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1. — MR 2R RLE (Saccharomyces) B 2 ME I B J& (Schizosaccharomyces) Y FhH)
e BE, HoAU 5 Cas W UITIZ IR A 2 B T IR T 41, iR 2 A% 5 1R 7 51 A 3 T AR b 422 22 &2 /b
— MZER T HIRNAR GBS 30+, Ho Bk A% 5 8 7 Z10 A0 35 9 b5 4% B (1 DNA 7 51 2
HSRNAZH 77 (I DNA 7 B A s 2% 1E e 31, o v ik 9 A A% B 1) DNA P 5157 1 T ik 4 ASRNAZH 73
[RIDNAJF B ) 3%, HLAT I % 5 26 1k 1A T B i 2w A RNAZH 43 R DNA 7 B (1) T U, I H BTk
WA IR T FIAEL 5 67 T 1% - RNAZH 43 R Ui B9 % B 7 271, b BT IR RNAZH 7340, 75 5 B ik 18 B
HH R G AR BB A b ) BEAL SR B EL R R R AR A ) 25 R 4, HL I A BT IR RNAZH 43 F BT IR
Cas N VA% & Bl 58 6 JF BRNA - 5] 3 ) N DX R 8 (RGEN) , Fir I iBRGENRE 8 45 & 3| pir ik 41
A=V

2 AR ER TR R, Horb (1) PTIARGENRE 5 45 & 21 3 V) E Frik ¥E A7 5 P 81, A /88 (1)
Bk B BE 3 T Z10 0 & B R 5% - BREQERJ&  EE AR B & VPHE IR BE B IR 50 S 4RI B
Arxula)@ . 2 fEEBEE R 22BN L Bk e BRI B g B B T R E L = R LRk
P REJE AL BEJE LRI B DR Al B B FE S BEJE

3 AUF R R 1 BRI B R 2/ 2 RE , Horb BT iRRGEN 7 CRISPR- 4 & ) Cas 9= IR /7 41
H HH CRISPRAZ #5858 S PRI 1] B 1) it [ SC B P31, H.Cas92&HECasHEH -9,

4 AURNEL R B2 (1) e B, Forh bl Fr i A% 1 R 7 91) e i PR RINA [ 4 £ 1B 25 5% BT ik 1% Bl LA
P2 A T IRRNALL 73, Horp TR RNAZH 7) N BA5 T

5. BUFIEE SR 1B 2 B B, I b BT A% B 9 B S AZ G T B R B AL TN & T 1%
M \RnasePt% M . B R ML

6. AR EL SR 1 B2 1) B RE, oA o Frids A% 1 R 17 51 % S RNAAS i At 22 B BT iR i il
DIEIFT IR LIS AT MIRNAJT 21, R= A A B 5 1B A% B - RNAZH 73 Rl 40 7

7. — B TAZAAS 72 b 1 BF o Bl E I BF & 470 A I B v (1) 3% €0 A2 5B I (1) 1
AL R T715 , B il 7 15 B [n) P ik 19 B2 3t 575 — 1 ZH DNAR) g 4 A1 25 — 51 ZH DNARS 4%, iy
I 55— L ZH DNAKE S AR B Gt Cas PN DDA BR B (I DNAJF 1), HL Rk 28 — B ZH DNAR e AR 0 55
(i) ZmAGRNAZL 4 = 5% () 4% B () DNA > 51 FIRNAZEL 2 5 51 37 ) 3 36 4% 1k 7 51, BT RNAZH 43
A 5 PR SR AL S I DNA R B RN A v i IR 5 FE 44 DNARS AR A0 5 67 T 4%
il - RNAZH 23 T Vi B R 471 Lo el BT i 56— E6 20 DNARA) 8 A4 B SR U RNA A At th i B B
%0 UL 7= A= Bt i RNAZH 53, H A BT iR RNAZH 43 FFT ik Cas N VIAX IR B TP 1 AE BT iR S £ Ak
1N FBE B XURE W 2L ARGEN s BY (11) S A A% 1 - RNAZH 73 filt & 3 1 [ DNA 7 271, Hovb ik 28 —
A DNAR S AR AN B & 67 T BT IR A% 188 - RNAZH 73 i A% B 7 271, e i IR A% i - RNAZH )
£ 41 T FlCas N VA% BRI 8 % T2 BT BT IR $E AL 55 A 51O\ B B 0UEE T 24 RGEN, H A Ay
IRRNAZ 7738 3 ARNASE &l 1T 3 3l 1 sk i = A2 , HoHHRGENJZ 48RNA- 51 S 1 N UIAZ IR I -

8 MR THI Tk, iR J7 i 08 B 45 % 58 28 /0 — PP A i i #E AT 557 Ab BB 18 1 1 12 B
AR, Horb BB LG BT IR SR A f P B — DB N IR ) D — AR SIS I e B 4k

9 AURIELR TR T7 1 BT IR 77 1238 00 45 1) BT iR 19 BESR A (R4 DNA , o T iR AL AR DNAE 75
HEZZER -

10 BRI LRI J7 32, Fridk J7 6k A5 4 e & /b — P fe e ge o fR sl b Infa rh 5 58 &
TE TR BEAT R AL B Bk H B 2 A% H R ) B REAR

L1 — b F 3 2 A A 0 1 Bk o i SR 1 B8 g 4 0 ) 1R Bk b 1) % €0 Ak BB Do E ) 4%

3
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TR HI 715, B ik 77 15 AL FE 1) Bl 19 BER it 22 % IRAZ M B AR DNA , 2 — 5 ZH DNA K
P, FEE B A DNARY ZR A4, BT 2 — 25 L DNARY AR &5 Ym i Cas N VAR B I DNAFF 51, AT
IR 55— H ZH DNARA 42 B0, 25 i AGRNAZH 43 E i (1) A% 8 ¥ DNA 7> 51 FIRNAZH 43 72 51) 1S e ) 3% 3¢
L b, FrRRNAZL 7 & A 5 HEAT A e IDNARE 21 AN 2, Horb i Br ik 55 — 5 ZHDNARY
ARG SR IRNA B A0 b 22 Bk B i A%l DA 7= A= BT i RNAZH 43, Foop BTl DNA 7 1AL 8 A6 T
121 - RNAZH 23 R (K K% 17 51) , HL L ob iR RNAZH 23 ATk Cas Y V1A% 2 B I ) 76 Bl ik 1 61
) T 3k e e AR BB oA w R BT A Ak BTN BB B OOUBE T 24 FOORGEN, H b BT id 2 A% A BR 18 1
BIARDNACL 5 P IR 1 R 7 H1 1) 28 /b — ML R A2 , H I BT iR RNAZH 7338 ik MRNASE &
BTR3NS 42, ForPRGENAZ FRRNA - 5| S N V% B i

12— Fh T A0 AS 2 B 19 B 8 sl SR B 9 BF J ) A 1 1 B v 1 G o AR BB s b () i
& 7 UL BR ) 7 2%, ik J7 V2 A0 ) R P BRI 28 /D 5 — H1 ZH DNARA i AR Al 22 /D 3 —
ZH DNARG A , Pl it 55 — T ZH DNARE) 2 60, 15 G b 2R 0 1) Cas 9 I IR R G () DNA 7 471, HL ik
55 T E A DNARY A0 & AT AR M 42 22 2 /b — DN 2L H R B 3 )1 FIRNAZL 43 7 51 1 i
[R5k 2 b P A0, Horb Bk 28 /20— A 2 IR M S A% 1 - RNAZHL 4B o0, Hoh ek 2 7%
HIRALE AT iR %1 - RNAZH 73 NI A% 8 7 51, HLH o B i % g - RNAZH 73 fi 5 43 A
JIr i 5 1% () Cas 9N VIRZ IR g e 18 T FRGEN , FIT IR RGENZE & 21| I ik I BE (1) BT 3k G 0 4k 5Bt o
s I BT IR AR B R 7 1) 5 AT L BT P i A B8 1 16 7 53¢, HL 3 v i RNAZH 47 38 5 AARNA
REBFLL G sh T35k =4 , FoHRGENJZ $5RNA - 51 S 10 N DA% BRI -

13. —FhH T 774 2 H 5| FRNAFH T A 22 W5 5% BF J& 5l R A I B J&8 P Fh ) 19 BF vh 11 22 [
A = TV, BriR T VA

(a) FRALEZHDNAKY A, BT IR H ZH DNARY AR A5 DAS™ 2237 (P AT 45 A Hb IE B2 1
HIF % :RNASE S B 1T A 8) 1 S A% B 1) 55 —DNAFF F1 2 hid Jsz 7] 326 43 7] 6] 28 —-DNAJF 271 2
f5 5] FRNAF CERSS #4385 ¥ 55 —DNAJF FIFIZE 1kF 17 41 5

(b) [r) () ¥ Jfr ikt =5 ZH DNARY 2 A F A3t 28 /D — AN TEAZ R XU A , e v i T A% 7 IR XL
FEARUE B AL AR08 gt 5| S RNASE 7 51) () 7] A $1 m) 25 #4350 (VT) [RIDNAFF 51 (1) 265 — H 4 T A%
TR 580 2 Y A BTk ] 25 80 ) &85 R 3 ) BT SR DNA R 51 B4 LA 7 51 ) 2 PR A TP IR A 4
A

(c) ¥ () FIPriR I k#7415 (b) ) BTk 22 20— AN FE0URE AR AZ 6, AT T 1% 28 41 DNA

Ry A 22, Pk B ZH DNAKS S & B 60 25 BE A% 9 i 5| S RNAF W] A2 8 [ &5 #4381 DNAFF 31 s LA
K

(d) #35 (c) I FTIR B A DNAR FE AR 2 , AT P AR A B - 5] FRNAZ T2
14 AR BRI B RS ATR 0 515, ik 5L e B 3515 S TR 0 - 51 SRNA T 1§15
(1) BT 437 E A0 22 Bk B R i A0 BT i R L R AT AR RNAJE 51, DAL= A AL 357 T 1)
S FRNAS T 5 8% (1) Brid o3 7 VI E Frd B L3 AR (rTRNASE 51, L= AN B 55 181
%16 - gRNARI & 40 o
15. —FPEHDNAY 7, HEE (1) RNARABFILS3) T, AriARNAR S BE 115 3) 1 7] #
EHLERE (1) SRR 5] SRNARIAZ R 7 41, LR RNAZH 43 7 51 R i (1) % s 46 1k
G, oA BTl B EE AR FTIR 51 S RNAR b3, Forb i (1) 1 BT IR A% P R 172 51 S [P RNA H 4L
Hh B BT R AL LA 7= 2B BT 51 5 RNA , A B I B8 4 DNA S F1 A6 B 67 T BT iR A% g - RNAZH 53
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NFRRZEE 81, I B Brid 515 RNARE 9 1 FRGEN , T IR RGENRE W5 1R 71 L 45 & B AL
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T A VIR -

3/3 7




CN 107002020 B ﬁ'ﬁ HH :I:; 1/64 71

{2 FARNAS | S8 A YIAEREE 7E 3F E LB £ b B EFL )

[0001]  ACHR{EZISR20144FE8 H 13 H &2 1) 3 HE I i H11562/0366521) K & » 1% SCHik 4% 3 LA
g 7T AL,

F AR Tt

[0002] R K BAPS Je o F A W S A3 o B, AR R B V5 A3 FHRNA 51 3 ) N DT IR 1
(RGEN) 7E JE &5 FU B B v JE PR R ]

[0003]  DARE 7 SIS AS Y Fr 81 3R 1 51 H

[0004]  JEIEEFS-WebbhHL 77 o 7 5138 1) 1E X OCARAE NASCT TS 1 P 71 3R 1B A , 1%
44857 N “20150721 CL6272WOPCT Sequencelisting ST25.txt”, 8 H # 4201547 H21
H, XA RN AT T 275, 3 HAZ SO 5 AR 0 B 5 R B 3258 o 73X —ASCT A% S SO AL
R AN N PR B 5 —#  IF Hoa S L 51 T GRS

EREA

[0005] 3! i B PR] 5 A= Wk 1A 1) T R R AT 288007 1 o 0 | FE 3Rk o 3k DRI 338 1) 0 o) T 4 o
I i Mk 22 R AT DNA T 31, 7= AR SR TR ) “R B R SE B (Austins N ,Nat.Genetics 36:
921-924) o &P ok 3= 2@ i R YR E2H (HR) (& FH T~ M2 B 2 AL 3 0 R 2 AR MDA I 4
AR) KT  FHTWE SR DI RER 55— TR vl 2 pe “Rg N7 oA 08 3 tHHR R 47 .
TR H A BIHR GzbR B N) 7] A MRS AL DNARI A7 7E , FTIADNA R A 5 5847 4 1)
[ P

[0006] B AR HY HRAE ) 225 (K] A 24 1) T B (H I n] B 2 B 2R 1 57 3 3 A RUAR 7 o {8 FHHR I
R 3 it 5030 5 T 28 IR o m ok 6 A% AR 1) B JEE R T AN A2 22 AN 2R TR ERL D/ HRGE 5 X DA DA vy 1
M bl 77 2RBOK o 12 R 7 L A HRAS S22 5 R A A v i JR o 1t SIS A1 R0 5 3 3 A I BB 2 4K
s A 328 () AL B A MR PERR 1L PR S B %5 e AR B ER [P HR A4 (1) 4

[0007] 87w H FH T 25 (R S 1) PO HRE 305 [ DNAE A B0 25 XUEE W 4 1) 35 5 (Rud in%E N,
Genetics 122:519-534;Smih%E A ,Nucl.Acids Res.23:5012-5019) o F-T 5] A\ X5k W L)
S R A FF T K HR A 5 (I DNARE [ o 51 G, 2 45 88 FR A% BRI T2 1ok V) 5 57 M DNAAL
R AT ECY EAARDNATE AERS 7E 2 A7 s AL 58 THR 7K Bibikova%$ N, Science300: 764;
BibikovaZs A\ ,Mol.Cell.Biol21:289-297) .Z5flHh, I8 & H Kk T N KVEHI#RES (1
AN VIR ) AL S80S IR T RERON ) (TALE) K% BRI - T-HR A5 (K DNA#E 5] (Epinat®
NNucleic Acids Res.31:2952-2962;Miller% A\ ,Nat.Biotech.29:143-148) .

[0008]  ZwAGCRISPR (3R AR A T 1] i 1 66 [ SC 2 2 7 41)) DNADT) F) 4k 28 117 32 R At P — i A7
TE T 240 % 28 T 2 K 4 F0 K 22 40y 4l B 2 R 4 5 (Horvath ABarrangou,Science 327:
167-170;KarginovfilHannon,Mol.Cell 37:7-19) . B4R, O &I & T ITRCRIPSRIAE %
[FJCRISPRZH & 1 (Cas) RNAG| T N UTHZ RIS (RGEN) , Cas9, 1 51 NA 4 5 P DNABE i 54
()77 2 (201543 H19H 24 A ) [E & | HHEUS  2015-0082478 ALAI20154E2 H26 H A i i
US2015-0059010A1 , P53 354> SC LA 51 T XFFAATD) o AT 1521 Cas 9 IRNAZ 7 11y #1815
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CasOHHIFF VI EIALE FAIAIDNA: (i) SRNAZH 3 19— 8B4 B AN F#20A (31) §i Al X 5 5140
W3 FF (PAM) 751

[0009]  KAHRCas9/RNAK & WL & P ARNASF 41, CRISPR RNA (crRNA) Al J 30 #43E CRTSPR
RNA (tracrRNA) o crRNAEL &, 7E5’ - & -3 J5[n) b, S5DNAREAL £ H A MU /3 51 A1 CRTSPR
FE R B (crRNAYR 5 T I 22 (8] JAE) 1) 8 2 X G 1) /32 B0 1) — 358 73 tracrRNARL &, 765 -3 -3
Jr L, ScerRNAR E R X IR K1 7 5 AL & 28300358 2 . H AT TA/EC & 3807 17 S:RNA
(gRNA) By, Fr ik [a] FRNAN R & 7 51, HB & 7ES - 2 -3 J7 1A FiE 8 & tracrRNA)
cTRNA (35 H I I % FI B i61/868, 706, #2232 T-20134E8 F22H) »

[0010]  7F ELAZ 40 2 1A RNAZH ), 1% W1 gRNA L 34T Cas 941 5 (¥ DNASE ] f) 7 ¥ . &A%
RNASRGBETTT (Pol TID) JR3h+, H uvr BA MSehE & I ARBRIS -om 13" - i R RNARY %
5 (DiCarlo® A\ ,Nucleic Acids Res.41:4336-4343;Ma%E A\ ,Mol.Ther.Nucleic Acids
3:e161) 1% MG O & TN FH T 2 BN R A0 R0 ) 40 B, 045 oK AR & (G [ I By & 1
11561/868,706,20134F-8 H22 H$257) , LA R N /MR Bt B 1 R85 8 A BRI 9 B o

(00111 AR, WIHLAEAE A L R i H BT A FFHY , 1 HPol TT1JE 3l - 5 3k gRNATE AE 5 4
P B i i Fi BIE IG 18 BEvh HE AT Cas9- /5 A DNASE [7) T 4 30E BH 2 R e o R, F 1772 4
Cas9fIRNAZH 73 ) H & T O T B3 AL EE BE 2k Cas 941 T I DNASE 7] 22 &= T

b ES

[0012]  FE—NSEiti gy B, AR AT K —FheAE & FRE R, A& 2 D —FRNASI T D)
IR (RGEN) , FTIRRNA G| S N VIR FR B 615 22 /D — Fh A B A - ImIRNAZ 75, Ho A pridk
RNAZH 7360, 75 5 W BF P 1 St AR BB A b i 047 550 21 EL AN 7 81, FHb BT IRRGEN 1] &5
A B HEAL 25 51 RGENIE 7] 45 & 31| I V) 1 #E A7 £

[0013]  FE—ANsjti )7 S, AR B RNk B T F1 8 0 B R« BRI IR  BE AR e B
VERE QT B & e B e R B Arxula )@ 2 1 BB LB BB L B0 v & W BRI B
PO BRI = AT RE IR BR BRI B R 2L R V5 S TR BRI DR I B J A B R
[0014]  7F—ANSHE /T R, FTIRRGENAL £ CRTISPR (3R A2 4R 1 U (8] B 11 4 5] ~C 42 7 1) -
25411 (Cas) 2 i -9 (Cas9) IR 51 . Cas9ER [ 7 7] LI A BEBK i Cas 9K 11 i , SR TTRNA
41 2% AI A0 5 18] S RNA (gRNA) |, ATk 5] S RNAFD 5 A 4855 % 9% & ;e R IIECRISPR RNA
(tracrRNA) (JCRISPR RNA (crRNA) - PAM (Fif [8] X 7 21| 483 55 ) J7 21 o] AR $E AL U 51
RGENIE 1] 45 & B+ D) EIREAL i o FHAZ IR ST 51 7% S FIRNA BT [ A0 H 25 B A% g UL 7= A2 i ik
RNAZH 7y, o BT IRRNASH 70 AN BG5S i o AT IR A% B v] B HE A S A% T B 28 s # A% B L T4
W& T A% 8 \RnasePA% Mg  BUK J BUAL I o HHAZ TR JT 41 7% S FIRNA AT DL AS H A Hb 2B
T P2 AEAS LGS Uity A% B - RNAZH 73 il & 70 T IRIRNASY T o

[0015]  FE—ANSLjiti 7 =9, AR AT e —FhAE & AU EE B, HoAL 5 Cas W UIRX R B AN 2 1% 1
B2 75, ik 2 i IR )7 4 B0 & nT B E B B 2 /D — ME R T AR B 8 1, e p Bk
AR 7 5160 25 G 75 4 ASRNAZH 43 PR DNA P 51) i 0 A B B0 DNA 7 41, FL v BT IR RNAZH /36
B 5T RE A G AR BB A b I BT A B LA ) R AR A ) 2 R 3, FH BT IR RNAZH 43 ]
EjCas W UL ERBEIE GRNA - 51 5: 16 N IRZ RS (RGEN) , IR BT IRRGEN ] 45 & B #E AL £ 751
[0016]  7E—ANSZHti T R, A SCHTIR I 7 i AT — Fh T A o U RE b i) e € R B
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B In A b AT KR TV BTIR B ) R R RE R AL 28— B ZH DNARY 244, BTk 28 —
2 DNAM B A A0 2 i Cas PN YA R G (1) DNAJE 5], RS — B 2 DNAA A4, BT iR 25 — B 40
DNARE 42,55 4 AU RNAZH 43 b 37 1) K% 8 IO DNAFE 51, e v py 57— B 2 DNARY B2 440 35 SR U RNA
ALt 25 B A% LA = A2 B IR RNAZH 7, Fo o BT il Cas9 A )% R 9 1 BT IR BT 2504k 5] N 5.
e ol XU BE T 2

[0017]  FE—ANSEHti T R, A SCHTIR I 7 i AT — Fh TS o U RE b i) % € R
B im0 AT KR TV BTIR v B ) R RE R AL 28— B ZH DNARY 244, BTk 28 —
2 DNA B A A0 2 i Cas PN YA R B [ DNA T 5], RS — B ZH DNAA A4, BT iR 25 — B 40
DNARE) EE A, 5 G i A% it - RNAZH 2 ik 2520 7 HIDNA 1), F v I S8 A% 5 - RNAZH 73 i 543 7 AT
Cas9P V)AL IR AT JE FRGEN, TR RGENAE T ik #EA7 f Ak 5] N Bt B XU T 22

[0018]  Fiid J5 vids ] L35 45 5 1F FiT iR BB AT A A B B4 1) 22 /0 — Pk i R4 i ,
TR A L4 B i BT 5 R B — AN B MK IR ) 2 /D — N BR BUE e o BT iR 7 v ie ]
B 1) BT IR B BESE AL HEARDNA , FoHb BT (HEARDNA L & H 1 2 % H L

[0019]  FE—ANSZiti Ty R, A SCHTIR I 7 i AT — Fh gl 5 U BF o i) % € R B
B i b A% BR R U T3k, BT IR 7 B R ) A R R B AL 2 A% F RS M AR DNA , £
B i Cas N 1) RZ R W 1T DNA T 511 &7 — B85 ZH DNARG B 44 , R 2 2 FRNAZE 43 b I 1) A% g 114
DNAJF 51 (1) 25 — F5 ZH DNARA S 4 , L o pig 275 — 7 2H DNAAE) 2 1A 2 SR IFIRNA F {4 3 2 Bk A% g LA
FEAE BT IR RNAZH 53, e A iR Cas 9 P DX BRI 7E P T RE 1 % €0 AR BB i A o (%) BT Ik BB 57
UL BN BRSO T 2, o H BT IR 2 1% 1 B S AR DNAEL &5 BT iR A% 1 R 7 41 ) &2 /b —
MZE BB .

[0020] 7 —ANSEHti T R, A SCHTIR I 5 iR AT — Fb 5 3 P B v 1) e o A B
I b AR P BT BR K T30, T 7 v B ) R B AL 22 /0 5 — EE 41 DNAA 22
1A, BT 55— E5 4L DNARY AR & 4 5 2 15 1 Cas O N VAL BR B K DNA 7 51) , AN /b 38 — F 4
DNARE AR, Bk 28 — B ZH DNAR AR A &5 ml i E B B B D — N 2R EFRN B3+, H
H AT IR 28 /b — AN Z A% AT B A% G - RNAZH 23 @il 71, S Hb BT I8 A% I - RNAZH 73 fil 5 43 A
S iE 1 Cas9 P YL TR EE 1T JE FRGEN , T IR RGENSE 25 31| BT 148 % RF 11 e e A4 s Bt n A v () BT ik
TR 7 51, AT FELIBT BT A% P R 7 B P e o

[0021]  7E—ANSZjti Ty R, ASCHTIR I 7 i A T A e 5 R h SR s i 2 &
] - RNA 738 5 5925, BT 5 V2 B0 4 - a) $ (it H1 ZH DNARA S 4 , i IR H 2H DNARE) 2 1 75 DA
5 &3 W7 el e E R SR N A G 3T G A% BRI 25 —DNAJT A1 B 2 1) 3 6 77 1)
25 - DNAF H1) gt [n] S RNA T CERZE #4935k 11 55 = DNAJF ZI ¢ 1k 7 17 51 5 b) 7] (a) (1) 25 ZHDNA
PR AR TR A 28 /D — AN R T IR SR A4 , I AR B T A% 1 IR OBUEE A IR B A 7% RE 8 G B )
RNARE 3 Z1) 1 R AR B8 ) 45 #4035 (VT) FRIDNA T F1 1 5 — B BE SEAZ T R 5 60 13 g 0 m] AR i [ &5
P FIDNA T F1 I B AN P 28 — BB SR R4 B s o) ¥ () MR AE RIS (b) (&
M — N SEXUHE AR AT He , AT T 8 B ZH DNARS S A 2, 4% A5 e 08 il 1] 5 RNATF) W] A5 A
[F1] 45 R A R DNA T 471 s DA J%

[0022]  d) #3% (c) () B AL DNARER AR B , M TTT T FA% I - 1) S5 RNAEE

[0023] i [ 07 41 i ik

[0024] &1 8] 5 2 A% EF R G0 BE 5] SERNA (sgRNA) [ 285 F R 28, ] AR 8 ) (VT) 25 A48

8
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IR CasIN PIRZ R EE 1R 5] (CER) 45 #3iR 9 FR 4

[0025]  [&|2A: 5 HRIG B BF 2500 THU AL I Cas 9K ik & JFBAL B B T N B fh, 3F Hawtg B
CAH 5SVAORZ SE LS 5 (NLS) ) Cas O TR BEHE R AR K €

[0026]  [&|2B: & HE K R AL I pre-sgRNA RGRERIA &L (RGR, A% - sgRNA- % 1) FBA1 )5
B AR, Sk (HH) BB s IR 2K £, B ) S:RNA (sgRNA) 7 ¥R K 6, I HHDVAX i LA
%o AR .

[0027]  [&2C: & HRIREEBELIL I pre-sgRNA RGERIA & (RG, % - sgRNA) FBALJS BT/~ A
gty Sk (HH) A% TR K €2, B ) SRNA (sgRNA) 78 ik K, I H.Supd & 11U 45 41
AR .

[0028]  [K[3A:pZUFCas9 (SEQ 1D NO:14) Jiik £ & B 2AH Al 7 19 28 HI [G B BE 250 AR AL 1
Cas9F ik fr . & Hili#E & (ARS 18,11 ori,ColEl) PAAE X4k m Y, 3F H Al ik kric4) (Ura3,
Amp) 2K,

[0029]  |&3B:pZUFCas9/Pol 111 -sgRNAJFUR A & B 2AH B 1 28 B EG B R 35 A A 1
CasOF ik, MAH TAIK BRI M Leu2-3MY1 Snr52 (Pol IIIEEIF, KRN
“Y152”) -sgRNAR A & o R Ao Y, (H s gRNA B A0 & BRI % BESupd J Rl 3 s & 0B T 471
ST & (ARS 18,11 ori,ColEl) AZE X krn it , 3 H T ik Aric 4 (Ura3, Amp) 2K .
[0030]  P&3C:pRE38 AL (SEQ 1D NO: 19) £ FHI - F At A HIS G 1 B op CAN TR [N 14 157 81
SEQ ID NO: 18HI%4 HRIK BE RELAL I pre-sgRNAR A & (FBAL B 8T LA H (A7~ Hi,RGR pre-
sgRNABA R} 26 20R ) o SIS A (ARS 18,1 ori,ColEL) PABE X4, I ATk bric
(Ura3,Amp) 2K,

[0031]  [&4B: F|H (i) X pZUFCas9 (SEQ ID NO:14) 83 (ii) pZUFCas9F143 4 SEQ ID NO:
1811 28 HE IR I REALAL B pre - s gRNAZR 128 50 1 28 11 DNAZF A4 1R fide i HIS DG 1% B 4 A ) W o 2
[ RCR (2 DL S2Hti513) oy 3487~ A pZURCas %% AL 1) 4B ML (45 2 (B, Ura 4 f0) , ik 4 i
2 TI G AR (Can®) o R 2248 T mbRdE IR 2= o

[0032]  [&I5: A HpZUFCas9 (SEQ ID NO:14) FILESEQ ID NO: 18#) 4 HE I BE REAL AL 1
pre - sgRNAZR 1A £ 1 28 P DNA L A1) gt A HIS X 8 B 441 g (1 CAN 1 2 [X HH (1) Cas 9/ sgRNA V)
B ST HIE (3 W S2E1603) o 2 0B 4B (WT) CANLJF 31, Canl - LEA7 &8 51 LUK AA R H
PAMJF B0 R 26 - T0 ) B AL 25 S5 B2 PAMLE e 1) 28 — R T BR U5 o 3 NI A% HF B DA RHA R
TN o BRI (1-18) HE H AL MR R iz Bl s H IR P 31 LASEQ 1D NO:71-89
BAELE AR, i e 5 1

[0033] &6 F]H] (i) {UpZUFCas9 (SEQ ID NO:14) , (ii) pZUFCas9A1L 4 SEQ ID NO: 18]
ZHRR BRI AL pre - sgRNAZRIA & (RGR) FIZRMEDNA, 8%, (i11) pZUFCas9FIE & SEQ 1D NO:
2501 2 BRI B B AL I pre - sgRNAZE K A (RG) [ 28 11 DNARE Ak, 1) fidé i BIS £ 1% B 400 i v 1)
I A ] 25 R (2 LSt A614) o y s 7 M) FH pZUFRCa s OFE Ak (K 4R i i 42 (B, Ura " 4H D) , Tk
AR T BB HUER (Can®) iR ZELE IR .

[0034]  [&]7: L BGEIIHRAINHE] DNAME R BRAR I SEARAR A o W 58 FE e AL 2 it 2 A% T IR 12
TRAS AR DNAJE ZII 5 FHHR (ZRZK) FANHE]J (R 2K) #EAT 1 Cas9/ sgRNA- 41 F I DNAXUEE Wy 42 &2
() S AT (2 DSt 515) - 1% 28 2 RN bR vE i 25

[0035]  &|8: 1T 2 A% HFERIE IR AR DNA /7 FII I 2R 7Y, #ECas9/ sgRNA - /i T I DNA XU Wy 24
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AL T AR FIHRAT R o 7 A A SRS AEAR DNA (R AK) A T ABEAR DNA (7 7K) A1 K S5 2K A5 AR DNA
(1 t8) ITHRAR (S WL h5) o 1% 22 8 RN ARiEAR 22 o

[0036] P& 9. B LGB o 7ECANT 25 [R] i Ak 1) R AR AR (FE 4 Cas 9/ sgRNAY)E ¥ Canl - 147 &3
WME ) AN52 2 K BRI AR AR AR DNASE TR KT 5200 o B AN L FE 2 4% EF R IS M B DNA (TR 7K £,
TEREBDNA) B0 AL 15 £ 4% HF BR 1S Ui BB DNA (i 2Kt , FL A5 LR DNA) (P AN #4410 21 25 F0, 4%
pZUFCas9 (SEQ ID NO:14) FMIRGRZFIA £ [SEQ ID NO:18]) FyE A4k Ak [ 40 ifu i) 7] & & et
PSR (5 WL 515) oy HlidE 7~ A pZUFCas 9% 4k 1) 4R B A AR (B, Ura 4R D) , Pk 40 A
2 TI G AR (Can®) o R 224 TR bRtk IR 2= o

[0037] P& 10A:pRF84JFHL (SEQ 1D NO:41) B 5 B 2 s (1) 48 I IS B 2505 - e Ak 1)
Cas9FIAF MSEQ 1D NO: 18 HR K B B AL HIRGR pre-sgRNAEL (RGR pre-sgRNAZmHL[X
[“Canl RGR”IH&IZ T H) « & HI#E & (ARS 18,1 ori,ColEl) BAAE X2k R, I Hol ik
Wrie#y (Ura3, Amp) K.

[0038] P& 10B:pRF85FiHL (SEQ 1D NO:42) AL & B 24 s (1) 48 IS IS B B 2505 - fe b 1)
Cas9FKIL & FSEQ ID NO: 25 & HR IR R AL IIRG pre-sgRNAEL (RG pre-sgRNA%wAS X
[“Canl RG”JHIRIZ R H) . #HI#E & (ARS 18,1 ori,ColEl) AAZ X4k, 3 H AT ik 4%
184 (Ura3, Amp) K.

[0039]  [&[11:i8id{N £ ikCas9 (pZUFCas9,SEQ ID NO:14) , 8k (i) Cas9F (ii) RGR
pre-sgRNA (pRF84) BiRG sgRNA (pRF85) , 7F HIS [ e 15 HH 7ECAN T J& [A] Joa &b 1) SRAZ AR (S WL 5
Jiti 516) oy b F6 7% ) P B A R IS 8 AR S A0 P 4 B R A6 (RIT, Ura 4T D) , BT SR 4 gt 2 ) 5
SRHUMER (Can®) 1% 222k F R AR E R 2 .

[0040] P& 12A-12B: FJEEHDV - sgRNAR £ 228 £ 1) vy il = v B S s 491 1 12 - ADL SR A A
RSN T RS, BLK B AEZR Hh 2 A HDVAZ B B DNA 7 471, LA KB BEAE S HY I 2 A T T
TR R 1) A7 A P o o TR R Y S ) AT AR 1040, DA B €0 8 2R ATE 7 HH 1 72 S5 Cas O AH B A FH I
sgRNAFICERSE #4145, 3 H DA R BH SEMETR HE 1) A2 % e 26 1E o 2460 2 Y A ] A0 8 i) 235 4 3
FRIDNAJFF F1 AN T T AL il P 57 65 AR 3 24 58 HE W A DNA U A (U2 B B RS 2R AEVT) 5 50 , DNAGE
FEWG AT TR BRI 5 i ] A% I ) 25 4403 (VT) (R DNAJT 100 B 46 S m) Rl e B b i 4, AT
JEREHDV - sgRNAZR 1A & (JE 37 -HDV-VT-CER- & 1L F) o 2444 551DV - sgRNAZR I8 & i, Hpm 4k
RNA%% 54 (HDV-VT-CER¥% % 4) , Ho A HDVAZ B VI FIMEATTS” 731 o & 12 - Bos tH XUEEDNA 3
(SEQ ID NO:99FASEQ ID NO:100M 3 5 XEE) 11— ANl , HoAL & gmfidCanl - THEAL 2 [FJDNA
FF H A 5 N BRI pRE29 1 71 3 24 58 HE ) o

[0041] P& 13A-13B: #4J i HH - sgRNAZR Ik £ 1) ey i 1 v B B 1) /s 461 11 13 - DL SR R S
BN A s LAAKF B S2AE 7~ H A T T2 RR i) ek A7 s 1) ot o 1 o (4] e ) T R0 40 5 DA
Lt f AR HE I () 2 55 CasO M AR FHIK) sgRNAFKICERZE #4138, , DA A2k [ SEHE I Hh (1) 2 i ik 2%
17 o 260 B G B DNA ) S poi 4o 5 1 A S A% T 11 DNA XU BE A (U8 B BH REAREHH L B ) J32 B R T T
RURT A E Y Y (B LR HETS) ) 5 0k  DNATE B2 A1 T 1) WVE & IF , HH - - BE A7 A X 1k
B ) IR AR O, T BHH - sgRNAZR A & o 4 R IA G, o7 AR B S AR - HH
ZEE DI AR G FUTATS 751 . B 13B7~ HH XEEDNA ST~ (SEQ 1D NO: 162F1SEQ ID NO:163)
(R Ag, FoA 5 BT 5 A d's - temp- LERAL SR AT AR B ) S5 #4038 (VT) A2 bSDNA (HH) 19 7 2145
S PEHHAZ G , DL S v B N JBURLpRF29 1 H (1) 4 R A

10
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[0042]  [&]14:5k H H1pRF303 (SEQ ID NO:103) FlCanlfH ZwiEA%HK (SEQ ID NO:157) 4L
211 PR ey 1 255 KT A2 (1) 268 2 FEL UK PR 7 187 o A C MW K OB A2 20 T B FRic ) . Uk I 1 - 16 K 7wk A
R AlA B 5 A AR P BT V% o B MW S WT Canl1 3[R s (SEQ ID NO:160) i B A /MG
Bk (indel) SRARH Canl 2 PR & 1 TE A )R~ o B8 /N o 7 =y 2 HH R Can 1 gm B A AR (SEQ 1D
NO:157) Zm4E I Can1FE K 8 (SEQ 1D NO:161) ffJIE AR <) s

[0043] & 157 Hi >k I B V& PCRIF JFURL AN FE DR 2L URA S FE DR A AR 3 MR I 3 45 31 e e 3 o i
2R FHLAA 3 507 R 2 AN N o PAME B0 Rl 26 .

[0044]  [&]16- A7~ H HE EG B BFURASHE K] P RGR-URA3 . 1 .RGR-URA3 . 2FIRGR - URA3 . 3T #E [f1]
AU OR R OE A

[0045]  PE16-Brs H7E AL 5-FOARY SCHE 77 3 A= K B pYRH222 55 A0 47 () B V& PCRIFT M 3 &%
RFNF N LR AR R R IEN PAMF FIIN T RIZ . “N” RoRIB & 751 B 16-CR 7R AL 55 -
FOARSCHE 77 45 B A K I pYRH282 % Ak 42 () B v PCRIVT M 7 285 SN P B G Xof o HR G R ik
PAMFZU N R RIZE . “N” KRG 751 B 16 -D/n 7R BL &5 5 - FOARI SCHE 77 3 EAEK 1
pYRH283 4% A, 44 1) B ¥ PCRIAT I 7 45 SR AN 72 H1 LU 5K o i 2 R 7R 2k o PAMIT Z1) 0 R 2k “N7 %
NRE T

[0046]  [&]177~ H 3K [ pYRH282 (15 ¥4 523 8124) FIpYRH283 (B4 5 27 F136) T Ak A4 [ PCR ™
YIRIAS R #2 o ok B3 BRI EFIDNA RS FE A D7 H

[0047]  [E1187% Hi Can 1 #8 /3 51 (AR 2 M 77 45 3 o R 28 40 Il 48 7 B 2% o PAMUT 51 LUK A s
Ho

[o048] XK1

[0049]  RXFRANEE A T 515 MR

AZBER Eam
Uik SEQ ID NO. | SEQ ID NO.
1
gRNA 49 Cas9 M 04% B BEi2 %] (CER) #5413, (80 ANARIK )
[0050) e i aR KA%E Leuz-1 Seli %, &5 ikk, %&b gRNA 2
4 Leu2-1 ¥ & ¥a5) 45 #3K 49 DNA. (20 ok )
PG AR K B#EE Leu2-2 ¥e4 5, KA ik, %A gRNA 3
49 Leu2-2 ¥ & ¥e.6) 45 3% 49 DNA. (20 A~k )

11
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RS AR K BE 4 Leu2-3 ¥efi %, % gRNA 49 Leu2-2 4
T 3 Yeb) 45 M) 3% 449 DNA. (20 A~k )
5
(300 4 5%
BRIAEEEE (S, cerevisiae ) Snr52 BT . 2
6
(300 45,
BRI B4 Rprl B 3T )
7
(300 A~#%
fi% R BF KB4 Snr52 B3 -F )
8
BRE 5% 4 Supd B 3T (20 A~aIE )
9
H 2 B FRACA AT RS IR KB P R A AR AR SR (4107 A5,
B Cas9 FF AL q & 4E )
8,35 C A4k k4= SV40 NLS ¢94L k443K i Cas9 10 i
( “Cas9-NLS” ) ; H 22 %AV IRGAS IR KB (4140 A% (1379 aa)
P F A AR AE )
12
(543 A %,
Cas9-NLS &L & (2 3)FF= Cas9-NLS FF 44 17 ik (4683 /a8,
E) . )
14
( 10706 A~4%
pZUFCas9 Jfi . &)
15
43 (HH) A8, (43 aRiL)
16
HDV #5845, (68 Ak )
f A8 AR KB4 Canl-1 ¥eds %, X% ik, %75 gRNA 17
49 Canl-1 =T & ¥a18) 25 #3549 DNA, (20 AMaRIk )
18
FBA1 2% F: HH-sgRNA-HDV (RGR) pre-sgRNA % (760 A~#%
K&, RFHikH, “RGR” REKE, )
19
(6793 Ak
pRF38 Jf 4. )
20
RGR JE#) PCR 5|44, (19 4v83K8)
21
RGR &) PCR 5|44, (19 A~aRIK )

12



CN 107002020 B

" BB B

[0052]

8/64 T

22

CANI1 JE#) PCR 5|44, (20 A3 )
75

CANI1 A% PCR 5| 44. (21 ARk )
24

CANI1 M 53145, (21 ek )
25

FBA1 B3hF: HH-sgRNA-Sup4 41£F (RG) pre- (709 /~5%,
sgRNA £iX &, RAitH, “RG” REE. i)
26

E-A, (10 ARk )
27

E-T, (10 Rk )
28

(100 A~
CAN1 #% #4545 DNA. 3K)
20

( 100 4~5%,
CAN1 ##h44 DNA ZANF 7, )
30

(106 A~k
CAN1 5 R T 448 DNA. )
31

(106 A~k
CANI1 & R T4 DNA ZANF 5], 3K)
32

(655 A A%
CAN1 _Li#AE A . )
33

AT ¥ CAN1 _L##UR 4 6926 PCR 51 4. (29 ekt )
34

AT ¥ CAN1 _L##URA 6926 PCR 51 4). (37 A&k )
35

(658 A~k
CAN1 TFi#AE A . )
36

T4 3 CAN1 Fi#4it DNA A 649.E%) PCR 3|4, (37 A3k )
37

B F¥ 3 CAN1 F #4845 DNA 4 44 5% PCR 7] 4. (22 ek )
38

(1276 /4%
CAN1 X4k % 4848 DNA. *)
39

RG/RGR iE#) PCR 7]4%. (31 A~R3K)
RG/RGR A &) PCR 3|4 40

13
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9/64 T
(29 MaRik)
41
(11568 /~4%
pRF84 /T #i. x)
42
(11507 4~4%
pRF85 Jfi #i. )
43
RNA &R IR 5] (GAAA) . (4 AaAK )
44
RNA w3555 (CAAA) . (4 Maik)
45
RNA &I A7) (AAAG) . (4 A~ aiik )
46
Cas9 ¥ef%, 5 657 4#): PAM A7), (23 A~k )
47
PAM /& 7] NGG. (34 aik)
48
PAM A 7 NNAGAA. (6 ak3k)
49
PAM /- %) NNAGAAW. (7 AmR3k)
50
PAM /% NGGNG. (54 mik)
51
PAM /& %] NNNNGATT., (8 A pkik)
52
PAM & %] NAAAAC, (6 Mk )
53
PAM /7 NG. (2 4m3L)
54
TracrRNA fest 5 7] =41 1. (22 A5k )
55
TracrRNA st /7)) =14 2. (154~ H)
56
TracrRNA st /7 =14 3. (12 4~5%48)
57
TracrRNA fext 5 5] 74 4. (13 453k )
58
TracrRNA =4 1. (60 A~m2k )
59
TracrRNA =1 2. (45 A~#J3k )
60
TracrRNA =) 3. (32 A~aik)
61
TracrRNA =1 4. (85 A~akik)

14
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62

TracrRNA =4} 5, (77 AsRIE)
63

TracrRNA =%} 6. (65 A~akik)
64

(131 4%
gRNA =4 1. )
65

(117 A~k
gRNA =4 2. 3)
66

(104 >3k,
gRNA =14 3. k)
67

gRNA 71 4, (99 A~k )
68

gRNA 7= 5, (81 A~k )
69

gRNA =1 6. (68 A~ak3k )
70

(100 42,
gRNA =4 7. &)
[0054]  [Wrsl=FB 5%, 71
A 1=FTHSP. 72
Fa2wTHB S, 73
FH3FTHES . 74
Fol4a=THBSP, 75
FoSwTHRST. 76
Frl6w=THBSYP. 79
A7 TwFBSYP. 78
Fo 8 +FHBS¥F. 79
A7 oOFFHESYP. 80
F710=THBS ¥, 81
B 11 =FB S P, 82
FH 127FHB S5, 83
A5 13 =FHB S+, 84
Fol14=FB S P, 85
FF1ISTTFHS ¥, 86
Fal16 =FHB S F. 87
FA1TFTHES . 88
F7 18 =TH S5+, 89
7149 Aarl- -1 90
7|4 Aarl-& -2 91

15
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[0055]

11/64 11
J#% pRF109 92
154564 Aarl- Cas9 2L B 93
Jf 45 pRF141 94
Sl EAEE 95
yl52 & 3h-F 96
KIAAT 8 R G iE4F & rpsL 97
Jf 4 pRF291 98
FAZ R Canl-1F 99
F A% 3B Canl-1R 100
Canl-1 ¥e4% 542 PAM & 5 101
A F¥eé) Canl-1 69 € 40 HDV-sgRNA &L & 102
Jii 4 pRF303 103
HDV #8-5)F RNA 104
K B A5 AR KB HF 44 Canl 2 A 105
Canl-2 ¥e4i &, 106
Sou2-1 ¥e4L &, 107
Sou2-2 ¥ed &, 108
Canl-2 &9 & 326 4 My 3% 109
Sou2-1 &4 7T & ¥e.6) 45 3K 110
Sou2-2 #49] & ¥a.6) 4 43K, 111
Tgll-1 $24% % 112
Acos10-1 ¥e4%,5 113
Fatl-1 ¥e4 5, 114
ura3-1 497 & ¥a 6y 45 # 3% 115
URa3-1 #2434 116
Cas9-SV40 NLS D10A H840A 117
3|4 D10AF 118
3149 D10AR 119
22 BF KEEFF A4S Cas9 D10A 2 H 120
Jf 4 pRF111 121
7] 49 H840A1 122
3|49 H840A2 123
22 BF K B A B AT AR A0 K 7E 64 Cas9 2L A 124
pRF143 125
2 8 KB 44 69 dsREDexpress ORF 126
42 B KB EH 4510 69 dsREDexpress JLIE B X 127
FBA1-dsREDexpress £ ik & 128
pRF165 129
% & Pmel Notl /i Fx L 49 pRF165 &) FBA1 I K 5% 4 ful
dsREDexpress &
p2P069 4 KAk 131
pRF201 132

16
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[0056]

12/64 11
%k B pRF201 49 Ascl/Sphl %4 A ¥ 133
HY026 134
HY027 135
pRF169 136
GPD 2 & 137
GPD 2 3 F-R &) T ik FAFit 4 -CER-Z oL F 138
ds-temp-1 ¥24% % 139
ds-temp-2 ¥4 &, 140
ds-nontemp-3 ¥24% &, 141
48 3 A% B -VTD BkA-4K 142
4K AL BE-VTD ReA-1k 143
ds-temp-1F 144
ds-temp-1R 145
ds-temp-2F 146
ds-temp-2R 147
ds-nontemp-1F 148
ds-nontemp-1R 149
pRF296 150
pRF298 151
pRF300 152
pRF339 153
pRF341 154
pRF343 155
pRF80 156
Y $EARAR 6942 Canl $2 % 157
7|49 80F 158
3| 4% 80R 159
Canl L B & WT (2 AR ) 160
Canl A ) & £k % B 4 161
B 13-B ¢4.E &) A% H B 162
B 13-B 89 R%) Az H R 163
pre-sgRNA URA3.1 (RGR-URA3.1) 164
URA3.1 ¥2/7 7| 165
pre-sgRNA URA3.2 (RGR-URA3.2) 166
URA3.2 ¥ 5 7| 167
FBAIL & #)F 168
LB AR KA 169
5|49 RHO705 170
7|4 RHO719 171
7|4 RHO733 172
7|4 RHO734 173
714 RHO707 174
27 A& A URA3 369 h & 175
Kk BEE 1 94 URA3 M 4 #& 176

17



CN 107002020 B .IH' HH :F;

[0057]

13/64 71
kAW % 2694 URA3 ¥ 1 B 177
kB W% 3 89k URA3 69 B #& 178
kAW & S 694 URAS 9 4 B 179
K B H % 6894 URA3 9 K & 180
kB W& 149 ELZE URA3 # K K 181
kB EE 269K HL URA3 # K K 182
R AWAE 3R EL URA3 B9 H X 183
K A% 569 HA URA3 9 F B 184
kB % 6493 H URAS 89/ EX 185
WEE A ML ERLY 186
TDHI 3 GPD & - 187
7|4 RHO804 188
7|4 RHO805 189
TDHI1 2 3)-F-RGR-URA3.3 #k4-1k 190
pre-sgRNA URA3.3 (RGR-URA3.3) 191
7|49 RHO610 192
3|49 RHOG611 193
7|49 RHO704 194
4 & URA3 A 5169 A & 195
K B H% 369 URA3 55169 K K& 196
kB % 445 URA3 F5I69 R & 197
KX B H%E 569 URA3 B 5169 K K& 198
%k B % 649 URA3 F7)69 4 & 199
K B H % 949 URA3 5369 K & 200
K B H % 10 4 URA3 55184 A K& 201
4 A URA3 7589 K & 202
* B @ 7% 23 49 URA3 F 7069 R ik 203
K B 7% 24 49 URA3 #5084 kB 204
74 A URA3 5169 R X 205
K B H % 2749 URA3 F 5189 F K& 206
* B H % 36 49 URA3 A 3169 K & 207
ARS18 /71| 208
22 R KA 55 A TR AL A9 4R B I 1 Csy4 209
I KB4 FBAL 23T 210
TDH]1:28bp-gCAN1-28bp 211
Csy4 123 5 7| 213
Csy4 125 5 71 14 69 sgRNA 213
CANI1 ¥e/7 7 214
274 A CANL A 51064 K B AL
K B % 14 45 CAN1 89 K & 216
K B % 16 49 CAN1 #4 K & 217
* B % 1849 CAN1 9 K & 218

18
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k) B H% 1945 CAN1 89 K K& 219

K B 7% 24 49 CAN1 89 A & 220
[0058] & B % 25 69 CANI #4 K X 221

& Csy4 4L 72 45 sgRNA 222

Csy4 Y181 )& 64 5'% M 5 7 223

Csy4 Y181 )5 449 3'F M 5 5] 224
B AT

[0059] A 5| I AT L RIRIFE LRI SCER Y A FF 4 S0 51 T FE AA ST

[0060] WAL HT A, AR1E “A B 8B A FF B AR B A B 7E PR il (H — fiid F T AU0R 22K
HH BT RIR S 1R BYAR SR [P AEART i B o 3 e AR AE AR AR S R ] B .

[0061] AL ARLE “JEH I IEEE” 2B A B BEE (Saccharomyces) (], BRI ¥ B
(S.cerevisiae)) BUZH (Schizosaccharomyces) BRI FR AT AR I BF o A U BERIA T
PL N 3C@kH :Non-Conventional Yeasts in Genetics,Biochemistry and
Biotechnology:Practical Protocols (K.Wolf.K.D.Breunig.G.Barth%w%i,Springer-
Verlag,Berlin,Germany,2003) , H LA 5| FHJ7 :0FF AL AERELE S0t 77 2 b, AR e BF
Al 54 (B Ty de ) b B FREE 2 (HR) - A2 52 0 R B (w4 I [R5 K i 4% & (NHEJ) DNA
18523 PRI % BF o WY IR 2228 2% (FLHRPLIENHE]) & AR BUE% BE - 3 B Chen®% A (PLoS ONE
8:e57952) AFF, H UL 5| AT I AL ARG AR 1 FUREBE 9 HR QB g (1 , i T
HRPQIERE) 1 S o AL AR VS “Tie BF 72 48 32 2L DL 5 20 i T SN A7AE 1 ST R 0 o B BE T ) i
HUAEA SR RN “BERE AR AR

[0062]  ACH, RiE “RNAGI F )N VIR (RGEN) s2& #8172 /b —/NCRISPR CREIRM
VI i) 588 1 [ S ER AR 7 1)) 46 (Cas) B BRI A2 /D —FPRNAZH 73 1) 6540 o 7 B o iF , RGEN
[RIRNAZ 7305 5 50T 137 51 R (R DNAJT 51 B AN 7 51 o 25 T 1% EAMA , RGEN ] 4% S 14 14 )
I V0B RE € DNARE AL 557 41 o A8 SCHIRGEN BT A0 55 DY P 2 A1 Y CRISPRAK R (Horvath il
Barrangou,Science 327:167-170) &1 . T18IE 1T1IRICRISPRIA R AE—Fhi —Fhak £
FhCastr H B — Mk 2 P& 1& FIRNAZ 75 o FEL eI S0t 77 2, RGENE, B Cas 9N VI IR
filg (CRISPR 114 &) FZe/b—FHRNAZL 5 (5101, crRNAFT tracrRNA, B gRNA) .

[0063] R i “CRISPR” (SR A I 7] R 1) 45 [ml S = 55 7 471)) A2 48 128\ TT2R BRI TT2EDNAY)
FE A F 1) e 153 A% 5 TR A g B TR -, JHL 48 G e 4 AT e A R A B S DL BR 4R SR DNA
(HorvathfliBarrangou,Science 327:167-170) . A< S H| FHCRISPRAK &1 2H 7 FH T & Hi ez
REZH A A A DNARE ] .

[0064]  ASCARIE “TTHICRISPRIA R A “TIRICRISPR-Casti R” B3 F I H 2RI H 5
/b —FPRNAZ 5> B & 1) Cas9 N VIHL R B ) DNA D) B 44 & . U1, Cas9 W] 5 CRISPR RNA
(crRNA) A1 i#0E CRISPR RNA (tracrRNA) H & AL 75—l , Cas9n] 5 FRNAK & .
[A| I, crRNA L tracrRNAFI[H] S RNA & A% 32 - RNAZH 43 ) EBR 1 P 7~ 5]

[0065]  ASCHIARTECRISPREAG G 1 (“Cas”) W X IR & Ti HH Cas K 2w i () Cas B I 7T o
TER s 22, 24 5 A @&RNAZE 43 B & 1), Cas N UIAZ BRI HE 18 1) 1) 4= 355 54355 7945 52 DNA
BEJF A o 50, B8 65 7E 45 8 DNASE 7 41 5| N B B Bl 00U BT 2 5 L] 5 i b e R AIE M R
IR 2 DNARE ¥ F1 1) — AN B 2% B - Cas N DI R T 76 5 5 471 Ak A3 DNASURE A fi#t Jig 7 B V7]
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E1| 48 /b —/NDNABE, 4id i i 5 Cas & A1 c rRNAGE 4] S RNATH B ¥ 5 51 A S 10 - L 2K 1 Cas
PN DA% B B 1R 3] H D7) SR 7 270 368 5 1 D A 40 ) X 20 AR 2 7 (PAM) 57 T B4R T DNAKE
JE A3 S HE4T o ik, R S Cas B i AT B Z DNAY)EI S D) & (H Y 55181
RNAZH 5355 A, T1 AR BE 15 e S 1 25 4 B DNABE 5 41 o 25 SCIR AR 146 11 Cas B 19 B N Cas9.

[0066] AT “Cas9” (BLRTHR HCas5CsnlmiCsx12) &48 Ky 1T 4 5 1tk 1R 51 A7) ) 4 3 %
4> DNABE 7 51, 5 crRNAFItracrRNA , 8% 5 [1] S:RNATE B 5 & W01 T T B CRISPRA £ f¥)Cas Y
VIR - Cas98x F 51 & RuvCA% R g &5 #4) S8ORIHNH (H-N-H) 2B R 45 #a8, & B R4 7
F AL Y1) ELDNARE (B AN 25 #3811 B[] 8 FH -5 SOONAXUEE D) 81, SR T — A 45 R 3k 1 3 14 5 3
DI o — MRt RuvCEh M 38 B0 & 0 45 M3 T TTRNT T T, v g Ry 38 167 T Cas O IIN A i
W, I HAV G5 M3 T TANT T AL T 25 19 5 4 HH 1), HNHEE A4k 550 (HsuZs A, Cell 157:1262-
1278) . “Apo-Cas9” s& $8 A SRNAZ 7 & & ) Cas9. Apo-Cas9R] 45 A-DNA , {H DL AERE 544 77 3
HHATIZEE S, 37 HARRE VI EIDNA (StembergZs N ,Nature 507:62-67) o

[0067]  #E—LLSTjiti 7 ZEH , Cas N PIRZBR B 1] £ 7 Cas 92 BRI e PE T 20 . Cas 9 22 IR i) o 1
T 0] B4 B AR Cas 95 1 1) R SR AT 1E I A% BRI 14 (1Y) S SRR A8k (B, R 2K i N B B
) Man, fE— LB NN, CasO A R MEIE B A /N T50% /NTF40% /N TF30% /T
20% /NF10% /INF5% BN T 1 % 56 B BT A B Cas9 22 Bk 1) A% BR TG 14 (201443 H6 H
NI SR R H1EUS20140068797 A1) ofE L1500 R, Cas9Z BRI U I AN A B 3%
(1) % T Tl Vi 1 O EL M TR A b < 3F 1 Cas9” B “IKIE i cas9 (dCas9) o To M Ab I 1 1
Cas 9L 44 G35 FEHNHANRuv CA% PR il 45 A4 38 P A0 75 RAZ ) Cas 98 A4 o 1X L6 T fi A b 14 (] Ca s 9
AR AE S 55 sgRNAFH ELAE F I HL25 6 B P (1 BE AL S B4 e D) B SEDNA AT — 2% 4 o 1% A4E H
BT, 45 A (E AN DNAWT 288 R FH T I e 2> G 2 A o o 1 L R JRR 1) 3R, (EAS S BUK A
BRI SR

[0068]  TEAEfLIEERICas9n] fl A & 5 U7 51 (20144E3 H6 H A A 1 36 B % R i i
US20140068797 A1) o &l Rl % R AFEEAIR T 2 Ik, Brd 2 kP it i B 4E T4
DNAEY, 5 $EDNAZE & 19 22 ik (514, 2535 (3 8 & DNAGS &85 [) 11 18] 322 589 6 5% 0 3% 1 . 59 4
HIE R G RBEFEEARIR T, SR DL RIS PR 2 0K - H 2 AL R s 14 0 F LS 1 &
T R iRy VE S I 2 TR I Vs P L DV P L R R TS M 2 BRI 1 L i RIS R
HEEALTE 1 2 AR AL V5 P L SUMOAL TS M « 25 SUMOAR & 14 AZ W S A0 15 P | 25 A% h b 7
PE GRS M o SR AL M A SR A A R AR EAR T B R R
[ BN B i %) 22 IR (A0, e s o R 7 B L B, S R T SR T IR - 1) B 1 B
B, /Ny T/ 25 B e AR R T ) o TOMEATE P Cas 9t i) fil & B Fok TRX R B LA 7= A=
XUEEWTZE (GuilingerZ® N\ ,Nature biotechnology,532%:, 5565 ,20144F6 H) »

[0069] AL AIE “RNAZH 4N 4860 2 5 DNARE 5 41 1) 5 H M A B A% 8 5 51 (I RGENTH)
RNAZH 73 o 1% HLANF FILEA SCHHEFR N “) 3 7 5107 B5Cn] AR S ) 45 403807 17 41 o AR ST A3 1
RNAZH 43 IR 7~ A0 4% c rRNAFI 6] SRNA . 41 , A SCHIRNAZH 7 A BAS -3

[0070]  ASZHIARIE “CRISPR RNA” (crRNA) 248 Al 5 —FhEk £ FiCas 8 1 it (171, Cas9) &
A IE o ik 2 G 3R EDNASSE & K5 5 £ [ RNAFF 51) o c rRNASE EDNAZE &5 S 1
R AL A S DNARE 7 51 (1) 85 AN ) T 7 407 (Rl AR SR 25 #9387 [VT]) o crRNASE EL 5 H
crRNAVE H H A CRISPRIE K R B X Zmtd i) “BEE 7 5)” (“tracr RNAILHLF A1) »
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crRNAR E 7 5] 5 tracrRNARIS i i 1 75 51138 K o KIRCRISPRIA 2 HH ¥ crRNAYE H HH
CRISPRIE: K & #% 3 (1) “pre - crRNA” . pre - crRNAGL 25 ] i X A & [X ; [A] % X £ 2 5 DNARE AL
FUF 5 H MO MR F 51 . R ARE R Pre - crRNARE N T RE 2 N AR B crRNA, 3% 1 B
) 5 A [F) 582 A — 35 43 « CRISPRAZA £ F1) F crRNA , 451 40 F T DNASE i 4 S

[0071] A CHIATE “RABIECRISPR RNA” (tracrRNA) 5245 H T TTR CRISPRAAK % ) 3K 4w
FGRNA, I HAES -% -3 JilA) b, % . (i) 5CRISPR TTIAIcrRNAM HE & X B KK F 41, Al
(1) BEZEHFRHIE > DeltchevaZs A ,Nature 471:602-607) »

[0072]  OR3E “Ia) FRNA” (gRNA) i “Ei[a] S:RNA” (sgRNA) 7E A 3CH v B4 FH o 4 LI gRNA
T8 AL G n] R AE HEE B tracrRNAK crRNA ik & 7 51« SR i b, gRNAR] 48 451 40 c rRNA A
tracrRNAF) & il &4 . JinekZE N (Science 337:816-821) AT T — L gRNAKFE . gRNAIR
AAR A DL R AE SR R AE B A ) 57 51 (A] AR B ) 45 #35k) 5 2 )5 2 Cas I VIR IR I 1 )
(CER) &5 #4938, [20154F:2 F 26 H A AR [11W02015026883 , 201543 119 H /A A (1126 [ & F| H1 35 US
2015-0082478 Al,f120154E2 A26 H A KJUS 2015-0059010 AL, HA4#ELL 5] 72043
FEAATSL] o CERGE #3817 trac v RNARL XS 7 5], 2 Ji5 A tracrRNAJF 471

[0073]  OR¥E “HRAL P A7 L “PEAL A7 L RFFF” | “BEDNA” | “DNAKE P 51)” | “HLJE [R] JAa” | “J&
DRI 4 SO A7 IR 2L 5 PP 4] | i R 2 A S IR 88 AR 1 18] [X e 17 78 AR ST rp m) B 6
BT 855 H1) 2 a7 R R B 17 225 DR 4 Hp ) S E R B DA BT i) B DNASY 7 B 1 2 4%
HER T 51, A SCHIRGEN AT X FL AR 285 A ATk s ) 1 s D) o BB A AT BAA : (1) BERE 1
PIVRPE/ RARAL A, (1) R EERE SRR H BRI AR RARAFAE TR R A, 8 (111) 5H
RIMFAEZ SEAREE AP AR T R R A A B

[0074] A SCHYEEAT S5 A K E N B D I3ME T RR I B G 85, rid4E B A 5 (crRNABL
gRNA) [ 1) 57 1 1) 2 8 EAME T A8 5 1m) 5 7 51 2248 3 51 F:Cas B [ B Cas B [ i &
G EELT BT - R e g S (TE SRR S 7y 2P, 756 & I PAMAT I #E 7 A1) o D1/
YIS G&E T W U ER Cas B Y [ Cas) AT ERE T HI PN (, 4l and FHCas9) 8z V)l /)1
AL AT FERE 7 B AN (0, A8 A Rl 22 53 U P DR BRI 25 #4038k Cas 9, 18 4l H Fok TR
Cas9) .

[0075]  ZASCHY N THBAL f” BN THEF 107 /2 48 O 8k 51N AR5 AR B (00 J5 R 41 o g 4
JF A o AE—Le s R, N B 7 0 AT LA TE 7 51 b S5 e ) 22 DR 2H A (1) R AR 45 51 A
&), AR T2 R 2H A R B i or B A, B3 SR T 1 REI 6 DR 40w i A TR o7 B
A, UL AT AS ] T R AR 7 571

[0076] AL “BH IR 2 FaBR 7 I BFAN AL 16 e pk 22 A, v B A7 7E T I R0 e A (1)
DNA%> 7 (A 5 1 R 4% 33 3] 741 B) o B INDNAT] DA K SR 1 B -5 1 B 41 i S YR 1) o A SR R
SRBE IR () 735 4516 455 A AARDNA (mtDNA) o 24 SC IR S A (1) 7 91 60, 458 Jooper AN B\ T 4%
Ak (YAC) .

[0077] ST “Hif[a] X F1 ART 3 7 (PAM) 7 2 483 ik A SCAURGENTR 51l i 46 3 51) o A ST F)
PAMI) 3 51 A B RT AR 48 it A ) Cas B (4 R B Cas 28 3 R & 901 AN H) , {EE H Bt 2.3
45,6 T8 MZ IR K

[0078]  RiE 5" -3t F1“T- F 3 S 45 R (n'G) 3t 78 A ST v m) L e fe o 7- FP 66 1 9 P vk I
BT EAZ AW (S fHRNA (mRNA) 1157 AR i JRNAZE S BFIT (Pol TT) %3 EAZAE W (I mRNA
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{5 {FERNASS w88 35 40 1 JE4T < 388 o RNA K oy o PR T 2 ok mRINA G S ) 1Y) e R B & o R IR A A1
R B PR A A S Tl T T o T % T 2 B Tl 5 — BRI (GMP) V5 I 1) 2 S)e 470 1%) AR i i PR
B, AT E % W) R I Ab R BE 57 -5 — W R TG 3% 12 (1) SY MR nsy o B 28 i R o UL 1 7 - S50
SR T A

[0079]  ASCHIARE “ARAS -ui” HKIBEAFIWNG - FIEELR], M ARZS - JRNA. It
FERNA ] TR A 49 2 A 353w RV RNA” o A 5 g (P RNA T DA TR 5% 5% J5 AR A% H SR G I AL, TR
57 - F54 Ui FRIRNAZS 52 A% iyt o AR ST — Fih B4 22 FPRNAZH 43 A HF v o

[0080] R “txHl” Al XA A% BRG” (£ A S rh ] B A% FH o Xl A 48 T IR 2 = R FN/ B
VY &% 25 # ) — N B 2 ANRNAJF F1), 0] R 2 AL 55 A DI RIRNA o A% B0 45 B8 08 75 AH X T 4%
FE A AL s b ) EIRNA (R, B 4k, 5B DIED 1) “H VIR . &Rl 1 %8R0
TEPER — MR (B4, Lilley,Biochem. Soc. Trans.39:641-646) . A< 3“4k Sk 4% il
(HHR) P60 25 FH = ANl et J50 0o PR 2 R0 e A B 2 R 1) v BB O < ) L AME T IR () S 2H B 1) /)N
EALRNAZE FF . PleyZE N\ (Nature 372:68-74) fllHammannZs A (RNA 18:871-885) (Frik SCiik
PL BT 2RI D) AT 1 A S A% T 45 A6 RN P o A ST Sk A% B ) B 2 B/ NER SR
H), il tn it Scot t4E AT AT (Cell 81:991-1002, LA 5| T RIFAA ) »

[0081]  FEARAFFII— ALl 7 Z o, Brid 5 15 B RNA 5| 510 P DI B2 1§ (RGEN) 4]
B A5 R BE (1) G o R BB I b IR0 A 255 B B T ¥ S BT T vk AL FG 1) ik 1 RS A3t
5 — B ZHDNAR AR, FTidk 28 — 2 DNARY AR 6L 7% it Cas W DA% BR B I DNAJT 41) , A A /b
5 B ZHDNAA AR, FTidk 28 — B 20 DNARA AR 675 Gm D RNAZH 43 _H W A g I DNA T 41 , B
HH e 2 E ZH DNARA 2 AR % S TFRTRNA B Akt 25 B A% g LA 7= A2 BT IR RNAZH 4, 2 FR RNAZH 73 A
Cas9P VIAZ IR AT JE RGEN, TR RGEN T 454 3] 40 5 34 43 BB 15 7 571

[0082]  FEARAFFHI—ANSLht 7 £, B H MBS 22 H R T4, ik 2 %15 R )T 5
B G AR HOERE B 2 /D — MR T I B30T, Hoh ik % 5 BT 5 A& gl 7E 4t
RNAZH 73[R DNAFY 21 _E Ui () A% B ERIDNA 7 51), 3 rh BT IR RNAZH 60, 2 5 18 Bk v G €0 4 BBt 44
PR ERASE AR B BRI ) T AR B ) 25 RS, R IR RNAZH J3 R BGRNA - 515 1 N VIAZ R il
(RGEN) , H BT IR RGENRJ 45 45 2] 4= 5 350 43 #EAL 55 FF 41, e b R AZ AT IR 1 91 % S I RNA
A Hb E:BR A% UL 77 A BT IRRNAZH 73 , Fo b BT IARNAZH 70 A B AS Ui

[0083] XEGEEIEVIEIFLE G FHIME , LBRATATHT IR R VB LR 8 56 BRI 7 H1 I A%
it o

[0084]  FEARAFFHI—ANSLHt T b, R E MBS 22 TR T4, ik 2 % 15 R )T 5
B G AR HOERE B 2 /D — MR T I B30T, Hoh ik 2 5 R T 5 A& el 75 4t
RNAZH 73 F¥IDNAFY 21 _E Ui () A% B ERIDNA 7 31), 35 mh BT IR RNAZH 60, 2 5 18 Bk v G €0 4 BB 4
PR ERAS, AR B BRI R T AR B ) 25 A3, R IR RNAZH J3 R BRNA - 515 1 N VIAZ IR il
(RGEN) , H BT IR RGENRJ 45 45 2] 4 5 k350 43 #EAL 55 FF 41, He b B AZ AP IR 1 971 % S I RNA |
1 Hb 2 B A% DA 7 28 BT IRRNAZH 43, oA bl A% TR 7 41 7 3 IRNAAS A6 3 25 BR AL T A\
M= B i A% BE - RNAZH 2 @553 1

[0085] A% “Hfa)” | “FELR B[R L “DNASE R | “mfH” | LR g A DNAZmEE” 76 AR SO
AJ H e Ad o A% S I DNARE ) 0] DL 9 75485 52 DNAJF B 4 , 1 W78 A5 3 S0 B ) e € AR B
e, R Rt SN BR R (indel) RBR BRI o — MR 3, DNASE i) 7 4% 32+ ml i i 1) H
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5618 FIRNAZH 73 4 511 Cas B (1 B E E 5 ML B A 11 4 72 DNA T 51 b 1) 31— AN B 45 B K
AT o IEZEDNAYIH, 40 52 WUEEWT ¢ (DSB) , AT (2 @ENHE Tl 78 , iX mT 5 Bt A7 s Ak i A ik
K (indel) JER s F3Ab s A5 FEUI 2 B85 W L (SSB) BDSB, 7EDNAGR 1B 1837 s AbFe it
TE I HEAARDNAZ R BRI , nT (R BEHRIE 2 o B T HEARDNA 2 A% EF R 14 )3 51, L SRHR 7 v ]
TFAERAL ST AL 51 N FFR BN -

[0086] Akt , A ST DNARE [ B 48 A SC I Cas /RNAZH 43 52 &40 5 #EDNA 5 H1 0 455 Sk 2
&, HorpCastr A ) FI 8 A VI FIDNARE Bk T-Cas i H 5t 1 N VIRZ IR B 45 /A FIRAS) o
[0087]  ARSCHIATE “Wi NG (indel) ” & 4875 G ta A4 BB A4 (1) SEDNA 7 51 A% 1 1R
Bl 35 ) 95 N\ B R 2 o S N BB R AT B A 1 U11.2.3.4.5.6. 7,89 108 2 Mk . 78
FELe STy R, B ] BB TR, 2 /0920.30.40.50.60.70p 80,905 100 %
U SR A FE R ) FF T8 B2 AE (ORF) PN 51N N BRI, U1 ) 33 N S 5% 38 et 2 Rl R 1 5 A8 ok
T IR HH ORF 4 At 1) £ 11 (1) B AR R R A .

[0088]  AIE “Riif” I PRI R A Ak DR 2H PR AR AR ST AR ] B A A o R R i i R
FHCas a5 [ J5 58 ) 171 15 4 S fR) 55 2 BE A DNAFE 371 355 23 B 58 4 AN EAE 5 M 2EDNAF #1I7E
R 2 RO U AT GRS R S R R A1), B AT HL A VIR AR (BN, JABh 1) o ATl 4l N Bk Gl
IENHE]) siid ik o e 11 22 6 e 91077 AR i B FL gk 53 58 2 AR O B s Ak BB 30 1) 7 31 D g o
ALY PR DNA 22 K 7 R 3 51 AT g i bR A0E S 481 G0 73 B0 56 A A A B el o 1

[0089]  FE— ANt 7 B, RN T S — FhAR MR BE, AL Cas 9N AL IR I F1 22 1%
TRV, iR 2 H R T 5 A T EEREE 2 D MEER TSI a3+, Hd
RAZATR 7 55 S 75 Jm TS RNAZH 43 i DNA 7 1) L 5 () A% Bt PO DNA 7 51, e A BT RNAZH 4y
B Fr SRR AR et PR BB A b 1 S S5 A1 R R AR B [ 45 A4 4, A BT IR RNAZH 4y
AJ 5 Cas N A% BRI T JRNA - 5| 5 () N UIR% BR 1§ (RGEN) , Ho b BT IRRGEN R 28 & 21| S A7 5 7
H1| . Cas9OPN VIZ IR AT AF 9 81 1 5t 5] AN BEHh BT 28 B 51 Z4H DNARY S 44 51N . Cas9 N DIIX IR
Pl ] e T AN A R A AR 7 vk DA RS S il P T SR

[0090]  RIE “Ri N7\ “FELR R N7 AT I R 21 il N7 76 AR SC R ] B34 o N R @ i R
FCast H B E () B e 04l A\ JE 5 FUEE BE A 11 R7 2 DNA T B1 AL IR DNAJF 71 o N R 7 51 9 7
SR ) G X HR R S P e N S U S 2 R G 3 471 BT B A 22 R R R e S P A N T S TR 4%
Jufte

[0091]  RGE “ffk Z A% IR « “HLARDNA” | “BE[m) 22 A% FF IR A0 B[] DNA” 75 A SCH v] B 4t
15 o AR 2 A% E R R 18 00 2 5 A T Bk S I DNARE AT S5 Ab 11 )5 41 [R) 5 1) 22 2 — A 8 51 [ DNA
730 (B0, B A8 32 Cas B H BRE F B R 1 3 51) o L FE 2 A% IR (T 5 A dn B I A% T IR
JEHAREE B S AL 22 /D — M ERAE 1) [ L RDNA 2 A% T R AR N “ 2 A% FF RIS IR AR AR
“ZIETRRAS B DNA” B “BEARDNA” o 4% BRAE M 1] D 2 /b — /MR R (1) 5 46 L TS T B
5 ARIE Y, 2% H RS AR GE AT A2 28 /b — M B R B 55 U 1) [R) Y5 A% 5 R 7 1), e
55 M0 [E 5% IR 7 91 1) A5t 48 1) P 75 A% 5P IR 2 (8t 70 40 1 D 1

[0092]  ASCHYHEAR 2 A% TP B P I “[R)IE )T 510 ] AL 5 B 22 /b 2925 M EF BRI 7 A1 LR
BTk 5 91 S5 A6 T B AR AT 047 A AL 1 51 LA 100 % 8] — 1, 8547 F 3 58 i #E A7 s A 1
HEA F /> 4195% .96 % 97 % .98 % 5899 % [F] — 1

[0093]  fEBEUESLjE 7 A, (EARDNA Z A% H IR vl Bt 58047 S AL 1 3 51 S YR 1 7 31 B
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TER PR A (R 7 371 o MG S A 22 A% 7 TR (10 3 7 A R 9057 270 R A Rk o [l U R, JHG A 462 e
55 o BEAT r 5 LA PR A [R5 (1) A 22 4% 7 IR < T8) IRV HRGE 3 B0 5 A 1) 7 51 4 A
ZIZATRR ) 75 7 2 B 4 (6 T 5 Ak 2 4% 5 IR 14 [7) 350 [R) 305 B DNA T B1) 2 T) P AT 15
IR 2 % H R R T A E ) AR A A EEE YA 2 E R, il BT 1
MELZ AL TR G (B, A 2 B B 1) 57 S FE v LA B /A I AME R - AT 7
AR AR R BE A 34T 1 2 FRHRFE 7 A FF T 451 4, DNA Recombination:Methods and

Protocols: Z51}ix (H.TsubouchiZw%,Springer-Verlag,New York,2011) &, H DL 5| /7=
HAARL,

[0094]  FE—/NSLitir 9, BEARDNARE S4B 5 1579 A Cas P DA% B B (1) #E A7 23 H 19 H 1)
ZIZH IR » Forh A AARDNAR S I B H5 42 H 1) 2 4% 5 BRI 5 — [R5 4 DX 33 A0 28— [ i 14
X 35, o HHEAADNA T 58 — ] 5P X 38 R0 38— [ Y 4 X 373 3l 55 47 T A 47 22k TR 2B g R Ao e
B 55 NP 27— 2k (K] 2 X4l R 55— 5k (R 4 IX sl =2 )

[0095]  ORHE “DAARARTHI B 40 b7 L PR E 20 b L “URAR %67 A v /v %67 FE A SC A ] L 8
FH o 0 b 5 ) AR AR E 43 B T R B = [ G AR / (AR AR) 1 X 100% .

[0096]  ARIE“CLEETMHSL CEZH L (EE%) UL “HE-ERH 0 (ER/
HE %) T EAR S ] AT . R % R AR A A B A T A IR S Y B
PLURE I E b

[0097]  RiE“ZHFIR TR Y IR T 75 A ] B ¥ X R E
IR 75 A% TR T 51 56 2 K% T IR 1 IDNABRRNAR 58 540 , BT IR DNABIRNA 1] g B4 B XUE% , AT
ML A R < I TR AR AR Bl A ) A R I - 22 4% IR R FH cDNA L 5 [K] ZHDNA L & il DNA | 5
ARG — DB A B R B IR (R b A% T IR B SE A M AL ) mT DA
B R ARRR RN « “N” 3R B B 500 SE R B R (43 BT XS RNABRDNA) , “C” 7R Mo 1 R 5.
i A R (0 A XS RNABRDNA) , “G” R & R B 42 S R (4 4 XTRNAEKDNA) , “U”
FRPRFTIR (BEXIRNA) , “T” FoR A R (B XSDNA) 5 “R” RIRERS (ABKG) , “V” R s I
(CELT) , “K” RIRGELT , “H” RIANABLCELT, “17 RN, “W RIRABKT, H H N R E BT
g (fan, an 5k SXDNAF 1), NAT LASNA (CL TERG ;s a5 SLRNAF 1), NAT LA A L CLUBKG) o A83C
B A FFIATAATRNAE 51 (46140, crRNA L tracrRNA . gRNA) A 3820 3d HIDNAJFE 51 4 .

[0098]  WATCHTH , ARIE “Hr B 07 & $8 2 4 ML R AR RIR 4350 5l 350 43 44k 1) 2 A% H IR Bk
ZD T A BT, 0 B 2T REE K TR ECRA G G2 i ik KBGO TR &
VI —30 55 o, 4 B 2 A% RR BN 2 K43 o] LA SR =0 2 PE A sl AR A 1
[0099]  GnASCAT H, ARIE “FER” A& Fi HH 9w i [X FIARNA (RNA HH DNA 2 7% 1 R |7 41 % 55%) 1)
DNAZ A% EF IR 7 41 BT IR RNATRT DA A3 ERNA (4l 1 J50) B AR 1 B4 BBRNA (511 4, A S
cTRNA. tracrRNABK.gRNA) o 3[R AT 48 Bl i (X, B ] 0 45 76 G XL 3 AN/ 181 97 1
BEERA B, BahF.5 - AERIIEX .3 - BRI T IX) SR A B gD X A] 5k H 7R
ASCHERRN FETRAE” [ORF] o “RARM” B W IR TR 2R 2 f R B A A
By AT 7 B ) FE R 5 b S R A7 T LA i =5 40 i %) 32 TR 2 ) R AR A B A o iR A SRR 2
FRAS & RIRFE DR AT AT B OR] , B, 3 A8 R R 0 T A — A7 AE B % 7 21 A g s 5 271 (R,
YR X RN G A X AR b 305 o DR I R 5 2 DR mT G R T A R SRR 1) 1 4% 13 B i 471
B BLHEYR T A — SR IRE DA [ T R AR AR 7 sCHE B T 42 2 5 N gmfid 7 51 “Hhk” B
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IR B AR SRR A R S I NTE T AE AR R 2R D o AP ORIE DR AT AR SR A AR R IR A
PRI R ARZE DR L SN AR 2 N (R8I 67 B P [ AR DR B 45 22 PR o AR ST 28 T [
S it 5 8 K 2 A% R Fr 51 D e U o R BE TR OB I e A VR AR SN SR DR A Y S
o “HRS T URALI” TR AR A e BT P DA 18 3 20 DIE (1 8 e A5 PR A 11

T R
[0100] R AN 3R Bl PR P 1 KA A1), T A K AR R 91 % T
B LR b A

[0101] G ST B “W T 5 507 S Fa Ao T JE DR (1 5 S e s B3 (B s 30 7) <57k
FHIE X FN37 JE G D X (A% IR 7 41 » 1 HL L AT 520y 2[R % S R RNARR) % 3% n T sl g e
P, B B0 AS SO R A AR JE B T R T TER T AREERRT S A A T
Z AR BRI 7 B SRNATN AT A RN 25 AL 0 25 - IR g5 M DL e 2 52K R R IA TR 10
gtk AR S — AN 2 AN R TTAF AT L 5 A ST Rt X 5811 .

[0102]  GnASCHTH, “JR3h¥7 2 i e 42 il o 26 5 4% SRRNAFIDNA 7 1) . — MR i, JB 31
JF HAE B D] 1) 2 S AR A pi 1) 3% o J5 Bl T AR T i AR R DR, B YR T R ARAEAE
AR JE BT A R O A AR, B 2 B A BRIFIDNA - B o 3 B 22 (R 7R K 2 B [ R K 2
AT RIE I B 3 T IEE BN B S 8h 17 o AL — AN A Bl PRl L2 S
ASCHI GRS X IR

[0103] WA SR, “S JE 817 A2 $8 B 5 Ar B (] 0] 5 5 A0 R & 09 28 7= 3 3h 1 )5 31
T A/ BRI Bl bl B R R ] (1) P 38 SR ST B e R DR KPR R B 7

[0104] AR SCHT A, RIE “3/ ARG 417 L “Be & b7 MK b 77 R IR AL T 4 id 41
N UFERIDNAJT B o X 4 22 IR R A 1R 51 RN 2 5 B 6% 52 M mRNA N T B R 3R 0 1y 1 4
BRI,

[0105] WA SCRT H, ARIE “&7 /2 48 v E R 7 B 2 gm0 8 A 0 e 0 X A R A 5 i
RNAR) A B ¥ S Al AT nT i E BB 23 JE i 7 41 o

[0106]  GnASCRT I, 52 MR ARSI ATE “ B3 AR 40 248 <5 197 <3 17

[0107]  WIARSCATH , ARG “FRIA” 48 (1) B 4ahd X 8% 3K RNA (51 4 , mRNABRAE &5 1 )5 4w B
RNA, i UlcrRNA. tracrRNABK gRNA) , 8% (i1) A mRNAKH B 2 4% H1%

[0108] 4 FHF A SR 5k 2 AT R T I Rk I, ARAE Pk 157 L “BEIR” L i) | ok
TR UTER” AR AR SCH R B L R R 2 AT R A I e S D BT R A O« X 5 B0
DEERR K H 2 A% TR T I IRNARE %), AT 3 SR B BR IR B 2% T R T A A
JFFRIE (52 R 3 ORFI) o 53 ide b , yek 2 115 mT Fe b ok H B 2 R 7517 A 1 e S )
()2 3 SR R D BT BR (R A L o Sy e, kT T 4R b H 2 R E R T IR IE K R
JRE PR R B BB O A R EOR ik R AT — b e s R B 1 S PR) 98D BT LA AR X
T 3 0T R M ) A i L B IR ER R 1 S PR R 2D 2440196 .50 % .60 % .70 %6 .80 % .90 %
95% 8100 % o 35 I 15 1T LU WA SCRT 2 FF IR ) S 25 S (B4, 46 N2k CRBR) -

(01091 RAT “Xof R4t ™ 0“5 3 1) o) HR A B 78 A SO b B4 s FH 9 o T e Hoh L 24T
THREEABIR AN (B0 R IA 0 2R R T 2R (B, “SZIRNpR”) o X g
Y1 B T SR AS LA BN 2T S0 4T B I AR e A U AT A 2 o DR Ik, S0 R AT B mT A R A 1)
B A TR0 A i T Sy 40 35 TR B 1 {E A 3 08 S DR R A 1) TS o 51 2, st R 4 T A 2 56 200 L 11
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HARA IZH R oA NA B AT S50 A0 H i 45 i B4 A D J3 Ah —Fhids £, ) B4 g mT
I — AR 2 AR LB 1 SE R B SR AR o AR J1 A —Fhiadh 35, xof B i T g I 36 4 )
I O 20 B, 12 [ B A0 AN B 35 A7 T SE SR AN P B R TE B o

[0110]  GrA ST AT FH , ARAE “H9 ™ W] 48 38 hn i £ i sl v 5 A b s ) B B0 AR L 2
HEEERE1%.2% 3% 4% 5% 6%7%8%.9%10%.11%.12%.13%14% .
15%.16% \17% .18% . 19% 520 % . RTE “BEINH” L KT VA SR = 107 A SCH Al R
T MR AT T R AR g A R B 2 A% R I ARk, N, Hod PR s ) SRR ] AR
[0111] AR ST, RAE “PI R MR R R 48PN BUE 2 MEIR 7 91 4F S 115 — IR
FFAIR DIRESZ T3 — ML R B o 140, 24 )5 31 RE 8 5 i 2 L) 1 21 () R IA I, & P 4R A
55 g e AR S R, A Fe 514 1 JR B B B s A R o gD e 20 BT 451 G e R A b e
EIIEFFA . 46, Bilan, crRNAR] LA AR 82 (Rl 22) AN S tracrRNA, 145 crRNAF]
tracrRNAFCKS ¥ 41 5 tracrRNAI S 3 4118 K o bR n] # AR 1) iE B v B & & 1E I A 7 41
% UNGAAA (SEQ 1D NO:43) \CAAA (SEQ ID NO:44) BZAAAG (SEQ ID NO:45) .

[0112]  WASCRT A, R 1E “EAH” 2 48 ) dnid i Ab 276 el ai e 2 DR TR R R0 55 B8
A% IR Fr B S IR PR A SR AR 73 B 1 P 21 v BRI N LA o R “E 27 L e BRI
AR ARG BB F T M5 R R 17 AE AR SO R] LA

[0113] T~ il & A ST ) B 2H A gl A / B A (4511 4, 9 A SR A% Bl - RNAZHL 73 4 R DNA 22 1%
TR, B g i A LI Cas 85 H 5T I DNAZ A% H R 1 J7 ¥k W] 4% MRS #E B ZH DNA A 73 1 o e 4
A, W T . Sambrook 1D . Russell Molecular Cloning:A Laboratory Manual, £53Jii,Cold
Spring Harbor Laboratory Press,Cold Spring Harbor,NY,2001) ;T.J.SilhavyZs A
(Experiments with Gene Fusions,Cold Spring Harbor Laboratory Press,Cold
Spring Harbor,NY,1984) ; fllF .M.AusubelZ§ A\ (Short Protocols in Molecular

Biology, #5h%,Current Protocols,John Wiley and Sons,Inc.,NY,2002) Frifi].

[0114]  WIASCHT A, R1E “Bel” SR AZIR 4 7 55 4% 248 3 A Wik alirs =4 rh o 40, #%
B o+ T LUONPEAR R B £ ], 8RS 2018 3 ARk /AR M DR 2 b, BAE 4 B H i
FEAEAEA T HI BB A LR 70 1 o 0 F T 3 AL A R 20 1 B AR B il M= B FE A SR A T
T W J5ORE A ZE 19 DNA Y ¥ o 0 3 A AR IR 1 BRI A 2 A= Wk / A B (48] dan oA ST 1) 1R F
) APHEAR N U CEAHT AL B AR,

[0115]  4nASCHT F, AHX T 2 A% ER B2 K7 I ARAE “Fr F1 A — 17 Bl A — 1 & Fa 1
T M LL BT T 1 A5 B RN I T B B PR A 3 810 A A+ ) P A% I ik kB e 2 PR ke 22
I, P A A — 1 v o0 b7 B TR — 1 1 A b FR s AR LG R 1 B AR A B A X SR R A
1A HHE , A 725 2% 7 81 (A S U et k) AT LA, B ARCE 1 R i) 2 4% 8
R ER 2 KT F1 ) 358 73 v AL s el 2 (R 23 A0) BASEIR AN I3 51 1) B FE LU o Jl st DL 7
VR A 2 b« A RPN 7 A1 I AH R] A R s B B R R AL 1 AL B I B H LA AR
FIVLECH AL E R ECH S R VLRSI A2 B B 30 H B DAL ACE O Ar B S H SR 54 45 3 ke
PL100LA45 2 7 21 [F] — P 5 3 bE o B 9 3 A# , 24 1F SDNAJT Z1 FIRNA T 51 2 (8] (1) 3 51 [m] — 14
BF 5 K DNAJT F1 ) Th% 2 S RNA R USR FE LT, FF Ho A S RNAJF B T UBR S “AHIF]” o Tl e
B ERAE AR AN E At H 8, wliE e R kRS Z A e s (1)
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w5 — 2 E R ANE — 2 E RN B ANT B E P E b (B 2 IRIR) 5 A/ Bk
(i1) IR bR #EWatson FICT i ck BN 1) 25 — 2 H IR A ZE — 2 % B IR 1A B AL 1) 5 47
Et .

[0116] fFNational Center for Biotechnology Information (NCBI) ¥k 7F 2k m] FHf
Basic Local Alignment Search Tool (BLAST) FLyZ:n] -4 il & A< ST Ffr 28 1 1 P > B
2N 2R 75 BLASTNE L) 8L 2 K7 %1 (BLASTPALVE) < [H] I [R] — 1 & 4 bk o ik
Hh, 7 A E] 4 [R] — 4% E 2 b Al fd FHClus tal 59% (i anClus talWelkClustalV) #H47 115 % T
ff FClustal Lb X 777k 1) 2 B L X6, BRAEL AT X B F 247§ 20 =10 DL e B K FE 5 43 =
10, FClustal 7 ¥EHEAT B b X A1 8 B BT A1 A — MR o 2 L i B BRIA S 30T
KTUPLE=1.Z L5143 =3 1 =5. LA LRI X 2k =5. 0 TAZ IR , IX 26 2 % 0] AKTUPLE =
2, FA =5, 8 =4 LA LARE X =4, Bk, 75018 i 7 — 5 2 b mr LLA
EMBOSSHE.y% (140, needle) #H47 , o Z 0 S A7 =10 AL IEfH =0.5.END GAP
PENALTY=false.END GAP OPEN=10.END GAP EXTEND=0.5, #I] F§BLOSUM%E % ({3 4n,
BLOSUM62) »

(01171 Axgvr, 55 Z F 5 “HAN B 25— 7 5 A] aka Fr o8 5 58 751 2 B
]

[0118]  ARTATF T 2 Fh 2 BRE R 7 5 A1 2 4% B R 7 FUAE 9 BT 28 T % B 1) 5t 1 s e 7
ZEIVRHIE o AT 8 X 28 7 51 5 A ST A T 7 91 28 /02497096 -85 %6 .85 %6 -90 % 590 %6 - 95 %
FEEN AR B, AR IE IR T H1 8 2 i IR 7 9 o] S AR S AT P 5 BA 2 /070% .
T1%.72% . 73% \T4% . 75% 76 % 77% 78% .79% .80 % .81 % .82% .83% .84% .85 % .
86% 87% .88% 89% .90% .91% .92% .93% .94 % .95 % 96 % .97 % 98 % 199 % [ [F] —
P AR IR 7 9B 2 A% H R T A B 5 A R AR R Dige /& v, 8 B AT
HIK ThEE /15 22 /0 2180% 81% .82% +83% .84 % .85% .86 % 87 % 88% .89% .90 % -
91% .92% 93% .94% .95% .96 % .97 % 98 % E{99% .

[0119] 5|28 [ #E AL Cas98R H B B> S IE PR AL B AR (1) A SR 3 TH I T 3 2 2 R Tk
FE U T R S I RN b e SR AL S5 A AN/ Bl AR AE (RIPR S () , 7ECas9HR BN B
AR 2 EE IR T LA TEI e B SR A ml R O < ) S R ke 2 5 e (“IR-F 2R B #”) , T
[0120] 1. RZI/NEIEIE « AEB A BRAHOR P4 5% 6 v AAH B & 46 Ala (A) Ser (S) Thr (T) .
Pro (P) .Gly (G) ;

[0121] 2. "R ZUM N 5 B F 1 B B A e AT AR I i o] AH L& 35 : Asp (D) WAsn (N) \G1u () .
Gln @ ;

[0122] 3. F AR 5 IR R A AR L T A B B 4 - His () \Arg (R) Lys (K)

[0123] 4. FHIAGHE AEM MR AR B P AH B B 4t : Ala (A) \Leu (L) <Ile (I) \Val (V) \Cys (C) «
Met (M) ; F H.

[0124] 5. FF K 75 AR Al A EL % 4e : Phe (F) JTyr (V) JTrp (W) .

[0125] 4 R 3Lk ta sl 1 ffr s, A FHPol 1113 21 - %% Sk gRNATE FE W MU 8 BE 1% T g g HE
I REH 34T Cas9- /15 I DNASE [m] O 4% UE BH 72 A KERY o (R E , B 7 A Cas 9 RNAZH 43 ) Ho
B E TR B R $E A Cas 9/ T I DNARE [m] & A = LI o

[0126] Pl A TF R BH B STt J7 S0 Je AR H e B, HoAw 5 22 /b — MRNA 5| 3 19 N DI IR il
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(RGEN) , FITIRRNA 5| T (1) N VAL BRI A & 22 /b — PPN A5 B URNAZH 43 o 1% A 4 0 AR RNAZH.
o3 5 R G AR BB A o R AL AT B EL AN 41 o RGEN ] 45 45 31|, HAT 1 1)
E A ER A #A RUF A
[0127] {235 Hh ,RGENS Y3 [P DNARE [ 7E 31X Lo 9 U B vp 64T, 4nid i F/ERGENSE AL 157 41
FANJEHE AL (1) BEARDNA T 51 2 [a] 1 e\ G55 2 T SBR[ 9 #E. 28 (HR) 7K~F Bl R I - 72
AN TEZ A0 A M R A DA JE Gk HRJE DR L ), 368 A ot A7t Ak 14D i AT P A A
DNAK £ i 1t 3] FH AEAARDNAZEATHR o 3X A2 H T 3E 5 AU EZ BF 2 A RHRYE P 9+ B = i A F T
3P [ i &8 2 B (NHE ) 37 M o DRI I, 7 = 3 60 P B wh e e HR AT 22 D) 88 1) LA W] W AE 5
NHE J sk #2 48 bU A 2 HR (1) 5 B0 B8 15 A0 BRI B P — RE T AT o AR AN SZAT A BRI (1) 2, ]
PEASTEAE S R AN p 32t 22 /b — R AN B A St RNAZH 43 5 BRNAZ 73 75 BT iR RNA 1] 2
EFRGENA ™5 [ DNARE 7] ¥ A% 1 B 4 (1 A 2R
[0128] L& %A TRNALEE T B, #E n3k TCsy4 (Cas6) MIRNAALEE T H (Nissim%E A,
2014,Molecular Cell 54:698-710) .Csy44fi&pre-crRNAZEINH K 7 51 I8 L U1 1| HL IR
PRI UL = A B 5 2 A 5552 % 90 1) v B Te) B 7 41 ) B # e rRNA (Sternberg 2§ A,
2012.RNA, 18 (4) :661-72) AR SCAFF T (SLHitif5112) 488 FHCsy4LA A3 [m] FRNA, A 45 H = A A
HAS i JRNAZH 43 (] FRNA) , o AHRNAZH 43 7] T BRGEN , BT IRRGEN R 25 4 21 3 ) #13E 5 Ml
T R 116 356 IR 4 H ) AT 5
[0129]  ARSCHIAER FIRERE A2 “H AL (BEAL”) BERE, 1 Wi BF & (19 BRI I B , AR N
ZEFEIERE | TR LR B R0/l RGP B sl S4B I BE (51 4, SRR B % BF (S pombe) , FABFR
NERLTE T RE) W) Fh o 7E R S 5 b, H O B 2 5 HNHEJ A S 48 & ik B2 AR EL fl 4 HR
DNAME S L FE I I BE
[0130]  FEHELLsTf 9, JEH L v] LU 5 R S S R i F2AH LG A &P NHE ] DNA
1652 I FE T B o % JO0 T2 R G R VS P R S PG 2 1 P R 36 % R 300 L L AR DNA 5 i 55l [+
T (30-50bp) LAREIET0 %6 (1) MUK 2 S MR, SR T AR 3 A2 B B B BE R e BE L 2
T DL T B i MBS UK TP B R - BB iR T B R0 FL IR e 65 44 I R3d i 7 Y 5 AR RL 5 M A Ak A
DNALL /N T+1 % [F) 3k 24 P B2 4 (Chen$ A\ ,PLoS ONE 8:e57952) . K]tk , AT LA 45 4 k- )
A 18 1) BERDNAZ AT BE I ff 5 15 T b AL AR DNASIE i) 1y 5k IR 4 A7 et o S 1 B 4 1 2
F SR 1 5 XTHROSE 2 4 O 47 o 4510 a1, 2t SR b S8 0 e 7 P o e K] 4 w7 A (AL R DNA ) 757 B AL 2B
A W AT R I HXNHE T 8 i 4 (BONTHR AR BF) o T 7 I BEH DNAR 45 S P (HR- /v =
[¥7) A1/ B BE L (NHET - /1 5 1) B 2 1 0 7 2 A3 2 RN i (9 4, FerreirafiCooper,
Genes Dev.18:2249-2254;CorriganZ N ,PLoS ONE 8:¢69628;WeaverZ A,
Proc.Natl.Acad.Sci.U.S.A.78:6354-6358;Keeneyfl1Boeke,Genetics 136:849-856) .
[0131] % T HAR/K P AUHRIE M, A SOy IR 5 B BEnT (1) RILHE B /N T 291% .2% .
3% 4% 5% 6% 7% 5%8 % [ HH E. 30 - 50bp 55 M [F] Y5 B 138 B (AR DNATEAT 1) 4 S 1k A
)3, A1 /8 (1) FI 10K T 2165 % .66 % 67 % .68% .69% . 70% 71% . 72% .73 % .
74% 5575 % 1 BT fHEAARDNATI BE HLEE & 2K o 18 B AL ARDNAT X & (1) et B ) 2R A0 /8% (1)
B8 HLHE B 28 0] 7R R B B4 $E A a0 AR ST A FF I RGENZ HT A7 FE I SRR AE BT IR A R
B 7F S e st 5 Z=eb, bR B B ALRGEMIR) H ) /2 T BUAT AU e 1 DNA B 4 My 24
(SSB) sk XU Wr %4 (DSB) , F Tl BEAE A 72 A3 1 Ak (i T HR o PR, 8 25 AR ST 3& ELRGEN
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W ERE I8 5 N 22 B H R A 5 (35 AR DN AR 38 0 AT HR 2R o 1 2888 i ) b 26 0] DA BL A3 A %)
H8 (451 4y, 1) FH AR [E) (AL ARDNA, {H B = &3 RGENTE AL () AH 5] JE & JUEE £]) b UHRZE 5 22 /b 492
3% V3% VA 5% 615 TA% 815 . 9f5 B 101 .

