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L. — PR B PHRE 1S R 05 00 /N RO 7 vk, A AEAE T, A 36 « 78 /N RS2 B IS 34
i) FH VR A S A0 S AR B VS ANSEQ 1D NO: 11 FF iR A% EF B2 T 41 i 7 [ R AN Ak Ak LA &2
BEMeCP22E RI TSSIX A 4NSEQ 1D NO: 24 i 1) T ik gRNAZK 1k , 13 21 H FAE i ZRB 5 114 /)N
BB, Horb, Bk () FR Ak 28044085 A JSDNMT 3L AIDNMT A Ak T g 4 it & 1] d Cas 9 Fr BN
Uit o

2. QBRI EL SR LRI I (1) R S 1 DA 1 SR B i 1) /N BRSS9 v, HURRAEAE T, BT iR )
FEAL B AR I N YEDNMT 3L AIDNMT 3A ) {4k D e 380 42 28 dCas 98 I N T il o

3. UBUR B SR LRI (1) KA 2 PR 1 R B i 1) /N RS B 1 O v, JLARRAEAE T, BT I () 4
M| MeCP2J PR TSSIX 1) gRNAZR A4 5 28 /b — 2K B [n) Me CP2 A& [RI R A7 R gRNA Y B

4 BRI B SR BT IR B AE g 1 PAVIE i SR B AS /N BROBE R 5 v, FURREAE T, BriR A
f H PAE 1S 2R 05 1 /N BRI (1) J VA A 4 - 75 /N BROS2RG OIS SR FE VR A S5 A S B R
FESTUNSEQ 1D NO: 14FTiR % BR JF 41 BT 7~ 1) R B2 A0S R 28k Ak DA % A (] Me CP2 25 (R TSSIX
[FIUWISEQ 1D NO: 24 FriR i ] 1A gRNAZAA , 75 21| [ PFAE 1 23 5 A5 1 /N B R FEABE Y, o, P
TR T R A ) R A4 T 9 AR HE A B AR TR DNMT 3 A Ak v MR A i 75 381

5. BRI B SR 1 2R A AT — TR IR A A8 2 I PARE 0% R B A 1 /N BROSE RS (1) 92 , SLARR AR A
T, BT I R S 1 25 11 20 - 80ng /1] HH JE 4 3 A 1 HR A 06} FE 34k, 5-50ng /1 L[]
MeCP23 K| TSS[X 1) gRNAZRAA

6. AR EE R 1 B A AT — TR IR B AA 28 ) A U 2R B A3 11 /0 BRABE 28 (1) 7 V2 7 SE I AR
A B AR AT AR S 4 B R 3 TP 9 R R A 7 R A R DR ) s e R R R A

T AR EE SR 1 B A AT — TR IR 1 AL 28 A 1 2R B A1 /N BROABE L 119 7 V278 FH T
FMeCP2A7 i e 5 FY 240 51 A2 AT ASDI) /N BR R AR HH (1) R
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—ME B ARES REERA/ NRARBI A

BRARGE

(00011 A W Be—Fh/N B A PO ASE R St PR AR IR SR, Jig 28U 2k R 4 40, B
RIS K BET-CRISPR A G5 W B FE M MRt & , JF 45 & IR IR B 30 36 SR BE4T £E A MeCP2
S PRI 7 P A SR AL S ] PADRE TS 2R P B 11 /N B AR 7R 2 5 R[] I 13 T P AU R A s R L
il i PR A 7 S R R S e S i 51 ) 2 BRAR S AR A /N RS R, R AR TR M2 1
H SRR .

ERREA

[0002] HMIAETE R[EHS (Autism spectrum disorders,ASD) f& —2RE J:HZ IR , 5
W 1 1.5% WA JLEE - ASD R 3 A #EACRRAG , £ P8R B B2 ZRRAT S RE IR - ASDAT A1 8 ) gt
A& IR 2 ATl R 57 0 o B i 400/ 225 (R B IE BH S5 ASDA 5% o SR , IRL7E 58 A T 1) 225 (R R A g
FER ZHURIASDIR A T BAIE A, RIS, Rt 22 £ 30E 45 2 B B3 DR 25 72 AS DI 2 9 1 A o e
) B 00 17 59U B PSS LT 58 4R R RO JE R 28 5 5145 L L (EL 7 )
XA BB 2 T ASDIR B A, PR AN AIMAE: 75 R AR 2 T I R i i RE A IR K 22 57, IX e & LR
R 7 AR AL R 2 (R 2%) 7T RS AEASDHH 2 31 2 4 1 . B3 PR 25 6 AS DY IR £ 7T R £
YE ML R MBI 55, 1 2, DNA R B A0 RN A 8 (1 R 2840 e o S5 s b, ASDI AH R
JEFR, 9 4iMeCP2 , Fnr 1 F1Shank 3% , [{IDNA R 3£k, 53 © 2 FEASDT A rh a3 10.

[0003]  MeCP2%mh5 i) B 34k CpGLs &85 H 2 (methylated CpG-binding protein 2) #& 1] LA
gh 4 b FEAL I CpG Az A I B S A K 7 MeCP2 2R H B ThRE T2 L sk TN AE #5158 (Loss or
gain of function) M RAEN S FHRTTLEE MR H HIE . ASD B 2 18 5 12 Wi A 2 165
5, B, K B IR SRR  IE W FRAT TR L ASDA 1R 533 1) 383 4% (R 25 1) [R] ), BRL7E A ok bk %2
) 48 1 BH A1 i FEASDH B A B A B MeCP2 J5 3l + X ) 7 ¥ v FH 4K FMe CP2
TR 0 3k B AR T L AEASD HUE (A Bz J2 b A 2 S R I , AT FHASDI A FR 4
JEILAE , 955 A A AT DLW %2 BIMeCP22 (R 1) #% s R 4R A7 A1 (transcription start sites,TSS)
DX 3 S v A o SR T , Me CP2 3 AT 1 FH 34k FTASDER Y 2 1] 1 B 42 R SR o8 SR R A iE
B AN ST O 1 IR 23X — H B AR S F Ak 3 5 3500 B PRE /) BRUASE 28 5 0 07 S IRk
A7 R ) R AL

[0004] [ 201 34EFIl FHCRTSPR/ Cas9 85— X X I L S M4 B AT SE R g Lok 1%, 26
YA IX AT R 3 T B TR A7 B . CRISPR/Cas £ 4t A& K VR T 4H 0 Ao 40 1 90 0% R 48
FH RNA A 52 [ W 480 [ 55 S M A% P TR T 91 (M) AL TR N DT 3R 438 5 G I R A e T A 4 K B )
Cas9# [ (SpCas9) i NI iZ - RNAS T (1) Cas IR 1 FH 3 ZEAK FE gRNAFICas 95K [ BT T BX
251, Cas9 5 gRNAKE &9 56 IR M 2- 4B ZE [ protospacerlm i 5k (protospacer-
adjacent motif,PAM) . PAMyS; & {7 M A7 76 T 88 W] P 211157 uiak 3 v. — HE AL &
PAM, DNAXUEEST JT, 55 gRNAELAMEC XS , B Ja A A= D1 o 491 41 SpCas 9l HH RuvC NTHNH L) g 5 72
PAMJF 4] -3¢ 55 — RS DY AN 2 1) s o 2 B8] A U 582« I o W R R AL B 5, 0 WU
Wt R K2 BE ML 2 2R B NI , it BT TR SR HE RS A AR , AT I8 B e b 2 PR 1) H 1 2R



CN 108949831 B ﬁ'ﬁ HH :I:; 2/44 T1

22 UJEIDNATE 14 1 dCas O AR B T S5 gRNAJE LR & W) A4 & R e A% P R I3 1 1) e
dCas9FE H R & — RIFMUE I 7 J5 o LUHCS A S8R AF RS 7 A s MBI TR . 2016
S A S S ARG I FHdCas OHEAT T 1A P AR SN 52 45 A0 AT 25 R 64103 o 3RATT
R LSt 7 3R A

[0005] &% ik

[0006] 1.Woodbury-Smith,M.&Scherer,S.W.Progress in the genetics of autism
spectrum disorder.Dev Med Child Neurol 60,445-451 (2018) .

[0007] 2.Pacchierotti,F.&Spano,M.Environmental Impact on DNA Methylation in
the Germline:State of the Art and Gaps of Knowledge.Biomed Res Int 2015,
123484 (2015) .

[0008] 3.Wong,C.C.et al.Methylomic analysis of monozygotic twins discordant

forautism spectrum disorder and related behavioural traits.Mol Psychiatry 19,
495-503 (2014) .

[0009] 4.Strong,E.et al.Symmetrical Dose-Dependent DNA-Methylation Profiles
inChildren with Deletion or Duplication of 7qll.23.Am J Hum Genet 97,216-27
(2015) .

[0010] 5.Flagoz Yuksel,M.,Yuceturk,B.,Karatas,0.F.,0zen,M.&Dogangun,B.The
altered promoter methylation of oxytocin receptor gene in autism.]
Neurogenet30,280-284 (2016) .

[0011]  6.Zhu,L.et al.Epigenetic dysregulation of SHANK3in brain tissues from
individuals with autism spectrum disorders.Hum Mol Genet 23,1563-78(2014) .
[0012]  7.Nagarajan,R.P,Hogart,A.R.,Gwye,Y. ,Martin,M.R.&LaSalle,J.M.Reduced
MeCP2 expression isfrequent in autism frontal cortex and correlates with
aberrant MECP2 promoter methylation.Epigenetics 1,el-11(2006) .

[0013] 8.Nagarajan,R.P.et al.MECP2promoter methylation and X chromosome
inactivation in autism.Autism Res 1,169-78(2008) .

[0014] 9 .Nichol Edamura,K.&Pearson,C.E.DNA methylation and replication:

[0015] implications for the”deletion hotspot”region of FMRI.HumGenet 118,
301-4 (2005) .

[0016] 10.Stoger,R.,Kajimura,T.M.,Brown,W.T.&Laird,C.D.Epigenetic variation
illustrated by DNA methylation pattems of the fragile-X gene FMRI1.Hum Mol
Genet6,1791-801 (1997) .

[0017] 11.Cong,L.et al.Multiplex genome engineering using CRISPR/Cas
systems.Science 339,819-23(2013) .

[0018] 12.Mali,P.et al.RNA-guided human genome engineering via Cas9.Science
339,823-6 (2013) .

[0019] 13.Liu,X.S.et al.Editing DNA Methylation in the Mammalian Genome.Cell
167,233-247¢17 (2016) .

[0020] 14.Morita,S.et al.Targeted DNA demethylation in vivo using dCas9-
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peptide repeat and scFv-TET1 catalytic domain fusions.Nat Biotechnol 34,1060-
1065 (2016) .

[0021] 15.Vojta,A.et al.Repurposing the CRISPR-Cas9system for targeted DNA
methylation.Nucleic Acids Res 44,5615-28(2016) .

[0022] 16.Xu,X.et al.A CRISPR-based approach for targeted DNA
demethylation.Cell Discov 2,16009 (2016) .

EZRAR

[0023] AU B ) H B A2 FF A8 L e m AL TR, A TR SN AR P e i R 2L
g S AL 3 T UM ASD/N FRAR Y

[0024] Dy 7ak 3| Bk H B, AR IR 7 —Fhie i B PRE 1 R AT /N BRAR Y () TV
HARHEAE T, BLFE < 78 /N B S2 RS ONINE SR P VR I S5 300 5 5 AR B e 3 53 R A 44 DA S B
[FIMeCP23E [RI TSS[X. (% Sk AT 4f [X 35) I gRNAZR A4 , 15 21 5 PIRE B AR BRS04 /N BROBEAY ; Hor, B
) A B AR 5 A dCas9 v BE LA S N IRDNMT 3L FIDNMT 3AfR: AL T g 35K o

[0025] R Hb, B it (9 A 2 A0 4R 08 1 F N JEDNMT 3L ANDNMT 3 AR i £k Th e 3k 82 &
dCas 9% H N K

[0026]  fLifchh , B ik () FE B4k 4 4 J9DNMT3L -DNMT3A-dCas9 i ki .

[0027]  ffRikHh , BTid () AR 7 41 NSEQ 1D NO: 11,

[0028]  fEidktth , Ffradt (1) #E ) Me CP2 2 K] TSSIX 1) gRNAZR AR 75 7 2 2 — % I [ Me CP2 2 [K|
Ffr R gRNA R B .

[0029]  fpidktth, Firadt (1) #4) 4 PADRE T 2R 15 114 /0N BRRE Y [19) 7 V20 B0 4 « 7 /N BR 528 BRI
HHA FH A S0 A S A 0 S 3 S PR A o] R A DA B BB [ Me CP 2228 [RI TSS X 1] gRNAZK 14,
133 B PARE B ZR A 00 /N RO RS RS, o rp, BT I (0 FR A o) R i e b R A% PR Ak A4
[FIDNMT A M AL I P A i 45 3]

[0030]  BEARIZEMHE, BT IR Y HF 340 % R 244 9 DNMT 3L - DNMT3Amu t -dCas9 i fii

[0031]  BEfRidktth, i 1) H 240 0 BRER AR 1) 7 19 SEQ 1D NO14.

[0032]  E e th , BT 3k A S AR B A 46 A4 20 - 80ng /1] H Ak 8 AR B FRY A o) R 244
5-50ng /1 ¥ [ MeCP23& K TSSIX [t gRNAZ 12

[0033]  FE R adeth , it B S GV 5 B 2% A 9 50ng /] H R Ak A8 A B AN 0 R A
25ng /11 #E 1] MeCP2FE K TSS[X i g RNAZK 145 .

[0034] AU BHILIRAL 7 — M Bk E A, HURFEAE T, & F dCas9 fr BEBA S N JEDNMT3LAN
DNMT3AMEA DI HESH

[0035]  ffRidkHh , BTad i) R S AL AAR ) 7 41 9SEQ 1D NO: 11,

[0036] A BHIAHR AL T — Fi B b ) R B, LR AR AR T, ok AR F B Ak AR 1)
DNMT3AfE AT PR A7 s 45 21, BT iR 1 Y 34k 3 5 dCas9 Fr B LA A N JEDNMT 3L ADNMT 3A ff
T RE

[0037] AR ik Hh , BTad ) FF B A BRI 7 512 SEQ 1D NO: 14,

[0038] AR BHILFRAL T —FhEi R &, HAFAELE T, B 46 IR (1) R0 2k R A gRNAZR A o
[0039]  ARIEHN , BTk 1) gRNAZR A4 A 3B I Me CP23E R TSSIX. (s i AT 441X 35) (1) gRNAZR A4

=i
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[0040] ik b , BT id () $E ] MeCP2IE (R TSSIX. (% it i [X 350) 1) gRNAZR AR 1) /5 51 9 SEQ 1D
NO:24.

[0041] ik Hh , Tk M BRAR L A IE B kR it FE 364k o HE B A

[0042] A B IR FRAL 1 b0 1 FR A B B R R A ) R A T FH T ) A A o S R 2
A FT 20 A 2 0 2

[0043] A IR FRAIL 113 1 FR A AR B R R A 6] FE B 7 SIC I A 1 241 i R A7 s
S IR FR A T R S R DR R S AN R AL S XS Th e A s v 1) 8

[0044] AU BHIRFRAL T —FPai i &R, FLARRIELE T, FLAL 4L 1 R LA R Ak B R A ) T 2
R, BT ) B AL 3R AR5 G dCas 9 F BE LA S A JEDNMTSLAIDNMT SAME AL THRE Ik , AT i i) B S 4L
Xof PR A Tk 9 AR FR A AR IR DNMT 3 A Ak v M A pi 75 381

[0045] Ak BHIEHRAL T —Fhiag g /N AR B 1) 7 v, AR AETE T, 046 « 76 /1N BRS2 RS BN 3
R FH I i S A e e A B S 3 B i PR L B Rk DA B gRNAZR R, 753 31 /NBR B2 o, T i
1) 5 pi FE A B B dCas9 1 BE

[0046]  ffLidthy , Ffradk ) S Aty o8 1) 2% A1 2920 - 80ng /n 1 5E sl H AL 844, 5-50ng/n1 gRNA
AR

[0047]  FEARIEHN , BTk K B A 5 00 25 14 A 50ng /nl E 55 H ZE AL B4, 25ng/nl gRNAZK
(NS

[0048]  flidkHh , FTidk 1) gRNAZR A4 9 HE [ Me CP 24 57 55, (1)) gRNA

[0049] AU BHIGHEAE T IR B R /N R R I 7 VA AR F T R iEEMe CP2/407 i i 5 Y 364k 5
ST ASDIFT /INER RS, FH b 2 S 2 R PR Ak S5 5 S /N BROBE A R , FH T L L A 236
IR R B T AR Hp R R S T 5 2 ) A IR 25 AR P /0 BB e ) 97

[0050] Ak BHIEFRAL T —FhsE LR M 2 A AL O v AR AETE T, B4 - R ARG 2
TR S A PR 2 e S e R A BT R R, T PR AT TR R A 1 S 5 | PR 4
[0051] Ak BHFRAE T — 7 ks 5 H R T2 R FZ T RS T MeCP2 )5 8 7 X H
B 51 H AE R /N RAR T

[0052] Ak B FHdCas9 [ fil A AU B 2L 4% BE IEDNMT 3A S FL L ARDNMT3L AR (1 5 75/
2K UM ESE 3 38 sk R P VR G 5 10 S 1 R S 3 S DNMT 3L - DNMT3A - dCas 9% A4 FH AL [1] Me CP2
FEKITSSIX ft) gRNA , BEAUASDIG A , #J % T MeCP2H FE AL 4% St T 5 S BRI ASD /S BR A
[0053] I AL, AR BHHIA 28R A2

[0054] 1, A B 5 m FE B4 A4, mT DAAG 5 SIS 4 B A 1 67 st e S 1 PR 4

[0055] 2, Ak B 5 mi FE B4 A4, mT DAAE 250 S 30 /0N BR AR P 90 S 5 A e 1) R A

[0056] 3, A B I 2 o FH S Ak B A0 LA e v AF A, PRGBSI

[0057] 4,7 B IMeCP2 FE 34k, S S AT AIASD /N BRASRL , B LA BOREADLAS DI A FTREIR o
[0058] 5,7 & B IMeCP2 H 34k 57 51 #Z A ASD /N SR AR AL AT DL AT 24 2 BEDNA B B4k XF ASD
FEAE B A FIUES .

4 &35 BA
[0059] &1 ADNMT3L-DNMT3A-dCas9FI5U6 - gRNAM 7~ 2= I
[0060]  [&|2 )9DNMT3L-DNMT3A-dCas9TENeuro- 2a 2 il H () 2 4 &5

6
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[0061]  (a) SR 58 9% 78 B PCRAG MIN2a 4 il -hMeCP2 1) ik & ;
[0062]  (b) MeCP23E mi F AL MV At PR A h I 7 &5

[0063] &3 MeCP2TSSIX B 1 ) gRNAF AL B 7 it P % 8k [ i 1 485
[0064] (a) gRNATETSSIX FT R &

[0065]  (b) TTEN1M 1) 45

[0066]  (c) Sangerill P4k

[0067]  [&|4)9DNMT3L-DNMT3A-dCas9TENeuro- 2a 2 il H 2w J5 (1) Fid S8 2087 1) 49 M7 &5
[0068]  (a) fAj 4k 25 ViR £k FH SEAL I (RRBS) AR 2 [8] AH M 43 #7145
[0069]  (b) Al 2 I CpG Az £ H AL 7K~ 1

[0070] () Z& 5 P B4 IX 45 P 350 R b /K P 5 2R

[0071]  (d) 22 7 H 24 X 3 B A0 1 70 b 45 2R

[0072] (o) V& AE N ARAL i H FEAL KT 5

[0073] &5 DNMT3L-DNMT3A-dCas97E /N A A R JE 4k 45

[0074]  (a) HH AL/ FRMeCP2 Y FEAL EE 141

[0075]  (b) MeCP2E i HY 24 MV At R 3k Wl /> &

[0076]  [&]6 J9MeCP2TSSIX A7 mi s 5t F HE AL /N B Me CP2 R ik B AR
[0077] 7 MeCP2TSSIX A7 s i FH Ak /INBR LA ASDAT R 2 o
[0078]  (a) =4H<L5e (B =) 45

[0079]  (b) AR5 (M Bt =) &5

[0080]  (c) W™ 75 in &b

[0081]  (d) T Besiingl R

[0082] (o) Ml B 5L IR 45 R 5

[0083]  (f) & EsLish

[0084] () HrmiA ik sL e &5

[0085]  (h) f Wt ek Aok 52 A s S 4

B A

[0086] a1 I~ e a2 it 451 Xof A i BH A — AP R 0 B o o R a (4) I Ttk 9] AN FH 130 BH A B
[RVREAIE , AN BRI PR S A BH o At N — 8 3 4% Jo 5 48 B o5t 8 A K BH B OR APV L A o STt 457
AVEB )R )R A A 2 AT IR T I W S RAT o R TE AR B SR TV, 4 R R Ak A
BT R AR B 7 VR S

[0087] Syt fi1

[0088]  1.jE miH Ak JR G5 UKL 1) #4

[0089]  ¥&itIE[A) 5|4 A Nhe IEg VA7 55 2 1 5bp B 48 4k 44 7] Y5 B GGGAGACCCAAGCTGGCTAG
CACCATGGGACCTAAGAAAAAGAGGAAGGTGGCGGCCGCTGGCGGCAGCATGTTCGAAACCGTGCCTGTG (SEQ 1D
NO:1) , [ I 51 ¥4 15bp Al 5B CCTCTTCTCAGCTGGGTGGCTGCCGCGGGGCACTAGTCCGCTGCTGAA
GCTGCGCCCGCTGCTTGAAAAATACTTGAAATATTCT (SEQ ID NO:2) , J7ZK 5 fiff 25 10uM. {58 FH 7% M %%
R BB A & (Vazyme , p501-d2) 4 AN JEDNMT3L cDNA CRIE N & % 56 57 &
(Takara,DRRO36A) [ #4355 3815, AR S : 1ng/ul) o B3t 1E 7] 514 CCAGCTGAGAAGAGGAAGCCC
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(SEQ ID NO:3) , v 5|40 A 15bpEl Y5 B TAGAGTATTTCTTGTCGCTCTCGGGGGTGGCGCTCTCGCT
GGTACCGGGGGTCTCGCTGCCGCT (SEQ 1D NO:4) , H7ZK ¥4 fif 22 10uM. A FH v M 4% = {7 B i k51 &
(Vazyme,p501-d2) §" 3 A JEDNMT3A cDNA CGRIE A FH [ i sk 71 & (Takara , DRRO36A) f2 4%
SRR BIGRFE : Ing/nl) o RIFGFARZR, 7 HG SAPCR B S5 A4 U0 R s -

7K 2 10pl

[0090] RMNAKR 10pl < 2 ul

& RNA 500 ng

[0091]  PCRJx W26 :37°C15min----- 85°C5S----- 4°Chold. M RNAHTrizol #EEYHEK 293
41 (ATCC,CRL-12108) £33,

77K 20 pl

2xbuffer 25 ul

dNTP 1l
[0092] RMAAZ Soul < ForE14 1l
Rev 5|4 1pl
cDNA 4R 1 ul

\ T (R EL A 1ul

(1 cycle {9S°C 5min
95C 308
PCR #&/¥ {30 cycles { 62°C  30S
[0093]
72°C  Imin
( 1cycle {72"0 5min
[0094] 4°C o0

[0095]  PCRY™ 1 p~#) 4 i@ i AxyPrep PCR Clean-upifif|&r (Axygen, AP-PCR-5006) 4fifk =]
g

[0096]  DL1ugfipST1374-Cas9-N-NLS-flag-1linker#ifk (Addgene ID:44758) A
NheI (NEB,R0131S) ,buffer A10xCutsmart buffer (NEB,B7200S) {EEF]37 CHE & 1h. K1)
EARWT

[ KHhE 50 pl

HERFBUEMA  1pg
YA R \ 10xCutsmart buffer 5 pl

\ Nhel f§ 1l

[0098] [V~ FHAxyPrep DNA&ER: RIS T (Axygen, AP-GX-250G) 2lifk[RIIA
(00991  PCRI=IW ¥ Al U =W Wi & 5 A 450 & (Vazyme , C215-02) #4 i #44,

8

[0097]
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HABRUWT

[ KFhZ 10 pl
BB 1 (DNMT3L) 50ng
HEHFEB 2 (DNMT3A) 50ng

[0100] {
BEHKR =R 50 ng
5xCE MultiS buffer 2l
\ Exnase MultiS 1l

[0101] SR/ MR K B AR RICT37 CHEE 30-60min, F AL iR , & Sangerill 7715 3
EHARIpSt1374-N-NLS-DNMT3L-L-DNMT3A-L-cas9-NLS i ki .

