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L. AT UUER SRR A | 8 A% o B BT 4 AR i 7 i, o ik 7= i e B PR N T
B BH A (ATR) B gmtid H i) Z A% FHIRIIA A : (@) F1 () 5 (@) A1 (c) 5 (b) A1 (c) 5 (b) A1 (d) ;
Al () A (d) , Hr s

(a) 05 AT 4 AE 4 32 S KRABIE [ DNA LS & 38 (K ATR 5

(b) 40,55 AT 45 4/E 7% 42 25 DNMT3A . DNMT3BEDNMT 1 455 ) DNAZE & 3R (KTATR 5

(c) 0,2 Bl A % 492 22 DNMT 3L I8, [ DNA LS & 3 IR ATR 5

(d) f0 5 AT 45 4R % 42 25 SETDB LIS (I DNAZE & 3 [T ATR 5 11

FoAAS[R] ATRAF DNASS &3k -

(1) A AL, TR 4567 s % B 8 2H R ) 4 < 2L D] P B8 A% o P9 1
SEO AL BEIE IR R e 2 PN R &5 B 67 s RS S IR BT A7 AT N I &5 A 67 A A

(i1) g B AR G5B B S & AR 456 AL 55 A

Horp ()  (b) « () B¢ (d) 1) FriR DNAZ, & 38 G & 7 ik [ TALE DNASE &35k L B i 3k
tetR DNAZE &35 KRG FEI IR B B CRISPR/Cas R 4 135

2 AUCRESR TE 77, Hod BiAKRABI AL 5 SEQ 1D NO: 1-7HE— I EA £ /060% A
— PR AR T A

3 BRI SR 18529 (1) 7= i, o FR B DNMT3AS 4047 5 SEQ 1D NO: 8B A & /60% [F] —
PR L BE 51 5 BT IR DNMT 3B U7 5 SEQ 1D NO: 98k 36 B & /060 % [F — M i 2 L i
H1) s A1/ BB iRDNMT 13851, 5 SEQ 1D NO: 10545 & 260 % 7] — 1 ) S FE R 41

A4 HIT IR BORZE SR A AT — T 7= i, Fo e BrR DNMT3LI L 75 5 SEQ 1D NO: 11 R A&/
60% [F]— P IR T 1 -

5. B BRI ZE R A AT — T 7= i, AR T SETDB 1S 6175 5 SEQ 1D NO: 12813 F &
160 % A — TR LR 7 51 o

6 . HAR BRI EE SR Hh AR — T 7™ i, Ferb TR CRISPR/ Cas R4t R 45 dCas9.

7 . HT AR B SR HR AT — T 7= i, o R N R PR AT/ B0 H B2M, TRAC, CTLA4,
miR1265¢PD-L1,

8 . i IR AR B SR AT — T 77 i, o SR D TR ATRAG 22 4% HF R N B — 344 1) T 2
WS ED T EAEN .

9. MR A IR BRI ZE SR AT — T 77, FLE B & AN S DNAZE A 38k AT 58 45 7 210 4 TF
RN A, IS 2 AR , Sorb TR AN S DNAGE &8k T #1321 40 T 20 2R 4 6
FikH @)« O) . (c) 8 (d) Kk

(a) KRABIH, ;

(b) DNMT3A .DNMT3BaDNMT 1 13 ;

(c) DNMT3LIz ; F1

(d) SETDB1 .

10. 25 G, HARAEAE T H A S BORE R 1 -9 AR — T Fr iR 1 7= i, P25 22 mT 4252
FR) 2k s s e 7 R T 771

11 AR R T -9 A — T 7= i, BT FE DU BR BB L DR a8 oA B B AR R 73

12 BRI R -9 AR — T8 77 it BT FE DT BR BRI PR | a8 A% o AF B BT 2 R AR )7 vk
Horb TR ATRE S 5 10 2 A% 7 R A2 T IR 3 B a0 o it F 1 32 38 i 4 & 10571

3
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13 AR AR ZE SR 11 B 210 B T 9727 () O 1R 72 i, e A PR 41 B A B ATR ) e
RIE LR TIER

14 AR P AR BLR 11 - 13 AT — T BT 7R 57 VA 09 s (9 7= i, A0k i ATR I 3%
25 Y11 i 5 T L IR K AR

15 AR HE AR B R 11 - 14T — T BT 7R 7 V7 09 s (9 7= i, AR i ATR I 3%
2 44 A5 i i 4 ) S5 A ) R R K A DTER

16 AR P AR B R 11 - 15 AT — T FH T 70745 A (0 & 0 7= b, AR IR AN R ATR 1)
DNAZ 448, DL 45 & LLO - 30bp 43 T () 45 S 1 o

17 ARHERCR B R 1604 FH 7597 75 0 16 B 16 77 i, Forb BT iR DNAZE A 382 TALE. DNAZE
&1 B CRISPR/Cas R 5 .

18. N TG s BH A4 (ATR) B gt 3L 11 22 1% 7 BR AL i) 46 25 W 1) I BT iR N % 5Bl
P (ATR) A5 AT 35 7 2 EKRABIR (I DNALE &350, AITidk 254 F T 76 DU BR SR L IR , 38t 4% oo
BB R AR T VA kR, A AT IR ATR 58 7 mT #5/E 1% B2 22 DNMT3A . DNMT3BEDNMT 1
3 (I DNA LS & 3810 55 —ATR AN/ B AL 75 ml $5/E 1% 52 25 DNMT 3L 1) DNA LS & 38110 5 —ATR . B4
W EATH 2 A% B B R B 3 B B0 FF 0 52 303 it FH 5 A0 A AN [R] ATRF DNASS £33k -

(1) A AL, TR & A 0 ST % B I8 2H B 4 < 2L ] P B8 A% o P9 1
SEA AT A5 5 S IR R R 1 PR B PN R 5 A s 5 RN TR B B2 67 A N I 45 A6 5 AT

(i1) ARG AL A AR A AL A

Horb R [E] ATR IR DNAGS 48 40,4 B 37 ik [ TALE DNASS S48 £ 45 38 . te tR DNASE &35
K VG A% Bl 5 CRISPR/Cas R 4t )45«

19. N TR SBH A4 (ATR) B gt I 11 22 1% 7 BR AL i) £ 25 W 1) I, BT iR N % 5Bl
F04 (ATR) A5, AT 454 2% 32 22 DNMT3A . DNMT3BEK DNMT 1 35 ¥ DNAZE &35k , i i 249 Fi T 7E T ER
BRI IR], 383 O A BB AR AR B VR B T VE R HoA A R ATR 5 4 & m #4312 R KRABI,
[FIDNASE & 3808 25 — ATR A/ BYE0 25 AT 458 4R 1% 432 22 DNMT 3L ¥ DNAZE & 48 1) 5 —ATR  Fl1 /8%
A0 A $R AR 1% 42 22 SETDB LIS DNAZE A 380 58 DUATR L B A B AT T 2 AZ H IR (RIS 5 B B
G35 52 e FH s AL H AN [R] ATRIFIDNA LS 545«

(1) A AL, TR 4 A 0 ST % B I8 2H B 4« 2L ] P B8 A% o P9 1
SEA T A5 5 S IR R R PR B PN R 5 A s 5 RDE I TR B B2 67 A N I 45 A6 5 AT

(i1) B ARG AN A AR A AL A

Hor AR [E] ATR IR DNAGS 48 40,4 B 37 ik [ TALE DNASS &4 £ 45 38 te tR DNASE &35
K VG A% Bl 5 CRISPR/Cas R 4t )45«

20 N T #E 3 FH A9 (ATR) B4 G FL 1) 2 4% BR AL 1l 2% 29 P 1 s, Bk N 4% 5 FH
F4) (ATR) A2 AT 45 1 % 322 ZDNMT LI I DNAGE &35, FIridk 2540 F T A2 DU BR S0 BE 1A, 38245 7
A B BT R AR AR (R 97 R B 7 v, b BT R ATR 5602 R B4/ % 422 S KRABIS, AU DNAZE &350 )
5 T ATR R/ B AL A AT #4/E 1% 42 25 DNMT3A . DNMT3BEDNMT 145 (¥ DNAZE &5 385 1 &5 = ATR . Fl /8§
A0 A R R 1% 42 22 SETDB LIS I DNAZE A 380 58 DUATR B A B AT 2 AZ H IR (RIS 5 B B
G35 52 e FH s AL H AN [R] ATRIFIDNA LS 545«

(1) A AL, TR 4 A 0 ST % B I8 2H R 4« 2L ] P B8 A% e P9 1
SEA AT A5 5 S IR R R PR B PN O 5 A s 5 RDE I TR B B2 67 A N R 45 A6 5 AT

4
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(i1) 5 &R A0 s B A AR 45 667 A A

Horb AR [A] ATR IR DNAGS 48 40, 4 Bh 37 ik [ TALE DNASS S48 £ 45 38 te tR DNASE &35
KU A% Bl 5 CRTSPR/Cas R 4t )45, o

21 N T EH M%) (ATR) B4 G FL 1) 22 4% BR AL 1l 2% 29 P 1 s, Bk N T 4% 5 FH
4 (ATR) 4,2 A #F % 52 £ SETDB 1S Y DNALE &350, Frik 2590 F T E DT BR#E R A , 1845 e
1 8BS R AR AR T VAR T iR, HodpoRs BT IR ATR 5 60 55 m] #4732 2 DNMT 3A . DNMT 3B a§,
DNMT 135 ¥ DNASS A 3811 55 —ATR A1/ BB 75 ] 45/ 1% 42 2 DNMT 3L (1) DNA 25 & 455 1) 28 —
ATRBRGafS EATHI 2 A% FER IR I 5 53 540 T 6 528 2 it i 5 R0 A A [FJ ATRIFIDNAZE 5 458«

(1) A AL, TR & A ST % B I8 2H B 4« 2L ] P B8 A% o 4 P9 1
SEO AL A I IR R R 2 P B 5 o 6 s RS S IR B A7 AT N I &5 67 A A

(i1) 5 &R AL s Bl & AR 45 66 A A

Horb AR [E] ATR IR DNAGS 48 40,2 B 37 ik [ TALE DNASS S48 £ 45 38, te tR DNASS &35
K VG A% Bl 5 CRTSPR/ Cas R 4t )45, o

22 BURZER 18- 21— T FHi& , Ho B iR CRISPR/Cas R4t £ 3 dCas9.,

23 BRI EL SR 18- 22 AT — T (1) A , L Hp R (R 2 N S (R RN/ 8832 1 B2M, TRAC, CTLA4,
miR1268¢PD-L1,

24 4L , AL B BRI B R 1 - 7HR AT — TE SLHIATR.

25 BRI ZESR 241 40 , 3 H BTk 40 2 A\ 40

26 . 4, o P 2 i S AR B SR 24 B 25 ) 4 AR S A, e R ] 1A% oo B BT
PR FFITER

27 BURNEL R 24 - 26 AT — T 4 e, o B Tk .

28 BRI ZER 8 & L i ATRIY 2 B BRAEH & 2 I i, Hh Frid Y T
DUBRBEIEDR 384 TPk al BY B2 A8 R (1) L DR 7 V1 77 v b, FLAL 3G B 4 dnBUR 2R 8 v 52
[ ATRI) 2 A% IR F% e 40 L

29 BRI EE SR 28119 FH 3 » A B A4S i i A s 4

30. T UUER BRI A B A& oA BBy B Rk il &, Hh il A& e &k H TR AT
SR AMY) (ATR) 8igm i = ZZHFRIA A (@) A1 (D) 5 (@) A (c) 5 (b) F1 (c) 5 (b) F1(d) ;
Al () F1 (d) , Horre

(a) 057 A4 AE 4 32 S KRABIE Y DNA LS & 38 (R ATR 5

(b) 40,55 AT 45 4/E % 42 25 DNMT3A . DNMT3BELDNMT 1 455 1)) DNAZE & 3R (I ATR 5

(c) 408 AT 45 AR 7% 42 25 DNMT 3L IR () DNAZE & 3 [T ATR 5 11

(d) F0 2 Bl A % 32 2 SETDB 138 [ DNA S £ 3 [T ATR 5

HAPAS[H] ATRADNAZE A48 -

(1) A AL, TR & A ST % B I8 2H BRI 4« 2L ] P B8 A% o 4 P9 1
SEO AL I IR R R 2 P R 5 B 7 s RS S IR B A7 AT N I &5 67 A A

(i1) 5 &R AL s Bl & AR 45 66 A A

Hrp (@) « (b) ~ () 8 (d) I BT IR DNAZE A 38060 2 57 Hh 3%k H TALE DNASE &35 £ 45 30
tetR DNAZE A48 Kt % BR g 5 CRISPR/ Cas R o

31 BUHNE R 3005 &, Horb iR CRISPR/ Cas R4t HF5dCas9.,
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32 BURE R 1 -9 AT — T 72 i B T 0 BR B0 R (] a8t A% o 1 BB 2 AR AR FH ag , Hop
FIT i FH & A2 1A A 8 2 o FHI&

33 ARAMT BRI IR | 8 A T A B BT AR R I v AL X A M it P BRI EE SR 1 -9+
fE—T 7= D BR

34. T UUER BRI R B AL o AR B BT B AR 1) N T A% S PR A4 (ATR) 5 oA ATRED 75 mT 4
EEEZIEAH (@) « (b) « (c) B (d) [P PhEFE 2 Fhidgl (1) DNALE & 458, b 7 Pl B 2 Flds
B35 (@) F1 () 5 (@) Al (c) 5 (b) F1(d) ;8% () A1 (d) , Hrr:

(a) /EKRABIH, ;

(b) /&DNMT3A . DNMT3BEEDNMT 135, ;

(c) F=DNMT3LIK ; A1l

(d) /Z&SETDB13,

FLAHDNAZE A I8 4h G i B R IR 2H R ) 4L 00 45 A Ao o < SR TR] P Bl 0o % e A N B 45 A Ao
s BRI TR R TR 1T PP B N (0 5 A7 551 5 RSB IR BY B2 007 A N IR 45 6 1 5

FLHDNAZE A6 & TALE DNASE A48 BT 3. te tR DNASE A48 . K5 Bl 4% IR I B
CRISPR/Cas &%t .

35 BUFIEER 34T ATR , F At ATRALH5 AT #5142 22 KRABSSK , DNMT3A35, , FIDNMT 3Lk [ DNA

36 . BRI LR 3ARIATR , He A ATRAELFE 1T #8/E 1 42 R KRABIS, , FIDNMT LIS I DNALE &35

3T KUHNE R 34HIATR , Fer ATRELHE W] 4523 12 22 KRABIZL , FIDNMT A1) DNASS &35k .

38 BUFE R 34-3TH AT —THAIATR , e FTIACRISPR/Cas R4t B HhdCas9.

39 BB R 34 - 3T H AT — T A ATR , JL Hp B 2 PR & N R RN/ 813 5 B2M, TRAC, CTLA4,
miR1268¢PD-L1,

40. ZHETIR , H IR ZE R 34 - 39 AL — T I ATR

A1 . A0, oA 2 AR FE 3R 34 - 40 AE — T ATREL 2 B R

42 BURER AT A0, Forb B 20 i & A 40

43 4R AL, e o B I A AR B SR 41 B A2 ) 4 LR i A, R HE e B R R st A% o AR R
B AR OREFUTER

44 T UTERBEBE DR a8t A% o AR BB A AR 1 77 i LA P Pl BE 2 BN IR] B N %
S AP (ATR) B2 05 1K 2 A% 5 IR, Forb i ads 19 b 20 5 22 FofroAS [] FXD ATR Bt b 0, 35 P R4
R EWAMEE ZRIEE () . (b) . (c) B (d) 2L A48 Y DNALE &3 «

(a) KRAB3H, 5

(b) DNMT3ADNMT3BEE DNMT 135 ;

(c) DNMT3LI ; F1

(d) SETDB14,,

Forp AT A % 1 2 Ph BB DNAZE & 38k 0 22 /D B Fdsde B AN R4 (a) ~ (b) < (o) B
(d) s A FR R [R] ATR A DNASE & 45, -

(1) A AL, TR &6 ST % B I8 2H B 4« 2L ] P B8 A% o P9 1
SEO AL A I IR R R e 2 P R 5 B 67 s RS S IR B A7 AT N I &5 67 A A

(i1) 56 AR AL s B A AR 45 6 A A

6
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H AP Z AN ANFEATRAGDNALS & 380 37 Hi % F TALE DNAZE A48 £E 3848 . tetR DNA
gh Ak R AL IR BEELCRISPR/ Cas R4t -

45 BN ELR A4 IR 1 7 it , o FiR CRISPR/Cas 248 A 5 dCas9.

46 BRI B3R 34 - 39 AT — T ATRE AN FI EE R 401 2 A% R, 707 Vb A T8k
BN B AR u R BT AR

AT BUF)EE R 34 - 399 AT — TR A ATRE AN FI EE R 4011 22 A% BR AE 1l 2% 259 b 1 &, 1%
A TIRYT 7 iE T T UUER BRI 38 A o R B BT A AR

A8 BRI EE R 34 - 39 AT — T I ATREAU R EL R 401 2 4% IR FH T UTBR SR (R L B A% e
PEECBT AR i , Hodh Brid g R AR S E S AR A

49 . Y i AN BRI ZE SR 85409 78 SLHITATRIN 22 4% 1 B 70 A2 72 T Ui BRI AR IR L 1845 o
BB B AR S DR 7 VR 5 vk B 25 A 0 B i, AR BT O v B0 4 FH TR 22 A% T IR e 4
i