[0132]  FEARSCH R 7 TH, JEH B v] LR ot B4 CotEZY) 80 25 (A PERY) 1)
JE MU B o B AR R ST B R B DL S 20 I P A7 A 5 (LI e [ R (7] L e S8 AR AT (T
L RE 05 T R AR A 22 GBI 2R B AN ) o AL B 07 TH , AE 5 I B mT DU B A el — fF
A, A/ nT DUEA DX S 5OE T X A — PIAEAE R R

[0133] R ST Al ML B AT DAAS A3k 2 0 A9 AE AT 77 s 8% 3% , 3% WNon -Conventional

Yeasts in Genetics,Biochemistry and Biotechnology:Practical Protocols (K.Wolf.

K.D.Breunig.G.Barth4w%H,Springer-Verlag,Berlin,Germany,2003) ,Yeasts in
Natural and Artificial Habitats (J.F.T.Spencer.D.M.SpencerZm%s,Springer-
Verlag,Berlin,Germany,1997) , fll/8{Yeast Biotechnology:Diversity and

Applications (T.Satyanarayana.G.KunzeZ%H , Springer, 2009) &1 Frik [, H 4 #ELL 5]
77 AR AR

[0134] R ST AE & BN B AR i P 7= 40 0455 LR B R I BF : BRI R L BRI B
VFHE R BB o S 4R REJE Arxula g 2 fIE LS IR A BEREE B0 B S ERTURE B
BT bHE = M EEE FS BRI BEE L0 B8 VR R I BE & | DA 9 B J8 F T SR BEJE .
HIS U 17 B J& 4 e 4] - 3 0 7 491 9 fife A HIS U 7 B o BE iR T Bk &8 40 P ) 3 L s 9] B < B S0 4
EEJRIERE | F I R IR IR R AR i B I B e 5 B2 R I BR AN 22 % B EE SR IR B o VP HE TG I B &
(Schwanniomyces) ¥FF 1) A& 7 Bl AL H5 R WrtH [ VFRERE BF (S. castellii) i R VFHE I BE
(S.alluvius) - NFHEEZEE (S.hominis) « A T UFHEE# £ (S.occidentalis) \S.capriottii.
YR RE (S.etchellsii) 2B UFHEREEE (S.polymorphus) Ul 22 JE ¥ 0E ¥ £F
(S.pseudopolymorphus) JuINFEVFIT B2 B, (S. vanri jiae) A1l H YFIE 2 EE (S. yamadae) o 0%
G AR JE Kluyveromyces) YR A&~ B O FEFLIR e B 4E 1 B (K. lactis) S oa i
EdTERE (K.marxianus) \JERE W E4ERERE (K. fragilis) « Rg v & 4 &}
(K.drosophilarum) it # o0 E- 4% £ (K. thermotolerans) K.phaseolosporus . i 2\ 75 &
A RE (K. vanudenii) nEHERERE (K. waltii) JAEWNTEE4ER2RE (K. africanus) MZ 5T
EAEERE (K. polysporus) «Arxula#) i) &G 7~ WAL FEA . adeninivorans fIA . terrestre.
22 J ¥ BEJ& (Trichosporon) ¥R G 3d 7 B AL 46 B R 22 f % BF (T. cutaneum)  SkoIR 22 7%
(T.capttatum) \ FZ I 22 fAf% BE (T. inkin) FIT. beemeri {22 1% £EJ& (Candida) ¥R &
&P FE AR 225, (C.albicans) C.ascalaphidarum.C.amphixiae . Fd HR 1 22 % £F
(C.antarctica) C.argentea KRB} (C.atlantica) .C.atmosphaerica . & MR
2%+t (C.blattae) .C.bromeliacearum. FAR 2B EE (C. carpophila) .C.carvajalis.
C.cerambycidarum.C.chauliodes. ZE#H 2R 221, (C. corydali) -C.dosseyi &AM 22
f# £} (C.dubliniensis) <C.ergatensis.C.fructus- YeIH &2t (C.glabrata) « K2
B HBF (C.fermentati) 5 FEMBLEEE (C.guilliermondii) 2B 5 B AR 22 % &)
(C.haemulonii) \C.insectamens. R R EE (C. insectorum) . 1 B4 ffg 22 % £
(C.intermedia) \C. jeffresii.FLiHME 222} (C.kefyr) .C.keroseneae. o, & Wik 22 ¥ )
(C.krusei) H & TR HE (C. lusitaniae) \C.lyxosophila. 2 2f ¥ 22 1% B
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(C.maltosa) \C.marina. B 2% H} (C.membranlfaciens) EMIRLZLEERE (C.milleri) «
TR AR 22 B BE (C.mogii) WE MR 22 B BE (C.oleophila) | fk 8 [F (& 22 B &F
(C.oregonensis) I FIER 22 EE (C.parapsilosis) FGRZERE (C.quercitrusa) <41 #H
2R (C.rugosa) JEWH I 4 EE (C.sake) ARG R 221 B (C.shehatea)
C.temnochilae 4 4HMR 2% +; (C.tenuis) .C.theae.C.tolerans. R 22 ¥ K}
(C.tropicalis) . C.tsuchiyae.C.sinolaborantium.¥ iR Z &t (C.sojae) .
C.subhashii Z4E# R 22+, (C.viswanathii) =22 Rk (C.utilis) <C.ubatubensis
Al B AR 2219 BF (C. zemplinina) . F& K1 16 J& (Ustilago) MIAH ) & idi v i A0 45 e 22 U Ky
(U.avenae) FRE ¥ (U.esculenta) - KRFZWRE K5 (U.hordei) « KK B K&
(U.maydis)  KEZHEME (U.nuda) F/NEHBRE (U. tritici) KM ELE
(Torulopsis) ¥FPHI & & ~HIEFET . Geochares . T.azyma. Y1 ERFUEE B (T. glabrata)
H BRI LE (T candida) #E G R EEHE (Zygosaccharomyces) YR & & Bl (L FE H AL &
FERE(Z.bailii) \ HIB A EERE (Z.bisporus) - HEAEE (Z.cidri) R AT R
(Z.fermentati) ik B e &R (Z. florentinus) Z.kombuchaensis &S &K
(Z.lentus) EEEEME (Z.mellis) /IR SRR (Z. microellipsoides) .
7Z.mrakii REKESER (Z.pseudorouxii) MEKESTE (Z.rouxii) . — AN E
(Trigonopsis) ¥F MG IERFIEFEL T = MEEEE (T.variabilis) FREREELL)E
(Cryptococcus) ¥R & i& 7~ B L4 D HC FE BREE B (C. laurentii) ¥ M F2 BREE &)
(C.albidus)  #FrBIBaEREZE£E (C.neoformans) &4l BRI B (C.gattii) 75 H Fa BREZ £
(C.uniguttulatus) .C.adeliensis ¥ #ifaERE#HE (C.aerius) C.albidosimilis. FE K&
FREZBRE (C.antarcticus) /KRR BREEBE (C.aquaticus)  EBEBREEEE (C.ater) &
C.bhutanensis.C.consortionis. Hif& Bk HE (C. curvatus) -C.phenolicuS. & gfa Bk
B#RE (C.skinneri) JHEAFREREERE (C. terreus) FIC. Vishniacci. 2L R} & (Rhodotorula)
VIR & E N TR E R OB (R.acheniorum) WR.tula.R.acuta. 3 Y4 B Hf
(R.americana) \F§RAZL B RE R.araucariae) LM Z B EF R.arctica) \R.armeniaca &
LR (R.aurantiaca) R ARHZ [ EE (R.auriculariae) <R.bacarum. i 2L ¥ B
(R.benthica) \R.biourgei /KA HE (R.bogoriensis) R.bronchialis.EJ5 K4kt
(R.buffonii) \ELHISL B HE R. calyptogenae) JR.chungnamensis.R.cladiensis.HHiZT
l#5E (R.corallina) \R.cresolica.R.crocea.R.cycloclastica.R.dairenensis. Bl
(Rdiffluens) \R.evergladiensis.R.ferulica.R.foliorum. 5. &4 L (R. fragaria) -
FEFRATEEE R. fujisanensis) WR.futronensis.R.gelatinosa.R.glacialis. K4 EE
(R.glutinis) JHIHA M (R.gracilis) AAL#EE (R.graminis) \R.grinbergsii.
R.himalayensis.R.hinnulea.R.histolytica.R.hylophila.R.incarnata 4341 Kt
(R.mgeniosa) < NEEZLF#HE R. javanica) /N IR EERE R . koishikawensis) FLKHAL
(R.lactosa) .JtHZ &Kt (R. lamellibrachiae) \R.laryngis. . A4 4 & &t
(Rlignophila) \EFRA P HE (R.1ini) R.longissima BFfEK AR R. ludwigii) -
R.1lysinophila ./#EZ & (R.marina) \R.martyniae-fragantis.R.matritensis.
R.meli /NIEHE (R.minuta) IR E#EE (R.mucilaginosa) \R.nitens.R.nothofagi-.
R.oryzae . K FHLAR L (R.pacifica) I RAAEEEE (R.pallida) X WF 40 B B}
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(R.peneaus) -R.philyla.R.phylloplana. Z it (R.pilatii) R4 %
(R.pilimanae) A A B2 EE (R.pinicola) \R.plicata.Z A HE (R.polymorpha) .
R.psychrophenolica-R.psychrophila.R.pustula-R.retinophila.R.rosacea-
R.rosulata.R.rubefaciens.R.rubella.R.rubescens JRZLE £ (R.rubra) .
R.rubrorugosa-R.rufula.R.rutila.R.sanguinea.R.sanniei.R.sartoryi.
R.silvestris M4z f#H; R.simplex) -FHHEZLEF (R.sinensis) W& JE W 2L 2 L)
(R.slooffiae) \R.sonckii-R.straminea.R.subericola.R.suganii.& St
(R.taiwanensis) -R.taiwaniana.R.terpenoidalis.R.terrea.R.texensis.
R.tokyoensis.R.ulzamae.R.vanillica-R.vuilleminii Y24t R.yarrowii) « &
ZI %R R. yunnanensis) FIR. Zsoltii.i RIEELHE (Phaffia) ¥IFH A&~ BB FELER
1% £F (P.rhodozyma) . 5 % £FJ& (Sporobolomyces) Pl i) & e 7 451 A0 375 v £1 140 6 9% £F
(S.alborubescens) iR ZNFFERZEE (S.bannaensis) At B # 8 BE (S.bei jingensis) fK
W% B (S.bischofiae) HEIRBFfEI%EE (S. clavatus) .S. coprosmae.S.coprosmicola.
S.corallinus.S.dimmenae.S.dracophylli.KJEHIEERE (S. elongatus) £F4UPRFREER]
(S.gracilis) HLEEHS R HE (S. inositophilus) A AEEERE (S. johnsonii) .
S.koalae.S.magnisporus.S.novozealandicus.&HF AR (S.odorus)
S.patagonicus.S.productus ¥ZLIHIEZ L (S. roseus) .S.sasicola.S.shibatanus . JH4F
Pl Bt (S.singularis) +S. subbrunneus . X FREFfEEEBE (S. symmetricus) <S.syzygiis
S.taupoensis B M EPEHIEEEE (S. tsugae) «S.Xanthus il = 7 6 18 8% £F
(S.yunnanensis) . 5 %M £ J& (Pachysolen) Y5l i & & 7 1] 60, 35 18 L 22 19 £
(P.tannophilus) .

[0135]  FEAR ST o JF 1) FE e St 77 S8 b, M0 e e g HRS U 18 Bk & 38 1) A I HIS UG I BRI 7
B ELFE DL R A3 3 36 [E #8352 29 Rk A 0 (ATCC ,Manassas , VA) (143 B4 : B PR 2 FK : ATCCH
20362 #8862 #8661 #8662 #9773 #15586.#16617 #16618 . #18942 . #18943.#18944 . #
18945.#20114.#20177.#20182.#20225.#20226 . #20228 . #20327.#20255 . #20287 . #20297 . #
20315.#20320.#20324.#20336.#20341 .#20346.#20348 . #20363.#20364 . #20372.#20373 . #
20383.#20390.#20400.#20460.#20461 .#20462.#20496.#20510.#20628 .#20688 . #20774 . #
20775820776 #20777 #20778 #20779.#20780.#20781#20794 . #20795.#20875.#20241 . #
20422 .#20423 #32338.#32339.#32340.#32341.#34342.#32343.#32935.#34017.#34018.#
34088 .#34922.#34922 . #38295.#42281 . #44601 .#46025.#46026 . #46027 .#46028 . #46067 . #
46068.#46069.#46070.#46330.#46482.#46483 .#46484 .#46436.#60594 . #62385 . #64042 . #
74234 #76598 . #76861 . #76862 . #76982.#90716.#90811.#90812.#90813.#90814.#90903.#
90904.#90905.#96028.#201241.#201242.#201243.#201244.#201245.#201246.#201247 . #
201249 F1/5i#201847

(01361  fi# I HIS [X ¥ B LA S A% ST AT ART B AR R EE BE 0] DU 72 9 i (g, 7= A H 14
Jif B B 1 22 /D25 96 1) 31 A1/ Bl AR — FhEl 2 B 2 AME AR TR (110 @ 658 o -3) o 2R
PR AT DL TR I RRst A% TR A0 DL = A b B A R 5XOAH B T v 1 0 o 1 = 7 Vi i T S
R P BF B R 10 7 1910 JF 5 5 [ 5 ) FR IS A 41 2009,/0093543,.2010,/0317072,2012/0052537
H12014/0186906H , firik SCER IS LA 51 T I AASL.
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[0137] AT A FF B & M B S it U7 238 mT N A T B AE P, o T S o B S 2
ST, FE AT LU AR T B HR S HME B B W BFNHE ] DNAE 5k R () S0 AL
() LB PT AN HE 7 B FE5 B A TR AN B S TR L TR o AR ST T 1) 220K B B ) s 1 B FE DL R
JERIARLES R E ST RIS 8 KA (9, MRS Ik A e O B B ) L SE9%
J& (B hn, SERE ) PR & (9, 2R A A ) Filibasidium.Piromyces FaBRTA |
Tt & Tolypocladium. /NMEfLJE 2R M5 & . 75 & 8 (n, tE Sk & DT TH+
MEEH AMSE S EHEE T RETE AREFEE . KaHE. SR BEFE . LHE
TG HEE SR EE) REIE W, 6. acuninata MEE KT RAEREFE.
G.circinata.G.cyanogena . /R i 425788 G.pulicaris . A 8 il 75 5 .
G.tricincta. KA R4 EE . BHE W, EVHREEFN  EHEERH) (HHEE ()
Rt K E R E R E R & Ll E R E i) (i E R s
e JIE AR FE R VI F . bubigenum. /i F& SR AU B L S U8R J) B RO RREBR V) B L2 AR R T TE
F.venenatum) A1 i & L A LT PE R A 1 20 an SR 75 22, w3l IS inBarne t t fllHunter
(I1lustrated Genera of Imperfect Fungi, 3k ,Burgess Publishing Company,1972)
R A T B T2 2R PR S A SC R 1) S8 AN Fh o 3018 o] DA I8 M il R AE A 55 A2/ 3 S5 A
wnshy (an, N3 a T/ 5k

[0138]  FEACHIRLLE 5 TH , K& (Trichoderma) ¥R H542 15 A% (T.aggresslvum) .
T.amazonlcum I KR%E (T.asperellum) VAL AKRE (T.atroviride) FH L AR E
(T.aureoviride) LI TR % (T.austrokoningii) i B A% (T.brevicompactum) &
HAK%: (T.candidum)  IN#ILEAEE (T. caribbaeum) \fiKk A% (T. catoptron) Wil AR ZE
(T.cremeum) M B AR (T.ceramicum) U ZE A% (T.cerinum) - 4l K &
(T.chlorosporum) & K% (T.chromospermum) I 4 AKEF (T. cinnamomeum) G 4E AR5
(T.citrinoviride) \JEAR%E (T.crassum) WM AR%E (T.cremeum) . T H A F
(T.dingleyeae) \Z ¥ PiAK%E (T.dorotheae) . FEAE (T.effusum) . HKE
(T.erinaceum) \EZHEWAE (T.estonicum) Al H A% (T.fertile) B R A%
(T.gelatinosus) . M4 AS (T.ghanense) FRA R (T.hamatum) W %A%
(T.harzianum) JEIRAKE (T.helicum) AHRAE (T.intricatum) . K FETARKE
(T.konilangbra)  ETAR%E (T.koningii) HAVE T AKE (T.koningiopsis) . K RKE
(T.longibrachiatum) KEAE (T.longipile) AR (T.minutisporum) EMIAE
(T.oblongisporum) \ BFfEIAREE (T.ovalisporum) 1S HAR (T.petersenii) JITERE
(T.phyllostahydis) i REEAREE (T.piluliferum) U HARE (T.pleuroticola) \ ¥4k
A% (T.pleurotum) - Z iK% (T.polysporum) R FE T A% (T.pseudokoningii) JEKREA
% (T.pubescens) B K% (T.reesei) FRK AR (T.rogersonii) kT A%
(T.rossicum) . T EfIAK%E (T.saturnisporum) . FEAKE (T.sinensis) & KEF
(T.Sinuosum) Mg K% (T.spirale) \E I A% (T.stramineum) . HE A%
(T.strigosum) . FJEARE (T.stromaticum) ERFEAREE (T.surrotundum) - 5§75 K5
(T.taiwanense) \ZEE AE (T.thailandicum) 2 A% (T. thelephoricolum) . A A] A ZF
(T.theobromicola) \BAEAE (T. tomentosum) . BFEAE (T.velutinum) LK%
(T.virens) 4R ta K% (T.viride) MITEE AR %EE (T.viridescens) « K LKA E J& ¥ Fha] 4]
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i, Trichoderma:Biology and Applications (P.K.MukherjeeZ$ N\ 4w#%E ,CABI,
Oxfordshire,UK,2013) H1 Frik 55 75 A1 /8L #R I\, Brak SCHR LA 51 FH 7 NI AA

[0139]  FEIELLSLRf 7 =, T A VD A S SR A o 9, S 4R mT LSk B R 31 R AR —
s 2R (SRR (green algae)) VALFESR (Z1382K (red algae)) (H3i:3K (#5i:2E (brown
algae)) EHEIR (¥ (diatoms) ) FIHEEEEL BEEEES (dinoflagellates)) FEHETT
T 5 S 20 PR AT LU e 28 (91 G e AL 20 i R 9B B Ui 9 2% BROR Y S8E 2 (ig iy VIR
XA, AR SCH) BN AT LAY RS 8 (R 38) 40 B i tn B R 21 Je B (R 4T e 8
(dulse)) 79 Jig Jeg Bl ToT =5 g 8 (BT 59 g8 (spirulina)) /NEBREE (540, g 7K /N 3R
(C.protothecoides) « i X @1 Wl M X 32 (Z /R =4¢ (Irish moss)) 2 BEEJE . 5 R
J& Cochayuyo - % %] 5 J& ({7 a0 A7 B 45 50) ALK 8 (i n, #L IR E880) (Gracilaria fif
W JE (D, A ) TR AR YR NREJE DR JE \Nannochloris R ERE L S5 T i
J& e B (Flan, = A TaE) M JE .Stichococcus. g (50, J§ 5 VU ¥Ese) 55
HEJE (I, PRI RE L) B R (40, B2 ) \Neochloris (f5l40,N. oleoabundans) .
o i AR EE R A AT 50 40, inThompson (Algal Cell Culture.Encyclopedia of

Life Support System (EOLSS)Biotechnology, 2814 Brik 5% 7% /5 20 , vl 78
eolss.net/sample-chapters B MR uE 31T , L5 H A RIF AR,

[0140]  ARSCHIELF 22 /b — PPRGENI AR I BE REANAEAE T H R A, T iRRGENEL 75 &2 /b —
FAEES L MIRNAZL 73 o ASSZ AT 8 B 10 R 4, 515 ILSREE BN RARAEAE , R B &
RIASCHIRGENAAE 1 an R A% AE W) R B . S 4b , PR A5 I RR R B St 77 Rl TR B A
£ gRNAFIRNAZLZ3 FRIRGEN , T AAS KARTEALE , FT iR gRNAZE 7R crRNA S trac rRNA ) S P4 85 .
[0141]  AXHIRGENZ TR B & 2 /b—FhCast A il 2 /b — FRNAH 73 IR G - A& 1
Cast [ TS IR FE TR  TT RS sl TTTRICRTSPRIA R 1) — Fhak £ FhCas W VK% BREE (Bhayas
N Annu.Rev.Genet.45:273-297, H L 5| FIJ5 I AATL) o TRICRISPR CasdzH A LA,
#llnCas38fCas4# H it ITRICRISPR Castt H J5i Al LAY, il i Cas9H H i . ITIRICRISPR
Cas®H A LAA, Bl inCas 104 F it o FE DL IR B SL 77 22+, 48 FCas 9% 1 ol o 71 e L Si i
J5 S, CasHE AT LA 9 40 b B 40 1R R 5T o AS SCHJ T-TITHYCRISPR Cas £ il oK
P E LAY TR T TR Cas B 1 53 AT Y5 E 4158 81 7 408 20 R, AT T T84 Cas 85 4 5T (B,
Cas9) A Y5 B B W4 i Y Fb o 76 H & SL 7 B, S Cas B H PLAHE T oI B —Fhak 2
#:Casl.Cas1B.Cas2.Cas3.Cas4.Cas5.Cas6.Cas7.Cas8.Cas9.Cas10.Csyl.Csy2.Csy3.
Csel.Cse2.Cscl.Csc2.Csab.Csn2.Csm2.Csm3.Csm4.Csm5.Csm6.Cmr1.Cmr3.Cmr4.Cmrb.
Cmr6.Csb1.Csb2.Csb3.Csx17.Csx14.Csx10.Csx16.CsaX.Csx3.Csx1.Csx15.Csf1.Csf2,
Csf3.Csf4 FFJEM BRI 5

[0142]  FEFr A FRKHM E B, &£ XK CastE H Al UL LN & B4R — Hp -
Aeropyrum.Pyrobaculum.#itbZL 7 (Sulfolobus) « i ERIR I J& (Archaeoglobus) FEEh /)N
2% 8B (Haloarcula) « i i J& (Methanobacteriumn) 7= H fEEK B J& (Methanococcus) -
42 )\ S FRE J& (Methanosarcina) \Methanopyrus‘KERE J& (Pyrococcus) « KJFHIE IR L T
(Picrophilus) .Thernioplasnia-#IR#FH (Corynebacterium) « 7 X &
(Mycobacterium) # % & (Streptomyces) =W W J& (Aquifrx) . INIbR B8 i 18 &
(Porphvromonas) 4% J& (Chlorobium) Mi#EE J& (Thermus) FF I (Bacillus) FHrds &
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(Listeria) « %% Bk # (Staphylococcus) R H & (Clostridium) R AN H &8
(Thermoanaerobacter) « X Ji{AJE Mycoplasma) #2411 J& (Fusobacterium) « ¥4 40 F &
(Azarcus) o fF % J& (Chromobacterium) . 2 # J& (Neisseria) « WAL B & J@
(Nitrosomonas) BififiglF (Desulfovibrio) HiAT B (Geobacter) Myrococcus 25 il 4 #
(Campylobacter) \Wolinella ANZhZHE J& (Acinetobacter) WK LI (Erwinia) IR 7K
B J& (Escherichia) MM (Legionella) - I 3EBRE J& Methylococcus) LB FE K 5 &
(Pasteurella) . J&#F B J& (Photobacterium) ¥ TIK B J& (Salmonella) 75 H I i J&@
(Xanthomonas) BN /R#FH J& (Yersinia) B K J& (Streptococcus) IR g4 J&
(Treponema) - % BH PHET IS 74 J& (Francisella) sl #4 F J& (Thermotoga) » FHik s, A SCH
Cas® [ i Al I 4mid il SEQ ID NO:462-465.467-472.474-477.479-487.489-492.494-497 |
499-503.505-508.510-51684517-521 1 4E—ghd , an3& [H L F 1 iE A 4772010/0093617H
B A FEI 5 12 SCHR BA 51 5 AR

[0143]  FEJELES Ty ZH , RGENEL B Cas 9z B R 77 91l o A 3L Cas 98 F B 2 B 1R 7 911
DA A SR e e Cas 2 5 AT J5 E 51 AnEEBR A (51 4, 10 B B EK B L it 98 BEER B g IV
BRE JCFLBEBR T « 7 0 BR TR 1 Jlas B 1R T DA YR B R T AR B B 1 £ L K 1 P gk
RBEBRTE R R BEER T .S . pseudoporcinus AR BEER ) 25 W5 T (1) 4 J6 3 A W A K
B B2 E AR B (40, W e JF AR LS . syrphidicola) « WAL EEER B W Atopobium. 1Nk R g 15
J& (B P . catoniae) & & IR B @ (9] o A 1) 3 5 VR 18D 5 SR BR B & - 3 i e Ak (451
T.socranskii i 2 MR HER) Wi — S A 1 K25 R BB (], K55 R R)
Coriobacteriaceae (fflll,C.bacterium) \Olsenella (] 41,0.profusa) ¥ AT & (7
r, MY E AT BA . pi t tmamae) B TS TR & (B0, DU EX B #854) JOlivibacter (1,
0.sitiensis) -Epilithonimonas (ff|#l,E.tenax) Mesonia (ffll1,M.mobilis) FLEEH J&
(5 an , W2 LA ) A B (a0, 854 27 BT 1) \Aquimarina (7140,A . muelleri) 45
M5 & (Blan, C.palustre) « 2 TEAFIRE (01,8, graminisolvens) 43 2 K 1 & (140, fix
JEE 8 23 BRI ) S BEBHPE AR IK B 8 (9, F . novicida) B B AT B @ (40, B4 @« 1158
FEBE) W0 Fh o A5 AR SCH S LE T T, A0 3% A R B 3K P Cas 9 X AN, Cas9%E H i 1] A Chylinski
2 N (RNA Biology 10:726-737) HHTAFFHICas98 A i AL —F, ATk SCiik UL 51 5 205+
NN

[0144] [k, A ST (1) Cas 98 [ A1 7 41 AT A3 25 51 4 LA 4 R GenBank 2 3% 5 It A JF 1 Cas9
RIEBRFEHI AT —Fh : G3ECR1 (WE VR BR 1) (WP 026709422 WP 027202655.WP 027318179,
WP 027347504.WP 027376815.WP 027414302.WP 027821588.WP 027886314.WP__
027963583 WP_028123848.WP_028298935.Q03J16 (W A FEER ) EGP66723 \EGS38969 .
EGV05092.EHI65578 (S. pseudoporcinus) \EIC75614 (I i 5EER ) JEID22027 (f2 JE4EER
#) \E1J69711,EJP22331 (I I BEBRA) JEJP26004 (MR 4 #EFR ) JEJP30321.EPZ44001 (fk,
FREEERTH) JEPZ46028 (fb Mk BEFR ) JEQL78043 ({L ik 553K ) \EQL78548 ({L Ik B BR TR
ERL10511.ERL12345.ERL19088 ({L I BEBR ) \ESAS7807 ({L Ik BEBR ) \ESA59254 (b b Bk
B#) ~ESU85303 (fb ik EEBRE) JETS96804 .UC75522 . EGR87316 (1= AL BEER ) EGS33732.
EGV01468 (I B 83K 1%) EHJ52063 (B HE 3K %) EID26207 (H i HEBR %) \EID33364 .
E1627013 (BIE M EER ) EJF37476.EJ019166 (3ERR# JEBS35b) \EJU16049.EJU32481.YP
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006298249 .ERF61304 ERK04546 \ETJ95568 (L FLBEER ) TS89875.ETS90967 (FE 3K 14 J&
SR4) \ETS92439.EUB27844 (53K % JEBS21) JAFJ08616.EUC82735 (4% EK 1% J&CM6) JEWCI2088 .
EWC94390.EJP25691.YP 008027038.YP 008868573 .AGM26527 \AHK22391 ,AHB36273 .
Q927P4.G3ECR1ELQ99ZW2 (PL M EEER B) , FLLA 51 FJ7 :FF N\ o AT FHIX £eCas9t: H 7 71
AE—Fh AR A, {0 2 5 AR ST RNAZH 73 45 A B, LA TS DNARR ;S P 45 A0 1 A IE 1
P UIRZ BRI 1 o I 2R AR R AT 0,8 5 245 Cas O &L 5 41 25 /0 2980 % 81 % 82 % 83 % -
84% .85% .86 % 87 % +88% .89% .90% .91 % .92% .93% .94 % .95 % .96 % .97 % .98 % B
99 % AH [F] i) 2 B R 7 471 o

[0145]  SFikHh, A SCHICas9BE A AT I Wbl FSEQ 1D NOH AT — ANt : 462 (g #AkE
BREA) 474 (B RVEEERTH) 489 (CFLEEER ) <494 (TEFLBERR ) <499 (B BERRH) 505 (fL
W EEER B) 5518 (LR BEBRTR) , an 38 B L R IE A 4H2010/0093617Fridk (B 51 77 X FF A
ARIL) o i, AL Cas 98 1 i AT AL, fFI AISEQ 1D NO: 112 LR 7 41, BSEQ 1D NO:
L1 Ak AEL- 1368, Jikth, Cas 9% F 5t o] A0 & 91 0 5 1 I8 B 1 17 51 Hh (A — A 2= 20 4
80% .81% .82% .83% .84 % .85% .86 % 87 % +88% .89% .90% .91 % .92% .93% .94 % -
95% 96 % 97 % 98 % 5599 % AH[F] 1 2 JE 2 7 41 » 4 5 A< SCHIRNAZH 73 45 6 16 5 G 2RAR 1
CasOZE [ 5 B F A EH XS DNAR R 5 1 45 G0 1, AV e ) B3 D) g

[0146]  ASCAr FRICast F it (5] anCas9) B AL YE PT >R H RNAZH 73 Y5 H A (R AH R P Fh , 25
HAT R B AN Wb o 0, B2 U E BEBR B A (92, 4 i B 3R v Bl BVRE K B) 1 Cas 9%k
H BIRGEN T 55 B Y A R EE 3R I Y0 Fh ) 7 51 (5] a0 crRNAEE & JF 41 tracrRNAJF 1)) 1)
F/b—FIRNAZH 3 52 & . ik, A SCHT FIF) Cas B 1 5 (B 4Cas9) AT Y5 AT 5k B RNAZH 73 U5
H A FE )M (CasHr E 5T AIRNAZ 73 AT AR 5705 5 638 7Y Cas /RNAZH Z) RGEN M. B A
DNASE ] 755 14

(01471 m DAE 3ok AR 453k 0 60 AT An] - 3 PR 000 5 V2 SR VP ) 8 A SCIRI Cas B 1 T X RE 57
PR BEDNA T B 1) 285 6 v 1 A/ 55N DIAZ IR g v 14 , 451 Gn 5% 1] 5 58697359 Bt A FF 1), LA
51 77 sRAEAR SO A TF o r i anid ik DL R J5 v R 30T I 2 « 7R R M BE R IA Cas BR i
A& FIRNAZH 73, 1 HLAR JE A 25 T00 ¥y DNASE AL 55 1 i N SR 2R AF AR G2 8 W 8 V22 () Cas
WA T B SE R N IR R B 1 DOUEE D) EiE YR D) o mT {5 an 28 B DNAWU 7 77 25 e ok il
SE BB T Z1 IR T e 3 2R SR HE I ek A\ SR 2R T 1o 2B AT 6 3 Tl ) B e Ak Al N R 2 B A7 AE (1)
KB AE 5 — Ao, wT I A R IR BErh Rk Cas B H BT A Ei& I RNAZH 73 5Kl 5E Cas
A FRIE M, O 1A AT AR AR BER AL AL RDNA , TR (AR DNA G, & S8R AT Ab BB T )
FIIFIE I 3 o FEREAL AL B HEAADNA T F1 A7 AE (5 anm] Ja ik 4 AR 5 21 2 8] 7 B B HR
FIr SR ERD) AT 487 SR m] AL

[0148] A CHICassE [ g WCas 9 & I 4 F A% B AL 51 (NLS) o U, A ST 1 F 9
NLSZIEFR 7 51 vl EL A A2 % 1) 5 B DL 3R ) Cas 28 1 5 DL ] G 00 P B8 76 A ST 2 B 41 B 1 A%
R B G NLS A B B () — A (R AA) B A (lan , —f54k) F2 751 (40, 2282 20Nk S
7 IE F PR AR (8] 4, 9t R AN/ BXORE ZR) 5 I EL AT AL T-Cas R IE IR 5 H1 AR A 457 B Ab (E A
RH R T8 8 BER T b o A7), NLS AT DL A #8452 22 AL Cas B BTN R B B C R Ui o
B hn, PN B 2 ASNLSJF 41 AT & 482 2 Cas B [ T, W5 AN 7E Cas £ [ 53 IR N A i FH C AR bty 5 24
b AR SCHE EINLS 7 21 1 AR B i 4 7= 497 60 4 78 35 [ & F]666 0830 F17309576 H1 24 1 i &
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(flan, FrR R 1) 5 bR SRk B 515 AR SC T HF AR SCHINLS B 55— AN s B L4
SEQ TD NO: 11 2R H£1373-1379.

[0149]  FEIELLsE 75 S, Cas B [ i M Hol ik Cas 5 11 5 51 5 DNAK S5 14 B2 [ (1) FH BZRNA
45y (5 e rRNA) 55 24 BH Fir 8 FF B A R BE 7 5 o 3X EERGENZH 43 1 S Y 14 Jo 2 bl T A
NS CasER [ i M HAHBRNAZH 734 8 RIAFAE T IR A% AR (A0 Ay 40 ) oo

[0150] AT Cas B [ o A A0 A FF L 8 500 A0 A LA 7 T B 400 i wp 2658 1A 5] 2
HE (ORF) 78 3F 5 AU EE BEAH b R 35 o A SO “G B8 AL 7 7 9102 JL 35 1A P A R 4
VU FH DA 7 32 20 i P 22 1) %36 RS 4 FH 00 26 X ORF o 75 L A it A BIS UG 1% g & MU 1 B
ST (%) 77 T » ORF 1) 2 R 1~ A0 A ] 4 B 1 56 [ - 712567 2 H S AL (10 i A BIS £ T2 B 25 1) -l
FRHE R EAT , Brid L RSBk L 51 5 3R AL

[0151]  FE—Hestjii 7 R, CasTE A FUAB G — N EZ A R IRE B g s (B, B T
CasEx 1T Ak, 1A 24N 3ANBE 2 /N g 30 1A 2 1 3040 - LSRRk & S A n L & 4T
fRT B 0 B B 53 21 A 3t PE AT AR] PR A 45 M3k 2 1], 135 N7 Cas R 2 — S Y 45 #32 [1]
(B3 751 o n] Rl 22 A SCH Cas B 1 5 1) 2 1 45 M3k ) s 9 0 45 (BN R TR A A 2 (191
WZHE R [His] V5. FLAG. LB ML & 25 [HAT] smyc VSV-G B ILE A [Trx]) , k& 57 (lan
BIWH K -5- 5458 (GST] BRI AL Yol [HR] VR 5 LW #l [CAT] B- 2 FLWE TG
B - 78] W T 1 4 P I [GUST VU8R R\ & (008 )k B2 11 [GFP] \HcRed DsRed . 75 2 S
[CFP] . #% (05 Yo B 1 [YFP] ¥4 (0 9¢ Y 85 [ [BFPY) , A M B DL RGP rf — ANk 2 ANE 1)
SERYIER - RGBS M B0 R RS M RS SRS VE M (B4, VP16 B VP64) B S A 1
e SRR TRUR T35 1 AL B AR R P W RNADT) )3 MR FIAX IR &5 6 1k o 75 B St 7 B
Cas® M AT 545G DNAS T B B0 T & A B, i W= 045 &8 1 (MBP) \S-tag.Lex
A DNAZL 4 454635k (DBD) \GAL4A DNAZS & 25 F 35 AL 4l 2995 5 (HSV) VP16RI G o if LA
ARSI Cas 8 [ IR -E B 1 BRI 38 43 I B 4 M3 A JF T 22 B & R i A A2011/
0059502+ , iZ 3CHR LA 51 I 77 2RI ANASC AR Cas B 1 AL A 22 55 YR 8 (1 0 (9 e ¢
DRl ) 1) 3t e S 7 2 P, Cas B 1 T EL A DNATH BRI 45 A& M (4 5 AR ST 11 4038 (I RNAZH 4y
H A {HAS BAG DNAY) 3 P ) v

[0152]  ASCHIRGENT] 454 3, I HAT % Hh 1) EIDNARE /7 71 4b R DNABE . 78 B e st 77 2
RGENT] 1) EIDNAKE 7 5] () — AN 1, 5 2 4 o 4971 21, RGEN A 1) EDNARE 57 1) ) 5 5% %

[0153] A ST 17)EIDNASE 7 51) () 5 4% 4 (KO RGENH 3 A0, 25 HL 438 N V1A% e Wl 435 My 38 4k T3
REZAS 1 Cas B 1 5T (19, £ B B A PN DA R T 465 Ayl o 110) — S B 4 300 v 1 1 S A 7R PN D)%
P T 5 A S B L AR AAR) o PRI L, PR B Cas B 11 5 19 R AN P DDA R T 5 ) 3 1) — B i 4 350 vy
PEREFAE R Cas BR 5T (9120, A SCAIT A FF A Cas 9 FR 1 J50) Bl L AR 44 & ] 1) EIDNAE 7 511 4
245 [FIRGENI & B 7 161 o 025 T HE 1t RuvC FMHNHAZ 2 i 45 #4035 1) Cas O 2R 19 J5i 2 7] 17) I DNA SR
J7 B (1) P9 25 BE 1) Cas B 11 5 1) 718 5] o A SCRT 1) EDNARE 7 51 (1) 79 2% B (1 RGENE & 76 A [F] iz B
Ab V) EN A6 , A TE DI BT 55 A0 T P (B, TEAZ RS ) o

[0154] A A[47)EIDNARE 5 41 () — 2% B I RGEN R £ 4% 0 v SR AF Ky B A 1) 0 B0 1tk (9l
A YIEIRE 17) o AL Cas ) D (5140, Cas9OY) 11 ) 18 5 40, 2 18115 Ca s 1Y 1) EIDNAKE J5 5]
) — 285 (R, TR BT ) B9 —AN Thae 1 P DA% B I 45 #4381, Cas O V) T g T AL (1) 5
AF (1) ThfE 25 I RuvCES My AT (1) ThRE PEHNHES K38, (151 2 85 4 R HNHES #935) - X 4, Cas9
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PIC Rl (1) ShEEPERuvCS: M3 (9 , 7 A= B RuvC 45 #435k) AN (1) ZRAZF L ThfE SR TR
HNHZE #4)35K

[0155] & H F A XK Cas9 VI O AEMR B MR HGasiunas % A
(Proc.Natl.Acad.Sci.U.S.A.109:E2579-E2586) , JinekZE N\ (Science 337:816-821),
SapranauskasZ: A (Nucleic Acids Res.39:9275-9282) FI3&H 4 F)H iE A 42014/
0189896+ AT IR 1) , 1X L& /1 135 DL 5| 8 77 NI AR ST 4, A= S (1) Cas 9] 111 il ] A5 18

865% # (511 ,His-865-Ala) \Asn-882# # ({51, Asn-882-Ala) B Asn-891% #t (fl4n,
Asn-891-Ala) (ZRAZHIHNHLE R ) 7~ 51)) o S 40, (5140, A SC ) Cas O U] I il v /55 A0 iR S BR

986 & it (171l , Asp-986-Ala) (AL HIRuvCE FIIH I 7~ 1) BHis-840% # (540, His-840-
Ala) \Asn-854% ¥ (15101, Asn-854-Ala) B Asn-863 & #t ({5l , Asn-863-Ala) (FEAF[HIHNH
GERJIS IR R AT)) o 55 TALMCBEBR i Cas9, = AMRuvCIE 45 M3 — Fc 43 Bl T2 R ik £ 1- 59,
718-769F1909-10984k , H HHNHZ: M3 A7 T 2 FE R 5E H: 775-9084k (Nishimasu®s A ,Cell
156:935-949) .

[0156] A SCHICas9V] B o] H T2 A0 H B T Fr A JF & B 89 E % B Bk o 4540, Cas9
P10 ] F R B 203 0 Ak 22 4% R 76 DNASE A 55 5 %71 A a5 B 30T S8R o TR SR8 1) 11 1)
DNAAS &NHE Jid R JEE A » AE 38k HRA A2 35U, By DL AE A7 8 BB AT fUAR K DNAY) 11 97 24 48f ffr ik
AL 5558 5 4 52 R 6018 B R 2 % R 1EATHR

[0157] S0, —*%FCas91y) 1 i AT FH T 38 ANDNARE i) 455 Fe itk . — FRR 1, 1 AT 36 o 42 (L
CasOP) I EER AT, H T 5 BA A FE 17 5 7 FIIRNAZ 53 46 & 5 Bt AR A Cas 9] 111 B 1
A B[] 11 X358 ) RE 6T E I DNA P 271 B 30 B2 ) A DT) 1 o 3 b > DNASE B 30 1 D11 310 % B
DSB (B, B A 55553 tH#IAIDSB) , 1X 48 J5 # UR A ANHE T A (5 B0 A\ B2k T2 i) BHR )
R NS85 &g 2 H iR (SRR 4 EH) AR T =, &4 V) Lo
RABIAnAR e o 2 /D 2954 104 157N . 204300 . 40N . 5041604~ 704~ . 804~ . 90N B,
1004~ (B AT 511002 [8] A AT AA] B H0) Bl o A ST — AN B ANCas O ) I Big & (1 5 v] F T
w1 b BTIR K CasO Y O EEXT o 451 4n , I B A RAFRuvCES #I35K , {2 Th g PEHNHES #4351 Cas9
PG (BP, Cas9HNH' /RuvC) (41, 4k il 4 BR % CasOHNH /RuvC ) o A] 38 4 F B A ¥ 4
1) 11 Jf 800 i) 380 B AN S PEDNART 5 1] SERNAF 51 () A SC ) 3 B RNAZEL %3, ¥4 48 Cas 9]
it (5141, CasOHNH'/RuvC) 5| 5 Z 48 B 0T (0 e S5 R DNAAS, A (B2 22 1A B 100 ML 4
[0158]  7F Jt s 77 22 7, RGEN 1] 45 4 BIDNASRAL 5 5 51) , (5 AN F) B BT 5 5 51 Ak [ 4]
HE o ML FERGEN T AL 5 Cas 8 [ T, HoH HAX IR g 45 10380 4= 0 3 /2 RAZ 1 Thee 2 TR - 5 4,
AL A] 25 BIDNARE LT 257 51, AHAS VB REAL £ 51 Ak BT AR 5 ) Cas 98 A Al A & AR
(1) T B8 2% YR T Ruv C 4 A4 3 RN S AR 11 T 8 % 1 T HNH 5 A4 3809 25« it 2 Cas 98 1 o (1) JE PR il
PER B B ST A FF I Ruv CANHNHAR B2 i 25 F 3 R AR R AT — A (i, B Asp- 10 B #t
(i tnAsp-10-Ala) FIHis-840 % #: (i tnHis-840-Ala) AL M ER i Cas9) « A 45 S {HA
DIEIFEDNAFY F1 1 Cas 8 1 5t o] T892 R 3RaA , ol , ZEX B L T, CasBE A T BA
R (B y) (i, BHE Y slisoE 1, B AN A ST o I e b A — F) & o 41
405 B Asp- 108 4 (il lnAsp-10-Ala) FHis-840%: ¥ ({5l liHis-840-Ala) A4 R BEER
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P Cas9Cas9n] fil A 22 VP16 B VP64 S 45t 35k « A T LLZERGENRNAZH 43 A (1) W) 5 57
HI AT 5 3L R JE B s e WA o R (BN, &) HDNAFE B H AR

[0159]  fEF-eb7TH , B REn] A0 & (1) A 1) EIDNARE 7 51) () — AN B 95 N DNABE U RGEN, Al (1)
£, B S DNABEAL 55 7 51 b 5Bt 30T 1 2 51 [E) 98 6 22 /0 — AN 3 SR AR 2 A% R Gl it AR 32
Cas 8 [ JUUA4RF S5 120 B ) 1 7 271 o an SR AL A6 75 SSBEXDSB (3 4 vl A FH A 3 Cas B 1 3 51
AN WG I8 B A 22 1% 5 TR R % 22 77 FH DNABE A7 rd Ak BB 30T () 7 910 12E 4T R HR o A8 ST At A
ZAZATER NI TR Y8 7 517 Al 2 sl 2220 #925.50.75.100.150.200.300.400.500.600
700.800.900.1000.2000.3000.4000.5000.6000.7000.8000.,90005%10000/M% F s , 5 4
50-500.50-550.50-600.50-6508%50-700 ™% E BL 1 F7 F1 4 1, Biv il e 31) 5 S 157 31) Ak
BB AT PP 51 B 100 % FR [R] — 14, 555 0 55 7 510 Ak BB 0 1 e 51 2L 49 T 42 /0 2995 %
96% 97% .98 % 599 % ] — 1.

[0160] AT AR 2 A% IR vl A AN RN UR 7 21 ([RGB i [R) 355 51045 o el 5 A
ST B AL B 5 04 7 51 S8 1 5 B T o b SR A AA 22 4% 1 R BT 5505 1) 22 [) AT HRIE 5
FORLAL ST A1 P B AR 22 R T R 1) S Y A1) B 4 (07 T 5 A 22 A P IR 1 [ Y050 [ Y )
B R 7 51 22 1) B AL 50 B AR 22 A T R 1 S Y05 21 L ) o 70 EL A A [ 5 T it
R Z IR, Bl 8wl i, /0 491.2.3.4.5.10.20.30.40.50.75.100.250.500.
1000.2500.5000.10000+ 1500020000+ 250005% 30000 % R K T (B, {44 22 A% EF 2 1)
FEVE B B KN E A 291.2.3.4.5.10.20.30.40.50.75.100.250.500.1000.2500.5000-
10000+15000+20000250008%30000/ ™% FR) « REA[F] Y5 1 BE (5 4m b SC R A T 1[5 5
7 AN BE AR AR —A) o] DUARTR B[R] o AN 55 07 Ak BB a0 (1) A8 R[] 9 5 Z1 e [
— P E ar b (o, SR A TR E R B R — 1 % H AT — ) T LA R ECAS ]

[0161] 55 (L AA 22 k% 7 IR 1 % 2 8] 905 270 [ Y8 1 7 0L A 7 B AL BB I (a4 3 B
Bt 35) FRIDNAJT B 0] LA EE BE 7 41 A Fitill Cas 8t 1 3 ) EIAL 55 (DSBER ) ) #lanfE 212,34
5.6.7.8.9.10.15.20.25.30.35.40.45.50.60.70.80.90.100.150.200.250.300.450.500-
750.1000.2000.3000.4000.5000.6000.7000.8000.9000,10000.20000.30000.40000.
500008860000 (E5rT-1F160000-2 [A] FIAEAA] BEHD) M RR A (14, £91-1000,100-1000,
500-1000.1-5008%100-500M% T L) o 1% Lo A% 1 % 85 25 v DAY U BIAL 551 I El I
], MUTEIAL p B[R E 51 8 28— A R AR C o 91 U, 5 {644 22 AZ A R Hh 10 % I 81 [)
R0 5 20 B 35 14D 5 20 R E B 0 B TN Cas B 1 0 DRI R U 500 4% T BR B S Xt Ak
RCUA o BN, 75 A SR B A AN RNRE (19, B 55 985 20 43 JF 1 5 — [R] YV A 28— () Y
) WAk 2 A% TP BRI St 5 2 A, [R5 410 O IR T 5 A 1Y) 28— [R) 508 1 ) ) mT 7
T ) Cas VIEILL A5 1 37 , I HLIRNE T 51 Oof TS5 40 1) 25— [R50 1 [R) 98 14 W] 78 T
DT Cas PN BIAL s 1) T U o 51 4, IR 2 b 3 AR U [R50 510 Hp B — AN B P00 D) #A7 A A%
TR R B AT LA R B[R], 3 BLaT LN B SCRT A FF AL BR BE & (AT — A g, [R)J8 5
HI3 i O BT 55 BEAA I 55 — [R) VRV (1) [RD YR ) o] A T T Cas DI BIAL 55 3600/ 1%
BRI X A, 3 L IRIR P 5101957 S O6F RET 55 (A4 1) 28— [R) 5 1) [R) 1) w4 T Filll Cas
DB AR U400 % FH R BRI X Ak

[0162]  ASCHIRGENT] &5 & 2], F AT 35 H ) B A R B 1) 258 DR 28 A G oAk L Bt n 4k sl AT
fA] H B DNAST T H 1 S 55 17 41 b R DNA%E o % T-RGENFRNAZH 4365 15 8 P 41 1) 4 B AR

38



CN 107002020 B ﬁﬁ HH :F; 34/64 T

50 (1) 3 7 1), B8 F X Fh iR ) RSS2 5 e PRI o A FR 8 St 7 S8, BB AL AT DL 2
MR (B, 78 H AR R 2 AR AR SRAL 57 S BRI )

[0163] AR SCHHEFE AR K BT LBl an, 22 /013.14.15.16.17.18.19.20.21.22.23.24,
25.26.27.28. 29830 ML H IR ; /1 T 13- 30 M H IR 7] s /T 17- 25 ME H IR 18], BT
17-20MZ R 2 1] o 1% B Ol 045 BUHERR PAME 51 o S 40 , AR SCHE 5 41 1 55 B 55 (crRNAES,
gRNAKY) [a] 5 7 21 8 2 8 B AME T 5 0] 5 7 91 28 38 3F 5] FCastE H Bk Cas R H IR &4
580 R B ) 7 51 - R S 1 45 A (FE A3 (R PAMAT I B8 5 F B, 22 0L R S0) o 18] 5 7 80 B e
DNAHE 7 5] f) 4 2 [8) ) LA FE M an, 32 /0 2590 % . 91% .92 % .93 % .94 % .95% .96 % «
97 % 98% 99 % 5100 % o A SC A AL s T A7 T8 g 22 B8 7= o (91 4n 8 19 5 BRNA) 1 )57
HIE ARG 7 51 (1, P35 7 e B 7 R A1) .

[0164]  PAM (R [H] X 7 F14RIE 22 77) J3 51 o] &3 BT 5307 51 - PAMJT B 52 FH AR ST RGENTEUA
() FZDNA T 51| . DNAKE 7 51) (1) 4§ G PAMAI i 1 LAMZ E B XS T-Cas 9/ gRNASE [m] A1 F 7] e A H 2
1) (Jiang%¥ A\ ,Nat.Biotech.31:233-239) . AL PAM/F F1I ) B Al AR 9% Bt H 1 Cas B 1 i
BiCastE A R E WM AR, HEH 1 U152.3.4.5.6. TEL8MZH R I K BE . 511 4t , PAMJF %71
SBT3 A0 R U BOCTESRAL ST A R I 2N BN LT IR N, BTk AL 557 41 S
AF 5 R BE AN , BT IR FE AT 5 rb AR B 4k 1T S RNAZH 23 0] 52 2 51 L b o £E A SCI St 5 6
H A RGEN N SRNAZ 73 & A (1) W VI AZ IR 5 14 Cas 9% [ JiT , Cas 944 ERNAZ /3 51 51 45 4 2
BEF 5, HO)EEAPAMT F1) L 28 = R AL B 5 (1R 254 o 25 FE AL £ : PAMJF 11
VMV RE

[0165] 5" -NNNNNNNNNNNNNNNNNNNNXGG-3' (SEQ ID NO:46) .

[0166]  FE1ZIRBIPEF B NAT LALCLTERG, ¢ BXFT LA LCLTEG (X AT HEFRAN,, ) -
Zon B FIPAMA 1 9 XGG (I R RIIZR) - A 3&E 1 Cas9/RNAL 2 B A W0 m] VB K H2 30T RIZRN
(115" (1% SEQ 1D NO: 46N B RN HEL 7 41, BT i #EJ3 51) 55 A SCRNAZH 73 (1) 1) 5 15 51K
B ZE 7 #990% .91 % .92 % . 93% .94 % .95 % 96 % 97 % .98 % .99 % 5,100 % #H[F (i,
DNARE 5 Z1 AR AT TR S5 RNA TR 52 7 5 AT AT ULL ) o 75 1% 88 7 51 (AR R A SC R #EA 1) 4b
WSS G, Cas9OE G W HIRNAL 43 (1) [a] 5t 7 81 AT 55N A () AR P BB K s 7] 55 21
BEAL 5 E AT A0 22 (8] 1) B AR A b o an 32 /0 2990 %6 .91 % .92 % . 93% .94 % .95 %
96% .97 % .98 % 99 % 5100 % o {1 5 Cas O] 71 il FH T8 1) J£ R 20 HH U SEQ 1D NO:46, )
IR TS AR RIZEN[ ST SR M (149 AR R A7 B AL ) 1T, 3 ke T 170 101 g A R AN P D0 A%
P T 5 A 3 A T 8 O PRI W SR AN B A% TS PE 1) Cas9 (RuvCATHNHEZE 7435k 9 5 35 ) g
W) FH T L ZH I SEQ 1D NO: 46, 78 n] iR 1 45 & ¥ 5 21, (B A Frid 17 A1 A T AT
(BRI

[0167]  AXSCHIPAMIE # HR 95 BT FHRGEN I8 B SR 3R 45 o 4t , AR ST PAMF 41 ] LA g i it
RGENR 5 ) PAMF 5] , BT iR RGENEL 25 Cas , 1 WiCas9, HYF H Cas il Y& H H B A SCHT A TR
Ve AT — P 72 LS T 22 v, PAMPF 21 AT DA FHRGENR 71 R PAMFF 31 , BT iR RGENAL 75
T A R EK B T FARE R B T FLBE BR A R 8 A% A TR T IO A R B X T R TGO B
Cas9. i 4n, 5 H A AE R B 1 3 B Cas 9] T4 7] B A NGGH I PAM/T 51 1) 2 K 2 /7 31) (SEQ
ID NO:47;NALLNALCTELG) o 3 1, 48 [n) H A LN PAMF ZI ¥ DNAF ZIl I , & 18 () Cas9T]
PR E UL R YRl e (AT —F - W SR ER 1 (N\NAGAA[SEQ 1D NO:48])  TCFLEEER 1 (NGG[SEQ 1D
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NO:471) \NNAGAAW[SEQ ID NO:49,WNAEET] .NGGNG[SEQ ID NO:501) . i i %4 23 B
(NNNNGATT[SEQ 1D NO:51]) 7 itk i (NAAAAC[SEQ 1D NO:527) B3 X F o G AF 1 (NG
[SEQ ID NO:53]) (HH T ix Lef e PAMFT F1 H [INSNALCL TELG) » 1] F T A S [ Cas9/PAM
H BB s 35 EShahE A (RNA Biology 10:891-899) fllEsveltZ$ A (Nature Methods
10:1116-1121) A FFHIHBLE, pr ik SCHR LA 51 FH 77 2035 AN AR S o AT BE 7 31 1) 7 3 1)
SEQ ID NO:46,{HHH XGGC' PAME Fi iRPAMHAE — AN B #t o

[0168]  FEA TSt 7 &, B0 —MAEAS by FIRNAZH 736 & T RGENH o %K H i 1)
RNAZH 7360, 75 55 JE 5 B R H 1 % o R BB A4 0 A7 e 3 51 T AR ) 7 1 o 22 T 1% 7 91 B
HMFE , RGENHE 57 14 &5 25 21 AT 0 M V) B2 A 55 AR (R DNAKE o K] B , 75 A % B BT 28 FF () SEZ it
77 & RNAZH 73 (1) B AR 7 51038 R RPR g [ 5 271 ) A 38 [ 46 )33

[0169]  ZK SCFIRNAZE S (9 1) 5 FE 41 (514, crRNABR gRNA) fR K FERT LA E 2 13.14.15. 16,
17.18.19.20.21.22.23.24.25.26.2728. 298 30MZFEIZ H R , /1 T 13- 30 4L Fll A% HF R
[ BE 2 8] 5 AT 17 - 25 AL TP BRIP4 B 2 0] 5 B T 17 - 20 MZ B A% P BRI K P 2 1]
— SRR, AL W) 3T A B A 5 REDNAT B 1 BE 2 0% 1 T AN AT S T B 28 51
Casti H iinkCasE H FIE &Y 5575 F A1 - R 1 45 & (TR 1E B PAMARIT 52 77 51 I) o
i) 5 7 51) S T SEDNASE 7 21 2 8] ) B B2 5, 22202459096 .91 % .9296 .93 % .94 % «
95% 96 %97 % 98 % 99 % B 100 % - 1] AH LK [7] T 17 51 A2 A LUK RGENSE ] 3] % )41
R DNABE 5 51

[0170] A CHIRNAZH 2> v A& 4 aicrRNA, HA S m S H M ELE (tracrRNAFE ) FE7) .
7] 5 7 41308 % A2 T crRNAK 5 S A BB T (FE1.2.3.4.5.6.7.8.9. 108 5 ZAFEFE ) .
cTRNAKI ] 5 B (1) T & “E A 8% “tracrRNATC AT 591, Ho 5 tracrRNA 5 it b (1) )5 %71
H AN 5 B 7 51 2458 . 16 5 7 51 Al trac rRNARC 6 7 51 A S5 4R , Bl i i 4n 1. 2.3 480 5 &2
ANEFERE T - tracrRNABC X 5 41 EL A 1130 5 tracrRNAFK 5 i ) 222050 % 60 % 70 % 80 % -
9096 .95% 96 % 97 % 98 % 5599 % J7- B B4 . — MR, BN A 227 trac rRNAFL X
H 5 tracrRNAF F1 1) de A3 E R, 32 5] P S 1 271 o 380 2 R K BE o AR ST ) trac rRNABC X 7 771
R ERT LA, Bl & /08.9.10.11.12.13.14.15. 16 1 7TER IS M ZMEZ R, HF H 5
tracrRNAS i Ak (19 A R SCARARA BE 1 7 510 2 28 (9 2 fn b Bl 2 1.2 3 A6 AN )
AR tracrRNABL T 41 i 36 B 4683 SEQ ID NO: 54 (guuuuuguacucucaagauuua) ~SEQ
ID NO:55 (guuuuuguacucuca) -SEQ ID NO:56 (guuuuagagcua,Z W2 f5]) BESEQ ID NO:
57 (guuuuagagcuag) , B HAR A, H (1) BA 2 /D£190%.91%.92%.93% .94 % .95% .96 % -
97% .98% 899 % - #[F] —1, 3 H (1) Al HtracrRNAFIS % 7 51138 K o A ST crRNAF K
FERI LA N 2 /0 £118.20.22.24.26.28.30.32.34.36.38.40.42 .44 .46 {48 M A% T
M2 s 21 8- A8 MMZHEAZ AT IR 5 5k 2925 - 50 MZHEIZ TR -

[0171]  tracrRNAN 43E [F]crRNA— & & TS0t 7 2, fE % S0t 77 S TTAYCRISPRAA
ZMCas9E [ AL & T'RGENH o A S tracrRNAELE, 765 - &-3° A b, (i) ScerRNAR &
X (tracrRNARLXS 7 41)) 1B K7 F0 AT (1) B & 22313055 (1) 193 B0 B m] DAl an 5
L SCHT A I 1 tracr RNARC X 7 714 B A (AT — AN AR BROARALL (4, n b syl 261,234
BSAMIEIE) o AL tracrRNAR 2K B (B, #1023 [i] A Li1]) ml el an 2 /293035,
40.45.50.55.60.65.70.75.80.85590 (8 41 T30 190 [A] ) AT AT 55 ML H IR
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tracrRNAIE A G453 wi b 1.2, 3.4 5B TE A R g 5k I , L] i B T G s b7
74 K1k tracrRNATAZELE o

[0172] 540, A ST tracrRNAT] I H b 3CHr Z1I ) B A AT —Flt, Cas9 7 31 AT H ik &
Fifto & K trac rRNAJF A1) 7 5 A0 5 56 [ L F8697359 MIChy 1inski%§ A (RNA Biology 10:
726-737) H T A T ARLE, ik SRR LA 51 F 77 20 AR S ARSI tracrRNART 5 H B
BRI @Y tracrRNA (540, A MR BEER B W8 VEEER TR o A ST ) tracrRNAR) H & & 3d Y 7~ 11
GRSk

[0173]  SEQ ID NO:58:

[0174]  uagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaaguggcaccgagucgguge (Z W 5Lt
#l)

[0175]  SEQ ID NO:59:

[0176]  uagcaaguuaaaauaaggcuaguccguuaucaacuugaaaaagug , 5y,

[0177] SEQ ID NO:60:

[0178] uagcaaguuaaaauaaggcuaguccguuauca,

(01791 JLWTE B AL M BEBKR B tracrRNA . A SCHY tracr RNARY H 86 18 1) 7 451 T A4
[0180] SEQ ID NO:61:

[0181]  uaaaucuugcagaagcuacaaagauaaggcuucaugccgaaaucaacacccugucauuuuauggeagg
guguuuucguuauuuaa

[0182] SEQ ID NO:62:

[0183] ugcagaagcuacaaagauaaggcuucaugccgaaaucaacacccugucauuuuauggeaggguguuuu
cguuauuua . 5Y,

[0184] SEQ ID NO:63:

[0185] ugcagaagcuacaaagauaaggcuucaugccgaaaucaacacccugucauuuuauggeagggugu,
[0186]  H.AJJ§ H MEHEEFR I tracrRNA

[0187] A tracrRNAR)H BRI NiX e tracrRNA SEQ ID NOFJZARfAk, H (i) 5HEFH
2 /b#180% .85%.90% .91%.92% .93% 94 % .95% .96 % .97 % .98 % 599 % /7 #1 [F] — 1k ,
A (11) AT FAE tracrRNA (1101, 5 3 F7 51 AT 5 crRNA tracrRNARC X /7 51118 K, 5 % 57 51
T T H R TE B — AN B A K IOIRY), B Ak tracrRNAT] 5Cas9EE H UL E &) -

[0188] AT A JFHIRGENHIRNAZH 43 7] A, 5 4511 4, [] :RNA (gRNA) , FLAL 25 A #8432
£, Bl & % tracrRNAR crRNA . 7ERE LS LR (Y St /7 52 T, gRNAR) crRNAZH 73 7 tracrRNAZ
3 B (B, S gRNABL S 7ED - 22 -3 J7[n) b, AR /E 2 trac rRNAY crRNA) o WAL
(lan, iR szt 7y ) BT A FF BT AT crRNAFI /B tracrRNA (RI1/ 8 543, i Wic rRNAER & ¢
H| tracrRNARCXT FE 1 B tracrRNA 5 3555 51)) W] 451 40460 & £ERNAHT

[0189] AL gRNAM) crRNAZH %3 i trac rRNARL X} 7 41 B 24 GE 8 5 t rac rRNAZH 70 1 5 Ui iR
K, T B IR E5 ¥ o 5l an, ¢ F (crRNAZH 43 1) tracrRNAEE XS ¥ 41 1 (tracrRNAZH 4
(1) 5 g J7> 51 B B RN PR 35 2 T8 B R B 0 B B SO T A 25 HR AT — AN ] SR AE gRNAY
crRNAFItracrRNAZH 73 o A F) T 1%3B ‘K, crRNA Rt racrRNAZH 73 1) AT 4 1% 2 al il & 3%k
BB T AL NERZ IR 7 51 (B, B 7 21 AT crRNA R trac rRNAZH 73 3B 2 E — 2, A
11 7 FS.gRNA) o« RNARSCER T 71 1) 5 3 ¥ 7 B B0 5 GAAA (SEQ ID NO:43, 2 LK it 5i]) L CAAA (SEQ
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ID NO:44) FIAAAG (SEQ ID NO:45) o #RTM , AJ A FVBC BUBCAE B30 2 81, i m] 528 B 34 PP 1 34
FFHI e 005 b A IR — kA4 (19114, AAA) RILE BT iR = A4 (R A — i A 1) A A W A% 1
g (5, CERG) -

[0190] AL gRNATE UK SR (“5 — R IR, Horb H: (crRNAZH 73 1#)) tracrRNARC T
FF3MtracrRNA 5 B 5 F1ER 53 1B K o — AN B AN (1. 1.2 38544) B I AR G4 vl £
2% 55— R ISR R W A, 3 B T gRNAFE) tracrRNAZH 23 () 57 1) o [K] 1 , gRNA W] B A5 45 2 48
2 HA R IEAREEH o 45 40, gRNAKE 7] L HE 7E gRNA 1 A 3t 2 5 f91.2.3.4.5.6.7.8.9. 10,
11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29. 308 5 £ Mk L , Hn]
BT P s 26 11 T3 51 3R K gRNATTTAFFE o 3K L B ik 2 T LA A5 o Usk 2t , 549 in 22 /b
90% 91% 92% .93% 94 % 95 % 96 % .97 % 98 % 5k 99 % NUFL I , FLEU v T 28 11 F# 1 i)
bk =

(01911 W] FHT-Fr A1 & B P 13 B gRNA = PR i) P 7= 451 ] F 4

[0192]  SEQ ID NO:64:

[0193] NNNNNNNNNNNNNNNNNNNNguuuuuguacucucaagauuuaGAAAUdaaucuuge
agaageuacdaagduaaggeuucaugecgaaaucaacacccugucauuuuauggeaggguguuuucguuauuuaa
[0194]  SEQ ID NO:65:

[0195]  NNNNNNNNNNNNNNNNNNNNguuuuuguacucucaGAAAUZCAZaageuacaaaga yaaggcuucau
gcecgaaaucaacacccugucauuuuauggeaggguguuuucguuauuuaa

[0196] SEQ ID NO:66:

[0197]  NNNNNNNNNNNNNNNNNNNNguuuuuguacucucaGAAAUZCAZAaagcuacaaaga yaaggcuucau
gcecgaaaucaacacccugucauuuuauggeagggugu,

[0198]  SEQ ID NO:67:

[0199]  NNNNNNNNNNNNNNNNNNNNguuuuuguacucucaGAAAUAZCAAZUUAddaUdaggcuaguccgul
aucaacuugaaaaaguggeaccgagucgguge

[0200] SEQ ID NO:68:

[0201]  NNNNNNNNNNNNNNNNNNNNguuuuagagcuaGAAAUAZCAAZUUAAAAdaaaggcuaguccguualc
aacuugaaaaagug-

[0202] SEQ ID NO:69:

[0203] NNNNNNNNNNNNNNNNNNNNguuuuagagcuaGAAAUagcaaguuaaaa
uaaggcuaguccguuauca 5y,

[0204] SEQ ID NO:70:

[0205]  NNNNNNNNNNNNNNNNNNNNguuuuagagcuaGAAAUAZCAAZUUAAAd aaggcuaguccguuauc
aacuugaaaaaguggcaccgagucggugeuuuu (Z MWL) o

[0206]  #ESEQ 1D NO:64- 701 &>, iR RIZK K 7 511275 gRNA [ crRNA B 4 o A
“N” FRoR A3 [1] 5 B ) A R % T R B2 (AU GERC) o 55— BN 7B RIR tracrRNARD %
F 3. 5 —HU NG FRER IR eRNAR tracrRNATS 43 o XU XIZ6 7 #1 I ALl 5 tracrRNABD X 5 51
1B KU U — K IR ) tracrRNAFE B ()8 53 « 35 7 51) (GAAA, SEQ ID NO:43) PLKE
BEon H, HAT R B B gRNAR crRNAFT trac rRNA S 43 o A< SCgRNAF e 7 91 A0 4 1 ik
gRNAFIAZ 1, BT AR i (1) 5iX L8 7 51 B AT 22 /0218096 .85 %6 .90% .91 % .92% .93 % .94%
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95% 96% 97 % 98 % 599 % J¥ FI|[d] —PE (TR % H H HERR 1 T 550 - H (1) o] HE
gRNA , Hs S 0 1) Cas 9 25 11 J5i LA 5 SEDNAFE 51 45 & FFAT 1% b U] 1 s 1) B SEDNA 471

[0207] AR SCIFgRNAIE A AR H5 B 17 T 5 41 (VISE #4380 , 2 J A& Cas N UIAZ IR R 1) (CER)
SE MR SRAIE - CERZE A3 L7 trac rRNARC XY 791 Z Ji5 A2 tracrRNAJF 5] 1] BT A8 SCIICER
SERII R B ALFE FIRSEQ ID NO:64-70H Firfd 2 1 AR L (A rh 1 CERSS R4 I A2 VT 45 1) 45
INZ JE T 51) « CEREE AR 3 — A &/~ & SEQ 1D NO: 1 (S Wkjtifsl) , HAEs - & -3
J71A) FALESEQ ID NO: 56 tracrRNAELXS 751\ SEQ 1D NO: 431 e¥h 741 (GAAA) LA & SEQ
ID NO:58ffjtracrRNA/F).

[0208] 7% B i A JFAIRGENHIRNAZL 20 A B 5 i (7- 1 3 S35 R [ G ) o PR, ST
FRIRNAZEL 23 A B 7E L5 AHRAL 7 - FF 2 S 191 [ G 3 . A SCHORNAZH 43 7T BLA , 5l 457 -
PRSI AN 5 - i o i b, A SCIIRNAZ 4y v] B, 105 - BEER S 11 A /&5 - Uity o 15
RNAZH 3 AT 721 53 2 Ja AE A% b BB A AR L TR 57 - SF iR FIRNA (20, BA'5” m' G FIRNA) £
ZARZH o AR SR F U T RNAZH 3 1 A2 75 491 60 46 538 (1 gRNA L c rRNA L A /B t rac TRNA - 75 &
S 51t 7 S, AR SCIIRNAZH 43 B 2 57 b, F AT L A &R -BEER, X 2H T
RNAFHRNAZH 73 BUAR RIS i kb A% 6 7 #1346 47 B 0T (B, ZERNAZH 231 i 00 &5 #% 8 172 91011
HIRRNA , ¥ W1gRNAZE DA% B A1 5 10 BN LA L B A% B 7 41, AT CR B AN A5 o 1) T
RNAZEL A3 o FE 2l Hops szt 77 22, A5 SCAORNAZH 2> Al HRNASR &g 11T (Pol 111) B3h
THFR A

[0209] 7 JESL sty R, B RHEA AL S DNAZ R 17 51, T iR DNA S AZ R 2 10 & ()
AT EHL SR S (1) YnhIRNAL 2 HA% TP R 7 FII 3 31T o 1% 2 % BR T 471 b e A FH LA
KL HCasH A i E & MM BRGENFIRNAZ 73 SR 2 A R - 71 T BA 2 R FilFE =X il
JFRE T RE N TG tAh (YAC) Rthar s T bar 40 B8 N T S e fAk (BAC) 73 23 a2k 14 DNA (f51] Gn 28
PEPCRI=4) B AT T4 2 % 7 R 7 91 7% 21 A 55 07 BE 40 B Hh 5 A ] e & 8 20 1) 30 4 B
FIRRAE A Z AL R 7 5 v By (R, AEES 2 B 4 Hp) Blifae (B, #4524 ) A7
TR TR A0 % 2 A% R 7 5 n] B S = — R El 2 A A & B AR e T A
(40 , EREE R AFR L)) o

[0210] & T RIAASRNAZ 3 A5 T 2 % B IR 7 21 h I 3 8 AT AR AR+ IR BE4H
HEAE, I ELAT DL B a0 s AL B S I AE R S T, BB TR SR e A T, R
FAAEINY 8] AT 513 AR K S A M B B B 31, A/ B Bl L A7 I RE ) B B b BE AT
38 S KT B e e SRR ) SR Bl T

[0211]  mf HFA 158 5 20 F PR B AFEE A T UL TR G A A R i AL . 2012/
0252079 (DGAT2) .2012/0252093 (EL1) .2013/0089910 (ALK2) .2013/0089911 (SPS19) .2006/
0019297 (GPDAIGPM) .2011/0059496 (GPDFIGPM) .2005/0130280 (FBA.FBAIN.FBAINm) 2006/
0057690 (GPAT) F12010/0068789 (YAT1) , Frid T HISCHER LA 51 77 s A AR ST . & 18 1 98 J5 31
T BRG] TR2P R,

[0212] 2.9 BENT
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BT | RAAR izl
XPR2 Btk m s & & Bl % 5+ #) No. 4937189; EP220864
TEF #F3E4P B F EF1-0 (fef) % B+ #)] 6265185
Wb EE-3-BRMALEEE (gpd) . | o ' ]
GPD. GPM Iy % 18+ F) No. 7259255 #= 7459546
GPDIN Hih -3- R BB A8 (gpd ) % 4 4| No. 7459546
BB B RALEE (gpm) | . . o
l0213] | CPMFBAIN | o5, SRS (fbal ) £ 18 % 4] No. 7202356
FBA.
FBAIN. RAp- BB (fbal ) %8+ #) No. 7202356
FBAINm
Hib 3-8 88 . ,
GPAT O-BLA B (gpar) %15+ #) No. 7264949
YATI 4R R G8 (yarl) % 8 & A 7527 No. 2006/0094102
EXPI mhEa %18+ #) No. 7932077
[0214]  ax R IR ZH FHILL 51 AT IS,

[0215]  JRAE b SRR AR5 Ja 315K E AR B QIR , (E 4R 15 491 >k B A SC R A FF A AT
A BT BRI HAH N R B0 (4, [R5 47) 350 DA FAESR JA 31 PRk, 568 J5 25 7] AL 5 46
WIXPR2 . TEF .GPD.GPM.GPDIN.FBA.FBAIN.FBAINm.GPAT.YAT1.EXP1.DGAT2.EL1ALK2E§
SPS19Ja 3 ¥ o F ik Hb , 58 J5 B3 Wikt B2 T 1573 J3 37 AL — P AR —Fha] >k B e 2k Al
(R RRERE (5 G, R VPG P BF SV 2 I B (B, 75 32 [ & R 1 15 A 452010/0150871H B A
FE 58 J5 B H AT — P SR UL 51 - 5 SR AR SO o ol T A SCHI 58 3 3 7 1 H e
7~ FEPGK 1 L ADHI . TDH3 . TEF1.PHO5 \LEU2 MIGAL1 B 5 T, BA S #fEVelculescu®s A (Cell
88:243-251) H plr o~ I s EE B Bh 1, F LA 5| FHT7 3 AR ST vl T A S0 58 3 3h 1)
F—A IR A5 SEQ ID NO: 12 (HEEG B ERFFBAL S8 T 41) .

[0216]  fERELESE 7 R, ARSI A3 Tl B S RNAR G EEIT (Pol 11) B3I+ 415, A
H BB R R T N EE Pl T1R3hF IR, HPol 11J85h T4 al i
JeZ /D224 R (10, RPB1-RPN124N 8 [ i) IRNASRE A B LT R A I TE - HH A SCIY)
Pol T1J35NT-#HIRNAGE H A5 - Bk (B0, 765 3 ab L Em G H]) o P J9 4 SCRNAZH
SIAREAES b, R R A SCHIPol 11 REFRIE, WM 24K I MRNAZL 5 5% 5 )
77706 3& T IARTCPol TT-#43IIRNAZH 73 A 20 = FR 5 o 77 N AFEIE 2448 A — Ml 2 Ff
%l (W00 B, A1 BN & T AH2H BI N & 1.

[0217] {111, ZwAERNAZH 73 1) A SCIR) A% B8R 17 8130 1T b 7 A RNAZH 73 11) 77 51) B T ) 7%
fiff o DK e, F FESL S 5 6P, BERFIA B S DNAZ AL T IR 7 5], TR DNAZ A 17 R 3 918 25 ()
AT, o EEER R (1) 785 -2 -3 5 W) L ZRhd A% Bg AIRNAZH 70 IR A% B R /3 51 o EH Ut
REWLR T HRIE B 350 B A L BRI 7 51 L= A2RNA, BT IARNAAN B AA5 B {H A
ERNAZH 73 )7 41 o 3X il “E 70 1.7 RNART AL A5 451 4 c rRNA B gRNA , 3 H. 7] 5 Cas 8 1 i WiCas9
24, I TE RGEN

[0218]  ASCA% g o] DAl an ek (HH) %8 T B4 28 3 85 (HDV) A% TZH &% F 1%
RnasePA% M 55k I RUAZ G o A8 SO e R R ) Vs o) B0 46 Varkud TL& (VS) A% 1 0%
1%z - 6 - S PR IOE A% (g1mS) - FICPEB3#%M . Lilley (Biochem. Soc.Trans.39:641-646) A JF
T B ARG S AR PR o RS T AR SR AL B 7 4 L 46 A T TEPOT076 38 F1 35
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[# 4 116063566 . 5580967 . 5616459 F156886 70+ (4% , H: LA 51 F 77 I AN AL

[0219]  FEBELCR e i St 77 Serbr , A FH AL A% 1R AL B T DU TR LT TR BT T T A
A%, 50, fiHammann®% A\ (RNA 18:871-885) H T AFF (I, HbA 5| F 7 K IFAA L 4
TE Y A S A% T DNAR 22 R 7 A JFFHammannZE A A0, Foa] AN b FH A8 S0 o AR SC | 4
SLAZ B T I8 B 5 U095 7 200 B AR B2 B ERNAL R AZ AW (0G0 v 40 T W R A R AT
B B R AR Y anAE Y (B anduh g 5% | RE 5 ER) TR AR AR (i an AR Jr B JHR H) L FCRR (40
i 27 R AR AR ER S B BF) IR Sh Y (9] G it 5 8e) « I L B ER (5 SR i) L AR S
U L Bh P (/NGRS N2 LBk L.

[0220] AL S A% B 36 5 0 B = AN FC T (1) BB BE 1, JL 2% ) 0 B AR O IR AR T L R
FERTTREREARTIT, B AR SF 7 AU R 08 Sk 23 TF o B S A (1-T11) 1 = R0 o 5 T 4%
5 F13° A T WEANE BE AR b o 4, a0 SR S A% R B 57 FN3 7 i B T 251, I3
AT ARG AR OR TR B S A o 7E = P el BRI B A, TR BT A7 AE T B A% AR A% AR W FIRNA
FE 995 S AR T S DR 2E A SR T T T 2R A S A% B AN IR T S A% AR W, FF BT T T e Sk % g K %
BAFAETAEY) R A998 A RN JFAZ A= W rp o 70 SR e S it 77 R vh , A Sk A% B N T2 A Sk A% B
[0221]  FEIELESTRf 7, i S AL IR 1) 7 21 AT A 22/ £940.50.60.70.80.90.100
110.120.130,1408150 (B #E AT 40H1150 2 18] AT B0 #Z 1L , 40- 1004MZ R , 5L
40-60 ML TR -

[0222] %R S A% 1V 5 1 7 SR A RNAZE 73 10 172 B0 110 3% o G B S ST 1170 i Sk 1% B 1) ) 971
AT LA 45 55 2 4m AGRNAZH 2 1 1) 5 3 471 (4810 1) 5 75 #710 RT LA 9 e rRNA R gRNA 1] 53 )5 41))
IS BAES A 2.3.4.5.6.7.8 9810 MZ R AL - B L K B I FT5.6.7.8.9.
10,1112, 13 1480 15N BEAZ R B 24 0 J31) 5 58 AT B Sk R 72 1) i ) 7 2 16 2 — A TF)
5 A% N A% P IR AR o 9 40, A SRASSC ) 2 A% H TR T 51 G A 2 S5 ATRNAZH 43 ) 1] 5 )7 3
b AR A S AZ T A BOORNA , U A% il ) 48] 2 5 6 /N R B A T 88 R 5 1) 52 5 0 16 i 6 A2 B A%
TR EAh o A Zon B H , A S AL I mT D)8 S5 AR ) 3 7 21 1 28 — o7 BB I I RNAFS % 4) (BLA
7 AR UL, S AL B T V) E K AL T A I FIRNARL ) %R RIS A T HE
A IR 7R 9 1 S il 5 8 o 49, i SR A ST 1) 22 A% P R T 41 0 B 5 I RNAZH 43 1) 1) 3 7 1) L0
1) 8AN B 25 1) B ke A% T8 5 H1 FRTRNA (97 201, A E 84N B 5 8] B 7 471 U % T P 451 4 i 64 A i
BAFR A 5 B PAI 3 16/ FE R R Bk o 75 1% B Hh , 4 Sk A% g ] D)) 5 AR A%
Wit 15 51T Vi B RNARG S o S, Gn SRS 2 A% IR T 51 w4 & 5 ABRNAZH 73 1) ) 5 )5
1) L 37 B Sk A T 4 O RNA, DUAZ 8 6 451 G i 10/ AZ BB AZ P IR 1T 5 1) B2 7 B AT 104N 4%
WEAZ PR T AR o 75 2o B R, B Sk A% g mT D80 5520 ) 327 0 1 58— A B I I RNARL S 9
BLLL 75— 7 kUt , B Sk A% I T D) E 55 ARA% I 7 51 W FIRNARL 3% 470)

[0223] Sk A%l 7 HI B s 140 R R

[0224]  NNNNNNcugaugaguccgugaggacgaadC2aZuaagCUCeUc (SEQ 1D NO:15,NAJ L AA. U,
CakG; Z WL Haf5]) - SEQ ID NO: I5[FI AT 65K IE AT 7 # 1H 5 e AN SCONAZ AZ IR Kk
[FIRNARL S [FISEQ 1D NO: 152 J i (91, A< SCHT A FF (1 crRNAB gRNATA] 5 /5 F1I 1)) HiT6
AFRIEH A GBK) %] 12X BESEQ 1D NO: 152 G EE M. BARSEQ ID NO: 15755 H!
HAHHTH5SHESEQ 1D NO: 152 J5 7 FI5R 3R K6/ k2 (“N) HH T H 1, 7£%
BRI AR A AT B 5 A 154 “N” k3 o NVE R , ZERNAFS WL 5 SEQ TID NO: 151/ T »
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(1) % Sk A% T3 (1) MR e PR T ] S N 2 5 S e i S W SEQ. 1D NO: 152 J5 I AT 6/ ik 2418 Ak
MR, (11) SR BEAR T TRl i@ f 5~ RIZe 6 7~ 10 B AT BB KO s, I B (111) B8 E 4
TTTA] 3@ I T RIZe $8 7 1) EL AN F1 38 KRR PR L, 78 5 2 S 7 28, 4 Sk A% g mT DA
SHSEQ ID NO: 1574844, H B (1) 5SEQ ID NO:15% /#180% .85% .90% .91 % .92% .
93%.94% .95% 96 % .97 % 98 % 599 % ¥ )7 51| [i] — 14 (FETHE A HERR “N” 7 41) 5 LA K& (1)
S IR K LT R HEAR TTFITTTAISEQ ID NO: 150 B R R 28 A1 0T £ 28 X 6 55 6 [X 4
(BT T Fh 38 240 5 “N” BRI T 1) o

[0225]  W[EEZZESEQ 1D NO: 15/ 7 51 B/~ Je 4 sl il 5 & (B IR) BLHEEL £ SEQ 1D
NO:64-70H —/MIgRNA.

[0226] AR SCZmIS AL IEB ZRNAA 73 195 H S AZ B IRNA T ZI I DNA 2 A% T IR (A8 ST “R%
Mg -RNAZH 73 &57) 9 e vh K5 - i 55 B A Sk X 7 51 D 46 1) 3% s ) o s (R A% B )7
HITE#E F R AL SRR UR) o iz b, DNA 2 A% 17 R v 4 U 1 R Bk 311 L A A% B - RNAZH 7y &5
W AR KL 5 50 1 i s WD ) B =5 B, 2S5 AR S 3 A1 Al 48 2 ) LA TR (1-10
M) K 2 KIE5000- 20000 ML EH R CAt% B MRNAZH 73 UIE] B S IsF, ARNAZH 73 2 BR 1% il
[1i%5" FF A1) o

[0227]  fE FESLsyifi 7 2P, & A% - RNAZL 73 65 (I DNAZE 4% R AT 2 S RNAZHL 43 2 51) R Ui
) 3 1) e S 2 1E P 31 o ] FH T AR ST (1) 3 S 2 1 R B 7 451 8 I T SR B 5 R RS A A
2014/0186906 9 , 1% L& FILA 5] FH 7 s NASC il an , w] {8 BRI % B Sup4 22 (R 3% s 4¢ 11 )7
H (1401, SEQ 1D NO:8) o bS5 it 5 2238 5 AN 6L 3 67 T A% B8 - RNAZH 7 &5 N e M AL B I 471
FAN BT 2 0E R AR RS, GRS 5238 3 AL FERNAZH 73 7 41 (1) B 38 2 JE 19 1243
4.5.6.7.8.9.10.11.12.13.14.15.16,17.18.19.20.21.22.23.24.25.26.27.28.29.305%
B2 Nk L o I R 0 ik 2 mT LA R UBR 2E , B W 22 2290 % .91 % .92% .93 % .94 %
95% 9626 .97 % .98 % 899 % JyUkk ik , FLH R T2 10 7 H1 I de 5 . o ety , k%8 1y 21 (51l
LK% B HDV A% ) 7] LUOARNAZH 2y 25109 3° (10, 1.2.3.4.5.6.7.8.9. 108 5 2 M% T
2) s MRSt 77 S8 (IRNAZH 23 17 A T 46 e A N e A% i - 37 A% g 17 1) ] A R 1 5 fir
J A4S RNAZH 73 3 FIT) 5 H 5 5 b2 U1 E AT 8145 5% 5% W0 1E B AERNAZH 43 3 271 1) i 33 Ak ¢
1E, BB A5 ZERNAZH 23 F R 3 38 2 JE 1 . 2.3 .4.5.6.7.8.9.10.11.12.13 .14, 1584 £
G

[0228]  fRHEUESTE /5 A, DNAZ AL TR vl B 5 (1) B3l 1, ik B3l 7l i E s B 2
(i1) B2 T — B -RNAZL 2y &5 (BD, SR R0 ()7 51 o B BE2RDNA 2 1 1 IR R A 1) % 56 4
AT B A FIW2.3.4.5.6.7.8.9. 1085 2 /M - RNAZH 73 % o 7EB:NRNAZH 73 J7 91 2 J5 AT AE:
AL S A A (a0, an B RTIR) DL SR AN R Ui S 51 DD EI R 4 BERNAZH 43 o 3
St 77 22 A ) N RNAZH 73 388 5 9 150 T K AN SCRGEN 5| -5 2 JURE (X DNABE A7 £ o PRI, 1626
DNAZ 1% H R T FH S b FH T =i A0 Rk v DA ) I 3 1) 491 G 22 AN AN ) B S 55, 5 B 2R fef F mT
R M RAE N 2 8 T7 7% o E 4 2 RNAZH 4y (L3 2237 W) 105 HE Sk A% g ] 76 AR ST R AR
N R - RNAZH 73 - BB 87 o AT TE AR SCH T3R80 B 8 AL g - RNAZH 73 - RX B & 1) % 56 )
[IDNAZ A% EF IR , (E A3 AE AN 2 AR AE£710.20.30.40.50.60.70.80.90 1005, 5 £ /M %
TR (1, AR Gmh (a1 B% )5 51)) o A fan 2 ] (1) FE B8 mT DAAR R BAN ]

[0229]  EAR LIRS 7 S Hp Stk OV B AR PRl S A% B 7 B R AT Fi IR L (H SRSl Rk
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AT RE 7 b 4 A AT e A% B e 51 (9, HDV AR B , 1T AS J2 4 Sk A% B 7 910 Sk 6 AF o A 49
A BB AR N OS2 B A ane] 2 o7 SR L B AL P 51 DA TE R 8 A s A D1

[0230] 7 JESL sty R, B RHE AL S DNAZ K FF R 17 41, T iR DNA S AZ R 10 & ()
JRENT, FTid RS Al B EHE R R (1) SiiBCas B A i (B nCas9) K TR F 5. 1% £ %
TFER T 41 Hh 1 B FH LA 3Rk S5 RNAZH 73 52 6 AT T BGRGENTH Cas B (1 T - LW R Z A T IR /7 5
AT LN R AT : Bk YAC KSR W BRE W BAC . J B2 304k MEDNA (191 n 2614 PCR ™= 4) B ] FH
T 2 A% 7 51 72 20 AR 1 R B 40 H A (10 400 ] e 2R 2R 1 8k by 2 Ak o 49 2, T
AR AFFHAETPol TT/E 31T E3CRT F T 3RIARNALL - IDNA Z A% HF R )T 51 i A JF
(AT AT R AIE BB L o] B T T3R8 Cas Bt 1 B DNAZ AL T IR JT 41 o 12 2 % T IR 7 51 ] g Fof
(R, ANBe 4 2 FE R 20 ) slfase (B, B4 2L R 4 ) A7 T A SO B R g b e e T
I, B% 17 TRk CasH H FIIDNAZ A% IR 2 A1, BE BE 4 ] B A F T 3RIARNAZH 43 (I DNA %
AR (Ban, 4n_E Tk i) o 1X HDNAZ A% H IR 24 ] DA I B2 e sl ) 1) 5 S ide st , T
Tk Cast H FIIDNAZ Z IR 1T LA AR 1, I H A T 3RIARNAZ 73 R DNA 2 A% H R 7] LA 72
B 1) (B Z TRAR)

[0231]  DNAZ ¥ TR )7 41 ] J ik th o FH T 3R 18 Cas B [ i FHIE FH T 75 9% B 40 o A $2 it
RGENFKIRNAZH 43 1% 2 [FIDNAZ AZ H IR 7 51 o WL SSDNAZ A R rT B, i, () W $AE 2
% 9 it (RGENI]) RNAZH 73 A% IR 7 511 (1) JE 2l 1 (RNAZH. 73 &) , A1 (1) W] 454 b e 452 22 g A
Cast H i (B, Cas9) MIAZ EH R 7 HI J3 5T (Cast®) - KT H TR ik Cas i H it BRNAZH
53 RIDNA 2 A% H R (1) 3R AAE h IR AT — AN w3 dn 8 - P 72 B8 U BE 40 g Hh 3R ik Cas
B JHURIGE FRRNAZ 23 & I DNAZ AL IR ST 51 o S5 41 » AR SCH A FF 1) Cas £ 1 5 FIRNAZH.
4% (5141, crRNABE.gRNA) AT — T B iZDNAZ A% EF R 7 91 36 34 o B FELb S it 77 22y, — Fib
8% 2 PPRNAZH 73 F11/ 84 Cas & v 00 & FEDNAZ AZ H IR 7 BN o 7E H B 7 1, — AN ELZ ASRNAZ 7y
AT Bk B ERRIA o F T Cas & AIRNASL I J3 317 1T AARIR) BUAN ] - B A8 I IRDNA 2 4% IR
FF 8 0 F 75 5 R BN I B 5 oh R IARGEN

[0232]  ATFFHIR BHIEWS FOFRNA S 510 8 DI BR B (RGEN) HI ] 21 3 MR B A 1 G oAk
B A e R SR T B 51 o 1% 7 AL FE 1) B B AZ SR AHERGEN, BT IARGENEL 7 %8 /b —
FIABAS v fIRNAZH 43, FHh BTk RNAZH 7360 2 55 3047 5505 71 EL M 7 41, H H H HRGEN
SEO R, TR ) B A R 4 R 55 B

[0233]  fgi 4, w]f FHOC T 5 AR R — A (B4, e RESR Y \RGENRNAZH 43 55) ¥ b SC B
N T S 5 FE BT S A R AT — AN SRIEAT I B ) 7 v DRt B S B s i Ag e Bl A
TEIRFAE A AT — A, BOX SRR AT AR 2 A T3 24 F T 3R AE A SO ) VR ) SE il T 6
PR 8 ) 5 VR E A 7R

[0234]  FEA SCHE M) J7 VA I FE L S 77 22, AR I BE AT LU BL R B AR — AN it
HREC B B &  FE AR B & VP HE IR B R e B e R B IR Arxula & 2 B g R 22 T B
J& SRy B BRI B R R S R BE R L — AL E PR BRI BE JE 2L B JE VR R R R
DT TE RF JE AN JEIE LR o AR i I UK T B2 A SR A5 3 1 BB IR B o ] FH T 8 ) 7 V20 3
iU BE B AR R S R B A TF T A ST .