[0102] &1t 1E 4] 51 #IGGACTGGCTATCGGGACAAACTCCGTTGGCTG (SEQ ID NO:5) , ) [f] 5144
CCCGATAGCCAGTCCAATAGAGTATTTCTTG (SEQ 1D NO:6) , J7K ¥ fif 25 10uM . {5 FH i e 4% f 2848
A& (Vazyme ,C214-01) FEAEDI0ALL & o B 11 1E 1] 51 4CGTGGACGCTATTGTTCCACAGTCCTTCC
TCAA (SEQ ID:7) , 2 |f] 51 #ACAATAGCGTCCACGTCATAATCGGACAGCCG (SEQ 1D:8) , /KA fiR &
10M . {5 FH 7 ME 2% 55 R AR R ) (Vazyme ,C214-01) FEARHS40ANT 5 . Wit IE [7] 51 #)GATAAGG
CCCGCGGTAAGTCTGACAATGTTCC (SEQ 1D:9) , & [A] 5] #JCCGCGGGCCTTATCGGATCTGGTCAGCACCTT
GTT (SEQ ID:10) , MN7K A 22 10uM. {58 A T ME % mi RAZ G & (Vazyme ,C214-01) FEAFH863A
AL o B R

r K F20ul

2xMax buffer 25 pl
dNTP 1l
[0103]  RVAEZR 50ul < For 5|4 1l
Rev 514 1 ul
BAR 1 ng/pl 1l
\ EREE 1w

[ 1 cycle {95°C 5min

95C 308

0104] R 2% {30 cycles  60°C 308
72C  4min

\ 1cycle [72°C  S5min

e <

[0105]  PCRZERL)G , JHEATH H47=#Dpn T (NEB,RO176S) JH4Y , 2255 B S AL BbR TR , J A
RUR
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il Vast /| 50 ul
R AE & SOpl{DpnI 1 ul

[0107] ¥ MR RE T37TCHFE 1-2h. 2 5T B4 S % (Vazyme,C215-01/02) , Jx NAA
EYIRNE

[0106]

K 210
R NAKZR 50ul 5xCE II buffer 2l

101081 Dpn I VH4L™=4)  50-400 ng
_ Exnase Il 1 pl

[0109]  EE4 jx MR K B AR RICT37 CHEE 30-60min, F AL iR , & Sangerill 7715 3
IERfpSt1374-N-NLS-DNMT3L-L-DNMT3A-L-dcas9-NLS Fi ki () HKDNMT3L-DNMT3A-dCas9 /5
ki), FEAIAE B 5% 7 FI12SEQ ID NO:11.
[0110] ¥ it IE[A] 514GCAGTCCCTCCAATGACCTCTCCATCGTCAACCCTGCTCG (SEQ ID NO:12) , %
If1] 5| W TCATTGGAGGGACTGCCCCCAATCACCAGATCGAAT (SEQ ID NO:13) , 7KV fiF 25 10uM. 15
T ME R &L (Vazyme , C214-01) FEAEDNMT3AMEEAL I PR A o S AR 40T

r K % 50 pl

2xMax buffer 25 pl
dNTP 1ul
[0111]  RRAEZR 50ul < For 314 1 ul
Rev 5|#) 1ul
PR 1 ng/pl 1 pl
N EREE 1w

(1 cycle {95"0 Smin
95°C 308
PCR F&FF { 30 cycles{ 60C  30S
[0112]
72°C  4min
( 1cycle {?2°C 5min
4C 0
[0113]  PCRZERLSE , HEATH 34/ #Dpn T4 , 255 F R AU B ook , S AR R4
¥ 1= 50 ul
[0114]
A& Z 50ul | Dpnl 1l

[0115] WPk RE T37TCE1-2h. 2 JGHHTEA RN, R WAKZITT

10
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r K 210 pl

R NAEZR 50pl 5xCE 11 buffer 2 ul
otel Dpn I JE4LFZY  50-400 ng
Exnase II 1 pl

[0117]  EE2H jx N BI AH EE AR RT37 C g A 30-60min, # AL ERAR , £ Sanger I 745 2
IERiR pSt1374-N-NLS-DNMT3L-L-DNMT3Amut -L-dCas9-NLS i (X FXDNMT3L-DNMT3Amut -
dCas9Jiikr) , /75145 B UL 5 #1158 SEQ 1D NO: 14,
[0118] &I ESU6E AR 514, Fr B LIk 17) 514 : ATGCGTCTCAACCGCAGGAGTTCCTGTCTGTT
TGTTTTAGAGCTAGAAATAGCAAG (SEQ 1D NO:15) , Bt 1 7] 54ATGCGTCTCGTAAAACACCAGCCT
GTGTGCTGCTGCGGTGTTTCGTCCTTTCCACAAG (SEQ 1D NO:16) , A Bt21E 1] 5| #ATGCGTCTCATTTA
GAGCTAGAAATAGCAAGTTAAAATAAG (SEQ ID NO:17) , A B2 &[] 514 : ATGCGTCTCGGCTCTAAAAC
TCTCTCCGAGAGGAGGGAGCGGTGTTTCGTCCTTTCCACAAG (SEQ ID NO:18) , A B3 1E [ 514 : ATGCG
TCTCAGAGCTAGAAATAGCAAGTTAAAATAAGGC, Fv Bt 3 [ I 514 : ATGCGTCTCGTCTAGCTCTAAAACCGG
CCTTGGCGGTCCCACTCGGTGTTTCGTCCTTTCCACAAG (SEQ 1D NO:19) , FrBt41E 1] 5|4 : ATGCGTCT
CATAGAAATAGCAAGTTAAAATAAGGCTAG (SEQ ID NO:20) , Fr B4 [\ 5% : ATGCGTCTCGAAACCCG
GTGGTGGCTTTCTCCACGGTGTTTCGTCCTTTCCACAAG (SEQ ID NO:21) o {5 FH i M %% i 1 2L ik 77
& (Vazyme,p501-d2) § H# /A pUCS Tkan-T7 - gRNA-U6 (H1 A6 KL R 3 B H I 7 v6 i, B
$K79 F Addgene, 115520) . # A& pUC5Tkan-T7-gRNA-U6 7 #1142 & WL 5% /5 511 % SEQ 1D NO:
233 B4R Z FIPCR S b7 26 E 40 R TS -

r K £ 50 ul

2xMax buffer 25 pl

01191 dNTP 1 ul

<

RMNAKZ 50ul  For 5|4 1 pl

Rev 5|9 1l

B 1ng/pl 1 pl

= PR L 1 pl
[0121]  PCRY ¥4~y 2 i@t AxyPrep PCR Clean-upitifl) & (Axygen, AP-PCR-500G) 4fi{k,[A]
s, 4 Bt . LhpGL3-U6-ccdB-EF la-Puromycin#k A (H 4 R 8 PR 44 HEH R 7 V& 1, B

#3515 H Addgene, 115519) AE 48, TAERRG )2 Hbuffer (NEB,M0202L) FIESP31Hf (Life,
ER0452) fit B V%K &R, K R0

[0120]

11
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K 2 10pl
DNA B % 50ng
HE 50 ng
[0122] <
RMNAKZ 10ul | ESP3Iff 0.5 pl
T4 BB 0.5 pl
\ T4 buffer 1 ul
[0123]  Jx MNFE/F: (37°Chmin----- 16°C10min) *10cycle----- 37°C15min----- 80°C

15min----- 4°Chold .15 2 () P~ B 1n 1 FEAL IR AR , 48 Sanger I 75 3] 1E #i11I pGL3 - 5U6 - gRNA
iR (XCFREU6 - gRNAJSURE) J7 2145 B LB 5% 7 #1132 SEQ ID NO:24.pGL3-U6-ccdB-EFla-
Puromycin/5iki JF 515 B L 3% 5 51)28SEQ ID NO:25.DNMT3L-DNMT3A - dCas9FI5U6 - gRNA[K]
NEEE TR,

[0124] 2. 4HAE PN & sUH J A MeCP22E [A]

[0125]  F| FH_F3d i) R 34k R G5 YeNeuro-2a (N2a) 2, A2 40 T

[0126] 1) Neuro-2adfifift Gk HATCC) 7 7E10emEsFE 1 (Coming ,430167) 1577, K% 7k 3
HNEEF10% G4 1% (HyClone, SV30087) f¥JDMEM (HyClone, SH30243.01) o it F37 ClHEIR 1%
FERAEL TR, R IR AN AR FE N5 %6 o 24N i 25 B iR 2115080 %6 1), 1 3 4% 26 FLAR
[0127]  2) 44 AL A 25 FE 50 %6 I5F, FH 310 96 JiG 4 I35 (1) DMEMES 5 B il , 55972/
IS 5 24 A0 IR A 2 B B A I 34T 37 4% o B P L 1) Jookr & 23 S5l /2 DNMT 3L - DNMT3A - dCas 9 Jifi
i AIDNMT 3L -DNMT3Amut -dCas9 )i ki 2ug , 5U6 - gRNA i ki Lug o K 5 ki 98 N 10001 i Opt i -MEM
(Gibco,11058021) £5F# 3, 55 B 5 H o

[0128]  3)¥6ulfjLipofectamine 2000%% 4R 57 (Thermo,11668019) JE A 100u1fj0pti-
MEME: 773, Fr B 570 B

[0129]  4) ¥ IEA sk Opti-MEMAN AN VR A Lipofectamine 2000/ 0pti-MEM, [Z1E W TR
51, E 200 B

[0130]  5) ¥R AT B S 2000 LA A6 FLAR H .

[0131]  6) B 4s6 /N 5 FI& 45 10 % G 4 L35 A DMEMEE 75 #5 «

[0132] 7)) #4u24/NiH i, FHER MR N 2ug /m1 B Puromycin (InvivoGen,nt-pr-1) {245 34k
T,

[0133]  8) H% GL72/INf JE W AL, 3873 40 B FH oy 07 2 ek HOOKE DRI 4HDNA, 3843 4l Trizol
FREUSRNA

[0134]  FHX[M) ERNA (Takara , RROATA) F4 B ) G454 5 1 I % 3% 9 cDNA, cDNAfH g PCR
BECRAT MIMeCP2 [ F14 & , qPCR 5|41 /7 51 Wb 3% /5 #1138 SEQ 1D:24-27ffr7 (SEQ 1D:26-27
JNGAPDHJE & 5|4, SEQ 1D:28-299MeCP25E & 5|47) - HvEME#E qPCRIA & (Q331-03) il
MeCP2f) 315 . qPCRI MR R U T«

12
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7K 20l

Mix 10 ul

[0135]  RMVAAZR 20l AR 2ul
For 5|#) 1 ul

Rev 5|41 1 pl
[0136] 1y S 47 Fhi 2 753 3] (%) 8 P 2H DNA FH IV R & 6 % A6 70 & (QTAGEN, 59104) HEAT #%
o 2 N AA Z R0 LR

r K % 140 pl
DNA 1 ng
[0137] {
VAR Z 140ul | Bisulfite Mix 85 ul
( DNA Protect Buffer 1 pl
A3k 95°C  5min
[0138]
WE 60°C  25min
PCR ¥ ZH 95°C  5min
HE 60°C  85min
[0139]
A 95°C  Smin
[r=} 60°C 175min
Hold 20°C o0

[0140] %Ak Ji5 () DNA FH IV At PR & 36 % A 57 &0 (QTAGEN, 59104) [RIUAL, BAIRIUL f= 1 7= 41 A
AR , BE4T WA IR Z R PCR (BSP) , PCR 517 51 WL B 3% ¥ 511 SEQ 1D:28-32F7~ (SEQ 1D
NO:309BSP F3iE 5141 ,SEQ ID NO:31ABSP U7 5|41,SEQ 1D NO:329BSP F¥iE 5142, SEQ
ID NO:33ABSP_LiiE51452,SEQ ID NO:34 NBSP FiiE5142) . HlTakara Taqfiff110xbuffer
(Takara,R007B) PCRY™ BEAL s 45 S5 HH JE A0 B4 £ o PCR S AR 22 FIAE 77 W01 R T =

13
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r K 50 pul
10xbuffer Sul
dNTP 3ul

[0141]  RMNAEZR 50ul < For 5|41 1l
Rev 5|4 1 ul

AR 1 ul
\ 0.3 ul
(1 cycle {95 T Smin
95C 308
01421 PCR %%rﬂ?,s cycles{ 60C  30S
72°C 308
\ lcycle [72°C  5min
te »

[0143]  PCR=# FHAxyPrep DNABEZ B R 7 & (Axygen, AP-GX-2506) . [ J5 1 P2 43%
2 NpMD-19T# /A (Takara,6013) W, iE BB BN KB 4lifb JG I PCR Y, STEHKE S, B 5
Solution 1 (Takara,6013) J&& ,vK F5 E 30min)5i51k .

T Bk 0.5 ul
[0144] RMARR 5pl PCR /=4 2 ul
Solution 1 2.5u

[0145] 3% & /D10ANLL B PHME B v B (i Sanger |/, ik & 45 R AMIBSPZE RUNE 27K
[0146]  3.MeCP2TSSIX Fft i1 ) gRNAFK) A7 B 7 2 [ % ik K] S 4 45

[0147] R 1 345 A BH BT FHY) gRNAR B (R G B8 7, 1521 1 455 2% gRNAKT B [ 201 Ik
HAME A RS, oKV fE 2 100uM. F10x buffer 2 (NEB,B7002S) , 514 7K it i,
1B KAk £ 5B K IR A pGL3-U6-sgRNA (Addgene , 51133) #44f#)Bsal (NEB,R0535S) fiff
DINE 5 b, AR 4 S PE g RNA R IR 24K . gRNAFK) 5190 7 51) S gRNA 5] WL 5% 7 411 % SEQ 1D
NO:33-47f7~ (SEQ ID NO:35F1369MeCP2sgRNAL ¥ 1E S BE A1 I BEIR K 514, SEQ ID NO:
3THN38 MeCP2sgRNA2 Y IF S Al I SUEEIR K 514, SEQ ID NO: 394140 AMeCP2sgRNA3 [ IE
Nt R IR K B, SEQ TD NO: 41142 KMeCP2sgRNA4R 1F S5 Fl . S 58538 K 8141,
SEQ ID NO:43F144)MeCP2sgRNAS ] IE SCEE AN s XEEIR K 5147, SEQ 1D NO: 4581494 5N
MeCP2sg1 -5/ )7 51)) o 1B KAk R AFIE KFRJF U1 R B «

14
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(K E 20 pl
BABER | Li#FTI0 9 ul
[0148] {
519 9 ul
( 10x buffer2 2 pl
(95 C 5 min

B KRR [95-85 C 9 Vi
[0149] {
85-25 °C 0.1 Cls

. 4 C o0
[0150] | FHPR 144 ] P BsaTl (NEB,R0535S) %} pGL3-U6-sgRNA (Addgene ,51133) Jii ki i3t
ATHE VI LS 2 2 VE AL gRNAZAA S BB DR R 40 F Fros -

TKAMZ 50 ul
BEUIAR| Bk 1 pg
[0151] {
10xCutsmart buffer 5 pl
Bsal & 1 ul

.

[0152]  PEEUIF=#) FHAxyPrep DNAKERR RIS & (Axygen, AP-GX-2506) o[BI 5 1) P24 i
2 A\ pMD-19T#4K (Takara,6013) H, EBL IR .
[0153]  ¥g4lifb J5IPCR=W), [R T#E AR & , 5 S5Solution 1VEE , VK L B 30min 551k .

T #ifk 0.5 ul
[0154] RMNAKR 5ul PCR =4 2 ul
Solution 1 2.5 ul

[0155]  J%& % /D10 LA b BHM: 3 5w B i Sanger ] /7

[0156]  MeCP2TSSIX Ft FHgRNAY)HFI R Z an & 3 7 , it FHPCR 5140 %71 WL Bf 5% 7 371l 2 SEQ
ID:50-51F17~ (SEQ 1D:50F1514) I NPCRA=4 ) LU A0 Ui 51 4) » B 39 X b Bir FH v 7 %71
90 ] LB S 71 6 SEQ 1D :52-56 (SEQ 1D:52-567%) I &I 3HMeCP2sg1 - 55 L IS B 7R 7 41)
[0157] 4 .MeCP2/)NiR A4 PN Y 34k 2 i

[0158] 1 3Rk1S FH Ak RS EMeCP23E (A I g J5 11 JIE BE 50N L A BH 1) FHRR il PEAR SR
X 35§ FE A0 U 5 (RRBS) X0 FIT 326 19 5 2% g RNAXS S T3 30 Jit 457 e By 75100 bp o [ (1) X 3k it 47 1
A 7K 20 B o RRBS AT DAASE SN 280 13 1A Tl it B 7. i 7 2], e R A 3N s 1) HH A 7K P
B& A FTF(99.7%vs 93.81%,99.55%vs96.13% F13.29%vs 0.16%)  E4F /L PELE R
55 S LM 53 SEQ 1D NO:57-96 (SEQ ID NO:57-644MeCP2sg 1 HIAX 2 Mt AL 5 7
511,SEQ 1D NO:65-728MeCP2sg2 A3 Bt #EAL 55 7 71, 74 -80 MeCP2s g 31X 7 Mt AL 55,
751,81 -88MeCP2s g4 AR Wi SEAL 5T H1], 89-96 MeCP2s g4 AR i FEAL £F H1) o
I, AR B F SR RGBSR

[0159]  5.MeCP2/)Ns A4 Py Y 34k 4

15
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[0160]  FIH “m& sl Ak R G8 BORL ) R 2™ Firidk R Ge i AT IR R o o, el R T

[0161] 1) #BHE4 EC57BL/6BERR J5 5 CE7BL/6HERR A FEAC L - 0. 5K Ji » HURE B i UR A , Ui 46
G OET .

[0162]  2) ¥ ¥k B 50ng/ul I pSt1374-N-NLS-DNMT3L-L-DNMT3AL-dCas9-NLS# 44 (P
pSt1374-N-NLS-DNMT3L-L-DNMT3A-L-dcas9-NLSJ5ik:) F125ng/ul i pGL3 - 5U6 - gRNAZK {4 1]
TRE AT P 2R S N — A iR AR e

[0163]  3) VESJE IR RE 7% TKSOM (Merck, MR- 106-D) H, B8 1E % & & 2 — 403 1 ik A
FERE WA Z2 TCREE SR B O N

[0164]  4) /NRHAEEHITH S

[0165] Py & A7 fihde 15 21 14 B R 2 K] ZH DNA F WP A B & b 4% A i 71 & (QTAGEN, 59104) 34T
Al o I NAR R AN SRR AR

r K £ 140 pl
DNA 1 pg
[0166] <
RMNAKZ 140p] | Bisulfite Mix 85 ul
| DNA Protect Buffer 1 pl
gBidi: 95C  Smin
g 60°C  25min
PCR &R | 2t 95°C  Smin
[0167] { HH 60°C  85min
2 95°C  Smin
] 60°C  175min
 Hold 20C

[0168] Ak, Ji5 () DNA FHV Mt PR & 6 % A 57 &0 (QTAGEN, 59104) [RIUAL, BAIRIWL f= 1 7= 41 A
BEAR , BE4T WA IR Z R PCR (BSP) , PCR 517 31| WL B 3% ¥ 51 SEQ 1D:28-32F7~ (SEQ 1D
NO:309BSP F3iE 5141 ,SEQ ID NO:31ABSP U7 5|41,SEQ 1D NO:329BSP L3542, SEQ
ID NO:33yBSP_F3i#5142,SEQ ID NO:344BSP Fiif5142) - FiTakaraTaql fll10xbuffer
(Takara,R007B) PCRY™ BEAL s 45 S5 Y JE A0 BB £ o PCR S AR 22 FIARE 37 W01 R T

r K 2 50l
10xbuffer 5ul
dNTP 3ul

0169]  RELHF sopl < For3l# 1
Rev 5|9 1 ul
AR 1 ul

\ i 0.3 pul

16
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(lcycle {95C  5min

95°C 30S
PCR &7 {35 cycles § 60°C 30S
[0170]
y iy 308
( 1cycle {72"(3 5min
4°C 00

[0171]  PCR=# FHAxyPrep DNABEZ B R 7 & (Axygen, AP-GX-2506) . [ J5 1 P2 3%
2 NpMD-19T# A (Takara,6013) W, iE BB BN B 4lifb JG K PCR Y, STEHKIE S, B 5
Solution 1 (Takara,6013) J&& ,vK FFE 30min/5iE1k .

T #4k 0.5 ul
[0172] RMAERZR 5pl PCR 4] 2 ul
Solution 1 2.5l

[0173] & & /D104 LA b FH P 55T B i Sanger Il 7 , R IA B 45 FLAIBSPEE B4 IS5 FR . B
5. VR AR 5 /0 B AL I 43 AT o (a) BERR B2 R 2R A0 7K T, Treatment Ay Y BEAL AL,
Control AXF & ; (b) AR AIMe CP2DNAFH JE4k /N R (I DNAFF JE AL A5 20, Treatment A
4, Control X HEA .

[0174]  HX 2B 58 AR K3 A4 5 A 4B, EE L . 5ml BPES o, f AL U573 L
LI 5] T HIPBSPE = IK o 4% Lm 1 243N LOR 1 PMSF (100mM) , #2 5] & oK o (PMSFE
S)E TG I A AT SRR A) o — MR IN400ul FIVR A MR UK 1 30min, S fE 4R 7S
I BRI A R IR RE Bl A J512000xg , 5min, 4°C, B, -80°CAfi A7 . FIHR B HI &
1 #1SDS - PAGEJK , 8OVHL Fe 3043 i, J5 120VHE 6073 B B &f (1) IR F% FEE B PDVE R, 2% A MBI
250A,9053 B 35 B 5 1K 5 5 596 it B 2F 93 A 1/, TBSTIEE S 3K, 4 UK 5- 1043 Bl , MeCP2
(Cell Signaling,3456T) —Hr1:10004 Cik# , 5 — R TBSTELHE 3K , BEIR5- 10508, i (1
5000) F5 % T5 % g Whky o (9 — 47 (ABclonal, AS014 100ul) 5 G0 & 27N, TBSTIEE BE3
U BFIRS 1058l o 1% 7 4 (1 PVDF S R B0 £ (Merck/Mi11ipore, WBKLS0100) S €4, £
TR R IAFEFE o 16 . R AR ST 5 /N B Me CP2 2 35 B AG T4 T o 1 S#AN 348 4 FH BEAL VR,
Control NXtHE/NER

[0175]  6.MeCP2H JE 4L /N B A ASDR Y

[0176]  MeCP2R [ ) /N B EL AT BH S IASDYE IR , B an 4+ A8 B b , 655 MR AT A AEE B SE . N
T WiAMeCP2 F BEAL ) /NER 2 B A SRR , N — R AT 55258 3 1 1 MeCP2 FH B4 /)N
TR AL AT S R WE TR, (a-b) =RSEIR 4 REG IR, (a) =45 Kiphase 21T N4 R,
(b) =AfisKiphase 31T NEER; () B AT NEER; () TFRER BTN R (o) M BRI L
B (6) BRSIGEE A (o) B iR sk Ber 45 A, Ae 3 3% IR A R0 8] A 43 b, Aok
HIE VAR 8] 5 (h) B m i PEAL A1 SRR 25 R, AN B VIR E &, AL A E
VBN b TE = AR 5250, MeCP2 H B4k, /I BRUGT BE A /1N BR R 35820 (R Ml , A0t 1) T 5
LRIV, PAELZNTF0. OLRIP{E /N F-0. 001 s 7EAE B 5256 H , MeCP2 4L /N 2B B 2
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(1) S 2 AT 9, PAE/NT0. 01 7E = 22+ 8 B S B0 , MeCP2 FE B4k /N B 7E 8 A i i) L
X B2 /N R D SRR S BR 2 /N B 2 AR AT N PIE/NT0. 01 7EW 3758 58+, MeCP2 F B4k,
ANBR S B R B kD, 32 B RE SIBEAR, PAE /N T0. 05 5 755 A IR 5 SE 56 AR, MeCP2 FR JE 44 /)N
B R IC 2B T 58, PAE /N T°0. 01 s 76 B i Mk 2 A% 33 S8 (STFP) H , MeCP2 R &4k /s
B R 2 X6k AL EE (Cin) FIE] AT HY (Coc) BRI 1E , 2428 BB JIB& AR, PAE /N T-0. 0L FIP(E /N T
0.001, LA _EFTA 52560 B 7 MeCP2H 3E4L /N iR B A ASDZR A,

[0177] DL BB AR AR Sk B A8 A S 90 1 24 5 AN FH DA BR il A & B, FLAE A A B (1 4
FRE N2 N 5 BT VR AT AT A 04 S5 (7] 5 46 c50dh 55 , 5 R0 B AR A R BH IR AR L2 9

IS |

SEQUENCE LISTING
<110> B#gRHERF
<120>—FPHaEE B FAETE R RS A9/ RUE B Ty ik
<160>96
<170>PatentIn version 3.5

<210> 1

<211>90

<212> DNA

<213> Artificial Sequence

<400> 1
GGGAGACCCAAGCTGGCTAGCACCATGGGACCTAAGAAAAAGAGGAAGG
TGGCGGCCGCTGGCGGCAGCATGTTCGAAACCGTGCCTGTG

[0178] <210>= 2
<211>85

<212> DNA
<213> Artificial Sequence

<400> 2
CCTCTTCTCAGCTGGGTGGCTGCCGCGGGGCACTAGTCCGCTGCTGAAGCT
GCGCCCGCTGCTTGAAAAATACTTGAAATATTCT

<210> 3

<211>21

<212> DNA

<213> Artificial Sequence

<400= 3
CCAGCTGAGAAGAGGAAGCCC

<210> 4

<211>64

<212> DNA

<213> Artificial Sequence

<400> 4
TAGAGTATTTCTTGTCGCTCTCGGGGGTGGCGCTCTCGCTGGTACCGGGGG
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[0179]

F 3l X

TEICGCIGCAGET

<210> 5

<211>32

<212> DNA

<213> Artificial Sequence

<400> 5
GGACTGGCTATCGGGACAAACTCCGTTGGCTG

<210> 6

<211>31

<212> DNA

<213> Artificial Sequence

<400> 6
CCCGATAGCCAGTCCAATAGAGTATTTCTTG

<210> 7

<211>33

<212> DNA

<213> Artificial Sequence

<400> 7
CGTGGACGCTATTGTTCCACAGTCCTTCCTCAA

<Zlir= §

<211>32

<212> DNA

<213> Artificial Sequence

<400> 8
ACAATAGCGTCCACGTCATAATCGGACAGCCG

<210> 9

<211>32

<212> DNA

<213> Artificial Sequence

<400> 9
GATAAGGCCCGCGGTAAGTCTGACAATGTTCC

<210> 10 H863A
<211>35
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F o5l X

<212> DNA
<213> Artificial Sequence

<400> 10
CCGCGGGCCTTATCGGATCTGGTCAGCACCTTGTT

<210> 11

<211> 10818

<212> DNA

<213> Artificial Sequence

<400> 11

gacggatcgggagatctceccgatecectatggtcgactctcagtacaatctgetetgatgecgeatagttaagecagtatetg
ctceetgettgtgtgtiggaggtecgetgagtagtgcgegageaaaatttaagetacaacaaggeaaggettgaccgacaatt
gcatgaagaatctgcttagggttaggegttttgegetgeticgegatgtacgggcecagatatacgegttgacattgattattga
ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatgge
ccgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgttcecatagtaacgecaatagggact
ttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggeagtacatcaagtgtatcatatgecaagtacgece
cctattgacgtcaatgacggtaaatggeccegectggeattatgeccagtacatgaccttatgggactttectacttggeagtac
atctacgtattagtcatcgctattaccatggtgatgeggttttggcagtacatcaatgggegtggatageggtttgactcacgg
ggatttccaagictccaccecattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtegtaac
aactccgccccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataagecagagetctetggetaactaga
gaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggetageaccatgggacctaag
aaaaagaggaaggtggcggecgetggeggcageatgticgaaaccgtgectgtgtggaggagacagecagtcegggtg
ctgtccctttttgaagacatcaagaaagagctgacgagtttggectttttggaaagtggtictgaccegggacaactgaagea
tgtggttgatgtcacagacacagtgaggaaggatgtggaggagtggggacccticgatctigtgtacggegecacacctee
cctgggecacacctgtgaccgtecteccagetggtacctgttccagticcacecggetectgeagtacgeacggeccaagee
aggcagccccaggceccttettctggatgticgtggacaatetggtgctgaacaaggaagacctggacgtcgeatctegette
ctggagatggagccagtcaccatcccagatgtccacggeggatecttgecagaatgetgtecgegtgtggagceaacateee
agccataaggagcagcaggcactgggctetggtttcggaagaagaattgtecectgetggeccagaacaageagageteg
aagctcgcggecaagtggeccaccaagetggtgaagaactgctttetccecctaagagaatatttcaagtatttttcaageag
cgggcgeagettcagecageggactagtgecececgeggeagecacceagetgagaagaggaageccateegggtgetgt
ctetetttgatggaatcgetacagggetectggtgctgaaggacttgggcattcaggtggacegcetacattgecteggaggt
gtgtgaggactccatcacggtgggcatggtgcggeaccaggggaagatcatgtacgteggggacgtecgeagegtecaca
cagaagcatatccaggagtggggcccattcgatctggtgattgggggcagtecctgeaatgacctcteccategtcaaccet
getcgecaagggcectctacgagggceactggecggcetettetttgagttctaccgectectgeatgatgegeggeccaaggag
ggagatgatcgccccttettctggcetetttgagaatgtggtggecatgggegttagtgacaagagggacatctcgegatttet
cgagtccaaccctgtgatgattgatgccaaagaagtgtcagetgeacacagggeccgetacttctggggtaaccttecegg
tatgaacaggccgttggcatccactgtgaatgataagetggagetgecaggagtgtetggageatggceaggatagecaagtt
cagcaaagtgaggaccattactacgaggtcaaactccataaagcagggcaaagaccagcattticctgtcttcatgaatgag
aaagaggacatcttatggtgcactgaaatggaaagggtatttggtitcccagtccactatactgacgtctccaacatgageeg
citggcgaggeagagactgetgggccggteatggagegtgccagtcatccgecacctettcgetecgetgaaggagtattt
tgegtgtgtgageggeagegagacceccggtaccagegagagegecacceccgagagegacaagaaatactetattgg