50 . BRI EE SR 491 FHI , F A B A4 ST i i I s 4

513 H Nidpy N T#E Y (ATR) Bidmid H 1 Z T RIA S : (@) F1 (b) 5 (a) F
(c) 5 (b) Al (c) 5 (b) A1 (d) 5 AT () AT (d) 5 74 77 T IU SR S IE A | G 4% o4 5 BY 2 A8 A i) i
DRIV 7V B 25 v ) i, o

(a) 0.5 A4 AE 4 32 S KRABIE Y DNA LS & 38 (R ATR 5

(b) 40,55 AT 45 4/E % 42 25 DNMT3A . DNMT3BELDNMT 1 455 1)) DNAZE & 3R (I ATR 5

(c) 408 AT 45 AR 7 42 25 DNMT LI (I DNA S & 3 [T ATR 5 11

(d) B0, 2 A $4E %4 2 SETDB LIS (I DNA LS & 3R I ATR,,

Hodr w52 3 R 5 53 843 it F BT iR ATR B 2w i L 1) 22 A% 7R 5 AN

HAP AS[H] ATRFDNAZE A48 -

(1) A AL, TR 4 A 0 ST g B I8 2H B 24« 2L ] P B8 A% o 4 P 1
SEO AL I IR R R e 2 P B 5 B 67 s RS S IR B A7 AT I &5 5 67 A A

(i1) 56 AR A0 s Bl & AR 45 6 A A

Hrp (@) « (b) ~ () 8 (d) I BT IR DNAZE A 38060 2 57 Hh 3% H TALE DNASE & 385 £ 45 30
tetR DNAZE A48 KU % BR B B CRISPR/ Cas R o

52 BUFELRE1 M) & , Horb TR CRISPR/ Cas & 41 H, 15 dCas9.

53 ARFEALFIZLR 111727846 H AT — U FH A 72 4R B ERATR , SRR AR BRI 25K 18-
23.28.29.478%49- 52— WU FT IR 1) A , Horb iy 7 via y7 ik B T IR B0 - AL B4 i
i HERE ST T VA MU TE RN A HE R L ALS S T AR 5 R /i R 5 R L Bk
O i 12 2 T AN B - s e YA S AL
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KA MR 5 EE AR

& AR 4]

[0001] A WY B Jik [RITTUBR A / B 3 UL 158 A% S o B HLAAC L, AR W0 S FH T A RO R )
FE DR TR 55 T G 4 BN R R A% T0 A ) OB AR RS, A0 7 225 DR 7 vk . S ) 1) i
7%

[0002] ‘A HHTS =

[0003]  JE[RIST iR BOR ALY 545 NGl H AV ST BT S5 o 168 A5 ) J5T AT A F S 6 35k
H ThREFE DL H AMSRRE FE AL, A AN 1 ACH%E DI R 0 35k DR % 37 BRSO V6 T R ] 2 N A i
[0004] PRy v ) At B 45 1 2 i IR i 48, L rp A5 FH 4 A T 6 Vi T = ERT A DNAFP 91 35 4k
IhEERE A LR (Naldini,L. (2011)Nat.Rev.Genet.12:301-15;Kay,M.A. (2011)
Nat.Rev.Genet.12:316-28;Biffi,A.et al. (2013)Science 341:1233158;Aiuti,A.et
al. (2013)Science 341:1233151;Aiuti,A.et al. (2009)N.Engl.J.Med.360:447-58) .%&
1T A7 J LRI AL A 5 , I b B PR Vi H bR OBR T B 46 3 R D e o (IR P 7] 1~ L9 7
E#i (Huntington) [ , K2 HER AR B8 /N L5 K i (Spinocerebellar ataxias) Fll
— LR R AL (collagenopathy) o Ak, JE PR TR IEAE BONTR ST FE LA QLR I A A BB 3R
% (Younan,P.et al. (2014) Mol .Ther.22:257-64) , H.if i 5955 JE AR AH < 10 3L K] 77 5 Bl
Xof 908 SR A A i T S0 75 1A A R DR R R AT

[0005] i, #afk R 7 (C-CIE ) 5244554 (CCR5) FE (Al (Wf F-HIVEE N THH A A 75 1) 75
YL 52 Ak 2 —) WIUTER C 452 BIAH 2 KI5 o 3X 2 PR N CCRB H (1) R SRR 2R AE AN 5 A I
S 1) 97 B0 1) A7 45 T T % CCR5 ] #EHIVEE# (CCR5- tropic HIV strain) B
(Liu,R.et al. (1996)Cell 86:367-77;Hutter,G.et al. (2009)N.Engl.J.Med.360:692-
8) .

[0006]  fhAb, B iriAH2 4 A8 5% (haemoglobinopathy) (Weatherall,D.J. (2013)
Annu.Rev.Genomics Hum.Genet.14:1-24) ,i& Il RS & W HTE AL PE RSP R Al vE I &
DRI B #6132 A0 i, AT DU A T V6 97 M 2 DR O 8K o e A A 0 4 R T 3R AT i &
(orchestrate) & & MR IG )L & Ak ML 21 85 [ #5 #: (Stamatoyannopoulos,G. (2005)
Exp.Hematol.33:259-71;Bauer,D.E.et al. (2011) Curr.Opin.Pediatr.23:1-8) DA fidit
iz B RUE SRS 2R LB AN 1, Brid s ARIESE o 1R LML 8 B (HbF) BRFZE
RILEFZUGE T (Sickle Cell Disease) (SCD;Piatt,0.S.et al. (1994)
N.Engl.J.Med.330:1639-44) FB-#hHifFZL 1Ml (B- thalassemia) (B-Thal;Andreani,M.et
al. (2011) Haematologica 96:128-33) B3 I K IR AFL T A | b, X 52 HbF it A& PE KR
IS 1) 563 AT 1) 4 5k DRI 2 SCTCATT 9% 48 7 e e [R5 BT bk 2 98 / 9 ML 11A (BCL11A)
e e A ) FEH Y (Sankaran,V.G.et al. (2008) Science 322:1839-42;Uda,
M.et al. (2008) Proc.Natl.Acad.Sci.USA105:1620-5;Galarneau,G.et al. (2010) Nat
Genet.42:1049-51) , I HIHFE A o i) 05 R AR S EHDFRIA Y i (Wilber AL et al. (2011)
Blood 117:2817-26;Xu,J.etal. (2011) Science 334:993-6) . bbb, it &% 7
BCLIIAKIZE — N & T WHIZ & (erythroid) #5714 58 F (Bauer,D.E.et al. (2013)
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Science 342:253-7) o IXFh 5 JC AR B A% R TE R M AELL R AT AR 3 FHBCL1IARIE , R 5L
HbFFE AL, BAE E R B T & Y BA M MR & & 6 75 1 8 B i & 4% (Canver M.C.et al.
(2015)Nature Sep 16doi:10.1038/naturel5521 [Ef|FjEpub];Vierstra,]J.et al.
(2015) Nat .Methods 12:927-30) »

[0007] 324 Ak, CL 28t A P P o S 1) S ] 5 R SR A i PR Rk W K < B — % K JERNA
(shRNA) HJRNAF-4t (RNAi ;Davidson,B.L.et al. (2011)Nat.Rev.Genet.12:329-40) ; f1H
N TR FREg (AN; Carroll,D. (2014) Annu.Rev.Biochem.83:409-39) i) & K # [t . RNA1 F1] FH
PR NRNA (microRNA) (miRNA) I& 12K N 1 5 shRNA B M #E#2 s %38 (Davidson,
B.L.et al. (2011)Nat.Rev.Genet.12:329-40) - ANJ5vE R FH AF [F) Y5 K 5 i&E B2 DNAE & 1o 72
) 2 i 1 SR 7K AV BB PR ANBE S DR (¥ S i AE (Ciccia,A.et al. (2010)Mol.Cell 40:179-
204) .

[0008]  JRE L& M X L RIRAG T A A BB G R AT MG K24 (DiGiusto,D.L.et
al. (2013) Viruses 5:2898-919;DiGiusto,D.L.et al. (2010) Sci.Trans].Med.2:36ra43;
Ramachandran,P.S.et al. (2013) Neurotherapeutics 10:473-85;McBride,J.L.et al.
(2011)Mol.Ther.19:2152-62) , {H & F shRNAX J DA 1 1 58 73 Y 980 FH — A5 445 i 7L 5h 4 4
i AR AR R B AR A% 2 AT B S S 0K B YR IT 1 D AR o IR Lt 7 AR B 7K T () 5 RV A
TAEY) - DhRe 2 W i e N R G HAR G

[0009] b4, 3X EEHE AN 22 4 F 77 EE AR TR Tl v - o) W FEIE DRI CBR s b) 8 TN IR
PHEm i RNAE 155 C5038 241 1) 2 SR 1 s A ) 38 ek 3 i s DNA 3497 I 2 >R e 2 4 i ) 34 33 52
SR (Ciccia,A.et al. (2010)Mol.Cell 40:179-204) o Jb7k, RNAT FIANANIE T R3E T
NP | FE G E vy o S (1) = b e e L S

[0010]  phAf, 28 1) B 2R WL 52 4% ML il S 4l 22 (R SR IR T BR o SRt A& 22 2 Fe FE A U — 21
DNAJT F1 )15 45 A 366 35k PR 21 T e 1) st A% 28 A R AL ) o 3 e AR Ak m DL A 5 ] DA )82 4715 )
P (1 an 20 B 1 3 S5 S A2 A s HPTM) T PR a2 i 4 B 98 4 o B, ‘BEATTRT DA AR 7 12 B 4
R & 03 Fid A2 B K364 (B GnDNAF 346 ;Smith,Z.D.et al. (2013)Nat.Rev.Genet.14:
204-20) - H BTRIBFT I B 1 554 2 4 60 i U5 5 SR MBAL I BIPRS00 7 B A W 4%
FITIRE , LA X EOARASAE B A 73 2 b o PR JHAL 3% (propagate) HIHLHI (Cedar,H.et al.
(2009) Nat .Rev.Genet.10:295-304;Chen,T.et al. (2014)Nat.Rev.Genet.15:93-106;
Probst,A.V.et al. (2009)Nat.Rev.Mol.Cell Biol.10:192-206) .

[0011] U ZWMARCLMHE SEHESEE (chromatin remodelling enzyme) B RN
B, (effector domain) @4 [IDNAZS &8l i ) RS E R N T o s FH A0 (ATR) 57 1 2%
KIVTER (de Groote,M.L.et al. (2012)Nucleic Acids Res.40:10596-613;Mendenhall,
E.M.et al. (2013)Nat.Biotechnol.31:1133-6;Zhang,F.et al. (2011)
Nat.Biotechnol.29:149-53;Konermann,S.et al. (2013) Nature500:472-6;Sera,T.
(2009) Adv.Drug Deliv.Rev.61:513-26;Qi,L.S.et al. (2013)Cell 152:1173-83) .%R1fi,
X BERHF 5T R BE AE B = ATRIV 32 22 3204 1 175 100 1 1F BH 7k A B M AL TR , 1X AT RE A2 HH T ik
FEI) RN fEATRBE I [K] )8 b 38 5 A% 4% (self-propagating) Jet S HIHPIRZS Y N 28
fE (inability) .

[0012]  ph4h, B4 B T 3T A TKrtppel #H5% & (KRAB) FIBH 0421 ST ER— ELRH
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N A5 A B I8 BAS F 5 LB I DR a4 & (R AE AR 4R B W Bk (Szule, J.et al. (2006)
Nat.Methods 3:109-16) .

[0013] PRIk, 758 AH 214 75 B K o 5ok H B 22 i R UBRBOR o

[0014] AR MEIAR

[0015]  FRATIFF R 1 I FH A I 2 e A% ML Al (1) FH T 22 BRI O BR 38 7 7 o Hh T =Rk, 384T
(R T7 VAR IE T H 52 1 5 AT 1) B S A ) (1) i HL T AR PR AS - 2 2, RAES /IR 9T
(I anEom ) B YIRS BRI FE R K AR

[0016] ¢ T~ DA Al e LA 4ERF 5l T 2 R T ER , IF Ho b 1ok B B G a0k ) N T3 S FH #14)
(ATR) [ 3502 18 mT DA R 6] 441 i 1Y) = 222 4 by » DR1 LG RAT Tde AU ASE FH o /2 DA F BT A
HEMTATR

[0017] 1. 383 PR AN B B 2 ol oAS [) 140 2850 s A R 1 2H A5 2E R A

[0018] 2. % 7 ) H K A B R WL AL HI IR S s A

(00191 3.4 7E4H A H Wk iy F I I 0 b Fh AR P27 T e

[0020]  pth 77 v O 8 AT AT T i 3 22 DRI U R T R R R 22 A MR I 3, DAL )9 0 It B A7 st A P s
FAPR A ATR I v P A2 R ) 1) W RN BR = 435

[0021]  FE—T5 1M, A BAFR AL 7, BT IR 7= b A0 75 P PR Bl B 22 P N T3 SR A4 (ATR) X,
Gt ZAX TR, BTl N T BH A (ATR) I H (a)  (b) « (c) B (d) 4.

[0022]  (a) 0, A 454 2 2 KRABIE, B 5 5] 5 4 A DNAZE &4 T ATR

[0023]  (b) A0, & A 44 41 3% 49 25 DNMT3A . DNMT3BEDNMT 1 35 B 3 ] Y5 47 (T DNA L & 38 [T ATR 5
[0024]  (c) 0, W 45 11 % 92 25 DNMT 3L m H: [ Y 420 U DNAZE & 380 A ATR A

[0025]  (d) 0, & P $A/E %42 25 SETDB LI 5l L [7] V54 (I DNAZE & T ATR

[0026]  HorZ DEFATRIE H AP (@) () « (¢) 37 (d) 41,

[0027] 5 —T5 0, A BRFR AL 72 i, BT I 7 it A0 75 P PR Bl R 22 P N T3 s FH 4 (ATR) 2K,
DL Z A% R, TR N T 404 (ATR) IEH () « (b) <81 () 4 :

[0028]  (a) & A 4541 % 2 2 KRABIS, B 5] 5 47 O DNA % & 4 T ATR

[0029]  (b) f4 7 W] #4134 422 25 DNMT3A . DNMT3BEL DNMT 135 55 L [7] J5 420 (I DNAZE & 3 [ ATR 5
F

[0030]  (c) 43, & A 4541 3% 4% 25 DNMT 3L 3 kL [ i A DNA 25 4 35 fR ATR

[0031]  HAr g /DPFHFATRE A ANF K (a) « (b) 51 () 4H.

[0032]  FE—ANSta 5 A, AR BRI P2 AL S ATR (a) A (b) , BgRAD L 2 A% R . 72 5
— /NS R, AR BB PR A ATR (a) AT () , BRGR IS H A 2 H R - 76 3 — AN S it 7
F AR RIS ATR (b) F(c) , B gmAD L1 2 A% B R « R AR IE I S it 7 b, A% B
7= AL ATR (@)  (b) F (c) BRgm S H 1 ZAZH IR - 7F 75— St 7 29, AR A 7= i A
EATR (a) « (b) A1 (d) , BRZm A H A ZAZ R - 7 T3 — AL 5 B, AR B P2 i & ATR
(b) F1(d) , B md HL ) ZAX IR o 7E 73— AN T7 R, AR BB i A5 ATR (o) 1 (d) , B8R
Gt 2 E R AR — MG Lt 77 b, AR BB i AL ATR (b) « (o) AT (d) 5 8-
Gt ) 2% HR -

[0033]  KRABIEL H [EVEY AT LU A 5SEQ ID NO:1.2.3.4.5.6857H A F/050% .60% -
70%+80%+90% 95% 99 % 5100 % [F] —PEI R LR /7 51, I A Z B IR 7 F1 2 A% b R B i
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SEQ ID NO:1.2.3.4.5.68%7 T/~ A B KR TIEE -

[0034]  DNMT3A¥ =k H 7] Y54 7] LA & 5SEQ 1D NO:8HA & /50% .60% .70% 80% «
90%95% 99 % 5100 % [7] — ML 2 ZL TR 7 41, Hoh 2 B2 IR 7 31 2 A R B FHSEQ ID NO: 8
B~ 8 B T R SR DI RE

[0035]  DNMT3BIsEk H [F] Y54 v LLAL & 5SEQ ID NO:98k36 54 £ /50% .60% .70% -
80%6+90% 95% 99 % 5100 % [F] — ML ZIE IR T 41 , Horh Z LR 7 51 364 FORKFHHSEQ 1D
NO: 9836 7~ 1) 2 H i 1) R AR TR

[0036]  DNMT 13k sk H [H] Y54 7] LA & 5 SEQ 1D NO: 1054 £ /050% .60% .70% +80% «
9096 .95% .99 % 5100 % [ — ML 2 LR 7 41, Horh S LR 7 31 B A B AR BHSEQ ID NO:
LOPfr 7RI £ 1 A R AR T RE

[0037]  DNMT3Lisak H [EVEY A LA A 5SEQ ID NO: 11 B A FA50% .60% .70% 80% -
90%695% .99 % 5100 % [ — ML 2 LR 7 41, Horh S LR 7 31 B A B AR BHSEQ ID NO:
LI 2 R R AR T RE

[0038]  SETDB13a ki H & Y54 7] LA A& 5SEQ ID NO:128{ 1354 £ /50% .60% .70% .
80%690% 95% 99 % 5100 % [F] — ML ZIE IR T 41 , Horh Z LR 7 51 364 FORBE HHSEQ 1D
NO: 1288 1 3B 7~ 2 1 B R SR D

[0039]  FE—ANsti 7, (a) « (b) « (c) B (d) IDNAZE A3k B & Jd 7 %k [ TALE DNAZS
EIRVEEFR I tetR DNASS G480, KVG FI A% IR B BCRISPR/ Cas F 4t I 48 o £ L% (1) SE Tt 7 58
i, (@) « (b) « (c) B (d) (IDNAZE &40 & TALE DNA%S & 185 CRISPR/Cas R 5t

