatcttgcta
caactccagg
aaagccccca
ggctcegete
ccgggeacgg
agcctgcecaga
atgacagaat
cccetgetat
tggccttgaa
cgtcaccacc
cagtgtaaag
tggggtgaca

ttctgaaaca
gcctggaact
ccgacgecect
accttgatat
aaagcggeceg
tttaaaaaac
tgttaacttg
cacaaataaa
atcttaaggg
ccctecececceg
ccegeatcece
atcgetttec
ggggaaaaag
gttgcaaagg
ccagcagcce
ggcatccaca
tgcectectea
ctatcaaggg
agtgcatcac
acatgcaggt
aggataagaa
acaaaaaggc
ggatgcaagc
tgggacaggc
ctggaaaagc
catgtcccte
cacctcegtg
aatccagccc
acggagtcag
gggatgtaat
cggtceggeg
ggaaggtggce
cacctggggg
catagaacgg
gtgcagggtce
tgcetgeagg
ctctggggga
ccattcccecece

catgtttgcec

agcaattgag
aatcatatgt
tgacgatttt
gctgectget
cgactctaga
ctcccacacce
tttattgcag
gecattttttt
atccctagag
ctaggggcag
cgagccggea
tctgaacget
ctttaggctg
agcacagtgc
aggctgccca
gcetecttgg
tatccaaccc
ggagtttgct
ggagaggcag
gttgagggcet
gataggatag
cacagacact
agaaggggly
agctggagaa
cctccaagat
agtgccacat
ggcagcectgtg
gaccctccecee
tgaggatggg
tacgtccctce
ctccecececege
acgggatcge
gatacgggga
cctgggttge
atcaaccagc
gatggggceat
aaaactgcct
ttgtcctatce
aattcagtge

ctgttcgacc
ggcectggaga
gacttagaca
gacgctcttg
tcataatcag
tceecctgaa
cttataatgg
cactgcattc
ggacagccce
cagcgageceg
gegtgegessy
tctegetget
aaagagagat
tcatccagat
gagccacatc
gcaacctgtt
aaacctccce
gtgacattgt
atcttgggga
ctgggacact
aaggacaaag
gctggtececet
gaagagcttg
ttgccatgta
ccccaagacce
ccccacagtt
ccactgcagce
tggcacaacg
gctgtegace
ccecegetagg
atccccgage
tttcctetga
aaaagcttta
aaaggagcac
agcccagget
ccacagcctce
cctcatatcce

aagggggagt
atcacggaga

175

ggcagggage
aacagctaaa
tgctcccage
acgattttga
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
cccccaaage
cceggggete
acagcccggg
ctttgagcct
ttagaatgac
ccaaccccecet
cagcctggece
cagtgcgtca
tgtctcagtg
tggtetgees
taaggaagtg
ctccaagtca
agcaagttaa
gtgtctgage
cctggagaga
gatgttcata
aaccccaacc
cttcatcacc
accgctettt
taaggccatt
tagagggaca
ggcagcagceg
cggeagegtlg
acgcttcteg
ggctgaaaga
agtgctcatc
gceceagagece
cttgggcaac
aacccaaacc
ttgctgtgac
ggcagatctt

cgaacctgcece
gtgcgaaagce
cgatgccectt
ccttgacatg
tttgtagagg
aaaatgaatg
agcaatagca
ttgtccaaac
ccccagggat
cgcteeggte
cacggggaag
gcagacacct
agaatcatag
gctatgtgea
ttgaatgcct
ccaccctctg
taaagccatt
tgacacatgt
caggacagca
cagcgttcag
aacccagcat
ctgcatgttt
tacagctggg
caatcgtcaa
cacccaccgt
tccagggacg
ggagaaggta
atctctcatce
gceeececececee
agccgeeegg
cggggacagc
ctgetetttg
gagatttaga
cagatccaac
acatccagcc
ctgttcagtg
tceecetgtet
attgttggte