[0235] & FHI-F- A SCHE A J7 2 ARGENA] A5 TR  TT AV sk T T T Y CRISPRAA & [ Cas K A Jii -
Cas98 [ i n] F T 3L Sesjifi 7 & h , i G0 BEBR 14 Cas 9. 38 A T ¥E [ 7 i (O B BRI Cas 9 FR
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H B s B FE L B E T B 2R 7 S Cas 98 it : A BEBR T W PR K B il %
FEEK B o FLREBR P SV LB K B 101 1 B TR A Mol 0 B R o RO K B A LR BR B L
Uk 5% BEBRPE L FEEEER 8 . S . pseudoporcinus B AR aEBR 1 Cas 94 [ i . 7] F T A SC#E ) 7
TEIRGENANCas 98 1 B 1) L & AEFR hil P 7= B A HF T A S Hp o il , ] 4 A AT 1) FIDNARE J3 1)
AR — A B PR 2% B FRIRGEN

[0236]  FH T A SCHE ) 7 V2 IRGENFYRNAZH 73 vl €055 451 Gl , gRNA , FHL AL T R & B 22
Bl G 2 tracrRNAR crRNA o G0 A ST A FF AR crRNAFI /B trac rRNA (FI /B H 56 7, v 40
cTRNABC XY 7 %1 B tracrRNAS ¥ /37 411) AT 451 4 6 5 7EgRNAHR o S 4k, 614, AR ST Al A FF I AT:
AT gRNAT] FH T8 [m) 77725

[0237] 540, PAM (Hij [] X 7 21 213 38 57) J37 51 ] 2130 B 250 41 o 75 A SO ) 5 35 1Y) et
ST S, PAMT SIS B R i 7 AU IR R Ui S BCPE SR A7 B8R R 24N B3 I IR
W BT IR BB AR 1) 5 SR s B BE RN, P BE A R R 4k T S RNAZH 73 7] B 7 A1) L
Fh o FEA SR S0 5 R, HL A RGEN A S RNAZL 20 & A 1) W DIAZ R B 14 Cas 98 ( Jiit , Cas9
T2 BERNAZH 73 5] 310 25 A UL 7 41, I D) EEARPAMT 71 L3 58 =A% IRAL B 15 2%
B . A I8 PAMFE 51 i 7R A F5 AL B B ER 7 (NGG [SEQ 1D NO:471) FIrg HBEBR 1 (NNAGAA
[SEQ ID NO:481) PAM/F %1, Hu 43 75 T FI I B B Fh ) Cas 98 H FLHE ] o 57341, 4
U, QA SR S AT AT PAMF 21 | ] B T 88 1) 57

[0238]  FF AR SCIR) & m) J7 VA ) FE e STt )7 S, B BEIE A 5 DNAZ L H IR 7 51, T IADNA %
ZHEHER S () BT, ik B3 1l e 2 (11) JmbSRNAH 7 AL E R 741 .
1) FH 1 SR DNA 22 4% 15 198 0T 1) T2 REf A% 32 ERGEN I RNAZHL 43 , DK 9 RNAZH 45 FH DNA 2 4% £ ik
Ko da T EREREAZ H R (RGEN) HFIRNAZH 43 (I DNA 2 A% 1R JF 41 i 7 B AE A S A T G
KIS AFFHI B ENF AT —FPa] BTt 2KDNA 2 A% 8 8 51 b, 9 4, 38 8 5h - Fl /B 4
Pol ITEBNFIFAINI BB T o AEFLESL i T7 2, 9 ASRNAZH 73 (IDNA 2 #% H IR T H T-7E 1%
HHEHERNAZH 43, FrIRRNAZH 73 O 4 TRE SR Rk Cas i T (10, $20E B CasRIE) o
[0239] {54, Zw B RNAZH 73 ) A S AZ 7 R JF 413 ] Y B 7E S AERNAZE 73 1) 72 51) Ui A A%
A o (R G FE AR SCHE [n) 735 B S L St 7 S8 vh , R RE T AL S DNA 2 X T R /7 91, FITIRDNA 2 1%
TR T EE 1) BT, iR BahF ol EEE 2 (11) /65 -2 -3 J7 A _F9wid % i i
RNAZH 73 IR BR T 41 « 1) FH I DNA 2 A% 7 18 7] 1] 9 B8 (1) A% 3 ERGENTRIRNAZH 43 , K RNA
H 73 FHDNAZ A% 5 R e S5 o X SURX g W] LA A 5 e S A il T B 28 9 B¢ (HDV) A% L TZH Y
BTG RnasePAZ MG B e RURLIE o 51 4, G0 AR STRIT A T IATAR KX B , LA B A SCRT A JF
(1) 2 6 3%E 12 28 RNAZH 73 (R A% B (1) A AR 22 4% B IR 2 mT T3 1) 7 7

[0240]  FEASCHE ) J7 ik B FE LS St 77 SR b, B BEIE B0 B DNAZ 1% H R /7 1), P ik DNA 22 4%
TRRFHaE () G307, frid Bah 7 rl #EuERE 2 (1) idCas 8 i (il 4nCas9) HIt%
HIRITH . M I ZEDNAZ AL H IR , I AERE BE RS2 (HERGENI] Cas By 1 51 2H 43 - 1& FH T-E I BE
F1k (RGENI)) Cas i F i 4 73 IDNA Z A% R 17 SN /s IAE A SO AT inARSCFR A TR A
BT HAE—FF AT T HSEDNAZ B IR 7 H1 e, 4, 538 JE 31

[0241]  FE &) J7 vk 1) S e S it g Z8 R, 34 mT ) P R AR 6015 5 DNARE A7 £ 7 51 A B 3
(1) 7 F R U A 28 20— AN P H B Ak 2 % R G [R) 32 i AR BB AL 27 51 4k V) 1 B DT
RGEN) o & i& ) 7 491 0. 475 B A [R) U B 1) A 2 A2 5 IR o 49 G, A A ST A I BRATE AT (A 22 4%
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IR AT T8 R 7738 o 1% T VR I I SR S it 7 S8 08 1 S Ak 22 4% IR AN AR P 41 2 TR R HR
(TEHEFF FIHIRGENA SR VI I BN E 2 J5) 5 PRk , 36 6 7 2534 W AT e b gl R 9 70 3 5 R
BEFRHEATHRI J7 75 o R SCAFE T AL @ I % 7 V5347 (P HR SR 19 7~ 81 o FH T 76 T Bk 41 g o
[71) () BEARDHA 22 A% HF R 1) 038 1 7] LA 2 /D 29300400, 500,600 700580041 L 4ADNA /
P B 2011 0

[0242] &5 A STk F T 2 1A RGENZH 43 1) DNA 22 4% T I8 [ A 4] ) 22 4 Bl 28k 4K T 308 ok 4]
FRUEFE AR G H AUEE BEAH A A o 1% 2 1 R AR an i 4k (a0, 2 FREE#% 4K (Methods in
Enzymology,194:186-187) \FEF ke % i M & FLAN AR 5T - i 4, 3 [H & F 4880741 Al
5071764, MiChen% A\ (Appl.Microbiol .Biotechnol.48:232-235) , Fi&CRikbLl 5] 5 It
NS F5I8 T TR RE R G B BRI DNARL AL A

[0243]  WIEAT A SCHE A 5925, UL T 7R 3R 5 BB R Bt A\ B2 1) H 1 o e85 k]
ST A T B AT AR AR 5 AR AL TT ZE #EDNAS 55 4b BB 3/ 28 PHR 1) 4L 44 DNA %2 4% 1 1
(R, 7% 7R 5 ENHET) o AT T8 BGR) 96 ABR2R: (BR) 78 G FE AR SCH A T o 4 N B3R 2R B RSE AT A
FBIUN1.2.3.4.5.6.7-8.9. 108 5 £ ML 7 FL sy Rb il A SR T DL EEH R,
Wz /0 #120.30.40.50.60.70.80.90.100.110.120+ 130+ 1408 1504k I . 75 & St 5
o HE BB R AT LUy D Z1500.750 10008 15005 o 78 S e sz it 7 = b, 24 K K
FSCH N BRI 5 B IS B 48t ] 5 AR PR BT AU B0 R T 8 R b, P AT AR ST 3 ) 923 DA
40 F T T8 i i B e i H 1

[0244] 75 H BILE T4 N GRIRIE BT AR SCHIE ) 77 925 1 e e s it 7 S8, R R B (f5il
fie M HIS D BE) wh () 4 N SR 2R B A 2 I8, 35 vy T ] 0 0 P B G VPG 152 B v 458 FH A )
HEACLAEEL 1) S5E S O 552 1) 1) o 451 4, B AR LI B A ) A N SR O T R 2R BT DL 90,0001 2
0.001 (DiCarloZE A ,Nucleic Acids Res.41:4336-4343) ,(AHA AR & I EE R 4R m]
PLAZE/#)0.05.0.10.0.15.0.20.0.25.0.30.0.35.0.40.0.45.0.50.0.55.0.60.0.65+
0.70.0.758%0.80. [KlH: , 75 AR SR & A7 Bk o (1) 958 AR 2R T RSO 2 ] LA LG W] 6 S e B
Hh sl AH [F) BFHABACas 415 ) I 1) SR UL ¢ 280 /) v 491 4 42/ 2950, 100,250,500, 750, 1000
2000400058000 o 1% %6 552 i 77 58 (1) = L8777 T A 9% T AN FE HEARDNA , A1/ 5l H 1 RGENZH 43
(Cas G 1& FIRNAZH 43) H AR R R A/ HE) S AR SRR IR B ) 7 32

[0245] A SC R #E 1) 75 v AT 50 Gn DA TE BT 3 T v o B 1) 24 B B 22 AN DNASEA A3 1 5 okt
AT o Wb 2T 32 T A 4 ) T BESRAIEDNAZ A% IR , FL B 3 A AR SR A 1) Ef A% T - RNAZH.
R (B an , B A% - RNAZH 73 - RE I 20 (10 %% S o 1% 7 25 ] it [ 3 5 230 A8 [H] J5 71 IR DNA
AL A (B, Ja Bh 1 B e A , A0/ B4 1] B A7 A (19 G, 75 A7) 356 DR R/ B % € A
H)) B T IR I R e 5 SR, 2RO VA AT R A G THR) B B O T S 806 A Gk
T/ BRI 5 # INHE ) A3 1 fHARDNA Z AZ R B L T 1847

[0246] 77 HLuL st 7 R b, vl kA7 8 m) U7 vk DABE SR S 2R 1 AN AE Jm TS RNAR) — Pk 2
ANDNAZ AL TR 17 51 o o] 9k 1) T B 38 (1) 28 1 B 7 491 9 G A e 010 7 41 (461 a5 e
TRFE R o AR STHR I A AR BR il 1 7 9 0 BT 0 e AR 1) R R IR B AR 1) o A SCI W] I 1 A
N ET O Gl 25 B A I AR S B AN [ AR e 40 o BT e AR i 0 10 7 191 L 45 i B -
I BE EE TR BE T (GUS) \B-F-FLBE T EE (1acZ) At H (FI4nGFP\RFP.YFP\BFP) [ Z 4%
B o A ST AT IR BEARIC A AT L A A 75 1 Bk o) o 3 MR 70 B B PR I B B A P b 12 40
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A AR LY s 9 8 IR Sk P B AR 12 4, 1 WTHTS3\LEU2 . TRP1\MET155{URA3 , H AT 153 %
REFEANAFAE AP RS AE (1) 4 2R &R (0 IR P R TR i PR s g 1 75 150 A4 o T i
PRCIR H EoR R P A R BUE ) - PR e, i W 85 =B R 2 B R R R
IS G KBS R (WI6418) B A BRI ER R LL,

[0247]  FERELESE T R, B AR IR & b — AN B AT LU T FR LY B R Al
VIR A —Fh 5k, Bl an, 645 (i) FFR YA T EDNAJT B AL B B, () SRR & hrid
VIR SFIRDNA T 51 (1) 48 2 AL B (FLrp b 47 ] e 8 1 Bl i LA 0 2 S JRDNA 3 471 1) B 1
L2, Gii) BERARIey, I HAREIRE R EEE PR () - (1i1) 2k (AR AR e,
R RGP FAAN ) (1) S JRDNA T 31) LA 224> S JRDNA T B 3% AR B o AR 10 FE H, — A
B AN TR T A AL A 2 A% T BRI KB AR e AR & (a0, E:A F T30 m) R e
AT JA2 P () 5 BRI BRAC ) o A SCHIFR ) FROE R 7 1 00 7 9] B35 458 FHURABAE gl 5 FI I 1
G0 T I G TR BE R B FR iE A IR A

[0248]  ASCHT AT G WA 7 FE R Sl R F

[0249] 1. —FhIARH EE B, Hofo & 2 /b —FRNAS| S (1) N V)% R EF (RGEN) , I iRRNA 5| S
(N UIAZ BRI 0, & 2 /b — Fh AN BG5S - it RNAZEL 43, o rh B iR RNAZH 7060 &5 55 1% Bk v (1
o R BB N AR b ) SEAT 5P B B AN A1, AR BT R RGEN BT 285 4 3 4% 3 5l 43 BB A7 0T
51,

[0250] 2. AR &5t 77 S8 1 i i AR o AN ), A B iR RGEN W] 45 & 21 3 D) 1) 4 5 B350 45
AL ST

[0251] 3. AR¥E Lt 7 S LTk (e BF, b Bk B BE 3 B 1 & () B IR < BRI R
YRR E VP IS BB L TE S 4 B Arxula)B L AU R B R 2B BHE BB B
BRIUEE BB B S B RHE . = AR E (BR Bk B A B BEE M R R R R B IR R R
FE BEREREE

[0252] 4. AR STt S 1R IR () BEBF , o rp BT IR RGENAL 27 CRISPR (R A2 R A T[] B8 (14 J [
XHELJFH)) - 45511 (Cas) B H -9 (Cas9) AR T .

[0253] 5. fR4fE St 7 AR BB BE, b BTk Cas 98 I A BEEK B Cas 9FR 1 )T

[0254] 6. 3 4f8 S it 77 SR A BT IR I RE , oA BT IR RNAZH 43 €05 7] F:RNA (gRNA) , BT it ] &
RNAEL 2 A] 45 E i 42 28 I U IE CRISPR RNA (tracrRNA) [FJCRISPR RNA (crRNA) o

[0255] 7. WR4k St /7 SR AFTIA K B RE , FL i PAM (T IA] X S 4RI 5 177) 7 51 AR B s
51,

[0256] 8. —FhdEw FIEELE, A S Z AT IRIT A, BT iR 2 % 0 17 56L& vl $ /R b % 42
Z 2D AEBRT A a7, Kb BT A% R 7 516 2 gm it 7 4 ASRNAZH 43 [¥) DNA T 51
I AZ B IDNAFR H1), Frh BTk RNAZH J3 60 55 S5 0 Bk v e 0 A sl s - () #EA 55 51 B
FM B T AR B 6 45 A4 8, Heob BT IR RNAZH 23 7] E RNA - 51 S N V1A% BR B (RGEN) , e ob Fr ik
RGENW] &5 4 31| 4= 5 88 7 #EAL i 7571

[0257] 9 AR &5t 77 S8 ik i AR 4 AN EE B , A Bk RGEN W] 45 & 21| D) 1) 4 5 B350 45
AL SR

[0258]  10. AR #5277 S8BT B AR &5 FUIE BF , oAb (A% HF R T 41 % ) I RNA [ i AL th 25
FR A% UL A2 T IARNAZH 73, b T IARNAZH 73 A A5 i o
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[0259] 1144 St /5 & LO Rk (¥ AE 5 MU B , 3 A B il A g e S A% B T BL B 98 0 5
1% T2H N 2 1% RnasePIZ I Bk 2 B K% 1

[0260] 12 ARHs St 77 S8BT Il B AR &5 RN BE , oA (A% P R JT 41 % s I RNAAS {46
FEELL AR B b A% -RNAZL A3l &9 T

[0261] 13 ARFESLHE 7 12T (Y FE 5 A EEBE , I BT IR A% B HDVAZ I

[0262] 14 R PESLHE 7 R8T IR 1 AR MU B, Fo A B JE 3l 7 R fa 3l 1o

[0263] 15 MR FESL /7 R8T IR AR+ MU B , oA Frik R 2 T & Poi TTRBIT 751,
[0264]  16.—FlKRNAG| S 1 N A% TR B (RGEN) B [71) 1) 3 0 1 5k v (1) e €0 A BB
PR R B B 7 BT O VL ) TR I REFR AIERGEN, BT IRRGENRL 7 & /b —FhA A
A5 uifIRNAZL 73, Fo b BT RNAZH 7360 7 S5 R0 505 F1 B AN 7 51, Horb Bk RGENSS 4 2]
AR EGER BT ST A

[0265] 17 AR¥ L /7 R 16 AT iR 1) 7 7%, oA BT IR RGEN 1] 45 & 21 - 1) 1] 4 5 55356 7 S AL
P

[0266]  18.—FlRNAG| 51 N A% TR Bl (RGEN) E [71) 1) 3 0 1 5k v (1) e €00 A BB n
AL ST AR 7V B IR 5 v B ) BT IR B BESE HERGEN , FTIRRGENR, 7 22 /b — A% -
RNAZH 73Rl 73 7 » Fo v BT IR RNAZH 736 5 807 25 7 51 EART) /72 51, A BT RGENSS & 2
AR EGER  BAL SUTF A

[0267] 19 AR¥E Lt J R 18 AT IR 1) 7 7% , o BT IR RGEN 1] &5 & 21 1) 1] 4 5 55350 7 $E AL
=Vl

[0268]  20. —FlRNA G| S 1 N A% TR B (RGEN) BE [71) 1) 3 0 1 5k v (1) e €0 A BB n
L BRAL ST A TV B U5 vE AL FE 1) B R T BRI B — EE A DNARY A4, BT i 28 — L 4.
DNAFY AR AL 55wt Cas P UIAX BRBE (I DNA T 51 , A /b 58 — 8 ZH DNARA G 44, BTk 2% — Ei 4.
DNARE) E A, 5 G A RNAZH 43 b 355 i AZ B (I DNA T 41, Forb ey ik 55— 55 ZH DNARY A4 3% S5 1)
RNA [ {8 10 b 25 B A% g DL 7= A2 BT IR RNAZH 43 , FL b BT IR RNAZH 73 F1Cas 9 N U)X BR i ] T ik
RGEN, FriRRGENT] & & 21| 45 55 7 ¥E A7 23T 51

[0269] 21 . #R¥ Lt J 20 AT iR 1) 7 7% , oA BT IR RGEN 1] &5 & 21 - 1) 1] 4 5 55350 7 $E AL
=Vl

[0270]  22. —FlRNA S| S 1 N A% IR B (RGEN) B [f1) 1) 3 0 1 5k v (1) e €0 A4 BB
T BRAL ST A TV B U5 vE AL FE 1) B R T BRI 55— EE A DNARY A4, BT i 28 — L 4.
DNAFY AL 55 bt Cas P UIAX BR G (I DNAJT 51 , A A /58 — 8 ZH DNARA G 44, BTk 2% — Ei 4.
DNARE) E A, G i A% it - RNAZH 2 ik 50 7 B DNA 1), F v BT 8 A% 5 - RNAZH 73R 543 7 AT
Cas9 N VIIZIRHEE ] TE BCRGEN , BT R RGEN 1] 45 45 21 AT 148 Hhy V) 1) 4% E B0 40 A7 557 51
[0271] 23 AR¥E Lt 22 AT IR 1) 7 7% , Fo A BT IR RGEN 1] &5 & 21 - 1) 1] 4 5 55350 7 $E AL
=Vl

[0272] 24, —Fh F TAB AR AE B RUEE B: A (1) G2 PR BB I Ad b i 847 S 532, BTk 7 v
E0HE ) A R REPE A 55 — HE 1 DNARY S Ak , P it 2 — BB 2 DNARS S AR B0 15 Jm Cas N 1%
P& I DNAJFT 31, 2R — 85 ZH DNARA G A, Fir it 25 — B ZH DNA A S A B0 B G i RNAZH 73 b i (1)
1% (FIDNAJT 1, Horb el BT IR 5 — 25 41 DNAKA 8 47 7 S (P RNA [ A b 25 B A% il DA 7 AR R A
A5 Ui FTRRNAZH 43 , Ho A BTk Cas 9 P VX BRI E BTk A7 A A 51 O\ BB BOXURE T 22
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[0273]  25.— i F TAB A AE 5 ;I EE B A (1) e o PR BB A b i 847 i 532, BTid 7 v
E0HE ) A R REPE A 5 — H5 4 DNARY S Ak , P it 2 — B 2 DNARS S AR B0 15 Jm i Cas I 1%
PR FIDNA P 51, A2 — 55 ZH DNARA R A4 , Ik 28 — H AH DNAR AR B St AN LG 5 i 19 4%
i - RNAZH 43 il -5 93 - IRIDNA 7 471, o BT A% 6 - RNAZH 73Rl & 73 1 A Cas 9 N DX BRI ] T
J&%RGEN , FT IR RGENTE Ffrids #E A7 pii Ab 51 N H 58 B3 0UBE BT 24

[0274]  26.—Fh F TAE AR AE 8 R0 EE B: A (1) G2 R BB InAd b i 2 AN EAL S0 732, B
7 2 AL FE ) R A R B A 4 2/ 55— EE AL DNARY A, BT ik 55 — 4 DNAKA 2 140, 25 4
Cas A VIR B2 B (1 DNAF 41) , A4S /b o5 — S L DNARE B4, Pk 25 — 55 ZH DNA R A A0 55
EMERZE R TR D — N 2R TR BT, KA TR 20— 2R Jid S RNAZ 4 |
WEIAZ B IRIRNA 7> 1+, Fo A B IRRNAZN T~ {40 5 PR A% g LA 77 A BT IR RNAZH 43, o rpCas9y
DIZ R BT BT I $EAT A 51 N F % Bl OURE T 2R

[0275]  27.— i F TAB A AR & R EE Bk A 1) G2 R BB A b i 2 AN EAL S0 7325, B
7 2 AL FE ) B A e B A 4 2 2 55— EE AL DNARY A, BT ik 55 — 4 DNAKA 2 40, 25 4
Cas A VIR B2 B (1 DNA 4] , A4S /b o5 — E1 4 DNARE A, Pk 55 — 55 ZH DNA R A A0 55
VEMER: 2 2 /DD 2 EHRN B8, b ik 2 /0 — A 2% H TR A i % 1 - RNAZH 53
E0r T Forb PR A% B - RNAZE 23 fib & 20 1 ACas9 P A% R Bl 7] T BCRGEN , BT ik RGENFE i ik
BT AL 5N B BE BN T Y

[0276] 28 . MR St /5 22 25 H AT — TR (1) 5 ¥, BT 77 V2340 B 46 45 7 0 BT IR FILAT A
b BB 28 /b — Pl A RE 20 A, A B iR A A G4 BT R AL s ) — AL A
TR 22 b — AN AR N E B 4

[0277] 29 . MR St /5 24 - 28 H AT — TR 1) 5 ¥, BT 77 V2534 B 455 ) BT AR 1 B it 1t
PRDNA, Horp BT IR (AADNACL & H 1 2 TR

[0278]  30. AR ¥t 77 S 29 B IR 1) 77325, BT Ik 5 12 30 0, 4 65 o 0 L %t Ak BB o v £
RS AE BT IREAL AR B B 2R B D — R R A

[0279]  31.—FH T 4uiE Ak 5 AU EE B: A (1) G2 PR BB InAA b A% EF R /3 B 5323, Bk
T iE TR ) R R BRI 2 A% T R AZ IS AR DNA , 25— HE ZH DNARS S 44 , BT ik 2 — L ZH DNA
MRS gmtid Cas P DK% BR BE A DNAFE 51 , A2 — BE 2L DNARY E 44, ik &F — 55 4 DNA K 2
AL Er YR TS RNAZH 43 b I (1) A% Mg AR DNA T 1), FL b b 28— B8 2H DNARA S AR 37 S IR RNA i
ZRAZEE AP AR S i () BT IARNAZ 4 , Fovb BT ik Cas 9 PN DA% R g 7E T A8 B BRE 1 G £
AR TR A v R AT A A 51N BB B OURE T 24, L b BT 22 A% RS Vi AR DNAED 55 T i
AR T A1) B> — ML IRAE M

[0280]  32.— i T gt {F &5 FUIE BF b 1) G AR BB A BB IR 2 510 75 v, v i
T iE TR A R R R 2 A% T R AZ MR DNA , 25— HE ZH DNARS S 44 , BT ik 2 — L ZH DNA
MRS gRtd Cas P DK% BR BE A DNAFE 51, A2 — BE 2L DNARY E A4, ik &F5 — 55 4 DNA K 22
AL S i AS BA5 i I A% - RNAZH 73 il & 40 1~ [ DNAJT 41, e A B ik A% - RNAZH 23 il &
437 MCas9MN VI RS 1 FE RGEN , T iR RGENTE FIr ik i B (1) G € AR Bl I A2 v fr Sz e Ak
1N B BYODUBE T Y, L HR BT IR 22 A% R B AB AR AR DNAEL &5 BT i % T R 7 91 1 22 /D — M %
HIRE M .

[0281]  33.— i F T 4miE Ak 5 FUEE Bk A (1) G PR BB InAA b A% EF R 13 B 5323, Bk
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JiiE AR R AR R B A 2 D — P 2 R R IB IR DNA L 22 /0 5 — S AL DNARY 44, Jir
IR 5 ELALIDNARY A 55 G i Cas A DIAX IR B O DNA Y 51, A1 28 /0 55 — S ZH DNAR 2 4, Fir
IR 5 B ZH DNAR AR & AT B LR B B /D — DRI R a7, Kb rid 20—
AN ZAZAFIR G A EL A RNAZH 4y _F UK BB M RNA Y 1, Forb TR RNA S 1 F M 4k Hh 2 B A%
LA HE A HAS S BT iR RNAZE 73 , v ik Cas 9 P DA% 2 It 76 T 38 T £ 114 G €0 A% 5B
AR PR B 7 A Ak SN R B0 T 284, L i 2 A% IR B TSR DNA R &5 P i A% HF 1R P
FI DM E R

[0282] 34— FI G AR 5 L BF b ) et AR BB N IR IR Fr S B0 73k Birid
JiEBAE R AR R B M 2 D — D R BRIB I IIRDNA L 22 /05— A DNARY A4, ir
IR 5 ELYLDNAR A 55 G 5 Cas A DA IR T O DNAF B ) , A58 /055 — S ZHDNARA S 1,
JiTid % — S ZH DNARS 2 4060 35 T R A E M % = 2= D — DRI B3 7, K frigd 2= /0
— TR A A I B R B -RNAZL 7 Bl 731 e rb B A - RNAZH 7y Rl 5 01
HCas9N UIR% IR R] 1 BRGEN , FITIBRGENAE Ffr it B B (14 e €0 AR By I m () #8407 s Ak SIN
FGE BB T 3, b T i 2 A IR A MR AR DNA B 55 PIT ik A% IR P S ) 2 /b — IR

L

[0283] 35 #RHE LIt T 524 - 34 AL — T FTik () 777 , Horp Frid 25 — B4 DNAFN 28 — 4]
DNARE AR ok _F

[0284]  36. HRHE LIt T 524 - 34 AL — T Frik () 777, Horp Frid 25 — B4 DNAFN 28 — =4
DNARE F-Jh 7 F ks E

[0285]  37.— b -1 Ak 5 B I Bk v (1) G (0 A ml B Ak b (0 R P R 1 Z U ER 1R 7 v, B
R 7V A 1) AR U R A 25 /D 55— B AL DNARY R4 , ikt 55— 25 4 DNARE S 44 40 25 2 i
G 1) Cas W UIRZ R B IFIDNA T 51 , RN 42 /b 55 — o ZH DNARG B2 47, ik 25 — 35 2 DNAFA A
T EHIER R R DN RN BT, KPR DA Z R RS B AS b
1% -RNAZHL 73 B & 23 7 5 Hovb BT AR A% 8 - RNAZEL 23 i 5 40 7 SR 35 1 Cas O N DA% BRI ] T B
RGEN, BT iR RGEN&S & 21) it it [ B (1) 4% € AR BB In 4k A (1) B i A% T R J7 41 » M T BEL W i 3k A%
TR T 51 B e 5%

[0286]  38.—Ff FH T A== ko I BE v (1) 35 RS i FH 22 52 1) SRNARY S 8 8073, fiTid 7y
ALFE

[0287] &) $RALE I DNARI AR, AL 5 LA 237 BN Pl B/ E i 2 T A B 87 : 2
Ho A% B 1) 45— DNAFF B1) « 2w i 2 170) 36 43 75101 5 —-DNAJT 91) « 4 B [f1] S RNATKI CER 45 A4 8 1) 45 =
DNAJF #1 F1Z& 1E 751

[0288]  b) [ (a) ') B ZH DNAKA) 8 AACHE £ 2 2 — AN S A% 7 IR OUE 1 , JHL i s S A% 7 I XU e
PR E L B RS 05 g 0D ) 5 RNARE 7 41 (1) AT A8 8 [ 25 K9 350 (VT) FRIDNAJR B (1 5 — PR A% A
1% 560,15 Gt T AR B ) 25 M3 T DNA 7 F1 I EL RN 1 ) 28— BB A R I 2H

[0289] ) ¥ (a) I IAEFEFF S (b) [ 22— 5 DUBE AR AZ Hte , MUTT T i 2H DNAA) 22 44
JE , FL2% AL 2 R 0% G AT 1n) S5 RNATK) ] 25 B ) 45 #4035k KT DNA T 51 5 DA

[0290]  d) #% 3% (c) 1 L ZH DNARY AR 22 , AT TR A% I - [m] ‘5 RNA S ¥ JE

[0291] 39 #R¥ St J R 38 AT IR 1) 7 7%, Firid J5 ki 36 15 A% I - ) FRNA 2y E A 15
BT i 73 ¥ E A A 25 B A% g FOA% B b33 B AR ATRNAJT 51, LA P= A ANEL 85 3 ) ) S:RNASY
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JE .

[0292] 40 fR ¥t J 38T IR 1) J7 7%, Firid J5 ki L35 15 A% I - 1) FRNA 2y A6 15
Firid 53 7 V) BB i AT AT RNAFE 51, A P2 AR ANEL 55 B A% I - gRNARI & 73 1o

[0293]  41.—FpEHEHADNATFH, HAE () RAMILES) T, ik GBS 301 ol # /R
EBR (1) YA BE AN ] FRNARIAZ B R 17 51, A B i % B 7E BT 1] S:RNA B 3, JL A £
(11) PIA% R 7 51 % S (P RNA [ R A4 25 B A% g LA 7= A Bk [a] S RNA, I HLH A AT iR ] &
RNAT] JE ARGEN , I IARGEN R i8R 5] « 25 4 1) L AT e s ) Bl A F I B 110 228 DR 20 vp 1 BB A8 A
[0294] 42, —FhEHRNATF H1|, oA B A% A n] S RNA , o B i A% g 78 ik [m] S RNATY B
Ui » FL P BT IR A 0T A A R 2 B DL PR AR BTl ) S RNA, H HL I A BT IR ) S RNA AT TE
RGEN, T iR RGEN A R 5l . &5 & B AT e 3 17) 1) AR5 FI I Bk 16 2 D5 2H v 1 S 7 45

[0295]  43. —FpEHEMADNAFHI, HAE () BAMILES) T, ik GBS 301 ol # /R
EER (1) Yu A% B AN ) FRNARAZ B R 7 51, I A i A% B 1F BT ik 1) S:RNA R 3% , A
H (1) B R 795 S FIRNAF A A% - 17 S RNARBR & 4> 7, 3 L P prid g - 17 Sk &
53 F AT T BRGEN,, BT IRRGEN T iR 5 £ 4 B RIAT 5 b ) Bl FE 5 J0 IR B 1) S5 D8] 2 v 1 BE A7 A5
[0296] 44 . —FhE HRNAJF HI|, AL F A% - ] FRNAGR G 70 7 Fo o BT IR A% - 1] - RNAF
A7 AT T BRGEN, B iRRGEN R R 51l &5 G B FIAT 14 1 U 8 5 R0 1o (10 B R 2 v f BB A5

\\\\\

[0297] =yt fy

[0298]  Jir A FF () A B A AE DA 1 I Tt 9] 3 — 20 ()3 o B T2 B, A K A S i 491
BT A% B e AR e 77 D, AEAN R DABIIE 1) 77 20 HH ) o a8 0 3R 1 i K e S i 5], AR
QT F52 AN SR RT R 8 AR BH IR ELRFAIE , I LA AN I B A i B 1) S B AN ) PN 1) i
N A A R B 3R AT A R AR A B D AIE N 2 B & A4k A

[0299]  SEjifs)1

[0300]  EHBIRFEREH [P0l TT1JH 3T RIEM sgRNAA K Cas9 5| T B HLLL S FE A FDNAY)
&

[0301] WA TF T 5 3ih FH T2 1A 0 1) Leu2 35 PR 2 1Y) AL JI BB £ % B 7 () sgRNAFIICas9
A R E AR W S B P2 AR 1) sgRNAFNCas 9 B 5 #EAT A5 A8 B /R F R 3 3F 4 24
AL R, M TRAR 871 28 BB s Ak 1Y) 2 B R [ AR o425 (NHEJ) 7242

[0302] K17 T sgRNAGF T, HOWBEANRNASY 1, FITRRNA ) 16055 P AN X 35k, W AR B ) 25
P38 (VD) (1) 57 41) FiiCas P DIRZ BRI 1R 1) 25 #4938 (CER) o VTIX AT LUK B 55 IR 43 1 [
—PERIRNAZ B T TR 20 3R AR VTS5 #3835 2 1 T AEAL T-PAME: 7 (%5l WINGG, SEQ 1D NO:
47) 15" B REAL iR ) BN #E AT 5 CERZS M43 5 Cas 98 BUAH BLAE FH IR AL A4S VT 45 A 4 AH
YEHF 51 S Cas9E A ) E] (JinekZ N ,Science 337:816-821) o VT4E #yIa MICERZE #y3s y
F R & sgRNAF T RE AT 75 22 1)

[0303]  ZmfithKsCas QR [m] 21 B EC B BF A LEU2JRE DR A2 1K) 2 i DX A i) = ANl ST S8 47 5 (Leu2-
1.Leu2-2.Leu2-3) FIVTZ5 I DNAST 51 51 TR 391 . R 3L H T 2 fi 3 ) HES X 8% BECAN L
L ER] R PR 2 B X (R VT 435 K4 48 (K DNAFF 31

[0304] K3

[0305] 4wl FH T F F Cas O#E [ HIS EG i B Fh (U LEU2 5K CAN 1 FE [X] 2 ) s gRNAV T £ #4 35k ft) DNA
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Fe3

[0306] [ cu2-1"(SEQ ID NO:2) TCCAAGAAGATTGTTCTTCT
Leu2-2° (SEQ 1D NO:3) CTCCGTCATCCCCGGTTCTC
Leu2-3" (SEQ 1D NO:4) CGGCGACTTCTGTGGCCCCG
Canl-1°(SEQ 1D NO:17) TCAAACGATTACCCACCCTC

[0307]  affiLeu2-1.Leu2-2FLeu2- 348 A AILEU2E K A7 5.5 1 LG CGG L TGGELAGGAE APAM
(A=

[0308]  bpiCanl - 1#E[H (CANTIE R s B AT COGAE APAMAL £

[0309]  ZR3HLEU2#E [ DNAJF 41 A (1) & — ANl 7 Hh @i & 22 9w i3 CER S5 #4148 (SEQ 1D NO: 1)
FRIDNAJF 3] , T 18 CER 225 440338, 1514 JHe % TR 1 Ca.s O 2 19 JBUMH ELAE ) AT T B 4 i L A5 CER 45 44
S RNVT S, Ry 35 95 35 1) 52 22 sgRNAFIDNAJF 41 (755, SEQ ID NO: 17E5 -4 -3 J7[A) A& SEQ
ID NO:56/)tracrRNARL X} /551 .SEQ ID NO:43 ¥ K41 (GAAA) \AISEQ ID NO:58f)
tracrRNAFF A1) 04 1 FE A% b 2RIK IX £ s gRNA , I HL 18] 3 A% B Y A" B0 14 & 5 % 2
sgRNAFFIDNAJF 1) B T % 5K [ BRI R (Snr52[SEQ 1D NO:5]8kRpr1[SEQ 1D NO:6]) Skf@/is
HREC B# £ (Snrb2[SEQ ID NO:7]) BJRNA Pol ITL/EZNTHIFEHIT  BAKHYE, ¥ Sc Snrb2ft
H & Leu2-1,%Sc Rprlft& #Lleu2-2, 3 HAFYL Snrb2fl G 2 Leu2- 3. K g i & FlisgRNAMY)
DNAJF I3 i G A 222K [ R % BERY) Sup 4 R Y 5 2% 1B~ (SEQ 1D NO:8) o (AUt , il % =
FPAR I Pol TIT-3KBH)sgRNAS .

[0310] % HEFRIAER A, K6k B AL IR BEERBML GAS (SF370) ) Cas9HE IR 1 T U S AR 24 %
f 7 fIt Ak LA E BR G B B b 2834, 72 A2 SEQ 1D NO:9.7ESEQ 1D NO: 9fI &5 A L E RS 7 2 J
BN 240 (SVA0) AR A (55 (NLS) I FRE sk (4R R HIDNAJFT B LA
5 FISEQ ID NO:10.SEQ ID NO:104wAi%LASEQ ID NO: 117~ A2 38741 . SEQ 1D NO:11
(5% J5 AN IR g RSB INFAINLS , SR T ESEQ 1D NO: L1FIAL B 1369 - 137240 (1) 5% 5 4 i
Ik AR AE S T A R R 4 0 I R B 2D T K K1 Cas9 -NLSJF 41) (SEQ 1D
NO: 10) fili 5 25 BB (< 8% B4 A8 R 30 7, FBAL (SEQ 1D NO:12) o 28 HE IR % B 4% 1 T R AL )
Cas93ik & (SEQ ID NO:13) Kz lzn T2, HoA & 4 AU FBAL J5 3 7 48 HIS IR IR £ 5%
57 LA CasORISVAONLS o Kf % Cas 9K IA & (SEQ ID NO: 13) 5 fi B FokipZUFH , 15 24
#ApZUFCas9 (E3A,SEQ ID NO:14) .

[0311]  HfsgRNAZRIE & (iR) A i AEAN Sl 7 Hh 52 B B pZUFCas9 (SEQ 1D NO:14) ffjPacl/
ClaIfi s, A1 pZUFCas9/ s gRNAKA S A4, T ik A) s 4 ] FH T~ 1) FH 22 HIS I 1 B 2% L 10
I Cas9RIA fMPol TTTHRBN s gRNAZR A & 4% A0 9 RE 40 L o b 2840 AR IR 7R 49
pZUFCas9/PolT1T-sgRNA (I3B) , HAw & AT LR IR B £F 4 A Leu2-3Y1 Snr52-sgRNA
FikE

[0312] | FH200ng i kipZUFCas9 (SEQ ID NO:14) 84 5E MIpZUFCas9/sgRNA (5] 4
pZUFCas9/PolT1T-sgRNA, ¥ 3B) 4% {l, i W g 5 % i e 7Y fie M IS U 1 BRI, I 6 B = R
WE 1) 56 B S /MR (CM-ura) b de 35 PRIGEE JFL 7R Y o FEBR = 52 2 TR IK) 58 B B /ML (OM- 1ew) F5%
FECM-uratiy b= Az R V& T e S G IR TR b B o R W Mg [ 7 2R 3 AL AR 3 AN Sl Y S 2 T
BRI  IX et R R ARG RS T4k ) CasOFIPol TTTJE B)T- LR 31 sgRNAAS
P RIE AT A A EAE B AN [ DNA A/ SR DI EIDNA W RS2 36 774 T R E R E

55



CN 107002020 B ﬁﬁ HH :F; 51/64 Tt

TREA Y, iz 25 ] fe 878 Cas9/ sgRNAR S 450 A H V) E|Leu2 4wt X, 5 2 7 #5NHE ] FBE
IEEPN S NI A

[0313] Ak, H B RsgRNARIPol TTTERFNFRIAA 0] T 7R HR I W B Hp $2 A T g 14 Cas9 -
sgRNAK &4

[0314]  SEjiifs)2

[0315] G & tHDNAZE SR 1T /R 5 1 UKEN5" - A3 - B i Y 20 HS IR I BEOC AL ) s eRNASR A

A

(=
ITTL.

[0316]  ZSLHtWI A T &P H T AEER IR B REH R I8 flCas9- /i T B S ) ¥ sgRNA . I T
R RIR NN EPol T1EZNT, HHT RS 25 - A3 - %8 1) sgRNA (%
filf - sgRNA- 1% 8 , BURGR) %% 5% R 4L5” A3 A% LA M sgRNAEFRPol TT/E 3l FHIC I ¥ 5%
B, N5 b 1, (PR B sgRNAF 1| o X B8 R 1A & Fo 14 F T s gRNAZR IR 1 B8 56 1) Ja 2h 1
L. FIAh, X B G 3 S ) sgRNAAN 32 i 5 Y, DR R HBk = 57 - i 45 44 o 3 BB ARRAIE fo ¥F
sgRNAYE HE [ I BF A M Hh i s 0A , R e AT TmT UK Cas O VIR BRI 51 3 B4R N 2R R 40
B X 3k

[0317] 445" -4k (HH) &XBAI3 - T 2 29 25 (HDV) R% 88 I0 A\ sgRNAJFF 51 o 45 15 s gRNA FH
1EAT] IR B RIBEAE JELEH —LERNAR G 1 (B 4nPol T11) #5188l T b K AE R J5 e =%
B geid 17 2 H0 X T sgRNARIE I JE 3l 1 I A BRIk 8 . 24 R 8 2K s gRNARY , #% g £
pre-sgRNA¥E 3k H VIEIN A7 AE , T 555 59053 85, B RAB 1M sgRNA

[0318] S F- AR sgRNA, mfihsgRNAFIDNAFE 51 (i) 7E 35 w kbl & 2 9wt 5 HHAZ
17 %1 (SEQ ID NO:15) - H (i1) fEH 3 wkbfl & 2 4w 55 3 HDVAZBEY) /7 %1 (SEQ 1D NO:
16) HHAZ 15 - 3 Fe 2 f 1S HHAZ B 1) 1 61 1% 1 IR 9 sgRNARVTIX. (1) 5 7 91) B A6 1%
H BRI B 7] ELAR PP B AE I IE B2 o A8 FBRE 7 AW A AR B LB 42 K pre - sgRNA
(RGR) il & 2 FBAL JA 2+ (SEQ 1D NO:12) LAy~ A28 BRI I REHLAL 1) sgRNAZR I B (B &4 1 &L
HiiA T 2BH) S R &R R B 7 5 LLSEQ 1D NO: 187~ HY 5 A0 & vl $F Mb 3% 435 & 4
RGR (HH-sgRNA-HDV) ) = 51/ FBAL J3 3T (SEQ ID NO:12) , H:H sgRNAfU & HHSEQ ID NO:17
(Canl-1) JwtBFIVTLE K4 FISEQ ID NO: 1/E A HCERZE #448, (% ,SEQ ID NO: 18[{ICERSE #4
155 - WA [X . pRF38 (SEQ 1D NO:19) FpRF84 (SEQ ID NO:41) Hr A B A ni “T66™ , H
H K “TGG” S T-%F B2 T-SEQ 1D NO: 1 (CERZE #4450 HIA7 B 73 - TAR) B HLAL B 2 [A]) % VT4,
e 3R I 1) S B P R CAN T 35 K| T 78 19 324 (GenBank & 3 5'NC_ 006068, YALT0B19338g , YL ff 4
BIf]~bp 2557513-2559231) (1) 4t X H 17 rii o 2 i 1T HEAZ B () 15 64 5% 22 55 s gRNATRT T 6
ANFRIE (BP, VT 45 I3 AT 6 /N 5% 38) B #b o 73 7, 7ESEQ 1D NO: 1891 77 7E 5 #:SEQ 1D NO: 12
(FBALJRBIT) Z Ja i =Nk (ATG) , A5 H A M pre - sgRNA) R IA& AL B N3 09 A
1k SEQ 1D NO: 1873k 2 Fx ApRF38I) #4244 rh (B3C,SEQ ID NO:19) .

[0319] DRI, il FH T RIEAFHAS 3 pol T1JE3NF HHIKRFE FAZM K sgRNAKIDNAS
XL (1) T S A5 3 FH T HIS P % B ) Cas O S PR BB )

[0320]  SEjitifl3

[0321]  ZHRIK 7 B AL ) sgRNAT] B T-sgRNA/Cas9 N VIR B B A 25 DL 7)1 4 € 44 DNA
[0322]  Z STt fe oo 1 A8 FH Gn S it 451 2 o i 3 1) 28 B U PR BEDLAL 1) s gRNA R IA 3 L R A
sgRNA, FITiR sgRNAT] 5 Cas 9— g F T 1R 7 A7) E1 HES X e BF Hh 1 S EARDNA ot 2R U 1l d i i
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DUFFTDNAD BT A5 1 X 3 H S8 AR 1) H ISR R I, 1% 2 B T DI BIAL s A 1) 55 5NHE ] DNAME SR
[0323] & i) it I B £ P R (A CANT B[R] T D181 o 43 il il i 3R R (T) G R Ptk ) A 5848
A AT 1A 0 P S A 7 S G o 5 2 e A H CANT ) S T A I

[0324]  Ura fRNEHR G B RELN AR (B kY2224, BLHEVE [ I FRATCC 203621 bR s i 5 752 5 [
L AFFF R E LRI HIEA42010/00625029 , HLL 51 77 2 ANA S0 83 F) FpZUFCas9
(BE3A,SEQ 1D NO:14) Fl A4 F T i) CANT 35 R B 11 28 B (G T REAR AL TRIRGR pre - sgRNA
& (B&FSEQ 1D NO:18) IpRF38 (E13C,SEQ 1D NO:19) ¥ HEf £k MEPCR =4 , il ik 44 B 1
NS AL (Tto%5E N, J.Bacteriology 153:163-168) J3Lae4k . F T-i%PCRY #1519 R
SEQ 1D NO:20 (iEA]) AISEQ 1D NO:21 () ofXF FpZUFCas9 (SEQ 1D NO:14) ALK Ura-
iR I B K T R 201 (Y2224) FHAE FF P 6 R, ZECM - ura s 55 3 b 16 3% F) FlpZUFCas9 (SEQ 1D
NO:14) FIRGR pre-sgRNAZEIA G 4% A0 I 4H M A Dy PR s ieg 5 77 28 o 38 I K CM - ura i ~F- i 2. |
Bk = PRUENE (B = R R R I 78 A 60ng/ml H FE R IR AU, T) AR 568 e/ N 7R
5 (CM+can) b, i e 7ECANT & K] h A, 25 THEE A2 5% 5848 1) 41 i » L Thag 1 CANT 3 [K] (¥ 41 ity
AE ) SRR R 0 S S PR T o AECANT S K] i B AT T B e 2 S5 JE IR ) 1 i AN
&4 ) G 2 % 1 BB FECM+cantiy FAEK .

[0325] %o FAX R HCas O AL It AN i , i ik ) & S R UM 1 38 L 07 348 [m WAL Th g Al 2k AR
WRIAIR N (K4) AR, 24 FIFHRGR pre-sgRNARIA Gt b Cas9i , J) E AR B #41b
IR I N4 10% (K4) .

[0326]  fgi FH1E[A] (SEQ ID NO:22) A% [f] (SEQ ID NO:23) PCRE| 44 14 7] & & e itk i v&
[FJCANT 3L [A 3 o i F Zymoc lean A 45k (Zymo Research,Irvine,CA) 4lifk,PCRF=4 . 1 F
M7 51 SEQ ID NO: 24X PCRy=“#iEAT I 7 (Sangeri®) o 44 7 1 560 & 047 i (1) B A2 A
(WT) HISEG B BECANT g /3 F1 HEAT LE X (B15) o 7E3RIK CasOFN sgRNAT 35 1 41 i H (¥ CAN 1 & (A
JAE K PR 3 B T RE 3 25 AR (43 B 73 %) N CasOY) EIAT S ALK - 1R 5 548 (&]5) . /b
i L R R RN N ZH R CANT 256 PR Az Ak 1 60 5 AR o i 2, 90 %6 1 AR Ay /N 2k A N (]
5) ARD KA EHA A ERE 5 ORI T Y (4%)  EDIFIA S Z
HE PG B BER A sgRNAZRIA 3 (1.5%) , BRACK B 2R (1%6) - 3. 5% &0k 1) J) 5 2 R Pt 1w
T AECANTHE (K] JRE b LA 82 2 0 S, FLAN I W5 1 5 o Ak 2, FECANT I A A5 Ah W22 31 ) 58
RN S EENHE ] F T 4i e o LAE 5 HH Cas9/ sgRNAR S i V)

[0327] (i) ZEH#LAK DL 6 IACANT - 45 5 1t Cas O N 1) A% BRIt 11 4 i v 7] & &8 R 2k 18 % 1 4
SRIGIN, A (1) 87N T 2R BRPUIE AR T U CasO Y7 s Ak 1) 55 A5 NHE J 544 1l 7
HHE P9 B A St 451 2 i 1) 22 B I % B A I Cas9OMIRGR pre - sgRNAZR & &L U1 I HE
[ 1% B} L (0 AR DNA T TE L 5838

[0328]  [A[It, FIAAEAES HHIRGEN (] 11Cas9) FIRNAZ 4> (5111, sgRNA) , HFFRNAZH 43
(115" ity id ik R A AL 23 B , Fo V7R R B Bk A XS DNAJT 5133547 RGEN - A1 S ) o
[0329]  sjitifsil4

[0330]  H45 RZEE(HA 3 A% R IE 1 4 HE IS B B AL ¥ s gRNA AT T sgRNA/Cas9 N Y%
FE R 2 F T V) E % L44DNA

[0331]  FEZ Lol , VP4 o 4 B IQ BE R AL I i LA &5 5° HHEZE , (B A B A3 1%
Bg) 7= A 11 sgRNAI DI RE 14 , DA 2 sgRNASE 75 7] 5 Cas9AH ELAE A L IR BIDNASE 7 41 i it Cas9
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75 FDNADIE It 2 FENHE] R EUR AL .

[0332]  HiPol 11J33h T4 AIRNALEILS A3/ b 9 & Abk B 0 T AME 1, 8 W3 4 1 HiPol
LI EEF A TR M sgRNA ,, AR YRR 5 7 FI3 7 3 . S5 BT O &R Y, ZEAR A1 H 5% 1 [X 72 A= 1
sgRNA: (i) GnSRAFLES - 55X W2 AEThAE TR, A (1) dnSRAFAES” 550 X )2 I 25 ThAE 5
Fa 1) (Gao%E N, J. Integr.Plant Biol.56:343-349) . w1545 57 ¥ EE I3/ 5501 [X Ipre-
sgRNAIE[F] Cas9— #2 FRIK BRI 7 B, W sgRNAA F T4 Cas9 5| 3 AL iU H T V1% (Gaoss
NS .

[0333] iR 5/ AZ T - M5 1K) sgRNA (BR = 37 - 5E AL A% ) A& 75 ] 76 AR 5 JUEE B e 1
F, M A H R B BEAR AL sgRNAZR IA £ (SEQ 1D NO:25) , H&7ES -2 -3 J7 M _LAIFBAL
BB (SEQ ID NO:12) , FTiR B &h T-fb-& ZEHHAZES (SEQ ID NO:15) , Brik &l & 2 4w s
#E ) Canl - 1#E47 55 (SEQ ID NO:17) fIsgRNA GRFIZASEQ 1D NO:70) 1)/ 51 , FrikCanl - 148
A7 5 b2 28k [ R IPS % BESup4 £ Rl (SEQ ID NO:8) [R5 4% sk 2% 17 GZ AT LLRAF N F ik
RG [4% 3 - sgRNATRNA) o fERGZE 1A £ 4 i i) s gRNAEL & 5%F N.T-SEQ 1D NO: 17 VT 45 3, 3
B B CERGE A48 (SEQ 1D NO: 1) o 4 I HHAZ BV 1T 61 5% 225 5 s gRNATT T 615k 225 (B, VT
CERIIB I AT 6N R L) oAb JE R, 7ESEQ ID NO: 25 fE7F 5 4:SEQ 1D NO: 12 (FBALJEZ)F)
2RI =AREE (ATG) , #5145 H AT W pre - sgRNARY R IE FIAZ B A5 00 B 4k . %4 BR K R
RHEALHIRGERIE & (SEQ 1D NO:25) /nFE2CcH

[0334] SRl 8 BB B 2 BEA AL I RG 55 18 sgRNAFI E 77, FTik sgRNAR] 5 Cas9MH EL/EH
¥Cas9 7| 5 FIDNARE 7 1| FH T Cas 9] |, B 3 RGHJE 44 (SEQ ID NO:25) BURGRH4E 44 (SEQ
ID NO:18, 5L f512) FIPCR* 4 H) FlpZUFCas9 (SEQ ID NO:14) il il 8 5 7/~ S 8L %
1 B Ura - fif H BRI BEREN A (Y2224) H (TtoZE N, [Al b)) o BUra+ B AL AR P B 52 1) B CM+can
B b DA 3% ) 5 B BT A MY (an SE it 5 3R i), FoH FHRGERGR pre-sgRNAF=AE [
sgRNAH T 51 F:Cas9LA ) EICANTAE 3 51] , I 1T 5 BUE IENHEJ #E4T 5 85 18 2 . S R I B B AL
[FIRGELRGREL 5| 5 X HEAL A1 Cas 9N T DRI 1 A 4RI (K16) $87R 548 FHBRE % R Gao
N (J.Integr.Plant Biol.56:343-349) [F 45 RAHK , 3 % MEA & HE IR I BE A 2 Cas9/
sgRNAE T EIFI G A% iy b 75 1)

[0335]  iZ St 9l e 7 , 7R AR R B 1 an I P I BE A, 2 P RX B SRS I, A5 - B A%
B G ALK HPol T1JaBh T = tE Thfe M sgRNAFT 4 75 11 . 1% 45 B SR B I B (o $ I BF) o
i AR M Sz, Ferbh 5™ F13 A% W 3 15 02 1t Cas OHEAT BB 5 51 1) A5 2% V) 1) R0 58 A% T 22 5K 1)
GaoE N, A 1) o

[0336] K|k, 1% S 518 B 7n RIE A B A5 Hi FIRGEN (] 4Cas9) FIRNAZL 43 (514,
sgRNA) , H A RNAZ 43 57 it de o A i A b 25 B, 90 VR 78 31 IR B8 Hh X DNA 21 it 47
RGEN- A1 # ]

[0337]  Sjitifsl5

[0338] i LR I 2 A% AT BRI M AR AR LR 3 Cas9/ s gRNA - 175 5 At DNA XU Ihir 22 114 ] Y5 e 401
(HR) 12

(03391 ZIRAl o Tt 1 MNCHRAL i) 76 HS UK P B A 2R 2 4% HF IR B I BEARDNA 7 H11 12 &2
i R IE L HR G BE B AL ) Cas 9 Fllpre - sgRNA R IA £ 7= A2 1 XUBEINT 24 (DSB) B RE /7 o i1 45 =
AN[E LR PR B 51, Hos 3 B 5Lt ARDNA ¥ Cas9/ s gRNASE 6] fo7 5 A T X 458 ] I ()
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5 B EHIFNS A

[0340] P H RGBSR AL T R = A BT P PR Y 1) 2 A% B RS MR T 41 o B AN EAL
BRIB K, 3 HAR G I8 L By se 4t

[0341]  {i FH ELAMEERZTFIR (SEQ 1D NO:287H129) 7 A 85 — 2 A% HF BRAS M AAR 3 B 4 1%
TR 20- % R Canl - LEEAT 55 (SEQ ID NO:17) . 3- K% EEPAMES: F38, A1 & 2Can1 - 1§RA7
R IR AN RZ TR, AT MBS 84N 25 1~ F1 LN B, M T ZE CAN 1L [Rl v 77 A - 1 bp 8
5 — 2RISR T B K SEQ ID NO: 28F1H 2 ] HAMNFHISEQ ID NO: 293k 4H 55 . 55
—BEARDNAR [E] YR (5% E £150-bp) M B 58T £ A2 BIA R TR F 5.

[0342] 5 — Z A% HIRAB AR AE A LA S5 % H R (SEQ ID NO:30A131) 4=, I Ha it
FSAECAN T 38 B8] AR HH 72 A5 P A PN B & b 50 1 (R, T8 CRAR) o FLl 4 B i A
Canl- 1¥EA7 &R AIPAM 51 (FI) FHATG B #CGG) FlFh 1 B 41 ) 55 — M%7 (B, SEQ 1D
NO: 17f¢jCanl - 1 ¥ 7 51 () i J5 bk 3e) (FHG B #0) o % 2 - RIS M B L 1B /K SEQ 1D NO:
30FNIL 2 1Al B AMNFFISEQ 1D NO: 31K JE A 4 vl B b ST EE R, 28 — HEARDNAR [F] I (%
H £150-bp) H 5357 F1 I — Le B 5L 6F o B T

[0343] 25 = Z k% T R A MR A AR I 7= A2 PR AN PCR ™= )30 3 % 1 72 487 51 9)SEQ 1D
NO:33[IE[ ] FISEQ 1D NO:34 [ )] HH s BRI EE BEATCC 2036235 K ZH DNAY 34— 4NPCR
74 (SEQ 1D NO:32) H1,SEQ 1D NO: 321147 B 6385 T CANT I it 2] 154 e 4y 35 A 7~ 9
3bp LT IR - S 7] 514 (SEQ 1D NO:34) ¥ I 47 T CANT i el 1524 R I 37bp 1) 7 41 H. AR
ITTA LT IR - 55 —PCR™=#) (SEQ 1D NO:35,f# F 5[#SEQ 1D NO:36[ iE[7 ] FISEQ ID NO:
37 [ 1A ] ARG HR B B BEATCC 203623 PRI ZHDNAY 1) , 4055 FECANT i e 5 HE 1Y 24 11 250
TR AR IE ST AR AR AR A 637 AN IE X o 1E 7] 514 (SEQ ID NO:36) ¥ IS 7ECANTFF i 2
TEHE bV 24N B 2 0 26 1k 1 X IR B AR 20N % H R - 3 (SEQ 1D NO: 32) F T Vi PCR™4)
(SEQ ID NO:35) i #4944 FiZymoclean RV 4akE4li4L, . X EePCRF=4) (% H 10ng) 78 37 I PCR
R ARG . I3 - 23T ML RS T r=m5’ - & % 3T H R AH A o F i
FUR U A BTG 51 R AT I8 e 8 2 3% 3 20 R0 T Ui e 5 3 1) B S R iy B R
IR —P2W) (SEQ 1D NO:38) (HiHorton%§ AfEBiotechniques 54:129- 133 #5RIHAR) .
SEQ ID NO:38tAARDNARY A Y5 & (% 1 £1600-bp) M1 B 51T £ B2 A A B A FI6 5
B o 1% 2 K BRAS AR AT $R45 K B2, BT ik B2 45 76 Can - 1#EAT £ AL Cas9/ s gRNASY
I UG T 241X Hp 1) FEANCANT T TR ) BEAE

[0344]  FI LA T4 A FH ok B B - 4h 07 923 A Ura - A g B D I BR 4T G (V2224) = ()
pZUFCas9 (SEQ ID NO:14) , (ii) lugM A HF K BRI HFIRGR pre-sgRNAFKIA &L (SEQ 1D
NO:18) , F1 (iii) Inmolf) “FEALAEAR " DNA (SEQ ID NO:28) - Inmol ] “ s 282X #5i 4% ” DNA (SEQ
ID NO:30) E{1ngfr) “AR B2k 0" DNA (SEQ ID NO:38) . i 4k 4l i/ A CM-uratiy b bR IE 1)
JiR 720 B o 38 3o PR R ] 3 CM+can % 7 LA CANT 2875 1) ) 55 G R L 4 i Sk s ik Ji 77 21
T o 3 [ AN AL IR Can™ B 74 1 CAN T 2 [R] ja 388 3o 4 FH 1F 1 314 (SEQ TD NO = 22) il fi1) 5
Y1 (SEQ 1D NO:23) [{IPCRY™ 1K 57 ik o £ FPCRZ= )8 F ExoSAP-IT® (Affymetrix,Santa
Clara,CA) 24k, 3 FA8 FHIIF 519SEQ 1D NO: 24347 MJ% (Sanger 7 ¥E) . Can" 7% s %2
AT I H FI0I 4D 70 9050 L 2 S 1) R T A (AR AR e Ak H A ) IR s e AR DNA) S 2
15% (E7) .
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[0345] = AN 2 % BR IB IR AL AR DNA T 51 2 A BE AN [F] T HRIE 2 2850 (KB18) « Bkt it
T LSRR A — AN HRAZE R AI7E 11 %6 CRR I AR A Ak A) F122 %6 (R SEARARAR) 2 18] (]
8) , IXFE 7 M P it 2 A% HIRAB MR AT AR DNAR , A FHHRER 1% LA vy PR 52 77 B B Canl - 1#E A7 53
Kb —28Cas9/sgRNAF A= F 1) I 2544,

[0346]  {i FHDNAME S ¥ 3 F 3 238 4% , NHE JERHR , J& 7~ HH 78 HI IS 9 BF vh 6P NHE T 1) BH 5t {4
(7)) L IXASNE] T-%F 5 AP B Cas9/ sgRNA- A~ 5 10 DD 44 F 48 B H 78 I BT W 2 21070
40, DiCarlo® N (Nucleic Acids Res.41:4336-4343) 7t 7E AL EAADNALL1& 5 Cas9/
sgRNAS T HIDNA ) EII 3R A5 19 LT B 6 BR V0 1 BE S AR AR 35 28 lHHR = A2, SR 1T 4 AN FR AL L A4
DNAIS #5122 N 54 2 5N 4, F5 7~ ATHRIPY) B AW 1 o AH I, #.Cas9/sgRNA (sgRNAFHRCRAEL %K
1K) VIEIAL b 7E HE IS 9 B (1) S SEAR A AR ANAE 352 52 AN 52 2 1% 1 TR 1B R AL AR DNA ) 7%
otk 2 181784k (B9, 7 HE 5 P RS AL AR 1) ~ 15 % 2R AE ) |, I HAE SR AL ALADNART , HRIY |5 7~
A TRAR AR AR R 2915 % (BI7) o PR, Gn b ST R W82 (1) HIS IR I B R R F 2 4% B IR IS TR AR AR
DNAJF B FTHR I AR ZRAN 292 . 25 % , 1% 5 76 5 B BEH B A L AARDNAR A5 L T ML &2 21 1) JL-F-
100 % HRA T B RAZ ZETE R B XS LG (DiCarlofE N, A F) .

[0347]  [Rl, iR iE R RIS A S iIRGEN (171 WiCas9) FIRNAZH 73 (1511, sgRNA)
HHRRNAZH 53 ()5 i 8 ik A% g 1 R A 25 5, SR VEAE A& FUEE BE b G DNA 7 91 i 4T RGEN - /1
TR R) o 1% S AR I R s D SRR AL Gl () BEARDNA (2 A BRAE I ABLAR) , AT LA i@ i HR A
— & L 2 AR IR RGEN S B VI o

[0348]  Sjiti {6

(03491  HH BN FRUE B SR R A Cas ORI L HE K % REULAL IRGREKRG Pre-sgRNAJEfItCas9/
sgRNA- /1 3 [ FEDNA D)

[0350]  7E 1% jitif9  , 2 BRI B% BEOU AL FIRGREKRG Pre-sgRNAZRIA & 5% [ M7 HiF% 5 3]
HH ) A2 e 02K R A VR N 4 BB B 2 BRI AL 1 Cas 93 TA & o LR F, SEQ 1D NO: 18 (T
RGRF1X) BYSEQ ID NO:25 (i TRGHKIE) & H M7 Hh v f $pZUFCas9H (KI3A,SEQ ID NO:
14) o 3X FCVF B0 #6 AL LA E ST A 2R 3A Cas O VI R B FIRGELRGR pre-sgRNA, M i $2 44
Cas9/sgRNA- 1 FHVEEAL ST E, 2 e AT ZFENHETIE & .

[0351] g FH1ETa] (SEQ 1D NO:39) Az M) (SEQ ID NO:40) 5|48 ik PCRY™ 342 HE IS B% BEAR
L IIRGR (SEQ ID NO:18) BRG (SEQ ID NO:25) sgRNAKIA & W AEN P24 5k 57 3 72 % 3]
PacI/ClalIfR {7 s 4b () FikipZUFCas9 (SEQ ID NO: 14) H LA B /AN 5 FORE , ik 38t ok
% H 35 AR B T Cas9RIE MR IEMALIIRGR pre-sgRNA (pRF84,SEQ 1D NO:41, &
10A) BLAL AL ARG pre-sgRNA (pRF85,SEQ ID NO:42, & 10B) «

[0352] il pRF84 (SEQ ID NO:41) FIpRF85 (SEQ ID NO:42) Fiki My &4k & H A & %
i Cas9MIsgRNALLHEff:Cas9/ sgRNAS S #EAT £ (Canl-1) DIEIRI6E 77, 48 F Lk 8 2 1 #%
k.75 1] F200ng 1 pRF84 (SEQ ID NO:41) \pRF85 (SEQ ID NO:42) E{pZUFCas9 (SEQ ID
NO: 14) #efbUra fift g HE IG e BE AR AR (Y2224) o 6 43 HH B P ook 37 A 1 4R BAE 9 CM-ura i 77
B b PR IE JE TR 38 e 7E CM+can b PAR B 6T CANT SEARAA 7 126 5k 15 51> B A0 1) R s
WE SR IR %5 pZUFCas9 (X FiACas9) pRF84 (1A Cas9FIRGR pre-sgRNA) . 8 pRF85 (&
i5Cas9HIRG pre-sgRNA) FAV T 4 , H4CM+canti_F A K ) B 74 50 H T 77 48 CAN T R AR 4 3%
(K11) - HHpZUFCas9 (SEQ ID NO:14) AL I I I R4 A B A CANT ZE K] B2 Ak 1) Cas 9,/ s gRNA
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I FHIRA RO, SR IE (1) Cas9F (1) RGR pre-sgRNA (pRF84) BERG sgRNA (pRF85)
AN B A e ) SR BR B P a7 B SR CANL R AR A% (69 %) (K1) o

[0353] ixubst IR, HAHIE # A K A Cas9flpre-sgRNA S E i 2 5 = 1 Cas9/ sgRNASY
SHVIEIZR, M PRI 3 B0 3 5 e 0 AR TR T) B AL s AR FRINHE T A 3 SR A8 32 0 B AR P i
fthCas9pre-sgRNA (RGRELRG pre-sgRNA) L0 471 A4 FA) IS K 1 B 401 i 2 3 HH 2495 %6 1)
) SRASANAR (SEHtif514 , K16) , 78 FH T F e A0 i A [R] 24 T8 E Cas 9 MTs gRNAZ L) 7 41 19 = 3
B £169 % HI AL F) RAA A (B11)

[0354]  [AliH, 54af FH L S7 () ) S 44 SR A RGENZR 9 Jo ARNAZH 43 AR EE , B T 5640 AR 3 S
B AR [R) R AR R ik Cas B2 1 53 B FEXT B FIRNAZH 43 5 BUFE B2 B Cas /1 5 X DNAE [v] [ 58
[

[0355]  skjifii 57

[0356] 7 fiff fig HIS E P 5 v 436 HHDVAZ g - s gRNAR 5 44% F v 0S4 1)

[0357]  ZsE ity if 18 1 4 A 0] S RNA (I HDVA% g U452 157 Sy _F 1) s gRNA (R g - B
SRNARLEEK) o BRI HDBIZ R V) HIE B & 25", LBRATAT S B i e s , {5 Or B
& % sgRNAIK 5 i FRTHDV 72 471 .

[0358]  JFifipZuf-Cas9 (SEQ ID NO:14){# FHAgilent QuickChangef1LA | 5|#jAar] -2
F% -1 (AGAAGTATCCTACCATCTACcatctccGAAAGAAACTCGTCGATTCC,SEQ ID NO:90) FfllAarI-2:
B -2 (GGAATCGACGAGTTTCTTTCggaga tgGTAGATGGTAGGATACTTCT, SEQ 1D NO:91) if5 48 LA J:fk
FFAE T pZuf-Cas9 (SEQ 1D NO:14) Ef¥Cas9FE [ (SEQ 1D NO:10) H i) A DI% B2 g Aar T47 51
H77£EpRF109 (SEQ ID NO:92) o LL3K I pRF109/INcol/Not I i B IE 2K & Miff) Aar ] - Cas95&
(SEQ ID NO:93) 7% F|pZufCas9HINcol /Not Iy i, M F| FHAar 1 -Cas 9K A & #e /77
f1Cas93L [l (SEQ ID NO:10) EAf*A:pRF141 (SEQ 1D NO:94) .

[0359] il & 7o F% & (B 12A,SEQ 1D NO:95) Hy152Ja3hF (SEQ 1D NO:96) \HDVAZ% i
(SEQ ID NO:16)  KH#T B & i &rpsL (SEQ 1D NO:97) 4mfid i) FRNA CERZE #4935 (SEQ
ID NO:1) () DNAFARRIE B BF Sup4 2% 1k (SEQ ID NO:8) 14 i . 4% =1 i & w & & (SEQ 1D
NO = 95) 3ify #5 ) f& Pac THIC LT PR il 14 Pl 5 ) oz Al o s v it 2 5 5 v B $IIpRF 141 (SEQ 1D
NO:94) fJPacl/Clalfi i BAAZ BpRF291 (SEQ 1D NO:98) orpsLI k& (SEQ ID NO:
97) 5% G A5 S 1 242 B A4 2 B S ) K AT 1 3 IRl e psLEUWT#5 U1 (Escherichia coli and
Salmonella typhimurium:Cellular and Molecular Biology,1987,% —hX,American
Society of Microbiology,Washington,DC) .S12F FEi ) — L RA S H A REH &
K1HiE (0zaki M,Mizushima S,Nomura M.,1969.Identification and functional
characterization of the protein controlled by the streptomycin-resistant
locus in E.coli.Nature 222:333-339) , HPIBEE 5 X 1T (Lederberg
J.1951.Streptomycin resistance;a genetically recessive mutation.Journal of
bacteriology 61:549-550) , 4145 41 FrpsLAEE () B A2 R P2 DUAAAE , TR PR 2 0 BE R 3R AE
R UK H WL TR AR AiTopl0 (Life technologies) fEH Gtk | A rpsLE) R
HE L, A AP A R B A Pt

[0360] >l 4mhth ] RNAM B AR $E ) 25 #4380 I DNA F B o B 3 JBoRE ( WipRF291) H , BLR P
AR 73 ELAN) FEAZ IR AE IR I, G55 2 i Ay A I ) 445 RS RO DNA B, A K - e e 314
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70T i 2 vw G R I P Aar TAL 550 1 IE 6 58 HA 0 o 6 79 A 52 4% EF R Can 1 - 1F (AATGGGA
CtcaaacgattacccaccctcGTTT,SEQ ID NO:99) #lCanl-1R (TCTAAAACgagggtgggtaategtttg
aGTCC,SEQ ID NO:100) LA100nME 27 T X #E 2% phifi (30mM HEPES,pH 7.5,100mMZ, R
BY) R EBANRE R, PLSOUMIY) e & 9K E# Canl - 1F (SEQ 1D NO:99) FfiCanl- 1R (SEQ ID
NO:100) J& &, I 95°CH L5581, H HLL0. 1°C/mind H £ 25°C , DL A SEAZ R
1B KLU BN XU AADNAZ3 - (] 12B) , HoAL 35 g bS 5E % #E 7] Can1 - LEEAT U [m] S RNAF AT
AR 6] 45 A K DNA A BE GRO9SEQ ID NO: 101, HALFEPAMEFICGE) o JE A SR 1AL /i HE I
i), HoAw 47 50ng I pRE291 , F{Canl-1FFlCanl - 1R 1x T43%E3:REZE Mk (50mM Tris-HC1,
10mM MgC1,, ImM ATP,10mM DTT,pH 7.5) fRHI2 . SuM/NIUBEIRDNA, 0. 5uM Aar TEEAZ K »
287 Aar ], 40547 TADNATE B2/ , B AR AR 20ul o i 4H 25 5 = W Canl - IFAICan] - 1R XUk
AR 55— IR R SE A o S E A 3T °C IR B 3040 b o 10w L [ A Al 2 S )64k B Top 10K [
PR, T BTk (Green MR, Sambrook J.,2012,Molecular Cloning:A Laboratory
Manual, Z5PUhk ,Cold Spring Harbor Laboratory Press,Cold Spring Harbor,NY) .. N T
XFpRF291 (F: i Canl - IFMICan1 - IR XAUEEAR £ 48 B 30 IF2 4 Aar TFR H1 1447 5 1) rpsLx H] %
FEbR i) (B12) ) BFIAFAEREAT IR 5 K A M e Foh T3 SR MRV AR 5 97 0 b, PR B 7R 2 Hh A
£ 100ug/ml 5 %75 5 R M50ng/ml 455 R 1.5% (w/v) BactoBR IR A AL . 0 & il B v i A
FIpREF29L I AAAE T AE X HIAE R A R T 5 22 oA R AU E X b A =8 5 R 2 A BUS M
B V& 5 X8 T R B AR AR Al e B AR AE R R EFE RS i Aar TEE BRI A
Canl-1XUEEPRDNAIE BRI AL s B DL T (FBRAar TR BT 51) 5 B TR Ak 1) 40 LA
ARNEERIE EERPMERE (B 124) B & gidCanl - 1 A] AR S n) 25 F 351 DNA F BL
PRF29 158 1] (F ¥ Sz [) 36 3% £1) T R EE4LHDV - sgRNAZR IA & (SEQ 1D N0:102) , ik Rk &
TG 2 gMSHDVAZ G (SEQ ID NO: 16) HIDNARy152 3 801, I HDVAX B fi A %2 i fidCanl -
1] AR B[] 45 #4035 (SEQ 1D NO:17) [FJDNA . FITIR Can1 - 1 ] AR ¥ [in] 4 #4355 22 4 A 1] 5 CER
ZEH38 (SEQ 1D NO:1) BIDNA, BT ids (] 5 CER 45 #3822 sup4 2% 1EF (SEQ 1D NO:8) L7
A IR AR IR BORL, pRF303 (SEQ ID NO:103) H T ZmtSHDVAX B - [7] F:RNA (SEQ ID NO:104) , H
Aef% (4 5 Cas9M UKL BRI & i) #IE ) fif i BB IS B REY Can 1 22 (K] (SEQ 1D NO:21) H T
[0361]  FELL NEM N ARG BRICEEBE (WRichard M,Quijano RR,Bezzate S,Bordon-
Pallier F,Gaillardin C.2001.Journal of bacteriology 183:3098-3107) : N A A i
Fi, B 100ng I AN sgRNAK 15 &5 (pRF291,SEQ 1D NO:98) [ Jii ki , #4FRCR 1A £ (SEQ
ID NO:41) HIpRE84 ik , #E ARG £ i pRFSS FUkL , Horh 5" K% [ £ M.sgRNA (SEQ ID NO:42)
R, B HEATHDY - sgRNARI & 2674 & (SEQ 1D NO:102) ipRF303 (SEQ ID NO:103) , FrikHDV-
sgRNAG A 232 6 8 1m) B E B BE A (9 Can 1 - LHEA p47 o 3 93 PR 1S I J5 77 20 () e A0 Ak , 3@ ik ot
K Z R AW ) SRR I R B 5 Can 1 3£ K] p Y R AB AT P2 . R IAHDV - sgRNAG A 14
) TR L 2 8 A Bl R TR A — > s gRNAR) SR ) AH [F] A 2812 Jf Can 1 38 D] HH 1) Dy g e 2k %
A, X R BHHDVAX BT 42 7] Canl - 1) sgRNARY 5’ fil & A 520 sgRNAT g (3R 4) .

[0362] %4

[0363] 2 HH AN[F] sgRNAAR A ) Canl - 148 /32 41| ) SRAZHIE
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SR #s sgRNA &1k Can® $1 %+ SD

pRF291 % sgRNA 0+0
[0364]  pRF84 7= sgRNA 4§ RGR  0.70+0.04

pRE85 % sgRNA # RG 0.73+0.11

pRF303 ~ HDV-sgRNA @&4k  0.81+0.15
[0365] g F b= Fvadk A0 P 12A 0 il 7= FR) A ) SREMES , g 2 i 2888 1) 22 A PR A A7 550 ) ] AR
[71) 5 KR 1K 22 AN B INDNA By B (3%5) Tf% FpRF291 (SEQ 1D NO:98) JiikiH o fLFE 4l 7E Canl
FEK (SEQ ID NO:105) PN &[] ft) 7] A% E ] 25 41 3301 DNA P B, v 3t ] A% 888 i) &35 A S 288 ) 25 —
BEAL R canl - 28B4 55 (SEQ TD NO:106) F1H & 8847 25, 18 Wisou2-1 (SEQ 1D NO:107) .
Sou2-2 (SEQ ID N0O:108) .Tgll-1(SEQ ID NO:112) .Acos10-1(SEQ ID NO:113) .Fatl-1
(SEQ ID NO:114) FlUra3-1(SEQ ID NO:116) .
[0366] K5
[0367]  Yhdh M| FH Cas OHEL [ri) HIS I % B 0 A [ B AT JRE 1) sgRNA VT 45 #4138 DNAJT 471
%4 sgRNA #9°T R ¥ed) 64 | 3R KEFF¥eds &+ PAM 45 (#24K)
349 DNA
Canl-2 | SEQIDNO: 106 #94%k 1-20

GGCCCACTCGGATGACTCAGAGG
(SEQ ID NO: 106)

_ . GTCTGGACCTTCCACCCTCGCCACGGG
Sou2-1 SEQ ID NO: 107 é9a%Jk 1-24 (SEQ IDNO: 107)

0368 [souz2 | sEQIDNO: 108 shskk 122 | SCACTCCCGTGGCGAGGGTGGAAGG
CAGCTCGAGACGTCCTAGAACGG
(SEQIDNO: 112)
ttcctetgtcacagacgtttegg
(SEQIDNO: 113)

TGLI1-1 | SEQIDNO: 112 #94&3k 1-20

Acos10-1 | SEQ ID NO: 113 #9aJk 1-20

Fatl-1 SEQ ID NO: 114 #94#Jk 1-20 | GAAAAGTGCGTTTTGATTCTCGG
(SEQIDNO: 114)
0369 ,
(03691 | SEQ IDNO: 116 &44kk 120 GCCGCTCGAGTGCTCAAGCTCG

(SEQIDNO: 116)

[0370] LA 5 SAR SR Fi5 7 i A HDV - sgRNARI & AR I RE 8 T 1 5 Cas 9 ) VI L BRI 1) 52
G, FLAR T AR AR BB AL AR AR DI X 3 B INHE T (1 594 (3R6) o

[0371] %6

[0372] s FHHDV - s gRNAG £ A 7 fift Ji IS G 1 BoF A (1 AN [ $E 47 s AR [ SRAR AR

¥efi b R RS F+ SD
Canl-2 0.76+0.15
Sou2-1 0.19
[0373] Sou2.—2 0.30
TGL1-1 0.88
Acosl0-1 0.36
Fatl-1 0.50
ura3-1 0.92

[0374] Sy fs
[0375] i FH 2R 1 1 CasOFIHDY - s gRNAGH & 44 34T L R L ER
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[0376] 0, 2 HNHANRuvCHZ B 45 4448, (SEQ 1D NO:117) v S48 1 To AL 1 M 1) Cas 938 44
RENS 5 sgRNAKH H.1F F 9% H 45 & B4k P9 5 847 S AEASRE V) B #EDNARI AT — 2% 8 o Z AT AR
2, 45 GBS DNARKT 24 1] B 15 B ok 20 2 €8 A okl S P 2 IR i (1) 308 (ELAS 3 3507k A 1 23
[0377] N 7 AE A IR HR EC B2 BE A B AL VS MR Cas 9 R IE &, KED10AZR AR 5] N Jii ki
pZufCas9 (SEQ 1D NO:14) , HAf FHRAE 78 s 48 (Stratagene) SKIEAT , WH 51 #ID10AF (GA
AATACTCCATCGGCCTGGCCATTGGAACCAACTCTGTCG,SEQ ID NO:118) FD10AR (CGACAGAGTTGGTT
CCAATGGCCAGGCCGATGGAGTATTTC,SEQ ID NO:119) #iik . iX A i RuvCA% i (SEQ ID NO:
120) 235 D 10AZR AR A, F i A0 G A4 (1) AH B J5TRE , pRF111 (SEQ 1D NO:121) = AE 22 HE I 18
BEZRDFARAL 1) Cas OJE R oAy 1A 5 A% BRI 45 43 (HNH) 23 , A8 FHCL R st AT 5 —%¢
[R5 %48 (Stratagene) : 5] #JH840A1 (TCAGCGACTACGATGTGGACGCCATTGTCCCTCAATCCTTT
CT,SEQ ID NO:122) F1H840A2 (AGAAAGGATTGAGGGACAATGGCGTCCACATCGTAGTCGCTGA,SEQ 1D
NO:123) , HoAGH840A TR AR 5| N\ 20 HIS IG I BF 2 b5 1A Ak () DT OAJEE PR Hh AT T il 8 HIS I 1 Bk 255
TS FHRALI Cas9 9 il JE Al (SEQ 1D NO:124) , B K 3545 F 75 HIS R e Bk v 2R 18 1 J2E (R 1)
#i,pRF143 (SEQ 1D NO:125) .

[0378] Ny T VAl fiF AR HB I W% BF P 5 R UTBR, T A& T IR I BRS04 )
dsREDexpress 5 BAE (SEQ 1D NO:126) 1E A E A5 Neol PR il 1447 55 F13 7 Not TPR il 14457
R RE B (SEQ ID NO:127) o v f v Bt (SEQ 1D NO:127) wif# E|pZufCas9fINcol/
NotIf7 i rh BLJERFBAL B 5T (SEQ ID NO:12) , BTk 2 h 7 fih & 2 2 BRI B BEAL AL 1
dsREDexpress vl Jy Bt (SEQ ID NO:127) , A Tfi JE RFABI -dsREDf# 5 % (SEQ ID NO:128) ,
TR B B AL 2 T RipRE165 (SEQ ID NO:129) b, 7 #4FBAL-dsREDexpress#r (SEQ
ID NO:128) #& & 3 yutafkr , 40 2 & (SEQ ID NO:130) ff1Pmel-NotT Fr B4 354 ki
p2P069 (SEQ ID NO:131) fJPmel/NotIfz s 9 LI pidf 17 FBAL -dsREDexpressRIA & M &
# 14, pRF201 (SEQ ID NO:132) o il i i AR+ RiE % 2 TR IR 77 2, #4457 FBAL -
dsREDexpressili & &K pRF201 1) Sph1/AscT B filLeu2& K (SEQ 1D NO:133) HU+5 NI 5
PIERIC B REH Yo /AR (Richard M,Quijano RR,Bezzate S,Bordon-Pallier F,
Gaillardin C,2001.Tagging morphogenetic genes by insertional mutagenesis in
the yeast Yarrowia lipolytica.Journal of bacteriology 183:3098-3107) .{# FbrE
PCRE A A1 5 #IHY026 (GCGCGTTTAAACCATCATCTAAGGGCCTCAAAACTACC,SEQ ID NO:134) Al
HY027 (GAGAGCGGCCGCTTAAAGAAACAGATGGTGTCTTCCCT, SEQ ID NO:135) Hfhi\ HE I % £F R 41
H1FBA1-dsREDexpressFis & A 7E . Nt — 5 fF FH , %8 5 FBAL -dsREDexpressf: (SEQ
ID NO:128) [ 5N S7 B Bk , YRFA 1 FIYRF42.,

[0379] AT H T 41 L BN K B B AL B dsREDexpress R IA £ (SEQ ID NO:128) )
sgRNA, i AL TSIt 451 1 2] S o JURL A4 42 4 , pRF169 (SEQ 1D NO: 136) £k = HE IR 1
REFIGPDJE 2T (SEQ 1D NO:137) S mli Fhnic ¥ 4afidn] FRNA CERZE #4J35k (SEQ 1D NO:1)
[\IDNAFASup4#% 1k (SEQ ID NO:8) £ (SEQ ID NO:138) , a1 3AFT 7~ o 44 &t b HEE 1) HS [
B AT 21 s gRNAFR AT A5 5 1) 25 F4)  fK DNA. (422 25 4 R HIHAZ B U DNA F BY) 5. F% 2 pRF 169
(SEQ ID NO:136) H, ansie it 45 1 2 Fridk , AN 7] (1) /2 b HHAZ B (9 DNA Fr B R A Sk A% B VT 1T 64
1% I 2 W] A% L ) 5 A 3D T 6 A% IR 1Y) e ) EL I B IR A (I DNA 7 B, I 1 3BT /s 24
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HA 1IE A58 W0 RUE 5 4% IR B 4t Aar TA7 5 2 18] 1 e [l e 6 G, 77 2B A - 1] S:RNA
(RG) FKiLfm (B13-4) o 43R IN , HHAZ g WAL - 7] F:RNA S 1 57 3 W) ) A 5, (E 4
it rp 5 B3 52 £ () sgRNA . & BB ] d sREDexpre s s JFJRUR 2 HE (SEQ 1D NO:126) [ =AM &
RNA ; P/ 80 [ B4R 5 , ds-temp-1 (SEQ ID NO:139) .ds-temp-2 (SEQ ID NO:140) ;3 H—4
B JERE AR 4% , ds-nontemp-1 (SEQ ID NO:141) «

[0380] gt A ANBEAL 5T 5 5 WU P B SR IR » A0 7 2 0 %5 Sk Sk A% I8 I DNA P
1) AT AR [ 5 K35 (VTD) AT 5% S pRF 169K Aar TA7 5 Hh 1 1F i 25 B iy 507 5 1 2
¥ ;ds-temp-1F (SEQ ID NO:144) .ds-temp-1R(SEQ ID NO:145) .ds-temp-2F (SEQ ID
NO:146) .ds-temp-2R (SEQ ID NO:147) .ds-nontemp-1F (SEQ ID NO:148) .flds-nontemp-
IR (SEQ ID NO:149) BUEEAL DATE B A TE# 58 H 00 BUEEDNA 7Y 1, IR R ) T s B 3
pRF169M) /il & & (K 13AFN13B) AR B i Aar I3 Wb, I B 405 jiti 451 1 2% 1 75 % 5]
pRF291 71 B i K AT o 4 N\ G fidh s gRNA [ T A8 8L ] &85 A4 3k AT DNA B, B 460 S [ e 36 X T
BN BT AP A 0 JTORL, BT I SR 455 Y R A A8 A S A% I - A 5 SUEEDNA R GPD JE 311, BTk
W S A T - AT POV DNARIE 2 25 i 6] SERNA CER%E #93 XIDNA , T3 1] S RNA  CER%S #)45k
filE 2 B 13AR Sup4 2% 151 o A 3 1K S8 XUBE 44 1 BRI pRF296 (ds - temp-1,SEQ ID NO:
150) -pRF298 (ds-temp-2,SEQ ID NO:151) \pRF300 (ds-nontemp-1,SEQ ID NO:152) .
[0381] T I FH T~ = R U BR ) A R A , 156 FH AR AE H AR R H pRF143 (SEQ ID NO: 125)
1) 2 3% Cas 9 54 B 21 pRF296 . pRF298 FIpRF300 71 1 Nco T /Not T F Bt H. & e fr - 1 L ik
ffINcoI/Not A7 s i) Theg 1 Cas9 (SEQ ID NO:93) LAy 5 i ki pRF339 (SEQ ID NO:
153) \pRF341 (SEQ ID NO:154) FIpRF342 (SEQ ID NO:155) .

[0382] i F A vHEF AR I pRF339 pRE341 FIpRF 343K 4 #& YRE4 1 FITYRF42%%6 4k, j bR 1 i Ji7 55
M (Richard M,Quijano RR,Bezzate S.Bordon-Pallier F,Gaillardin C.2001.Tagging
morphogenetic genes by insertional mutagenesis in the yeast Yarrowia
lipolytica.Journal of bacteriology 183:3098-3107) .%f T4/ AL , ¥ 124 e Ab 4 AE
Bz PREE F AR AT R 2R A4k DLOR KR FRL o 43 B0 F T B2 A 2m ] I O - ura il /R 8% 7%
3 (Teknova) , H7E30°C, 250RPM I AE KT B o AN IR A (19 2-5ul #BE 20001 ddH,0
B, Accuri s A iX i) dsREDexpress il iE 1 20 #7 , DL ¥R AL B> 40 i N 1Y
dsREDexpresst H i & o NN EE TR 73417, 151110, 000> Z [6] [ 40 A o A 53 A 1) 4 o
B FE M - 25758 b 22 R B dsREDexpre s s 76 14 £ 1 BE FG B BELE I T 256 , LIRS
BB AR/ BURLZH & N ) 28 IR 1 ~F 3 580, 4 FoF 35 9 W e bR vl 22 (R7) « 5 A% -
SgRBA (RG) 2H A1) 2 3% 1) Cas QI8 i #E m) H {9 JE K 1) RIB ISR KIE , F22 1040918 2 [0
SR B R PUER - 7 B T BRAR A AL pi (1) AL 5 R RS 55 A/ A 482 s g RNA 1) A% T IS £ 7 3
A DL D RE TR 2UH DNAZR & 1 J5 2l 1 Rk e i 224k GRT) .

[0383] @

[0384] i NFBA-dsREDexpress 84 1 M (= AN BIURE 55 04T Fr 25 DR 0 2k

(03851 gk [k HELfr 5 T +SD | TS
YRF41 T T 540.6%=2.9 1

YRF41 |pRF339 (SEQ ID NO:69) |ds-temp-1 299.2+138.7 [0.55£0.26
YRF41 |pRF341 (SEQ ID NO:70) |ds-temp-2 257.9%+139.3 [0.48%£0.26
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YRF41 |pRF343 (SEQ ID NO:71) |ds-nontemp-1 [169.4%+45.3 [0.31£0.08
YRF42 | TG T 871.2+36.9 |1
YRF42 | pRF339 (SEQ ID N0:69) |ds-temp-1 194.3+121.1 [0.22+0.14
YRF42 |pRF341 (SEQ ID NO:70) |ds-temp-2 168.7191.6 [0.1940.22
YRF42 | pRF343 (SEQ ID NO:71) |ds-nomemp-1 [94.9%+109.6 [0.11%0.13
[0386]  SLjitifs]9

[0387] i FHJ by B — BRI IA 1 CasO AHDVAZ g - sgRNAR &1 (RG) 3EAT H i 3 ] i 4
[0388]  FEiZ S, JE 7N Hh H AH ) FR g SR R 1A 1) Cas O FIHDY - sgRNAR & 44 1 A2 3R
325 ] 7 HIS PG P B 1) $E A P T BDNA KU W7 28, LR DA Sy P 3 3ol ) 9050 0 40 30047 s A 525 [
SRR R -

[0389] ik T St 4 () Can 1 B2k Z A% H IR 1B I AR DNA (SEQ ID NO:38) FHHinDITTH
b3 HAE FFR R AR 70 % FIpUCT8AIHI nDT T T4 &5 7 PAJE pRF80 (SEQ 1D NO: 156) o 5546/
Canl 2 ZmdE AR (SEQ 1D NO:157) {8 FIFR#EPCRE A A 5| #80F (AGCTTGCTACGTTAGGAGAA,
SEQ ID NO:158) FI80R (TATGAGCTTATCCTGTATCG,SEQ ID NO:159) FHpRE8O#H™ 3 L\ T i K &
PR -

[0390]  ffi AR HE R Rt Ura'’s TR R fi B HR IR B BF 40 (Richard M, Qui jano RR,
Bezzate S,Bordon-Pallier F,Gaillardin C.2001.Tagging morphogenetic genes by

insertional mutagenesis in the yeast Yarrowia lipolytica.Journal of
bacteriology 183:3098-3107) , HF|F100ng ) #545 Cas9FE Kl Y% DI{E A B A5 sgRNAF Jifi
FipRE291 A4 17 Cas9E K [ #5 U1 FCan1 - 1#EA7 s HDV - sgRNAZR IA B I pRF303 , 3% [H] LA 4
B AR R DNABL 1000ng ) %5 Can 1 512 Zr AR A AR (SEQ ID NO:157) o fECM-ura%3%3E (Teknova)
IR AR T RN AR B 204 B B VR FECM - urad% 7R JE (Teknova) bBiFAT R 44l
Ao KT B RN G AL 1) BV, #4 4 B B v (R A 3L 01H804N) I #1160 2 60ug /m1 I
L- JIE AR CM-arghi I, DL 78 Can 1 38 [K o AL 25 Tk 312 2 25 467 35 IR 1R 11 98 o 6 7 T
TR BRPUIE BING R AT VP B JE R R TE AR AT VR (R8) o A T A i AR K T 7% F
-7 Y5 H 41 1717 3% 2K Can 1 T g LA K VIR 4 B4 ¥4 FH F-NHE J 171 3% 2k Can 1 Zh % , Can 1 32 [K] Jé& (SEQ 1D
NO:160) {8 F{Can1-PCRF (GGAAGGCACATATGGCAAGG,SEQ ID NO:22) fliCan 1-PCRR
(GTAAGAGTGGTTTGCTCCAGG, SEQ ID NO:23) KAy 34 o £ a0 46 Hif St 451 Hh Bk ) 2 A /Nl Ak
ST, PCRF=H) R 24 5 A0 & SRR B B AR AOWT Canl (K] 82 (SEQ ID NO:160) i )R~
(2125bp) JEH AL, AT A B 2R 2 i T 5 Can 1 B 2% i AR AR [R] Y5 EE 21, EL45 Canl-PCRF (SEQ
ID NO:22) #1Can1-PCRR (SEQ ID NO:23) [{JPCR A B (SEQ ID NO:161) ¥ 5 /)N (392bp) o ifiid
LUK 73 HE2u 1 RIPCRF=4) , HA AR HER AR i 5 (B114) o A8 FHTERIZR 2lifb iy CRLA X BT i 4w
HEREHR (SEQ 1D NO:161) HEZH 4G A7) 7= A2 152 /N B V4 1 B #1120 XV 28 B 94 10 ' o e R DU
EHRIHZ (8) . FEFEUPRF303 (SEQ ID NO:103) fy4H i , T 18 4 2 75 25 S AR A
TG Z BRI B T8 B 2 AR (GR8) o TR L AL A M e A, ZE B2 pRF303 (SEQ 1D NO:
103) FCanl %G 4u¥E Btk (SEQ ID NO:157) P& KA b, 291/ 10465t gm 4 A54R (SEQ 1D
NO:157) X Can 12 [l Ji& [¥) K i g (K8) o

[0391] k8

[0392]  J) G SR o A0 FIVKE i 4 (1) A%
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Ji s sgRNA YA | Can® %+ SD | HR 37 %+ SD
pRF291 % x 00 AW E
(SEQID NO: 98)
pRF291 % Canl 42 0+0 F R
(SEQID NO: 98) (SEQID
[0393] NO: 157)
pRF303 HDV-Canl-1 % 0.80+0.10 F
(SEQIDNO: 103) sgRNA
pRF303 HDV-Canl-1 | Canl 42 0.72+0.12 0.09+0.05
(SEQID NO: 103) sgRNA (SEQID
NO: 157)
[0394]  SLjif5)10
[0395] NP M% £F b [ URAS L PR 2R ik
[0396]  ASLJti 7 F IR 1 43 73l B — 2 A H [A) F:RNA (sgRNA) FlCas9 AN YIA% BRI ) JSURL I

P AN FH T IS PG B A (P URAB S (K] 2R 3 1 FH IS -

[0397]  pYRH235F0pYRH23674) I #1428 7] URAS . 1EE 2 %1) (5 -ctgttcagagacagtttect-
3;SEQ ID NO:165) [fJpre-sgRNA (RGR-URA3.1;SEQ ID NO:164) A% g AU 4E A URAS . 241
4 (5 -taacatccagagaagcacac-3 ;SEQ ID NO:167) Hpre-sgRNA (RGR-URA3.2;SEQ 1D
NO:166) FIAZ B o K Jm fiBRGR - URA3 . LHIDNA T B [FINco T -Not T PR il ¥4 8 4t Fr Bt A1 2w ALY RGR -
URA3. 2/)BspHI -Not I PR #1144k A Bl & £ FBALL B 37 (SEQ 1D NO:168) LAy il /7= A=
pYRH235#1pYRH236 . pYRH235FpYRH236 5 Fii £ 75 R A8 £, Bk #2 IR Bl (1 A e ) 5k K] (AHAS B
BB A E.C.4.1.3.18;SEQ ID NO:169) , H: ELA I T il W IR B Mk ) B s R i A8 4k,
(W497L) .

[0398]  HRIK M BF B ARATCC203621 Ura- T fiTAEY) (Y2224) B e R 2 AL pZufCas9
(SEQ ID NO:14) j#idSphT-BsiWIBR il fH VH R F AL , 3 H ARG = PRI IE 1) 56 5 B /) (CV) Bk
BRI AR G A Cas 93 IA G AL R & 21 HE I I REFE R 20 A, 9 H R e A A 75
URASIE[RI 1) B /D AN DL B6 5 5 5 3814 seRNAF pYRH235 88 pYRH236 5% 4, 31| 3 14 Cas 9 HE X
PR TR Mk, I HLAE B 2 600mg /LA R IR (1 CMAR 1 328 3 5 A Ak o 44 504 A AR AE CM - ura i Al
HA5-FOARSCH_E k47 A, PR ILE L URAS ) Cas9 Al s gRNABE AT URAS 3L [K] 2 3% [ A
949 F1100 % [ pYRH235 FpYRH236 4% A4 A7 73 731 2% 1, bR 1 g 75 R aife g 242

[0399]  #EATHEAZ FTURA3. 1EBLURAS . 240 575 (1) I J7 #f A - BE AL IEFEpZut Cas9 FIpYRH2351H]
20 AR AR T DU P 2 7 5 FF BN BEAS BV 20 B BikEpZuf Cas 9 AISK H K 28 55 R ZH URA3 )
URASHE R ) 5745 . Ryt 3k H FbipZufCas9ft URASIE PR 34T W 2 , EFURASFK) 51 47RHO705 (SEQ
ID NO:170) MFBALJ3 201 FF#IRHO719 (SEQ ID NO:171) FF X I PCRY™ 14 , I H¥4 514
RHO733 (SEQ ID NO:172) BiRHO734 (SEQ ID NO:173) F-TF| FIPCR 14 =4 /E oA AR ) il
¥ o X R AR B DR ZH V5 T URAS BE RT3k A7 I 7, 4 51 4JRHO705 (SEQ ID NO:170) FIRHO707 (SEQ
ID NO:174) FH-FPCRY 14, I H K5 51 #RH0733 (SEQ ID NO:172) AIRHO734 (SEQ ID NO:173)
F TR FHPCRY™ 184 7= WA AR (4 5 o T A5 204 1 7 240 /680, 25 6 JFURL AN 38 DR 4HL SR R URAS
FEDRI PR AR R R (E15) o %5 AR 4 B 7 (1) JSURL AN I R 2H SR R R URASBE AT (7412
3 516437 HSEQ ID NO:176.177.178.179F1180F1SEQ ID NO:181.182.183.184741185)
5874 RIURA3. 1 (SEQ ID NO:175) [l Fy 45 R0 F BRbb A AE B 15 7R HY o IR 26 25 SR Y e
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HE PG REHH (1) sgRNA/ Cas 9 P YA FR -4 22 08 1] A A8 ) 241 o Hp 51K 1) 22 A48 DLRAR
[0400]  Sjitifs11

[0401]  HFEC % B} URASFE A AR B LK

[0402] Syt iR 1 #3E HAE FHE AR Bk R L3R IA P s gRNAFICas 9 P VAL R i
(1) R, FH T B PG B2 B R T URAB RS (R SR AR B 2%, DL T A e M) B 30

[0403]  pYRH2227EFBAL1 31 (SEQ ID NO:12) FIFBAILEZ) T K FikCas9 N Y% R
(SEQ ID NO:10) , FIrid J& 3l 1 3K 3l g b5 (] 422 3 (7] URA3 . 242 7 %1 (SEQ ID NO:167) Hpre-
sgRNA (RGR-URA3.2;SEQ ID NO:166) HI+% g HIDNA K B, Hoon TR 16AH . pYRH222% 44 1, &
FETDH1 (1B FKNGPD) 27 (SEQ 1D NO:187) N RIAM W R R PrAE R IEFEricd) (SEQ
ID NO:186) , LA fidi B 5k ) G € 44 40 &2 i i B 32 52 1] 7 %1 (ARS18;SEQ ID NO:208)
(PNAS,Fournier,P.%5 A\ ,1993,90:4912-4916) . 4 RNFELELFEIE JI6 , ARS 1 8FK) fEAE{E 1541
P43 % BRI o

[0404]  pYRH282J H pYRH222 . il & 22 4ifid>K H pYRH235HJRGR-URA3 . 1 (SEQ ID NO:164) [
DNA T B IFBALL JE 3 (SEQ ID NO:168) { A 5/4RH0804 (SEQ ID NO:188) FIRHO805 (SEQ
ID NO:189) #E4TPCRY™ 34 . 4R J5 PCRI= 4 F] FBs iWI W AL, , 3 H. va & 2 pYRH222H . 388 3 I 2 4
WA o B S AT ) B 1) A 27 R — 1, S ELK R 78 Akl 44 pYRH282.

[0405]  pYRH283¥§ H pYRH222., 1 Fill & 2 4 iURGR-URA3 . 3 (SEQ ID NO:191) FJDNAKTDH )&
37 (SEQ ID NO:187) #Jf , M#E4EBsiWIfz s (SEQ ID NO:190) [ ADNAF BL i IDT
(Coralville,Towa) & A HAEBsiWIAL i Ak 5e 5 2 pYRH222 7 o 388 3 Wl 7 B A o 8 JE R 11
) A A0 [R] — 1 5 e ELUR A 2 i 42 pYRH283 .

[0406] | HpYRH222.pYRH282 FIpYRH283%% {1k, HI [X I B B #RATCC20362 () 54K, FFAE AL &
300mg /L1 % Z I YPDHR b I 5640 4 . 78 TEDNAST HE MR b W0 %2 381 A %o v (0 3 5 AR K (3R9)
I8 L B B P A AR (1) B0 A Ak, I HLAE LA 5 - FOART SCHiR b= Kl 4 DA X JR M g 5 7 R
RUEAT I35 o 752K H JGDNASK REAR IR T & 500, 1A W82 31 42 K . fEpYRH222 , pYRH282
MIpYRH283FAL AR B IE LT , 4= 114N 7= AR K R 51 #RH0610 (SEQ ID NO:192) A
RHO611 (SEQ ID NO:193) #47 B 74 PCRUAY 3840 75 s gRNAFE A7 s FIDNALX , H HLZEPCRY 1)
FEY N B AE B B B IR B ASTRLE RS (R 17) o B FHPCR = 18 AR AN 51 #IRHO704
(SEQ D NO:194) AT F .