[0180]
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actggctatcgggacaaactecgtiggetgggccgteataaccgacgagtataaggtgecaageaagaaattcaaggtgct
gggtaatactgaccgcecattcaatcaagaagaacctgatcggageactecetcticgactceggtgaaacegetgaagetact
cggctgaageggaccgeaaggeggagatacaceecgecgeaagaateggatatgttatctgeaagagatcetttageaacg
aaatggctaaggtggacgactcctictttcaccgeetggaagagagcetttctggtggaggaggataagaaacacgagagg
caccctatattcggaaatatcgtggatgaggtggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagetggt
ggacagcaccgataaagcagacctgaggcetcatctatctggeectggetcatatgataaagtttagaggacactttetgate
gagggcgacctgaatcccgataattcegatgtggataaactcticaticaactggtgcagacatataaccaactgticgagga
gaatcccataaacgctictggtgtgeatgccaaggctattetgtecgeteggetgtecaagtcacgeagactggagaatetg
attgcccaactgecaggagaaaagaagaacggectgtttgggaaccteatcgeectgagectgggectgacacctaactte
aagtccaattttgatctggecgaagatgctaaactccagetctccaaggacacctatgacgatgatetggacaacctgeteg
cacagataggcgaccagtacgecgatctetttctggetgctaagaatctctecgacgecattetgetgagegacatacteeg
ggtcaacactgagatcaccaaagcacctctgagegectccatgataaaacgetatgatgaacaccatcaagacctgactct
gctcaaagecctcgtgaggcaacagetgecagagaagtacaaagagatattetticgaccagageaagaatggatatgeeg
gatacatcgatggcggagcatcacaggaagaattttacaagttcatcaaaccaatcetcgagaagatggacggtactgaag
agctgctggtgaagcetgaacagggaggacctgetgaggaageagaggacctttgataatggeteeattceacatcagata
cacctgggagagctgcatgcaatcectccgeaggeaggaggattictatcctttecctgaaggataaccgggagaagataga
gaagatcctgaccttcaggatcccttattacgtcggecctetggetagaggeaacteeegeticgettggatgaccaggaaa
tctgaggagacaattactcctiggaacticgaagaggicgtggataagggcegeaagegeccagteaticatcgaacggatg
accaatticgataagaacctgccaaacgagaaggtectgeccaaacattcactectgtacgagtatttcaccgtetataacga
gctgactaaagtgaagtacgtgaccgagggcatgaggaagectgecttectgteceggagageagaagaaggctategttg
atctgctcticaagactaatagaaaggtgacagtgaagcagetcaaggaggattactttaagaagatcgaatgcetttgactca
gtggaaatctctggegtggaggaccgcetttaatgecagectgggeacttaccatgatetgetgaagataatcaaagacaaa
gatticctcgataatgaggagaacgaggacatectggaagatatcgtgctgacecetgactetgticgaggatagagagatga
tcgaagagcgectgaagacctatgeccatetgtttgacgataaagtcatgaaacagetcaageggeggegetacactgggt
ggggtagactctccaggaaactcataaacggeatccgegacaaacagageggaaagaccateetggatttcetgaaatee
gacggattcgcetaacaggaacttcatgcaactgattcacgatgactctetgacatttaaagaggacatccagaaggeacag
gtgageggtcaaggegacagectgeacgageacategecaacctegetggatcaccegecataaagaagggaatactg
cagacaglcaaggtcgtggacgaactcgtcaaagtgatgggtcggeacaagecagagaatatcgttatcgaaatggecaag
ggagaaccaaaccacccagaagggcecagaagaactctcgggaacggatgaaaagaatcgaagagggaattaaggage
tgggatctcagatactgaaggagcaccctgtggagaatacacagetccagaacgagaaactctacctgtactacetceaga
acgggcgggacatgtacgttgaccaggaactcgacatcaaccggetgtecgattatgacgtggacgcetattgttccacagt
ccttcctcaaagatgactccattgacaacaaggtgetgaccagatcegataaggeccgeggtaagtetgacaatgtteeate
agaagaggtgptcaagaagatgaagaattactggeggeagetectcaacgecaaactgatcacccageggaagtttgaca
atctgactaaggcagaaagaggaggtctgagegaactcgacaaggecggctttattaagaggeaactggtegaaacacg
ccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacgatgagaacgataagetgatcaggg
aagtgaaagtgataactctgaagagcaagcetggtgtetgacticcggaaggactticaattctacaaagttcgegaaataaac
aattaccatcatgctcacgatgectatctcaatgetgtegttggecaccgecctgatcaagaaatacectaaactggagictga
gltcgtgtacggtgactataaagtctacgatgtgaggaagatgatagcaaagtctgagcaagagattggcaaagecaccge
caagtacttcttctactctaatatcatgaatttctttaagactgagataaccctggetaacggegaaatccggaagegeccact
gatcgaaacaaacggagaaacaggagaaatcgtgtgggataaaggcagggacttcgeaactgtgeggaaggtgetgtee
atgccacaagtcaatatcgtgaagaagaccgaagtgeagaccggeggatictcaaaggagagceatcctgecaaagegga
actctgacaagcetgatcgecaggaagaaagattgggacccaaagaagtatggeggtttcgattceectacagtggcettatte
cgttctggtegtggeaaaagtggagaaaggcaagtccaagaaactcaagtctgttaaggagetgeteggaattactattatg
gagagatccagcttcgagaagaatccaatcgatttcetggaagetaagggctataaagaagtgaagaaagatetcatcate
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aaactgcccaagtactctetetttgagetggagaatggtaggaageggatgetggectecgecggagagetgeagaaagg
aaacgagctggctctgecctccaaatacgtgaacttectgtatctggecteccactacgagaaactcaaaggtagecctgaa
gacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatcattgaacagattagcgagttcagea
agcgggttattctggccgatgcaaacctcgataaagtgetgagegeatataataagcacagggacaagecaattcgegaa

caagcagagaatattatccacctctttactctgactaatctgggegetectgetgecttcaagtatttcgatacaactattgaca

ggaagcggtacacctctaccaaagaagttctcgatgecaccctgatacaccagtcaattaccggactgtacgagactcgea
tcgacctgtctcagetcggeggegacggtictcccaagaagaagaggaaagtetegageggtggagetgeaggatagga
attcgggcccticgaaggtaagectatccctaacccteteeteggtetegattetacgegtaccggtcatcatcaccatcacca
ttgagtttaaacccgetgatcagectecgactgtgecttctagttgecagecatetgtigtttgeececteceecegtgecttectiga
ccctggaaggtgecacteccactgtectttcctaataaaatgaggaaattgeatcgceattgtetgagtaggtgteattetattet

geegegtegggtggggeaggacageaagggggaggatigggaagacaatageaggeatgetggggatgegglggge
tctatggcttetgaggeggaaagaaccagetggggctctaggggetatecccacgegecctgtageggegeattaagege
ggcgggtotpotoottacgegecagegtgaccgcetacacttgecagegecctagegecegetectttegetttetteecttect
ttctegecacgticgecggcetticecegtecaagetetaaatcggggeatecctttagggttccgatttagtgetttacggeacct
cgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgecctgatagacggtttttcgecctttgacgtigg

agtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtetattcttttgatttataaggga
ttttggggattticggectattggttaaaaaatgagetgatttaacaaaaatttaacgegaattaattctgtggaatgtgtgtcagtt
agggtotggaaagtccccaggetcceccaggeaggeagaagtatgcaaageatgeatctcaattagtcageaaccaggtgt
ggaaagtcceccaggetecccageaggeagaagtatgcaaageatgceatctcaattagtcageaaccatagteecgeccct

aactccgeccatcecgeccectaactecgeccagtteegeccattetcegecceatggetgactaattttttttatttatgcagag
geegaggecgectetgectetgagetaticcagaagtagtgaggaggcttttitggaggcectaggcettttgcaaaaagetee

cgggagcttgtatatccattttcggatctgatcageacgtgttgacaattaatcatcggeatagtatatcggeatagtataatac

gacaaggtgaggaactaaaccatggccaagectttgtctcaagaagaatccaccetcattgaaagagcaacggcetacaate
aacagcatccccatctctgaagactacagegtcgecagegeagcetetetetagecgacggecgeatcticactggtgtcaatg
tatatcattttactgggggaccttgtgcagaactcgtggtgetgggcactgetgetgetgeggecagetggeaacctgacttgt

atcgtcgecgatcggaaatgagaacaggggcatcttgageccctgeggacggtgtcgacaggtgctictcgatetgeatect
gggatcaaagcgatagtgaaggacagtgatggacagecgacggeagttgggattegtgaattgetgecctetggttatgtg
tgggagggctaageacttcgtggecgaggagecaggactgacacgtgctacgagatttcgaticcaccgecgecttetatga
aaggttggocttcggaatcgtiticcgggacgeeggetggatgatecteccagegeggggatcetcatgetggagticttcgee
caccccaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttticactg
cattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccgtcgacctctagetagagettggegtaatea
tggtcatagetgtttcetgtgtgaaattgttatccgeteacaattccacacaacatacgagecggaageataaagtgtaaagec
tggggtgcctaatgagtgagctaactcacattaattgegttgegeteactgecegcetttccagtcgggaaaccetgtegtgeca
gctgcattaatgaatcggecaacgegeggggagaggcggtttgegtattgggcgcetetteegettectegetcactgacteg
ctgcgeteggtegticggetgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggat
aacgcaggaaagaacatgtgagcaaaaggecagcaaaaggecaggaaccgtaaaaaggecgegtigetggegtttttce
ataggctccgeccccctgacgagceatcacaaaaatcgacgetcaagicagaggtggegaaacccgacaggactataaag
ataccaggcgtttcccectggaagceteectegtgegetetectgttcegaccetgecgcettaccggatacctgteegectttet
cccttcgggaagegtggegcetttctcaatgetcacgetgtaggtatetcagticggtgtaggtegtticgetccaagetggget

gtgtgcacgaaccecccgttcageccgaccgetgegecttatceggtaactategtettgagtccaacccggtaagacacg
acttatcgccactggecagcagecactggtaacaggattagcagagegaggtatgtaggcggtgctacagagttcttgaagt
ggtggcctaactacggctacactagaaggacagtatttggtatctgegcetetgetgaagecagttacctticggaaaaagagtt
ggtagctcttgatccggcaaacaaaccaccgetggtageggtggtttttttgtttgcaageageagattacgcgcagaaaaa
aaggatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtca
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tgagattatcaaaaaggatcticacctagatccttttaaattaaaaatgaagttitaaatcaatctaaagtatatatgagtaaactt

ggtctgacagttaccaatgettaatcagtgaggcacctatetcagegatetgtctatttcgttcatccatagttgectgactecee
gtegtgtagataactacgatacgggagggcttaccatetggecceagtgctgcaatgatacegegagacccacgetcace

ggctecagatttatcagcaataaaccagecagecggaagggccgagegeagaagtggtectgeaactttatccgecteeat
ccagtctattaattgtigccgggaagcetagagtaagtagticgecagttaatagtitgegeaacgttgttgecattgetacagg

catcgtggtgtcacgetegtegtttggtatggcttcattcagetceggttcecaacgatcaaggegagttacatgateccecat
gttgtgcaaaaaageggttagetecticggteetcegategttgtcagaagtaagttggecgeagtgttatcactcatggttat

ggcagcactgcataattctcttactgtcatgeccatcegtaagatgettttctgtgactggtgagtactcaaccaagtcattctga

gaatagtgtatgeggegaccgagttgetcttgeccggegtcaatacgggataataccgegecacatageagaactttaaaa
gtgctecatcattggaaaacgticticggggegaaaactctcaaggatcttaccgetgttgagatccagttcgatgtaacceact
cgtgcacccaactgatcttcageatcttttactitcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgecgeaa

aaaagggaataagggcgacacggaaatgtigaatactcatactcttectttticaatattatigaagceatttatcagggttattgt
ctcatgagcggatacatatttgaatgtatitagaaaaataaacaaataggggticcgegeacatttccccgaaaagtgecace
tgacgtc10818

<210> 12
<211>40
<212> DNA

<213> Artificial Sequence

<400> 12
GCAGTCCCTCCAATGACCTCTCCATCGTCAACCCTGCTCG

<210> 13
<211>36
<212> DNA

<213> Artificial Sequence

<400> 13
TCATTGGAGGGACTGCCCCCAATCACCAGATCGAAT

<210> 14

<211> 10818

<212> DNA

<213> Artificial Sequence

<400> 14

gacggatcgggagatctccegateccctatggtegactetcagtacaatetgetetgatgecgeatagttaagecagtatetg
ctcectgcettgtgtgttggaggtegetgagtagtgegegageaaaatttaagetacaacaaggcaaggcettgaccgacaatt
geatgaagaatctgettagggttaggegtittgegetgeticgegatgtacgggecagatatacgegttgacattgattatiga
ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatgge
ccgecetggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggact
ttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggeagtacatcaagtgtatcatatgecaagtacgece
cctattgacgtcaatgacggtaaatggcecegectggeattatgeccagtacatgaccttatgggactttcetacttggeagtac
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atctacgtattagtcatcgctattaccatggtgatgeggttttggecagtacatcaatgggegtggatageggtttgactcacgg
ggatttccaagtctccaccecattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtegtaac
aactccgececcattgacgeaaatgggeggtaggegtgtacggtgggaggtetatataagecagagetetetggetaactaga
gaacccactgcttactggcettatcgaaattaatacgactcactatagggagacccaagetggetagecaccatgggacctaag
aaaaagaggaaggtgocgeccgetggeggcageatgttcgaaaccgtgectgtgtggaggagacagecagteegggte
ctgtcectttttgaagacatcaagaaagagcetgacgagttigggetttttggaaagtggtictgaccegggacaactgaagea
tgtggttgatgtcacagacacagtgaggaaggatgtggaggagtggooacccticgatetigtgtacggegecacacctee
cctgggcecacacctgtgaccgteetcccagetggtacctgttecagttccaccggetectgeagtacgeacggeccaagee
aggcagccccaggeccticttetggatgticgtggacaatetggtgetgaacaaggaagaccetggacgtegeatetegette
ctggagatggagccagtcaccatcccagatgtccacggeggatecttgeagaatgetgtecgegtgtggageaacatcee
agccataaggagcagcaggcactgggctctggtttcggaagaagaattgtccctgetggeccagaacaageagageteg
aagctcgeggecaagtggeccaccaagetggtgaagaactgcttteteccectaagagaatatttcaagtatttttcaageag
cgggcgeagettcagecageggactagtgeecegeggeagecacccagetgagaagaggaageccatcegggtgctgt
ctetetttgatggaatcgetacagggctectggtgctgaaggacttgggceattcaggtggaccgetacattgectcggaggt
gtgtgaggactccatcacggtgggeatggtgcggcaccaggggaagatcatgtacgteggggacgtecgeagegteaca
cagaagcatatccaggagtggggcccattcgatetggtgattggggocagtecctecaatgacctctecategteaaceet
getecgecaagggcectctacgagggeactggecggcetettetttgagtictacegecteetgeatgatgegeggeccaaggag
ggagatgatcgecccttetictggetetttgagaatgtggtggecatgggcgttagtgacaagagggacatctegegatttet
cgagtccaaccctgtgatgattgatgccaaagaagtgtcagetgcacacagggcccegcetacttctggggtaaccttceegg
tatgaacaggccgttggcatccactgtgaatgataagetggagcetgeaggagtgictggageatggeaggatagecaagtt
cagcaaagtgaggaccattactacgaggtcaaactccataaagcagggceaaagaccagcattttcctgtcttcatgaatgag
aaagaggacatcttatggtgcactgaaatggaaagggtatttggtticccagtccactatactgacgtctccaacatgagecg
cttggcgaggeagagactgetgggccggteatggagegtgecagtcatcecgecaccteticgeteegetgaaggagtattt
tgegtgtgtgageggcagegagacceccggtaccagegagagegecacecccgagagegacaagaaatactctattgg
actggctatcgggacaaactcegtiggetgggccgtecataaccgacgagtataaggtgccaagecaagaaattcaaggtgct
gggtaatactgaccgccattcaatcaagaagaacctgatcggagceactectettcgacteecggtgaaaccgetgaagetact
cggctgaageggaccgeaaggeggagatacacccgecgeaagaatcggatatgttatctgecaagagatctttagcaacg
aaatggctaaggtggacgactccttctttcaccgectggaagagagcetttctggtggaggaggataagaaacacgagagg
caccctatattcggaaatatcgtggatgaggtggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagetggt
ggacagcaccgataaagcagacctgaggcetcatctatctggecctggetcatatgataaagtitagaggacactttctgate
gagggcgacctgaatcccgataattccgatgtggataaactcttcattcaactggtgcagacatataaccaactgttcgagga
gaatcccataaacgcttetggtgtggatgecaaggctattctgtcecgeteggetgtecaagtcacgecagactggagaatetg
attgcccaactgccaggagaaaagaagaacggcectgtttgggaacctcatcgeectgagectgggectgacacctaacttc
aagtccaattttgatctggecgaagatgetaaactccagetcteccaaggacacctatgacgatgatctggacaacctgeteg
cacagataggcgaccagtacgccgatctcttictggetgetaagaatctetccgacgecattctgetgagegacatacteeg
ggtcaacactgagatcaccaaagcacctctgagegecteccatgataaaacgetatgatgaacaccatcaagacctgactcet
gctcaaagecctegtgaggeaacagetgecagagaagtacaaagagatattettcgaccagageaagaatggatatgeeg
gatacatcgatggcggagcatcacaggaagaattttacaagttcatcaaaccaatcctcgagaagatggacggtactgaag
agctgetggtgaagetgaacagggaggacctgetgaggaageagaggacctttgataatggetccattccacatcagata
cacctgggagagctgcatgeaatceteccgeaggeaggaggattictatectttcctgaaggataaccgggagaagataga
gaagatcctgaccttcaggatcccttattacgtcggecctctggetagaggceaactecegettcgettggatgaccaggaaa
tctgaggagacaattactcettggaacttcgaagaggtegtggataagggegeaagegeccagteattcatcgaacggatg
accaatttcgataagaacctgccaaacgagaaggtcctgeccaaacattcactectgtacgagtatttcaccgtctataacga

gctgactaaagtgaagtacgtgaccgagggcatgaggaagectgecticetgtccggagageagaagaaggctategttg

24



CN 108949831 B i';ﬁ HH :F; 23/44 HL

Fo5l R

atctgctcttcaagactaatagaaaggtgacagtgaagcagetcaaggaggattactttaagaagatcgaatgetttgactca
gtggaaatctetggegtggaggaccgetttaatgeccagectgggeacttaccatgatetgetgaagataatcaaagacaaa
gatttcctcgataatgaggagaacgaggacatcctggaagatategtgetgacectgactetgttcgaggatagagagatga
tcgaagagcgcectgaagacctatgeccatetgtitgacgataaagtcatgaaacagetcaageggeggegcetacactgggt
gggotagactctccaggaaactcataaacggeatccgegacaaacagageggaaagaccatectggatttcctgaaatec
gacggattcgctaacaggaacttcatgeaactgattcacgatgactetctgacatttaaagaggacatccagaaggeacag
gtgagcggtcaaggegacagectgeacgageacatcgecaacctegetggatcaccegecataaagaagggaatactg
cagacagtcaagglcgtggacgaactcgtcaaagtgatgggtcggecacaagecagagaatategttatcgaaatggcaag
ggagaaccaaaccacccagaagggccagaagaactctcgggaacggatgaaaagaatcgaagagggaattaaggage
tgggatctcagatactgaaggageaccctgtggagaatacacagetccagaacgagaaactctacctgtactacctccaga
acgggcgggacatgtacgttgaccaggaactcgacatcaaccggetgtcegattatgacgtggacgctattgttccacagt
ccttcctcaaagatgactccattgacaacaaggtgetgaccagatccgataaggeccgeggtaagtctgacaatgttecate
agaagaggigeicaagaagatgaagaatiactggeggeagelcctcaacgecaaactgatcaccecageggaagtitgaca
atctgactaaggcagaaagaggaggtctgagcgaactcgacaaggecggctttattaagaggceaactggtcgaaacacg
ccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacgatgagaacgataagetgatcaggg
aagtgaaagtgataactctgaagagcaagctggtgtctgacticcggaaggactttcaattctacaaagttcgegaaataaac
aattaccatcatgctcacgatgectatctcaatgetgtegttggecaccgecctgatcaagaaataccctaaactggagtetga
gttcgtgtacggtgactataaagtctacgatgtgaggaagatgatagcaaagtctgageaagagattggeaaagecaccge
caagtacttcttctactctaatatcatgaatttctttaagactgagataaccctggetaacggegaaatccggaagegeccact
gatcgaaacaaacggagaaacaggagaaatcgtgtgggataaaggcagggacticgeaactgtgeggaaggtgctgtee
atgccacaagtcaatatcgtgaagaagaccgaagtgecagaccggeggattctcaaaggagageatectgecaaagegga
actctgacaagctgatcgeccaggaagaaagattigggacccaaagaagtatggeggtttcgattccectacagtggettatte
cgtictggtcgtggcaaaagtggagaaaggcaagiccaagaaactcaagtctgttaaggagetgctcggaattactattatg
gagagatccagcttcgagaagaatccaatcgatttcctggaagetaagggctataaagaagtgaagaaagatctcatcate
aaactgcccaagtactctctetttgagetggagaatggtaggaageggatgetggectcegecggagagetgecagaaagg
aaacgagctggctctgecctccaaatacgtgaacttectgtatctggecteccactacgagaaactcaaaggtagecctgaa
gacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatcattgaacagattagcgagttcagea
agcggpttattctggecgatgeaaacctegataaagtgetgagegeatataataagcacagggacaagecaattcgegaa
caagcagagaatattatccacctctttactctgactaatctgggegetectgetgecttcaagtatttcgatacaactattgaca
ggaagceggtacacctctaccaaagaagttctcgatgecaccctgatacaccagtcaattaccggactgtacgagactegea
tcgacctgtctcageteggeggegacggtictcccaagaagaagaggaaagictcgageggtggagetgeaggatagga
attcgggcccticgaaggtaagectatccctaaccetetccteggtetegattctacgegtaccggtcatcatcaccatcacca
ttgagtttaaacccgetgatcagectegactgtgecttctagttgecagecatetgttgtttgeecectecceegtgecttecttga
ccctggaaggtgccactcccactgtectticctaataaaatgaggaaattgeatcgeattgtetgagtaggtgtcattetattet
ggggegtggagtggggcaggacageaagggggaggatigggaagacaatageaggcatgetggggatgeggtgggc
tctatggcetictgaggeggaaagaaccagetggggctctagggggtatcceccacgegeectgtageggegceattaagege
ggcgggtgtggtggttacgegecagegtgacegetacacttgecagegeectagegececgetectttegetttetteccettect
ttctcgecacgticgecggcettticccegtcaagetetaaatcggggcatecctttagggttcecgatttagtgcetttacggeacct
cgaccccaaaaaacttgattagggtgatggticacgtagtgggecatcgecctgatagacggtttttcgecctttgacgtigg
agtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtetattcttttgatttataaggga
ttttggggatticggectattggttaaaaaatgagetgatttaacaaaaatttaacgcgaattaattctgtggaatgtgtgtcagtt
agggtgtgpaaagtccccaggetcecccaggeaggeagaagtatgcaaageatgeatcetcaattagtcagcaaccaggtgt
ggaaagtccecaggetccccageaggeagaagtatgecaaagceatgeatetcaattagtcageaaccatagteecgeccect
aactccgcccatcecgeccctaactccgeccagttcecgeccattetcegecceatggetgactaattttttttatttatgcagag

[0185]
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geegaggcecgectetgectetgagetaticcagaagtagtgaggaggcettttttggaggectaggcettttgecaaaaagcetee
cgggagcttgtatatccattttcggatctgatcagcacgtgtigacaattaatcatcggeatagtatatcggeatagtataatac
gacaaggtgagoaactaaaccatggcecaagectttgtctcaagaagaatccaccctecattgaaagagcaacggctacaate
aacagcatccccatctctgaagactacagegtcgecagegeagetctctetagegacggecgeatettcactggtgtcaatg
tatatcattttactgggggaccttgtgcagaactegtggtgctgggceactgetgetgetgeggeagetggeaacctgacttgt
atcgtcgecgatcggaaatgagaacaggggcatcttgageccctgeggacggtgtegacaggtgctictegatctgeatect
ggpatcaaagcgatagtgaaggacagtgatggacagecgacggceagttgggattcgtgaattgetgecctetggttatgtg
tgggagggctaageacttcgtggecgaggageaggactgacacgtgetacgagatttcgattccaccgecgecttctatga
aaggttgggcttcggaatcgttttccgggacgeeggcetggatgatecteccagegeggggatetecatgetggagttettegee
caccccaacttgtttattgcagettataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactg
cattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccgtcgacctctagetagagettggegtaatea
tggtcatagetgtticetgtgtgaaattgttatccgetecacaaticcacacaacatacgagecggaagceataaagtgtaaagee
tggggotacctaatgagtgagetaactcacattaattgegttgegetcactgeccgetttccagtcgggaaacctgtegtgeca
gctgceattaatgaatcggecaacgegeggggagaggeggtttgegtattgggegcetettcegeticetegeteactgacteg
ctgegeteggtegticggetgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggat
aacgcaggaaagaacatgtgagcaaaaggccagcaaaaggecaggaaccgtaaaaaggecgegttgetggegtttttce
ataggctcegecccectgacgageatcacaaaaatcgacgcetcaagtcagaggtggegaaacccgacaggactataaag
ataccaggcgtttcccectggaagetecctegtgegetetectgticegacceetgecgettaccggatacctgteegectttet
cccttegggaagegtggegetttctcaatgetcacgetgtaggtatctcagticggtgtaggtegttcgetecaagetggget
gtgtgcacgaaccccecgticageccgacegetgegecttatccggtaactategtettgagtccaacceggtaagacacg

