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L. =Mt & EE, HEHEE T, frid it G & B 2R 7 5 WSEQ ID NO. 397K,

2. —Fh o B Z LTI, S AR ZE R L TR R & E .

3. P AR, BT IR R AR B IR SR 2B iR 1 70 & ) 2 A% TR

4. —MRILERGE, ik Rk R G5 G WU ZE R 3 B 18 (1) 74 8 A4 5l Ik PR 41 b B 5 4b
T B A AUR) SR 2 Bk B 2 A% 1R

5. AR RAPTIA I FRIE R G0, HARHEAE T, Frid 318 RS0 15 £ 40 ik B =% 40 i
B E AL A .

6. AL H LR AFTIR  Rak R G , HRHIEAE T, IR 3R I8 R 1 40 ik B /) B4
iaAEn i i O | SN s TN

T AR LR AP IR R IE R G, HARHEAE T, Frid 318 R Se 118 32 20 M de 3 /) B i o
22T A M G BR U SEAH AR L AR PHERAE B AR A N PRRE AR BN VR TG R L BN S
il

8. UL EE R AP IR IR R G, HARFIEAE T, ik 3Rk RS 015 £ 40 ik FIN2agh ffl |
CHO #f A COS-74M0 M. U20S 4 HEK293F T4 Ml  5iHe 1aZ il .

9. WIAUHIEE R LT I 1) b B S G BUREL SR 2 B i 1) 3 B8 1) 2 A% 1 R ~ Jn R 2SR 3 B
I A AR BN AR 2 SR A~BAE — BRI 223K BT ik B 3Rk RGAE AR 2 Wi MG T H B 2
DRl 2 8 1 FH O

10 W AURIZE R LT IR i) kA 8 S G0 BUREE SR 2 i il 14 0 B8 1) 2 A% IR  an BRI 225K 3
FIT 3R ) A S AR B D AUR] B SR A~SAT — BURI EL R ik ) 3R 18 R S AE HAZ A AR w2 W finG
J7 B B R g B R 1 s

11— PPt g A4 22, 3G WOBUCRI ZER LT IR ) b & 8 1, Pr i il 25 2 AR Ak R0 045
sgRNA.

12— MBS P2 W AR YT H B8 R 9 8 07 B4 8 1 i BN 223K 1 ik B &
L BUIBCR] SR 1Rl (R0 2 48 A S0 AT 5 R G
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— M ERE T AR HE AR

BRARGUH
(00011 A WP S AEWIBOR U, e ol 2 0 B — Rl ik g 1 R S L i

EREA

[0002]  CRISPR/CasHig A H HY BILAN AL e 51 A1 1 ik BK] 4t 48 404k 1) = i VR 9 o H T, CRISPR/
Cas9 R4t O VI N T 2 AN Fh B 5= R g AR i 9T, ELFEDNA ) R BR 5 RN 4 At F 2
PRI 3 A 1545 . fEsgRNA (single guided RNA) 51'3'F,Cas9E A BiA TR & X I R LR
By PR BE 4T DNAXU BE D) 1 , 1% RDNAXU BE 724 (double-strand breaks,DSBs) oDSBsH =4 2>
BOE LA B & FIDNAME Z AL, 35 E [ R R i #2122 (Non-Homologous End Join,
NHEJ) F[AJ5 #2115 5 (Homologous Directly Repair,HDR) o HHINHE ]2 32 BB K I8 7%
B R AmAK (indels) WG ISR AE (frameshift mutation) , T3 H
% (knockout) ;s HDRA W42 & v] DL AE A [F] Y5 A5 AR A7 76 10 1 O T S8 30 22k R g\
(knockin) , FH T-HDRALZAK HAFEISFE 77, PR AR M8 It 1% 7 6 SRS T i 4

[0003] 4 5%if b3k vl J, 04 K David LiuZE i@l B V)OS 1 Cas9ni ckase
(Cas9n) 5 H BRI Z MR G, -k T —FhREMEAEA 51 EEDSBRIRE (L T S I LA IS 5 46 1
HYmi T H (Base editor) . HHI A MIMENEhi 3L gm4E 75 (cytosine base editors,CBE,) fl
Ji ML A il 3k 4 4 25 (Adenine base editors,ABE) , 43 B A] PASEHIC- to-THIA- to-GHR L &
. CRISPR/Cas Z2 4t ¥ [m] 32 LR 20 iy 158 1) 117 (8] B 7 31 11 3 3% /7% (protospacer adjacent
motif, PAM) , BRI IEPAMT 471 i g B o) B A s 2k G i 3 40 . FH 1) Bl 2 — o T 9 JE e Xk H
B BEBRE (Streptococcus pyogenes) f)Cas9 (SpCas9) 147 it i o 8 1% 1R HIPAMCANG
GAA S GATI 51, B3 i ) Cas 94 il 44 xCas9 . 53 F-SpCas 9 ffisi 3 2w 4 T H. (BE3FIABE)
AHLEL , JE T xCasO M Bl FiE 2 45 2% (L35 xBE3FIXABE) BEWS 1R A FE R 40 1 5 22 i 8047 o, (H &
xBE3FxABE %) 2f 45 25 26 AH X A, PR b J st /5 4% e 62 o A SDNAXUEE T R 45 & i 1 32
xBE3AMxABE ) 4 45 20 AT B EE M R o

LIRS

[0004]  MET- UL BRI HORBISR 5, AR BT B AR T34 — Bhisi 2k g 4 T 5 S H
7, T O BOR HR i A

[0005]  JysiEl bik H 1) S HABAESC H 8, Ak B — 7 it —Fr a5 & E , f¥fecTadA-
ecTadA* AR Bt fIxCas9n iy B, FridecTadA-ecTadA* — AR Fr B FhecTad Jr Bt Al
ecTadA* Bt

[0006]  FEA K BH —LesLi 7 K, fridecTadA r B 2 1R 7 41 404

[0007] &) 4ISEQ ID NO.32fn I E LR T 41 5,

[0008]  b) 5SEQ ID NO.32HA80% LA L@ HIARME R ILER 77 41 HLE AT a) AR E &
BRI DIRe , LIk N REM HecTadA Fy BOUY B = SR 4k H = TR HL AT Tl P2 8 i 2 g 7
e
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[0009]  FEA K BH—Lesiii 7 b, FridecTadAx Fr BE I 2 LR 7 91 AL «

[0010]  ¢) #ISEQ ID NO.33fF/R A IEE 1 ; 5L,

[0011]  d) 5SEQ ID NO.33HEA80% LA L7 HIARMLE I IR T 41 H B A ) Fril e M
B IF A ThRE, Pl NEETE SecTadA v BUR AL — R4k . B — 544 HLAG RN g it 2 B v v
[0012]  FEA K BH —Le s 7 X, BTk xCas9On Fr B R B 1R )7 51 AL 4

[0013] ) WISEQ ID NO.34f/~ I EIRITF 5 5L,

[0014] ) 5SEQ ID NO.34HA80% LA bJF AL 2 LR 751 H B A e) B & 12
BT A I ThAE , A% N AL U5 IR HING . GAABLGATE PAM.

[0015]  FEA K BH—se st 77 U, Fridk @& 22 B N 22 Coig K IR Bl i ec TadA - ecTadA* —
AR BEfIxCas9n F B o

[0016]  fEAK B—teszii s, ik ecTadA - ecTadA% — B 44 Fr B [ N3t 28 Ci AR Yk A3
ecTad Fy EE fllecTadA* i Bk o

[0017]  FEA K BH— e st /7 sUH , BTk il 88 B IS B 8 A5 5 v B, DRI 1), AT id A%
ENE S F BT TecTadA-ecTadAs — B 44k Fr BE FlixCas9n F B fRINs A/ BRC3fi , PLide v , BiF ik
B AAE S BRI E BT nSEQ 1D NO.35.8(SEQ ID NO. 367~

[0018]  fEA K BH—LLsijifi 7 xUrh , Frid il & 8 I S et e Ik i B, Dk 1, Bk 5%
PR R K B 1 Z JE /R FE 41 ISEQ 1D NO.37.88SEQ ID NO.38ff7R.

[0019]  FEAC K BH—Lesijii J7 b, Frid b & 85 B 2 R85 #1 4nSEQ 1D NO. 39Ff7R -
[0020]  AKEAS TR — M BRI 2 ER, ML rAKREEE .

[0021] AU BH ) —J7 R4 — Mg g4k, ik i) s &8 Frid i 70 B I 2 H TR
[0022] AU B 5 — TP —FRIE RS, Ik Rk RS 5 A Frid (e i Rk sl 22 R 2H
BEHINERI TR Z IR -

[0023] 7R Bl — szt 77 XA, BTl 3808 RS 0 T 40 Mk B B A% 40 M B0 A% 4
i H /N R AN & FRATAL I RAS A M N4, B8R IR 5 /0N BRI+ 2298 41 g
] 65 B O S 40 B S AU S0 B At B N B PR AT B N R i Y 4 P L BN T e T i, R AL I
1% F N2a M it - CHOZH fitg . COS - 741 it . U20S 4 it . HEK293F T4 Y.« B He 1 a4 i

[0024] AU A 53— 77 T FE Bk (1) k& B L o 04 93 B9 1) 22 A% IR o 110 ) S A g
BT IR B2 18 22 G 1 55 (R 4 A 1 FH O

[0025]  FEA K B — s 5 S H S BTl FH O B AR N 7E A% AR 1 25 TR 28 (1) FH s
[0026] AU A I3 — 7 IS4 — Fhis AL g 4Rk &, B FE iR Rl & 25 8, P odk Bl O 4 A
ZILEFEsgRNA,

[0027] AUk B 55— 5 T Fe H—Fh L DR gl g v, G0 Il BT IR B Rl B 1 S BRI (1)
S YmE R R T R g

B3 [ 152 BB

[0028] &1 %R AR i BHBPNLS - xABEZ A4 7 5 1] B FLAE B 43 W A7 mst 1) o 6 2808 A U o
Horb, a A 5 BIBPNLS - xABE A4 7 & ] s b LAk J5 BIBPNLS - xABE S5 A 4K 1l x ABEFE A i
FE[RIAT 5 HEAT G 10 Sanger U P 06 18] s ¢ . FH Sanger il 7 43 AT BPNLS - xABE 5 x ABE X+ A 5
FE RSE A Y B ) R0 5 A BPNLS - XABE 55 x ABE G 5 A Y5 328 [T 57 1 R FI bR HEA

4



CN 112175927 B W OB P 3/11 T

[0029] P27 Jo 2k U B St 91 FHBPNLS - xABEA DU BOR £ A O 4 42 2 I . Bk
JNBPNLS - xABEBEAT B S8 A AU B 8 73 ARR AR AL s Sanger il 5718 [ s by 82 HI Sanger Il Fr
53 Hr £ B AL BPNLS - xABE5 x ABEA AU EU 2R A8 1 24 %8 ; ¢ J9BPNLS - x ABE [7] isf A54LL P AN B0 Aoz
RRAF R

[0030] |37 A i BH S it 5] 2 5 A BBl o b s B0 R AR Al ko = 1 b a N EUR
570975 S50 2 TR 2 A 87 40 A epTh O i R o B 5 P 91 £ LR TR RIS 52 %
B AL [ s gRNAJF 51 5 b oA R Hb 95 5075 i DR 28 A8 37 s At p 7 e i 3 R b (i 1 B 5
HE B, UL H T BRI %800 R A2 1 sgRNAT #1] s ¢y 8 FHBPNLS - xABE B Dl #4) 2 25
F AR 0993 B0 T AL S AtpTh " PN Bk I Sange r I 5 U4 1] ; d Ay ¥ B BPNLS - Gam- xBE3 i 1)
T3 76 B AR MR B0 A AT A tpTh O B R I Sanger 4 [

[0031] P4 575 Ay o W SEZ 451 31 U BPNLS - Gam - xBES HIBPNLS - xABE /) Sl % At p7b ' Al
AtpTb 24T S R AR L Fh R, a g 7 I BPNLS - Gam - xBES S 4 4 8k K Hb 9% B0 2845 7
HAtpTh PN ik th AR A HEAT A8 B (K Sanger I 5 U4 B 5 b B R 9 B0 S AR T 4
Atp7h" O NEE AR YR ik S A6 55 AL 4R Ak 5 ¢ A9 )8 FEI BPNLS - x ABE 25 5 J3% /R b s B0 5%
ARfr S AtpTh R Bk h SRS T AT I8 B I Sanger 5 U6 1] d g B AR 33h 9 B0 S AR AT
BiAtpTh" R SEAR Y ik e A5 S AR (A

BASLiEA

[0032] AR BHKREH NG KRBT, 384t 7 —Fi & & A, fridil & & A2 —F
T 1) R IZE A B g T L, BT IR il R (1 T DATRUING S GAAFNGAT A7 5 I 33547 4 B (10 B 52 G
W0 T BRI ) BE )3 L PR BEAE R T A .

[0033] AR — At —FhE A E B, ffecTadA-ecTadAx — AR B fxCas9On A
B, FrikecTadA-ecTadAx — B 44 Fr BrfudGecTad Fy BEec TadAs Fy BX . T iR Bl & 85 4 7] LA LA
NG GAAFIGAT APAMFF 5] , 55 30 i) 25 [X 35 1) s gRNAFHC &, SR A X 35k Y sgRNA 57 4 -
TALIIA - to-GIv) & A E g i, 75 H b s FLAG B8 w5 1 G 285055 B8 v 1) G i A 12 o
[0034] A% B BT AL Rl & B A, Btk ecTadA B B & L 18 5 71 7] DL AL 35 - a) A1SEQ
ID NO. 32/~ R IERE 541 88, b) 5SEQ ID NO.32E.480% LA I 5 51 A UE: () 2 FE iR 7
G HEHa) FriR e ML R)T 5 Ih6e . BRI, BTidb) H i & 28 7 51 B AR FE : WnSEQ
ID NO.32Fr7~ R ZEIR T 51 G ik B i R 8 i i — AN a2 A (AR AT LLAZ&1-50.1-30
A1-20N1-10 0 1-5 0 1-3A AN 24 VBR3AS) S IR T 15 21 1, B33 7EN - R i A/ B C-
KIGFIRI— AL Z A (AR LA 1-50 . 1-30N . 1-204N  1- 104N 154 1 -3 1A 24
3N AR MA RN, H G R EERRIISEQ 1D NO. 3278 I £ Bk A BRI ThRE I £ Bk H
B Bihn, ny L2 BA BEE HecTadAx iy BU B 34  H. = SR AR B G g N2 v Jid S i v 2 , 5
HARTA] DA RS (adenine , A) B E 7 A2 IR WS (hypoxanthine, T) [IZHEE . Firikb)
() FL /R 7 41 7] 5SEQ 1D NO.32H.480% .85% .90% .93% .95% .97 % E{99% LA |- f¥)4H
I . FriRecTadA Fr BoiE H KA AF % (Escherichia coli) o

[0035] A HAPTHEAt AR & & AT, FridecTadAs Fr BURE FEBL 4 7] LLALES : ¢) WISEQ
ID NO.33Fr RN IR 751 8%,d) 5SEQ ID NO.33H480% LL b 7 FI MBI (1) & 2 1% 7
G HEAc) iR e MR RT 5 M Ih6e . BN, Bridd) H i = 28 7 5 B AR TS - nSEQ
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ID NO.33F17R R 7 5 &k B SR s i in— AN ek 2 A (RARAT B2 1-50.1-30
A1-20N1-10 0 1-5 0 1-3 AN 24 VBR3AN) S LR T 15 21 19, B33 7EN - R i A/ 85 C-
KIFAIM—ADELEA (BARTT LA 1-5011-30 . 1-20 . 1-104  1-5 L 1-3 14 24
3N R MA RN, H G R EERRIISEQ 1D NO. 33 i £ Bk i BRI ThREIT £ Bk Hr
BL BN, v DA B BERS SecTadA Fr BOW ik — B4k H. — SR A& A R i vy i 2 v v, o
BHARTT DL RS (adenine , A) B A2 X B IERS (hypoxanthine, 1) [ ZIRE. AT d) H
(5 /R 7 %1 n] 5SEQ 1D NO.33E4580% .85%.90% .93% 95% 97 % 1599 % LA _E (K41
P . BT iR ec TadA* F EX U8 H K AT (Escherichia coli) , A T.5E [aldE {315 .

