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L. — M3 FICRISPR/Cas9 ZR 4t £ R 4T #E 1) 77325 , HARFAEAE T 55 T-CRISPR/Cas9 &4t , ik
P H A DNAFRBE ) B RE J11K) Cas N AR, 41 6 BN T #E A7 s 48— 45 tracrRNA/crRNA
JCE BRI — 2% sgRNA, Cas O R AR R 4T #EAL m Bt 3lr () £ 5 (1) 18] B AH AR E: 17, 7= A=
DNABLEEY) 1, A = A= DNAKUBE T 2, 15 S BE DI D YR BB 5 .

2 ARIEAUR LR Ll () 77325 , HARFAEAE T it 25 DR 4T 3 A, 458 e R s o PRI Rt o

3 ARIE BRI ZLR LT IR ) 771 , HRFEAE T Frik Cas 9 RAZ A& 1% H Cas9n D10AFI/ 5L
H840A.

4 AR BRI BRI IR I 532, FORRE 7R T B X R AN S 2L R W 1 22 D 2 AN T BB AT 1, B
ANFTEEAL S TAT R AS /N T 100bp

5. —FliS; FHHCRISPR/Cas9 2 4t il £ FL K 4T ¥EES UM 5 ik, HAFIEE T E I NP5

(1) AR i 2 DT T ) 248 20 R 88 s AT 02 438 5 o 0 T BB A, 15 U1 [ Y DNAFHE A7 0 465 58 7
E
(2) R AR ZE R 1-E — TR IR 1 J7 7% , 1] 5 Cas O AR 1 Bl HL R 1A %0 f4 , AR s S 8
DRI FOT #E A7 5 5 1T 81 4% sgRNABK % tracrRNA/ crRNA — T8 SR B & [ I 218 344k

i, ] 5 CasOm) AR | sgRNAEK # crRNAFIt rac rRNARY FE FR A Ei 4k

(3) W08 (1) #4415 2 Cas I RATA  sgRNAEL # tracrRNA/crRNA — o & &4, i &
% H ) AR AR UL SRR B AR e Gy NESAH L, AR i 22 (R 4T #2149 28 Y e 5[] N 7% % [ Y DNA
AR ASE T S A5 A T I o B0H 4 DN AT N 21 B R 21

(4) $ZELESZH I DNAjHE /T PCRYE 58 Fl1/ Bk Southern Blot#s 5% B % 5E , % g @ 1 1 72
5 By B DR #ERH EES 40 i .

6. HR 4B BRI ZE K5 IR 1) 77 3%, HRHEAE T Pk 20 38 (2) i B0 45 12F — 20 & M 1l 15 19
sgRNAEY# crRNAFI tracrRNA — Ju B &K I #IR0H

T ARIE BRI K6 Bk 1) 77 1 , FRFAEAE T B ik A 60 355 A% IR N DBl %  SSAR 5
FARKT ML Sanger 774 \Digenome—SeqH A .

8. MRABAUHNEL R T IR 1 77325, FURFAEAE T Pk =% B2 N Vi 1% H SURVEYORPE \ T7TEN1 g .

9. RIE VR ZLR 6 P iR ) 7775 , HRHEAE T4 B A B Cas 9 1 sgRNAEL K tracrRNA/
crRNAZ U E A, B % H B FRI8 B AR B 38 04 GLES AR AL , 32 B4 e ik DR 20 3 R e
S|y 3G B bR D) EIX 5, X345 B9 PCRA= i AT TTENTEG U, B U fa AT L vkokar 00 , Aoz ) &85
FARIREE X R 2 tH— 25 B 2 5% 25 LN B )3, B X 3145 B PCR™* i3k AT Sanger
e, I FF 25 B L %ot 5575, s gRNA X 35 H 0 UG SR A5 25 ) 81 5 975 306 1 725 24 s gRNAER ¢ rRNA FHI
tracrRNA,

10 AR AR SR 5-9F — T Fradk 1) 7775, HRRAEAE T BT iR % GLES M M 1) 77 V5 B i 25
L2 N1 iRz N 3/ N R 2 37O

11.— PN FHCRISPR/Cas 94 FESTT #EFE A il £ B LR 4T $E BN WAL (1) 7 2%, HARpAEAE T
R FARUR] 22 3K 5-104F — T I (1 77 V5 1) 24 15 21 R T 88 PH VEES AR B v 5 20 sh 2,
oy nI A B A BERrh, BEAT 5%, A2 77 B 8 R AR RN FOMIR & 1R 30, FORME A e
55168 5 B AR B sh W e BRAFF LA, J8 0 6 DR 45 0 1 BH PR LA 3 W B R 25 R 4T SR 3h A A5
A,

12 ARGEBOR EER VTR A 532 » FLRFIEAE T 5E T S sh WA R i L3«
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13 AR BRI EL SR 12T iR 1 7325 , FLRFAE7E T 28 PR AT ¥R S A 7R 3k F /D REIOR R,

14 AR 4 AR B SR 1Bl 1 7 v, FLRR R 72 T 2 R T SR 3 A Y 9KO L CKO KT . KO
first TM/NER AT,

15 AR PR ZE R 1A BT IR 18 75325, FLARFAE7E T 55 (R 4T #E B 445 L S PRKAAL-KT . CD27~
KT .ANXAS-CKOZh##i A

16. —Fp$2 5 2 T CRISPR/Cas9 RGi A FESH L BH 4 ve B 0 3k KR (1) 75 1, HAFIEE T
FIHICRISPR/Cas9 R4t , 14645 B A DNAHLEE V) HI GE 7711 Cas OB RAGAA , £+ X AT #EAL fi
Fi—2%ktracrRNA/crRNA G HE SR # — 5% sgRNA, Cas 9 S8 AR R YL il 4T #EAL 55 B 0 O £
SF I B AR AR 5L 7, = A DNA B BE ) 11, T AS P26 XUEE T 2, 5 B U) T RV B R
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— Rz FICRISPR/Cas 9/t FESFTREFX A Hil & B E TR sh iR
By7E

AR Fulg

[0001] A B Jig T~ 2 D] G i 152 AR 4003k, BAR Y S —Fh B2 FICRTSPR/Cas 9/ FESHT L4 A
il & JE R 4T SR S L AL ) 7 v

[0002] WIRE =

[0003]  ZhAAR I JE i 5T N SR 24 Fi g e b AN TR ) T, BATTHE AR v 3l b i A 2R A
M, 5 N REE IR Z AL 4L, vT DAAE N N SR FE 1) 2 R o di ik A [A] ) 22k D] 4 5 07
5 T LIRS IE B I SRS , TR 98 AH SR 1 K A2 51097 55

[0004] it [K] 2w 48 At 200 ok 6o 4 S5 (R 2H b H (9 R R I — B B R 7 91 2 2 B MR H IR
HEAT B e UIBR , G a3 240 A\ ZNIR IDNAJT #1) , Af 2 7= A2 A 18 A% (1 038 « 5 o 2 Bl Ab 20
75 7] 5 B DNARE HL 5 A8 AN [F] 1 A2, 55 DR 20 8 3 R A2 0 ) 0238 B DR ) 2H R A 6 4, B v
R4 AT N E [m) BRAE IR ARE S DALt , 28 DR G B R B PR 48 B TR VPR P 20 14 4F K S,
PERL AR, HoA CRISPRIRAT 1 201 54F AL Ak 2 R 2

[0005]  7E4H fif P DNAZ B M R4 Bk 2 Jim 25 2 43 4 L N 1) 25 M2 B AL 2 2 T AN 7
A AT ART e AR , {H DNASURE Wir 22 (1) 25 5 A 1R K AN [R] o 20 1 N DNAXUEE B R B B 25
5 30 R FER EAHAZ R (Homology directed repair,HDR) MIHRE[R YA bn 1% 22 (Non-
Homologous End Join,NHEJ) o Z4DNAJK AE XUHENT 22 5 , G SR A0 B P A7 £E 5 288 11 9 i [m] R
Fr 30, W4T RIR EAHAZE , SMIEDNA R B AT A A N W 228 271 oo J R 1) 8 (R 1R AT et ok B
4 40 DR 958 N (R ZH DNA T B 58 9 18 16 5 DRI RO 5 267 M N G (R s ZAF A, RUE IR 22 (1)
DNAZ3 - Ul 38 R NHE JRE 42, B - Jo AR T LA A, 3 b “B” i 42 45 ) 5 B0 2 1 sk 2K L 185
BRCAR T 51 S SR AR - DNARUAE Wiy 6 8 R 40 171 5 7 7™ F N A0 35, (R AR (2 i Fe 2L R 2
Re P s 2200 o

[0006]  fESEESAAL (WEAG 40 ) $T 58, & A BRI B 4 5 IR 06 T 40 M S BOR B itk _E 1) 29
T ROR T [R)R B2 A T A R DR T T v BRSPS R [ U e 21 AL E R R R )
HAHAMRANAEFART , 45 KN, FH 2L AT #E S5 R T B ORI Pk

[0007] 4R, X} T-CRISPR/Cas OB AR MW 7L 5 8 F , ARA BRI T #EHOR T4t 158
% . CRISPR/Cas 92 4H b Al iy 4H i A LT B FH BTRLAN T Ut 1T Y8 A SR 10 SR A 22 7 10
WLH] . fFFIX— RSt H , crRNA (CRISPR-derived RNA) il i il L 5t 5 tracrRNA (trans—
activating RNA) 45 & T B XUEERNA, e tracrRNA/crRNA — e 5 & K38 5:Cas95 H fEcrRNA
15 7 H1EE E A5 s T DUREDNA o 75 5 R 4H Rk #2 H , tracrRNAIcrRNAT] LAR & A 15
BRI ZHIR (single guide RNA,sg RNA) FRiA [FIFE AT DL 2188 7] 5 DI04 F , 20 i od i
Xof W R XURE IEAT B 2, AT S JUL S R 2B 1 s T i 8 o (EL DU (1) BT 2R 2 70 AH DR A L 5 A
25 ZANIE) Rd BB GRAR , 2511 R S FH A7 SR JAURSE « Caus 942 18 I A /I A% R I 445 #4935 Ruv C FHNH >R 7= A
KU 2L, F X AN S B &6 14 5 rp i — AN e 46 il P U BR (D1OABRHB40A) , B AL T 7= 4=
BBV O I R R Cas9ni ckase (Cas9n) .Cas9Onis Fil ik — Xt sgRNA 5| 5 e S L 1m) X4 1)
E], B AR BE AL
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[0008]  SATM7EH| FHCas9t H /- FESH #EH AR BAT B R UG I , AR 2WT Cas9id/2Cas9n
FA, BT IR 2L, 238 R A HMEJ B B, S 8056 F K A B aE B 4671
F-PUBA 2% 7 I, ASH] T PRk BE A o B F T A

[0009] st A, [F) Vs B 2H 2 15 e % v AROK A 52 2 BRI 3R 520, Thomas %5 (Thomas KR, Capecchi
MR. Site-directed mutagenesis by gene targeting in mouse embryo—-derived stem
cells.Cell,1987,51 (3) : 503-12) A I 24 [FVE 7 51K B EH 4kb 34 hn 39k bt , I [H] Y5 2 20
R LIS N1 045 o AL [R5 3 A1 sk K 2 3 INPCR 77 V2 45 78 1 ME FEE , BT HT BE R R FIPCR 48 78
AR, H AT A HI [R5 51 19 TCAR B 0 7 V2 R PCR S 5E A AE R

EZRAR

[0010] A% BHEF ST BEARA L , Al FHCas9ZR AR A4 77 4 DNA B BE T 24 () B 1, AN T
#EA RS B — 2k tracrRNA/crRNA . Ju B SR Bl 38 — 2% gRNAS AEDNA S BE U] 11, 17 AS 7 42 DNA
XUEEMT 2L, % S e Y) O FYR BB E , PR ARIME J1E B 4 R 4l N Bk 2838 i3k — 20 1, A
K EHGCRISPR/ Cas 92 (K g B R 5L RESHT #ELE &, 5 FHESARME (WG T4 M) 24T sgRNA
DB R MR, T 128 H 5 AR (1) sgRNA S8 J5 PEESHT T FEFR IR I Cas 99 A8 A B 11 A i
16 4D A 1) L ZELAST P TR s gRNA , T I SR 4 1 PR IR

[0011] AR BARFARTTRUT -

[0012]  — 7} FHHCRISPR/Cas9 2 4t 5 K #T #E¥) J7¥2: , 5 T-CRISPR/Cas9 £ 4t , it £ H A DNA
FBEDIEIGE 111 Cas O AT, &1 5 A5 N FT AL 55 4 F— 4% tracrRNA/crRNA — 0 B AR Bk
H— 2k sgRNA, CasO) FEAZ AR SIFT #IAL 25 B 30T 19 PR ~F 10 1) B AH 2T 25 5, 7= ZEDNA B BE DI 1T
A= AEDNAXUEE T ¢, 175 F B 1) D R R A2

[0013] AU BH ik 777 vk v B DAL T S S 20 A0 955 2 (R il B R DR RN o

[0014] AU BHRTIA 7 i Cas O] AR 1 J9Cas9n D10AFH/ B HB40A.

[0015]  #3E—25 [, A & BH AT I 77 v v DAL o 45 N S 3R [R5 11 22 /0 2 /N T A 5 DA s 4T
BEACR B[R HEAT 22 AN FE R 4T B, AEASHT #EAT 25 1 18] B AS /N T 100bp , FR1E AH 4 Y DNA B4
10171 R R A2 8 1R B 0 17 AN 77 A XU T 3R

[0016] AR B 33— H HIE T 4L —Fh S FICRISPR/Cas9 2R 4t il 4 %5 K T $EES 40 a1 5
%, BFEIT PR

[0017] (1) 12 4fs 25 AT F T 4L 149 A 20 R A0 2 R e 9345 3 () T AL A0, W 1 ) JDNAEE AR I 4 5
UEX

[0018]  (2) 3% A & BH T3k W FHCRISPR/Cas9 Z 4t 45 (R 4T #E 1K 7732 , il £ Cas 9 28 A8 {4 Bk
H AR A, AR 0 DR RO AT $EAT fB T I i 4% sgRNABRE tracrRNA/crRNA . Jo & & A 5L
% H B RIB AL

[0019] Bl &, ] £ CasOft) FEARA | sgRNAEY # crRNAF t rac rRNAF 32 18 2 44¢

[0020]  (3) ¥R (1) #4415 2 Cas O RAL4A \ sgRNABL # tracrRNA/crRNA T B & 14,
B % B R IA B AR B 36 TR B AR AL G NESAH N, ] R 4 F2 R 4T #E 1 218 78 1% 4% T2 ] 5 DNA
REARASE FT BB AT 5 2B B 3 e N BN 5k 5 B8 3% [ ) 2 4% ] 5L (3L AR DNAKE 4R Y5 DNA SR N\ 31 2 [R]
4 ;

[0021]  (4) FEEXESHNHEDNAREATPCRYS € A/ 8¢ Southern BlotAr il 5% M % 5 , %@ i@ il
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(%) 5 [ R g 22 [R1 T 4B BH PR ES 4 i

[0022] AU BH W] DL B 2| £5CasOi) AT/ . sgRNAEL & tracrRNA/crRNA — TG & & % e
N ESHRY , 1] il 2 25 H 1 R IE SR B R IA SR Y NESAIRY , 3%k BBz 1] £ Cas 9 RAT
1A sgRNAELF tracrRNA/crRNA - JT & A AR5 Y NESANRY , 1T DA Tk fo 3 18 AR B ek #i ik
Je NESHH R J5 1 R IE R ) L

[0023]  EaRT5 vk, ARIER, BTk 20 B8 (2) Jb A5 1F — 24 I 145 1 s gRNA B 3 c rRNA I
tracrRNAZ TG A A 170 F1) 208 256 R0 it S ARA N o P I o 0 455 R IR A 7)Ao IV  SSAHR 25 %6,
PRAEIE Sanger il J¥32: \Digenome—Seq i A o L A% BR P VIBEAS MV , BT iR A% R N V) g ik
H SURVEYOR . T7EN1 /i o

[0024] Ak BH—AN BARR S22, K B AR U Cas9 . sgRNABY 35 tracrRNA/crRNA — o & &
PR, B3 % H 3R IR AR B R R BT JLES Y Y, $2 HU 40 i 5 DX 40 9 A e 7 5 144 18 H
Fr D) EN X 35, 55 3R A5 I PCRA= 93t 4T BEAT TTENTEE Y , B 1) Ja 347 v koA I , A I &5 SR 2R bk
XTHRZH 2 HH— 25 Bl 2 25 25 N A 2D 5 B3, XSRS I PCRA= ) 14E 4T Sanger Ml 5 , 1l
JF 45 L N R, s g RNATK 35 H 300 X004 40 A 5 2k 40 81 5 075 1% H 2 2 s gRNA B c rRNA AT
tracrRNA,

[0025] AR BHRTIR J7V2: , e GBS A M 1) 77 V2 E0 45 o B A G IR AR i e AL e L

[0026] AR EHIY 75— H I AE T HE 4t —Fh S FHCRISPR/Cas 9/ FESTFT HEHL A ] £ L A1 T #E
BNWIRE A J7 35 P A R BH B ik B FCRISPR/Cas9 £ 4t il 2% FE A T #EES 41 f 1) 5 vk il 2% 45
FUFRHE DR AT $ERH VEES A V= 5 2 S ZE IR b, 1 FERR 53 0 # 1 BIAC 22 B b, AT 1) 5%, AR
7= ) e AR AP0 IE BRI T #E Sh WA A AL 1), A K BH B B PR 4T S8 S s B i 3L 3
W5 I /N R ER SR o LA 1), A B iR ZE PR 4T SR S )15 8 KO KO KT\ KO first TM/)h
B AR

[0027] %% BH Bk 7 v T Bir B 6 DT ) st N BRGRBR o A% R B o BAR B 25 1 F T SR Sh A5
A PRKAA1-KI.CD27-KI.ANXA8-CKO/IN iR AR 7Y ,

[0028] A HA 53— H I AE T FEft— P = 2 T-CRISPR/Cas9 R Gi /- FESTT #E FH 1 v b
I 18 AR 1) 7712, M FHCRISPR/Cas9 R4t , 1%t 5 H A DNA L FE DI B BE /711 Cas O RAZAA , 156+
FEANFTHEAL 58— & tracrRNA/crRNA 0 R A R 85 — 2k sgRNA, Cas 9 RAZAR L HIHT
BB R B 3 PR S 4 8] B A AR 3 7, 2 AEDNABREE U 1T, T AN P2 AR XU R 2, 15 S s U 1
FYREHELE .

[0029] X BH ATk (1 B A 78 Cas O T R AR A4 Cas On Bl H 3R A F A4 v 225 LA H7 A il £ 11 i
(Cong,Le,et al.”Multiplex genome engineering using CRISPR/Cas systems.”
Science (2013) : 1231143.) A ZFE R AL 2> 7] i 15 21 . sgRNABL # t racrRNA/ crRNABC T
- ) £ X6 B 7 45 1) s gRNA AT A FHICas9s gRNABE 99 i , AR 8 4T 90 5 DR R T #EA7 i 83t
sgRNA, Bt s FI X skhttp: //crispr.mit.edu/ 0 HrsgRNAKS T o3& B 15736020 DL _E 1Y
sgRNA, VP43 i8Rk 57 , 1 BH s gRNAGE S P Bk = , A ISP I 8 205 )N

[0030] AT IA AR s gRNAFL SR A BU AT R ML A w145

[0031]  EARMERAEWT -

[0032] 1) sgRNAG|#)ixcit

[0033] K sgRNAJFBIAEAIE A 519017 , sgRNAF F1) s 1) H AR F BIAE A I ) 514037 T

6
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[0034]  2) #) sgRNAFL S B A 5

[0035] ¥ IF S If) 51 038 K W% , 7E 5 Bsal Bl ) () pUCKT-TT ik iE3E , M@ 15 515
H sgRNAFHII i 5304k .

[0036]  3) JE L PCRY™ 1 il 8 Ak S A SRABEAN 5

[0037]  DAPrimerStar Max{k % ,sgRNA-F.sgRNA-RA B4, JF 51 IE 6 () pUCS 7-s gRNA 5 kit
AR HEATPCR,95°C 5min,95°C 30s,58°C 30s,72°C 40s,72°C 5min, 30MEI L F 45
IS5 BEAT BRNERE B IR HL UK, U H 1) 267 BEAT I 1RIAC , R WAL SR A5 ) 28 7= 1) R e SR AR o

[0038]  4) fsf H % BN AT IR M i s FE 44k

[0039] 5T :HiScribe™ T7 Quick High Yield RNA Synthesis Kit (NEB#E2050S) ;
[0040]  {FTIT:Ambion MEGAclear kit (Ambion AM1908) ;

[0041]  F%HiScribe™ T7 Quick High Yield RNA Synthesis Kit (NEB#E2050S) ¥ {ET
WHEAT RNAMRAME %, #Ambion MEGAclear kit (Ambion AM1908) (K] #4FEF- /W iE4TRNAZL
o [FTCSRAS I RNAE I 55 143 6 6 FETHINR B, FRE In] RNARESL IMA9ul 1 X Loading
buf fer , BEAT B HEHE Bt s L K o FLARRNARE i -80 C LR AT o

[0042] A HAAR A

[0043] (1) A BH | FHCasOZ A 4 7 4 DNA BB 7 284 (A R 1, ok B AN 4T B A7 A (56— 4%
tracrRNA/crRNA TG0 SR B # — 2% sgRNAFZAEDNA B4 V) 11, T A 77 ZE DNAXUBE T 22, 15 5
BABEAT) I [ Y5 B A, PR ARHME J18 55 At SR i 4l N Bl 2k 5845

[0044]  (2) A& K HHH4CRISPR/ Cas9KE Hl gnfH 1 R 5 1L SESTT 45 & , Jc HESAH M (ML fig -+
A ) BEAT sgRNAD)FI % 22 MK, 7428 HH v 3R 1) sgRNA SR JS FEESHT #E I AR Hh s I Cas9
SRR PR [ RN 326 HA PR AL ) B ZEL A R 1) v 8 s gRNA , B BH B 3 vy R B

[0045]  (3) Z %% BHF| FHICRIPSR/Cas9On/ SESHT B[ JE K i 45 A, DAAR AN 698 3R 1581 &
A L ES Y B 0 2 SR A3 1) 55 R s gRNAZH A, ST 2 ] 28 22 A6 s 4T 88, X BB (R i 2 A r
RUAT BT, EANSE N [R5 FE R [RII , B2 s T3RR3R , S B E (R 40 s 1) H |, v AR R
SEEBRTZ T R EITSE BRI 4

M3 15 BB
[0046] &1 . st f3
[0047]  [E]2.SKitify
[0048] &3, Sty
[0049]  [&]4. st f3
[0050] &[5 sty
[0051] &6 Sty

—

1sgRNAYJEITTEN 1S V) EE % B o

IWT Cas9/rFESFT HEPCRAG M #E 77 b 14
1Cas9n DI10ASMFESHT #EPCRA M o 42 v 1]
IWTELD10A Cas9/FESHT #ESouthernts I - 5 v b 14 .
2sgRNATTEI 37 LE %o P o
2PCRA I 42 v b ]

[0052] &7 52 {5 2Southerntd i o &8 va 2 & .