[0186] acttatcgccactggcageagecactggtaacaggattagcagagegaggtatgtaggeggtgctacagagttcttgaagt
ggtggcctaactacggctacactagaaggacagtatttggtatctgegetetgetgaagecagttaccttcggaaaaagagtt
ggtagetcttgatccggeaaacaaaccaccgetggtageggtggtttttttgtttgcaagecageagattacgcgecagaaaaa
aaggatctcaagaagatcctttgatcttitctacggggtctgacgetcagtggaacgaaaactcacgttaagggattttggtca
tgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaactt
ggtctgacagttaccaatgcttaatcagtgaggeacctatctcagegatctgtctatticgttcatccatagttgectgactceeee
gtcgtgtagataactacgatacgggagggcttaccatctggecccagtgetgeaatgataccgegagacccacgeteace
ggctccagatttatcagcaataaaccagecagecggaagggccgagegeagaagtggtectgeaactttatccgectecat
ccagtctattaattgttgccgggaagetagagtaagtagticgecagttaatagtttgegeaacgttgttgecattgetacagg
catcgtggtgtcacgctcgtegtttggtatggcttcattcagetceggttcccaacgatcaaggegagttacatgatceeccat
gttgtgcaaaaaagcggttagetecticggtectecgategtigticagaagtaagttggecgeagtgttatcactcatggttat
ggcagcactgcataattctcttactgtcatgecatccgtaagatgcettttctgtgactggtgagtactcaaccaagtcattctga
gaatagtgtatgcggegaccgagttgetcttgeccggegteaatacgggataataccgegecacatagcagaactttaaaa
gtgctcatcattggaaaacgticticggggcegaaaactctcaaggatcttaccgetgttgagatccagticgatgtaacccact
cgtgcacccaactgatcttcageatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgecgeaa
aaaagggaataagggcgacacggaaatgttgaatactcatactettcctttttcaatattattgaagceatttatcagggttattgt
ctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegceacatttccccgaaaagtgecacce
tgacgtc10818

<210> 15

<211>56

<212> DNA

<213> Artificial Sequence
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<400> 15
ATGCGTCTCAACCGCAGGAGTTCCTGTCTGTTTGTTTTAGAGCTAGAAATA
GCAAG

<210> 16
<211>58
<212> DNA

<213> Artificial Sequence

<400> 16
ATGCGTCTCGTAAAACACCAGCCTGTGTGCTGCTGCGGTGTTTCGTCCTTT
CCACAAG

<210> 17
<211>41
<212> DNA

<213> Artificial Sequence

<400> 17
ATGCGTCTCATTTAGAGCTAGAAATAGCAAGTTAAAATAAG

<210> 18
<211>62
<212> DNA

<213> Artificial Sequence

<400> 18
ATGCGTCTCGGCTCTAAAACTCTCTCCGAGAGGAGGGAGCGGTGTTTCGTC
CTTTCCACAAG

<210> 19
<211>39
<212> DNA

<213> Artificial Sequence

<400> 19
ATGCGTCTCAGAGCTAGAAATAGCAAGTTAAAATAAGGC

<210> 20

<211>66

<212> DNA

<213> Artificial Sequence

<400> 20
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ATGCGTCTCGTCTAGCTCTAAAACCGGCCTTGGCGGTCCCACTCGGTGTTT
CGTCCTTTCCACAAG

<210> 21

<211>38

<212> DNA

<213> Artificial Sequence

<400> 21
ATGCGTCTCATAGAAATAGCAAGTTAAAATAAGGCTAG

<210> 22

<211>56

<212> DNA

<213> Artificial Sequence

<400> 22
ATGCGTCTCGAAACCCGGTGGTGGCTTTCTCCACGGTGTTTCGTCCTTTCC
ACAAG

<210> 23

<211> 2959

<212> DNA

<213> Artificial Sequence

<400> 23
tcgecgegtttcggtgatgacggtgaaaacctctgacacatgeagetceeggagacggtecacagettgictgtaageggatg
ccgggageagacaageccgicagggegeglcagegggtgttggegggtgtegggpctggcttaactatgeggeatcag
agcagattgtactgagagtgcaccatatgeggtgtgaaataccgecacagatgegtaaggagaaaataccgeatcaggege
cattcgccattcaggetgegeaactgttgggaagggcgatcggtgcgggcctettcgetattacgecagetggegaaagg
gggatgtgctgecaaggegattaagttgggtaacgecagggttttcccagtcacgacgttgtaaaacgacggecagtgaatt
cgagctcggtacctcgegaatgceatctagatatcggatcectaatacgactcactataggtgagaccgagagagggicica
gttttagagctagaaatagcaagttaaaataaggcetagtcegtiatcaacttigaaaaagtggeaccgagtcggtectttttttaa
agggcccgtcgactgecagaggcetagetcaccgagggcctatttcecatgattectteatatttgeatatacgatacaaggetg
ttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataattictigg
gtagtttgcagttttaaaattatgttttaaaatggactatcatatgettaccgtaacttgaaagtatticgatticttggetttatatate
ttgtggaaaggacgaaacaccgceataaagtgtaaagectggggtgcctaatgagtgagetaactecacattaattgegtigeg
ctecactgeecgctttccagtcgggaaacctgtegtgecagcetgeattaatgaatcggecaacgegeggggagaggeggttt
gegtattgggegeggecgecgcticetegetecactgactegetgegeteggtegttcggetgeggegageggtatcagcete
actcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatglgagcaaaaggecageaaaa
ggccaggaaccgtaaaaaggecgegttgetggegtttttccataggetccgecccectgacgageatcacaaaaatcgac
gctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttcceectggaagetecectegtgegetet
cctgttccgaccetgecegcettaccggatacctgtecgectticteecttcgggaagegtggegcettictcatagetcacgetgt
aggtatctcagttcggtgtaggtcgttcgctecaagetgggetgtgtgecacgaacceccegttcagececgaccgetgegect
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tatccggtaactatcgtcttgagtccaaccecggtaagacacgacttatcgecactggeageagecactggtaacaggattag
cagagcgaggtatgtaggcggtgctacagagticttgaagtggtggectaactacggctacactagaagaacagtatttggt
atctgegcetectgetgaagecagttaccttcggaaaaagagttggtagcetettgatceggeaaacaaaccaccgetggtageg
gtggtttttttgtttgcaagcageagattacgegecagaaaaaaaggatctcaagaagatectttgatcttttctacggggtctga
cgclcagtggaacgaaaactcacgttaagggattitggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaa
aaatgaagltttaaatcaatctaaagtatatatgagtaaacttggtctgacagttagaaaaactcatcgageatcaaatgaaact
gcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggeagtt

ccataggatggcaagatcctggtatcggtetgegattccgactcgtccaacatcaatacaacctattaatttccectegtcaaa
aataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggeaaaagtttatgeatttctttccaga

cttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgegectgag
cgagacgaaatacgcgatcgetgitaaaaggacaattacaaacaggaatcgaatgcaaccggegeaggaacactgecag
cgcatcaacaatattttcacctgaatcaggatattctictaatacctggaatgcetgttttcccagggatcgeagtggtgagtaac
catgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcegtcagecagtttagtctgaccatcte
atctgtaacatcattggcaacgctacctttgecatgtttcagaaacaactctggegeatcgggceticccatacaatcgatagatt
gtcgcacctgattgeccgacattatcgcgagceccatttatacccatataaatcagceatccatgttggaatttaatcgeggecta

gagcaagacgtttcccgttgaatatggetcatactcttectttticaatattattgaagceatttatcagggttattgtctecatgageg
gatacatatttgaatgtatitagaaaaataaacaaataggggticcgegeacatttcccegaaaagtgecacctgacgtctaa

gaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcecctttegtc2959

<210> 24

211> 7797

<212> DNA

<213> Artificial Sequence

[0189]

<400> 24

ggtaccgattagtgaacggatctcgacggtatcgatcacgagactagectcgageggecegeccccttcaccgagggecta
tttcccatgattecttcatatttgecatatacgatacaaggcetgttagagagataattggaattaatttgactgtaaacacaaagata
ttagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatge
ttaccgtaacttgaaagtatticgatttcttggctttatatatcttgtggaaaggacgaaacaccgeaggagttectgtetgtttgt
tttagagctagaaatagcaagttaaaataaggctagtcegttatcaacttgaaaaagtggcaccgagteggtgctttttttctag
ctcaccgagggcctatttcccatgattecticatatttgecatatacgatacaaggcetgttagagagataattggaattaatttgac
tgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaa
aatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatctigtggaaaggacgaaacaccgeag
cagcacacaggctggtgttttagagctagaaatagcaagttaaaataaggcetagtccgttatcaacttgaaaaagtggeacc
gagtcggtgctttttttctagectcaccgagggcectatttcecatgattecttcatatttgeatatacgatacaaggetgttagaga
gataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatticttgggtagtttg
cagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatettgtgga
aaggacgaaacaccgcteectectctcggagagagttttagagetagaaatagcaagttaaaataaggcetagtcegttatca
acttgaaaaagtggcaccgagtcggtgctttttttctagctcaccgagggcectatticccatgattecttcatatttgeatatacg
atacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagta
ataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttg
gctttatatatctigtggaaaggacgaaacaccgagtgggaccgecaaggecggttttagagetagaaatageaagttaaa
ataaggctagtccgttatcaacttgaaaaagtggecaccgagtcggtgctttttttctagetcaccgagggcctatttcccatgat
tccttcatatttgcatatacgatacaaggcetgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaa
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atacgtgacgtagaaagtaataatttcttgggtagtttgecagttitaaaattatgttttaaaatggactatcatatgettaccgtaac
ttgaaagtatttcgatttctiggctitatatatctigtggaaaggacgaaacaccglggagaaagecaccaccgggtittagag
ctagaaatagcaagttaaaataaggctagtccgttatcaactigaaaaagtggecaccgagteggtgctttttt AAAGGG
CCCGTCGACTGCAGAGGCCTGCATGCAAGCTTGGCGTAATCAtaaattctcgaccte
gagacaaatggcagtattcatccacaattttaaaagaaaagggggoattgggoootacagtgcaggggaaagaatagtag
acataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggac
agcagagatccactttggecgeegtgaggeteeggtgecegtcagtgggeagagegeacatcgeccacagteeccgag
aagttgggggoaggootcgocaatigaaccggtgectagagaaggtggcgeggggtaaactgggaaagtgatgtegtgt
actggctccgcctttttcccgagggtggggoagaaccgtatataagtgcagtagtcgecgtgaacgttctttttcgeaacgg
gtttgccgecagaacacaggtaagtgecgtgtgtggticcegegggectggectetttacgggttatggeccttgegtgectt
gaattacttccacgcccctggetgeagtacgtgatictigatceccgageticgggttiggaagigggtgggagagticgagge
cttgcgcttaaggagcececcttegectegtgettgagttgaggectggectgggegetgggaccgecgegtgegaatetggt
ggcaccttegegectgtetcgetgetttcgataagtetetagecatttaaaatttttgatgacctgetgegacgctttttttctgge
aagatagtcttgtaaatgcgggccaagatctgeacactggtatttcggtttttiggggccgegggeggegacggggecegty
cgtcccagegeacatgttcggegaggeggggectgegagegeggecaccgagaatcggacgggggtagtetcaaget
ggceggectgetetggtgectggectegegeegeegtgtatcgeecegeectgggeggeaaggetggececggtcggea
ccagttgegtgageggaaagatggecegettceecggecctgetgeagggagetcaaaatggaggacgeggegeteggga
gagegggcgggtgagtcacccacacaaaggaaaagggcectttcegtectcageegtegetteatgtgactecacggagta
ccgggegecgtecaggeacctegattagtictcgagettttggagtacgtegtetitaggtigggggoaggoattttatgega
tggagtttcccecacactgagtgggtggagactgaagttaggccagettggeacttgatgtaattctecttggaatttgecctttt
tgagtttggatcttggttcattctcaagectcagacagtggticaaagtttttttcticcatttcaggtgtcgtgaggatccacegg
agcttaccatggecgagtacaageccacggtgegectcgecaccegegacgacgtceccagggecgtacgeaccecteg
ccgeegegttegecgactacceecgecacgegecacacegtegateceggaccgecacatcgagegggtcaccgagetge
aagaactcttcctcacgegegtegggcetegacatcggeaaggtgtgggtegeggacgacggegeegeggtggeggtet
ggaccacgecggagagegtecgaagegggggacggtgticgeccgagatecggecegegeatggecgagttgageggttec
cggctggecgegeageaacagatggaaggectectggegecgeaccggeccaaggagececgegtggticetggecac
cgteggegtetegeccgaccaccagggeaagggtcetgggcagegecgtegtgeteceeggagtggaggeggecgage
gegeeggggtaceegecttectggagacctecgegeeccgeaaccteeccttctacgageggetcggetteaccgtcace
geegacgtcgaggtgcccgaaggaccgegeacctggtgeatgaccegeaageeeggtgecactagagtgageaaggg
cgaggagctgttcaccggggtggtocceatectggtegagetggacggegacgtaaacggecacaagttcagegtgtee
ggcgagggcgaggocgatgecacctacggeaagetgaccctgaagttcatctgeaccaccggeaagetgeeegtgecc
tggeccacccetegtgaccaccetgacctacggegtgeagtgettcageegetacccegaccacatgaageageacgactt
cttcaagtccgecatgeccgaaggetacgtccaggagegeaccatcttcttcaaggacgacggceaactacaagacecgeg
ccgaggtgaagticgagggcegacaccctggtgaaccgeatcgagetgaagggceatcgacttcaaggaggacggeaaca
tcctggggcacaagetggagtacaactacaacagecacaacgtctatatcatggecgacaagecagaagaacggeatcaa
ggtgaacttcaagatccgecacaacatcgaggacggeagegtgeagetcgecgaccactaccageagaacacceccate
ggegacggecccgtgetgetgeccgacaaccactacctgageacccagteegecectgagcaaagaccccaacgagaag
cgecgatcacatggtectgetggagttegtgaccgecgeegggatecactetcggeatggacgagetgtacaagtaaactagt
ggcgcgecacatgeatcggtacctttaagaccaatgacttacaaggceagetgtagatcttagecactttctagagtcggggce
ggeeggecgettcgageagacatgataagatacattgatgagtitggacaaaccacaactagaatgeagtgaaaaaaatge
tttatttgtgaaatttgtgatgctattgetttatttgtaaccattataagetgeaataaacaagttaacaacaacaattgeattcatttt
atgtttcaggttcagggggaggtotggoagottttttaaagcaagtaaaacctctacaaatgtggtaaaatcgataaggatee
gtcgaccgatgeccttgagagecttcaacccagtcagetecticeggtgggegeggggcatgactatcgtegecgeactta
tgactgtcttctttatcatgcaactcgtaggacaggtgecggeagegetcttcegettcetegeteactgactegetgegeteg

[0190]
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glcgticggetgeggegageggtatcagetcactcaaaggegglaatacggttatccacagaatcaggggataacgeagg
aaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggetee
geeeccctgacgageatcacaaaaatcgacgetcaagtcagaggtggcgaaacccgacaggactataaagataccagg
cgtttcceectggaagcetecectegtgegetetectgticegacectgeegettaccggataccetgtecgectticteecttegg
gaagcgtggcgcttictcaatgetcacgetgtaggtatctecagticggtgtaggtegticgetccaagetgggetgtgtgcac
gaaccccccgttcageccgaccgetgegecttateccggtaactategtetigagtccaacceggtaagacacgacttatege
cactggcagcagccactggtaacaggattagcagagegaggtatgtaggcggtactacagagttcttgaagtggtggect
aactacggctacactagaaggacagtatttggtatctgcgetetgetgaagecagttaceticggaaaaagagttggtagete
ttgatccggcaaacaaaccaccgetgglageggtggtttttttgtttgcaagecageagattacgegeagaaaaaaaggatcet
caagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattat
caaaaaggatcticacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgaca
gltaccaatgcttaatcagtgaggcacctatctcagegatetgtctatttcgttcatcecatagttgectgacteeecgtegtgtag
ataactacgatacgggagggcttaccatctggecccagtgetgeaatgataccgegagacccacgcetcaceggetecaga
tttatcagcaataaaccagccagecggaagggccgagegeagaagiggtectgeaactttatcecgectecatecagtetatt
aattgttgcegggaagcetagagtaagtagttcgecagttaatagtttgegeaacgttgttgecattgetacaggeategtggte
tcacgcetcgtegtttggtatggcticaticagetceggttcccaacgatcaaggegagttacatgateeeccatgttgtgeaaa
aaagcggttagctcecticggtectccgategltgicagaagtaagttggecgeagtgttatcactcatggttatggeageactg
cataattctcttactgtcatgecatccgtaagatgctttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtatg
cggegaccgagtigetctigeccggegteaatacgggataataccgegecacatageagaactttaaaagtgeteateattg
gaaaacgticttcggggcgaaaactctcaaggatcettaccgetgttgagatcecagticgatgtaaccecactegtgeacccaa
ctgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggeaaaatgecgeaaaaaagggaata
agggcgacacggaaatgttgaatactcatactcttcctttticaatattattgaagcatttatcagggttattgtctcatgagegg
atacatatttgaatgtatttagaaaaataaacaaataggggticcgcgeacatttccccgaaaagtgecacctgacgegeect
glagcggegceattaagegeggegggtgtggtoottacgegeagegtgaccgetacacttgecagegeectagegeecge
teetttegetttctteecttecttictegecacgttcgecggcetttccecgteaagetetaaatecgggggcteectitagggttceg
atttagtgctttacggcacctcgaccccaaaaaacttgattagggtoatggttcacgtagtgggecatcgecctgatagacgg
tttttegecctttgacgtiggagtccacgtictttaatagtggactctigticcaaactggaacaacactcaaccctatctcggtct
attcttttgatttataagggattttgccgatttcggectattggttaaaaaatgagcetgatttaacaaaaatttaacgegaattttaa
caaaatattaacgtttacaatttcccattcgecattcaggetgegcaactgttgggaagggcgateggtgegggectettege
tattacgccageccaagctaccatgataagtaagtaatattaaggtacgggaggtacttggageggecgceaataaaatatctt
tattttcattacatctgtgtgtiggttitttgtgtgaatcgatagtactaacatacgetctccatcaaaacaaaacgaaacaaaaca
aactagcaaaataggctgtccccagtgcaagtgeaggtgecagaacatttctctatcgata7797

[0191]

<210> 25

<211>6978

<212> DNA

<213> Artificial Sequence

<400> 25
ggtaccgattagtgaacggatctcgacggtatcgatcacgagactagectcgageggecgeccecttcaccgagggecta
tttcccatgattecttcatatttgeatatacgatacaaggetgttagagagataattggaattaatttgactgtaaacacaaagata
ttagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtitgcagttttaaaattatgtittaaaatggactatcatatge
ttaccgtaacttgaaagtatttcgatttcttggctttatatatctigtggaaaggacgaaacaccgggagacgecgeattagge
accccaggctttacactttatgcttccggetegtataatgtgtggattttgagttaggatcegtegagattitcaggagetaagg
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aagctaaaatggagaaaaaaatcactggatataccaccgttgatatatcccaatggeatcgtaaagaacattttgaggceattt
cagtcagttgctcaatgtacctataaccagaccgticagetggatattacggectttitaaagaccgtaaagaaaaataagea
caagttttatccggcctttattcacattcttgeccgectgatgaatgeteatecggaattcegtatggcaatgaaagacggtga
gctggtpatatgggatagtgttcaccettgttacaccgttttccatgageaaactgaaacgttttcatcgetetggagtgaatac
cacgacgatttccggcagtttctacacatatattcgcaagatgtggeglgttacggtgaaaacctggcectatttccctaaaggg
tttattgagaatatgtttttcgtctcagecaatecctgggtgagtitcaccagttttgatttaaacgtggecaatatggacaacttct
tcgeececgttttcaccatgggeaaatattatacgecaaggegacaaggtgetgatgeegetggcgattcaggticatcatge
cgtttgtgatggcticcatgtcggeagaatgettaatgaattacaacagtactgegatgagtggeagggcggggacgtaaaga
tctggatccggettactaaaagecagataacagtatgegtatttgegegetgatttitgeggtataagaatatatactgatatgta
tacccgaagtatgtcaaaaagaggtatgctatgaagcagegtattacagtgacagttgacagegacagctatcagttgetea
aggcatatatgatgtcaatatctceggtctggtaagcacaaccatgcagaatgaagecegtegtetgegtgecgaacgetg
gaaagcggaaaatcaggaaggeatggetgaggtecgeccggtttatigaaatgaacggctctittgetgacgagaacaggg
gctggtgaaatgeagtttaaggtttacacctataaaagagagagecgttatcgtetgtttgtggatgtacagagtgatattattg
acacgcccgggcegacggatggtgateccectggecagtgeacgtetgetgtcagataaagtctcccgtgaactttaccegg
tggtgcatatcgggpatgaaagetggegeatgatgaccaccgatatggecagtgtgecggtctecgttatcggggaagaa
gtggctgatctcagecaccgegaaaatgacatcaaaaacgecattaacctgatgtictggggaatataaatgtcaggetece
ttatacacagccagtctgcaggtcgacgegtetectaaatictcgacctcgagacaaatggeagtattcatccacaattttaaa
agaaaaggggggattgggoootacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaa
ttacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccactttggecgecgtgaggetce
cggtgccegteagtgggeagagegeacatecgeccacagteecccgagaagttggoggoaggootcggcaattgaaceg
gtgectagagaaggtggegeggggtaaactgggaaagtgatgtegtgtactggeteegectttticecgagggtggggga
gaaccgtatataagtgcagtagtcgeegtgaacgttcttiticgcaacgggtttgeccgecagaacacaggtaagtgeegtgt
gtggttcccgegggectggcectctttacgggttatggeccttgegtgecttgaattacttccacgeceetggetgeagtacgt
gattcttgatccegagettcgggttggaagtggatgggagagticgaggectigegettaaggagecccttegectegtget
tgagttgaggcctggectgggegetggggccgecgegtgegaatetggtggeaccttegegeetgtetegetgetttegat
aagtctctagccatttaaaatttttgatgacctgetgegacgcettttttictggcaagatagictigtaaatgegggecaagatct
geacactggtatttcggtttttggggccgegggeggegacggggceccgtgegteccagegeacatgticggegaggegg
ggectgegagegeggecaccgagaateggacgggggtagtctcaagetggecggectgetetggtgectggectegeg
ccgeegtgtatcgeceegeectgggeggeaaggetggeceggteggeaccagttgegtgageggaaagatggecgett
cceggecctgetgeagggagetcaaaatggaggacgeggegetegggagagegggegggtgagtcacccacacaaa
ggaaaagggcctttccgtectcagecgtegettcatgtgactecacggagtaccgggegecgtecaggeaccetcgattagt
tctcgagettttggagtacgtegtetitaggtiggggggaggegttttatgegatggagtticeccacactgagtgggtggag
actgaagttaggccagcettggcacttgatgtaattctecttggaatttgecctttttgagtttggatettggttcattetcaagecte
agacagtggttcaaagtttttttcttccatttcaggtgtegtgaggatccaccggagcttaccatgaccgagtacaageccacg
gtgcgectegecaccegegacgacgtceeccagggecgtacgeaccectcgeecgeegegttcgeegactaceccgecacg
cgccacaccgtcgatceggaccgecacatcgagegggtecaccgagetgeaagaactcttecteacgegegtegggetcg
acatcggcaaggtgtgggtcgeggacgacggegeecgeggtggeggtetggaccacgecggagagegtegaageggg
ggcggtgttcgecgagateggeecgegeatggeegagttgageggtteceggetggecgegeageaacagatggaagg
cctectggegeegeaceggeccaaggageccgegtggticetggecacegteggegtgtegeecgaccaccagggeaa
gggtctgggcagegeegtegtgetecceggagtggaggeggecgagegegeeggggtgecegecticctggagacct
ccgegececcgeaacctecccttctacgageggeteggettcacegteaccgecgacgtcgaggtgcccgaaggacege
geacctggtgeatgaccegcaageceggtgectgacgeccgececacgaccegeagegeccgaccgaaaggagege
acgaccccatgcatcggtacctttaagaccaatgacttacaaggceagcetgtagatcttagecactttctagagtcggggegg
ccggecgettcgagcagacatgataagatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaatgettt
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atttgtgaaatttgtgatgetattgetitattigtaaccattataagetgcaataaacaagttaacaacaacaattgcattcattttat
glttcaggttcagggppagototoooapotitittaaagcaaglaaaacctctacaaatgtggtaaaatcgataaggateegt
cgaccgatgeccttgagagecttcaacccagtecagetecttceggtgggegeggggeatgactategtegecgeacttatg
actgtcttctttatcatgcaactcgtaggacaggtgccggeagegcetettcegetteetegetcactgactegetgegeteggt
cglicggctgcggcgageggtatcagetcactcaaaggegglaatacggttatccacagaatcaggggataacgeaggaa
agaacatgtgagcaaaaggcecagcaaaaggecaggaaccgtaaaaaggecgegttgetggegtttttccataggeteeg
cceecctgacgageatcacaaaaatcgacgcetcaagtcagaggtggegaaaccecgacaggactataaagataccagge
gtttcceectggaagcetecctegtgegcetetectgticegaceetgeegcettaccggatacctgteegecttteteecticggg
aagcgtgpcgctttctcaatgctcacgctgtaggtatcteagticggtgtaggicgticgetecaagetgggetgtgtgeacg
aaccccccgttcageccgacegetgegecttatccggtaactategtettgagtccaacceggtaagacacgacttatcgec
actggcagcagccactggtaacaggattagcagagcegaggtatgtaggeggtgctacagagtictigaagtggteggccta
actacggctacactagaaggacagtatttggtatctgegetctgetgaagecagttaccticggaaaaagagttggtagetet
tgatccggcaaacaaaccaccgetggtageggtggtittttigttigcaageageagattacgegeagaaaaaaaggatctc
aagaagatcctttgatcttttctacggggtctgacgcticaglggaacgaaaactcacgttaagggattttggtcatgagattate
aaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgaca
gttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgttcatccatagtigectgacteceegtegtgtag
ataactacgatacgggagggcttaccatctggececcagtgetgeaatgataccgegagacccacgetcaccggetecaga
tttatcagcaataaaccagccagecggaagggcecgagegeagaagtggtectgeaactttatccgectecatccagtetatt
aattgttgccgggaagctagagtaagtagticgecagttaatagtttgegeaacgttgttgecattgetacaggeategtggte
tcacgctegtegtttggtatgpcttcattcageteeggticccaacgatcaaggegagttacatgatececcatgttgtgcaaa
aaagcggttagetecticggtectecgategttgtcagaagtaagttggecgeagtgttatcactcatggttatggeageactg
cataattctcttactgtcatgccatccgtaagatgetttictgtgactggtgagtactcaaccaagteattctgagaatagtgtatg
cggcgaccgagttgetcttgeceggegtcaatacgggataataccgegecacatageagaactttaaaagtgcetcateattg
gaaaacgttcttcgggocgaaaactctcaaggatettacegcetgtigagatccagticgatgtaaccecactegtgeacccaa
ctgatcttcagcatcttttactttcaccagegtttctgggtgagecaaaaacaggaaggcaaaatgecgcaaaaaagggaata
agggcgacacggaaatgttgaatactcatactcticctttttcaatattattgaageatttatcagggttattgtctcatgagegg
atacatatttgaatgtatttagaaaaataaacaaataggggttccgegeacatttcccegaaaagtgecacctgacgegeect
gtagcggegcattaagegeggegggtgtggtggttacgegeagegtgacegetacactigecagegecectagegeeege
tectttegetttetteecttecttictegecacgttcgecggctttceeegteaagetctaaatcgggggctecctttagggticeg
atttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggticacgtagtgggccategecctgatagacgg
tttttcgecctttgacgttggagtccacgtictttaatagtggactetigticcaaactggaacaacactcaaccctatetcggtet
attcttttgatttataagggattttgccgatttcggectattggttaaaaaatgagetgatttaacaaaaatttaacgegaattttaa
caaaatattaacgtttacaatticccattcgecattcaggetgegeaactgttgggaagggegateggtgcgggecteticge
tattacgccagcccaagcetaccatgataagtaagtaatattaaggtacgggaggtacttggageggecgceaataaaatatett
tattttcattacatctgtgtgttggttttttgtgtgaatcgatagtactaacatacgetctccatcaaaacaaaacgaaacaaaaca
aactagcaaaataggctgtcceccagtgcaagtgcaggtgecagaacatttetctatcgata6978