[0036] A B BT AL Rl & 35 b, BTk xCasOn Fr B & L % 5 71 7] DL AL 3R < e) ANSEQ
ID NO.34Fi RN R IR F 5 8%, ) 5SEQ ID NO.34H480% LL b 7 FIARBIME: (1) & 2 1% 7
G HEHe) iR e MR ELRTFI M Ih6E . BN, BT ©) H i = B8 7 5 B AR $E - nSEQ
ID NO.34F17R R ER 7 5 &k B SR s i in— AN ek 2 A (RARTT L& 1-50.1-30
A1-20N1-10 0 1-5 0 1-3A AN 24 VB3AN) S LR T 15 21 19, B33 7EN - R i A/ B8R C-
KIFAIN—ADELEA (BARTT LA 1-5011-30 . 1-20 . 1-104  1-5 L 1-3 14 24
B3N BB MA DK, HEAGZIEMBUISEQ 1D NO. 345775 I 22 Bk Fr BUKI ThBE I 22 Bk Ay
B 40, v] DL BEA IR BING .GAABRGATAE APAMII ZhAE , AR AT DL AE 5 KNG . GAABRGAT 5
BIE IPAM, H 1T DL 55 e S v 80 16 57 A5 ) sgRNA A Jz ecTadA - ecTadAs — B4k Fr B ABTE & , 52
PUHE 5 X A5 N sgRNA 5 354 - TAL A - to- GRIBRIE S 5 . BTk £) A &L R /5 %1 v] 5 SEQ 1D
NO.34 HAH80% .85% .90% .93 % 95% 97 % 899 % LA L HIFHAIYE . CRISPR/Cas9 R 4i I HE
) PR 1) 88 TR L AR R 55 B A AT 1A R F A AR 3L F (protospacer adjacent motif,
PAM) , {E A — Bl A% B T 38 (R 2H 9 48 ) Cas O , R H BR R EER B (Streptococcus
pyogenes) FJCas9 (SpCas9) X FEME TR HINGGF 51| FIPAM , X 5l IR 1] 1 3 K 2H P GE 08 4 48 =) )
Y0 [, T A B A 1 xCas9n b BER YR T BR 85 EK T8 (Streptococcus pyogenes) , BEE 1K Jl]
NG GAABEGATF FI4E FPAM.

[0037] Ak BAFRIRAL AL A & A b, BT 1 HUAR L B R 53E T In mT DA O < S R AR .
BT “PR <7 & 3 R B FL AR AT DA 48 2 22 IR 7k 22k gl JHC At L A R AR B 1 e 2 I e 2 AR
(R 150 o AT AR ALLAN B 1) B8 RS IR % 0 G R %o T AR A AR N B8 SR i R 2% L R0 ), 91 2, ]
DAAR B HEAELAS PR TP 0 (451 st B W OB, R BRI (B i R AR , B
B2) , A H g AR U BE (9 4n , H 20 RR , R ARG , R e G , 2 IR , I R, B =R »
PRER) , AR EE (B an R, SR, AR, o BRI, RN R, R
M2, (L RIR) e 2R A0 T EE (BN BR &R, RN 2R, R, H AR S5 Kk o PR 1 1Y
IR B AR o DL FRE A IR T R R B o1 1) BAR I O, R 1 (SRR AR UL B A B o
(R RN P N AR R 2 TR R ARBLRE , 807 KT 55 T OB YR R S R TR AR, 3R 2N
AN R S S SRR AR B T %6

[0038] %1

[0039] clofpsTalroeNfalnlk [R v vulr]e

10
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L |-6|-4|-3|-3|-2|-2|-4|-3|-3|-2|-2[-3|-3]|2 |4 |2 |6
T |-2(-3|-2|-1|-1|0 |-2|-2(-2|-2|-2|-2|-2|4 |2 |5
M o|-5|-3|-2]-2|-1]|-1|-3]-2]|0 |-1|-2]0 |0 |2 |6
V [-2|-1|-1|-1{0 |0 |-2|-2|-2|-2|-2|-2|-2|4
R [-4|-3]0 |0 |-2]-1]-1]-1]0 |1 6
K [-5]-2]-1{0 [-1]10 |0 |O |1 |1
mo{-3|-2fo |-1]-1]-1]1 |1 |2 |3
Q [-5|-1|0 [-1(0 |-1|2 |2 |1 |4
N [-4fo |-1]1 Jo {0 |2 |1 |2
E [-5]0 |-1]{0 {0 |0 |3 |4
D |-5/1 [-1]0 o [0 |4
T [-2]0 |0 |1 |1 |3
A-2f1 {1 |1 ]2
S |0 |1 |1 |1
P |-3|-1|6
G |-3]5
C |12
[0040] 2
BERTRE R BN
Alanine D-Ala, Gly, Aib, B-Ala, L-Cys, D-Cys
Arginine D-Arg, Lys, D-Lys, Orn D-Orn
Asparagine D-Asn, Asp, D-Asp, Glu, D-Glu GIn, D-GIn
Aspartic Acid D-Asp, D-Asn, Asn, Glu, D-Glu, Gln, D-GIn
Cysteine D-Cys, S-Me-Cys, Met, D-Met, Thr, D-Thr, L-Ser, D-Ser
Glutamine D-Gln, Asn, D-Asn, Glu, D-Glu, Asp, D-Asp
Glutamic Acid D-Glu, D-Asp, Asp, Asn, D-Asn, Gln, D-GIn
Glycine Ala, D-Ala, Pro, D-Pro, Aib, B-Ala
10041] Isoleucine D-Ile, Val, D-Val, Leu, D-Leu, Met, D-Met
Leucine Val, D-Val, Met, D-Met, D-Ile, D-Leu, Ile
Lysine D-Lys, Arg, D-Arg, Orn, D-Orn
Methionine D-Met, S-Me-Cys, lle, D-Ile, Leu, D-Leu, Val, D-Val
Phenylalanine D-Phe, Tyr, D-Tyr, His, D-His, Trp, D-Trp
Proline D-Pro
Serine D-Ser, Thr, D-Thr, allo-Thr, L-Cys, D-Cys
Threonine D-Thr, Ser, D-Ser, allo-Thr, Met, D-Met, Val, D-Val
Tyrosine D-Tyr, Phe, D-Phe, His, D-His, Trp, D-Trp
[0042]  Valine D-Val, Leu, D-Leu, Ile, D-Ile, Met, D-Met
[0043] A% BA P IR AL AL & B A b, B AT LB E LR 5 i BE (NLS) , i % e A s 5

7
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Jr B I 0] LS NAZ BAR A BAE A, AT AT DS 85 B Be W 9 s 18 i A A% « BT IR % B AL (S
TR BT AL FecTadA-ecTadA* — SEAK B BE NS , 5 A] DAAL T xCas9On Fr B R Caifg , tH 7] LA
A TecTadA-ecTadA* — FMA Fr BE 5 xCasOn v Bt Z 18] o AU AN T8 Al LU FG & 1)
¥ ENAE T B B AL B A BARF ), 10, ecTadA-ecTadAx — J&44 Fr B BN 7] DL A 56—
EALAE T B ik 28 — 0 M AE 5 i BRI 2 B2 R 7 41 vl LLEFE 4nSEQ 1D NO. 357 (1)
RAEERTH s B0, xCas9n iy BE A Ci o] LA 38 e M5 5 B TR 38 % e fi s
SR BRI ER 75 AT LVEAEAISEQ D NO. 36T /R IR LR FF 51«

[0044] A% B PR LR RG B B b, 18R] LA HE M 2 IR B, Bir il e M i 2 Ik By mT BA
frFecTadA-ecTadA* — AR B BN ecTad i Bt flecTadA* X Z [A] vecTadA-ecTadA*
AR R BRI xCas9n Fr BE 2 (8] < 8 xCas9n Fr B 1) Clify o A48 H AR N 51l 5 Al DLE B S IE M 3£
PEEF K B AR % 2 B BL, B0, ecTad Jr Bt fllecTadA% Fr B2 18 W] DL A 5 — %
FEIR B, BT iR 58 — e M I IR B M = 18 /7 41 T LB FE 4nSEQ 1D NO. 37 I & B R 7
51 B0, ecTadA-ecTadAx — Z 4K Fr Bt fxCas9n Fr Be 2 [8) 0] ACA 58 R MEERRIKEL, B
R TR IK B Z LR T A o] LB FEWISEQ 1D NO.37TR /R R LR T 41 s F5 4,
xCas9n Jy B (1) Coig 7] LA A 28 = R e IR B, T il 55 — S 1t e 2 Ik B ) 2 R 7 271 T LA
FFEAISEQ 1D NO. 38FT R Z LR T 51 .

[0045] Ak BHFrR AL AL G R A, Brid il & & 5 A N 2 Coi 1] LURKIR B 3 ecTadA -
ecTadAx — 4K Fr X fxCas9In i B, ik ecTadA-ecTadA* — 44 A B H Niw 2 Cuiig rJ AKX
fdfiecTadA fr Bt flecTadA* Jy B, ik o UK IR 3 ec TadA Jr B« 28 — Fe 1 3% 42 ik By i
ecTadAs J1 B o FEA i W — FAAR St A5 v, ik ik & 2 1 19 N 28 Cig ] AR YR L9562 — A% €
Fif5E 5 1 Bt ecTadA-ecTadAx 3R by B 5 R MEIE R IR B \xCasOn v B, 28 = R M 4
IR 56 A AAE 5 A B, ik A B A 2 IR P A1 nSEQ 1D NO. 39F 7R o

[0046] A WIS —J7 TR AL —Fh /0 S 2 H IR , G A K W1 56 — J7 TR 4R ik A5 2
Ho

[0047] A WS = J7 THIHR AR — Aot S, o A AR 35 A AR R W 28 — 7 T T S fHE 1) 20 18
(1) 22 K% IR o Pk ) e A4 388 5 ] DAJE Ik P 2 o0 1) 22 i 1 IR i\ B i 1) R IR B A rh Ay
RS AR AR N 51 AT e £ 600 1 R IB 2K, 1 0, BT iR SR sk vT DL L dE(E A PR T
pCMVRIEHAR \ pSV2 R IA B  pOLIF IL A4 . pST134THAA  px3308AA  pAAVE K G .

[0048] A BAZE VU7 M2t — P RIE RG, ik Rk RS & A A K W 28 = J7 T Fri At 1)
o AR Bl DRI 20 v B S NI ) AR R WA — 0 T BT 3R R 1) 70 B8 B 2 A% H IR - FITiR T8 R 4
AT LTS E4RHE, ik fE 3240 ff v] LR an B R iR R S, BTk il & 25 E 0] BL5j sgRNA
FHBC S 5 AT AT LR Ik il 2 3 A 21 H AR DI, SEBIL H AR DX Bl 2 2 4 o 76 A% K W 55
— ARSIt 5], iR TE 3 40 ] L& EAZ 40 R AT/ B8 SR A% 40 B, 58 BT DL /)N BR 4T
G AR N RSN NS, 58 ELARTT DL /)N B #2098 4 A o 6 B8 O .44
F AR I 2R B 20 A N B PR R A B N VRGN S A A 5 L B B AR DL@N2a
A CHOZH 1 . COS - 74H fitd . U20S4H i \HEK29 3F T4H fifd  He 1 a4 55 o

[0049] A WS T 07 THR A A & WA — J7 TR SR A O A5 2 1 AR R W5 — 07 ThI T 42
PR 70 B ) 22 A% IR AR i B 565 =777 TH P 2 A4 P ) A | AR B 55 DY 7 T P 2 £ 1 36
I8 R G A 5L R Y 5 R ) s, 0028 9 R AR W ) R DR G b 1 O& S BT A% AR W ELAR T
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LU G AL, AR AT LOR B EA IR T AN VIE AR K2R R /NS BTk Fl i Bk AT LA
S A FEEAR T FHAZIG Il 5 g 4 (L R HE X 3k Y sgRNA 57 34 - 747 A - to -G IR
B4R | g iB BT L2 AR /AR A SRR T RNABT 32 L R A T LR AT R (54 , e R
S R TR | B R TR A5 ) g g g i N DS HRE IRIR T S  AE AR R — HAR S, BT ik i
LT LA #EAR JE R 17 ARG 6 B 32k 6 LA £ 4 BELA7 25 AT L ATPTD" %Y (GenBank :
NC_000013.11) JATP7b ¥ ATP7H" 1 ATP7H ™ STK11"*"" (GenBank :NC_000019.10) -
ARHGEF18™™ (GenBank :NC_000019.10) BCS1L'**™ (GenBank :NC_000002.12) \BCS1L"™%",
ATFM1"** (GenBank :NC_000023.11) JALPL™“*™® (GenBank :NC_000001.11) 2& , 7£ 4 % B — .
ARSIt 5 v, BT I FH 3 L A4 R AT R ok (0 A 22 5 B AR R R bR B0 9 AR 4 B A 1Y 4
HEEE BPT sLE AL S AT N IAR (K H B BAE 52 2%, AR I 4w BT 55 7T AR Atp7h 0%,
Atp7b M STR11P ™ (STK11™™ % | A o B 5 — B ARSIty o, Wt o o 5 7 LR R I
M.

[0050] 7 % BH 55 /5 5 T 4 3 — Ah i I g 1 &R, 045 AR A BH 28 — 7 1D T 4R At ) ik 2R
1 BT I8 B 35 40 A R R 0 60 95 s gRNA o AR STUECE AR N 03 R AR 9% 3 R (1) B A 4 IX 3k, i 4%
A T8 (B 1) 45 S M A5 K s gRNA A, T 3k s gRNATR 31038 8 7T BL 5 H bR X 8 2 /0343 B
A, AT AT BA 5 BT id il B A S A o BT iR A B A e 7 B E AR X I, S AT X
sgRNA 5" 5iti4 - TH7 BIA - to-GIIBEIE gm i , A T DL 2 AR AZE i i 2 Ik Js 17 » RITKs AR ZE4: (A) 4
BN IR TGS (1) o A A B AT CL ARl 3 G 8 Ak 2R AR K M4 6 17 S8 R 2 v 38 ) FO S5 L, AT A
FENGGAABKGAT /7> B /E PAM, S FHLs gRNAE p X 35k PN 57 g4 - THL A - to- GRS , H R A
G 1R (RS W S AT BRI o FEAR R B — ELR S 9] o, Bk 38 B 240 B bk i A 2
AN S BRI B0 S A AR I A B BB R BPT sZ5 A E S8 AR 20 A 1) A4 2 B
&858 % AEAR K B — ARSI b, ik i BAR o 4 Rk i 2, 58 BAR O & IR b7
FUs AT MR R i BB 5 BRP T s4f A 1E 528 4 O Bk M 2 BB A 25, LA 1 G Lot
AL EAtpTh P (GenBank :NC 000013.11) \Atp7b'**™ (Genbank:NC 000013.11) .
STK11”"* (GenBank :NC_000019.10) .STK"**" (GenBank :NC_000019. 10) %, 7 % B % — H.Ak
S R, A g P R T DA R 40 A

[0051] 7% BH 28 -y T 4 (i — Phoist Ik g 65 v » 03 < 3l 3k A R BH B8 — Oy T BT 4 L 1)
B R A B R B 2 SN 5 T T B A BRI G i R 2R AT S IR G A 19, TR D G e
A DL HE 7638 4 2 R R IR AR B SR VU 5 T AT iR (R IE R4, NI R IE TR A E A
ik gl 8 (A AT DLAE 5 RS A R 1) H FR X0 s gRNATEAE O S 1E T 5 6 SR X 3803047 Bk
S i o BT IR s gRNASFEAE [ 25 A4 0 T V258 T AR Ak e RN 525 I 1% A2 2 KT, 49
A DU AEIE G 26 AF T 1 35 Ae i KA TR sgRNAI R IA R4, Tk £k RS v AR BIE S A
B T ik s gRNA PR 22 A% 7 IR 0 2 TR A 1 1 T2 40 M L B0 e (04 38 5 4 i TR s gRNAFR 2
A% R (7 E AN A 7 AR R B — BRIt ds) 1, BTk sgRNA 5 BT i dil 4 8 (1 AT DAZE [ — 75 32
AR FRIA , BT T 5 20 A R 9 SE A0 AL o 75 AR R B 5 — ELAAR S5 A, BT B R 4 4 S Ak b
FE R YmiE .