ggggataagg

6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
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aagtgcagga
agtcacagcg
gttaaaaccc
tgagcctgea
agagatacag
tcatacaatc
caacccaccc
tcacctccag
tctttggaga
ccattatctc
ccctatcagt
gcagacttta
tagagaacgt
ccctatcagt
aagctttagg
atcgcctgga
ccctecgtaaa
actcaatcgg
acaaagtgcc
aaaatctgat
aaaggactgc
ttttctctaa
tcctggtcega
aggtcgctta
ctacagataa
gaggccattt
tcatccagcet
gcgtggacge
tgatcgctca
cactgggact
agctgagcaa
agtacgcaga
ttctgegggt
atgacgagca
agaagtacaa
gcggagette
gcaccgagga
ttgataacgg

gacaggaaga

cagcatggac
ttcagaacag
agcatggaga
tgtttgatgg
ctgggtcagt
gtcaaatcat
accgtgccca
ggacggtgac
aggtaaatct
tcatccaact
gatagagaac
ctcecctatcea
atgaccagtt
gatagagaac
cgtgtacggt
gcaattccac
aagcttgtcc
gctggcecate
aagcaagaaa
tggggececetg
tagaaggcgce
cgaaatggcce
ggaagataag
tcacgaaaaa
agcagacctg
tctgatcgag
ggtccagaca
aaaagccatc
gctgecagge
gacacctaac
ggacacttat
cctgttectg
gaacaccgag
ccatcaggat
ggaaatcttc
acaggaggaa
actgctggtg
ctccatccecce

cttctacccea

gtgggacatg
ccttaaggat

ggagcacaaa
tgtctggatg
aggactggga
gaaggctgga
ctggccatgt
cceeccaccet
tgctaaatcce
ccaggacgga
gtatgaagag
gtgatagaga
tactccctat
gtatatccag
gggcgcectat
aacacttttg
accatggctc
ggaactaact
tttaaggtcce
ctgttcgact
tatacccgge
aaggtggacg
aaacacgaga
taccccacca
cggctgatcet
ggagatctga
tacaatcagc
ctgagtgcca
gaaaagaaaa
ttcaagagca
gacgatgacc
gccgcetaaga
attacaaaag
ctgaccctge
tttgatcaga
ttctacaagt
aaactgaatc
caccagattc

tttctgaagg

caggtgttga
aagaagatag
aaggccacag
caagcagaag
caggcagctg
aaagccctece
ccctcagtge
ccgtgggeag
agcccgacce
gtcagtgagg
tttactccct
acgtataagg
cagtgataga
tttactccct
aaaagcagag
tcttatacca
ctaagaaaaa
cagtggggle
tgggcaacac
ctggagagac
gaaagaatcg
atagtttctt
gacatcctat
tctatcatct
atctggcececet
acccagacaa
tgtttgagga
ggctgtctaa
acggectgtt
attttgatct
tggataacct
atctgtctga
ccectetgte
tgaaggcact
gtaagaacgg
ttatcaaacc
gcgaggacct
atctgggaga

ataaccgcga

176

gggctetgeg
gatagaagga
acactgctgg
gggtggaaga
gagaattgcce
aagatcccca
cacatccccea
ctgtgccact
tceectggea
atggggctca
atcagtgata
agtttactcc
gaacgtatct
atcagtgata
ctcgtttagt
actttccgta
gcggaaggtyg
ggcagtcatt
cgataggcac
agctgaagca
catctgctac
tcatcggcetg
ctttggaaac
gcgcaagaaa
ggctcacatg
tagcgatgtg
aaaccctatt
gagtagaagg
tggaaatctg
ggceegaggac
gctggetecag
cgctatectg
agctagcatg
ggtlgegeeag
gtacgccecggt
tattctggag
gctgegceaag
gctgcecacgea