[0407]  FEpYRH222FEALARIIIHAL T , L1M7 R I 6 4 B kAT, FF H L 4 #IFEURAS . 248
BT AR5RAE (B 16B;SEQ 1D NO:195-201) o fEpYRH282FI 1AL N , AT A B STl e 7 HH E —
AL Z AL AL RAR , I H I A 2478 AN BB A7 i 2 [A] ) k2% (B16C; SEQ ID NO:
202-204) - @ipYRH283M 7 » 8V B 7 A (1) TIR 7 A AE — N BN 2 AN SR fUAC B R AR, I HL
P 2AN R AR 2 A ) Bk (116D SEQ 1D NO:205-207) , AT BURASZE (R 1 ) L
FrE A ER .

[0408] %St 5 71~ HA 7E AR R BORL b ZRIK P AN ] FRNA, DL A HR IS B8 B ) s gRNA/Cas 9
W VI R B A 2R, 78 P AN BT 5 2 18] R 3 1) 5 2, JH o 3 3o 0 A7 e s sl 3 o ) e 130 A7 46
TE ARV A R S, R IR B ik FAEZEARSL8 (SEQ ID NO:208) {5 40 4 2k ki , {515 i
i ] DL A2 T URASHR iC I FEIE 3R

[0409] K9
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[0410]  pYRH222.pYRH282F1pYRH283 5% AR KT 43 HT o 10 SR AN ELFEDNAXS IEAE N 1 B ANk
B ) S AAREL

Hyg# L4y 7% | /£ 5-FOA £ | /£ 5-FOA | ¥a@&) R E/9 5
s AKX
7 DNA =} & 131 30 0 -

[0411] | PYRH222 (URA3.2) 352 30 11 6/6

pYRH282 244 30 4 4/4
(URA3.2+URA3.1) (2ANBr% )

pYRH283 178 30 10 7/8
(URA3.24+3.3) (2/M82% )

[0412]  SZjitifs12

[0413]  EHBER B RE R {5 HCsy4 (Cas6) FH T FE K 2R 3E

[0414] AUk BS54 A 148 HCsy4 (AR A Cas6) LLTE AN A5 i i ] FRNA , HBE
AR MU B TR 5% AT 2 W DNAFY 21 G i {HANFR T, CANT) BIRGENE &4)

[0415] ¥ 9wt Csy4 (AR NCas6) 1) FE R 5 g hlh B [m) 4226 28bp  Csy4iH A7 £ sgRNA
[¥JCANT FJDNA—HZ 5] N Cas9FRIE JFrki I, F T BISEQ B RE A 1) CANT & [K] 37

[0416]  pYRH2907EFBAL &1 (SEQ 1D NO:12) | FikCas9p YIH%ELEg (SEQ 1D NO:10) Jf
H 2 i B BRI B B 2509 TR AL i 3£ 8 F T ZEFBAL /S 3) 1 (SEQ 1D N0:210) FHICsy4Eik
(SEQ ID NO:209) .pYRH290IL A & 4wfid28bp Csy4 N VIR EEHEFIR 5 FE 41 (SEQ 1D:212) FIDNA
Fr Bt (TDHI1 : 28bp-gCAN1-28bp; SEQ ID NO:211) , Atk P Y% B2 B R 51 /5 471 1 422 #E2 [71] CAN 1 02
F# %1 (SEQ ID NO:214) ffjpre-sgRNA (SEQ ID NO:213) #EHCsy4 M T2 J& , BT {5 sgRNA
(SEQ ID NO:222) f 8- MRS -5 MF 41 (SEQ ID NO:223) F20- % HEL3 - 5507 4
(SEQ ID NO:224) .

[0417] 1| I pYRH290%% 1k, HIC FC 8% £ B MRATCC2036 2 Ura- T ATA 4 (Y2224) , - AEHLZ JR
s E () CMAR b 106 33 2 A0 A o 4 86 N T A A1 1S3 i 216 7 U 2 2 IR () CMAR LA e # can 1 RAR
. 86N B AL A H A0 FE AL 7 T) T2 R I OMAR BT 7 A2 K o X407 T S 2 R P M 1 ¥ 1)
1643347 I 5 LA ZECANT A7 i kb (SEQ ID NO:214) f 5848, I LA 14 B & AECANT
BEAT A B A SR B 187~ HEL £ CANTHEA 15 (SEQ TD NO:215) [ A= B CANTZ: (A 1) F B
L 7% 14.16.18.19. 24 F125 1 CANLHE 7 F1 AL 1) RAE (43731 9SEQ 1D NO:216-221) L X .
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[0001] FroI#k

[0002] <110> E. I. du Pont de Nemours and Company

[0003] Fan, Xiaochun

[0004] Frisch, Ryan

[0005] Hong, Seung-Pyo

[0006]  <120> f FIRNA 5|3 P9 DA% BRIl 72 A 1 AR £ o L PR 4 ]

[0007] <130> (L6272

[0008] <150> 62/036652

[0009] <151> 2014-08-13

[0010] <160> 224

[0011]  <170> HRIRAS.5

[0012] <210> 1

[0013] <211> 80

[0014]  <212> RNA

[0015] <213> ATLF4

[0016]  <220>

[0017]  <223> Cas9W VIRZIREE IR B (CER) 45 41

[0018]  <400> 1

[0019] guuuuagagc lUagaaauagc aagulaaaal aaggcuaguc cguuaucaac uugaaaaagu 60
[0020] ggcaccgagu cggugcuuuu 80
[0021] <210> 2

[0022] <211> 20

[0023] <212> DNA

[0024]  <213> f@MRHBIERE

[0025]  <400> 2

[0026] tccaagaaga ttgttcttct 20
[0027] <210> 3

[0028] <211> 20

[0029]  <212> DNA

[0030] <213> f@NGHBIGHEER)

[0031]  <400> 3

[0032] ctccgtecate cceggttete 20
[0033] <210> 4

[0034] <211> 20

[0035] <212> DNA

[0036]  <213> f@ARHPICEER}

[0037]  <400> 4

[0038] cggcgacttc tgtggecceg 20
[0039] <210> 5

[0040] <211> 300

[0041]  <212> DNA
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[0042]  <213> MRIFEREEE

[0043]  <400> 5

[0044] aacaattatc tcaaaattca cccactcttc atctttgaaa agataatgta tgattatget 60
[0045] ttcactcata tttatacaga aacttgatgt tttctttcga gtatatacaa ggtgattaca 120
[0046] tgtacgtttg aagtacaact ctagattttg tagtgccctc ttgggctage ggtaaaggtg 180
[0047] cgcatttttt cacaccctac aatgttctgt tcaaaagatt ttggtcaaac gctgtagaag 240
[0048] tgaaagttgg tgcgecatgtt tcggegttcg aaacttctec gecagtgaaag ataaatgatc 300
[0049] <210> 6

[0050] <211> 300

[0051] <212> DNA

[0052]  <213> MR{FEREEEE

[0053] <400> 6

[0054] taaaaatcaa tcaatcatcg tgtgttttat atgtctctta tctaagtata agaatatcca 60
[0055] tagttaatat tcacttacgc taccttttaa cctgtaatca ttgtcaacag gatatgttaa 120
[0056] cgacccacat tgataaacgc tagtatttct ttttcctctt cttattggce ggetgtetet 180
[0057] atactcccct atagtctgtt tecttttegtt tcgattgttt tacgtttgag gectegtgge 240
[0058] gcacatggta cgctgtggtg ctegeggetg ggaacgaaac tctgggaget gegattggea 300
[0059] <210> 7

[0060]  <211> 300

[0061]  <212> DNA

[0062]  <213> f#ARHFIKE%EEE

[0063]  <400> 7

[0064] attttttttg attttctttt ttgacccegt cttcaattac acttcccaac tgggaacacc 60
[0065] cctctttatc gacccatttt aggtaattta ccctagccca ttgtctccat aaggaatatt 120
[0066] accctaaccc acagtccagg gtgeccaggt ccttetttgg ccaaatttta acttecggtee 180
[0067] tatggcacag cggtagecgeg tgagattgeca aatcttaagg tcccgagttce gaatctcggt 240
[0068] gggacctagt tatttttgat agataatttc gtgatgatta gaaacttaac gcaaaataat 300
[0069]  <210> 8

[0070] <211> 20

[0071] <212> DNA

[0072]  <213> ERIFPEEEE

[0073]  <400> 8

[0074] tttttttgtt ttttatgtct 20
[0075] <210> 9

[0076] <211> 4107

[0077]  <212> DNA

[0078] <213> ATLF%I

[0079]  <220>

[0080]  <223> AfLREEEKTR Cas9

[0081]  <400> 9

[0082] atggacaaga aatactccat cggcctggac attggaacca actctgtcgg ctgggetgte 60
[0083] atcaccgacg agtacaaggt gccctccaag aaattcaagg tcctcggaaa caccgatcga 120
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[0084] cactccatca agaaaaacct cattggtgece ctgttgttcg attctggega gactgecgaa 180
[0085] gctaccagac tcaagcgaac tgctcggcga cgttacaccc gacggaagaa ccgaatctge 240
[0086] tacctgcagg agatcttttc caacgagatg gccaaggtgg acgattcgtt ctttcatcga 300
[0087] ctggaggaat ccttcctcgt cgaggaagac aagaaacacg agcgtcatce catctttgge 360
[0088] aacattgtgg acgaggttgc ttaccacgag aagtatccta ccatctacca cctgegaaag 420
[0089] aaactcgtcg attccaccga caaggcggat ctcagactta tctacctcge tctggeacac 480
[0090] atgatcaagt ttcgaggtca tttcctcatc gagggcgatc tcaatcccga caacagcgat 540
[0091] gtggacaage tgttcattca gectcgttcag acctacaacc agctgttcga ggaaaaccce 600
[0092] atcaatgcct ccggagtcga tgcaaaggee atcttgtctg ctcgactcte gaagagcaga 660
[0093] cgactggaga acctcattge ccaacttcct ggcgagaaaa agaacggact gtttggcaac 720
[0094] ctcattgece tttctettgg tctcacacce aacttcaagt ccaacttcga tctggeggag 780
[0095] gacgccaagc tccagctgtc caaggacacc tacgacgatg acctcgacaa cctgcettgea 840
[0096] cagattggcg atcagtacgc cgacctgttt ctcgetgeca agaacctttc ggatgetatt 900
[0097] ctcttgtctg acattctgeg agtcaacacc gagatcacaa aggctcccct ttctgectee 960
[0098] atgatcaagc gatacgacga gcaccatcag gatctcacac tgctcaagge tcttgtcega 1020
[0099] cagcaactgec ccgagaagta caaggagatc tttttcgatc agtcgaagaa cggctacget 1080
[0100] ggatacatcg acggcggage ctctcaggaa gagttctaca agttcatcaa gccaattcte 1140
[0101] gagaagatgg acggaaccga ggaactgctt gtcaagctca atcgagagga tctgettegg 1200
[0102] aagcaacgaa ccttcgacaa cggcagcatt cctcatcaga tccacctcgg tgagctgcac 1260
[0103] gccattctte gacgtcagga agacttctac ccctttctca aggacaaccg agagaagatc 1320
[0104] gagaagattc ttacctttcg aatcccctac tatgttggtc ctcttgecag aggaaactcet 1380
[0105] cgatttgctt ggatgactcg aaagtccgag gaaaccatca ctccctggaa cttcgaggaa 1440
[0106] gtcgtggaca agggtgecte tgcacagtce ttcatcgage gaatgaccaa cttcgacaag 1500
[0107] aatctgccca acgagaaggt tcttcccaag cattcgetge tctacgagta ctttacagtce 1560
[0108] tacaacgaac tcaccaaagt caagtacgtt accgagggaa tgcgaaagcc tgccttcttg 1620
[0109] tctggecgaac agaagaaagc cattgtcgat ctcctgttca agaccaaccg aaaggtcact 1680
[0110] gttaagcage tcaaggagga ctacttcaag aaaatcgagt gtttcgacag cgtcgagatt 1740
[0111] tccggagttg aggaccgatt caacgcctct ttgggecacct atcacgatct gctcaagatt 1800
[0112] atcaaggaca aggattttct cgacaacgag gaaaacgagg acattctgga ggacatcgtg 1860
[0113] ctcactctta ccctgttcga agatcgggag atgatcgagg aacgactcaa gacatacgcet 1920
[0114] cacctgttcg acgacaaggt catgaaacaa ctcaagcgac gtagatacac cggetgggga 1980
[0115] agactttcge gaaagctcat caacggcatc agagacaagce agtccggaaa gaccattctg 2040
[0116] gactttctca agtccgatgg ctttgccaac cgaaacttca tgcagctcat tcacgacgat 2100
[0117] tctcttacct tcaaggagga catccagaag gcacaagtgt ccggtcaggg cgacagettg 2160
[0118] cacgaacata ttgccaacct ggctggttcg ccagccatca agaaaggcat tctccagact 2220
[0119] gtcaaggttg tcgacgagct ggtgaaggtc atgggacgtc acaagcccga gaacattgtg 2280
[0120] atcgagatgg ccagagagaa ccagacaact caaaagggtc agaaaaactc gcgagagegg 2340
[0121] atgaagcgaa tcgaggaagg catcaaggag ctgggatccc agattctcaa ggagcatcce 2400
[0122] gtcgagaaca ctcaactgca gaacgagaag ctgtatctct actatctgeca gaatggtcga 2460
[0123] gacatgtacg tggatcagga actggacatc aatcgtctca gcgactacga tgtggaccac 2520
[0124] attgtcccte aatcctttct caaggacgat tctatcgaca acaaggtcct tacacgatcc 2580
[0125] gacaagaaca gaggcaagtc ggacaacgtt cccagcgaag aggtggtcaa aaagatgaag 2640
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[0126] aactactggc gacagctgect caacgccaag ctcattaccce agcgaaagtt cgacaatctt 2700
[0127] accaaggccg agcgaggegg tctgtecgag ctcgacaagg ctggettcat caagegtcaa 2760
[0128] ctcgtcgaga ccagacagat cacaaagcac gtcgcacaga ttctcgattc tcggatgaac 2820
[0129] accaagtacg acgagaacga caagctcatc cgagaggtca aggtgattac tctcaagtcc 2880
[0130] aaactggtct ccgatttccg aaaggacttt cagttctaca aggtgcgaga gatcaacaat 2940
[0131] taccaccatg cccacgatgc ttacctcaac gccgtegttg gcactgeget catcaagaaa 3000
[0132] taccccaagc tcgaaagcga gttcgtttac ggegattaca aggtctacga cgttcgaaag 3060
[0133] atgattgcca agtccgaaca ggagattgge aaggctactg ccaagtactt cttttactce 3120
[0134] aacatcatga actttttcaa gaccgagatc accttggcca acggagagat tcgaaagaga 3180
[0135] ccacttatcg agaccaacgg cgaaactgga gagatcgtgt gggacaaggg tcgagacttt 3240
[0136] gcaaccgtgc gaaaggttct gtcgatgcct caggtcaaca tcgtcaagaa aaccgaggtt 3300
[0137] cagactggcg gattctccaa ggagtcgatt ctgcccaage gaaactccga caagctcate 3360
[0138] gctcgaaaga aagactggga tcccaagaaa tacggtgget tcgattctce taccgtcgece 3420
[0139] tattccgtge ttgtcgttge gaaggtcgag aagggcaagt ccaaaaaget caagtccgte 3480
[0140] aaggagctgc tcggaattac catcatggag cgatcgaget tcgagaagaa tcccatcgac 3540
[0141] ttcttggaag ccaagggtta caaggaggtc aagaaagacc tcattatcaa gctgcccaag 3600
[0142] tactctctgt tcgaactgga gaacggtcga aagcgtatge tcgectccge tggegagetg 3660
[0143] cagaagggaa acgagcttge cttgecttcg aagtacgtca actttctcta tctggettet 3720
[0144] cactacgaga agctcaaggg ttctcccgag gacaacgaac agaagcaact cttcgttgag 3780
[0145] cagcacaaac attacctcga cgagattatc gagcagattt ccgagttttc gaagcgagtc 3840
[0146] atcctggetg atgccaactt ggacaaggtg ctctctgect acaacaagca tcgggacaaa 3900
[0147] cccattcgag aacaggcgga gaacatcatt cacctgttta ctcttaccaa cctgggtget 3960
[0148] cctgcagett tcaagtactt cgataccact atcgaccgaa agcggtacac atccaccaag 4020
[0149] gaggttctcg atgccaccet gattcaccag tccatcactg gectgtacga gacccgaatce 4080
[0150] gacctgtctc agettggtgg cgactaa 4107
[0151]  <210> 10

[0152]  <211> 4140

[0153]  <212> DNA

[0154]  <213> A TLJ7%l

[0155]  <220>

[0156]  <223> HATNLSIHILIKEEIK i Cas9

[0157]  <400> 10

[0158] atggacaaga aatactccat cggcctggac attggaacca actctgtcgg ctgggetgte 60
[0159] atcaccgacg agtacaaggt gccctccaag aaattcaagg tcctcggaaa caccgatcga 120
[0160] cactccatca agaaaaacct cattggtgec ctgttgttcg attctggega gactgecgaa 180
[0161] gctaccagac tcaagcgaac tgctcggega cgttacacce gacggaagaa ccgaatctge 240
[0162] tacctgcagg agatcttttc caacgagatg gccaaggtgg acgattcgtt ctttcatcga 300
[0163] ctggaggaat ccttcctegt cgaggaagac aagaaacacg agcgtcatcc catctttgge 360
[0164] aacattgtgg acgaggttge ttaccacgag aagtatccta ccatctacca cctgcgaaag 420
[0165] aaactcgtcg attccaccga caaggeggat ctcagactta tctacctcge tctggcacac 480
[0166] atgatcaagt ttcgaggtca tttcctcatc gagggcecgatc tcaatcccga caacagcecgat 540
[0167] gtggacaagc tgttcattca gctcgttcag acctacaacc agetgttcga ggaaaaccce 600
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[0168] atcaatgcct ccggagtcga tgcaaaggece atcttgtctg ctecgactctc gaagagcaga 660
[0169] cgactggaga acctcattgec ccaacttcct ggcgagaaaa agaacggact gtttggcaac 720
[0170] ctcattgecee tttetcttgg tctcacacce aacttcaagt ccaacttcga tctggeggag 780
[0171] gacgccaagc tccagctgtc caaggacacc tacgacgatg acctcgacaa cctgettgea 840
[0172] cagattggcg atcagtacgc cgacctgttt ctcgetgeca agaaccttte ggatgetatt 900
[0173] ctcttgtctg acattctgeg agtcaacacc gagatcacaa aggctcccct ttetgectec 960
[0174] atgatcaagc gatacgacga gcaccatcag gatctcacac tgctcaagge tcttgtcega 1020
[0175] cagcaactgc ccgagaagta caaggagatc tttttcgatc agtcgaagaa cggctacget 1080
[0176] ggatacatcg acggcggage ctctcaggaa gagttctaca agttcatcaa gccaattcte 1140
[0177] gagaagatgg acggaaccga ggaactgctt gtcaagctca atcgagagga tctgecttegg 1200
[0178] aagcaacgaa ccttcgacaa cggcagcatt cctcatcaga tccacctcgg tgagctgcac 1260
[0179] gccattctte gacgtcagga agacttctac ccctttctca aggacaaccg agagaagatc 1320
[0180] gagaagattc ttacctttcg aatcccctac tatgttggtc ctcttgecag aggaaactct 1380
[0181] cgatttgett ggatgactcg aaagtccgag gaaaccatca ctccctggaa cttcgaggaa 1440
[0182] gtcgtggaca agggtgcctc tgcacagtce ttcatcgage gaatgaccaa cttcgacaag 1500
[0183] aatctgccca acgagaaggt tcttcccaag cattcgetge tctacgagta ctttacagte 1560
[0184] tacaacgaac tcaccaaagt caagtacgtt accgagggaa tgcgaaagcc tgccttcttg 1620
[0185] tctggcgaac agaagaaagc cattgtcgat ctcctgttca agaccaaccg aaaggtcact 1680
[0186] gttaagcagec tcaaggagga ctacttcaag aaaatcgagt gtttcgacag cgtcgagatt 1740
[0187] tccggagttg aggaccgatt caacgcctct ttgggecacct atcacgatct gctcaagatt 1800
[0188] atcaaggaca aggattttct cgacaacgag gaaaacgagg acattctgga ggacatcgtg 1860
[0189] ctcactctta ccctgttcga agatcgggag atgatcgagg aacgactcaa gacatacget 1920
[0190] cacctgttcg acgacaaggt catgaaacaa ctcaagcgac gtagatacac cggctgggga 1980
[0191] agactttcgc gaaagctcat caacggcatc agagacaagc agtccggaaa gaccattctg 2040
[0192] gactttctca agtccgatgg ctttgeccaac cgaaacttca tgcagctcat tcacgacgat 2100
[0193] tctcttacct tcaaggagga catccagaag gcacaagtgt ccggtcaggg cgacagettg 2160
[0194] cacgaacata ttgccaacct ggctggttcg ccagccatca agaaaggcat tctccagact 2220
[0195] gtcaaggttg tcgacgagct ggtgaaggtc atgggacgtc acaagcccga gaacattgtg 2280
[0196] atcgagatgg ccagagagaa ccagacaact caaaagggtc agaaaaactc gcgagagegg 2340
[0197] atgaagcgaa tcgaggaagg catcaaggag ctgggatccc agattctcaa ggagcatccce 2400
[0198] gtcgagaaca ctcaactgca gaacgagaag ctgtatctct actatctgca gaatggtcga 2460
[0199] gacatgtacg tggatcagga actggacatc aatcgtctca gcgactacga tgtggaccac 2520
[0200] attgtcccte aatcctttect caaggacgat tctatcgaca acaaggtcct tacacgatcc 2580
[0201] gacaagaaca gaggcaagtc ggacaacgtt cccagcgaag aggtggtcaa aaagatgaag 2640
[0202] aactactggc gacagctgct caacgccaag ctcattaccc agcgaaagtt cgacaatctt 2700
[0203] accaaggccg agcgaggegg tctgtceccgag ctcgacaagg ctggettcat caagegtcaa 2760
[0204] ctcgtcgaga ccagacagat cacaaagcac gtcgcacaga ttctcgattc tcggatgaac 2820
[0205] accaagtacg acgagaacga caagctcatc cgagaggtca aggtgattac tctcaagtcc 2880
[0206] aaactggtct ccgatttccg aaaggacttt cagttctaca aggtgcgaga gatcaacaat 2940
[0207] taccaccatg cccacgatgec ttacctcaac gccgtegttg gecactgeget catcaagaaa 3000
[0208] taccccaage tcgaaagcga gttcgtttac ggegattaca aggtctacga cgttcgaaag 3060
[0209] atgattgcca agtccgaaca ggagattgge aaggctactg ccaagtactt cttttactce 3120
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[0210] aacatcatga actttttcaa gaccgagatc accttggcca acggagagat tcgaaagaga 3180
[0211] ccacttatcg agaccaacgg cgaaactgga gagatcgtgt gggacaaggg tcgagacttt 3240
[0212] gcaaccgtge gaaaggttct gtcgatgect caggtcaaca tcgtcaagaa aaccgaggtt 3300
[0213] cagactggcg gattctccaa ggagtcgatt ctgcccaage gaaactccga caagctcatce 3360
[0214] gctcgaaaga aagactggga tcccaagaaa tacggtgget tcgattctce taccgtegece 3420
[0215] tattccgtge ttgtecgttge gaaggtcgag aagggcaagt ccaaaaagcet caagtccgte 3480
[0216] aaggagctge tcggaattac catcatggag cgatcgagect tcgagaagaa tcccatcgac 3540
[0217] ttcttggaag ccaagggtta caaggaggtc aagaaagacc tcattatcaa gctgcccaag 3600
[0218] tactctctgt tcgaactgga gaacggtcga aagcgtatge tcgectcege tggegagetg 3660
[0219] cagaagggaa acgagcttge cttgecttcg aagtacgtca actttctcta tctggettet 3720
[0220] cactacgaga agctcaaggg ttctcccgag gacaacgaac agaagcaact cttcgttgag 3780
[0221] cagcacaaac attacctcga cgagattatc gagcagattt ccgagttttc gaagcgagtc 3840
[0222] atcctggctg atgccaactt ggacaaggtg ctctctgect acaacaagea tcgggacaaa 3900
[0223] cccattcgag aacaggcgga gaacatcatt cacctgttta ctcttaccaa cctgggtget 3960
[0224] cctgcagett tcaagtactt cgataccact atcgaccgaa agcggtacac atccaccaag 4020
[0225] gaggttcteg atgecaccet gattcaccag tccatcactg gectgtacga gacccgaatce 4080
[0226] gacctgtctc agettggtgg cgactccaga gecgatccca agaaaaageg aaaggtctaa 4140
[0227] <210> 11

[0228] <211> 1379

[0229] <212> PRT

[0230] <213> A TJF%l

[0231]  <220>

[0232]  <223> HAGNLSHIMLIkEERK R Cas9

[0233]  <400> 11

[0234] Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val

[0235] 1 5 10 15

[0236] Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe

[0237] 20 25 30

[0238] Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile

[0239] 35 40 45

[0240] Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu

[0241] 50 55 60

[0242] Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys

[0243] 65 70 75 80

[0244] Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser

[0245] 85 90 95

[0246] Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys

[0247] 100 105 110

[0248] His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr

[0249] 115 120 125

[0250] His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp

[0251] 130 135 140
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[0252] Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His
[0253] 145 150 155 160
[0254] Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro
[0255] 165 170 175
[0256] Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr
[0257] 180 185 190

[0258] Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala
[0259] 195 200 205

[0260] Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn
[0261] 210 215 220

[0262] Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn
[0263] 225 230 235 240
[0264] Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe
[0265] 245 250 255
[0266] Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp
[0267] 260 265 270

[0268] Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp
[0269] 275 280 285

[0270] Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp
[0271] 290 295 300

[0272] Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser
[0273] 305 310 315 320
[0274] Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys
[0275] 325 330 335
[0276] Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe
[0277] 340 345 350

[0278] Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser
[0279] 355 360 365

[0280] Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp
[0281] 370 375 380

[0282] Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg
[0283] 385 390 395 400
[0284] Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu
[0285] 405 410 415
[0286] Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe
[0287] 420 425 430

[0288] Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile
[0289] 435 440 445

[0290] Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp
[0291] 450 455 460

[0292] Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu
[0293] 465 470 475 480
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[0294] Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr
[0295] 485 490 495
[0296] Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser
[0297] 500 505 510

[0298] Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys
[0299] 515 520 525

[0300] Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln
[0301] 530 535 540

[0302] Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr
[0303] 545 550 555 560
[0304] Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp
[0305] 565 570 575
[0306] Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly
[0307] 580 585 590

[0308] Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp
[0309] 595 600 605

[0310] Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr
[0311] 610 615 620

[0312] Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala
[0313] 625 630 635 640
[0314] His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr
[0315] 645 650 655
[0316] Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp
[0317] 660 665 670

[0318] Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe
[0319] 675 680 685

[0320] Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe
[0321] 690 695 700

[0322] Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu
[0323] 705 710 715 720
[0324] His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly
[0325] 725 730 735
[0326] Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly
[0327] 740 745 750

[0328] Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln
[0329] 755 760 765

[0330] Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile
[0331] 770 775 780

[0332] Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro
[0333] 785 790 795 800
[0334] Val Glu Asn Thr GIn Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu
[0335] 805 810 815
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[0336] Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg
[0337] 820 825 830

[0338] Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys
[0339] 835 840 845

[0340] Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg
[0341] 850 855 860

[0342] Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys
[0343] 865 870 875 880
[0344] Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys
[0345] 885 890 895
[0346] Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp
[0347] 900 905 910

[0348] Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr
[0349] 915 920 925

[0350] Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp
[0351] 930 935 940

[0352] Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser
[0353] 945 950 955 960
[0354] Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg
[0355] 965 970 975
[0356] Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
[0357] 980 985 990

[0358] Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe
[0359] 995 1000 1005

[0360] Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala
[0361] 1010 1015 1020

[0362] Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe
[0363] 1025 1030 1035

[0364] Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala
[0365] 1040 1045 1050

[0366] Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu
[0367] 1055 1060 1065

[0368] Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val
[0369] 1070 1075 1080

[0370] Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr
[0371] 1085 1090 1095

[0372] Glu Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys
[0373] 1100 1105 1110

[0374] Arg Asn Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro
[0375] 1115 1120 1125

[0376] Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val
[0377] 1130 1135 1140
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[0378] Leu Val Val Ala Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys
[0379] 1145 1150 1155
[0380] Ser Val Lys Glu Leu Leu Gly 1Ile Thr Ile Met Glu Arg Ser Ser
[0381] 1160 1165 1170
[0382] Phe Glu Lys Asn Pro Ile Asp Phe Leu Glu Ala Lys Gly Tyr Lys
[0383] 1175 1180 1185
[0384] Glu Val Lys Lys Asp Leu Ile Ile Lys Leu Pro Lys Tyr Ser Leu
[0385] 1190 1195 1200
[0386] Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser Ala Gly
[0387] 1205 1210 1215
[0388] Glu Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr Val
[0389] 1220 1225 1230
[0390] Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser
[0391] 1235 1240 1245
[0392] Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu Gln His Lys
[0393] 1250 1255 1260
[0394] His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe Ser Lys
[0395] 1265 1270 1275
[0396] Arg Val TIle Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala
[0397] 1280 1285 1290
[0398] Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn
[0399] 1295 1300 1305
[0400] Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala
[0401] 1310 1315 1320
[0402] Phe Lys Tyr Phe Asp Thr Thr 1Ile Asp Arg Lys Arg Tyr Thr Ser
[0403] 1325 1330 1335
[0404] Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr
[0405] 1340 1345 1350
[0406] Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp
[0407] 1355 1360 1365
[0408] Ser Arg Ala Asp Pro Lys Lys Lys Arg Lys Val
[0409] 1370 1375
[0410] <210> 12
[0411] <211> 543
[0412]  <212> DNA
[0413]  <213> fARNRUBICEEE)
[0414]  <400> 12
[0415] tcgacgttta aaccatcatc taagggcctc aaaactacct cggaactgcet gegcectgatct 60
[0416] ggacaccaca gaggttccga gcactttagg ttgcaccaaa tgtcccacca ggtgeaggea 120
[0417] gaaaacgctg gaacagcgtg tacagtttgt cttaacaaaa agtgagggcg ctgaggtcga 180
[0418] gcagggtggt gtgacttgtt atagccttta gagctgegaa agecgegtatg gatttggete 240
[0419] atcaggccag attgagggtc tgtggacaca tgtcatgtta gtgtacttca atcgeccect 300

79



FF

5l %R

CN 107002020 B 11/164 5T
[0420] ggatatagcc ccgacaatag gccgtggeet catttttttg ccttecgecac attteccattg 360
[0421] ctcggtacce acaccttget tctecctgecac ttgccaacct taatactggt ttacattgac 420
[0422] caacatctta caagcggggg gettgtctag ggtatatata aacagtgget ctcccaatceg 480
[0423] gttgccagte tcttttttee tttctttcec cacagattcg aaatctaaac tacacatcac 540
[0424] acc 543
[0425] <210> 13

[0426] <211> 4683

[0427] <212> DNA

[0428] <213> A T4

[0429]  <220>

[0430] <223> Cas9-NLSFix&

[0431]  <400> 13

[0432] tcgacgttta aaccatcatc taagggcctc aaaactacct cggaactget gegetgatct 60
[0433] ggacaccaca gaggttccga gcactttagg ttgcaccaaa tgtcccacca ggtgcaggea 120
[0434] gaaaacgctg gaacagcgtg tacagtttgt cttaacaaaa agtgagggcg ctgaggtcega 180
[0435] gcagggtggt gtgacttgtt atagccttta gagctgecgaa agegegtatg gatttggete 240
[0436] atcaggccag attgagggtc tgtggacaca tgtcatgtta gtgtacttca atcgeccect 300
[0437] ggatatagcc ccgacaatag gccgtggeet catttttttg ccttecgeac atttccattg 360
[0438] ctcggtacce acaccttget tctcctgeac ttgccaacct taatactggt ttacattgac 420
[0439] caacatctta caagcggggg gettgtectag ggtatatata aacagtgget ctcccaateg 480
[0440] gttgccagtc tcttttttee tttectttcec cacagattcg aaatctaaac tacacatcac 540
[0441] accatggaca agaaatactc catcggcctg gacattggaa ccaactctgt cggectggget 600
[0442] gtcatcaccg acgagtacaa ggtgccctee aagaaattca aggtcctcgg aaacaccgat 660
[0443] cgacactcca tcaagaaaaa cctcattggt gccctgttgt tcgattctgg cgagactgec 720
[0444] gaagctacca gactcaagcg aactgctcgg cgacgttaca cccgacggaa gaaccgaatce 780
[0445] tgctacctge aggagatctt ttccaacgag atggccaagg tggacgattc gttctttcat 840
[0446] cgactggagg aatccttcct cgtcgaggaa gacaagaaac acgagcgtca tcccatcttt 900
[0447] ggcaacattg tggacgaggt tgcttaccac gagaagtatc ctaccatcta ccacctgega 960
[0448] aagaaactcg tcgattccac cgacaaggeg gatctcagac ttatctacct cgetctggea 1020
[0449] cacatgatca agtttcgagg tcatttcctc atcgagggeg atctcaatcc cgacaacage 1080
[0450] gatgtggaca agctgttcat tcagctcgtt cagacctaca accagetgtt cgaggaaaac 1140
[0451] cccatcaatg cctccggagt cgatgcaaag gceccatcttgt ctgetecgact ctcgaagage 1200
[0452] agacgactgg agaacctcat tgcccaactt cctggcgaga aaaagaacgg actgtttggc 1260
[0453] aacctcattg ccctttetet tggtctcaca cccaacttca agtccaactt cgatctggeg 1320
[0454] gaggacgcca agctccaget gtccaaggac acctacgacg atgacctcga caacctgett 1380
[0455] gcacagattg gcgatcagta cgccgacctg tttctcgetg ccaagaacct ttcggatget 1440
[0456] attctcttgt ctgacattct gcgagtcaac accgagatca caaaggctcc cctttetgece 1500
[0457] tccatgatca agcgatacga cgagcaccat caggatctca cactgctcaa ggctcttgte 1560
[0458] cgacagcaac tgcccgagaa gtacaaggag atctttttcg atcagtcgaa gaacggctac 1620
[0459] gctggataca tcgacggegg agectctcag gaagagttct acaagttcat caagccaatt 1680
[0460] ctcgagaaga tggacggaac cgaggaactg cttgtcaage tcaatcgaga ggatctgett 1740
[0461] cggaagcaac gaaccttcga caacggcage attcctcatc agatccacct cggtgagetg 1800
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[0462] cacgccattc ttcgacgtca ggaagacttc tacccctttc tcaaggacaa ccgagagaag 1860
[0463] atcgagaaga ttcttacctt tcgaatcccc tactatgttg gtcctcttge cagaggaaac 1920
[0464] tctcgatttg cttggatgac tcgaaagtcc gaggaaacca tcactccctg gaacttcgag 1980
[0465] gaagtcgtgg acaagggtgc ctctgeacag tccttcatcg agcgaatgac caacttcgac 2040
[0466] aagaatctgc ccaacgagaa ggttcttccc aagcattcge tgctctacga gtactttaca 2100
[0467] gtctacaacg aactcaccaa agtcaagtac gttaccgagg gaatgcgaaa gectgectte 2160
[0468] ttgtctggcg aacagaagaa agccattgtc gatctcctgt tcaagaccaa ccgaaaggtc 220
[0469] actgttaagc agctcaagga ggactacttc aagaaaatcg agtgtttcga cagcgtcgag 2280
[0470] atttccggag ttgaggaccg attcaacgec tctttgggea cctatcacga tctgetcaag 2340
[0471] attatcaagg acaaggattt tctcgacaac gaggaaaacg aggacattct ggaggacatc 2400
[0472] gtgctcactc ttaccctgtt cgaagatcgg gagatgatcg aggaacgact caagacatac 2460
[0473] gctcacctgt tcgacgacaa ggtcatgaaa caactcaagc gacgtagata caccggetgg 2520
[0474] ggaagacttt cgcgaaagct catcaacggc atcagagaca agcagtccgg aaagaccatt 2580
[0475] ctggactttc tcaagtccga tggctttgee aaccgaaact tcatgcaget cattcacgac 2640
[0476] gattctctta ccttcaagga ggacatccag aaggcacaag tgtccggtca gggegacage 2700
[0477] ttgcacgaac atattgccaa cctggetggt tcgecagceca tcaagaaagg cattctccag 2760
[0478] actgtcaagg ttgtcgacga getggtgaag gtcatgggac gtcacaagee cgagaacatt 2820
[0479] gtgatcgaga tggccagaga gaaccagaca actcaaaagg gtcagaaaaa ctcgegagag 2880
[0480] cggatgaagc gaatcgagga aggcatcaag gagctgggat cccagattct caaggagcat 2940
[0481] cccgtcgaga acactcaact gcagaacgag aagctgtatc tctactatct gcagaatggt 3000
[0482] cgagacatgt acgtggatca ggaactggac atcaatcgtc tcagcgacta cgatgtggac 3060
[0483] cacattgtcc ctcaatcctt tctcaaggac gattctatcg acaacaaggt ccttacacga 3120
[0484] tccgacaaga acagaggcaa gtcggacaac gttcccageg aagaggtggt caaaaagatg 3180
[0485] aagaactact ggcgacagct gctcaacgec aagctcatta cccagcgaaa gttcgacaat 3240
[0486] cttaccaagg ccgagcgagg cggtctgtee gagectcgaca aggetggett catcaagegt 3300
[0487] caactcgtcg agaccagaca gatcacaaag cacgtcgcac agattctcga ttctcggatg 3360
[0488] aacaccaagt acgacgagaa cgacaagctc atccgagagg tcaaggtgat tactctcaag 3420
[0489] tccaaactgg tctccgattt ccgaaaggac tttcagttct acaaggtgeg agagatcaac 3480
[0490] aattaccacc atgcccacga tgcttacctc aacgeccgteg ttggcactge getcatcaag 3540
[0491] aaatacccca agctcgaaag cgagttcgtt tacggcgatt acaaggtcta cgacgttcga 3600
[0492] aagatgattg ccaagtccga acaggagatt ggcaaggcta ctgccaagta cttcttttac 3660
[0493] tccaacatca tgaacttttt caagaccgag atcaccttgg ccaacggaga gattcgaaag 3720
[0494] agaccactta tcgagaccaa cggcgaaact ggagagatcg tgtgggacaa gggtcgagac 3780
[0495] tttgcaaccg tgcgaaaggt tctgtcgatg cctcaggtca acatcgtcaa gaaaaccgag 3840
[0496] gttcagactg gcggattctc caaggagtcg attctgeccca agcgaaactc cgacaagctc 3900
[0497] atcgctcgaa agaaagactg ggatcccaag aaatacggtg gcttcgattce tcctaccgte 3960
[0498] gcctattccg tgettgtegt tgegaaggtc gagaagggea agtccaaaaa getcaagtec 4020
[0499] gtcaaggagc tgctcggaat taccatcatg gagegatcga gettcgagaa gaatcccatce 4080
[0500] gacttcttgg aagccaaggg ttacaaggag gtcaagaaag acctcattat caagctgecc 4140
[0501] aagtactctc tgttcgaact ggagaacggt cgaaagegta tgctegecte cgetggegag 4200
[0502] ctgcagaagg gaaacgagct tgecttgect tcgaagtacg tcaactttct ctatctgget 4260
[0503] tctcactacg agaagctcaa gggttctcce gaggacaacg aacagaagca actcttcgtt 4320
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[0504] gagcagcaca aacattacct cgacgagatt atcgagcaga tttccgagtt ttcgaagcga 4380
[0505] gtcatcctgg ctgatgccaa cttggacaag gtgctctctg cctacaacaa gcatcgggac 4440
[0506] aaacccattc gagaacaggc ggagaacatc attcacctgt ttactcttac caacctgggt 4500
[0507] gctcctgeag ctttcaagta cttcgatacc actatcgacc gaaagcggta cacatccacce 4560
[0508] aaggaggttc tcgatgccac cctgattcac cagtccatca ctggectgta cgagaccega 4620
[0509] atcgacctgt ctcagcttgg tggegactce agagecgatc ccaagaaaaa gegaaaggtc 4680
[0510] taa 4683
[0511] <210> 14

[0512] <211> 10706

[0513] <212> DNA

[0514]  <213> ATLF%I

[0515]  <220>

[0516]  <223> pZUFCas9J5iki

[0517]  <400> 14

[0518] catggacaag aaatactcca tcggcctgga cattggaacc aactctgtcg getgggetgt 60
[0519] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatceg 120
[0520] acactccatc aagaaaaacc tcattggtge cctgttgttc gattctggeg agactgecga 180
[0521] agctaccaga ctcaagcgaa ctgctcggeg acgttacace cgacggaaga accgaatctg 240
[0522] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[0523] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[0524] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgcgaaa 420
[0525] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcg ctctggecaca 480
[0526] catgatcaag tttcgaggtc atttcctcat cgagggecgat ctcaatcccg acaacagega 540
[0527] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccce 600
[0528] catcaatgcc tccggagtcg atgcaaagge catcttgtcet getegactct cgaagagcag 660
[0529] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[0530] cctcattgee ctttetettg gtectcacace caacttcaag tccaacttcg atctggcegga 780
[0531] ggacgccaag ctccagetgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[0532] acagattgge gatcagtacg ccgacctgtt tctcgetgee aagaaccttt cggatgetat 900
[0533] tctcttgtet gacattctge gagtcaacac cgagatcaca aaggctcccece tttectgecte 960
[0534] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
[0535] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[0536] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[0537] cgagaagatg gacggaaccg aggaactget tgtcaagctc aatcgagagg atctgetteg 1200
[0538] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagctgea 1260
[0539] cgccattctt cgacgtcagg aagacttcta ccecctttcte aaggacaacc gagagaagat 1320
[0540] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactc 1380
[0541] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[0542] agtcgtggac aagggtgect ctgecacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[0543] gaatctgcce aacgagaagg ttcttcccaa geattcgetg ctctacgagt actttacagt 1560
[0544] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagce ctgecttett 1620
[0545] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
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[0546] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[0547] ttccggagtt gaggaccgat tcaacgecctc tttgggecacc tatcacgatc tgctcaagat 1800
[0548] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[0549] gctcactctt accctgtteg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[0550] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[0551] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[0552] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[0553] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[0554] gcacgaacat attgccaacc tggctggttc geccageccatc aagaaaggea ttctccagac 2220
[0555] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[0556] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[0557] gatgaagcga atcgaggaag gcatcaagga gctgggatcc cagattctca aggagcatcce 2400
[0558] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[0559] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[0560] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[0561] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[0562] gaactactgg cgacagctge tcaacgccaa getcattacc cagegaaagt tcgacaatct 2700
[0563] taccaaggcc gagcgaggeg gtectgteccga getcgacaag getggettca tcaagegtca 2760
[0564] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[0565] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[0566] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[0567] ttaccaccat gcccacgatg cttacctcaa cgcecgtegtt ggecactgege tcatcaagaa 3000
[0568] ataccccaag ctcgaaagcg agttcgttta cggecgattac aaggtctacg acgttcgaaa 3060
[0569] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttactce 3120
[0570] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[0571] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[0572] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[0573] tcagactggce ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[0574] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattcte ctaccgtege 3420
[0575] ctattccgtg cttgtegttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccgt 3480
[0576] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[0577] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[0578] gtactctctg ttcgaactgg agaacggtcg aaagegtatg ctcgectceg ctggegaget 3660
[0579] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[0580] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[0581] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[0582] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[0583] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[0584] tcctgcaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[0585] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[0586] cgacctgtcet cagettggtg gecgactccag agecgatccc aagaaaaage gaaaggtcta 4140
[0587] agcggccgea agtgtggatg gggaagtgag tgcccggttc tgtgtgecaca attggcaatce 4200
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[0588] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[0589] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[0590] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[0591] gctagtgctc ttactcgtac agtgtgcaat actgegtatc atagtctttg atgtatatcg 4440
[0592] tattcattca tgttagttge gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[0593] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gecegettte cagtcgggaa 4560
[0594] acctgtcgtg ccagctgeat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[0595] ttgggegete tteegettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[0596] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[0597] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[0598] tgetggegtt tttccatagg ctcecgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[0599] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[0600] ccctecgtgeg ctectectgtt cegaccetge cgettaccgg atacctgtee gectttetece 4980
[0601] cttcgggaag cgtggegett tctcataget cacgctgtag gtatctcagt tcggtgtagg 5040
[0602] tcgttegete caagetggge tgtgtgecacg aacccceegt tcageccgac cgetgegecet 5100
[0603] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[0604] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgetaca gagttcttga 5220
[0605] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[0606] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[0607] gtagcggtgg tttttttgtt tgcaagcage agattacgcg cagaaaaaaa ggatctcaag 5400
[0608] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[0609] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[0610] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[0611] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgecctgac 5640
[0612] tcceegtegt gtagataact acgatacggg agggettacc atctggecee agtgetgceaa 5700
[0613] tgataccgcg agacccacgc tcaccggctc cagatttatc agcaataaac cagccagecg 5760
[0614] gaagggccga gecgcagaagt ggtcctgecaa ctttatccge cteccatccag tctattaatt 5820
[0615] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[0616] ttgctacagg catcgtggtg tcacgctegt cgtttggtat ggettcatte ageteceggtt 5940
[0617] cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaagecg gttagectcct 6000
[0618] tcggtectee gatcgttgtc agaagtaagt tggeccgeagt gttatcactc atggttatgg 6060
[0619] cagcactgca taattctctt actgtcatge catccgtaag atgecttttct gtgactggtg 6120
[0620] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgceccgg 6180
[0621] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[0622] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcc agttcgatgt 6300
[0623] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[0624] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcegaca cggaaatgtt 6420
[0625] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[0626] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[0627] ttcccecgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[0628] tggttacgeg cagecgtgacc gctacacttg ccagegecct agegeceget cctttegett 6660
[0629] tcttecectte ctttetegee acgttegecg gettteceeg tcaagetcta aatcggggge 6720
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[0630] tccetttagg gtteccgattt agtgetttac ggecacctcga ccccaaaaaa cttgattagg 6780
[0631] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgecet ttgacgttgg 6840
[0632] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[0633] cggtctattc ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg 6960
[0634] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[0635] ttcgccattc aggectgegeca actgttggga agggegatcg gtgegggeet cttegetatt 7080
[0636] acgccagetg gecgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[0637] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[0638] cgaattgggt accgggccee ccctcgaggt cgatggtgte gataagettg atatcgaatt 7260
[0639] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgece 7320
[0640] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[0641] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[0642] atagacagac tccatctgcc gectccaact gatgttctca atatttaagg ggtcatcteg 7500
[0643] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[0644] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[0645] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[0646] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[0647] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[0648] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[0649] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[0650] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[0651] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[0652] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[0653] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[0654] acataaaggt attttgattt aattttttge ttaaattcaa tcccccctecg ttcagtgtca 8220
[0655] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[0656] aatcgtattt ccaggttaga cgttccgcag aatctagaat geggtatgeg gtacattgtt 8340
[0657] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[0658] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[0659] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[0660] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[0661] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[0662] cggatgctca atcgatttcg acagtaatta attaagtcat acacaagtca gctttctteg 8700
[0663] agcctcatat aagtataagt agttcaacgt attagcactg tacccagcat ctccgtatcg 8760
[0664] agaaacacaa caacatgccc cattggacag atcatgcgga tacacaggtt gtgcagtatc 8820
[0665] atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag cgctccatac 8880
[0666] ttgcacgctc tctatataca cagttaaatt acatatccat agtctaacct ctaacagtta 8940
[0667] atcttctggt aagcctccca gecagectte tggtatcget tggectccte aataggatcet 9000
[0668] cggttctgge cgtacagacc tcggecgaca attatgatat ccgttccggt agacatgaca 9060
[0669] tcctcaacag ttcggtactg ctgtccgaga gegtctecet tgtcgtcaag acccacceceg 9120
[0670] ggggtcagaa taagccagtc ctcagagtcg cccttaggtc ggttctggge aatgaageca 9180
[0671] accacaaact cggggtcgga tcgggcaage tcaatggtct gettggagta ctcgecagtg 9240
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[0672] gccagagage ccttgcaaga cagctcggece agcatgageca gacctctgge cagetteteg 9300
[0673] ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga gacgtcctee 9360
[0674] ttcttctgtt cagagacagt ttcctcggeca ccagetcgea ggeccagecaat gattceggtt 9420
[0675] ccgggtacac cgtgggcgtt ggtgatatcg gaccactcgg cgattcggtg acaccggtac 9480
[0676] tggtgettga cagtgttgec aatatctgeg aactttctgt cctcgaacag gaagaaaccg 9540
[0677] tgcttaagag caagttcctt gagggggage acagtgecgg cgtaggtgaa gtcgtcaatg 9600
[0678] atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge aagctcaatg 9660
[0679] agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttctt ggctgecacg 9720
[0680] agcttgagca ctcgagcecgge aaaggeggac ttgtggacgt tagctcgage ttcgtaggag 9780
[0681] ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact ttttatcgga 9840
[0682] accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag ttgaacttat 9900
[0683] agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat ggctctctgg 9960
[0684] gcgtcgectt tgccgacaaa aatgtgatca tgatgaaage cagcaatgac gttgcagetg 10020
[0685] atattgttgt cggccaaccg cgccgaaaac gcagetgtca gacccacage ctccaacgaa 10080
[0686] gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc caaaggcgge 10140
[0687] aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg cctcaaaact 10200
[0688] acctcggaac tgctgegetg atctggacac cacagaggtt ccgagecactt taggttgeac 10260
[0689] caaatgtccc accaggtgca ggcagaaaac getggaacag cgtgtacagt ttgtcttaac 10320
[0690] aaaaagtgag ggcgctgagg tcgagcaggg tggtgtgact tgttatagee tttagagetg 10380
[0691] cgaaagcgcg tatggatttg gctcatcagg ccagattgag ggtctgtgga cacatgtcat 10440
[0692] gttagtgtac ttcaatcgcc ccctggatat agccccgaca ataggecegtg gectcatttt 10500
[0693] tttgeettee geacatttcee attgeteggt acccacacct tgettctect gecacttgeca 10560
[0694] accttaatac tggtttacat tgaccaacat cttacaagcg gggggcttgt ctagggtata 10620
[0695] tataaacagt ggctctccca atcggttgee agtctetttt ttecctttett tccccacaga 10680
[0696] ttcgaaatct aaactacaca tcacac 10706
[0697]  <210> 15

[0698] <211> 43

[0699] <212> RNA

[0700] <213> AN T4

[0701]  <220>

[0702]  <223> 4k (HID K%

[0703]  <220>

[0704] <221> misc feature

[0705] <222> (1)..(6)

[0706]  <223> n = A.C.UEKG

[0707]  <400> 15

[0708] nnnnnncuga ugaguccgug aggacgaaac gaguaagcuc guc 43
[0709] <210> 16

[0710] <211> 68

[0711]  <212> RNA

[0712]  <213> T HIHFRINE

[0713]  <400> 16
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[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]
[0741]
[0742]
[0743]
[0744]
[0745]
[0746]
[0747]
[0748]
[0749]
[0750]
[0751]
[0752]
[0753]
[0754]
[0755]

ggcecggeaug gucccagecu ccucgeugge geeggeuggg caacaugeuu cggeauggeg 60

aaugggac
210> 17
211> 20
<212> DNA
213> f#fg
<400> 17
tcaaacgatt
<210> 18
211> 760
<212> DNA
213> AL
220>
223>
<400> 18
tcgacgttta
ggacaccaca
gaaaacgctg
gcagggtggt
atcaggccag
ggatatagcc
ctcggtaccce
caacatctta
gttgccagtce
accatggttt
cccacccteg
tgaaaaagtg
gcgeeggetg
<210> 19
211> 6793
<212> DNA
213> AT
220>

223> pRF3
<400> 19
catggtttga
caccctegtt
aaaaagtggce
geeggetggg
gtggatggeg
ttcaacacag

gtttgacact

HR PG )

acccaccctce

Fr 3]

RGRZFE X &

aaccatcatc
gaggttccga
gaacagcgtg
gtgacttgtt
attgagggtce
ccgacaatag
acaccttget
caagcgggss
tettttttee
gactgatgag
ttttagagct
gcaccgagtc

ggcaacatgc

b2l

8 i

ctgatgagtc
ttagagctag
accgagtcgg
caacatgctt
aagtgagtgc
ggatatagcg
tgagaatgta

taagggcctce
gcactttagg
tacagtttgt
atagccttta
tgtggacaca
gcegtggecet
tctcetgeac
gcttgtctag
tttetttecee
tccgtgagga
agaaatagca
ggtggtgett
ttcggcatgg

cgtgaggacg
aaatagcaag
tggtgetttt
cggcatggeg
ccggttetgt
agctacgtgg

cgatacaagc

aaaactacct
ttgcaccaaa
cttaacaaaa
gagctgcgaa
tgtcatgtta
catttttttg
ttgccaacct
ggtatatata
cacagattcg
cgaaacgagt
agttaaaata
ttggcceggea
cgaatgggac

aaacgagtaa
ttaaaataag
ggccggeatg
aatgggacaa
gtgcacaatt
tggtgcgagg

actgtccaag

87

cggaactgcet
tgtcccacca
agtgagggcg
agcgecgtatg
gtgtacttca
cctteegeac
taatactggt
aacagtggct
aaatctaaac
aagctcgtet
aggctagtcce
tggtcccage

gctegtetea
gctagtcegt
gtcccagect
gettgggggce
ggcaatccaa
atatagcaac

tacaatacta

gcgetgatet
ggtgcaggca
ctgaggtcga
gatttggctce
atcgccccecet
atttccattg
ttacattgac
ctcccaatceg
tacacatcac
caaacgatta
gttatcaact
ctectegetg

aacgattacc
tatcaacttg
cctegetgge
ggccgcaagt
gatggatgga
ggatatttat

aacatactgt
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180
240
300
360
420
480
540
600
660
720
760
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180
240
300
360
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[0756] acatactcat actcgtaccc gggcaacggt ttcacttgag tgcagtgget agtgetctta 480
[0757] ctcgtacagt gtgcaatact gcgtatcata gtctttgatg tatatcgtat tcattcatgt 540
[0758] tagttgcgta cgagccggaa gcataaagtg taaagcctgg ggtgectaat gagtgagceta 600
[0759] actcacatta attgcgttgc gctcactgee cgetttccag tcgggaaace tgtegtgeca 660
[0760] gctgecattaa tgaatcggee aacgegeggg gagaggeggt ttgegtattg ggegetette 720
[0761] cgcttccteg ctcactgact cgetgegete ggtegttegg ctgeggegag cggtatcage 780
[0762] tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat 840
[0763] gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag geccgegttge tggegttttt 900
[0764] ccataggctc cgeccccctg acgagcatca caaaaatcga cgectcaagtc agaggtggeg 960
[0765] aaacccgaca ggactataaa gataccaggc gtttcccecet ggaagctcce tcgtgegete 1020
[0766] tcctgtteeg accetgecge ttaccggata cctgteegee tttecteectt cgggaagegt 1080
[0767] ggcgetttet catagetcac getgtaggta tctcagttcg gtgtaggtcg ttcgeteccaa 1140
[0768] gctgggetgt gtgcacgaac cccecgtteca geccgaccge tgegecttat ceggtaacta 1200
[0769] tcgtcttgag tccaacccgg taagacacga cttatcgcecca ctggcagecag ccactggtaa 1260
[0770] caggattagc agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa 1320
[0771] ctacggctac actagaagga cagtatttgg tatctgeget ctgetgaage cagttacctt 1380
[0772] cggaaaaaga gttggtagct cttgatccgg caaacaaacc accgetggta geggtggttt 1440
[0773] ttttgtttge aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat 1500
[0774] cttttctacg gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat 1560
[0775] gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc 1620
[0776] aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc 1680
[0777] acctatctca gcgatctgtc tatttcgttc atccatagtt gecctgactce ccgtegtgta 1740
[0778] gataactacg atacgggagg gcttaccatc tggccccagt getgcaatga taccgcgaga 1800
[0779] cccacgcectca ccggeteccag atttatcage aataaaccag ccagcecggaa gggecgageg 1860
[0780] cagaagtggt cctgcaactt tatccgecte catccagtcet attaattgtt gecgggaage 1920
[0781] tagagtaagt agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat 1980
[0782] cgtggtgtca cgctegtegt ttggtatgge ttcattcage tccggttece aacgatcaag 2040
[0783] gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt agctcctteg gtectecgat 2100
[0784] cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa 2160
[0785] ttctcttact gtcatgecat ccgtaagatg cttttctgtg actggtgagt actcaaccaa 2220
[0786] gtcattctga gaatagtgta tgcggcgacc gagttgetct tgcccggegt caatacggga 2280
[0787] taataccgcg ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg 2340
[0788] gcgaaaactc tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtge 2400
[0789] acccaactga tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg 2460
[0790] aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact 2520
[0791] cttccttttt caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat 2580
[0792] atttgaatgt atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt 2640
[0793] gccacctgac gecgecctgta geggegeatt aagegeggeg ggtgtggtgg ttacgegeag 2700
[0794] cgtgaccget acacttgeca gegecctage gecegeteet ttegetttet tecettectt 2760
[0795] tctcgecacg ttecgeegget ttcccegtca agetctaaat cgggggetee ctttagggtt 2820
[0796] ccgatttagt gectttacgge acctcgacce caaaaaactt gattagggtg atggttcacg 2880
[0797] tagtgggcca tcgecctgat agacggtttt tcgecctttg acgttggagt ccacgttcett 2940
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[0798] taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg tctattcttt 3000
[0799] tgatttataa gggattttgc cgatttcgge ctattggtta aaaaatgage tgatttaaca 3060
[0800] aaaatttaac gcgaatttta acaaaatatt aacgcttaca atttccattc gccattcagg 3120
[0801] ctgcgcaact gttgggaagg gcgatcggtg cgggcctett cgctattacg ccagetggeg 3180
[0802] aaagggggat gtgctgcaag gecgattaagt tgggtaacge cagggttttce ccagtcacga 3240
[0803] cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga attgggtacc 3300
[0804] gggcceceee tcgaggtcga tggtgtegat aagettgata tcgaattcat gtcacacaaa 3360
[0805] ccgatctteg cctcaaggaa acctaattct acatccgaga gactgceccgag atccagtcta 3420
[0806] cactgattaa ttttcgggcc aataatttaa aaaaatcgtg ttatataata ttatatgtat 3480
[0807] tatatatata catcatgatg atactgacag tcatgtccca ttgctaaata gacagactcc 3540
[0808] atctgccgee tccaactgat gttctcaata tttaaggggt catctcgcat tgtttaataa 3600
[0809] taaacagact ccatctaccg cctccaaatg atgttctcaa aatatattgt atgaacttat 3660
[0810] ttttattact tagtattatt agacaactta cttgctttat gaaaaacact tcctatttag 3720
[0811] gaaacaattt ataatggcag ttcgttcatt taacaattta tgtagaataa atgttataaa 3780
[0812] tgcgtatggg aaatcttaaa tatggatage ataaatgata tctgcattge ctaattcgaa 3840
[0813] atcaacagca acgaaaaaaa tcccttgtac aacataaata gtcatcgaga aatatcaact 3900
[0814] atcaaagaac agctattcac acgttactat tgagattatt attggacgag aatcacacac 3960
[0815] tcaactgtct ttctctcttc tagaaataca ggtacaagta tgtactattc tcattgttca 4020
[0816] tacttctagt catttcatcc cacatattcc ttggatttct ctccaatgaa tgacattcta 4080
[0817] tcttgcaaat tcaacaatta taataagata taccaaagta gcggtatagt ggcaatcaaa 4140
[0818] aagcttctct ggtgtgette tcgtatttat ttttattcta atgatccatt aaaggtatat 4200
[0819] atttatttct tgttatataa tccttttgtt tattacatgg gctggataca taaaggtatt 4260
[0820] ttgatttaat tttttgctta aattcaatcc cccctegttc agtgtcaact gtaatggtag 4320
[0821] gaaattacca tacttttgaa gaagcaaaaa aaatgaaaga aaaaaaaaat cgtatttcca 4380
[0822] ggttagacgt tccgcagaat ctagaatgeg gtatgcggta cattgttctt cgaacgtaaa 4440
[0823] agttgcgctc cctgagatat tgtacatttt tgcttttaca agtacaagta catcgtacaa 4500
[0824] ctatgtacta ctgttgatgc atccacaaca gtttgttttg tttttttttg tttttttttt 4560
[0825] ttctaatgat tcattaccgc tatgtatacc tacttgtact tgtagtaagc cgggttattg 4620
[0826] gcgttcaatt aatcatagac ttatgaatct gcacggtgtg cgetgegagt tacttttage 4680
[0827] ttatgcatge tacttgggtg taatattggg atctgttcgg aaatcaacgg atgctcaatc 4740
[0828] gatttcgaca gtaattaatt aagtcataca caagtcagct ttcttcgage ctcatataag 4800
[0829] tataagtagt tcaacgtatt agcactgtac ccagcatctc cgtatcgaga aacacaacaa 4860
[0830] catgccccat tggacagatc atgcggatac acaggttgtg cagtatcata catactcgat 4920
[0831] cagacaggtc gtctgaccat catacaagct gaacaagcge tccatacttg cacgetctet 4980
[0832] atatacacag ttaaattaca tatccatagt ctaacctcta acagttaatc ttctggtaag 5040
[0833] cctceccagee agecttetgg tatcgettgg cctectcaat aggatctegg ttetggecegt 5100
[0834] acagacctcg gccgacaatt atgatatccg ttccggtaga catgacatcc tcaacagttc 5160
[0835] ggtactgctg tccgagageg tctceccttgt cgtcaagacc caccccegggg gtcagaataa 5220
[0836] gccagtccte agagtcgeec ttaggtcggt tctgggecaat gaagccaacc acaaactcegg 5280
[0837] ggtcggatcg ggcaagctca atggtctget tggagtactc gecagtggee agagagecect 5340
[0838] tgcaagacag ctcggccage atgagcagac ctctggecag cttctegttg ggagagggga 5400
[0839] ctaggaactc cttgtactgg gagttctcgt agtcagagac gtcctcctte ttctgttcag 5460
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[0840] agacagtttc ctcggcacca gctcgecagge cagcaatgat tccggttceccg ggtacaccegt 5520
[0841] gggcgttggt gatatcggac cactcggega ttcggtgaca ccggtactgg tgcttgacag 5580
[0842] tgttgccaat atctgegaac tttctgtect cgaacaggaa gaaaccgtge ttaagagcaa 5640
[0843] gttccttgag ggggagcaca gtgecggegt aggtgaagtc gtcaatgatg tcgatatggg 5700
[0844] ttttgatcat gcacacataa ggtccgacct tatcggcaag ctcaatgage tccttggtgg 5760
[0845] tggtaacatc cagagaagca cacaggttgg ttttcttgge tgccacgage ttgagcactce 5820
[0846] gagcggcaaa ggcggacttg tggacgttag ctcgagettc gtaggaggge attttggtgg 5880
[0847] tgaagaggag actgaaataa atttagtctg cagaactttt tatcggaacc ttatctgggg 5940
[0848] cagtgaagta tatgttatgg taatagttac gagttagttg aacttataga tagactggac 6000
[0849] tatacggcta tcggtccaaa ttagaaagaa cgtcaatggce tctctgggeg tcgectttge 6060
[0850] cgacaaaaat gtgatcatga tgaaagccag caatgacgtt gcagctgata ttgttgtcgg 6120
[0851] ccaaccgcge cgaaaacgca gctgtcagac ccacagectc caacgaagaa tgtatcgtca 6180
[0852] aagtgatcca agcacactca tagttggagt cgtactccaa aggcggcaat gacgagtcag 6240
[0853] acagatactc gtcgacgttt aaaccatcat ctaagggcct caaaactacc tcggaactge 6300
[0854] tgcgetgate tggacaccac agaggttccg agcactttag gttgcaccaa atgtcccacce 6360
[0855] aggtgcaggc agaaaacgct ggaacagegt gtacagtttg tcttaacaaa aagtgaggge 6420
[0856] gctgaggtcg agcagggtgg tgtgacttgt tatagecttt agagctgega aagegegtat 6480
[0857] ggatttgget catcaggcca gattgagggt ctgtggacac atgtcatgtt agtgtactte 6540
[0858] aatcgcccee tggatatage cccgacaata ggeecgtggee tcattttttt gecttecgea 6600
[0859] catttccatt gctcggtacce cacaccttge ttctcctgea cttgeccaace ttaatactgg 6660
[0860] tttacattga ccaacatctt acaagcgggg ggettgtcta gggtatatat aaacagtgge 6720
[0861] tctcccaate ggttgecagt ctetttttte ctttetttee ccacagattc gaaatctaaa 6780
[0862] ctacacatca cac 6793
[0863] <210> 20

[0864] <211> 19

[0865]  <212> DNA

[0866] <213> ANTF41

[0867]  <220>

[0868]  <223> RGRIE[PCRH|Y)

[0869]  <400> 20

[0870] cgagtcagac agatactcg 19
[0871] <210> 21

[0872] <211> 19

[0873] <212> DNA

[0874] <213> ATLF%I

[0875]  <220>

[0876]  <223> RGR/[H/PCR5|4)

[0877]  <400> 21

[0878] ccctgtgttg aatccatcc 19
[0879] <210> 22

[0880] <211> 20

[0881] <212> DNA
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[0882]  <213> f@fHRICIEER]

[0883]  <400> 22

[0884] ggaaggcaca tatggcaagg 20
[0885]  <210> 23

[0886] <211> 21

[0887]  <212> DNA

[0888]  <213> fAlGHRBIGHER)

[0889]  <400> 23

[0890] gtaagagtgg tttgctccag g 21
[0891] <210> 24

[0892] <211> 21

[0893] <212> DNA

[0894]  <213> fRMRHBICEERE

[0895]  <400> 24

[0896] gcacaggtat ttctgecctt ¢ 21
[0897] <210> 25

[0898] <211> 709

[0899] <212> DNA

[0900] <213> A TJF3l

[0901]  <220>

[0902] <223> RGEILEK

[0903]  <400> 25

[0904] tcgacgttta aaccatcatc taagggcctc aaaactacct cggaactget gegetgatct 60
[0905] ggacaccaca gaggttccga gcactttagg ttgcaccaaa tgtcccacca ggtgcaggea 120
[0906] gaaaacgctg gaacagcgtg tacagtttgt cttaacaaaa agtgagggecg ctgaggtcga 180
[0907] gcagggtggt gtgacttgtt atageccttta gagctgegaa agegegtatg gatttggete 240
[0908] atcaggccag attgagggtc tgtggacaca tgtcatgtta gtgtacttca atcgeccect 300
[0909] ggatatagcc ccgacaatag geecgtggeet catttttttg ccttecgeac atttccattg 360
[0910] ctcggtacce acaccttget tctcctgeac ttgecaacct taatactggt ttacattgac 420
[0911] caacatctta caagcggggg gettgtctag ggtatatata aacagtgget ctcccaatcg 480
[0912] gttgccagte tcttttttee tttettteece cacagattcg aaatctaaac tacacatcac 540
[0913] accatggttt gactgatgag tccgtgagga cgaaacgagt aagctcgtct caaacgatta 600
[0914] cccacccteg ttttagaget agaaatagca agttaaaata aggctagtcc gttatcaact 660
[0915] tgaaaaagtg gcaccgagtc ggtgettttt ttttttgttt tttatgtcet 709
[0916] <210> 26

[0917] <211> 10

[0918]  <212> DNA

[0919]  <213> KA

[0920]  <220>

[0921]  <223> ZE-A

[0922]  <400> 26

[0923] aaaaaaaaaa 10
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[0924]
[0925]
[0926]
[0927]
[0928]
[0929]
[0930]
[0931]
[0932]
[0933]
[0934]
[0935]
[0936]
[0937]
[0938]
[0939]
[0940]
[0941]
[0942]
[0943]
[0944]
[0945]
[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]
[0965]

210>
<2115
212>
<213>
220>
223>
<400>

27
10
DNA

AR H

E-T

27

tttttttttt 10

<210>
211>
212>
213>
<220>
223>
<400>

28

100

DNA
NP3

CAN1EZ A5 (AR
28

ccttaacgac cctgeegtet ccatccatce gaccacaatg gaaaagacat gactgaggee 60

cacatccaca tcaaccacac ggcccactcg gatgactcag 100

<210>
211>
212>
213>
<220>
223>
<400>

29

100

DNA
NP3

CANTFE AL LA T AN T 41
29

ctgagtcatc cgagtgggee gtgtggttga tgtggatgtg ggectcagte atgtectttte 60

cattgtggtc ggatggatgg agacggcagg gtcgttaagg 100

<210>
211>
212>
213>
<220>
223>
<400>

30

106

DNA
NP3

CANT g AR it A
30

ccatccatcc gaccacaatg gaaaagacat tttcaaacga ttacccaccc tgatgaactg 60

aggcccacat ccacatcaac cacacggcecc actcggatga ctcaga 106

<210>
<2115
212>
213>
<220>
223>
<400>

31
106
DNA
NLFF4

CAN1 p5 RAFALAK H 4D T 77
31
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[0966] tctgagtcat ccgagtggge cgtgtggttg atgtggatgt gggectcagt tcatcagggt 60
[0967] gggtaatcgt ttgaaaatgt cttttccatt gtggtcggat ggatgg 106
[0968] <210> 32

[0969]  <211> 655

[0970] <212> DNA

[0971]  <213> ATLF%I

[0972]  <220>

[0973]  <223> CANI_Ejffitiki

[0974]  <400> 32

[0975] gggaagcctt gectacgttag gagaagacge acggecgatga tacgggtacc cctcatgaca 60
[0976] tcaatatccg ctgeccectet tgeccagcaag gegtcagecag gtgetttttt cgetatttte 120
[0977] accagaccac agcctttttc cttgtgtcte atcttggatt ccttcaaagg caactcaccg 180
[0978] cacctccgag tcgtgtgaac aatgtaataa taggctattg acttttttcc cacctgttta 240
[0979] gcgceccaaacce caaagcegett ttcgecccca ctgecageccg atggaaggea catatggceaa 300
[0980] gggaaaagtc ttcaggtaat acatgcctge tgcaactata tgtactctga ctcattcect 360
[0981] cagacgtggg tcatagacag ctgttttaaa ccgggcaaat caatctctgt cgcacaggta 420
[0982] tttctgececet tcaaaaccag gttgccacat cagattccat caaagttttt cagactaact 480
[0983] tcaatcttaa acggcatctc acaacaagcg aattggacgg aaaaaaagceg tctatcatta 540
[0984] ccggecaccta tccacactaa gacagtacta aaggacgacg ctccccacga aacgacgttt 600
[0985] cgaccttaac gaccctgceg tctccatcca tccgaccact cccgacgete tetec 655
[0986] <210> 33

[0987] <211> 29

[0988] <212> DNA

[0989] <213> A LF%I

[0990]  <220>

[0991]  <223> TP HECANT L4411 [ PCR 51 4)

[0992]  <400> 33

[0993] gggaagcttg ctacgttagg agaagacgc 29
[0994] <210> 34

[0995] <211> 37

[0996] <212> DNA

[0997] <213> A TJ¥%l

[0998]  <220>

[0999]  <223> FIT-¥ HYCANT A4 i & 17 PCR 5[ 4

[1000] <400> 34

[1001] ggagagagcg tcgggagtgg tcggatggat ggagacg 37
[1002] <210> 35

[1003] <211> 658

[1004]  <212> DNA

[1005] <213> A4

[1006]  <220>

[1007]  <223> CANI Fiffpftidies
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[1008]  <400> 35

[1009] cgtctccate catccgacca ctcececgacge tectetectgg agcaaaccac tcttaccaag 60
[1010] catatagcat atataataac gtattgaatt tattaactga ttgaattgag agtaaagcca 120
[1011] gtagcgttgt acggctgtag ctttttagaa aagtggcaga tgagcgatgg tggatatgaa 180
[1012] agtaccttta cggcatgtag cgacacaaga tcgcttccaa gaactcgaca ttcaagccca 240
[1013] gctcgtacaa gaaaatgaac tagccaatca tatgaactag cacattgaag tcaccgcatc 300
[1014] atctctgttg gaaacgacgce gcatgtactc gtgcgtagta aatccgtate tgtacactceg 360
[1015] aaagattaca gtatgtagta gtagcatgac taacgatgta acgtccaaat aacgctctgt 420
[1016] gcctactcct gtagatgecat tagaccacct gectaacgtct acacgttatg tccgttaget 480
[1017] ccaagattge acttttccet caaagactct getgggttac gtcatggtct ctttegggte 540
[1018] tctggteecgt tectetgeecg cccatatceg cccaggetge tacgatacag gataagctca 600
[1019] taagcttaga ttatttttcc ggaatgacat cacgatgcag tggtggaagg atgtatgg 658
[1020] <210> 36

[1021] <211> 37

[1022] <212> DNA

[1023] <213> ANTF4

[1024]  <220>

[1025]  <223> TP ECANL FIiF(E AR 1) IE [IPCR B[4

[1026] <400> 36

[1027] cgtctccate catccgacca ctececgacge tetcetec 37
[1028] <210> 37

[1029] <211> 22

[1030] <212> DNA

[1031]  <213> ALF%I

[1032]  <220>

[1033]  <223> FF¥ HYCANT FIF (AR (¥ & /I PCR 5[4

[1034]  <400> 37

[1035] ccatacatcc ttccaccact gc 22
[1036] <210> 38

[1037] <211> 1276

[1038] <212> DNA

[1039] <213> A TJ¥%l

[1040]  <220>

[1041]  <223> CANLKHRL Atk

[1042] <400> 38

[1043] gggaagcctt gctacgttag gagaagacgc acggcecgatga tacgggtacc cctcatgaca 60
[1044] tcaatatccg ctgcccctet tgecagcaag gegtcagecag gtgetttttt cgetatttte 120
[1045] accagaccac agcctttttc cttgtgtcte atcttggatt ccttcaaagg caactcaccg 180
[1046] cacctccgag tcgtgtgaac aatgtaataa taggctattg acttttttcc cacctgttta 240
[1047] gcgccaaacce caaagegett ttcgecccca ctgcageccg atggaaggea catatggecaa 300
[1048] gggaaaagtc ttcaggtaat acatgcctge tgcaactata tgtactctga ctcattccct 360
[1049] cagacgtggg tcatagacag ctgttttaaa ccgggcaaat caatctctgt cgcacaggta 420
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[1050] tttctgeect tcaaaaccag gttgccacat cagattccat caaagttttt cagactaact 480
[1051] tcaatcttaa acggcatctc acaacaagcg aattggacgg aaaaaaagcg tctatcatta 540
[1052] ccggcaccta tccacactaa gacagtacta aaggacgacg ctccccacga aacgacgttt 600
[1053] cgaccttaac gaccctgeeg tctccatcca tccgaccact cccgacgete tctcetggag 660
[1054] caaaccactc ttaccaagca tatagcatat ataataacgt attgaattta ttaactgatt 720
[1055] gaattgagag taaagccagt agcgttgtac ggctgtaget ttttagaaaa gtggcagatg 780
[1056] agcgatggtg gatatgaaag tacctttacg gcatgtagcg acacaagatc gcttccaaga 840
[1057] actcgacatt caagcccagc tcgtacaaga aaatgaacta gccaatcata tgaactagca 900
[1058] cattgaagtc accgcatcat ctctgttgga aacgacgecge atgtactcgt gegtagtaaa 960
[1059] tccgtatctg tacactcgaa agattacagt atgtagtagt agcatgacta acgatgtaac 1020
[1060] gtccaaataa cgctctgtge ctactcctgt agatgcatta gaccacctge taacgtctac 1080
[1061] acgttatgtc cgttagctcc aagattgcac ttttccctca aagactctge tgggttacgt 1140
[1062] catggtctct ttcgggtcte tggtccgtte tctgecegee catatcegee caggetgeta 1200
[1063] cgatacagga taagctcata agcttagatt atttttccgg aatgacatca cgatgcagtg 1260
[1064] gtggaaggat gtatgg 1276
[1065] <210> 39

[1066] <211> 31

[1067] <212> DNA

[1068] <213> A TJF3l

[1069]  <220>

[1070]  <223> RG/RGRIE[4PCRE|¥)

[1071]  <400> 39

[1072] ggggttaatt aacgagtcag acagatactc g 31
[1073]  <210> 40

[1074] <211> 29

[1075]  <212> DNA

[1076] <213> ANTF41

[1077]  <220>

[1078]  <223> RG/RGR[AIPCRG|4)

[1079]  <400> 40

[1080] ggggatcgat ccctgtgttg aatccatce 29
[1081] <210> 41

[1082] <211> 11568

[1083] <212> DNA

[1084] <213> ATLF%I

[1085]  <220>

[1086] <223> pRF84/iifi

[1087]  <400> 41

[1088] cgatccctgt gttgaatcca tccatcttgg attgccaatt gtgcacacag aaccgggeac 60
[1089] tcacttccece atccacactt geggecgece ccaagettgt cccattecgee atgeccgaage 120
[1090] atgttgccca gececggegeca gegaggagge tgggaccatg ccggceccaaaa gcaccaccga 180
[1091] ctcggtgcca ctttttcaag ttgataacgg actagcctta ttttaacttg ctatttctag 240
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[1092] ctctaaaacg agggtgggta atcgtttgag acgagcttac tcgtttegte ctcacggact 300
[1093] catcagtcaa accatggtgt gatgtgtagt ttagatttcg aatctgtggg gaaagaaagg 360
[1094] aaaaaagaga ctggcaaccg attgggagag ccactgttta tatataccct agacaagccc 420
[1095] cccgettgta agatgttggt caatgtaaac cagtattaag gttggcaagt gcaggagaag 480
[1096] caaggtgtgg gtaccgagca atggaaatgt gcggaaggca aaaaaatgag gccacggect 540
[1097] attgtcggge ctatatccag ggggcgattg aagtacacta acatgacatg tgtccacaga 600
[1098] ccctcaatct ggectgatga gecaaatcca tacgegettt cgecagetcta aaggetataa 660
[1099] caagtcacac caccctgctc gacctcageg ccctcacttt ttgttaagac aaactgtaca 720
[1100] cgcetgtteca gegttttetg cctgecacctg gtgggacatt tggtgcaacc taaagtgcetce 780
[1101] ggaacctctg tggtgtccag atcagcgecag cagttccgag gtagttttga ggecccttaga 840
[1102] tgatggttta aacgtcgacg agtatctgtc tgactcgtta attaagtcat acacaagtca 900
[1103] gctttcttecg agectcatat aagtataagt agttcaacgt attagcactg tacccagcat 960
[1104] ctccgtatcg agaaacacaa caacatgccc cattggacag atcatgecgga tacacaggtt 1020
[1105] gtgcagtatc atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag 1080
[1106] cgctccatac ttgcacgetc tctatataca cagttaaatt acatatccat agtctaacct 1140
[1107] ctaacagtta atcttctggt aagcctccca gecagectte tggtatcget tggectecte 1200
[1108] aataggatct cggttctgge cgtacagacc tcggccgaca attatgatat cegttceggt 1260
[1109] agacatgaca tcctcaacag ttcggtactg ctgtccgaga gegteteect tgtcgtcaag 1320
[1110] acccaccceg ggggtcagaa taagccagtc ctcagagtcg cccttaggte ggttetggge 1380
[1111] aatgaagcca accacaaact cggggtcgga tcgggcaage tcaatggtct gettggagta 1440
[1112] ctcgeccagtg geccagagage ccttgcaaga cagetcggec agecatgagea gacctctgge 1500
[1113] cagcttctcg ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga 1560
[1114] gacgtcctee ttettetgtt cagagacagt ttcctcggea ccagetcgea ggccageaat 1620
[1115] gattccggtt ccgggtacac cgtgggegtt ggtgatatcg gaccactcgg cgattcggtg 1680
[1116] acaccggtac tggtgcttga cagtgttgcc aatatctgeg aactttctgt cctcgaacag 1740
[1117] gaagaaaccg tgcttaagag caagttcctt gagggggage acagtgcegg cgtaggtgaa 1800
[1118] gtcgtcaatg atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge 1860
[1119] aagctcaatg agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttett 1920
[1120] ggctgccacg agecttgagea ctcgagegge aaaggeggac ttgtggacgt tagetcgage 1980
[1121] ttcgtaggag ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact 2040
[1122] ttttatcgga accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag 2100
[1123] ttgaacttat agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat 2160
[1124] ggctctctgg gegtegectt tgccgacaaa aatgtgatca tgatgaaage cagcaatgac 2220
[1125] gttgcagctg atattgttgt cggccaaccg cgeccgaaaac gecagetgtca gacccacage 2280
[1126] ctccaacgaa gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc 2340
[1127]  caaaggcggce aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg 2400
[1128] cctcaaaact acctcggaac tgetgegetg atctggacac cacagaggtt ccgagcactt 2460
[1129] taggttgcac caaatgtccc accaggtgca ggcagaaaac gctggaacag cgtgtacagt 2520
[1130] ttgtcttaac aaaaagtgag ggcgectgagg tcgagcaggg tggtgtgact tgttatagece 2580
[1131] tttagagctg cgaaagcgcg tatggatttg gctcatcagg ccagattgag ggtctgtgga 2640
[1132] cacatgtcat gttagtgtac ttcaatcgcc ccctggatat agccccgaca ataggeegtg 2700
[1133] gcctcatttt tttgecttee gecacatttce attgetcggt acccacacct tgetteteet 2760
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[1134] gcacttgcca accttaatac tggtttacat tgaccaacat cttacaagcg gggggettgt 2820
[1135] ctagggtata tataaacagt ggctctccca atcggttgec agtctctttt ttcctttett 2880
[1136] tccccacaga ttcgaaatct aaactacaca tcacaccatg gacaagaaat actccatcgg 2940
[1137] cctggacatt ggaaccaact ctgtcggetg ggetgtcate accgacgagt acaaggtgcce 3000
[1138] ctccaagaaa ttcaaggtcc tcggaaacac cgatcgacac tccatcaaga aaaacctcat 3060
[1139] tggtgcecetg ttgttcgatt ctggegagac tgccgaaget accagactca agcgaactge 3120
[1140] tcggegacgt tacacccgac ggaagaaccg aatctgctac ctgcaggaga tcttttccaa 3180
[1141] cgagatggcc aaggtggacg attcgttctt tcatcgactg gaggaatcct tcctegtega 3240
[1142] ggaagacaag aaacacgagc gtcatcccat ctttggcaac attgtggacg aggttgctta 3300
[1143] ccacgagaag tatcctacca tctaccacct gcgaaagaaa ctcgtcgatt ccaccgacaa 3360
[1144] ggcggatctc agacttatct acctcgetct ggcacacatg atcaagtttc gaggtcattt 3420
[1145] cctcatcgag ggegatctca atcccgacaa cagecgatgtg gacaagetgt tcattcaget 3480
[1146] cgttcagacc tacaaccagc tgttcgagga aaaccccatc aatgcctceg gagtcgatge 3540
[1147] aaaggccatc ttgtctgetc gactctcgaa gagcagacga ctggagaacc tcattgecca 3600
[1148] acttcctgge gagaaaaaga acggactgtt tggcaacctc attgecccttt ctcttggtet 3660
[1149] cacacccaac ttcaagtcca acttcgatct ggcggaggac gccaagcetcc agetgtccaa 3720
[1150] ggacacctac gacgatgacc tcgacaacct gcttgcacag attggcgatc agtacgecga 3780
[1151] cctgtttcte getgecaaga acctttegga tgetattcte ttgtctgaca ttctgegagt 3840
[1152] caacaccgag atcacaaagg ctccccttte tgcctccatg atcaagecgat acgacgagea 3900
[1153] ccatcaggat ctcacactgc tcaaggctct tgtccgacag caactgcccg agaagtacaa 3960
[1154] ggagatcttt ttcgatcagt cgaagaacgg ctacgctgga tacatcgacg gcggagecte 4020
[1155] tcaggaagag ttctacaagt tcatcaagcc aattctcgag aagatggacg gaaccgagga 4080
[1156] actgcttgtc aagctcaatc gagaggatct gcttcggaag caacgaacct tcgacaacgg 4140
[1157] cagcattcct catcagatcc acctcggtga getgecacgee attcttcgac gtcaggaaga 4200
[1158] cttctaccce tttctcaagg acaaccgaga gaagatcgag aagattctta cctttcgaat 4260
[1159] cccctactat gttggtcctc ttgccagagg aaactctcga tttgettgga tgactcgaaa 4320
[1160] gtccgaggaa accatcactc cctggaactt cgaggaagtc gtggacaagg gtgectetge 4380
[1161] acagtccttc atcgagcgaa tgaccaactt cgacaagaat ctgcccaacg agaaggttct 4440
[1162] tcccaagcat tcgetgetct acgagtactt tacagtctac aacgaactca ccaaagtcaa 4500
[1163] gtacgttacc gagggaatgc gaaagcctge cttcttgtet ggegaacaga agaaagccat 4560
[1164] tgtcgatctc ctgttcaaga ccaaccgaaa ggtcactgtt aagcagctca aggaggacta 4620
[1165] cttcaagaaa atcgagtgtt tcgacagcgt cgagatttcc ggagttgagg accgattcaa 4680
[1166] cgectetttg ggecacctate acgatctget caagattatc aaggacaagg attttctcga 4740
[1167] caacgaggaa aacgaggaca ttctggagga catcgtgectc actcttacce tgttcgaaga 4800
[1168] tcgggagatg atcgaggaac gactcaagac atacgctcac ctgttcgacg acaaggtcat 4860
[1169] gaaacaactc aagcgacgta gatacaccgg ctggggaaga ctttcgcgaa agctcatcaa 4920
[1170] cggcatcaga gacaagcagt ccggaaagac cattctggac tttctcaagt ccgatggett 4980
[1171] tgccaaccga aacttcatge agctcattca cgacgattct cttaccttca aggaggacat 5040
[1172] ccagaaggca caagtgtccg gtcagggega cagcttgcac gaacatattg ccaacctgge 5100
[1173] tggttcgeca gceccatcaaga aaggcattct ccagactgtc aaggttgtcg acgagetggt 5160
[1174] gaaggtcatg ggacgtcaca agcccgagaa cattgtgatc gagatggcca gagagaacca 5220
[1175] gacaactcaa aagggtcaga aaaactcgcg agagcggatg aagcgaatcg aggaaggcecat 5280
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[1176] caaggagctg ggatcccaga ttctcaagga gcatcccgtc gagaacactc aactgcagaa 5340
[1177] cgagaagctg tatctctact atctgcagaa tggtcgagac atgtacgtgg atcaggaact 5400
[1178] ggacatcaat cgtctcagcg actacgatgt ggaccacatt gtccctcaat cctttctcaa 5460
[1179] ggacgattct atcgacaaca aggtccttac acgatccgac aagaacagag gcaagtcgga 5520
[1180] caacgttccc agcgaagagg tggtcaaaaa gatgaagaac tactggcgac agctgctcaa 5580
[1181] cgccaagctc attacccage gaaagttcga caatcttacc aaggccgage gaggeggtet 5640
[1182] gtccgagete gacaaggetg gettcatcaa gegtcaactc gtcgagacca gacagatcac 5700
[1183] aaagcacgtc gcacagattc tcgattctcg gatgaacacc aagtacgacg agaacgacaa 5760
[1184] gctcatccga gaggtcaagg tgattactct caagtccaaa ctggtctccg atttccgaaa 5820
[1185] ggactttcag ttctacaagg tgcgagagat caacaattac caccatgccc acgatgectta 5880
[1186] cctcaacgcee gtecgttggea ctgegetcat caagaaatac cccaagetcg aaagcegagtt 5940
[1187] cgtttacgge gattacaagg tctacgacgt tcgaaagatg attgccaagt ccgaacagga 6000
[1188] gattggcaag gctactgcca agtacttctt ttactccaac atcatgaact ttttcaagac 6060
[1189] cgagatcacc ttggccaacg gagagattcg aaagagacca cttatcgaga ccaacggcga 6120
[1190] aactggagag atcgtgtggg acaagggtcg agactttgea accgtgegaa aggttetgte 6180
[1191] gatgcctcag gtcaacatcg tcaagaaaac cgaggttcag actggeggat tctccaagga 6240
[1192] gtcgattctg cccaagcgaa actccgacaa gctcatcget cgaaagaaag actgggatece 6300
[1193] caagaaatac ggtggcttcg attctcctac cgtegectat tcegtgettg tegttgegaa 6360
[1194] ggtcgagaag ggcaagtcca aaaagctcaa gtccgtcaag gagetgetcg gaattaccat 6420
[1195] catggagcga tcgagcttcg agaagaatcc catcgacttc ttggaagcca agggttacaa 6480
[1196] ggaggtcaag aaagacctca ttatcaagct gcccaagtac tctctgttcg aactggagaa 6540
[1197] cggtcgaaag cgtatgcteg cctcecgetgg cgagetgcag aagggaaacg agettgectt 6600
[1198] gcettcgaag tacgtcaact ttctctatet ggettctcac tacgagaage tcaagggttce 6660
[1199] tcccgaggac aacgaacaga agcaactctt cgttgagcag cacaaacatt acctcgacga 6720
[1200] gattatcgag cagatttccg agttttcgaa gcgagtcatc ctggetgatg ccaacttgga 6780
[1201] caaggtgctc tctgcctaca acaagcatcg ggacaaacce attcgagaac aggeggagaa 6840
[1202] catcattcac ctgtttactc ttaccaacct gggtgctcct gecagetttca agtacttcga 6900
[1203] taccactatc gaccgaaagc ggtacacatc caccaaggag gttctcgatg ccaccctgat 6960
[1204] tcaccagtcc atcactggece tgtacgagac ccgaatcgac ctgtctcage ttggtggega 7020
[1205] ctccagagcc gatcccaaga aaaagcgaaa ggtctaagcecg gecgcaagtg tggatgggga 7080
[1206] agtgagtgec cggttcectgtg tgcacaattg gcaatccaag atggatggat tcaacacagg 7140
[1207] gatatagcga gctacgtggt ggtgcgagga tatagcaacg gatatttatg tttgacactt 7200
[1208] gagaatgtac gatacaagca ctgtccaagt acaatactaa acatactgta catactcata 7260
[1209] ctcgtacccg ggecaacggtt tcacttgagt gcagtggeta gtgetcttac tcgtacagtg 7320
[1210] tgcaatactg cgtatcatag tctttgatgt atatcgtatt cattcatgtt agttgcgtac 7380
[1211] gagccggaag cataaagtgt aaagcctggg gtgcctaatg agtgagctaa ctcacattaa 7440
[1212] ttgegttgeg ctecactgece getttccagt cgggaaacct gtegtgecag ctgeattaat 7500
[1213] gaatcggcca acgegegggg agaggeggtt tgegtattgg gegetettee gettectege 7560
[1214] tcactgactc gectgegeteg gtegttegge tgeggegage ggtatcaget cactcaaagg 7620
[1215] cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag 7680
[1216] gccagcaaaa ggccaggaac cgtaaaaagg ccgegttget ggegttttte cataggetcec 7740
[1217] gceececectga cgagcatcac aaaaatcgac gectcaagtca gaggtggega aacccgacag 7800
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[1218] gactataaag ataccaggcg tttcccecetg gaagctcect cgtgegetet cectgttecga 7860
[1219] ccctgeceget taccggatac ctgtccgeet ttctccctte gggaagegtg gegetttete 7920
[1220] atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggetgtg 7980
[1221] tgcacgaacc cccecgttcag cccgaccget gegecttate cggtaactat cgtcttgagt 8040
[1222] ccaacccggt aagacacgac ttatcgccac tggcagcage cactggtaac aggattagca 8100
[1223] gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggectaac tacggctaca 8160
[1224] ctagaaggac agtatttggt atctgcgete tgctgaagee agttaccttc ggaaaaagag 8220
[1225] ttggtagcte ttgatccgge aaacaaacca ccgetggtag cggtggtttt tttgtttgea 8280
[1226] agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg 8340
[1227] ggtctgacge tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa 8400
[1228] aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca atctaaagta 8460
[1229] tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca cctatctcag 8520
[1230] cgatctgtct atttcgttca tccatagttg cctgactcce cgtcgtgtag ataactacga 8580
[1231] tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgecgagac ccacgctcac 8640
[1232] cggctccaga tttatcagca ataaaccagc cagccggaag ggceccgagege agaagtggte 8700
[1233] ctgcaacttt atccgectee atccagtcta ttaattgttg ccgggaaget agagtaagta 8760
[1234] gttcgccagt taatagtttg cgcaacgttg ttgccattge tacaggecatc gtggtgtcac 8820
[1235] gctcgtegtt tggtatgget tcattcaget ccggttecca acgatcaagg cgagttacat 8880
[1236] gatcccccat gttgtgecaaa aaageggtta getccttegg tccteccgate gttgtcagaa 8940
[1237] gtaagttggc cgcagtgtta tcactcatgg ttatggcage actgcataat tctcttactg 9000
[1238] tcatgccatc cgtaagatge ttttctgtga ctggtgagta ctcaaccaag tcattctgag 9060
[1239] aatagtgtat gcggcgaccg agttgetctt geccggegte aatacgggat aataccgegce 9120
[1240] cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct 9180
[1241] caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgeca cccaactgat 9240
[1242] cttcagcatc ttttactttc accagcgttt ctgggtgage aaaaacagga aggcaaaatg 9300
[1243] ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc tteccttttte 9360
[1244] aatattattg aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta 9420
[1245] tttagaaaaa taaacaaata ggggttccge gcacatttcc ccgaaaagtg ccacctgacg 9480
[1246] cgccetgtag cggegeatta agegeggegg gtgtggtget tacgegeage gtgaccgeta 9540
[1247] cacttgccag cgeccctageg ccegetectt tegetttett cecettecttt ctegecacgt 9600
[1248] tcgeeggett tcccecgtcaa getctaaatce gggggetcee tttagggtte cgatttagtg 9660
[1249] ctttacggca cctcgaccce aaaaaacttg attagggtga tggttcacgt agtgggcecat 9720
[1250] cgcecctgata gacggttttt cgecctttga cgttggagte cacgttcttt aatagtggac 9780
[1251] tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag 9840
[1252] ggattttgcc gatttcggec tattggttaa aaaatgagect gatttaacaa aaatttaacg 9900
[1253] cgaattttaa caaaatatta acgcttacaa tttccattcg ccattcagge tgcgcaactg 9960
[1254] ttgggaaggg cgatcggtge gggectette getattacge cagectggega aagggggatg 10020
[1255] tgctgcaagg cgattaagtt gggtaacgec agggttttce cagtcacgac gttgtaaaac 10080
[1256] gacggccagt gaattgtaat acgactcact atagggcgaa ttgggtaccg ggeccccect 10140
[1257] cgaggtcgat ggtgtcgata agcttgatat cgaattcatg tcacacaaac cgatcttcge 10200
[1258] ctcaaggaaa cctaattcta catccgagag actgccgaga tccagtctac actgattaat 10260
[1259] tttcgggcca ataatttaaa aaaatcgtgt tatataatat tatatgtatt atatatatac 10320
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[1260] atcatgatga tactgacagt catgtcccat tgctaaatag acagactcca tctgecgect 10380
[1261] ccaactgatg ttctcaatat ttaaggggtc atctcgcatt gtttaataat aaacagactc 10440
[1262] catctaccge ctccaaatga tgttctcaaa atatattgta tgaacttatt tttattactt 10500
[1263] agtattatta gacaacttac ttgctttatg aaaaacactt cctatttagg aaacaattta 10560
[1264] taatggcagt tcgttcattt aacaatttat gtagaataaa tgttataaat gcgtatggga 10620
[1265] aatcttaaat atggatagca taaatgatat ctgcattgcc taattcgaaa tcaacagcaa 10680
[1266] cgaaaaaaat cccttgtaca acataaatag tcatcgagaa atatcaacta tcaaagaaca 10740
[1267] gctattcaca cgttactatt gagattatta ttggacgaga atcacacact caactgtctt 10800
[1268] tctctcttct agaaatacag gtacaagtat gtactattct cattgttcat acttctagte 10860
[1269] atttcatccc acatattcct tggatttctc tccaatgaat gacattctat cttgcaaatt 10920
[1270] caacaattat aataagatat accaaagtag cggtatagtg gcaatcaaaa agcttctctg 10980
[1271] gtgtgettet cgtatttatt tttattctaa tgatccatta aaggtatata tttatttctt 11040
[1272] gttatataat ccttttgttt attacatggg ctggatacat aaaggtattt tgatttaatt 11100
[1273] ttttgecttaa attcaatcce ccctegttca gtgtcaactg taatggtagg aaattaccat 11160
[1274] acttttgaag aagcaaaaaa aatgaaagaa aaaaaaaatc gtatttccag gttagacgtt 11220
[1275] ccgcagaatc tagaatgcegg tatgecggtac attgttcttc gaacgtaaaa gttgegetcece 11280
[1276] ctgagatatt gtacattttt gcttttacaa gtacaagtac atcgtacaac tatgtactac 11340
[1277] tgttgatgca tccacaacag tttgttttgt ttttttttgt tttttttttt tctaatgatt 11400
[1278] cattaccget atgtatacct acttgtactt gtagtaagcc gggttattgg cgttcaatta 11460
[1279] atcatagact tatgaatctg cacggtgtgc gctgegagtt acttttaget tatgcatget 11520
[1280] acttgggtgt aatattggga tctgttcgga aatcaacgga tgctcaat 11568
[1281] <210> 42