[0052] 7k BH 3@ I 7E 5 T xCas ORI 3t g i 25 b Al A% 08 157 044 2 DNA KU Wt R4 ri 25
AEA L TFR RS E8GR FIPAMIF 51 NG GAA K GAT A A5 H A7k o 1 HLEL A 58 55 ™ 1)
S DR ZH R S35 B A B g e T L o kA, BT ik B 1 EL A R R ) SRR g D
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G AL, B R AT 5

[0053] DL i 45 5 0 L A4 S48 5 BH A 5 B Sz 7 3, AR S5 RN B3R AR B 9
FIT ¥ 5 () N 2 52 G 1 RS R I At 0 ) T Ak o AR R B AL AT DA R 53 A0 AN [ B R AR S
Jiti 77 20 DA S it 58O A 150 B P R R & T AE T B e DUE T AR A S M ERAE S S
AR HRE N AT B A S B3R

[0054] 7k — iR A A W FLAR STt 77 20 A, BB, A B IR RV LA R R TR
TRRF TE B B AR ST 77 58 5 30 N PR AR, A R W ST 49 Hh A B R T Dl T A R E B AR
ST 58 TANZ N 1 BRI AR 5 B B DRAP YO 1] 5 78 AR 5 B 1 BH 5 AR R A5 o, B Al S o
HHMREREE L, BEOE A TR A SRR R A

[0055] it f5i) 4 HE BOIE Y LI, 2 BR AR, ARl A R B 5 o 1 B, S MUY BT AR 79 A4 g
A K A B g 2 TR ART — AN BB 25 AT 36 FH o BR AR 53 07 S0, AR B o At FE B BT R A
BFEEARE 5 AFR SUREAR N Gl 5 B 2 SOR ] o B S i A5 v 45 FH i R AR 7k VA
RS , iR AR 5 AR G AR N R A HOR 1 B 4 A R BT R 2, 38 W] DU 5 A
R S A8 v ISR B 59 TRk A R ARBL S [R] I R BATAR 75 7 ek A RL R s
DA

[0056]  BRAR 5 AM i B, A B A BT 2 I B S 365 4 SR D D V% < i) 26 D5 125 250 R FH AR R 4
SCH L 2 T AR R S G O TS R RN AT A A S A S 5 L B ZHDNASOR fe
HH R AT ) LR o IR B RAE A STk P ©F 52 F W, B AR 2 W, Sambrook 4%
MOLECULAR CLONING:A LABORATORY MANUAL,Second edition,Cold Spring Harbor
Laboratory Press,1989and Third edition,2001;Ausubel%%,CURRENT PROTOCOLS IN
MOLECULAR BIOLOGY,John Wiley&Sons,New York,1987and periodic updates;the
series METHODS IN ENZYMOLOGY,Academic Press,San Diego;Wolffe, CHROMATIN
STRUCTURE AND FUNCTION,Third edition,Academic Press,San Diego,1998;METHODS IN
ENZYMOLOGY,Vol.304,Chromatin (P.M.Wassarman and A.P.Wolffe,eds.) ,Academic
Press,San Diego,1999; F#IMETHODS IN MOLECULAR BIOLOGY,Vol.119,Chromatin
Protocols (P.B.Becker,ed.)Humana Press,Totowa,1999%%,

[0057]  sJzjita 51 v T 4 FH FJBPNLS - Gam - xBE3 % 14 FIBPNLS - x ABE %K A (Y1 #4177 v 40 1 <@k
7EXBE3# M 5] ABPNLSFIGam G 4 LA S 75 xABE#K #4 H 5] NBPNLS st {443 51 % x BE3 A1 x ABE i3k
AT , xBE3FIXABE i HE 1% [ Addgene (#108380,#108382) . 147 5 1| () BPNLS - Gam - xBE3 1
BPNLS-xABE# /4 £ %) 73 B HISEQ ID NO.1.SEQ ID NO. 27K

[0058] Sl

(00591 AR St 51, 1) FH 06 52 (¥ P9 922k DX s g RNAASE i AEHEK 29 3TH i A 35 LEBPNLS - xABE 1)
AR R, S5 R LA B2 P

[0060] 1.1 sgRNAJH fifa 2

[0061] 410/ P 535 R A7 1 (RLABATP 7L 1O ATPTH 0% ATP7E 2% ATP7R T,
STK11"°™  ARHGEF18™™* BCSIL'*™,BCSIL™™, ATFM1""¢ ALPL™*™"4%) | 434 H 47 5 51 ¥ it
sgRNAF: & iloligos , AT 2 i1 sgRNA/F FIUNSEQ 1D, 3~22f 7 o fEAF AN sgNRAF Ui 415
I flaccgFP A1, TilfFeAIHI5 S laaac 751 , BBk H T & Ui &5 4> sgRNA_ B P51 -5 -
accgXXXXXXXXXXXXXXXXXXXX (20nt) -3" , FU#FFFHI N :5 -aaacXXXXXXXXXXXXXXXXXXXX

10



CN 112175927 B W OB P 9/11 T

(20nt) -3 & E UG, ENiE TS TR (95°C ,5min; 95°C-85"Cat-2"C/s;85°C-25
Cat-0.1"C/sshold at 4°C) HHATIB K, K18 K =i 2 2 &5 Bsal (NEB:R0O539L) £k P4k
[FJpGL3-U6-sgRNA (Addgene#51133) #ifA I, pGL3-U6- sgRNAZRAA ¥ 7 41 WISEQ 1D.31f7w .
pGL3-U6- s gRNAZRAK [ 2R Ak Ak 21 F : pGL3-U6-sgRNA 3ug;buffer (NEB:RO539L) 61l ;
Bsal 2uL;ddH20%h5%FI60uL, 37 CHEg1) IS - sgRNAIR K P24 5 e ML s i Bk R 0 T
T4 Bbuf fer (NEB:MO202L) 1uL, &ML #f420ng , &R ‘K Joligo vy Bt (10uM) 5uL, T4
FEg (NEB:M0202L) 0. 5uL, ddH20%M 5% 2 101l , 16 “C 421 A o 14 78 452 (M s A 3 Ak R A 18
PB4 € , o0k W7 A DA i 0 B o R B 4 EIUTURL (Axygene : AP-MN-P-2506) & illl & ¥
B, A7 H o

[0062]  1.24H A8 F% 55 G

[0063]  KFHEK293T4HML (I H ATCC) 4% Fh T80 17 10 % FBS (v/v) f) DMEM =y B 35 7% 2k v
(HyClone,SH30022.01B) , &1 %Penicillin Streptomycin(v/v) (Gibco) ,fTEZH5%
CO21J37 BE A M5 7740 H B AT K5 9% o FH TG AL U4 ML , 57— REEFD T 1 2FLA0 Mo 5 7 bl it 47
BLFR O RS AN, 24 40 A K S A M 2 B2 75 %6 Fe A I, FH A 10 % FBS [ i e 4t
Az 2 DMEMB: 77 S 400 9, 355 7% 2 /)N 4k 200 PR 25 Wk 53 B £« 7 i, 1 2F LB B FLAFS G 1) TR
) ] J&BPNLS - Gam- xBE3BXBPNLS - xABE JFi #7 1ng , sgRNAJTTKE0 . 61g o K 5 R VR & 5 FH 50u1 ()
Opti-MEM (Gibco,11058021) %5 7% M B, 1E N il FA, i E 50 B o RIS, K 201Ky
Lipofectamine 2000%% 447 (Thermo, 11668019) FHH50u1 HJ0pti-MEMES 7= = F B IR &),
YERIRFIB, B B 570 8 o K LR R FIA 5K 5RIBIR & FE R FT ¥ 51, 51 B 200 . 55 B 45 o1 5 8
TR A BN R e B 1 2FLAR AN B H , BRI 37 FE R FR A B 77 o B L6 /NI o b s 77 2 4t
98 10 % FBS R DMEMES 7 25k o 7% 4e48/ NI J5 76 Sl T WS %' , I T 1% YL 5 72/ NI S Y
211 ff FH v Q4 40 12643 53 106 GEP BH 1A 4 . o A i 422 R 7 SR 825000 - 100004~ GFP BH 4 4
Fi L 2500 5 FH 40 P 2 A v 2 A I s v FE DR R 00 B S A 1 3 A 4 9 50mM KC1, 1. 5mM
MgC12,10mM Tris pH 8.0,0.5%Nonidet P-40,0.5%Tween 20,100g/ml protease K.
[0064] 1. 344K J5 PRI RE g o6 T JELAE P V051 6 DRI AT 1 w6 5 S5 A

[0065] AR ¥& 546 75 SR et 5140, L1 . 2 T iR GFP FH 4 201 it S A8t 7= 4 AR, 5o 48 s B 30
FUHEATPCRY 3 , W7 388 7=t e W kAR I H 1 2%, B e 3R AT 2k« 44 5 FIPCR= ) F T
R ORI P B Sanger il P HEAT g AR FI 4 - T AR s B A AR R -
2Xbuffer (Vazyme,P505) 25ul ;ANTP 1uL;F (10pmol/uL) 1uL;R (10pmol/nL) 1ul ; AR 1ul
DNASR A (Vazyme , P505) 0. 51l s ddH20%M 55 EI50uL . 43 = # 48 icd H Jk Bk i o H 1 2%y
ZJE 1R IR IR IR AL  AEPCRI= A NN = A5 R R BIPCR - At5F) (Axygen: AP-PCR-2506) ,
RGBS E NG, 120005 /73 BhES 0o 1381, PR IMNTO0UL Buffer W2, E.0014)
B, 3R s IMNTOOUL Buffer W2, B§.0o 1508, 35 R ; B 2iALkE B [ L 1200055 /
Iy A FE 13l B i 1 omLI AR, B B 200l i A1 4l A A Hoin N 200l K e i o AH e 45
WmE LRI 2 7R

[0066]  SiZjiif52

[0067]  ASiZiitifs] o , I A AS A BE AR AL JE BRI g B 2R S e N\ 4B F PR ROLE 2R b5 L
I L A S 2828 At pTh P A tpTh PN A 40 S A 3 T A SR AR I SR AR AR L B L AS
1K R FIBPNLS - Gam- xBE3 FTBPNLS - xABE S A 37 £ s gRNASZ FIL , 45 B &I 3 7 o
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[0068] 2.1 sgRNAJFHIAL &

[0069]  7EZSAF 7 5 3T , BT 98A8 sgRNA Atp7b-27F1sgRNA ATP7b-16,Atp7b-27 LT
M :5 -accgATTACCCATGGCGTCCCCAG-3" (SEQ ID.23), FiEFHIN:5 -
aaacCTGGGGACGCCATGGGTAAT-3" (SEQ ID.24) .ATP7b-16 FiFFHI N5 -
accgGATCACGGGGGACAACCGGA-3" (SEQ ID.25), F#FH N:5" -
aaacTCCGGTTGTCCCCCGTGATC-3" (SEQ 1D.26) . & fkoligos Jaf& M 1. LATiRHEAT sgRNAJF i
Pz, I 4 58 7 5) 1E 1 i $ EUSORE AR AT 4% F

[0070] 2. 240 i i) 7 5 i

[0071]  HEK293THHMI% I 1 . 2Pk i A7 3% 37 5 0 e Mg T A tpTh 1O S A5 440 Jfw 2 e P 5
JUBPNLS-xABEFIIsgRNA ATP7h-27, JFUH A 573 5 A 1ug M0 . Sug. @A tp7h M9 25 41 g &
Jit FH 53 ki 9BPNLS - Gam- xBE3 F1sgRNA Atp7b- 16, Jii R 843 51 N 1ug 10 . 5ug.

[0072] 2. 3% A BRI BU 5738 40 B AR I 74

[0073] 4 A i Je 72/ i FH TR e A4 B 8 5 B i R4l B AR AT 79k o 16 B GFPRH M 45
SR (1) LA, i R 96 FLAR , 37 RS FRAEEE TR N S A2 A SR N Pk B v AT Y« i R
AR ) B BE AT BT A =, X BT A P B s B A e T, — i TR AL E, 7
— R AT AEARY B o T2 DR B A e AT 0 S TR A R R B OV E IR T UE AR IR L 2
T FH 20 B SR AR AT L o AR B3 ZAE T 5140, LA o 2 = ) A gk AT PCRY 3 , PCR
PR R U1 3FTR  PCRY™ 1 F= ) 48 8 I L UK 48 58 B 1 451 J5 3847 Sanger /77 o AR 4
Sanger?)ﬂﬂ?%%m%@iﬁ%ﬁ[ﬁﬁ)ﬁAtp7bT1033A$HAtp7bT1220M%$%§55‘]@%/5\%i@ﬁﬁ%
UM FEAT ARART 1 % i B2 S0 o AH DG 25 S L B3

[0074]  SEjiifs]3

[0075] ARSIt 5 o o X3R4T 093 A R b8 B0 S AR 1 4l S AR A1 B ik , A1 FH A A BH Bl
R A 2 4 T ELBPNLS - Gam- xBE3FIBPNLS - xABEABE 43 B % Atp7h " FiAtp7b " Mg 4714
55 o A S A5 ) F BPNLS - Gam- xBE3 FIBPNLS - xABEABE J5i Fii £ 45 4H B 145 & s gRNAEAT 58748
LS HME R, AR

[0076] 3.1 sgRNAJH fifa 2

[0077]  {ESEARAT ST, Wit 18 sgRNA, & Holigos.AtpTh ' FIAtp7b " Mg s 45
AL X N AZ E sgRNA 5N : Atp7b-27-mut-Corretion sgRNAFIAtp7b-16-mut -
CorretionsgRNA.Atp7b-27-mut-Corretion Fi#/F %) N:5 -accgATGGGTAATGGTGCCAGTCT -
3" (SEQ ID.27) , P4~ :5 -aaacAGACTGGCACCATTACCCAT-3" (SEQ ID.28) .Atp7b-16-
mut-Corretion FiE/F 4 A:5 -accgGTCCCCCGTGATCAGAACCA-3 (SEQ ID.29) , Rt/ FHIA:
5 -aaac TGGTTCTGATCACGGGGGAC-3" (SEQ ID.30) . & fioligos Ja, &1 . 1Tk #E4T
sgRNAJF R A , 22k P 77 4 72 3 1) T A i 4 EDUTORE R AT 2% FH o