[0040]  (a) - (b) « (c) B (d) FIDNAZE G35, B N TALE DNAZE & 3B CRISPR/Cas £ 48 Al LA ik
P TR s N s B AN F R 45 B0

[0041]  DNAZE A-dsk ] DL 285 A 0 I IR P sl 80 2L [R5 3 271, 4900 2 s ) 1 B 388 o 1 1 51 Y
RS e D=

[0042]  DNAZL &-3ak i) 45 & BY B2 67 A3 N I 45 6 5 o 25 78 225 (R 1 B 32740 Ak mT DA Ja st B 2407
RIARFFIDNAF 4k, / Bt PR SRS SR 1R 5 o 24 T, I S AB A W] 5] 7 ol A S b 1 A0 S8 TR / 4
N X FPHERR /I N R LA B A YR I AR, in e i Ny L& R AN K (Duchenne Muscular
Dystrophy) FIENL N, HA 24 H T M AAmRNAFER: G844 T mh ek /b & T Bkid) #E7
B LI E0R RAR R AN T F T 897 (Ousterout,D.G.et al. (2015) Mol . Ther.23:523-
32;0usterout,D.G.et al. (2015)Nat.Commun.6:6244;Kole,R.et al. (2015) Adv.Drug
Deliv.Rev.87:104-7;Touznik,A.et al. (2014) Expert Opin.Biol.Ther.14:809-19) .
[0043] A< BH A ATRAE v] DABE ) v] DA 32 B % s BN SR B 83 4% oo A4 (9 4, 42 il 36 41 HE
FI| e e AN R B A 51, inZ62% 1 (insulator) JZRIE R A R | b A5 22
Fr X 35)  H5T BRE B et o R, A B AT LLS R WIS A% el , Gt A% o UTER / G
PRI I, A BH ] LLRR 5 A i B 10 7 & AATR FH - 1 T DNA TG A4 (81 a0 AR ST R i (1) IR ) (1) 2 00
T8 A% G BE T FH 348 o B DR Bt A% 7 A2 P 3 U8 A G 48t T 93 ) 5 R 2 SR BT Bl MR A O
AR B AT DA BLFE A B 1R = i RTATR A T 22 A 35 R 3R 15 P DNA TG A4 (an A= ST R ik | 78
) FR) [ ) 2 AL U BRI FH 3%

[0044]  FE— ALt T7 R, b Al BT 2 FPATRI) 22 4% 1 1R M . — B4 1 2 alikk A
FAE T RIEAE N
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[0045]  FEAH P FRATRIG — AN SE it 7 R 9, Zhid (a) A (b) 19 2 A% H R v DA (0 & fE e —
BN s GmtD (a) A1 (o) 1 2 A% IR v DA 6055 70 B — 2R AR P s Bi4mAs (b) A (o) 1) 2 A% IR
AT DAL AR B — AR

[0046]  FEAH FHII FRATRIVY 53— ALt 77 R, gt (a) A1 (d) 1) 2 4% H R AT LA R B 25 76
— AR s 4mh (b) A (d) (1) 2 A% TP R T ARG B 35 72 B — BRI 5 B dmtd (o) A (d) 1 2 A% 1
i T DA A 7R B — AR

[0047]  FEAE FHWIFRATRIY 53— ALt 77 R, gt (a) A1 (b) 1) 2 4% 5 R AT LA R B0 25 76 4y
TR 5 Jmts () F0 (c) 1 2 A% B R T A A0 & 76 70 R 3R Y 5 Bl (b) A1 (o) 1 2
%P T AR 0 25 7 0 I AR Y o

[0048]  FEAH FHII FRATRIY S5 — Lt 7 R, gt (a) A1 (d) 1) 2 4% 5 R AT LA g6 25 76 4y
TR 5 Jmts (b) A (d) 1 2 A% H G T ARG A5 76 20 I B 1 5 BUgiS (o) A (d) 19 2
%R T AR 0 55 7 0 I AR Y o

[0049]  FEAH FH = FHATRI — ANt 7 B o, Zwtid (a) « (b) AT (o) I 2 A% IR mT DA B 5 7
B3R s gwtD () « (b) A (c) (1) 2 A% EF R T AR B 35 752 70 ISR Y 5 dmt () AT (b) 1Y
ZFHR O A SR 3R N, I HE (o) B2 AZ R vl AR & 76 2 TR 3R A
it (a) A1 (c) M 2% IR v AR B & 7R o — 3R N, I HLgmt (b) 1) 2% IR vl LA
TE FERIEAR N ; BLE ZtD (b) AT (c) 10 2 A% IR v LA B0 3 72 5 — 3R Y, I HL 4w il (2) 1Y
2R LAY B TR TR HAR A

[0050] A FH = FHATRIY 53— ALt 77 2, 9k () « (b) F1(d) 1) 2 A% B R # T AR 2
TEH— 3R s 4ifi () « (b) A1 (d) (1) 2 A% R WT LA B35 78 20 FF (AR AR N 5 4w (@) AT (b)
) Z IR W LAELS E 5 — 3R N, I HLZwiD (d) B9 2 AZ IR T A & 76 0 TR 3R A
it (a) A1 (d) ) 2% IR v LA B & 7R — 3R N, I B 2wt (b) ) 2% IR vl LA 2
TES3 B EAR N s 3R TS (b) F1(d) B 2 k% H R il DAL & 7R B — 20k N, I HLgmis (a) 19 2
%P T AR 0 25 7 0 I AR Y o

[0051] A FH = FHATRI 53— ALt 77 2, gk (b) « () F1(d) 1) 2 A% H R v] DAR AL 2
TEH— 3R AR s 4afid (b) « (c) A1 (d) 1) 2 A% R WT LA B35 78 20 FF 3R AR N 5 4w (b) AT (c)
(1) 2 A% 7 IR T LA L35 78 5 — 3R N, 91 HLgmt (d) 1 22 A% IR vT DA 60 3 75 43 T 1 34k
W s gt (b) F1 (d) 1 2 A% P R T DA 60 5 70 B — 3R Y, 9F BL9mhY (o) I 2 A% IR v] LA B
AR T BRI s BgmtD (o) AT (d) 19 2 A% T IR vT LA B 3 75 B — 2R AR Y, I HL 4w td (b) 1Y
2R LAY B TR TR HAR A

[0052] A AT LA 2 45 2 JSORE 2 AR mRNAZR AR (9] 2 7 47 2 SR RO mRNAZ AA) 5 25 B4k o 18
TG, ARSI P (R ATR ) i R0

[0053] 1Ak gmAATRAY 22 1% IR 1% 22 I ) % 4% , Ak B O ATR AT @ i 25 (3 i % 5
%A NN B T T AT LA 3 e AR A 3 0% B i L R AT

[0054]  FE—ANSLt 7 R, AR B A A G IR 2 Bl P i ik A 2 m)
B2 BB BRI BRI 71

[0055] 7 — NSt 5 &, A & WA 72 A A S KRABISR B[R] YR A7), Bl g L 1) 2 4%
% , Forb BT IR KRABIS B FL [F) YR A 5 DNALE & 38 n] 5/ E 1% 42

[0056]  FE—ANSi Ty S H , AR B 7= i I6 0 A DNMT 3 A DNMT 3BE DNMT 1 45 8 H: [ Y54 ,

=
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B bS HL IR 2 4% IR , e DNMT3A \DNMT3BEDNMT 1458 mlt He [F] 50 AN 5 DNAZE & 5k AT 45 A 3
o

[0057]  fE—ANSLifi Ty S rb , A& BH R 77 i i A 5 DNMT S L gk sl e [R1 YR 4, 8% 4 A H 1) 2 4%
TR , HoHH DNMT LIk Bl H: [R] Y40 AN S DNAGE & 38 ] R i 42

[0058]  fE—ANsLiifir S b, AR BH IR 77 il AL SETDB 1 38k sl e [R1 YR 4 , BX 4w A H 1 2 4%
TR , o SETDB LIk sl H: [F] Y4 A S DNAGE & 38 il R i 42

[0059]  Sy—T7 i, A PR 1 T FEI 7 () FHIS B A R B IR 77 i o

[0060] 5 — 5T , AR BHSEAE T F T /a7 I IS A R B 7=, A R 2
FHATRER gm A e 1) 2 A% R A F T IRl P 53 8l e T 52 i 1R 44 il 1)

[0061]  FEATSCH, 523835 11 it FH AT DA/ 458 %o 200 it it FH  £97) 2 7 8 o v 4 T

[0062]  #£ 55— TJ7 Il , A= B HR A AR i B 1 7= it FH 350 3 e AT U K 1) P 3 R a4 T A48 4
FE AR AN A 3 o 45, AT CATE SR B RE (5 an 4 i R B A 4 ) o el RS LRI TR, DA i
FH 4 B 1 25 751 (90 A= M va o7 770) P2 A, BnT 4 B - AR K 3 o B 46 , T DL A A 3 R
DUER DA = Az SR TR (1) i Bk BB Y o 2R % B I R W 83 4% 5 v B it 1 il B 2 DR A B A 9%
CUn R FH IR B 0 J732%) [ % e o B3, 481 4 , W DA A 4 200 e b fel SR R DR 2R

[0063] R4 Fik FHi& , B HEAEST V5 A ) P& , AR I B 1) A b B B 22 FRATRIE 3% 22 41 fifg ]
DA e 8 22 DR T B o 56 308 M) DA S W P 1) 328 2% o 328025 W] LA 3 3o 441 e R R B SRR 22 FRATRIF R IA
B4k B Gt ATRIN) 22 4% H BR 1 2528 o K AR BH (1) PR M B 22 FRATROE: 18 22 40 ik ] 5] e
B W) R A0 2 HERR /AR N S 491 G e e 0 B 2 67 R ) R T o AR R B 1) R Bl B 2
ATRiE 15 22 20 3w DA S I G0 4 ST HR B i B384 oA (R U ER A1/ B 2

[0064] NSt 77 2, 40 H AR 5 BH ¢ P Ao B 22 MPATRIV) 234 A S DR T B8R . R IA
A DLW RIA .

[0065] 7 —ANSEHiti 7 22 M, 4 AR I B AR 9 bl B 22 FRATR R 16 22 4 . (1) o ik 8 40 i
FEk) A BB R 7K AUTER o 7 73— NS0t T7 S0 K A BH I R Ml B 22 PRATROE: 325 48 41 il
(151] G 388 3k 241 28 A5 4 AR Py 5 A ) S S AT K AR o 45, AR B R DA T4, 5
HL AT DAFE - 20 M 14 J A A A S R BR (g, T LR I8 T 200 0 A T 4 i el B s PR
UUER) .

[0066] 245111 55 , AH AL AT LLYE H sh#) (Unvii 2shd, Bl ) 55 (nieeRE) s . 41 an,
YT B T DA 2 34 00T 200 0 R AEL 40 P < TRk B2 &40 B 1) 76 J5 T 40 B« ST 2 20 D SR A% 4 P 3R
STt B A 22 T 4T

[0067]  JEFEAIFATRADNAL, &35 LLEAT 45 A 10 45 & A7 R 430 AE R/ B3 R 0l R 1
B4, A DLk AN R ATRIF DNAZS S48 LA 45 4 DL 291 -100bp+ 1 -50bp+ 1-30bp . 5-30bp 10-30bp
8{15-30bp /3 FFI S5 G AL i AE— ALt T S, 1B AN R ATRIVDNALS & 48 P 454 LU 1-30bp
DY IFR A AT AL b, 1% AN [ ATR A DNAZE 238k DA 45 & DL 2915 - 25bp 23 JT I 45 & 67 o
i, n] DLk AR ATRIFIDNAZE A3 PL 45 A PA1.2.3.4.5.6.7.8.9.10.11.12,13.,14.15,
16.17.18.19.20.21.22.23.24.25.26.27.28.298%30bp43 JF 1) 45 & 7 15

[0068]  thA] LAk £ AN [R] ATRIFDNALE A 35k DA &5 & AR R 9 45 & A7 A, 490 an ml LLUEBEAS [ ATR
[FIDNALE 48 LA 45 6 LA Obp 73 I 45 A6 A o PRIk, 4511 a1, 77 DA AN [A] ATRIFIDNAZS -3 DA 25
A PLZ)0-100bp.0-50bp.0-30bp.5-30bp.10-30bpak15-30bp4 1K 45 & 67 s . 7] LLIE A
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[ ATRFFIDNAZ & 455 DA 25 4 LA 210 - 1588 15- 25bp 73 JTF I 45 &7 A

[0069] AN [FJ ATRAF XS T~ J5E PRI 45 5 4 7 0 MR A 2 e o) B 22 o E — AN St g S8 v, P bl
B 2 FPATR 25/ 60 £ KRABISK 35 3 5] 5 47 11 ATR F1/6, 2 DNMT3A  DNMT 3Bk DNMT 135, 5% 5L [5] 5 470
[FIATR, I Hi% B AEFHATRIFDNALS S48 (I BN TALE DNA%S &38%) , {81 7560, 5 DNMT3A . DNMT3BEY
DNMT 145 55 e [R] P54 T ATRES 4 76 A2 KRABIS 55 L [7] YR 4 1 ATR _E Ji FFJDNA

[0070]  7E—/SLjii J7 Z=rh , DNAZE &3 R TALE DNAZE &1 B CRISPR/Cas R 4t

[0071]  DNAZE G-Ik )it 43 ] AL HE 25 5 7 14 (1) 9 EEDNAJT 41 (1) TR A DNAZE &4
[0072] 55— 5T , A BH$R AR F T 7E57 35 A (0 A& I N A% s FH$047) (ATR) B4 A% 3L 1)
ZIZHER, BT it N TG s FH 404 (ATR) A 7 nl $E 1% 42 2 KRABIS B [F] Y547 I DNAZE & 38,
Hor g TR ATR 5 40,3 7] # /R 34482 %5 DNMT3A . DNMT3BE DNMT 135, 55 . [3] Y5 440 [ DNA 25 & 33 1)
B ATRAN/ B4 5 v $ A 3E 22 22 DNMT L8l e [Rl YR 40 () DNAZS & 3850 56 —ATR L 5l i L 11)
ZALATIR R 7 58 50 52303 it FH

[0073]  7E 5 —J7 1, AR AL T TR iR 0 IR 0N T8 S BH A9 (ATR) 54w h5
HE)Z IR, Bk N T3 504 (ATR) A0 5 AT #5132 45 22 DNMT3A . DNMT3BERDNMT 1 458 5%
FLIAJJEA I DNA LS A3, Fo Aol i ATR A 60 55 ] 4584 1% 482 2 KRABS B L [R] YR A IR DNA 2
IS 55— ATR AN/ 8560, 25 A 45 4 2 432 25 DNMT 3L ek = HL 5] Y5420 () DNA S 5380 1 55 = ATR L B 4
B (1) 22 A% T R ) B 7 53 B 23 T X 32 i FH

[0074] S —TJ5 T, AR BHSRAE T FF7E7 vk i & B0 N L5 BE A9 (ATR) Bk g his H
(1) 2 B IR , BTk N T 8% S BH A9 (ATR) /8 75 ml 4 1% 482 22 DNMT 3Lk 5l L [R] R4 (R DNA LS &
1, e AR BT IR ATR 5602 A $ 4 3% 122 ZE KRABIEE 5 H: [7) Y5 47 A DNAGE & 485 1) 55 —ATR L F1 /8§
0,2 B P AR % 32 22 DNMT3A . DNMT3BER DNMT 1 455 55, JHL [ Y5470 (1 DNA S &5 358 [ 55 — ATR . B 4 i L
(1) 2 A% A RR [R5 5 Bl 43 T 6 52 X035 7t FH

[0075] S — 5T , A BHAR AR F T 7E 5735 A (0 A I N A% SR H047) (ATR) B4 A% 3L 1)
ZIZHER, BTt N TG40 (ATR) A 7 n $54E 1% 42 2 KRABIS BRI [ U547 I DNAZE & 38,
Hor g TR ATR 5 40,3 7] # /R 34482 %5 DNMT3A . DNMT3BE DNMT 135, 55 . [3] Y5 420 (1 DNA 25 & 13 1)
55 T ATRRH/ BRAL 5 m #4122 28 DNMT LI B L [F] YR 420 I DNAZE & 351 25 — ATR A/ B A 2
A $AE 3% $2 2 SETDB 13 B I [R] YR ) (1 DNAZE - 35k 11 S DU ATR L B i L 1) 2 A% R [R] B L )7
BLE o JE 52 it

[0076] A —TJ5 T , AR BHSRAE T FF7E7 vk il & B0 N L5 BE A4 (ATR) Bk g 65 H
2% H R, BT A N T K44 (ATR) B3 vT # /E 1 4% 22 DNMT3A . DNMT 3BELDNMT 135 2 H:
[ P54 (P DNAZE 5 358, o H ok B ATR 5 60, 2 m] 458 476 % 49 2R KRABS B8 L[] YR 42 ¥ DNA S 5 45
()55 —ATR AN/ B8 A0 5 AT 384 %42 25 DNMT LA i L [F] 5 (D DNA 25 - 35 25 = ATR . AT/ B
B A] A % 2 S SETDB 148 1k L 7] 5 4 i DNAGS 35 1) 55 VU ATR « 55 G At 3 1) 22 4% 7 R [ I
J7 53 8800 T 0t 52 AR it F