gaagatcgaa

acactctcca
caaagagcaa
tceetgtgte
gcttgeetgg
atgtagatgt
agaccaaccc
cagttcttca
gcagcaccgce
caacgtaagg
attgtttact
gagaacgtat
ctatcagtga
acagtttact
gagaacgtat
gaaccgtcag
ccacttccta
gacaagaaat
actgacgagt
tccatcaaga
actagactga
ctgcaggaga
gaggaatcat
attgtggacg
ctggtggact
attaagttca
gacaagctgt
aatgcatctg
ctggagaacc
attgcactgt
gctaaactgce
atcggagatc
ctgagtgata
atcaagagat
cagctgceccecg
tatattgacg
aagatggacg
cagcggacat
atcctgcecgac

aaaattctga

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
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ccttcceggat
tgacacggaa
gagcttccge
agaaagtgct
ctaaggtgaa
agaaagctat
aggaggacta
acagatttaa
acttcctgga
tgtttgagga
acaaggtgat
agctgatcaa
cagatggctt
aagaggatat
caaacctggc
atgagctggt
gcgaaaatca
aggaaggcat
agctgcagaa
accaggagct
cattcctgaa
gaaagagtga
agctgctgaa
gagggggtct
gacagatcac
agaatgacaa
acttcagaaa
atgacgcata
agagcgaatt
gtgagcagga
tctttaagac
ctaacggcga
aggtcctgtce
tcagtaagga
actgggatcc
tggtcgcaaa
gtatcactat
aaggctataa

agctggaaaa

cccttactat
atctgaggaa
acagtctttc
gcctaagceac
atacgtcacc
cgtggacctg
cttcaagaaa
cgcttectetg
caacgaggaa
tcgcecgaaatg
gaaacagctg
cggecattcgg
cgctaacaga
ccagaaggca
cgggtccecece
gaaagtcatg
gaccacacag
taaggaactg
tgagaagctg
ggatattaac
agatgacagc
taatgtcccet
tgccaaactg
gtcagaactg
aaagcacgtc
actgatccgce
ggatttccag
cctgaacgcea
cgtgtacggt
aattggaaaa
tgagatcacc
gaccggagaa
catgcctcaa
atcaattctg
caagaaatat
ggtlggagaag
tatggagagg
ggaagtgaag
cggaaggaag

gtggggcecece
acaatcactc

atcgagagaa
agtctgctgt
gaggggatga
ctgtttaaaa
attgaatgtt
ggaacctacc
aatgaggata
atcgaggaac
aagcgaagaa
gacaaacaga
aattttatgc
caggtgtccg
gccatcaaga
ggcaggcata
aaaggacaga
ggatcccaga
tatctgtact
cgactgtctg
attgacaata
tcagaggaag
atcacacagc
gacaaagcag
gctcagattc
gaagtgaagg
ttctacaaag
gtggteggga
gactataagg
gccaccgceta
ctggcaaatg
atcgtgtggg
gtgaatattg
cccaaacgga
gggggtiteg
gggaaaagca
agctcctteg
aaagacctga

cgaatgctgg

tggcaagggg
cttggaactt

tgacaaactt
acgagtattt
ggaagcccege
ccaatcgcaa
tcgattctgt
acgatctget
tcctggaaga
ggctgaaaac
ggtacaccgg
gtggaaagac
agctgattca
ggcagggtlga
aaggtattct
agccagaaaa
agaacagccg
tcctgaaaga
atctgcagaa
attacgacgt
aggtgctgac
tggtcaagaa
gaaagtttga
gcttcatcaa
tggatagcag
tcattactct
tcagggagat
ccgecectgat
tgtacgatgt
agtatttctt
gggaaatccg
acaagggtag
tcaagaaaac
actctgataa
actccccaac
agaaactgaa
agaagaaccc
tcattaaact

catccgcagg

177

taattcccge
cgaggaaglg
cgacaaaaac
cacagtctat
cttcctgage
ggtgacagtc
ggagatcagt
gaagatcatt
cattgtgctg
ttatgcccat
ctggggacga
tatcctggac
cgatgacagc
ctctctgcecac
gcagaccgtg
catcgtgatt
cgagcggatg
gcaccctgtg
tgggegggat
ggatcatatc
ccggagtgac
aatgaagaac
taacctgact
gcgacagetg
gatgaacaca
gaagtcaaaa
caacaattat
taagaaatac
cagaaaaatg
ttactcaaac
aaagagacca
ggattttgee
agaggtgcag
gctgatcgee
agtggcttac
atccgtcaag
catcgatttt
gccaaagtac