[0078]  3.240fus 77 HHL Y

[00791 K42, 3FTiR M A& A B R b9 B0 28 AR A7 s AtpTh O A tpTh PO 4 i Ak 1
7= T 5 A 10 % FBSHIDMEM s f 35 75 56 b A7 19 o BUW RASE E I #8125k 7 V53847 48
Mt e AB ST AtpTh O O AL 75 4 Y JFURIBPNLS - Gam - xBE3FIAtp7b-27 -mut -Corretion
JFRL, SR & 43 B 9 1ng A0 . 6ug , B E AtpTb 2O E0p 7 5 #5445 4 1ug BPNLS-xABEFHO . 61
g Atp7b-16-mut-Corretion.
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[0080] 3.3 Ak Kkl

[0081] e e 5 72/)N I W S 440 i 38 i 440 o 24X 7 L GFP 5 B 1% 41 25000 - 100004 , 540
J& 3 EIE I F A0 M R VR AR A PR DTTE o T I IPCRYT 1S H I B4 5 DR Y o 240 i SR A
W 3 E 4 50mM KC1,1.5mM MgCl12,10mM Tris pH 8.0,0.5%Nonidet P-40,0.5%
Tween 20,100g/ml protease K.PCRY 3/ =#)4 v vkt e i\ H 1Y 4677 J5 11T Sanger il
7, iR Sanger il Fy g B A I R AR AL 5 e A BIME &, 5 XS Sanger I U6 & 1 B A0 A U
RAFNL P B R R AR5 T4 PR

[0082]  ZF bRl , A BHAE e e 1 A AR HR R Ak 5 B v B MR A
[0083] |3 S it A5 AN A5 7~ A 15 BH A R B 1) i B R L Ty 235, T Al B T B a1 AR e BH o AT AT 24
BUEFAR BN A B AT AR AT AR B RSP A G T, %k b3 STt ) gk AT A2 A el el g
1, 25 PLAIT J& B R Ak B A 8 S R 3 A R I B A K BH B 48 7 B #R 5 BR FBAE TR B 58
JSC ) — VISR B A , AT FH A i BH AR 2 5K i 5
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[0001] F¢AIEk

[0002]  <110> ¥Rl K%

[0003]  <120> —ffa s g o L 2 S L i

[0004]  <160> 39

[0005] <170> SIPOSequenceListing 1.0

[0006] <210> 1

[0007]  <211> 9201

[0008]  <212> DNA

[0009]  <213> ANZL/¥%l(Artificial Sequence)

[0010]  <400> 1

[0011] cctgtcaagg tatccccacg tcactctgtt tatttacatc gcaaggetgt accaccacge 60
[0012] tgacccccge aatcgacaag gectgeggga tttgatctct tcaggtgtga ctatccaaat 120
[0013] tatgactgag caggagtcag gatactgctg gagaaacttt gtgaattata gcccgagtaa 180
[0014] tgaagcccac tggectaggt atccccatct gtgggtacga ctgtacgtte ttgaactgta 240
[0015] ctgcatcata ctgggectge ctecttgtet caacattctg agaaggaage agccacaget 300
[0016] gacattcttt accatcgctc ttcagtcttg tcattaccag cgactgccce cacacattct 360
[0017] ctgggeccace gggttgaaat ctggtggtte ttctggtggt tctageggea gegagactcce 420
[0018] cgggacctca gagtccgeca cacccgaaag ttctggtggt tcttctggtg gttctgataa 480
[0019] aaagtattct attggtttag ccatcggcac taattccgtg ggetgggeeg tgatcaccga 540
[0020] cgagtacaag gtgcccagceca agaaattcaa ggtgetggge aacaccgacc ggcacageat 600
[0021] caagaagaac ctgatcggag ccctgetgtt cgacagecgge gaaacagcceg aggcecacceg 660
[0022] gctgaagaga accgccagaa gaagatacac cagacggaag aaccggatct getatctgea 720
[0023] agagatcttc agcaacgaga tggccaaggt ggacgacagc ttcttccaca gactggaaga 780
[0024] gtccttectg gtggaagagg ataagaagca cgageggeac cccatctteg gecaacatcgt 840
[0025] ggacgaggtg gcctaccacg agaagtaccc caccatctac cacctgagaa agaaactggt 900
[0026] ggacagcacc gacaaggccg acctgegget gatctatctg gecctggece acatgatcaa 960
[0027] gttccgggge cacttcctga tcgagggega cctgaaccce gacaacageg acgtggacaa 1020
[0028] gctgttcatc cagctggtge agacctacaa ccagetgttc gaggaaaacc ccatcaacge 1080
[0029] cagcggcgtg gacgccaagg ccatcctgte tgccagactg agcaagagca gacggctgga 1140
[0030] aaatctgatc gcccagetge ccggegagaa gaagaatgge ctgttcggaa acctgattge 1200
[0031] cctgagectg ggectgacce ccaacttcaa gagcaacttc gacctggecg aggataccaa 1260
[0032] actgcagctg agcaaggaca cctacgacga cgacctggac aacctgetgg cccagatcgg 1320
[0033] cgaccagtac gccgacctgt ttctggecge caagaacctg tccgacgeca tcctgetgag 1380
[0034] cgacatcctg agagtgaaca ccgagatcac caaggccccce ctgagegect ctatgatcaa 1440
[0035] gctgtacgac gagcaccacc aggacctgac cctgetgaaa getctegtge ggcageaget 1500
[0036] gcctgagaag tacaaagaga ttttcttcga ccagagcaag aacggctacg ccggetacat 1560
[0037] tgacggegga gccagecagg aagagttcta caagttcatc aagcccatce tggaaaagat 1620
[0038] ggacggcacc gaggaactgc tcgtgaaget gaacagagag gacctgetge ggaagcageg 1680
[0039] gaccttcgac aacggcatca tcccccacca gatccacctg ggagagetge acgecattet 1740
[0040] gcggecggcag gaagattttt acccattcct gaaggacaac cgggaaaaga tcgagaagat 1800
[0041] cctgaccttc cgcatcceet actacgtggg ccctectggec aggggaaaca gecagattcge 1860
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[0042] ctggatgacc agaaagagcg aggaaaccat caccccctgg aacttcgaga aggtggtgga 1920
[0043] caagggcget tccgeccaga gettcatcga geggatgace aacttcgata agaacctgee 1980
[0044] caacgagaag gtgctgecca agcacagect getgtacgag tacttcaccg tgtataacga 2040
[0045] gctgaccaaa gtgaaatacg tgaccgaggg aatgagaaag cccgecttce tgageggega 2100
[0046] ccagaaaaag gccatcgtgg acctgetgtt caagaccaac cggaaagtga ccgtgaageca 2160
[0047] gctgaaagag gactacttca agaaaatcga gtgcttcgac tccgtggaaa tctceggegt 2220
[0048] ggaagatcgg ttcaacgcct ccctgggeac ataccacgat ctgectgaaaa ttatcaagga 2280
[0049] caaggacttc ctggacaatg aggaaaacga ggacattctg gaagatatcg tgctgaccct 2340
[0050] gacactgttt gaggacagag agatgatcga ggaacggcetg aaaacctatg cccacctgtt 2400
[0051] cgacgacaaa gtgatgaagc agctgaageg geggagatac accggetggg geaggetgag 2460
[0052] ccggaagetg atcaacggca tccgggacaa gcagtccgge aagacaatcce tggatttcecet 2520
[0053] gaagtccgac ggettcgeca acagaaactt catccagetg atccacgacg acagectgac 2580
[0054] ctttaaagag gacatccaga aagcccaggt gtccggecag ggegatagece tgcacgagea 2640
[0055] cattgccaat ctggecggea gecccgecat taagaaggge atcctgecaga cagtgaaggt 2700
[0056] ggtggacgag ctcgtgaaag tgatgggcecg gcacaagcce gagaacatcg tgatcgaaat 2760
[0057] ggccagagag aaccagacca cccagaaggg acagaagaac agccgegaga gaatgaageg 2820
[0058] gatcgaagag ggcatcaaag agctgggecag ccagatcctg aaagaacacc ccgtggaaaa 2880
[0059] cacccagctg cagaacgaga agctgtacct gtactacctg cagaatggge gggatatgta 2940
[0060] cgtggaccag gaactggaca tcaaccgget gtccgactac gatgtggacc atatcgtgee 3000
[0061] tcagagcttt ctgaaggacg actccatcga caacaaggtg ctgaccagaa gcgacaagaa 3060
[0062] ccggggecaag agegacaacg tgecctccga agaggtcgtg aagaagatga agaactactg 3120
[0063] gcggcagetg ctgaacgcca agetgattac ccagagaaag ttcgacaatc tgaccaagge 3180
[0064] cgagagaggc ggcctgageg aactggataa ggeecggette atcaagagac agetggtgga 3240
[0065] aacccggcag atcacaaagc acgtggcaca gatcctggac tcccggatga acactaagta 3300
[0066] cgacgagaat gacaagctga tccgggaagt gaaagtgatc accctgaagt ccaagctggt 3360
[0067] gtccgatttc cggaaggatt tccagtttta caaagtgcge gagatcaaca actaccacca 3420
[0068] cgecccacgac gectacctga acgecgtegt gggaaccgee ctgatcaaaa agtaccctaa 3480
[0069] gctggaaage gagttcgtgt acggegacta caaggtgtac gacgtgegga agatgatcge 3540
[0070] caagagcgag caggaaatcg gcaaggctac cgccaagtac ttcttctaca gcaacatcat 3600
[0071] gaactttttc aagaccgaga ttaccctgge caacggcgag atccggaage ggectctgat 3660
[0072] cgagacaaac ggcgaaaccg gggagatcgt gtgggataag ggecgggatt ttgecaccgt 3720
[0073] gcggaaagtg ctgagcatge cccaagtgaa tatcgtgaaa aagaccgagg tgcagacagg 3780
[0074] cggcttcage aaagagtcta tcctgecccaa gaggaacage gataagectga tcgecagaaa 3840
[0075] gaaggactgg gaccctaaga agtacggecgg cttcgacage cccaccgtgg cctattetgt 3900
[0076] gctggtggte geccaaagtgg aaaagggcaa gtccaagaaa ctgaagagtg tgaaagaget 3960
[0077] gctggggate accatcatgg aaagaagcag cttcgagaag aatcccatcg actttctgga 4020
[0078] agccaagggce tacaaagaag tgaaaaagga cctgatcatc aagctgccta agtactccct 4080
[0079] gttcgagetg gaaaacggec ggaagagaat getggectet gecggegtge tgcagaaggg 4140
[0080] aaacgaactg gccctgeect ccaaatatgt gaacttcctg tacctggeca gecactatga 4200
[0081] gaagctgaag ggctcccceg aggataatga gecagaaacag ctgtttgtgg aacagcacaa 4260
[0082] gcactacctg gacgagatca tcgagcagat cagcgagttc tccaagagag tgatcctgge 4320
[0083] cgacgctaat ctggacaaag tgctgtccge ctacaacaag caccgggata ageccatcag 4380
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[0084] agagcaggcc gagaatatca tccacctgtt taccctgacc aatctgggag cccctgecge 4440
[0085] cttcaagtac tttgacacca ccatcgaccg gaagaggtac accagcacca aagaggtget 4500
[0086] ggacgccacc ctgatccacc agagcatcac cggectgtac gagacacgga tcgacctgte 4560
[0087] tcagctggga ggegactcetg gtggttctac taatctgtca gatattattg aaaaggagac 4620
[0088] cggtaagcaa ctggttatcc aggaatccat cctcatgetc ccagaggagg tggaagaagt 4680
[0089] cattgggaac aagccggaaa gegatatact cgtgcacacc gectacgacg agagcaccga 4740
[0090] cgagaatgtc atgcttctga ctagecgacge ccctgaatac aagecttggg ctetggtcat 4800
[0091] acaggatagc aacggtgaga acaagattaa gatgctctct ggtggttcte ccaagaagaa 4860
[0092] gaggaaagtc taaccggtca tcatcaccat caccattgag tttaaacccg ctgatcagce 4920
[0093] tcgactgtge cttctagttg ccagecatet gttgtttgee cctecceegt gecttecttg 4980
[0094] accctggaag gtgccactce cactgtcctt tcctaataaa atgaggaaat tgcatcgecat 5040
[0095] tgtctgagta ggtgtcattc tattctgggg ggtgggetegg ggcaggacag caagggggag 5100
[0096] gattgggaag acaatagcag gcatgctggg gatgeggtgg getctatgge ttctgaggeg 5160
[0097] gaaagaacca gctggggetc gataccgtcg acctctaget agagettgge gtaatcatgg 5220
[0098] tcatagctgt ttcctgtgtg aaattgttat ccgectcacaa ttccacacaa catacgagec 5280
[0099] ggaagcataa agtgtaaagc ctagggtgcc taatgagtga gctaactcac attaattgeg 5340
[0100] ttgegetcac tgeccgettt ccagtecggga aacctgtegt gecagetgea ttaatgaatce 5400
[0101] ggccaacgeg cggggagagg cggtttgegt attgggeget ctteegette ctegetcact 5460
[0102] gactcgetge geteggtegt tecggetgegg cgageggtat cagetcactc aaaggeggta 5520
[0103] atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag 5580
[0104] caaaaggcca ggaaccgtaa aaaggccgeg ttgetggegt ttttccatag getccgecee 5640
[0105] cctgacgage atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccce gacaggacta 5700
[0106] taaagatacc aggcgtttcc ccctggaage tccctegtge getctectgt tecgaccetg 5760
[0107] ccgcttaceg gatacctgte cgectttete cecttegggaa gegtggeget ttctcatage 5820
[0108] tcacgctgta ggtatctcag ttcggtgtag gtcgtteget ccaagetggg ctgtgtgeac 5880
[0109] gaacccceeg ttcageccga ccgetgegee ttatccggta actatcgtet tgagtccaac 5940
[0110] ccggtaagac acgacttatc gccactggeca gecageccactg gtaacaggat tagcagageg 6000
[0111] aggtatgtag gcggtgctac agagttcttg aagtggtgge ctaactacgg ctacactaga 6060
[0112] agaacagtat ttggtatctg cgctctgetg aagccagtta ccttcggaaa aagagttggt 6120
[0113] agctcttgat ccggcaaaca aaccaccget ggtageggtg gtttttttgt ttgcaagecag 6180
[0114] cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 6240
[0115] gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 6300
[0116] atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 6360
[0117] gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 6420
[0118] tgtctatttc gttcatccat agttgectga ctccecegteg tgtagataac tacgatacgg 6480
[0119] gagggcttac catctggecce cagtgetgea atgataccge gagacccacg ctcaccgget 6540
[0120] ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgeagaag tggtcctgca 6600
[0121] actttatccg cctccatcca gtctattaat tgttgeccggg aagctagagt aagtagttcg 6660
[0122] ccagttaata gtttgcgcaa cgttgttgec attgctacag gecatcgtggt gtcacgetcg 6720
[0123] tcgtttggta tggcttcatt cagectccggt tcccaacgat caaggegagt tacatgatce 6780
[0124] cccatgttgt gcaaaaaagc ggttagectce ttcggtccte cgatcgttgt cagaagtaag 6840
[0125] ttggccgeag tgttatcact catggttatg gecagcactge ataattctct tactgtcatg 6900
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[0126] ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 6960
[0127] tgtatgcgge gaccgagttg ctcttgeceg gegtcaatac gggataatac cgegecacat 7020
[0128] agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 7080
[0129] atcttaccge tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 7140
[0130] gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgea 7200
[0131] aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 7260
[0132] tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 7320
[0133] aaaaataaac aaataggggt tccgegecaca tttcccecgaa aagtgccacce tgacgtcgac 7380
[0134] ggatcgggag atcgatctce cgatccecta gggtcgacte tcagtacaat ctgetctgat 7440
[0135] gccgecatagt taagccagta tctgetceet gettgtgtgt tggaggtcge tgagtagtge 7500
[0136] gcgagcaaaa tttaagctac aacaaggcaa ggcttgaccg acaattgcat gaagaatctg 7560
[0137] cttagggtta ggegttttge getgettege gatgtacggg ccagatatac gegttgacat 7620
[0138] tgattattga ctagttatta atagtaatca attacggggt cattagttca tagcccatat 7680
[0139] atggagttcc gegttacata acttacggta aatggecccge ctggetgace geccaacgac 7740
[0140] ccccgcccat tgacgtcaat aatgacgtat gttcccatag taacgccaat agggactttc 7800
[0141] cattgacgtc aatgggtgga gtatttacgg taaactgcce acttggcagt acatcaagtg 7860
[0142] tatcatatge caagtacgcc ccctattgac gtcaatgacg gtaaatggee cgectggeat 7920
[0143] tatgcccagt acatgacctt atgggacttt cctacttgge agtacatcta cgtattagtce 7980
[0144] atcgctatta ccatggtgat geggttttgg cagtacatca atgggegtgg atageggttt 8040
[0145] gactcacggg gatttccaag tctccaccce attgacgtca atgggagttt gttttggecac 8100
[0146] caaaatcaac gggactttcc aaaatgtcgt aacaactccg ccccattgac gcaaatggge 8160
[0147] ggtaggcgtg tacggtggga ggtctatata agcagagetg gtttagtgaa ccgtcagatc 8220
[0148] cgctagagat ccgeggecge taatacgact cactataggg agagccgeca ccatgaageg 8280
[0149] caccgccgat ggttccgagt tcgaaagcce caaaaaaaag cgcaaggtcg ctaaaccage 8340
[0150] aaaacgtatc aagagtgccg cagcggetta tgtgeccacaa aaccgegatg cggtgattac 8400
[0151] cgatattaaa cgcatcgggg atttacagcg cgaagcatca cgtctggaaa cggaaatgaa 8460
[0152] tgatgccatc gcggaaatta cggagaaatt tgecggeccgg attgcaccga ttaaaaccga 8520
[0153] tattgaaacc ctttcaaaag gcgttcaggg atggtgtgaa gcgaaccgeg acgaactgac 8580
[0154] gaacggcgge aaagtgaaga cggegaatct tgtcaccggt gatgtatcgt ggegggtecg 8640
[0155] tccaccatca gtaagtattc gtggtatgga tgcagtgatg gaaacgctgg agegtcttgg 8700
[0156] cctgcaacge tttattcgeca cgaagcagga aatcaacaag gaagegattt tactggaacc 8760
[0157] gaaagcggtc gcaggegttg ccggaattac agttaaatca ggcattgagg atttttctat 8820
[0158] tattccattt gaacaggaag ccggtattag cggcagegag actcccggga cctcagagtce 8880
[0159] cgctacacce gaaagtaget cagagactgg cccagtgget gtggacccca cattgagacg 8940
[0160] gcggatcgag ccccatgagt ttgaggtatt cttcgatccg agagagctcc gcaaggagac 9000
[0161] ctgeetgett tacgaaatta attggggggg ccggecactee atttggegac atacatcaca 9060
[0162] gaacactaac aagcacgtcg aagtcaactt catcgagaag ttcacgacag aaagatattt 9120
[0163] ctgtccgaac acaaggtgea gcattacctg gtttctcage tggageccat geggegaatg 9180
[0164] tagtagggece atcactgaat t 9201