[0077] S —TJ5 T, AR BHSRAE T FF7E7 vk b i & B0 N L5 BH A0 (ATR) Bk g5 H
(1) 2 B IR , BTk N T 8% S BH AN (ATR) /B 75 ml 4 1% 482 22 DNMT 3Lk sl L [R] YR (R DNA LS &
1, e AR BT IR ATR 5602 A $ 4 3% 122 ZE KRABIER 5 H: [7) Y5 47 A DNAGE & 48 1) 55 —ATR L F1 /8§
A3, A AR 1 B 22 DNMT3A . DNMT 3B DNMT 1358 5% 2L [ J5 470 [ DNASE 253, 110 &5 — ATR . Fll /8% 6
B A] A % 2 2 SETDB 148 1k L 7] 5 4 i DNAGS 351 55 VU ATR « 55 G At 3 1) 22 4% 7 R [ I
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J7 SR B 0 52 it

[0078]  7E 75— 5Tl AR R A FR A T T ST A 1) I N T A% s B A4 (ATR) B 4w hL
HZ TR, BTk N T8 SBH A9 (ATR) /7 ml #4442 22 SETDB 1 38k 5 L [R] YR 420 ¥ DNA S5
A3, Horp o BT IR ATR 540, 25 AT 454 34422 2 DNMT3A . DNMT 3Bk DNMT 1 35k 5 H: [7] 5 4 Y DNA S &
I 55— ATR AN/ B AL 25 A 3 %5432 25 DNMT 3 LA 1 HL [ Y540 F DNA 45 5 4 ) 55 = ATR L A1/ 8]
A2 AT A 2 2 KRABYS 5 L [F] 5 470 A DNA LS 25 4517 25 DU ATR « 5 4 A 1) 22 4% 7 R [R5
J7 SR B3 0 32 it

(00791 53—T7 I, A% R BH A A 60 5 AR R B A i bl 22 b N T2 SR04 (ATRY) (%) 48 B - 4
i wT DL Eh G Bt A 2 B I 7 A ERCE 2 FRATRIY) 2 A% HF B 4% G « 2 A% P R ] LUK B — AR T
BT DAL 7R 2 T BRI

[0080]  5j—TJ7 Tl , AR BHSE AL 1 A, F b B il 40 i A B0 2 A R BH I 9 Al 22 Bl N T
S A (ATR) AN J5 AR AR — NSt T7 22 b, o AR M AN P AL 5 AR R BH ) P A B 22
FHATR o 53— J7 1T, A BR SR A FH T 2297732 Hh 1 R I AR BH I 4

[0081]  F— 5T , A K BH$R A 1 JE DRIV 5 v, FLALHE F gmht A 2 BH IR P Al 2 A
TG SRBH AN (ATR) 1) 2 4% B R 4% G m i, b 2% B R N 5 — iR i 8 A sl 10 & 76 4y
ARIE RN

[0082]  FFE—/NSjiti 7 S, B AR STt 4L

[0083] 5 — 5 HI, A A BHAR HEBE DRIV 0 5 v FL B 48X 326 3[R B L 3 B B0 it FH ok
H (&)  (b) B (o) AP FETE 2 Fh N T8 BH A4 (ATR) B gmbs L 1) 2 % IR -

[0084]  (a) 0, W44 % 2 2 KRABIS, B 5] 5 4 O DNA L & 4 T ATR

[0085]  (b) 7 W] #4134 422 25 DNMT3A . DNMT3BEE DNMT 135 5% L [7] 5 420 (I DNAZE & 3 [T ATR 5
F

[0086] () f & mI #8442 22 DNMT L3 B L [F] Y 4 (1) DNAZE A 3 I ATR , Forp 22 /D PR FPATR
EEAF K] (@)« (b) VB (o) 4H . Ak B IR 3Rt 7 HoAHE XT 32 6 # [m i L 3 B el I it FH Ik B
(@) ~ (b) « () B (d) AP FNELTE 2 Fi N 5% S BH A0 (ATR) Bk gm0 2 B IR -

[0087]  (a) 0, W44 3 2 2 KRABIS, B 5] 5 47 O DNA L & 4 T ATR

[0088]  (b) 0, & A 44 {1 3% 49 25 DNMT3A . DNMT3BE DNMT 1 35 B 3 ] Y5 47 (T DNA L & 3 [T ATR 5
[00891  (c) & W 45 11 % 42 25 DNMT3LAs m H: [7 V5 420 U DNAZE & 380 A ATR Al

[0090]  (d) & A #1442 %5 SETDB 1 45,3k L [7] JE 4 X DNAZE A 3 [ ATR,

[0091] & DEFATRIE H AR @) () « (e) 37 (d) 4.

[0092]  7E 7 —J51Hl, AR B4 TR &, HESHREE ZMIER @)« (b) 3 () A
T SEBHL AN (ATR) 54l H i 2 A% TR -

[0093]  (a) & W41 % 2 2 KRABIE, B 5 5] 5 4 O DNA LS & 4 T ATR

[0094]  (b) A7 W] #41E 3% 42 23 DNMT3A . DNMT3BEL DNMT 135 55 H: [7] J5 420 (I DNAZE & 38 [ ATR 5
F

[0095]  (c) /0, &5 O 48 {16 3% 49 25 DNMT 3 L35 55 EL [ Y 0 ¥ DNASS & 3R I ATR

[0096]  Hirh Z /DPFHRIATRIE H AR (2) « (b) 8% (c) 41 Ak B iRt 7Rk, Hf ik
H (&) « (b) « (c) B (d) AP FNEFE 2 Fl N T84 BH A4 (ATR) B gmbs 1) 2 % IR -

[0097]  (a) 0, W 451 % 2 2 KRABIS, B 5 5] 5 4 O DNA %5 & 4 T ATR
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[0098]  (b) U & W] 4§ /3% 4 22 DNMT3A . DNMT3BER DNMT 138, 55 L [5] 5 47 (1)) DNAZE & 35 [T ATR
[00991  (c) & W 45 11 % 92 25 DNMT3LAs ml H: [7) V5 420 U DNAZE & 380 A ATR A

[0100]  (d) & W] 41 % 2 25 SETDB 1485 m, H: [ V5 40 U DNAZE & 3 (I ATR,

[0101] o /DEFATRIE B AR @) () « (e) 37 (d) 41,

[0102]  53—T71HI, AR BHHE A 1 s 0 R ERIITUBR () 7 V2%, B A O B (%) R Ml B 22 FHATR
B YA L) 2 k% IRt FH T AR A2 3R 7V AT DA AR A T i

[0103]  #E 53 —TJ5 1 , AR BHERAL 77 i, BT I 7l A0 15 PT #8432 42 22 DNMT3A . DNMT 3Bk
DNMT 1385 55 L [F) Y47 , A0 3 DNMT AR ER L [R] YA I DNALS A3k 1 N T 4% s BH A4 (ATR) , e
B A A TE 42 2 SETDB 138 al L [F] YR 0 A DNA LS A 38 I ATR , 54 A 1) 2 AZ A IR o AR BH IR
AL T A FE L PR S AR VR B S B P R A AN P R L R AR R PR S
T3 VAR S e S AR, G A SO BT o P I R DA A L B AT R A I $E ZEDNMT 3L
BCKRABIS B L [F] YR ) (1 DNALS & 3k T ATR B 4 5 L 1) 2 A% T IR -

[0104]  FE—ANSjt 5 &, 7= b AL 7 T 454 % 42 22 DNMT3A L DNMT 3BE DNMT 1 358 B[] I
W s A I DNMT 3 Adek 55 [R] R 40 IR DNA S A 35k i N T B4 (ATR) (B S TR iR R
SETDB 1455 5}, H [F] J5 4 it DNA L5 5 35 1 ATR « AL 25 AT #8432 32 22 DNMT 3 LAl . ] J5 47t DNA
SE AR IIATR B m D L 1) 2 T IR

[0105]  FE— NSt 5 28, 7= b A 75 AT 45 4 3% 422 22 DNMT3A  DNMT 3BE DNMT 1 358 B8 [] I
W s A I DNMT 3 Adek 55 [R] YR 40 IR DNA S A 33k i N T B4 (ATR) B S TR R
SETDB1 45 mi L ] 5 4 it DNAZE A 38 K ATR AN 25 AT 45 1 i 12 ZEKRABSE 5 L [5] Y5 4 () DNA S
A IRHIATR B m i L1 2 R

[0106]  SETDB13gak H [E V54 7] LLAL & 5SEQ ID NO: 1281354 % /50% .60% .70% .
8096902 .95% .99 % 8100 % [F] — M 2 F IR 7 41, Herh S 2R 7 91| 2k A IR B FHSEQ 1D
NO: 128013 7n i E BT R SR D -

[0107]  53—TJ5 0, A K AHEHE 7 N TR Al R (ATR) Bidmfd 1) 2% 5 R, H A ATR
BEEEEREZEEE U () « (b) 8L (c) B P Fhal 5 2 PR i DNASE 435k -

[0108]  (a) KRABIS R I [F] Y54 5

[0109]  (b) DNMT3A.DNMT3BaDNMT 1 4 ik H: [F] Y547 5

[0110]  (c) DNMT3LIREL H RV,

[0111]  Horp Al R4 42 2 DNAZS & 1301 28 /b W Fsice | AR 2 (a) « (b) 81 () JATRAT LA
406 2 AT AR R R A (a) I3 4H (b) FIECRIZH. (o) B3I DNASS & 48 A K B b 1R 43t 1
BEEEEERIEAA @) . O0) .\ () 8 (d) FPFECE 2 Pk I DNAZS &30 N\ T8 561
4 (ATR) :

[0112]  (a) KRABS BRI [F] Y64 5

[0113]  (b) DNMT3A.DNMT3BaDNMT 1 4 5k H: [F] Y54 5

[0114]  (c) DNMT3LIsk s H &I 4 ; Fn

[0115]  (d) SETDB14REk H [H iy,

[0116] A a4/ E B = DNALS &3k i) 2 /B Asiit B ANF 1 () « (b) « (o) 37 (d) 4.
[0117]  fE—ANSZiti /7 2, DNAZE & 18 H A  TALE DNASE & 38, B H8 8 . tetR DNAZE S48 . K
70 A% PR E B CRISPR/Cas 24 .
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[0118] Ak BHIE$Z AL T EATRIK &  BEATRAEST 7 (9 B 3% A0 27 LA TR 40 il 2 H 5
AR FEATRA 5 32 060,55 BEATRAR T B, anAs S ik

[0119] 78 55— 71, AN R B $R At 760 2 P Fh el 5 22 FhAS [A] B9 N 3% s BH 440 (ATR) B4 9
T ZAZ IR 77 i, Forp P Ph a2 B[R] BIATR B & 5P APEl B 2 Muk H (a) -
(b) BY (c) 2H 1 38U AT 45 A S L DNASS & 33K -

[0120]  (a) KRABIS BRI [F] Y64 5

[0121]  (b) DNMT3A, DNMT3BEEDNMT 138k 5 1 5] 547 A

[0122]  (c) DNMT3LIRELH R VY,

[0123] o m] R AE % 1 2 A Fh B K DNASS & 38k 11 22 /D B Rl B AN () ~ (b) B85 (o)
A APATR AT LB A T A 2 2 41 (a) FO3 2L (b) AOBANZL (c) PRI DNALE A5
AR BRI T AL S P APl R 2 BRI N LR SRBE P (ATR) sl 4m b H i 2 % H R I 7~
it FErP P ARG 2 MO [E] ATR AL & AT R R 0k H (@) « (b) « (c) B (d) 19 Fhak
B 22 P () DNA LS 4545 -

[0124]  (a) KRABIRELIL [F P54 ;

[0125]  (b) DNMT3A.DNMT3BEDNMT 1 4 =k H: [F] Y54 5

[0126]  (c) DNMT3LIsER H: [ Y547 ; #1

[0127]  (d) SETDB1REk H [H i,

[0128] b mf 8 3% 1 22 B Bl B L (1) DNASS & 385 1 22 /A R Faslde B AN [H 1T () ~ (b) < (o)
gk (d) 4.

[0129]  FE—ANsfitir =, W Pl 58 2 FOAS[R] ATRIFIDNASE A8k 5% N 41 : TALE DNA
SEOIR EEFR I tetR DNAZE &8 KV Bl IR sk CRISPR/Cas R4t -

[0130] AT A3k ¢ mi 18 11 5 b Bl 5 22 FhAS [R] ATRIFI DNASS 4345, B i TALE DNASE 4 45 5%
CRISPR/Cas &4t , LA &5 & ANFEI 45 A7 14

[0131]  DNAZE &35 m] LA &5 - 0 I K] Ay B 228 [R1 1) R 4 e 270, 4900 2 i 3 B8 o 7 7 1 Y
(1) &5 67 5 DNAZE S 38T DL &5 & BY 07 s N I 4 S AL pi o

[0132] R BHGRFRAE T b i i B I8 G b A7V 0 P s A 5 LG 7 ol 1 4 i %
JE AR SR = S 0 5 VR AL b = i R 8, AR SR IR

[0133]  #E 5 —J7 1, A AR AL 1 7= i, oA 5 A — FRATRFIAS 55 DNASS & 45 n] 4 A 1 42
(53 FFEI RN R, B i L 2 R TR  ATR ] LA AL T A ESE B 0k 1 DL 1R 2% S 4
DNAZE S48 : (a) KRABIE B H: 7] 95470 ; (b) DNMT3A . DNMT 3Bk DNMT 1 38 5% . [7] 547 ; 5% (c) DNMT3L
el LA YR (BPATR AT PL WA SCH BITid) o A 5 DNAGE &5k ] 3 A5 3 F2 10 40 FF () 280N 8 (4 T
DL 4 KRABDNMT3A . DNMT3B DNMT 1 B DNMT 3Lgk ml 1 [F1 YR A » 43 T 0 2507 2 4 AT DA B As e
B iR IR0 B35/ B 1 o 43 R RO B AT DL A K B A L Thie v B . it b, 43 I 3%
I AN TR - ATRA R4S 35k o I 326 L, 43 S ) 2808 2 1 5 ATR ) 2808 3872 AN [R) 28 50 1) A 3
Hh, BB IR RN B B AR E AR BT S RATRI) 2 N8 E I 2H (a) « (b) B (o) 1)
o

[0134] A5 DNAGE G385 nT A 2 42 1 0 F 0 2808 i 1 2 vT DA A9, 5 SETDB 13l e [R] Y5 4) o
[0135] 7% 53— J7 I, A AR AL 1 7= i, LA A — FRATRFIAS 55 DNASS & 45 n] 4 4 1 42
(53 FFEI RN B A B iDL 2 % TR « ATR ] DAL 55 AT 38 3% 432 25 SETDB1 %% 1 4 L 7]
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PRI DNALE & 38 (REATR W] DA WA ST BT i) o AN 55 DNAGE & 380 mT 45 4R T 422 1) 43 F IR 2508 2
9 A DA, 2 KRAB DNMT3A . DNMT3B . DNMT 1 5, DNMT 3L3ak 5 JH: [F] 95477 o 49 T 11 285087 2 1 AT DA S A
SCH R R R38R/ B B 43 T B AN B AT DA e B 1 i L T e B

[0136]  fE—ANSLit 7 29, ATRIDNALE 380 H N 4H : TALE DNASS &35 BE R 8L tetR
DNAZE & 458 K30 B % BR g 5 CRISPR/Cas R4t -

[0137] AR BHGEFRAE T ™ i i B I8 G b A7V 0 P s A 5 LG 7 il 1 4 i % 3
JE AR SR = S 0 5 VR AL B = i R 8, AR SR IR

[0138] R BH I 7 i L & A — PP ATRFIAS S5 DNAGE A 48 m] $4F JE H2 1) 43 T I 2808 2 A
I, Z B ATRAN 73 FF 5 2008 B 1Y) 22 A% IR v LA A S — AR 1 X sl 60 5 78 7 1 B 34
Mo

(01391 AR mT LA 2 451 G JoA 28 A \mRNAZ A (191 G 4k A1 3% I mRNAZER %) B0 75 34 - A
36 M, S 4R S IR AR P ATRAN/ B 20 (1) 28508 B 1 R B B 308

[0140]  4nASCHBTIR , A BH I ATRAN/ 8543 B 208 (3 A v DU a1 i Sk &
211

(01411 AU BHBIATRAN/ B 43 10 208 8 Bl A 1) 2 4% B IR v DL oAt — P 5 24 5%
AT 452 [ B R R BB 71 ) 25 4 A P ) T 2

[0142]  {EH—J7 1, A K BIHE LA K A ATR  BEAS & BH AR ATR AN 0 %8 25 1 B 2
HW 22 HR, T 75 i i

[0143] {5 — 51 , A K B AL A A B A ATR AN 20 T B R0 35 1, B 4w o HL i) 2 1 S
FA 19732 H 1 3, oA ATRAA 43 T 19 38508 £ 1 B L (1) 22 A% P IR A2 FH T X 52 1038 )
B 7 53 B o3 it FH ) 4H 6 1 71

[0144]  7E 55— 05T, A K BHELAE T AR B IATR BAS & BH A ATRAN 3 208 2R 1 B 2
WL A% TR » T SO DR U8R o FH 34w DA a2 Ak & B8 A P s

[0145] AR #iE 3R & , B FE LR ST V2 A (10 O , 1 AR BH (P ATRER A 2 BH I ATR A 43 1 3%
O B [ 3 35 2 00 R v DL A A 3R R U ER o 3 38 T A W A e 1K o 3 15 M DA 3k 41 B H AR ke B
[RIATR  BCAS J B (P ATRAA 23 F I RN, B 1 1 302, 9 >k 1 4 A A 5 B I ATR B A 2 BH 1)
ATRAN 3 I RN F B 2 A% IR R

[0146]  #E— NSt 7 & , 40 B A A & B B ATRESAS & BH T ATR AN 43 FF 6 20503 2 19 1) 30
R BE DR TR I8 T LU R 3R

[0147]  FE— /NS 7 2P, A & BH AR ATREIAS 2 B O ATR AN 43 - R 28087 A (4 3 325 58 4T
(5] 368 3o 7 40 g P 2R 0K i B L IR K A DTER o 76 3 — AN St T b B A R BRI ATR L B A
BT ATRAN 73 FF 59 28087 2 308 22 A . (437 o a7 400 P+ 36 008) 3 241 e %) i A e B
DRI 7K A TCER o 451 2, 40 B mT DA T2, FF L RT DAE 40 M 14 i AR AR A 2 (R U8R (il ]
CATEJR E 140 B8 234k 1) 41 B 3 SR L R T BR)

[0148] 284511 5 , A AL W] LYK H sh#) CUnviii 2shd, Bl ) 55 (anieeRE) sa s . 41 an,
YT B T DA 2 34 00T 200 0 R AEL 40 P < TRk B2 &40 B 1 76 Jo T 40 B« ST 2 2 D B A% 4 P 3R
Rz el o

[0149] 78— 71, A B $R AL 160 2 AT 454 2 42 S KRABIS B[R] YR 47 () DNA &S & 35 (1)
N TR A (ATR) 8wt Ho i) 2 B8, FH T 797 E i Fig , Hoh 54 5 DNMT3A
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DNMT3BE} DNMT 1355 5%, [F] 5420 HAS 5 DNAZE 5 35k A 44 e 12 1) 2 — 40 B 3808 e 3 A/ sl
£ DNMT 3L B L [F) YR 420 HLAS S5 DNAGS &3k T /R 1 210 28— 0 R U8 B 1 B S L 1Y
ZILATTRA A R 7 51805 X6 521038 it FHATR .