<210> 26

<211>20

<212> DNA

<213> Attificial Sequence

<400> 26
CCAGCATGGGTACAGACAAC
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<211>20

<212> DNA

<213> Artificial Sequence

<400> 27
AGCTGAATAAAGCAGCAGCA

<210> 28

<211>20

<212> DNA

<213> Artificial Sequence

<400> 28
ACAACTTTGGCATTGTGGAA

<210> 29

<211>18

<212> DNA

<213> Artificial Sequence

<400> 29
GATGCAGGGATGATGTTC

<210> 30

<211>24

<212> DNA

<213> Artificial Sequence

<400> 30
TGGGTTTTATAATTAATGAAGGGT

<210> 31

<211>20

<212> DNA

<213> Artificial Sequence

<400> 31
TTAAYGATCCCACTCACAAT

<210> 32

<211>19
<212> DNA
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<213> Artificial Sequence

<400> 32
ATAAAGAGTAAGGGGTGGG

<210> 33

<211>25

<212> DNA

<213> Artificial Sequence

<400> 33
GGGTTTTATAATTAATGAAGGGTAA

<210> 34

<211>18

<212> DNA

<213> Artificial Sequence

<400> 34
TCCCACTCACAATCTCTC

<210> 35

<211>24

<212> DNA

<213> Artificial Sequence

<400> 35
ACCGGCAGGAGTTCCTGTCTGTTT

<210> 36

<211>24

<212> DNA

<213> Artificial Sequence

<400> 36
AAACAAACAGACAGGAACTCCTGC

<210> 37

<211>24

<212> DNA

<213> Artificial Sequence

<400> 37
ACCGGCAGCAGCACACAGGCTGGT
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<210> 38

<211>24

<212> DNA

<213> Artificial Sequence

<400> 38
AAACACCAGCCTGTGTGCTGCTGC

<210> 39

<211>24

<212> DNA

<213> Attificial Sequence

<400> 39
ACCGGCTCCCTCCTCTCGGAGAGA

<210> 40

<211>24

<212> DNA

<213> Artificial Sequence

<400> 40
AAACTCTCTCCGAGAGGAGGGAGC

<210> 41

<211>24

<212> DNA

<213> Attificial Sequence

<400> 41
ACCGGAGTGGGACCGCCAAGGCCG

<210> 42

<211>24

<212> DNA

<213> Artificial Sequence

<400> 42
AAACCGGCCTTGGCGGTCCCACTC

<210> 43

<211>24
<212> DNA

36



CN 108949831 B W BA H

35/44 T

[0197]

FoAl R

<213> Artificial Sequence

<400> 43
ACCGGTGGAGAAAGCCACCACCGG

<210> 44

<211>24

<212> DNA

<213> Artificial Sequence

<400> 44
AAACCCGGTGGTGGCTTTCTCCAC

<210> 45

<211>20

<212> DNA

<213> /IRl (Mus musculus)

<400> 45
GCAGGAGTTCCTGTCTGTTT

<210> 46

<211>20

<212> DNA

<213> /MRl (Mus musculus)

<400> 46
GCAGCAGCACACAGGCTGGT

<210> 47

<211>20

<212> DNA

<213> /R (Mus musculus)

<400> 47
GCTCCCTCCTCTCGGAGAGA

<210> 48

<211>20

<212> DNA

213> /MR (Mus musculus)

<400> 48
GAGTGGGACCGCCAAGGCCG
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<210> 49

<211>20

<212> DNA

<213> /MR (Mus musculus)

<400> 49
GTGGAGAAAGCCACCACCGG

<210> 50

<211>19

<212> DNA

<213> Artificial Sequence

<400> 50
AACTCCACCAATCCGCAGC

<210> 5l

<211>20

<212> DNA

<213> Artificial Sequence

<400> 51
AACTGGCGAAGCCCAGACGA

<210> 52

<211>53

<212> DNA

<213> /pRL (Mus musculus)

<400> 52

CGCCTCTTTTCCCTGCCTAAACAGACAGGAACTCCTGCCAATTGAGGGCGT

CA

<210> 53

<211>53

<212> DNA

<213> /MR (Mus musculus)

<400> 53

CGCGGGCGCGCAGGTGCAGCAGCACACAGGCTGGTCGGGAGGGCGGGGC

GCGA

<210> 54

¢

5l &
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<212> DNA

[0199]

<213> /pE (Mus musculus)

<400> 54

ATCGGTTGCGCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAC

cea

<210> 55

<211>53

<212> DNA

<213> /PR (Mus musculus)

<400> 55

AGGAGGAGAGACTGTGAGTGGGACCGCCAAGGCCGCGGGCGGGGACCCT

TGCT

210> 56

<211>53

<212> DNA

<213> /MR (Mus musculus)

<400> 56

CTCCCCCTCCCTCTGCCGCCGGTGGTGGCTTTCTCCACTCGTCTCCCGCAAT

C

<210> 57

<211>23

<212> DNA

<213> /R (Mus musculus)

<400> 57
ACACGAGTTCCTTTGTGATTGGG

<210> 58

<211>23

<212> DNA

<213> /MRl (Mus musculus)

<400> 58
GCAGCAGGTGGTGTCTGCTTGGG

<210> 59
<211>23
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<212> DNA
<213> /MR, (Mus musculus)

<400> 59
GTAAGTGTTCCTGTCTCTTCTGG

<210> 60

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 60
CCAGGGGAGCCTGTCTGTTCTGG

<210> 61

<211>23

<212> DNA

<213> /M, (Mus musculus)

<400> 61
GCAGGAGGCCCTCGCTGTTTGGG

<210> 62

<211>23

<212> DNA

<213> /R, (Mus musculus)

<400> 62
GCATCTGTTCTTGCCTGTTTGGG

<210> 63

<211=23

<212> DNA

<213> /N, (Mus musculus)

<400> 63
CCTGGAGATCCTGTCAGTGTTGG

<210> 64

<211>23

<212> DNA

<213> /M, (Mus musculus)

<400> 64
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GCCGGATTTCCTGGATGTTTTGG
<210> 65
<211>23
<212> DNA

<213> /PRl (Mus musculus)

<400> 65
GCAGCAGCACGCGGGCTGGCTGG

<210> 66

<211>23

<212> DNA

<213> /il (Mus musculus)

<400> 66
GCAGCAGCCGAGAAGCTGGAAGG

<210> 67

<211>23

<212> DNA

<213> /Ml (Mus musculus)

<400> 67
GCAGCCGGAGACAGGCTGGCTGG

<210> 68

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 68
GCAGCTGCCCACAGTCTGGCAGG

<210> 69

<211>23

<212> DNA

<213> /MRl (Mus musculus)

<400> 69
GCCGCAGTACACCGTCTGGGGGG

<210> 70
<211>23

41



CN 108949831 B W BA H

40/44 BT

[0202]

F o3l xR

<212> DNA
<213> /Ml (Mus musculus)

<400> 70
GCCGCTGCACACAGCGCGGTGGG

<210> 71

<211>23

<212> DNA

<213> /MRl (Mus musculus)

<400> 71
GCTGCAGGACACAGGGTGTTGGG

<210> 72

<211>23

<212> DNA

<213> /pR, (Mus musculus)

<400> 72
TCAACAGCCCACTGGCTGCTAGG

<210> 73

<211>23

<212> DNA

<213> /N, (Mus musculus)

<400> 73
CCTCCCTCCTCTCAGAGATCCGG

<210> 74

<211>23

<212> DNA

<213> /pRL (Mus musculus)

<400> 74
GCTCTCTCCTTTCCCAGAAATGG

<210> 75

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 75
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GCTGACTCCTCCAGAAGAGACGG
210> 76
211523
<212> DNA

<213> /PR (Mus musculus)

<400> 76
GGCCTCTCCTCTAGCAGAGACGG

<210> 77

<211>23

<212> DNA
<213> /pE (Mus musculus)

<400> 77
GGTCCCTCCTGTAGCAGAGAAGG

<210> 78

<211>23

<212> DNA

<213> /pRR (Mus musculus)

<400> 78
GGTTCTGCCTCTCGGAGCGACGG

<210> 79

<211>23

<212> DNA

<213> /M (Mus musculus)

<400> 79
GTTCCCTCCACCCTGAGAGGAGG

<210> 80

<211>23

<212> DNA

<213> /P (Mus musculus)

<400> 80
TCTCCCTCTTCTGGCAGAGCCGG

<210> 81
<211>23

43



CN 108949831 B W BA H

42/44 T1

[0204]

F o3 R

<212> DNA
<213> /pBR (Mus musculus)

<400> 81
TAGTAGGTCCGCCAAGGTTGGGG

<210> 82

<2 11323

<212> DNA

<213> /MR, (Mus musculus)

<400> 82
TAGGGGGAGCGCTCAGGCCGCGG

<210> 83

<211>23

<212> DNA

<213> /MR, (Mus musculus)

<400> 83
GTGTTGGAACGGCACGGCCGTGG

<210> 84

<211>23

<212> DNA

<213> /B, (Mus musculus)

<400> 84
GGTTCGGCCCGCCAAGGCCGCGG

<210> 85

<211>23

<212> DNA

<213> /M, (Mus musculus)

<400> 85
GCGTGGGAGCCCTAAGGCAGAGG

<210> 86

<21123

<212> DNA

<213> /MR (Mus musculus)
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<400> 86
GCCAGGGACCGCCGAGGACGTGG

<210> 87

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 87
GAGTAGAAACACCAAGGCCGAGG

<210> 88

<211>23

<212> DNA

<213> /PR (Mus musculus)

<400> 88
GAGGGAGAAACCCAAGGCCGCGG

<210> 89

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 89
CAGAAGAAAGCCTTCACCGGGGG

<210> 90

<211>23

<212> DNA

<213> /MRl (Mus musculus)

<400> 90
GAGGGAGAAACCCAAGGCCGCGG

<210> 91

<211>23

<212> DNA

<213> /pRl (Mus musculus)

<400> 91
GTCGAGACAGCACCCACGGGAGG

<210> 92
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[0206]

Fosl R

<211>23
<212> DNA
<213> /M, (Mus musculus)

<400> 92
GTCGAGAGCGCCCCCGCCGG CGG

<210> 93

<211>23

<212> DNA

<213> /Ml (Mus musculus)

<400> 93
GTGGAGAAGCCCACCAAGTGTGG

<210> 94

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 94
GTGGGGAAAGCCATCAGTGATGG

<210> 95

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 95
GTGTTGGAAGCCACCAGCGTGGG

<210> 96

<211>23

<212> DNA

<213> /MR (Mus musculus)

<400> 96
TTGGAGAGAGTCAGCTCCGGAGG

46



CN 108949831 B ,? yu % 1/30 1T

[0001]
[0002]
[0003]
[0004]
[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]

FroI#

110> iR R

<120> — i) E PHE B 2R IR A 1) /)N SRS ) 7 vk
<130> 1

<160> 96

<170> SIPOSequenceListing 1.0

210> 1

<211> 90

<212> DNA

<213> Artificial Sequence

<400> 1

gggagaccca agctggectag caccatggga cctaagaaaa agaggaaggt ggeggecget 60
ggcggcagea tgttcgaaac cgtgectgtg 90
210> 2

<211> 85

<212> DNA

<213> Artificial Sequence

<400> 2

cctetteteca getgggtgge tgecgegggg cactagteceg ctgetgaage tgegeccget 60
gcttgaaaaa tacttgaaat attct 85

<210> 3

211> 21

<212> DNA

<213> Artificial Sequence

<400> 3

ccagctgaga agaggaagcece ¢ 21

210> 4

211> 64

<212> DNA

<213> Artificial Sequence

<400> 4

tagagtattt cttgtcgete tcgggggtegg cgetcteget ggtaccgggg gtetegetge 60
cget 64

<210> 5

211> 32

<212> DNA

<213> Artificial Sequence

<400> 5

ggactggceta tcgggacaaa ctcegttgge tg 32
210> 6

211> 31
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[0042]  <212> DNA

[0043] <213> Artificial Sequence

[0044]  <400> 6

[0045] cccgatagcc agtccaatag agtatttctt g 31

[0046] <210> 7

[0047]  <211> 33

[0048]  <212> DNA

[0049] <213> Artificial Sequence

[0050]  <400> 7

[0051] cgtggacget attgttccac agtccttcet caa 33

[0052] <210> 8

[0053] <211> 32

[0054]  <212> DNA

[0055] <213> Artificial Sequence

[0056]  <400> 8

[0057] acaatagcgt ccacgtcata atcggacage cg 32

[0058]  <210> 9

[0059]  <211> 32

[0060]  <212> DNA

[0061] <213> Artificial Sequence

[0062]  <400> 9

[0063] gataaggccc geggtaagtc tgacaatgtt cc 32

[0064] <210> 10

[0065] <211> 35

[0066]  <212> DNA

[0067] <213> Artificial Sequence

[0068]  <400> 10

[0069] ccgcgggect tatcggatct ggtcagcacce ttgtt 35

[0070] <210> 11

[0071]  <211> 10818

[0072]  <212> DNA

[0073] <213> Artificial Sequence

[0074]  <400> 11

[0075] gacggatcgg gagatctcce gatcccctat ggtcgactct cagtacaatc tgctctgatg 60
[0076] ccgecatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtceget gagtagtgeg 120
[0077] cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge 180
[0078] ttagggttag gegttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt 240
[0079] gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
[0080] tggagttceg cgttacataa cttacggtaa atggccegee tggetgaccg cccaacgace 360
[0081] cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttee 420
[0082] attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
[0083] atcatatgcc aagtacgccce cctattgacg tcaatgacgg taaatggecce gectggeatt 540
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[0084] atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
[0085] tcgetattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 660
[0086] actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggeacce 720
[0087] aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
[0088] gtaggcgtgt acggtgggag gtctatataa gcagagetct ctggetaact agagaaccca 840
[0089] ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggetage 900
[0090] accatgggac ctaagaaaaa gaggaaggtg gcggecgetg geggeageat gttcgaaacce 960
[0091] gtgcctgtgt ggaggagaca gccagteegg gtgetgtcee tttttgaaga catcaagaaa 1020
[0092] gagctgacga gtttgggett tttggaaagt ggttctgacc cgggacaact gaagcatgtg 1080
[0093] gttgatgtca cagacacagt gaggaaggat gtggaggagt ggggaccctt cgatcttgtg 1140
[0094] tacggcgeca cacctccect gggecacace tgtgaccgte ctcccagetg gtacctgtte 1200
[0095] cagttccacc ggctcctgea gtacgecacgg cccaagcecag gcagecccag geccttette 1260
[0096] tggatgttcg tggacaatct ggtgctgaac aaggaagacc tggacgtcge atctcgette 1320
[0097] ctggagatgg agccagtcac catcccagat gtccacggeg gatccttgea gaatgetgte 1380
[0098] cgcgtgtgga gcaacatccc agccataagg agcagcagge actgggetcet ggtttcggaa 1440
[0099] gaagaattgt ccctgetgge ccagaacaag cagagctcga agctcgegge caagtggece 1500
[0100] accaagctgg tgaagaactg ctttctccce ctaagagaat atttcaagta tttttcaage 1560
[0101] agcgggcgea gettcageag cggactagtg cccegeggea gecacccage tgagaagagg 1620
[0102] aagcccatce gggtgetgte tctectttgat ggaatcgeta cagggetcet ggtgetgaag 1680
[0103] gacttgggca ttcaggtgga ccgctacatt gectcggagg tgtgtgagga ctccatcacg 1740
[0104] gtgggecatgg tgcggecacca ggggaagatc atgtacgtcg gggacgtceg cagegtcaca 1800
[0105] cagaagcata tccaggagtg gggcccattc gatctggtga ttgggggcag tccctgecaat 1860
[0106] gacctctcca tcgtcaacce tgectcgecaag ggectctacg agggecactgg ceggetette 1920
[0107] tttgagttct accgectect gecatgatgeg cggeccaagg agggagatga tcgeceette 1980
[0108] ttctggetet ttgagaatgt ggtggecatg ggegttagtg acaagaggga catctcgega 2040
[0109] tttctcgagt ccaaccctgt gatgattgat gccaaagaag tgtcagctge acacagggee 2100
[0110] cgctacttet ggggtaacct tcccggtatg aacaggeegt tggecatccac tgtgaatgat 2160
[0111] aagctggagc tgcaggagtg tctggagcat ggcaggatag ccaagttcag caaagtgagg 2220
[0112] accattacta cgaggtcaaa ctccataaag cagggcaaag accagcattt tcctgtctte 2280
[0113] atgaatgaga aagaggacat cttatggtgc actgaaatgg aaagggtatt tggtttccca 2340
[0114] gtccactata ctgacgtctc caacatgagc cgcttggcga ggcagagact getgggecgg 2400
[0115] tcatggagcg tgccagtcat ccgecaccte ttcgetccge tgaaggagta ttttgegtgt 2460
[0116] gtgagcggea gegagaccee cggtaccage gagagegeca cccccgagag cgacaagaaa 2520
[0117] tactctattg gactggctat cgggacaaac tccgttgget gggecgtcat aaccgacgag 2580
[0118] tataaggtgc caagcaagaa attcaaggtg ctgggtaata ctgaccgcca ttcaatcaag 2640
[0119] aagaacctga tcggagcact cctcttcgac tccggtgaaa ccgetgaage tactcggetg 2700
[0120] aagcggaccg caaggcggag atacacccge cgcaagaatc ggatatgtta tctgcaagag 2760
[0121] atctttagca acgaaatgge taaggtggac gactccttct ttcaccgect ggaagagage 2820
[0122] tttctggtge aggaggataa gaaacacgag aggcacccta tattcggaaa tatcgtggat 2880
[0123] gaggtggctt accatgaaaa gtatcctaca atctaccatc tgaggaagaa getggtggac 2940
[0124] agcaccgata aagcagacct gaggctcatc tatctggecce tggctcatat gataaagttt 3000
[0125] agaggacact ttctgatcga gggcgacctg aatcccgata attccgatgt ggataaactc 3060
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[0126] ttcattcaac tggtgcagac atataaccaa ctgttcgagg agaatcccat aaacgcttct 3120
[0127] ggtgtggatg ccaaggctat tctgtccget cggetgteca agtcacgecag actggagaat 3180
[0128] ctgattgcce aactgccagg agaaaagaag aacggectgt ttgggaacct catcgecctg 3240
[0129] agcctgggce tgacacctaa cttcaagtcc aattttgatc tggccgaaga tgctaaactc 3300
[0130] cagctctcca aggacaccta tgacgatgat ctggacaacc tgctcgecaca gataggegac 3360
[0131] cagtacgccg atctctttct ggetgetaag aatctctecg acgecattet getgagegac 3420
[0132] atactccggg tcaacactga gatcaccaaa gcacctctga gegectccat gataaaacge 3480
[0133] tatgatgaac accatcaaga cctgactctg ctcaaagccc tcgtgaggea acagetgeca 3540
[0134] gagaagtaca aagagatatt cttcgaccag agcaagaatg gatatgccgg atacatcgat 3600
[0135] ggcggagcat cacaggaaga attttacaag ttcatcaaac caatcctcga gaagatggac 3660
[0136] ggtactgaag agctgetggt gaagctgaac agggaggacc tgctgaggaa gecagaggacc 3720
[0137] tttgataatg gctccattcc acatcagata cacctgggag agectgcatge aatcctecge 3780
[0138] aggcaggagg atttctatcc tttcctgaag gataaccggg agaagataga gaagatcctg 3840
[0139] accttcagga tcccttatta cgtcggeccct ctggetagag gcaactcceg cttegettgg 3900
[0140] atgaccagga aatctgagga gacaattact ccttggaact tcgaagaggt cgtggataag 3960
[0141] ggcgcaageg cccagtcatt catcgaacgg atgaccaatt tcgataagaa cctgccaaac 4020
[0142] gagaaggtcc tgcccaaaca ttcactcctg tacgagtatt tcaccgtcta taacgagetg 4080
[0143] actaaagtga agtacgtgac cgagggcatg aggaagcctg ccttectgte cggagagecag 4140
[0144] aagaaggcta tcgttgatct gectcttcaag actaatagaa aggtgacagt gaagcagctc 4200
[0145] aaggaggatt actttaagaa gatcgaatgc tttgactcag tggaaatctc tggcgtggag 4260
[0146] gaccgcttta atgccagect gggecacttac catgatctge tgaagataat caaagacaaa 4320
[0147] gatttcctcg ataatgagga gaacgaggac atcctggaag atatcgtget gaccctgact 4380
[0148] ctgttcgagg atagagagat gatcgaagag cgcctgaaga cctatgccca tctgtttgac 4440
[0149] gataaagtca tgaaacagct caagcggegg cgctacactg ggtggggtag actctceccagg 4500
[0150] aaactcataa acggcatccg cgacaaacag agcggaaaga ccatcctgga tttcctgaaa 4560
[0151] tccgacggat tcgctaacag gaacttcatg caactgattc acgatgactc tctgacattt 4620
[0152] aaagaggaca tccagaaggc acaggtgagc ggtcaaggeg acagcctgea cgagcacatc 4680
[0153] gccaacctcg ctggatcacc cgccataaag aagggaatac tgcagacagt caaggtcgtg 4740
[0154] gacgaactcg tcaaagtgat gggtcggcac aagccagaga atatcgttat cgaaatggca 4800
[0155] agggagaacc aaaccaccca gaagggccag aagaactctc gggaacggat gaaaagaatc 4860
[0156] gaagagggaa ttaaggagct gggatctcag atactgaagg agcaccctgt ggagaataca 4920
[0157] cagctccaga acgagaaact ctacctgtac tacctccaga acgggeggga catgtacgtt 4980
[0158] gaccaggaac tcgacatcaa ccggcectgtce gattatgacg tggacgctat tgttccacag 5040
[0159] tccttectca aagatgactc cattgacaac aaggtgctga ccagatccga taaggeccge 5100
[0160] ggtaagtctg acaatgttcc atcagaagag gtggtcaaga agatgaagaa ttactggegg 5160
[0161] cagctcctca acgeccaaact gatcacccag cggaagtttg acaatctgac taaggcagaa 5220
[0162] agaggaggtc tgagcgaact cgacaaggcc ggctttatta agaggcaact ggtcgaaaca 5280
[0163] cgccagatta ccaaacacgt ggcacaaatc ctcgactcta ggatgaacac taagtacgat 5340
[0164] gagaacgata agctgatcag ggaagtgaaa gtgataactc tgaagagcaa gctggtgtct 5400
[0165] gacttccgga aggactttca attctacaaa gttcgcgaaa taaacaatta ccatcatget 5460
[0166] cacgatgcct atctcaatge tgtcgttgge accgecctga tcaagaaata ccctaaactg 5520
[0167] gagtctgagt tcgtgtacgg tgactataaa gtctacgatg tgaggaagat gatagcaaag 5580
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[0168] tctgagcaag agattggcaa agccaccgec aagtacttct tctactctaa tatcatgaat 5640
[0169] ttctttaaga ctgagataac cctggctaac ggcgaaatcc ggaagcgcecce actgatcgaa 5700
[0170] acaaacggag aaacaggaga aatcgtgtgg gataaaggca gggacttcge aactgtgegg 5760
[0171] aaggtgctgt ccatgccaca agtcaatatc gtgaagaaga ccgaagtgca gaccggegga 5820
[0172] ttctcaaagg agagcatcct gccaaagegg aactctgaca agetgatcge caggaagaaa 5880
[0173] gattgggacc caaagaagta tggcggtttc gattccccta cagtggetta ttccgttetg 5940
[0174] gtcgtggcaa aagtggagaa aggcaagtcc aagaaactca agtctgttaa ggagctgete 6000
[0175] ggaattacta ttatggagag atccagcttc gagaagaatc caatcgattt cctggaaget 6060
[0176] aagggctata aagaagtgaa gaaagatctc atcatcaaac tgcccaagta ctctctettt 6120
[0177] gagctggaga atggtaggaa gcggatgetg gectcecgeeg gagagetgea gaaaggaaac 6180
[0178] gagctggctc tgccctccaa atacgtgaac ttcctgtatc tggectccca ctacgagaaa 6240
[0179] ctcaaaggta gccctgaaga caatgagcag aagcaactct ttgttgagca acataaacac 6300
[0180] tacctggacg aaatcattga acagattagc gagttcagca agcgggttat tctggecgat 6360
[0181] gcaaacctcg ataaagtget gagcgcatat aataagcaca gggacaagcec aattcgegaa 6420
[0182] caagcagaga atattatcca cctctttact ctgactaatc tgggcgetce tgctgectte 6480
[0183] aagtatttcg atacaactat tgacaggaag cggtacacct ctaccaaaga agttctcgat 6540
[0184] gccaccctga tacaccagtc aattaccgga ctgtacgaga ctcgecatcga cctgtctcag 6600
[0185] ctcggcggeg acggttctec caagaagaag aggaaagtct cgageggtgg agectgcagga 6660
[0186] taggaattcg ggcccttega aggtaagect atccctaacc ctctectegg tctecgattet 6720
[0187] acgcgtaccg gtcatcatca ccatcaccat tgagtttaaa cccgetgate agectcgact 6780
[0188] gtgeetteta gttgecagee atctgttgtt tgecccteee cegtgectte cttgaccetg 6840
[0189] gaaggtgcca ctcccactgt cctttcctaa taaaatgagg aaattgcatc gecattgtctg 6900
[0190] agtaggtgtc attctattct ggggggtgge gtggggcagg acagcaaggg ggaggattgg 6960
[0191] gaagacaata gcaggcatgc tggggatgeg gtgggetcta tggettctga ggeggaaaga 7020
[0192] accagctggg gctctagggg gtatccccac gegecctgta geggegeatt aagegeggeg 7080
[0193] ggtgtggtgg ttacgegecag cgtgaccget acacttgcca gegecctage geccgetect 7140
[0194] ttcgetttet teccttectt tectecgecacg ttegecgget tteccegtea agetctaaat 7200
[0195] cggggcatce ctttagggtt ccgatttagt getttacgge acctcgacce caaaaaactt 7260
[0196] gattagggtg atggttcacg tagtgggcca tcgecctgat agacggtttt tegecetttg 7320
[0197] acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac 7380
[0198] cctatctcgg tctattcttt tgatttataa gggattttgg ggatttcgge ctattggtta 7440
[0199] aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt 7500
[0200] tagggtgtgg aaagtcccca ggetccccag gecaggecagaa gtatgcaaag catgcatcte 7560
[0201] aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa 7620
[0202] agcatgcatc tcaattagtc agcaaccata gtcccgecee taactccgec catcccgeee 7680
[0203] ctaactccge ccagttccge ccattctceg ccccatgget gactaatttt ttttatttat 7740
[0204] gcagaggccg aggccgccte tgectctgag ctattccaga agtagtgagg aggetttttt 7800
[0205] ggaggcctag gettttgecaa aaagctcceg ggagettgta tatccatttt cggatctgat 7860
[0206] cagcacgtgt tgacaattaa tcatcggcat agtatatcgg catagtataa tacgacaagg 7920
[0207] tgaggaacta aaccatggcc aagectttgt ctcaagaaga atccaccctc attgaaagag 7980
[0208] caacggctac aatcaacagc atccccatct ctgaagacta cagegtcgece agegcagete 8040
[0209] tctctagega cggecgeate ttcactggtg tcaatgtata tcattttact gggggacctt 8100
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[0210] gtgcagaact cgtggtgetg ggcactgetg ctgetgegge agetggecaac ctgacttgta 8160
[0211] tcgtcgegat cggaaatgag aacaggggea tcttgagece ctgeggacgg tgtcecgacagg 8220
[0212] tgettetega tctgecatcet gggatcaaag cgatagtgaa ggacagtgat ggacagecga 8280
[0213] cggcagttgg gattcgtgaa ttgetgecet ctggttatgt gtgggaggge taagcacttc 8340
[0214] gtggccgagg agcaggactg acacgtgeta cgagatttcg attccaccge cgecttectat 8400
[0215] gaaaggttgg gcttcggaat cgttttccgg gacgccgget ggatgatccet ccagegeggg 8460
[0216] gatctcatgce tggagttctt cgeccaccee aacttgttta ttgecagetta taatggttac 8520
[0217] aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt 8580
[0218] tgtggtttgt ccaaactcat caatgtatct tatcatgtct gtataccgtc gacctctage 8640
[0219] tagagcttgg cgtaatcatg gtcatagetg tttcctgtgt gaaattgtta tccgetcaca 8700
[0220] attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtge ctaatgagtg 8760
[0221] agctaactca cattaattge gttgcgectca ctgecegett tccagtcggg aaacctgteg 8820
[0222] tgccagetge attaatgaat cggccaacge geggggagag geggtttgeg tattgggege 8880
[0223] tctteegett cetegetcac tgactegetg cgeteggteg tteggetgeg gegageggta 8940
[0224] tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 9000
[0225] aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggecge gttgetggeg 9060
[0226] tttttccata ggctccgeee cecctgacgag catcacaaaa atcgacgetc aagtcagagg 9120
[0227] tggcgaaacc cgacaggact ataaagatac caggcgtttc cccctggaag ctccctegtg 9180
[0228] cgctetectg tteegaccet gecgettace ggatacctgt cegectttet cectteggga 9240
[0229] agcgtggege tttctcaatg ctcacgetgt aggtatctca gttcggtgta ggtegttege 9300
[0230] tccaagctgg getgtgtgea cgaaccceee gttcageceg accgetgege cttatceeggt 9360
[0231] aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactgge agcagccact 9420
[0232] ggtaacagga ttagcagagc gaggtatgta ggcggtgeta cagagttctt gaagtggtgg 9480
[0233] cctaactacg gctacactag aaggacagta tttggtatct gegctctget gaagccagtt 9540
[0234] accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccge tggtageggt 9600
[0235] ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct 9660
[0236] ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg 9720
[0237] gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt 9780
[0238] aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt 9840
[0239] gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgectg actcccecegte 9900
[0240] gtgtagataa ctacgatacg ggagggctta ccatctggee ccagtgetge aatgataccg 9960
[0241] cgagacccac gctcaccgge tccagattta tcagcaataa accagccage cggaagggece 10020
[0242] gagcgcagaa gtggtcctge aactttatce gectccatce agtctattaa ttgttgecgg 10080
[0243] gaagctagag taagtagttc gccagttaat agtttgcgea acgttgttge cattgetaca 10140
[0244] ggcatcgtgg tgtcacgctc gtcgtttggt atggecttcat tcagctccgg ttcccaacga 10200
[0245] tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagetc cttcggtect 10260
[0246] ccgatcgttg tcagaagtaa gttggccgea gtgttatcac tcatggttat ggcagcactg 10320
[0247] cataattctc ttactgtcat gccatccgta agatgetttt ctgtgactgg tgagtactca 10380
[0248] accaagtcat tctgagaata gtgtatgcgg cgaccgagtt getcttgece ggegtcaata 10440
[0249] cgggataata ccgcgecaca tagcagaact ttaaaagtge tcatcattgg aaaacgttct 10500
[0250] tcggggegaa aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact 10560
[0251] cgtgcaccca actgatcttc agcatctttt actttcacca gegtttetgg gtgagcaaaa 10620
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[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]