agagctgecag

tttgcetgga
gtcgataagg
ctgccaaatg
aacgaactga
ggtgaacaga
aagcagctga
ggcgtcgaag
aaggataaag
accctgacac
ctgttcgatg
ctgagcagaa
tttctgaaat
ctgaccttca
gagcatatcg
aaggtggtcg
gagatggccce
aaaaggatcg
gaaaacactc
atgtacgtgg
gtcccacagt
aaaaaccgag
tactggagac
aaagctgaga
gtggagacca
aagtacgatg
cttgtgagcg
caccatgctce
cccaaactgg
atcgccaaga
atcatgaatt
ctgattgaga
acagtgcgca
actggcggat
cgaaagaaag
tctgtcectgg
gagctgetgg
ctggaggcta
agcctgtttg
aagggtaatg

11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
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aactggccct
tgaaaggctc
atctggacga
caaatctgga
aggccgaaaa
agtattttga
ctaccctgat
tggggggcega
tcgaggagaa
ccggggtggt
tgtccggega
ccaccggcaa
agtgcttcge
ccgaaggcta
gegeegaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecce
aagaccccaa
tcactctcgg
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
gaaagaacca
ccttagttce
aattacgtcc
gcgetececce
ggcacgggat
ggggatacgg
cggeectgggt
gtcatcaacc
agggatlggges
ggaaaaactg
cccttgtect
gccaattcag
gacgtgggac
cagccttaag

gccttctaag
cccegaggat
gatcattgaa
taaggtcctg
tatcattcat
cactaccatc
tcaccagagce
cctecgaggga
tcetggeccea
gcccatecetg
g88CLgagELC
gctgeccegtg
ccgetaccce
cgtccaggag
gaagttcgag
ggacggcaac
caccgcecegac
ggacggcagce
cgtgectgetg
cgagaagcgce
catggacgag
cttctagttg
gtgccactce
ggtgtcattc
acaatagcag
gctggggete
tattccgeta
ctcccececget
cgcatccceceg
cgetttecte
ggaaaaagct
tgcaaaggag
agcagcccag
catccacagc
cctectecata
atcaaggggeg
tgcatcacgg
atgcaggtgt

gataagaaga

tacgtgaact
aacgaacaga
cagattagcg
agcgcataca
ctgttcactc
gatcggaaac
attaccggcc
agcggagage
gcaccgggat
gtcgagctgg
gatgccacct
ccctggecceca
gaccacatga
cgcaccatct
ggcgacacce
atcctggggc
aagcagaaga
gtgcagctcg
ccecgacaacc
gatcacatgg
ctgtacaagt
ccagccatct
cactgtcctt
tattctgggg
gcatgetggg
gatcctctag
gcctagaggg
aggggcagcea
agccggeage
tgaacgcttce
ttaggctgaa
cacagtgctc
gctgeccaga
ctcettggge
tccaacccaa
agtttgetgt
agaggcagat
tgagggcetcet
taggatagaa

tcctgtatcet
aacagctgtt
agttctccaa
acaaacacag
tgaccaacct
gatacacatc
tgtatgaaac
gcagaggaag
ccatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga
aaacctaatc
gttgtttgcee
tcctaataaa
ggtggegtlesg
gatgcggleg
ttggegegtce
acagccccce
gcgagecegece
gtgeggggac
tcgetgetet
agagagattt
atccagatcc
gccacatcca
aacctgttca
acctcccecetg
gacattgttg
cttggggata
gggacactct