[0150]  #£ 55— 7 1, A K BHFE A 1 A5 AT 45 3% 42 22 DNMT3A  DNMT 3BER DNMT 1 438 5 H: [ it
YIIFIDNALS S35 N % S H A4 (ATR) B gmbD H 1 2 A% 1R » F T 7297 v+ 1 g, A
560, KRAB B L [R) YR 470 HLAS 55 DNAGS & 35k mT # /R 1 42 1) 28 — 43 1 B s a1 A/ A
£ DNMT 3L B L [F) YR 47 HL 5 DNAZE & 38 T B R 2 1) 38 oy RN R BRI L 1) 22
AR A [R5 51 B8040 X0 524038 it FHATR .

[0151]  7E 5 —J7 1, A B ER AL 1 A0 ] 452 415 % 52 22 DNMT 3Lk B L[] R 42 (1) DNA 2 45 338
[ N 3% B A4 (ATR) BRGmAS LI 2 A% IR, T 7E 73 19 & , Horb 56 & KRABIEX,
FLIRYRA) HLAS 5 DNAGS & 380 mT A 3 12 1 28— 43 FF (R R0R 2 13 A/ 860 2 DNMT3A L DNMT3BEK,
DNMT 1385 55 L [F) Y47 HAS S5 DNAGS & 38 nT A E B 58 — 0 P RN B B S L 1 2 4%
HERZH A [ L 7 51 B8040 X 524038 it FHATR

[0152] 9 A] DL 7EIX Be2H & o fd A0 2 SETDB 13 R H: [ Y54 H AR 5 DNAGS & 38 m) #4112
(56 = FF RN B T

[0153]  #£ 5 —J7 11, A R BSR4 1 60 25 AT 45 4 i 432 22 SETDB 1 485 i He [A] Y 440 ¥ DNA 2 £ ik
(N T AL S ) (ATR) , B gmbd Ho 1 2 A% IR » F T 7E97 v+ 19 g, A 560 B KRABIE
B [FYEY) HAS 5 DNAZE & 488 ] R e 42 (1) 55 — 20 i 28R 2 | F1 /B8 6 5 DNMT3A . DNMT3B
BCDNMT 138 85 [F] YR 4 H A 5 DNAZE & 38 n] AR 2 10 38— 20 FF RO RO B | A/ B
DNMT 3Lk 55 e [7] Y5 4%) HAS 55 DNASE & 3ok i $8/E 1 B2 100 2 = 70 JF I RN 8 1 B D L 1 2 4%
HERZH A [ L 7 51 B8040 X 524038 it FHATR

[0154]  7E 55— 5 THI » A U B B AL 2 A B I ATRERCAS 2 B BT ATRAN 43 1A 2808 £ 1 1 4
o 40 B T DA F 4 A A R B PR ATRER A 2 B T ATR AN 23 T 10 R0 87 2K 1 1) 22 4% P R B % » b
A B T ATRAN 23 1 R0N B 1 1) 22 R T IR v DA B — 38k g T sl ] DU B 45 7843 T 1
AR

[0155] 7 55— 5 T, A A PR AR AL 1 40 P, JH o i 3 448 e 2 13 AR R IR I ATRER A K B I
ATRAN 3T (1) 35052 8 1 I A 1 JE AR o 7E— N S it 7 R, JE AR A B AS 760 2 A R BH P ATR
F/BG FER SR H o 55— J7 T AR BB A BT 7677325 70 1 38 1) A BH ) 48
[0156]  7E 57— J7 Tl » AR BAFR AL T R IR 7575, B0 56 F i AR 2 WA (1 ATRER A & B 1)
ATRFN G FF RN B B 22 1% T R B Y L o 2 0 A B F) ATRAFTI A3 ) 20087 2 14 7R 2 A%
i ] DA g B — Rk ) T B B 5 7R 2 T I R Y

[0157]  FE—/NSj 7 E 9, B AR AT i g

[0158]  7E 55— J7 T, AR BAFRAL T ZE R L 75 ik, TSR 7 51 88 7 1 X 52034 e
FAAX —FRATRFNAS 55 DNAGS G 35k ] #4142 100 70 F I 208 2 1 Bl gt L 1Y) 2 A% IR - ATR AT
DAL AT 4 1 42 28 3k 1 DA Y 280R 38 K DNAZE 2458 - (a) KRABISER L[] Y54 ; (b) DNMT3A.
DNMT3BEk DNMT 145,58 3 [7] J5 47 ; 5% (c) DNMT3Ligk ik L B Y54 (BIATR AT DL n A SCrig) o AN 5
DNAZE A 35, T 45 4 2 12 040 45 T 1A 28000 B 11 AT LA 2 KRAB W DNMT3A . DNMT3B , DNMT 1 & DNMT 3L,
B[RRI o 43 T 00 R0 2 AT DA WA SR BT I (8 R0 B3/ B 1 IO 0 ) R £ 1 Rl BA
K E A B TR A B AR IR b, 23 T 1) 3508 8 AN R T TR RN 3k o A8 38 1 , 73 FF (1)

19



CN 107109433 B ﬁﬁ HH :I:; 13/76 7T

RN B 5 ATRIG RS IR AN [F A AR b, I B RN E R EAE S 58
T HIBATRICT S AR R (@) « (b) B () A3

[0159]  ATRIA AJ LA AL 2 A #1482 25 SETDB 1 R4 S 3% 3% L[5 Y [P DNA LS 435k . AN 5 DNAZE
AT B AR B (1) 43 T B 3N 8 AT BAEL 15 SETDB 1 sk 3 e [R] Y547«

[0160]  7E 55— 51 , Ak BHFR AL 7l &, HAL S A — PPATRAIA 5 DNALE & 5k o] #/F 1E
FER) 43 T R0 35 A B 2w D H ) 2 R TP IR - ATR ] DA AL Al R E I 42 8 4 1 DA A 2007 3k
f{IDNAZE &35« (a) KRABIE, 5 H: R Y5470 ; (b) DNMT3A . DNMT 3BEE DNMT 1 38 5, H: [7] Y5 477 5 56 (c)
DNMT 3L a4 (RIATR O] LLANATSH BT IR) o AN 5 DNAZE & 38T #3242 1 9 ) 2508
5 A A AL & KRAB . DNMT3A . DNMT 3B . DNMT 1 5 DNMT3 L3k i He [=] Y5470 « 20 T ) % 2 13 1T L&
WA ST A BT I B N3/ B R 0 T I RO, B 1 ] DL A K s E L TR A B ik
53 T B R0RE B 1 AN () T ATRI) 285 S8 o A8 35 b, 43T R 3850 B 1 -5 ATR I 2850 R 38 A2 AN ] 2%
R AR, R P RN A A E AR A E T S RATRI RS 38 R (1) 4 ()
(b) BY (c) 3K

[0161]  ATRIA AJ DAAL5 A 3 4 2% 42 25 SETDB 1 2% 5 38 5 H: [7) P50 (R DNA S 5535k . AN 5 DNAZ,
AT B E B (1) 43 T B 3N 8 AT DAL 15 SETDB 1 sk 3 e [R] Y547«

[0162] 75 55— J7 1l , A< Jx B $2 A S DRI U BR 1) 07 92, FLAUFE o AR O BH I ATR B A % BH (1)
ATRFNG) T (1) 350 . o 1 B4 L 1) 2 A% EF R it FH T 40 M (1) 20 B8 D79 T DA AR AN 7 i
[0163] Ak, VEAE 2 A K B I 7= S 1 55— 2H 23 (BIDATRER 43 JF () %08 25 1) A9 5 DNMT3A
DNMT3BEKDNMT 1 5 H [RlYEAI , A A B B ATRER 73 0 240 8 a1 AT DA AL 7 SETDB 133k 3 H 7] Yt
Yk

[0164] A BH (1) 77 v A0 FH A& , 9] a3 IR 7 92k Bl A0 0 35 DRy BR ) 7 7 5 38 AT DAL 56 1 P R
DR 2R3 T 2 R 5 P 3 PR 9058 2 DT AT DR A & BH B ATRER 73 FF 1) 2508 B 5 3 44 o 451 4 , T
DAASDNMT 3B K] 2R 175 o bk 77 V2520 BRI 3w DA 491 40 2 W B 1) B0 7K A 1T o 2R3 ] LA a3
WAL B (B dnid i 4 F 2L T CRISPR/Cas 9 J5¥2) » B 3 5% Ja 1 (5] 4@ ik {8 F sh/
STRNA) , B 4% 55 T ) (f91) durn 3 st A5 P AL 1] J M 8 1 22 R 1140 8 1 5 101 225 T KRABJY Bk
ATR) SR SZFN, . 24 1 FH B0 40,27 KRAB . DNMT3A FIDNMT LA [¥) = FHATRIS , A DNMT3B 2k v 7] DA /&

AR o
[0165]  fff & fajid
[0166] K1

[0167]  JERSCIRANMEBIAIIRER .

[0168] 4 /5THI A Tet07 /7 FIMeGFPRIE & (B ThPGKG 3 T) B & fEKS6 241 g R 11
PPPIR12CHE PR (B PR NAAVSTIELE i) B 56— N & 7 N - R )5, FHRIEATR (A A ik FH #
(Rep.) 30 WA 35 A S0 26648 NI S A0 B i A2 10 v B, 5 ELAE D0 AR BH 41704 6 W0 12
fepbrid (L %H#s (lollipops)) J& ,» FHZ PE¥A & (doxycycline) AbERE AN ER A . SR )5
I8 3 B e GRP 332 1Pl e GRP 2R 12 P I R B P IR0 P 4 - o

[0169] |2

[0170]  EL#GH tetR. KMltetR: D3ATE S R WAL ITER .

[0171] A XUm s EEE Ak Bid. LV) B~ & B, Fridk XU n) 18 5 8k R ik te tR: KFIFR &4
F K mOrange (72 ) Bt tetR: DNMT3AFIAR HAWFE A A LNGFR (£ ) .B. FBid.LV-tetR:K& H
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Bid.LV-tetR:D3ATEAFAEEIAAFEAE Z PEIA R MG OL T (537l 9 B A1 e ) % 5 Te t07 . eGFP
i F5 v B, FHad 1k Yt X A0 A A Bl B[] 43 B SR 0 B e GRPRH M 41 B 9 1 29 L o C L FEAFFE BANAF
HELZTEIRENEN T, FIBid.LV-tetR:KakBid.LV-tetR:D3A%E S Tet07 . eGFPHR 15 40 £
(1) 46 S ) 1] i (R ARR M S 20 BT o 4 e GRPYLBR 4 BRIV ~F- 340 7¢ S 5 B2 (MFT) b5 R A B 1) B A
RN AIMETEAT EL B DKok B (B) H ) 07 22 VA 3R 28 25 A B DT BR 4 B 43128 22 40 2 IR ORBFAE
FEA 2 IR TR LV e GFPRHE L  FAEAFTE SR AEIE 24 BB DL T A0 B AR
TS B RTE R E . FIAZA (1nM) BRE AR (DMSO) K2R 1 (B) H I 2544 H T BR AR 4 3% 41
AT R, H T eGRPHIRIE MR BT ) o B T L2 AR FIAZALHE 1) 40 B R AR e 1 15
K,

(01721 |3

[0173]  TetR:D3AT5 T I % i 4 ) A3 PR 3 A e [R] s

[0174] AL AAVSTEE[R B 7R = B - FR 7 15 & A R B IR (i k) B EHLOT I, HBoR
FIBid.LV-tetR:K8{Bid.LV-tetR:D3AVTER ) eGP RH 4 41 g A0 A Ab 3 41 A 8] 1) 45 78 2L 4]
(1) 22T 7K T 1435 BB AL o MK T B2MPA Rk b Ak B Fh 3 R 1 ARG 238 7K, I HARRTF &
AEFR I ARAE (RHEYD) (n=3) FRom AR,

[0175] &4

[0176]  tetR.KFAtetR:DIALE HMkint $L33 32 Jo i W0 [ vl 1

[0177] A, HZwf% tetR: KAl te tD3AR JFR B ol 4H A Mk A % e Te t07 . e GFPHR 15 41 R
T 3 9 A B A I B ] 0 AT 2, S LR ) 2850 R D L Jim e GRP A 14 4 B 1 F 23 B
g oo e G S5 AR (R AR A R B SR 7E BT B RS (n=3) B. EH 7B, H B Rk E (W) H IR
FOTR B 21 R 43356 1 e GRPYTT R 4 B R oA A B 401 D 2 8] 45 52 32 [R] ) 2RI 7K1 O A3 B0 4k« A
X T B2MAR 1 A B o 255 TR ) AR AT 8 /K F , F HABXS T AR A 41 i (R HEY) (n=3) IR
FEEEA Co Rk A (D) TR A b BE 2% H e GFP [T 14 40 B 12E 4T 43 18 , SR )5 FHAZAERDMSO
RoFR (BT, H S TS B A TR TR S5 e GFPRH R 1 43 b sn=23) .D. 5 (A) F12EALhfK)
SZH  H S FAR AN S gt te tR: KA te tD3AMImRNA (B phaR4H 4 3%3%) #4T E. BT K,
Bk E (D) SR VRS 2R 23 25 18 e GRPYTTBR 40 i FN AR AL FRYH M (n=23) 2 8] 145 5 Jik
IRl ) A8 7K P 1 f R 4k

[0178] 5

[0179]  HHtetR:KFAtetR: DIAZ & kAT 3 PR YT BA A2 25 R] i AN AT g S8 2R AN 1)

[0180]  A.BHFEH M I Te tOTHR S MILVIR /s B o #4 Te t 07 7 41 va B fEhPGK JEH 3l 7 1) b
% » BT IRhPGK J& 211~ 3K Bl e GFP i 27 e FE A [ Rk B K, HBoR T i tetR: KFltetR:D3A
[ A2 M % SR FOImRNA (B BR ZH A3 3%) 3% L IK562LV/TETOT R 15 41 fitd 52 e GFPYLER I 3 )
2 GBI AR 1S 2/ % eGFPR M 4HAE) (n=3; $ds R~ N F¥ME £S.EM.) .C-D. K,
FRIR TAEU93TLV/TETOT 4 M 7 (C) BB EL AU FELY/ TETOTHR 55 il &R (D) H 11 eGFPYT
BRI 3 5 Gl A AR AS 2 1) % eGEP I PE LN AR) - 41 (B) A % L4 iy (- FU937 ,n=
1, H 6Btk B 40 i AL 40 ,n=3) .

[0181] &6

[0182]  JRiIEATRIT) 53 A1 1) F WAL B3 o

[0183]  A.JH, BR T 7 R E R EM T te tRIGATRI 1S % 75 B AA ¥ T J5 /EK562LV/
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TETO7 4 75 40 il & ' (1 e GFPYTER 1 3 /5 G i U4 B ARAF 2 % e GFPIHTE A IE) (n=
3) B, S 1 B IR rH B N 8] R E ALV 2 BRI AR A B 0 b (n=3) .C. I, &
N TAEZ AR AR 5, RS E RIB TR E I T te tRAGATRIN) 18 2 A e 21
K562LV/ TETO7HR &5 41 % e GFPYLER A 2y /)% GRILIAL AN AAS 219 %6 e GFPEA 14: 41 )
(h=3),

[0184] |7

[0185] i A~ 7] ey L S0 A0 Mt N % SBH A4 (ATR) 1) S54RI 4L 45

[0186]  A-D. &, H /R T 78 A% 48 € I 55 T te tRIGATRIK B BTR#EAT HL % FLJS (Asn
=3 B R M £ S E ML) B HI 9 i te tR: D3AR) BURLIN b 25 i & 5 T te tR
ATRZ — I AL EHEAT HL 5 AL R (B3 n=3; Bl Rom A P ME £S . E ML) , BB G i te tR: K[
JFOREAN 1 A e 2 - te tRAGATRZ — B BORLEAT L 5 LA (Csn=3; ¥l Ko 9 T MH +
S.EM.) , BRI tetR: D3A+tetR: K[ R4S & dmhl & 5E T te tRIATRZ — B JFURLEAT
B FLJE (Dsn=3; $¥E TR NP HME =S .EM.) , 7EK562LV/TETO7 4 15 41 il & Hh e GFPYLER
(K150 735 (eGFPRAPEA B i sUAH IR AR 2 bb) oB. BT B, s Mg i € 1 2 T tetR
(I ATREF) R 28 FLK562LV/ TETOTHL S 4 & J5 21K eGFPYLER Thad (A-DE J& SR fEI I 8] 545 5n
=3 MR Rom P EME S . EM.) oF B 7 B, H 7R A48 72 I T te tRIJATR (R 75 5%
F-SETDBLIF)) 1 JfUki FEL 2F LK562LV/TETOTHR 75 AL R 5 30 K eGFPUTER I 20K (n=3; Hidls &
ANACPFEME S EM.) o6 B, HBIR T A4S e 3 T te tRAIGATRAmRNAFE 28 L 1) BRi ik
A FELY/ TETO7H 7 A0 M AR ) eGFPYLER AU B J1°% (n=3 s AR R N P EIME £S.E ML) o
H. L H B8 T Fgmifa i 1) 2T te tRIGATRIUmRNAHL 5 FLI¥I BRNTH/3T3LV/TETO7 4 5 41 i
AN eGFPUTER B 1157 (n=2; B Rom 9 P IE = Vi D .