acaggaaggc aaaatgccge aaaaaaggga ataagggcega cacggaaatg ttgaatactc 10680

atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga 10740

tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgegecac atttccccecga 10800

aaagtgccac ctgacgtc 10818

<210> 12
211> 40
<212> DNA

<213> Artificial Sequence

<400> 12

gcagtcccte caatgacctc tccatcgtca accctgeteg 40

<210> 13
211> 36
<212> DNA

<213> Artificial Sequence

<400> 13

tcattggagg gactgccccece aatcaccaga tcgaat 36

<210> 14
<211> 10818
<212> DNA

<213> Artificial Sequence

<400> 14

gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccecgececatt
attgacgtca
atcatatgcc
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
accatgggac
gtgecectgtgt
gagctgacga
gttgatgtca
tacggcgceca

cagttccacc

gagatctccce
aagccagtat
ttaagctaca
gcgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccce
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
ctaagaaaaa
ggaggagaca
gtttgggett
cagacacagt
cacctccect

ggctcctgea

gatcccctat
ctgcteectg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacccea
aaatgtcgta
gtctatataa
attaatacga
gaggaaggtg
gccagtecegg
tttggaaagt
gaggaaggat
gggccacacc

gtacgcacgg

ggtcgactct
cttgtgtgtt
gcttgaccga
atgtacgggce
ttacggggtce
atggcccgece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctct
ctcactatag
gcggecegetg
gtgctgtccece
ggttctgacc
gtggaggagt
tgtgaccgtce

cccaagecag
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cagtacaatc
ggaggtcgcet
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tgggegtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
gcggeageat
tttttgaaga
cgggacaact
ggggaccctt
ctcccagetg

gcagceccag

tgctctgatg
gagtagtgeg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacce
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcacce
caaatgggceg
agagaaccca
gctggetage
gttcgaaacc
catcaagaaa
gaagcatgtg
cgatcttgtg
gtacctgttce
gcecttette

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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[0294] tggatgttcg tggacaatct ggtgctgaac aaggaagacc tggacgtcge atctcgette 1320
[0295] ctggagatgg agccagtcac catcccagat gtccacggeg gatccttgea gaatgetgte 1380
[0296] cgegtgtgga gecaacatccc agccataagg agcagcagge actgggetet ggttteggaa 1440
[0297] gaagaattgt ccctgctggc ccagaacaag cagagctcga agctcgegge caagtggece 1500
[0298] accaagctgg tgaagaactg ctttctccce ctaagagaat atttcaagta tttttcaage 1560
[0299] agcgggcgea gettcageag cggactagtg ccccgeggea gecacccage tgagaagagg 1620
[0300] aagcccatce gggtgetgte tctetttgat ggaatcgeta cagggetect ggtgetgaag 1680
[0301] gacttgggeca ttcaggtgga ccgctacatt gecctcggagg tgtgtgagga ctccatcacg 1740
[0302] gtgggcatgg tgcggcacca ggggaagatc atgtacgtcg gggacgtccg cagegtcaca 1800
[0303] cagaagcata tccaggagtg gggcccattc gatctggtga ttgggggecag tccctccaat 1860
[0304] gacctctcca tcgtcaacce tgctcgecaag ggectctacg agggeactgg ceggetette 1920
[0305] tttgagttct accgectect gecatgatgeg cggeccaagg agggagatga tcgececette 1980
[0306] ttctggetet ttgagaatgt ggtggecatg ggegttagtg acaagaggga catctcgega 2040
[0307] tttctcgagt ccaaccctgt gatgattgat gccaaagaag tgtcagetge acacagggee 2100
[0308] cgctacttct ggggtaacct tcceggtatg aacaggecgt tggcatccac tgtgaatgat 2160
[0309] aagctggage tgcaggagtg tctggagcat ggcaggatag ccaagttcag caaagtgagg 2220
[0310] accattacta cgaggtcaaa ctccataaag cagggcaaag accagcattt tcctgtcttce 2280
[0311] atgaatgaga aagaggacat cttatggtgc actgaaatgg aaagggtatt tggtttccca 2340
[0312] gtccactata ctgacgtctc caacatgage cgettggega ggecagagact getgggecgg 2400
[0313] tcatggageg tgccagtcat ccgecaccte ttecgetecge tgaaggagta ttttgegtgt 2460
[0314] gtgagcggea gegagacccee cggtaccage gagagegeca cccccgagag cgacaagaaa 2520
[0315] tactctattg gactggctat cgggacaaac tccgttgget gggecgtcat aaccgacgag 2580
[0316] tataaggtgc caagcaagaa attcaaggtg ctgggtaata ctgaccgcca ttcaatcaag 2640
[0317] aagaacctga tcggagcact cctcttcgac tccggtgaaa ccgetgaage tactcggetg 2700
[0318] aagcggaccg caaggcecggag atacacccge cgcaagaatc ggatatgtta tctgcaagag 2760
[0319] atctttagca acgaaatggc taaggtggac gactccttct ttcaccgect ggaagagage 2820
[0320] tttctggtgg aggaggataa gaaacacgag aggcacccta tattcggaaa tatcgtggat 2880
[0321] gaggtggett accatgaaaa gtatcctaca atctaccatc tgaggaagaa gctggtggac 2940
[0322] agcaccgata aagcagacct gaggctcatc tatctggecce tggetcatat gataaagttt 3000
[0323] agaggacact ttctgatcga gggcgacctg aatcccgata attccgatgt ggataaactc 3060
[0324] ttcattcaac tggtgcagac atataaccaa ctgttcgagg agaatcccat aaacgcttct 3120
[0325] ggtgtggatg ccaaggctat tctgtceget cggetgteca agtcacgeag actggagaat 3180
[0326] ctgattgccc aactgccagg agaaaagaag aacggcectgt ttgggaacct catcgecctg 3240
[0327] agcctgggee tgacacctaa cttcaagtcc aattttgatc tggecgaaga tgctaaactc 3300
[0328] cagctctcca aggacaccta tgacgatgat ctggacaacc tgctcgcaca gataggegac 3360
[0329] cagtacgccg atctctttet ggetgetaag aatctcteeg acgecattet getgagegac 3420
[0330] atactccggg tcaacactga gatcaccaaa gcacctctga gegectccat gataaaacge 3480
[0331] tatgatgaac accatcaaga cctgactctg ctcaaagccc tcgtgaggea acagetgeca 3540
[0332] gagaagtaca aagagatatt cttcgaccag agcaagaatg gatatgccgg atacatcgat 3600
[0333] ggcggagcat cacaggaaga attttacaag ttcatcaaac caatcctcga gaagatggac 3660
[0334] ggtactgaag agctgctggt gaagctgaac agggaggacc tgctgaggaa gcagaggacce 3720
[0335] tttgataatg gctccattcc acatcagata cacctgggag agctgecatge aatcctcege 3780
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[0336] aggcaggagg atttctatcc tttcctgaag gataaccggg agaagataga gaagatcctg 3840
[0337] accttcagga tcccttatta cgtcggecet ctggetagag gcaactcceg cttecgettgg 3900
[0338] atgaccagga aatctgagga gacaattact ccttggaact tcgaagaggt cgtggataag 3960
[0339] ggcgcaageg cccagtcatt catcgaacgg atgaccaatt tcgataagaa cctgecaaac 4020
[0340] gagaaggtcc tgcccaaaca ttcactcctg tacgagtatt tcaccgtcta taacgagetg 4080
[0341] actaaagtga agtacgtgac cgagggcatg aggaagcctg ccttcctgte cggagageag 4140
[0342] aagaaggcta tcgttgatct getcttcaag actaatagaa aggtgacagt gaagcagetc 4200
[0343] aaggaggatt actttaagaa gatcgaatgc tttgactcag tggaaatctc tggegtggag 4260
[0344] gaccgcttta atgccagect gggcacttac catgatctge tgaagataat caaagacaaa 4320
[0345] gatttcctcg ataatgagga gaacgaggac atcctggaag atatcgtget gaccctgact 4380
[0346] ctgttcgagg atagagagat gatcgaagag cgcctgaaga cctatgecca tctgtttgac 4440
[0347] gataaagtca tgaaacagct caagcggegg cgctacactg ggtggggtag actctceccagg 4500
[0348] aaactcataa acggcatccg cgacaaacag agcggaaaga ccatcctgga tttcctgaaa 4560
[0349] tccgacggat tcgctaacag gaacttcatg caactgattc acgatgactc tctgacattt 4620
[0350] aaagaggaca tccagaaggc acaggtgagc ggtcaaggceg acagectgea cgageacatc 4680
[0351] gccaacctceg ctggatcacc cgccataaag aagggaatac tgcagacagt caaggtcgtg 4740
[0352] gacgaactcg tcaaagtgat gggtcggcac aagccagaga atatcgttat cgaaatggea 4800
[0353] agggagaacc aaaccaccca gaagggccag aagaactctc gggaacggat gaaaagaatc 4860
[0354] gaagagggaa ttaaggagct gggatctcag atactgaagg agcaccctgt ggagaataca 4920
[0355] cagctccaga acgagaaact ctacctgtac tacctccaga acgggeggga catgtacgtt 4980
[0356] gaccaggaac tcgacatcaa ccggctgtce gattatgacg tggacgctat tgttccacag 5040
[0357] tccttectca aagatgactc cattgacaac aaggtgctga ccagatccga taaggceccge 5100
[0358] ggtaagtctg acaatgttcc atcagaagag gtggtcaaga agatgaagaa ttactggegg 5160
[0359] cagctcctca acgccaaact gatcacccag cggaagtttg acaatctgac taaggcagaa 5220
[0360] agaggaggtc tgagcgaact cgacaaggec ggctttatta agaggcaact ggtcgaaaca 5280
[0361] cgccagatta ccaaacacgt ggcacaaatc ctcgactcta ggatgaacac taagtacgat 5340
[0362] gagaacgata agctgatcag ggaagtgaaa gtgataactc tgaagagcaa gctggtgtct 5400
[0363] gacttccgga aggactttca attctacaaa gttcgcgaaa taaacaatta ccatcatget 5460
[0364] cacgatgcct atctcaatge tgtcgttgge accgecctga tcaagaaata ccctaaactg 5520
[0365] gagtctgagt tcgtgtacgg tgactataaa gtctacgatg tgaggaagat gatagcaaag 5580
[0366] tctgagcaag agattggcaa agccaccgee aagtacttct tctactctaa tatcatgaat 5640
[0367] ttctttaaga ctgagataac cctggctaac ggcgaaatcc ggaagcgecce actgatcgaa 5700
[0368] acaaacggag aaacaggaga aatcgtgtgg gataaaggea gggacttcge aactgtgcgg 5760
[0369] aaggtgetgt ccatgccaca agtcaatatc gtgaagaaga ccgaagtgca gaccggegga 5820
[0370] ttctcaaagg agagcatcct gccaaagegg aactctgaca agctgatcge caggaagaaa 5880
[0371] gattgggacc caaagaagta tggeggtttc gattccccta cagtggetta ttecegttetg 5940
[0372] gtcgtggcaa aagtggagaa aggcaagtcc aagaaactca agtctgttaa ggagctgete 6000
[0373] ggaattacta ttatggagag atccagcttc gagaagaatc caatcgattt cctggaagct 6060
[0374] aagggctata aagaagtgaa gaaagatctc atcatcaaac tgcccaagta ctctctcttt 6120
[0375] gagctggaga atggtaggaa gecggatgetg gectecgeeg gagagetgea gaaaggaaac 6180
[0376] gagctggete tgecctccaa atacgtgaac ttcctgtate tggectccca ctacgagaaa 6240
[0377] ctcaaaggta gccctgaaga caatgagcag aagcaactct ttgttgagca acataaacac 6300
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[0378] tacctggacg aaatcattga acagattagc gagttcagca agcgggttat tctggecgat 6360
[0379] gcaaacctcg ataaagtgct gagcgcatat aataagcaca gggacaagcc aattcgegaa 6420
[0380] caagcagaga atattatcca cctctttact ctgactaatc tgggegetce tgetgectte 6480
[0381] aagtatttcg atacaactat tgacaggaag cggtacacct ctaccaaaga agttctcgat 6540
[0382] gccaccctga tacaccagtc aattaccgga ctgtacgaga ctcgeatcga cctgtctcag 6600
[0383] ctcggeggeg acggttctee caagaagaag aggaaagtct cgageggtgg agetgecagga 6660
[0384] taggaattcg ggcccttcga aggtaageet atccctaace ctctectegg tctecgattet 6720
[0385] acgcgtaccg gtcatcatca ccatcaccat tgagtttaaa cccgetgatc agcctcgact 6780
[0386] gtgcetteta gttgecagee atctgttgtt tgeccctece cegtgeette cttgaccetg 6840
[0387] gaaggtgcca ctcccactgt cctttecctaa taaaatgagg aaattgcatc geattgtcetg 6900
[0388] agtaggtgtc attctattct ggeggetgeg gtggggcagg acagcaagge ggaggattgg 6960
[0389] gaagacaata gcaggcatgc tggggatgeg gtgggeteta tggettcectga ggeggaaaga 7020
[0390] accagctggg gctctagggg gtatccccac gegecctgta geggegeatt aagegeggeg 7080
[0391] ggtgtggtgg ttacgegeag cgtgaccget acacttgeca gegecctage geccgeteet 7140
[0392] ttcgetttet tcecttectt tctegecacg ttecgeegget tteccecegtcea agetctaaat 7200
[0393] cggggcatce ctttagggtt ccgatttagt getttacgge acctecgacce caaaaaactt 7260
[0394] gattagggtg atggttcacg tagtgggcca tcgecctgat agacggtttt tegecctttg 7320
[0395] acgttggagt ccacgttctt taatagtgga ctcttgttcec aaactggaac aacactcaac 7380
[0396] cctatctegg tctattcttt tgatttataa gggattttgg ggatttcgge ctattggtta 7440
[0397] aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt 7500
[0398] tagggtgtgg aaagtcccca ggectccccag gecaggecagaa gtatgcaaag catgcatcte 7560
[0399] aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa 7620
[0400] agcatgcatc tcaattagtc agcaaccata gtcccgecce taactccgec catccegece 7680
[0401] ctaactccge ccagttcege ccattctececg ccccatgget gactaatttt ttttatttat 7740
[0402] gcagaggccg aggecgecte tgectectgag ctattccaga agtagtgagg aggetttttt 7800
[0403] ggaggcctag gcttttgcaa aaagctcceg ggagettgta tatccatttt cggatctgat 7860
[0404] cagcacgtgt tgacaattaa tcatcggcat agtatatcgg catagtataa tacgacaagg 7920
[0405] tgaggaacta aaccatggcec aagectttgt ctcaagaaga atccaccctc attgaaagag 7980
[0406] caacggctac aatcaacagc atccccatct ctgaagacta cagcgtcgec agegecagete 8040
[0407] tctctagega cggecgeate ttcactggtg tcaatgtata tcattttact gggggacctt 8100
[0408] gtgcagaact cgtggtgetg ggecactgetg ctgetgegge agetggeaac ctgacttgta 8160
[0409] tcgtcgegat cggaaatgag aacaggggea tcttgagece ctgeggacgg tgtcecgacagg 8220
[0410] tgecttetega tectgecatcet gggatcaaag cgatagtgaa ggacagtgat ggacagecga 8280
[0411] cggcagttgg gattcgtgaa ttgectgecct ctggttatgt gtgggaggge taagcacttc 8340
[0412] gtggccgagg agcaggactg acacgtgeta cgagatttcg attccaccge cgecttetat 8400
[0413] gaaaggttgg gettecggaat cgttttecegg gacgecgget ggatgatcet ccagegeggg 8460
[0414] gatctcatgc tggagttctt cgcccaccee aacttgttta ttgcagetta taatggttac 8520
[0415] aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt 8580
[0416] tgtggtttgt ccaaactcat caatgtatct tatcatgtct gtataccgtc gacctctage 8640
[0417] tagagcttgg cgtaatcatg gtcatagetg tttcctgtgt gaaattgtta tccgetcaca 8700
[0418] attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtge ctaatgagtg 8760
[0419] agctaactca cattaattgc gttgcgetca ctgeccgett tccagtcggg aaacctgteg 8820
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[0420] tgccagetge attaatgaat cggccaacge geggggagag geggtttgeg tattgggege 8880
[0421] tcttcegett cctegetcac tgactegetg cgeteggteg tteggetgeg gegageggta 8940
[0422] tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 9000
[0423] aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggecge gttgetggcg 9060
[0424] tttttccata ggctececgeee cecctgacgag catcacaaaa atcgacgetc aagtcagagg 9120
[0425] tggcgaaacce cgacaggact ataaagatac caggegtttc cccctggaag ctecectegtg 9180
[0426] cgeteteectg ttecegaccet gecgettace ggatacctgt ccgectttet cectteggga 9240
[0427] agcgtggege tttctcaatg ctcacgetgt aggtatctca gttcggtgta ggtegttege 9300
[0428] tccaagctgg getgtgtgea cgaaccccee gttcageceg accgetgege cttatcecggt 9360
[0429] aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactgge agcagecact 9420
[0430] ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg 9480
[0431] cctaactacg gctacactag aaggacagta tttggtatct gecgetctget gaagccagtt 9540
[0432] accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccge tggtageggt 9600
[0433] ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct 9660
[0434] ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg 9720
[0435] gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt 9780
[0436] aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt 9840
[0437] gaggcaccta tctcagecgat ctgtctattt cgttcatcca tagttgectg actcccecgte 9900
[0438] gtgtagataa ctacgatacg ggagggctta ccatctggee ccagtgetge aatgataccg 9960
[0439] cgagacccac gctcaccgge tccagattta tcagcaataa accagccage cggaagggee 10020
[0440] gagcgcagaa gtggtcctge aactttatce gectccatce agtctattaa ttgttgecgg 10080
[0441] gaagctagag taagtagttc gccagttaat agtttgcgeca acgttgttge cattgctaca 10140
[0442] ggcatcgtgg tgtcacgete gtcgtttggt atggettcat tcagetcecgg ttecccaacga 10200
[0443] tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagecte ctteggtect 10260
[0444] ccgatcgttg tcagaagtaa gttggecgea gtgttatcac tcatggttat ggcagecactg 10320
[0445] cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg tgagtactca 10380
[0446] accaagtcat tctgagaata gtgtatgcgg cgaccgagtt getcttgece ggegtcaata 10440
[0447] cgggataata ccgcgecaca tagcagaact ttaaaagtge tcatcattgg aaaacgttct 10500
[0448] tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact 10560
[0449] cgtgcaccca actgatcttc agcatctttt actttcacca gegtttcectgg gtgagcaaaa 10620
[0450] acaggaaggc aaaatgccge aaaaaaggga ataagggega cacggaaatg ttgaatactc 10680
[0451] atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct catgagegga 10740
[0452] tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac atttccccga 10800
[0453] aaagtgccac ctgacgtc 10818

[0454]  <210> 15

[0455]  <211> 56

[0456]  <212> DNA

[0457] <213> Artificial Sequence

[0458]  <400> 15

[0459] atgcgtctca accgcaggag ttcctgtetg tttgttttag agctagaaat agcaag 56

[0460] <210> 16

[0461]  <211> 58
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[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0502]
[0503]