[0053]  [&I8. st f51)2 /]~ B 2 PR Y A M e

[0054]  [&]9. st 5] 3 s gRNA DI 0 7 LU %o P

[0055] P& 10. St (5] SPCRAGE I o &8 7 e 1A o

[0056]  [&|11.SEjafsl3Southernfd i H v % & .

(00571 [&]12. St {5 3 /)N Bl 2ok DR A o 00 ]

e = = = = = =
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B A

[0058] DA dict S it 51 i BH A i IR 1) BB B AEAS 52 S it 51T R o)

[0059] 7R B A BT A FH IR RS, BRAE A Ui B , — M B AT a8 57 AN 51 38 i 38
FRI S SLo T2 A BARSE 5 5 2 R 3t — 2D VAN R R AR R B o N ER A L 1% S i 5] 2
N T Z U B A B i Al DA AR g BR A A B Y

[0060]  7E DL St fo] o o R VAR IR 1) 2% Pl R AN v A s A R R T
[0061] "R [HI &5 A FLAA Sl 5 0 A% B gk — 2D Ui B

[0062]  sjiafsl1Prkaal-KT ESZHMI (R H 4%

[0063] A BH{E HIFIWT Cas9MICas9On D10A, WA T 75 SN i A MR A PR 2 7], A I3
RIS, T fa8keei .

[0064]  — sgRNAFRI BT il & S U&7 1A Ml

[0065] 1. ¥ ihIFFHHil&% %S H AL S sgRNA

[0066] 1) 1 FiCas9sgRNA 1/ ufi & 114X H AL 5 sgRNA

[0067] g FIMIkhttp://crispr.mit.edu/J> M sgRNAKE 1% o 3 45 70604 LL_E )
sgRNA, PE43 8k =7 , 1t BH s gRNAGRE SV 8 = , A 7 1 0 S 250 97 )N

[0068]  Hy TR JEDNAMEAA F B 19 5t 4545 Z05kb /N [ YRS , A O P e K, AR R BH fE 24
[ 5 100bp A P #5110 e SR 15 1 26 T V) E T sgRNA.

[0069]  sgRNAFHIAN T -

[0070]

sgRNAZA PR gl PAM
Prkaal-5S1 gaacacuagugcacuuaucc (SEQ ID NO:1) CGG
Prkaal—-3S2 uccugaaaugacuucuggug (SEQ ID NO:2) CGG

[0071]  2) sgRNAB|#i5t it

[0072] K5 sgRNAFE FIAE N IE [H] 51437 6, sgRNAE #1] Js2 1) H I FE B R 2 1) 51 43T 1
[0073]  3) #% sgRNAKL T34k 5

[0074] ¥4 1E S 1) 51038 KB RO EE , T 5 Bsal Bl I pUCST-TTHARZE R, @B 315
B sgRNAFFHI ) s 30K

[0075]  4) i3 PCRYT 384 fil] 24 4k S0 A SRABEAR 5

[0076]  DAPrimerStar MaxfA %, sgRNA-F.sgRNA-RJY 5|4, & 41 IE 5 f pUC5 7-s gRNA i ki
KRR FEATPCR,95°C 5min,95°C 30s,58°C 30s,72°C 40s,72°C 5min, 304G,

[0077] 2 /7 45 o Ja B AT B W gt e B Uk , ) B I 2% s b AT e RIS, [RIUSCER A5 28 P20 N
T SRR

[0078] 2. {sfi % SARAR AT A4 NS s Il

[0079]  RXFI1:HiScribe™ T7 Quick High Yield RNA Synthesis Kit (NEB#E2050S)
[0080] 4711 :Ambion MEGAclear kit (Ambion AM1908)

[0081]  #%HiScribe™ T7 Quick High Yield RNA Synthesis Kit (NEB#E2050S) [f#:/E T
W4T RNARAREE S, ¥ Ambion MEGAclear kit (Ambion AM1908) {135 4E T/ 1 TRNALE
b

[0082]  [RIUYi 3K 45 FURNAE It 48 A1 73 6 06 BE v MR B2, FFH 1l RNARE S A 9ul 1 X
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Loading buffer, 3E47 B i bl e HL WK o HL AR RNAKE 1 —80 C LR AT o

6/18 1T

[0083]  3.:¥4sgRNASWT Cas9%g i H % 77 =0k /N ES i
[0084] 1) #EAESANM : 5 75 A R VR AE I ES A , i i A AR HEAT 188, o 3 i — R - Hqg

R, BN 10em dishi5 X 106415 & .

[0085]  2) H BL A 4G  FEHLBE 24 K R 4-14:00, 78 TCRNAZAE R, iR P HL A K, K Cas9
5 sgRNAVR G fENH R .

[0086]  3) AU HL 4% Wl — REEFH LA W AL Z8 1k 5, B X 106412, &5.021000rpm 5min,
TR 2 b3E . FH100u] H L buf fer B8 5 , IR LI FERE 5 TR 215 55 NHL TR o H
B IS 1) B ORI N 5000 1ES—DMEM, %% N\ 46 BH ke (R 6 FLAR o

(00871 4) 48h /5 , i, FEDNALE 5 VI FIRL AL -
[0088] 4. [K %55 K15 = VI FI R F sgRNA
[0089]  PCRAK Z 3% 134T ke, PCRE| W) W32, PCRFE W 263 . PCRAZ W) 1 TTEN T HT]

)45 AN LR 7~ o 1 1 H A2 B SR S [R) R DA 0 s g RNA D) 1 Eb X 11, A5 1 DRy 3 i [ ) e Ay i
sgRNAYIE|EL X &, B v S R TTENTEE U J5 R B2 4% 7 » i B 5ty [ Y5 RS Y s gRNART 3 it [ I
T P s gRNAR] V)1 H i FE R 4H

[0090] %1
E&T5IMFS: 1, 2
W BR (w) | A
10X Buffer 2.5
ddH20 16.75
[0091] Pr?mer 1 10uM
Primer 1 10uM
Mg2+ 2 25mM
dNTPs 0.5 10mM each
Taq 0.25 5U/ul
Template | ~100ng/ul
[0092] 2.
[0093]
We | SWEK 51975 ™ | GC% | i RA | 513
| 2628-PRKAA1-5S-intF1 acttttacctgetgagecta 543 | 45.0
(SEQ ID NO:3) =
2628-PRKAAI-5S-ntRI | gigtatgigotaagciagiggt | 583 | 455 | V& 140bp | 5'in
(SEQ ID NO:4)
2 2628-PRKAA1-3S-intF1 gaactcttgactggtcactttttg | 57.8 | 41.7
(SEQ ID NO:5) -
2628-PRKAAI-3S-intRI | geccaatgigtiacttttatgic | 55.5 | 30.1 | & 21/op | 3'in
(SEQ ID NO:6)
[0094] 33 1AN2 514073 3] 9 0,55 i s gRNA I3 3y s g RNAD B 47 14 5140 o
[0095] %3
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7% PCR 72/ (touch down)
EHEMFS 1, 2
Seg. Temp. Time Cycle +Temp/cycle
1 95°C Smin
2 98°C 30s
3 65°C 30s -0.5
[0096] 4 72°C 45s 2-4,20x
5 98°C 30s
6 55C 30s
7 72°C 45s 5-7,20x
8 72°C Smin
9 10C hold
[0097]  — | HCas9 D10ASMFESITHEEAR , ik 45 FHEES Fe ki ([R]IN FHIWT Cas94h &
ESHTHLE A0 )

[0098] i.HL%sHT—Kifififeederdifi T-6cm dish .

[0099] 1. S Y R HERTE T 75 HIES-DMEM.ES—0 . RGN 37 B 7K V8 4 T T4k . T T 4
G IR R BT S

[0100]  iii. FHJERMAEFF 40 VH AL T 2k, ES-0h A S U 4 AL &5 0>, 1000rpmbmin, AIHLIR 5] 4%
B EREC SR KERE RESERIBINEFEN) , IR % Fig.

[0101]  iv.JHCa*/Mg*free PBS 20ml =%, {14, B2 X 10641, 2 £>1000rpm 5min, it
W2 B

[0102]  v.H100u1H ¥ buffer & 5 , AR Cas9ID10AE [ 5 sgRNALL K [F] JEDNAfE
& (FPFIUISEQ 1D NO: 77 , [R] YEDNAGE AL 5 msg N AL A TR) 50 | 5 46 X CDS e 1 i e )i
1 (GA18) , IR &) Ja e NHLIEAR .

[0103]  vi.HL: 5, b] B ISOFR Hh N 5001 1 ES-DMEM, % N4 A feeder 4B a1 6cm dish,
[0104]  vii.48h/m, EH N 200ug/ml G418H B EEES-M+G418 . N —E AL B B 9548 , 37
C, 5% COREFRIFHETR o

[0105]  viii.7 KRG, PREL A TEE a0 A feeder 96 FLAR T , ESZH MK 2280 % b &, LA :
AR, Forbr— 5 FH T-#2DNA, 73 P 5t TR A7 2 -80 BE I UK AR 1

[0106]  ix.96FLAKDNAIEATPCREE AE o

[0107]  x.96FLAR MY 34 : PCRFH VL FEFE A A IS » N—80 B HI VKA oK 96 FLAR Hr HIL H L T
FE S 2 T, T3 kS , TR BB 740 R, K Z930min, 318] A8 5h96 FLAR B E i 2 B (38 5h2-3
W A SEA R 96 FLAR B E — ML B 107 Bl 5 , JR IR &K, IX N B sh i B ] fF 96
FUARJEC 3508 E B Ab 37 °C LAAE LA b Ah) |, fp 0K B A B Ak i 5 0 200 4 S B 3 24 L AR
W, BN RHYE SR B TR R — 2450 bRIdTE 2 N R A il Bl BRI R 2
10cm dish b, —ILFH %47, — LA T-3%DNA

[0108]  xi.Southern%E & SAZ A : 14 5 () 40 EIDNAH T southernta Il , %5 & i i 1Y
TR R 94T HERH 1 TR

[0109]  PCRASHIA &R J 45

[0110]  PCR{K R U4 ,PCRE|I¥)UN1R5, PCRAE - U126,

(01111 %4,

10
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ET51YF5: 13
WA (Takara RRO2ZMA) | 48 (ul) | ##&
10X Buffer 2.5
ddH,0 15.25
[0112] Primer | 10mM
Primer | 10mM
Mg”’ 2 25mM
dNTPs 2 10mM each
LA Taq 0.25 5U/ul
Template |
[0113]  85:
[0114]
FF GC 51%
» 34045 31490R 3 v | Tm | EXA | L
100692-PRKAA1-ES-5F1 ggtcttcataccgecactgett 54.5 | 57.0 | KIn=5938bp
| (SEQ ID NO:8) Wt=none 5'LR-
100692-PRKAAI(A)-ES-5R1 ggcectgegtacaatettectg 57.1 | 56.7 PCR
(SEQ ID NO:9)
100692-PRKAA1-ES-3F1 cacccagcetttcttgtacaaagtgg 48.0 58.0
5 (SEQ ID NO:10) KIn=5828bp 3’LR-
100692-PRKAA1-ES-3R1 geacagcetgecactatcagtcatge 56.0 | 61.8 | Wt=none PCR
(SEQ ID NO:11)

[0115] ¥4 :5" LR-PCR 5|4y it k5 [Fl Y5 7 9 34 519, 3° LR-PCR 51 ) 9 15 68 3 iy [ 5
B84 514,

[0116] £6:
EH PCREF
ET5YFS: 1,3
Seg. Temp. Time Cycle
1 95C Smin
[0117] 2 95C 30s
3 62°C 30s
4 68°C 45s 2-4,40%
5 68°C Smin
6 10C hold

[0118]  WT Cas9/r-FESHTHEPCRAD I 4 v i 25 R an &l 2 7, Horh : B6 B 1% f, 52 B6
JE R ZHDNA s N2 0 R, AR FR 6 [ 5 PO BH P GE I s TRANS . 2K 2% 717 : 8000bp\5000bp\
3000bp\2000bp\1000bp\750bp\500bp\250bp\ 100bp ; A1-H6 A AN [F] 72 % 4 = [ kE i o 5 LR-
PCRY™ 34 BH P 3 b 553" LR-PCRAy™ 3% B 14 vl B =5 W) 45 KD Ay 1 % B 2L ¥ B 1 S P o AT -HE Zf
S48 vE AR B BH 4 vEfE (E1,H2,E3,H3, H4,E6; FHIE 2 . 6/48=12.5% H 4 N EF 4= 7Y
B

[0119]  Cas9n D10ASFESFT HEPCRAS I A 41 v o 25 J 4 3z , Hor - BE N BH M X R, 72
B6JE K] ZHDNA s N2 25 [ 565 B, T AR 110 % HEL s PR BH 14 6 HE s TRANS . 2K 2% : 8000bp\5000bp \
3000bp\2000bp\1000bp\750bp\500bp\250bp\ 100bp ; Al-G4 A AN[E] 72 % 4 = [ FE o 5 LR-
PCRY™ 34 BH P 3 B 553" LR-PCRAy™ 334 B 14 vl B i =5 W) 45 B Ay 1 % L 2L %) B 1 e P o AAAT-G6 Jf

11
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S IA1404 T 49 B P 5E % <AL, A3, A5, A6,B1,B3,B4,B5, B6,C3,C5,C6,E1,E3,F2,F4,
F5,F6,G1,62,G3; Pk :21/40=52.5% H A A TFAE AL BRI .

[0120] %51 %F LG 12 5 [ 31K PCRYE 5 45 5L fi 7 , CIRSPR/D10A /S PRKAA 1 %2 K] 8 2H (14 2%
R TWIERH.

[0121]  Southernt& il & 45

[0122] B )7 RANRT R , AT 51 W AR IR 87 , B4 /)N BUBAC : RP23-240A23
=27

[0123]
2L IEVA: ’ -
(5'-end/3'-end/other] PRI VIEE | Wildtype iy BHKBE[KB] | Targeted /i BHCEE(KB| | B
5 BamH I 14.1 10.0 1%
5 Bstz17 I+Hpa I 21.3 12.0
3 EcoR I 7.6 14.6 ]
3 Aat 11 12.9 16.2
3 Kpn [ 11.0 8.2
3’in EcoR I £ 14.7 1 H
3’in Aat 11 / 16.2
(0124] ¥ 3Bl V17 A ) P BB 75 X o A R 2 5 B A 2257
[0125] 8.
[0126]
2 v sl = it =R P
) AT 5131 PRk | SR | RS
2 i3 ] H
100692-PRKAAI1-P5F1 | cctteggtgttaccttgtagget (SEQ ID NO:12)
1 100692-PRKAA - tctggaggaagagatggagtg (SEQ ID 439bp P5-1 %M
P5RI1 NO:13)
100692-PRKAA1-P3FI | cccttcttecaccattgetg (SEQ ID NO:14)
2 - - 430b P3-1 e
100691;]511<AA] ccattttgeetteegtacace (SEQ ID NO:15) B

[0127] & . SIW 1 AN2453 73 5 0m A3 um PRAE I 4 38 51400, CAE 25 1 [R5 70, s ) = 4 2%
7, AR AL AT

[0128]  WTEKD10A Cas9/rSFESHT#ESoutherntd il ¥l 5o 45 M an & 4. s, Horb :B6N A
FH 4 6k 1, 2 B6JRE K ZHDNA ; Marker &5 : 15000bp\10000bp\7500bp\5000bp\2500bp\ 100
0bp\250bp; 3k H KIZ&H5 . 45 B R  ff FiCas9n DI0AZK [, R 4 AS 2 Hy BT 22, 46 0 4%
Hr A Target 26 AIWT 2647 5 18 FHCasOWTER H , FERI 4L HBILDSB, Bk T Target 25 AIWT 2517
WAHAEE K

[0129]  SEZjifs|2Cas9n D10AS Y FESTT #EHEA il 8 CD27-K 1 /) B A A

[0130]  — sgRNAMYR T il S U F A

[0131]  ZHRSLHEEI20 J7 7%, BEvh il £ sgRNA, F A D) EE VE

[0132]  sgRNAFFIEN T :

[0133]

sgRNA 4 FK hgdl PAM
CD27-5S1 uggcauggccaccucccuac (SEQ ID NO:16) TGG
CD27-3S2 acgggcaagagcacaccg (SEQ ID NO:17) AGG

12
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[0134]  PCRYAK 4% K 93EAT Ik, PCRE |4 L2610, PCREEF WK 11,
[0135] %9
ETolFS: 1, 2
WA R () | K
10X Buffer 2:5
ddH,0 16.75
[0136] Primer 1 10uM
Primer | 10uM
Mg* 2 25mM
dNTPs 0.5 10mM each
Taq 0.25 5U/ul
Template | ~100ng/ul
[0137]  %10:
[0138]
s Elk/ER EikZlegd GC% | Tm | &R/ | SI%H
. . ... | catgtctgtgaagctcagcaga
YF000093-HuCD27-5S-in-tF1 (SEQ ID NO:18) 50.0 53.0 e
l gaatgtacctgagagcagagg WirGiy | o ot
YF000093-HuCD27-5S-in-tR 1 (SEQ ID NO:19) 52.4 48.1
. tetgtagecctcacattcagag
YF000093-HuCD27-3S-in-tF1 (SEQ ID NO:20) 50.0 51.1 o
i tetgtgcaaacacaatcggtcag Wir62Zihp | dtt
YF000093-HuCD27-3S-in-tR 1 (SEQ ID NO:21) 47.8 574
[01391 3. 1AN2 51453 73] 94035 i s gRNA I3 3y s g RNAG BT 47 1 51 ) o
[0140] %11:
F&ﬁ PCR & (touch down)
EAEIYFS 1, 2
Seg Temp. Time Cycle Temp/cycle
1 95°C S5min
2 98°C 30s
) 65C 30s -0.5
[0141] 1 72°C 45s 2-4,20x
5 98°C 30s
6 55C 30s
7 T2C 45s 5-7,20x
8 72C S5min
9 10°C hold
[0142]  sgRNATEII 7 b Xt &5 S An 5 o , Horb: e ] Dy 3 [7] Y50 P4 s gRNA DT 1 B Xt

B, A5 ] A 5 [ R Y s gRNA DI EE X B b 22 X A1 s gRNAFE #1) o P B X6 T i 7R, sgRNA
A7 & IO, e RZAL B BT UIE], S 8L S N S ELK E B sgRNAR] B E H ) FE A

s
[0143]
[0144]

— A HiCas9n DI0AS FESTTHEEA , i EFRAT FHPEES Te

Z RS20 ) 77325, K FdCas9n D10AS T SESFT#EFE A, 6 1 3R 45 PH P ES 70 [ o
[l YEDNAfL A 2 41| 1SEQ ID NO: 22071 .