[0187] X8

[o188] i AU & 52 IDNAZE &3 Gk 2 R HLIAD) 9 N B S BH A4 (ATR) (1% I 338 9
AT RITER -

[0189] A JHILLVEL T FREHLEE S AEKS6 24 i 1 2 R AL ) 25 FP N L TaleZh & 4750 Ck
ZJE) .hPGK. eGFPE 17 =R, I MATRES & AL 1 2 8] B4 1R B 0 FE AN ) o 0 22K 75 AN [
R TALE IS 70 53l it £ 2] 4 A 2 MU0 A% S8 ML) » DA T 3 B0AE BE ) L RO D2A - KRR X 45 45 IUFe 7 T
ANTR] 79 g% s L3 16 SR OB LA, LR T AERE) EK—D3A (F5) MD3A—K (£7) AHXFATRES
By L A0t 8] B A0 P T 5 S DRI (L %7 FLJE 34K I eGFPRA 4RI %6) oC. 1, L i
R TAEREY) EK—D3A (Z5) FID3A—K () AHXTATRES & IGUFF - A 25bp A1 4 (FEBH SR i
S 86 HH I R B A e 1D ) B 420) [ 4 28 R K e GRPUTLER N 30 705 (n =3 Bide o 9 134
fE+S.EM.)

[0190] &9

(01911 i iad A 55 5 fl (I DNAZS 538 Gk 22 S B 1v) B9 N 2 s FEL ) (ATR) (1 e P 338 3%
BEAT B UTER

[0192] ALV RN S AEREE A PR SN LTale G0 . ChkEK)
.hPGK . eGFP 7 ki el , M ATRES 15z s - 8] B TRV A AN R] o« 2 40K 19 AN 7] (4 TALE 2k
G Sl B BBk LG A% B NI AT 3 B8R S A7) L PRI DIA - KRS 45 45 WP D T AN 7] £
ol £ 38 33k 16w B I, L UR T 7E#LY FD3A—K (F6) MIK—D3A () AHXTATRES & 5
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b ERIRIRE A B S SR BRSO (R HE 28 LS 34 R I eGFPRH MR 0L %) .C. &, HE R T
TEREY)_ED3A—K (f2) FIK—D3A (£7) AHXFATRES & 57 b A 15bplRIBG4) (TEBHH 27 1) SL 46
e IR ) 26 B R I B4 TRV BR 420) £ 2L 22 T ) e GRPYTLBR IR B 172 (n =3 s 2o - 3l +
S.E.M.).

[0193] 10

[0194]  FHAL &I — PR N T SRR A0 (ATR) HEAT DK VR

[0195] A #fik A K: tetR:D3A ATRZE & HE IS LVEL T Y- Bl AL B A 7EK56 240 i 117 22 K] 28
)N TTaless &40 A CLE L) .hPGK. eGFP# (Bi-Partite;BiP) M /n &Kl , HiKRABAN
DNMT3AIS, (43 7)) filiA 21 AH 7] I DNAZE & 81N - FIC- K o B. B, s 7 FR AR B AH & 5 LIt
Fl4h5B1i-Partite (BiP) fli& & H B FURLH: Gty H A 25bp ] & 4 1) 40 i % (K] 8BHH {3 FH Y
FHIF] 22) Hh eGFPUTER N B 1% (n=3 B R = N FIE E£S.EM.) .

[0196] 11

(01971  J@ it Ad N T s FH A (ATR) AN IR 41 & 76 N3 ifi 40 B R AE 40 . (HSPC) HH i
TR AL TTER o

[0198]  A. T PAGHSPCH BT BR AR 1 77 R /s et N [R) 4. 181 5 2 AE RO R, FERA
FL IR 200 L DR T i 5 3 Ak A CD34+4M i, T E 55 1K I Te t 074 5 LV (B 5A
EAAR R 7~ ) % 5 085, TG VR4, I E Bl A S Y 55 3R AR 71 7% S [ mRNAREAT A, %
FLo K H #4800 4 B it FHT-CEC- UMl € , 171 70 4% 1) A AE VAR 15 2 W h 35 5%, IR AR 48 8
PR IR 1) A0 5 9 R B A HEAT 20 4T - A S5 14 R 3R AT CFC-UpHr o B &1, S Bt DA 4
A B0 = A I 0 G D 4 T ATRI PR A0 S5 AU mRNAS G (3R RS 720 ACD34 " H f] e GFP
DUBRII Bl )32 (FASXS A L 28 FLAELV - % 5 1 55 FEAR E AL 00 s n =35 B R oR NP H41ME =
S.EM.) .C. E 7B, H B x WA (B) H Bz I A4 1 S IR mRNA S JL 1) AN CD34+ATA 4L R
FIBEFEEETE TP 0 eGRFPYTER I B 0 L (n=3; B R R N TP £S.EM.) o

(01991 K12

[0200] @it fsf FHON 3% S BH A4 (ATR) B9 AN [R] 2H & A5 N Ttk E2 4 B v ) 7k A SR g A L Ut
Lo

[0201] A ARHFFE R T3P N JEACTER B () DT ER R R 1 7 R R SR TR 42 T 5 2
FEEEOK , FHPTCD3/CD28 L4 ¥ Bk 73 B TAH L , I £ R 5 W Te tO. LVEL J R 3R AE R -4+
{45 AE 6K, A TE B ATRI AR AN L 5% (K mRNAKS G 20 0, 30 5 37 2 40 P A3 7 $i5 2 [ B
() 5 I B e GFP IR R 1A o FE G L S 3 A, P-4 B, e ok 3 =X 40 B R N = e GE P ER ) A2
SEME B, LR IR AR T A A 40 M AR v AL T FH SR A5 FE e ATRIAAR M % 5 I mRNA S G
() NS AR T B A 17 e GRPYLBR 1) 31 27, FL ey B DL SR 20 & B — B 20 ik (R TR
H 2 FLELVES S5 BEAR AL B0 s n=2; Bl o N P ME £ VEH) .

[0202] |13

[0203] i F{ N T3 s FH A (ATR) H-& 0 AN B2- TR B2 B (B2M) JE AT I 7Kk A R M 18 A% U7t
Lo

[0204]  A.3E-F-TALEMIATRAG S & 47 A K B2MAE R FE ) 78 8 o B I, o 7 FH ki 4H,
IR I e 8 E I BE T TALERI ATRIP) J5okz FE 28 LY HEK - 293 T4 g 1 B2MPTBR (1) 3 /1% (n
=3, ¥ Kon A A +S . EM.) oC. B 4wt = B TALE : ATRZHL-& ) J5RE i 4% (U HEK - 293 T4
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FeL ) AR P A A B A i B (T 1) DA R T R U (9 (7 )G 30 1) R X o 4
(A 00 G50 1) 24 P ) 4 32 SR o D BT 1, L 1R B (C) 19 40 a2 24 i wh AR Ah B 1)
HEK293 T4 g 1 B2MIEE [A] (1) SRk 7K P I HUR AL (n=3; i dm R AP =S . EM.) E. 3
T-dCas9MATRANIE SR F T4 [m) £ T-B2M S 3 X 38 -H 1) CpG & R gRNAR R B B F . BT
FRIR T 2 T-CRISPR/dCasOMIATR TR FE 5 FL 5 B 33 R FIPTER 0% (n=3 s Hdli R 7n J-F 35
HES.E.M.) oG ¥R H B 2CHIB2MUTER 4 g (AR 1 #RNTALE B2M-) MBI 2F A 2 T
CRISPR/dCas9f = HEATRZ & 73 iE I B2MUTER 41 (A HH BN TALE B2M-)  F1ET A= Y HeK -
293 TR (A PR AWT B2M+) 55 T8RN 2 T-IFN- v , JRJ5 40 B LA I EB2MAHOAS L (1) &
B BT, FLR IR T IFN- v FHSR A B A MY 2 (8] (1) B2MATOAS 12 PR 1) 3R 1A 7K P 1) 435 A
A, o A5 FH VR B ML A ik i A R L ¥4 25 1 (Hypoxanthine Phosphoribosyltansferase 1,
HPRT1) F&= A 1 R IEANE bR UEALY) (normaliser) (n=23; g X /R N FEE ES.EM.) H. R
AbEE (A2 BE) BRIFN- v AbH JE 4K (47 ) B 48 R HEK - 29 3 THE AR il AR R M it =0 4l Bl R A 1 . 3
F387RMFT B2M.

[0205] P14

[0206]  B2fuiEkdE 1 (B2M) JTER 5 25 R 1) 5 38 R WAL i A %

[0207]  A. F %% —E TALE : ATRZH & ) BURL 4% JL T HEK - 293 T4 g () AQ R 1 i N 4B B R A3
P, DA K T 5 5 X0 B 14 AR SO0 2 ) 1 4 B P 200 P 2 3 SRS o B G A A B PR 40 . (TS0 7 7
K)) Ak B (A) BT ER 40 (RS 35 B 77 8]) ZERNA Pol 1[I 474 77 34T (I ChIPy 47 « B 5 I
BIR T AN T qPCRIN A8 25 5 3k [N 3 SR AR A7 . (TSS s BEE +1) BIFE B, % T4 N FIRNA
Pol TTHIE & 2 (n=3; B Fm N T HMH +S.E.M.) o B30 75 55 5 A AAVS 15 [ J82 FH/ERNA
Pol TT & SE A BH M XT R (PC) , T 3T ER 1Y CCR5 I [A FH A BH 14 5 i (NC) o C . AR AR ER ) (UT) FIYTER
P4 HB2M CpG &y I AR BR A Eh 70 B - Tt 1 2RI TSSHAN = FPTALE : ATR (D; L;K) &5 &
AL AR B D BT B, B OR 1T AZAKNEE S5 557 R B2MPH ME 4T A 1 43 b (n=3; B gl %
INNEME £ S EM) E . T0HE - B2MA PR J32 1 7 2 11 o 122 22 TR A2 P 1T CpG 5% A 7 20 R 2% £ o )i
B E5 B, FL R IR T IUER 20 i R o A B A 2 i 2 1] g 2 DR A 3 TR 2R T K T I 1 AR
1o LA CHAE = 371 FE R B HE R E 43 BT 2 A1 o AT F-HPRT AR v A4 A5 o 3 IR (1) AR G R TE 7K T
I HZRIR A FN T AR A BRI 40 (R ) 15 5084k

[0208] |15

[0209]  B2-fE & (B2M) [ PUERTE 73 —Fh N 4L R b 2 R0

[0210]  A. F-F7EB2MJE 745 il T 48 A\ tdTomat o L K] i) T CRISPR/ Cas 9 3 [F 4 7]
SR (1o 2 (A o L BRI ) 2 B AN JEK - 56241 M A R e s A iR s B (o Bl
AT B.EHTE, H R T AE R T H 2 LS 2B 30 RB2MUTER 23R (RldtTomato[Y]
PEAIR) (n=1) , BT JTURE G b 4 45 0 A 80 (WT) B85 R - A0 A (40 28502 3, 10 48 5 [ 52 T-TALE
[IATR.C. B, H o 7 RS 4E 5E (19 3£ T-CRISPR/dCas R ATR KT Ji b L 28 FL KK - 56 24 o (1]
B2MPTER 1 50 7327 (PLdtTomato B M AU % M &) (n=1) .D. X} N F &I M 17 X
IR AR A7 (1) FH 9w — HE TALE : ATRZH & 1 R 417 556 (FImRNAR % J5 43 3 1 td Toma to BH 14
Y (o B A S E) ; (11) FgmiddCas9: Tet L) k5 4w idB2M gRNAK ok — o #4 Yt
sk E Q) gl ZEnEERASE) =1 .

[0211] K16
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[0212]  B2-fBEREE 1 (B2M) YL ERTE FRAR TR XL 40 B 2 21

[0213]  A.SEEG TAERAI R ZE BB, HEI/R 7 HYmtS 3 T TALER) = EATRATmRNAFE %¢ £L,
()N TRk 2 P B2MUTLBR () Bh J72% (n=1) .C. AL 3 J5 14K 6 5E 16 TUbR 1% 200 o e A (1 AR 2 1tk
NI S R AR E T T 4R AR 4 LG AB2M MFT .

[0214] K17

[0215]  BA—ATREE A A7 s 5 T F 2L T-CasOf AL T TALERI ATR I 35 1 P 95038 IR A 23800t
BRAEA R

[0216] A THiHB - B2MEEH 1) 7 B ], FLAB 7 1 438 FH T 308 1) 122 25 [ 11 CpG I 1 g RNA ) ALK £
B GREE L) JEH . K, H SR T 7EK562B2M tdTomatodi 745 41 i &+ & T-CRISPR/
dCas9FTATR FURLFE 28 L J5 18 R I B2MPTER 5% (LA tdTomatofH M4 %6 11 5) (n=1) .B.
Fo: T TALEFJATRYEDNA LI 45 A R BB AR K EAEFR Fa i T R IR 4, oA = FpoAN ]
DNAZE A 38, 201 22835 78 B RO B2 A8 B 5k 6 -RDV) Hh I B Al 45 = Bl R 250
B o 1% 5 T R 22 T = FhAS[EIRDV % [ 255 £ A5 AS 8] 2808 38, 1) 2% 42k, W& 13A
FEARR AN BB, 2B 9018 € 15 T TALERTATRZ & 1 J0kL 4 Y i)
tdTomatoff AR B 20 b (n=3; B L m N T £S.EM.) .

[0217] IE] 18
[0218]  SAHE ] FJ DNMT 3L I B By a8 e 38 - 46 e 17 M v ek 4 Jfu 1 284 v 2 -F-DNMT 3A+KRABH)
ATRIUTER XK

[0219] A EHAFE, HE/R T HYmbDTE € 12 T te tRIGATRI AR SR g S [P mRNAFL G2 J5 27 K
(BRI EL ZH L RELY - Te tOTHR 45 40 il 22 (19 e GFPYTLER (1) T 43 LE. , BT IR mRNA 5 8L A H te tR: D3L
ol oA ) [ 45 K DNMT L4 A9mRNA — A2 3 3% (n=2; BIE R - N T8 = VUl . B. B2V K i
MR EE, B2 T 183 T TALERIATRIG 45 & 07 5 DA R RN HES o VR B, SRR ] DL
B — XTI T TALERJATRES & o AL, X TN BEH , AT DL A 46 25033 R AH S I o 451 2, ot T
FEERL, 47 S AT DA H 28 F-KRABIFJATRES & , Az s B AT LA HH 22 T DNMT3ARIATREE &, Bl R 2
TR C. FHYmAt 16 52 1Y 25 T TALERATRNS (BB 1 aliAHe2 , 7R 1 AR 5 Fil ] B P AR X 45
I FE) 1 ks s Y J5 21 7% , HEK - 293 T4 i 1 BMITT R 1 48 36 M 3 =04l B AR AR, Bir i Sk B
ik (B BEAT) 805 AR FIDNMT3LA A id 2% UREAT) 0. B F KL HEI/R T HYmidie e
() 3T dCas 9 ATR FI 5 BE gRNAF FURE (& 1 3EHH i 1 AR L) 5 L J5 45K I HEK - 293 T2 ifd
(RIB2MPTTER I 15 43 G, ik 5ok B ph 5 55 dCas9 : DILER A H i) ft) 4> K- DNMT L4 i Ji b — 328
% (=3 HIELX RN FHMELS.EM) .