<212> DNA

<213> Artificial Sequence

<400> 16

atgcgtctcg taaaacacca gectgtgtge tgetgeggtg tttegtectt tccacaag b8
210> 17

211> 41

<212> DNA

<213> Artificial Sequence

<400> 17

atgcgtctca tttagagcta gaaatagcaa gttaaaataa g 41
<210> 18

211> 62

<212> DNA

<213> Artificial Sequence

<400> 18

atgcgtcteg getctaaaac tctctccgag aggagggage ggtgtttegt cetttecaca 60
ag 62

<210> 19

<211> 39

<212> DNA

<213> Artificial Sequence

<400> 19

atgcgtctca gagctagaaa tagcaagtta aaataagge 39
<210> 20

<211> 66

<212> DNA

<213> Artificial Sequence

<400> 20

atgcgtecteg tctagetcta aaaccggect tggeggtcece acteggtgtt tegtecttte 60
cacaag 66

<210> 21

<211> 38

<212> DNA

<213> Artificial Sequence

<400> 21

atgcgtctca tagaaatagc aagttaaaat aaggctag 38
210> 22

<211> 56

<212> DNA

<213> Artificial Sequence

<400> 22

atgcgtctcg aaacccggtg gtggetttet ccacggtgtt tcgtecttte cacaag 56
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[0504] <210> 23

[0505] <211> 2959

[0506]  <212> DNA

[0507] <213> Artificial Sequence

[0508]  <400> 23

[0509] tcgegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcceg gagacggtca 60
[0510] cagcttgtcet gtaageggat geccgggagea gacaageccg tcagggegeg tcagegggtg 120
[0511] ttggegggtg tcggggetgg cttaactatg cggeatcaga gecagattgta ctgagagtge 180
[0512] accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccge atcaggegece 240
[0513] attcgccatt caggctgege aactgttggg aagggegate ggtgegggee tcettegetat 300
[0514] tacgccaget ggcgaaaggg ggatgtgetg caaggegatt aagttgggta acgeccagggt 360
[0515] tttcccagtc acgacgttgt aaaacgacgg ccagtgaatt cgagctcggt acctcgegaa 420
[0516] tgcatctaga tatcggatcc ctaatacgac tcactatagg tgagaccgag agagggtctc 480
[0517] agttttagag ctagaaatag caagttaaaa taaggctagt ccgttatcaa cttgaaaaag 540
[0518] tggcaccgag tcggtgettt ttttaaaggg cccgtegact gecagaggeta getcaccgag 600
[0519] ggcctattte ccatgattce ttcatatttg catatacgat acaaggctgt tagagagata 660
[0520] attggaatta atttgactgt aaacacaaag atattagtac aaaatacgtg acgtagaaag 720
[0521] taataatttc ttgggtagtt tgcagtttta aaattatgtt ttaaaatgga ctatcatatg 780
[0522] cttaccgtaa cttgaaagta tttcgatttc ttggctttat atatcttgtg gaaaggacga 840
[0523] aacaccgcat aaagtgtaaa gcctggggtg cctaatgagt gagctaactc acattaattg 900
[0524] cgttgegete actgeceget ttccagtcgg gaaacctgtce gtgecagetg cattaatgaa 960
[0525] tcggeccaacg cgeggggaga ggeggtttge gtattgggeg cggecgecge ttectegete 1020
[0526] actgactcge tgcgeteggt cgtteggetg cggegagegg tatcagetca ctcaaaggeg 1080
[0527] gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggce 1140
[0528] cagcaaaagg ccaggaaccg taaaaaggcc gegttgetgg cgtttttecca taggetceccecge 1200
[0529] ccccctgacg agcatcacaa aaatcgacge tcaagtcaga ggtggegaaa cccgacagga 1260
[0530] ctataaagat accaggcgtt tccccetgga agetcccteg tgegetetee tgttecgace 1320
[0531] ctgcecgetta ccggatacct gtecgeettt cteccttegg gaagegtgge getttetcat 1380
[0532] agctcacgct gtaggtatct cagttcggtg taggtcgttc getccaaget gggetgtgtg 1440
[0533] cacgaaccce ccgttcagee cgaccgetge gecttatceg gtaactatcg tcttgagtee 1500
[0534] aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 1560
[0535] gcgaggtatg taggcggtge tacagagttc ttgaagtggt ggectaacta cggetacact 1620
[0536] agaagaacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 1680
[0537] ggtagctctt gatccggecaa acaaaccacc getggtageg gtggtttttt tgtttgecaag 1740
[0538] cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 1800
[0539] tctgacgetc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 1860
[0540] aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 1920
[0541] tatgagtaaa cttggtctga cagttagaaa aactcatcga gcatcaaatg aaactgcaat 1980
[0542] ttattcatat caggattatc aataccatat ttttgaaaaa gccgtttctg taatgaagga 2040
[0543] gaaaactcac cgaggcagtt ccataggatg gcaagatcct ggtatcggtc tgegattccg 2100
[0544] actcgtccaa catcaataca acctattaat ttcccctcgt caaaaataag gttatcaagt 2160
[0545] gagaaatcac catgagtgac gactgaatcc ggtgagaatg gcaaaagttt atgcatttct 2220
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[0546] ttccagactt gttcaacagg ccagccatta cgctcgtcat caaaatcact cgcatcaacc 2280
[0547] aaaccgttat tcattcgtga ttgcgcctga gecgagacgaa atacgcgatc getgttaaaa 2340
[0548] ggacaattac aaacaggaat cgaatgcaac cggcgcagga acactgcecag cgcatcaaca 2400
[0549] atattttcac ctgaatcagg atattcttct aatacctgga atgectgtttt cccagggatc 2460
[0550] gcagtggtga gtaaccatge atcatcagga gtacggataa aatgcttgat ggtcggaaga 2520
[0551] ggcataaatt ccgtcagcca gtttagtctg accatctcat ctgtaacatc attggcaacg 2580
[0552] ctacctttge catgtttcag aaacaactct ggcgecatcgg gettcccata caatcgatag 2640
[0553] attgtcgcac ctgattgccc gacattatcg cgagcccatt tatacccata taaatcagca 2700
[0554] tccatgttgg aatttaatcg cggecctagag caagacgttt cccgttgaat atggectcata 2760
[0555] ctcttecttt ttcaatatta ttgaagcatt tatcagggtt attgtctcat gagcggatac 2820
[0556] atatttgaat gtatttagaa aaataaacaa ataggggttc cgcgcacatt tccccgaaaa 2880
[0557] gtgccacctg acgtctaaga aaccattatt atcatgacat taacctataa aaataggcgt 2940
[0558] atcacgaggc cctttcgte 2959

[0559]  <210> 24

[0560]  <211> 7797

[0561]  <212> DNA

[0562] <213> Artificial Sequence

[0563]  <400> 24

[0564] ggtaccgatt agtgaacgga tctcgacggt atcgatcacg agactagcct cgageggeeg 60
[0565] cccccttcac cgagggecta tttcccatga ttccttcata tttgecatata cgatacaagg 120
[0566] ctgttagaga gataattgga attaatttga ctgtaaacac aaagatatta gtacaaaata 180
[0567] cgtgacgtag aaagtaataa tttcttgggt agtttgcagt tttaaaatta tgttttaaaa 240
[0568] tggactatca tatgcttacc gtaacttgaa agtatttcga tttcttgget ttatatatct 300
[0569] tgtggaaagg acgaaacacc gcaggagttc ctgtctgttt gttttagage tagaaatage 360
[0570] aagttaaaat aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgetttt 420
[0571] tttctagete accgagggee tatttcccat gattccttca tatttgecata tacgatacaa 480
[0572] ggctgttaga gagataattg gaattaattt gactgtaaac acaaagatat tagtacaaaa 540
[0573] tacgtgacgt agaaagtaat aatttcttgg gtagtttgca gttttaaaat tatgttttaa 600
[0574] aatggactat catatgctta ccgtaacttg aaagtatttc gatttcttgg ctttatatat 660
[0575] cttgtggaaa ggacgaaaca ccgcagcagce acacaggetg gtgttttaga gectagaaata 720
[0576] gcaagttaaa ataaggctag tccgttatca acttgaaaaa gtggcaccga gtcggtgett 780
[0577] tttttctage tcaccgaggg cctatttcce atgattcctt catatttgea tatacgatac 840
[0578] aaggctgtta gagagataat tggaattaat ttgactgtaa acacaaagat attagtacaa 900
[0579] aatacgtgac gtagaaagta ataatttctt gggtagtttg cagttttaaa attatgtttt 960
[0580] aaaatggact atcatatgct taccgtaact tgaaagtatt tcgatttctt ggctttatat 1020
[0581] atcttgtgga aaggacgaaa caccgctccce tcctctecgga gagagtttta gagcectagaaa 1080
[0582] tagcaagtta aaataaggct agtccgttat caacttgaaa aagtggcacc gagtcggtge 1140
[0583] tttttttcta gectcaccgag ggectattte ccatgattcec ttcatatttg catatacgat 1200
[0584] acaaggctgt tagagagata attggaatta atttgactgt aaacacaaag atattagtac 1260
[0585] aaaatacgtg acgtagaaag taataatttc ttgggtagtt tgcagtttta aaattatgtt 1320
[0586] ttaaaatgga ctatcatatg cttaccgtaa cttgaaagta tttcgatttc ttggetttat 1380
[0587] atatcttgtg gaaaggacga aacaccgagt gggaccgcca aggecggttt tagagctaga 1440
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[0588] aatagcaagt taaaataagg ctagtccgtt atcaacttga aaaagtggca ccgagtcggt 1500
[0589] gctttttttc tagctcaccg agggecctatt tcccatgatt ccttcatatt tgcatatacg 1560
[0590] atacaaggct gttagagaga taattggaat taatttgact gtaaacacaa agatattagt 1620
[0591] acaaaatacg tgacgtagaa agtaataatt tcttgggtag tttgcagttt taaaattatg 1680
[0592] ttttaaaatg gactatcata tgcttaccgt aacttgaaag tatttcgatt tcttggettt 1740
[0593] atatatcttg tggaaaggac gaaacaccgt ggagaaagcc accaccgggt tttagagcta 1800
[0594] gaaatagcaa gttaaaataa ggctagtccg ttatcaactt gaaaaagtgg caccgagtcg 1860
[0595] gtgctttttt taaagggccce gtcgactgea gaggectgea tgcaagettg gegtaatcat 1920
[0596] aaattctcga cctcgagaca aatggcagta ttcatccaca attttaaaag aaaagggggg 1980
[0597] attggggggt acagtgcagg ggaaagaata gtagacataa tagcaacaga catacaaact 2040
[0598] aaagaattac aaaaacaaat tacaaaaatt caaaattttc gggtttatta cagggacagc 2100
[0599] agagatccac tttggccgee gtgaggetce ggtgeccgte agtgggecaga gegeacatceg 2160
[0600] cccacagtcc ccgagaagtt ggggggaggg gtcggcaatt gaaccggtge ctagagaagg 2220
[0601] tggcgeggge taaactggga aagtgatgtce gtgtactgge tcegectttt tccecgagggt 2280
[0602] gggggagaac cgtatataag tgcagtagtc gccgtgaacg ttctttttcg caacgggttt 2340
[0603] gcecgecagaa cacaggtaag tgecgtgtgt ggtteccegeg ggectggeet ctttacgggt 2400
[0604] tatggceett gegtgecttg aattacttce acgecceetgg ctgecagtacg tgattcttga 2460
[0605] tcccgagett cgggttggaa gtgggtggga gagttcgagg ccttgegett aaggagecce 2520
[0606] ttcgeectegt gettgagttg aggectggee tgggegetgg ggecgecgeg tgegaatcetg 2580
[0607] gtggcacctt cgecgeetgte tegetgettt cgataagtct ctageccattt aaaatttttg 2640
[0608] atgacctget gecgacgettt ttttctggea agatagtctt gtaaatgegg gccaagatct 2700
[0609] gcacactggt atttcggttt ttggggccge gggeggegac ggggecegtg cgteccageg 2760
[0610] cacatgttcg gcgaggeggg gectgegage geggecaccg agaatcggac gggggtagte 2820
[0611] tcaagctgge cggeectgete tggtgeetgg cectegegeeg cegtgtateg ceceegecectg 2880
[0612] ggcggcaagg ctggeceggt cggecaccagt tgegtgageg gaaagatgge cgettecegg 2940
[0613] ccctgetgea gggagetcaa aatggaggac geggcgetcg ggagagegge cgggtgagte 3000
[0614] acccacacaa aggaaaaggg cctttccgtce ctcagecgte gettcatgtg actccacgga 3060
[0615] gtaccgggcg ccgtccagge acctcgatta gttctcgage ttttggagta cgtegtettt 3120
[0616] aggttgggge gagggetttt atgegatgga gtttccccac actgagtgge tggagactga 3180
[0617] agttaggcca gecttggecact tgatgtaatt ctccttggaa tttgeccettt ttgagtttgg 3240
[0618] atcttggttc attctcaagc ctcagacagt ggttcaaagt ttttttcttc catttcaggt 3300
[0619] gtcgtgagga tccaccggag cttaccatgg ccgagtacaa gcccacggtg cgectegeca 3360
[0620] cccgegacga cgtccccagg gecgtacgea cectegecge cgegttegee gactaccceg 3420
[0621] ccacgecgeca caccgtegat ccggaccgece acatcgageg ggtcaccgag ctgcaagaac 3480
[0622] tcttcctecac gegegteggg ctegacateg gecaaggtgtg ggtegeggac gacggegeeg 3540
[0623] cggtggeggt ctggaccacg ccggagageg tcgaageggg ggeggtgtte gecgagateg 3600
[0624] gcccgegeat ggecgagttg ageggttcee ggetggecge gecagcaacag atggaaggce 3660
[0625] tcectggegee geaccggece aaggageccg cgtggtteet ggecaccgte ggegtetege 3720
[0626] ccgaccacca gggcaagggt ctgggeageg ccgtegtget ccccggagtg gaggeggecg 3780
[0627] agcgegeegg ggtgeecgee ttectggaga cctecgegee cegeaaccte cecttetacg 3840
[0628] agcggetegg cttcaccgte accgecgacg tcgaggtgee cgaaggaccg cgeacctggt 3900
[0629] gcatgacccg caagcceggt geccactagag tgagcaaggg cgaggagetg ttcaccgggg 3960
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[0630] tggtgcccat cctggtegag ctggacggeg acgtaaacgg ccacaagttc agegtgtecg 4020
[0631] gcgagggega gggegatgee acctacggea agetgaccet gaagttcatc tgcaccaccg 4080
[0632] gcaagctgee cgtgeeetgg cccacceteg tgaccaccet gacctacgge gtgecagtget 4140
[0633] tcagccgeta cccecgaccac atgaagcage acgacttctt caagtccgece atgeccgaag 4200
[0634] gctacgtcca ggagegeacce atcttcttca aggacgacgg caactacaag acccgegeeg 4260
[0635] aggtgaagtt cgagggcgac accctggtga accgecatcga getgaaggge atcgacttca 4320
[0636] aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage cacaacgtct 4380
[0637] atatcatgge cgacaagcag aagaacggca tcaaggtgaa cttcaagatc cgccacaaca 4440
[0638] tcgaggacgg cagegtgecag ctcgecgace actaccagea gaacaccccce atcggegacg 4500
[0639] gceeegtget getgeccgac aaccactacc tgagcaccca gtccgecctg agcaaagace 4560
[0640] ccaacgagaa gcgcgatcac atggtcctge tggagttcgt gaccgecgee gggatcacte 4620
[0641] tcggecatgga cgagctgtac aagtaaacta gtggcegegece acatgcatcg gtacctttaa 4680
[0642] gaccaatgac ttacaaggca gctgtagatc ttagccactt tctagagtcg gggcggecgg 4740
[0643] ccgettecgag cagacatgat aagatacatt gatgagtttg gacaaaccac aactagaatg 4800
[0644] cagtgaaaaa aatgctttat ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt 4860
[0645] ataagctgca ataaacaagt taacaacaac aattgcattc attttatgtt tcaggttcag 4920
[0646] ggggaggtgt gggaggtttt ttaaagcaag taaaacctct acaaatgtgg taaaatcgat 4980
[0647] aaggatccgt cgaccgatge ccttgagage cttcaaccca gtcagetect tccggtggge 5040
[0648] gcggggcatg actatcgteg ccgeacttat gactgtctte tttatcatge aactcgtagg 5100
[0649] acaggtgccg gcagegetet tcegettecet cgetcactga ctegetgege teggtegtte 5160
[0650] ggctgeggeg ageggtatca getcactcaa aggeggtaat acggttatce acagaatcag 5220
[0651] gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa 5280
[0652] aggccgegtt getggegttt tteccatagge tccgeccece tgacgageat cacaaaaatc 5340
[0653] gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gegtttccece 5400
[0654] ctggaagcte cctegtgege tetectgtte cgaccetgee gettaccgga tacctgteeg 5460
[0655] cctttctece ttcgggaage gtggegettt ctcaatgetc acgetgtagg tatctcagtt 5520
[0656] cggtgtaggt cgttcgetec aagetggget gtgtgeacga acccccegtt cageccgace 5580
[0657] gctgecgectt atccggtaac tatcgtcttg agtccaacce ggtaagacac gacttatcge 5640
[0658] cactggcagce agccactggt aacaggatta gcagagcgag gtatgtagge ggtgetacag 5700
[0659] agttcttgaa gtggtggcct aactacgget acactagaag gacagtattt ggtatctgeg 5760
[0660] ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 5820
[0661] ccaccgetgg tageggtggt ttttttgttt gcaagcagea gattacgecge agaaaaaaag 5880
[0662] gatctcaaga agatcctttg atcttttcta cggggtctga cgctcagtgg aacgaaaact 5940
[0663] cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa 6000
[0664] attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt 6060
[0665] accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttcgt tcatccatag 6120
[0666] ttgeetgact ccecegtegtg tagataacta cgatacggga gggettacca tctggeccca 6180
[0667] gtgctgcaat gataccgega gacccacget caccggetce agatttatca gcaataaace 6240
[0668] agccagcecgg aagggecgag cgeagaagtg gtcctgeaac tttatccgee tccatccagt 6300
[0669] ctattaattg ttgccgggaa gctagagtaa gtagttcgec agttaatagt ttgegcaacg 6360
[0670] ttgttgeccat tgctacagge atcgtggtgt cacgetegte gtttggtatg gettcattca 6420
[0671] gctccggttec ccaacgatca aggcgagtta catgatcccc catgttgtge aaaaaagcgg 6480
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[0672] ttagctcctt cggtectecg atcgttgtca gaagtaagtt ggecgecagtg ttatcactca 6540
[0673] tggttatgge agcactgcat aattctctta ctgtcatgee atccgtaaga tgettttetg 6600
[0674] tgactggtga gtactcaacc aagtcattct gagaatagtg tatgcggega ccgagttget 6660
[0675] cttgcccgge gtcaatacgg gataataccg cgecacatag cagaacttta aaagtgctca 6720
[0676] tcattggaaa acgttcttcg gggcgaaaac tctcaaggat cttaccgetg ttgagatcca 6780
[0677] gttcgatgta acccactcgt gcacccaact gatcttcage atcttttact ttcaccageg 6840
[0678] tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata agggegacac 6900
[0679] ggaaatgttg aatactcata ctcttccttt ttcaatatta ttgaagcatt tatcagggtt 6960
[0680] attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa ataggggttc 7020
[0681] cgcgecacatt tccccgaaaa gtgeccacctg acgegecctg tageggegea ttaagegegg 7080
[0682] cgggtgtggt ggttacgege agegtgaccg ctacacttge cagegeccta gegecegete 7140
[0683] ctttcgettt ctteecttee tttetegeca cgttegeegg cttteccegt caagetctaa 7200
[0684] atcggggget ccctttaggg ttccgattta gtgctttacg gecacctcgac cccaaaaaac 7260
[0685] ttgattaggg tgatggttca cgtagtggge catcgecctg atagacggtt tttcgecett 7320
[0686] tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga acaacactca 7380
[0687] accctatcte ggtctattet tttgatttat aagggatttt gccgatttceg gectattggt 7440
[0688] taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata ttaacgttta 7500
[0689] caatttccca ttcgccattc aggetgegea actgttggga agggegateg gtgegggcet 7560
[0690] cttcgetatt acgeccagece aagctaccat gataagtaag taatattaag gtacgggagg 7620
[0691] tacttggagc ggccgcaata aaatatcttt attttcatta catctgtgtg ttggtttttt 7680
[0692] gtgtgaatcg atagtactaa catacgctct ccatcaaaac aaaacgaaac aaaacaaact 7740
[0693] agcaaaatag gctgtcccca gtgcaagtge aggtgccaga acatttctct atcgata 7797
[0694] <210> 25

[0695] <211> 6978

[0696]  <212> DNA

[0697] <213> Artificial Sequence

[0698]  <400> 25

[0699] ggtaccgatt agtgaacgga tctcgacggt atcgatcacg agactagect cgageggeeg 60
[0700] ccccettecac cgagggecta tttcccatga ttccttcata tttgecatata cgatacaagg 120
[0701] ctgttagaga gataattgga attaatttga ctgtaaacac aaagatatta gtacaaaata 180
[0702] cgtgacgtag aaagtaataa tttcttgggt agtttgcagt tttaaaatta tgttttaaaa 240
[0703] tggactatca tatgcttacc gtaacttgaa agtatttcga tttcttgget ttatatatct 300
[0704] tgtggaaagg acgaaacacc gggagacgec gecattaggea ccccaggett tacactttat 360
[0705] gctteegget cgtataatgt gtggattttg agttaggatc cgtcgagatt ttcaggaget 420
[0706] aaggaagcta aaatggagaa aaaaatcact ggatatacca ccgttgatat atcccaatgg 480
[0707] catcgtaaag aacattttga ggcatttcag tcagttgctc aatgtaccta taaccagacc 540
[0708] gttcagctgg atattacgge ctttttaaag accgtaaaga aaaataagca caagttttat 600
[0709] ccggecttta ttcacattct tgecccgectg atgaatgete atccggaatt cegtatggea 660
[0710] atgaaagacg gtgagctggt gatatgggat agtgttcacc cttgttacac cgttttccat 720
[0711] gagcaaactg aaacgttttc atcgctctgg agtgaatacc acgacgattt ccggecagttt 780
[0712] ctacacatat attcgcaaga tgtggcgtgt tacggtgaaa acctggecta tttccctaaa 840
[0713] gggtttattg agaatatgtt tttcgtctca gccaatccct gggtgagttt caccagtttt 900
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[0714] gatttaaacg tggccaatat ggacaacttc ttcgccceeg ttttcaccat gggcaaatat 960
[0715] tatacgcaag gcgacaaggt gectgatgecg ctggegatte aggttcatca tgeegtttgt 1020
[0716] gatggcttee atgtcggecag aatgecttaat gaattacaac agtactgega tgagtggecag 1080
[0717] ggcggeggcgt aaagatctgg atccggetta ctaaaagcca gataacagta tgegtatttg 1140
[0718] cgcgetgatt tttgeggtat aagaatatat actgatatgt atacccgaag tatgtcaaaa 1200
[0719] agaggtatgc tatgaagcag cgtattacag tgacagttga cagcgacage tatcagttge 1260
[0720] tcaaggcata tatgatgtca atatctccgg tctggtaage acaaccatge agaatgaage 1320
[0721] ccgtegtetg cgtgecgaac getggaaage ggaaaatcag gaagggatgg ctgaggtcege 1380
[0722] ccggtttatt gaaatgaacg gctcttttge tgacgagaac aggggetggt gaaatgcagt 1440
[0723] ttaaggttta cacctataaa agagagagcc gttatcgtct gtttgtggat gtacagagtg 1500
[0724] atattattga cacgcccggg cgacggatgg tgatccccct ggecagtgea cgtetgetgt 1560
[0725] cagataaagt ctcccgtgaa ctttacccgg tggtgcatat cggggatgaa agetggegea 1620
[0726] tgatgaccac cgatatggcc agtgtgeegg tctcecgttat cggggaagaa gtggetgate 1680
[0727] tcagccaccg cgaaaatgac atcaaaaacg ccattaacct gatgttctgg ggaatataaa 1740
[0728] tgtcaggctc ccttatacac agccagtctg caggtcgacg cgtctcctaa attctcecgace 1800
[0729] tcgagacaaa tggcagtatt catccacaat tttaaaagaa aaggggggat tggggggtac 1860
[0730] agtgcaggge aaagaatagt agacataata gcaacagaca tacaaactaa agaattacaa 1920
[0731] aaacaaatta caaaaattca aaattttcgg gtttattaca gggacagcag agatccactt 1980
[0732] tggeegeegt gaggeteegg tgeccegtcag tgggecagage gecacatcgece cacagtceccee 2040
[0733] gagaagttgg ggggaggggt cggcaattga accggtgect agagaaggtg gegeggggta 2100
[0734] aactgggaaa gtgatgtcgt gtactggetc cgecttttte ccgagggtgg gggagaaccg 2160
[0735] tatataagtg cagtagtcgc cgtgaacgtt ctttttcgea acgggtttge cgecagaaca 2220
[0736] caggtaagtg ccgtgtgtgg ttccegeggg cetggectet ttacgggtta tggeecttge 2280
[0737] gtgccttgaa ttacttccac geccctgget geagtacgtg attcttgate cecgagetteg 2340
[0738] gottggaagt gggtgggaga gttcgaggee ttgegettaa ggagecccett cgectegtge 2400
[0739] ttgagttgag gcctggeetg ggegetgggeg cegeegegtg cgaatetggt ggecacctteg 2460
[0740] cgcctgtete getgettteg ataagtctet agecatttaa aatttttgat gacctgetge 2520
[0741] gacgcttttt ttctggcaag atagtcttgt aaatgcggge caagatctge acactggtat 2580
[0742] ttcggttttt ggggccgegg geggegacgg ggeccgtgeg tcccagegea catgttegge 2640
[0743] gaggecgggge ctgegagege ggecaccgag aatcggacgg gggtagtcte aagetggeeg 2700
[0744] gecetgetetg gtgectggee tcgegeegee gtgtatecgee cegecetggg cggeaagget 2760
[0745] ggceecggteg geaccagttg cgtgagegga aagatggeceg ctteceecggee ctgetgeagg 2820
[0746] gagctcaaaa tggaggacgec ggecgeteggg agagegggeg ggtgagtcac ccacacaaag 2880
[0747] gaaaagggcece tttcegteet cagecgtege ttcatgtgac tccacggagt accgggegee 2940
[0748] gtccaggcac ctcgattagt tctcgagctt ttggagtacg tcgtctttag gttgggggga 3000
[0749] ggggttttat gcgatggagt ttccccacac tgagtgggtg gagactgaag ttaggccage 3060
[0750] ttggcacttg atgtaattct ccttggaatt tgeccttttt gagtttggat cttggttcat 3120
[0751] tctcaagcct cagacagtgg ttcaaagttt ttttcttcca tttcaggtgt cgtgaggatc 3180
[0752] caccggagct taccatgacc gagtacaagc ccacggtgeg cctegecace cgegacgacg 3240
[0753] tcceccaggge cgtacgecace ctegecgeecg cgttegecga ctaccecgee acgegecaca 3300
[0754] ccgtegatee ggaccgecac atcgageggg tcaccgaget gcaagaactc ttcctcacge 3360
[0755] gecgteggget cgacatcgge aaggtgtggg tcgeggacga cggegeecgeg gtggeggtet 3420
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[0756] ggaccacgcc ggagagegtc gaageggggg cggtgttege cgagatcgge cegegeatgg 3480
[0757] ccgagttgag cggttcecegg ctggecgege agecaacagat ggaaggecte ctggegecge 3540
[0758] accggecccaa ggageccegeg tggtteetgg ccaccgtegg cgtgtegeee gaccaccagg 3600
[0759] gcaagggtct gggcagcgec gtcgtgetec ccggagtgga ggcggecgag cgegeecgggg 3660
[0760] tgeceegeett cetggagace tccgegecee gecaacctecee cttcectacgag cggetegget 3720
[0761] tcaccgtcac cgecgacgtc gaggtgeccg aaggaccgeg cacctggtge atgacccgea 3780
[0762] agcccggtge ctgacgeccg ccccacgace cgeagegece gaccgaaagg agegeacgac 3840
[0763] cccatgcatc ggtaccttta agaccaatga cttacaagge agctgtagat cttagccact 3900
[0764] ttctagagtc ggggeggeecg geegettega gecagacatga taagatacat tgatgagttt 3960
[0765] ggacaaacca caactagaat gcagtgaaaa aaatgcttta tttgtgaaat ttgtgatget 4020
[0766] attgctttat ttgtaaccat tataagctgc aataaacaag ttaacaacaa caattgcatt 4080
[0767] cattttatgt ttcaggttca gggggaggtg tgggaggttt tttaaagcaa gtaaaacctc 4140
[0768] tacaaatgtg gtaaaatcga taaggatccg tcgaccgatg cccttgagag ccttcaacce 4200
[0769] agtcagctce ttccggtggg cgeggggeat gactatcgtc gecgecactta tgactgtett 4260
[0770] ctttatcatg caactcgtag gacaggtgcc ggcagcgcte ttccgettee tcgetcactg 4320
[0771] actcgetgeg cteggtegtt cggetgegge gageggtate agetcactca aaggeggtaa 4380
[0772] tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagce 4440
[0773] aaaaggccag gaaccgtaaa aaggccgegt tgetggegtt tttccatagg cteccgecece 4500
[0774] ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat 4560
[0775] aaagatacca ggcgtttcce cctggaaget ccctegtgeg ctcteetgtt cegaccctge 4620
[0776] cgcttaccgg atacctgtee gectttetee cttegggaag cgtggegett tectcaatget 4680
[0777] cacgctgtag gtatctcagt tcggtgtagg tcgttcgete caagetggge tgtgtgecacg 4740
[0778] aacccccegt tcagceccgac cgetgegeet tatccggtaa ctatcgtcett gagtccaacc 4800
[0779] cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga 4860
[0780] gotatgtagg cggtgctaca gagttcttga agtggtggece taactacgge tacactagaa 4920
[0781] ggacagtatt tggtatctge gctctgetga ageccagttac cttcggaaaa agagttggta 4980
[0782] gctcttgatc cggcaaacaa accaccgetg gtageggtgg tttttttgtt tgcaagcage 5040
[0783] agattacgcg cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg 5100
[0784] acgctcagtg gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga 5160
[0785] tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa agtatatatg 5220
[0786] agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc tcagcgatct 5280
[0787] gtctatttcg ttcatccata gttgecctgac tcccegtegt gtagataact acgatacggg 5340
[0788] agggcttacc atctggecce agtgetgecaa tgataccgeg agacccacge tcaccggete 5400
[0789] cagatttatc agcaataaac cagccagccg gaagggcecga gegecagaagt ggtcctgecaa 5460
[0790] ctttatccge ctccatccag tctattaatt gttgccggga agctagagta agtagttcge 5520
[0791] cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg tcacgetcegt 5580
[0792] cgtttggtat ggcttcattc agetceggtt cccaacgatc aaggegagtt acatgatcce 5640
[0793] ccatgttgtg caaaaaagcg gttagctcct tcggtcctee gatcgttgtc agaagtaagt 5700
[0794] tggecegeagt gttatcactc atggttatgg cagcactgca taattctctt actgtcatge 5760
[0795] catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc tgagaatagt 5820
[0796] gtatgcggeg accgagttge tcttgeccgg cgtcaatacg ggataatace gegecacata 5880
[0797] gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctctcaagga 5940
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[0798] tcttaccget gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag 6000
[0799] catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa 6060
[0800] aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt tttcaatatt 6120
[0801] attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga 6180
[0802] aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccacct gacgegecct 6240
[0803] gtagcggcge attaagcgeg gegggtgtgg tggttacgeg cagegtgace getacacttg 6300
[0804] ccagcgcect agegeecget cetttegett tetteectte ctttetegee acgttegecg 6360
[0805] gcttteeceeg tcaagetcta aatcggggge tccctttagg gttcecegattt agtgetttac 6420
[0806] ggcacctcga ccccaaaaaa cttgattagg gtgatggttc acgtagtggg ccatcgecet 6480
[0807] gatagacggt ttttcgecect ttgacgttgg agtccacgtt ctttaatagt ggactcttgt 6540
[0808] tccaaactgg aacaacactc aaccctatct cggtctattc ttttgattta taagggattt 6600
[0809] tgcegattte ggectattgg ttaaaaaatg agectgattta acaaaaattt aacgcgaatt 6660
[0810] ttaacaaaat attaacgttt acaatttccc attcgccatt caggctgege aactgttggg 6720
[0811] aagggcgatc ggtgegggee tcttegetat tacgecagee caagectacca tgataagtaa 6780
[0812] gtaatattaa ggtacgggag gtacttggag cggecgecaat aaaatatctt tattttcatt 6840
[0813] acatctgtgt gttggttttt tgtgtgaatc gatagtacta acatacgctc tccatcaaaa 6900
[0814] caaaacgaaa caaaacaaac tagcaaaata ggctgtcccc agtgcaagtg caggtgecag 6960
[0815] aacatttctc tatcgata 6978