ggacaaagag

178

ggctagccac
tgtggagcag
aagagtgatc
agataagcca
gggagcccect
cactaaggag
aaggattgac
tctgctaaca
caagggcgag
aaacggccac
gaccctgaag
caccttcacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
tagcagctcg
cctececceegt
atgaggaaat
ggcaggacag
gctctatgge
atggtccata
cccaaagccce
cggggeteeg
agcccgggea
ttgagcctge
agaatgacag
aacccccetge
gcetggeett
gtgcgtcace
tctcagtgta
glctggggty
aggaagtgca
ccaagtcaca

caagttaaaa

tacgagaagc
cacaagcatt
ctggctgacg
atcagggagc
gcagccttca
gtgctggacg
ctgtctcage
tgcggtgacg
gagctgttca
aagttcagcg
ttcatctgea
tacggcgtgce
tcecgecatge
tacaagaccc
aagggcatcg
aacagccaca
aagacccgcc
acccccatcg
gcectgagea
gcegeeggga
ctgatcagcce
gcetteettg
tgcatcgcat
caagggggag
ttctgaggceg
tgaatatcct
ccagggatgt
ctccggtecg
cggggaaggt
agacacctgg
aatcatagaa
tatgtgcagg
gaatgcctge
accctectggg
aagccattcce
acacatgttt
ggacagcatg
gcgttcagaa

cccagecatgg

13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
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agaggagcac
tggtgtetgg
agtaggactg
catgaaggct
ccactggcca
gacccceeca
tcttgctaaa
actccaggac
cgctcaagac
tatatataat
ttaaatctta
tagttcaaaa
gcgactgaga
tatttcaaga
tgcgetttac
attgtggggt
aattgcgggt
cgtgactggg
gccagcetgge
ctgaatggcg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag

aaggaaggga
ctgcgegtaa

aaaaaggcca
atgcaagcag
ggacaggcag
ggaaaagccce
tgtccctcag
ccteecgtggg
tccagececga
ggagtcagtg
gtgtaatgct
aagttatcac
aaagtcacgt
tcagtgacac
tgtcctaaat
atgcatgcegt
tcgacctaaa
accgagctcet
cgcectatag
aaaaccctgg
gtaatagcga
aatggcaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagccceceeg
agaaagcgaa

ccaccacacc

cagacactgc
aaggggtgga
ctggagaatt
tccaagatcce
tgccacatce
cagctgtgce
cccteecectg
aggatggggc
tttattatat
gtaagtagaa
aaaagataat
ttaccgcatt
gcacagcgac
caattttacg
ctttaaacac
taattaaggc
tgagtcgtat
cgttacccaa
agaggcccge
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggega
aagttttttg
atttagagct
aggagegeec
cgeegegett

tggtcceetgt
agagcttgcec
gccatgtaga
ccaagaccaa
ccacagttct
actgcagcac
gcacaacgta
tggatccgaa
attagtcacg
catgaaataa
catgcgtcat
gacaagcacg
ggattcgcecge
cagactatct
gtcatagaat
gegeegggega
tacaattcac
cttaatcgce
accgatcgcec
aatattttgt
gccgaaatceg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcege
aatgcgccge

179

gtctgagcct
tggagagata
tgttcataca
ccccaacccea
tcatcacctc
cgetetttgg
aggccattat
gcagctccag
atatctataa
caatataatt
tttgactcac
cctcacggga
tatttagaaa
ttctagggtt
cttcgtttga
ggttceettt
tggecegtegt
ttgcagcaca
cttcccaaca
taaaattcgce
gcaaaatccce
ggaacaagag
atcagggcga
gccgtaaage
agccggegaa
tggcaagtgt
tacagggcgce

gcatgtttga
cagctgggte
atcgtcaaat
cccaccgtge
cagggacggt
agaaggtaaa
ctctecatcca
cctacacaat
caagaaaata
atcgtatgag
gcggtegtta
gctccaageg
gagagagcaa
aaaaaagatt
caaaaaccac
agtgagggtt
tttacaacgt
tcceecttte
gttgcgcage
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcag 1757H

16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
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