13



CN 111321171 A w MR P 11/18 7T
[0145]  PCRAS A 5 S 45 R . PCRIA R Un# 12, PCREI MU 13, PCRAE 77 N 14
[0146] F12:
ET5IMFS: 1,3
®_OA (  Takara
RRTINAS &R () ks
10X Buffer 2.5
ddH,0 15.25
[0147] Primer 1 10mM
Primer 1 10mM
Mg2+ 2 25mM
dNTPs 2 10mM each
LA Taq 0.25 5U/ul
Template |
[0148] 13:
[0149]
T amEw 314075 CC | tm | #HHA | S
YF000168- gcagactcaagtaccagtgaaggg | 54.2 | 55.9 | Positive:
| [HCD27-5d-ESF1 | (SEQIDNO:23) 5644bp H5E 5 i [
YF000168- tagtgcctetetgggeagetett 56.5 | 58.4 5 Pyl
HCD27-5d-ESR 1 (SEQ ID NO:24)
YF000168- cctattacageccaaagatcect 478 | s4.6 Positive:50
5 HCD27-3d-ESF1 | (SEQ ID NO:25) ‘ | 56 bp 5E 3 i [
YF000168- agcactccecagecttgatag 57.1 | 54.9 5 Pl
HCD27-3d-ESR 1 (SEQ ID NO:26)
[0150]  ¥E:5" LR-PCREZ|4) AR5 5 R Y5 5 513 189 514, 3° LR-PCR 51 4 /9 15 6 3 35t ] Y
Iy g 51
[0151] K14
% PCR B
ETEIFES: 1,3
Seg. Temp. Time Cycle
1 95C Smin
[0152] 2 95°C 30s
3 62°C 30s
4 68°C 45s 2-4,40x
5 68°C Smin
6 10°C hold
(01531 PCRAs: Il o 48 5 i 45 R AN 6 s, Fer - 129 K B6 9 BA 14 % I, /& 129 A B6 AL [ 21

DNA ; NAZS [ St B8, TEARAR R X6 B 5 PR B 14 %6} 18 s TRANS 2K 277 : 8000bp\5000bp\  3000bp\
2000bp\ 1000bp\ 750bp\500bp\250bp\ 100bp ; A1-G12 A [H) 5 % Jh 2 [ B 5 : 5 LR— PCRY™
HEBHME 7R 537 LR-PCRY™ 4 BH M v B 4 5 W) & BV Sy 1 iy 26 2 1) BH A% 7 B - MAL-P6 45 1
964 T [ v 45 B BH 4 R < A3, F3,G3,E5,C6,E6,F10,G11, FHMEZ :8/96=8.3% , . 4> N}

AR B B
[0154]  Southern#ar i A 4 5 .
[0155]

14

DT SR ANF15, %5 51 VIR 404032 16 , AR A5 ] /)N BUBAC : RP23-394N13.
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[0156] £ 15:
[0157]
A A AT LB | Wildtype S BUCHE(bp] | Targeted A BUKEEKb] | R
[5'-end/3'-end/other]
5*end Bell 12.1 9.7kb %
P Sphl 10.0 12.5kb
3’end AfIIL 9.9 6.7
3’end Sspl 9.2 16.4 &
N Nhel \ 12.1
IN Sspl \ 16.4 i F
[0158] v - B Il U= AR AR B B ) 7 X g H I R [R] 0 55 B A TR ) 22 5
[0159] & 16:
[0160]
o
Tl e 314 TrT P ey | B
5 KE ik
H
YF000168- YF000168-HCD27- | catgaggtagctggtaggacct 5 it [R5

1 HCD27-p5-1 pSF1 (SEQ ID NO:27) 401bp | B PIUHR i%
YF000168-HCD27- | ctttgttgaggggctcagaggat P : H
pSRI (SEQ ID NO:28)

YF000168- YF000168-HCD27- | ccaaatgctcccatgtgeagt 3 dfii ]

, HCD27-p3-1 p3F1 (SEQ ID NO:29) 4300 | FEPITIER ik
YFO000168-HCD27- | acctggaactccactgtagagag p : H
p3R1 (SEQ ID NO:30)

Pin-1 ( DDSDC- | C A #REAHI il % iy |

3 NEG) In 5%t i

[0161] v BIW1AI243 ) A 55 AN 3um SR ET B 18 5149, HCE 2% B [R)YR R A, A 0 o 8 2%

7, FEERBE LI A T3, 39 B 514, Bk 4 IX sk 1) 58 Bk

[0162]

Southern I A #E 77 % 25 S an 77, Forb, : BON AR 14 X B, J2B6JE K[ ZH DNA;

Marker &7 : 15000bp\ 10000bp\7500bp\5000bp\2500bp\ 1000bp\250bp ; LR-PCRFH ﬁﬁﬁ%ﬁ’]
DNAsE Fi] 1= 3R (¥ Wiy U) 77 28 B AR RLRERET » 1600 Hh ) 2% i
Z I8, M g g A P A R e SR S A A B

[0163]

Southern& g4t B 7~ :A3,C6,E6,F3,G3,G11 : Jyr 8 & 52 %35

{H ESFFAEREALIER N AP EE SR H L 85 , ARG

[0164]
[0165]

= AT BHPEES Ta R VR M S
1 MER2 . SR AZIRER - Phode e 1 85 5 B 1 TCRME R, T 713 - 30K 25 FL I B, 5 fE

I 5 e Marker 4571

i A B A TR

12608, 55 R B8 00 P aaoxt 2 AR b AT R e, WA B ARIC N0 5K, HUILRE2 . 5/, 1F
N RIENE ALY 244

[0166]
3:30 ¥4k

15

11 HEAE3 . SRING PRk & Ja S i R EAT R L HE OP #AF (F SFPMSGLHCG) , T F
FLHER SMERL 12858, 55 R B8 00 a6 32 AR AT K A%, AR R FRiC 0.5
R, BLSHEAR L AR 2 . SR HEARMERR, , 37 tH 75 S OP
1AL b ian R A S 5, 4 8 4H M AR IR B Bk ke, B e T4 Jo e % 214

» IR A D-PBS AT S B M A B <=
R 1/NER i) 2 2
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(K] MI6YRR IR 5 TR LN , TR 3T C 5% CO 55 TR Fa s IR id L

[0167] i . V54 vHE &  AEVE S 2R F £ 10:00, AR HE R S 225K, SR L FH VEES 40 i 45 %
CIPNIAR

[0168]  iv . yE5« il S i) [ 5 i VRS R AR, PSS Bkt — 2 M Had 2t
BOGH IESHIL10-154, F I 52 B A5 IR AR ] 52 , S e 2t A S B G sh iR i, 3-SR4 it ] Bt
AT VES B RE N BRI SR R R R ES AR RN B s o RV E ST ES NI 1 FE RS A\ ES-med i un
B IR, IR 34/

[0169] v JRfRfet - M E 2K E 5 B IRIRRE L BIE2 SR 2R T B N R MBI TA
1N SR TBE T B IE N, 37 CHINE BRI L1 /)N B T3 B o 5 775 B8 ) 1) /S B A8 N HH L ) 31
WA b5 A AT

[0170] /N H A SZ AR AR RN RS IC RS SR X B R G FR I 50 96 1 e Bl 2k
TBCE JE AR BR LR AL R H B br, € A TR R 3-5 R RAF & BRI 144
B RIAEITE R 2R

[0171] %558 AEF /MR AR S 1R A EAT BT R, S5 g SRR AL, IR A il S8 A A ) ; g 2R i A o
FAEEIR BT /N REAT BE A Y 5 5E 5 DL ORAIE /DN B 22 A 0 i A A s 12k

[0172]  PCRYA 5 A AR FF UNZR 17, PCR I UNZR18 , A5 FH /1N Bl FA) B FEDNAAE DAy 4 RE AR

[0173] FI17:

[0174]

PCR Reaction Component

Seg. reaction component Volume (pl)
1 2 x Taq Master Mix » Dye Plus, (Vazyme P112-03) 12.5

9) ddH,O 9.5

3 Primer A(10pmol/ul) 1

4 Primer B(10pmol/pl) 1

5 Template(=100ng/ul) 1

PCR program

Seg. Temp. Time Cycle

1 95°C Smin

9) 98°C 30s 20x
3 65°C (-0.5C/cycle) 30s

4 20 45s

5 08°C 30s 20x
6 55 30s

7 72°C a5s

g 720 Smin

9 10°C hold
[0175]  %18:

16
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[0176]
PCR 75 | 5|&% | SRR 5175 =R &
F1 DDSDC3.1-tF3 tcttatcatgtetggateeggg KIn=778bp
DKIN (SEQ ID NO:31) KI=Wt=0bp
= R1 YF000168- tgtcaaagagagaatgtcaaaggtc
hCD27-TR2 (SEQ ID NO:32)
F2 YF000168- cagtgactcggtacaagcagttg KIn=409bp
@ hCD27-TF1 (SEQ ID NO:33) KI=409bp
KIN/KI R2 YF000168- gtcacagtecttcacgaggaatg Wt=0bp
hCD27-TR1 (SEQ ID NO:34)
F3 YF000168- gaagatgggtggectgaatgag KI=859bp
@KI hCD27-TF3 (SEQ ID NO:35) KIn=5660bp
e R3 YF000168- gggacaaattccttettggeate Wt:0bp
hCD27-TR3 (SEQ ID NO:36)
F4 YF000168- aactgcacagtcactgccaatg Wt=358bp
@OWT hCD27-wt-tF1 (SEQ ID NO:37) KI=KIn=0bp
S R4 YF000168- gaaacagacagagegagtcacaag
hCD27-wt-tR1 (SEQ ID NO:38)
[0177] 3 KT RKINJyHh SEIE R R 48 5 s WO B A R 5E
(01781 /)Nl = DR B ARG U 25 SR I 8 Fr s, e v - H - SRR 5, PO BH 4 % iR, WT 24 C5 7BL/

6] B4 N Anegativess (X ,MNDNA Marker Marker2kif : 8000bp\5000bp\3000bp\
2000bp\ 1000bp\750bp\500bp\250bp\100bp. 1074, 108%, 110#, 1128/ AKIFHPEF 148/

[0179]  SZjaf5i3Cas9n D10AS FESFT #lF: A i) & Anxa8—CKO/N i A 7

[0180]  — . sgRNAM TR TT - il £ S Vvt Pk A il

[0181]  Z:ESLJtA (5120 777, Tt il 2% sgRNA, FF A M 5 1

[0182]  sgRNAFAI4NT -

[0183]

sgRNA 4 FR 751 PAM
Anxa8-5S1 caaguguguaagacga (SEQ ID NO:39) GGG
Anxa8-3S1 ucuggucagucagegug (SEQ ID NO:40) GGG
[0184]  PCRIA F %K 19HEAT INFE , PCRGIH W, 3220, PCRFE 7 W3R 21 6

[0185]  %19:

[0186]

¥l AR (ul) FrE
10X Buffer 2.5

ddH:20 17.75

primer 0.5 10uM
primer 0.5 10uM
Mg** 2 25mM
dNTPs 0.5 10mM each
Taq 0.25 50/ul
Template 1

[0187] 320

17
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[0188]
GC 5
P smaw 514075 5C |y | WX 5
5 Yo Z\
708225-Anxa8-5inF1 | ggacacagaaagatgccttgtt | 45.5 | 52.5 | 1007bp | 3 ] 9
| (SEQ ID NO:41) ’%‘W’Mlj\
708225-Anxa8-5inR1 | actaaggacttccectggget 57.1 | 54.8 :
(SEQ ID NO:42) sgRNA
708225-Anxa8-3inF1 | caggaggttcecctaccttt 55 | 51.4 | 1030bp 3 P A8
5 (SEQ ID NO:43) p p'q-‘ﬂljh
708225-Anxa8-3inR1 | cttggttccecatetecaac 55 | 53.2 Ji
(SEQ ID NO:44) sgRNA
[0189] v+ L1231 905 319 5 534 gRNARI33i seRNAGL BLAT 514
[0190]  ZR21:
PCR F&7
Seg. Temp. Time Cycle
| 95°C 5min
2 95°C 30s
01911 13 65C 30s 2-435x
4 72°0 45s
5 2C 5min
6 16°C hold
(01921 sgRNALJFII L 1Y 45 R AP O 2% 3« 22 g3 51 19 Ml sgRNA D) B L

» A5 B 5 [ R P I s gRNA DT LE X6 I, s B X A s gRNA T B o U e B X B S22, sgRNA
A7 B H B0, BEHZALE BT VIE], SRR N S IR sgRNAR] V) E) B 13 A
.

[0193]  —  F|FHCas9D10AS FESHTHEHIA , ik 345 FH HEES v
[0194]  ZMESLEH 2P 10 732, K FHCas9n D10AA Y SESHT SEH A, i 1 3515 FH I ES 7 [
[0195]  [H]JEDNALEAAR 7 #1 4nSEQ 1D NO: 457K
[0196]  PCRAG M A & K 45
[0197]  PCRiA RUn#22,PCRE|4Un# 23, PCREEF 124
[0198] 322

ETEFS: 1

R (Takara RRO2MA) | &8 (nl) | ##%

10X Buffer 25 \

ddH,0 15.25 \

Primer 1 10uM
[0199] Primer 1 10uM

Mg™ 2 25mM

dNTPs 2 10mM each

LA Taq 0.25 5U/ul

Template 1
[0200] 3%23:

18



" BB B

CN 111321171 A 16/18 1L
[0201]
‘i PCR B &% PCR /¥ (touch down)
ET9YFS: |1 EHSIYIFS: 6
Seg. Temp. Time Cycle Seg. Temp. Time Cycle +Temp/cycle
1 95°C Smin 1 95C Smin
2 95°C 30s 2 98°C 30s
3 62°C 30s 3 65C 30s -0.5
4 68°C 45s 2-4.40% | 4 72°C 45s 2-4,20x
5 68°C 5min 5 98°C 30s
6 10°C hold 6 556 30s
\ 7 2T 45s 5-7,20%
\ 8 72°C 5min
\ 9 10°C hold
[0202] ZR24.
[0203]
| 5% FWR 5
GC% | T
= | = G220 319775 m | AL
\ 708225-Anxa8-ES- cctaagtaaacttctgecagecte | 50.0 | 54.8 | 5089bp
5tF1 ) 5 it ;
1 \ c;{:sciaogf;?tt?tt?f.r:(?a)aagtg S SIS Pyl
DDSDC-tR2 (SEQ ID NO47) 45.8 | 54.8
\ 708225-Anxa8-loxP- | atgggatgggagtttaggtatg 50.0 | 54.3 | 377bp
9 tF2 (SEQ ID NO:48) Rl 3 i () R
\ 708225-Anxa8-loxP - | asacagtgggtatgaggatgcag | 47.8 | 54.7 Pl ToxP
tR2 ¥ (SEQ ID NO:49)
[0204]  y:5" LR-PCRA|4)yits b [R5 Fr #1438 514, 3" PCR G140y s 8 3 3 (=] U5t 7 #1147
5.
[0205]  PCRAS I rv L e [ 45 SR &l 10 ffr s , Ko, B6 J9 BA 4% HEE, A2 BO AL AT ZHDNA s N 22

o &, TEARAR ) X6 R s TRANS 2K 4571 : 8000bp\5000bp\3000bp\2000bp\ 1000bp\ 750bp\500bp
\250bp\100bp; A1-H12 N AN [F] 70 % 45 R FF & 5 LR-PCRY 84 FH 14 70 % 5 3° LR-PCRY™ 34 [H
P 50 25 W2 B S T i R 4L ) BE P B I o PCR IS 2 i (3 [ s RS PR 6 51 ) < B 1,C3,
F3,D4,A5,E5,F9,B10,D10,E10,E11,C12, FHMEZR :12/96=12.5% , H AR N B AE RS P

[0206]
[0207]
[0208]

[0209]

[0210]

Southernf& il & 45 & .
BT )7 RN 25 , B84t 5 Y 4032 26 , Bk ¥ F /)N BR BAC : RP23-20D5.
2225
SHHTRL Wild T d
S-enary- | Wit | VD B | Tl HEK | g
end/other]
3’end Bell 1.5 9.6
3’ end SSP1 16.3 10.0 1% H
5’ end AT 13.0 18.1 %
5 end SSP1 16.3 11.5
IN Stul / 9.7
IN AfIIT / 18.1
IN SSP1 / 11.5 &
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CN 111321171 A W OB P 17/18

(02111 % - AL A UL 2E AN R Fr BEA 7 3CIX 3 i #E A DR A 5 B A R 22 52

[0212] Z£26:
[0213]
> fa vy . e HoAs
T amme | smaw 3141751 s | Sk | A
5 J& 9 H
708225-Anxa8- gagtgttacctcagtgactccagge 3 3
l P3F1 (SEQ ID NO:50) 440bp JERE Py o
708225-Anxa8- catagggatagagggaggaggt M
P3RI1 (SEQ ID NO:51) &+
708225-Anxa8- gtggettcattgacatcacttg 5 3
P5F2 (SEQ ID NO:52) e R
4 708225-Anxa8- gtgtgtgatgatgggtcagg “70p i}iﬁ;{ &
P5R2 (SEQ ID NO:53) >
708225-Anxag- ccatgtccatagcacatcttgg 3 3]
3 Lol () D RO a50bp | PEEEN | &S
708225-Anxa8- gagggtoactgaggctttaag AT
P3R2 (SEQ ID NO:55) R
Pin-1 A REAH
4 | (DDSDC | K In %! %M
-NEO)

[0214]  yE . 511 AI2 73 SN 3w ANG i PR ST B4 38 514, TRAE 25 B [RIVE R A0, FERR B AT 4
AT, AR 514, B6IE A 3 X S8 SE 2 1

[0215]  Southern/a i+ ¥ b 25 AN 11Tz, Hod - BEN Y B P45 B8, J2 B6JE [ 41 DNA;
MarkerZ& 7 : 15000bp\ 10000bp\7500bp\5000bp\2500bp\ 1000bp\250bp ; LR-PCRFH 4 7 [ 1)
DNA FH _F 3R BB 7 58 Jo AH R R S AWl H 1 2%y, @ ok 55 B PR G HE JeMarker [ 245
Z {2 W 1 s 2L P B R S R e e 1) B T

[0216]  Southern5E 45 7R :A5,B10,C12,D10,E5,E10,E11 : Jyrf $8 Kz 58 B ot () BH
PELFE

[0217] = FHMEES Ta v it S B s

[0218]  ZHRSLHEfI20) J7 3%, HEAT FHVEES Fo 3 0 e il R E B e .

[0219]  PCRAK &R K ARJF 4N 277~ , PCREI I UIZR 28 AT 7

[0220] FR27:
PCR Reaction Component
Seg. reaction component Volume (ul)
1 2 x Taq Master Mix » Dye Plus, (Vazyme P112-03) |12.5
2 ddH20 9.5
(02211 3 Primer A(10pmol/pl) 1
4 Primer B(10pmol/ul) 1
5 Template(=100ng/ul) |
PCR program
Seg. Temp. ‘Timc Cycle
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N 111321171 A " AR 18/18 T
1 95C Smin
2 98°C 30s 20x
3 65°C (-0.5C/cycle) 30s
4 72°C 45s
[0222] |5 98°C 30s 20x
6 3B 30s
7 72°C 45s
8 72°C Smin
9 10°C hold
[0223] Z£28:
[0224]
PCR F5 SIARK | 51 AR 519573 PR | &
Fl 708225-Anxa8-loxP-tF1 | acacacacttcccaatccatcag | FIn=429bp
O’\}rarm_l_ t ( S]:‘,Q [D NO:56) F]=429bp
o WEITRT 708225-Anxa8-loxP-tR1 | gtgggtatgaggatgcagtctagg | Wt=323bp
(SEQ ID NO:57)
F2 708225-Anxa8-loxP-tF3 | tctccatctgaaggaaccaggte | FIn=320bp
®s5' (SEQ ID NO:58) Fl=none
=R R2 DDSDC-tR1 tcttatcatgtctggatceggg Wt=none
(SEQ ID NO:59)
F3 708225-Anxa8-loxP-tF3 | tctccatctgaaggaaccaggtc | FIn=5300bp
®Neo (SEQ ID NO:60) F1=492bp
) R3 708225-Anxa8-loxP-tR3 | atcgtattgggcagagggttaag | Wt=269bp
(SEQ ID NO:61)
[0225] ¥ :Fln KF1 A A SERE A B 45 WA B AR R 4 5

[0226]

/N BR, 3 K] AR A 2
/6JHF 4R ,N Nnegativess

LR 120, Hp éﬁz%jm)%ﬁa,wjﬁa 5% B8, WT yC57BL
S X HE  MOADNAMarker Marker2&r : 8000bp\5000bp\3000 bp\

2000bp\1000bp\750bp\500bp\250bp\100bp . 56#,59%,62#,65%#, 664, 728, 73#,77#, 80#,
84#,85%,87#,89%,91#,92#,97#,984,102#, 1094, 119#, 1204, 122#, 128 #,134#: /MR NFH

PEF AR/, o
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CN 111321171 A F 5 * 1/34

ERIES

110> {LIFEEZEL RAEVIRHCAH IR 2 7
<120> —Ff N HICRISPR/Cas 941 ESHT LA ] % ik AT RE S VIR (1) 7 ik
<160> 61

<170> SIPOSequencelListing 1.0
210> 1

<211> 20

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 1

gaacacuagu gcacuuaucc 20

<210> 2

<211> 20

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 2

uccugaaaug acuucuggug 20

<210> 3

<211> 20

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 3

acttttacct gctgagccta 20

<210> 4

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 4

gtgtatgtge taagctagtg gt 22

<210> b5

211> 24

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 5

gaactcttga ctggtcactt tttg 24
<210> 6

211> 23

<212> DNA
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213> NTF%)(Artificial Sequence)

<400> 6

ggccaatgtg ttacttttat gtc 23

210> 7

<211> 18829

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 7

ctcctggett
cctggecectg
gctectececet
cctecttactt
tactgtctgt
tccececacag
ctttactgaa
ggtaccaggt
gagagctatt
acacagtttg
gaggtctgtt
gaaggaaagg
acttgttgag
gtccctaaaa
tttttggaga
agtgcatagc
ctgtgctcac
ccaaaatacg
ttcagttgtg
gaaggagcta
gttctaagca
tggcacagcg
cagtcggaag
ggatcagact
agttttcccet
ttgatcaatg
cattttgcta
ctgtcacatg
gcetgtttgg
gcaccgctcece
attttgtcte

gttttgectet
gctgttectt
tccttgggge
aattactgtc
ctcctggceac
acttctagca
tggatgaata
catcagtaca
tgattatatc
gtaactctct
tagtaataag
acctcaaaag
tatttgttca
tttattatce
cagggtcaca
catgccceccetg
ccttaatgtg
tcagtaagta
ctcgtgtgtt
ggaagtagac
caaattctga
ccctgetgaa
ctatttgcat
cattaagcac
ttctecatect
cctgecattte
tacattgtgg
tttgtatttce
ccttacctgt
gttttcecgtyg