[0816] <210> 26

[0817]  <211> 20

[0818]  <212> DNA

[0819] <213> Artificial Sequence

[0820]  <400> 26

[0821] ccagcatggg tacagacaac 20

[0822] <210> 27

[0823]  <211> 20

[0824]  <212> DNA

[0825] <213> Artificial Sequence

[0826]  <400> 27

[0827] agctgaataa agcagcagca 20

[0828] <210> 28

[0829] <211> 20

[0830] <212> DNA

[0831] <213> Artificial Sequence

[0832]  <400> 28

[0833] acaactttgg cattgtggaa 20

[0834]  <210> 29

[0835] <211> 18

[0836]  <212> DNA

[0837] <213> Artificial Sequence

[0838]  <400> 29

[0839] gatgcaggga tgatgttc 18
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[0840]
[0841]
[0842]
[0843]
[0844]
[0845]
[0846]
[0847]
[0848]
[0849]
[0850]
[0851]
[0852]
[0853]
[0854]
[0855]
[0856]
[0857]
[0858]
[0859]
[0860]
[0861]
[0862]
[0863]
[0864]
[0865]
[0866]
[0867]
[0868]
[0869]
[0870]
[08711]
[0872]
[0873]
[0874]
[0875]
[0876]
[0877]
[0878]
[0879]
[0880]
[0881]

<210> 30

211> 24

<212> DNA

<213> Artificial Sequence
<400> 30

tgggttttat aattaatgaa gggt 24
<210> 31

<211> 20

<212> DNA

<213> Artificial Sequence
<400> 31

ttaaygatcc cactcacaat 20
<210> 32

<211> 19

<212> DNA

<213> Artificial Sequence
<400> 32

ataaagagta aggggtggeg 19
<210> 33

<211> 25

<212> DNA

<213> Artificial Sequence
<400> 33

gggttttata attaatgaag ggtaa 25
<210> 34

211> 18

<212> DNA

<213> Artificial Sequence
<400> 34

tcccactcac aatctcte 18
<210> 35

211> 24

<212> DNA

<213> Artificial Sequence
<400> 35

accggcagga gttcctgtet gttt 24
<210> 36

211> 24

<212> DNA

<213> Artificial Sequence
<400> 36

aaacaaacag acaggaactc ctgec 24
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[0882]
[0883]
[0884]
[0885]
[0886]
[0887]
[0888]
[0889]
[0890]
[0891]
[0892]
[0893]
[0894]
[0895]
[0896]
[0897]
[0898]
[0899]
[0900]
[0901]
[0902]
[0903]
[0904]
[0905]
[0906]
[0907]
[0908]
[0909]
[0910]
[0911]
[0912]
[0913]
[0914]
[0915]
[0916]
[0917]
[0918]
[0919]
[0920]
[0921]
[0922]
[0923]

<210> 37

211> 24

<212> DNA

<213> Artificial Sequence

<400> 37

accggcagca gcacacagge tggt
<210> 38

211> 24

<212> DNA

<213> Artificial Sequence

<400> 38

aaacaccagc ctgtgtgetg ctge
<210> 39

211> 24

<212> DNA

<213> Artificial Sequence

<400> 39

accggectecee tcctectegga gaga
<210> 40

211> 24

<212> DNA

<213> Artificial Sequence

<400> 40

aaactctctc cgagaggagg gagce
<210> 41

211> 24

<212> DNA

<213> Artificial Sequence

<400> 41

accggagtgg gaccgccaag gecg
<210> 42

211> 24

<212> DNA

<213> Artificial Sequence

<400> 42

aaaccggect tggeggtcece acte
210> 43

211> 24

<212> DNA

<213> Artificial Sequence

<400> 43

accggtggag aaagccacca ccgg

24

24

24

24

24

24

24
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[0924]
[0925]
[0926]
[0927]
[0928]
[0929]
[0930]
[0931]
[0932]
[0933]
[0934]
[0935]
[0936]
[0937]
[0938]
[0939]
[0940]
[0941]
[0942]
[0943]
[0944]
[0945]
[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]
[0965]

<210> 44

211> 24

<212> DNA

<213> Artificial Sequence
<400> 44

aaacccggtg gtggetttet ccac 24
<210> 45

<211> 20

<212> DNA

<213> Mus musculus

<400> 45

gcaggagtte ctgtetgttt 20
<210> 46

<211> 20

<212> DNA

<213> Mus musculus

<400> 46

gcagcagcac acaggetggt 20
<210> 47

<211> 20

<212> DNA

<213> Mus musculus

<400> 47

gctcecteect cteggagaga 20
<210> 48

<211> 20

<212> DNA

<213> Mus musculus

<400> 48

gagtgggacc gccaaggecg 20
<210> 49

211> 20

<212> DNA

<213> Mus musculus

<400> 49

gtggagaaag ccaccaccgg 20
<210> 50

<211> 19

<212> DNA

<213> Artificial Sequence
<400> 50

aactccacca atccgcage 19
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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]

<210> 51

<211> 20

<212> DNA

<213> Artificial Sequence
<400> 51

aactggcgaa gcccagacga 20
<210> 52

<211> 53

<212> DNA

<213> Mus musculus

<400> 52

cgectetttt ccctgectaa acagacagga actcctgeca attgagggeg

<210> 53

<211> 53

<212> DNA

<213> Mus musculus
<400> 53

cgegggegeg caggtgeage agcacacagg ctggtcggga gggegggsecy

<210> 54

211> 53

<212> DNA

<213> Mus musculus
<400> 54

atcggttgeg cgegegetee ctectetegg agagaggget

<210> 55

211> 53

<212> DNA

<213> Mus musculus
<400> 55

aggaggagag actgtgagtg ggaccgccaa ggcececgeggge

<210> 56

<211> 53

<212> DNA

<213> Mus musculus
<400> 56

ctceeectee ctetgeegee ggtggtgget ttetecacte

<210> 57

211> 23

<212> DNA

<213> Mus musculus

<400> 57

acacgagttc ctttgtgatt ggg 23

70

gtggtaaaac
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tca 53
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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]

<210> 58

211> 23

<212> DNA

<213> Mus musculus
<400> 58

gcagcaggtg gtgtctgett
<210> 59

211> 23

<212> DNA

<213> Mus musculus
<400> 59

gtaagtgttc ctgtctette
<210> 60

211> 23

<212> DNA

<213> Mus musculus
<400> 60

ccaggggage ctgtctgtte
<210> 61

211> 23

<212> DNA

<213> Mus musculus
<400> 61

gcaggaggcce ctcgetgttt
<210> 62

211> 23

<212> DNA

<213> Mus musculus
<400> 62

gcatctgtte ttgectgttt
<210> 63

211> 23

<212> DNA

<213> Mus musculus
<400> 63

cctggagatc ctgtcagtgt
210> 64

211> 23

<212> DNA

<213> Mus musculus
<400> 64

gcecggattte ctggatgttt

888

tegg

tgg

888

ggeg

tgg

tgg

23

23

23

23

23

23

23
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[1050]
[1051]
[1052]
[1053]
[1054]
[1055]
[1056]
[1057]
[1058]
[1059]
[1060]
[1061]
[1062]
[1063]
[1064]
[1065]
[1066]
[1067]
[1068]
[1069]
[1070]
[1071]
[1072]
[1073]
[1074]
[1075]
[1076]
[1077]
[1078]
[1079]
[1080]
[1081]
[1082]
[1083]
[1084]
[1085]
[1086]
[1087]
[1088]
[1089]
[1090]
[1091]

<210> 6h

211> 23

<212> DNA

<213> Mus musculus
<400> 65

gcagcagcac gcgggetggce
<210> 66

211> 23

<212> DNA

<213> Mus musculus
<400> 66

gcagcagccg agaagctgga
210> 67

211> 23

<212> DNA

<213> Mus musculus
<400> 67

gcagccggag acaggetggce
<210> 68

211> 23

<212> DNA

<213> Mus musculus
<400> 68

gcagctgece acagtectgge
<210> 69

211> 23

<212> DNA

<213> Mus musculus
<400> 69

gccgecagtac accgtctggg
<210> 70

211> 23

<212> DNA

<213> Mus musculus
<400> 70

gcecgetgeac acagegeggt
210> 71

211> 23

<212> DNA

<213> Mus musculus
<400> 71

gctgcaggac acagggtgtt

tgg

agg

tgg

agg

ggeg

ggg

g8g

23

23

23

23

23

23

23

72
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[1092]
[1093]
[1094]
[1095]
[1096]
[1097]
[1098]
[1099]
[1100]
[1101]
[1102]
[1103]
[1104]
[1105]
[1106]
[1107]
[1108]
[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]
[1126]
[1127]
[1128]
[1129]
[1130]
[1131]
[1132]
[1133]

210> 72

211> 23

<212> DNA

<213> Mus musculus
<400> 72

tcaacagccce actggetget
<210> 73

211> 23

<212> DNA

<213> Mus musculus
<400> 73

ccteeeteet ctcagagatce
210> 74

211> 23

<212> DNA

<213> Mus musculus
<400> 74

gctcteteet ttcecccagaaa
<210> 75

211> 23

<212> DNA

<213> Mus musculus
<400> 75

gctgactcct ccagaagaga
<210> 76

211> 23

<212> DNA

<213> Mus musculus
<400> 76

ggcctecteet ctagcagaga
210> 77

211> 23

<212> DNA

<213> Mus musculus
<400> 77

ggtccectect gtagcagaga
210> 78

211> 23

<212> DNA

<213> Mus musculus
<400> 78

ggttctgeet ctcggagega

agg

cgg

tgg

Ccgg

cgg

agg

Ccgg

23

23

23

23

23

23

23

73



CN 108949831 B

FF

5l %R

28/30 T

[1134]
[1135]
[1136]
[1137]
[1138]
[1139]
[1140]
[1141]
[1142]
[1143]
[1144]
[1145]
[1146]
[1147]
[1148]
[1149]
[1150]
[1151]
[1152]
[1153]
[1154]
[1155]
[1156]
[1157]
[1158]
[1159]
[1160]
[1161]
[1162]
[1163]
[1164]
[1165]
[1166]
[1167]
[1168]
[1169]
[1170]
[1171]
[1172]
[1173]
[1174]
[1175]

<210> 79

211> 23

<212> DNA

<213> Mus musculus
<400> 79

gttcceteca ccctgagagg
<210> 80

211> 23

<212> DNA

<213> Mus musculus
<400> 80

tcteceectett ctggcecagage
<210> 81

211> 23

<212> DNA

<213> Mus musculus
<400> 81

tagtaggtcc gccaaggttg
<210> 82

211> 23

<212> DNA

<213> Mus musculus
<400> 82

tagggggage gctcaggecg
<210> 83

211> 23

<212> DNA

<213> Mus musculus
<400> 83

gtgttggaac ggcacggceceg
<210> 84

211> 23

<212> DNA

<213> Mus musculus
<400> 84

ggttcggeee gccaaggeceg
<210> 85

211> 23

<212> DNA

<213> Mus musculus
<400> 8b

gcgtgggage cctaaggceag

agg

cgg

ggg

Ccgg

tegg

cgg

agg

23

23

23

23

23

23

23

74
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[1176]
[1177]
[1178]
[1179]
[1180]
[1181]
[1182]
[1183]
[1184]
[1185]
[1186]
[1187]
[1188]
[1189]
[1190]
[1191]
[1192]
[1193]
[1194]
[1195]
[1196]
[1197]
[1198]
[1199]
[1200]
[1201]
[1202]
[1203]
[1204]
[1205]
[1206]
[1207]
[1208]
[1209]
[1210]
[1211]
[1212]
[1213]
[1214]
[1215]
[1216]
[1217]

<210> 86

211> 23

<212> DNA

<213> Mus musculus
<400> 86

gccagggacce geccegaggacg
<210> 87

211> 23

<212> DNA

<213> Mus musculus
<400> 87

gagtagaaac accaaggccg
<210> 88

211> 23

<212> DNA

<213> Mus musculus
<400> 88

gagggagaaa cccaaggecg
<210> 89

211> 23

<212> DNA

<213> Mus musculus
<400> 89

cagaagaaag ccttcaccgg
<210> 90

211> 23

<212> DNA

<213> Mus musculus
<400> 90

gagggagaaa cccaaggecg
<210> 91

211> 23

<212> DNA

<213> Mus musculus
<400> 91

gtcgagacag cacccacggg
<210> 92

211> 23

<212> DNA

<213> Mus musculus
<400> 92

gtcgagageg ccecegeegg

tgg

agg

cgg

888

cgg

agg

Ccgg

23

23

23

23

23

23

23

75
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[1218]
[1219]
[1220]
[1221]
[1222]
[1223]
[1224]
[1225]
[1226]
[1227]
[1228]
[1229]
[1230]
[1231]
[1232]
[1233]
[1234]
[1235]
[1236]
[1237]
[1238]
[1239]
[1240]
[1241]

<210> 93

211> 23

<212> DNA

<213> Mus musculus

<400> 93

gtggagaagc ccaccaagtg tgg 23
<210> 94

211> 23

<212> DNA

<213> Mus musculus

<400> 94

gtggggaaag ccatcagtga tgg 23
<210> 95

211> 23

<212> DNA

<213> Mus musculus

<400> 95

gtgttggaag ccaccagcgt ggg 23
<210> 96

211> 23

<212> DNA

<213> Mus musculus

<400> 96

ttggagagag tcagctccgg agg 23

76
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Relative mRNA levels

UBsgl UBsg2 UBsg3 UBsgd U6sgs
SH) ) B =) =) o 5U6 sgRNAS
CMV _ DNMT3L dCas9 polyA
Treatment construct
i (DNMT3L-DNMT3A-dCas8)
CMV _ DNMT3L dCas9 polyA
Control construct
(DNMT3L-DNMT3A-mut-dCas8)
DNMT3A-mut
K1
151 ok - DDdCas9 +
o gk target sgRNAs
T [ | DDmutdCas9 +
1.0- - '
) o DDdCasg + ' i &
sc sgRNAs g; i SOBBO
Reeetats 0 R BBk BERE0a0
4 ! I H LI J_lb()(.;i.a\.ll
e
i 16 9900989008 1§ 98"
- e B0y L e

7




CN 108949831 B

" B B M &

2/4 71

b ™ con sgt sg2 sg3 sgé sgS

500bp 2
| I i
TSS
— - —» iii—b —»
Mecp2 Exon 1

sg-1

CGCCTCTTTTCCCTGQQIAAACAGACAGGAACTCCTGCCAATTGAGGGCGTCA
CGCCTCTTTTCCCTGQQIAAACAG::::GAACTCCTGCCAATTGAGGGCGTCA
CGCCTCTTTTCCCTGQQEAAB:::::AGGAACTCCTGCCAATTGAGGGCGTCA
CGCCTCTTTTCCCTGCC: : CAGACAGGAACTCCTGCCAATTGAGGGCGTCA
CGCCTCTTTTCCCTGC: :: CAGACAGGAACTCCTGCCAATTGAGGGCGTCA
CGCCTCTTTTCCCTGQQZAAACAGACAGGAACTCCTGCCAATTGAGGGCGTCA

AR
CGCCTCTTTTCCCTGQQIAAACAGACAGGAACTCCTGCCAATTGAGGGCGTCA

. -
.-
. .

+ 2 : :GAACTCCTGCCAATTGAGGGCGTCA
GACAGGAACTCCTGCCAATTGAGGGCGTCA
GATTGAGCGG: : ::::::ATGGACTGAC

sg-2

CGCGGGCGCGCAGGTGCAGCAGCACACAGGCTGGTQGGGAGGGCGGGGCGCGA

CGCGGGCGCGCAGGTGCAGCAGCACACAGGCT:::QQEGAGGGCGGGGCGCGA

CGCGGGCGCGCAGGTGCAGCAGCACA:::::TGGTQQEGAGGGCGGGGCGCGA

CGCGGGCGCGCAGGTGCAGCAGCACACAGGCsssszsasssssaaaaiacs

CGCGGGCGCGCAGGTGCAGCAGCACACAGGCQ@GTQQQGAGGGCGGGGCGCGA
T

sg-3
ATCGGTTGCGCGCGCGCTCCCTCCTCTCGGAGAGAQQQCTGTGGTAAAACCCG
ATCGGTTGCGCGCGCGCTCCCTCCTCTC:GAGAGAQEQCTGTGGTAAAACCCG
ATCGGTTGCGCGCGCGCTCCCTCCTCTCGGAGAG::gﬁﬁTGTGGTAAAACCCG
ATCGGTTGCGCGCGCGCTCCCTCCTC:::::GAGAQQQCTGTGGTAAAACCCG
ATCGGTTGCGCGCGCGCTCCCTCCTCTCGGAGA@AQEQCTGTGGTAAAACCCG
CGAAAGGAGCGGGCGCTAGGGCGCTGGCAAAG

Sg4

AGGAGGAGAGACTGTGAGTGGGACCGCCAAGGCCGCGGGCGGGGACCCTTGCT
AGGAGGAGAGACTGTGAGTGGGACCGCCAAG : CCGCGGGCGGGGACCCTTGCT
AGGAGGAGAGACTGTGAGTGGGACCGCCAA : : CCGCGGGCGGGGACCCTTGCT
AGGAGGAGAGACTGTGAGTGGGACC: : ¢ : 1 1 : : CGCGGGCGGGGACCCTTGCT
AGGAGGAGAGACTGTGAGTGGGACCGCCAAGGCCGCGGGCGGGGACCCTTGCT
AGGAGGAGAGACTGTGAGTGGGACCGCCAAGGCCGCGGGCGGGGACCCTTGET
Sg-5

CTCCCCCTCCCTCTGCCGCCGGTGGTGGCTTTCTCCACTCGTCTCCCGCAATC
CTCCCCCTCCCTCTGCCGCCG : TGGTGGCTTTCTCCACTCGTCTCCCGCAATC
CTCCCCCTCCCTCTGCCGC @ : GTGGTGGCTTTCTCCACTCGTCTCCCGCAATC
CTCCCCCTCCCTCTGCCGCCG: © ¢ : TGGCTTTCTCCACTCGTCTCCCGCAATC
CTCCCCCTCCCTCTGCCGE : : = : GGTGGCTTTCTCCACTCGTCTCCCGCAATC
CTCCCCCTCCCTC: 222 : ¢ 1 :GTGGTGGCTTTCTCCACTCGTCTCCCGCAATC

K3

78

1/19)
1/19)
1/19})
1/19)
1/19)

(+2,

(+2, 1/19)
(=27, 1/19)
(+96, 2/19)

(WT)

(=3, . 1/15)
(=5,1/15)

(-45,1/15)
(+1,1/15)

(WT)
{_lr
('21
(_5:
(+32,

1/15)

2/15)

1/15)
171D}

(WT)

(-1, 2/13)
(=2, 1/13)
(-8, 2/13)
(-32, 1/13)
(-49, 1/13)

(WT)

(-1, 2/13)
(-2, 1/13)
{"4; 1/13}
(-4, 1/13)
(-8, 1/13)
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b

Average DNA
methylation level

GCAGGAGTTCCTGTCTGTTT AGG
ACACGAGTTCCTTTGTGATT GGG
GCAGCAGGTGGTGTCTGCTT 666
GTAAGTGTTCCTGTCTCTTC TGG
CCAGGGGAGCCTGTCTGTTC 166
GCAGGAGGCCCTCGCTGTTT GGG
GCATCTGTTCTTGCCTGTTT GGG
CCTGGAGATCCTGTCAGTGT TGG
GCCGGATTTCCTGGATGTTT 166

GCTCCCTCCTCTCGGAGAGA GGG
CCTCCCTCCTCTCAGAGATC CGG
GCTGACTCCTCCAGAAGAGA (GG
GGCCTCTCCTCTAGCAGAGA CGG
GGTCCCTCCTETAGCAGAGA AGH
GGTTCTGCCTCTCGGAGCGA COG
GTTCCCTCCACCCTGAGAGE AGH
TCTCCCTCTTCTGGCAGAGC (GG

GTGGAGAAAGCCACCACCGE (GG
CAGAAGAAAGCCTTCACCGG GGG
GTCGAGACAGCACCCACGGE AGE
GTCGAGAGCGCCCCCGLCGE CGG

79

Proportion of

6845 CpG islands

3

methylated C
$ 5

o
>

GAGTGGGACCGCCAAGGCCE CGG
TAGTAGGTCCGCCAAGGTTG GGG
TAGGGGGAGCGCTCAGELCE GG
GTGTTGGAACGGCACGECCE TGG
GGTTCGECCCBCCAAGBCCE CGG ey
GCGTGGGAGCCCTAAGGCAG AGS
GCCAGGGACCGCCGAGGACE TGE
GAGTAGAAACACCAAGGCCE AGS
GAGGGAGAAACCCAAGGCCE GG
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Treatment

' Percentage of methylation(%)

K5

Time in close range (s)
SEEEE

B Treatment

@8 Control

Durstion (s)
+ 338 48
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