[1282] <211> 11507

[1283] <212> DNA

[1284]  <213> A TJ¥%l

[1285]  <220>

[1286]  <223> pRF85JFifL

[1287]  <400> 42

[1288] cgatccctgt gttgaatcca tccatcttgg attgccaatt gtgcacacag aaccgggceac 60
[1289] tcacttcccee atccacactt gecggecgecag acataaaaaa caaaaaaaaa aagcaccgac 120
[1290] tcggtgeccac tttttcaagt tgataacgga ctagccttat tttaacttge tatttctage 180
[1291] tctaaaacga gggtgggtaa tcgtttgaga cgagcttact cgtttcgtee tcacggacte 240
[1292] atcagtcaaa ccatggtgtg atgtgtagtt tagatttcga atctgtgggg aaagaaagga 300
[1293] aaaaagagac tggcaaccga ttgggagagc cactgtttat atatacccta gacaagcccc 360
[1294] ccgettgtaa gatgttggtc aatgtaaacc agtattaagg ttggcaagtg caggagaagce 420
[1295] aaggtgtggg taccgagcaa tggaaatgtg cggaaggcaa aaaaatgagg ccacggccta 480
[1296] ttgtcgggge tatatccagg gggegattga agtacactaa catgacatgt gtccacagac 540
[1297] cctcaatctg gcctgatgag ccaaatccat acgecgetttc gecagetctaa aggctataac 600
[1298] aagtcacacc accctgcteg acctcagege cctcactttt tgttaagaca aactgtacac 660
[1299] gctgttccag cgttttetge ctgecacctgg tgggacattt ggtgcaacct aaagtgeteg 720
[1300] gaacctctgt ggtgtccaga tcagcgcage agttccgagg tagttttgag gecccttagat 780
[1301] gatggtttaa acgtcgacga gtatctgtct gactcgttaa ttaagtcata cacaagtcag 840
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[1302] ctttcttcga gectcatata agtataagta gttcaacgta ttagcactgt acccagcatce 900
[1303] tccgtatcga gaaacacaac aacatgcccc attggacaga tcatgcggat acacaggttg 960
[1304] tgcagtatca tacatactcg atcagacagg tcgtctgacc atcatacaag ctgaacaagc 1020
[1305] gctccatact tgcacgctct ctatatacac agttaaatta catatccata gtctaaccte 1080
[1306] taacagttaa tcttctggta agcctcccag ccagecttect ggtatcgett ggectectca 1140
[1307] ataggatctc ggttctggcc gtacagacct cggecgacaa ttatgatatc cgttccggta 1200
[1308] gacatgacat cctcaacagt tcggtactge tgtccgagag cgtctcectt gtecgtcaaga 1260
[1309] cccaccecegg gggtcagaat aagccagtcece tcagagtcge ccttaggtcg gttetgggea 1320
[1310] atgaagccaa ccacaaactc ggggtcggat cgggcaaget caatggtctg cttggagtac 1380
[1311] tcgecagtgg ccagagagece cttgcaagac agcetcggeca gcatgagecag acctctggec 1440
[1312] agcttctcgt tgggagaggg gactaggaac tccttgtact gggagttctc gtagtcagag 1500
[1313] acgtccteet tcttctgttc agagacagtt tcctcggecac cagctcgecag geccagcaatg 1560
[1314] attccggttc cgggtacacc gtgggegttg gtgatatcgg accactcgge gattcggtga 1620
[1315] caccggtact ggtgcettgac agtgttgeca atatctgega actttctgtc ctcgaacagg 1680
[1316] aagaaaccgt gcttaagagc aagttccttg agggggagcea cagtgccgge gtaggtgaag 1740
[1317] tcgtcaatga tgtcgatatg ggttttgatc atgcacacat aaggtccgac cttatcggcea 1800
[1318] agctcaatga gctccttggt ggtggtaaca tccagagaag cacacaggtt ggttttettg 1860
[1319] gctgccacga gettgageac tcgageggea aaggeggact tgtggacgtt agectegaget 1920
[1320] tcgtaggagg gecattttggt ggtgaagagg agactgaaat aaatttagtc tgcagaactt 1980
[1321] tttatcggaa ccttatctgg ggcagtgaag tatatgttat ggtaatagtt acgagttagt 2040
[1322] tgaacttata gatagactgg actatacggc tatcggtcca aattagaaag aacgtcaatg 2100
[1323] gctctctggg cgtegecttt gecgacaaaa atgtgatcat gatgaaagec agcaatgacg 2160
[1324] ttgcagctga tattgttgtc ggccaaccge geccgaaaacg cagetgtcag acccacagcec 2220
[1325] tccaacgaag aatgtatcgt caaagtgatc caagcacact catagttgga gtcgtactcc 2280
[1326] aaaggcggca atgacgagtc agacagatac tcgtcgacgt ttaaaccatc atctaagggc 2340
[1327] ctcaaaacta cctcggaact gctgegetga tctggacace acagaggttc cgageacttt 2400
[1328] aggttgcacc aaatgtccca ccaggtgecag gcagaaaacg ctggaacage gtgtacagtt 2460
[1329] tgtcttaaca aaaagtgagg gcgetgaggt cgagcagggt ggtgtgactt gttatagect 2520
[1330] ttagagctge gaaagcgegt atggatttgg ctcatcagge cagattgagg gtctgtggac 2580
[1331] acatgtcatg ttagtgtact tcaatcgccc cctggatata gccccgacaa taggecgtgg 2640
[1332] cctcattttt ttgccttceg cacatttcca ttgetcggta cccacacctt gettctectg 2700
[1333] cacttgccaa ccttaatact ggtttacatt gaccaacatc ttacaagcgg ggggettgte 2760
[1334] tagggtatat ataaacagtg gctctcccaa tcggttgeca gtetettttt tectttettt 2820
[1335] ccccacagat tcgaaatcta aactacacat cacaccatgg acaagaaata ctccatcgge 2880
[1336] ctggacattg gaaccaactc tgtcggectgg getgtcatca ccgacgagta caaggtgccce 2940
[1337] tccaagaaat tcaaggtcct cggaaacacc gatcgacact ccatcaagaa aaacctcatt 3000
[1338] ggtgceetgt tgttegattc tggegagact gecgaageta ccagactcaa gegaactget 3060
[1339] cggcgacgtt acacccgacg gaagaaccga atctgctacce tgcaggagat cttttccaac 3120
[1340] gagatggcca aggtggacga ttcgttcttt catcgactgg aggaatcctt cctcgtcgag 3180
[1341] gaagacaaga aacacgagcg tcatcccatc tttggcaaca ttgtggacga ggttgettac 3240
[1342] cacgagaagt atcctaccat ctaccacctg cgaaagaaac tcgtcgattc caccgacaag 3300
[1343] gcggatctca gacttatcta cctcgetctg gcacacatga tcaagtttcg aggtcatttce 3360
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[1344] ctcatcgagg gcgatctcaa tcccgacaac agcgatgtgg acaagetgtt cattcagete 3420
[1345] gttcagacct acaaccagct gttcgaggaa aaccccatca atgecctccgg agtcgatgea 3480
[1346] aaggccatct tgtctgetcg actctcgaag agcagacgac tggagaacct cattgcccaa 3540
[1347] cttcctggcg agaaaaagaa cggactgttt ggcaacctca ttgeccttte tcttggtete 3600
[1348] acacccaact tcaagtccaa cttcgatctg gcggaggacg ccaagctcca getgtccaag 3660
[1349] gacacctacg acgatgacct cgacaacctg cttgcacaga ttggcgatca gtacgecgac 3720
[1350] ctgtttctcg ctgccaagaa ccttteggat getattctet tgtctgacat tctgegagte 3780
[1351] aacaccgaga tcacaaaggc tcccctttct gectccatga tcaagecgata cgacgagcac 3840
[1352] catcaggatc tcacactgct caaggctctt gtccgacage aactgcccga gaagtacaag 3900
[1353] gagatctttt tcgatcagtc gaagaacggce tacgctggat acatcgacgg cggagectet 3960
[1354] caggaagagt tctacaagtt catcaagcca attctcgaga agatggacgg aaccgaggaa 4020
[1355] ctgcttgtca agectcaatcg agaggatctg cttcggaage aacgaacctt cgacaacgge 4080
[1356] agcattcctc atcagatcca cctcggtgag ctgcacgcca ttcttcgacg tcaggaagac 4140
[1357] ttctacccct ttctcaagga caaccgagag aagatcgaga agattcttac ctttcgaatc 4200
[1358] ccctactatg ttggtcctet tgccagagga aactctcgat ttgecttggat gactcgaaag 4260
[1359] tccgaggaaa ccatcactce ctggaacttc gaggaagtcg tggacaaggg tgectctgea 4320
[1360] cagtccttca tcgagcgaat gaccaacttc gacaagaatc tgcccaacga gaaggttctt 4380
[1361] cccaagcatt cgctgetcta cgagtacttt acagtctaca acgaactcac caaagtcaag 4440
[1362] tacgttaccg agggaatgcg aaagcctgec ttcttgtctg gegaacagaa gaaagcecatt 4500
[1363] gtcgatctee tgttcaagac caaccgaaag gtcactgtta agcagctcaa ggaggactac 4560
[1364] ttcaagaaaa tcgagtgttt cgacagcgtc gagatttccg gagttgagga ccgattcaac 4620
[1365] gcctctttgg gecacctatca cgatctgctc aagattatca aggacaagga ttttctcgac 4680
[1366] aacgaggaaa acgaggacat tctggaggac atcgtgctca ctcttaccct gttcgaagat 4740
[1367] cgggagatga tcgaggaacg actcaagaca tacgctcacc tgttcgacga caaggtcatg 4800
[1368] aaacaactca agcgacgtag atacaccggce tggggaagac tttcgcgaaa gctcatcaac 4860
[1369] ggcatcagag acaagcagtc cggaaagacc attctggact ttctcaagtc cgatggettt 4920
[1370] gccaaccgaa acttcatgeca gctcattcac gacgattcte ttaccttcaa ggaggacatc 4980
[1371] cagaaggcac aagtgtccgg tcagggcgac agcttgecacg aacatattge caacctgget 5040
[1372] ggttcgccag ccatcaagaa aggcattctce cagactgtca aggttgtcga cgagcetggtg 5100
[1373] aaggtcatgg gacgtcacaa gcccgagaac attgtgatcg agatggccag agagaaccag 5160
[1374] acaactcaaa agggtcagaa aaactcgcga gagcggatga agcgaatcga ggaaggcatce 5220
[1375] aaggagctgg gatcccagat tctcaaggag catcccgtcg agaacactca actgcagaac 5280
[1376] gagaagctgt atctctacta tctgcagaat ggtcgagaca tgtacgtgga tcaggaactg 5340
[1377] gacatcaatc gtctcagcga ctacgatgtg gaccacattg tccctcaatc ctttctcaag 5400
[1378] gacgattcta tcgacaacaa ggtccttaca cgatccgaca agaacagagg caagtcggac 5460
[1379] aacgttccca gcgaagaggt ggtcaaaaag atgaagaact actggcgaca gectgctcaac 5520
[1380] gccaagctca ttacccageg aaagttcgac aatcttacca aggccgageg aggeggtetg 5580
[1381] tccgagetecg acaaggetgg cttcatcaag cgtcaactcg tcgagaccag acagatcaca 5640
[1382] aagcacgtcg cacagattct cgattctcgg atgaacacca agtacgacga gaacgacaag 5700
[1383] ctcatccgag aggtcaaggt gattactctc aagtccaaac tggtctccga tttccgaaag 5760
[1384] gactttcagt tctacaaggt gcgagagatc aacaattacc accatgccca cgatgcttac 5820
[1385] ctcaacgccg tcgttggecac tgegetcate aagaaatacc ccaagcectcga aagcgagttce 5880
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[1386] gtttacggcg attacaaggt ctacgacgtt cgaaagatga ttgccaagtc cgaacaggag 5940
[1387] attggcaagg ctactgccaa gtacttcttt tactccaaca tcatgaactt tttcaagacc 6000
[1388] gagatcacct tggccaacgg agagattcga aagagaccac ttatcgagac caacggcgaa 6060
[1389] actggagaga tcgtgtggga caagggtcga gactttgcaa ccgtgcgaaa ggttetgteg 6120
[1390] atgcctcagg tcaacatcgt caagaaaacc gaggttcaga ctggcggatt ctccaaggag 6180
[1391] tcgattctge ccaagcgaaa ctccgacaag ctcatcgetc gaaagaaaga ctgggatccce 6240
[1392] aagaaatacg gtggcttcga ttctcctace gtcgectatt cegtgettgt cgttgegaag 6300
[1393] gtcgagaagg gcaagtccaa aaagctcaag tccgtcaagg agetgetcgg aattaccatce 6360
[1394] atggagcgat cgagcttcga gaagaatccc atcgacttct tggaagccaa gggttacaag 6420
[1395] gaggtcaaga aagacctcat tatcaagctg cccaagtact ctctgttcga actggagaac 6480
[1396] ggtcgaaage gtatgetcge ctcecgetgge gagetgecaga agggaaacga gettgecttg 6540
[1397] ccttcgaagt acgtcaactt tctctatctg gettctcact acgagaaget caagggttcet 6600
[1398] cccgaggaca acgaacagaa gcaactcttc gttgagcage acaaacatta cctcgacgag 6660
[1399] attatcgagc agatttccga gttttcgaag cgagtcatcce tggctgatge caacttggac 6720
[1400] aaggtgctct ctgcctacaa caagcatcgg gacaaaccca ttcgagaaca ggcggagaac 6780
[1401] atcattcacc tgtttactct taccaacctg ggtgctcctg cagctttcaa gtacttcgat 6840
[1402] accactatcg accgaaagcg gtacacatcc accaaggagg ttctcgatge caccctgatt 6900
[1403] caccagtcca tcactggcct gtacgagacc cgaatcgacc tgtctcaget tggtggegac 6960
[1404] tccagagecg atcccaagaa aaagcgaaag gtctaagegg ccgcaagtgt ggatggggaa 7020
[1405] gtgagtgccee ggttectgtgt gcacaattgg caatccaaga tggatggatt caacacaggg 7080
[1406] atatagcgag ctacgtggtg gtgcgaggat atagcaacgg atatttatgt ttgacacttg 7140
[1407] agaatgtacg atacaagcac tgtccaagta caatactaaa catactgtac atactcatac 7200
[1408] tcgtacccgg gcaacggttt cacttgagtg cagtggcetag tgectcttact cgtacagtgt 7260
[1409] gcaatactgc gtatcatagt ctttgatgta tatcgtattc attcatgtta gttgcgtacg 7320
[1410] agccggaage ataaagtgta aagcctgggg tgectaatga gtgagctaac tcacattaat 7380
[1411] tgegttgege tcactgececg ctttccagte gggaaacctg tcgtgecage tgecattaatg 7440
[1412] aatcggccaa cgegegggga gaggeggttt gegtattggg cgetettecg cttecteget 7500
[1413] cactgactcg ctgcgetcgg tegttegget gcggcgageg gtatcagete actcaaagge 7560
[1414] ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg 7620
[1415] ccagcaaaag gccaggaacc gtaaaaaggce cgegttgetg gegtttttee ataggeteeg 7680
[1416] cccecectgac gagcatcaca aaaatcgacg ctcaagtcag aggtggegaa acccgacagg 7740
[1417] actataaaga taccaggcgt ttcccccetgg aagetceccte gtgegetete ctgttecgac 7800
[1418] cctgeegett accggatacce tgtceccgectt tectecctteg ggaagegtgg cgetttcetea 7860
[1419] tagctcacge tgtaggtatc tcagttcggt gtaggtcgtt cgctccaage tgggetgtgt 7920
[1420] gcacgaaccc cccgttcage ccgaccgetg cgecttatce ggtaactatc gtcttgagte 7980
[1421] caacccggta agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag 8040
[1422] agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac 8100
[1423] tagaaggaca gtatttggta tctgcgetct gectgaageca gttaccttcg gaaaaagagt 8160
[1424] tggtagctct tgatccggeca aacaaaccac cgetggtage ggtggttttt ttgtttgceaa 8220
[1425] gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg 8280
[1426] gtctgacget cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa 8340
[1427] aaggatcttc acctagatcc ttttaaatta aaaatgaagt tttaaatcaa tctaaagtat 8400
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[1428] atatgagtaa acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcage 8460
[1429] gatctgtcta tttcgttcat ccatagttge ctgactccce gtcgtgtaga taactacgat 8520
[1430] acgggaggge ttaccatctg gccccagtge tgcaatgata ccgegagacc cacgetcacc 8580
[1431] ggctccagat ttatcagcaa taaaccagcc agccggaagg gecgagegea gaagtggtece 8640
[1432] tgcaacttta tccgectcca tccagtctat taattgttge cgggaageta gagtaagtag 8700
[1433] ttcgccagtt aatagtttge gcaacgttgt tgccattget acaggcatcg tggtgtcacg 8760
[1434] ctcgtegttt ggtatggett cattcagete cggttcccaa cgatcaagge gagttacatg 8820
[1435] atcccccatg ttgtgcaaaa aagcggttag ctcctteggt cctccgateg ttgtcagaag 8880
[1436] taagttggce gecagtgttat cactcatggt tatggcagca ctgcataatt ctcttactgt 8940
[1437] catgccatcc gtaagatget tttctgtgac tggtgagtac tcaaccaagt cattctgaga 9000
[1438] atagtgtatg cggcgaccga gttgetcttg cccggegtea atacgggata ataccgegece 9060
[1439] acatagcaga actttaaaag tgctcatcat tggaaaacgt tcttcgggge gaaaactctc 9120
[1440] aaggatctta ccgctgttga gatccagttc gatgtaaccc actcgtgcac ccaactgatc 9180
[1441] ttcagcatct tttactttca ccagecgtttc tgggtgagca aaaacaggaa ggcaaaatge 9240
[1442] cgcaaaaaag ggaataaggg cgacacggaa atgttgaata ctcatactct tcctttttca 9300
[1443] atattattga agcatttatc agggttattg tctcatgage ggatacatat ttgaatgtat 9360
[1444] ttagaaaaat aaacaaatag gggttccgeg cacatttcce cgaaaagtge cacctgacge 9420
[1445] gccctgtage ggegeattaa gegeggeggg tgtggtggtt acgegeageg tgaccgetac 9480
[1446] acttgccage gcectagege cegetecttt cgetttette cettecttte tegecacgtt 9540
[1447] cgccggettt ccccgtcaag ctctaaatcg ggggetccet ttagggttce gatttagtgce 9600
[1448] tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccate 9660
[1449] gccctgatag acggttttte gecctttgac gttggagtcece acgttecttta atagtggact 9720
[1450] cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 9780
[1451] gattttgccg atttcggect attggttaaa aaatgagctg atttaacaaa aatttaacgce 9840
[1452] gaattttaac aaaatattaa cgcttacaat ttccattcgc cattcaggct gcgcaactgt 9900
[1453] tgggaaggge gatcggtgeg ggectetteg ctattacgece agetggegaa agggggatgt 9960
[1454] gctgcaagge gattaagttg ggtaacgcca gggttttcce agtcacgacg ttgtaaaacg 10020
[1455] acggccagtg aattgtaata cgactcacta tagggcgaat tgggtaccgg geccccccte 10080
[1456] gaggtcgatg gtgtcgataa gecttgatatc gaattcatgt cacacaaacc gatcttcgece 10140
[1457] tcaaggaaac ctaattctac atccgagaga ctgccgagat ccagtctaca ctgattaatt 10200
[1458] ttcgggccaa taatttaaaa aaatcgtgtt atataatatt atatgtatta tatatataca 10260
[1459] tcatgatgat actgacagtc atgtcccatt gctaaataga cagactccat ctgccgecte 10320
[1460] caactgatgt tctcaatatt taaggggtca tctcgcattg tttaataata aacagactcc 10380
[1461] atctaccgce tccaaatgat gttctcaaaa tatattgtat gaacttattt ttattactta 10440
[1462] gtattattag acaacttact tgctttatga aaaacacttc ctatttagga aacaatttat 10500
[1463] aatggcagtt cgttcattta acaatttatg tagaataaat gttataaatg cgtatgggaa 10560
[1464] atcttaaata tggatagcat aaatgatatc tgcattgcct aattcgaaat caacagcaac 10620
[1465] gaaaaaaatc ccttgtacaa cataaatagt catcgagaaa tatcaactat caaagaacag 10680
[1466] ctattcacac gttactattg agattattat tggacgagaa tcacacactc aactgtcttt 10740
[1467] ctctcttcta gaaatacagg tacaagtatg tactattctc attgttcata cttctagtca 10800
[1468] tttcatccca catattcctt ggatttctct ccaatgaatg acattctatc ttgcaaattc 10860
[1469] aacaattata ataagatata ccaaagtagc ggtatagtgg caatcaaaaa gcttctctgg 10920
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[1470] tgtgettete gtatttattt ttattctaat gatccattaa aggtatatat ttatttcttg 10980
[1471] ttatataatc cttttgttta ttacatggge tggatacata aaggtatttt gatttaattt 11040
[1472] tttgcttaaa ttcaatcccce cctcgttcag tgtcaactgt aatggtagga aattaccata 11100
[1473] cttttgaaga agcaaaaaaa atgaaagaaa aaaaaaatcg tatttccagg ttagacgttc 11160
[1474] cgcagaatct agaatgcggt atgecggtaca ttgttcttcg aacgtaaaag ttgecgetecee 11220
[1475] tgagatattg tacatttttg cttttacaag tacaagtaca tcgtacaact atgtactact 11280
[1476] gttgatgcat ccacaacagt ttgttttgtt tttttttgtt tttttttttt ctaatgattce 11340
[1477] attaccgcta tgtataccta cttgtacttg tagtaagccg ggttattgge gttcaattaa 11400
[1478] tcatagactt atgaatctgc acggtgtgeg ctgegagtta cttttagett atgcatgeta 11460
[1479] cttgggtgta atattgggat ctgttcggaa atcaacggat gctcaat 11507
[1480] <210> 43

[1481] <211> 4

[1482] <212> RNA

[1483] <213> KA

[1484]  <220>

[1485]  <223> RNARIFF 1 (GAAND)

[1486]  <400> 43

[1487] gaaa 4
[1488] <210> 44

[1489] <211> 4

[1490] <212> RNA

(14911  <213> KA

[1492]  <220>

[1493]  <223> RNAFIAF51 (CAAM

[1494]  <400> 44

[1495] caaa 4
[1496] <210> 45

[1497] <211> 4

[1498] <212> RNA

[1499] <213> KA

[1500]  <220>

[1501]  <223> RNARGIFF %1 (AAAG)

[1502]  <400> 45

[1503] aaag 4
[1504] <210> 46

[1505] <211> 23

[1506]  <212> DNA

[1507]  <213> KA

[1508]  <220>

[1509]  <223>  Cas9¥ENL & : PAMF A1) 7=

[1510]  <220>

[1511] <221> misc feature
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[1512]  <222> (1) .. (20)
[1513]  <223> n = A.C.TEHLG
[1514]  <220>
[1515] <221> misc feature
[1516] <222> (21)..(21)
[1517]  <223> n = A.C.TERG (ZEFUAR T Fom N “X™)
[1518]  <400> 46
[1519] nnnnnnnnnn nnnnnnnnnn ngg 23
[1520]  <210> 47
[1521] <211> 3
[1522]  <212> DNA
[1523]  <213> K%
[1524]  <220>
[1525]  <223> PAMFHINGG
[1526]  <220>
[1527] <221> misc feature
[1528] <222> (1)..(Q)
[1529]  <223> n = A.C.THEHLG
[1530]  <400> 47
[1531] ngg 3
[1532] <210> 48
[1533] <211> 6
[1534]  <212> DNA
[1535]  <213> K%
[1536]  <220>
[1537]  <223> PAM/F%IINNAGAA
[1538] <220
[1539] <221> misc feature
[1540] <222> (1) ..(©2)
[1541]  <223> n = A.C.TEHLG
[1542]  <400> 48
[1543] nnagaa 6
[1544]  <210> 49
[1545] <211> 7
[1546]  <212> DNA
[1547]1 <213> R4
[1548]  <220>
[1549]  <223> PAM/F5IINNAGAAW
[1550]  <220>
[1551] <221> misc_feature
[1552] <222> (1)..(2)
[1553] <223> n = A.C.THKG
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[1554]  <220>

[1555] <221> misc feature
[1556] <222> (1) .. (D)

[1557]  <223> W=AEKT

[1558]  <400> 49

[1559] nnagaaw 7
[1560] <210> 50

[1561] <211> 5

[1562]  <212> DNA

[1563] <213> K%

[1564]  <220>

[1565]  <223> PAMF#INGGNG
[1566]  <220>

[1567] <221> misc feature
[1568] <222> (1)..(Q)

[1569] <223> n = A.C.THEHLG
[1570]  <220>

[1571] <221> misc_feature
[1572] <222> (4)..(4)

[1573] <223> n = A.C.THLG
[1574]  <400> 50

[1575] nggng o
[1576]  <210> 51

[1577] <211> 8

[1578] <212> DNA

[1579] <213> K%

[1580]  <220>

[1581]  <223> PAMFF%INNNNGATT
[1582] <220

[1583] <221> misc feature
[1584] <222> (1).. ()

[1585]  <223> n = A.C.TELG
[1586]  <400> 51

[1587] nnnngatt 8
[1588]  <210> 52

[1589] <211> 6

[1590] <212> DNA

[1591]1  <213> K401

[1592]  <220>

[1593]  <223> PAM/EAINAAAAC
[1594]  <220>

[1595] <221> misc feature
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[1596] <222> (1)..(1)

[1597]  <223> n = A.C.THLG

[1598]  <400> 52

[1599] naaaac 6
[1600] <210> 53

[1601] <211> 2

[1602]  <212> DNA

[1603]  <213> KZn

[1604]  <220>

[1605]  <223> PAMFFING

[1606]  <220>

[1607] <221> misc feature

[1608] <222> (1) ..(Q1)

[1609]  <223> n = A.C.THEHLG

[1610]  <400> 53

[1611] ng 2
[1612]  <210> 54

[1613]  <211> 22

[1614]  <212> RNA

[1615]  <213> KZn

[1616]  <220>

[1617]  <223> TracrRNAEL w411

[1618]  <400> 54

[1619]  guuuuuguac ucucaagauu ua 22
[1620] <210> 55

[1621]  <211> 15

[1622] <212> RNA

[1623]  <213> K%

[1624]  <220>

[1625]  <223> TracrRNARCX} 7317412

[1626]  <400> 55

[1627]  guuuuuguac ucuca 15
[1628] <210> 56

[1629] <211> 12

[1630]  <212> RNA

[1631]1  <213> R4

[1632]  <220>

[1633]  <223> TracrRNABELR 54171413

[1634]  <400> 56

[1635]  guuuuagagc ua 12
[1636] <210> 57

[1637] <211> 13
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[1638] <212> RNA
[1639]  <213> KA
[1640]  <220>
[1641]  <223> TracrRNAFCXT 5417 f5il4
[1642]  <400> 57
[1643]  guuuuagagc uag 13
[1644] <210> 58
[1645] <211> 60
[1646] <212> RNA
[1647]  <213> {LfEEERE
[1648]  <400> 58
[1649] uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggcacc gagucggugce 60
[1650] <210> 59
[1651] <211> 45
[1652] <212> RNA
[1653]  <213> {LARBERRTE
[1654]  <400> 59
[1655] uagcaaguua aaauaaggcu aguccguuau caacuugaaa aagug 45
[1656] <210> 60
[1657] <211> 32
[1658] <212> RNA
[1659]  <213> fLAREERKEE
[1660]  <400> 60
[1661] uagcaaguua aaauaaggcu aguccguuau ca 32
[1662] <210> 61
[1663] <211> 85
[1664] <212> RNA
[1665]  <213> WEHBEERTH
[1666]  <400> 61
[1667] uaaaucuugc agaagcuaca aagauaaggc uucaugccga aaucaacacc cugucauuuu 60
[1668] auggcagggu guuuucguua uuuaa 85
[1669] <210> 62
[1670] <211> 77
[1671]  <212> RNA
[1672]  <213> WEHEERR T
[1673]  <400> 62
[1674] ugcagaagcu acaaagauaa ggcuucauge cgaaaucaac acccugucau uuuauggcag 60
[1675] gguguuuucg uuauuua 77
[1676] <210> 63
[1677] <211> 65
[1678] <212> RNA
[1679] <213> FEHEEERTH
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[1680]
[1681]
[1682]
[1683]
[1684]
[1685]
[1686]
[1687]
[1688]
[1689]
[1690]
[1691]
[1692]
[1693]
[1694]
[1695]
[1696]
[1697]
[1698]
[1699]
[1700]
[1701]
[1702]
[1703]
[1704]
[1705]
[1706]
[1707]
[1708]
[1709]
[1710]
[1711]
[1712]
[1713]
[1714]
[1715]
[1716]
[1717]
[1718]
[1719]
[1720]
[1721]

<400> 63

ugcagaagcu acaaagauaa ggcuucaugce cgaaaucaac acccugucau uuuauggcag 60
ggugu 65
<210> 64

211> 131

<212> RNA

213> NLFEH)

<220>

<223> gRNAZRHIL

<220>

<221> misc_feature

<222> (1) ..(20)

<223> n = A.C.UHKG

<400> 64

nnnnnnnnnn nnnhnnnnnn guuuuuguac ucucaagauu uagaaauaaa ucuugcagaa 60
gcuacaaaga uaaggcuuca ugccgaaauc aacacccugu cauuuuaugg caggguguuu 120
ucguuauuua a 131
<210> 65

211> 117

<212> RNA

213> NP5

<220>

<223> gRNA/RHI2

<220>

<221> misc feature

<222> (1) ..(20)

<223> n = A.C.UELG

<400> 65

nnnnnnnnnn nnnnnnnnnn guuuuuguac ucucagaaau gcagaagcua caaagauaag 60
gcuucaugec gaaaucaaca cccugucauu uuauggcagg guguuuucgu uauuuaa 117
<210> 66

211> 104

<212> RNA

213> NP5

<220>

<223>  gRNAZRHI3

<220>

<221> misc feature

<222> (1) ..(20)

<223> n = A.C.UELG

<400> 66

nnnnnnnnnn nnhnnnnnnnn guuuuuguac ucucagaaau gcagaagcua caaagauaag 60
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[1722]
[1723]
[1724]
[1725]
[1726]
[1727]
[1728]
[1729]
[1730]
[1731]
[1732]
[1733]
[1734]
[1735]
[1736]
[1737]
[1738]
[1739]
[1740]
[1741]
[1742]
[1743]
[1744]
[1745]
[1746]
[1747]
[1748]
[1749]
[1750]
[1751]
[1752]
[1753]
[1754]
[1755]
[1756]
[1757]
[1758]
[1759]
[1760]
[1761]
[1762]
[1763]

gcuucaugcec gaaaucaaca cccugucauu uuauggcagg gugu 104
<210> 67

211> 99

<212> RNA

213> NILF%)

<220>

<223> gRNA/RfI4

<220>

<221> misc feature

<222> (1)..(20)

<223> n = A.C.UBLG

<400> 67

nnnnnNnNnNnnn nnnnnnnnnn guuuuuguac ucucagaaau agcaaguuaa aauaaggcua 60
guccguuauc aacuugaaaa aguggcaccg agucgguge 99
<210> 68

211> 81

<212> RNA

213> NIF5

<220>

<223>  gRNAZRHI5

<220>

<221> misc_feature

<222> (1) ..(20)

<223> n = A.C.UBLG

<400> 68

nnnnnnnnnn nnnnnnnnnn guuuuagage uagaaauage aaguuaaaau aaggcuaguc 60
cguuaucaac uugaaaaagu g 81
<210> 69

211> 68

<212> RNA

213> NLFH|

<220>

<223> gRNA/RHI6

<220>

<221> misc_feature

222> (1) ..(20)

<223> n = A.C.UHLG

<400> 69

nnnnnnnnnn nnnnnnnnnn guuuuagage uagaaauagce aaguuaaaau aaggcuaguc 60
cguuauca 68
<210> 170

<211> 100
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[1764] <212> RNA

[1765]  <213> ANTLF%I

[1766]  <220>

[1767]  <223> gRNAIRHIT

[1768]  <220>

[1769] <221> misc feature

[1770]  <222> (1) .. (20)

[1771]  <223> n = A.C.UEKG

[1772]  <400> 70

[1773]  nnnnnnnnnn nnnnnnnnnn guuuuagage uagaaauage aaguuaaaau aaggcuaguc 60
[1774] cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu 100
[1775] <210> 71

[1776] <211> 53

[1777]1  <212> DNA

[1778]  <213> f@RARHRICEERE

[1779]  <400> 71

[1780] caatggaaaa gacattttca aacgattacc caccctccgg gactgaggece cac 53
[1781] <210> 72

[1782] <211> 52

[1783] <212> DNA

[1784]  <213> A TJ¥%

[1785]  <220>

[1786]  <223> FFHILRTE5H

[1787]  <400> 72

[1788] caatggaaaa gacattttca aacgattacc cacctccggg actgaggecce ac 52
[1789] <210> 73

[1790] <211> 51

[1791]  <212> DNA

[1792] <213> AR5

[1793] <220>

[1794]  <223> Jp4l2RTE5H

[1795]  <400> 73

[1796] caatggaaaa gacattttca aacgattacc cactccggga ctgaggcecca ¢ 51
[1797]1 <210> 74

[1798] <211> 49

[1799] <212> DNA

[1800] <213> ATJF3

[1801]  <220>

[1802]  <223> J¥HI3/RTHE5H

[1803]  <400> 74

[1804] caatggaaaa gacattttca aacgattacc caccgggact gaggcccac 49
[1805] <210> 75
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[1806] <211> 46

[1807] <212> DNA

[1808] <213> AR5

[1809]  <220>

[1810] <223> A4 THE5H

[1811]  <400> 75

[1812] caatggaaaa gacattttca aacgattacc cgggactgag gcccac 46
[1813] <210> 76

[1814] <211> 13

[1815]  <212> DNA

[1816] <213> ATLF%I

[1817]  <220>

[1818]  <223> J¥FlI5/R T 5

[1819]  <400> 76

[1820] cactgaggcc cac 13
[1821] <210> 77

[1822] <211> 54

[1823] <212> DNA

[1824] <213> A TJ¥3l

[1825]  <220>

[1826]  <223> JyAll6/n TG

[1827]  <400> 77

[1828] caatggaaaa gacattttca aacgattacc caccactccg ggactgaggce ccac 54
[1829] <210> 78

[1830] <211> 48

[1831]  <212> DNA

[1832] <213> AR5

[1833]  <220>

[1834]  <223> JFHITnTE5H

[1835]  <400> 78

[1836] caatggaaaa gacattttca aacgattacc tccgggactg aggcccac 48
[1837] <210> 79

[1838] <211> 46

[1839] <212> DNA

[1840] <213> ATLF%I

[1841]  <220>

[1842]  <223> A8k TEl5H

[1843]  <400> 79

[1844] caatggaaaa gacattttca aacgattacc cgggactgag gcccac 46
[1845] <210> 80

[1846] <211> 44

[1847] <212> DNA
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[1848] <213> A TJ¥%l
[1849]  <220>
[1850]  <223> 39T El5H
[1851]  <400> 80
[1852] caatggaaaa gacattttca aacgattacc cacctgaggc ccac 44
[1853] <210> 81
[1854] <211> 48
[1855] <212> DNA
[1856] <213> A5
[1857]  <220>
[1858] <223> J¥AI10/~ T KI5
[1859]  <400> 81
[1860] caatggaaaa gacattttca aacgattacc cacgggactg aggcccac 48
[1861] <210> 82
[1862] <211> 40
[1863]  <212> DNA
[1864]  <213> ATLJF%
[1865]  <220>
[1866]  <223> JFAil1lxT K5
[1867]  <400> 82
[1868] caatggaaaa gacattttca aacgattaca cacggcccac 40
[1869] <210> 83
[1870] <211> 37
[1871]  <212> DNA
[1872] <213> ANTLF4
[1873]  <220>
[1874]  <223> JyAl12/RTE5H
[1875]  <400> 83
[1876] caatggaaaa gacattttct ccgggactga ggcccac 37
[1877] <210> 84
[1878] <211> 43
[1879] <212> DNA
[1880]  <213> A L34l
[1881]  <220>
[1882] <223> FFAI13/x T KI5
[1883]  <400> 84
[1884] caatggaaaa gacattttca aacgctccgg gactgaggece cac 43
[1885]  <210> 85
[1886] <211> 43
[1887]  <212> DNA
[1888] <213> A%
[1889]  <220>
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[1890]  <223> J34il14/x T K5
[1891]  <400> 85
[1892] caatggaaaa gacattttca aacgatccgg gactgaggcc cac 43
[1893] <210> 86
[1894] <211> 33
[1895]  <212> DNA
[1896] <213> AR5
[1897]  <220>
[1898]  <223> J74il15/R T K5
[1899]  <400> 86
[1900] caatggaaaa gacattttca aacgataccc cac 33
[1901] <210> 87
[1902] <211> 54
[1903] <212> DNA
[1904] <213> ATLF%I
[1905]  <220>
[1906]  <223> FF%167~ T KI5t
[1907]  <400> 87
[1908] caatggaaaa gacattttca aacgattacc cacccctccg ggactgagge ccac 54
[1909] <210> 88
[1910] <211> 49
[1911]  <212> DNA
[1912]  <213> A TJF4l
[1913]  <220>
[1914]  <223> P3N TR TE5H
[1915]  <400> 88
[1916] caatggaaaa gacattttca aacgattacc ctccgggact gaggcccac 49
[1917]  <210> 89
[1918] <211> 54
[1919] <212> DNA
[1920] <213> ALJF4I
[1921]  <220>
[1922]  <223> FFAl18/~ T KI5
[1923]  <400> 89
[1924] caatggaaaa gacattttca aacgattacc cacccctcecg ggactgagge ccac 54
[1925] <210> 90
[1926] <211> 47
[1927] <212> DNA
[1928] <213> ATLF4I
[1929]  <220>
[1930]  <223> Aarl-Z%BR-1
[1931]  <400> 90
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[1932] agaagtatcc taccatctac catctccgaa agaaactcgt cgattcc 47
[1933] <210> 91

[1934] <211> 47

[1935]  <212> DNA

[1936] <213> ANTF41

[1937]  <220>

[1938]  <223> Aarl-Z:fk-2

[1939] <400> 91

[1940] ggaatcgacg agtttctttc ggagatggta gatggtagga tacttct 47
[1941]  <210> 92

[1942] <211> 10706

[1943] <212> DNA

[1944] <213> ANTLF%I

[1945]  <220>

[1946] <223> pRF109

[1947]  <400> 92

[1948] catggacaag aaatactcca tcggcctgga cattggaacc aactctgtceg getgggetgt 60
[1949] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcecggaa acaccgatceg 120
[1950] acactccatc aagaaaaacc tcattggtgce cctgttgttc gattctggeg agactgecga 180
[1951] agctaccaga ctcaagcgaa ctgctcggeg acgttacacc cgacggaaga accgaatctg 240
[1952] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcateg 300
[1953] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[1954] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc atctccgaaa 420
[1955] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcg ctctggcaca 480
[1956] catgatcaag tttcgaggtc atttcctcat cgagggcgat ctcaatcccg acaacagcga 540
[1957] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccce 600
[1958] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagagceag 660
[1959] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[1960] cctcattgee ctttetettg gtctcacace caacttcaag tccaacttcg atctggcegga 780
[1961] ggacgccaag ctccagetgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[1962] acagattggc gatcagtacg ccgacctgtt tctcgetgec aagaaccttt cggatgetat 900
[1963] tctettgtet gacattctge gagtcaacac cgagatcaca aaggctcccee tttctgecte 960
[1964] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
[1965] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[1966] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[1967] cgagaagatg gacggaaccg aggaactget tgtcaagctc aatcgagagg atctgetteg 1200
[1968] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagctgea 1260
[1969] cgccattctt cgacgtcagg aagacttcta cccctttcte aaggacaacc gagagaagat 1320
[1970] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactc 1380
[1971] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[1972] agtcgtggac aagggtgect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[1973] gaatctgccc aacgagaagg ttcttcccaa gcattcgetg ctctacgagt actttacagt 1560
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[1974] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
[1975] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[1976] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[1977] ttccggagtt gaggaccgat tcaacgectc tttgggecacce tatcacgatc tgctcaagat 1800
[1978] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[1979] gctcactctt accctgttcg aagatcggga gatgatcgag gaacgactca agacatacge 1920
[1980] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[1981] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[1982] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[1983] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gcgacagett 2160
[1984] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggea ttctccagac 2220
[1985] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[1986] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagagceg 2340
[1987] gatgaagcga atcgaggaag gcatcaagga gctgggatcce cagattctca aggagcatcce 2400
[1988] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[1989] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[1990] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[1991] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[1992] gaactactgg cgacagctge tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[1993] taccaaggcc gagcgaggeg gtctgteccga getcgacaag getggettca tcaagegtca 2760
[1994] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[1995] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[1996] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[1997] ttaccaccat gcccacgatg cttacctcaa cgcecgtegtt ggecactgege tcatcaagaa 3000
[1998] ataccccaag ctcgaaagcg agttcgttta cggecgattac aaggtctacg acgttcgaaa 3060
[1999] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[2000] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[2001] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[2002] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[2003] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagcetcat 3360
[2004] cgctcgaaag aaagactggg atcccaagaa atacggtggc ttcgattctc ctaccgtcge 3420
[2005] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccegt 3480
[2006] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[2007] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[2008] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgectceg ctggegaget 3660
[2009] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[2010] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[2011]  gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[2012] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[2013] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[2014] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[2015] ggaggttctc gatgccacce tgattcacca gtccatcact ggecctgtacg agacccgaat 4080
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[2016] cgacctgtcet cagettggtg gegactccag ageccgatccc aagaaaaage gaaaggtcta 4140
[2017] agcggccgea agtgtggatg gggaagtgag tgcceggttc tgtgtgecaca attggcaatce 4200
[2018] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[2019] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[2020] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[2021] gctagtgctc ttactcgtac agtgtgcaat actgegtatc atagtctttg atgtatatcg 4440
[2022] tattcattca tgttagttge gtacgagccg gaagcataaa gtgtaaagece tggggtgect 4500
[2023] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gecccgettte cagtcgggaa 4560
[2024] acctgtcgtg ccagctgecat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[2025] ttgggegete ttecegettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[2026] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[2027] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt 4800
[2028] tgetggegtt tttccatagg ctcecgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[2029] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggecgtttcce cctggaaget 4920
[2030] ccctegtgeg ctetcetgtt ccgacectge cgettaccgg atacctgtee gectttetee 4980
[2031] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[2032] tcgttcgete caagectggge tgtgtgecacg aacccceeegt tcagcccgac cgetgegecet 5100
[2033] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggceag 5160
[2034] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgcectaca gagttcttga 5220
[2035] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[2036] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[2037] gtagcggtgg tttttttgtt tgcaagcagec agattacgcg cagaaaaaaa ggatctcaag 5400
[2038] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[2039] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[2040] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[2041] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[2042] tcccegtegt gtagataact acgatacggg agggcttace atctggecce agtgetgeaa 5700
[2043] tgataccgcg agacccacgce tcaccggctc cagatttatc agcaataaac cagccagcecg 5760
[2044] gaagggccga gegecagaagt ggtcctgeaa ctttatccge ctccatccag tctattaatt 5820
[2045] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[2046] ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggettcattc agcecteceggtt 5940
[2047] cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaageg gttagctcct 6000
[2048] tcggtectee gatcgttgtc agaagtaagt tggeccgecagt gttatcactc atggttatgg 6060
[2049] cagcactgca taattctctt actgtcatge catccgtaag atgettttcet gtgactggtg 6120
[2050] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgcccgg 6180
[2051] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[2052] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcec agttcgatgt 6300
[2053] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[2054] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcegaca cggaaatgtt 6420
[2055] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[2056] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[2057] ttcccecgaaa agtgeccacct gacgegeccet gtageggege attaagegeg gegggtgtgg 6600

118



FF

5l %R

CN 107002020 B 50/164 1T
[2058] tggttacgcg cagecgtgacc gctacacttg ccagegecct agegeceget cctttegett 6660
[2059] tctteectte ctttetegee acgttegecg getttececeg tcaagetcta aatcggggge 6720
[2060] tccetttagg gtteccgattt agtgectttac ggecacctcga ccccaaaaaa cttgattagg 6780
[2061] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgeect ttgacgttgg 6840
[2062] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[2063] cggtctattc ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[2064] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[2065] ttcgecatte aggetgegea actgttggga agggegatcg gtgegggeet cttegetatt 7080
[2066] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[2067] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[2068] cgaattgggt accgggecce ccctecgaggt cgatggtgte gataagettg atatcgaatt 7260
[2069] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgec 7320
[2070] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[2071] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[2072] atagacagac tccatctgcc gcctccaact gatgttctca atatttaagg ggtcatctceg 7500
[2073] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[2074] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[2075] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[2076] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[2077] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[2078] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[2079] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[2080] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[2081] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[2082] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[2083] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[2084] acataaaggt attttgattt aattttttgec ttaaattcaa tccccccteg ttcagtgtca 8220
[2085] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[2086] aatcgtattt ccaggttaga cgttccgcag aatctagaat geggtatgeg gtacattgtt 8340
[2087] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[2088] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[2089] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[2090] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[2091] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[2092] cggatgctca atcgatttcg acagtaatta attaagtcat acacaagtca gctttctteg 8700
[2093] agcctcatat aagtataagt agttcaacgt attagcactg tacccagcat ctccgtatcg 8760
[2094] agaaacacaa caacatgccc cattggacag atcatgcgga tacacaggtt gtgcagtatc 8820
[2095] atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag cgctccatac 8880
[2096] ttgcacgctc tctatataca cagttaaatt acatatccat agtctaacct ctaacagtta 8940
[2097] atcttctggt aagcctccca gecagectte tggtatcget tggectccte aataggatcet 9000
[2098] cggttctgge cgtacagacc tcggecgaca attatgatat ccgttcecggt agacatgaca 9060
[2099] tcctcaacag ttcggtactg ctgtccgaga gegtctcect tgtcgtcaag acccaccceeg 9120
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[2100] ggggtcagaa taagccagtc ctcagagtcg cccttaggtc ggttctggge aatgaageca 9180
[2101] accacaaact cggggtcgga tcgggcaage tcaatggtct gecttggagta ctcgecagtg 9240
[2102] gccagagage ccttgcaaga cagctcggece agcatgageca gacctctgge cagetteteg 9300
[2103] ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga gacgtcctece 9360
[2104] ttcttetgtt cagagacagt ttcctcggea ccagetcgea ggeccagecaat gattceggtt 9420
[2105] ccgggtacac cgtgggegtt ggtgatatcg gaccactcgg cgattcggtg acaccggtac 9480
[2106] tggtgcttga cagtgttgece aatatctgeg aactttctgt cctcgaacag gaagaaaccg 9540
[2107] tgcttaagag caagttcctt gagggggage acagtgecgg cgtaggtgaa gtcgtcaatg 9600
[2108] atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge aagctcaatg 9660
[2109] agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttctt ggetgecacg 9720
[2110] agcttgagca ctcgagegge aaaggeggac ttgtggacgt tagctcgage ttcgtaggag 9780
[2111] ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact ttttatcgga 9840
[2112] accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag ttgaacttat 9900
[2113] agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat ggctctctgg 9960
[2114]  gcgtcgectt tgecgacaaa aatgtgatca tgatgaaage cagcaatgac gttgeagetg 10020
[2115] atattgttgt cggccaaccg cgccgaaaac gcagcectgtca gacccacage ctccaacgaa 10080
[2116] gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc caaaggcgge 10140
[2117] aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg cctcaaaact 10200
[2118] acctcggaac tgctgegetg atctggacac cacagaggtt ccgagcactt taggttgcac 10260
[2119] caaatgtccc accaggtgca ggcagaaaac gctggaacag cgtgtacagt ttgtcttaac 10320
[2120] aaaaagtgag ggcgctgagg tcgagcaggg tggtgtgact tgttatagee tttagagetg 10380
[2121] cgaaagcgcg tatggatttg gctcatcagg ccagattgag ggtctgtgga cacatgtcat 10440
[2122] gttagtgtac ttcaatcgcc ccctggatat agccccgaca ataggecegtg gectcatttt 10500
[2123] tttgeettee geacatttcee attgeteggt acccacacct tgettctect gecacttgeca 10560
[2124] accttaatac tggtttacat tgaccaacat cttacaagcg gggggettgt ctagggtata 10620
[2125] tataaacagt ggctctccca atcggttgee agtctetttt ttcctttett tccccacaga 10680
[2126] ttcgaaatct aaactacaca tcacac 10706
[2127] <210> 93

[2128] <211> 4140

[2129] <212> DNA

[2130] <213> ALJF4I

[2131]  <220>

[2132]  <223> Aarl- Cas9E[H

[2133]  <400> 93

[2134] atggacaaga aatactccat cggcctggac attggaacca actctgtcgg ctgggetgte 60
[2135] atcaccgacg agtacaaggt gccctccaag aaattcaagg tcctcggaaa caccgatcga 120
[2136] cactccatca agaaaaacct cattggtgec ctgttgttcg attctggega gactgecgaa 180
[2137] gctaccagac tcaagcgaac tgctcggega cgttacacce gacggaagaa ccgaatctge 240
[2138] tacctgcagg agatcttttc caacgagatg gccaaggtgg acgattcgtt ctttcatcga 300
[2139] ctggaggaat ccttcctcgt cgaggaagac aagaaacacg agcgtcatcce catctttgge 360
[2140] aacattgtgg acgaggttge ttaccacgag aagtatccta ccatctacca tctccgaaag 420
[2141] aaactcgtcg attccaccga caaggcggat ctcagactta tctacctcge tctggcacac 480
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[2142] atgatcaagt ttcgaggtca tttcctcatc gagggcgatc tcaatcccga caacagcegat 540
[2143] gtggacaagc tgttcattca gctcgttcag acctacaacc agctgttcga ggaaaacccce 600
[2144] atcaatgcct ccggagtcga tgcaaaggec atcttgtetg ctcgactctc gaagagcaga 660
[2145] cgactggaga acctcattgce ccaacttcct ggcgagaaaa agaacggact gtttggcaac 720
[2146] ctcattgeee tttctettgg tctcacacce aacttcaagt ccaacttcga tctggeggag 780
[2147] gacgccaagc tccagctgtc caaggacacc tacgacgatg acctcgacaa cctgettgea 840
[2148] cagattggcg atcagtacgc cgacctgttt ctcgetgeca agaaccttte ggatgetatt 900
[2149] ctcttgtetg acattctgeg agtcaacacc gagatcacaa aggctccecct ttctgectee 960
[2150] atgatcaagc gatacgacga gcaccatcag gatctcacac tgctcaagge tcttgtccega 1020
[2151] cagcaactgc ccgagaagta caaggagatc tttttcgatc agtcgaagaa cggctacget 1080
[2152] ggatacatcg acggcggage ctctcaggaa gagttctaca agttcatcaa gccaattcte 1140
[2153] gagaagatgg acggaaccga ggaactgctt gtcaagctca atcgagagga tctgecttegg 1200
[2154] aagcaacgaa ccttcgacaa cggcagcatt cctcatcaga tccacctcgg tgagctgcac 1260
[2155] gccattctte gacgtcagga agacttctac ccctttctca aggacaaccg agagaagatc 1320
[2156] gagaagattc ttacctttcg aatcccctac tatgttggtc ctcttgecag aggaaactct 1380
[2157] cgatttgett ggatgactcg aaagtccgag gaaaccatca ctccctggaa cttcgaggaa 1440
[2158] gtcgtggaca agggtgecte tgcacagtce ttcatcgage gaatgaccaa cttcgacaag 1500
[2159] aatctgccca acgagaaggt tcttcccaag cattcgetge tctacgagta ctttacagtce 1560
[2160] tacaacgaac tcaccaaagt caagtacgtt accgagggaa tgcgaaagcc tgccttettg 1620
[2161] tctggecgaac agaagaaagc cattgtcgat ctcctgttca agaccaaccg aaaggtcact 1680
[2162] gttaagcagc tcaaggagga ctacttcaag aaaatcgagt gtttcgacag cgtcgagatt 1740
[2163] tccggagttg aggaccgatt caacgectct ttgggeacct atcacgatct gectcaagatt 1800
[2164] atcaaggaca aggattttct cgacaacgag gaaaacgagg acattctgga ggacatcgtg 1860
[2165] ctcactctta ccctgttcga agatcgggag atgatcgagg aacgactcaa gacatacget 1920
[2166] cacctgttcg acgacaaggt catgaaacaa ctcaagcgac gtagatacac cggctgggga 1980
[2167] agactttcgc gaaagctcat caacggcatc agagacaagc agtccggaaa gaccattctg 2040
[2168] gactttctca agtccgatgg ctttgccaac cgaaacttca tgcagetcat tcacgacgat 2100
[2169] tctcttacct tcaaggagga catccagaag gcacaagtgt ccggtcaggg cgacagettg 2160
[2170] cacgaacata ttgccaacct ggetggttcg ccagccatca agaaaggecat tctccagact 2220
[2171] gtcaaggttg tcgacgagct ggtgaaggtc atgggacgtc acaagcccga gaacattgtg 2280
[2172] atcgagatgg ccagagagaa ccagacaact caaaagggtc agaaaaactc gcgagagcegg 2340
[2173] atgaagcgaa tcgaggaagg catcaaggag ctgggatccc agattctcaa ggagcatcce 2400
[2174] gtcgagaaca ctcaactgca gaacgagaag ctgtatctct actatctgeca gaatggtcga 2460
[2175] gacatgtacg tggatcagga actggacatc aatcgtctca gcgactacga tgtggaccac 2520
[2176] attgtccctc aatcctttct caaggacgat tctatcgaca acaaggtcct tacacgatcc 2580
[2177] gacaagaaca gaggcaagtc ggacaacgtt cccagcgaag aggtggtcaa aaagatgaag 2640
[2178] aactactggc gacagctget caacgccaag ctcattacce agcgaaagtt cgacaatctt 2700
[2179] accaaggccg agcgaggegg tctgtcecgag ctcgacaagg ctggettcat caagegtcaa 2760
[2180] ctcgtcgaga ccagacagat cacaaagcac gtcgcacaga ttctcgattc tcggatgaac 2820
[2181] accaagtacg acgagaacga caagctcatc cgagaggtca aggtgattac tctcaagtcce 2880
[2182] aaactggtct ccgatttccg aaaggacttt cagttctaca aggtgcgaga gatcaacaat 2940
[2183] taccaccatg cccacgatgc ttacctcaac gccgtegttg gecactgeget catcaagaaa 3000
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[2184] taccccaage tcgaaagcga gttcgtttac ggegattaca aggtctacga cgttcgaaag 3060
[2185] atgattgcca agtccgaaca ggagattggc aaggctactg ccaagtactt cttttactcc 3120
[2186] aacatcatga actttttcaa gaccgagatc accttggcca acggagagat tcgaaagaga 3180
[2187] ccacttatcg agaccaacgg cgaaactgga gagatcgtgt gggacaaggg tcgagacttt 3240
[2188] gcaaccgtge gaaaggttct gtcgatgect caggtcaaca tcgtcaagaa aaccgaggtt 3300
[2189] cagactggcg gattctccaa ggagtcgatt ctgcccaage gaaactccga caagctcatce 3360
[2190] gctcgaaaga aagactggga tcccaagaaa tacggtgget tcgattctce taccgtegece 3420
[2191] tattccgtge ttgtcgttge gaaggtcgag aagggcaagt ccaaaaagct caagtccgte 3480
[2192] aaggagctge tcggaattac catcatggag cgatcgagct tcgagaagaa tcccatcgac 3540
[2193] ttcttggaag ccaagggtta caaggaggtc aagaaagacc tcattatcaa gctgcccaag 3600
[2194] tactctctgt tcgaactgga gaacggtcga aagcgtatge tcgectcege tggegagetg 3660
[2195] cagaagggaa acgagcttge cttgecttcg aagtacgtca actttctcta tctggettet 3720
[2196] cactacgaga agctcaaggg ttctcccgag gacaacgaac agaagcaact cttcgttgag 3780
[2197] cagcacaaac attacctcga cgagattatc gagcagattt ccgagttttc gaagcgagtc 3840
[2198] atcctggetg atgccaactt ggacaaggtg ctctctgect acaacaagca tcgggacaaa 3900
[2199] cccattcgag aacaggcegga gaacatcatt cacctgttta ctcttaccaa cctgggtget 3960
[2200] cctgcagett tcaagtactt cgataccact atcgaccgaa agcggtacac atccaccaag 4020
[2201] gaggttctcg atgccaccet gattcaccag tccatcactg gectgtacga gacccgaatce 4080
[2202] gacctgtcte agettggtgg cgactccaga gecgatccca agaaaaageg aaaggtctaa 4140
[2203] <210> 94

[2204] <211> 10706

[2205] <212> DNA

[2206]  <213> A TJ¥%l

[2207] <220>

[2208] <223> pRF141

[2209]  <400> 94

[2210] catggacaag aaatactcca tcggcctgga cattggaacc aactctgteg getgggetgt 60
[2211] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatceg 120
[2212] acactccatc aagaaaaacc tcattggtge cctgttgttc gattctggeg agactgecga 180
[2213] agctaccaga ctcaagcgaa ctgcectcggeg acgttacacc cgacggaaga accgaatctg 240
[2214] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[2215] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[2216] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc atctccgaaa 420
[2217] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcg ctctggecaca 480
[2218] catgatcaag tttcgaggtc atttcctcat cgagggcgat ctcaatcccg acaacagcga 540
[2219] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccc 600
[2220] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagagceag 660
[2221] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[2222] cctcattgee ctttetettg gtctcacacce caacttcaag tccaacttcg atctggegga 780
[2223] ggacgccaag ctccagetgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[2224] acagattggce gatcagtacg ccgacctgtt tctcgetgee aagaaccttt cggatgetat 900
[2225] tctecttgtet gacattctge gagtcaacac cgagatcaca aaggctcccece tttcectgecte 960
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[2226] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgteeg 1020
[2227] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacgce 1080
[2228] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[2229] cgagaagatg gacggaaccg aggaactgct tgtcaagctc aatcgagagg atctgcttceg 1200
[2230] gaagcaacga accttcgaca acggcagcat tcctcatcag atccaccteg gtgagetgea 1260
[2231]  cgccattctt cgacgtcagg aagacttcta cccctttcte aaggacaacc gagagaagat 1320
[2232] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgcca gaggaaactc 1380
[2233] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[2234] agtcgtggac aagggtgect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[2235] gaatctgcce aacgagaagg ttcttcccaa gcattcgetg ctctacgagt actttacagt 1560
[2236] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
[2237] gtctggecgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[2238] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gecgtcgagat 1740
[2239] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[2240] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[2241] gctcactctt accctgttcg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[2242] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[2243] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[2244] ggactttctc aagtccgatg getttgeccaa ccgaaacttc atgcagetca ttcacgacga 2100
[2245] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[2246] gcacgaacat attgccaacc tggetggttc gccagccatc aagaaaggceca ttctccagac 2220
[2247] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[2248] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[2249] gatgaagcga atcgaggaag gcatcaagga gctgggatcc cagattctca aggagcatcce 2400
[2250] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtceg 2460
[2251] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[2252] cattgtccct caatccttte tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[2253] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[2254] gaactactgg cgacagctge tcaacgccaa getcattacce cagegaaagt tcgacaatct 2700
[2255] taccaaggcc gagcgaggeg gtctgtcecega getcgacaag getggettca tcaagegtcea 2760
[2256] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[2257] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[2258] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[2259] ttaccaccat gcccacgatg cttacctcaa cgeegtegtt ggecactgege tcatcaagaa 3000
[2260] ataccccaag ctcgaaagcg agttcgttta cggcgattac aaggtctacg acgttcgaaa 3060
[2261] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[2262] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[2263] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[2264] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[2265] tcagactggc ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[2266] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttecgattctc ctaccgtege 3420
[2267] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaage tcaagtccgt 3480
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[2268] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[2269] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[2270] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctecgectecg ctggegaget 3660
[2271] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[2272] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[2273] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[2274] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[2275] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[2276] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[2277] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[2278] cgacctgtct cagcttggtg gegactccag agecgatcce aagaaaaage gaaaggtcta 4140
[2279] agcggecgea agtgtggatg gggaagtgag tgecccggtte tgtgtgecaca attggeaate 4200
[2280] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[2281] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[2282] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[2283] gctagtgete ttactcgtac agtgtgcaat actgecgtatc atagtctttg atgtatateg 4440
[2284] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[2285] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact geccgettte cagtcgggaa 4560
[2286] acctgtcgtg ccagectgecat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[2287] ttgggegete tteegettee tegetcactg actecgetgeg cteggtegtt cggetgegge 4680
[2288] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[2289] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[2290] tgetggegtt tttccatagg ctccgeccce ctgacgagea tcacaaaaat cgacgctcaa 4860
[2291] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[2292] ccctegtgeg ctetectgtt cecgaccetge cgettaccgg atacctgtee gectttetee 4980
[2293] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[2294] tcgttcgete caagetggge tgtgtgcacg aaccccecgt tcagecegac cgetgegeet 5100
[2295] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[2296] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[2297] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[2298] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[2299] gtagcggtgg tttttttgtt tgcaagcage agattacgcg cagaaaaaaa ggatctcaag 5400
[2300] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[2301] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[2302] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[2303] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[2304] tcceegtegt gtagataact acgatacggg agggcettacc atctggeccee agtgctgcaa 5700
[2305] tgataccgcg agacccacge tcaccggectc cagatttatc agcaataaac cagccagcecg 5760
[2306] gaagggccga gecgeagaagt ggtcctgecaa ctttatcege ctccatccag tctattaatt 5820
[2307] gttgccggga agcectagagta agtagttcge cagttaatag tttgecgcaac gttgttgeca 5880
[2308] ttgctacagg catcgtggtg tcacgetegt cgtttggtat ggettcatte agetceggtt 5940
[2309] cccaacgatc aaggcgagtt acatgatccc ccatgttgtg caaaaaageg gttagctcct 6000
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[2310] tcggtectee gatcgttgte agaagtaagt tggecgecagt gttatcactc atggttatgg 6060
[2311] cagcactgca taattctctt actgtcatgc catccgtaag atgcttttct gtgactggtg 6120
[2312] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgeccegg 6180
[2313] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[2314] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[2315] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[2316] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcegaca cggaaatgtt 6420
[2317] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[2318] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[2319] ttccececgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[2320] tggttacgeg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[2321] tcttecette ctttetegee acgttegecg gettteceeg tcaagetcecta aatcggggge 6720
[2322] tccectttagg gttecgattt agtgetttac ggcacctega ccccaaaaaa cttgattagg 6780
[2323] gtgatggttc acgtagtggg ccatcgecet gatagacggt ttttecgecct ttgacgttgg 6840
[2324] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[2325] cggtctatte ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[2326] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[2327] ttcgccattc aggectgegea actgttggga agggegateg gtgegggect cttegetatt 7080
[2328] acgccagetg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[2329] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[2330] cgaattgggt accgggeccece ccctcgaggt cgatggtgte gataagettg atatcgaatt 7260
[2331] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcece 7320
[2332] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[2333] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[2334] atagacagac tccatctgcc gectccaact gatgttctca atatttaagg ggtcatcteg 7500
[2335] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[2336] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[2337] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[2338] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[2339] tgecctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[2340] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[2341] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[2342] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[2343] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[2344] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[2345] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[2346] acataaaggt attttgattt aattttttgec ttaaattcaa tccccccteg ttcagtgtca 8220
[2347] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[2348] aatcgtattt ccaggttaga cgttccgcag aatctagaat geggtatgeg gtacattgtt 8340
[2349] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[2350] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[2351] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
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[2352] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[2353] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[2354] cggatgctca atcgatttcg acagtaatta attaagtcat acacaagtca getttctteg 8700
[2355] agcctcatat aagtataagt agttcaacgt attagcactg tacccagcat ctccgtatcg 8760
[2356] agaaacacaa caacatgccc cattggacag atcatgcgga tacacaggtt gtgcagtatc 8820
[2357] atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag cgctccatac 8880
[2358] ttgcacgctc tctatataca cagttaaatt acatatccat agtctaacct ctaacagtta 8940
[2359] atcttctggt aagcctccca geccagectte tggtatcget tggectccte aataggatcet 9000
[2360] cggttctgge cgtacagacc tcggecgaca attatgatat ccgttccggt agacatgaca 9060
[2361] tcctcaacag ttcggtactg ctgtcecgaga gegteteecct tgtcgtcaag acccacccecg 9120
[2362] ggggtcagaa taagccagtc ctcagagtcg cccttaggtc ggttctggge aatgaagcca 9180
[2363] accacaaact cggggtcgga tcgggcaage tcaatggtct gcttggagta ctegecagtg 9240
[2364] gccagagagc ccttgcaaga cagctcggec agcatgagea gacctctgge cagettcteg 9300
[2365] ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga gacgtcctcece 9360
[2366] ttcttctgtt cagagacagt ttcctcggea ccagcetcgea ggecagecaat gattceggtt 9420
[2367] ccgggtacac cgtgggegtt ggtgatatcg gaccactcgg cgattcggtg acaccggtac 9480
[2368] tggtgcttga cagtgttgec aatatctgeg aactttctgt cctcgaacag gaagaaaccg 9540
[2369] tgcttaagag caagttcctt gagggggage acagtgecgg cgtaggtgaa gtcgtcaatg 9600
[2370] atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge aagctcaatg 9660
[2371] agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttctt ggetgcecacg 9720
[2372] agcttgagca ctcgagecgge aaaggeggac ttgtggacgt tagctcgage ttcgtaggag 9780
[2373] ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact ttttatcgga 9840
[2374] accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag ttgaacttat 9900
[2375] agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat ggctctctgg 9960
[2376] gcgtegectt tgecgacaaa aatgtgatca tgatgaaage cagcaatgac gttgcagetg 10020
[2377] atattgttgt cggccaaccg cgccgaaaac geagetgtca gacccacage ctccaacgaa 10080
[2378] gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc caaaggcgge 10140
[2379] aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg cctcaaaact 10200
[2380] acctcggaac tgctgegetg atctggacac cacagaggtt ccgagecactt taggttgeac 10260
[2381] caaatgtccc accaggtgca ggcagaaaac gctggaacag cgtgtacagt ttgtcttaac 10320
[2382] aaaaagtgag ggcgctgagg tcgagcaggg tggtgtgact tgttatagee tttagagetg 10380
[2383] cgaaagcgeg tatggatttg gctcatcagg ccagattgag ggtctgtgga cacatgtcat 10440
[2384] gttagtgtac ttcaatcgcc ccctggatat agccccgaca ataggecgtg gectcatttt 10500
[2385] tttgeecttee gecacatttee attgeteggt acccacacct tgettecteet gecacttgeca 10560
[2386] accttaatac tggtttacat tgaccaacat cttacaagcg gggggcttgt ctagggtata 10620
[2387] tataaacagt ggctctccca atcggttgee agtctetttt ttectttett tccccacaga 10680
[2388] ttcgaaatct aaactacaca tcacac 10706
[2389] <210> 95

[2390] <211> 1048

[2391] <212> DNA

[2392] <213> A TJ¥3)

[2393] <220>
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[2394] <223> HEERMESH

[2395]  <400> 95

[2396] gcgcacgtta attaaatttt ttttgatttt cttttttgac cccgtcttca attacacttc 60
[2397] ccaactggga acacccctct ttatcgaccc attttaggta atttacccta geccattgte 120
[2398] tccataagga atattaccct aacccacagt ccagggtgec caggtcctte tttggccaaa 180
[2399] ttttaacttc ggtcctatgg cacagcggta gcgegtgaga ttgcaaatct taaggtcceg 240
[2400] agttcgaatc tcggtgggac ctagttattt ttgatagata atttcgtgat gattagaaac 300
[2401] ttaacgcaaa ataatggccg gcatggtccce agectccteg ctggegeegg ctgggeaaca 360
[2402] tgcttecggea tggegaatgg gacgecaggtg atggegggat cgttgtatat ttcttgacac 420
[2403] cttttcggea tcgecctaaa ttcggegtece tcatattgtg tgaggacgtt ttattacgtg 480
[2404] tttacgaagc aaaagctaaa accaggagct atttaatggc aacagttaac cagctggtac 540
[2405] gcaaaccacg tgctcgcaaa gttgcgaaaa gcaacgtgec tgcgctggaa gcatgeccge 600
[2406] aaaaacgtgg cgtatgtact cgtgtatata ctaccactcc taaaaaaccg aactccgcege 660
[2407] tgcgtaaagt atgeccgtgtt cgtctgacta acggtttcga agtgacttcce tacatcggtg 720
[2408] gtgaaggtca caacctgcag gagcactccg tgatcctgat ccgtggeggt cgtgttaaag 780
[2409] acctcccggg tgttcgttac cacaccgtac gtggtgeget tgactgetee ggegttaaag 840
[2410] accgtaagca ggctcgttcec aagtatggeg tgaagegtce taaggcttag gttaataaca 900
[2411]  ggcctgetgg taatcgeagg cctttttatt tttacacctg cgttttagag ctagaaatag 960
[2412] caagttaaaa taaggctagt ccgttatcaa cttgaaaaag tggcaccgag tcggtgettt 1020
[2413] tttttttgtt ttttatcgat gcgegceac 1048
[2414]  <210> 96

[2415]  <211> 300

[2416] <212> DNA

[2417]  <213> fRARHBICEERE

[2418]  <400> 96

[2419] attttttttg attttctttt ttgaccccgt cttcaattac acttcccaac tgggaacacc 60
[2420] cctctttatc gacccatttt aggtaattta ccctageccca ttgtctccat aaggaatatt 120
[2421] accctaaccc acagtccagg gtgeccaggt ccttectttgg ccaaatttta actteggtee 180
[2422] tatggcacag cggtagcgecg tgagattgca aatcttaagg tcccgagttc gaatctcggt 240
[2423] gggacctagt tatttttgat agataatttc gtgatgatta gaaacttaac gcaaaataat 300
[2424] <210> 97

[2425] <211> 544

[2426] <212> DNA

[2427]  <213> Kkt

[2428]  <220>

[2429] <221> misc feature

[2430] <222> (1)..(544)

[2431]  <223> rpsLIRFEFA

[2432]  <400> 97

[2433] atggcgggat cgttgtatat ttcttgacac cttttcggeca tcgecctaaa tteggegtee 60
[2434] tcatattgtg tgaggacgtt ttattacgtg tttacgaagc aaaagctaaa accaggagct 120
[2435] atttaatggc aacagttaac cagctggtac gcaaaccacg tgctcgcaaa gttgcgaaaa 180
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[2436] gcaacgtgee tgegetggaa gecatgeccege aaaaacgtgg cgtatgtact cgtgtatata 240
[2437] ctaccactcc taaaaaaccg aactccgege tgecgtaaagt atgeegtgtt cgtctgacta 300
[2438] acggtttcga agtgacttcc tacatcggtg gtgaaggtca caacctgcag gagcactccg 360
[2439] tgatcctgat ccgtggeggt cgtgttaaag acctcceggg tgttegttac cacaccgtac 420
[2440] gtggtgcget tgactgetce ggegttaaag accgtaageca ggetegttce aagtatggeg 480
[2441] tgaagcgtce taaggcttag gttaataaca ggcctgetgg taatcgcagg cctttttatt 540
[2442] ttta 544
[2443]  <210> 98

[2444] <211> 11714

[2445] <212> DNA

[2446]  <213> ANLF%I

[2447]  <220>

[2448] <223> pRF291

[2449]  <400> 98

[2450] cgataaaaaa caaaaaaaaa agcaccgact cggtgccact ttttcaagtt gataacggac 60
[2451] tagccttatt ttaacttget atttctaget ctaaaacgca ggtgtaaaaa taaaaaggcc 120
[2452] tgcgattacc agcaggectg ttattaacct aagccttagg acgcttcacg ccatacttgg 180
[2453] aacgagcctg cttacggtct ttaacgccgg agcagtcaag cgcaccacgt acggtgtggt 240
[2454] aacgaacacc cgggaggtct ttaacacgac cgccacggat caggatcacg gagtgectcct 300
[2455] gcaggttgtg accttcacca ccgatgtagg aagtcacttc gaaaccgtta gtcagacgaa 360
[2456] cacggcatac tttacgcagc gcggagttcg gttttttagg agtggtagta tatacacgag 420
[2457] tacatacgcc acgtttttge gggcatgett ccagcecgecagg cacgttgett ttcgcaactt 480
[2458] tgcgagcacg tggtttgegt accagetggt taactgttge cattaaatag ctcctggttt 540
[2459] tagcttttge ttcgtaaaca cgtaataaaa cgtcctcaca caatatgagg acgccgaatt 600
[2460] tagggcgatg ccgaaaaggt gtcaagaaat atacaacgat cccgccatca cctgegtece 660
[2461] attcgccatg ccgaagcatg ttgcccagec ggegecageg aggaggetgg gaccatgeeg 720
[2462] gccattattt tgcgttaagt ttctaatcat cacgaaatta tctatcaaaa ataactaggt 780
[2463] cccaccgaga ttcgaactcg ggaccttaag atttgcaatc tcacgegeta ccgetgtgece 840
[2464] ataggaccga agttaaaatt tggccaaaga aggacctggg caccctggac tgtgggttag 900
[2465] ggtaatattc cttatggaga caatgggcta gggtaaatta cctaaaatgg gtcgataaag 960
[2466] aggggtgttc ccagttggga agtgtaattg aagacggggt caaaaaagaa aatcaaaaaa 1020
[2467] aatttaatta agtcatacac aagtcagctt tcttcgagcc tcatataagt ataagtagtt 1080
[2468] caacgtatta gcactgtacc cagcatctcc gtatcgagaa acacaacaac atgccccatt 1140
[2469] ggacagatca tgcggataca caggttgtge agtatcatac atactcgatc agacaggtcg 1200
[2470] tctgaccatc atacaagctg aacaagcget ccatacttge acgctctcta tatacacagt 1260
[2471] taaattacat atccatagtc taacctctaa cagttaatct tctggtaagc ctcccagcca 1320
[2472] gccttctggt atcgettgge ctcctcaata ggatcteggt tctggccgta cagacctegg 1380
[2473] ccgacaatta tgatatccgt tccggtagac atgacatcct caacagttcg gtactgetgt 1440
[2474] ccgagagcgt ctcccttgtc gtcaagacce accccgggge tcagaataag ccagtcctca 1500
[2475] gagtcgceet taggtcggtt ctgggcaatg aagccaacca caaactcggg gtcggatcegg 1560
[2476] gcaagctcaa tggtctgett ggagtactcg ccagtggeca gagagecctt gcaagacage 1620
[2477] tcggecagea tgagcagacc tctggecage ttctegttgg gagaggggac taggaactcce 1680
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[2478] ttgtactggg agttctcgta gtcagagacg tccteccttcet tctgttcaga gacagtttce 1740
[2479] tcggecaccag ctcgecaggee agcaatgatt ccggttcegg gtacaccgtg ggegttggtg 1800
[2480] atatcggacc actcggcgat tcggtgacac cggtactggt gcttgacagt gttgcecaata 1860
[2481] tctgegaact ttctgtectec gaacaggaag aaaccgtget taagagcaag ttccttgagg 1920
[2482] gggagcacag tgccggegta ggtgaagtcg tcaatgatgt cgatatgggt tttgatcatg 1980
[2483] cacacataag gtccgacctt atcggcaagc tcaatgaget ccttggtggt ggtaacatcce 2040
[2484] agagaagcac acaggttggt tttcttgget geccacgaget tgagcactcg agecggcaaag 2100
[2485] gcggacttgt ggacgttage tcgagecttcg taggagggea ttttggtggt gaagaggaga 2160
[2486] ctgaaataaa tttagtctgc agaacttttt atcggaacct tatctgggge agtgaagtat 2220
[2487] atgttatggt aatagttacg agttagttga acttatagat agactggact atacggctat 2280
[2488] cggtccaaat tagaaagaac gtcaatggct ctctgggegt cgectttgee gacaaaaatg 2340
[2489] tgatcatgat gaaagccagc aatgacgttg cagctgatat tgttgtcgge caaccgegec 2400
[2490] gaaaacgcag ctgtcagacc cacagcctcc aacgaagaat gtatcgtcaa agtgatccaa 2460
[2491] gcacactcat agttggagtc gtactccaaa ggcggcaatg acgagtcaga cagatactcg 2520
[2492] tcgacgttta aaccatcatc taagggcctc aaaactacct cggaactget gegetgatcet 2580
[2493] ggacaccaca gaggttccga gcactttagg ttgcaccaaa tgtcccacca ggtgcaggea 2640
[2494] gaaaacgctg gaacagcgtg tacagtttgt cttaacaaaa agtgagggeg ctgaggtcga 2700
[2495] gcagggtggt gtgacttgtt atagccttta gagectgecgaa agegegtatg gatttggete 2760
[2496] atcaggccag attgagggtc tgtggacaca tgtcatgtta gtgtacttca atcgeccect 2820
[2497] ggatatagcc ccgacaatag gccgtggect catttttttg ccttccgeac atttccattg 2880
[2498] ctcggtacce acaccttget tctcctgecac ttgccaacct taatactggt ttacattgac 2940
[2499] caacatctta caagcggggg gettgtctag ggtatatata aacagtgget ctcccaatcg 3000
[2500] gttgccagte tcttttttee tttetttcee cacagattcg aaatctaaac tacacatcac 3060
[2501] accatggaca agaaatactc catcggcctg gacattggaa ccaactctgt cggetggget 3120
[2502] gtcatcaccg acgagtacaa ggtgccctece aagaaattca aggtcctcgg aaacaccgat 3180
[2503] cgacactcca tcaagaaaaa cctcattggt gccctgttgt tcgattctgg cgagactgec 3240
[2504] gaagctacca gactcaageg aactgetcgg cgacgttaca cccgacggaa gaaccgaatce 3300
[2505] tgctacctge aggagatctt ttccaacgag atggccaagg tggacgattc gttctttcat 3360
[2506] cgactggagg aatccttcct cgtcgaggaa gacaagaaac acgagegtca tcccatcttt 3420
[2507] ggcaacattg tggacgaggt tgcttaccac gagaagtatc ctaccatcta ccatctcega 3480
[2508] aagaaactcg tcgattccac cgacaaggcg gatctcagac ttatctacct cgetctggea 3540
[2509] cacatgatca agtttcgagg tcatttcctc atcgagggeg atctcaatcc cgacaacage 3600
[2510] gatgtggaca agctgttcat tcagctcgtt cagacctaca accagctgtt cgaggaaaac 3660
[2511] cccatcaatg cctcecggagt cgatgcaaag gceccatcttgt ctgetegact ctcgaagage 3720
[2512] agacgactgg agaacctcat tgcccaactt cctggcgaga aaaagaacgg actgtttggce 3780
[2513] aacctcattg ccctttectet tggtctcaca cccaacttca agtccaactt cgatctggeg 3840
[2514] gaggacgcca agctccaget gtccaaggac acctacgacg atgacctcga caacctgett 3900
[2515] gcacagattg gcgatcagta cgecgacctg tttctcgetg ccaagaacct ttcggatget 3960
[2516] attctcttgt ctgacattct gcgagtcaac accgagatca caaaggctce cctttetgec 4020
[2517] tccatgatca agcgatacga cgagcaccat caggatctca cactgctcaa ggectettgte 4080
[2518] cgacagcaac tgcccgagaa gtacaaggag atctttttcg atcagtcgaa gaacggctac 4140
[2519] gctggataca tcgacggcgg agectctcag gaagagttct acaagttcat caagccaatt 4200

129



FF

5l %R

CN 107002020 B 61/164 7T
[2520] ctcgagaaga tggacggaac cgaggaactg cttgtcaage tcaatcgaga ggatctgett 4260
[2521] cggaagcaac gaaccttcga caacggcagc attcctcatc agatccacct cggtgagetg 4320
[2522] cacgccattc ttcgacgtca ggaagacttc tacccctttc tcaaggacaa ccgagagaag 4380
[2523] atcgagaaga ttcttacctt tcgaatcccc tactatgttg gtcctcttge cagaggaaac 4440
[2524] tctcgatttg cttggatgac tcgaaagtcc gaggaaacca tcactccctg gaacttcgag 4500
[2525] gaagtcgtgg acaagggtge ctctgecacag tccttcatcg agcgaatgac caacttcgac 4560
[2526] aagaatctgc ccaacgagaa ggttcttcce aagcattcge tgctctacga gtactttaca 4620
[2527] gtctacaacg aactcaccaa agtcaagtac gttaccgagg gaatgcgaaa gcctgectte 4680
[2528] ttgtctggcg aacagaagaa agccattgtc gatctcctgt tcaagaccaa ccgaaaggtc 4740
[2529] actgttaagc agctcaagga ggactacttc aagaaaatcg agtgtttcga cagcgtcgag 4800
[2530] atttccggag ttgaggaccg attcaacgcc tctttgggea cctatcacga tctgctcaag 4860
[2531] attatcaagg acaaggattt tctcgacaac gaggaaaacg aggacattct ggaggacatc 4920
[2532] gtgctcactc ttaccctgtt cgaagatcgg gagatgatcg aggaacgact caagacatac 4980
[2533] gctcacctgt tcgacgacaa ggtcatgaaa caactcaagc gacgtagata caccggetgg 5040
[2534] ggaagacttt cgcgaaagct catcaacggc atcagagaca agcagtccgg aaagaccatt 5100
[2535] ctggactttc tcaagtccga tggctttgee aaccgaaact tcatgcaget cattcacgac 5160
[2536] gattctctta ccttcaagga ggacatccag aaggcacaag tgtccggtca gggegacage 5220
[2537] ttgcacgaac atattgccaa cctggetggt tcgccageca tcaagaaagg cattctccag 5280
[2538] actgtcaagg ttgtcgacga gctggtgaag gtcatgggac gtcacaagcc cgagaacatt 5340
[2539] gtgatcgaga tggccagaga gaaccagaca actcaaaagg gtcagaaaaa ctcgcgagag 5400
[2540] cggatgaagc gaatcgagga aggcatcaag gagctgggat cccagattct caaggagceat 5460
[2541] cccgtcgaga acactcaact gcagaacgag aagctgtatc tctactatct gcagaatggt 5520
[2542] cgagacatgt acgtggatca ggaactggac atcaatcgtc tcagcgacta cgatgtggac 5580
[2543] cacattgtcc ctcaatcctt tctcaaggac gattctatcg acaacaaggt ccttacacga 5640
[2544] tccgacaaga acagaggcaa gtcggacaac gttcccageg aagaggtggt caaaaagatg 5700
[2545] aagaactact ggcgacagct gctcaacgec aagctcatta cccagegaaa gttcgacaat 5760
[2546] cttaccaagg ccgagcgagg cggtctgtee gagectcgaca aggetggett catcaagegt 5820
[2547] caactcgtcg agaccagaca gatcacaaag cacgtcgcac agattctcga ttctcggatg 5880
[2548] aacaccaagt acgacgagaa cgacaagctc atccgagagg tcaaggtgat tactctcaag 5940
[2549] tccaaactgg tctccgattt ccgaaaggac tttcagttct acaaggtgeg agagatcaac 6000
[2550] aattaccacc atgcccacga tgcttacctc aacgccgtecg ttggcactge getcatcaag 6060
[2551] aaatacccca agctcgaaag cgagttcgtt tacggcgatt acaaggtcta cgacgttcga 6120
[2552] aagatgattg ccaagtccga acaggagatt ggcaaggcta ctgccaagta cttcttttac 6180
[2553] tccaacatca tgaacttttt caagaccgag atcaccttgg ccaacggaga gattcgaaag 6240
[2554] agaccactta tcgagaccaa cggcgaaact ggagagatcg tgtgggacaa gggtcgagac 6300
[2555] tttgcaaccg tgcgaaaggt tctgtcgatg cctcaggtca acatcgtcaa gaaaaccgag 6360
[2556] gttcagactg gcggattctc caaggagtcg attctgecca agcgaaactc cgacaagetc 6420
[2557] atcgctcgaa agaaagactg ggatcccaag aaatacggtg gettcgatte tcctaccgte 6480
[2558] gcctattccg tgettgtegt tgegaaggtc gagaagggea agtccaaaaa getcaagtec 6540
[2559] gtcaaggagc tgctcggaat taccatcatg gagegatcga gettcgagaa gaatcccatce 6600
[2560] gacttcttgg aagccaaggg ttacaaggag gtcaagaaag acctcattat caagctgcece 6660
[2561] aagtactctc tgttcgaact ggagaacggt cgaaagcgta tgctcgecte cgetggegag 6720
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[2562] ctgcagaagg gaaacgagct tgecttgeet tcgaagtacg tcaactttct ctatctgget 6780
[2563] tctcactacg agaagctcaa gggttctcce gaggacaacg aacagaagca actcttcgtt 6840
[2564] gagcagcaca aacattacct cgacgagatt atcgagcaga tttccgagtt ttcgaagcga 6900
[2565] gtcatcctgg ctgatgccaa cttggacaag gtgetctcetg cctacaacaa gecatcgggac 6960
[2566] aaacccattc gagaacaggc ggagaacatc attcacctgt ttactcttac caacctgggt 7020
[2567] gctcctgeag ctttcaagta cttcgatacc actatcgacc gaaagcggta cacatccacc 7080
[2568] aaggaggttc tcgatgccac cctgattcac cagtccatca ctggectgta cgagacccega 7140
[2569] atcgacctgt ctcagecttgg tggegactcc agageccgatc ccaagaaaaa gcecgaaaggtce 7200
[2570] taagcggcecg caagtgtgga tggggaagtg agtgeccggt tctgtgtgea caattggcaa 7260
[2571] tccaagatgg atggattcaa cacagggata tagcgagcta cgtggtggtg cgaggatata 7320
[2572] gcaacggata tttatgtttg acacttgaga atgtacgata caagcactgt ccaagtacaa 7380
[2573] tactaaacat actgtacata ctcatactcg tacccgggca acggtttcac ttgagtgcag 7440
[2574] tggctagtge tcttactcgt acagtgtgeca atactgegta tcatagtctt tgatgtatat 7500
[2575] cgtattcatt catgttagtt gcgtacgage cggaagcata aagtgtaaag cctggggtgce 7560
[2576] ctaatgagtg agctaactca cattaattgc gttgcgetca ctgeccgett tccagtcggg 7620
[2577] aaacctgtcg tgccagetge attaatgaat cggccaacge geggggagag geggtttgeg 7680
[2578] tattgggecge tcttecgett cctegetcac tgactegetg cgeteggteg tteggetgeg 7740
[2579] gcgageggta tcagetcact caaaggeggt aatacggtta tccacagaat caggggataa 7800
[2580] cgcaggaaag aacatgtgag caaaaggcca gcaaaaggec aggaaccgta aaaaggecge 7860
[2581] gttgectggeg tttttccata ggectcecgece ccctgacgag catcacaaaa atcgacgete 7920
[2582] aagtcagagg tggcgaaacc cgacaggact ataaagatac caggegtttc cccctggaag 7980
[2583] ctccctegtg cgetetectg ttcecgaccet gecgettace ggatacctgt cegectttet 8040
[2584] cccttecggga agegtggege tttctcatag ctcacgetgt aggtatctca gttcggtgta 8100
[2585] ggtcgttcge tccaagetgg getgtgtgea cgaaccccee gttcageceg accgetgege 8160
[2586] cttatccggt aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactgge 8220
[2587] agcagccact ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttett 8280
[2588] gaagtggtgg cctaactacg gctacactag aaggacagta tttggtatct gegetctget 8340
[2589] gaagccagtt accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccge 8400
[2590] tggtagecggt ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca 8460
[2591] agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta 8520
[2592] agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa 8580
[2593] atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg 8640
[2594] cttaatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgcctg 8700
[2595] actccccgte gtgtagataa ctacgatacg ggagggectta ccatctggee ccagtgetge 8760
[2596] aatgataccg cgagacccac gctcaccgge tccagattta tcagcaataa accagccagce 8820
[2597] cggaagggce gagegecagaa gtggtcctge aactttatce gecteccatee agtctattaa 8880
[2598] ttgttgccgg gaagctagag taagtagttc gccagttaat agtttgegea acgttgttge 8940
[2599] cattgctaca ggcatcgtgg tgtcacgete gtcgtttggt atggettcat tcagetcegg 9000
[2600] ttcccaacga tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagetce 9060
[2601] cttcggtect ccgategttg tcagaagtaa gttggecgea gtgttatcac tcatggttat 9120
[2602] ggcagcactg cataattctc ttactgtcat gccatccgta agatgetttt ctgtgactgg 9180
[2603] tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt getcttgece 9240

131



FF

5l %R

CN 107002020 B 63/164 7T
[2604] ggcgtcaata cgggataata ccgegecaca tagcagaact ttaaaagtge tcatcattgg 9300
[2605] aaaacgttct tcggggecgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat 9360
[2606] gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca gecgtttctgg 9420
[2607] gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga ataagggega cacggaaatg 9480
[2608] ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct 9540
[2609] catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgegeac 9600
[2610] atttccccga aaagtgccac ctgacgegee ctgtagegge gecattaageg cggegggtgt 9660
[2611]  ggtggttacg cgcagegtga ccgetacact tgccagegee ctagegeceg cteetttege 9720
[2612] tttctteeet tecttteteg ccacgttege cggetttece cgtcaagete taaatcgggg 9780
[2613] gctceccttta gggttccgat ttagtgettt acggecaccte gaccccaaaa aacttgatta 9840
[2614] gggtgatggt tcacgtagtg ggccatcgee ctgatagacg gtttttcgee ctttgacgtt 9900
[2615] ggagtccacg ttctttaata gtggactctt gttccaaact ggaacaacac tcaaccctat 9960
[2616] ctcggtctat tcttttgatt tataagggat tttgccgatt tcggectatt ggttaaaaaa 10020
[2617] tgagctgatt taacaaaaat ttaacgcgaa ttttaacaaa atattaacgc ttacaatttc 10080
[2618] cattcgccat tcaggetgeg caactgttgg gaagggegat cggtgcggge ctettegeta 10140
[2619] ttacgccage tggcgaaagg gggatgtget gcaaggegat taagttgggt aacgccaggg 10200
[2620] ttttcccagt cacgacgttg taaaacgacg gccagtgaat tgtaatacga ctcactatag 10260
[2621] ggcgaattgg gtaccgggee cccectegag gtegatggtg tcgataaget tgatatcgaa 10320
[2622] ttcatgtcac acaaaccgat cttcgcctca aggaaaccta attctacatc cgagagactg 10380
[2623] ccgagatcca gtctacactg attaattttc gggccaataa tttaaaaaaa tcgtgttata 10440
[2624] taatattata tgtattatat atatacatca tgatgatact gacagtcatg tcccattgct 10500
[2625] aaatagacag actccatctg ccgcctccaa ctgatgttct caatatttaa ggggtcatct 10560
[2626] cgcattgttt aataataaac agactccatc taccgcctcc aaatgatgtt ctcaaaatat 10620
[2627] attgtatgaa cttattttta ttacttagta ttattagaca acttacttgc tttatgaaaa 10680
[2628] acacttccta tttaggaaac aatttataat ggcagttcgt tcatttaaca atttatgtag 10740
[2629] aataaatgtt ataaatgcgt atgggaaatc ttaaatatgg atagcataaa tgatatctge 10800
[2630] attgcctaat tcgaaatcaa cagcaacgaa aaaaatccct tgtacaacat aaatagtcat 10860
[2631] cgagaaatat caactatcaa agaacagcta ttcacacgtt actattgaga ttattattgg 10920
[2632] acgagaatca cacactcaac tgtctttctc tcttctagaa atacaggtac aagtatgtac 10980
[2633] tattctcatt gttcatactt ctagtcattt catcccacat attccttgga tttctctcca 11040
[2634] atgaatgaca ttctatcttg caaattcaac aattataata agatatacca aagtagcggt 11100
[2635] atagtggcaa tcaaaaagct tctctggtgt gecttctecgta tttattttta ttctaatgat 11160
[2636] ccattaaagg tatatattta tttcttgtta tataatcctt ttgtttatta catgggctgg 11220
[2637] atacataaag gtattttgat ttaatttttt gcttaaattc aatcccccet cgttcagtgt 11280
[2638] caactgtaat ggtaggaaat taccatactt ttgaagaagc aaaaaaaatg aaagaaaaaa 11340
[2639] aaaatcgtat ttccaggtta gacgttccge agaatctaga atgcggtatg cggtacattg 11400
[2640] ttcttcgaac gtaaaagttg cgctccctga gatattgtac atttttgett ttacaagtac 11460
[2641] aagtacatcg tacaactatg tactactgtt gatgcatcca caacagtttg ttttgttttt 11520
[2642] ttttgttttt tttttttcta atgattcatt accgctatgt atacctactt gtacttgtag 11580
[2643] taagccgggt tattggegtt caattaatca tagacttatg aatctgcacg gtgtgegetg 11640
[2644] cgagttactt ttagcttatg catgctactt gggtgtaata ttgggatctg ttcggaaatc 11700
[2645] aacggatgct caat 11714
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[2646] <210> 99

[2647] <211> 32

[2648] <212> DNA

[2649] <213> ANTLF%I

[2650]  <220>

[2651]  <223> Canl-1F

[2652]  <400> 99

[2653] aatgggactc aaacgattac ccaccctegt tt 32
[2654] <210> 100

[2655] <211> 32

[2656] <212> DNA

[2657]  <213> A TJ¥%l

[2658]  <220>

[2659]  <223> Canl-1R

[2660]  <400> 100

[2661] tctaaaacga gggtgggtaa tcgtttgagt cc 32
[2662] <210> 101

[2663] <211> 23

[2664] <212> DNA

[2665]  <213> f@ARHFICEERE

[2666]  <220>

[2667] <221> misc feature

[2668]  <222> (1)..(23)

[2669]  <223> Canl-1#E{ 5 FIPAM

[2670]  <400> 101

[2671]  tcaaacgatt acccaccctc cgg 23
[2672] <210> 102

[2673] <211> 480

[2674] <212> DNA

[2675]  <213> A TJ¥3

[2676]  <220>

[2677]  <223> Canl-1 gRNAFIXE&

[2678]  <400> 102

[2679] attttttttg attttctttt ttgaccccgt cttcaattac acttcccaac tgggaacacc 60
[2680] cctctttatc gacccatttt aggtaattta ccctagccca ttgtctccat aaggaatatt 120
[2681] accctaaccc acagtccagg gtgcecccaggt ccttectttgg ccaaatttta actteggtcee 180
[2682] tatggcacag cggtagcgcg tgagattgca aatcttaagg tcccgagttc gaatctcggt 240
[2683] gggacctagt tatttttgat agataatttc gtgatgatta gaaacttaac gcaaaataat 300
[2684] ggccggeatg gtcccagect cctegetgge geeggetgge caacatgett cggeatggeg 360
[2685] aatgggactc aaacgattac ccaccctcgt tttagagcta gaaatagcaa ttaaaataag 420
[2686] gctagtcegt tatcaacttg aaaaagtgge accgagtcgg tgettttttt tttgtttttt 480
[2687] <210> 103
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[2688] <211> 11176