Ccccceccececececece

taccttacca
cceecetgecece
tctgetetgg
tgtgtcectgg
ctgcatcagg
gctagcacag
cacgtgtttt
ccatctgata
tgtaaaaatg
gtccecectta
tcceettage
tgatccctga
aggtcacgtg
tcagatttaa
ctatgccact
tctctgtete
cttcctaaac
cttaaacgat
ggtttctgat
ttacagggct
gcaccgtccce
aggccccaca
tcttecattet
gctagtctgt
tcaaggccct
tcatctctet
ggacgtcttt
agatttctge
ttgagaatga
ctttcegete

aaccctcccea

taagtgtgcce
acttcacctt
tgtactctgt
cccctgeate
accataacaa
tacctggtat
aatattagta
ttttcatggt
gaagggtaag
ttgcattata
atgaatttgt
tcccatttaa
atttactagt
ggtttttage
gtgactgcca
ccaagtgctg
tttcctaaca
gtaggccttg
gtgcctgcag
tagtgtttga
ctgcccatac
cctaggagag
ttcatgttac
tttttctcaa
attcctgtce
ctttttttee
agtgttacct
cttattttet
cattttggtt
gcetecetett
tactcttagt

23

aagcaggctc
ccteetggee
gaccttcctg
aagaacataa
aaacaggaga
cttataggtg
gataatgttt
gatggaatat
cagttctcat
gtgtcagcaa
gtagcatcat
ttgacatgga
gatttacaga
aaaacaaact
tgtagatcag
ggattgaagg
cgctttecta
ttcttcaacc
tagaaaggaa
aggaaccttg
gcactctcac
aagagagcct
gcactgtcte
tgtggttaat
actggaggaa
tcccatttgt
tttgaatgcc
gaaattccct
ttaaatgtct
ttttttcecee
cagatatctg

ccaactgggce
aaggtagtct
gcatgctctg
caaacttgct
ttggetttge
cttagtaaat
tctetecacca
gtctctggag
ttaattctgt
gcaattttca
aggctaatga
tataaagact
gttcacgtaa
tttatttatt
gctggectee
tgtgectggt
tgtgggcecete
ctggccacat
tagggatttt
aagacgttta
gttatctgac
ggctcceeett
tctttaatca
ttctacctaa
ttcttccaaa
catttctagt
aaccttccag
ttggatagct
tttggccact
ccttetgtte
gccattctta

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
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gctgtccact
gtttatggtt
ttgctcacaa
ttgaaggtat
tagtatgcac
ttactccccee
gcecctecatt
tgtgcacttg
gttttcatct
tatgggccectt
gactcagtgt
gtcgectgceca
ttctgttact
acatctactt
aggaccttac
tcaaagcaat
ctggatttag
gccagtaget
cctgetgage
taaaaattgt
ctaaggattt
caggtggctce
tctgtaggca
cacacacaca
cacacacata
cacacacaca
tatctttgeg
gtcccccatg
tttgetettt
cceeettete
ctgttctggg
ctcattggaa
ttggtttggt
gtgctatgga
agtacagcat
actaattgga
agctccagaa
gagttgctga
ttacttgcce

taaatttcag
ttccetcecagg
gcacaagtgt
tggtttaget
ataatctaca
ttggtggtac
gcttcagaaa
cgttcatttt
gctgtccata
gtgtgttget
gggatgttta
ttctttgtac
tatcatttgt
gaacaaaggt
atttcagggt
ggctggttte
aatgctcact
cacttatcga
aaacgccaga
aattgtagtg
tcttttggtg
tcgattgtaa
cctgcaggca
tatacacaca
cacacacata
cacacacaca
ttgtggctca
caagcatcac
gacagttgceg
ttcettececee
aaccactgag
cgetttetgt
tttggecctta
tatctaacca
attgaatgtg
aaacattccc
gaagatgtgt
tttggtccecce
atttcaaagt

aacaaagtca
ttgcattgtt
ttttcttegt
gttggaactg
tcttecttaa
ctacagcttt
gtcatggtgce
ctcctctagg
cattcctett
gacagcaccce
tcagcttgga
tgtattttta
taagttttct
gtgagattgce
aagggtatgce
tctttgtcce
cctgacctge
atcccctgte
aaatgcagag
taagtgtttt
aagtgaaaac
ctccgggtece
gatgcacaca
cacacacata
cacacacata
cacacacact
attccaatac
ttggtatatt
tccatgtgtt
tcctecectge
tttgactaga
atcactctgt
ttttgtctac
gtacagcata
ctcagtaaat
agtttcaggt
ttttaagtgt
gtaagccctt
acctcatggg

caccacatgc
ggagacatta
ttgatttggt
agtcgggaga
cggeetggece
ctgcacaggc
acccactgcet
atttggtttt
gatggccget
tggggcgaca
gtgttetttt
taaataaaat
cttcctettg
aaaagtatta
tacacttcag
acgttatcca
caaggacctc
ctggaacccg
actggaagat
ccttcaggaa
atcttagacc
agaggaccca
cacacacaca
tacacacaca
cacacacaca
taaaaatagc
ttacctgtca
ctetttttet
ctgcgeccte
aggtccctgg
agcatctgtt
gacccttttt
tagagtaggg
ttgaatatct
atttgttgaa
agaagttgaa
agtttatata
gcttggecatt
tgaagttcgce

24

caagccagtg
attttggtag
atctgetttt
tggggtcagg
aacccgagga
ctgetgtett
cagcgttccee
gcttttetet
gtctctccat
caacagggag
acatggctca
tcttttcace
cataattttt
atgtcttttt
tagcattttt
tgeggtgaag
atgtgagcat
ggcaaagcag
gatttttaaa
agatgcaaag
tgaagagatg
acattcttag
cacacacaca
cacacacaca
cacacataca
ttaaatttca
cttctttgtg
ttcectttte
tgtgtacgct
tttacactca
tcceectggg
tcccactgtt
ccttectete
aatactatgg
ggagggaagg
agtactagaa
tgtgataggg
tcagtgtagg
ctggaagctt

gatgtgtgcet
ggtaaattct
tectatttte
tctttcectgt
gctacaggtce
gtttcegtee
agggttccge
cttttgectga
ctttttgttt
tgacacaaaa
tcttecttta
tttgcagect
ttttaaataa
cttaagggag
aattttgtat
gtgtggggtt
ccttgeectgg
tgctgettee
agattgtact
ggtaaatgtg
gcacccatgt
cattcttgte
cacacacaca
cacatacaca
cacacacaca
gagtacaggc
gtctgtaatc
tccgattaga
cccaccctga
tgactttgtt
tttggatctg
acgctcatgt
actcatctct
atatctaacc
attaaacacc
atagcccatg
tcaaagagtt
gctgecaggece
tcaggcgttg

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
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acagtccaca
ctttettett
ccggtgtgga
tcctgettga
tttaatgagc
tgcaagtgaa
cacacacaca
ggatgtttcet
gtggtaagca
ttaaatattt
tcaagaaggt
aagtgggatg
ctttttttat
tgccttcagt
cgaagttatg
taaaaggtag
cacattaaac
aagaaataaa
ttattttatt
gtcccccata
gcgtteccecet
atggccgact
ggttagttca
tttctctage
aactcttgac
atttttaaga
attgtacgca
gtgtggaacc
tgggatcttt
gctgecaggtg
taaacaggac
cgatgacgaa
cagctgectg
agacaacagg
ctctttecetg
tgccgaaaca
ccaaggtgta
tatcatggca

ccectattat

ggctggagaa
ttcctagttg
ttattgtcac
tgcacacatg
ataagtatca
cattcagaag
cacacacaca
attcttccag
cttttacctg
caacttctta
agcaacttga
gaattattga
aaaattaata
ctaagaattc
tagagatctt
acatttcaag
tctagatgtt
gactataatc
ttattttatt
cceteceececece
gtactggggc
agaccatcgt
taatgttgtt
tccteccattg
tggtcacttt
acaagctgtg
ggcecccgagg
ctcecettttg
tataccccte
gatcccatga
cttccgaagt
gccttgaaag
tacaacagaa
agaataatga
gacgaccacc
ccacgggcecc
cggaaggcaa
gaagtttgta
ttgcgtgtac

ttataagaat
gacgaaaagg
aggcatatgg
aatgcaaaga
tcttctggta
ggaaaacagt
cacacacaca
cacgtgggtce
ctgagcctac
acattagaga
tttctaatat
cataacattg
tttaaatgct
cagagatgga
tctgttcage
gatcttctag
gaaattcatt
aagttaaaag
acatattttc
ccacttccet
atataaagtt
ttgatacata
ccacctatag
ggagtttttt
ttgtcattte
gctcacccaa
tggacatctg
atgatgacca
agtacttaaa
agagggccgce
atctctttce
aagtgtgtga
accaccagga
atgaagccaa
atttaactcg
ggcacaccct
aatggcattt
gagcaatcaa

gaaggaagaa

gttttcattg
aaagccgeceg
tggtccacag
tagccgactt
gtgtttatgg
aaggtacgcg
cacacacaca
ttagagggtg
ctgccagccce
gatcatttga
ttetttttgg
gaatctagaa
gtaaagttgg
ggccgataac
tgggtctatt
tattcaaaac
gtacattttg
tttttgtttt
ctcaattaca
acccactcat
tgtgtgtcca
tgcagctaga
ggttgcagac
tttetgtttt
aggtctttca
ttatgcagct
gagcagcggsg
tgtgccaact
cccttcagta
aataaaagat
tgaggaccca
gaagttcgag
cccactagcece
agatttctac
gcctcaccecet
ggatgaatta
gggaattcga
gcagttggat
tcctgtgaca

25

agagacacag
tctgttccag
agatttgaaa
tggtaaggat
ggtgcactag
cgcgegegeg
cgccacagga
gatttaggtt
tgaaattcag
aaagaaaaga
tggagtatgg
agatgaatta
ttttcagatg
ttcgtatagce
ttgcctagcea
caccactagc
tgtataaggt
tttgtttttt
tttccaatgce
tecccattttt
atgggcctcet
gtcaagagct
ccctttaget
acttgetttt
aacatgatgt
ccagaagtca
gtcattctct
ctttttaaga
atcagccttt
atcagggaac
tcttatagtt
tgttcggagg
gtcgectacce
ctagcaacca
gaaagagtac
aacccacaga
agtcaaagcc
tatgaatgga
agcacatttt

cttaaaatgc
cagatccttt
cctgagaacg
ggttgtgatg
aaccccactc
cgcgcacaca
tagctttggg
gtcaggcatg
ttttgtgatc
ctattatttg
agaaaatgga
tatgaggaaa
tagtggtagg
atacattata
gtatccatat
ttagcacata
cagaatattt
ttttetgttt
tatcctaaaa
tttggcecetg
ctttccagtg
ccaggatact
ccttgggtac
tgtccttaag
cagatggtga
tttcaggaag
atgctttget
agatatgtga
tgaaacatat
acgagtggtt
caaccatgat
aggaggtcct
acctcatcat
gcccacctga
cgttcttggt
aatccaaaca
gacccaatga
aggttgtaaa

ccaaaatgag

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
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tctacagcta
tgagattaca
ctatcgatct
ctceettacce
aggaagtcat
gtaactgtaa
gaagtttttc
ggaaggattg
ctgaaggctc
caagcaaaac
atctctcgtg
tttccaaatg
cacttcattc
gactctagag
gtgccttecet
attgcatcgce
agcaagggss
gctgegacte
aaaaaacgtt
gttgttgtta
aatttcacaa
aatgtatctt
ttgtagaggt
aaatgaatgc
gcaatagcat
tgtccaaact
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
gctgataaca
tgtccccagt
tatcaacaag
attaacttta
gcctatcacce
agaaagcaca
atatgaactg
acctcagcca

ccacctttca

taccaagtgg
gaagccaaat
tgccaaagga
tcatctgtca
acaatagaat
gtctgcagaa
ctgtcatact
gagctacggg
tttactattg
caaattaagg
ggatcattgt
tgtcagtttc
tcagtattgt
gatcgactgt
tgaccctgga
attgtctgag
aggattggga
tagaggatca
taaacctcce
acttgtttat
ataaagcatt
atcatgtctg
tttacttgct
aattgttgtt
cacaaatttc
catcaatgta
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca
tacgctctcce
gcaagtgcag
tttgtacaaa
aataattggc
cttctgecta
acaaagcctc
caatcctcta
attccttgtt
gctteectet

atagtaggac
cagggactgc
gtgactctga
cctecectega
tttttgaaat
attgatgatc
ttgttaagaa
ggtgggggtyg
ctttatgata
gccagctcat
ttttctettg
atagcctgaa
tttgccaagt
gccttctagt
aggtgccact
taggtgtcat
agacaatagc
taatcagcca
acacctcccce
tgcagcttat
tttttcactg
gatctgcgac
ttaaaaaacc
gttaacttgt
acaaataaag
tcttatcatg
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
atcaaaacaa
gtgccagaac
aaagcaggct
attatttaaa
cctgtgtatce
ttcatcctat
tacaccaaaa

gctgecccac

caggctggga

ttacttgttg
tactccacag
tgccgaaget
ctccteeccet
gtgtgcaaat
tattaaacaa
gggtgagaac
gggtgggatt
atgtttcata
tccteccact
attcccactt
gaacgagatc
tctaattcca
tgccagccat
cccactgtcce
tctattctgg
aggcatgctg
taccacattt
ctgaacctga
aatggttaca
cattctagtt
tctagaggat
tcccacaccet
ttattgcagc
cattttttte
tctggatctg
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
aacgaaacaa
atttctctaa
ggcgeeggaa
gttattaatt
ctcaggacat
actacttctce
gttcatgggg

tcacctcctg

gcaggggcecea

26

gatttccgta
agatcgggat
caaggaaagc
gtcgacgtag
ctaattaaaa
taaagatgtc
agagtaccta
agataaatgc
gttggatatc
catgatctat
tgtggttcta
agcagcctct
tcagaagctt
ctgttgtttg
tttcctaata
ggggtggggt
gggatgcggt
gtagaggttt
aacataaaat
aataaagcaa
gtggtttgte
cataatcagc
ccccectgaac
ttataatggt
actgcattct
cgactctaga
aacctcccac
ttgtttattg
aaagcatttt
catgtctgga
aacaaactag
ggcgcataac
cgcatgcaga
aaccccceca
ggtgggectce
ttgaccagat
gcaccgtgag
agcctcecte

gtagcagcac

gtattgatga
ccatcagcaa
cctcagacgt
ctccaagacc
ttcttgcaca
cactaaaatg
cattttgaat
ctgctcttta
ataatttaaa
agatctatag
agtactgtgg
gttccacata
gcagatctgce
cceecteeccece
aaatgaggaa
ggggcaggac
gggctctatg
tacttgecttt
gaatgcaatt
tagcatcaca
caaactcatc
cataccacat
ctgaaacata
tacaaataaa
agttgtggtt
ggatcataat
acctcccecect
cagcttataa
tttcactgca
tccecatcaa
caaaataggc
gataccacga
tctacgecgtg
aaaaaaaggt
tctggttgge
gccaagtcta
gtcccactce
tgtttcectgt

ccacgtccac

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
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cttctgtcta
ctcccattta
tgcaactctg
cttaaaaggt
acagttcaaa
cctagcctag
caagtggatg
ccctgeccac
ctgtgaggtc
ggaagagggt
tggctcgacce
ccgccaccat
acatcggcaa
gagcctacgce
ggtgccacgce
tccttcaget
tgaacatgct
tggccatgag
ccatccctet
gactggtgga
tgtctgagat
tgcacatctc
ggaggaccac
acgctgtget
tgaccgccecce
atgccacccce
ctgccatcga
ggaaaaagcce
actctaggct
gccacgtagg
cgactctaga
aacctcccac
ttgtttattg
aaagcatttt
catgtctgga
tacttgecttt
ttgttgttgt
caaatttcac

tcaatgtatc

gtaatgtcca
tacctgaagc
agaccctctg
caagttccct
tccatgtgge
aagcaggtgt
ccatctttgt
ccctctecatg
ctggtcctet
gctggetecee
caggtggtgt
gggtgctage
ggagtaccag
ccctaacacc
tagacagctg
gcacgatgcet
gctgtcccac
gagaatccgg
gagatgggat
cctgaggaat
ctctaggatc
ccacaccaag
cgctgtgetg
gttccctecet
tgccatggag
taacaagggc
catggctgag
tgagacactg
gatggactcc
cccgegatga
ggatcataat
acctccceccect
cagcttataa
tttcactgca
tctgegactce
aaaaaacctc
taacttgttt
aaataaagca
ttatcatgtc

acacctccct
acttgatggg
gatttgtctg
cagcagcatt
tgtttcaccc
gtggcactta
cacttcttga
cccatatttg
ttgacttcat
aggccacagc
cccectgetet
gagctgatca
gaggctgetg
ctgagagacc
gcetggttee
gacctggcecet
tgtggcectge
agagaggctg
gacctgaagc
agggccttee
agagtgggag
accatcacca
aatgactggc
atccaccgga
aagattttta
cgctaccgga
aagcaagtgt
atgagatacc
gctageggeg
ataaatgaaa
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
tagaggatca
ccacacctcece
attgcagctt
tttttttcac
tggatctgeg

cagtccaaac
gcctcaatgt
tcagtgccte
ctctgagcag
acctgcctgg
acacctaagc
ctgtgacaca
gacatggtac
aattcctagg
ccacaaaatt
gagccagctc
tctctggete
agaacttcat
tgaggctggt
ctatctctece
ctaccaccat
ctcctetgte
ccaccgagaa
tgctggatgt
tgtttgtgge
acctggacca
ccgetgetgg
tggatgtgtce
gcaacaaggc
gcgatgectg
cctggaccgg
ccatggtgga
tgaggagggg
ccggtcectaa
gcttgcagat
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca
taatcagcca
ccctgaacct
ataatggtta
tgcattctag
actctagagg

27

actgctctge
tttactagag
actggggegt
tctgaagatg
ccttgggtta
tgagtgacta
agcaactcct
aggtcctcac
ggccactagt
ccacctgcete
ccggcecaage
ctctggagga
gagattcatg
gttccactcce
tgagatggct
cgacaagcac
tgatgacaag
gggagagaga
gctgetgtet
ctacaacacc
gaccggagac
cctggacaaa
tggcctgaga
taggatcacc
ggtgetgetg
ccactctget
gatcatgcag
aggagtgtct
gaagaagagg
ctgcgactcet
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
taccacattt
gaaacataaa
caaataaagc
ttgtggtttg

atcataatca

atccatgtgg
cccaccececce
tggataattt
tgtgetttte
tctatcagga
actgaacact
gatgccaaag
tggccatggt
atctataaga
acaggttggce
cagcggegeg
ttcctgagga
aatgaccagg
tgggctagat
agggagtact
tacgccatgce
tctgtgagcce
accggccagg
agatctgaga
ctgatgagga
accgtgaccc
gtgctgtcta
gagcaccctg
accacccctce
aacaagaggg
agagtgggag
gagggcacct
gtgggagcca
aaagtgtgag
agaggatctg
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
gtagaggttt
atgaatgcaa
aatagcatca
tccaaactca

gccataccac

8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
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atttgtagag
taaaatgaat
aagcaatagc
tttgtccaaa
ccgettgget
tctggagcat
cctcgcecacac
ttcgegcecac
tcgtgcagga
accgctgagce
ttcgetttet
ctcaggggceg
aagcgcacgt
ctgttgacaa
actaaaccat
gggtggagag
ccgtgttceg
gtgccctgaa
ttccttgege
gcgaagtgece
tcatggctga
accaagcgaa
aggatgatct
aggcgcgcat
atatcatggt
cggaccgcta
aatgggctga
ccttctatcg
ccaagcgacg
gttgggettce
catgctggag
cagccatatc
gaacctgaaa
tggttacaaa
ttctagttgt
cgctaacttt
ttgatatctc
ttatacgaag

catattaaaa

gttttacttg
gcaattgttg
atcacaaatt
ctcatcaatg
gcaggtcgte
gcgetttage
attccacatc
cttctactcce
cgtgacaaat
aatggaagcg
gggctcagag
gggceggscegce
ctgcegeget
ttaatcatcg
gggatcggcece
gctattcgge
gctgtcageg
tgaactgcag
agctgtgcete
ggggcaggat
tgcaatgcecgg
acatcgcatc
ggacgaagag
gceecgacgge
ggaaaatggc
tcaggacata
ccgettecte
ccttcttgac
cccaacctge
ggaatcgttt
ttcttcgecce
acatctgtag
cataaaatga
taaagcaata
ggtttgtcca
aaataattgg
tatagtcgca
ttatgtagag
ggtagacatt

ctttaaaaaa
ttgttaactt
tcacaaataa
tatcttatca
gaaattctac
agccccegetg
caccggtagg
tccectagte
ggaagtagca
ggtaggcctt
gctgggaagg
ccgaaggtcce
gttctcctet
gcatagtata
attgaacaag
tatgactggg
caggggcgcec
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgecata
gagcgagcac
catcaggggc
gaggatctcg
cgettttetg
gcgttggeta
gtgctttacg
gagttcttct
catcacgaga
tccgggacge
acccccegga
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
cattatttaa
gtaggeggsg
atctttctgt
tcaaggatct

cctececcacac
gtttattgca
agcatttttt
tgtctggatc
cgggtaggsg
ggcacttggce
cgccaaccgg
aggaagttcc
cgtctcacta
tggggcageg
ggtgggteeg
tccggaggcece
tccteatete
tcggcatagt
atggattgca
cacaacagac
cggttetttt
cgecggcetate
ctgaagcggg
ctcaccttgce
cgcttgatcce
gtactcggat
tcgecgecage
tcgtgaccca
gattcatcga
cccgtgatat
gtatcgccge
gagcgggact
tttcgattce
cggetggatg
tctaagctct
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
agttacaccc
taccgctagce
tcagctgggt
tctagtattc