[0220] [¥19

[0221]  DNMT3B¥) 1 £% 2R i& BN 1 Ao v 40 i R v = B ATRZH & B U BR R, T AR B 1) 1
DNMT 3B R I 212 5 RoHE v 1 4 g 55 284 DNMT3A+KRABZH & I T BR 2 %

[0222] A, HT7E 2 PO F it FH JG 25 A1 R 18 Cas9 () B T 3RK BB gRNA () 11
2905 B BRI 7~ B B X 7155 T AR SR MR A M AR 234 - 1) FHIEI5AHR H R 11895 25
BRI TG, SR )G 710 B2 eGFPER AL I 3 4l 2 (1) e GFPRH K - 56 2411 i (/e &) < 11) F4mAdnl 5
FCas9MILVAI H4mSDNMT3B- gRNAFLVEL F 5k H (1) M4 & (A LNGFRAAE JG — LV &%
SHIbREY) ;s REED FE ARG A R B T 2 R TR LIS CasORIEH WA
P YR PEDNMT3BIE K] (1) 4 fid FP 51 s i11) FZRMIS XN E tetR:K+tetR:D3A (F5 L) Bk = HF tetR:K+
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tetR:D3A+tetR:D3L (f5 F K ATRA A B SHATH ZFFLERIRE (1) fI4ifE.c. B E,
H PR T CRISPR/ 5 5: 78 Cas9 2 45 18t A& i FRDNMT3BEE (K J5 45 19K e GFPYTER 41 B 1 B /3L (n
=1) JEt T1 5 A LNGFRBH M (B A5 DNMT 3B IR ) 4 i s £1. 2% %) A9 14 40 Al (B 2 YK - 56 24
s 545 TE) M DTBRRCR IR X 247 . D By I, B IR T 4aht 48 2 1 25 T te tRIJATRIF
mRNA%E G4 J5 55 27 R BRSO 2 4 B A Te t 074 5 4L R ) VT BR %2 (eGFPIIME AL %) , Firidk
mRNA BAN 5 G B A BEE [ ) BT A RUDNMT 3B 1 R mRNA— 3 i CBUHE S 7 W R IR SE B 1) 1
PIHE) -

[0223] K20

[0224] 340N AU 2 AT () 7 R WAL TR (f N T s FH A4 (ATR) H45) -

[0225]  A.BZHAHRE 8/ 3 195 1 1A (BCL11A) A 7R 2 B (Ze ), 5 358 70 3% 35 IR 1) 195
SRR R LRAE R B 1 PR A e o R i, AR SR A A7 . G KT R 2
JA BT/ 3G 58 X 38, Pk e s i A s B A FECpGakEE R /NIEH BRI 4R AN [ CpG
Ey I, UL AT R R R 1 (L8 TR R s ok T ST R B NS 7
PN ) 2 AT AR 1 R PR i 1 2Rk O T FE A R R B AL SRR R B 0R T DhRE R A, AR SR R
() 58 = AN AP T N R 8 24 E S AL K S BCLT TARL s B2 td Toma t o35 3L K] . 47 1R 2
7~ 1 tdToma toSH 14 40 A 73 146 f B s bk O 240 P A5 4 A ) A SR AL B BT I, LB 7 s
7€ H) % T dCasOHIATRAIAE 1) BCL1 LAF) £ 7€ CpG ! F AH N gRNA 47 (BT, 1535 CpGLO5 Y 11 7+
gRNA; £1 %5 CpG3 11 8 FigRNA ; £ XF CpG381H 9FligRNA ; £ X CpG1 15[ L0FhgRNA) % 4% J5 32K )
tdTomatoIPEAM H 73t (n=3; B E /R N-FIIME £S . EM.) A K FE (1) 40 i 5l 5o 1)
gRNAG FHHal F B ) B T~ dCas ORT ATR % S 1) 4 g FHAE XS B . C K td Toma tok 5 4 i 2 H
BAOph R XY R B = 2H A R gD 3 T dCas O ATRIK) JBURL A1 FH FH T 1 5] CpG 38111 9 Fh g RNAFK &
FEPIH FORL S B%F B T2 53 CpG - 31 SFPgRNAR & FE1F) Jookr 3L 4% e o 75 4% e Jm 2 8 &0t
B, R E T B RE =3 HHE R N IE £S.EM.) D T8 : #8 I BCL11A /S 3))
T XIAICpG31 (K E) 8iCpG31 (f5 L) [ FE T TALERATRIK) 45 & 7 s S FLAEDNA _E ) AR 45
E A (+48 7R~ Watson®E, 1 - FR7nCrickBE) )~ B K o 55 : dToma tofk 15 4H M 2 FH SR ) 2
TS TALE : KRABFR R % G , 5k 35 F 9 T TALERY = EEATRAY 48 2 21 & 5 %, UL B 77 B 1) x Bl A
10 ULERBCR R 5 Fyd Tomato B M40 B 1 7 bb o 76 BRI EL G Je 18 R BEAT /AT (n=3; Bidli &
NNFEIME ES.EM.) T : T4 & (alpha.betaflomega) 32441 (IFNAR1) K # /R &K .
SR ENETR H R B A BT/ 9 T X 3K P B CpG iy (FE/RCpGRR I H) KR : B
K, HBoR T 78 a5 X TFNARLCpG &5 ) 13 Fh gRNAG 4 0 FdCas9 : K+dCas9: D3A+
dCas9:D3L ATRI®) BURLFL % FLIG A (AR BE S5 187K%) 5 AR Kb B 1) 4 i 1] () TFNAR 12 R ) 2
IE IR A5 BB A o AE T DNMT 17 3R b A A0 TENAR 1228 [R] ) AR X 08 /K7 5 37 AR
TR A FEYHN (R UEYD) A B384 (n=1) JF. THER : M8 P B2 4B K BRI T-A (VEGFA) 2[R ) 7
B R EAER BRI B 8T/ 58 7 X 3 _E I CpG &y (FR/RCpGRREEM A H) i : &
B, SR T E s XTVEGFA CpG & (1) 3 M gRNAK & H- ¥ 0 _FdCas9:K+dCas9: D3A+
dCas9:D3L ATRIA KL EE 28 FLAY 400 (AL B 5 14K) FOA AL BRI 21 i 2 18] ) VEGF A& [X] 1) 32
BRI S B AL o A6 T DNMT 1 2 38 Fr 1 AL VEGE AZE: [R] ¥ A0 X 3K 7K 7, I B3R IR N A
X FARACER A0 (YD) AR ECE (n=1) .

[0226] R BEHVER
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[0227]  FLAERe a1 A PR i 12 5] 7~ e85k A 5 Y ) % A0 B A ALE AN S it 7 5%

[0228]  BRAE A 4878, A W B0 S K A6 FH A8 AR Q5T 5 8 R N B3 8 7038 LN I 4k
PG T A AR AN G 5 S R RRBOR o AR ST AR SR R o 2 LA
fiSambrook,J.,Fritsch,E.F.,and Maniatis,T. (1989)Molecular Cloning:A
Laboratory Manual,2nd Edition,Cold Spring Harbor Laboratory Press;Ausubel,
F.M.et al. (1995 & #3#8 %)) Current Protocols in Molecular Biology, :9%& . 5513%
FE16% , John Wiley&Sons;Roe,B.,Crabtree,].,and Kahn,A. (1996) DNA Isolation
and Sequencing:Essential Techniques,John Wiley&Sons;Polak,J.M.,and McGee,]J.0’

D. (1990) In Situ Hybridization:Principles and Practice,Oxford University
Press;Gait,M.J. (1984) 0Oligonucleotide Synthesis:A Practical Approach,IRL
Press; VL fLilley,D.M.,and Dahlberg,J.E. (1992) Methods in Enzymology:DNA
Structures Part A:Synthesis and Physical Analysis of DNA,Academic Press.iXi&
T SO i AR R 5] IR AT .

[0229]  fE—7J5H, AR BAERME 1B & A EE 2 Fhiz 5 (a) « (b) 2 (c) 2 A9 N e S BH 4
Y (ATR) B g S FLIK 2 A% H R IR 77 i«

[0230]  (a) B0 W #4112 2 KRABI L [H] YA X DNALE &35 [P ATR 5

[0231]  (b) £ % AT #8134 42 25 DNMT3A . DNMT3BEEDNMT 1 35 5 1L [F] Y # i DNA 45 45 45k O ATR 5
Gl

[0232]  (c) f & W] #8442 25 DNMT 3L Bl e 5] Y 0 I DNAZE A 38R I ATR,

[0233] M = /DFFRATRIE A AFH (@) « (b) B () 4.

[0234] AW  ih GlanmT LR & (BanZs A &) , e &k E (a) « (b) 8E () 41
Ry P BE 2 FRATRER G5 L1 2 A% 7L - () A0 75 PT45 /i 1 2 KRABIK B L[] Y54 (1 DNA
ZELIFIATR 3 (b) 45 AT 454 2 52 2 DNMT3A . DNMT3BEDNMT 135 5 . [ Y5 420 iU DNASE 45 358 14
ATR; AT (c) A0 25 AT #2432 52 28 DNMT LIl He [F] YR ) IR DNAZE 5 S5 T ATR , e rpr 22 /b P APATR e
HAERIZH (@) « () 8% () o 83, 77 i vl LU i anial s &, He &k (@)  (b) 88 () HE M
FhEl 5 2 FPATRECZw 65 L (1) 2 A2 IR B 71« (a) L5 m #5442 2 KRABIS 5 3L [R] YR 4 1)
DNAZE SR IATR s (b) /60,5 W] #5442 25 DNMT3A . DNMT3BEE DNMT 1458, 55, L [5] 5 477 £ DNA L &5 3%
RIATR s F1 (c) B 55 AT #4243 22 DNMT 3Lask sl . [ Y40 I DNAZS &5 S ATR , o rpr 2 /D B APATR
1% F AF A (@) « (b) B (c) , AR AT, 045 1 7 2200 52 13 [m] I L e 53 0 T it FH i) 571
() U

[0235] A T s 4l Rl -1~ (ATR) S A FH Al 8 R DR e S ) A FH 7 o ATR AT DA i AT 454
HEREE AN (B ATKRABI . DNMT3A . DNMT3Bak DNMT 145 5k DNMT 3138 5 L [ Y 4) (I DNALE &
I AH R K o DNASS S I RE 8 EATR 5% S8 X IR Fr 91 45 &, JF HT DA TAZ A 5 BA
SEEIRPEOIRZIR T N o 380835k n] DL A S I 22 (R 2 s A BELF i f A v v . B0/ T 4
RONEIBAT LK 40 A 53 0 A B 7055 4 31 FERE DR, T 3 00 2 DR S PRI BEL A1)

[0236] itk “TYHRAR B, 8024 AR, 44N 4 LA AT 5 36 b A 2 L 51
FCIAE (194 £rDNA. 4 I 758 M A0 7 555 5% 410 10 PR 1 7 SR B 26— 2.
DNA £ BT D5 2S5 2 19101 DD P A 26 1 P 2 R 2 0 77 v R AR
FIE A5 fn e e it 2 2 IR 42 Sk L R 21 o AR Sts Hh O N ) o 22 IR 6 0 8 18 07V
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BLFEALF FDCTE S 2L E 718 (B anfs AL 7 S8 BEF)) o Dtade b, ATRIR DNAZE & 5 RH R0 2K
(151 K RABHK, - DNMT3A . DNMT3BEK DNMT 135 5% DNMT 3 L3 5% 3L 5] Y5 4%0) TE b4 85 11

[0237] Wi

[0238]  OR¥E “WONII” N FE A 4B ATRI N ik 3843 , FLHRAOGH I R iy e BR 0, 457 dan e et
fHEALDNABR e €8 )57 _F 11 SR (51 G DNAF HR 284k) , B3 o AN 40 P P S5 A4 /B 771, 3 2
S DRI S ) 06

[0239] Y FEX PP 5t T Y PR v 4a BAA P DI Re BATRER 73 o BT L2 MR AR EE
JoR 53 S ) R 8 (B ek 3 BRFE BT DL e A K RARER R T 2, 2KEH
JR BN D AE F B O DL VR SORE3 o ER U, 464, “KRABIR” 2 40 2 0 & B AT KRABIK I BE 1 &
FEIR T HIHIATRER 7 -

[0240] =5 N M4 %7 (ERV;Feschotte,C.et al. (2012)
Nat.Rev.Genet.13:283-96;Leung,D.C.et al. (2012) Trends Biochem.Sci.37:127-33) I
Jeft Jii R (chromatin remodeling enzyme) RJ LR MLIE A T 7E 4% B H R FH A ) 28504
o

[0241] & HEFEEHEKKriuppel fH5< & (KRAB-ZFP;Huntley,S.et al. (2006) Genome
Res.16:669-77) [ X I LE A U 14 100 57 S5 s 3 10 A v b B A Y o I M8 S [R) 13 i FLZFP
DNASE & 38045 & 4 S PEERV R 71, [ B AT L OR <7 BOKRABIS 57 SEKRABAH G 2L 1 (KAP1) o 4k
1M, KAP 145 & 72 HE Joy &5 7% B B #1044 G 0 51 (1) R B R 4% (Iyengar,S.et al. (2011)
J.Biol.Chem.286:26267-76) .

[0242] ZE ARG R B v, C© AIKAP1 3245 T SETI8 4> X 1 (SET domain bifurcated 1,
SETDB1) , — 2 8 [ H 3L 36 R ity , LT AR 4H Hr T H3 M & IR - 9 — W B4k A = FE 4k (3 o
H3K9me 2 MIH3K9me3) , BIJ 15 5% s FHL 40V AR 5C 1 W A4 2 R o [N KAP 145 & e et il i 5
lalpha (HP1a) , F 2 HXH3K9me 2 FIH3K9me 342 i€ A0 &5 FAKAPIH &4 KAPLI& W] L) 5 L&
AR FE R0 ) W8 A% 2 TR L IR (silencer) , Qid sk B 25 40 2 T H3H6 0 R - 4 FF S A0 40 il
S R e S A I 2EEF 1 (Iysine-specific histone demethylase 1,LSD1),
DL K INZHL B 1 Bk 25 B 2E ) A% /MR BB 38 R 2, B 52 5 9) (nucleosome remodelling and
deacetylase complex,NURD) M EAFH . /5 , & AKAPII & G WAH B T 5 A i CpG Az s kb
) A s g B LAk B ML DNA FH 3R #4325 3A (de novo DNA methyltransferase 3A,DNMT3A)
(Jones,P.A. (2012) Nat.Rev.Genet.13:484-92) . iX 645 —#cHern | NI AY , Fob A
NHIT AR RE R, KAP1 A2 443 o 41 2K 13 18 111 g ANDNA B 646 16 B[] /8 FH SR B ARERVITTER - SR )i
TERE NG » 2 BT E R XTERVFKRAB - ZFPHE [ (1) DNA H B0 3 55 %E (Reik,W. (2007) Nature
447:425-32) , Lo B3 28 22 73 SRR AR 53 A A5 B 18 A% , T AN 75 2L 22 R TAERVAY 57 1 KRAB-
ZFP. S5 HGT A M AH 2 , KAP1 R & WIA e 075 S AR 40 g A [ DNA R B4k, R BEPTARH3K9 H
Bl AR, B 2H 2R AR 0 76 AN 9 KRAB - ZEP 7E B 58 A7 i kb 7 22y A T 15 8 B 4 +¢
(Hathaway,N.A.et al. (2012)Cell 149:1447-60) .

[0243]  [Rluth, %5 B T A 40 i o ATRIV Bk INF 3% 38 1 R Mgt A% V2 97 77 7%, FUJHKRAB - ZFP/
KAP AL I 7 5 0R I A Thie » 5 — 77 1, AT 178 FE I 12 1) 56 W Sfe 1L 2% 7 o b e 1)
ATR : — Fh 2 T iNKRABIE, , 76 W JiG 28 i -P ERV Ak 7 A8 (1) 28 WAL 2R 16 1) 51 & 771, T 9 —
BT AnDNMT3A , I R () S 24 85 (Final lock) o X 77 v AT LA 0 78 T 106 45 1 0 35k ]
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b E RIS LERH A Y BUIRAS , BT IR BH 4L 4 BRI A FE N HT IR i AEERV B ST, SR 5 B %
W LB K B T A AR A%

[0244] A<k BH I ATR AT A5 46 2 KRABIS, . KRAB - ZFP AR [ 5% J Hh £ 001 %% FHKRABA, - 451
AR B BATRTT DAL 2 N L6 5 [ 10fKRABIR, (ZNF10;Szulc,J.et al. (2006) Nat.Methods
3:109-16) :

[0245]  ALSPQHSAVTQGSIIKNKEGMDAKSLTAWSRTLVTFKDVFVDETREEWKLLDTAQQIVYRNVMLENYKN
LVSLGYQLTKPDVILRLEKGEEPWLVERE THQETHPDSETAFEIKSSV

[0246]  (SEQ ID NO:1)

[0247]  J&& T T A K B IKRABIR ) it — 545 1 045

[0248]  ITLEDVAVDFTWEEWQLLGAAQKDLYRDVMLENYSNLVAVGYQASKPDALFKLEQGEQLWT IEDGIHSG
ACS

[0249]  (ZNF350% H JKRABIE ; SEQ ID NO:2)

[0250]  VMFEEVSVCETSEEWACLGPIQRALYWDVMLENYGNVTSLEWETMTENEEVTSKPSSSQRADSHKGTSK
RLQG

[0251]  (ZNF1974 H HIKRABI ; SEQ ID NO:3)

[0252]  VSFKDVAVDETQEEWQQLDPDEKITYRDVMLENYSHLVSVGYDTTKPNVI IKLEQGEEPWIMGGEFPCQ
HSP

[0253]  (RBAKH: FH HUKRABI ; SEQ 1D NO:4)

[0254]  VKIEDMAVSLILEEWGCQNLARRNLSRDNRQENYGSAFPQGGENRNENEESTSKAETSEDSASRGETTG
RSQKE

[0255]  (ZKSCAN1%5 H JKRABIH; SEQ 1D NO:5)

[0256]  LTFKDVFVDETLEEWQQLDSAQKNLYRDVMLENYSHLVSVGYLVAKPDVIFRLGPGEESWMADGGTPVR
TCA

[0257]  (KRBOX44& I KRABIE ; SEQ ID NO:6)

[0258]  VTFEDVTLGETPEEWGLLDLKQKSLYREVMLENYRNLVSVEHQLSKPDVVSQLEEAEDFWPVERGIPQD
TIP

[0259]  (ZNF274#5 H HIKRABIE ; SEQ ID NO:7)

[0260] A% BHRIATR AT LAfF) G A0 5 ADNAFH EL 5% 7% i 3A (DNMT3A; Law, J. A et al. (2010)
Nat.ReV.Genet.11:204-20) H38, DLide fbe A3 5140, A< BH I ATR AT LA 5 72 471 -