[0165] <210> 2

[0166] <211> 8792

[0167] <212> DNA
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[0168] <213> ANIJ¥%l (Artificial Sequence)

[0169]  <400> 2

[0170] tctggtggtt ctcccaagaa gaagaggaaa gtctaaccgg tcatcatcac catcaccatt 60
[0171] gagtttaaac ccgctgatca gcctcgactg tgecttectag ttgecageca tetgttgttt 120
[0172] gceecteecee cgtgecttee ttgaccectgg aaggtgecac tcccactgte ctttectaat 180
[0173] aaaatgagga aattgcatcg cattgtctga gtaggtgtca ttctattctg gggggtegggg 240
[0174] tggggcagga cagcaagggg gaggattggg aagacaatag caggcatget ggggatgegg 300
[0175] tgggctctat ggettectgag geggaaagaa ccagetgggg ctcgataccg tcgacctcta 360
[0176] gctagagctt ggcgtaatca tggtcatage tgtttcctgt gtgaaattgt tatccgetca 420
[0177] caattccaca caacatacga gccggaagca taaagtgtaa agcctagggt gectaatgag 480
[0178] tgagctaact cacattaatt gecgttgeget cactgeccge tttccagtecg ggaaacctgt 540
[0179] cgtgccaget gecattaatga atcggecaac gegeggggag aggeggtttg cgtattggge 600
[0180] gctetteecge ttectegete actgactege tgegeteggt cgtteggetg cggegagegg 660
[0181] tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa 720
[0182] agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcec gegttgetgg 780
[0183] cgtttttcca taggetccge cccectgacg agcatcacaa aaatcgacge tcaagtcaga 840
[0184] ggtggcgaaa cccgacagga ctataaagat accaggegtt tccccctgga agetcccteg 900
[0185] tgcgetectee tgttcegace ctgecgetta ccggatacet gtecgeettt ctecettegg 960
[0186] gaagcgtgge getttetcat agetcacget gtaggtatet cagttcggtg taggtcecgtte 1020
[0187] gctccaaget gggctgtgtg cacgaaccee ccgttcagee cgaccgetge gecttatecg 1080
[0188] gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcageca 1140
[0189] ctggtaacag gattagcaga gcgaggtatg taggcggtge tacagagttc ttgaagtggt 1200
[0190] ggcctaacta cggetacact agaagaacag tatttggtat ctgegetctg ctgaagecag 1260
[0191] ttaccttcgg aaaaagagtt ggtagctctt gatccggecaa acaaaccacc getggtageg 1320
[0192] gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc 1380
[0193] ctttgatctt ttctacgggg tctgacgetc agtggaacga aaactcacgt taagggattt 1440
[0194] tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt 1500
[0195] ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca 1560
[0196] gtgaggcacc tatctcageg atctgtctat ttcgttcate catagttgee tgactccceg 1620
[0197] tcgtgtagat aactacgata cgggaggget taccatctgg ccccagtget gcaatgatac 1680
[0198] cgcgagacce acgetcaccg getccagatt tatcagcaat aaaccagcca gecggaaggg 1740
[0199] ccgagcgecag aagtggtcct gcaactttat ccgectccat ccagtctatt aattgttgee 1800
[0200] gggaagctag agtaagtagt tcgccagtta atagtttgeg caacgttgtt gecattgcta 1860
[0201] caggcatcgt ggtgtcacge tcgtegtttg gtatggette attcagetce ggttcecccaac 1920
[0202] gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa ageggttage tccttcggte 1980
[0203] ctccgategt tgtcagaagt aagttggecg cagtgttatce actcatggtt atggecagecac 2040
[0204] tgcataattc tcttactgtc atgccatccg taagatgett ttctgtgact ggtgagtact 2100
[0205] caaccaagtc attctgagaa tagtgtatge ggcgaccgag ttgetcttge ccggegtcaa 2160
[0206] tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt 2220
[0207] cttcggggcg aaaactctca aggatcttac cgetgttgag atccagttcg atgtaaccca 2280
[0208] ctcgtgecace caactgatct tcagcatctt ttactttcac cagegtttct gggtgagecaa 2340
[0209] aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa tgttgaatac 2400
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[0210] tcatactctt cctttttcaa tattattgaa gcatttatca gggttattgt ctcatgagcg 2460
[0211] gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcge acatttcccc 2520
[0212] gaaaagtgcc acctgacgtc gacggatcgg gagatcgatc tcccgatcce ctagggtcecga 2580
[0213] ctctcagtac aatctgctct gatgccgeat agttaagcca gtatctgete cctgettgtg 2640
[0214] tgttggaggt cgectgagtag tgcgegageca aaatttaage tacaacaagg caaggettga 2700
[0215] ccgacaattg catgaagaat ctgcttaggg ttaggcgttt tgegetgett cgegatgtac 2760
[0216] gggccagata tacgcgttga cattgattat tgactagtta ttaatagtaa tcaattacgg 2820
[0217] ggtcattagt tcatagccca tatatggagt tccgegttac ataacttacg gtaaatggece 2880
[0218] cgcctggetg accgeccaac gaccceegee cattgacgte aataatgacg tatgttccca 2940
[0219] tagtaacgcc aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg 3000
[0220] cccacttggc agtacatcaa gtgtatcata tgccaagtac gccccctatt gacgtcaatg 3060
[0221] acggtaaatg gcccgectgg cattatgece agtacatgac cttatgggac tttectactt 3120
[0222] ggcagtacat ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca 3180
[0223] tcaatgggeg tggatagegg tttgactcac ggggatttcc aagtctccac cccattgacg 3240
[0224] tcaatgggag tttgttttgg caccaaaatc aacgggactt tccaaaatgt cgtaacaact 3300
[0225] ccgecccatt gacgcaaatg ggeggtagge gtgtacggtg ggaggtctat ataagcagag 3360
[0226] ctggtttagt gaaccgtcag atccgctaga gatccgegge cgectaatacg actcactata 3420
[0227] gggccaccat gaagcgcacc gecgatggtt ccgagttcga aagccccaaa aaaaagegea 3480
[0228] aggtcccgag agecgecace atgtccgaag tcgagtttte ccatgagtac tggatgagac 3540
[0229] acgcattgac tctcgcaaag agggcttggg atgaacgcga ggtgecegtg ggggeagtac 3600
[0230] tcgtgcataa caatcgecgta atcggegaag gttggaatag gecgatcgga cgecacgace 3660
[0231] ccactgcaca tgcggaaatc atggecccttc gacagggagg gettgtgatg cagaattatce 3720
[0232] gacttatcga tgcgacgetg tacgtcacge ttgaaccttg cgtaatgtge gegggageta 3780
[0233] tgattcactc ccgecattgga cgagttgtat tcggtgeccg cgacgeccaag acgggtgecg 3840
[0234] caggttcact gatggacgtg ctgcatcacc caggcatgaa ccaccgggta gaaatcacag 3900
[0235] aaggcatatt ggcggacgaa tgtgcggege tgttgtecga cttttttege atgeggagge 3960
[0236] aggagatcaa ggcccagaaa aaagcacaat cctctactga cagcggegge agcageggeg 4020
[0237] gcagcagcgg cagcgagact cccgggacct cagagtccge cacacccgaa agtageggcg 4080
[0238] gcagcagcgg cggecagetee gaagtcgagt tttcccatga gtactggatg agacacgeat 4140
[0239] tgactctcge aaagaggget cgggatgaac gegaggtgece cgtgggggea gtactcegtge 4200
[0240] ttaacaatcg cgtaatcggc gaaggttgga atagggcgat cggactccac gaccccactg 4260
[0241] cacatgcgga aatcatggee cttcgacagg gagggettgt gatgcagaat tatcgactta 4320
[0242] tcgatgegac getgtacgtc acgtttgaac cttgegtaat gtgegeggga getatgatte 4380
[0243] actcccgeat tggacgagtt gtattcggtg tccgcaacge caagacgggt gecgeaggtt 4440
[0244] cactgatgga cgtgctgeat tacccaggeca tgaaccaccg ggtagaaatc acagaaggca 4500
[0245] tattggegga cgaatgtgeg gegetgttgt getacttttt tecgecatgecg aggecaggtgt 4560
[0246] tcaatgccca gaaaaaagca caatcctcta ctgacagegg cggcagcage ggeggecagea 4620
[0247]  gcggcagega gactcceggg acctcagagt ccgecacace cgaaagtage ggeggeagea 4680
[0248] gcggcggcag cgataaaaag tattctattg gtttagccat cggcactaat tccgtggget 4740
[0249] gggcegtgat caccgacgag tacaaggtge ccagcaagaa attcaaggtg ctgggcaaca 4800
[0250] ccgaccggea cagcatcaag aagaacctga tcggagecct getgttcgac ageggegaaa 4860
[0251] cagccgagge cacccggetg aagagaaccg ccagaagaag atacaccaga cggaagaacc 4920
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[0252] ggatctgcta tctgcaagag atcttcagca acgagatgge caaggtggac gacagettcet 4980
[0253] tccacagact ggaagagtcc ttcctggtgg aagaggataa gaagcacgag cggcacccca 5040
[0254] tcttcggecaa catcgtggac gaggtggect accacgagaa gtaccccace atctaccace 5100
[0255] tgagaaagaa actggtggac agcaccgaca aggccgacct geggetgatce tatctggece 5160
[0256] tggcccacat gatcaagttc cggggecact tcctgatcga gggegacctg aaccccgaca 5220
[0257] acagcgacgt ggacaagctg ttcatccage tggtgcagac ctacaaccag ctgttcgagg 5280
[0258] aaaaccccat caacgccage ggegtggacg ccaaggecat cctgtetgee agactgagea 5340
[0259] agagcagacg gctggaaaat ctgatcgecc agetgecegg cgagaagaag aatggectgt 5400
[0260] tcggaaacct gattgccetg agectgggee tgacccccaa cttcaagage aacttcgace 5460
[0261] tggccgagga taccaaactg cagctgageca aggacaccta cgacgacgac ctggacaacc 5520
[0262] tgctggeecca gatcggegac cagtacgecg acctgtttet ggecgecaag aacctgtcecg 5580
[0263] acgccatcct gectgagegac atcctgagag tgaacaccga gatcaccaag geccccctga 5640
[0264] gcgcctctat gatcaagetg tacgacgage accaccagga cctgaccctg ctgaaagetc 5700
[0265] tcgtgcggea gecagetgect gagaagtaca aagagatttt cttcgaccag agcaagaacg 5760
[0266] gctacgccgg ctacattgac ggeggagcca gecaggaaga gttctacaag ttcatcaage 5820
[0267] ccatcctgga aaagatggac ggcaccgagg aactgctcgt gaagctgaac agagaggacc 5880
[0268] tgctgeggaa geageggace ttcgacaacg gecatcatccce ccaccagatc cacctgggag 5940
[0269] agctgcacge cattctgegg cggecaggaag atttttacce attcctgaag gacaaccggg 6000
[0270] aaaagatcga gaagatcctg accttccgea tcccctacta cgtgggecet ctggecaggg 6060
[0271] gaaacagcag attcgcctgg atgaccagaa agagcgagga aaccatcacc ccctggaact 6120
[0272] tcgagaaggt ggtggacaag ggegettecg cccagagett catcgagegg atgaccaact 6180
[0273] tcgataagaa cctgcccaac gagaaggtge tgcccaageca cagectgetg tacgagtact 6240
[0274] tcaccgtgta taacgagctg accaaagtga aatacgtgac cgagggaatg agaaagcccg 6300
[0275] ccttcctgag cggegaccag aaaaaggcca tcgtggacct getgttcaag accaaccgga 6360
[0276] aagtgaccgt gaagcagctg aaagaggact acttcaagaa aatcgagtge ttcgactccg 6420
[0277] tggaaatctc cggcgtggaa gatcggttca acgectcect gggecacatac cacgatctge 6480
[0278] tgaaaattat caaggacaag gacttcctgg acaatgagga aaacgaggac attctggaag 6540
[0279] atatcgtgct gaccctgaca ctgtttgagg acagagagat gatcgaggaa cggetgaaaa 6600
[0280] cctatgccca cctgttcgac gacaaagtga tgaagcaget gaageggcgg agatacacceg 6660
[0281] gctggggeag getgageegg aagetgatca acggcatccg ggacaageag tccggecaaga 6720
[0282] caatcctgga tttcctgaag tccgacgget tcgecaacag aaacttcatc cagetgatce 6780
[0283] acgacgacag cctgaccttt aaagaggaca tccagaaagc ccaggtgtcc ggeccagggeg 6840
[0284] atagcctgeca cgagcacatt gccaatctgg ccggecagece cgecattaag aagggecatce 6900
[0285] tgcagacagt gaaggtggtg gacgagctcg tgaaagtgat gggccggecac aagceccgaga 6960
[0286] acatcgtgat cgaaatggcc agagagaacc agaccaccca gaagggacag aagaacagec 7020
[0287] gcgagagaat gaagcggatc gaagagggca tcaaagagct gggecagecag atcctgaaag 7080
[0288] aacaccccgt ggaaaacacc cagctgcaga acgagaagct gtacctgtac tacctgcaga 7140
[0289] atgggcggga tatgtacgtg gaccaggaac tggacatcaa ccggetgtee gactacgatg 7200
[0290] tggaccatat cgtgcctcag agectttctga aggacgactc catcgacaac aaggtgcetga 7260
[0291] ccagaagcga caagaaccgg ggcaagageg acaacgtgee ctccgaagag gtcgtgaaga 7320
[0292] agatgaagaa ctactggcgg cagctgetga acgccaaget gattacccag agaaagttcg 7380
[0293] acaatctgac caaggccgag agaggeggee tgagegaact ggataaggece ggettcatca 7440
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[0294] agagacagct ggtggaaacc cggcagatca caaagcacgt ggcacagatc ctggactcce 7500
[0295] ggatgaacac taagtacgac gagaatgaca agctgatccg ggaagtgaaa gtgatcaccc 7560
[0296] tgaagtccaa gctggtgtee gatttccgga aggatttcca gttttacaaa gtgegegaga 7620
[0297] tcaacaacta ccaccacgcc cacgacgect acctgaacge cgtcgtggga accgecctga 7680
[0298] tcaaaaagta ccctaagctg gaaagcgagt tcgtgtacgg cgactacaag gtgtacgacg 7740
[0299] tgcggaagat gatcgccaag agcgagecagg aaatcggcaa ggctaccgece aagtacttcet 7800
[0300] tctacagcaa catcatgaac tttttcaaga ccgagattac cctggccaac ggcgagatcc 7860
[0301] ggaagcggee tctgatcgag acaaacggeg aaaccgggga gatcgtgtgg gataagggee 7920
[0302] gggattttge caccgtgegg aaagtgctga geatgecccca agtgaatatc gtgaaaaaga 7980
[0303] ccgaggtgeca gacaggegge ttcagcaaag agtctatcct gecccaagagg aacagegata 8040
[0304] agctgatcge cagaaagaag gactgggacc ctaagaagta cggeggette gacageccca 8100
[0305] ccgtggecta ttetgtgetg gtggtggcca aagtggaaaa gggcaagtce aagaaactga 8160
[0306] agagtgtgaa agagctgctg gggatcacca tcatggaaag aagcagcttc gagaagaatc 8220
[0307] ccatcgactt tctggaagcc aagggctaca aagaagtgaa aaaggacctg atcatcaage 8280
[0308] tgcctaagta ctcecctgttec gagetggaaa acggecggaa gagaatgetg gectcetgecg 8340
[0309] gcgtgctgea gaagggaaac gaactggece tgecctccaa atatgtgaac ttcctgtace 8400
[0310] tggccageca ctatgagaag ctgaaggget cccccgagga taatgagcag aaacagetgt 8460
[0311] ttgtggaaca gcacaagcac tacctggacg agatcatcga gcagatcage gagttctcca 8520
[0312] agagagtgat cctggccgac gctaatctgg acaaagtget gtccgectac aacaagcace 8580
[0313] gggataagcc catcagagag caggccgaga atatcatcca cctgtttace ctgaccaatc 8640
[0314] tgggagececee tgecgectte aagtactttg acaccaccat cgaccggaag aggtacacca 8700
[0315] gcaccaaaga ggtgctggac gccaccctga tccaccagag catcaccgge ctgtacgaga 8760
[0316] cacggatcga cctgtctcag ctgggaggeg ac 8792