28

ctccceectga
gcttataatg
tcactgcatt
cccatcaagc
aggcgetttt
gctacacaag
ctcegttett
cceceegececee
gtctcgtgcea
gccaatagca
ggggcgggct
cggcattctg
cgggecettte
ataatacgac
cgcaggttct
aatcggctgce
tgtcaagacc
gtggetggcee
aagggactgg
tcctgecgag
ggctacctge
ggaagccggt
cgaactgttc
tggcgatgcece
ctgtggeegg
tgctgaagag
tccecgatteg
ctggggtteg
accgccgect
atcctccagce
agataagtaa
aacctcccac
ttgtttattg
aaagcatttt
catgtctgga
agctttettg
ataacttcgt
ctattttgcce

aaaaccacca

acctgaaaca
gttacaaata
ctagttgtgg
tgatccggaa
cccaaggcag
tggecetetgg
tggtggccecce
gcagctcgeg
gatggacagc
gctttgetee
cagggecegss
cacgcttcaa
gacctgcagc
aaggtgagga
ccggeegett
tctgatgcceg
gacctgtcceg
acgacgggceg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatce
gccaggctca
tgcttgecega
ctgggtgtyg
cttggeggeg
cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatcet
tgatcataat
acctccceect
cagcttataa
tttcactgca
tcegggegge
tacaaagtgg
atagcataca
tagcagtatc
ctagcttagce

11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
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acatacacat
tatttaagaa
tgtttttatt
taaaagtccc
ccctggegtt
cagtgatggc
atactggtta
ggtactttcet
ttaagaactc
ggtgaatttt
ggaaggtatt
gtttgttagt
acacattggc
gtctaggceccet
ctgctgaggce
attcaactca
tctctggget
ggcteettet
caagctgtct
agtacttcct
tgatttgtca
tatgaactaa
tagaagcagc
ctgcaacaga
cacaaggagc
ggaatttggg
caggagaccc
acacacacac
ataataataa
gagtgttggt
tggtgggcga
actgcagtac
atgggcaatc
ccaaactaga
ataagtattc
aaagaagtgg
tatcgcacat
aggtgagggg
agtcttgatc

taaactctag
ataaagacta
ttattttatt
ccataccctce
cccctgtact
cgactagacc
gttcataatg
ctagctccte
ttgactggtc
taagagacag
gctgeccatta
ctgtactgtc
ctgtggtaac
ggaagcttcet
ttgetgetgg
gatgttttgg
tctcctgaat
cagtctctge
ctgtacatct
ctctettecee
tttgtctgece
ctttgccaca
tttttcagta
aagaagggaa
tggagagatg
acctggcaac
aacacactct
acacacacac
tagaaataaa
ttgcaagtca
attgaaagcc
tcactcccecga
cttgctggta
ccgcacagag
aaatagctgg
tcctttaaaa
ggatgccaag
caagagggtt
tagatctgct

atgttgaaat
taatcaagtt
ttattacata
cceceeccact
ggggcatata
atcgtttgat
ttgttccacc
cattgggagt
actttttgte
ctgtggctca
ggctactttt
gccttgagga
tgtcatctcce
agcttgtgta
gtaagcgcgce
ctctcaaact
ttgcectget
ttgttctgte
gtcctggtac
gtgagaggtt
actcaattag
gggattaaaa
aataacacaa
tatatttctg
gcttattggt
cacaatctgg
tggtttttge
acacacacac
taaaaaaaac
cagtaaagta
aaccagctgt
ggaatgcttt
attctacacc
agcagaacag
cattcatgta
aaacagacca
acagggctat
ataaaaaggg

agagattgaa

tcattgtaca
aaaagttttt
ttttcctcaa
tceetacccea
aagtttgtgt
acatatgcag
tatagggttg
ttttttttet
atttcaggtc
cccaattatg
gatgtgcctg
tgtgatgtca
gaggctcget
caatctaatc
cccttecttg
cctctecacg
tgacctccaa
ttcacctgtg
agtggcctce
gggcatatcce
aagttacttt
gtgtgtgetg
tcttgaggtt
tacttgcaga
taagaggact
gtggctcaca
aagcagttac
acactaataa
aagtggaaaa
gttagaatga
aaaggtggat
acttaggcga
ttctcatgac
agttacaagt
gtagcttcat
gctgaatgta
ataggcctgg
agaaggaagg
gtgtaagact

29

ttttgtgtat
gtttttttgt
ttacatttce
ctcattccca
gtccaatggg
ctagagtcaa
cagacccctt
gttttacttg
tttcaaacat
cagctccaga
ttgttgectta
ctaacgagga
gcctcagtet
taggcctaga
ttctttctga
ataactgatt
ctctgtcatce
tctggettgt
tctcectgea
tattctgtca
caaacatggg
aggccgaggce
ttacaatatg
ttttctattt
tgctgetett
gttgtctata
atacatggat
taataataat
acaagtccat
agtgctttca
aagccgctga
acattaaaaa
accatctcaa
gtaacgtcac
gttttatgag
ttgcatgect
tatcaaggaa
agagagactc

gctgaactct

aaggtcagaa
ttttttttte
aatgctatcc
ttttttttgg
cctetettte
gagctccagg
tagctccttg
ctttttgtce
gatgtcagat
agtcatttca
tttctcttaa
cataaaagta
gctaacgtag
aagacttcag
tctatggcectg
caatctggcet
gttctaatct
ccttcetetg
ctgaccctca
ggtecttttte
tgetttette
acatcacaac
ataagatatc
tatgaataat
ctagaggact
actttgecte
gcacctcaac
aataataata
ctttggagga
tttttgtecte
gaacctgcct
atgtaacatg
gaaaaccaaa
gtgtagttgt
gaaggaaact
atagcctgag
aatcgaggtg
atttatgttc

gaactactat

13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
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ctagcactaa
tttaatttgt
tecttectet
ctcctettee
tggaagtggg
aagacagact
tagtgtaggt
cagctattgce
gaactaaacc
cagctcagag
atttcaaatg
cactcccecect
aatgggcctce
aaacacgagc
ccccttcage
catagctgac
gacagctata
atcaacgctt
ctccagctca
aaaaacaagc
cattgcttcce
tgcccacaat
cctaatttaa
ctcaaagaaa
ctttgatttg
gcatgcgtca
tctttcecttg
ctataggaag
ggatgattca
gacgcactca
ctgcagctcce
tgtcactaca
gccaagtgece
cagagctgtce
gcatgtgcac
gagggtggsg
tgatcatgat
agtacaattt
tgataagact

aggacggatg
gttttattte
ccctecteet
tcctetgtga
gtagtggtct
ttattttaaa
gctgacagag
tacgggcagt
agggacctct
aatttattat
atatcccgaa
ttttggecect
tctteccaat
tccggggtac
tccttgggta
tgtgagcatc
tcagggtcct
tggctagget
ggctccttag
aagcaaagaa
tcattgctge
ccegtecacce
aaaaaaatcc
aggtaatgaa
agaaaaattc
tgttcaagca
aggtctgtgt
gaagcactct
gctggtttge
cgcacgaaga
agcttcctga
gacttgaatc
tagagtctga
atctcagctc
acacacacac
gaacaaaaaa
ggctcaaggg
gacccatgga
agtatcttta

tattttcatt
cttgttttgt
ctcecttecte
tagagacagt
gggaaaagat
ccatatatgt
gtcagagccce
tgtaagctgce
ataaaaacag
ttttttccat
agtctccaat
ggtgttcccee
gatggccgac
tggttagttc
ctttcactgg
cacttctgtg
ttcagcaaaa
tggtggtgcea
tgagacaggg
agaaataaaa
tgaaacacta
tcaaccattt
ctgtgettte
gtgaattaaa
aaaatctaga
tgcataaaat
gaataggagc
cgtcactctg
agctagttag
gggegagtgt
actgtgatgt
atgggcccag
cccctgaate
cacacccact
acacacacac
ggtacttaaa
ttgaccttat
tcacaagtta

tgtgtgatgt

agttactttt
tcaaggttca
tceetectee
tcattaacaa
atttgcttaa
atgtgtgttt
cccaaccccea
cttgtgtgtg
cgcaggttct
tttttaaaat
accctccececce
tgtactgggg
taggccatct
ataatgttgt
ctcctctatt
tttgctagge
tcttgetgge
ccttacccag
ccagcttggg
aacaagtaaa
atgaggtagg
ccttgtttaa
tatgttcatg
aagattcatt
tgctacaggg
gggectettgg
actcattttg
agggttcgtt
aatccgtgte
tctgtgaget
gagggtttta
cgagttgget
ctgggtaaag
gtggcatgtg
acacacacac
aaaaactatc
tggtaggaag
caaaatagct

gCaacCaacca

30

taaatagcgt
agttcctccet
tctecttecet
agagaaggca
agttgtaaaa
gtgtgagggt
ccceeccaat
tgtgtgtgtyg
caatggctga
taggtattta
aacctgctcce
catataaagt
tctgatacat
tccacctata
gggggececetg
acccgcatag
gtagagaatt
gaggttagac
aataaataaa
agtcaaagca
ggaggcectgt
atgcttcaaa
tgecttatttt
tgtgttttcet
aatataacta
ggaaatgtac
agaacagtgt
ttcceectga
tccagtgett
ccactgcccet
ggagaaatgg
cagctggtaa
gtaggagaga
cacaccatac
actaaaagtt
cctgtggete
tttgagggtc
tatttttaaa

ctatagatac

gaaaacaaaa
cctectecte
ctceectecte
cgcctaaatt
tttaatttaa
atgtgtacat
cctcaccctt
gggggggtga
gacatccctce
cttcatttac
cctacccacc
ttgcaagacc
atgcagctag
gggttgcaca
tgatccatcc
cctcacaaga
tatttttaag
agcagtttgt
atgctcttge
aacaaaaaca
tgctcgecag
tggtgatgga
tttttgactg
atcttaattc
aagaaaaaag
agtttggatg
ttactgectgt
aggcagcctce
ccttcacgta
tggcttgett
gttcagagtc
aacatttgct
actgattcca
acacgcacat
acttaaaggt
aaatcaacat
atagtaaggt
caggtaatac

catattctga

15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
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ccactgattt
gtgttgaccg
tacgcaggcc
ggaaccctcce
atcttttata
caggtggatc
tacttgacca
gtagtcttgg
acccgagtgce
tgatttttaa
<210> 8

211> 22

<212> DNA

ctttaaaaat
atgctttttg
ccgaggtgga
cttttgatga
cccctcagta
ccatgaagag
accagccaac
ctatcctgga
agtgctagga

accaatgtat

tattttctta
atattgtgat
catctggagc
tgaccatgtg
cttaaaccct
ggccgcaata
aaaccatctg
actcactcta
ttaaaggcgc
ttttctacct

tatttttcat
taatacagtt
agcggggtcea
ccaactcttt
tcagtaatca
aaagatatca
tctgtctgte
aagacaaggc
gtggtattac
tttcgagtct

213> NTF%)(Artificial Sequence)

<400> 8

ggtcttcata ccgceccactge tt 22

<210> 9
211> 21
<212> DNA

213> NTF%)(Artificial Sequence)

<400> 9

ggcctgegta caatctteet g 21

<210> 10
211> 25
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 10

cacccagctt tcttgtacaa agtgg 25

<210> 11
211> 25
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 11

gcacagctge cactatcagt catge 25

<210> 12
211> 23
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 12

31

aaagtatttg
agcattctct
ttctctatge
ttaagaagat
gccttttgaa
ggtaactcac
tgtctgtctg
tggccectgece

cattgcacag

tatttgaaga
atgcagattg
tttgetgtgt
atgtgatggg
acatatgctg
tttatctgcce
tctggactgt
tccetetgee

caatattagg

ctagatacc 18829

18300
18360
18420
18480
18540
18600
18660
18720
18780
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cctteggtgt taccttgtag get 23

<210> 13

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 13

tctggaggaa gagatggagt g 21

<210> 14

211> 20

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 14

ccettettee accattgetg 20

<210> 15

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 15

ccattttgee ttcegtacac ¢ 21

<210> 16

211> 20

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 16

uggcauggcece accucccuac 20

210> 17

211> 18

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 17

acgggcaaga gcacaccg 18

<210> 18

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 18

catgtctgtg aagctcageca ga 22

<210> 19

211> 21

32
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<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 19

gaatgtacct gagagcagag g 21

<210> 20
211> 22
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 20

tctgtagece tcacattcag ag 22

<210> 21
211> 23
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 21

tctgtgcaaa cacaatcggt cag 23

<210> 22

211> 21864

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 22

agcatgttca
ccagcgceccea
taccagtgaa
agggttttac
tggtttggtt
ggttggttgg
tttggttggt
tggttggttg
ggttggttgg
gttggttggt
atctttgagg
attaaagcgg
gtcaggattg
acaaaaacag
cccacaacaa
aagaaatggg
tcagtgctaa
gtagccctgg

acgcagtgag
ggtaaactgc
ggggaaaagg
tgctgtgaaa
ggttggttgg
tttggttggt
tggttgtttg
gtttggttigg
tttggttggt
tggttggttg
atttgcttta
cacacaccaa
cctecectaca
agagagaaag
acacctgaaa
caaaagggtg

g88CL8LLZLEE
ctgttctcte

ccacctctge
tgcececttea
cacaagtatc
agtcaccatg
ttggtttggt
tggttggetg
gtcggttggt
ttgtttggtt
tggttggttg
gttgtttatt
ctaggctgat
ttcacgtgac
ccgtgggcac
gaaaccacaa
cactgcacca
gacatgtggce
ggggttattt
tgtagaccag

tgcctecate
tctecactee
ctctgagccce
accccagcaa
tggttggttg
gttggtttigg
tggttggtta
ggttggttitg

gtttggttgg
gctttcccag

cttcccagac
atctgecttte
atgcaaccct
aggaggcacc
cgctttcaca
tcacttagta
ttgggttttt
actggtgtca

33

caccgatgca
ttgcgacttg
ctcaacaaag
ctecgtttttg
gttggtttigg
ttggttggtt
gtttggttegg
gttggttgat
ttgattggtt
acaatggtcc
caaaaccctc
ctaaatcagc
gagtgttagce
cggaacctgt
ttagggttca
gattgttcte
ttgagacagg

aagtcagaga

atgcatcggt
cagactcaag
tattttagtt
gttggttggt
ttggttggtt
ggttggttgg
ttggttagtt
ttggttggtt
ggttggttitg
ccteecetgge
aggacgcagc
ctcacttcct
aggccctacg
gacctcagct
gctcaccaga
tcaaatagac
atttctctgt
tctgectgece

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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tctgecttee
ttaacattta
atatatacat
catatatatg
gtatatgtgt
ggacagcact
tcgecttacce
taaatcctcee
tcaacaattc
aaaacagcac
ttgctgaaaa
atagaaagca
ctgcctecag
cggeetggece
atgagtcctce
cccagcagag
tcagagtttg
tggctggceac
gtttcttggg
cagggcagga
taaaatattt
tcaagatgat
attctcgata
gtatggagtt
gcttetggee
ccaagaacct
ataaagagaa
ttcagaagac
aacctctgac
aaaagggtgt
gacggagaga
tgagccacta
acttcgtgga
tgcggtacac
cagggcaact
agtccattat
atgagagatc
gcctgagcecat

ctctaaccag

aaatgctggg
gcactgcata
acacacacat
ataaagatga
gtgtgtgtgt
gaatccagag
agagtctgag
taaataaagt
agaagctcag
ctgctgtage
cgtaacacag
ggttgagcaa
gttctgtaag
tcagcccceca
atatgactgc
ctgtgcacct
agaccagcat
aggcttcgge
ggaccatttt
gaataaaaac
tcaaaaacat
tagaacagaa
agcatgtgaa
tggggttata
aggatggtct
cagacaggca
tatacagatg
aacttggaag
tgactagtgc
ggcagagtcc
ggaaggaagg
attctaactt
tgaagcctge
ttcatatcta
cttataaagg
catcatggca
tacatcttga
tggaggaaac

gccacacctce

attaaaggtg
aactaggtgt
acacacacat
gggacatata
atcactaaca
gcagctgcca
aaagaaaacc
agaagcctta
ccatttgtct
cttgctecetg
tgtgggcagt
gccagtaagt
tcagaagtct
actcattgcce
ttgtttgtte
ctttaatccc
ggtctacaga
cttttcttte
tgcagtcatt
attcaaacac
atttctaata
gcaaaagacc
aggctaagga
ttgettgtte
cctggactta
catgtcatca
aaaggtgatg
gagaaaggag
cattgcttct
tctcacttca
ccatgaggat
ggccccactg
ttacctcccee
ccttgttagg
aaagcatttc
ggaagcatgg
tcctaaggca
cttaaagcca

ctaaaaatgc

tgagccacct
ggtggtgcecat
atatatatga
tatatatgta
tcagaaagga
aggcgcectgte
gttagagcta
agggaatcta
gctccaaaaa
ctgtcaccac
gtggtcgcta
gctgtccecce
aaaggaggcce
ctcatcttece
ttctgettee
aagcattcag
tgtaaacaac
tcccagcatg
tctgtagcca
ataaaataaa
agagattagt
taataaacat
gaggagaatt
atgtatgagg
aatgacccct
tgtccagett
cgttggetgt
ttgacttcgg
gggectgtgg
cagcatctag
aagacacacc
cctatttagce
atggcactgc
gtttccattg
attggggcetg
cagtgtgaag
gccaggagac
caactataca

cactccctgg

34

ctgcetgact
ggctctcate
catatatatt
tgtatatgaa
atgtcaagta
agcaagcact
ccagacagga
aacaaagagc
atgtcttcce
agtcagatgt
gagagatagt
tgtgatctct
tcagccaggg
ttcecgtettg
acttgagacc
gtggcagagg
accgagagac
agattcctgg
aaggatatct
caaacccttt
atctgaaaca
ttcttcagag
gggatctcac
gggagggegt
cccactcaag
aagagttcca
catggttaca
ttcacagtgt
tgaagcagaa
aaagcagaga
attcaaaggc
catgtagtca
tgctccagcece
ctgtgaagag
gcttacagtt
aaggcacggt
tttcatccac
cttcttccag

gccaagcatt

gatgttaggt
cttatcatac
atgtatatat
tgataagaat
ccatggctgg
gtccagagct
cactggacaa
cggaacctac
agagggcctce
gaagacccta
tctgggttat
gcttcagtte
atgcagctca
caaatcagca
acttaatatg
caggtggatc
agggtcctcce
ggaaattcca
tcattectac
gaaattattt
gtaactaaaa
aagaggtaca
ggtttagcag
tggtctcact
ctcccgagga
attttatagt
gcgaaactac
cagagatgtc
ctttatggtg
caccgaggga
ttgattctag
tcaagggagt
atgagccctce
acaccatggc
tcagaggttt
gcgggaggag
actgggtaga
caaagccata

caagcacatg

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
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agtctatggg
cttcaggaga
gaacctagag
ttctetgtge
gtcctattca
gatttatgac
tgtaaagttg
catgctgcag
ggaggagggt
ctaacatccc
tgtgaagccce
ggttcaatgg
agaggagcat
ccagggccat
aagcaggaag
gcagtgggte
ggtagctcag
ttcatttctt
cctctactag
ccaccaccat
cctccatacg
cacacacaca
cacagggaac
agccagaaac
atgcaatagc
tttgcctagg
cagcacagcg
cactcaggag
ccttgagget
accccacctce
gattttaaaa
ggtcacctct
cccagegtcece
gccecaaggss
ctccggagtg
aaacagccac
tgcccagagce
tctceetggg
ctggtggggc

gcccaaatcet
gccaggceagg
gtggaggett
actcaaagcc
ttcctacagg
taacggtgaa
tcgeggecete
ctcctggete
ggaaaaaatg
ccaggtgcga
ccaaatgaga
ccegtgette
gaggcttaag
gaagagagat
gataaaaatg
acatctgtgt
tcaggaaagt
tgtttgtttg
gcaagttgca
catcatcatc
catgaacacc
catgtgcaca
acagggctaa
tcaaacctca
tttgetgegt
atgcaaaaag
ctatggcacc
agggaggcag
accttggcat
taatggggtg
ctaacctgcce
ggaagggctg
atccctatca
ggcacatgtc
cggaaaagag
aactgccttce
acataggagc
caggagctat

tctcagctac

attcaaacca
ccctgtececet
tagatgagga
tctttttage
gtcagccecgtce
gatgttggag
tgctgggeat
gagtggaccce
aagagacagg
ccacagggcet
catatccttg
tccagtgtag
atgatggccce
ggctcaggta
ggattaggtc
cacaggctgg
acaagggcct
ttttgctaaa
ggccagtgag
atcgatgtcc
tacacacaca
caaggattaa
ctcttgececet
gttatataag
gtgctgtgte
ccctgggttt
agcagcagtg
aaagatcaga
atataagacc
ttttgtggta
cctaggagct
ggctatgaga
acaggtccgg
tgtgaagctc
aagggggteg
aaaggtcggt
caccagtgac
ggcacggcca

tccagcecececce

ccacattagg
gtcctgagece
cacaactcat
aactttcttt
agctcccecege
cctgggaatg
gtggtggagg
ttgaagagct
aagctgaagc
gtgacatttc
agataagtca
caactccagc
acgtaggtgce
cctgaagata
aagaaggaag
cattaagaag
gagtctgatc
ggatcccagg
aaataataat
ctgaggaatg
cacacacaca
agggacttga
caattgtatg
gctggttgte
caagctggga
catccccagt
gcttggtage
agtcccaagt
gtcttccaaa
ctagttttag
tcagaaataa
gaggacactt
cggetgtgsg
agcagagctg
aggctgctga
ttaccaccca
tcggtacaag
catccctggt

aagagctgcce

35

caaacctaac
tgtggaggaa
ggtctggcca
ctacagttct
acccatgaca
aggaaggaaa
gtggtttccet
gtagtgggsg
atgagataga
accaacacta
gcaggggaaa
atcctcaaat
ccaccttcaa
ctagtgacca
tttggcaaaa
aaataaaacc
gccaaaacce
gtttgatggt
ctccatctte
aaaccaaggt
cacacacaca
tatcacagaa
caatgttcaa
atgactcctce
atatagctca
accacataaa
aaaccctgca
catcctcagce
ctgttgtget
gcaaaatctg
tctgtaatct
gccagggaca
tattcattac
ggtttaccce
gagagagaca
agtggagtcg
cagttggggc
ggetgtgegt
cagagaggca

accagtgtta
gatagacttt
agatgttaag
tcaacgccag
tctgtctteca
ttcctteegt
ttaaacagaa
ctggggaaag
aagaacagat
tggaaacaac
gagtggaggg
cagaattccc
tcccatgtge
agccagccag
gttcccccag
aggctggagt
agtttttgag
catccagcct
tttatcatca
tgtccectga
cacacacaca
cagaaaaaga
gagcttgtat
ccctttatac
gacagcagtg
cgggatgcegg
acaccaggaa
taccaagcaa
tagccecgtgte
aaaatgtcat
gctcecctatet
gatgagggca
tgagagaggt
ttcatagtct
aagaaaacca
cagtggctge
tcagaaaaga
tctggggacc
ctactgggcet