[2689] <212> DNA

[2690] <213> ANTF4

[2691]  <220>

[2692] <223> pRF303

[2693]  <400> 103

[2694] tctaaaacga gggtgggtaa tcgtttgagt cccattcgec atgcecgaage atgttgecca 60
[2695] gccecggegeca gegaggagge tgggaccatg ccggecatta ttttgegtta agtttectaat 120
[2696] catcacgaaa ttatctatca aaaataacta ggtcccaccg agattcgaac tcgggacctt 180
[2697] aagatttgca atctcacgcg ctaccgetgt gccataggac cgaagttaaa atttggccaa 240
[2698] agaaggacct gggcaccctg gactgtgggt tagggtaata ttccttatgg agacaatggg 300
[2699] ctagggtaaa ttacctaaaa tgggtcgata aagaggggtg ttcccagttg ggaagtgtaa 360
[2700] ttgaagacgg ggtcaaaaaa gaaaatcaaa aaaaatttaa ttaagtcata cacaagtcag 420
[2701] ctttcttcga gectcatata agtataagta gttcaacgta ttagcactgt acccagcatce 480
[2702] tccgtatcga gaaacacaac aacatgcccc attggacaga tcatgcggat acacaggttg 540
[2703] tgcagtatca tacatactcg atcagacagg tcgtctgacc atcatacaag ctgaacaagc 600
[2704] gctccatact tgcacgectct ctatatacac agttaaatta catatccata gtctaacctce 660
[2705] taacagttaa tcttctggta agcctcccag ccagecttct ggtatcgett ggectcctca 720
[2706] ataggatctc ggttctggee gtacagacct cggceccgacaa ttatgatatc cgttceggta 780
[2707] gacatgacat cctcaacagt tcggtactgc tgtccgagag cgtctccctt gtcgtcaaga 840
[2708] cccaccceegg gggtcagaat aagccagtcec tcagagtcge ccttaggtcecg gttetgggea 900
[2709] atgaagccaa ccacaaactc ggggtcggat cgggcaagcet caatggtctg cttggagtac 960
[2710] tcgecagtgg ccagagagece cttgcaagac agectcecggeca gcatgagecag acctctggec 1020
[2711] agcttctcgt tgggagaggg gactaggaac tccttgtact gggagttctc gtagtcagag 1080
[2712] acgtccteet tcttctgttc agagacagtt tcctcggecac cagctcgecag geccagcaatg 1140
[2713] attccggttc cgggtacacc gtgggegttg gtgatatcgg accactcgge gattcggtga 1200
[2714] caccggtact ggtgcttgac agtgttgeca atatctgega actttctgte ctcgaacagg 1260
[2715] aagaaaccgt gcttaagagc aagttccttg agggggagcea cagtgccgge gtaggtgaag 1320
[2716] tcgtcaatga tgtcgatatg ggttttgatc atgcacacat aaggtccgac cttatcggea 1380
[2717] agctcaatga gctccttggt ggtggtaaca tccagagaag cacacaggtt ggttttcttg 1440
[2718] gctgceccacga gcecttgagcac tcgageggceca aaggeggact tgtggacgtt agetcgaget 1500
[2719] tcgtaggagg gcattttggt ggtgaagagg agactgaaat aaatttagtc tgcagaactt 1560
[2720] tttatcggaa ccttatctgg ggcagtgaag tatatgttat ggtaatagtt acgagttagt 1620
[2721] tgaacttata gatagactgg actatacggc tatcggtcca aattagaaag aacgtcaatg 1680
[2722] gctctctggg cgtecgecttt gecgacaaaa atgtgatcat gatgaaagec agcaatgacg 1740
[2723] ttgcagctga tattgttgtc ggccaaccge geccgaaaacg cagectgtcag acccacagcec 1800
[2724] tccaacgaag aatgtatcgt caaagtgatc caagcacact catagttgga gtcgtactcc 1860
[2725] aaaggcggca atgacgagtc agacagatac tcgtcgacgt ttaaaccatc atctaaggge 1920
[2726] ctcaaaacta cctcggaact gctgegetga tctggacace acagaggttc cgageacttt 1980
[2727] aggttgcacc aaatgtccca ccaggtgecag gcagaaaacg ctggaacage gtgtacagtt 2040
[2728] tgtcttaaca aaaagtgagg gcgctgaggt cgagcagggt ggtgtgactt gttatagect 2100
[2729] ttagagctge gaaagcgegt atggatttgg ctcatcagge cagattgagg gtctgtggac 2160
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[2730] acatgtcatg ttagtgtact tcaatcgccc cctggatata gccccgacaa taggecegtgg 2220
[2731] cctcattttt ttgccttceg cacatttcca ttgetcggta cccacacctt gettctectg 2280
[2732] cacttgccaa ccttaatact ggtttacatt gaccaacatc ttacaagcgg ggggettgte 2340
[2733] tagggtatat ataaacagtg gctctcccaa tcggttgeca gtetettttt tectttettt 2400
[2734] ccccacagat tcgaaatcta aactacacat cacaccatgg acaagaaata ctccatcgge 2460
[2735] ctggacattg gaaccaactc tgtcggetgg getgtcatca ccgacgagta caaggtgecc 2520
[2736] tccaagaaat tcaaggtcct cggaaacacc gatcgacact ccatcaagaa aaacctcatt 2580
[2737] ggtgceetgt tgttegatte tggegagact geccgaageta ccagactcaa gegaactget 2640
[2738] cggcgacgtt acacccgacg gaagaaccga atctgctacce tgcaggagat cttttccaac 2700
[2739] gagatggcca aggtggacga ttcgttcttt catcgactgg aggaatcctt cctcgtcgag 2760
[2740] gaagacaaga aacacgagcg tcatcccatc tttggcaaca ttgtggacga ggttgcttac 2820
[2741] cacgagaagt atcctaccat ctaccatctc cgaaagaaac tcgtcgattc caccgacaag 2880
[2742] gcggatctca gacttatcta cctcgetctg gecacacatga tcaagtttcg aggtcatttce 2940
[2743] ctcatcgagg gcgatctcaa tcccgacaac agcgatgtgg acaagetgtt cattcagete 3000
[2744] gttcagacct acaaccagct gttcgaggaa aaccccatca atgcctcegg agtcgatgca 3060
[2745] aaggccatct tgtctgectcg actctcgaag agcagacgac tggagaacct cattgcccaa 3120
[2746] cttcctggcg agaaaaagaa cggactgttt ggcaacctca ttgecettte tcttggtete 3180
[2747] acacccaact tcaagtccaa cttcgatctg gcggaggacg ccaagctcca getgtccaag 3240
[2748] gacacctacg acgatgacct cgacaacctg cttgcacaga ttggcgatca gtacgccgac 3300
[2749] ctgtttctcg ctgccaagaa cctttcggat getattctet tgtctgacat tctgegagte 3360
[2750] aacaccgaga tcacaaaggc tcccctttct gectccatga tcaagcgata cgacgagcac 3420
[2751] catcaggatc tcacactgct caaggctctt gtccgacage aactgcccga gaagtacaag 3480
[2752] gagatctttt tcgatcagtc gaagaacggce tacgctggat acatcgacgg cggagectcet 3540
[2753] caggaagagt tctacaagtt catcaagcca attctcgaga agatggacgg aaccgaggaa 3600
[2754] ctgcttgtca agctcaatcg agaggatctg cttcggaage aacgaacctt cgacaacgge 3660
[2755] agcattcctc atcagatcca cctcggtgag ctgcacgcca ttcttcgacg tcaggaagac 3720
[2756] ttctacccct ttctcaagga caaccgagag aagatcgaga agattcttac ctttcgaatce 3780
[2757] ccctactatg ttggtcctet tgccagagga aactctcgat ttgettggat gactcgaaag 3840
[2758] tccgaggaaa ccatcactcc ctggaacttc gaggaagtcg tggacaaggg tgectctgea 3900
[2759] cagtccttca tcgagcgaat gaccaacttc gacaagaatc tgcccaacga gaaggttctt 3960
[2760] cccaagcatt cgctgctcta cgagtacttt acagtctaca acgaactcac caaagtcaag 4020
[2761] tacgttaccg agggaatgcg aaagcctgee ttcttgtcetg gecgaacagaa gaaagcecatt 4080
[2762] gtcgatctcc tgttcaagac caaccgaaag gtcactgtta agcagctcaa ggaggactac 4140
[2763] ttcaagaaaa tcgagtgttt cgacagcgtc gagatttccg gagttgagga ccgattcaac 4200
[2764] gcctctttgg gecacctatca cgatctgctc aagattatca aggacaagga ttttctcgac 4260
[2765] aacgaggaaa acgaggacat tctggaggac atcgtgctca ctcttaccct gttcgaagat 4320
[2766] cgggagatga tcgaggaacg actcaagaca tacgctcacc tgttcgacga caaggtcatg 4380
[2767] aaacaactca agcgacgtag atacaccgge tggggaagac tttcgegaaa getcatcaac 4440
[2768] ggcatcagag acaagcagtc cggaaagacc attctggact ttctcaagtc cgatggettt 4500
[2769] gccaaccgaa acttcatgeca getcattcac gacgattcte ttaccttcaa ggaggacatce 4560
[2770] cagaaggcac aagtgtccgg tcagggecgac agcttgcacg aacatattge caacctgget 4620
[2771] ggttcgccag ccatcaagaa aggcattctc cagactgtca aggttgtcga cgagetggtg 4680
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[2772] aaggtcatgg gacgtcacaa gcccgagaac attgtgatcg agatggccag agagaaccag 4740
[2773] acaactcaaa agggtcagaa aaactcgcga gagcggatga agcgaatcga ggaaggcatce 4800
[2774] aaggagctgg gatcccagat tctcaaggag catcccgtcg agaacactca actgcagaac 4860
[2775] gagaagctgt atctctacta tctgcagaat ggtcgagaca tgtacgtgga tcaggaactg 4920
[2776] gacatcaatc gtctcagcga ctacgatgtg gaccacattg tccctcaatc ctttctcaag 4980
[2777] gacgattcta tcgacaacaa ggtccttaca cgatccgaca agaacagagg caagtcggac 5040
[2778] aacgttccca gcgaagaggt ggtcaaaaag atgaagaact actggcgaca gctgetcaac 5100
[2779] gccaagctca ttacccageg aaagttcgac aatcttacca aggccgageg aggeggtetg 5160
[2780] tccgagectcg acaaggetgg cttcatcaag cgtcaactcg tcgagaccag acagatcaca 5220
[2781] aagcacgtcg cacagattct cgattctcgg atgaacacca agtacgacga gaacgacaag 5280
[2782] ctcatccgag aggtcaaggt gattactctc aagtccaaac tggtctccga tttccgaaag 5340
[2783] gactttcagt tctacaaggt gcgagagatc aacaattacc accatgccca cgatgcttac 5400
[2784] ctcaacgccg tcgttggcac tgecgetcatc aagaaatacc ccaagctcga aagcegagttce 5460
[2785] gtttacggcg attacaaggt ctacgacgtt cgaaagatga ttgccaagtc cgaacaggag 5520
[2786] attggcaagg ctactgccaa gtacttcttt tactccaaca tcatgaactt tttcaagacc 5580
[2787] gagatcacct tggccaacgg agagattcga aagagaccac ttatcgagac caacggcgaa 5640
[2788] actggagaga tcgtgtggga caagggtcga gactttgcaa ccgtgegaaa ggttetgteg 5700
[2789] atgcctcagg tcaacatcgt caagaaaacc gaggttcaga ctggeggatt ctccaaggag 5760
[2790] tcgattctge ccaagcgaaa ctccgacaag ctcatcgectc gaaagaaaga ctgggatccee 5820
[2791] aagaaatacg gtggcttcga ttctcctacc gtcgectatt ccgtgettgt cgttgegaag 5880
[2792] gtcgagaagg gcaagtccaa aaagctcaag tccgtcaagg agctgetcgg aattaccate 5940
[2793] atggagcgat cgagcttcga gaagaatccc atcgacttct tggaagccaa gggttacaag 6000
[2794] gaggtcaaga aagacctcat tatcaagctg cccaagtact ctctgttcga actggagaac 6060
[2795] ggtcgaaagc gtatgctcge ctcegetgge gagetgeaga agggaaacga gettgecttg 6120
[2796] ccttcgaagt acgtcaactt tctctatctg gettctcact acgagaaget caagggttcet 6180
[2797] cccgaggaca acgaacagaa gcaactcttc gttgagcage acaaacatta cctcgacgag 6240
[2798] attatcgagc agatttccga gttttcgaag cgagtcatcc tggetgatge caacttggac 6300
[2799] aaggtgctct ctgcctacaa caagcatcgg gacaaaccca ttcgagaaca ggcggagaac 6360
[2800] atcattcacc tgtttactct taccaacctg ggtgctcctg cagetttcaa gtacttcgat 6420
[2801] accactatcg accgaaagcg gtacacatcc accaaggagg ttctcgatge caccctgatt 6480
[2802] caccagtcca tcactggcct gtacgagacc cgaatcgacc tgtctcaget tggtggcegac 6540
[2803] tccagagecg atcccaagaa aaagcgaaag gtctaagegg ccgcaagtgt ggatggggaa 6600
[2804] gtgagtgcce ggttctgtgt gcacaattgg caatccaaga tggatggatt caacacaggg 6660
[2805] atatagcgag ctacgtggtg gtgcgaggat atagcaacgg atatttatgt ttgacacttg 6720
[2806] agaatgtacg atacaagcac tgtccaagta caatactaaa catactgtac atactcatac 6780
[2807] tcgtacccgg gcaacggttt cacttgagtg cagtggcetag tgctcttact cgtacagtgt 6840
[2808] gcaatactgc gtatcatagt ctttgatgta tatcgtattc attcatgtta gttgcgtacg 6900
[2809] agccggaagce ataaagtgta aagcctgggg tgectaatga gtgagetaac tcacattaat 6960
[2810] tgegttgege tcactgececg ctttccagte gggaaacctg tcgtgecage tgecattaatg 7020
[2811] aatcggccaa cgegegggga gaggeggttt gegtattggg cgetettecg cttecteget 7080
[2812] cactgactcg ctgegetecgg tegttegget geggegageg gtatcagetc actcaaagge 7140
[2813] ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg 7200
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[2814] ccagcaaaag gccaggaacc gtaaaaaggce cgegttgetg gegtttttee ataggeteceg 7260
[2815] cccecctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggegaa acccgacagg 7320
[2816] actataaaga taccaggcgt ttccccctgg aagectceccte gtgegetete ctgttecgac 7380
[2817] cctgeegett accggatacce tgtccgectt tctccctteg ggaagegtgg cgetttetea 7440
[2818] tagctcacge tgtaggtatc tcagttcggt gtaggtcgtt cgectccaage tgggetgtgt 7500
[2819] gcacgaaccc cccgttcage ccgaccgetg cgecttatce ggtaactate gtettgagte 7560
[2820] caacccggta agacacgact tatcgccact ggcagcagec actggtaaca ggattagcag 7620
[2821] agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg tggectaact acggetacac 7680
[2822] tagaaggaca gtatttggta tctgcgetct gectgaageca gttaccttcg gaaaaagagt 7740
[2823] tggtagctct tgatccggea aacaaaccac cgetggtage ggtggttttt ttgtttgceaa 7800
[2824] gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg 7860
[2825] gtctgacget cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa 7920
[2826] aaggatcttc acctagatcc ttttaaatta aaaatgaagt tttaaatcaa tctaaagtat 7980
[2827] atatgagtaa acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcage 8040
[2828] gatctgtcta tttcgttcat ccatagttgc ctgactccee gtcgtgtaga taactacgat 8100
[2829] acgggaggge ttaccatctg gccccagtge tgcaatgata ccgegagacce cacgctcacce 8160
[2830] ggctccagat ttatcagcaa taaaccagcc agccggaagg gecgagegea gaagtggtec 8220
[2831] tgcaacttta tccgectcca tccagtctat taattgttge cgggaageta gagtaagtag 8280
[2832] ttcgeccagtt aatagtttge gcaacgttgt tgeccattget acaggecatcg tggtgtcacg 8340
[2833] ctcgtcgttt ggtatggett cattcagetc cggttcccaa cgatcaagge gagttacatg 8400
[2834] atcccccatg ttgtgcaaaa aagcggttag ctcctteggt cctccgatcg ttgtcagaag 8460
[2835] taagttggce gcagtgttat cactcatggt tatggcagca ctgcataatt ctcttactgt 8520
[2836] catgccatcc gtaagatget tttctgtgac tggtgagtac tcaaccaagt cattctgaga 8580
[2837] atagtgtatg cggcgaccga gttgetcttg cccggegteca atacgggata ataccgegece 8640
[2838] acatagcaga actttaaaag tgctcatcat tggaaaacgt tcttcgggge gaaaactctc 8700
[2839] aaggatctta ccgctgttga gatccagttc gatgtaaccc actcgtgeac ccaactgatc 8760
[2840] ttcagcatct tttactttca ccagcgtttc tgggtgagca aaaacaggaa ggcaaaatgce 8820
[2841] cgcaaaaaag ggaataaggg cgacacggaa atgttgaata ctcatactct tcctttttca 8880
[2842] atattattga agcatttatc agggttattg tctcatgagc ggatacatat ttgaatgtat 8940
[2843] ttagaaaaat aaacaaatag gggttccgeg cacatttccc cgaaaagtge cacctgacge 9000
[2844] gccctgtage ggegeattaa gegeggegeg tgtggtggtt acgegeageg tgaccgetac 9060
[2845] acttgccage gecctagege cegetecttt cgetttette cettecttte tegecacgtt 9120
[2846] cgccggettt ccccgtcaag ctctaaatcg ggggetccet ttagggttce gatttagtgce 9180
[2847] tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggcecate 9240
[2848] gccctgatag acggtttttc gecctttgac gttggagtce acgttcttta atagtggact 9300
[2849] cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 9360
[2850] gattttgccg atttcggect attggttaaa aaatgagctg atttaacaaa aatttaacge 9420
[2851] gaattttaac aaaatattaa cgcttacaat ttccattcgc cattcagget gegcaactgt 9480
[2852] tgggaaggge gatcggtgeg ggectetteg ctattacgec agetggegaa agggggatgt 9540
[2853] gctgcaagge gattaagttg ggtaacgcca gggttttcce agtcacgacg ttgtaaaacg 9600
[2854] acggccagtg aattgtaata cgactcacta tagggcgaat tgggtaccgg geccceccecte 9660
[2855] gaggtcgatg gtgtcgataa gecttgatatc gaattcatgt cacacaaacc gatcttcgece 9720
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[2856] tcaaggaaac ctaattctac atccgagaga ctgccgagat ccagtctaca ctgattaatt 9780
[2857] ttcgggccaa taatttaaaa aaatcgtgtt atataatatt atatgtatta tatatataca 9840
[2858] tcatgatgat actgacagtc atgtcccatt gctaaataga cagactccat ctgccgecte 9900
[2859] caactgatgt tctcaatatt taaggggtca tctcgcattg tttaataata aacagactcc 9960
[2860] atctaccgee tccaaatgat gttctcaaaa tatattgtat gaacttattt ttattactta 10020
[2861] gtattattag acaacttact tgctttatga aaaacacttc ctatttagga aacaatttat 10080
[2862] aatggcagtt cgttcattta acaatttatg tagaataaat gttataaatg cgtatgggaa 10140
[2863] atcttaaata tggatagcat aaatgatatc tgcattgcct aattcgaaat caacagcaac 10200
[2864] gaaaaaaatc ccttgtacaa cataaatagt catcgagaaa tatcaactat caaagaacag 10260
[2865] ctattcacac gttactattg agattattat tggacgagaa tcacacactc aactgtcttt 10320
[2866] ctctcttcta gaaatacagg tacaagtatg tactattctc attgttcata cttctagtca 10380
[2867] tttcatccca catattcctt ggatttctct ccaatgaatg acattctatce ttgcaaattc 10440
[2868] aacaattata ataagatata ccaaagtagc ggtatagtgg caatcaaaaa gcttctctgg 10500
[2869] tgtgettete gtatttattt ttattctaat gatccattaa aggtatatat ttatttcttg 10560
[2870] ttatataatc cttttgttta ttacatggge tggatacata aaggtatttt gatttaattt 10620
[2871] tttgcttaaa ttcaatcccce cctcgttcag tgtcaactgt aatggtagga aattaccata 10680
[2872] cttttgaaga agcaaaaaaa atgaaagaaa aaaaaaatcg tatttccagg ttagacgttc 10740
[2873] cgcagaatct agaatgcggt atgcggtaca ttgttcttcg aacgtaaaag ttgegetece 10800
[2874] tgagatattg tacatttttg cttttacaag tacaagtaca tcgtacaact atgtactact 10860
[2875] gttgatgcat ccacaacagt ttgttttgtt tttttttgtt tttttttttt ctaatgatte 10920
[2876] attaccgcta tgtataccta cttgtacttg tagtaagccg ggttattgge gttcaattaa 10980
[2877] tcatagactt atgaatctgc acggtgtgeg ctgegagtta cttttagett atgcatgceta 11040
[2878] cttgggtgta atattgggat ctgttcggaa atcaacggat gctcaatcga taaaaaacaa 11100
[2879] aaaaaaaagc accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta 11160
[2880] acttgctatt tctagc 11176
[2881] <210> 104

[2882] <211> 168

[2883]  <212> RNA

[2884]  <213> A TLJ7%l

[2885] <220>

[2886]  <223> Casl-1FJA%I - 7] S:RNA

[2887]  <400> 104

[2888] ggeceggeaug gucccagecu ccucgeugge gecggeuggg caacaugcuu cggeauggeg 60
[2889] aaugggacuc aaacgauuac ccacccucgu Uuuagagcua gaaauagcaa guuaaaauaa 120
[2890] ggcuaguccg uuaucaacuu gaaaaagugg caccgagucg gugcuuuu 168
[2891] <210> 105

[2892] <211> 1719

[2893] <212> DNA

[2894]  <213> f#fRHRIK YL

[2895]  <220>

[2896] <221> misc feature

[2897] <222> (1)..(1719)
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[2898]  <223> CanlZ:[A

[2899]  <400> 105

[2900] atggaaaaga cattttcaaa cgattaccca ccctccggga ctgaggecca catccacatce 60
[2901] aaccacacgg cccactcgga tgactcagag gaggtgccct cgcacaagga aaattacaac 120
[2902] accagtggce acgacctgga ggagtccgac ccggataacc atgtcggtga gaccctcgag 180
[2903] gtcaagcgag gtctcaagat gcgacacatc tccatgatct cgettggagg aaccattggt 240
[2904] accggtctct tcattggtac cggaggaget ctccagecagg ccggteectg tggegeecte 300
[2905] gtcgectacg tgttcatgge caccattgte tactctgttg ccgagtctcet tggagaactg 360
[2906] gctacgtaca ttcccatcac cggetecttt gecgtettta ctacccgata tctgtcacag 420
[2907] tcgtttggtg cctccatggg ctggetatac tggttctegt gggegatcac cttcgecate 480
[2908] gagctcaaca ccattggtcc cgtgattgag tactggactg acgccgttce tactgectgec 540
[2909] tggattgcca tcttettecgt catcctcact accatcaact tcttccecegt gggettetat 600
[2910] ggcgaagtceg agttctgggt ggecteegtg aaggtcattg ccatcattgg atggcetcate 660
[2911] tacgcgetet gecatgacgtg tggagcaggt gtaacaggtc ctgtgggatt cagatactgg 720
[2912] aaccaccccg gacccatggg agacggaatc tggaccgacg gegtgeccat tgtgegaaac 780
[2913] gcgceeggte gacgattcat gggatggetc aattcgetcg ttaacgecge cttcacctac 840
[2914] cagggctgtg agetggtegg agtcactgee ggtgaggece agaaccccag aaagtcegte 900
[2915] cctcgageca tcaaccgagt ctttgetcga atttgecatct tctacattgg ctctatctte 960
[2916] ttcatgggca tgctcgtgee ctttaacgac cccaagetga ccgatgacte ctccgtceate 1020
[2917] gcctectete cttttgttat tgccattatc aactctggea ccaaggtget cectcacatt 1080
[2918] ttcaacgccg tcattctcat caccctgatt tcggcaggaa actccaacgt ctacattgge 1140
[2919] tcgegagtgg tctacgecct ggetgactcee ggaaccgecac caaagttctt caagcgaacc 1200
[2920] accaagaagg gagtgccgta cgtggcagtc tgcttcacct cggegtttgg tctgetggee 1260
[2921] ttcatgtctg tgtccgagtc gtegteccact gtcttegact ggttcatcaa catctccget 1320
[2922] gtggceggee tcatctgttg ggecttecate tetgectece acatccgatt catgcaagtg 1380
[2923] cttaagcaca gagggatctc cagagatacg ctgcccttca aggcacgatg gcagecatte 1440
[2924] tactcatggt acgcgctcgt ctccatcate ttcatcacte tcatccaggg cttcacgtee 1500
[2925] ttctggcact ttaccgccge caagttcatg actgcataca tctcecgtcat tgtctgggte 1560
[2926] ggtttgtaca ttatcttcca gtgtctgttc cgatgcaagt tccttatcce tattgaggat 1620
[2927] gtggacattg acaccggceccg acgagagatt gacgacgatg tgtgggagga gaagatcccce 1680
[2928] acaaagtggt acgagaagtt ttggaatatt attgcataa 1719
[2929] <210> 106

[2930] <211> 23

[2931]  <212> DNA

[2932]  <213> f@ARHBICEERE

[2933]  <220>

[2934] <221> misc feature

[2935] <222> (1)..(23)

[2936]  <223> Canl-28E{ 5 FIPAM

[2937]  <400> 106

[2938] ggcccactcg gatgactcag agg 23
[2939] <210> 107
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[2940] <211> 27

[2941]  <212> DNA

[2942] <213> f#NRHEBICEERE

[2943]  <220>

[2944] <221> misc feature

[2945] <222> (1)..17)

[2946]  <223> Sou2-14E47 £ AIPAM

[2947]  <400> 107

[2948] gtctggacct tccaccctecg ccacggg 27
[2949] <210> 108

[2950] <211> 25

[2951] <212> DNA

[2952]  <213> f@AGHRIC £}

[2953]  <220>

[2954] <221> misc feature

[2955] <222> (1)..(25)

[2956]  <223> Sou2-2#Lf7 L FIPAM

[2957]  <400> 108

[2958] gcagtcccgt ggcgagggtg gaagg 25
[2959] <210> 109

[2960] <211> 20

[2961]  <212> RNA

[2962] <213> ATLF4

[2963]  <220>

[2964]  <223> Canl -2 A] AR ] 45 KI5,

[2965]  <400> 109

[2966] ggcccacucg gaugacucag 20
[2967] <210> 110

[2968] <211> 24

[2969]1 <212> RNA

[2970] <213> AN T5%1

[2971]  <220>

[2972]  <223>  Sou2-1[)AJ A H ) 45 K35,

[2973]  <400> 110

[2974] gucuggaccu uccacccucg ccac 24
[2975] <210> 111

[2976] <211> 22

[2977] <212> RNA

[2978] <213> A%

[29791  <220>

[2980]  <223>  Sou2- 2 AJ AL HE ] 45 KI5,

[2981]  <400> 111
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[2982] gcagucccgu ggegagggug ga 22
[2983] <210> 112

[2984] <211> 23

[2985] <212> DNA

[2986] <213> f#NEHBICEERE

[2987]  <400> 112

[2988] cagctcgaga cgtcctagaa cgg 23
[2989] <210> 113

[2990] <211> 23

[2991]1  <212> DNA

[2992] <213> f#NRERIK B L

[2993]  <400> 113

[2994] ttcctetgte acagacgttt cgg 23
[2995] <210> 114

[2996] <211> 23

[2997] <212> DNA

[2998] <213> f#ARHRBIC L

[2999]  <400> 114

[3000] gaaaagtgeg ttttgattct cgg 23
[3001] <210> 115

[3002] <211> 19

[3003] <212> RNA

[3004] <213> ATLF4

[3005] <220>

[3006]  <223> ura3- 1K) AJ AR EE ) & Fydag

[3007]  <400> 115

[3008] gccgecucgag ugcucaage 19
[3009] <210> 116

[3010] <211> 22

[3011] <212> DNA

[3012] <213> fi#NRHRI B hE

[3013]  <220>

[3014] <221> misc feature

[3015] <222> (1)..(22)

[3016]  <223> URa3- L#{f7 £ FIPAM

[3017]  <400> 116

[3018] gccgctegag tgetcaaget cg 22
[3019] <210> 117

[3020] <211> 1379

[3021] <212> PRT

[3022] <213> A4

[3023] <220>
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[3024] <223> (Cas9-SV40 NLS D10A H840A

[3025]  <400> 117

[3026] Met Asp Lys Lys Tyr Ser Ile Gly Leu Ala Ile Gly Thr Asn Ser Val
[3027] 1 5 10 15
[3028] Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
[3029] 20 25 30

[3030] Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile
[3031] 35 40 45

[3032] Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu
[3033] 50 55 60

[3034] Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys
[3035] 65 70 75 80
[3036] Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser
[3037] 85 90 95
[3038] Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys
[3039] 100 105 110

[3040] His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr
[3041] 115 120 125

[3042] His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp
[3043] 130 135 140

[3044] Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His
[3045] 145 150 155 160
[3046] Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro
[3047] 165 170 175
[3048] Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr
[3049] 180 185 190

[3050] Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala
[3051] 195 200 205

[3052] Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn
[3053] 210 215 220

[3054] Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn
[3055] 225 230 235 240
[3056] Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe
[3057] 245 250 255
[3058] Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp
[3059] 260 265 270

[3060] Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp
[3061] 275 280 285

[3062] Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp
[3063] 290 295 300

[3064] Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser
[3065] 305 310 315 320
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[3066] Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys
[3067] 325 330 335
[3068] Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe
[3069] 340 345 350

[3070] Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser
[3071] 355 360 365

[3072]  Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp
[3073] 370 375 380

[3074]  Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg
[3075] 385 390 395 400
[3076] Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu
[3077] 405 410 415
[3078]  Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe
[3079] 420 425 430

[3080] Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile
[3081] 435 440 445

[3082] Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp
[3083] 450 455 460

[3084] Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu
[3085] 465 470 475 480
[3086] Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr
[3087] 485 490 495
[3088] Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser
[3089] 500 505 510

[3090] Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys
[3091] 515 520 525

[3092] Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln
[3093] 530 535 540

[3094] Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr
[3095] 545 550 555 560
[3096] Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp
[3097] 565 570 575
[3098] Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly
[3099] 580 585 590

[3100] Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp
[3101] 595 600 605

[3102] Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr
[3103] 610 615 620

[3104] Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala
[3105] 625 630 635 640
[3106] His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr
[3107] 645 650 655
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[3108] Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp
[3109] 660 665 670

[3110] Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe
[3111] 675 680 685

[3112] Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe
[3113] 690 695 700

[3114] Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu
[3115] 705 710 715 720
[3116] His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly
[3117] 725 730 735
[3118] Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly
[3119] 740 745 750

[3120] Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln
[3121] 755 760 765

[3122] Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile
[3123] 770 775 780

[3124] Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro
[3125] 785 790 795 800
[3126] Val Glu Asn Thr GIln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu
[3127] 805 810 815
[3128] Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg
[3129] 820 825 830

[3130] Leu Ser Asp Tyr Asp Val Asp Ala Ile Val Pro Gln Ser Phe Leu Lys
[3131] 835 840 845

[3132] Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg
[3133] 850 855 860

[3134] Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys
[3135] 865 870 875 880
[3136] Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys
[3137] 885 890 895
[3138] Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp
[3139] 900 905 910

[3140] Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr
[3141] 915 920 925

[3142] Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp
[3143] 930 935 940

[3144]  Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser
[3145] 945 950 955 960
[3146] Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg
[3147] 965 970 975
[3148] Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
[3149] 980 985 990
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[3150]
[3151]
[3152]
[3153]
[3154]
[3155]
[3156]
[3157]
[3158]
[3159]
[3160]
[3161]
[3162]
[3163]
[3164]
[3165]
[3166]
[3167]
[3168]
[3169]
[3170]
[3171]
[3172]
[3173]
[3174]
[3175]
[3176]
[3177]
[3178]
[3179]
[3180]
[3181]
[3182]
[3183]
[3184]
[3185]
[3186]
[3187]
[3188]
[3189]
[3190]
[3191]

Val Gly Thr Ala Leu Ile Lys Lys

Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Pro

His

Arg

Tyr

Tyr
1010
Ser
1025
Ser
1040
Gly
1055
Gly
1070
Lys
1085
Val
1100
Asn
1115
Lys
1130
Val
1145
Val
1160
Glu
1175
Val
1190
Glu
1205
Leu
1220
Phe
1235
Glu
1250
Tyr
1265
Val
1280
Asn
1295

995
Gly

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Ile

Lys

Asp Tyr Lys

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Glu

Lys

Tyr

Asn

Asp

Leu

His

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ala

Arg

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Asp

Asp

10
Val
1015
Gly
1030
Phe
1045
Arg
1060
Asp
1075
Pro
1090
Phe
1105
Ile
1120
Asp
1135
Glu
1150
Gly
1165
Asp
1180
Ile
1195
Arg
1210
Glu
1225
Ser
1240
Lys
1255
Ile
1270
Ala
1285
Lys
1300

00

Tyr Pro Lys Leu Glu Ser Glu Phe

Tyr Asp Val Arg

Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Gln

Glu

Asn

Pro

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

Leu

Ile

145

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Phe

Ile

Asp

Arg

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys

Glu

1005

Lys
1020
Lys
1035
Ile
1050
Thr
1065
Phe
1080
Val
1095
Ile
1110
Asp
1125
Ala
1140
Lys
1155
Glu
1170
Lys
1185
Lys
1200
Ala
1215
Ser
1230
Leu
1245
Glu
1260
Glu
1275
Val
1290
Gln
1305

Met

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Ser

Lys

Lys

Gln

Phe

Leu

Ala

Ile

Phe

Leu

Gly

Thr

Lys

Pro

Asp

Ser

Leu

Ser

Tyr

Ser

Ala

Tyr

Gly

His

Ser

Ser

Glu

Ala

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser

Lys

Lys

Ala

Asn
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[3192] Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala

[3193] 1310 1315 1320

[3194] Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser

[3195] 1325 1330 1335

[3196] Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr

[3197] 1340 1345 1350

[3198] Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp

[3199] 1355 1360 1365

[3200] Ser Arg Ala Asp Pro Lys Lys Lys Arg Lys Val

[3201] 1370 1375

[3202] <210> 118

[3203] <211> 41

[3204] <212> DNA

[3205] <213> ANTF4l

[3206]  <220>

[3207]  <223> DI10AF

[3208]  <400> 118

[3209] gaaatactcc atcggcctgg ccattggaac caactctgte g 41
[3210] <210> 119

[3211]  <211> 41

[3212] <212> DNA

[3213] <213> ATLF%I

[3214]  <220>

[3215] <223> DI10AR

[3216]  <400> 119

[3217] cgacagagtt ggttccaatg gccaggccga tggagtattt c 41
[3218] <210> 120

[3219] <211> 4140

[3220] <212> DNA

[3221]  <213> A TJ¥%

[3222] <220>

[3223]  <223> ZHRIKEEERILILIICas9 D10A

[3224]  <400> 120

[3225] atggacaaga aatactccat cggcctggece attggaacca actctgtcgg ctgggetgte 60
[3226] atcaccgacg agtacaaggt gccctccaag aaattcaagg tcctcggaaa caccgatcga 120
[3227] cactccatca agaaaaacct cattggtgcee ctgttgttcg attctggega gactgecgaa 180
[3228] gctaccagac tcaagcgaac tgctcggega cgttacacce gacggaagaa ccgaatctge 240
[3229] tacctgcagg agatcttttc caacgagatg gccaaggtgg acgattcgtt ctttcatcga 300
[3230] ctggaggaat ccttcctcgt cgaggaagac aagaaacacg agcgtcatcc catctttgge 360
[3231] aacattgtgg acgaggttgec ttaccacgag aagtatccta ccatctacca cctgcgaaag 420
[3232] aaactcgtcg attccaccga caaggcggat ctcagactta tctacctcge tctggcacac 480
[3233] atgatcaagt ttcgaggtca tttcctcatc gagggcgatc tcaatcccga caacagcgat 540
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[3234] gtggacaagc tgttcattca gctcgttcag acctacaacc agctgttcga ggaaaaccce 600
[3235] atcaatgcct ccggagtcga tgcaaaggec atcttgtctg ctcgactctc gaagagcaga 660
[3236] cgactggaga acctcattge ccaacttcct ggcgagaaaa agaacggact gtttggcaac 720
[3237] ctcattgcce tttctecttgg tctcacacce aacttcaagt ccaacttcga tctggcggag 780
[3238] gacgccaagc tccagctgtc caaggacacc tacgacgatg acctcgacaa cctgettgea 840
[3239] cagattggcg atcagtacge cgacctgttt ctcgetgeca agaaccttte ggatgetatt 900
[3240] ctcttgtctg acattctgeg agtcaacacc gagatcacaa aggctcccet ttctgectee 960
[3241] atgatcaagc gatacgacga gcaccatcag gatctcacac tgctcaagge tcttgtccga 1020
[3242] cagcaactgc ccgagaagta caaggagatc tttttcgatc agtcgaagaa cggctacget 1080
[3243] ggatacatcg acggcggage ctctcaggaa gagttctaca agttcatcaa gccaattcte 1140
[3244] gagaagatgg acggaaccga ggaactgctt gtcaagctca atcgagagga tctgcttcgg 1200
[3245] aagcaacgaa ccttcgacaa cggcagcatt cctcatcaga tccacctcgg tgagctgcac 1260
[3246] gccattcttc gacgtcagga agacttctac ccctttctca aggacaaccg agagaagatc 1320
[3247] gagaagattc ttacctttcg aatcccctac tatgttggte ctcttgecag aggaaactct 1380
[3248] cgatttgctt ggatgactcg aaagtccgag gaaaccatca ctccctggaa cttcgaggaa 1440
[3249] gtcgtggaca agggtgecte tgcacagtce ttcatcgage gaatgaccaa cttcgacaag 1500
[3250] aatctgccca acgagaaggt tcttcccaag cattcgetge tctacgagta ctttacagte 1560
[3251] tacaacgaac tcaccaaagt caagtacgtt accgagggaa tgcgaaagcc tgceccttcttg 1620
[3252] tctggcgaac agaagaaagc cattgtcgat ctcctgttca agaccaaccg aaaggtcact 1680
[3253] gttaagcagc tcaaggagga ctacttcaag aaaatcgagt gtttcgacag cgtcgagatt 1740
[3254] tccggagttg aggaccgatt caacgcctct ttgggcacct atcacgatct gctcaagatt 1800
[3255] atcaaggaca aggattttct cgacaacgag gaaaacgagg acattctgga ggacatcgtg 1860
[3256] ctcactctta ccctgttcga agatcgggag atgatcgagg aacgactcaa gacatacget 1920
[3257] cacctgttcg acgacaaggt catgaaacaa ctcaagcgac gtagatacac cggctgggga 1980
[3258] agactttcge gaaagctcat caacggcatc agagacaagce agtccggaaa gaccattctg 2040
[3259] gactttctca agtccgatgg ctttgccaac cgaaacttca tgcagctcat tcacgacgat 2100
[3260] tctcttacct tcaaggagga catccagaag gcacaagtgt ccggtcaggg cgacagettg 2160
[3261] cacgaacata ttgccaacct ggctggttcg ccagccatca agaaaggcat tctccagact 2220
[3262] gtcaaggttg tcgacgaget ggtgaaggtc atgggacgtc acaagcccga gaacattgtg 2280
[3263] atcgagatgg ccagagagaa ccagacaact caaaagggtc agaaaaactc gcgagagcegg 2340
[3264] atgaagcgaa tcgaggaagg catcaaggag ctgggatccc agattctcaa ggagcatccce 2400
[3265] gtcgagaaca ctcaactgca gaacgagaag ctgtatctct actatctgca gaatggtcga 2460
[3266] gacatgtacg tggatcagga actggacatc aatcgtctca gcgactacga tgtggaccac 2520
[3267] attgtcccte aatcctttet caaggacgat tctatcgaca acaaggtcct tacacgatcc 2580
[3268] gacaagaaca gaggcaagtc ggacaacgtt cccagcgaag aggtggtcaa aaagatgaag 2640
[3269] aactactggc gacagctgect caacgccaag ctcattaccce agcgaaagtt cgacaatctt 2700
[3270] accaaggccg agcgaggegg tctgtcegag ctcgacaagg ctggettcat caagegtcaa 2760
[3271] ctcgtcgaga ccagacagat cacaaagcac gtcgcacaga ttctcgattc tcggatgaac 2820
[3272] accaagtacg acgagaacga caagctcatc cgagaggtca aggtgattac tctcaagtcc 2880
[3273] aaactggtct ccgatttccg aaaggacttt cagttctaca aggtgcgaga gatcaacaat 2940
[3274] taccaccatg cccacgatge ttacctcaac gcecgtegttg gcactgeget catcaagaaa 3000
[3275] taccccaage tcgaaagcga gttcgtttac ggecgattaca aggtctacga cgttcgaaag 3060
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[3276] atgattgcca agtccgaaca ggagattgge aaggctactg ccaagtactt cttttactce 3120
[3277] aacatcatga actttttcaa gaccgagatc accttggcca acggagagat tcgaaagaga 3180
[3278] ccacttatcg agaccaacgg cgaaactgga gagatcgtgt gggacaaggg tcgagacttt 3240
[3279] gcaaccgtgc gaaaggttct gtcgatgect caggtcaaca tcgtcaagaa aaccgaggtt 3300
[3280] cagactggeg gattctccaa ggagtcgatt ctgcccaage gaaactccga caagctcatce 3360
[3281] gctcgaaaga aagactggga tcccaagaaa tacggtgget tcgattctce taccgtegec 3420
[3282] tattccgtge ttgtcgttge gaaggtcgag aagggcaagt ccaaaaaget caagtcegtce 3480
[3283] aaggagctge tcggaattac catcatggag cgatcgaget tcgagaagaa tcccatcgac 3540
[3284] ttcttggaag ccaagggtta caaggaggtc aagaaagacc tcattatcaa gctgcccaag 3600
[3285] tactctctgt tcgaactgga gaacggtcga aagcgtatge tcgecteege tggegagetg 3660
[3286] cagaagggaa acgagcttge cttgectteg aagtacgtca actttctcta tctggettet 3720
[3287] cactacgaga agctcaaggg ttctcccgag gacaacgaac agaagcaact cttcgttgag 3780
[3288] cagcacaaac attacctcga cgagattatc gagcagattt ccgagttttc gaagcgagtc 3840
[3289] atcctggetg atgccaactt ggacaaggtg ctctctgect acaacaagca tcgggacaaa 3900
[3290] cccattcgag aacaggcgga gaacatcatt cacctgttta ctcttaccaa cctgggtgct 3960
[3291] cctgcagett tcaagtactt cgataccact atcgaccgaa agcggtacac atccaccaag 4020
[3292] gaggttctcg atgccaccet gattcaccag tccatcactg gectgtacga gaccegaatce 4080
[3293] gacctgtctc agettggtgg cgactccaga gecgatccca agaaaaageg aaaggtctaa 4140
[3294] <210> 121

[3295] <211> 10706

[3296] <212> DNA

[3297] <213> ATLF%I

[3298]  <220>

[3299] <223> pRFI111

[3300]  <400> 121

[3301] catggacaag aaatactcca tcggcctgge cattggaacc aactctgteg getgggetgt 60
[3302] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcecggaa acaccgatceg 120
[3303] acactccatc aagaaaaacc tcattggtge cctgttgttc gattctggeg agactgecga 180
[3304] agctaccaga ctcaagcgaa ctgctcggeg acgttacacce cgacggaaga accgaatctg 240
[3305] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[3306] actggaggaa tccttcctecg tcgaggaaga caagaaacac gagcegtcatc ccatctttgg 360
[3307] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgecgaaa 420
[3308] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcg ctctggcaca 480
[3309] catgatcaag tttcgaggtc atttcctcat cgagggcgat ctcaatcccg acaacagcga 540
[3310] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaacce 600
[3311] catcaatgcc tccggagtcg atgcaaagge catcttgtcet getecgactct cgaagagcag 660
[3312] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[3313] cctcattgee ctttetettg gtectcacace caacttcaag tccaacttcg atctggcegga 780
[3314] ggacgccaag ctccagctgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[3315] acagattggc gatcagtacg ccgacctgtt tctegetgee aagaaccttt cggatgetat 900
[3316] tctettgtet gacattctge gagtcaacac cgagatcaca aaggctcccee tttctgecte 960
[3317] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
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[3318] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[3319] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[3320] cgagaagatg gacggaaccg aggaactget tgtcaagctc aatcgagagg atctgetteg 1200
[3321] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagetgea 1260
[3322] cgccattett cgacgtcagg aagacttcta cccctttcte aaggacaacc gagagaagat 1320
[3323] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactc 1380
[3324] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[3325] agtcgtggac aagggtgect ctgecacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[3326] gaatctgcce aacgagaagg ttcttcccaa gecattcgetg ctctacgagt actttacagt 1560
[3327] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
[3328] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[3329] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[3330] ttccggagtt gaggaccgat tcaacgcctc tttgggecacc tatcacgatc tgctcaagat 1800
[3331] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[3332] gctcactctt accctgtteg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[3333] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[3334] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[3335] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[3336] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[3337] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggea ttctccagac 2220
[3338] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[3339] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[3340] gatgaagcga atcgaggaag gcatcaagga gctgggatcce cagattctca aggagcatce 2400
[3341] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[3342] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[3343] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[3344] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[3345] gaactactgg cgacagctge tcaacgccaa getcattacc cagegaaagt tcgacaatct 2700
[3346] taccaaggcc gagcgaggeg gtectgteccga getcgacaag getggettca tcaagegtca 2760
[3347] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[3348] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[3349] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[3350] ttaccaccat gcccacgatg cttacctcaa cgcecgtegtt ggecactgege tcatcaagaa 3000
[3351] ataccccaag ctcgaaagcg agttcgttta cggecgattac aaggtctacg acgttcgaaa 3060
[3352] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttactce 3120
[3353] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[3354] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[3355] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[3356] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[3357] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattcte ctaccgtege 3420
[3358] ctattccgtg cttgtegttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccgt 3480
[3359] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
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[3360] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[3361] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgectceg ctggegaget 3660
[3362] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[3363] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[3364] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[3365] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[3366] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[3367] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[3368] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[3369] cgacctgtcet cagettggtg gegactccag agecgatccc aagaaaaage gaaaggtcta 4140
[3370] agcggccgea agtgtggatg gggaagtgag tgcccggttc tgtgtgecaca attggcaatce 4200
[3371] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[3372] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[3373] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[3374] gctagtgctc ttactcgtac agtgtgcaat actgegtatc atagtctttg atgtatatcg 4440
[3375] tattcattca tgttagttgce gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[3376] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact geccgettte cagtcgggaa 4560
[3377] acctgtcgtg ccagctgcat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[3378] ttgggegete ttecegettee tcgetcactg actegetgeg cteggtegtt cggetgegge 4680
[3379] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[3380] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt 4800
[3381] tgetggegtt tttccatagg ctccgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[3382] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[3383] ccctegtgeg ctetectgtt cegaccetge cgettaccgg atacctgtee gectttetece 4980
[3384] cttcgggaag cgtggegett tctcataget cacgctgtag gtatctcagt tcggtgtagg 5040
[3385] tcgttcgete caagectggge tgtgtgecacg aacccceeegt tcagcccgac cgetgegecet 5100
[3386] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggceag 5160
[3387] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgetaca gagttcttga 5220
[3388] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[3389] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[3390] gtagcggtgg tttttttgtt tgcaagcage agattacgeg cagaaaaaaa ggatctcaag 5400
[3391] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[3392] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[3393] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[3394] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgecctgac 5640
[3395] tcceegtegt gtagataact acgatacggg agggettacc atctggeccee agtgetgceaa 5700
[3396] tgataccgcg agacccacgce tcaccggectc cagatttatc agcaataaac cagccagcecg 5760
[3397] gaagggccga gecgcecagaagt ggtcctgecaa ctttatccge cteccatccag tctattaatt 5820
[3398] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[3399] ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggecttcatte agectceggtt 5940
[3400] cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaageg gttagectcct 6000
[3401] tcggtectee gatcgttgtc agaagtaagt tggeccgeagt gttatcactc atggttatgg 6060
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[3402] cagcactgca taattctctt actgtcatge catccgtaag atgecttttct gtgactggtg 6120
[3403] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgcccgg 6180
[3404] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[3405] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[3406] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[3407] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[3408] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[3409] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[3410] ttcccecgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[3411] tggttacgeg cagecgtgacc gctacacttg ccagegecct agegeceget cctttegett 6660
[3412] tctteeectte ctttetegee acgttegeeg getttececg tcaagetcta aatcggggge 6720
[3413] tccetttagg gtteccgattt agtgetttac ggecacctcga ccccaaaaaa cttgattagg 6780
[3414] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgecet ttgacgttgg 6840
[3415] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[3416] cggtctattc ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg 6960
[3417] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[3418] ttcgecattc aggetgegea actgttggga agggegateg gtgegggeet cttegetatt 7080
[3419] acgccagctg gcgaaagggg gatgtgctge aaggegatta agttgggtaa cgecagggtt 7140
[3420] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[3421] cgaattgggt accgggeccce ccctecgaggt cgatggtgte gataagettg atatcgaatt 7260
[3422] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcece 7320
[3423] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[3424] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[3425] atagacagac tccatctgcc gecctccaact gatgttctca atatttaagg ggtcatcteg 7500
[3426] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[3427] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[3428] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[3429] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[3430] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[3431] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[3432] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[3433] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[3434] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[3435] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[3436] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[3437] acataaaggt attttgattt aattttttgc ttaaattcaa tcccccctcg ttcagtgtca 8220
[3438] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[3439] aatcgtattt ccaggttaga cgttccgcag aatctagaat gecggtatgeg gtacattgtt 8340
[3440] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgctttt acaagtacaa 8400
[3441] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[3442] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[3443] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
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[3444] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[3445] cggatgctca atcgatttcg acagtaatta attaagtcat acacaagtca gctttctteg 8700
[3446] agcctcatat aagtataagt agttcaacgt attagcactg tacccagcat ctccgtatcg 8760
[3447] agaaacacaa caacatgccc cattggacag atcatgcgga tacacaggtt gtgcagtatce 8820
[3448] atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag cgctccatac 8880
[3449] ttgcacgctc tctatataca cagttaaatt acatatccat agtctaacct ctaacagtta 8940
[3450] atcttctggt aagcctccca gecagectte tggtatcget tggectccte aataggatct 9000
[3451] cggttetgge cgtacagacc tcggeccgaca attatgatat ccgttccggt agacatgaca 9060
[3452] tcctcaacag ttcggtactg ctgtccgaga gegtctecet tgtcgtcaag acccacceceg 9120
[3453] ggggtcagaa taagccagtc ctcagagtcg cccttaggtc ggttctggge aatgaageca 9180
[3454] accacaaact cggggtcgga tcgggcaage tcaatggtct gettggagta ctcgecagtg 9240
[3455] gccagagagce ccttgcaaga cagctcggec agcatgagca gacctctgge cagettcecteg 9300
[3456] ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga gacgtcctece 9360
[3457] ttcttctgtt cagagacagt ttcctcggeca ccagetcgea ggeccagecaat gattceggtt 9420
[3458] ccgggtacac cgtgggcgtt ggtgatatcg gaccactcgg cgattcggtg acaccggtac 9480
[3459] tggtgcttga cagtgttgee aatatctgeg aactttctgt cctcgaacag gaagaaaccg 9540
[3460] tgcttaagag caagttcctt gagggggagec acagtgecgg cgtaggtgaa gtcgtcaatg 9600
[3461] atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge aagctcaatg 9660
[3462] agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttett ggetgecacg 9720
[3463] agcttgageca ctcgagecgge aaaggeggac ttgtggacgt tagctcgage ttcgtaggag 9780
[3464] ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact ttttatcgga 9840
[3465] accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag ttgaacttat 9900
[3466] agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat ggctctctgg 9960
[3467] gcgtcgectt tgccgacaaa aatgtgatca tgatgaaage cagcaatgac gttgcagetg 10020
[3468] atattgttgt cggccaaccg cgccgaaaac gcagetgtca gacccacage ctccaacgaa 10080
[3469] gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc caaaggcggc 10140
[3470] aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg cctcaaaact 10200
[3471] acctcggaac tgctgegetg atctggacac cacagaggtt ccgagcactt taggttgeac 10260
[3472] caaatgtccc accaggtgca ggcagaaaac getggaacag cgtgtacagt ttgtcttaac 10320
[3473] aaaaagtgag ggcgctgagg tcgagcaggg tggtgtgact tgttatagee tttagagetg 10380
[3474] cgaaagcgcg tatggatttg gctcatcagg ccagattgag ggtctgtgga cacatgtcat 10440
[3475] gttagtgtac ttcaatcgcc ccctggatat agccccgaca ataggecegtg gectcatttt 10500
[3476] tttgeettee geacatttcee attgeteggt acccacacct tgettctect gecacttgeca 10560
[3477] accttaatac tggtttacat tgaccaacat cttacaagcg gggggettgt ctagggtata 10620
[3478] tataaacagt ggctctccca atcggttgee agtctetttt ttecctttett tccccacaga 10680
[3479] ttcgaaatct aaactacaca tcacac 10706
[3480] <210> 122

[3481] <211> 43

[3482] <212> DNA

[3483] <213> A TLJ7%l

[3484]  <220>

[3485] <223> HB40A1
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[3486]  <400> 122

[3487] tcagcgacta cgatgtggac gccattgtce ctcaatcctt tet 43
[3488] <210> 123

[3489] <211> 43

[3490] <212> DNA

[3491] <213> ATLF%I

[3492] <220>

[3493]  <223> HB840A2

[3494]  <400> 123

[3495] agaaaggatt gagggacaat ggcgtccaca tcgtagtcge tga 43
[3496] <210> 124

[3497] <211> 4140

[3498] <212> DNA

[3499] <213> A TJ¥%l

[3500]  <220>

[3501]  <223> ZRHRIK BB A% TR A 2RI ) Cas9

[3502]  <400> 124

[3503] atggacaaga aatactccat cggcctggee attggaacca actctgtcecgg ctgggetgte 60
[3504] atcaccgacg agtacaaggt gccctccaag aaattcaagg tcctcggaaa caccgatcga 120
[3505] cactccatca agaaaaacct cattggtgec ctgttgttcg attctggega gactgcecgaa 180
[3506] gctaccagac tcaagcgaac tgctcggega cgttacaccc gacggaagaa ccgaatctge 240
[3507] tacctgcagg agatcttttc caacgagatg gccaaggtgg acgattcgtt ctttcatcga 300
[3508] ctggaggaat ccttcctegt cgaggaagac aagaaacacg agcgtcatcc catctttgge 360
[3509] aacattgtgg acgaggttgc ttaccacgag aagtatccta ccatctacca cctgcgaaag 420
[3510] aaactcgtcg attccaccga caaggcggat ctcagactta tctacctege tctggecacac 480
[3511] atgatcaagt ttcgaggtca tttcctcatc gagggcgatc tcaatcccga caacagegat 540
[3512] gtggacaagc tgttcattca gctcgttcag acctacaacc agetgttcga ggaaaaccce 600
[3513] atcaatgcct ccggagtcga tgcaaaggec atcttgtctg ctcgactctc gaagagcaga 660
[3514] cgactggaga acctcattge ccaacttcct ggcgagaaaa agaacggact gtttggcaac 720
[3515] ctcattgceee tttcectettgg tctcacacce aacttcaagt ccaacttcga tctggecggag 780
[3516] gacgccaagc tccagctgtc caaggacacc tacgacgatg acctcgacaa cctgettgea 840
[3517] cagattggcg atcagtacgce cgacctgttt ctcgetgeca agaaccttte ggatgectatt 900
[3518] ctcttgtetg acattctgeg agtcaacacc gagatcacaa aggctcccct ttctgectece 960
[3519] atgatcaagc gatacgacga gcaccatcag gatctcacac tgctcaagge tcttgtccga 1020
[3520] cagcaactgc ccgagaagta caaggagatc tttttcgatc agtcgaagaa cggctacget 1080
[3521] ggatacatcg acggcggage ctctcaggaa gagttctaca agttcatcaa gccaattcte 1140
[3522] gagaagatgg acggaaccga ggaactgctt gtcaagctca atcgagagga tctgettegg 1200
[3523] aagcaacgaa ccttcgacaa cggcagcatt cctcatcaga tccacctcgg tgagetgeac 1260
[3524] gccattcttc gacgtcagga agacttctac ccctttctca aggacaaccg agagaagatc 1320
[3525] gagaagattc ttacctttcg aatcccctac tatgttggtc ctcttgecag aggaaactct 1380
[3526] cgatttgett ggatgactcg aaagtccgag gaaaccatca ctccctggaa cttcgaggaa 1440
[3527] gtcgtggaca agggtgecte tgcacagtce ttcatcgage gaatgaccaa cttcgacaag 1500
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[3528] aatctgccca acgagaaggt tcttcccaag cattcgetge tctacgagta ctttacagte 1560
[3529] tacaacgaac tcaccaaagt caagtacgtt accgagggaa tgcgaaagcc tgecttettg 1620
[3530] tctggecgaac agaagaaagce cattgtcgat ctcctgttca agaccaaccg aaaggtcact 1680
[3531] gttaagcagc tcaaggagga ctacttcaag aaaatcgagt gtttcgacag cgtcgagatt 1740
[3532] tccggagttg aggaccgatt caacgcctct ttgggcacct atcacgatct getcaagatt 1800
[3533] atcaaggaca aggattttct cgacaacgag gaaaacgagg acattctgga ggacatcgtg 1860
[3534] ctcactctta ccctgttcga agatcgggag atgatcgagg aacgactcaa gacatacget 1920
[3535] cacctgttcg acgacaaggt catgaaacaa ctcaagcgac gtagatacac cggcectgggga 1980
[3536] agactttcgc gaaagctcat caacggcatc agagacaagc agtccggaaa gaccattctg 2040
[3537] gactttctca agtccgatgg ctttgeccaac cgaaacttca tgcagcectcat tcacgacgat 2100
[3538] tctcttacct tcaaggagga catccagaag gcacaagtgt ccggtcaggg cgacagettg 2160
[3539] cacgaacata ttgccaacct ggctggttcg ccagccatca agaaaggcat tctccagact 2220
[3540] gtcaaggttg tcgacgagct ggtgaaggtc atgggacgtc acaagcccga gaacattgtg 2280
[3541] atcgagatgg ccagagagaa ccagacaact caaaagggtc agaaaaactc gcgagagegg 2340
[3542] atgaagcgaa tcgaggaagg catcaaggag ctgggatccc agattctcaa ggagcatccce 2400
[3543] gtcgagaaca ctcaactgca gaacgagaag ctgtatctct actatctgca gaatggtcga 2460
[3544] gacatgtacg tggatcagga actggacatc aatcgtctca gcgactacga tgtggacgece 2520
[3545] attgtccctc aatcctttet caaggacgat tctatcgaca acaaggtcct tacacgatcce 2580
[3546] gacaagaaca gaggcaagtc ggacaacgtt cccagcgaag aggtggtcaa aaagatgaag 2640
[3547] aactactggc gacagctget caacgccaag ctcattaccc agcgaaagtt cgacaatctt 2700
[3548] accaaggccg agcgaggegg tctgteccgag ctcgacaagg ctggettcat caagegtcaa 2760
[3549] ctcgtcgaga ccagacagat cacaaagcac gtcgcacaga ttctcgattc tcggatgaac 2820
[3550] accaagtacg acgagaacga caagctcatc cgagaggtca aggtgattac tctcaagtcc 2880
[3551] aaactggtct ccgatttccg aaaggacttt cagttctaca aggtgcgaga gatcaacaat 2940
[3552] taccaccatg cccacgatge ttacctcaac geccgtegttg gecactgeget catcaagaaa 3000
[3553] taccccaagc tcgaaagcga gttcgtttac ggcgattaca aggtctacga cgttcgaaag 3060
[3554] atgattgcca agtccgaaca ggagattgge aaggctactg ccaagtactt cttttactce 3120
[3555] aacatcatga actttttcaa gaccgagatc accttggcca acggagagat tcgaaagaga 3180
[3556] ccacttatcg agaccaacgg cgaaactgga gagatcgtgt gggacaaggg tcgagacttt 3240
[3557] gcaaccgtge gaaaggttct gtcgatgect caggtcaaca tcgtcaagaa aaccgaggtt 3300
[3558] cagactggcg gattctccaa ggagtcgatt ctgcccaage gaaactccga caagctcatce 3360
[3559] gctcgaaaga aagactggga tcccaagaaa tacggtgget tcgattctce taccgtcegece 3420
[3560] tattccgtge ttgtcgttge gaaggtcgag aagggcaagt ccaaaaaget caagtccgte 3480
[3561] aaggagctge tcggaattac catcatggag cgatcgaget tcgagaagaa tcccatcgac 3540
[3562] ttcttggaag ccaagggtta caaggaggtc aagaaagacc tcattatcaa gctgcccaag 3600
[3563] tactctctgt tcgaactgga gaacggtcga aagcgtatge tcgectecege tggegagetg 3660
[3564] cagaagggaa acgagcttge cttgecttcg aagtacgtca actttctcta tctggettet 3720
[3565] cactacgaga agctcaaggg ttctcccgag gacaacgaac agaagcaact cttcgttgag 3780
[3566] cagcacaaac attacctcga cgagattatc gagcagattt ccgagttttc gaagcgagtc 3840
[3567] atcctggetg atgccaactt ggacaaggtg ctctctgect acaacaagea tcgggacaaa 3900
[3568] cccattcgag aacaggcecgga gaacatcatt cacctgttta ctcttaccaa cctgggtget 3960
[3569] cctgcagctt tcaagtactt cgataccact atcgaccgaa agcggtacac atccaccaag 4020
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[3570] gaggttctcg atgeccaccet gattcaccag tccatcactg gectgtacga gacccgaatce 4080
[3571] gacctgtctc agcttggtgg cgactccaga geccgatccca agaaaaageg aaaggtctaa 4140
[3572] <210> 125

[3573]  <211> 10706

[3574]  <212> DNA

[3575] <213> A%

[3576]  <220>

[3577] <223> pRF143

[3578]  <400> 125

[3579] catggacaag aaatactcca tcggcctgge cattggaacc aactctgtcg getgggetgt 60
[3580] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatcg 120
[3581] acactccatc aagaaaaacc tcattggtge cctgttgttc gattctggeg agactgecga 180
[3582] agctaccaga ctcaagcgaa ctgctcecggeg acgttacacc cgacggaaga accgaatctg 240
[3583] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcateg 300
[3584] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcegtcatc ccatctttgg 360
[3585] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgcgaaa 420
[3586] gaaactcgtc gattccaccg acaaggegga tctcagactt atctacctcg ctctggeaca 480
[3587] catgatcaag tttcgaggtc atttcctcat cgagggcgat ctcaatcccg acaacagega 540
[3588] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccce 600
[3589] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagagcag 660
[3590] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[3591] cctcattgee ctttetettg gtctcacace caacttcaag tccaacttcg atctggegga 780
[3592] ggacgccaag ctccagectgt ccaaggacac ctacgacgat gacctcgaca acctgecttge 840
[3593] acagattggc gatcagtacg ccgacctgtt tctcgetgec aagaaccttt cggatgetat 900
[3594] tctettgtet gacattctge gagtcaacac cgagatcaca aaggctccee tttctgecte 960
[3595] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
[3596] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[3597] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[3598] cgagaagatg gacggaaccg aggaactgct tgtcaagctc aatcgagagg atctgetteg 1200
[3599] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagectgea 1260
[3600] cgccattctt cgacgtcagg aagacttcta cccctttctc aaggacaacc gagagaagat 1320
[3601] cgagaagatt cttacctttc gaatccccta ctatgttggt cctecttgeca gaggaaactce 1380
[3602] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[3603] agtcgtggac aagggtgect ctgecacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[3604] gaatctgccc aacgagaagg ttcttcccaa gcattcgetg ctctacgagt actttacagt 1560
[3605] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
[3606] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[3607] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[3608] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[3609] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[3610] gctcactett accctgttcg aagatcggga gatgatcgag gaacgactca agacatacge 1920
[3611] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
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[3612] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[3613] ggactttctc aagtccgatg gctttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[3614] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gcgacagett 2160
[3615] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggca ttctccagac 2220
[3616] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[3617] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[3618] gatgaagcga atcgaggaag gcatcaagga gctgggatce cagattctca aggagcatcce 2400
[3619] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtecg 2460
[3620] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacge 2520
[3621] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatce 2580
[3622] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[3623] gaactactgg cgacagctge tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[3624] taccaaggcc gagcgaggeg gtetgtecga getcgacaag getggettca tcaagegtca 2760
[3625] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[3626] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtce 2880
[3627] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[3628] ttaccaccat gcccacgatg cttacctcaa cgcegtegtt ggcactgege tcatcaagaa 3000
[3629] ataccccaag ctcgaaageg agttcgttta cggegattac aaggtctacg acgttcgaaa 3060
[3630] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[3631] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[3632] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[3633] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[3634] tcagactgge ggattctcca aggagtcgat tctgeccaag cgaaactccg acaagctcat 3360
[3635] cgctcgaaag aaagactggg atcccaagaa atacggtggc ttcgattctc ctaccgtcge 3420
[3636] ctattccgtg cttgtegttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccegt 3480
[3637] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[3638] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[3639] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgectceg ctggegaget 3660
[3640] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[3641] tcactacgag aagctcaagg gttctccecga ggacaacgaa cagaagcaac tcttcgttga 3780
[3642] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[3643] catcctgget gatgccaact tggacaaggt gctctctgec tacaacaage atcgggacaa 3900
[3644] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtgc 3960
[3645] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[3646] ggaggttctc gatgccacce tgattcacca gtccatcact ggcctgtacg agacccgaat 4080
[3647] cgacctgtct cagettggtg gegactccag ageccgatccc aagaaaaage gaaaggtcta 4140
[3648] agcggcegea agtgtggatg gggaagtgag tgeccggtte tgtgtgeaca attggeaate 4200
[3649] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[3650] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[3651] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[3652] gctagtgete ttactcgtac agtgtgcaat actgecgtatc atagtctttg atgtatatcg 4440
[3653] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagece tggggtgect 4500
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[3654] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gcccgettte cagtcegggaa 4560
[3655] acctgtcgtg ccagctgcat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[3656] ttgggegete tteegettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[3657] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[3658] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt 4800
[3659] tgctggegtt tttccatagg ctcegeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[3660] gtcagaggtg gcgaaacceg acaggactat aaagatacca ggegtttcee cctggaaget 4920
[3661] ccectegtgeg ctetectgtt cecgaccetge cgettaccgg atacctgtee gectttetee 4980
[3662] cttcgggaag cgtggegett tctcataget cacgctgtag gtatctcagt tcggtgtagg 5040
[3663] tcgttegete caagetggge tgtgtgecacg aaccccccegt tcageccgac cgetgegecet 5100
[3664] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[3665] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[3666] agtggtggcc taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[3667] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[3668] gtagcggtgg tttttttgtt tgcaagcage agattacgeg cagaaaaaaa ggatctcaag 5400
[3669] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[3670] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[3671] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[3672] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[3673] tccecegtegt gtagataact acgatacggg agggettacc atctggecce agtgectgceaa 5700
[3674] tgataccgcg agacccacge tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[3675] gaagggccga gegecagaagt ggtcctgeaa ctttatccge cteccatccag tctattaatt 5820
[3676] gttgccggga agctagagta agtagttcge cagttaatag tttgcgcaac gttgttgeca 5880
[3677] ttgctacagg catcgtggtg tcacgetcgt cgtttggtat ggettcatte agetceggtt 5940
[3678] cccaacgatc aaggcgagtt acatgatcce ccatgttgtg caaaaaagceg gttagctcct 6000
[3679] tcggtectee gatcgttgtc agaagtaagt tggceccgeagt gttatcactc atggttatgg 6060
[3680] cagcactgca taattctctt actgtcatge catccgtaag atgettttcet gtgactggtg 6120
[3681] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgecegg 6180
[3682] cgtcaatacg ggataatacc gcgccacata gecagaacttt aaaagtgectc atcattggaa 6240
[3683] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[3684] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[3685] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[3686] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[3687] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[3688] ttcccecgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[3689] tggttacgecg cagecgtgacc gctacacttg ccagegecct agegeceget cctttegett 6660
[3690] tcttcecette ctttetegee acgttegecg getttecccg tcaagetcta aatcggggge 6720
[3691] tccetttagg gttecgattt agtgetttac ggcacctecga ccccaaaaaa cttgattagg 6780
[3692] gtgatggttc acgtagtggg ccatcgecet gatagacggt ttttcgecct ttgacgttgg 6840
[3693] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[3694] cggtctatte ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[3695] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
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[3696] ttcgecattc aggetgegea actgttggga agggegatcg gtgegggeet cttegetatt 7080
[3697] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[3698] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[3699] cgaattgggt accgggccec ccctcgaggt cgatggtgte gataagettg atatcgaatt 7260
[3700] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[3701] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[3702] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[3703] atagacagac tccatctgcc gecctccaact gatgttctca atatttaagg ggtcatcteg 7500
[3704] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[3705] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[3706] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[3707] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[3708] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[3709] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[3710] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[3711] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[3712] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[3713] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatce 8100
[3714] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[3715] acataaaggt attttgattt aattttttgc ttaaattcaa tcccccctcg ttcagtgtca 8220
[3716] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[3717] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[3718] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[3719] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[3720] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[3721] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[3722] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[3723] cggatgctca atcgatttcg acagtaatta attaagtcat acacaagtca gctttcttceg 8700
[3724] agcctcatat aagtataagt agttcaacgt attagcactg tacccagcat ctccgtatcg 8760
[3725] agaaacacaa caacatgccc cattggacag atcatgcgga tacacaggtt gtgcagtatc 8820
[3726] atacatactc gatcagacag gtcgtctgac catcatacaa gctgaacaag cgctccatac 8880
[3727] ttgcacgctc tctatataca cagttaaatt acatatccat agtctaacct ctaacagtta 8940
[3728] atcttctggt aagcctccca gecagectte tggtatcget tggectcctc aataggatct 9000
[3729] cggttctgge cgtacagacc tcggecgaca attatgatat ccgttccggt agacatgaca 9060
[3730] tcctcaacag ttcggtactg ctgtccgaga gegtctcect tgtcgtcaag acccaccceeg 9120
[3731] ggggtcagaa taagccagtc ctcagagtcg cccttaggtc ggttctggge aatgaagceca 9180
[3732] accacaaact cggggtcgga tcgggcaage tcaatggtct gettggagta ctcgecagtg 9240
[3733] gccagagage ccttgcaaga cagctcggee agcatgagea gacctctgge cagetteteg 9300
[3734] ttgggagagg ggactaggaa ctccttgtac tgggagttct cgtagtcaga gacgtcctec 9360
[3735] ttcttetgtt cagagacagt ttcctcggeca ccagetcgea ggeccagecaat gattceggtt 9420
[3736] ccgggtacac cgtgggegtt ggtgatatcg gaccactcgg cgattcggtg acaccggtac 9480
[3737] tggtgcttga cagtgttgee aatatctgeg aactttctgt cctcgaacag gaagaaaccg 9540
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[3738] tgcttaagag caagttcctt gagggggage acagtgecgg cgtaggtgaa gtcgtcaatg 9600
[3739] atgtcgatat gggttttgat catgcacaca taaggtccga ccttatcgge aagctcaatg 9660
[3740] agctccttgg tggtggtaac atccagagaa gcacacaggt tggttttctt ggetgecacg 9720
[3741] agcttgagca ctcgagcggc aaaggeggac ttgtggacgt tagctcgage ttcgtaggag 9780
[3742] ggcattttgg tggtgaagag gagactgaaa taaatttagt ctgcagaact ttttatcgga 9840
[3743] accttatctg gggcagtgaa gtatatgtta tggtaatagt tacgagttag ttgaacttat 9900
[3744] agatagactg gactatacgg ctatcggtcc aaattagaaa gaacgtcaat ggctctctgg 9960
[3745] gcgtegeectt tgecgacaaa aatgtgatca tgatgaaage cagcaatgac gttgcagetg 10020
[3746] atattgttgt cggccaaccg cgccgaaaac geagetgtca gacccacage ctccaacgaa 10080
[3747] gaatgtatcg tcaaagtgat ccaagcacac tcatagttgg agtcgtactc caaaggcgge 10140
[3748] aatgacgagt cagacagata ctcgtcgacg tttaaaccat catctaaggg cctcaaaact 10200
[3749] acctcggaac tgctgcgetg atctggacac cacagaggtt ccgagcactt taggttgcac 10260
[3750] caaatgtccc accaggtgca ggcagaaaac gctggaacag cgtgtacagt ttgtcttaac 10320
[3751] aaaaagtgag ggcgctgagg tcgagcaggg tggtgtgact tgttatagee tttagagetg 10380
[3752] cgaaagcgcg tatggatttg gctcatcagg ccagattgag ggtctgtgga cacatgtcat 10440
[3753] gttagtgtac ttcaatcgce ccctggatat agccccgaca ataggecgtg gectcatttt 10500
[3754] tttgeettee geacatttcee attgeteggt acccacacct tgettctect gecacttgeca 10560
[3755] accttaatac tggtttacat tgaccaacat cttacaagcg gggggettgt ctagggtata 10620
[3756] tataaacagt ggctctccca atcggttgee agtctetttt ttectttett tccccacaga 10680
[3757] ttcgaaatct aaactacaca tcacac 10706
[3758] <210> 126

[3759] <211> 678

[3760] <212> DNA

[3761] <213> ANLF%I

[3762]  <220>

[3763]  <223> ZHRIKEEEILILIIdsREDexpress ORF

[3764]  <400> 126

[3765] atggcctcct cggaggacgt catcaaggag ttcatgegat tcaaggtccg aatggaaggce 60
[3766] tccgtgaacg gtcacgagtt tgagattgag ggagagggtg aaggccgacc ctacgaaggce 120
[3767] acccagaccg cgaagctgaa ggtgaccaag ggtggaccce tgeccttege ctgggacatt 180
[3768] ctgtctecte agtttcagta cggttctaag gtgtacgtga agcaccctge tgacattcce 240
[3769] gactacaaga aactttcctt tcccgaggge ttcaagtggg agcgagttat gaacttcgag 300
[3770] gatggcggtg tcgttaccgt tactcaggac tcctcgetcece aggacggete gttcatctac 360
[3771] aaggttaagt tcatcggtgt caacttccct agcgatggac ccgtcatgca aaagaaaact 420
[3772] atgggatggg aagcctctac agagecggetg taccctcgag acggagtgtt gaagggcegag 480
[3773] attcacaagg ccctgaagct caaggacggt ggacactatc tcgttgagtt taagtctatce 540
[3774] tacatggcaa agaaacccgt gcagcttcca ggctactatt acgtcgattc caagctcgat 600
[3775] atcaccagcc ataatgagga ctacactatt gtcgaacagt acgagecgtge tgagggaaga 660
[3776] caccatctgt ttctttaa 678
[3777] <210> 127

[3778] <211> 696

[3779] <212> DNA
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[3780] <213> A TJ¥%l

[3781] <220>

[3782]  <223> ZHRIREFEHILALIIdsREDexpress Tl Fi Bl

[3783]  <400> 127

[3784] ggggccatgg cctectegga ggacgtcate aaggagttca tgegattcaa ggtccgaatg 60
[3785] gaaggctccg tgaacggtca cgagtttgag attgagggag agggtgaagg ccgaccctac 120
[3786] gaaggcaccc agaccgcgaa getgaaggtg accaagggtg gacccctgee cttegeetgg 180
[3787] gacattctgt ctcctcagtt tcagtacggt tctaaggtgt acgtgaagca ccctgetgac 240
[3788] attcccgact acaagaaact ttcctttcce gagggettca agtgggageg agttatgaac 300
[3789] ttcgaggatg geggtgtegt taccgttact caggactcct cgctccagga cggetegtte 360
[3790] atctacaagg ttaagttcat cggtgtcaac ttccctageg atggacccgt catgcaaaag 420
[3791] aaaactatgg gatgggaagc ctctacagag cggctgtacc ctcgagacgg agtgttgaag 480
[3792] ggcgagattc acaaggccct gaagctcaag gacggtggac actatctcgt tgagtttaag 540
[3793] tctatctaca tggcaaagaa acccgtgcag cttccagget actattacgt cgattccaag 600
[3794] ctcgatatca ccagccataa tgaggactac actattgtcg aacagtacga gcgtgcectgag 660
[3795] ggaagacacc atctgtttct ttaagcggece gegggg 696
[3796] <210> 128

[3797] <211> 1212

[3798] <212> DNA

[3799]1 <213> AT 41

[3800]  <220>

[3801]  <223> FBAl-dsREDexpress#&isfL

[3802]  <400> 128

[3803] aaaccatcat ctaagggcct caaaactacc tcggaactgce tgcgectgatc tggacaccac 60
[3804] agaggttccg agcactttag gttgcaccaa atgtcccacc aggtgcagge agaaaacgct 120
[3805] ggaacagcgt gtacagtttg tcttaacaaa aagtgagggc gctgaggtcg agcagggtgg 180
[3806] tgtgacttgt tatagccttt agagctgecga aagcgegtat ggatttgget catcaggeca 240
[3807] gattgagggt ctgtggacac atgtcatgtt agtgtacttc aatcgcccee tggatatage 300
[3808] cccgacaata ggcegtggee tcattttttt gecttcegea catttccatt getcggtace 360
[3809] cacaccttgc ttctcctgea cttgeccaace ttaatactgg tttacattga ccaacatctt 420
[3810] acaagcgggg ggettgteta gggtatatat aaacagtgge tctcccaatc ggttgecagt 480
[3811] ctectttttte ctttetttee ccacagattc gaaatctaaa ctacacatca caccatggcec 540
[3812] tccteggagg acgtcatcaa ggagttcatg cgattcaagg tccgaatgga aggctccgtg 600
[3813] aacggtcacg agtttgagat tgagggagag ggtgaaggcc gaccctacga aggcacccag 660
[3814] accgcgaagc tgaaggtgac caagggtgga cccctgecet tegectggga cattetgtet 720
[3815] cctcagtttc agtacggttc taaggtgtac gtgaagcacc ctgectgacat tcccgactac 780
[3816] aagaaacttt cctttcccga gggecttcaag tgggagegag ttatgaactt cgaggatgge 840
[3817] ggtgtcgtta ccgttactca ggactcctcg ctccaggacg getecgttcat ctacaaggtt 900
[3818] aagttcatcg gtgtcaactt ccctagcgat ggacccgtca tgcaaaagaa aactatggga 960
[3819] tgggaagcct ctacagagecg getgtacccet cgagacggag tgttgaaggg cgagattcac 1020
[3820] aaggccctga agctcaagga cggtggacac tatctcgttg agtttaagtc tatctacatg 1080
[3821] gcaaagaaac ccgtgcagct tccaggectac tattacgtcg attccaaget cgatatcacc 1140

160



FF

5l %R

CN 107002020 B 92/164 7T
[3822] agccataatg aggactacac tattgtcgaa cagtacgagc gtgctgaggg aagacaccat 1200
[3823] ctgtttcttt aa 1212
[3824] <210> 129

[3825] <211> 7244

[3826] <212> DNA

[3827] <213> ATLF4I

[3828]  <220>

[3829] <223> DpRF165

[3830]  <400> 129

[3831] ggccgcaagt gtggatgggg aagtgagtge ccggttetgt gtgeacaatt ggcaatccaa 60
[3832] gatggatgga ttcaacacag ggatatagcg agctacgtgg tggtgcgagg atatagcaac 120
[3833] ggatatttat gtttgacact tgagaatgta cgatacaagc actgtccaag tacaatacta 180
[3834] aacatactgt acatactcat actcgtaccc gggcaacggt ttcacttgag tgcagtgget 240
[3835] agtgctctta ctcgtacagt gtgcaatact gecgtatcata gtctttgatg tatatcgtat 300
[3836] tcattcatgt tagttgcgta cgagccggaa gcataaagtg taaagcctgg ggtgectaat 360
[3837] gagtgagcta actcacatta attgcgttge gectcactgee cgetttccag tcgggaaacc 420
[3838] tgtcgtgeca getgecattaa tgaatcggece aacgegeggg gagaggeggt ttgegtattg 480
[3839] ggcgetette cgettecteg ctecactgact cgetgegete ggtegttegg ctgeggegag 540
[3840] cggtatcage tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag 600
[3841] gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgegttge 660
[3842] tggecgttttt ccataggcectcec cgecccectg acgagecatca caaaaatcga cgctcaagte 720
[3843] agaggtggcecg aaacccgaca ggactataaa gataccagge gtttccceet ggaagcectecce 780
[3844] tcgtgegete tectgttecg accetgecge ttaccggata cctgteegee tttctecctt 840
[3845] cgggaagegt ggegetttet catagectcac getgtaggta tctcagttcg gtgtaggteg 900
[3846] ttcgcteccaa getgggetgt gtgcacgaac cceccegttea geccegaccge tgegecttat 960
[3847] ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgeca ctggeageag 1020
[3848] ccactggtaa caggattagc agagcgaggt atgtaggegg tgctacagag ttcttgaagt 1080
[3849] ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgeget ctgetgaage 1140
[3850] cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc accgctggta 1200
[3851] gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag 1260
[3852] atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca cgttaaggga 1320
[3853] ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa 1380
[3854] gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa 1440
[3855] tcagtgagge acctatctca gegatctgte tatttcgttc atccatagtt gectgactce 1500
[3856] ccgtcgtgta gataactacg atacgggagg gcttaccatc tggecccagt getgcaatga 1560
[3857] taccgcgaga cccacgctca ccggetceccag atttatcage aataaaccag ccagccggaa 1620
[3858] gggccgageg cagaagtggt cctgeaactt tatccgecte catccagtct attaattgtt 1680
[3859] gccgggaage tagagtaagt agttcgecag ttaatagttt gegcaacgtt gttgecattg 1740
[3860] ctacaggcat cgtggtgtca cgectegtegt ttggtatgge ttcattcage tceggttece 1800
[3861] aacgatcaag gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt agectcctteg 1860
[3862] gtcctecgat cgttgtcaga agtaagttgg ccgeagtgtt atcactcatg gttatggeag 1920
[3863] cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg actggtgagt 1980

161



FF

5l %R

CN 107002020 B 93/164 1T
[3864] actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgetcet tgeceggegt 2040
[3865] caatacggga taataccgcg ccacatagca gaactttaaa agtgctcatc attggaaaac 2100
[3866] gttctteggg gegaaaactc tcaaggatct taccgetgtt gagatccagt tcgatgtaac 2160
[3867] ccactcgtgc acccaactga tcttcagcat cttttacttt caccagegtt tctgggtgag 2220
[3868] caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggegacacgg aaatgttgaa 2280
[3869] tactcatact cttccttttt caatattatt gaagcattta tcagggttat tgtctcatga 2340
[3870] gcggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg cgcacattte 2400
[3871] cccgaaaagt gccacctgac gcgecctgta geggegeatt aagegeggeg ggtgtggtgg 2460
[3872] ttacgcgcag cgtgaccget acacttgeca gegecctage gececgeteet ttegetttet 2520
[3873] tcecettectt tetegecacg ttegecgget ttcceegteca agetctaaat cgggggetece 2580
[3874] ctttagggtt ccgatttagt gctttacgge acctcgacce caaaaaactt gattagggtg 2640
[3875] atggttcacg tagtgggcca tcgecctgat agacggtttt tcgecectttg acgttggagt 2700
[3876] ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg 2760
[3877] tctattcttt tgatttataa gggattttge cgatttcgge ctattggtta aaaaatgagce 2820
[3878] tgatttaaca aaaatttaac gcgaatttta acaaaatatt aacgcttaca atttccattc 2880
[3879] gccattcagg ctgegecaact gttgggaagg gegatcggtg cgggectett cgetattacg 2940
[3880] ccagctggeg aaagggggat gtgctgecaag gegattaagt tgggtaacge cagggtttte 3000
[3881] ccagtcacga cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga 3060
[3882] attgggtacc gggcccccee tcgaggtcga tggtgtcgat aagecttgata tcgaattcat 3120
[3883] gtcacacaaa ccgatcttcg cctcaaggaa acctaattct acatccgaga gactgccgag 3180
[3884] atccagtcta cactgattaa ttttcgggec aataatttaa aaaaatcgtg ttatataata 3240
[3885] ttatatgtat tatatatata catcatgatg atactgacag tcatgtccca ttgctaaata 3300
[3886] gacagactcc atctgccgee tccaactgat gttctcaata tttaaggggt catctcgeat 3360
[3887] tgtttaataa taaacagact ccatctaccg cctccaaatg atgttctcaa aatatattgt 3420
[3888] atgaacttat ttttattact tagtattatt agacaactta cttgctttat gaaaaacact 3480
[3889] tcctatttag gaaacaattt ataatggcag ttcgttcatt taacaattta tgtagaataa 3540
[3890] atgttataaa tgcgtatggg aaatcttaaa tatggatagc ataaatgata tctgcattge 3600
[3891] ctaattcgaa atcaacagca acgaaaaaaa tcccttgtac aacataaata gtcatcgaga 3660
[3892] aatatcaact atcaaagaac agctattcac acgttactat tgagattatt attggacgag 3720
[3893] aatcacacac tcaactgtct ttctctcttc tagaaataca ggtacaagta tgtactattc 3780
[3894] tcattgttca tacttctagt catttcatcc cacatattcc ttggatttct ctccaatgaa 3840
[3895] tgacattcta tcttgcaaat tcaacaatta taataagata taccaaagta gcggtatagt 3900
[3896] ggcaatcaaa aagcttctct ggtgtgette tcgtatttat ttttattcta atgatccatt 3960
[3897] aaaggtatat atttatttct tgttatataa tccttttgtt tattacatgg gctggataca 4020
[3898] taaaggtatt ttgatttaat tttttgctta aattcaatcc cccctegtte agtgtcaact 4080
[3899] gtaatggtag gaaattacca tacttttgaa gaagcaaaaa aaatgaaaga aaaaaaaaat 4140
[3900] cgtatttcca ggttagacgt tccgcagaat ctagaatgcg gtatgeggta cattgttett 4200
[3901] cgaacgtaaa agttgcgctc cctgagatat tgtacatttt tgcttttaca agtacaagta 4260
[3902] catcgtacaa ctatgtacta ctgttgatge atccacaaca gtttgttttg tttttttttg 4320
[3903] tttttttttt ttctaatgat tcattaccgc tatgtatacc tacttgtact tgtagtaagc 4380
[3904] cgggttattg gcgttcaatt aatcatagac ttatgaatct gcacggtgtg cgctgegagt 4440
[3905] tacttttagc ttatgcatgc tacttgggtg taatattggg atctgttcgg aaatcaacgg 4500
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[3906] atgctcaatc gatttcgaca gtaattaatt aagtcataca caagtcagct ttcttcgage 4560
[3907] ctcatataag tataagtagt tcaacgtatt agcactgtac ccagcatctc cgtatcgaga 4620
[3908] aacacaacaa catgccccat tggacagatc atgcggatac acaggttgtg cagtatcata 4680
[3909] catactcgat cagacaggtc gtctgaccat catacaagct gaacaagcge tccatacttg 4740
[3910] cacgctctct atatacacag ttaaattaca tatccatagt ctaacctcta acagttaatc 4800
[3911] ttctggtaag cctcccagee agecttetgg tatcgettgg cctcctcaat aggatctegg 4860
[3912] ttctggeegt acagaccteg gecgacaatt atgatatccg ttccggtaga catgacatce 4920
[3913] tcaacagttc ggtactgctg tccgagageg tctcccttgt cgtcaagacce cacccegggg 4980
[3914] gtcagaataa gccagtcctc agagtcgece ttaggtcggt tctgggcaat gaagccaacc 5040
[3915] acaaactcgg ggtcggatcg ggcaagctca atggtctget tggagtacte gecagtggece 5100
[3916] agagagccct tgcaagacag ctcggceccagce atgagcagac ctctggecag cttctegttg 5160
[3917] ggagagggga ctaggaactc cttgtactgg gagttctcgt agtcagagac gtcctectte 5220
[3918] ttctgttcag agacagtttc ctcggecacca gctcgecagge cagcaatgat tccggttceeg 5280
[3919] ggtacaccgt gggegttggt gatatcggac cactcggega ttcggtgaca ccggtactgg 5340
[3920] tgcttgacag tgttgeccaat atctgecgaac tttctgtcct cgaacaggaa gaaaccgtge 5400
[3921] ttaagagcaa gttccttgag ggggagcaca gtgecggegt aggtgaagtce gtcaatgatg 5460
[3922] tcgatatggg ttttgatcat gcacacataa ggtccgacct tatcggcaag ctcaatgage 5520
[3923] tccttggtgg tggtaacatc cagagaagca cacaggttgg ttttcttgge tgccacgage 5580
[3924] ttgagcactc gagcggcaaa ggeggacttg tggacgttag ctcgagette gtaggaggge 5640
[3925] attttggtgg tgaagaggag actgaaataa atttagtctg cagaactttt tatcggaacc 5700
[3926] ttatctgggg cagtgaagta tatgttatgg taatagttac gagttagttg aacttataga 5760
[3927] tagactggac tatacggcta tcggtccaaa ttagaaagaa cgtcaatgge tctctgggeg 5820
[3928] tcgectttge cgacaaaaat gtgatcatga tgaaagccag caatgacgtt gcagctgata 5880
[3929] ttgttgtcgg ccaaccgege cgaaaacgca getgtcagac ccacagectc caacgaagaa 5940
[3930] tgtatcgtca aagtgatcca agcacactca tagttggagt cgtactccaa aggcggcaat 6000
[3931] gacgagtcag acagatactc gtcgacgttt aaaccatcat ctaagggcct caaaactacc 6060
[3932] tcggaactge tgecgetgatce tggacaccac agaggttccg agcactttag gttgcaccaa 6120
[3933] atgtcccacc aggtgcagge agaaaacgct ggaacagegt gtacagtttg tcttaacaaa 6180
[3934] aagtgagggc gctgaggtcg agcagggtgg tgtgacttgt tatagecttt agagetgega 6240
[3935] aagcgcgtat ggatttgget catcaggcca gattgaggst ctgtggacac atgtcatgtt 6300
[3936] agtgtacttc aatcgcccce tggatatage cccgacaata ggecgtggee tcattttttt 6360
[3937] gcctteegea catttccatt getcggtace cacaccttge ttctcetgea cttgecaacce 6420
[3938] ttaatactgg tttacattga ccaacatctt acaagcgggg ggcttgtcta gggtatatat 6480
[3939] aaacagtggc tctcccaatc ggttgccagt ctctttttte ctttctttec ccacagattce 6540
[3940] gaaatctaaa ctacacatca caccatggcce tcctcggagg acgtcatcaa ggagttcatg 6600
[3941] cgattcaagg tccgaatgga aggctccgtg aacggtcacg agtttgagat tgagggagag 6660
[3942] ggtgaaggce gaccctacga aggcacccag accgcgaage tgaaggtgac caagggtgga 6720
[3943] cccctgeect tcgectggga cattctgtet cctcagttte agtacggtte taaggtgtac 6780
[3944] gtgaagcacc ctgctgacat tcccgactac aagaaacttt cctttcccga gggettcaag 6840
[3945] tgggagcgag ttatgaactt cgaggatgge ggtgtcgtta ccgttactca ggactccteg 6900
[3946] ctccaggacg gctcgttcat ctacaaggtt aagttcatcg gtgtcaactt ccctagegat 6960
[3947] ggacccgtca tgcaaaagaa aactatggga tgggaagcct ctacagageg getgtaccct 7020

163



FF

5l %R

CN 107002020 B 95/164 7T
[3948] cgagacggag tgttgaaggg cgagattcac aaggccctga agctcaagga cggtggacac 7080
[3949] tatctcgttg agtttaagtc tatctacatg gcaaagaaac ccgtgcaget tccaggctac 7140
[3950] tattacgtcg attccaaget cgatatcacc agccataatg aggactacac tattgtcgaa 7200
[3951] cagtacgagc gtgctgaggg aagacaccat ctgtttcttt aage 7244
[3952] <210> 130

[3953] <211> 1214

[3954]  <212> DNA

[3955] <213> A%

[3956]  <220>

[3957]  <223> >KEPmel NotIJi Bt LHIpRF165/IFBALHRIK I BEdsREDexpress

[3958]  <400> 130

[3959] aaaccatcat ctaagggcct caaaactacc tcggaactgce tgecgetgatc tggacaccac 60
[3960] agaggttccg agcactttag gttgcaccaa atgtcccacc aggtgcagge agaaaacget 120
[3961] ggaacagcgt gtacagtttg tcttaacaaa aagtgagggc gctgaggtcg agcagggtgg 180
[3962] tgtgacttgt tatagccttt agagctgcga aagcgegtat ggatttgget catcaggeca 240
[3963] gattgagggt ctgtggacac atgtcatgtt agtgtacttc aatcgcccece tggatatage 300
[3964] cccgacaata ggecgtggee tcattttttt gecttcecgea catttccatt getcggtace 360
[3965] cacaccttge ttctcctgea cttgccaacc ttaatactgg tttacattga ccaacatctt 420
[3966] acaagcgggg ggcttgtcta gggtatatat aaacagtgge tctcccaatc ggttgecagt 480
[3967] ctetttttte ctttetttee ccacagattc gaaatctaaa ctacacatca caccatggcec 540
[3968] tcctcggagg acgtcatcaa ggagttcatg cgattcaagg tccgaatgga aggectcegtg 600
[3969] aacggtcacg agtttgagat tgagggagag ggtgaaggcc gaccctacga aggcacccag 660
[3970] accgcgaage tgaaggtgac caagggtgga cccctgecet tcgectggga cattctgtet 720
[3971] cctcagtttc agtacggttc taaggtgtac gtgaagcacc ctgctgacat tcccgactac 780
[3972] aagaaacttt cctttcccga gggcecttcaag tgggagegag ttatgaactt cgaggatgge 840
[3973] ggtgtcgtta ccgttactca ggactccteg ctccaggacg getegttcat ctacaaggtt 900
[3974] aagttcatcg gtgtcaactt ccctagcgat ggacccgtca tgcaaaagaa aactatggga 960
[3975] tgggaagcct ctacagagcg getgtaccct cgagacggag tgttgaaggg cgagattcac 1020
[3976] aaggccctga agctcaagga cggtggacac tatctcgttg agtttaagtc tatctacatg 1080
[3977] gcaaagaaac ccgtgcagct tccaggctac tattacgtcg attccaaget cgatatcacce 1140
[3978] agccataatg aggactacac tattgtcgaa cagtacgagce gtgctgaggg aagacaccat 1200
[3979] ctgtttcttt aage 1214
[3980] <210> 131