[0317] <210> 3

[0318] <211> 24

[0319]  <212> DNA

[0320] <213> ALJ¥%l(Artificial Sequence)

[0321]  <400> 3

[0322] accgggcact geggetggag gtgg 24

[0323] <210> 4

[0324] <211> 24

[0325] <212> DNA

[0326] <213> ANT.F%|(Artificial Sequence)

[0327]  <400> 4

[0328] aaacccacct ccagccgcag tgee 24

[0329] <210> 5

[0330] <211> 24

[0331]  <212> DNA

[0332]  <213> ANTLJ@4(Artificial Sequence)

[0333] <400> 5

[0334] accggcggte tcaagcacta ccta 24

[0335] <210> 6
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[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]
[0369]
[0370]
[0371]
[0372]
[0373]
[0374]
[0375]
[0376]
[0377]

211> 24

<212> DNA

<213> NTLF%|(Artificial Sequence)
<400> 6

aaactaggta gtgcttgaga ccge 24
210> 7

211> 24

<212> DNA

<213> NTJF%(Artificial Sequence)
<400> 7

accggagctg cacatactag cccc 24
<210> 8

211> 24

<212> DNA

Q13> NTLF%|(Artificial Sequence)
<400> 8

aaacggggct agtatgtgea gete 24
<210> 9

211> 24

<212> DNA

213> NTLF%(Artificial Sequence)
<400> 9

accggcagac ggcagtcact aggg 24
<210> 10

211> 24

<212> DNA

<213> NLF%|(Artificial Sequence)
<400> 10

aaacccctag tgactgeegt ctge 24
<210> 11

211> 24

<212> DNA

213> NT.F%)(Artificial Sequence)
<400> 11

accggtcgea ggacagettt tcet 24
<210> 12

211> 24

<212> DNA

213> NTF%(Artificial Sequence)
<400> 12

aaacaggaaa agctgtcctg cgac 24
<210> 13
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[0378] <211> 24

[0379]  <212> DNA

[0380] <213> ANT/7%(Artificial Sequence)
[0381]  <400> 13

[0382] accggggaag ctgggtgaat ggag 24
[0383] <210> 14

[0384] <211> 24

[0385] <212> DNA

[0386] <213> ALJ¥%l(Artificial Sequence)
[0387]  <400> 14

[0388] aaacctccat tcacccagct tcce 24
[0389] <210> 15

[0390] <211> 24

[0391]  <212> DNA

[0392] <213> NTLJF%|(Artificial Sequence)
[0393]  <400> 15

[0394] accggcggag actctggtge tgtg 24
[0395] <210> 16

[0396] <211> 24

[0397]  <212> DNA

[0398] <213> ANLJ¥4l (Artificial Sequence)
[0399]  <400> 16

[0400] aaaccacagc accagagtct ccge 24
[0401]  <210> 17

[0402] <211> 24

[0403]  <212> DNA

[0404] <213> ANTJF7%I(Artificial Sequence)
[0405]  <400> 17

[0406] accgggtcag aaataggggg tcca 24
[0407] <210> 18

[0408] <211> 24

[0409]  <212> DNA

[0410] <213> ANT.F%|(Artificial Sequence)
[0411]  <400> 18

[0412] aaactggacc ccctatttct gacc 24
[0413]  <210> 19

[0414]  <211> 24

[0415]  <212> DNA

[0416]  <213> N4 (Artificial Sequence)
[0417]  <400> 19

[0418] accggatcca ggtgctgcag aagg 24
[0419]  <210> 20
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[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]

211> 24

<212> DNA

<213> NTLF%|(Artificial Sequence)
<400> 20

aaacccttct gcagcacctg gatc 24
<210> 21

211> 24

<212> DNA

<213> NTJF%(Artificial Sequence)
<400> 21

accggtcact ccaggattcc aata 24
210> 22

211> 24

<212> DNA

Q13> NTLF%|(Artificial Sequence)
<400> 22

aaactattgg aatcctggag tgac 24
<210> 23

211> 24

<212> DNA

213> NTLF%(Artificial Sequence)
<400> 23

accgattacc catggcgtce ccag 24
<210> 24

211> 24

<212> DNA

<213> NLF%|(Artificial Sequence)
<400> 24

aaacctgggg acgccatggg taat 24
<210> 25

211> 24

<212> DNA

213> NT.F%)(Artificial Sequence)
<400> 25

accggatcac gggggacaac cgga 24
<210> 26

211> 24

<212> DNA

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

aaactccggt tgtccceegt gate 24
210> 27
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[0462] <211> 24

[0463]  <212> DNA

[0464]  <213> ANTLJ¥%l(Artificial Sequence)

[0465]  <400> 27

[0466] accgatgggt aatggtgeca gtet 24

[0467]  <210> 28

[0468] <211> 24

[0469]  <212> DNA

[0470]  <213> ALJ¥%l(Artificial Sequence)

[0471]  <400> 28

[0472] aaacagactg gcaccattac ccat 24

[0473] <210> 29

[0474] <211> 24

[0475]  <212> DNA

[0476] <213> NTLJF%|(Artificial Sequence)

[0477]  <400> 29

[0478] accggtccce cgtgatcaga acca 24

[0479]  <210> 30

[0480] <211> 24

[0481]  <212> DNA

[0482] <213> NILJ¥%l(Artificial Sequence)

[0483]  <400> 30

[0484] aaactggttc tgatcacggg ggac 24

[0485]  <210> 31

[0486]  <211> 4927

[0487]  <212> DNA

[0488] <213> ALJ¥%l(Artificial Sequence)

[0489]  <400> 31

[0490] ggtaccgatt agtgaacgga tctcgacggt atcgatcacg agactagcct cgageggecg 60
[0491] cccecttecac cgagggecta tttcecccatga ttccttcata tttgecatata cgatacaagg 120
[0492] ctgttagaga gataattgga attaatttga ctgtaaacac aaagatatta gtacaaaata 180
[0493] cgtgacgtag aaagtaataa tttcttgggt agtttgcagt tttaaaatta tgttttaaaa 240
[0494] tggactatca tatgcttacc gtaacttgaa agtatttcga tttcttgget ttatatatct 300
[0495] tgtggaaagg acgaaacacc gtgagaccga gagagggtct cagttttaga gctagaaata 360
[0496] gcaagttaaa ataaggctag tccgttatca acttgaaaaa gtggcaccga gtcggtgett 420
[0497] tttttaaaga attctcgacc tcgagacaaa tggcagtatt catccacaat tttaaaagaa 480
[0498] aagggggsat tggggggtac agtgcagggg aaagaatagt agacataata gcaacagaca 540
[0499] tacaaactaa agaattacaa aaacaaatta caaaaattca aaattttcgg gtttattaca 600
[0500] gggacagcag agatccactt tggccgegge tcgagggget tggggttgeg cettttccaa 660
[0501] ggcageectg ggtttgcgea gggacgegge tgetetggge gtggttecgg gaaacgeage 720
[0502] ggcgecgace ctgggacteg cacattctte acgtcecgtte gecagegtcac ccggatctte 780
[0503] gcegetacece ttgtgggeee ccecggegacg ctteetgete cgeccctaag tcgggaaggt 840
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[0504] tccttgeggt tcgeggegtg ceggacgtga caaacggaag ccgecacgtet cactagtace 900
[0505] ctcgcagacg gacagcgcca gggagcaatg gecagegegec gaccgegatg ggetgtggee 960
[0506] aatagcggct gectcagcagg gegegecgag ageageggee gggaagggge ggtgegggag 1020
[0507] gcggggtetg gggcggtagt gtgggeectg ttcetgeccg cgeggtgtte cgecattetge 1080
[0508] aagcctcegg agegeacgte ggecagtcgge tcectegttg accgaatcac cgacctetet 1140
[0509] ccccagggge atccatggtg agcaagggeg aggagetgtt caccggggtg gtgeccatee 1200
[0510] tggtcgaget ggacggegac gtaaacggee acaagttcag cgtgtecgge gagggegagg 1260
[0511] gcgatgecac ctacggecaag ctgaccctga agttcatctg caccaccgge aagetgeceg 1320
[0512] tgceetggee caccctegtg accacccetga cctacggegt gecagtgette agecgetace 1380
[0513] ccgaccacat gaagcagcac gacttcttca agtccgccat gecccgaagge tacgtccagg 1440
[0514] agcgcaccat cttcttcaag gacgacggea actacaagac ccgegecgag gtgaagttceg 1500
[0515] agggcgacac cctggtgaac cgcatcgage tgaagggcat cgacttcaag gaggacggea 1560
[0516] acatcctggg gcacaagctg gagtacaact acaacagcca caacgtctat atcatggceg 1620
[0517] acaagcagaa gaacggcatc aaggtgaact tcaagatccg ccacaacatc gaggacggeca 1680
[0518] gcgtgcaget cgecgaccac taccagecaga acacccccat cggegacgge cecgtgetge 1740
[0519]  tgcccgacaa ccactacctg agcacccagt ccgecectgag caaagaccce aacgagaage 1800
[0520] gcgatcacat ggtcctgetg gagttcgtga ccgecgecgg gatcactcte ggecatggacg 1860
[0521] agctgtacaa gtaaagcgge cgegactcta gatcataatc agccatacca catttgtaga 1920
[0522] ggttttactt gctttaaaaa acctcccaca cctcccectg aacctgaaac ataaaatgaa 1980
[0523] tgcaattgtt gttgttaact tgtttattge agcttataat ggttacaaat aaagcaatag 2040
[0524] catcacaaat ttcacaaata aagcattttt ttcactgcat tctagttgtg gtttgtccaa 2100
[0525] actcatcaat gtatcttagt cgaccgatge ccttgagage cttcaaccca gtcagetcct 2160
[0526] tccggtggege geggggeatg actatcgtcg ccgecacttat gactgtectte tttatcatge 2220
[0527] aactcgtagg acaggtgccg gcagegetct tccgetteet cgetcactga ctegetgege 2280
[0528] tcggtegtte ggetgeggeg ageggtatca getcactcaa aggeggtaat acggttatee 2340
[0529] acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg 2400
[0530] aaccgtaaaa aggccgegtt getggegttt ttccatagge tccgecccee tgacgageat 2460
[0531] cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag 2520
[0532] gcgtttceee ctggaagete cctegtgege tetectgtte cgaccetgee gettaccgga 2580
[0533] tacctgtcecg cctttecteee ttcgggaage gtggegettt ctcaatgete acgetgtagg 2640
[0534] tatctcagtt cggtgtaggt cgttcgetec aagetggget gtgtgecacga acccecegtt 2700
[0535] cagcccgace getgegeett atccggtaac tatcgtcttg agtccaacce ggtaagacac 2760
[0536] gacttatcgc cactggcage agccactggt aacaggatta gcagagegag gtatgtagge 2820
[0537] ggtgctacag agttcttgaa gtggtggect aactacgget acactagaag gacagtattt 2880
[0538] ggtatctgeg ctctgetgaa geccagttace ttcggaaaaa gagttggtag ctcttgatce 2940
[0539] ggcaaacaaa ccaccgctgg tageggtggt ttttttgttt gcaagcagea gattacgege 3000
[0540] agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga cgctcagtgg 3060
[0541] aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag 3120
[0542] atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg 3180
[0543] tctgacagtt accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttegt 3240
[0544] tcatccatag ttgcctgact cccecgtegtg tagataacta cgatacggga gggettacca 3300
[0545] tctggcceca gtgetgecaat gataccgegg gacccacget caccggetee agatttatca 3360
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[0546] gcaataaacc agccagccgg aagggecgag cgcagaagtg gtcectgecaac tttatccegee 3420
[0547] tccatccagt ctattaattg ttgccgggaa gectagagtaa gtagttcgec agttaatagt 3480
[0548] ttgcgecaacg ttgttgecat tgctacagge atcgtggtgt cacgetegte gtttggtatg 3540
[0549] gcttcattca gctccggttc ccaacgatca aggegagtta catgatccce catgttgtge 3600
[0550] aaaaaagcgg ttagctcctt cggtectecg atcgttgtca gaagtaagtt ggecgecagtg 3660
[0551] ttatcactca tggttatgge agcactgecat aattctctta ctgtcatgee atccgtaaga 3720
[0552] tgettttetg tgactggtga gtactcaacc aagtcattct gagaatagtg tatgeggega 3780
[0553] ccgagttget cttgecegge gtcaatacgg gataataccg cgeccacatag cagaacttta 3840
[0554] aaagtgctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat cttaccgetg 3900
[0555] ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcage atcttttact 3960
[0556] ttcaccagecg tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata 4020
[0557] agggcgacac ggaaatgttg aatactcata ctcttccttt ttcaatatta ttgaagcatt 4080
[0558] tatcagggtt attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa 4140
[0559] ataggggttc cgcgcacatt tccccgaaaa gtgeccacctg acgegecctg tageggegea 4200
[0560] ttaagcgegg cgggtgtggt ggttacgege agegtgaccg ctacacttge cagegeccta 4260
[0561] gcgceegete ctttegettt cttecettee tttetcgeca cgttegeegg cttteccegt 4320
[0562] caagctctaa atcgggggct ccctttaggg ttccgattta gtgetttacg gecacctcgac 4380
[0563] cccaaaaaac ttgattaggg tgatggttca cgtagtggge catcgeccctg atagacggtt 4440
[0564] tttcgeeectt tgacgttgga gtccacgtte tttaatagtg gactcttgtt ccaaactgga 4500
[0565] acaacactca accctatctc ggtctattcet tttgatttat aagggatttt gccgatttcg 4560
[0566] gcectattggt taaaaaatga getgatttaa caaaaattta acgcgaattt taacaaaata 4620
[0567] ttaacgttta caatttccca ttcgccattc aggectgegea actgttggga agggegatcg 4680
[0568] gtgcgggeet cttegetatt acgeccagece aagctaccat gataagtaag taatattaag 4740
[0569] gtacgggagg tacttggagc ggccgcaata aaatatcttt attttcatta catctgtgtg 4800
[0570] ttggtttttt gtgtgaatcg atagtactaa catacgctct ccatcaaaac aaaacgaaac 4860
[0571] aaaacaaact agcaaaatag gctgtcccca gtgcaagtge aggtgccaga acatttctcet 4920
[0572] atcgata 4927