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
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cagggaaagc
ggtgagtggce
gagctcaagc
agaaccagcc
aaggactgtg
ttctctectg
gaggtgggca
tgacgggttt
cacagcaagt
gggcagacat
ggtctatgga
gggcaagcaa
gccattggga
aacctttttt
attttatagt
tgcttatgaa
tatacactag
actttttaga
tcactgggtc
gtcacccagg
ctcaagcaat
tgcetggtcece
aatcccagca
cccaggagcet
ggtcatggta
gagcccaaga
acagagcaaa
ctcacacttg
agtttaagaa
tagccaggcg
atcacttgag
cttgggagac
cttttccatt
tctacttaac
gggttggaac
cttcgececca
tgacccttcet
agaaggaccce

ccctetetgg

tgtgctgeca
gaaagagaga
aaggagggaa
cttctcaggce
accagcatag
accaccacac
agggtgtgta
gggggtgcaa
ggagccaatg
ctagtattcc
taggatcaag
cccccaacca
atttggaata
tgcacaaaag
tccaaaaaaa
tgctgttatt
aatagcaggc
accaggtaac
tcttggtact
ctggagtgca
cttctagtct
cgtaaaaaca
cttgggaggce
tgagaccagc
gtgcacctgce
ggtccccaag
acccttttte
taatcccagc
caccctggge
tggtggcacg
tccaggaagt
agagtgagca
gcaaatcaac
ttaaaaatgt
ttttcctagt
tactgagccc
ctgggagctce
ccgggaaatg
gccttagtge

gatgtgtgag
ggactggggt
atcctgcagce
cttgatccct
aaaggctget
ccggeeccac
ggtggggacg
ggaggatgac
ctgggaaatg
aggaaaggga
acaataaaat
ataaactgac
catctttcta
ccaatttgag
aaggtttttt
atttctccat
tttaaagtgg
tgtaactatt
gggttttgtt
gtggtgcaat
cagcctctga
aaaacaaaaa
caaggcagaa
tgggcaacat
agtcccagcet
aggtccaggc
acacacacac
actttaggag
aacatggcaa
aacctgtagt
ggaggctgea
gagtgagacc
caaaaaggaa
aactgtaata
caaaaccccce
atcttcagtc
agccaataga

cagtcagggg
tggcatctat

ccaggtaaga
taatacagta
tgtggggagg
taccctctee
cagtgtgatc
tgtgagagct
atggacaagc
ggggccaaag
cggcacccta
taaatagaat
gagagaagtg
tgtgttccca
aggaaataac
aaaatgagta
ttaaactaag
cttcgctaca
cccctttgaa
aaactaccta
ttgtttagtt
catagctccce
aagtgccagg
ccaacaccag
gggtatttge
agtgagacct
acttgggagg
tgctcacatc
acacacacac
gccaaggceag
aaccctgtct
cccagctact
gtgagccgtg
ctgtttccaa
cgtctttaat
gatgctttte
ctactcactc
ccttcacttg
tcccaaagta
tgagaagatg
gagatgagga

36

gggggecettg
aataggcgca

caccaccttg
tcccaggaac
cttgcatacc
gtcggcactg
atctggggga
ctttggectt
ggtggggceat
ttgagggatt
gctctatgac
gagtgcacat
aaagcaaccce
tgtatgtagc
aagtataata
atttcagaaa
caaatgttct
cttgcaaaac
tagagacaag
cacagccttg
attacaggtg
atgtggtggce
atattttgta
tgtctctaaa
ctgagatggg
actgcactcc
acaaaaagcc
gcggatccecet
ctactaaaaa
cagaaggctg
actgtaccac
aaaaaaaaag
acacaagaaa
tcttgacagc
tgcagaccct
ttccaaacta
ccacagcagc
ggtgggctga
catgcctgaa

gtaagggcca
gggtgagact
aagagggcag
attcctcgtg
gggggtcetee
taactctggt
gcaaggcetgg
cttcaaggct
gaattaacgt
ggtgagaacg
cccagattte
gtgcaggttg
aataggtaac
ctgtgttttt
tctgcagttg
ctacggccag
ctagcaagac
gtgtttggtg
gtctagctct
aactcctggg
tgagctgtag
tcatgcctat
gagacttgag
aaaattggct
aagatcactt
agcctgggta
agagcagtgg
tgagcccagg
tacaaaaagt
aagtgagaag
tgcactccag
aaaacaaaag
tattcttcag
ggcececcggea
tcctgaaggt
gcccaatcca
acctggctge
atgagctcgg
gtcagcctgg

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
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aattttgagc
aaagcaggct
attatttaaa
cctgtgtatce
ttcatcctat
tacaccaaaa
gctgececcac
caggctggga
acacctccct
acttgatggg
gatttgtctg
cagcagcatt
tgtttcaccc
gtggcactta
cacttcttga
cccatatttg
ttgacttcat
aggccacagc
cccetgetet
gagctgatca
gaggctgetg
ctgagagacc
gcetggttee
gacctggcect
tgtggcetge
agagaggctg
gacctgaagc
agggccttee
agagtgggag
accatcacca
aatgactggc
atccaccgga
aagattttta
cgctaccgga
aagcaagtgt
atgagatacc
gctageggeg
ataaatgaaa

cagccatacc

ccaggttaaa
ggcgecggaa
gttattaatt
ctcaggacat
actacttctc
gttcatgggg
tcacctcctg
gcaggggcca
cagtccaaac
gcctcaatgt
tcagtgccte
ctctgagcag
acctgcctgg
acacctaagc
ctgtgacaca
gacatggtac
aattcctagg
ccacaaaatt
gagccagctc
tctctggete
agaacttcat
tgaggctggt
ctatctctece
ctaccaccat
ctcctetgte
ccaccgagaa
tgctggatgt
tgtttgtgge
acctggacca
ccgetgetgg
tggatgtgtce
gcaacaaggc
gcgatgectg
cctggaccgg
ccatggtgga
tgaggagggg
ccggtcectaa
gcttgcagat
acatttgtag

ggcgcataac
cgcatgcaga
aaccccceca
ggtgggccete
ttgaccagat
gcaccgtgag
agcctcecte
gtagcagcac
actgctctge
tttactagag
actggggegt
tctgaagatg
ccttgggtta
tgagtgacta
agcaactcct
aggtcctcac
ggccactagt
ccacctgcecte
ccggcecaage
ctctggagga
gagattcatg
gttccactcce
tgagatggct
cgacaagcac
tgatgacaag
gggagagaga
gctgetgtet
ctacaacacc
gaccggagac
cctggacaaa
tggcctgaga
taggatcacc
ggtgetgetg
ccactctget
gatcatgcag
aggagtgtct
gaagaagagg
ctgcgactct
aggttttact

gataccacga
tctacgecgtg
aaaaaaaggt
tctggttgge
gccaagtcta
gtcccactcce
tgtttcectgt
ccacgtccac
atccatgtgg
cccaccececece
tggataattt
tgtgetttte
tctatcagga
actgaacact
gatgccaaag
tggccatggt
atctataaga
acaggttggce
cagcggegeg
ttcctgagga
aatgaccagg
tgggctagat
agggagtact
tacgccatgce
tctgtgagcce
accggccagg
agatctgaga
ctgatgagga
accgtgaccc
gtgctgtcta
gagcaccctg
accacccctce
aacaagaggg
agagtgggag
gagggcacct
gtgggagcca
aaagtgtgag
agaggatctg
tgctttaaaa

37

tatcaacaag
attaacttta
gcctatcacce
agaaagcaca
atatgaactg
acctcagcca
ccacctttca
cttctgtcta
ctcccattta
tgcaactctg
cttaaaaggt
acagttcaaa
cctagcctag
caagtggatg
ccctgeccac
ctgtgaggtc
ggaagagggt
tggctcgacce
ccgccaccat
acatcggcaa
gagcctacgce
ggtgccacgce
tccttcaget
tgaacatgct
tggccatgag
ccatccctet
gactggtgga
tgtctgagat
tgcacatctc
ggaggaccac
acgctgtget
tgaccgccecce
atgccacccce
ctgccatcga
ggaaaaagcce
actctaggct
gccacgtagg
cgactctaga

aacctcccac

tttgtacaaa
aataattggc
cttctgecta
acaaagcctc
caatcctcta
attccttgtt
gctteectet
gtaatgtcca
tacctgaagc
agaccctctg
caagttccct
tccatgtgge
aagcaggtgt
ccatctttgt
ccctctecatg
ctggtcctet
gctggetcecce
caggtggtgt
gggtgetage
ggagtaccag
ccctaacacc
tagacagctg
gcacgatgcet
gctgtcccac
gagaatccgg
gagatgggat
cctgaggaat
ctctaggatc
ccacaccaag
cgctgtgetg
gttcccetecet
tgccatggag
taacaagggc
catggctgag
tgagacactg
gatggactcc
cccgegatga
ggatcataat

acctcccecect

8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
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gaacctgaaa
tggttacaaa
ttctagttgt
tagaggatca
ccacacctcece
attgcagctt
tttttttcac
tggatctgeg
ctttaaaaaa
ttgttaactt
tcacaaataa
tatcttatca
gaaattctac
agccccegetg
caccggtagg
tccectagte
ggaagtagca
ggtaggcctt
gctgggaagg
ccgaaggtcce
gttctcctet
gcatagtata
attgaacaag
tatgactggg
caggggcgcec
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgecata
gagcgagcac
catcaggggc
gaggatctcg
cgcettttetg
gcgttggeta
gtgctttacg
gagttcttct
catcacgaga
tccgggacge

acccceecgga

cataaaatga
taaagcaata
ggtttgtcca
taatcagcca
ccctgaacct
ataatggtta
tgcattctag
actctagagg
cctececcacac
gtttattgca
agcatttttt
tgtctggatc
cgggtaggsg
ggcacttgge
cgccaaccgg
aggaagttcc
cgtctcacta
tggggcageg
ggtgggteeg
tccggaggcece
tccteatete
tcggcatagt
atggattgca
cacaacagac
cggttetttt
cgecggcetate
ctgaagcggg
ctcaccttgce
cgcttgatce
gtactcggat
tcgecgecage
tcgtgaccca
gattcatcga
cccgtgatat
gtatcgccge
gagcgggact
tttcgattce
cggetggatg
tctaagctct

atgcaattgt
gcatcacaaa
aactcatcaa
taccacattt
gaaacataaa
caaataaagc
ttgtggtttg
atcataatca
ctccceectga
gcttataatg
tcactgcatt
cccatcaagc
aggcgetttt
gctacacaag
ctcecgttett
cceceegececee
gtctcgtgea
gccaatagca
ggggcgggct
cggcattctg
cgggecettte
ataatacgac
cgcaggttct
aatcggctgce
tgtcaagacc
gtggetggcee
aagggactgg
tcctgecgag
ggctacctge
ggaagcecggt
cgaactgttc
tggcgatgcece
ctgtggecegg
tgctgaagag
tcccgatteg
ctggggtteg
accgccegect
atcctccagce

agataagtaa

tgttgttaac
tttcacaaat
tgtatcttat
gtagaggttt
atgaatgcaa
aatagcatca
tccaaactca
gccataccac
acctgaaaca
gttacaaata
ctagttgtgg
tgatccggaa
cccaaggcag
tggecetetgg
tggtggccecce
gcagctcgeg
gatggacagc
gctttgetee
cagggecegss
cacgcttcaa
gacctgcagc
aaggtgagga
ccggeegett
tctgatgccg
gacctgtcceg
acgacgggceg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatce
gccaggctca
tgcttgecega
ctgggtgtyg
cttggeggeg
cagcgcatcg
aaatgaccga
tctatgaaag

gcggggatcet
tgatcataat

38

ttgtttattg
aaagcatttt
catgtctgga
tacttgecttt
ttgttgttgt
caaatttcac
tcaatgtatc
atttgtagag
taaaatgaat
aagcaatagc
tttgtccaaa
ccgettgget
tctggagcat
cctcgcecacac
ttcgegcecac
tcgtgcagga
accgctgagce
ttcgetttet
ctcaggggcg
aagcgcacgt
ctgttgacaa
actaaaccat
gggtggagag
ccgtgttceg
gtgccctgaa
ttccttgege
gcgaagtgece
tcatggctga
accaagcgaa
aggatgatct
aggcgcgcecat
atatcatggt
cggaccgcta
aatgggctga
ccttctatcg
ccaagcgacg
gttgggette
catgctggag

cagccatatc

cagcttataa
tttcactgca
tctgegactce
aaaaaacctc
taacttgttt
aaataaagca
ttatcatgtc
gttttacttg
gcaattgttg
atcacaaatt
ctcatcaatg
gcaggtcgte
gcgetttage
attccacatc
cttctactcce
cgtgacaaat
aatggaagcg
gggctcagag
gggceggecegce
ctgcegeget
ttaatcatcg
gggatcggce
gctattcgge
gctgtcageg
tgaactgcag
agctgtgete
ggggcaggat
tgcaatgcegg
acatcgcatc
ggacgaagag
gceecgacgge
ggaaaatggce
tcaggacata
ccgettecte
ccttcttgac
cccaacctge
ggaatcgttt
ttcttcgecce
acatctgtag

10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
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aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
cattatttaa
gtaggcggta
gcacctcatt
tacatgtaca
cacccattaa
cacaccccac
tgttcaattc
taacccctcee
ctctececte
atggctcaca
gcattcatta
gtcctgacaa
ctctctttga
ccegggtecee
atctgggtgt
cagcccagcece
ccagcatcgg
gtaatcccag
atcctggcta
ggtggcacac
tcaggaggcg
aagcaagact
aactatttat
taattctata
tttctteecee
tgttttgttt
cgcagtatca
acctcagcct
tgtatttttt
ctcaagcaat
cacctggcta
ctgttgccca
ggttcaagca
tgcctgtgag
cgtatattat

tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
agttacaccc
cctggtaaat
gtttttgttt
caatgtgcag
ctcatcattt
gacaggccce
ccacctacga
atttcccttt
ctgcactgtce
attcctggga
gcaggtcaca
aaggcataag
catcctccect
cacaagtgtc
cactgcctte
cagctagtgce
acctctacac
cactttggga
acacggtgaa
acctgtaatc
gaggttgcac
ctgtcaaaaa
tatttattta
acattttcgt
ccaaccaacc
tttgttggtg
tgatctcagc
ccccagtage
gtagagacgg
ccacccacct
ttttetttet
ggctggagtg
attccctgee
ccaaatttgt
actttaatta

aacctcccac
ttgtttattg
aaagcatttt
catgtctgga
agctttettg
agaactccca
tgttttgttt
gtttgttaca
acattaggta
agtgtgtgat
gtgagaacac
tggcggagac
ccaggcttcce
agccacaagg
gggccataag
tagaagaaaa
ttctgcacce
tgccctaagg
ctctgaatca
cctaccacac
ttgagcaaaa
ggccaaggeg
accccgtete
ccagctacta
tgagccgaga
acaaacaaac
ttttagtgta
taccccagag
ccagccccag
gtgtttgaga
tcactgtaac
ttgggcctac
ggtttcacca
caacctccca
ttcttttett
cagtggcecgtg
tcacccgget
acaaattctt

aaagttatta

acctcccecect
cagcttataa
tttcactgca
tcegggeggce
tacaaagtgg
ggtctccgga
tgttttttaa
taggtataca
tatctcctaa
gttccecette
attgttttta
ccttgtcatce
tcattcttee
aaaccaaatt
gatgccaaga
ttgttaggtt
ctcttccacce
cccaccaggce
ccetectete
ccgeeeccag
tgtatatttt
ggcggatcac
tactaaaaat
gggaggctga
tcgtgccact
aaaataaagg
tccacaggtt
aaacttgtac
cccecageccee
caggatctca
ctccacctece
aggtgtgcac
tgttggccag
aagtgetggg
tttttttttt
atctcggcecte
attttatatt
aagctttaca

aagtattggg

39

gaacctgaaa
tggttacaaa
ttctagttgt
cgctaacttt
ttgatatctc
tactcaccac
ttatacttta
tgtgccatgt
tgctatcect
ctgtgtccaa
accctccceca
actcctctet
cttgcaggtce
ctagtagcaa
aggaatttgt
tggttatgac
tgtcagggca
tttcttgcag
aaaccagccg
gataattaac
aaaggcaaat
gaggtcagga
acaaaaaatt
ggcaggagaa
gcactccaac
ctaagtaact
gtgcagccat
cccttagcaa
tgggaatccce
ctctgtcacc
cgggctcaag
caccacaccc
gctggtcectca
attacaggcg
ttttgagacg
actgcaactt
tgttgatctg
atcatgcgtg

gcegageaca

cataaaatga
taaagcaata
ggtttgtcca
aaataattgg
tatagtcgca
taaaacaata
agttctaggg
tggtgtgcetg
ccteectecece
gtgttctcat
gcagcttett
accaccagtg
cttatccaac
ctcagagtca
ccctetectt
ctttgacatt
cctagggctce
cctgtcccac
ccagcgagcc
acccagccac
tctcacgect
gattgagacc
agccaggtgt
tcacttgaac
ctgggcgaca
gtaatcaagt
caacactatc
tgactcccca
taatatactt
caggctggag
cgatcctccee
agctaatttt
aactcctgag
taagccactg
gagtttcact
ccacctcceceg
ctgctggtta
cctctetgta
gtggctcacg

12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
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cctgtaatcce
ataccagcct
ggtgtggtyg
tgaacccggg
caacaagagc
tacaagagaa
aatcttcctt
tgggggaccg
ccctagaggt
cacaggtctg
actgcaccat
aggagtgcac
ccctgagcecce
ctctctgtge
cctagataag
gatgtgcccet
ggaggccagg
gactctctcet
gcatacacga
gaggggaaaa
tagaataagg
aagggctaga
gtgcagctcce
cctgggtgcea
cttcecteet
acctactctg
cctccacttg
cgattgtgtt
ctgccceccagg
gcetgettte
agagacctca
ctcaacaaac
agcaagctgg
cagctgacaa
tggcagtgag
aaatggatcg
tggcatctac
cacgattaaa

gtaccagaag

caacactttg
ggccaataca
cacacacctg
aggcagaggt
gagactccat
agtcatataa
ctgaaaggtc
tgagcaaagg
gggectggga
agtgtcctat
cactgccaat
cgagtgtgat
acaccctcag
catcacgtgg
gtcagcctgt
atggggtcce
acagctgggc
acccactggc
ggggcceagga
agcagagtcc
tgggggaaag
cccteccecta
gattttattc
atcttgttct
gtctctcage
gctcctcaag
ggcttttete
tgcacagatg
gaagaggagg
tacccttgac
atggtggcecet
tgceettetg
ggagactcag
aactacatgc
gagcacgaag
aaaccagctg
aaacacagga
aataataatt

gactgactgc

ggaggctgag
gtaaaacccc
taatcccagc
tgcaacgagc
ctcaaaaaaa
gctctttecta
caactttctt
gcaggecttt
tgggggtigg
gcteectggg
gctgagtgtg
cctcttccaa
cccacccact
ggtageggtg
ttctgeectte
ctgctgctac
acatgcagac
cacgtgagtt
gggaagccag
actgtttagg
gggagaggcea
acccctgtgt
gcatctttgt
tccatcaaag
tgtgctaccce
tgtcettece
ctettttete
aagaccggca
gcagtgctat
cgggtgetgg
gctceecectgt
agaccaacag
gctctagcta
caggggtgga
tgttccteca
taactctact
cggacacaca
ttttttaaaa
cgtgagagac

gctggtgeat
gtctctacta
tacttgggag
caaggtcacg
taaataaaaa
cttttcatgg
ctttaataac
gcaggggtgg
gggatgaagc
cctetettee
cctgtcgcaa
acccttecget
taccttatgt
ataccccaac
ccatcccatc
tcattctgtce
tctggctgac
ttctecttaa
acagaaagct
agaggagttg
aggtgacagg
gtcccectecet
gaccttctcce
aagaaaccac
acacctaaag
ccagactccce
cccttcacct
ggcagtgcecet
ccctatccag
tggggccecett
catggtcatc
ggacaagagc
taaagcacac
aatggctcac
gaggaccaga
ttcagagggt
cacacacaca
aaatggaatg

actatctaca

40

cacctgaggt
aaaatacaaa
gctgaggceag
ccattgcact
ataaaaaatg
tttctatgtce
aataataatg
gaatggaaag
aagtggacct
cccaggtctt
tggctggcag
gaccgctcgg
cagtggtaag
cagtactccce
cagcacctct
tctgttttte
ttcaggcagc
tcceccecaccege
cctaggatta
gccaacggtg
agggctgggce
attacagccc
agcatgtttce
gggccaagta
cccecacace
caagcccccece
ttcttetete
gaagagcctt
gaggactacc
tctgacgagg
agaacccttt
aggatcccag
ttactctaag
caagggctcce
gtttgattcce
ctgacacctt
cacacacaca
agccaccgge

gacacacaga

caggagttta
aaattagccg
gagaattgct
ccagcctcegg
tatcagggag
tgaacccatg
gcaaaggcat
ggaagcacgt
tgaaggtctc
ctcgttcgea
tgcagggaca
tcgtctcagg
ttccaggcaa
cactcctacc
caggccttca
cagagatgct
tgcectgececeg
tagagagaat
gggataagag
gegggtggga
tgagggagcce
aaagatccct
ttatcttcgt
agacacaggc
tactccacce
agctctcage
cactgctgac
gtccttacag
ggaaacccga
ggccatccac
cctgtgaata
tgtgtggcecce
tgaaaccgtc
agagggggct
cagcactgtce
tgacctccte
cacacacaca
aggtgccctg
cttcectggece