[3981] <211> 11526

[3982] <212> DNA

[3983] <213> ALF%I

[3984]  <220>

[3985]  <223> p2PO69REA#H 1A

[3986]  <400> 131

[3987] ggccgcaagt gtggatgggg aagtgagtge ccggttetgt gtgecacaatt ggcaatccaa 60
[3988] gatggatgga ttcaacacag ggatatagcg agctacgtgg tggtgcgagg atatagcaac 120
[3989] ggatatttat gtttgacact tgagaatgta cgatacaagc actgtccaag tacaatacta 180
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[3990] aacatactgt acatactcat actcgtaccc gggcaacggt ttcacttgag tgcagtggcet 240
[3991] agtgctctta ctcgtacagt gtgcaatact gegtatcata gtctttgatg tatatcgtat 300
[3992] tcattcatgt tagttgcgta cgggegtegt tgettgtgtg atttttgagg acccatccect 360
[3993] ttggtatata agtatactct ggggttaagg ttgccecgtgt agtctaggtt atagttttca 420
[3994] tgtgaaatac cgagagccga gggagaataa acgggggtat ttggacttgt ttttttegeg 480
[3995] gaaaagcgtc gaatcaaccc tgegggcctt gcaccatgte cacgacgtgt ttctegecce 540
[3996] aattcgccee ttgcacgtca aaattaggee tccatctaga cccctccata acatgtgact 600
[3997] gtggggaaaa gtataaggga aaccatgcaa ccatagacga cgtgaaagac ggggaggaac 660
[3998] caatggaggc caaagaaatg gggtagcaac agtccaggag acagacaagg agacaaggag 720
[3999] agggcgcccg aaagatcgga aaaacaaaca tgtccaattg gggcagtgac ggaaacgaca 780
[4000] cggacacttc agtacaatgg accgaccatc tccaagccag ggttattccg gtatcacctt 840
[4001] ggccgtaacc tccegetggt acctgatatt gtacacgttc acattcaata tactttcage 900
[4002] tacaataaga gaggctgttt gtcgggcatg tgtgtccgtc gtatggggtg atgtccgagg 960
[4003] gcgaaattcg ctacaagctt aactctggeg cttgtccagt atgaatagac aagtcaagac 1020
[4004] cagtggtgcc atgattgaca gggaggtaca agacttcgat actcgagcat tactcggact 1080
[4005] tgtggcgatt gaacagacgg gcgatcgett ctecccccegta ttgecggege gecagetgea 1140
[4006] ttaatgaatc ggccaacgcg cggggagagg cggtttgegt attgggeget ctteecgette 1200
[4007] ctcgetcact gactegetge geteggtegt teggetgegg cgageggtat cagetcacte 1260
[4008] aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagce 1320
[4009] aaaaggccag caaaaggcca ggaaccgtaa aaaggccgeg ttgetggegt ttttcecatag 1380
[4010] gctcegeece cctgacgage atcacaaaaa tcgacgetca agtcagaggt ggcgaaacce 1440
[4011] gacaggacta taaagatacc aggcgtttcc ccctggaage tccctegtge getctectgt 1500
[4012] tccgaccetg ccgettaccg gatacctgte cgectttete ccttegggaa gegtggeget 1560
[4013] ttctcatage tcacgctgta ggtatctcag ttcggtgtag gtecgttecget ccaagetggg 1620
[4014] ctgtgtgcac gaacccceeg ttcageccga cegetgegee ttatccggta actategtet 1680
[4015] tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 1740
[4016] tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtgge ctaactacgg 1800
[4017] ctacactaga agaacagtat ttggtatctg cgctctgetg aagccagtta ccttcggaaa 1860
[4018] aagagttggt agctcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt 1920
[4019] ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttce 1980
[4020] tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 2040
[4021] atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 2100
[4022] aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 2160
[4023] ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgteg tgtagataac 2220
[4024] tacgatacgg gagggcttac catctggecce cagtgetgea atgataccge gagacccacg 2280
[4025] ctcaccgget ccagatttat cagcaataaa ccagccagec ggaagggcecg agcgeagaag 2340
[4026] tggtcctgea actttatccg cctccatcca gtctattaat tgttgecggg aagctagagt 2400
[4027] aagtagttcg ccagttaata gtttgcgcaa cgttgttgec attgctacag gecatcgtggt 2460
[4028] gtcacgcteg tegtttggta tggettcatt cagectceggt tcccaacgat caaggegagt 2520
[4029] tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtccte cgatcgttgt 2580
[4030] cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactge ataattctct 2640
[4031] tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt 2700
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[4032] ctgagaatag tgtatgcgge gaccgagttg ctcttgeccg gegtcaatac gggataatac 2760
[4033] cgcgccacat agcagaactt taaaagtget catcattgga aaacgttctt cggggcgaaa 2820
[4034] actctcaagg atcttaccgec tgttgagatc cagttcgatg taacccactc gtgcacccaa 2880
[4035] ctgatcttca gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggcea 2940
[4036] aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct 3000
[4037] ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga 3060
[4038] atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc 3120
[4039] tgatgcggtg tgaaataccg cacagatgeg taaggagaaa ataccgcatc aggaaattgt 3180
[4040] aagcgttaat attttgttaa aattcgegtt aaatttttgt taaatcagct cattttttaa 3240
[4041] ccaataggcc gaaatcggca aaatccctta taaatcaaaa gaatagaccg agatagggtt 3300
[4042] gagtgttgtt ccagtttgga acaagagtcc actattaaag aacgtggact ccaacgtcaa 3360
[4043] agggcgaaaa accgtctatc agggegatgg cccactacgt gaaccatcac cctaatcaag 3420
[4044] ttttttggge tcgaggtgcc gtaaagcact aaatcggaac cctaaaggga geccccgatt 3480
[4045] tagagcttga cggggaaagc cggegaacgt ggcgagaaag gaagggaaga aagegaaagy 3540
[4046] agcgggeget agggegetgg caagtgtage ggtcacgetg cgegtaacca ccacacccge 3600
[4047] cgcgettaat gegecgetac agggegegte cattcgecat tcaggetgeg caactgttgg 3660
[4048] gaagggcgat cggtgcecggge ctecttegeta ttacgeccage tggcecgaaagg gggatgtget 3720
[4049] gcaaggcgat taagttgggt aacgccaggg ttttcccagt cacgacgttg taaaacgacg 3780
[4050] gccagtgaat tgtaatacga ctcactatag ggcgaattgg gcccgacgtce geatgegetg 3840
[4051] atgacacttt ggtctgaaag agatgcattt tgaatcccaa acttgcagtg cccaagtgac 3900
[4052] atacatctcc gcgttttgga aaatgttcag aaacagttga ttgtgttgga atggggaatg 3960
[4053] gggaatggaa aaatgactca agtatcaatt ccaaaaactt ctctggctgg cagtacctac 4020
[4054] tgtccatact actgcatttt ctccagtcag gccactctat actcgacgac acagtagtaa 4080
[4055] aacccagata atttcgacat aaacaagaaa acagacccaa taatatttat atatagtcag 4140
[4056] ccgtttgtce agttcagact gtaatagccg aaaaaaaatc caaagtttct attctaggaa 4200
[4057] aatatattcc aatattttta attcttaatc tcatttattt tattctagcg aaatacattt 4260
[4058] cagctacttg agacatgtga tacccacaaa tcggattcgg actcggttgt tcagaagage 4320
[4059] atatggcatt cgtgctcget tgttcacgta ttcttecctgt tccatctett ggecgacaat 4380
[4060] cacacaaaaa tggggttttt tttttaattc taatgattca ttacagcaaa attgagatat 4440
[4061] agcagaccac gtattccata atcaccaagg aagttcttgg gcgtcttaat taagttgcga 4500
[4062] cacatgtctt gatagtatct tggcttctet ctcttgaget tttccataac aagttcttcet 4560
[4063] gcctccagga agtccatggt gaatgattct tatactcaga aggaaatget taacgatttc 4620
[4064] gggtgtgagt tgacaaggag agagagaaaa gaagaggaaa ggtaattcgg ggacggtggt 4680
[4065] cttttatacc cttggctaaa gtcccaacca caaagcaaaa aaattttcag tagtctattt 4740
[4066] tgegteegge atgggttace cggatggeca gacaaagaaa ctagtacaaa gtctgaacaa 4800
[4067] gcgtagattc cagactgcag taccctacge ccttaacgge aagtgtggga accgggggag 4860
[4068] gtttgatatg tggggtgaag ggggctcteg ccggggttgg geccgetact gggtcaattt 4920
[4069] ggggtcaatt ggggcaattg gggctgtttt ttgggacaca aatacgecge caacccggte 4980
[4070] tctcctgaat tctgcagatg ggetgecagga attcegtegt cgectgagte gacatcattt 5040
[4071] atttaccagt tggccacaaa cccttgacga tctcgtatgt cccctccgac atactccegg 5100
[4072] ccggetgggg tacgttcgat agegcectatcg gecatcgacaa ggtttgggte cctagecgat 5160
[4073] accgcactac ctgagtcaca atcttcggag gtttagtctt ccacatagca cgggcaaaag 5220
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[4074] tgcgtatata tacaagagcg tttgccagec acagattttc actccacaca ccacatcaca 5280
[4075] catacaacca cacacatcca caatggaacc cgaaactaag aagaccaaga ctgactccaa 5340
[4076] gaagattgtt cttctcggeg gegacttetg tggeccccgag gtgattgecg aggecgtcaa 5400
[4077] ggtgctcaag tctgttgctg aggectccgg caccgagttt gtgtttgagg accgactcat 5460
[4078] tggaggagct gccattgaga aggagggega geccatcacc gacgctactce tcgacatctg 5520
[4079] ccgaaaggct gactctatta tgctcggtgc tgtcggagge getgecaaca cegtatggac 5580
[4080] cactcccgac ggacgaaccg acgtgegace cgagcagggt ctcctcaage tgecgaaagga 5640
[4081] cctgaacctg tacgccaacc tgegaccctg ccagetgetg tcgeccaage tegeegatet 5700
[4082] ctcececcate cgaaacgttg agggecaccga cttcatcatt gtccgagage tcgtcggagg 5760
[4083] tatctacttt ggagagcgaa aggaggatga cggatctgge gtcgetteeg acaccgagac 5820
[4084] ctactccgtt cctgaggttg agcgaattge ccgaatggee gectteetgg cecttcagea 5880
[4085] caaccccect ctteecegtgt ggtectecttga caaggccaac gtgetggect cectetegact 5940
[4086] ttggcgaaag actgtcactc gagtcctcaa ggacgaattc ccccagetcg agctcaacca 6000
[4087] ccagctgatc gactcggeceg ccatgatcct catcaagcag ccctccaaga tgaatggtat 6060
[4088] catcatcacc accaacatgt ttggcgatat catctccgac gaggcctceg tcatccecgg 6120
[4089] ttctetgggt ctgetgeeet ccgectetet ggettetetg ceccgacacca acgaggegtt 6180
[4090] cggtctgtac gagccctgte acggatctge ccccgatctc ggcaagecaga aggtcaaccce 6240
[4091] cattgccacc attctgtctg ccgecatgat getcaagttc tctcttaaca tgaagcccege 6300
[4092] cggtgacget gttgaggetg ccgtcaagga gtccgtcegag getggtatca ctaccgecga 6360
[4093] tatcggagge tcttccteca cctcecgaggt cggagacttg ttgccaacaa ggtcaaggag 6420
[4094] ctgctcaaga aggagtaagt cgtttctacg acgcattgat ggaaggagca aactgacgeg 6480
[4095] cctgegggtt ggtctaccgg cagggtccge tagtgtataa gactctataa aaagggecct 6540
[4096] gccctgetaa tgaaatgatg atttataatt taccggtgta gcaaccttga ctagaagaag 6600
[4097] cagattgggt gtgtttgtag tggaggacag tggtacgttt tggaaacagt cttcttgaaa 6660
[4098] gtgtcttgtc tacagtatat tcactcataa cctcaatagc caagggtgta gtcggtttat 6720
[4099] taaaggaagg gagttgtggc tgatgtggat agatatcttt aagctggega ctgcacccaa 6780
[4100] cgagtgtggt ggtagecttgt tagatctgta tattcggtaa gatatatttt gtggggtttt 6840
[4101] agtggtgttt aaaccatcat ctaagggcct caaaactacc tcggaactge tgegetgatce 6900
[4102] tggacaccac agaggttccg agcactttag gttgcaccaa atgtcccacc aggtgcagge 6960
[4103] agaaaacgct ggaacagcgt gtacagtttg tcttaacaaa aagtgagggce gctgaggtceg 7020
[4104] agcagggtgg tgtgacttgt tatagccttt agagctgega aagegegtat ggatttgget 7080
[4105] catcaggcca gattgagggt ctgtggacac atgtcatgtt agtgtacttc aatcgccccee 7140
[4106] tggatatagc cccgacaata ggccgtggee tcattttttt gecttcecgea catttccatt 7200
[4107] gctcggtace cacaccttge ttctcctgea cttgeccaace ttaatactgg tttacattga 7260
[4108] ccaacatctt acaagcgggg ggcttgteta gggtatatat aaacagtgge tctcccaate 7320
[4109] ggttgccagt ctettttttc ctttctttee ccacagattc gaaatctaaa ctacacatca 7380
[4110] caccatggac aagaaatact ccatcggecct ggacattgga accaactctg tcggetggge 7440
[4111] tgtcatcacc gacgagtaca aggtgccctc caagaaattc aaggtcctcg gaaacaccga 7500
[4112] tcgacactcc atcaagaaaa acctcattgg tgccctgttg ttcgattctg gegagactge 7560
[4113] cgaagctacc agactcaagc gaactgctcg gcgacgttac acccgacgga agaaccgaat 7620
[4114] ctgctacctg caggagatct tttccaacga gatggccaag gtggacgatt cgttctttea 7680
[4115] tcgactggag gaatccttcc tcgtcgagga agacaagaaa cacgagegtc atcccatctt 7740
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[4116] tggcaacatt gtggacgagg ttgcttacca cgagaagtat cctaccatct accacctgeg 7800
[4117] aaagaaactc gtcgattcca ccgacaagge ggatctcaga cttatctacc tcgetctgge 7860
[4118] acacatgatc aagtttcgag gtcatttcct catcgaggge gatctcaatc ccgacaacag 7920
[4119] cgatgtggac aagctgttca ttcagctcgt tcagacctac aaccagetgt tcgaggaaaa 7980
[4120] ccccatcaat gecteccggag tcgatgcaaa ggceccatcttg tctgetcgac tctcgaagag 8040
[4121] cagacgactg gagaacctca ttgcccaact tcctggegag aaaaagaacg gactgtttgg 8100
[4122] caacctcatt gcectttecte ttggtctcac acccaacttc aagtccaact tcgatctgge 8160
[4123] ggaggacgcc aagctccage tgtccaagga cacctacgac gatgacctcg acaacctget 8220
[4124] tgcacagatt ggcgatcagt acgccgacct gtttcteget gecaagaace tttcggatge 8280
[4125] tattctcttg tctgacattc tgcgagtcaa caccgagatc acaaaggctc ccctttetge 8340
[4126] ctccatgatc aagcgatacg acgagcacca tcaggatctc acactgctca aggetcttgt 8400
[4127] ccgacagcaa ctgcccgaga agtacaagga gatctttttc gatcagtcga agaacggeta 8460
[4128] cgctggatac atcgacggeg gagectctca ggaagagttc tacaagttca tcaagccaat 8520
[4129] tctcgagaag atggacggaa ccgaggaact gecttgtcaag ctcaatcgag aggatctget 8580
[4130] tcggaagcaa cgaaccttcg acaacggcag cattcctcat cagatccacc tcggtgaget 8640
[4131] gcacgccatt cttcgacgtc aggaagactt ctaccccttt ctcaaggaca accgagagaa 8700
[4132] gatcgagaag attcttacct ttcgaatccc ctactatgtt ggtcctcttg ccagaggaaa 8760
[4133] ctctcgattt gettggatga ctcgaaagtc cgaggaaacc atcactccct ggaacttcga 8820
[4134] ggaagtcgtg gacaagggtg cctctgecaca gtccttcatc gagecgaatga ccaacttcga 8880
[4135] caagaatctg cccaacgaga aggttcttcc caagcattcg ctgetctacg agtactttac 8940
[4136] agtctacaac gaactcacca aagtcaagta cgttaccgag ggaatgcgaa agcctgectt 9000
[4137] cttgtctgge gaacagaaga aagccattgt cgatctcctg ttcaagacca accgaaaggt 9060
[4138] cactgttaag cagctcaagg aggactactt caagaaaatc gagtgtttcg acagcgtcga 9120
[4139] gatttccgga gttgaggacc gattcaacge ctctttggge acctatcacg atctgetcaa 9180
[4140] gattatcaag gacaaggatt ttctcgacaa cgaggaaaac gaggacattc tggaggacat 9240
[4141] cgtgctcact cttaccctgt tcgaagatcg ggagatgatc gaggaacgac tcaagacata 9300
[4142] cgctcacctg ttcgacgaca aggtcatgaa acaactcaag cgacgtagat acaccggetg 9360
[4143] gggaagactt tcgcgaaage tcatcaacgg catcagagac aagcagtccg gaaagaccat 9420
[4144] tctggacttt ctcaagtccg atggectttge caaccgaaac ttcatgcage tcattcacga 9480
[4145] cgattctctt accttcaagg aggacatcca gaaggcacaa gtgtccggtc agggcgacag 9540
[4146] cttgcacgaa catattgcca acctggetgg ttcgccagee atcaagaaag gcattctecca 9600
[4147] gactgtcaag gttgtcgacg agctggtgaa ggtcatggga cgtcacaage ccgagaacat 9660
[4148] tgtgatcgag atggccagag agaaccagac aactcaaaag ggtcagaaaa actcgcgaga 9720
[4149] gcggatgaag cgaatcgagg aaggcatcaa ggagetggga tcccagattc tcaaggagca 9780
[4150] tccegtegag aacactcaac tgcagaacga gaagcetgtat ctctactatce tgcagaatgg 9840
[4151] tcgagacatg tacgtggatc aggaactgga catcaatcgt ctcagcgact acgatgtgga 9900
[4152] ccacattgtc cctcaatcct ttctcaagga cgattctatc gacaacaagg tccttacacg 9960
[4153] atccgacaag aacagaggca agtcggacaa cgttcccage gaagaggtgg tcaaaaagat 10020
[4154] gaagaactac tggcgacagc tgctcaacge caagctcatt acccagcgaa agttcgacaa 10080
[4155] tcttaccaag gccgagecgag geggtetgte cgagetcgac aaggctgget tcatcaageg 10140
[4156] tcaactcgtc gagaccagac agatcacaaa gcacgtcgca cagattctcg attctcggat 10200
[4157] gaacaccaag tacgacgaga acgacaagct catccgagag gtcaaggtga ttactctcaa 10260
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[4158] gtccaaactg gtctccgatt tccgaaagga ctttcagttc tacaaggtge gagagatcaa 10320
[4159] caattaccac catgcccacg atgcttacct caacgccgtc gttggeactg cgctcatcaa 10380
[4160] gaaatacccc aagctcgaaa gcgagttcgt ttacggecgat tacaaggtct acgacgtteg 10440
[4161] aaagatgatt gccaagtccg aacaggagat tggcaaggct actgccaagt acttctttta 10500
[4162] ctccaacatc atgaactttt tcaagaccga gatcaccttg gccaacggag agattcgaaa 10560
[4163] gagaccactt atcgagacca acggcgaaac tggagagatc gtgtgggaca agggtcgaga 10620
[4164] ctttgcaacc gtgcgaaagg ttctgtcgat gecctcaggtc aacatcgtca agaaaaccga 10680
[4165] ggttcagact ggcggattct ccaaggagtc gattctgece aagegaaact ccgacaaget 10740
[4166] catcgctcga aagaaagact gggatcccaa gaaatacggt ggettcgatt ctcctaccgt 10800
[4167] cgcctattce gtgettgteg ttgecgaaggt cgagaaggge aagtccaaaa agctcaagtc 10860
[4168] cgtcaaggag ctgctcggaa ttaccatcat ggagcgatcg agcttcgaga agaatcccat 10920
[4169] cgacttcttg gaagccaagg gttacaagga ggtcaagaaa gacctcatta tcaagctgcec 10980
[4170] caagtactct ctgttcgaac tggagaacgg tcgaaagcgt atgctcgect cegetggega 11040
[4171] gctgcagaag ggaaacgage ttgecttgee ttcgaagtac gtcaactttc tctatctgge 11100
[4172] ttctcactac gagaagctca agggttctcc cgaggacaac gaacagaagc aactcttcgt 11160
[4173] tgagcagcac aaacattacc tcgacgagat tatcgagcag atttccgagt tttcgaagceg 11220
[4174] agtcatcctg gctgatgcca acttggacaa ggtgctctcet gectacaaca agcatcggga 11280
[4175] caaacccatt cgagaacagg cggagaacat cattcacctg tttactctta ccaacctggg 11340
[4176] tgcteetgea getttcaagt acttcgatac cactatcgac cgaaageggt acacatccac 11400
[4177] caaggaggtt ctcgatgcecca ccctgattca ccagtccatc actggectgt acgagaccceg 11460
[4178] aatcgacctg tctcagcttg gtggcgactc cagagecgat cccaagaaaa agcgaaaggt 11520
[4179]  ctaagc 11526
[4180]  <210> 132

[4181]  <211> 8064

[4182]  <212> DNA

[4183] <213> A TJ74l

[4184]  <220>

[4185]  <223> pRF201

[4186]  <400> 132

[4187] aaaccatcat ctaagggcct caaaactacc tcggaactge tgecgetgatc tggacaccac 60
[4188] agaggttccg agcactttag gttgcaccaa atgtcccacc aggtgcagge agaaaacgcet 120
[4189] ggaacagcgt gtacagtttg tcttaacaaa aagtgagggce gctgaggtcg agcagggtgg 180
[4190] tgtgacttgt tatagccttt agagctgcga aagcgegtat ggatttgget catcaggceca 240
[4191] gattgagggt ctgtggacac atgtcatgtt agtgtacttc aatcgecccece tggatatage 300
[4192] cccgacaata ggeegtggee tcattttttt gecttecgea catttccatt getcggtace 360
[4193] cacaccttgc ttctcctgea cttgeccaace ttaatactgg tttacattga ccaacatctt 420
[4194] acaagcgggg ggettgtcta gggtatatat aaacagtgge tctceccaatc ggttgecagt 480
[4195] ctcttttttc ctttctttec ccacagattc gaaatctaaa ctacacatca caccatggec 540
[4196] tccteggagg acgtcatcaa ggagttcatg cgattcaagg tccgaatgga aggctccgtg 600
[4197] aacggtcacg agtttgagat tgagggagag ggtgaaggcc gaccctacga aggcacccag 660
[4198] accgcgaage tgaaggtgac caagggtgga cccctgecet tegectggga cattetgtet 720
[4199] cctcagtttc agtacggttc taaggtgtac gtgaagcacc ctgetgacat tcccgactac 780
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[4200] aagaaacttt cctttcccga gggcettcaag tgggagegag ttatgaactt cgaggatgge 840
[4201] ggtgtcgtta ccgttactca ggactcctcg ctccaggacg getegttcat ctacaaggtt 900
[4202] aagttcatcg gtgtcaactt ccctagcgat ggacccgtca tgcaaaagaa aactatggga 960
[4203] tgggaagcct ctacagagecg getgtaccet cgagacggag tgttgaaggg cgagattcac 1020
[4204] aaggccctga agctcaagga cggtggacac tatctcgttg agtttaagtc tatctacatg 1080
[4205] gcaaagaaac ccgtgcaget tccaggctac tattacgtcg attccaaget cgatatcacce 1140
[4206] agccataatg aggactacac tattgtcgaa cagtacgage gtgctgaggg aagacaccat 1200
[4207] ctgtttcttt aagcggecge aagtgtggat ggggaagtga gtgeccggtt ctgtgtgeac 1260
[4208] aattggcaat ccaagatgga tggattcaac acagggatat agcgagctac gtggtggtge 1320
[4209] gaggatatag caacggatat ttatgtttga cacttgagaa tgtacgatac aagcactgtc 1380
[4210] caagtacaat actaaacata ctgtacatac tcatactcgt acccgggcaa cggtttcact 1440
[4211] tgagtgcagt ggctagtget cttactcgta cagtgtgcaa tactgcgtat catagtcttt 1500
[4212] gatgtatatc gtattcattc atgttagttg cgtacgggeg tcgttgettg tgtgattttt 1560
[4213] gaggacccat ccctttggta tataagtata ctctggggtt aaggttgece gtgtagtcta 1620
[4214] ggttatagtt ttcatgtgaa ataccgagag ccgagggaga ataaacgggg gtatttggac 1680
[4215] ttgttttttt cgcggaaaag cgtcgaatca accctgeggg ccttgecacca tgtccacgac 1740
[4216] gtgtttctcg ccccaatteg ccccttgcac gtcaaaatta ggecctccatce tagaccccte 1800
[4217] cataacatgt gactgtgggg aaaagtataa gggaaaccat gcaaccatag acgacgtgaa 1860
[4218] agacggggag gaaccaatgg aggccaaaga aatggggtag caacagtcca ggagacagac 1920
[4219] aaggagacaa ggagagggcg cccgaaagat cggaaaaaca aacatgtcca attggggcag 1980
[4220] tgacggaaac gacacggaca cttcagtaca atggaccgac catctccaag ccagggttat 2040
[4221] tccggtatca ccttggeegt aacctcecege tggtacctga tattgtacac gttcacatte 2100
[4222] aatatacttt cagctacaat aagagaggct gtttgtcggs catgtgtgtc cgtcgtatgg 2160
[4223] gogtgatgtcc gagggcgaaa ttcgctacaa gettaactct ggegettgte cagtatgaat 2220
[4224] agacaagtca agaccagtgg tgccatgatt gacagggagg tacaagactt cgatactcga 2280
[4225] gcattactcg gacttgtgge gattgaacag acgggcgatc gettctcece cgtattgeceg 2340
[4226] gcgecgecage tgecattaatg aatcggeccaa cgegegggga gaggeggttt gegtattggg 2400
[4227] cgctctteceg cttecteget cactgacteg ctgegetegg tegttegget geggegageg 2460
[4228] gtatcagctc actcaaaggec ggtaatacgg ttatccacag aatcagggga taacgcagga 2520
[4229] aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgegttgetg 2580
[4230] gcgtttttee ataggetccg ccccecctgac gagcatcaca aaaatcgacg ctcaagtcag 2640
[4231] aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg aagetccctce 2700
[4232] gtgcgetete ctgttecgac cectgecgett accggatacce tgtceccegectt tctecctteg 2760
[4233] ggaagcgtgg cgctttctca tagctcacge tgtaggtatc tcagttcggt gtaggtcgtt 2820
[4234] cgctccaage tgggetgtgt gecacgaacce cccgttcage ccgaccgetg cgecttatece 2880
[4235] ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagec 2940
[4236] actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg 3000
[4237] tggcctaact acggectacac tagaagaaca gtatttggta tctgegetct getgaagceca 3060
[4238] gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac cgctggtage 3120
[4239] ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 3180
[4240] cctttgatct tttctacggg gtctgacget cagtggaacg aaaactcacg ttaagggatt 3240
[4241] ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 3300
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[4242] tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 3360
[4243] agtgaggcac ctatctcagc gatctgtcta tttcgttcat ccatagttge ctgactcccce 3420
[4244] gtcgtgtaga taactacgat acgggaggge ttaccatctg gccccagtge tgcaatgata 3480
[4245] ccgegagacce cacgctcacc ggcectccagat ttatcagcaa taaaccagcec agccggaagg 3540
[4246] gccgagegea gaagtggtce tgecaacttta tccgectecca tccagtctat taattgttge 3600
[4247] cgggaagcta gagtaagtag ttcgccagtt aatagtttge gcaacgttgt tgccattget 3660
[4248] acaggcatcg tggtgtcacg ctegtegttt ggtatggett cattcagete cggttceccaa 3720
[4249] cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa aageggttag ctcctteggt 3780
[4250] cctcecgateg ttgtcagaag taagttggec gcagtgttat cactcatggt tatggcagca 3840
[4251] ctgcataatt ctcttactgt catgccatcc gtaagatget tttctgtgac tggtgagtac 3900
[4252] tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgctcttg cccggegtea 3960
[4253] atacgggata ataccgcgecc acatagcaga actttaaaag tgctcatcat tggaaaacgt 4020
[4254] tcttcgggge gaaaactctc aaggatctta ccgetgttga gatccagttc gatgtaacce 4080
[4255] actcgtgecac ccaactgatc ttcagcatct tttactttca ccagegtttc tgggtgagcea 4140
[4256] aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg cgacacggaa atgttgaata 4200
[4257] ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgage 4260
[4258] ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgeg cacatttccc 4320
[4259] cgaaaagtge cacctgatge ggtgtgaaat accgcacaga tgcgtaagga gaaaataccg 4380
[4260] catcaggaaa ttgtaagcgt taatattttg ttaaaattcg cgttaaattt ttgttaaatc 4440
[4261] agctcatttt ttaaccaata ggccgaaatc ggcaaaatcc cttataaatc aaaagaatag 4500
[4262] accgagatag ggttgagtgt tgttccagtt tggaacaaga gtccactatt aaagaacgtg 4560
[4263] gactccaacg tcaaagggcg aaaaaccgtc tatcagggceg atggcccact acgtgaacca 4620
[4264] tcaccctaat caagtttttt ggggtcgagg tgccgtaaag cactaaatcg gaaccctaaa 4680
[4265] gggagcccece gatttagage ttgacgggga aagccggega acgtggegag aaaggaaggg 4740
[4266] aagaaagcga aaggagcggg cgetagggeg ctggeaagtg tageggtcac getgegegta 4800
[4267] accaccacac ccgccgeget taatgegceg ctacagggeg cgtccatteg ccattcaggce 4860
[4268] tgcgecaactg ttgggaaggg cgatcggtge gggectette getattacge cagetggega 4920
[4269] aagggggatg tgctgcaagg cgattaagtt gggtaacgec agggttttce cagtcacgac 4980
[4270] gttgtaaaac gacggccagt gaattgtaat acgactcact atagggcgaa ttgggccecga 5040
[4271] cgtcgecatge getgatgaca ctttggtctg aaagagatge attttgaatc ccaaacttge 5100
[4272] agtgcccaag tgacatacat ctccgegttt tggaaaatgt tcagaaacag ttgattgtgt 5160
[4273] tggaatgggg aatggggaat ggaaaaatga ctcaagtatc aattccaaaa acttctctgg 5220
[4274] ctggcagtac ctactgtcca tactactgca ttttctccag tcaggccact ctatactcga 5280
[4275] cgacacagta gtaaaaccca gataatttcg acataaacaa gaaaacagac ccaataatat 5340
[4276] ttatatatag tcagccgttt gtccagttca gactgtaata gccgaaaaaa aatccaaagt 5400
[4277] ttctattcta ggaaaatata ttccaatatt tttaattctt aatctcattt attttattct 5460
[4278] agcgaaatac atttcagcta cttgagacat gtgataccca caaatcggat tcggactcgg 5520
[4279] ttgttcagaa gagcatatgg cattcgtget cgettgttca cgtattctte ctgttecate 5580
[4280] tcttggecga caatcacaca aaaatggggt ttttttttta attctaatga ttcattacag 5640
[4281] caaaattgag atatagcaga ccacgtattc cataatcacc aaggaagttc ttgggcgtct 5700
[4282] taattaagtt gcgacacatg tcttgatagt atcttggett ctctctettg agettttceca 5760
[4283] taacaagttc ttctgcctcec aggaagtcca tggtgaatga ttcttatact cagaaggaaa 5820
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[4284] tgcttaacga tttcgggtgt gagttgacaa ggagagagag aaaagaagag gaaaggtaat 5880
[4285] tcggggacgg tggtctttta tacccttgge taaagtccca accacaaage aaaaaaattt 5940
[4286] tcagtagtct attttgegtce cggcatgggt tacccggatg gccagacaaa gaaactagta 6000
[4287] caaagtctga acaagcgtag attccagact gcagtaccct acgcccttaa cggcaagtgt 6060
[4288] gggaaccggg ggaggtttga tatgtggggt gaaggggget ctegeegggg ttgggeccege 6120
[4289] tactgggtca atttggggtc aattggggea attggggetg ttttttggga cacaaatacg 6180
[4290] ccgeccaacce ggteteteet gaattctgea gatgggetge aggaattccg tegtegectg 6240
[4291] agtcgacatc atttatttac cagttggcca caaacccttg acgatctcgt atgtccecte 6300
[4292] cgacatactc ccggeegget ggggtacgtt cgatageget atcggecatcg acaaggtttg 6360
[4293] ggtccctage cgataccgea ctacctgagt cacaatcttc ggaggtttag tcttccacat 6420
[4294] agcacgggca aaagtgcgta tatatacaag agcgtttgcc agccacagat tttcactcca 6480
[4295] cacaccacat cacacataca accacacaca tccacaatgg aacccgaaac taagaagacc 6540
[4296] aagactgact ccaagaagat tgttcttctc ggcggegact tctgtggcee cgaggtgatt 6600
[4297] gccgaggecg tcaaggtget caagtctgtt getgaggect ccggeaccga gtttgtgttt 6660
[4298] gaggaccgac tcattggagg agctgccatt gagaaggagg gcgagceccat caccgacget 6720
[4299] actctcgaca tctgccgaaa ggctgactct attatgetcg gtgetgtegg aggegetgee 6780
[4300] aacaccgtat ggaccactcc cgacggacga accgacgtge gacccgageca gggtcetecte 6840
[4301] aagctgcgaa aggacctgaa cctgtacgec aacctgegac cctgeccaget getgtegece 6900
[4302] aagctcgceg atctctccee catccgaaac gttgagggea ccgacttcat cattgtccga 6960
[4303] gagctcgteg gaggtatcta ctttggagag cgaaaggagg atgacggatc tggegteget 7020
[4304] tccgacaccg agacctactc cgttcctgag gttgagegaa ttgecccgaat ggecgectte 7080
[4305] ctggecectte agecacaacce cectetteee gtgtggtete ttgacaagge caacgtgetg 7140
[4306] gcctecctete gactttggeg aaagactgtc actcgagtce tcaaggacga attcccccag 7200
[4307] ctcgagctca accaccaget gatcgactcg gecgecatga tcctcatcaa gcagecctece 7260
[4308] aagatgaatg gtatcatcat caccaccaac atgtttggeg atatcatctc cgacgaggec 7320
[4309] tccgtcatce ccggttetet gggtetgetg cecteegeet ctetggette tetgeccegac 7380
[4310] accaacgagg cgttcggtet gtacgagcecce tgtcacggat ctgeccccega tctcecggeaag 7440
[4311] cagaaggtca accccattge caccattctg tctgecgeca tgatgetcaa gttetetett 7500
[4312] aacatgaagc ccgecggtga cgetgttgag getgecgteca aggagtcegt cgaggetggt 7560
[4313] atcactaccg ccgatatcgg aggctcttce tccacctcecg aggtcggaga cttgttgeca 7620
[4314] acaaggtcaa ggagctgctc aagaaggagt aagtcgtttc tacgacgcat tgatggaagg 7680
[4315] agcaaactga cgcgectgeg ggttggteta ccggecagggt ccgetagtgt ataagactct 7740
[4316] ataaaaaggg ccctgccctg ctaatgaaat gatgatttat aatttaccgg tgtagcaacc 7800
[4317] ttgactagaa gaagcagatt gggtgtgttt gtagtggagg acagtggtac gttttggaaa 7860
[4318] cagtcttctt gaaagtgtct tgtctacagt atattcactc ataacctcaa tagccaaggg 7920
[4319] tgtagtcggt ttattaaagg aagggagttg tggctgatgt ggatagatat ctttaagcetg 7980
[4320] gcgactgecac ccaacgagtg tggtggtage ttgttagatc tgtatattcg gtaagatata 8040
[4321] ttttgtgggg ttttagtggt gttt 8064
[4322] <210> 133

[4323] <211> 5356

[4324] <212> DNA

[4325] <213> ATLF4I
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[4326]  <220>

[4327]  <223> SKHEPRF201(AAscl/Sphl%EH H B

[4328]  <400> 133

[4329] cgctgatgac actttggtct gaaagagatg cattttgaat cccaaacttg cagtgcccaa 60
[4330] gtgacataca tctccgegtt ttggaaaatg ttcagaaaca gttgattgtg ttggaatggg 120
[4331] gaatggggaa tggaaaaatg actcaagtat caattccaaa aacttctctg gctggcagta 180
[4332] cctactgtcc atactactge attttctcca gtcaggeccac tctatactcg acgacacagt 240
[4333] agtaaaaccc agataatttc gacataaaca agaaaacaga cccaataata tttatatata 300
[4334] gtcagcecgtt tgtccagttc agactgtaat agccgaaaaa aaatccaaag tttctattct 360
[4335] aggaaaatat attccaatat ttttaattct taatctcatt tattttattc tagcgaaata 420
[4336] catttcagct acttgagaca tgtgataccc acaaatcgga ttcggactcg gttgttcaga 480
[4337] agagcatatg gcattcgtge tcgettgtte acgtattctt cctgttccat ctettggeceg 540
[4338] acaatcacac aaaaatgggg tttttttttt aattctaatg attcattaca gcaaaattga 600
[4339] gatatagcag accacgtatt ccataatcac caaggaagtt cttgggcgtc ttaattaagt 660
[4340] tgcgacacat gtcttgatag tatcttgget tctctctctt gagettttce ataacaagtt 720
[4341] cttctgecte caggaagtce atggtgaatg attcttatac tcagaaggaa atgcttaacg 780
[4342] atttcgggtg tgagttgaca aggagagaga gaaaagaaga ggaaaggtaa ttcggggacg 840
[4343] gtggtctttt atacccttgg ctaaagtccc aaccacaaag caaaaaaatt ttcagtagtce 900
[4344] tattttgecgt ccggecatggg ttacccggat ggccagacaa agaaactagt acaaagtctg 960
[4345] aacaagcgta gattccagac tgcagtaccc tacgccctta acggcaagtg tgggaaccgg 1020
[4346] gggaggtttg atatgtgggg tgaaggggec tctcgeegge gttgggeccg ctactgggte 1080
[4347] aatttggggt caattgggge aattgggget gttttttggg acacaaatac gccgeccaacc 1140
[4348] cggtctctee tgaattctge agatgggetg caggaattce gtcgtcgect gagtcgacat 1200
[4349] catttattta ccagttggcc acaaaccctt gacgatctcg tatgtccect ccgacatact 1260
[4350] cccggeegge tggggtacgt tcgatagege tatcggecatc gacaaggttt gggtccctag 1320
[4351] ccgataccgc actacctgag tcacaatctt cggaggttta gtcttccaca tagcacgggc 1380
[4352] aaaagtgcgt atatatacaa gagcgtttge cagccacaga ttttcactcc acacaccaca 1440
[4353] tcacacatac aaccacacac atccacaatg gaacccgaaa ctaagaagac caagactgac 1500
[4354] tccaagaaga ttgttcttct cggeggegac ttectgtggee ccgaggtgat tgccgaggec 1560
[4355] gtcaaggtgc tcaagtctgt tgctgaggec tccggeaccg agtttgtgtt tgaggaccga 1620
[4356] ctcattggag gagctgccat tgagaaggag ggcgagceccca tcaccgacge tactctcgac 1680
[4357] atctgccgaa aggetgactc tattatgcetc ggtgetgteg gaggegetge caacaccgta 1740
[4358] tggaccactc ccgacggacg aaccgacgtg cgacccgage agggtctcct caagctgega 1800
[4359] aaggacctga acctgtacgc caacctgcega ccctgecage tgetgtegee caagetcegece 1860
[4360] gatctctcce ccatccgaaa cgttgaggge accgacttca tcattgtccg agagectegte 1920
[4361] ggaggtatct actttggaga gcgaaaggag gatgacggat ctggegtcge ttccgacacce 1980
[4362] gagacctact ccgttcctga ggttgagega attgcccgaa tggecgectt cctggececett 2040
[4363] cagcacaacc cccctcttec cgtgtggtet cttgacaagg ccaacgtget ggectecctet 2100
[4364] cgactttgge gaaagactgt cactcgagtc ctcaaggacg aattccccca getcgagete 2160
[4365] aaccaccagc tgatcgactc ggccgecatg atcctcatca agcagecctce caagatgaat 2220
[4366] ggtatcatca tcaccaccaa catgtttgge gatatcatct ccgacgagge ctcegteate 2280
[4367] cccggttcte tgggtetget geccteecgee tetetggett ctetgeccga caccaacgag 2340
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[4368] gcegtteggte tgtacgagee ctgtcacgga tctgeccceeg atcteggeaa gecagaaggte 2400
[4369] aaccccattg ccaccattct gtctgccgee atgatgetca agttctctct taacatgaag 2460
[4370] cccgeeggtg acgetgttga ggetgecgte aaggagtcecg tcgaggetgg tatcactace 2520
[4371] gccgatatcg gaggctctte ctccacctec gaggtcggag acttgttgec aacaaggtca 2580
[4372] aggagctget caagaaggag taagtcgttt ctacgacgca ttgatggaag gagcaaactg 2640
[4373] acgcgectge gggttggtet accggeaggg tccgetagtg tataagactc tataaaaagg 2700
[4374] gceectgeeet getaatgaaa tgatgattta taatttaccg gtgtagcaac cttgactaga 2760
[4375] agaagcagat tgggtgtgtt tgtagtggag gacagtggta cgttttggaa acagtcttet 2820
[4376] tgaaagtgtc ttgtctacag tatattcact cataacctca atagccaagg gtgtagtcgg 2880
[4377] tttattaaag gaagggagtt gtggctgatg tggatagata tctttaaget ggcgactgca 2940
[4378] cccaacgagt gtggtggtag cttgttagat ctgtatattc ggtaagatat attttgtggg 3000
[4379] gttttagtgg tgtttaaacc atcatctaag ggcctcaaaa ctacctcgga actgetgege 3060
[4380] tgatctggac accacagagg ttccgagcac tttaggttge accaaatgtc ccaccaggtg 3120
[4381] caggcagaaa acgctggaac agcgtgtaca gtttgtctta acaaaaagtg agggcgetga 3180
[4382] ggtcgagcag ggtggtgtga cttgttatag cctttagage tgcgaaageg cgtatggatt 3240
[4383] tggctcatca ggccagattg agggtctgtg gacacatgtc atgttagtgt acttcaatcg 3300
[4384] ccccctggat atagccccga caataggceg tggectcatt tttttgectt cegeacattt 3360
[4385] ccattgctcg gtacccacac cttgettete ctgecacttge caaccttaat actggtttac 3420
[4386] attgaccaac atcttacaag cggggggctt gtctagggta tatataaaca gtggctctcce 3480
[4387] caatcggttg ccagtctctt ttttccttte tttccccaca gattcgaaat ctaaactaca 3540
[4388] catcacacca tggcctcctc ggaggacgtc atcaaggagt tcatgcgatt caaggtccega 3600
[4389] atggaaggct ccgtgaacgg tcacgagttt gagattgagg gagagggtga aggcecgaccce 3660
[4390] tacgaaggca cccagaccgc gaagctgaag gtgaccaagg gtggacccecet geccttegece 3720
[4391] tgggacattc tgtctcctca gtttcagtac ggttctaagg tgtacgtgaa gcaccctget 3780
[4392] gacattcccg actacaagaa actttccttt cccgaggget tcaagtggga gegagttatg 3840
[4393] aacttcgagg atggcggtgt cgttaccgtt actcaggact cctcgeteca ggacggeteg 3900
[4394] ttcatctaca aggttaagtt catcggtgtc aacttcccta gegatggacce cgtcatgcaa 3960
[4395] aagaaaacta tgggatggga agcctctaca gageggetgt accctcgaga cggagtgttg 4020
[4396] aagggcgaga ttcacaaggc cctgaagctc aaggacggtg gacactatct cgttgagttt 4080
[4397] aagtctatct acatggcaaa gaaacccgtg cagcttccag gctactatta cgtcgattece 4140
[4398] aagctcgata tcaccagcca taatgaggac tacactattg tcgaacagta cgagcgtget 4200
[4399] gagggaagac accatctgtt tctttaagecg gccgcaagtg tggatgggga agtgagtgece 4260
[4400] cggttctgtg tgcacaattg gcaatccaag atggatggat tcaacacagg gatatagcga 4320
[4401] gctacgtggt ggtgcgagga tatagcaacg gatatttatg tttgacactt gagaatgtac 4380
[4402] gatacaagca ctgtccaagt acaatactaa acatactgta catactcata ctcgtacccg 4440
[4403] ggcaacggtt tcacttgagt gcagtggcta gtgctcttac tcgtacagtg tgcaatactg 4500
[4404] cgtatcatag tctttgatgt atatcgtatt cattcatgtt agttgecgtac gggegtegtt 4560
[4405] gcttgtgtga tttttgagga cccatccctt tggtatataa gtatactctg gggttaaggt 4620
[4406] tgcecegtgta gtctaggtta tagttttcat gtgaaatacc gagagccgag ggagaataaa 4680
[4407] cggggegtatt tggacttgtt tttttcgegg aaaagegtcg aatcaaccct gegggecttg 4740
[4408] caccatgtcc acgacgtgtt tctcgeccca attcgeceet tgecacgtcaa aattaggect 4800
[4409] ccatctagac ccctccataa catgtgactg tggggaaaag tataagggaa accatgcaac 4860
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[4410] catagacgac gtgaaagacg gggaggaacc aatggaggcc aaagaaatgg ggtagcaaca 4920
[4411] gtccaggaga cagacaagga gacaaggaga gggcgeccga aagatcggaa aaacaaacat 4980
[4412] gtccaattgg ggcagtgacg gaaacgacac ggacacttca gtacaatgga ccgaccatct 5040
[4413] ccaagccagg gttattccgg tatcaccttg geccgtaacct cccgetggta cctgatattg 5100
[4414] tacacgttca cattcaatat actttcagct acaataagag aggctgtttg tcgggcatgt 5160
[4415] gtgtccgteg tatggggtga tgtccgaggg cgaaattcge tacaagetta actctggege 5220
[4416] ttgtccagta tgaatagaca agtcaagacc agtggtgcca tgattgacag ggaggtacaa 5280
[4417] gacttcgata ctcgagcatt actcggactt gtggcgattg aacagacggg cgatcgette 5340
[4418]  tccccegtat tgeegg 5356
[4419]  <210> 134

[4420] <211> 38

[4421]  <212> DNA

[4422] <213> ANLF#%

[4423]  <220>

[4424] <223> HY026

[4425]  <400> 134

[4426] gcgegtttaa accatcatct aagggectca aaactacce 38
[4427] <210> 135

[4428] <211> 38

[4429] <212> DNA

[4430] <213> ANILF%)

[4431]  <220>

[4432]  <223> HY027

[4433]  <400> 135

[4434] gagagcggee gecttaaagaa acagatggtg tcttccect 38
[4435] <210> 136

[4436] <211> 11952

[4437] <212> DNA

[4438] <213> ANLF%

[4439]  <220>

[4440] <223> pRF169

[4441]  <400> 136

[4442] catggacaag aaatactcca tcggcctgga cattggaacc aactctgtcg getgggetgt 60
[4443] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatcg 120
[4444] acactccatc aagaaaaacc tcattggtgce cctgttgttc gattctggeg agactgcecga 180
[4445] agctaccaga ctcaagcgaa ctgctcggeg acgttacacc cgacggaaga accgaatctg 240
[4446] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcateg 300
[4447] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[4448] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc atctccgaaa 420
[4449] gaaactcgtc gattccaccg acaaggegga tctcagactt atctacctcg ctctggecaca 480
[4450] catgatcaag tttcgaggtc atttcctcat cgagggegat ctcaatcccg acaacagcega 540
[4451] tgtggacaag ctgttcattc agctcecgttca gacctacaac cagectgttcg aggaaaaccce 600
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[4452] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagagcag 660
[4453] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[4454] cctcattgee ctttetettg gtctcacace caacttcaag tccaacttcg atctggegga 780
[4455] ggacgccaag ctccagctgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[4456] acagattggce gatcagtacg ccgacctgtt tctcgetgece aagaaccttt cggatgcetat 900
[4457] tctcttgtet gacattctge gagtcaacac cgagatcaca aaggctccce tttctgecte 960
[4458] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtecg 1020
[4459] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[4460] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[4461] cgagaagatg gacggaaccg aggaactgct tgtcaagctc aatcgagagg atctgettceg 1200
[4462] gaagcaacga accttcgaca acggcagecat tcctcatcag atccacctcg gtgagetgea 1260
[4463] cgccattctt cgacgtcagg aagacttcta cccctttcte aaggacaacc gagagaagat 1320
[4464] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactce 1380
[4465] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[4466] agtcgtggac aagggtgect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[4467] gaatctgcce aacgagaagg ttcttcccaa gcecattcgetg ctctacgagt actttacagt 1560
[4468] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttctt 1620
[4469] gtctggegaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[4470] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gecgtcgagat 1740
[4471] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[4472] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[4473] gctcactett accctgttcg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[4474] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggctgggg 1980
[4475] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[4476] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[4477] ttctcttacc ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gecgacagett 2160
[4478] gcacgaacat attgccaacc tggetggttc gccageccatc aagaaaggcea ttctccagac 2220
[4479] tgtcaaggtt gtcgacgagc tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[4480] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[4481] gatgaagcga atcgaggaag gcatcaagga gctgggatcc cagattctca aggagcatcce 2400
[4482] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtceg 2460
[4483] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[4484] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[4485] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[4486] gaactactgg cgacagctgce tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[4487] taccaaggcc gagcgaggeg gtetgtecega getcgacaag getggettca tcaagegtca 2760
[4488] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[4489] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtce 2880
[4490] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[4491] ttaccaccat gcccacgatg cttacctcaa cgcegtegtt ggcactgege tcatcaagaa 3000
[4492] ataccccaag ctcgaaageg agttcgttta cggegattac aaggtctacg acgttcgaaa 3060
[4493] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
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[4494] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[4495] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[4496] tgcaaccgtg cgaaaggttc tgtcgatgece tcaggtcaac atcgtcaaga aaaccgaggt 3300
[4497] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[4498] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattctc ctaccgtege 3420
[4499] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaage tcaagtcegt 3480
[4500] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[4501] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[4502] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgectecg ctggegaget 3660
[4503] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[4504] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[4505] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[4506] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[4507] acccattcga gaacaggcegg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[4508] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[4509] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[4510] cgacctgtct cagcttggtg gegactccag agecgatcce aagaaaaage gaaaggtcta 4140
[4511] agcggecgea agtgtggatg gggaagtgag tgeccggtte tgtgtgecaca attggeaatce 4200
[4512] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[4513] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[4514] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[4515] gctagtgete ttactcgtac agtgtgcaat actgcgtatc atagtctttg atgtatateg 4440
[4516] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[4517] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact geccgettte cagtcgggaa 4560
[4518] acctgtcgtg ccagctgecat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[4519] ttgggegete tteegettee tegetcactg actecgetgeg cteggtegtt cggetgegge 4680
[4520] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[4521] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[4522] tgetggegtt tttccatagg ctccgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[4523] gtcagaggtg gcgaaacceg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[4524] ccctegtgeg ctetectgtt cecgaccetge cgettaccgg atacctgtee gectttetec 4980
[4525] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[4526] tcgttegete caagetggge tgtgtgecacg aaccccccegt tcageccgac cgetgegecet 5100
[4527] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[4528] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[4529] agtggtggcc taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[4530] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[4531] gtagcggtgg tttttttgtt tgcaagcage agattacgeg cagaaaaaaa ggatctcaag 5400
[4532] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[4533] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[4534] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[4535] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
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[4536] tcceegtegt gtagataact acgatacggg agggettacc atctggecee agtgetgceaa 5700
[4537] tgataccgecg agacccacge tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[4538] gaagggccga gegeagaagt ggtcctgeaa ctttatcege ctccatccag tctattaatt 5820
[4539] gttgccggga agctagagta agtagttcge cagttaatag tttgcgecaac gttgttgeca 5880
[4540] ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggettcatte agetceggtt 5940
[4541] cccaacgatc aaggcgagtt acatgatccc ccatgttgtg caaaaaageg gttagctect 6000
[4542] tcggtectee gatcgttgte agaagtaagt tggecgecagt gttatcactc atggttatgg 6060
[4543] cagcactgca taattctctt actgtcatge catccgtaag atgettttct gtgactggtg 6120
[4544] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgeccgg 6180
[4545] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[4546] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[4547] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[4548] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcegaca cggaaatgtt 6420
[4549] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[4550] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[4551] ttccececgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[4552] tggttacgecg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[4553] tctteectte ctttetegee acgttegecg gettteceeg tcaagetcta aatcggggge 6720
[4554] tccectttagg gttecgattt agtgetttac ggcacctega ccccaaaaaa cttgattagg 6780
[4555] gtgatggttc acgtagtggg ccatcgecet gatagacggt ttttecgecct ttgacgttgg 6840
[4556] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[4557] cggtctatte ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[4558] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[4559] ttcgccattc aggctgegea actgttggga agggcgateg gtgegggect cttegetatt 7080
[4560] acgccagctg gegaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[4561] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[4562] cgaattgggt accgggecce ccctegaggt cgatggtgte gataagettg atatcgaatt 7260
[4563] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[4564] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[4565] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[4566] atagacagac tccatctgcc gcctccaact gatgttctca atatttaagg ggtcatctceg 7500
[4567] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[4568] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[4569] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[4570] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[4571] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[4572] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[4573] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[4574] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[4575] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[4576] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatce 8100
[4577] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
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[4578] acataaaggt attttgattt aattttttgec ttaaattcaa tcccccctcg ttcagtgtca 8220
[4579] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[4580] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[4581] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgctttt acaagtacaa 8400
[4582] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[4583] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[4584] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[4585] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[4586] cggatgctca atcgatcgec agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagce 8700
[4587] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[4588] tctagctcta aaacgcaggt gtaaaaataa aaaggcctge gattaccage aggectgtta 8820
[4589] ttaacctaag ccttaggacg cttcacgcca tacttggaac gagcctgett acggtcttta 8880
[4590] acgccggage agtcaagege accacgtacg gtgtggtaac gaacaccegg gaggtcttta 8940
[4591] acacgaccgc cacggatcag gatcacggag tgctcctgea ggttgtgace ttcaccaccg 9000
[4592] atgtaggaag tcacttcgaa accgttagtc agacgaacac ggcatacttt acgcagcegeg 9060
[4593] gagttcggtt ttttaggagt ggtagtatat acacgagtac atacgccacg tttttgeggg 9120
[4594] catgcttcca gegcaggcac gttgetttte gecaactttge gagcacgtgg tttgegtacce 9180
[4595] agctggttaa ctgttgeccat taaatagctc ctggttttag cttttgette gtaaacacgt 9240
[4596] aataaaacgt cctcacacaa tatgaggacg ccgaatttag ggcgatgccg aaaaggtgtc 9300
[4597] aagaaatata caacgatccc gccatcggeg cgecccacctg ctacgecatgg ttgatgtgtg 9360
[4598] tttaattcaa gaatgaatat agagaagaga agaagaaaaa agattcaatt gagccggcga 9420
[4599] tgcagaccct tatataaatg ttgccttgga cagacggagce aagcccgecce aaacctacgt 9480
[4600] tcggtataat atgttaagct ttttaacaca aaggtttgge ttggggtaac ctgatgtggt 9540
[4601] gcaaaagacc gggegttgge gageccattge gegggegaat ggggtegtga ctegtetcaa 9600
[4602] attcgaggge gtgectcaat tcgtgeccee gtggettttt cecegecgttt cegeecegtt 9660
[4603] tgcaccactg cagccgette tttggttcgg acaccttget gegagetagg tgecttgtge 9720
[4604] tacttaaaaa gtggcctccce aacaccaaca tgacatgagt gegtgggeca agacacgttg 9780
[4605] gcggggtcge agtcggetca atggeccgga aaaaacgetg ctggagetgg ttcggacgea 9840
[4606] gtcegeecgeg gegtatggat atccgecaagg ttccatageg ccattgeccet cegteggegt 9900
[4607] ctatcccgeca accttaatta agtcatacac aagtcagctt tcttcgagec tcatataagt 9960
[4608] ataagtagtt caacgtatta gcactgtacc cagcatctcc gtatcgagaa acacaacaac 10020
[4609] atgccccatt ggacagatca tgcggataca caggttgtgce agtatcatac atactcgatce 10080
[4610] agacaggtcg tctgaccatc atacaagctg aacaagcget ccatacttge acgctctcta 10140
[4611] tatacacagt taaattacat atccatagtc taacctctaa cagttaatct tctggtaagce 10200
[4612] ctcccageca gecttetggt atcgettgge ctcctcaata ggatcteggt tctggecgta 10260
[4613] cagacctcgg ccgacaatta tgatatccgt tccggtagac atgacatcct caacagttcg 10320
[4614] gtactgetgt ccgagagegt ctccettgte gtcaagacce accceggggg tcagaataag 10380
[4615] ccagtcctca gagtcgccet taggtcggtt ctgggcaatg aagccaacca caaactcggg 10440
[4616] gtcggatcgg gecaagetcaa tggtctgett ggagtactcg ccagtggeca gagagecctt 10500
[4617] gcaagacagc tcggccageca tgagcagacc tctggecage ttctcgttgg gagaggggac 10560
[4618] taggaactcc ttgtactggg agttctcgta gtcagagacg tcctccttet tctgttcaga 10620
[4619] gacagtttcc tcggcaccag ctcgcaggec agcaatgatt ccggttcegg gtacaccgtg 10680

179
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[4620] ggcgttggtg atatcggacc actcggegat tcggtgacac cggtactggt gettgacagt 10740
[4621] gttgccaata tctgcgaact ttctgtcctc gaacaggaag aaaccgtget taagagcaag 10800
[4622] ttccttgagg gggagcacag tgeccggegta ggtgaagtcg tcaatgatgt cgatatgggt 10860
[4623] tttgatcatg cacacataag gtccgacctt atcggcaage tcaatgaget ccttggtggt 10920
[4624] ggtaacatcc agagaagcac acaggttggt tttcttgget geccacgaget tgagcacteg 10980
[4625] agcggcaaag gcggacttgt ggacgttage tcgagettcg taggagggea ttttggtggt 11040
[4626] gaagaggaga ctgaaataaa tttagtctge agaacttttt atcggaacct tatctgggge 11100
[4627] agtgaagtat atgttatggt aatagttacg agttagttga acttatagat agactggact 11160
[4628] atacggctat cggtccaaat tagaaagaac gtcaatgget ctctgggegt cgeetttgee 11220
[4629] gacaaaaatg tgatcatgat gaaagccagc aatgacgttg cagctgatat tgttgtcgge 11280
[4630] caaccgcgee gaaaacgcag ctgtcagacc cacagcctce aacgaagaat gtatcgtcaa 11340
[4631] agtgatccaa gcacactcat agttggagtc gtactccaaa ggcggcaatg acgagtcaga 11400
[4632] cagatactcg tcgacgttta aaccatcatc taagggcctc aaaactacct cggaactget 11460
[4633] gcgetgatet ggacaccaca gaggttccga gcactttagg ttgcaccaaa tgtcccacca 11520
[4634] ggtgcaggca gaaaacgctg gaacagegtg tacagtttgt cttaacaaaa agtgagggeg 11580
[4635] ctgaggtcga gcagggtggt gtgacttgtt atagccttta gagctgcgaa agecgegtatg 11640
[4636] gatttggctc atcaggccag attgagggtc tgtggacaca tgtcatgtta gtgtacttca 11700
[4637] atcgccceet ggatatagec ccgacaatag gecgtggeet catttttttg ccttecgeac 11760
[4638] atttccattg ctcggtaccc acaccttget tctcctgecac ttgeccaacct taatactggt 11820
[4639] ttacattgac caacatctta caagcggggg gettgtctag ggtatatata aacagtgget 11880
[4640] ctcccaatcg gttgccagte tettttttec tttctttcec cacagattcg aaatctaaac 11940
[4641]  tacacatcac ac 11952
[4642]  <210> 137

[4643] <211> 564

[4644]  <212> DNA

[4645]  <213> fRGHBIGHEER)

[4646]  <220>

[4647] <221> misc_feature

[4648]  <222> (1) ..(564)

[4649] <223> GPD)RZEhT

[4650]  <400> 137

[4651] ggttgcggga tagacgecga cggagggcaa tggegetatg gaaccttgeg gatatccata 60
[4652] cgeegeggeg gactgegtee gaaccagetce cagcagegtt ttttceggge cattgageceg 120
[4653] actgcgaccc cgccaacgtg tcttggecca cgecactcatg tcatgttggt gttgggagge 180
[4654] cactttttaa gtagcacaag gcacctagct cgcagcaagg tgtccgaacc aaagaagcgg 240
[4655] ctgcagtggt gcaaacgggg cggaaacgge gggaaaaage cacgggggea cgaattgagg 300
[4656] cacgcccteg aatttgagac gagtcacgac cccattcgece cgegcaatgg ctcecgecaacg 360
[4657] cceggtettt tgcaccacat caggttaccce caagccaaac ctttgtgtta aaaagcttaa 420
[4658] catattatac cgaacgtagg tttgggcggg cttgetecgt ctgtccaagg caacatttat 480
[4659] ataagggtct gcatcgcegg ctcaattgaa tcttttttct tcttctctte tctatattca 540
[4660] ttcttgaatt aaacacacat caac 564
[4661] <210> 138
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[4662]
[4663]
[4664]
[4665]
[4666]
[4667]
[4668]
[4669]
[4670]
[4671]
[4672]
[4673]
[4674]
[4675]
[4676]
[4677]
[4678]
[4679]
[4680]
[4681]
[4682]
[4683]
[4684]
[4685]
[4686]
[4687]
[4688]
[4689]
[4690]
[4691]
[4692]
[4693]
[4694]
[4695]
[4696]
[4697]
[4698]
[4699]
[4700]
[4701]
[4702]
[4703]

211>
212>
213>
220>
223>
<400> 138
ttaattaagg

1271
DNA

tatccatacg
ttgagccgac
tgggaggccea
agaagcggcet
aattgaggca
cgecaacgcee
aagcttaaca
acatttatat
tatattcatt
cgggatcgtt
attgtgtgag
aatggcaaca
cgtgeetgeg
cactcctaaa
tttcgaagtg
cctgatcegt
tgcgettgac
gcgtcctaag
cacctgegtt
aaaaagtggc
tggcgatcga
<210> 139
211> 23

<212> DNA
213>
220>
223>

<400> 139

N3

ttgcgggata
ccgeggegga
tgcgacceceg
ctttttaagt
gcagtggtge
cgecectcegaa
cggtettttg
tattataccg
aagggtctge
cttgaattaa
gtatatttct
gacgttttat
gttaaccagc
ctggaagcat
aaaccgaact
acttcctaca
ggcggtegtg
tgctccggeg
gcttaggtta
ttagagctag
accgagtcgg
t

NLJF5

gacgccgacg
ctgegtecega
ccaacgtgtc
agcacaaggc
aaacggggceg
tttgagacga
caccacatca
aacgtaggtt
atcgccgget
acacacatca
tgacaccttt
tacgtgttta
tggtacgcaa
gcecgecaaaa
ccgegetgeg
tcggtggtga
ttaaagacct
ttaaagaccg
ataacaggcc
aaatagcaag

tgettttttt

ds-temp- 1 BT 5

tcagtttcag tacggttcta agg

<210>
<2115
212>
<213>
220>
223>

140
23
DNA

N5

ds-temp- 28047 &

GPD A 2 - [ W] i AR 10 - CER- £ 1L 7

gagggcaatg
accagctcca
ttggcccacg
acctagctcg
gaaacggcgg
gtcacgaccce
ggttacccca
tgggceggget
caattgaatc
accatgcgta
tcggecatcge
cgaagcaaaa
accacgtget
acgtggcecgta
taaagtatgce
aggtcacaac
ccegggtgtt
taagcaggct
tgctggtaat
ttaaaataag

ttttgttttt

181

gcgctatgga
gcagegtttt
cactcatgtc
cagcaaggtg
gaaaaagcca
cattcgcceceg
agccaaacct
tgcteegtet
ttttttette
gcaggtgggce
cctaaattcg
gctaaaacca
cgcaaagttg
tgtactcgtg
cgtgttegtce
ctgcaggagc
cgttaccaca
cgttccaagt
cgcaggectt
gctagtceegt
tatgtctaag

accttgcegga
ttcecgggeca
atgttggtgt
tccgaaccaa
cgggggcacg
cgcaatggct
ttgtgttaaa
gtccaaggca
ttctettete
gcgecgatgg
gcgtecteat
ggagctattt
cgaaaagcaa
tatatactac
tgactaacgg
actccgtgat
ccgtacgtgg
atggcgtgaa
tttattttta
tatcaacttg
gcegegttge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1271

23
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[4704]
[4705]
[4706]
[4707]
[4708]
[4709]
[4710]
[4711]
[4712]
[4713]
[4714]
[4715]
[4716]
[4717]
[4718]
[4719]
[4720]
[4721]
[4722]
[4723]
[4724]
[4725]
[4726]
[4727]
[4728]
[4729]
[4730]
[4731]
[4732]
[4733]
[4734]
[4735]
[4736]
[4737]
[4738]
[4739]
[4740]
[4741]
[4742]
[4743]
[4744]
[4745]

<400>

140

cggtgtcgtt accgttactc agg

210>
<2115
212>
<213>
220>
<223>
<400>

141
23

DNA
NLFF4

ds-nontemp-3%Ef7 &
141

cttggtcacc ttcagcttcg cgg

<210>
211>
212>
213>
<220>
223>
<220>
221>
222>
223>
<220>
221>
222>
223>
<400>

nnnnnnctga tgagtccgtg aggacgaaac gagtaagctc gtcnnnnnnn nnnnnnnnnn

nnn

<210>
211>
212>
213>
<220>
223>
<220>
221>
222>
223>
<220>
221>
222>
223>
<400>

142
63

DNA
NLFF4

S Al - VTR A A4

misc feature

1) ..
NfZa.c.g. Jt

misc feature
(44) .. (63)
NfZa.c.g. mt
142

143

63

RNA
NP3

A% - VTRl A A4

misc feature
1 ..

nfga.c.g-8u

misc feature
(44) .. 63)
nsga.c.g-mu

143

182

23

23

60
63
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[4746]
[4747]
[4748]
[4749]
[4750]
[4751]
[4752]
[4753]
[4754]
[4755]
[4756]
[4757]
[4758]
[4759]
[4760]
[4761]
[4762]
[4763]
[4764]
[4765]
[4766]
[4767]
[4768]
[4769]
[4770]
[4771]
[4772]
[4773]
[4774]
[4775]
[4776]
[4777]
[4778]
[4779]
[4780]
[4781]
[4782]
[4783]
[4784]
[4785]
[4786]
[4787]

nnnnnncuga ugaguccgug aggacgaaac gaguaagcuc gucnnnnnnn nnnnnnnnnn
nnn

<210> 144

211> 75

<212> DNA

213> NLF5

220>

<223> ds-temp-1F

<400> 144

catgcgtaaa ctgactgatg agtccgtgag gacgaaacga gtaagctcgt ctcagtttca
gtacggttct agttt

<210> 145

211> 75

<212> DNA

213> NILF%|

220>

223> 145 ds-temp-1R

<400> 145

tctaaaacta gaaccgtact gaaactgaga cgagcttact cgtttcgtce tcacggactce
atcagtcagt ttacg

<210> 146

211> 75

<212> DNA

213> NIF4

220>

<223> 146 ds-temp-2F

<400> 146

catgcgtaac accgctgatg agtccgtgag gacgaaacga gtaagctcgt ccggtgtegt
taccgttact cgttt

<210> 147

211> 75

<212> DNA

213> NIFFF

220>

223> ds-temp-2R

<400> 147

tctaaaacga gtaacggtaa cgacaccgga cgagcttact cgtttcgtee tcacggactce
atcagcggtg ttacg

<210> 148

211> 75

<212> DNA

213> NLF5

183

60
63

60
75

60
75

60
75

60
75
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[4788]
[4789]
[4790]
[4791]
[4792]
[4793]
[4794]
[4795]
[4796]
[4797]
[4798]
[4799]
[4800]
[4801]
[4802]
[4803]
[4804]
[4805]
[4806]
[4807]
[4808]
[4809]
[4810]
[4811]
[4812]
[4813]
[4814]
[4815]
[4816]
[4817]
[4818]
[4819]
[4820]
[4821]
[4822]
[4823]
[4824]
[4825]
[4826]
[4827]
[4828]
[4829]

220>
223>

<400> 148

ds-

nontemp-1F

catgcgtaac caggctgatg agtccgtgag gacgaaacga gtaagctcgt ccttggtcac

cttcagctte
210> 149
211> 75

<212> DNA
213>
220>
223>

<400> 149

ggttt

NP5

ds-nontemp-1R

tctaaaaccg aagctgaagg tgaccaagga cgagcttact cgtttecgtece tcacggacte

atcagcctgg
<210> 150
211>
212>
213>
220>
223>
<400> 150

catggacaag

DNA

catcaccgac
acactccatc
agctaccaga
ctacctgcag
actggaggaa
caacattgtg
gaaactcgtce
catgatcaag
tgtggacaag
catcaatgcc
acgactggag
cctcattgece
ggacgccaag
acagattggc
tctettgtet
catgatcaag
acagcaactg
tggatacatc
cgagaagatg

gaagcaacga

ttacg

11448

N3

pRF296

aaatactcca
gagtacaagg
aagaaaaacc
ctcaagcgaa
gagatctttt
tcettecteg
gacgaggttg
gattccaccg
tttcgaggtce
ctgttcattc
tccggagteg
aacctcattg
ctttctettg
ctccagectgt
gatcagtacg
gacattctgce
cgatacgacg
cccgagaagt
gacggcggag
gacggaaccg

accttcgaca

tcggectgga
tgccectecaa
tcattggtge
ctgecteggeg
ccaacgagat
tcgaggaaga
cttaccacga
acaaggcgga
atttcctcat
agctcgttca
atgcaaaggc
cccaacttcee
gtctcacacc
ccaaggacac
ccgacctgtt
gagtcaacac
agcaccatca
acaaggagat
cctctcagga
aggaactgct

acggcagcat

cattggaacc
gaaattcaag
cctgttgtte
acgttacacc
ggccaaggtg
caagaaacac
gaagtatcct
tctcagactt
cgagggcgat
gacctacaac
catcttgtcet
tggcgagaaa
caacttcaag
ctacgacgat
tctcgetgece
cgagatcaca
ggatctcaca
ctttttcgat
agagttctac
tgtcaagctce

tcctcatcag

184

aactctgtcg
gtcctecggaa
gattctggeg
cgacggaaga
gacgattcgt
gagcgtcatce
accatctacc
atctacctcg
ctcaatccceg
cagctgttceg
gctegactcet
aagaacggac
tccaacttcg
gacctcgaca
aagaaccttt
aaggctcccece
ctgctcaagg
cagtcgaaga
aagttcatca
aatcgagagg

atccacctcg

getgggetgt
acaccgatcg
agactgccga
accgaatctg
tctttcatceg
ccatctttgg
atctccgaaa
ctctggcaca
acaacagcga
aggaaaaccc
cgaagagcag
tgtttggcaa
atctggcecgga
acctgettge
cggatgctat
tttctgecete
ctcttgteceg
acggctacgce
agccaattct
atctgcttceg
gtgagctgca

60
75

60
75

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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[4830] cgccattett cgacgtcagg aagacttcta cccctttctc aaggacaacc gagagaagat 1320
[4831] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgcca gaggaaactc 1380
[4832] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[4833] agtcgtggac aagggtgcct ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[4834] gaatctgcce aacgagaagg ttcttcccaa gecattcgetg ctctacgagt actttacagt 1560
[4835] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaage ctgecttett 1620
[4836] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[4837] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[4838] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[4839] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[4840] gctcactctt accctgttcg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[4841] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[4842] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[4843] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[4844] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[4845] gcacgaacat attgccaacc tggectggttc gccagccatc aagaaaggca ttctccagac 2220
[4846] tgtcaaggtt gtcgacgagec tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[4847] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagagcg 2340
[4848] gatgaagcga atcgaggaag gcatcaagga gctgggatcc cagattctca aggagcatcce 2400
[4849] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtceg 2460
[4850] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[4851] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[4852] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[4853] gaactactgg cgacagctge tcaacgccaa getcattacce cagegaaagt tcgacaatct 2700
[4854] taccaaggcc gagcgaggceg gtctgteccga gectcgacaag getggettca tcaagcegtca 2760
[4855] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[4856] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[4857] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[4858] ttaccaccat gcccacgatg cttacctcaa cgecgtegtt ggecactgege tcatcaagaa 3000
[4859] ataccccaag ctcgaaagecg agttcgttta cggcgattac aaggtctacg acgttcgaaa 3060
[4860] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[4861] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[4862] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[4863] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[4864] tcagactgge ggattctcca aggagtcgat tctgeccaag cgaaactccg acaagctcat 3360
[4865] cgctcgaaag aaagactggg atcccaagaa atacggtggc ttcgattctc ctaccgtcge 3420
[4866] ctattccgtg cttgtcegttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccegt 3480
[4867] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[4868] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[4869] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgecteeg ctggegaget 3660
[4870] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[4871] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
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[4872] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[4873] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[4874] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[4875] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[4876] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[4877] cgacctgtct cagcttggtg gcgactccag agccgatcce aagaaaaage gaaaggtcta 4140
[4878] agcggeccgea agtgtggatg gggaagtgag tgecccggtte tgtgtgcaca attggeaate 4200
[4879] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[4880] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[4881] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[4882] gctagtgcte ttactcgtac agtgtgcaat actgegtatc atagtctttg atgtatatcg 4440
[4883] tattcattca tgttagttge gtacgagccg gaagcataaa gtgtaaagcce tggggtgcect 4500
[4884] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact geccgettte cagtcgggaa 4560
[4885] acctgtcgtg ccagctgecat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[4886] ttgggegete ttecegettee tegetcactg actecgetgeg cteggtegtt cggetgegge 4680
[4887] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[4888] caggaamagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[4889] tgetggegtt tttccatagg ctccgeccce ctgacgagea tcacaaaaat cgacgctcaa 4860
[4890] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[4891] ccctegtgeg ctetectgtt cecgaccetge cgettaccgg atacctgtee gectttetee 4980
[4892] cttcgggaag cgtggegett tctcataget cacgectgtag gtatctcagt tcggtgtagg 5040
[4893] tcgttcgete caagetggge tgtgtgecacg aaccecccegt tcagceccgac cgetgegecet 5100
[4894] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[4895] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[4896] agtggtggcce taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[4897] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[4898] gtagcggtgg tttttttgtt tgcaagcage agattacgeg cagaaaaaaa ggatctcaag 5400
[4899] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[4900] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[4901] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[4902] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[4903] tccecegtegt gtagataact acgatacggg agggettacc atctggecce agtgetgceaa 5700
[4904] tgataccgcg agacccacge tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[4905] gaagggccga gegecagaagt ggtcctgeaa ctttatccge cteccatccag tctattaatt 5820
[4906] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[4907] ttgctacagg catcgtggtg tcacgetegt cgtttggtat ggettcatte agetceggtt 5940
[4908] cccaacgatc aaggcgagtt acatgatcce ccatgttgtg caaaaaagceg gttagctcect 6000
[4909] tcggtectee gatcgttgtc agaagtaagt tggeccgeagt gttatcactc atggttatgg 6060
[4910] cagcactgca taattctctt actgtcatgce catccgtaag atgecttttct gtgactggtg 6120
[4911] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgeccegg 6180
[4912] cgtcaatacg ggataatacc gcgccacata gecagaacttt aaaagtgetc atcattggaa 6240
[4913] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcc agttcgatgt 6300
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[4914] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[4915] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[4916] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[4917] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[4918] ttccececgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[4919] tggttacgeg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[4920] tctteectte ctttetegee acgttegecg gettteceeg tcaagetcta aatcggggge 6720
[4921] tccctttagg gtteccgattt agtgetttac ggcacctega ccccaaaaaa cttgattagg 6780
[4922] gtgatggttc acgtagtggg ccatcgecet gatagacggt ttttegeect ttgacgttgg 6840
[4923] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[4924] cggtctattc ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[4925] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[4926] ttcgccattc aggctgegea actgttggga agggegateg gtgegggect cttegetatt 7080
[4927] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[4928] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[4929] cgaattgggt accgggeccce ccctecgaggt cgatggtgte gataagettg atatcgaatt 7260
[4930] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[4931] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[4932] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[4933] atagacagac tccatctgcc gecctccaact gatgttctca atatttaagg ggtcatctcg 7500
[4934] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[4935] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[4936] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[4937] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[4938] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[4939] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[4940] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[4941] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[4942] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[4943] agtggcaatc aaaaagcttc tctggtgtgce ttctcgtatt tatttttatt ctaatgatcc 8100
[4944] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[4945] acataaaggt attttgattt aattttttge ttaaattcaa tcccccctcg ttcagtgtca 8220
[4946] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[4947] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[4948] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[4949] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[4950] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[4951] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgcgetgeg 8580
[4952] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[4953] cggatgctca atcgatcgec agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagc 8700
[4954] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[4955] tctagctcta aaactagaac cgtactgaaa ctgagacgag cttactcgtt tcgtcctcac 8820
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[4956] ggactcatca gtcagtttac gcatggttga tgtgtgttta attcaagaat gaatatagag 8880
[4957] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttgce 8940
[4958] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagecttttt 9000
[4959] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[4960] cattgcgegg gegaatgggg tcgtgacteg tctcaaattc gagggegtge ctcaattegt 9120
[4961] gccceegtgg ctttttcceg cegtttecge ccegtttgea ccactgeage cgettetttg 9180
[4962] gttcggacac cttgetgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[4963] ccaacatgac atgagtgcgt gggccaagac acgttggege ggtcgeagte ggetcaatgg 9300
[4964] cccggaaaaa acgctgetgg agetggtteg gacgecagtece gecgeggegt atggatatece 9360
[4965] gcaaggttcc atagcgccat tgeccteegt cggegtetat cccgecaacct taattaagtce 9420
[4966] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[4967] tgtacccage atctccgtat cgagaaacac aacaacatgc cccattggac agatcatgeg 9540
[4968] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[4969] aagctgaaca agcgctccat acttgcacge tctctatata cacagttaaa ttacatatcc 9660
[4970] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtateg 9720
[4971] cttggectee tcaataggat ctcggttctg gecgtacaga ccteggecga caattatgat 9780
[4972] atccgttccg gtagacatga catcctcaac agttcggtac tgctgtccga gagegtctece 9840
[4973] cttgtcgtca agacccacce cgggggtcag aataagccag tcctcagagt cgeccttagg 9900
[4974] tcggttetgg gecaatgaagce caaccacaaa ctcggggtceg gatcgggeaa getcaatggt 9960
[4975] ctgcttggag tactcgceccag tggccagaga geccttgecaa gacagetcgg ccagecatgag 10020
[4976] cagacctctg gccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[4977] ctcgtagtca gagacgtcct ccttecttetg ttcagagaca gtttcctecgg caccageteg 10140
[4978] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccacte 10200
[4979] ggcgattcgg tgacaccggt actggtgett gacagtgttg ccaatatctg cgaactttet 10260
[4980] gtcctcgaac aggaagaaac cgtgcttaag agcaagttcc ttgaggggga gcacagtgec 10320
[4981] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcce 10380
[4982] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[4983] gttggttttc ttggctgcca cgagettgag cactcgageg gcaaaggegg acttgtggac 10500
[4984] gttagctcga gettcgtagg agggecatttt ggtggtgaag aggagactga aataaattta 10560
[4985] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[4986] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[4987] aagaacgtca atggctctct gggegtcgee tttgccgaca aaaatgtgat catgatgaaa 10740
[4988] gccagcaatg acgttgcage tgatattgtt gtcggccaac cgegecgaaa acgcagetgt 10800
[4989] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[4990] ggagtcgtac tccaaaggcg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[4991] atcatctaag ggcctcaaaa ctacctcgga actgctgcege tgatctggac accacagagg 10980
[4992] ttccgagcac tttaggttge accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[4993] agcgtgtaca gtttgtctta acaaaaagtg agggcgctga ggtcgagcag ggtggtgtga 11100
[4994] cttgttatag cctttagagc tgcgaaagceg cgtatggatt tggctcatca ggccagattg 11160
[4995] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atageccecga 11220
[4996] caataggccg tggectcatt tttttgectt ccgeacattt ccattgetcg gtacccacac 11280
[4997] cttgcttcte ctgeacttge caaccttaat actggtttac attgaccaac atcttacaag 11340

188



CN 107002020 B

FF

5l %R

120/164 7

[4998]
[4999]
[5000]
[5001]
[5002]
[5003]
[5004]
[5005]
[5006]
[5007]
[5008]
[5009]
[5010]
[5011]
[5012]
[5013]
[5014]
[5015]
[5016]
[5017]
[5018]
[5019]
[5020]
[5021]
[5022]
[5023]
[5024]
[5025]
[5026]
[5027]
[5028]
[5029]
[5030]
[5031]
[5032]
[5033]
[5034]
[5035]
[5036]
[5037]
[5038]
[5039]

cggggggett gtctagggta tatataaaca gtggectctcce caatcggttg ccagtctett

ttttcecttte ttteccccaca gattcgaaat ctaaactaca catcacac

210>
<2115
212>
<213>
220>
<223>
<400> 151

catggacaag

151

DNA

catcaccgac
acactccatc
agctaccaga
ctacctgcag
actggaggaa
caacattgtg
gaaactcgtc
catgatcaag
tgtggacaag
catcaatgcce
acgactggag
cctcattgece
ggacgccaag
acagattggce
tctettgtet
catgatcaag
acagcaactg
tggatacatc
cgagaagatg
gaagcaacga
cgccattett
cgagaagatt
tcgatttget
agtcgtggac
gaatctgccce
ctacaacgaa
gtctggcecgaa
tgttaagcag
ttccggagtt
tatcaaggac
gctcactctt
tcacctgtte

11448

N5

pRF298

aaatactcca
gagtacaagg
aagaaaaacc
ctcaagcgaa
gagatctttt
tcettecteg
gacgaggttg
gattccaccg
tttcgaggtce
ctgttcatte
tccggagtceg
aacctcattg
ctttctettg
ctccagetgt
gatcagtacg
gacattctge
cgatacgacg
cccgagaagt
gacggcggag
gacggaaccg
accttcgaca
cgacgtcagg
cttaccttte
tggatgactc
aagggtgcecet
aacgagaagg
ctcaccaaag
cagaagaaag
ctcaaggagg
gaggaccgat
aaggattttc
accctgtteg

gacgacaagg

tcggecetgga
tgcectecaa
tcattggtgce
ctgcteggeg
ccaacgagat
tcgaggaaga
cttaccacga
acaaggcgga
atttcctcat
agctcgttca
atgcaaaggc
cccaacttcee
gtctcacacc
ccaaggacac
ccgacctgtt
gagtcaacac
agcaccatca
acaaggagat
cctctcagga
aggaactgct
acggcagcat
aagacttcta
gaatccccta
gaaagtccga
ctgcacagtc
ttcttcccaa
tcaagtacgt
ccattgtcga
actacttcaa
tcaacgcctce
tcgacaacga
aagatcggga

tcatgaaaca

cattggaacc
gaaattcaag
cctgttgtte
acgttacacc
ggccaaggtg
caagaaacac
gaagtatcct
tctcagactt
cgagggcgat
gacctacaac
catcttgtcet
tggcgagaaa
caacttcaag
ctacgacgat
tctegetgece
cgagatcaca
ggatctcaca
ctttttcgat
agagttctac
tgtcaagctc
tcctecatcag
cceetttete
ctatgttggt
ggaaaccatc
cttcatcgag
gcattcgcetg
taccgaggga
tctectgtte
gaaaatcgag
tttgggcacce
ggaaaacgag
gatgatcgag

actcaagcga

189

aactctgtceg
gtcctecggaa
gattctggeg
cgacggaaga
gacgattcgt
gagcgtcatc
accatctacc
atctacctcg
ctcaatcccg
cagctgttcg
gctcgactcet
aagaacggac
tccaacttceg
gacctcgaca
aagaaccttt
aaggctcccece
ctgctcaagg
cagtcgaaga
aagttcatca
aatcgagagg
atccacctcg
aaggacaacc
cctettgeca
actccctgga
cgaatgacca
ctctacgagt
atgcgaaagc
aagaccaacc
tgtttcgaca
tatcacgatc
gacattctgg
gaacgactca

cgtagataca

gctgggetgt
acaccgatcg
agactgccga
accgaatctg
tctttcatcg
ccatctttgg
atctccgaaa
ctctggcaca
acaacagcga
aggaaaaccc
cgaagagcag
tgtttggcaa
atctggcecgga
acctgecttge
cggatgctat
tttctgecte
ctcttgteceg
acggctacgce
agccaattct
atctgecttcg
gtgagctgca
gagagaagat
gaggaaactc
acttcgagga
acttcgacaa
actttacagt
ctgeettett
gaaaggtcac
gcgtcgagat
tgctcaagat
aggacatcgt

agacatacgc

ccggetgggg

11400
11448

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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[5040] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[5041] ggactttctc aagtccgatg gctttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[5042] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gcecgacagett 2160
[5043] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggea ttctccagac 2220
[5044] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[5045] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[5046] gatgaagcga atcgaggaag gcatcaagga gctgggatcce cagattctca aggagcatcce 2400
[5047] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtceg 2460
[5048] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[5049] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[5050] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[5051] gaactactgg cgacagctge tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[5052] taccaaggcc gagcgaggeg gtctgteccga getcecgacaag getggettca tcaagegtca 2760
[5053] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[5054] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[5055] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[5056] ttaccaccat gcccacgatg cttacctcaa cgccgtegtt ggecactgege tcatcaagaa 3000
[5057] ataccccaag ctcgaaagcg agttcgttta cggecgattac aaggtctacg acgttcgaaa 3060
[5058] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttactce 3120
[5059] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[5060] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[5061] tgcaaccgtg cgaaaggttc tgtcgatgece tcaggtcaac atcgtcaaga aaaccgaggt 3300
[5062] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[5063] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattcte ctaccgtege 3420
[5064] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaage tcaagtcegt 3480
[5065] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[5066] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[5067] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctcgecteeg ctggegaget 3660
[5068] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[5069] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[5070] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[5071] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[5072] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[5073] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[5074] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[5075] cgacctgtct cagcttggtg gegactccag ageccgatccc aagaaaaage gaaaggtcta 4140
[5076] agcggeccgea agtgtggatg gggaagtgag tgecccggtte tgtgtgcaca attggeaate 4200
[5077] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[5078] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[5079] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[5080] gctagtgcte ttactcgtac agtgtgcaat actgegtatc atagtctttg atgtatatcg 4440
[5081] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
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[5082] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gcccgettte cagtcegggaa 4560
[5083] acctgtcgtg ccagctgcat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[5084] ttgggegete ttecegettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[5085] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[5086] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt 4800
[5087] tgetggegtt tttccatagg ctccgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[5088] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[5089] ccctecgtgeg ctetectgtt cecgaccetge cgettacegg atacctgtee gectttetee 4980
[5090] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[5091] tcgttegete caagetggge tgtgtgecacg aacccceegt tcagceccgac cgetgegecet 5100
[5092] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggceag 5160
[5093] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgcectaca gagttcttga 5220
[5094] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[5095] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[5096] gtagcggtgg tttttttgtt tgcaagcage agattacgeg cagaaaaaaa ggatctcaag 5400
[5097] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[5098] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[5099] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[5100] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgecctgac 5640
[5101] tcceegtegt gtagataact acgatacggg agggettacc atctggecee agtgetgceaa 5700
[5102] tgataccgecg agacccacge tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[5103] gaagggccga gegeagaagt ggtcctgecaa ctttatcege ctccatccag tctattaatt 5820
[5104] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[5105] ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggettcatte agetceggtt 5940
[5106] cccaacgatc aaggcgagtt acatgatccc ccatgttgtg caaaaaageg gttagctcct 6000
[5107] tcggtectee gatcgttgtc agaagtaagt tggccgeagt gttatcactc atggttatgg 6060
[5108] cagcactgca taattctctt actgtcatge catccgtaag atgettttcet gtgactggtg 6120
[5109] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgeccgg 6180
[5110] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[5111] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcc agttcgatgt 6300
[5112] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[5113] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[5114] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[5115] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[5116] ttccececgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[5117] tggttacgecg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[5118] tcttecectte ctttetegee acgttegeeg gettteceeg tcaagetcta aatcggggge 6720
[5119] tccectttagg gttecgattt agtgetttac ggcacctcga ccccaaaaaa cttgattagg 6780
[5120] gtgatggttc acgtagtggg ccatcgecet gatagacggt ttttcgecet ttgacgttgg 6840
[5121] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[5122] cggtctattc ttttgattta taagggattt tgccgatttc ggecctattgg ttaaaaaatg 6960
[5123] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
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[5124] ttcgecattc aggetgegea actgttggga agggegatceg gtgegggeet cttegetatt 7080
[5125] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[5126] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[5127] cgaattgggt accgggccee ccctcgaggt cgatggtgtc gataagettg atatcgaatt 7260
[5128] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[5129] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[5130] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[5131] atagacagac tccatctgcc gectccaact gatgttctca atatttaagg ggtcatcteg 7500
[5132] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[5133] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[5134] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[5135] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[5136] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[5137] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[5138] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[5139] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[5140] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[5141] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[5142] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[5143] acataaaggt attttgattt aattttttgec ttaaattcaa tcccccctcg ttcagtgtca 8220
[5144] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[5145] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[5146] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[5147] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[5148] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[5149] agccgggtta ttggcgttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[5150] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[5151] cggatgctca atcgatcgec agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagce 8700
[5152] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgectatt 8760
[5153] tctagctcta aaacgagtaa cggtaacgac accggacgag cttactcgtt tcgtcctcac 8820
[5154] ggactcatca gcggtgttac gcatggttga tgtgtgttta attcaagaat gaatatagag 8880
[5155] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttgce 8940
[5156] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagettttt 9000
[5157] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[5158] cattgcgegg gegaatgggg tcgtgacteg tctcaaattc gagggegtge ctcaattegt 9120
[5159] gcceccgtgg cttttteceg cegtttecge cecgtttgea ccactgeage cgettetttg 9180
[5160] gttcggacac cttgetgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[5161] ccaacatgac atgagtgcgt gggccaagac acgttggcgs ggtcgcagte ggctcaatgg 9300
[5162] cccggaaaaa acgetgetgg agetggtteg gacgecagtee gecgeggegt atggatatcee 9360
[5163] gcaaggttcc atagcgccat tgecctecgt cggegtetat cccgecaacct taattaagtce 9420
[5164] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[5165] tgtacccage atctccgtat cgagaaacac aacaacatge cccattggac agatcatgeg 9540
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[5166] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[5167] aagctgaaca agcgctccat acttgcacge tctctatata cacagttaaa ttacatatcc 9660
[5168] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtateg 9720
[5169] cttggcctee tcaataggat ctcggttctg gecgtacaga cctcggecga caattatgat 9780
[5170] atccgttccg gtagacatga catcctcaac agttcggtac tgctgtccga gagegtcetee 9840
[5171] cttgtcgtca agacccaccc cgggggtcag aataageccag tcctcagagt cgeccttagg 9900
[5172] tcggttctgg gcaatgaage caaccacaaa ctcggggtcg gatcgggecaa getcaatggt 9960
[5173] ctgcttggag tactcgccag tggccagaga gcccttgcaa gacagetegg ccageatgag 10020
[5174] cagacctctg geccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[5175] ctcgtagtca gagacgtcct ccttettetg ttcagagaca gtttcctegg caccageteg 10140
[5176] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccactce 10200
[5177] ggcgattcgg tgacaccggt actggtgett gacagtgttg ccaatatctg cgaactttet 10260
[5178] gtcctcgaac aggaagaaac cgtgcttaag agcaagttcc ttgaggggga gcacagtgece 10320
[5179] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcc 10380
[5180] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[5181] gttggttttc ttggetgeca cgagettgag cactcgageg gcaaaggegg acttgtggac 10500
[5182] gttagctcga gcttcgtagg agggcatttt ggtggtgaag aggagactga aataaattta 10560
[5183] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[5184] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[5185] aagaacgtca atggctctct gggegtegee tttgecgaca aaaatgtgat catgatgaaa 10740
[5186] gccagcaatg acgttgcage tgatattgtt gtcggecaac cgegccgaaa acgeagetgt 10800
[5187] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[5188] ggagtcgtac tccaaaggcg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[5189] atcatctaag ggcctcaaaa ctacctcgga actgetgege tgatctggac accacagagg 10980
[5190] ttccgagcac tttaggttgc accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[5191] agcgtgtaca gtttgtctta acaaaaagtg agggcgctga ggtcgagecag ggtggtgtga 11100
[5192] cttgttatag cctttagagc tgcgaaageg cgtatggatt tggctcatca ggccagattg 11160
[5193] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atageccega 11220
[5194] caataggccg tggectcatt tttttgectt ccgecacattt ccattgeteg gtacccacac 11280
[5195] cttgcttcte ctgecacttge caaccttaat actggtttac attgaccaac atcttacaag 11340
[5196] cggggggctt gtctagggta tatataaaca gtggetctce caatcggttg ccagtctett 11400
[5197] ttttccttte tttccccaca gattcgaaat ctaaactaca catcacac 11448
[5198] <210> 152

[5199] <211> 11448

[5200] <212> DNA

[5201]  <213> A LF%I

[5202]  <220>

[5203] <223> pRF300

[5204]  <400> 152

[5205] catggacaag aaatactcca tcggcctgga cattggaacc aactctgteg getgggetgt 60
[5206] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatceg 120
[5207] acactccatc aagaaaaacc tcattggtge cctgttgttc gattctggeg agactgecga 180
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[5208] agctaccaga ctcaagcgaa ctgctcggeg acgttacacc cgacggaaga accgaatctg 240
[5209] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[5210] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[5211] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc atctccgaaa 420
[5212] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcg ctcectggcaca 480
[5213] catgatcaag tttcgaggtc atttcctcat cgagggegat ctcaatcccg acaacagega 540
[5214] tgtggacaag ctgttcattc agctcgttca gacctacaac cagectgttcg aggaaaaccc 600
[5215] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagageag 660
[5216] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[5217] cctcattgee ctttetettg gtctcacacc caacttcaag tccaacttcg atctggegga 780
[5218] ggacgccaag ctccagetgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[5219] acagattgge gatcagtacg ccgacctgtt tctcgetgee aagaaccttt cggatgcetat 900
[5220] tctcttgtct gacattctge gagtcaacac cgagatcaca aaggctccee tttetgecte 960
[5221] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgteeg 1020
[5222] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacgce 1080
[5223] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[5224] cgagaagatg gacggaaccg aggaactgct tgtcaagctc aatcgagagg atctgctteg 1200
[5225] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagectgea 1260
[5226] cgccattctt cgacgtcagg aagacttcta cccctttctc aaggacaacc gagagaagat 1320
[5227] cgagaagatt cttacctttc gaatccccta ctatgttggt cctecttgeca gaggaaactce 1380
[5228] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[5229] agtcgtggac aagggtgcct ctgecacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[5230] gaatctgccc aacgagaagg ttcttcccaa geattcgetg ctctacgagt actttacagt 1560
[5231] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagce ctgecttett 1620
[5232] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[5233] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[5234] ttccggagtt gaggaccgat tcaacgcctc tttgggecacc tatcacgatc tgctcaagat 1800
[5235] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[5236] gctcactett accctgttcg aagatcggga gatgatcgag gaacgactca agacatacge 1920
[5237] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[5238] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[5239] ggactttctc aagtccgatg gctttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[5240] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gcecgacagett 2160
[5241] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggea ttctccagac 2220
[5242] tgtcaaggtt gtcgacgage tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[5243] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[5244] gatgaagcga atcgaggaag gcatcaagga gctgggatcce cagattctca aggagcatce 2400
[5245] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[5246] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacca 2520
[5247] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[5248] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[5249] gaactactgg cgacagctge tcaacgccaa getcattacc cagegaaagt tcgacaatct 2700
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[5250] taccaaggcc gagcgaggeg gtctgtecga getcgacaag getggettca tcaagegtca 2760
[5251] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[5252] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[5253] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[5254] ttaccaccat gcccacgatg cttacctcaa cgeegtegtt ggcactgege tcatcaagaa 3000
[5255] ataccccaag ctcgaaageg agttcgttta cggegattac aaggtctacg acgttcgaaa 3060
[5256] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[5257] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[5258] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[5259] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[5260] tcagactggc ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[5261] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattcte ctaccgtege 3420
[5262] ctattccgtg cttgtegttg cgaaggtcga gaagggcaag tccaaaaage tcaagtcegt 3480
[5263] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[5264] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[5265] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctecgectecg ctggegaget 3660
[5266] gcagaaggga aacgagcttg ccttgccttc gaagtacgtc aactttctct atctggette 3720
[5267] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[5268] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[5269] catcctgget gatgccaact tggacaaggt gctctctgee tacaacaage atcgggacaa 3900
[5270] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[5271] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[5272] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[5273] cgacctgtct cagecttggtg gegactccag agecgatcce aagaaaaage gaaaggtcta 4140
[5274] agcggccgeca agtgtggatg gggaagtgag tgcccggtte tgtgtgeaca attggcaatce 4200
[5275] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[5276] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[5277] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[5278] gctagtgete ttactcgtac agtgtgcaat actgecgtatc atagtctttg atgtatateg 4440
[5279] tattcattca tgttagttge gtacgagccg gaagcataaa gtgtaaagcc tggggtgect 4500
[5280] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gcccgettte cagtcegggaa 4560
[5281] acctgtcgtg ccagctgcat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[5282] ttgggegete ttecgettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[5283] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[5284] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt 4800
[5285] tgetggegtt tttccatagg ctcecgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[5286] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggecgtttcce cctggaaget 4920
[5287] ccctegtgeg ctetcetgtt ccgacectge cgettaccgg atacctgtee gectttetee 4980
[5288] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[5289] tcgttcgete caagectggge tgtgtgecacg aacccceeecgt tcagceccgac cgetgegecet 5100
[5290] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[5291] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
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[5292] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[5293] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg 5340
[5294] gtagcggtgg tttttttgtt tgcaagcage agattacgecg cagaaaaaaa ggatctcaag 5400
[5295] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[5296] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[5297] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[5298] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[5299] tcceegtegt gtagataact acgatacggg agggcettacc atctggecee agtgctgcaa 5700
[5300] tgataccgcg agacccacgce tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[5301] gaagggccga gcgeagaagt ggtcctgeaa ctttatcege ctccatccag tctattaatt 5820
[5302] gttgcecggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[5303] ttgctacagg catcgtggtg tcacgectcegt cgtttggtat ggettcatte agetceggtt 5940
[5304] cccaacgatc aaggcgagtt acatgatcce ccatgttgtg caaaaaageg gttagctect 6000
[5305] tcggtectee gatcgttgtc agaagtaagt tggecgecagt gttatcactc atggttatgg 6060
[5306] cagcactgca taattctctt actgtcatgc catccgtaag atgcttttct gtgactggtg 6120
[5307] agtactcaac caagtcattc tgagaatagt gtatgcggcg accgagttge tcttgecegg 6180
[5308] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[5309] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcc agttcgatgt 6300
[5310] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[5311] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[5312] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[5313] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[5314] ttcccecgaaa agtgecacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[5315] tggttacgcg cagcgtgacc gectacacttg ccagegecet agegeceget cctttegett 6660
[5316] tcttcecette ctttetegee acgttegecg getttececcg tcaagetcta aatcggggge 6720
[5317] tccctttagg gttccgattt agtgetttac ggecacctcga ccccaaaaaa cttgattagg 6780
[5318] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgecet ttgacgttgg 6840
[5319] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[5320] cggtctattc ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[5321] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[5322] ttcgecattc aggetgegea actgttggga agggegatceg gtgegggeet cttegetatt 7080
[5323] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[5324] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[5325] cgaattgggt accgggccee ccctecgaggt cgatggtgtc gataagettg atatcgaatt 7260
[5326] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[5327] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[5328] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[5329] atagacagac tccatctgcc gcctccaact gatgttctca atatttaagg ggtcatctceg 7500
[5330] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[5331] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[5332] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[5333] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
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[5334] tgectaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[5335] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[5336] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[5337] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[5338] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[5339] agtggcaatc aaaaagcttc tctggtgtgc ttctcgtatt tatttttatt ctaatgatce 8100
[5340] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[5341] acataaaggt attttgattt aattttttge ttaaattcaa tccccccteg ttcagtgtca 8220
[5342] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[5343] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[5344] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[5345] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[5346] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[5347] agcecgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[5348] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[5349] cggatgctca atcgatcgee agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagc 8700
[5350] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[5351] tctagctcta aaaccgaage tgaaggtgac caaggacgag cttactcgtt tcgtcctcac 8820
[5352] ggactcatca gcctggttac gcatggttga tgtgtgttta attcaagaat gaatatagag 8880
[5353] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttge 8940
[5354] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagettttt 9000
[5355] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[56356] cattgcgegg gegaatgggg tegtgactcg tctcaaattc gagggegtge ctcaattegt 9120
[5357] geceeeegtgg cttttteeceg cegttteecge cecegtttgea ccactgeage cgettetttg 9180
[56358] gttcggacac cttgctgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[5359] ccaacatgac atgagtgcgt gggccaagac acgttggegg ggtcgeagte ggctcaatgg 9300
[5360] cccggaaaaa acgetgetgg agetggtteg gacgcecagtee geegeggegt atggatatcee 9360
[5361] gcaaggttcc atagcgccat tgeccteegt cggegtetat cccgeaacct taattaagte 9420
[5362] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[5363] tgtacccage atctccgtat cgagaaacac aacaacatgc cccattggac agatcatgeg 9540
[5364] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[5365] aagctgaaca agcgctccat acttgcacge tctctatata cacagttaaa ttacatatcc 9660
[5366] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtatceg 9720
[5367] cttggectee tcaataggat ctcggttetg gecgtacaga cctecggecga caattatgat 9780
[5368] atccgttccg gtagacatga catcctcaac agttcggtac tgetgtccga gagegtcetee 9840
[5369] cttgtcgtca agacccaccc cgggggtcag aataagccag tcctcagagt cgecccttagg 9900
[5370] tcggttctgg gcaatgaage caaccacaaa ctcggggtcg gatcgggecaa gcectcaatggt 9960
[5371] ctgcttggag tactcgccag tggccagaga gecccttgcaa gacagetegg ccageatgag 10020
[5372] cagacctctg geccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[56373] ctcgtagtca gagacgtcct ccttettetg ttcagagaca gtttcctegg caccageteg 10140
[5374] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccacte 10200
[5375] ggcgattcgg tgacaccggt actggtgett gacagtgttg ccaatatctg cgaactttet 10260
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[5376] gtcctcgaac aggaagaaac cgtgcttaag agcaagttcc ttgaggggga gcacagtgece 10320
[5377] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcc 10380
[5378] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[5379] gttggttttc ttggctgcca cgagettgag cactcgageg gcaaaggegg acttgtggac 10500
[5380] gttagctcga gettcgtagg agggecatttt ggtggtgaag aggagactga aataaattta 10560
[5381] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[5382] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[5383] aagaacgtca atggctctct gggegtegee tttgecgaca aaaatgtgat catgatgaaa 10740
[5384] gccagcaatg acgttgcage tgatattgtt gtcggecaac cgegecgaaa acgeagetgt 10800
[5385] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[5386] ggagtcgtac tccaaaggcg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[5387] atcatctaag ggcctcaaaa ctacctcgga actgectgege tgatctggac accacagagg 10980
[5388] ttccgagcac tttaggttge accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[5389] agcgtgtaca gtttgtctta acaaaaagtg agggecgetga ggtcgagecag ggtggtgtga 11100
[5390] cttgttatag cctttagagc tgcgaaageg cgtatggatt tggctcatca ggccagattg 11160
[5391] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atageccega 11220
[5392] caataggccg tggectcatt tttttgectt cegeacattt ccattgetcg gtacccacac 11280
[5393] cttgcttete ctgecacttge caaccttaat actggtttac attgaccaac atcttacaag 11340
[5394] cggggggctt gtctagggta tatataaaca gtggctctce caatcggttg ccagtctett 11400
[5395] ttttccttte tttccccaca gattcgaaat ctaaactaca catcacac 11448
[6396]  <210> 153