[0573]  <210> 32

[0574]  <211> 167

[0575]  <212> PRT

[0576]  <213> ALJ¥%l(Artificial Sequence)

[0577]  <400> 32

[0578] Met Ser Glu Val Glu Phe Ser His Glu Tyr Trp Met Arg His Ala Leu

[0579] 1 5 10 15

[0580] Thr Leu Ala Lys Arg Ala Trp Asp Glu Arg Glu Val Pro Val Gly Ala

[0581] 20 25 30

[0582] Val Leu Val His Asn Asn Arg Val Ile Gly Glu Gly Trp Asn Arg Pro

[0583] 35 40 45

[0584] Ile Gly Arg His Asp Pro Thr Ala His Ala Glu Ile Met Ala Leu Arg

[0585] 50 55 60

[0586] Gln Gly Gly Leu Val Met Gln Asn Tyr Arg Leu Ile Asp Ala Thr Leu

[0587] 65 70 75 80
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[0588] Tyr Val Thr Leu Glu Pro Cys Val Met Cys Ala Gly Ala Met Ile His
[0589] 85 90 95
[0590] Ser Arg Ile Gly Arg Val Val Phe Gly Ala Arg Asp Ala Lys Thr Gly
[0591] 100 105 110

[0592] Ala Ala Gly Ser Leu Met Asp Val Leu His His Pro Gly Met Asn His
[0593] 115 120 125

[0594] Arg Val Glu Ile Thr Glu Gly Ile Leu Ala Asp Glu Cys Ala Ala Leu
[0595] 130 135 140

[0596] Leu Ser Asp Phe Phe Arg Met Arg Arg Gln Glu Ile Lys Ala Gln Lys
[0597] 145 150 155 160
[0598] Lys Ala Gln Ser Ser Thr Asp

[0599] 165

[0600] <210> 33

[0601]  <211> 167

[0602]  <212> PRT

[0603]  <213> ATLJ¥%l(Artificial Sequence)

[0604]  <400> 33

[0605] Met Ser Glu Val Glu Phe Ser His Glu Tyr Trp Met Arg His Ala Leu
[0606] 1 5 10 15
[0607] Thr Leu Ala Lys Arg Ala Arg Asp Glu Arg Glu Val Pro Val Gly Ala
[0608] 20 25 30

[0609] Val Leu Val Leu Asn Asn Arg Val Ile Gly Glu Gly Trp Asn Arg Ala
[0610] 35 40 45

[0611] TIle Gly Leu His Asp Pro Thr Ala His Ala Glu Ile Met Ala Leu Arg
[0612] 50 55 60

[0613] Gln Gly Gly Leu Val Met Gln Asn Tyr Arg Leu Ile Asp Ala Thr Leu
[0614] 65 70 75 80
[0615] Tyr Val Thr Phe Glu Pro Cys Val Met Cys Ala Gly Ala Met Ile His
[0616] 85 90 95
[0617] Ser Arg Ile Gly Arg Val Val Phe Gly Val Arg Asn Ala Lys Thr Gly
[0618] 100 105 110

[0619] Ala Ala Gly Ser Leu Met Asp Val Leu His Tyr Pro Gly Met Asn His
[0620] 115 120 125

[0621] Arg Val Glu Ile Thr Glu Gly Ile Leu Ala Asp Glu Cys Ala Ala Leu
[0622] 130 135 140

[0623] Leu Cys Tyr Phe Phe Arg Met Pro Arg Gln Val Phe Asn Ala Gln Lys
[0624] 145 150 155 160
[0625] Lys Ala Gln Ser Ser Thr Asp

[0626] 165

[0627]  <210> 34

[0628] <211> 1367

[0629]  <212> PRT
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[0630] <213> ANIJ¥%l (Artificial Sequence)

[0631]  <400> 34

[0632] Asp Lys Lys Tyr Ser Ile Gly Leu Ala Ile Gly Thr Asn Ser Val Gly
[0633] 1 5 10 15
[0634] Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe Lys
[0635] 20 25 30

[0636] Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile Gly
[0637] 35 40 45

[0638] Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu Lys
[0639] 50 55 60

[0640] Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys Tyr
[0641] 65 70 75 80
[0642] Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser Phe
[0643] 85 90 95
[0644] Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys His
[0645] 100 105 110

[0646] Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr His
[0647] 115 120 125

[0648] Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp Ser
[0649] 130 135 140

[0650] Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His Met
[0651] 145 150 155 160
[0652] Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro Asp
[0653] 165 170 175
[0654] Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr Asn
[0655] 180 185 190

[0656] GIn Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala Lys
[0657] 195 200 205

[0658] Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn Leu
[0659] 210 215 220

[0660] Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn Leu
[0661] 225 230 235 240
[0662] Tle Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe Asp
[0663] 245 250 255
[0664] Leu Ala Glu Asp Thr Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp Asp
[0665] 260 265 270

[0666] Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp Leu
[0667] 275 280 285

[0668] Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp Ile
[0669] 290 295 300

[0670] Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser Met
[0671] 305 310 315 320
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[0672] Tle Lys Leu Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys Ala
[0673] 325 330 335
[0674] Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe Asp
[0675] 340 345 350

[0676] Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser Gln
[0677] 355 360 365

[0678] Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp Gly
[0679] 370 375 380

[0680] Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg Lys
[0681] 385 390 395 400
[0682] Gln Arg Thr Phe Asp Asn Gly Ile Ile Pro His Gln Ile His Leu Gly
[0683] 405 410 415
[0684] Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe Leu
[0685] 420 425 430

[0686] Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile Pro
[0687] 435 440 445

[0688] Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp Met
[0689] 450 455 460

[0690] Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Lys Val
[0691] 465 470 475 480
[0692] Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr Asn
[0693] 485 490 495
[0694] Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser Leu
[0695] 500 505 510

[0696] Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys Tyr
[0697] 515 520 525

[0698] Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Asp Gln Lys
[0699] 530 535 540

[0700] Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr Val
[0701] 545 550 555 560
[0702] Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp Ser
[0703] 565 570 575
[0704] Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly Thr
[0705] 580 585 590

[0706] Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp Asn
[0707] 595 600 605

[0708] Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr Leu
[0709] 610 615 620

[0710] Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala His
[0711] 625 630 635 640
[0712] Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr Thr
[0713] 645 650 655
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[0714] Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp Lys
[0715] 660 665 670

[0716] Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe Ala
[0717] 675 680 685

[0718] Asn Arg Asn Phe Ile Gln Leu Ile His Asp Asp Ser Leu Thr Phe Lys
[0719] 690 695 700

[0720] Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu His
[0721] 705 710 715 720
[0722] Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly Ile
[0723] 725 730 735
[0724] Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly Arg
[0725] 740 745 750

[0726] His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln Thr
[0727] 755 760 765

[0728] Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile Glu
[0729] 770 775 780

[0730] Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro Val
[0731] 785 790 795 800
[0732] Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu Gln
[0733] 805 810 815
[0734] Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg Leu
[0735] 820 825 830

[0736] Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys Asp
[0737] 835 840 845

[0738] Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg Gly
[0739] 850 855 860

[0740] Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys Asn
[0741] 865 870 875 880
[0742] Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys Phe
[0743] 885 890 895
[0744] Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp Lys
[0745] 900 905 910

[0746] Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr Lys
[0747] 915 920 925

[0748] His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp Glu
[0749] 930 935 940

[0750] Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser Lys
[0751] 945 950 955 960
[0752] Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg Glu
[0753] 965 970 975
[0754] Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val Val
[0755] 980 985 990
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[0756]
[0757]
[0758]
[0759]
[0760]
[0761]
[0762]
[0763]
[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]
[0772]
[0773]
[0774]
[0775]
[0776]
[0777]
[0778]
[0779]
[0780]
[0781]
[0782]
[0783]
[0784]
[0785]
[0786]
[0787]
[0788]
[0789]
[0790]
[0791]
[0792]
[0793]
[0794]
[0795]
[0796]
[0797]

Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe Val
995 1000 1005
Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala Lys Ser
1010 1015 1020
Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe Tyr Ser Asn
1025 1030 1035 1040
Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala Asn Gly Glu Ile
1045 1050 1055
Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu Thr Gly Glu Ile Val
1060 1065 1070
Trp Asp Lys Gly Arg Asp Phe Ala Thr Val Arg Lys Val Leu Ser Met
1075 1080 1085
Pro Gln Val Asn Ile Val Lys Lys Thr Glu Val GIn Thr Gly Gly Phe
1090 1095 1100
Ser Lys Glu Ser Ile Leu Pro Lys Arg Asn Ser Asp Lys Leu Ile Ala
1105 1110 1115 1120
Arg Lys Lys Asp Trp Asp Pro Lys Lys Tyr Gly Gly Phe Asp Ser Pro
1125 1130 1135
Thr Val Ala Tyr Ser Val Leu Val Val Ala Lys Val Glu Lys Gly Lys
1140 1145 1150
Ser Lys Lys Leu Lys Ser Val Lys Glu Leu Leu Gly Ile Thr Ile Met
1155 1160 1165
Glu Arg Ser Ser Phe Glu Lys Asn Pro Ile Asp Phe Leu Glu Ala Lys
1170 1175 1180
Gly Tyr Lys Glu Val Lys Lys Asp Leu Ile Ile Lys Leu Pro Lys Tyr
1185 1190 1195 1200
Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser Ala
1205 1210 1215
Gly Val Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr Val
1220 1225 1230
Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser Pro
1235 1240 1245
Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu Gln His Lys His Tyr
1250 1255 1260
Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe Ser Lys Arg Val Ile
1265 1270 1275 1280
Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala Tyr Asn Lys His
1285 1290 1295
Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn Ile Ile His Leu Phe
1300 1305 1310
Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala Phe Lys Tyr Phe Asp Thr
1315 1320 1325
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[0798]
[0799]
[0800]
[0801]
[0802]
[0803]
[0804]
[0805]
[0806]
[0807]
[0808]
[0809]
[0810]
[0811]
[0812]
[0813]
[0814]
[0815]
[0816]
[0817]
[0818]
[0819]
[0820]
[0821]
[0822]
[0823]
[0824]
[0825]
[0826]
[0827]
[0828]
[0829]
[0830]
[0831]
[0832]
[0833]
[0834]
[0835]
[0836]
[0837]
[0838]
[0839]

Thr Ile Asp Arg Lys Arg Tyr Thr Ser Thr Lys Glu Val Leu Asp Ala

1330 1335 1340
Thr Leu Ile His GIn Ser Ile Thr Gly Leu Tyr Glu Thr Arg Ile Asp
1345 1350 1355 1360
Leu Ser Gln Leu Gly Gly Asp
1365
<210> 35
211> 18
<212> PRT
213> NTLF%(Artificial Sequence)
<400> 35
Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu Ser Pro Lys Lys Lys Arg
1 5 10 15
Lys Val
<210> 36
Q211> 7
<212> PRT
<213> ANTJ¥%)(Artificial Sequence)
<400> 36
Pro Lys Lys Lys Arg Lys Val
1 5
<210> 37
211> 32
<212> PRT
<213> NTLF%|(Artificial Sequence)
<400> 37
Ser Gly Gly Ser Ser Gly Gly Ser Ser Gly Ser Glu Thr Pro Gly Thr
1 5 10 15
Ser Glu Ser Ala Thr Pro Glu Ser Ser Gly Gly Ser Ser Gly Gly Ser
20 25 30
<210> 38
211> 4
<212> PRT
213> NTLTF%(Artificial Sequence)
<400> 38

Ser Gly Gly Ser

1

<210> 39

<211> 1799

<212> PRT

213> NTLJF% (Artificial Sequence)
<400> 39
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[0840] Met Lys Arg Thr Ala Asp Gly Ser Glu Phe Glu Ser Pro Lys Lys Lys
[0841] 1 5 10 15
[0842] Arg Lys Val Pro Arg Ala Ala Thr Met Ser Glu Val Glu Phe Ser His
[0843] 20 25 30

[0844] Glu Tyr Trp Met Arg His Ala Leu Thr Leu Ala Lys Arg Ala Trp Asp
[0845] 35 40 45

[0846] Glu Arg Glu Val Pro Val Gly Ala Val Leu Val His Asn Asn Arg Val
[0847] 50 55 60