15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
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ttggttctgt
ctctcagttg
ttctetetgt
gtaacaagcc
ggggaacaag
ggatagtgta
atccctcagt
gcttggagta
gttcagaaag
gccctcacceg
caccgcatat
aaattccaat
agggagttgt
cagagtaccg
gctgatggga
tgeggggategg
ggcgggcegsece
accacaggtg
ggggaactgt
gagcccagcet
tgcggagacc
cccaggaagce
cggcactcac
ggggggctte
gagttgaatc
tcctggtggg
aaaggttgte
ttcttattee
tgcatcccac
cagatctagg
aagctgggtt
tcagcceggg
tttccctgea
catcatctta
tggggacagg
cctggaaggce
ctttgaggcce
cccagttcta
cattacttct

cttctctgta
agctaaaact
gcaggcaaac
agctatggac
aggaggagga
aatgctaact
gtggccectga
gagacagcag
agaccctgtce
agcctccaca
acacaaatac
cctagaacta
caccagggca
gggaatctat
aagctgatgt
accttaggga
cacagaggca
ctaagtgagg
ggagaaggca
ggtatctget
aggcetggggce
caccttctca
aacatgcgga
ctcgatggga
cttagaagag
cgtggctatg
aatgtcccta
tttttttttt
agctgagact
acttgaaata
tatagatgac
gcttggtgaa
gaccctccca
gactgcttcet
gagagggcct
atcacagatt
tcaggtaaaa
tctacccacg

gtatgctgcece

agttgtgaca
ataaataaat
actggaaccc
actctccatg
ggaagaagaa
tcaaatacgc
gcttgtaatt
gagatcactg
tctgaagaat
cacaggcagg
aagttaaaag
ggccacacce
gacccaaagg
cttctggete
ggtgatacca
gaacagaaag
gttgaagtga
gtgctcacag
gccagcaagg
gctetgtttg
ctgggggact
gaacagcacc
accagtttgg
aggcagggtg
gaaggggctce
gcagaaagca
ggaacagcag
tttttttttt
cagaaataca
actcacagag
accaggacag
ggggtgggaa
cagcgcccac
tggtgacaga
tgettgtget
tccaggggag
tctececate
cctgececccece

cttctcecca

gtgetgtggg
tcatttgtct
ggagccaagce
tgctattcce
aaaaaagaag
acacctacaa
caaggggtta
ctgtgettgt
aaggtggggt
gctgggceata
tgagacttca
catctcgtct
atttaacatg
caccccctet
ggttttgaaa
cagagctggce
aagtgaaaga
aaccccctet
aagagcctga
gctgtetetg
£8gggeeagys
agcttgtetg
agaggggtac
ttagcattct
cccaggctaa
gaggcctetg
tgtcttgget
aacctgagaa
aagcataaac
ccgetgecetg
cggggcteag
gagtgtggag
cacagcagaa
agacaggcac
gaagcaggta
cactgagacc
ctaggcttcce

ccceecececeeg

gtggacttgg

41

aaagctgagg
acttctatac
cttacggccce
cttcctacag
ggacagtgaa
ctgaaacaaa
agtggtgtga
tggctaccaa
aatagagcaa
ctcacccaca
catagctgtce
gttcgatcac
gactgaaagg
ccagccctet
tcacctgggg
tgcagccatt
gaaacgataa
tcagccagag
gagtagcctce
gggcagcagg
aagcgccaag
ctaagcccag
ggcagagaac
gtgggacagc
gaaatcattg
ggaaagttgg
ccteteececet
ttcettteca
ccctetgget
agtagcaggt
aaggcacctt
gacgagggtg
agacagcggce
cgcggggett
ccagtgctgg
aaacaggatt
tccacaggaa
gtctggegtt

tacagattcc

ctgagacttt
acattgtccce
agggactcta
aatgagggta
ctaggaagaa
caaacaaaca
caagggcges
acaattccag
gacacccagt
caagtgtata
cagcctecta
agatctgaac
aagaagggtc
catagttggg
atttcttggg
actggcctceg
gagaacggag
atcactagca
catgggcttg
gactggtgag
ctaaaggagc
caaatgagtg
tcacagaaaa
tcactgccect
ggttggtgac
gtgatgagaa
gtggcagtat
gaaattccct
ttgatcagga
gcctcagceag
tacctgectge
cttgttccac
agcccacgga
ttgccagcag
atgatggctc
cacctgttat
cagcccecegtt
gtccatccaa

ccaggcagag

17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
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gcgttgetee
ctccaggcca
gtttctagag
ggagctgtcce
caaggtgaga
gtgtgtgege
gaggacagct
ggcagcaagce
ttggttttgg
gtttgtttgg
gaaggaagaa
ctttctaaaa
atcaaaacat
ctgtagctac
agggagtctg
cagtagctct
ttcaaaacca
tccaaaaagg
ctgcaaaccc
tagagccttg
ttttattgtg
tgtcatgect
agtcctttet
ccatgggtag
caacataccc
ctctetacce
cacttcaccc
tctgecttcac
cagtaacaag
ctattgaagc
cgaagattgt
ctggacagga
tggctcagag
tctacagtgg
tctgtctece
210> 23
211> 24
<212> DNA

atgctgactg
gacaagaggc
gtggccccag
ggcaccctac
aaacaaaatg
gtccatgcecge
tatagaacct
actttatgca
tttttttttt
ttggtttgtt
aacaaatatc
tatcctgagt
aataatcatc
acatgtcact
gtctggtget
tactagtgag
agaggaaaca
agaaaatcaa
ctaaaacatt
tgctaaacac
aaacaggggt
ccttagtagce
gaatgtgcct
tttagtgett
ccacccagcce
gactaacata
ccaaatgctc
aataaccaag
ggtccagtge
tggacgtact
gggtttaggce
aatgaactca
gccaggtgac
agttccaggt
tgcactgcag

cagcgggaag
cacttttgag
tgtctccatg
actgaaccta
cagtggcaca
acatacgtgt
accatgtggt
ctatgccatc
tttttgggeg
ggttggtatt
ccacaggtcc
caagaagagg
aggtatttte
acactcttat
tcatggcaat
cccattecte
tattgacagg
gtccacagaa
agcctttagt
gagctctact
ctcacccaga
tgatggtaca
tgccacatca
cteceettttt
gtgacttatt
gatatcctcce
ccatgtgcag
gatcccaaaa
acacaggact
gtccacatct
tctcatgtgt
gtaccactgt
cttaaggaag
gacatcagag
tttc 21864

gcagtgacct
aaagcacatt
gtgatgaaga
cctctgagtg
ggaacatttt
gcacatgcca
ttccagggat
tcaatagccc
gggggttigtt
ttgttttett
tcctgaggta
ggatgctagg
tccaaagtgg
ttagccaaac
tacagcagag
attctctcecce
cacctggaga
gatgacgatg
attatgttgt
actaaactac
tgcecetggea
ggcatatact
gaaaagatgt
gaacttattc
tctgacctat
cctggactga
ttagggctga
gcctatcaag
taacagtatt
gcagtccttg
gcettgetge
ccagggaagg
aaacagtctg

aCCcaaaccc

213> NTHF%)(Artificial Sequence)

42

gcgagatctce
ggttcatcag
ctctaagaga
cccagggceac
gtattattgt
cagcacatag
tgaactagtt
caagatagtt
gtttttttaa
ttgtggttag
cccatagagc
agatccttat
ggaagcaaca
tcatgtttce
cacagggaga
acttagtacc
gtccagttca
agggggceccce
cccatactga
agcttcaatt
ggcctggaaa
accacaccct
tcagcatctc
agatctacaa
ttcgtcaget
ctaggctgta
tagctgaaag
gctggggagt
tcattcatgg
cacttggagg
accattaatt
gagccggage
taagtcaccc

tgaaccacct

caagtatttc
caacatgcag
tgctgaagtt
agtgaagact
gtgtgtgtgt
gtagagatca
cactatgctt
ttttggtttt
tttgtttttt
agatgggata
ttcatctttt
tcgagcaagc
catgaggaca
tcccagggag
aagaagtgct
tcctaccagg
ttattttgcce
tctectatee
ggatagaacc
cctttttcag
cttgtgattc
ccggetcectac
ctatccttgg
ataaatgaaa
gtcatagttc
gggaccacaa
tcaaggccac
gctctactca
aaagacgtga
gactgaacca
tatggctcca
tgtctgtcca
tttetttete

gctggggtee

19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
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<400> 23

gcagactcaa gtaccagtga aggg 24
210> 24

211> 23

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 24

tagtgcctet ctgggecaget ctt 23

<210> 25

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 25

cctattacag cccaaagatc cct 23

<210> 26

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 26

agcactcccce agecttgata g 21

210> 27

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 27

catgaggtag ctggtaggac ct 22

<210> 28

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 28

ctttgttgag gggctcagag gat 23

<210> 29

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 29

ccaaatgctc ccatgtgecag t 21

<210> 30

43
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211> 23

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 30

acctggaact ccactgtaga gag 23

<210> 31

211> 22

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 31

tcttatcatg tctggatccg gg 22

<210> 32

211> 25

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 32

tgtcaaagag agaatgtcaa aggtc 25
<210> 33

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 33

cagtgactcg gtacaagcag ttg 23

<210> 34

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 34

gtcacagtcc ttcacgagga atg 23

<210> 35

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 35

gaagatgggt gggctgaatg ag 22

<210> 36

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
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<400> 36

gggacaaatt ccttcttgge atc 23

<210> 37

211> 22

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 37

aactgcacag tcactgccaa tg 22

<210> 38

211> 24

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 38

gaaacagaca gagcgagtca caag 24
<210> 39

211> 16

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 39

caagugugua agacga 16

<210> 40

211> 17

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 40

ucuggucagu cagcgug 17

<210> 41

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 41

ggacacagaa agatgccttg tt 22

<210> 42

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 42

actaaggact tcccctggge t 21

<210> 43

45
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211> 20
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 43

caggaggttc ccctaccttt 20

<210> 44
211> 20
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 44

cttggtteee catcteccaac 20

<210> 45

<211> 15858

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 45

gtgaggaccc
aggaagaatg
tggtaacatg
agaggctggce
acccatctca
tggctctaga
tgtccaccaa
catcactttg
tgctcaatgg
gctaccttee
cacaagaaag
actttgaaca
cccacaatgg
cagctttcte
gaaactgcct
tgtgtagact
gcagtgttgg
aaactggact
caaggctgtce
agaaaaagaa
ctttaggagc
gtagctagct
agttgaagaa

tatccatgtg
tgggcacacg
aagcttacct
ccttttecetg
gtcacctgta
gactcacatg
cctaaaaatg
tgctgaggca
atctccaggt
tcctetetge
agatgacaac
tttcacatca
ggtctgagcet
tcctggttet
atggcttctt
gctggggace
cttccagcett
ggacatggaa
aggactggcet
acattctgca
cttcctggaa
aggagctagc

aagtaggaaa

tgtaatatct
tccggtagat
gaagctacat
ggctatccaa
ctgcetgact
catgtccctg
taggggaatc
gctgggacceg
tccectgeage
ttgccagecce
tctgtttgta
cgggaccatt
ggatcatgag
gaaatggact
catgctgggt
caggcaactg
gttctggget
ttggtgecetg
ggggctgaag
aggtttcctt
ctgggtgatg
ttagttaagg

ttcccaaaat

caagttctgt

aagggggtgce

ggatgggatg
gggccctcaa

tgggctagac
tacggacatc
caagcttccg
tettecttte
tctgctcagt
agatccatcc
gaacaaagaa
cataaaaggc
atgcttgact
cctggcatca
agcctgtaca
tggcttgecag
tgtgctatag
aggcagccag
actgggacat
ggatttaaaa
ctcccagagg
gatcctataa
tgagcttctt

46

gtgtctccat
tgtatcatgce
gtttagccca
cattgctget
cctteeggtt
tcgatataaa
aaggcctgga
gctgecattge
agctgectte
ctacccatcc
cactggagtc
tgttctgcaa
cctctgcagg
tgcagagtga
taatgtaggg
gtcctgetge
gcctcectacat
tacagaaggc
taaaacctga
gtcatcatga
cagcagcctce
gaagagttgt
ggaagctagt

tgctcagtga
caggggcaca
gaatccctge
ccttcagggg
ccagaatcac
caagcatggg
atgtgtccge
actgcactgt
ccagggcatg
ctgcccacge
aggggtggga
cctecggtgge
gcatatgaga
catggaccgg
tcgagcctceg
tggtatgagg
ggaccagtta
cctaatgaag
cccttcagaa
gggctgagag
acactgaaag
gctgagggag
tgggaatagt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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actcctgcecce
ctctecacccece
caaataatct
aagactgtga
acagtgcacc
tgctaagtat
tgtgattgag
tcagagtttce
gtgtctgggt
gagggaggga
gtagctgtgt
gcagcagaca
gtccctagte
aagtcccggt
aaaggtaaga
gagaaagcta
gtgcctetgt
tccttgcaga
aacattgccc
tccecggatgg
tccaaacagt
acacggctac
gctgaggttce
aagcccaaag
agcttcagga
ccccgggaag
atgagctatc
acagcagctg
cagttcctge
gcaggggcag
tctgtatgga
caagtctgta
gctgecacac
cagcatctct
gctgeccagtg
aggtcaaaag
agatcagaca
catccaaaat

tcagggtagc

cttggcaact
atgagagttg
aggtgcttge
tcatgaccca
ccagggaata
gcaaagatgg
gtctagccaa
caagctatgt
ggggtetggg
gggetgggtyg
ccagtcactg
ggatggectg
cttgttggga
gaggaaactg
cagttaaaaa
aaggattcga
ggatatgtgce
agtagcagtg
tgtttgagca
aaggaacatc
acggagccac
atgtgctatg
tgggacacca
tctctgcaca
aaatctttgt
8888888888
atcctgaccce
ctggcaatac
agtcagatgc
gggccatccet
tggggacact
ggatgggtgg
tagtaagggt
gacccttggg
aggaccaaat
agtgacagag
aaagtatgcc
tgcctgaatt

tccatcagaa

agcatctcct
gtacacagtc
gaatggttcce
aggatccgtce
ggggtggcetg
cagtaagcag
cctcaagaag
gacagccaca
agtcacagga
gggetggacce
agcagaggcce
gtggaaagcc
gtgtggagga
ggagaaaaac
taaaacaaga
gtgtccagag
aatgtgtgag
tgtgaaaggc
tttgaatgtt
gagggacttg
ctctacccac
caccttccte
ggtagcttge
gtctceggge
tgctgtgeca
cgtctctgga
tcaggagaaa
gcettgtgea
tggccaaaat
cttggggacc
cctgtcggcea
ctttacacac
ttaggtctgg
agagcagact
gtccectgag
agtgcctgte
agatcctgca
gcetttttee
gcctgagget

accccgecece
actctgttgt
ctctagcaca
gttacaagat
tttetgtgte
aagggctgeg
ctatagccat
gcccaaacat
ggggccecaga
tgtgtacaca
aactagtgtt
tgggtaagtt
cacaaaaagt
cctgtccacg
acattttttt
ggagacttct
tttgtgettg
gctagggggce
cagatgggtt
aatgacaggc
atgtacagcc
gtcccagcetg
tcaggtccct
tccttatagg
ccacccagag
cagataggac
gcagcccgag
ggtgcacaca
agcctgattce
tgattggatt
tctetecacca
aagggtggaa

gcagcctggg
cagggcagca

tacaaagttg
ttcaaaacag
tgcccatgac
tgggtgtgtyg
gacatggaag
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tccccatggg
cacaacaact
ggaactcata
ggttaaagag
ctttgctgaa
cgctgecggt
gtttactttce
tctcagggca
gccaagcegga
accacaccta
tcttecatcete
gaaatggtct
aaagctgaac
cttagaaaag
ttttaatttt
gtaggggaaa
gagagactct
ccaggaagtt
ggatctaggt
taaggggttg
gaaacacctc
gggcactcaa
cggacagctt
cagaagatcc
agaagctgta
agactagaag
cagtggctgt
gcagggctcet
taggccctge
ggttggtact
ctgtcactgg
atggagactc
tccggatgceca
aggcttctgt
gattaaatac
gttccceectt
agacggtgtt
atggtctgga
ctgggataga

aggcagcagc
gtcatttaag
cctgetteet
gaatttagac
ctcattgtgce
ccettetete
aaacgctacc
ggcececgggea
gceetgaggtg
ctatcgggga
cctgggaaaa
ggggagatgg
ctgcgaggcece
ttaaggtttg
taactgcaaa
agctacttta
agcaggctgce
gactttggaa
ctggagagga
gagctcgact
atgggcaggc
agagggaaaa
agactagaga
aagttggcce
ggtgtagatg
gcaggaagag
gcatagctte
gagtgttggg
actccatagg
ctcagaacct
aacctcacag
cagtaccaca
ctcagtcatc
atctgtccag
aggactggag
tgtggtgaag
ctagacatag
atcactggcce

tgcctectaa

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
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tctecactet
ccttagcaag
ctgctgacaa
gacacttctt
acacccctca
aaaacccagt
aggttgtgaa
ctcctaatac
gagaatgctc
tgtgtgtgtg
ccctaggaat
aactctattt
tctcagaagc
gaggcttgag
tgagaagaaa
gceggacgaa
ttggtgaatg
gaagagctgt
aaggaaccag
ccctaaaaca
taagtggcct
aagaaagctg
attaacttta
catgataaga
ctttatttgt
acaagttaac
ggttttttaa
atctagagct
ggatcatcca
cggtggaatc
ccagagtccce
gggagceggeyg
agcaatatca
acagtcgatg
gccatgggtce
ttcggetgge
ttccatccga

agccggatca

aggagcaagg

aggcagtgtc
ggaagagaga
atacaggtcc
tgggtcagge
gaaaacccac
gtctggaaaa
ccaggctgtg
gactgctgga
aagtagactt
tgtgtgtgtg
tatttctaac
ttggacacgt
aggaccctta
gggacagaca
ctaagagaaa
gg8ggaaggsgc
gttgggcgaa
gtgagcaggt
gtctccececte
cacagggtcc
ttacactggc
ggtgtcgaca
aataatgcca
tacattgatg
gaaatttgtg
aacaacaatt
agcaagtaaa
tagatccggg
gceggegtee
gaaatctcgt
gctcagaaga
ataccgtaaa
cgggtagcca
aatccagaaa
acgacgagat
gcgagceccect
gtacgtgctce
agcgtatgca
tgagatgaca

ccatccttgg
caggcttcte
cagaatggta
agagaaacta
atgtctatgg
gtgtgaatca
ggtgaagtgce
gaaggtggca
ctagtagtag
tgtgtgtgtg
agttcctgtt
gaaaatcaac
tggaggtggg
atgagtgtag
aggaggcaaa
aggcaggtgg
cgtgtgaggt
gggtgaacga
aaccctaccc
tgcatcctaa
cccgectact
agcttgatat
attatttaaa
agtttggaca
atgctattgce
gcattcattt
acctctacag
gggtgggega
cggaaaacga
gatggcaggt
actcgtcaag
gcacgaggaa
acgctatgtce
agcggccatt
cctegeegte
gatgctctte
gctcgatgeg
gcegecegeat

ggagatcctg

cacccagaac
aatgtggtga
tgggggacac
ggaagtgaga
gtgaggctct
tctgaagagt
cagcttacta
ggctgagcaa
cagtgtgtga
tggcagcatt
ataaagcatg
caaaggacac
gacctgttgt
ggagaaaagg
cgggggagga
gtgtaaggac
ggaaagcagg

ccagaggggt
ctagttccce

gcatctgata
gcgactatag
aacttcgtat
gttactcgac
aaccacaact
tttatttgta
tatgtttcag
atgtgatatg
agaactccag
ttccgaagcece
tgggegtege
aaggcgatag
gcggtcagece
ctgatagcgg
ttccaccatg
gggcatgcegce
gtccagatca
atgtttcget
tgcatcagcce