[6397] <211> 11448

[5398]  <212> DNA

[6399]1 <213> ANTF41

[5400]  <220>

[5401] <223> pRF339

[5402]  <400> 153

[5403] catggacaag aaatactcca tcggcctgge cattggaacc aactctgtecg getgggetgt 60
[5404] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatcg 120
[5405] acactccatc aagaaaaacc tcattggtgce cctgttgttc gattctggeg agactgecga 180
[5406] agctaccaga ctcaagcgaa ctgctcggeg acgttacacc cgacggaaga accgaatctg 240
[5407] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[5408] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[5409] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgcgaaa 420
[5410] gaaactcgtc gattccaccg acaaggcgga tctcagactt atctacctcecg ctctggcaca 480
[5411] catgatcaag tttcgaggtc atttcctcat cgagggegat ctcaatcccg acaacagcega 540
[5412] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccc 600
[5413] catcaatgcc tccggagtcg atgcaaagge catcttgtet gectcgactet cgaagagcag 660
[5414] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[5415] cctcattgee ctttctettg gtctcacace caacttcaag tccaacttcg atctggegga 780
[5416] ggacgccaag ctccagetgt ccaaggacac ctacgacgat gacctcgaca acctgettge 840
[5417] acagattggce gatcagtacg ccgacctgtt tctcgetgece aagaaccttt cggatgcetat 900
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[5418] tctettgtet gacattctge gagtcaacac cgagatcaca aaggctcccee tttctgecte 960
[5419] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
[5420] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[5421] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[5422] cgagaagatg gacggaaccg aggaactget tgtcaagctc aatcgagagg atctgetteg 1200
[5423] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagetgea 1260
[5424] cgccattett cgacgtcagg aagacttcta cccctttecte aaggacaacc gagagaagat 1320
[5425] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactc 1380
[5426] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[5427] agtcgtggac aagggtgect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[5428] gaatctgcce aacgagaagg ttcttcccaa gecattcgetg ctctacgagt actttacagt 1560
[5429] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagce ctgecttett 1620
[5430] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[5431] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[5432] ttccggagtt gaggaccgat tcaacgcctc tttgggecacc tatcacgatc tgctcaagat 1800
[5433] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[5434] gctcactctt accctgttcg aagatcggga gatgatcgag gaacgactca agacatacgce 1920
[5435] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[5436] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[5437] ggactttctc aagtccgatg getttgecaa ccgaaacttc atgcagectca ttcacgacga 2100
[5438] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[5439] gcacgaacat attgccaacc tggectggttc gccagccatc aagaaaggceca ttctccagac 2220
[5440] tgtcaaggtt gtcgacgagc tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[5441] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
[5442] gatgaagcga atcgaggaag gcatcaagga gctgggatce cagattctca aggagcatcce 2400
[5443] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[5444] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacge 2520
[5445] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[5446] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[5447] gaactactgg cgacagctgce tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[5448] taccaaggcc gagcgaggeg gtctgtecga getcgacaag getggettca tcaagegtca 2760
[5449] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[5450] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtc 2880
[5451] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[5452] ttaccaccat gcccacgatg cttacctcaa cgeegtegtt ggecactgege tcatcaagaa 3000
[5453] ataccccaag ctcgaaagcg agttcgttta cggcgattac aaggtctacg acgttcgaaa 3060
[5454] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[5455] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[5456] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[5457] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[5458] tcagactggc ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[5459] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattcte ctaccgtege 3420
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[5460] ctattccgtg cttgtegttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccegt 3480
[5461] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[5462] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[5463] gtactctctg ttcgaactgg agaacggtcg aaagegtatg ctcgectceg ctggegaget 3660
[5464] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[5465] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[5466] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[5467] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[5468] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[5469] tcctgecaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[5470] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[5471] cgacctgtet cagettggtg gegactccag ageccgatccc aagaaaaage gaaaggtcta 4140
[5472] agcggccgea agtgtggatg gggaagtgag tgeccggtte tgtgtgeaca attggcaatce 4200
[5473] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[5474] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[5475] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[5476] gctagtgctc ttactcgtac agtgtgcaat actgcgtatc atagtctttg atgtatatcg 4440
[5477] tattcattca tgttagttge gtacgagccg gaagcataaa gtgtaaagece tggggtgect 4500
[5478] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact gecegettte cagtcgggaa 4560
[5479] acctgtcgtg ccagcetgecat taatgaatcg gccaacgege ggggagagge ggtttgegta 4620
[5480] ttgggegete tteegettee tegetcactg actecgetgeg cteggtegtt cggetgegge 4680
[5481] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[5482] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[5483] tgetggegtt tttccatagg ctccegeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[5484] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[5485] ccctegtgeg cteteetgtt cegacectge cgettaccgg atacctgtee gectttetee 4980
[5486] cttcgggaag cgtggegett tctcataget cacgetgtag gtatctcagt tcggtgtagg 5040
[5487] tcgttcgete caagectggge tgtgtgcacg aaccccccgt tcageccgac cgetgegecet 5100
[5488] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggceag 5160
[5489] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgcectaca gagttcttga 5220
[5490] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[5491] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgcetg 5340
[5492] gtagcggtgg tttttttgtt tgcaagcage agattacgcg cagaaaaaaa ggatctcaag 5400
[5493] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[5494] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[5495] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[5496] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[5497] tccecegtegt gtagataact acgatacggg agggettacc atctggecce agtgetgeaa 5700
[5498] tgataccgecg agacccacge tcaccggetce cagatttatc agcaataaac cagccagcecg 5760
[5499] gaagggccga gecgeagaagt ggtcctgecaa ctttatcege ctccatccag tctattaatt 5820
[5500] gttgccggga agcectagagta agtagttcge cagttaatag tttgecgcaac gttgttgeca 5880
[5501] ttgctacagg catcgtggtg tcacgetegt cgtttggtat ggettcatte agetceggtt 5940
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[5502] cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaageg gttagctcect 6000
[5503] tcggtectee gatcgttgtc agaagtaagt tggccgeagt gttatcactc atggttatgg 6060
[5504] cagcactgca taattctctt actgtcatge catccgtaag atgettttct gtgactggtg 6120
[5505] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgcccgg 6180
[5506] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[5507] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[5508] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[5509] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[5510] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[5511] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[56512] ttcccecgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[5513] tggttacgeg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[5514] tctteceette ctttetegee acgttecgeeg gettteceeg tcaagetcta aatcggggge 6720
[5515] tccetttagg gtteccgattt agtgectttac ggecacctcga ccccaaaaaa cttgattagg 6780
[5516] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgecct ttgacgttgg 6840
[5517] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[5518] cggtctattc ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg 6960
[5519] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[5520] ttcgecatte aggetgegea actgttggga agggegateg gtgegggeet cttegetatt 7080
[5521] acgccagctg gcgaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 7140
[5522] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[5523] cgaattgggt accgggecce ccctecgaggt cgatggtgte gataagettg atatcgaatt 7260
[5524] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgec 7320
[5525] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[5526] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[5527] atagacagac tccatctgcc gcctccaact gatgttctca atatttaagg ggtcatctcg 7500
[5528] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[5529] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[5530] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[5531] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[5532] tgecctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[5533] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[5534] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[5535] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[5536] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[5537] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatcc 8100
[5538] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[5539] acataaaggt attttgattt aattttttgc ttaaattcaa tccccccteg ttcagtgtca 8220
[5540] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[5541] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[5542] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[5543] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
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[5544] ttgttttttt tttttctaat gattcattac cgectatgtat acctacttgt acttgtagta 8520
[5545] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[5546] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[5547] cggatgctca atcgatcgec agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagce 8700
[5548] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[5549] tctagctcta aaactagaac cgtactgaaa ctgagacgag cttactcgtt tcgtcctcac 8820
[5550] ggactcatca gtcagtttac gcatggttga tgtgtgttta attcaagaat gaatatagag 8880
[5551] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttge 8940
[5552] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagettttt 9000
[5553] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[5554] cattgcgegg gegaatgggg tcgtgacteg tctcaaattc gagggegtge ctcaattegt 9120
[5555] gceeeegtgg cttttteceg cegttteege cececgtttgea ccactgeage cgettetttg 9180
[5556] gttcggacac cttgctgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[5557] ccaacatgac atgagtgcgt gggccaagac acgttggegg ggtcecgecagtc ggectcaatgg 9300
[5558] cccggaaaaa acgctgetgg agetggtteg gacgecagtce gecgeggegt atggatatcece 9360
[5559] gcaaggttcc atagegecat tgecccteegt cggegtetat ccegeaacct taattaagte 9420
[5560] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[5561] tgtacccagec atctccgtat cgagaaacac aacaacatgc cccattggac agatcatgceg 9540
[5562] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[5563] aagctgaaca agcgctccat acttgcacge tctctatata cacagttaaa ttacatatcc 9660
[5564] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtatcg 9720
[5565] cttggectee tcaataggat ctcggttctg gecgtacaga ccteggecga caattatgat 9780
[56566] atccgttccg gtagacatga catcctcaac agttcggtac tgetgtccga gagegtctec 9840
[5567] cttgtcgtca agacccacce cgggggtcag aataagccag tcctcagagt cgeccttagg 9900
[5568] tcggttctgg gcaatgaagc caaccacaaa ctcggggtcg gatcgggcecaa gctcaatggt 9960
[5569] ctgcttggag tactcgccag tggccagaga geccttgeaa gacagetegg ccageatgag 10020
[5570] cagacctctg geccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[5571] ctcgtagtca gagacgtcct ccttcttectg ttcagagaca gtttcctegg caccageteg 10140
[5572] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccacte 10200
[5573] ggcgattcgg tgacaccggt actggtgctt gacagtgttg ccaatatctg cgaactttcet 10260
[5574] gtcctcgaac aggaagaaac cgtgcttaag agcaagttcce ttgaggggga gcacagtgece 10320
[5575] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcce 10380
[5576] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[5577] gttggttttc ttggctgcca cgagettgag cactcgageg gcaaaggcegg acttgtggac 10500
[5578] gttagctcga gettcgtagg agggecatttt ggtggtgaag aggagactga aataaattta 10560
[5579] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[5580] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[5581] aagaacgtca atggctctct gggegtegee tttgccgaca aaaatgtgat catgatgaaa 10740
[5582] gccagcaatg acgttgecage tgatattgtt gtcggccaac cgegecgaaa acgcagetgt 10800
[5583] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[5584] ggagtcgtac tccaaaggcg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[5585] atcatctaag ggcctcaaaa ctacctcgga actgetgege tgatctggac accacagagg 10980
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[5586] ttccgagcac tttaggttge accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[5587] agcgtgtaca gtttgtctta acaaaaagtg agggcgctga ggtcgagcag ggtggtgtga 11100
[5588] cttgttatag cctttagagc tgcgaaageg cgtatggatt tggctcatca ggccagattg 11160
[5589] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atagccccga 11220
[5590] caataggccg tggectcatt tttttgeett ccgcacattt ccattgetcg gtacccacac 11280
[5591] cttgcttete ctgcacttge caaccttaat actggtttac attgaccaac atcttacaag 11340
[5592] cggggggctt gtctagggta tatataaaca gtggctctcee caatcggttg ccagtectett 11400
[5593] ttttccttte tttccccaca gattcgaaat ctaaactaca catcacac 11448
[6594] <210> 154

[6595]  <211> 11448

[6596]  <212> DNA

[5597] <213> A TJ¥3

[5598]  <220>

[5599] <223> pRF341

[5600]  <400> 154

[5601] catggacaag aaatactcca tcggcctgge cattggaacc aactctgtcg getgggetgt 60
[5602] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatcg 120
[5603] acactccatc aagaaaaacc tcattggtgce cctgttgttc gattctggeg agactgecga 180
[5604] agctaccaga ctcaagcgaa ctgctcecggeg acgttacacc cgacggaaga accgaatctg 240
[5605] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcatcg 300
[5606] actggaggaa tccttccteg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[5607] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgcgaaa 420
[5608] gaaactcgtc gattccaccg acaaggegga tctcagactt atctacctcg ctctggecaca 480
[5609] catgatcaag tttcgaggtc atttcctcat cgagggecgat ctcaatcccg acaacagega 540
[5610] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccc 600
[5611] catcaatgcc tccggagtcg atgcaaagge catcttgtct getcgactct cgaagagceag 660
[5612] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[5613] cctcattgee ctttectettg gtctcacacce caacttcaag tccaacttcg atctggegga 780
[5614] ggacgccaag ctccagectgt ccaaggacac ctacgacgat gacctcgaca acctgecttge 840
[5615] acagattgge gatcagtacg ccgacctgtt tctcgetgece aagaaccttt cggatgetat 900
[5616] tctettgtet gacattctge gagtcaacac cgagatcaca aaggctcccee tttctgecte 960
[5617] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgtceg 1020
[5618] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[5619] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[5620] cgagaagatg gacggaaccg aggaactget tgtcaagctc aatcgagagg atctgetteg 1200
[5621] gaagcaacga accttcgaca acggcagcat tcctcatcag atccacctcg gtgagctgea 1260
[5622] cgccattctt cgacgtcagg aagacttcta cccctttctc aaggacaacc gagagaagat 1320
[5623] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgcca gaggaaactce 1380
[5624] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[5625] agtcgtggac aagggtgect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[5626] gaatctgcce aacgagaagg ttcttcccaa gecattcgetg ctctacgagt actttacagt 1560
[5627] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
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[5628] gtctggecgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[5629] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gecgtcgagat 1740
[5630] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[5631] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[5632] gctcactcett accctgttcg aagatcggga gatgatcgag gaacgactca agacatacge 1920
[5633] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[5634] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[5635] ggactttctc aagtccgatg gectttgecaa ccgaaacttc atgcagetca ttcacgacga 2100
[5636] ttctcttacc ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gecgacagett 2160
[5637] gcacgaacat attgccaacc tggctggttc gccagccatc aagaaaggca ttctccagac 2220
[5638] tgtcaaggtt gtcgacgagc tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[5639] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagagceg 2340
[5640] gatgaagcga atcgaggaag gcatcaagga gectgggatce cagattctca aggagcatcce 2400
[5641] cgtcgagaac actcaactgc agaacgagaa gectgtatctc tactatctge agaatggteg 2460
[5642] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacgce 2520
[5643] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatce 2580
[5644] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[5645] gaactactgg cgacagctgce tcaacgccaa gctcattacc cagcgaaagt tcgacaatct 2700
[5646] taccaaggcc gagcgaggeg gtetgteega getcgacaag getggettca tcaagegtca 2760
[5647] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[5648] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtce 2880
[5649] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[5650] ttaccaccat gcccacgatg cttacctcaa cgcegtegtt ggcactgege tcatcaagaa 3000
[5651] ataccccaag ctcgaaageg agttcgttta cggegattac aaggtctacg acgttcgaaa 3060
[5652] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[5653] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[5654] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[5655] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[5656] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[5657] cgctcgaaag aaagactggg atcccaagaa atacggtggc ttcgattctc ctaccgtcge 3420
[5658] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaagce tcaagtccegt 3480
[5659] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[5660] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[5661] gtactctctg ttcgaactgg agaacggtcg aaagegtatg ctcgectceg ctggegaget 3660
[5662] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[5663] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[5664] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[5665] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[5666] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[5667] tcctgcaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[5668] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[5669] cgacctgtct cagcttggtg gcgactccag agecgatcce aagaaaaage gaaaggtcta 4140
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[5670] agcggecgea agtgtggatg gggaagtgag tgeccggtte tgtgtgecaca attggeaate 4200
[5671] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[5672] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[5673] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[5674] gctagtgete ttactcgtac agtgtgcaat actgecgtatc atagtctttg atgtatatcg 4440
[5675] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[5676] aatgagtgag ctaactcaca ttaattgcgt tgcgctcact geccgettte cagtcgggaa 4560
[5677] acctgtcgtg ccagctgecat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[5678] ttgggegete ttecegettee tegetcactg actecgetgeg cteggtegtt cggetgegge 4680
[5679] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[5680] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[5681] tgetggegtt tttccatagg ctccgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
[5682] gtcagaggtg gcgaaacceg acaggactat aaagatacca ggegtttcee cctggaaget 4920
[5683] ccctegtgeg ctetectgtt cecgaccetge cgettaccgg atacctgtee gectttetec 4980
[5684] cttcgggaag cgtggegett tctcataget cacgectgtag gtatctcagt tcggtgtagg 5040
[5685] tcgttegete caagetggge tgtgtgecacg aaccccccegt tcageccgac cgetgegecet 5100
[5686] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[5687] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[5688] agtggtggcc taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[5689] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[5690] gtagcggtgg tttttttgtt tgcaagcage agattacgcg cagaaaaaaa ggatctcaag 5400
[5691] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[5692] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[5693] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[5694] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac 5640
[5695] tcccegtegt gtagataact acgatacggg agggcttace atctggecce agtgetgeaa 5700
[5696] tgataccgcg agacccacgce tcaccggetc cagatttatc agcaataaac cagccagcecg 5760
[5697] gaagggccga gecgcecagaagt ggtcctgecaa ctttatccge cteccatccag tctattaatt 5820
[5698] gttgccggga agctagagta agtagttcge cagttaatag tttgegcaac gttgttgeca 5880
[5699] ttgctacagg catcgtggtg tcacgetcegt cgtttggtat ggettcatte agetceggtt 5940
[5700] cccaacgatc aaggcgagtt acatgatccce ccatgttgtg caaaaaageg gttagctcct 6000
[5701] tcggtectee gatcgttgtc agaagtaagt tggeccgeagt gttatcactc atggttatgg 6060
[5702] cagcactgca taattctctt actgtcatge catccgtaag atgecttttct gtgactggtg 6120
[5703] agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tcttgcccgg 6180
[5704] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[5705] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatcc agttcgatgt 6300
[5706] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[5707] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt 6420
[5708] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[5709] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[5710] ttcccecgaaa agtgeccacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[5711] tggttacgcg cagegtgace getacacttg ccagegecet agegeceget cetttegett 6660
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[5712] tctteecette ctttetegee acgttegecg gettteceeg tcaagetcta aatcggggge 6720
[5713] tccetttagg gtteccgattt agtgetttac ggecacctcga ccccaaaaaa cttgattagg 6780
[5714] gtgatggttc acgtagtggg ccatcgeect gatagacggt ttttecgecct ttgacgttgg 6840
[5715] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[5716] cggtctattc ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[5717] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[5718] ttcgecatte aggetgegea actgttggga agggegatcg gtgegggeet cttegetatt 7080
[5719] acgccagctg gcgaaagggg gatgtgctge aaggcgatta agttgggtaa cgccagggtt 7140
[5720] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[5721] cgaattgggt accgggccee ccctcgaggt cgatggtgte gataagettg atatcgaatt 7260
[5722] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgcec 7320
[5723] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
[5724] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[5725] atagacagac tccatctgcc gectccaact gatgttctca atatttaagg ggtcatcteg 7500
[5726] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[5727] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[5728] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[5729] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[5730] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[5731] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[5732] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[5733] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[5734] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[5735] agtggcaatc aaaaagcttc tctggtgtge ttctcgtatt tatttttatt ctaatgatce 8100
[5736] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[5737] acataaaggt attttgattt aattttttgc ttaaattcaa tccccccteg ttcagtgtca 8220
[5738] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[5739] aatcgtattt ccaggttaga cgttccgcag aatctagaat gecggtatgeg gtacattgtt 8340
[5740] cttcgaacgt aaaagttgcg ctccctgaga tattgtacat ttttgetttt acaagtacaa 8400
[5741] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[5742] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[5743] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[5744] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[5745] cggatgctca atcgatcgec agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagce 8700
[5746] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[5747] tctagctcta aaacgagtaa cggtaacgac accggacgag cttactcgtt tcgtcctcac 8820
[5748] ggactcatca gcggtgttac gcatggttga tgtgtgttta attcaagaat gaatatagag 8880
[5749] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttge 8940
[5750] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagettttt 9000
[5751] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[5752] cattgcgegg gegaatgggg tcgtgacteg tctcaaattc gagggegtge ctcaattegt 9120
[5753] gccceegtgg ctttttcceg cegtttecge cccgtttgea ccactgeage cgettetttg 9180
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[5754] gttcggacac cttgetgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[5755] ccaacatgac atgagtgcgt gggccaagac acgttggegg ggtcgcagte ggctcaatgg 9300
[5756] cccggaaaaa acgetgetgg agetggtteg gacgcagtece geegeggegt atggatatcece 9360
[5757] gcaaggttcc atagcgccat tgccctccgt cggegtctat cccgecaacct taattaagtce 9420
[5758] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[5759] tgtacccage atctccgtat cgagaaacac aacaacatge cccattggac agatcatgeg 9540
[5760] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[5761] aagctgaaca agcgctccat acttgcacge tctctatata cacagttaaa ttacatatcc 9660
[5762] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtatceg 9720
[5763] cttggcctee tcaataggat ctecggttctg gecgtacaga ccteggecga caattatgat 9780
[5764] atccgttccg gtagacatga catcctcaac agttcggtac tgctgtccga gagegtctece 9840
[5765] cttgtcgtca agacccacce cgggggtcag aataagccag tcctcagagt cgeccttagg 9900
[5766] tcggttctgg gecaatgaage caaccacaaa ctcggggtceg gatcgggeaa getcaatggt 9960
[5767] ctgcttggag tactcgcecag tggccagaga geccttgecaa gacagetcgg ccagecatgag 10020
[5768] cagacctctg gccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[5769] ctcgtagtca gagacgtcct ccttecttetg ttcagagaca gtttcctegg caccageteg 10140
[5770] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccacte 10200
[5771] ggcgattcgg tgacaccggt actggtgett gacagtgttg ccaatatctg cgaactttet 10260
[5772] gtcctcgaac aggaagaaac cgtgcttaag agcaagttcc ttgaggggga gcacagtgec 10320
[5773] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcc 10380
[5774] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[5775] gttggtttte ttggetgeca cgagettgag cactcgageg gcaaaggegg acttgtggac 10500
[5776] gttagctcga gcttcgtagg agggcatttt ggtggtgaag aggagactga aataaattta 10560
[5777] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[5778] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[5779] aagaacgtca atggctctct gggcgtegee tttgecgaca aaaatgtgat catgatgaaa 10740
[5780] gccagcaatg acgttgcecage tgatattgtt gtcggccaac cgegecgaaa acgcagetgt 10800
[5781] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[5782] ggagtcgtac tccaaaggcg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[5783] atcatctaag ggcctcaaaa ctacctcgga actgctgege tgatctggac accacagagg 10980
[5784] ttccgagcac tttaggttge accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[5785] agcgtgtaca gtttgtctta acaaaaagtg agggcgctga ggtcgagcag ggtggtgtga 11100
[5786] cttgttatag cctttagagc tgcgaaagcg cgtatggatt tggctcatca ggccagattg 11160
[5787] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atagccccga 11220
[5788] caataggccg tggectcatt tttttgeett ccgcacattt ccattgetcg gtacccacac 11280
[5789] cttgcttcte ctgcacttge caaccttaat actggtttac attgaccaac atcttacaag 11340
[5790] cgggggectt gtectagggta tatataaaca gtggctctce caatcggttg ccagtetett 11400
[5791] ttttccttte tttccccaca gattcgaaat ctaaactaca catcacac 11448
[6792] <210> 155

[6793] <211> 11448

[6794] <212> DNA

[5795] <213> ATLF4I
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[5796]  <220>

[56797] <223> pRF343

[5798]  <400> 155

[5799] catggacaag aaatactcca tcggcctgge cattggaacc aactctgtcg getgggetgt 60
[5800] catcaccgac gagtacaagg tgccctccaa gaaattcaag gtcctcggaa acaccgatceg 120
[5801] acactccatc aagaaaaacc tcattggtgc cctgttgttc gattctggeg agactgecega 180
[5802] agctaccaga ctcaagcgaa ctgctcggeg acgttacacc cgacggaaga accgaatctg 240
[5803] ctacctgcag gagatctttt ccaacgagat ggccaaggtg gacgattcgt tctttcateg 300
[5804] actggaggaa tccttcctcg tcgaggaaga caagaaacac gagcgtcatc ccatctttgg 360
[5805] caacattgtg gacgaggttg cttaccacga gaagtatcct accatctacc acctgcgaaa 420
[5806] gaaactcgtc gattccaccg acaaggegga tctcagactt atctacctcg ctctggeaca 480
[5807] catgatcaag tttcgaggtc atttcctcat cgagggcgat ctcaatcccg acaacagcga 540
[5808] tgtggacaag ctgttcattc agctcgttca gacctacaac cagctgttcg aggaaaaccce 600
[5809] catcaatgcc tccggagtcg atgcaaagge catcttgtcet getcgactct cgaagagcag 660
[5810] acgactggag aacctcattg cccaacttcc tggcgagaaa aagaacggac tgtttggcaa 720
[5811] cctcattgee ctttetettg gtctcacace caacttcaag tccaacttcg atctggegga 780
[5812] ggacgccaag ctccagctgt ccaaggacac ctacgacgat gacctcgaca acctgecttge 840
[5813] acagattggce gatcagtacg ccgacctgtt tctcgetgee aagaaccttt cggatgetat 900
[5814] tctecttgtet gacattctge gagtcaacac cgagatcaca aaggctcccee tttetgecte 960
[5815] catgatcaag cgatacgacg agcaccatca ggatctcaca ctgctcaagg ctcttgteeg 1020
[5816] acagcaactg cccgagaagt acaaggagat ctttttcgat cagtcgaaga acggctacge 1080
[5817] tggatacatc gacggcggag cctctcagga agagttctac aagttcatca agccaattct 1140
[5818] cgagaagatg gacggaaccg aggaactgct tgtcaagctc aatcgagagg atctgettceg 1200
[5819] gaagcaacga accttcgaca acggcagcat tcctcatcag atccaccteg gtgagetgea 1260
[5820] cgccattctt cgacgtcagg aagacttcta cccctttctc aaggacaacc gagagaagat 1320
[5821] cgagaagatt cttacctttc gaatccccta ctatgttggt cctcttgeca gaggaaactce 1380
[5822] tcgatttget tggatgactc gaaagtccga ggaaaccatc actccctgga acttcgagga 1440
[5823] agtcgtggac aagggtgcect ctgcacagtc cttcatcgag cgaatgacca acttcgacaa 1500
[5824] gaatctgccc aacgagaagg ttcttcccaa gecattcgetg ctctacgagt actttacagt 1560
[5825] ctacaacgaa ctcaccaaag tcaagtacgt taccgaggga atgcgaaagc ctgecttett 1620
[5826] gtctggcgaa cagaagaaag ccattgtcga tctcctgttc aagaccaacc gaaaggtcac 1680
[5827] tgttaagcag ctcaaggagg actacttcaa gaaaatcgag tgtttcgaca gcgtcgagat 1740
[5828] ttccggagtt gaggaccgat tcaacgcctc tttgggcacc tatcacgatc tgctcaagat 1800
[5829] tatcaaggac aaggattttc tcgacaacga ggaaaacgag gacattctgg aggacatcgt 1860
[5830] gctcactett accectgttcg aagatcggga gatgatcgag gaacgactca agacatacge 1920
[5831] tcacctgttc gacgacaagg tcatgaaaca actcaagcga cgtagataca ccggetgggg 1980
[5832] aagactttcg cgaaagctca tcaacggcat cagagacaag cagtccggaa agaccattct 2040
[5833] ggactttctc aagtccgatg gctttgecaa ccgaaacttc atgcagctca ttcacgacga 2100
[5834] ttctcttace ttcaaggagg acatccagaa ggcacaagtg tccggtcagg gegacagett 2160
[5835] gcacgaacat attgccaacc tggctggttc gccageccatc aagaaaggeca ttctccagac 2220
[5836] tgtcaaggtt gtcgacgagc tggtgaaggt catgggacgt cacaagcccg agaacattgt 2280
[5837] gatcgagatg gccagagaga accagacaac tcaaaagggt cagaaaaact cgcgagageg 2340
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[5838] gatgaagcga atcgaggaag gcatcaagga gctgggatcce cagattctca aggagcatcce 2400
[5839] cgtcgagaac actcaactgc agaacgagaa gctgtatctc tactatctge agaatggtcg 2460
[5840] agacatgtac gtggatcagg aactggacat caatcgtctc agcgactacg atgtggacge 2520
[5841] cattgtccct caatcctttc tcaaggacga ttctatcgac aacaaggtcc ttacacgatc 2580
[5842] cgacaagaac agaggcaagt cggacaacgt tcccagcgaa gaggtggtca aaaagatgaa 2640
[5843] gaactactgg cgacagctgc tcaacgccaa gctcattacc cagegaaagt tcgacaatct 2700
[5844] taccaaggcc gagcgaggeg gtctgtecga getcgacaag getggettca tcaagegtca 2760
[5845] actcgtcgag accagacaga tcacaaagca cgtcgcacag attctcgatt ctcggatgaa 2820
[5846] caccaagtac gacgagaacg acaagctcat ccgagaggtc aaggtgatta ctctcaagtce 2880
[5847] caaactggtc tccgatttcc gaaaggactt tcagttctac aaggtgcgag agatcaacaa 2940
[5848] ttaccaccat gcccacgatg cttacctcaa cgeccgtegtt ggecactgege tcatcaagaa 3000
[5849] ataccccaag ctcgaaagecg agttcgttta cggegattac aaggtctacg acgttcgaaa 3060
[5850] gatgattgcc aagtccgaac aggagattgg caaggctact gccaagtact tcttttacte 3120
[5851] caacatcatg aactttttca agaccgagat caccttggcc aacggagaga ttcgaaagag 3180
[5852] accacttatc gagaccaacg gcgaaactgg agagatcgtg tgggacaagg gtcgagactt 3240
[5853] tgcaaccgtg cgaaaggttc tgtcgatgec tcaggtcaac atcgtcaaga aaaccgaggt 3300
[5854] tcagactgge ggattctcca aggagtcgat tctgcccaag cgaaactccg acaagctcat 3360
[5855] cgctcgaaag aaagactggg atcccaagaa atacggtgge ttcgattctc ctaccgtege 3420
[5856] ctattccgtg cttgtcgttg cgaaggtcga gaagggcaag tccaaaaagc tcaagtccgt 3480
[5857] caaggagctg ctcggaatta ccatcatgga gcgatcgage ttcgagaaga atcccatcga 3540
[5858] cttcttggaa gccaagggtt acaaggaggt caagaaagac ctcattatca agctgcccaa 3600
[5859] gtactctctg ttcgaactgg agaacggtcg aaagcgtatg ctecgectecg ctggegaget 3660
[5860] gcagaaggga aacgagcttg ccttgecttc gaagtacgtc aactttctct atctggette 3720
[5861] tcactacgag aagctcaagg gttctcccga ggacaacgaa cagaagcaac tcttcgttga 3780
[5862] gcagcacaaa cattacctcg acgagattat cgagcagatt tccgagtttt cgaagcgagt 3840
[5863] catcctgget gatgccaact tggacaaggt getctctgee tacaacaage atcgggacaa 3900
[5864] acccattcga gaacaggcgg agaacatcat tcacctgttt actcttacca acctgggtge 3960
[5865] tcctgcaget ttcaagtact tcgataccac tatcgaccga aagcggtaca catccaccaa 4020
[5866] ggaggttctc gatgccacce tgattcacca gtccatcact ggectgtacg agacccgaat 4080
[5867] cgacctgtct cagcttggtg gegactccag agecgatcce aagaaaaage gaaaggtcta 4140
[5868] agcggecgea agtgtggatg gggaagtgag tgecccggtte tgtgtgecaca attggeaate 4200
[5869] caagatggat ggattcaaca cagggatata gcgagctacg tggtggtgeg aggatatage 4260
[5870] aacggatatt tatgtttgac acttgagaat gtacgataca agcactgtcc aagtacaata 4320
[5871] ctaaacatac tgtacatact catactcgta cccgggcaac ggtttcactt gagtgcagtg 4380
[5872] gctagtgete ttactcgtac agtgtgcaat actgecgtatc atagtctttg atgtatatcg 4440
[5873] tattcattca tgttagttgc gtacgagccg gaagcataaa gtgtaaagec tggggtgect 4500
[5874] aatgagtgag ctaactcaca ttaattgcgt tgcgectcact geccgettte cagtcgggaa 4560
[5875] acctgtcgtg ccagctgcat taatgaatcg gccaacgcge ggggagagge ggtttgegta 4620
[5876] ttgggegete tteegettee tecgetcactg actegetgeg cteggtegtt cggetgegge 4680
[5877] gagcggtatc agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg 4740
[5878] caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggecgegt 4800
[5879] tgetggegtt tttccatagg ctcecgeccee ctgacgagea tcacaaaaat cgacgctcaa 4860
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[5880] gtcagaggtg gcgaaacccg acaggactat aaagatacca ggegtttcce cctggaaget 4920
[5881] ccctegtgeg ctectectgtt cegaccetge cgettaccgg atacctgtee gectttetece 4980
[5882] cttcgggaag cgtggegett tctcataget cacgctgtag gtatctcagt tcggtgtagg 5040
[5883] tcgttegete caagetggge tgtgtgecacg aacccceegt tcageccgac cgetgegect 5100
[5884] tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag 5160
[5885] cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga 5220
[5886] agtggtggee taactacgge tacactagaa ggacagtatt tggtatctge getctgetga 5280
[5887] agccagttac cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgetg 5340
[5888] gtagcggtgg tttttttgtt tgcaagcage agattacgcg cagaaaaaaa ggatctcaag 5400
[5889] aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag 5460
[5890] ggattttggt catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat 5520
[5891] gaagttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct 5580
[5892] taatcagtga ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgectgac 5640
[5893] tcceegtegt gtagataact acgatacggg agggettacc atctggeccee agtgetgceaa 5700
[5894] tgataccgcg agacccacge tcaccggectc cagatttatc agcaataaac cagccagcecg 5760
[5895] gaagggccga gegeagaagt ggtcctgecaa ctttatcege ctccatccag tctattaatt 5820
[5896] gttgccggga agctagagta agtagttcge cagttaatag tttgecgecaac gttgttgeca 5880
[5897] ttgctacagg catcgtggtg tcacgctcgt cgtttggtat ggettcatte agetceggtt 5940
[5898] cccaacgatc aaggcgagtt acatgatccc ccatgttgtg caaaaaageg gttagctcct 6000
[5899] tcggtectee gatcgttgtce agaagtaagt tggecgecagt gttatcactc atggttatgg 6060
[5900] cagcactgca taattctctt actgtcatge catccgtaag atgcttttct gtgactggtg 6120
[5901] agtactcaac caagtcattc tgagaatagt gtatgcggcg accgagttge tcttgececgg 6180
[5902] cgtcaatacg ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa 6240
[5903] aacgttcttc ggggcgaaaa ctctcaagga tcttaccget gttgagatce agttcgatgt 6300
[5904] aacccactcg tgcacccaac tgatcttcag catcttttac tttcaccage gtttctgggt 6360
[5905] gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat aagggcegaca cggaaatgtt 6420
[5906] gaatactcat actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca 6480
[5907] tgagcggata catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 6540
[5908] ttccececgaaa agtgecacct gacgegecct gtageggege attaagegeg gegggtgtgg 6600
[5909] tggttacgecg cagegtgacc getacacttg ccagegecct agegeceget cetttegett 6660
[5910] tctteecette ctttetegee acgttegecg gettteceeg tcaagetcta aatcggggge 6720
[5911] tccectttagg gttecgattt agtgetttac ggcacctega ccccaaaaaa cttgattagg 6780
[5912] gtgatggttc acgtagtggg ccatcgecct gatagacggt ttttcgecct ttgacgttgg 6840
[5913] agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 6900
[5914] cggtctattc ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg 6960
[5915] agctgattta acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca 7020
[5916] ttcgecattc aggetgegea actgttggga agggegatcg gtgegggeet cttegetatt 7080
[5917] acgccagctg gcgaaagggg gatgtgctgc aaggcgatta agttgggtaa cgccagggtt 7140
[5918] ttcccagtca cgacgttgta aaacgacgge cagtgaattg taatacgact cactataggg 7200
[5919] cgaattgggt accgggccec ccctcgaggt cgatggtgte gataagettg atatcgaatt 7260
[5920] catgtcacac aaaccgatct tcgcctcaag gaaacctaat tctacatccg agagactgece 7320
[5921] gagatccagt ctacactgat taattttcgg gccaataatt taaaaaaatc gtgttatata 7380
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[5922] atattatatg tattatatat atacatcatg atgatactga cagtcatgtc ccattgctaa 7440
[5923] atagacagac tccatctgcc gecctccaact gatgttctca atatttaagg ggtcatctceg 7500
[5924] cattgtttaa taataaacag actccatcta ccgcctccaa atgatgttct caaaatatat 7560
[5925] tgtatgaact tatttttatt acttagtatt attagacaac ttacttgctt tatgaaaaac 7620
[5926] acttcctatt taggaaacaa tttataatgg cagttcgttc atttaacaat ttatgtagaa 7680
[5927] taaatgttat aaatgcgtat gggaaatctt aaatatggat agcataaatg atatctgcat 7740
[5928] tgcctaattc gaaatcaaca gcaacgaaaa aaatcccttg tacaacataa atagtcatcg 7800
[5929] agaaatatca actatcaaag aacagctatt cacacgttac tattgagatt attattggac 7860
[5930] gagaatcaca cactcaactg tctttctctc ttctagaaat acaggtacaa gtatgtacta 7920
[5931] ttctcattgt tcatacttct agtcatttca tcccacatat tccttggatt tctctccaat 7980
[5932] gaatgacatt ctatcttgca aattcaacaa ttataataag atataccaaa gtagcggtat 8040
[5933] agtggcaatc aaaaagcttc tctggtgtge ttctegtatt tatttttatt ctaatgatce 8100
[5934] attaaaggta tatatttatt tcttgttata taatcctttt gtttattaca tgggctggat 8160
[5935] acataaaggt attttgattt aattttttge ttaaattcaa tcccccctcg ttcagtgtca 8220
[5936] actgtaatgg taggaaatta ccatactttt gaagaagcaa aaaaaatgaa agaaaaaaaa 8280
[5937] aatcgtattt ccaggttaga cgttccgcag aatctagaat gcggtatgeg gtacattgtt 8340
[5938] cttcgaacgt aaaagttgeg ctccctgaga tattgtacat ttttgectttt acaagtacaa 8400
[5939] gtacatcgta caactatgta ctactgttga tgcatccaca acagtttgtt ttgttttttt 8460
[5940] ttgttttttt tttttctaat gattcattac cgctatgtat acctacttgt acttgtagta 8520
[5941] agccgggtta ttggegttca attaatcata gacttatgaa tctgcacggt gtgegetgeg 8580
[5942] agttactttt agcttatgca tgctacttgg gtgtaatatt gggatctgtt cggaaatcaa 8640
[56943] cggatgctca atcgatcgee agcaacgegg ccttagacat aaaaaacaaa aaaaaaaagc 8700
[56944] accgactcgg tgccactttt tcaagttgat aacggactag ccttatttta acttgctatt 8760
[5945] tctagctcta aaaccgaage tgaaggtgac caaggacgag cttactcgtt tcgtcctcac 8820
[56946] ggactcatca gcctggttac gecatggttga tgtgtgttta attcaagaat gaatatagag 8880
[5947] aagagaagaa gaaaaaagat tcaattgagc cggcgatgca gacccttata taaatgttge 8940
[5948] cttggacaga cggagcaagc ccgcccaaac ctacgttcgg tataatatgt taagettttt 9000
[5949] aacacaaagg tttggcttgg ggtaacctga tgtggtgcaa aagaccggge gttggegage 9060
[5950] cattgcgegg gegaatgggg tcgtgacteg tctcaaattc gagggegtge ctcaattegt 9120
[5951] gccecegtgg cttttteceg cegtttecge cecgtttgea ccactgeage cgettetttg 9180
[5952] gttcggacac cttgetgega getaggtgee ttgtgetact taaaaagtgg cctcccaaca 9240
[5953] ccaacatgac atgagtgcgt gggccaagac acgttggegg ggtcgcagte ggctcaatgg 9300
[5954] cccggaaaaa acgetgetgg agetggtteg gacgcagtee geegeggegt atggatatcece 9360
[5955] gcaaggttcc atagcgccat tgccctccgt cggegtctat cccgecaacct taattaagtce 9420
[5956] atacacaagt cagctttctt cgagcctcat ataagtataa gtagttcaac gtattagcac 9480
[5957] tgtacccage atctccgtat cgagaaacac aacaacatgc cccattggac agatcatgeg 9540
[5958] gatacacagg ttgtgcagta tcatacatac tcgatcagac aggtcgtctg accatcatac 9600
[5959] aagctgaaca agcgctccat acttgecacge tctctatata cacagttaaa ttacatatcc 9660
[5960] atagtctaac ctctaacagt taatcttctg gtaagcctcc cagccagect tctggtateg 9720
[5961] cttggectee tcaataggat ctecggttctg gecgtacaga ccteggecga caattatgat 9780
[5962] atccgttccg gtagacatga catcctcaac agttcggtac tgetgtccga gagegtetee 9840
[5963] cttgtcgtca agacccacce cgggggtcag aataagecag tcctcagagt cgeccttagg 9900
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[5964] tcggttctgg gcaatgaage caaccacaaa ctcggggtcg gatcgggecaa getcaatggt 9960
[5965] ctgcttggag tactcgeccag tggeccagaga geccttgcaa gacagetcgg ccagcatgag 10020
[5966] cagacctctg geccagettet cgttgggaga ggggactagg aactccttgt actgggagtt 10080
[5967] ctcgtagtca gagacgtcct ccttcttctg ttcagagaca gtttcctcgg caccageteg 10140
[5968] caggccagca atgattccgg ttccgggtac accgtgggeg ttggtgatat cggaccacte 10200
[5969] ggcgattcgg tgacaccggt actggtgett gacagtgttg ccaatatctg cgaactttet 10260
[5970] gtcctecgaac aggaagaaac cgtgcecttaag agcaagttce ttgaggggga gcacagtgece 10320
[5971] ggcgtaggtg aagtcgtcaa tgatgtcgat atgggttttg atcatgcaca cataaggtcce 10380
[5972] gaccttatcg gcaagctcaa tgagctcctt ggtggtggta acatccagag aagcacacag 10440
[5973] gttggttttc ttggctgeca cgagettgag cactcgageg gcaaaggegg acttgtggac 10500
[5974] gttagctcga gettcgtagg agggeatttt ggtggtgaag aggagactga aataaattta 10560
[5975] gtctgcagaa ctttttatcg gaaccttatc tggggcagtg aagtatatgt tatggtaata 10620
[5976] gttacgagtt agttgaactt atagatagac tggactatac ggctatcggt ccaaattaga 10680
[5977] aagaacgtca atggctctct gggegtegee tttgecgaca aaaatgtgat catgatgaaa 10740
[5978] gccagcaatg acgttgcage tgatattgtt gtcggccaac cgegecgaaa acgcagetgt 10800
[5979] cagacccaca gcctccaacg aagaatgtat cgtcaaagtg atccaagcac actcatagtt 10860
[5980] ggagtcgtac tccaaaggeg gcaatgacga gtcagacaga tactcgtcga cgtttaaacc 10920
[5981] atcatctaag ggcctcaaaa ctacctcgga actgectgege tgatctggac accacagagg 10980
[5982] ttccgagcac tttaggttge accaaatgtc ccaccaggtg caggcagaaa acgctggaac 11040
[5983] agcgtgtaca gtttgtctta acaaaaagtg agggecgetga ggtcgagecag ggtggtgtga 11100
[5984] cttgttatag cctttagagc tgcgaaageg cgtatggatt tggetcatca ggccagattg 11160
[5985] agggtctgtg gacacatgtc atgttagtgt acttcaatcg ccccctggat atagecccega 11220
[5986] caataggccg tggectcatt tttttgectt ccgecacattt ccattgeteg gtacccacac 11280
[5987] cttgettete ctgecacttge caaccttaat actggtttac attgaccaac atcttacaag 11340
[5988] cggggggctt gtctagggta tatataaaca gtggetctce caatcggttg ccagtctett 11400
[5989] ttttccttte tttccccaca gattcgaaat ctaaactaca catcacac 11448
[5990] <210> 156

[69911 <211> 3901

[6992] <212> DNA

[5993] <213> ANILF%)

[6994]  <220>

[5995] <223> pRF80

[6996]  <400> 156

[5997] agcttgetac gttaggagaa gacgcacgge gatgatacgg gtacccctca tgacatcaat 60
[5998] atccgetgee cctettgeca gcaaggegtce agcecaggtget tttttegeta ttttcaccag 120
[5999] accacagcct ttttccttgt gtctcatctt ggattccttc aaaggcaact caccgcacct 180
[6000] ccgagtcgtg tgaacaatgt aataataggc tattgacttt tttcccacct gtttagcgece 240
[6001] aaacccaaag cgcttttcge ccccactgea gecegatgga aggeacatat ggcaagggaa 300
[6002] aagtcttcag gtaatacatg cctgctgcaa ctatatgtac tctgactcat tccctcagac 360
[6003] gtgggtcata gacagctgtt ttaaaccggg caaatcaatc tctgtcgecac aggtatttct 420
[6004] gcccttcaaa accaggttge cacatcagat tccatcaaag tttttcagac taacttcaat 480
[6005] cttaaacggc atctcacaac aagcgaattg gacggaaaaa aagegtctat cattaccgge 540
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[6006] acctatccac actaagacag tactaaagga cgacgctccc cacgaaacga cgtttcgacce 600
[6007] ttaacgaccc tgccgtetee atccatcecga ccactccecga cgetectetee tggagcaaac 660
[6008] cactcttacc aagcatatag catatataat aacgtattga atttattaac tgattgaatt 720
[6009] gagagtaaag ccagtagcgt tgtacggctg tagcttttta gaaaagtggce agatgagcga 780
[6010] tggtggatat gaaagtacct ttacggcatg tagcgacaca agatcgcttc caagaactcg 840
[6011] acattcaagc ccagctcgta caagaaaatg aactagccaa tcatatgaac tagcacattg 900
[6012] aagtcaccge atcatctctg ttggaaacga cgcgecatgta ctcgtgegta gtaaatccegt 960
[6013] atctgtacac tcgaaagatt acagtatgta gtagtagcat gactaacgat gtaacgtcca 1020
[6014] aataacgctc tgtgcctact cctgtagatg cattagacca cctgectaacg tctacacgtt 1080
[6015] atgtccgtta gctccaagat tgcacttttc cctcaaagac tctgetgggt tacgtcatgg 1140
[6016] tctectttegg gtetetggte cgttetetge cecgeccatat ccgeccagge tgectacgata 1200
[6017] caggataagc tcataagctt gcatgcctge aggtcgactc tagaggatcc ccgggtaceg 1260
[6018] agctcgaatt cgtaatcatg gtcatagectg tttcctgtgt gaaattgtta tccgetcaca 1320
[6019] attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtge ctaatgagtg 1380
[6020] agctaactca cattaattgc gttgcgetca ctgeccgett tccagtcggg aaacctgteg 1440
[6021] tgccagetge attaatgaat cggccaacge geggggagag geggtttgeg tattgggege 1500
[6022] tctteegett cctegetcac tgactecgetg cgeteggteg tteggetgeg gegageggta 1560
[6023] tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 1620
[6024] aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccge gttgetggeg 1680
[6025] tttttccata ggectcegeee ccctgacgag catcacaaaa atcgacgetc aagtcagagg 1740
[6026] tggcgaaacc cgacaggact ataaagatac caggegtttc cccctggaag ctcectegtg 1800
[6027] cgctctectg ttecgaccet gecgettace ggatacctgt cegectttet cectteggga 1860
[6028] agcgtggege tttctcatag ctcacgetgt aggtatctca gtteggtgta ggtegttege 1920
[6029] tccaagectgg gectgtgtgea cgaaccccee gttcageccg accgetgege cttatecggt 1980
[6030] aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactgge agcagecact 2040
[6031] ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg 2100
[6032] cctaactacg gctacactag aaggacagta tttggtatct gecgetctget gaagccagtt 2160
[6033] accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccge tggtageggt 2220
[6034] ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct 2280
[6035] ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg 2340
[6036] gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt 2400
[6037] aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt 2460
[6038] gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgectg actcccegte 2520
[6039] gtgtagataa ctacgatacg ggagggctta ccatctggec ccagtgetge aatgataccg 2580
[6040] cgagacccac gctcaccgge tccagattta tcagcaataa accagccage cggaagggcece 2640
[6041] gagcgcagaa gtggtcctge aactttatce gectccatce agtctattaa ttgttgecgg 2700
[6042] gaagctagag taagtagttc gccagttaat agtttgcgeca acgttgttge cattgectaca 2760
[6043] ggcatcgtgg tgtcacgetc gtcgtttggt atggcttcat tcagetcegg ttcccaacga 2820
[6044] tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagetc cttcggtect 2880
[6045] ccgatcgttg tcagaagtaa gttggccgea gtgttatcac tcatggttat ggcagcactg 2940
[6046] cataattctc ttactgtcat gccatccgta agatgetttt ctgtgactgg tgagtactca 3000
[6047] accaagtcat tctgagaata gtgtatgcgg cgaccgagtt getcttgece ggegtcaata 3060
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[6048] cgggataata ccgcgecaca tagcagaact ttaaaagtge tcatcattgg aaaacgttct 3120
[6049] tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact 3180
[6050] cgtgcaccca actgatcttc agcatctttt actttcacca gegtttcectgg gtgagcaaaa 3240
[6051] acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg ttgaatactce 3300
[6052] atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga 3360
[6053] tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgeac atttccccga 3420
[6054] aaagtgccac ctgacgtcta agaaaccatt attatcatga cattaaccta taaaaatagg 3480
[6055] cgtatcacga ggcccttteg tctcgegegt tteggtgatg acggtgaaaa cctctgacac 3540
[6056] atgcagctcc cggagacggt cacagettgt ctgtaagegg atgecgggag cagacaagcece 3600
[6057] cgtcagggeg cgtcageggg tgttggegeg tgtegggget ggettaacta tgeggeatca 3660
[6058] gagcagattg tactgagagt gcaccatatg cggtgtgaaa taccgcacag atgcgtaagg 3720
[6059] agaaaatacc gcatcaggecg ccattcgcecca ttcaggetge gcaactgttg ggaagggega 3780
[6060] tcggtgeggg cctetteget attacgecag ctggegaaag ggggatgtge tgcaaggega 3840
[6061] ttaagttggg taacgccagg gttttcccag tcacgacgtt gtaaaacgac ggccagtgec 3900
[6062] a 3901
[6063] <210> 157

[6064] <211> 1215

[6065] <212> DNA

[6066]  <213> AN LF%I

[6067]  <220>

[6068]  <223> % Canl kI gmAid iR

[6069]  <400> 157

[6070] agcttgctac gttaggagaa gacgcacggc gatgatacgg gtacccctca tgacatcaat 60
[6071] atccgetgee cctettgeca gecaaggegte agcaggtget tttttecgeta ttttcaccag 120
[6072] accacagcct ttttccttgt gtctcatctt ggattccttc aaaggcaact caccgeacct 180
[6073] ccgagtcgtg tgaacaatgt aataataggc tattgacttt tttcccacct gtttagcegece 240
[6074] aaacccaaag cgcttttcge ccccactgea geccgatgga aggcacatat ggcaagggaa 300
[6075] aagtcttcag gtaatacatg cctgctgcaa ctatatgtac tctgactcat tccctcagac 360
[6076] gtgggtcata gacagctgtt ttaaaccggg caaatcaatc tctgtcgcac aggtatttct 420
[6077] gcccttcaaa accaggttge cacatcagat tccatcaaag tttttcagac taacttcaat 480
[6078] cttaaacggc atctcacaac aagcgaattg gacggaaaaa aagcgtctat cattaccgge 540
[6079] acctatccac actaagacag tactaaagga cgacgctccce cacgaaacga cgtttcgacce 600
[6080] ttaacgaccc tgccgtetee atccatccga ccactccecga cgetectetee tggagcaaac 660
[6081] cactcttacc aagcatatag catatataat aacgtattga atttattaac tgattgaatt 720
[6082] gagagtaaag ccagtagcgt tgtacggcetg tagcttttta gaaaagtgge agatgagega 780
[6083] tggtggatat gaaagtacct ttacggcatg tagcgacaca agatcgcttc caagaactcg 840
[6084] acattcaagc ccagctcgta caagaaaatg aactagccaa tcatatgaac tagcacattg 900
[6085] aagtcaccgc atcatctctg ttggaaacga cgcgecatgta ctcgtgegta gtaaatccgt 960
[6086] atctgtacac tcgaaagatt acagtatgta gtagtagcat gactaacgat gtaacgtcca 1020
[6087] aataacgctc tgtgcctact cctgtagatg cattagacca cctgctaacg tctacacgtt 1080
[6088] atgtccgtta gctccaagat tgcacttttc cctcaaagac tctgetgggt tacgtcatgg 1140
[6089] tctctttegg gtetetggte cgttetetge ccgeccatat ccgeccagge tgctacgata 1200
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[6090] caggataagc tcata 1215
[6091]  <210> 158

[6092] <211> 20

[6093] <212> DNA

[6094]  <213> A TJ¥%l

[6095]  <220>

[6096]  <223>  5|#I80F

[6097]  <400> 158

[6098] agcttgctac gttaggagaa 20
[6099] <210> 159

[6100] <211> 20

[6101]  <212> DNA

[6102] <213> ATF4I

[6103]  <220>

[6104]  <223>  5|480R

[6105]  <400> 159

[6106] tatgagctta tcctgtatcg 20
[6107]  <210> 160

[6108] <211> 2125

[6109]  <212> DNA

[6110]  <213> f@ARHBICEERE

[6111]  <220>

[6112] <221> misc feature

[6113] <222> (1)..(2125)

[6114]  <223> CanlJE&[H HEWT (EFAEHD

[6115]  <400> 160

[6116] ggaaggcaca tatggcaagg gaaaagtctt caggtaatac atgcctgetg caactatatg 60
[6117] tactctgact cattccctca gacgtgggtc atagacagct gttttaaacc gggcaaatca 120
[6118] atctctgtcg cacaggtatt tctgeccttc aaaaccaggt tgccacatca gattccatca 180
[6119] aagtttttca gactaacttc aatcttaaac ggcatctcac aacaagcgaa ttggacggaa 240
[6120] aaaaagcgtc tatcattacc ggcacctatc cacactaaga cagtactaaa ggacgacgct 300
[6121] ccccacgaaa cgacgttteg accttaacga ccctgeegte tccatccatce cgaccacaat 360
[6122] ggaaaagaca ttttcaaacg attacccacc ctccgggact gaggcccaca tccacatcaa 420
[6123] ccacacggcce cactcggatg actcagagga ggtgecctcecg cacaaggaaa attacaacac 480
[6124] cagtggccac gacctggagg agtccgaccc ggataaccat gtcggtgaga ccctcecgaggt 540
[6125] caagcgaggt ctcaagatgc gacacatctc catgatctcg cttggaggaa ccattggtac 600
[6126] cggtctette attggtaccg gaggagectcet ccagcaggec ggtecetgtg gegecctegt 660
[6127] cgcctacgtg ttcatggcecca ccattgtcecta ctetgttgee gagtctcttg gagaactgge 720
[6128] tacgtacatt cccatcaccg gctcctttge cgtetttact acccgatatc tgtcacagtce 780
[6129] gtttggtgce tccatggget ggetatactg gttctcgtgg gegatcaccet tcgecatega 840
[6130] gctcaacacc attggtcceg tgattgagta ctggactgac gecgttecta ctgetgecetg 900
[6131] gattgccatc ttcttcgteca tcctcactac catcaactte ttcccegtgg gettctatgg 960
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[6132] cgaagtcgag ttctgggtgg ccteccgtgaa ggtcattgee atcattggat ggetcatcta 1020
[6133] cgcgctctge atgacgtgtg gagcaggtgt aacaggtcct gtgggattca gatactggaa 1080
[6134] ccaccccgga cccatgggag acggaatctg gaccgacgge gtgeccattg tgcgaaacgce 1140
[6135] gcceggtecga cgattcatgg gatggetcaa ttcgetegtt aacgecgect tcacctacca 1200
[6136] gggctgtgag ctggtcggag tcactgececgg tgaggcccag aaccccagaa agtccgtece 1260
[6137] tcgagccatc aaccgagtct ttgctcgaat ttgecatcttce tacattgget ctatcttcett 1320
[6138] catgggcatg ctcgtgeecct ttaacgaccce caagcectgacce gatgactcct ccgtcatcege 1380
[6139] ctcctctect tttgttattg ccattatcaa ctctggecace aaggtgetce ctcacatttt 1440
[6140] caacgccgtc attctcatca ccctgatttc ggcaggaaac tccaacgtct acattggetce 1500
[6141] gcgagtggtc tacgccctgg ctgactccgg aaccgcacca aagttcttca agcgaaccac 1560
[6142] caagaaggga gtgccgtacg tggcagtctg cttcaccteg gegtttggte tgetggectt 1620
[6143] catgtctgtg tccgagtcgt cgtccactgt cttcgactgg ttcatcaaca tctcegetgt 1680
[6144] ggccggeete atctgttggg cettecatecte tgectecccac atcegattca tgcaagtget 1740
[6145] taagcacaga gggatctcca gagatacgct gecccttcaag gcacgatgge agccattcta 1800
[6146] ctcatggtac gcgetegtet ccatcatctt catcactctc atccaggget tcacgtcctt 1860
[6147] ctggecacttt accgecgeca agttcatgac tgcatacatc tccgtcattg tctgggtegg 1920
[6148] tttgtacatt atcttccagt gtctgttccg atgcaagttc cttatcccta ttgaggatgt 1980
[6149] ggacattgac accggccgac gagagattga cgacgatgtg tgggaggaga agatccccac 2040
[6150] aaagtggtac gagaagtttt ggaatattat tgcataagaa gatcggggat tcccgacget 2100
[6151] ctctectgga gcaaaccact cttac 2125
[6152] <210> 161

[6153]  <211> 392

[6154]  <212> DNA

[6155]  <213> AT 741

[6156]  <220>

[6157]  <223>  CanlJ[H i Bk # bk

[6158]  <400> 161

[6159] ggaaggcaca tatggcaagg gaaaagtctt caggtaatac atgcctgetg caactatatg 60
[6160] tactctgact cattccctca gacgtgggtc atagacaget gttttaaacc gggcaaatca 120
[6161] atctctgtcg cacaggtatt tctgcccttc aaaaccaggt tgccacatca gattccatca 180
[6162] aagtttttca gactaacttc aatcttaaac ggcatctcac aacaagcgaa ttggacggaa 240
[6163] aaaaagcgtc tatcattacc ggcacctatc cacactaaga cagtactaaa ggacgacget 300
[6164] ccccacgaaa cgacgtttcg accttaacga ccctgeegte tccatccate cgaccactee 360
[6165] cgacgctctc tcctggagea aaccactctt ac 392
[6166]  <210> 162

[6167] <211> 73

[6168]  <212> DNA

[6169] <213> ANTLF4I

[6170]  <220>

[6171]1  <223> PE13-B¥IE M L TR

[6172]  <400> 162

[6173] catgcgtaaa ctgactgatg agtccgtgag gacgaaacga gtaagctcgt cagtttcagt 60
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[6174]
[6175]
[6176]
[6177]
[6178]
[6179]
[6180]
[6181]
[6182]
[6183]
[6184]
[6185]
[6186]
[6187]
[6188]
[6189]
[6190]
[6191]
[6192]
[6193]
[6194]
[6195]
[6196]
[6197]
[6198]
[6199]
[6200]
[6201]
[6202]
[6203]
[6204]
[6205]
[6206]
[6207]
[6208]
[6209]
[6210]
[6211]
[6212]
[6213]
[6214]
[6215]

acggttctag
<210> 163
211> 75

<212> DNA
213>
220>
223>

<400> 163

ttt

NTF51

13 -BIK) S ) B A% H IR

tctaaaacta gaaccgtact gaaactgaga

atcagtcagt
<210> 164
211> 211
<212> RNA
213>
220>
223>
<400> 164
gaacagcuga
ccuguuuuag
aguggcaccg
gggcaacaug
<210> 165
211> 20

<212> DNA
213>
<400> 165
ctgttcagag
<210> 166
211> 211
<212> RNA
213>
220>
223>
<400> 166
auguuacuga
cacguuuuag
aguggcaccg
gggcaacaug
<210> 167
Q211> 20

<212> DNA
213>

ttacg

NP5

pre-sgRNA URA3.

ugaguccgug
agcuagaaau
agucggugcu

cuucggcaug

fige e HIO U I B

acagtttcct

NILF3

pre-sgRNA URA3.

ugaguccgug
agcuagaaau
agucggugcu

cuucggcaug

fige e HIO B I B

1 (RGR-URAS.

aggacgaaac
agcaaguuaa
uuuggecegge

gcgaauggga

cgagcttact cgtttcgtee tcacggacte

D

gaguaagcuc guccuguuca gagacaguuu
aauaaggcua guccguuauc aacuugaaaa
auggucccag ccuccucgcu ggecgecggeu

¢

2 (RGR-URA3.2

aggacgaaac
agcaaguuaa
uuuggecegge

gcgaauggga

gaguaagcuc gucuaacauc cagagaagca
aauaaggcua guccguuauc aacuugaaaa
auggucccag ccuccucgcu ggecgecggeu

¢
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[6216]  <400> 167

[6217] taacatccag agaagcacac 20
[6218] <210> 168

[6219] <211> 838

[6220] <212> DNA

[6221]  <213> ATLF%I

[6222]  <220>

[6223]  <223> FBAILJHZIT

[6224]  <400> 168

[6225] gtttaaacag tgtacgcagt actatagagg aacaattgcc ccggagaaga cggccaggee 60
[6226] gcctagatga caaattcaac aactcacage tgactttctg ccattgeccac tagggggggg 120
[6227] cctttttata tggccaagec aagctctcca cgteggttgg getgecaccca acaataaatg 180
[6228] ggtagggttg caccaacaaa gggatgggat ggggggtaga agatacgagg ataacgggge 240
[6229] tcaatggcac aaataagaac gaatactgcc attaagactc gtgatccage gactgacacc 300
[6230] attgcatcat ctaagggcct caaaactacc tcggaactge tgegetgatc tggacaccac 360
[6231] agaggttccg agcactttag gttgcaccaa atgtcccacc aggtgcagge agaaaacget 420
[6232] ggaacagcgt gtacagtttg tcttaacaaa aagtgagggc gctgaggtcg agcagggtgg 480
[6233] tgtgacttgt tatagccttt agagctgcga aagcgegtat ggatttgget catcaggceca 540
[6234] gattgagggt ctgtggacac atgtcatgtt agtgtacttc aatcgcccec tggatatage 600
[6235] cccgacaata ggcegtggee tcattttttt gecttcecgea catttccatt getcggtace 660
[6236] cacaccttgc ttctcctgea cttgccaace ttaatactgg tttacattga ccaacatctt 720
[6237] acaagcgggg ggcttgtcta gggtatatat aaacagtgge tctcccaatc ggttgeccagt 780
[6238] ctcttttttc ctttctttee ccacagattc gaaatctaaa ctacacatca caccatgg 838
[6239] <210> 169

[6240] <211> 1839

[6241]  <212> DNA

[6242] <213> AT J¥3)

[6243]  <220>

[6244]  <223> CZBHZRRRGHERA

[6245]  <400> 169

[6246] atggacgagt ccttcatcgg aatgtctgga ggagagatct tccacgagat gatgctgega 60
[6247] cacaacgtcg acactgtctt cggttaccce ggtggageca ttctcceegt ctttgacgee 120
[6248] attcacaact ctgaatactt caactttgtg ctccctecgac acgagcaggg tgecggecac 180
[6249] atggccgagg getacgeteg agectctggt aageccggtg tcgttetegt cacctetgge 240
[6250] cceggtgeca ccaacgtcat cacccccatg caggacgete tttccgatgg tacccctatg 300
[6251] gttgtcttca ccggtcaggt cctgacctec gttatcggea ctgacgectt ccaggaggec 360
[6252] gatgttgtcg gecatctcceg atcttgecace aagtggaacg tcatggtcaa gaacgttget 420
[6253] gagctcccce gacgaatcaa cgaggecttt gagattgcta cttceggecg accecggtece 480
[6254] gttctegteg atctgeccaa ggatgttact getgecatce tgegagagee catccccace 540
[6255] aagtccacca ttccctcgea ttctetgace aacctcacct ctgecgeege caccgagtte 600
[6256] cagaagcagg ctatccagcg agccgccaac ctcatcaacc agtccaagaa geccgteett 660
[6257] tacgtcggac agggtatcct tggctccgag gagggtccta agetgettaa ggagetgget 720

218



CN 107002020 B ,? 5'] % 150/164 71
[6258] gagaaggccg agattcccgt caccactact ctgcagggtc ttggtgectt tgacgagega 780
[6259] gaccccaagt ctctgcacat gctcggtatg cacggttceg getacgecaa catggecatg 840
[6260] cagaacgctg actgtatcat tgctctcgge geccgatttg atgaccgagt taccggetce 900
[6261] atccccaagt ttgcccccga ggetcgagee getgeccttg agggtcgagg tggtattgtt 960
[6262] cactttgaga tccaggccaa gaacatcaac aaggttgttc aggccaccga agccgttgag 1020
[6263] ggagacgtta ccgagtctgt ccgacagetc atccccctca tcaacaaggt ctctgecget 1080
[6264] gagcgagctc cctggactga gactatccag tcctggaage agcagttcecce cttectette 1140
[6265] gaggctgaag gtgaggatgg tgttatcaag ccccagtccg tcattgetct getctctgac 1200
[6266] ctgacagaga acaacaagga caagaccatc atcaccaccg gtgttggtca gcatcagatg 1260
[6267] tggactgcce agecatttccg atggegacac cctcgaacca tgatcactte tggtggtett 1320
[6268] ggaactatgg gttacggcct geccgecget atcggegeca aggttgeceg acctgactge 1380
[6269] gacgtcattg acattgatgg tgacgcttct ttcaacatga ctctgaccga gectgtccace 1440
[6270] gccgttcagt tcaacattgg cgtcaagget attgtcctca acaacgagga acagggtatg 1500
[6271] gtcacccage tgcagtctct cttctacgag aaccgatact geccacactca tcagaagaac 1560
[6272] cccgacttca tgaagctggc cgagtcgatg ggcatgaagg gtatccgaat cactcacatt 1620
[6273] gaccagctgg aggccggtct caaggagatg ctcgcataca agggecctgt getcgttgag 1680
[6274] gttgttgtcg acaagaagat ccccgttectt cctatggttc ccgetggtaa ggetttgeat 1740
[6275] gagttccttg tctacgacgce tgacgccgag getgettete gaccegatcg actgaagaat 1800
[6276] gcceccgeee ctcacgtcca ccagaccacce tttgagaac 1839
[6277] <210> 170

[6278] <211> 30

[6279] <212> DNA

[6280] <213> ATLF%I

[6281]  <220>

[6282]  <223> RHO705

[6283]  <400> 170

[6284] gtacagacct cggccgacaa ttatgatatc 30
[6285] <210> 171

[6286] <211> 30

[6287]  <212> DNA

[6288] <213> A TJ¥%l

[6289]  <220>

[6290]  <223> RHO719

[6291]  <400> 171

[6292] gttccgaggt agttttgagg cccttagatg 30
[6293] <210> 172

[6294] <211> 30

[6295] <212> DNA

[6296] <213> AT 741

[6297] <220>

[6298] <223> RHO733

[6299]  <400> 172

219



CN 107002020 B F % *

151/164 7

[6300]
[6301]
[6302]
[6303]
[6304]
[6305]
[6306]
[6307]
[6308]
[6309]
[6310]
[6311]
[6312]
[6313]
[6314]
[6315]
[6316]
[6317]
[6318]
[6319]
[6320]
[6321]
[6322]
[6323]
[6324]
[6325]
[6326]
[6327]
[6328]
[6329]
[6330]
[6331]
[6332]
[6333]
[6334]
[6335]
[6336]
[6337]
[6338]
[6339]
[6340]
[6341]

gttgggagag gggactagga actccttgta
210> 173

211> 30

<212> DNA

213> ANTFH

220>

<223> RHO734

400> 173

ctacgaagct cgagctaacg tccacaagtc
<210> 174

211> 30

<212> DNA

213> NILF%|

220>

<223> RHO707

<400> 174

gtcggtgget acaatacgtg agtcagaagg
<210> 175

211> 53

<212> DNA

213> fRNRHRIC R £F

<400> 175

cgteeteett cttetgtteca gagacagttt cctecggecacce agetcgecagg cca
<210> 176

211> 52

<212> DNA

213> ANILFFF

220>

223> SR BV LAY BURIURASHY v B
<400> 176

cgtectectt cttetgttca gagacagttc ctcggcacca getcgecagge ca
210> 177

211> 51
<212> DNA

213> NILF4

<220>

<223> R K21 FURIURAS Y Fr B
<400> 177

cgtecetectt cttetgttca gagacagtcce tcggcaccag ctcecgcecaggee a
210> 178

211> 52

<212> DNA

220
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30

30

53

52

51
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[6342]
[6343]
[6344]
[6345]
[6346]
[6347]
[6348]
[6349]
[6350]
[6351]
[6352]
[6353]
[6354]
[6355]
[6356]
[6357]
[6358]
[6359]
[6360]
[6361]
[6362]
[6363]
[6364]
[6365]
[6366]
[6367]
[6368]
[6369]
[6370]
[6371]
[6372]
[6373]
[6374]
[6375]
[6376]
[6377]
[6378]
[6379]
[6380]
[6381]
[6382]
[6383]

213> NIFFF

220>

223> SR BT 31 FURIURASI A B
<400> 178

cgtceecteett cttetgtteca gagacagttc ctcggecacca getcgecagge ca
210> 179

211> b2

<212> DNA

213> NILF%|

220>

<223> K BT 5 TURIURA3M B
<400> 179

cgtceteett cttetgttca gagacagtte ctcggcacca getcgecagge ca
<210> 180

211> 52

<212> DNA

213> ANTLFF3

220>

223> RH BTE6M TURIURA3 F B
<400> 180

cgtecteett cttetgttca gagacagttc ctcggcacca getcgecagge ca
<210> 181

211> 39

<212> DNA

213> NTLFFI

220>

223> R H B 1 HEF HURA3) Fr B
220>

<221> misc feature

<222>  (29) .. (29)

<223> Nfga.c.g.Bt

220>

<221> misc feature

<222>  (32)..(32)

223> N#fga.c.g. .3kt

<400> 181

cgtceecteett cttetgtteca gagacagtne cncggeccce
210> 182

211> b4

<212> DNA

213> NILF%|

220>

221

52

52

52

39
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[6384]
[6385]
[6386]
[6387]
[6388]
[6389]
[6390]
[6391]
[6392]
[6393]
[6394]
[6395]
[6396]
[6397]
[6398]
[6399]
[6400]
[6401]
[6402]
[6403]
[6404]
[6405]
[6406]
[6407]
[6408]
[6409]
[6410]
[6411]
[6412]
[6413]
[6414]
[6415]
[6416]
[6417]
[6418]
[6419]
[6420]
[6421]
[6422]
[6423]
[6424]
[6425]

223> R B V& 21 B R ZHURAB I Jr BE

<400> 182

cgtectectt cttetgttca gagacagttt acctcggecac cagcectcgecag gcca
<210> 183

211> 44
<212> DNA

213> NILF4

<220>

<223> R T 3 FE K ZLURASI Bt
<400> 183

cgtceteett cttetgttca gagacagttt cagectcgecag gceca
<210> 184

211> 49

<212> DNA

213> NILF%|

220>

223> R B R S HE R HURASH) Fr B
220>

<221> misc_feature

<222> (23)..(23)

<223> Njiga.c.g- Bt

220>

<221> misc_feature

<222> (38)..(38)

<223> Njiga.c.g. Bt

<400> 184

cgtccteectt cttetgttca ganacagttt ggcaccanct cgcaggceca
<210> 185

211> b4

<212> DNA

213> NIFFF

220>

<223> R P& 61 B R ZHURAB I Jr B
<400> 185

cgtecctectt cttetgttca gagacagttt ccctcecggecac cagcectcgecag gceca
<210> 186

211> 1029

<212> DNA

213> NP5

220>

223> WEHERPUERDUEEERICY)
<400> 186

222

54

44

49

54
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[6426] atggccaaaa agcctgaact caccgecgacg tctgtcgaga agtttctgat cgaaaagttc 60
[6427] gacagcgtct ccgacctgat gcagctctcg gagggecgaag aatctegtge tttcagette 120
[6428] gatgtaggag ggcgtggata tgtcctgegg gtaaataget gegecgatgg tttctacaaa 180
[6429] gatcgttatg tttatcggeca ctttgcatcg geccgegetee cgattcegga agtgettgac 240
[6430] attggggagt tcagcgagag cctgacctat tgcatctccc gecgtgecaca gggtgtcacg 300
[6431] ttgcaagacc tgcctgaaac cgaactgece getgttetge agecggtege ggaggetatg 360
[6432] gatgcgatcg ctgeggecga tcttagecag acgagegggt tcggeccatt cggaccgeaa 420
[6433] ggaatcggtc aatacactac atggcgtgat ttcatatgeg cgattgetga tccccatgtg 480
[6434] tatcactgge aaactgtgat ggacgacacc gtcagtgegt ccgtcgegea ggetetegat 540
[6435] gagctgatge tttgggecga ggactgecce gaagtccgge acctegtgea cgeggattte 600
[6436] ggctccaaca atgtcctgac ggacaatgge cgcecataacag cggtcattga ctggagegag 660
[6437] gcgatgtteg gggattccca atacgaggtc gccaacatct tcttctggag gecgtggttg 720
[6438] gcttgtatgg agcagcagac gegectacttc gageggagge atccggaget tgcaggatcg 780
[6439] ccgeggetee gggegtatat getcegeatt ggtettgace aactctatca gagettggtt 840
[6440] gacggcaatt tcgatgatgc agcttgggeg cagggtcgat gegacgcaat cgteccgatce 900
[6441] ggagccggga ctgtegggeg tacacaaatc geccgecagaa gegeggeegt ctggaccgat 960
[6442] ggctgtgtag aagtactcgce cgatagtgga aaccgacgcec ccagcactcg tccgagggea 1020
[6443] aaggaatag 1029
[6444]  <210> 187

[6445] <211> b6b

[6446]  <212> DNA

[6447]  <213> AN TJF%l

[6448]  <220>

[6449] <223> TDH1EYGPD A3+

[6450]  <400> 187

[6451] ggttgeggga tagacgecga cggagggeaa tggegetatg gaaccttgeg gatatccata 60
[6452] cgeecgeggeg gactgegtee gaaccagetce cagcagegtt ttttceggge cattgagecg 120
[6453] actgcgacce cgccaacgtg tcttggecca cgecactcatg tcatgttggt gttgggagge 180
[6454] cactttttaa gtagcacaag gcacctagct cgcagcaagg tgtccgaacc aaagaagegg 240
[6455] ctgcagtggt gcaaacgggg cggaaacgge gggaaaaage cacgggggca cgaattgagg 300
[6456] cacgcccteg aatttgagac gagtcacgge cccattcgece cgegecaatgg ctegecaacg 360
[6457] cceggtettt tgcaccacat caggttacce caagccaaac ctttgtgtta aaaagcttaa 420
[6458] catattatac cgaacgtagg tttgggeggg cttgectecegt ctgtccaagg caacatttat 480
[6459] ataagggtct gcatcgeegg ctcaattgaa tcttttttet tcttctette tctatattca 540
[6460] ttcttgaatt aaacacacat caacc 565
[6461] <210> 188

[6462] <211> 43

[6463]  <212> DNA

[6464]  <213> AN TJ¥%l

[6465]  <220>

[6466]  <223> RHO804

[6467] <400> 188

223
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[6468]
[6469]
[6470]
[6471]
[6472]
[6473]
[6474]
[6475]
[6476]
[6477]
[6478]
[6479]
[6480]
[6481]
[6482]
[6483]
[6484]
[6485]
[6486]
[6487]
[6488]
[6489]
[6490]
[6491]
[6492]
[6493]
[6494]
[6495]
[6496]
[6497]
[6498]
[6499]
[6500]
[6501]
[6502]
[6503]
[6504]
[6505]
[6506]
[6507]
[6508]
[6509]

gatcaacgta cgagtgtacg cagtactata gaggaacaat tgc

<210>
211>
<212>
213>
<220>
223>
<400>

189
44

DNA
NP3

RHO805
189

gatcaacgta cgccccaage ttgtcccatt cgecatgecg aage

210>
<2115
212>
<213>
220>
223>
<400>

gatcaacgta
cgggecattg
ttggtgtteg
gaaccaaaga
gggcacgaat
aatggctcge
tgttaaaaag
caaggcaaca
tcttctetat
gtgaggacga
aatagcaagt
gcttttggece
atggcgaatg

<210>
211>
212>
213>
<220>
223>
<400>

190
746
DNA
NLFH

TDHI J& Z+-RGR-

190

cgatacgccg
agccgactge
gaggccactt
agcggcetgcea
tgaggcacgce
caacgcccegg
cttaacatat
tttatataag
attcattctt
aacgagtaag
taaaataagg
ggcatggtcc
ggaccgtacg
191

211

RNA

N5

pre-sgRNA URA3.

191

URA3. 3fih & 14

cggcggactg cgtcececgaacce

gaccccgeca acgtgtettg
tttaagtagc acaaggcacc

gtggtgcaaa cggggcggaa

cctcgaattt gagacgagtc
tcttttgecac cacatcaggt
tataccgaac gtaggtttgg
ggtctgcatc gcecggetcaa
gaattaaaca cacatcaaca
ctcgtcaact gttagaggtt
ctagtccgtt atcaacttga
cagcctecte getggegeceg

agtcag

3 (RGR-URA3.3)

agctccagca
gcecacgeac
tagctcgcag
acggcegggaa
acggccccat
taccccaagce
gcgggettge
ttgaatcttt
atgacagttc
agactagttt
aaaagtggca

gctgggcaac

gegtttttte
tcatgtcatg
caaggtgtcc
aaagccacgg
tcgeecegege
caaacctttg
tcegtetgte
tttcttette
tgatgagtcce
tagagctaga
ccgagtcecggt
atgcttcgge

43

44

60
120
180
240
300
360
420
480
540
600
660
720
746

acaguucuga ugaguccgug aggacgaaac gaguaagcuc gucaacuguu agagguuaga 60

claguuuuag agcuagaaau agcaaguuaa aauaaggcua guccguuauc aacuugaaaa 120

aguggecaccg agucggugcu uuuggecgge auggucccag ccuccucgeu ggegecggeu 180

gggcaacaug cuucggcaug gcgaauggga C

<210>
211>

192
43

224

211
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[6510]
[6511]
[6512]
[6513]
[6514]
[6515]
[6516]
[6517]
[6518]
[6519]
[6520]
[6521]
[6522]
[6523]
[6524]
[6525]
[6526]
[6527]
[6528]
[6529]
[6530]
[6531]
[6532]
[6533]
[6534]
[6535]
[6536]
[6537]
[6538]
[6539]
[6540]
[6541]
[6542]
[6543]
[6544]
[6545]
[6546]
[6547]
[6548]
[6549]
[6550]
[6551]

<212> DNA

213> N5

220>

<223> RHO610

<400> 192

ggcggecttaa ttaagttgeg acacatgtct tgatagtatce ttg
<210> 193

Q211> 44

<212> DNA

213> NLFFHI

220>

<223> RHO611

<400> 193

ggcggecttaa ttaacgagta tctgtctgac tcgtcattge cgece
210> 194

211> 30

<212> DNA

213> NIFF

220>

<223> RHO704

<400> 194

catatacttc actgccccag ataaggttcce
210> 195

211> 39

<212> DNA

213> fFHEHR I e £F

<400> 195

aaaccaacct gtgtgettet ctggatgtta ccaccacca
<210> 196

211> 24

<212> DNA

213> NILF5

220>

223> KH B 3HIURASFFHII B
220>

<221> misc_feature

222> (17)..07

<223> Niga.c.g. Bt

220>

<221> misc_feature

<222> (19)..(23)

<223> Nfga.c.g. Bt

225

43

44

30

39
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[6552]
[6553]
[6554]
[6555]
[6556]
[6557]
[6558]
[6559]
[6560]
[6561]
[6562]
[6563]
[6564]
[6565]
[6566]
[6567]
[6568]
[6569]
[6570]
[6571]
[6572]
[6573]
[6574]
[6575]
[6576]
[6577]
[6578]
[6579]
[6580]
[6581]
[6582]
[6583]
[6584]
[6585]
[6586]
[6587]
[6588]
[6589]
[6590]
[6591]
[6592]
[6593]

<400> 196

aaaccaacct gtgttgntnn nnng

<210> 197

211> 37

<212> DNA

213> NLF5

220>

223> RH B EAMIURA3IFFII B
220>

<221> misc feature

<222> (21 .. (2D

<223> Nfga.c.g.Bt

220>

<221> misc feature

222> (24)..(25)

223> Nfa.c.g- Bt

220>

<221> misc feature

222>  (27)..(29)

<223> Nita.c.g. 3t

<400> 197

aaaccaacct gtgtgtttct nggnntnnnc ccccccece
<210> 198

211> 39

<212> DNA

213> NP4

220>

223> RH HTESIIURAST A F B
220>

<221> misc_feature

<222> (38)..(39)

<223> Njiga.c.g- Bt

<400> 198

aaaccaacct gtgtgtgtct ctggatgtta ccaccacnn
<210> 199

211> 28

<212> DNA

213> ANLF3

220>

<223>  RH B 6MIURA3IFFII B
220>

<221> misc feature

226

24

37

39
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[6594]
[6595]
[6596]
[6597]
[6598]
[6599]
[6600]
[6601]
[6602]
[6603]
[6604]
[6605]
[6606]
[6607]
[6608]
[6609]
[6610]
[6611]
[6612]
[6613]
[6614]
[6615]
[6616]
[6617]
[6618]
[6619]
[6620]
[6621]
[6622]
[6623]
[6624]
[6625]
[6626]
[6627]
[6628]
[6629]
[6630]
[6631]
[6632]
[6633]
[6634]
[6635]

222> (21 ..(22)
<223> Njiga.c.g- Bt
220>

<221> misc_feature
<222> (25)..(@27)
<223> Nfga.c.g. Bt
<400> 199
aaaccaacct gtgtgttttc nnggnnnt
<210> 200

211> 29

<212> DNA

213> NIFFF
220>

223> SREHTEINIURASFE I H B
<400> 200
aaaccaacct gtgttgettc tctggatgt
210> 201

211> 39

<212> DNA

213> NILF4
220>

223> SR B TE LOTURASFE A B
220>

<221> misc feature
222> (14)..(15)
<223> NjEa.c.g- B8t
220>

<221> misc feature
222> (19)..(22)
<223> NjEa.c.g- B8t
220>

<221> misc_feature
222> (29)..(@Q7)
<223> Njiga.c.g- Bt
220>

<221> misc_feature
222> (29)..(29
<223> Niga.c.g. Bt
220>

<221> misc_feature
222> (32)..(32)
<223> Njiga.c.g. Bt

227

28

29
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[6636]  <220>

[6637] <221> misc feature

[6638] <222> (38)..(38)

[6639] <223> NiEa.c.g-Bt

[6640]  <400> 201

[6641] aaaccaacct gtgnnttcnn nngnnnntnc cnccccena 39
[6642]  <210> 202

[6643] <211> 351

[6644]  <212> DNA

[6645]  <213> fi#fRHRIK Y B}

[6646]  <400> 202

[6647] aaaccaacct gtgtgcttct ctggatgtta ccaccaccaa ggagctcatt gagecttgecg 60
[6648] ataaggtcgg accttatgtg tgcatgatca agacccatat cgacatcatt gacgacttca 120
[6649] cctacgeegg cactgtgete cccctcaagg agettgetet taagcacggt ttettecetgt 180
[6650] tcgaggacag aaagttcgca gatattggca acactgtcaa gcaccagtac aagaacggtg 240
[6651] tctaccgaat cgccgagtgg tccgatatca ccaacgecca cggtgtacce ggagecggaa 300
[6652] tcattgetgg cctgegaget ggtgecgagg aaactgtctc tgaacagaag a 351
[6653]  <210> 203

[6654] <211> 34

[6655]  <212> DNA

[6656]  <213> ANTLF%I

[6657]  <220>

[6658]  <223> >RE R K23MIURASFFI Fr B

[6659]  <400> 203

[6660] aaaccaacct gtgaaactgt ctctgaacag aaga 34
[6661] <210> 204

[6662] <211> 34

[6663]  <212> DNA

[6664]  <213> ANTJF3

[6665]  <220>

[6666]  <223> KH W& 24URASFF B F1 BL

[6667]  <400> 204

[6668] aaaccaacct gtgaaactgt ctctgaacag aaga 34
[6669]  <210> 205

[6670] <211> 803

[6671]  <212> DNA

[6672]  <213> fARAGHBICHEER)

[6673]  <400> 205

[6674] aaaccaacct gtgtgcttcet ctggatgtta ccaccaccaa ggagctcatt gagecttgecg 60
[6675] ataaggtcgg accttatgtg tgcatgatca agacccatat cgacatcatt gacgacttca 120
[6676] cctacgcegg cactgtgete cccctcaagg agettgetet taagcacggt ttettectgt 180
[6677] tcgaggacag aaagttcgca gatattggeca acactgtcaa gcaccagtac aagaacggtg 240

228
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[6678] tctaccgaat cgccgagtgg tccgatatca ccaacgecca cggtgtacce ggagecggaa 300
[6679] tcattgctgg cctgegaget ggtgecgagg aaactgtcte tgaacagaag aaggaggacg 360
[6680] tctctgacta cgagaactcc cagtacaagg agttcctggt cccctetece aacgagaage 420
[6681] tggccagagg tctgetcatg ctggecgage tgtecttgecaa gggetetetg gecactggeg 480
[6682] agtactccaa gcagaccatt gagcttgccce gatccgacce cgagtttgtg gttggettca 540
[6683] ttgcccagaa ccgacctaag ggegactctg aggactgget tattctgace cceggggtgg 600
[6684] gtcttgacga caagggagac gctctcggac agcagtaccg aactgttgag gatgtcatgt 660
[6685] ctaccggaac ggatatcata attgtcggec gaggtctgta cggccagaac cgagatccta 720
[6686] ttgaggagge caagcgatac cagaaggcetg getgggagge ttaccagaag attaactgtt 780
[6687] agaggttaga ctatggatat gta 803
[6688] <210> 206

[6689] <211> 27

[6690] <212> DNA

[6691]  <213> ATJF3l

[6692]  <220>

[6693]  <223> KA WV&E2THIURASFF S F1 BL

[6694]  <400> 206

[6695] aaaccaacct gtgtctatgg atatgta 27
[6696]  <210> 207

[6697] <211> 21

[6698]  <212> DNA

[6699]1 <213> N4l

[6700]  <220>

[6701]  <223> SKHE H ¥ 36MIURASFFFI Fr B

[6702]  <400> 207

[6703] aaaccaacct gtggatatgt a 21
[6704] <210> 208

[6705] <211> 1346

[6706] <212> DNA

[6707] <213> ANTLJF4I

[6708]  <220>

[6709] <223> ARSI18/F%)

[6710]  <400> 208

[6711] aattcatgtc acacaaaccg atcttcgcct caaggaaacc taattctaca tccgagagac 60
[6712] tgcecgagate cagtctacac tgattaattt tcgggceccaat aatttaaaaa aatcgtgtta 120
[6713] tataatatta tatgtattat atatatacat catgatgata ctgacagtca tgtcccattg 180
[6714] ctaaatagac agactccatc tgccgectece aactgatgtt ctcaatattt aaggggtcat 240
[6715] ctcgecattgt ttaataataa acagactcca tctaccgect ccaaatgatg ttctcaaaat 300
[6716] atattgtatg aacttatttt tattacttag tattattaga caacttactt gctttatgaa 360
[6717] aaacacttcc tatttaggaa acaatttata atggcagttc gttcatttaa caatttatgt 420
[6718] agaataaatg ttataaatgc gtatgggaaa tcttaaatat ggatagcata aatgatatct 480
[6719] gcattgccta attcgaaatc aacagcaacg aaaaaaatcc cttgtacaac ataaatagtc 540

229
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[6720] atcgagaaat atcaactatc aaagaacagc tattcacacg ttactattga gattattatt 600
[6721] ggacgagaat cacacactca actgtctttc tctcttctag aaatacaggt acaagtatgt 660
[6722] actattctca ttgttcatac ttctagtcat ttcatcccac atattccttg gatttctcte 720
[6723] caatgaatga cattctatct tgcaaattca acaattataa taagatatac caaagtagcg 780
[6724] gtatagtgge aatcaaaaag cttctctggt gtgetteteg tatttatttt tattctaatg 840
[6725] atccattaaa ggtatatatt tatttcttgt tatataatcc ttttgtttat tacatgggct 900
[6726] ggatacataa aggtattttg atttaatttt ttgcttaaat tcaatcccce ctegttcagt 960
[6727] gtcaactgta atggtaggaa attaccatac ttttgaagaa gcaaaaaaaa tgaaagaaaa 1020
[6728] aaaaaatcgt atttccaggt tagacgttcc gcagaatcta gaatgcggta tgcggtacat 1080
[6729] tgttcttcga acgtaaaagt tgcgetccct gagatattgt acatttttge ttttacaagt 1140
[6730] acaagtacat cgtacaacta tgtactactg ttgatgcatc cacaacagtt tgttttgttt 1200
[6731] ttttttgttt ttttttttte taatgattca ttaccgctat gtatacctac ttgtacttgt 1260
[6732] agtaagccgg gttattggeg ttcaattaat catagactta tgaatctgea cggtgtgege 1320
[6733] tgecgagttac ttttagetta tgcatg 1346
[6734] <210> 209

[6735] <211> 564

[6736] <212> DNA

[6737]  <213> A TJ¥%l

[6738]  <220>

[6739]  <223> ZRHRICEE BRI UAL I A £ AR B L B Cs y 4

[6740]  <400> 209

[6741] atggaccact acctggatat cagactccga cccgacccag agttccctcee tgeccagete 60
[6742] atgtccgtct tgtttggcaa gctgcaccaa getctegtgg cccagggtgg agaccgaatt 120
[6743] ggcgtgtegt teccegattt ggacgagtee cgttetegac ttggagaaag actccgtatt 180
[6744] catgcttctg cagacgatct cagagctctg cttgeccgac cctggetgga gggteteega 240
[6745] gatcatctgc agttcggega gectgeegtg gttecccate ctaccccata cegacaggtg 300
[6746] tctecgggtte aggccaaaag caaccccgag cgactcagac ggegtcttat gegaagacac 360
[6747] gacctgtccg aggaggaage ccgaaagegg atccccgaca cegttgeteg agegttggac 420
[6748] cttcecttteg tcacactgeg atctcaatcg actggtcage actttcgact gttcatcaga 480
[6749] cacggacccc tgcaggtcac cgcagaggaa ggeggtttta cttgetatgg actgtccaag 540
[6750] ggtggctttg tccectggtt ctaa 564
[6751]  <210> 210

[6752] <211> 530

[6753] <212> DNA

[6754]  <213> AN TJ¥%l

[6755]  <220>

[6756]  <223> HBIKE£BIFBAL AT

[6757]  <400> 210

[6758] catcatctaa gggcctcaaa actacctcgg aactgetgeg ctgatctgga caccacagag 60
[6759] gttccgagea ctttaggttg caccaaatgt cccaccaggt gcaggcagaa aacgctggaa 120
[6760] cagcgtgtac agtttgtctt aacaaaaagt gagggcgetg aggtcgagea gggtggtgtg 180
[6761] acttgttata gcctttagag ctgcgaaage gegtatggat ttggetcatc aggecagatt 240

230
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[6762] gagggtctgt ggacacatgt catgttagtg tacttcaatc gcccecctgga tatagccceg 300
[6763] acaataggcc gtggecctcat ttttttgect tccgecacatt tccattgete ggtacccaca 360
[6764] ccttgettet cctgeacttg ccaaccttaa tactggttta cattgaccaa catcttacaa 420
[6765] gcgggggget tgtctagggt atatataaac agtggectctce ccaatcggtt gecagtctet 480
[6766] ttttteccttt cttteccccac agattcgaaa tctaaactac acatcacacc 530
[6767] <210> 211

[6768] <211> 659

[6769]  <212> DNA

[6770]  <213> A TJ7%l

[6771]  <220>

[6772]  <223> TDHI :28bp-gCAN1-28bp

[6773]  <400> 211

[6774] cggeggactg cgtccgaacc agctccagea gegtttttte cgggecattg agecgactge 60
[6775] gaccccgeca acgtgtettg geccacgeac tcatgtcatg ttggtgttgg gaggecactt 120
[6776] tttaagtagc acaaggcacc tagctcgcag caaggtgtcc gaaccaaaga agcggctgea 180
[6777] gtggtgcaaa cggggcggaa acggegggaa aaagecacgg gggeacgaat tgaggeacge 240
[6778] cctcgaattt gagacgagtc acggccccat tcgeccgege aatggetcge caacgeccegg 300
[6779] tcttttgecac cacatcaggt taccccaage caaacctttg tgttaaaaag cttaacatat 360
[6780] tataccgaac gtaggtttgg gegggettge tcecgtetgte caaggcaaca tttatataag 420
[6781] ggtctgcatc gecggetcaa ttgaatcttt tttettette tcttctetat attcattett 480
[6782] gaattaaaca cacatcaaca atggttcact gccgtatagg cagctaagaa atcaaacgat 540
[6783] tacccaccct cgttttagag ctagaaatag caagttaaaa taaggctagt ccgttatcaa 600
[6784] cttgaaaaag tggcaccgag tcggtgettt tgttcactge cgtataggea gectaagaaa 659
[6785] <210> 212

[6786] <211> 28

[6787] <212> RNA

[6788]  <213> ARLHEHAALTE

[6789]  <400> 212

[6790] guucacugcc guauaggcag cuaagaaa 28
[6791] <210> 213

[6792] <211> 156

[6793] <212> RNA

[6794]  <213> A TJ¥3l

[6795]  <220>

[6796]  <223>  HCsy4iR 575 MIEZ) sgRNA

[6797]  <400> 213

[6798] guucacugcc guauaggcag cuaagaaauc aaacgauuac ccacccucgu uuuagagcua 60
[6799] gaaauagcaa guuaaaauaa ggcuaguccg uuaucaacuu gaaaaagugg caccgagucg 120
[6800] gugcuuuugu ucacugccgu auaggcagcu aagaaa 156
[6801] <210> 214

[6802] <211> 23

[6803] <212> DNA

231
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[6804]
[6805]
[6806]
[6807]
[6808]
[6809]
[6810]
[6811]
[6812]
[6813]
[6814]
[6815]
[6816]
[6817]
[6818]
[6819]
[6820]
[6821]
[6822]
[6823]
[6824]
[6825]
[6826]
[6827]
[6828]
[6829]
[6830]
[6831]
[6832]
[6833]
[6834]
[6835]
[6836]
[6837]
[6838]
[6839]
[6840]
[6841]
[6842]
[6843]
[6844]
[6845]

213
<400>

JiE P S UG P £
214

tcaaacgatt acccaccctc cgg

<210>
211>
<212>
213>
<400>

gaaaagacat tttcaaacga ttacccaccc tccgggactg aggcec

210>
<2115
212>
<213>
220>
223>
<400>

215
45

DNA

figE e HIS G P £
215

216
44

DNA
NLF5

K H T 7 14ICANTH R B
216

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcc

210>
<2115
212>
<213>
220>
<223>
<400>

217
44
DNA

N5

K V% 16/ CANT I Fr B
217

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcc

<210>
211>
212>
213>
<220>
223>
<400>

218

144

DNA
NLFF3

KA B V% 18IICANL K H B
218

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcc

<210>
211>
<212>
213>
<220>
223>
<400>

219
44

DNA
NP3

K EH HEE 19RCANLI A B
219

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcce

210>

220

232

23

45

44

44

44
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[6846]
[6847]
[6848]
[6849]
[6850]
[6851]
[6852]
[6853]
[6854]
[6855]
[6856]
[6857]
[6858]
[6859]
[6860]
[6861]
[6862]
[6863]
[6864]
[6865]
[6866]
[6867]
[6868]
[6869]
[6870]
[6871]
[6872]
[6873]
[6874]
[6875]
[6876]
[6877]
[6878]
[6879]
[6880]
[6881]
[6882]
[6883]
[6884]
[6885]
[6886]

211>
<212>
213>
<220>
223>
<400>

44
DNA
NP3

oK T 24 CAN T F B
220

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcce

<210>
211>
212>
<213>
220>
223>
<400>

221
44

DNA
NLF5

oK H RV 251 CANTH F B
221

gaaaagacat tttcaaacga ttacccacct ccgggactga ggcc

210>
<2115
212>
<213>
220>
223>
<400>

222
128
RNA
NLFF4

HiCsy44b 3 ¥ gRNA
222

44

44

cuaagaaauc aaacgauuac ccacccucgu uuuagagcua gaaauagcaa guuaaaauaa 60

ggcuaguccg uuaucaacuu gaaaaagugg caccgagucg gugcuuuugu ucacugecgu 120

auaggcag

<210>
211>
212>
213>
<220>
223>
<400>

223

8

RNA
NLFF3

CsyAUIRIJE 15 5551
223

Cuaagaaa

<210>
211>
<212>
213>
<220>
223>
<400>

224
20

RNA
NP3

Csy4D)EIJE 13" 55 M7 51
224

guucacugcc guauaggcag

233

128

20
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