[0848] Ile Gly Glu Gly Trp Asn Arg Pro Ile Gly Arg His Asp Pro Thr Ala
[0849] 65 70 75 80
[0850] His Ala Glu Ile Met Ala Leu Arg Gln Gly Gly Leu Val Met Gln Asn
[0851] 85 90 95
[0852] Tyr Arg Leu Ile Asp Ala Thr Leu Tyr Val Thr Leu Glu Pro Cys Val
[0853] 100 105 110

[0854] Met Cys Ala Gly Ala Met Ile His Ser Arg Ile Gly Arg Val Val Phe
[0855] 115 120 125

[0856] Gly Ala Arg Asp Ala Lys Thr Gly Ala Ala Gly Ser Leu Met Asp Val
[0857] 130 135 140

[0858] Leu His His Pro Gly Met Asn His Arg Val Glu Ile Thr Glu Gly Ile
[0859] 145 150 155 160
[0860] Leu Ala Asp Glu Cys Ala Ala Leu Leu Ser Asp Phe Phe Arg Met Arg
[0861] 165 170 175
[0862] Arg Gln Glu Ile Lys Ala Gln Lys Lys Ala Gln Ser Ser Thr Asp Ser
[0863] 180 185 190

[0864] Gly Gly Ser Ser Gly Gly Ser Ser Gly Ser Glu Thr Pro Gly Thr Ser
[0865] 195 200 205

[0866] Glu Ser Ala Thr Pro Glu Ser Ser Gly Gly Ser Ser Gly Gly Ser Ser
[0867] 210 215 220

[0868] Glu Val Glu Phe Ser His Glu Tyr Trp Met Arg His Ala Leu Thr Leu
[0869] 225 230 235 240
[0870] Ala Lys Arg Ala Arg Asp Glu Arg Glu Val Pro Val Gly Ala Val Leu
[0871] 245 250 255
[0872] Val Leu Asn Asn Arg Val Ile Gly Glu Gly Trp Asn Arg Ala Ile Gly
[0873] 260 265 270

[0874] Leu His Asp Pro Thr Ala His Ala Glu Ile Met Ala Leu Arg Gln Gly
[0875] 275 280 285

[0876] Gly Leu Val Met Gln Asn Tyr Arg Leu Ile Asp Ala Thr Leu Tyr Val
[0877] 290 295 300

[0878] Thr Phe Glu Pro Cys Val Met Cys Ala Gly Ala Met Ile His Ser Arg
[0879] 305 310 315 320
[0880] Ile Gly Arg Val Val Phe Gly Val Arg Asn Ala Lys Thr Gly Ala Ala
[0881] 325 330 335
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[0882] Gly Ser Leu Met Asp Val Leu His Tyr Pro Gly Met Asn His Arg Val
[0883] 340 345 350

[0884] Glu Ile Thr Glu Gly Ile Leu Ala Asp Glu Cys Ala Ala Leu Leu Cys
[0885] 355 360 365

[0886] Tyr Phe Phe Arg Met Pro Arg Gln Val Phe Asn Ala Gln Lys Lys Ala
[0887] 370 375 380

[0888] Gln Ser Ser Thr Asp Ser Gly Gly Ser Ser Gly Gly Ser Ser Gly Ser
[0889] 385 390 395 400
[0890] Glu Thr Pro Gly Thr Ser Glu Ser Ala Thr Pro Glu Ser Ser Gly Gly
[0891] 405 410 415
[0892] Ser Ser Gly Gly Ser Asp Lys Lys Tyr Ser Ile Gly Leu Ala Ile Gly
[0893] 420 425 430

[0894] Thr Asn Ser Val Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro
[0895] 435 440 445

[0896] Ser Lys Lys Phe Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys
[0897] 450 455 460

[0898] Lys Asn Leu Ile Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu
[0899] 465 470 475 480
[0900] Ala Thr Arg Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys
[0901] 485 490 495
[0902] Asn Arg Ile Cys Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys
[0903] 500 505 510

[0904] Val Asp Asp Ser Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu
[0905] 515 520 525

[0906] Glu Asp Lys Lys His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp
[0907] 530 535 540

[0908] Glu Val Ala Tyr His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys
[0909] 545 550 555 560
[0910] Lys Leu Val Asp Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu
[0911] 565 570 575
[0912] Ala Leu Ala His Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly
[0913] 580 585 590

[0914] Asp Leu Asn Pro Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu
[0915] 595 600 605

[0916] Val Gln Thr Tyr Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser
[0917] 610 615 620

[0918] Gly Val Asp Ala Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg
[0919] 625 630 635 640
[0920] Arg Leu Glu Asn Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly
[0921] 645 650 655
[0922] Leu Phe Gly Asn Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe
[0923] 660 665 670
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[0924]
[0925]
[0926]
[0927]
[0928]
[0929]
[0930]
[0931]
[0932]
[0933]
[0934]
[0935]
[0936]
[0937]
[0938]
[0939]
[0940]
[0941]
[0942]
[0943]
[0944]
[0945]
[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]
[0965]

Lys Ser Asn

Asp
Gln
705
Leu
Leu
Thr
Glu
Gly
785
Glu
Asp
Gln
Phe
Thr
865
Arg
Asn
Glu
Pro
Thr
945
Ser

Arg

Glu

Thr
690
Tyr
Leu
Ser
Leu
Ile
770
Gly
Lys
Leu
Ile
Tyr
850
Phe
Phe
Phe
Arg
Lys
930
Lys
Gly

Lys

Cys

675
Tyr

Ala

Ser

Ala

Leu

755

Phe

Ala

Met

Leu

His

835

Pro

Arg

Ala

Glu

Met

915

His

Val

Asp

Val

Phe
995

Phe

Asp

Asp

Asp

Ser

740

Lys

Phe

Ser

Asp

Arg

820

Leu

Phe

Ile

Trp

Lys

900

Thr

Ser

Lys

Gln

Thr

980
Asp

Asp

Asp

Leu

Ile

725

Met

Ala

Asp

Gln

Gly

805

Lys

Gly

Leu

Pro

Met

885

Val

Asn

Leu

Tyr

Lys

965

Val

Ser

Leu

Asp

Phe

710

Leu

Ile

Leu

Gln

Glu

790

Thr

Gln

Glu

Lys

Tyr

870

Thr

Val

Phe

Leu

Val

950

Lys

Lys

Val

Ala
Leu
695
Leu
Arg
Lys
Val
Ser
775
Glu
Glu
Arg
Leu
Asp

855
Tyr

Asp

Asp

Tyr

935

Thr

Ala

Gln

Glu

Glu Asp Thr Lys

680
Asp Asn

Ala Ala

Val Asn

Leu Tyr
745

Arg Gln

760

Lys Asn

Phe Tyr

Glu Leu

Thr Phe
825

His Ala

840

Asn Arg

Val Gly

Lys Ser

Lys Gly
905

Lys Asn

920

Glu Tyr

Glu Gly

Ile Val

Leu Lys
985

Ile Ser

1000

36

Leu
Lys
Thr
730
Asp
Gln
Gly
Lys
Leu
810
Asp
Ile
Glu
Pro
Glu
890
Ala
Leu
Phe
Met
Asp
970

Glu

Gly

Leu
Asn
715
Glu
Glu
Leu
Tyr
Phe
795
Val
Asn
Leu
Lys
Leu
875
Glu
Ser
Pro
Thr
Arg
955
Leu

Asp

Val

Leu

Ala

700

Leu

Ile

His

Pro

Ala

780

Ile

Lys

Gly

Arg

Ile

860

Ala

Thr

Ala

Asn

Val

940

Lys

Leu

Tyr

Glu

Gln

685

Gln

Ser

Thr

His

Glu

765

Gly

Lys

Leu

Ile

Arg

845

Glu

Arg

Ile

Gln

Glu

925

Tyr

Pro

Phe

Phe

Asp
1005

Leu

Ile

Asp

Gln
750
Lys
Tyr
Pro
Asn
Ile
830
Gln
Lys
Gly
Thr
Ser
910
Lys
Asn
Ala
Lys
Lys

990
Arg

Ser

Gly

Ala

Ala

735

Asp

Tyr

Ile

Ile

Arg

815

Pro

Glu

Ile

Asn

Pro

895

Phe

Val

Glu

Phe

Thr

975

Lys

Phe

Lys

Asp

Ile

720

Pro

Leu

Lys

Asp

Leu

800

Glu

His

Asp

Leu

Ser

880

Ile

Leu

Leu

Leu

960

Asn

Ile

Asn
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[0966]
[0967]
[0968]
[0969]
[0970]
[0971]
[0972]
[0973]
[0974]
[0975]
[0976]
[0977]
[0978]
[0979]
[0980]
[0981]
[0982]
[0983]
[0984]
[0985]
[0986]
[0987]
[0988]
[0989]
[0990]
[0991]
[0992]
[0993]
[0994]
[0995]
[0996]
[0997]
[0998]
[0999]
[1000]
[1001]
[1002]
[1003]
[1004]
[1005]
[1006]
[1007]

Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys
1010 1015 1020
Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val
1025 1030 1035 1040
Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu
1045 1050 1055
Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys
1060 1065 1070
Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn
1075 1080 1085
Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys
1090 1095 1100
Ser Asp Gly Phe Ala Asn Arg Asn Phe Ile Gln Leu Ile His Asp Asp
1105 1110 1115 1120
Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln
1125 1130 1135
Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala
1140 1145 1150
Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val
1155 1160 1165
Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala
1170 1175 1180
Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg
1185 1190 1195 1200
Met Lys Arg Ile Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu
1205 1210 1215
Lys Glu His Pro Val Glu Asn Thr Gln Leu GIn Asn Glu Lys Leu Tyr
1220 1225 1230
Leu Tyr Tyr Leu Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu
1235 1240 1245
Asp Ile Asn Arg Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln
1250 1255 1260
Ser Phe Leu Lys Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser
1265 1270 1275 1280
Asp Lys Asn Arg Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val
1285 1290 1295
Lys Lys Met Lys Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile
1300 1305 1310
Thr Gln Arg Lys Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu
1315 1320 1325
Ser Glu Leu Asp Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr
1330 1335 1340
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[1008]
[1009]
[1010]
[1011]
[1012]
[1013]
[1014]
[1015]
[1016]
[1017]
[1018]
[1019]
[1020]
[1021]
[1022]
[1023]
[1024]
[1025]
[1026]
[1027]
[1028]
[1029]
[1030]
[1031]
[1032]
[1033]
[1034]
[1035]
[1036]
[1037]
[1038]
[1039]
[1040]
[1041]
[1042]
[1043]
[1044]
[1045]
[1046]
[1047]
[1048]
[1049]

Arg Gln Ile Thr Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn
1345 1350 1355 1360
Thr Lys Tyr Asp Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile
1365 1370 1375
Thr Leu Lys Ser Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe
1380 1385 1390
Tyr Lys Val Arg Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr
1395 1400 1405
Leu Asn Ala Val Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu
1410 1415 1420
Glu Ser Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys
1425 1430 1435 1440
Met Ile Ala Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr
1445 1450 1455
Phe Phe Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu
1460 1465 1470
Ala Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu
1475 1480 1485
Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val Arg
1490 1495 1500
Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr Glu Val
1505 1510 1515 1520
Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys Arg Asn Ser
1525 1530 1535
Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro Lys Lys Tyr Gly
1540 1545 1550
Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val Leu Val Val Ala Lys
1555 1560 1565
Val Glu Lys Gly Lys Ser Lys Lys Leu Lys Ser Val Lys Glu Leu Leu
1570 1575 1580
Gly Ile Thr Ile Met Glu Arg Ser Ser Phe Glu Lys Asn Pro Ile Asp
1585 1590 1595 1600
Phe Leu Glu Ala Lys Gly Tyr Lys Glu Val Lys Lys Asp Leu Ile Ile
1605 1610 1615
Lys Leu Pro Lys Tyr Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys Arg
1620 1625 1630
Met Leu Ala Ser Ala Gly Val Leu Gln Lys Gly Asn Glu Leu Ala Leu
1635 1640 1645
Pro Ser Lys Tyr Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys
1650 1655 1660
Leu Lys Gly Ser Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu
1665 1670 1675 1680
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[1050]
[1051]
[1052]
[1053]
[1054]
[1055]
[1056]
[1057]
[1058]
[1059]
[1060]
[1061]
[1062]
[1063]
[1064]
[1065]

Gln His Lys His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe
1685 1690 1695
Ser Lys Arg Val Ile Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser
1700 1705 1710
Ala Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn
1715 1720 1725
Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala Phe
1730 1735 1740
Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser Thr Lys
1745 1750 1755 1760
Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr Gly Leu Tyr
1765 1770 1775
Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp Ser Gly Gly Ser
1780 1785 1790
Pro Lys Lys Lys Arg Lys Val
1795
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pCMV

bpNLS  ecTadA(WT)  XTEN

ecTadA* XTEN

xsitc12
GCAGACGGCAGTCACTAGGGGGC

BPNLS-xABE

xsilcl3
GTCGCAGGACAGCTTTICCTAGA

xsitcl4
GGGAAGCTGGGTGAATGGAGCGA

xsilcl6
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a b Ap7b-27
AlpTb-27 seRNA ATTACCCATGGCGTCCCCAGGGT
ApTh27  GTTIGACAAGACTGGCACCATTACCCATGGCGTCCCCAGGGTCATGE ek eererieiirenen
[ECRCEEEEET TP ey
CAAACTGTTCTGACCGTGGTAATGGGTACCGCAGGGGTCCCAGTACG -
i s/\/Wva\A/J\/\/\
TI()%;A ATTBCCCATEGE6CBTCCECCAGSBS T
Ap7b27mut - GITTGACAAGACTGGCACCATTGCCCATGGCGTCCCCAGGGTCATGE P
[ECCPELEEREE LR PR LT m /\/\ ;v
CAAACTGTTCTGACCGTGGTAACGGGTACCGCAGGGGTCCCAGTACG VAN /\/\[\/\/\ I\
Alp7b-27-mut-Corretion sgRNA *
v AtpTb-16 sgRNA d - Atp7b-16 ‘
AtpTb-16  TGTGGACGTGGTTCTGATCACGGGGGACAACCGGAAGACAGCC GETA'CEACC’SGGGSES?SAA‘{\EGGG&E?A
FEOLDELEPTEEC Rty )
ACACCTGCACCAAGACTAGTGCCCCCTGTTGGCC TTCTGTCGG i
P AMAANA AR
T]zz()M GATTATGGG6GGACAAC CGGAAGA
AtpTb-16mul  TGTGGACGTGGTTCTGATC ALGGGGGACAACCGGAAGACAGCC Wit

ACACCTGCACCAAGACTAGTACCCCCTGTTGGCCTTCTGTC GG
Atp7b-16-mu(-Corretion sgRNA
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AtpTb-27
ATTACCCATGGCGICCCCAGOGT

ATTACCCATGEG6CGE6TCCCCAGGEG T

W \/\ﬂ /m ﬁ/\w JW\MJ

Mutation o f | ,
f V" \' “" \A"V V \/\ \/\/\/ \/\\‘h\ﬂ L/\/ v\f\ V\A/\ /“"E
*

Atp7b-27-mut-Corretion
ATGGGTAATGGTGCCAGTCITGT

AT TBCCCATGGBCG TCCCCAGGG T

Correction i \
A hasainttnalna
*

Ap7b-16
GATCACGGGGGACAACCGGAAGA

C GAT CA CGGGGGACAACCGGAAGA

/\m P s AAAAR,

A GGGGGACAAC CGGAAGA

Mutation

Atp7b-16-mut-Corretion
GTCCCCCGTGATCAGAACCACGT

G A ATGGGGGACAACCBGAAGA

AANAMAMANNA A,
*

Correction

K4
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