cccecggeact

48

gctgatctet
tatctgagcc
tcctcaatga
acttaaatgc
ctgcagtgaa
gggggaggta
gccaagccac
catgcttaac
cctcagaagc
tggctcactg
gtgcaataaa
agaaagatgc
gtatttccag
aaagataggt
gaggagacgg
cctgcagcect
tgggtggatg
tcgactaaac
ccactcttca
aattatgcgg
agatatcaac
agcatacatt
gcggtaccce
agaatgcagt
accattataa
gttcagggsg
gctgattatg
catgagatcc
caacctttca
ttggtcggte
aaggcgatgce
cattcgccecge
tccgecacac
atattcggca
gccttgagece
tcctgatcga
tggtggtcga
atgatggata

tcgcccaata

ttctatagaa
acccctggag
ctaagtttct
tgcccacccece
acattccaat
gacagagctc
caagcccagg
gcactttaca
aaggagtgtg
gagaaacttt
tgggaaggga
cttgttcctt
ggtctagcecet
ggagggtgct
aaagaaggaa
gggtagagaa
gggaacaaca
tctccatctg
ccaccccetece
agcacacaga
cactttgtac
atacgaagtt
cggatccaga
gaaaaaaatg
gctgcaataa
aggtgtggga
atcattactt
ccgegetgga
tagaaggcgg
atttcgaacc
gctgegaatce
caagctctte
ccagccggec
agcaggcatc
tggcgaacag
caagaccggce
atgggcaggt
ctttctcgge

gcagccagtce

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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ccttececget
ccacgatagc
gacaaaaaga
gattgtctgt
tgcgtgcaat
ttatactatg
cccggagatg
gcegggecete
ccceeggace
tggcegetge
agactagtga
ggggggaact
ggagceggtt
tagcgccaag
gcetecececta
tggggatcca
gtgaaaaaaa
aagctgcaat
ggaggtgtgg
tgatcctcta
acaactagaa
tttgtaacca
tttcaggttc
ggtatggcetg
agtttggaca
atgctattgce
gcattcattt
acctctacaa
gcagatctgce
cttcttagga
tecteeecte
gatctccacc
gtggeeggtce
cacccaggca
cctageccttg
gccagacaca
caggccagca
ggtctggtee

gtaggccaca

tcagtgacaa
cgegetgecet
accgggcegcece
tgtgcccagt
ccatcttgtt
ccgatatact
aggaagagga
cggaggacct
caccccttee
cccaaaggcec
gacgtgctac
tcctgactag
ggcgcectace
tgcccagegg
cccggtagaa
gacatgataa
tgetttattt
aaacaagtta
gaggtttttt
gagtcgcaga
tgcagtgaaa
ttataagctg
agggggaggt
attatgatcc
aaccacaact
tttatttgta
tatgtttcag
atgtggtatg
aagctttcat
ccggegecege
ctcaggtatc
atggacactt
caggtccggt
tcgctaaaaa
ttgcteeggt
tccagccagt
geggtggtga
aggtctccca

aacaggaagg

cgtcgagcac
cgtcctgeag
cctgegetga
catagccgaa
caatggccga
atgccgatga
gaacagcgceg
tcgggegecce
cagcctctga
tacccgette
ttccatttgt
gggaggagta
ggtggatgtg
ggctgctaaa
tttcgacgac
gatacattga
gtgaaatttg
acaacaacaa
aaagcaagta
tccagacatg
aaaatgcttt
caataaacaa
gtgggaggtt
tctagagtcg
agaatgcagt
accattataa
gttcagggsg
gctgattatg
ttattcatcg
tagcggagtc
tcatcagtgt
gcttctcage
agcggceccctt
tcttetecat
ggataggagg
cattcagcac
tggtcttggt
ctctgatcct

ccctattecet

agctgcgcaa
ttcattcagg
cagccggaac
tagcctctee
tcccatggtt
ttaattgtca
gcagacgtgce
gceecgececce
gcccagaaag
cattgctcag
cacgtcctge
gaaggtggeg
gaatgtgtgce
gcgecatgete
ctgcagccaa
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
ataagataca
atttgtgaaa
gttaacaaca
ttttaaagca
cagatccaga
gaaaaaaatg
gctgcaataa
aggtgtggga
atcctctaga
cgggcctacg
catcagccta
ctcaggcttt
catgtcgatg
gttaggggtg
ggcaggegcey
gaacagcaca
agcggtggte
gtgggagatg
agagatctca

caggtccacc

49

ggaacgccceg
gcaccggaca
acggcggcat
acccaagcgg
tagttcctca
acaggctgca
gcttttgaag
tgagcccgcece
cgaaggagca
cggtgetgte
acgacgcgag
cgaaggggcce
gaggccagag
cagactgcct
geggtteegg
caaaccacaa
gctttatttg
tttatgtttce
aaatgtggta
ttgatgagtt
tttgtgatgce
acaattgcat
agtaaaacct
catgataaga
ctttatttgt
acaagttaac
ggttttttaa
gtcgcagatc
tggcctcaca
gagttggctce
ttccaggtge
gcagctccca
gcatccctet
gtcagagggg
gcgtcagggt
ctcctagaca
tgcagggtca
gacatcctca

agtctctcag

tcgtggccag
ggtcggtett
cagagcagcc
ccggagaacc
ccttgtegta
ggtcgaaagg
cgtgcagaat
cctgagceccecg
aagctgctat
catctgcacg
ctgeggggeg
accaaagaac
gccacttgtg
tgggaaaagc
atcagcttga
ctagaatgca
taaccattat
aggttcaggg
tggctgatta
tggacaaacc
tattgcttta
tcattttatg
ctacaaatgt
tacattgatg
gaaatttgtg
aacaacaatt
agcaagtaaa
ctctagagtc
ctttectett
ccacagacac
cctcetgeat
ctctagcaga
tgttcagcag
tggtggtgat
gctctctcag
gcactttgte
cggtgtctcee
tcagggtgtt

atctagacag

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
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cagcacatcc
tccetteteg
atcagacaga
gtcgatggtg
ctcaggagag
gaacaccagc
tctcatgaag
agaggagcca
ccgggagetg
gtggaatttt
ggcccectagg
acctgtacca
tgettgtgte
ctcagcttag
aaggccaggce
cagactgctce
cagtgaggca
taaaacattg
cagtgtttgg
ctactggccce
ggctcaggag
gtgcccccat
tcaagagaag
caccatgtcc
ggttaattaa
tgcgtteegg
cgccttaata
gtttattcca
ccaatacgat
tggccectetg
ctcacaagaa
tttatttcca
tatctgccect
ctattagttg
gaagtcctta
tgtattttce
tgaagggtag
aggggattgg
agaaagtgga

agcagcttca
gtggcagcect
ggaggcaggce
gtagaggcca
atagggaacc
ctcaggtctce
ttctcagcag
gagatgatca
gctcagagca
gtgggetgtg
aattatgaag
tgtccaaata
acagtcaaga
gtgttaagtg
aggtgggtga
agagaatgct
ctgacagaca
aggccccatce
actgagggag
ctgctcccag
gtgagtgggg
gaacttttgg
tagtatagga
tgaggataca
taactttaaa
cgccagcectg
ttctggattg
taatccatag
cccatggtct
aaatagccac
aaaaaaaatg
cccattctge
cagccaacag
gagcacccag
gtttaacaaa
atcatgagca
ttctecattte
tgagttacca
tgccagggac

ggtcatccca
ctctcecggat
cacagtggga
ggtcagcatc
aggccagctg
tcagggtgtt
ccteetggta
gctcgetage
ggggacacca
geectgggage
tcaaagagga
tgggcatgag
agtgacaaag
ccacacacct
aacagccaca
gctgagggaa
aatccagagg
aagtgcttca
gtgttggaca
cctgagaggg
cagcaacaag
tgtatagagg
tgaagaggct
caggtaggca
taatgccaat
cttttttgta
caagtgtgta
aatatccatc
tgcaaaccac
acctcaccac
tccagatgcce
tgtacacggt
gtaatttctt
tcacaccctg
gtagactaca
gacctgtttg
aacccagacc
cccatggcecet

agtcaggcat

tctcagaggg
tctcectecatg
cagcagcatg
gtgcagctga
tctagegtgg
aggggcgtag
ctccttgeceg
acccatggtg
cctgggtcga
cagcaccctce
ccaggacctc
aggggtgggc
atggcatcca
gcttctagge
tggatttgaa
cttgaccttt
gtctcagagt
ggtataaatg
ttactagaca
aagctgaaag
gaattggctg
attgcagttc
ttgttgtget
gaagggtgat
tatttaaagt
caaacttgtt
agacgagggt
ctacagttct
ctgagctttg
aggaaagacc
acatccagac
gcggatgaga
tttataagct
caaggctcca
tggtaagcca
tcttgcaggt
ctgatgcaga
ggecegetggg
agacggggcce

50

atggcctgge
gccaggctca
ttcagcatgg
aggaagtact
caccatctag
gctecectggt
atgttcctca
geggegcegcece
gccagccaac
ttcctettat
acagaccatg
agggctttgg
cttgagtgtt
taggtcctga
ctgtgaaaag
taagaaatta
tgcagggggg
ggagccacat
gaaggtggac
gtggacagga
aggtggagtg
atattagact
ttctgccaac
aggcaccttt
taatcacgcg
gatatcgtgg
ctgggtactt
ctctaaactt
gggatgctca
agaataggct
acaaagccac
actgtgtgtg
ctggtcccag
tctggtctca
ggaggttcce
tgaacaggag
gaccctctac
gcctcacate

cccattttac

cggttctcte
cagacttgtc
cgtagtgectt
ccctagccat
cccaggagtg
cattcatgaa
ggaatcctcce
gctggettgg
ctgtgagcag
agatactagt
gccagtgagg
catcaggagt
cagttagtca
tagataaccc
cacacatctt
tccaacgcecce
tgggctctag
ggatgcagag
gtgggtgctg
aacagaggga
ggacctcacg
tggcatctgg
cagagaggcc
tttttggggg
tagatctgca
tatcgttatg
tggttatcaa
aaccctctge
gcgtgtetee
tagaaccttc
tccttgtgag
accagtccgce
ctgcaccagt
gagcccaggg
ctacctttece
ggcgtcageg
aaagccatga
ccacatcctce

taagtgactt

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
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agttacttac
gacagggaag
ggactcgata
ggattggcac
gggcgatcag
gtcagctget
agcatacatt
atacctcaca
aggtaggagt
cgtgcccaaa
ttatccccac
acatacaagg
tgaccaacac
ttgttgtcca
ccaacactat
acaccatgga
ccagaggtag
atagacgtgc
gctcaatttg
gaaatgtgta
ttctctgget
gttttttggt
aagccccage
cagctttget
ggctcectte
cctctectge
ccagaggcgce
cccatttget
taactccttt
taatttccta
gggtgtgacce
agaatcttgg
ctctectceac
tcccgaaage
gtgctgagcet
aagaaagagt
aagtcatctc
gctgagtgge
ggccaaggag

agcatcacac
gccatcatta
gttctcttet
caggcccact
ccacatggat
tccegeteta
atacgaagtt
tgagcgtgag
catctctcag
ggggcctaga
ttctaatata
cagactctca
aagggaaaga
aagctccctg
gtaagttgga
aattggacgt
aagggattct
tcaccaagag
gaaaggtaag
catagggcat
gttctggttt
ttttttttgt
atgacattag
gtcccactac
tgtttcacag
ctgtggatac
acagtgaatg
cacagattta
cccctceccaag
aggctccaga
tagtggcttce
aatctcttte
tgaatcatgt
aatggcaatc
gtcacatgtc
ccccaggecea
gacctttctt
aaatttgaga
ctgcacgatg

cggctctgag
atctgaagtt
gcttcataaa
gtgggcatgg
cctgcagett
gaactagtgg
atattaaggg
tgggaaggga
ctggctcectge
ctgcatccte
agcaaatgca
gacccaatgg
cttaaaatat
ccettggtty
gatggggaac
ttgcagctceg
catactgtac
gagcaatgtg
caggttgggt
attgcattaa
tttgtttgtt
ttttttgttt
ccttgcatgg
ctgaactgac
cacaggcaca
tctaggggca
ccagaggttt
acacaaaagc
ctacacatta
gctcttaagt
ttgtagttgt
tttetttecee
aataagttaa
ctattttcct
tgtgtcatca
gccttaacca
tctgectgte
gactcatcgt
ccatgaaggt

ttgagtggcet
tctcacttgt
cacacacttc
gatgggagtt
gtcctctacce
atcccctega
ttattgaata
ccggtttacce
ccagtgagtc
atacccactg
ggctccagga
tctagaattc
ctccettggg
ctatgctatg
caagaggtgc
cceeecttea
actcctacag
cagaggcagc
gccaaagacce
aacaatactt
tgtttgtttg
ttttttetge
tctagcccca
cttccatatc
tgcttctcac
ctttggectge
gtgcataggc
atcagtgatg
tccteccgagt
gacagtctga
gtgtgccecte
ttcetectet
gcatggagct
gagtttagaa
caccaacagg
cctgectgea
ttaggacctc
ggccctcecatg

actccacttt

51

gttccttecee
aaaacggctg
ccaatccatc
taggtgtgge
ccacgctgac
gggacctaat
tgatcggaat
ctaggatttg
aggacactaa
tttccatgaa
aatgagcctt
gctgtgatat
catgcttcaa
aagtcaagcc
actacctgga
gtcttttetg
gaaccaatga
agattgccaa
aggcagttcc
ccattcatct
tttgettttt
aagagccatt
tttetteecet
cctgetececet
aggggagtta
tcccagcecect
atgtgggtgc
aagtttagtg
tcaacatcag
cagccctgta
aggaagagtc
ctcteccaacc
gccaccctee
tgtgcccagt
acagagtcca
ctgcagtggg
actgagacct
tacccgccat

gccataaatc

aagtgacaat
ccaggactct
aggggaagat
actgaggcca
tgaccagaca
aacttcgtat
tgggctgecce
gtctcgetee
agagaactgc
aactttactg
ctcgtccatg
tcctctaatg
aggtccacag
tgagccatac
tgeettgttt
atgcccccecece
gcaggccatce
gtccttcaag
tcccagaatg
gtggtcaagt
tggttttttg
tatagctccce
gttctctcte
ggcaacacct
cttgtgtgtt
tagcacagaa
ctagagtctc
aagccatatg
aaaggttgag
caaatcagct
aggttgagac
ccetetttee
gatcttgcag
actggactgt
tgtgggaagg
cttagaagat
taaagtcaga
acagctacga

agagtggcca

10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
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cctgggectg
ctgaccagtc
agtgcagggg
gcttcatcat
atccccacta
aaggccacct
ggtgggaagg
cttacagcat
agagggcaga
ccaagggcag
aggagtcatc
ggcatatgag
cgttttggcea
tggaaaggag
aatcctgtac
gatgagctca
agtacttgtt
cccattatgce
caagcaaagg
ggectttgete
gcctgatcta
ctagctagat
cttgtccgee
caggccctgg
ctaccctgga
gtctcctgea
gccatcccag
cagcgatctg
catgcctcte
cattccaatg
aggatggctg
ctctgtacce
attttctctg
tcctccaaga
tgatcccett
tgtgttgact
ggagaagctg
agcttgctca

ccagagacaa

actgacctaa
acaataaagg
aatcggaaat
tcctgttact
aaaggatact
tcagggtagg
tggagccacc
tagctgtecet
agaggcagtg
agcactccag
attgagatcc
gaaggtaagg
acctgatagg
cctttggaag
ccaacagtaa
tgtcccttaa
ggctgcacat
taggggagcce
ccagccagtce
aacttggcaa
tttctetete
gtctgccaat
cgttgggaga
gtcactcact
agaagacatc
ggtaacacaa
cacagccctt
gaagcaccat
tttccttate
aagtagctca
ctggcttgea
cactgtccce
atcctagggce
tgcacaggta
tgccaaggag
aaggaggaaa
ggaagggagsg
tgtgcacatc

tgggggaagg

tgagcttgca
tctagatcag
ccatctctge
ctcacagatt
cagtacagtc
cttgcctcat
taggtgagac
aagaaacaat
gccatagcett
aacacagagg
tagcttctceg
ggttgcaaag
gaaaaggagt
gtcttctgag
ttgagcatgg
tgctgtggcea
gggttgacce
ccactggcectt
ctccatgttg
tgaaatagtc
tagcttggtt
ttggacatct
agtgtgggaa
gtccattacc
caaggagaca
tccagattcce
gagtcatgac
ctgtgtgtca
ctagtgggcet
tctactttcg
ggtctcatgg
tcagcccagt
agcagagatg
aaacggtacc
agctttettt
gcaggatatc
agctaaggct
tctgtgtatce
agaattttct

acctgctcca
tacttcttag
agtctgagca
aggtggtact
tatgccaggce
tatcctcact
cacccagcta
ggtggggatt
cttagaagat
tctctgtecce
gaccaagaac
atggtggggt
caggcagttc
ataaagtcca
ctcagacatg
gtgetgggga
agaacactag
actctcctat
tgcttetgge
tcagtctgca
gcacatttat
aaatggggtg

gcaggtetgg
tctggttctg

cgagtggcta
agaactctgt
tcccagtgag
gcacaaaagg
ctgctcacta
tggtacaaat
atcagaagca
gttctgagtc
atgtgagcgg
ttgaccttac
aatatagacc
tgggaaactc
gtcaggcaga
tattggtaga

aaagaagctg

52

acagccgcecce
aatagggttg
ctgceecttg
ggagacccag
attttacagc
aacagatggc
aggaaagaga
caatatcacc
agggcaggeg
cagggcttag
cagctgagag
ggaaacctag
ccaagggaac
actagtgccce
gggagagtga
cgggggceage
agagggtcat
atagtgccta
caagggagtc
ggctectggte
gtcaacatct
tacaccttct
aggaaggaag
tttttctgeca
tctggagegg
ggcttaaaga
ggctgggceta
agggtcctcece
gtgtggctca
gccaacagtg
atagtctttt
ctgacctgcce
ctttgtggat
cacctgaact
cgtctctgea
aatggaagaa
gcgagcectee
gtgcttgtta
atggcccagg

agcagtgggg
gaccagcagg
gccatccttt
aagccacaac
tgtgacctct
agtgcttaag
gctgaggtag
ctccaacaga
gagcaggaga
gaaccaaaga
agataatgaa
acatggccta
tcaaccagag
acgggtgcca
tgtgtgccca
agtgggcaag
ctgccaggge
gccttccagg
taaaggctct
tggctctetg
gaatgattac
gtaccaagaa
tggaccctga
gactatggat
attctggtgt
tccaaagaga
tggggaaacc
ctgagagcct
ctgaatccac
aggcatggtg
cctacctgece
ttacagagtg
ccaggactgg
ctgagcttta
gcctecacca
aaggaaaaat
ctgagcccag
ctcagtgctce

acagaggaga

13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
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gccaacacta
tggtgagcta
gaagcgggtg
cgcagtgcca
gctgecectag
gcttagactt
gcagaaatgt
atgcttctet
<210> 46

211> 24

<212> DNA

ttagaggaac
gaattctctce
agaagattat
ctcacctgat
ccacgtggece
ggggagagag
gctcatactg

aggagttcag
tcacctccac
gggaaccgat
gagaggtaca
tctgectttg
ccatggagac

cactcaggtg

ccatagtg 15858

gacagtgagc
ctcctectgt
gagatgaagt
gggcagaagt
tgtggaaggt
cttgactctt

cagcgcgtaa

213> NTF%)(Artificial Sequence)

<400> 46

cctaagtaaa cttctgecag ccte 24

<210> 47
211> 24
<212> DNA

213> NTF%)(Artificial Sequence)

<400> 47

cacccagctt tcttgtacaa agtg 24

<210> 48
211> 22
<212> DNA

213> NTF%)(Artificial Sequence)

<400> 48

atgggatggg agtttaggtg tg 22

<210> 49
211> 23
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 49

aaacagtggg tatgaggatg cag 23

<210> 50
211> 25
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 50

gagtgttacc tcagtgactc cagge 25

<210> 51

53

caccatgtta
cccaattcta
tcatcactat
gggacacgca
ctgatgtgta
ccccatgtge

tctacgtatc

ggctcactga
ggccectgeat
cctgtgcaca
ggggtgtgtg
gtcttaagca
caagatggag
ccttacgtgg

15480
15540
15600
15660
15720
15780
15840
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211> 22

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 51

catagggata gagggaggag gt 22

<210> 52

211> 22

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 52

gtgggttcat tgacatcact tg 22

<210> 53

<211> 20

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 53

gtgtgtgatg atgggtcagg 20

<210> 54

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 54

ccatgtccat agcacatctt gg 22

<210> 55

211> 21

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 55

gagggtgact gaggctttaa g 21

<210> 56

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 56

acacacactt cccaatccat cag 23

<210> 57

211> 24

<212> DNA

213> NTF%)(Artificial Sequence)

54
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<400> 57

gtgggtatga ggatgcagtc tagg 24
<210> 58

211> 23

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 58

tctccatctg aaggaaccag gtc 23

<210> 59

211> 22

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 59

tcttatcatg tctggatccg gg 22

<210> 60

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 60

tctccatctg aaggaaccag gtc 23

<210> 61

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 61

atcgtattgg gcagagggtt aag 23
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5LR-PCR ¥ &4 R 3'LR-PCR ¥ 184 R
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5’ LR-PCR ¥ 145 5. 3’ LR-PCR J/ 145§,
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Cas9-D10A
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WT Cas9
Wildtype : ==
Targeted:  wip

K4
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5’end:

3’end:
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5’LR-PCR %5 3.: 3’PCR 455
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