[0261]  TYGLLRRREDWPSRLQMFFANNHDQEFDPPKVYPPVPAEKRKPIRVLSLFDGIATGLLVLKDLGIQVDR
YTASEVCEDSITVGMVRHQGK IMYVGDVRSVTQKHIQEWGPFDLVIGGSPCNDLSIVNPARKGLYEGTGRLFFEFYR
LLHDARPKEGDDRPFFWLFENVVAMGVSDKRD I SRFLESNPVMIDAKEVSAAHRARYFWGNLPGMNRPLASTVNDKL
ELQECLEHGRIAKFSKVRTITTRSNSIKQGKDQHFPVFMNEKEDILWCTEMERVEGEPVHY TDVSNMSRLARQRLLG
RSWSVPVIRHLFAPLKEYFACV

[0262]  (SEQ ID NO:8)

[0263]  DNAHH EE#:F5EG3BAN1 (DNMT3BAIDNMT 1) (5DNMT3AZEALL) 9, 471 57 DNA B Ak ) P AR
AIAERF , 3 H AW DUAE AR BB ATRASE FH o 1 4, A BRI ATR o] DAL AT A7) 7 571 <

[0264]  CHGVLRRRKDWNVRLQAFFTSDTGLEYEAPKLYPATPAARRRPIRVLSLFDGIATGYLVLKELGIKVGK
YVASEVCEESIAVGTVKHEGNIKYVNDVRNITKKNIEEWGPFDLV IGGSPCNDLSNVNPARKGLYEGTGRLFFEFYH
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LLNYSRPKEGDDRPFFWMFENVVAMKVGDKRDISRELECNPVMIDATKVSAAHRARYFWGNLPGMNRPV I ASKNDKL
ELQDCLEYNRIAKLKKVQTITTKSNS TKQGKNQLFPVVMNGKEDVLWCTELER IFGFPVHY TDVSNMGRGARQKLLG
RSWSVPVIRHLFAPLKDYFACE

[0265]  (ADNMT3Bff#4t.38; SEQ ID NO:9)

[0266]  MVAELISEEDLEFMKGDTRHLNGEEDAGGREDSILVNGACSDQSSDSPPILEAIRTPEIRGRRSSSRLS
KREVSSLLSYTQDLTGDGDGEDGDGSDTPYMPKLFRETRTRSESPAVRTRNNNSVSSRERHRPSPRSTRGRQGRNHV
DESPVEFPATRSLRRRATASAGTPWPSPPSSYLTIDLTDDTEDTHGTPQSSSTPYARLAQDSQQGGMESPQVEADSG
DGDSSEYQDGKEFGIGDLVWGK IKGFSWWPAMVVSWKATSKRQAMSGMRWVQWFGDGKFSEVSADKLVALGLFSQHF
NLATFNKLVSYRKAMYHALEKARVRAGKTFPSSPGDSLEDQLKPMLEWAHGGFKPTGIEGLKPNNTQPENKTRRRTA
DDSATSDYCPAPKRLKTNCYNNGKDRGDEDQSREQMASDVANNKSSLEDGCLSCGRKNPVSFHPLFEGGLCQTCRDR
FLELFYMYDDDGYQSYCTVCCEGRELLLCSNTSCCRCFCVECLEVLVGTGTAAEAKLQEPWSCYMCLPQRCHGVLRR
RKDWNVRLQAFFTSDTGLEYEAPKLYPATPAARRRPIRVLSLFDGIATGYLVLKELGIKVGKYVASEVCEESTAVGT
VKHEGNIKYVNDVRNITKKNIEEWGPFDLYV IGGSPCNDLSNVNPARKGLYEGTGRLFFEFYHLLNYSRPKEGDDRPF
FWMFENVVAMKVGDKRDISREFLECNPVMIDATKVSAAHRARYFWGNLPGMNRPV I ASKNDKLELQDCLEYNRTAKLK
KVQTITTKSNSIKQGKNQLFPVVMNGKEDVLWCTELERIFGFPVHY TDVSNMGRGARQKLLGRSWSVPV IRHLFAPL
KDYFACE

[0267]  (DNMT3B:SEQ ID NO:36)

[0268]  LRTLDVFSGCGGLSEGFHQAGISDTLWAIEMWDPAAQAFRLNNPGSTVFTEDCNILLKLVMAGETTNSR
GQRLPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNSLVVSFLSYCDYYRPRFFLLENVRNFVSFKRSMVLKLTL
RCLVRMGYQCTFGVLQAGQYGVAQTRRRAT ILAAAPGEKLPLFPEPLHVFAPRACQLSVVVDDKKFVSNITRLSSGP
FRTITVRDTMSDLPEVRNGASALETSYNGEPQSWFQRQLRGAQYQPTLRDHICKDMSALVAARMRHIPLAPGSDWRD
LPNIEVRLSDGTMARKLRY THHDRKNGRSSSGALRGVCSCVEAGKACDPAARQFNTL I PWCLPHTGNRHNHWAGLYG
RLEWDGEFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTYRLFGNTLDKHRQVGNAVPPPLAKATGLET
KLCMLAKARESASAKTKEEEAAKD

[0269]1  (ADNMT1ff#E4LI ; SEQ 1D NO:10)

[0270] iji@ﬁE@ATR_TElﬁmﬁDfQA>DNA(B@Wﬁmf'5)—q3;§$§i2@§3'$¥(DNA(Cytosine-5)-
methyltransferase 3-1ike,DNMT3L) , —FhICfEALyE 1HEDNAF FLE6 R 1 , Hoim L o5 & A 1L
AL DNMT3A o 51 40 , A% BRI ATR AT LA 75 5 %71 -

[0271]  MAATIPALDPEAEPSMDVILVGSSELSSSVSPGTGRDLIAYEVKANQRNIEDICICCGSLQVHTQHPLFE
GGICAPCKDKFLDALFLYDDDGYQSYCSICCSGETLLICGNPDCTRCYCFECVDSLVGPGTSGKVHAMSNWVCYLCL
PSSRSGLLQRRRKWRSQLKAFYDRESENPLEMFETVPVWRRQPVRVLSLFEDTKKELTSLGFLESGSDPGQLKHVVD
VTIDTVRKDVEEWGPFDLVYGATPPLGHTCDRPPSWYLFQFHRLLQYARPKPGSPRPFFWMFVDNLVLNKEDLDVASR
FLEMEPVTIPDVHGGSLQNAVRVWSNIPATRSRHWALVSEEELSLLAQNKQSSKLAAKWPTKLVKNCFLPLREYFKY
FSTELTSSL

[0272]  (SEQ ID NO:11)

[0273] K% BHIATRE] LA s 2 SETDB LI o 461 41 , A 2% BH (R ATR AT LA 6 AT 4] 5 %71 «
[0274]  MSSLPGCIGLDAATATVESEETAELQQAVVEELGISMEELRHF IDEELEKMDCVQQRKKQLAELETWVI
QKESEVAHVDQLFDDASRAVTNCESLVKDFYSKLGLQYRDSSSEDESSRPTET IEIPDEDDDVLSIDSGDAGSRTPK
DQKLREAMAALRKSAQDVQKFMDAVNKKSSSQDLHKGTLSQMSGELSKDGDLIVSMRILGKKRTKTWHKGTLIATIQT
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VGPGKKYKVKFDNKGKSLLSGNHTAYDYHPPADKLYVGSRVVAKYKDGNQVWLYAGIVAETPNVKNKLRFLIFFDDG
YASYVTQSELYPICRPLKKTWEDIEDISCRDFIEEYVTAYPNRPMVLLKSGQL IKTEWEGTWWKSRVEEVDGSLVRI
LFLDDKRCEWIYRGSTRLEPMFSMKTSSASALEKKQGQLRTRPNMGAVRSKGPVVQYTQDLTGTGTQFKPVEPPQPT
APPAPPFPPAPPLSPQAGDSDLESQLAQSRKQVAKKSTSFRPGSVGSGHSSPTSPALSENVSGGKPGINQTYRSPLG
STASAPAPSALPAPPAPPVFHGMLERAPAEPSYRAPMEKLFYLPHVCSYTCLSRVRPMRNEQYRGKNPLLVPLLYDF
RRMTARRRVNRKMGFHVIYKTPCGLCLRTMQETERYLFETGCDFLFLEMECLDPYVLVDRKFQPYKPFYYILDITYG
KEDVPLSCVNEIDTTPPPQVAYSKERTPGKGVF INTGPEFLVGCDCKDGCRDKSKCACHQLTIQATACTPGGQINPN
SGYQYKRLEECLPTGVYECNKRCKCDPNMCTNRLVQHGLQVRLQLFKTQNKGWGIRCLDDIAKGSFVCIYAGKILTD
DFADKEGLEMGDEYFANLDHIESVENFKEGYESDAPCSSDSSGVDLKDQEDGNSGTEDPEESNDDSSDDNFCKDEDF
STSSVWRSYATRRQTRGQKENGLSETTSKDSHPPDLGPPHIPVPPSTPVGGCNPPSSEETPKNKVASWLSCNSVSEG
GFADSDSHSSFKTNEGGEGRAGGSRMEAEKASTSGLGIKDEGDIKQAKKEDTDDRNKMSVVTESSRNYGYNPSPVKP
EGLRRPPSKTSMHQSRRLMASAQSNPDDVLTLSSSTESEGESGTSRKPTAGQTSATAVDSDDIQTISSGSEGDDFED
KKNMTGPMKRQVAVKSTRGFALKSTHGTATKSTNMASVDKGESAPVRKNTRQFYDGEESCY T TDAKLEGNLGRYLNH
SCSPNLFVQNVFVDTHDLRFPWVAFFASKRIRAGTELTWDYNYEVGSVEGKELLCCCGATECRGRLL

[0275]  (SEQ ID NO:12)

[0276]  VGCDCKDGCRDKSKCACHQLTIQATACTPGGQINPNSGYQYKRLEECLPTGVYECNKRCKCDPNMCTNR
LVQHGLQVRLQLFKTQNKGWGIRCLDDIAKGSFVCIYAGKILTDDFADKEGLEMGDEYFANLDHIESVENFKEGYES
DAPCSSDSSGVDLKDQEDGNSGTEDPEESNDDSSDDNFCKDEDFSTSSVWRSYATRRQTRGQKENGLSETTSKDSHP
PDLGPPHIPVPPSIPVGGCNPPSSEETPKNKVASWLSCNSVSEGGFADSDSHSSFKTNEGGEGRAGGSRMEAEKAST
SGLGIKDEGDIKQAKKEDTDDRNKMSVVTESSRNYGYNPSPVKPEGLRRPPSKTSMHQSRRLMASAQSNPDDVLTLS
SSTESEGESGTSRKPTAGQTSATAVDSDDIQTISSGSEGDDFEDKKNMTGPMKRQVAVKSTRGFALKSTHGIATKST
NMASVDKGESAPVRKNTRQFYDGEESCY T TDAKLEGNLGRYLNHSCSPNLEVQNVEVDTHDLRFPWVAFFASKRIRA
GTELTWDYNYEVGSVEGKELLCCCGATECRGRLL

[0277]  (A\SETDBL{1Jf#4k 35 ; SEQ TD NO:13)

[0278] A% HBHMIATRET LI U140 24 5SEQ ID NO:1.2.3.4.5.6.7.8.9.10. 11128513 A4
50% .60% .70% +80% 90% .95 % .99 % 5100 % [&] — P () S Kol /5 7)), o BT ik s L 8
FIFEA FAREE HSEQ ID NO:1.2.3.4.5.6.7.8.9.10.11. 128137~ 85 (3 SR G R AR THRE
[0279] AU BHEATR AT LAt e AL 5 A R 7 H1 1) 2 4% 1 IR i , BT iR A% 8 17 51 2 i SEQ
ID NO:1.2.3.4.5.6.7-8.9.10-11. 12,8138 F )i, B{5SEQ ID NO:1.2.3.4.5.6.7.8.
9.10.11.128¢13 EAH50% .60% .70% 80% 90% .95% 99 % 8100 % IR [F — A A
i, Horp R S R R T A A AR B FHSEQ ID NO:1.2.3.4.5.6.7.8.9.10.11. 128513/~
)8 R R AR DIRE -

[0280] A EHIATRAT LA i & 5SEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.128%13 A4
F/150%.60% .70% 80% .90% +95% 99 % B 100 % [A] — P & L R 7 41 , Hevh ik & 2
R 7 5 Fe A AR B HISEQ 1D NO:1.2.3.4.5.6.7.8.9.10.11. 128137 8 [ BRI K AR
BP) 1

[0281] A BHEJATR AT LAt B AL S A IR 7 H1 1) 2 4% 1 IR b, Fir iR A% 8 17 51) 2 i SEQ
ID NO:1.2.3.4.5.6.7-8.9.10.11. 12,8138 F )i, BE5SEQ 1D NO:1.2.3.4.5.6.7.8.
9.10.11.128¢13 B A % /150% .60% 70% +80% 90 % 95 % .99 % Bk 100 % 2 = fz [7] — M )
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EE R, Hh iR S B E 53 A FARE SEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.128513
s B 8 B R AR ThRE .

[0282]  DNAZE &4k

[0283] A& HHIJATRAL & DNALE &35k , TR DNALE S48 45 & 45 e A% . 17 51) A8 ATR A 1% 4k 51
F] &2 2 A% IR (19 an 41 B 2 R 240) A () 4 78 7 A - DNASE A 33k a] L5 2 2% 185 11 3 W DNA
RNABEE T4 i

[0284] ¥F 2 & & W DNALS & 3 72 A S b & I, 4] 40 3% 5% 3005 ) FF 2008 4%
(transcription-activator like effector,TALE) #fl4:45 8 H (ZFP) (Gaj,T.et al
(2013) Trends Biotechnol.31:405) .

[0285]  PUBL g 4% il FH A4 (tetR) DNALE &35k, (9 an KA (E.coli) tetRDNAZE &35
(Gossen,M.et al. (1992) Proc.Natl.Acad.Sci.USA 89:5547-51) ta] DA FHEAS & BHFKATR
W& I DNALE S 38 te tRAR G R AA M TS RgE - EH, FoAE ovrdd 2 AR
(doxy) Jiti FXT tetRE5 HEZ H IR 771 WU RN T (Tet0) 45-E I A 42 1) o X fo VR A
FEATR M I D] R RE T A2 15 7T A4ERF FHATR 5 ) B 4 TR AS

[0286] Ak, FT TREAL & DNALE & 35k DA 45 6 JH B8 AR IR 17 51 1) J7 V6 R AR A ds o 2 %
i)

[0287]  &3& R TALESS (1) 7 61 5 F A0 4

[0288]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK IAKRG
GVTAVEAVHAWRNALTGAPLNLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALET
VQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVL
CQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTP
EQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVLCQAHGLTPEQVVATAS
NGGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQAL
ETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLP
VLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGL
TPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPQQVVAT
ASNGGGRPALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVA
(SEQ ID NO:14)

[0289] [ [H] 45 &7 £ : 57 -TACCCAGATTGGCCCCACT-3” (SEQ ID NO:34)

[0290] %

[0291]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRG
GVTAVEAVHAWRNALTGAPLNLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALET
VQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVL
CQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTP
EQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTPEQVVATAS
NNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQAL
ETVQRLLPVLCQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNIGGKQALETVQRLLP
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VLCQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGL
TPEQVVATIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVLCQAHGLTPQQVVAT
ASNGGGRPALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVA
(SEQ ID NO:15),

[0292] B[ 4547 5 : 5 -TACCTAGAGGAGAAAGGTT-3" (SEQ ID NO:35)

[0293] & & iT AR 2- Bk E JE R 1 8 31 X A TALESSUR) 7 4617 1) A0 4

[0294]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASNHGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:16) , F:#m] 45447 5 : 57 -TCTCTCCTACCCTCCCGCT-3” (SEQ ID NO:17)

[0295]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:18) , B m 45447 5 : 57 -TGGTCCTTCCTCTCCCGCT-3” (SEQ ID NO:19)

[0296]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGL
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TPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:20) , B m] 45447 5 : 57 -TCGCTCCGTGACTTCCCTT-3” (SEQ ID NO:21)

[0297]  © &% N #E R BCL1 1 ALK () TALEIS (1 7% 451 5 51) AL 465 -

[0298]  TALE BCL11A#1

[0299]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGL
TPDQVVATIASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNIGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:37) , HBE[h) 45447 4 : 57 -TCCAAAAGCCAGTCTCACC-3” (SEQ ID NO:38)

[0300]  TALE BCL11A#2

[0301]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRILGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNIGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:39) , B m] 45 447 5 : 57 -TCTCCCCGGGAATCGTTTT-3” (SEQ ID NO:40)

[0302]  TALE BCL11A#3

[0303]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLP
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VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL IKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:41) , H#Em 45447 5 : 57 -TCCTCCCGCTGCACACTTG-3” (SEQ ID NO:42)

[0304] TALE BCL11A#4

[0305]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTP
DQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQAL
ETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASHDGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL IKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:43) , B m] 45447 5 : 57 -TAGTCATCCCCACAATAGT -3 (SEQ ID NO:44)

[0306]  TALE BCL11A#5

[0307]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK IAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIASNGGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL IKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:45),

[0308] ] 45447 A : 5/ -TCCCGCTGCCTTTTGTGCC-3” (SEQ ID NO:46)

[0309]  TALE BCL11A#6

[0310]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK IAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
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ETVQRLLPVLCQDHGLTPDQVVATIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:47) , H#m 45447 5 : 57 -TCCTCGCGCTTGCCCTCCC-3” (SEQ ID NO:48)

[0311]  TALE BCL11A#7

[0312]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNNGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:49) , H#m] 45447 5 : 57 -TCCCCCGGCCCTAGCTCCT-3” (SEQ ID NO:50)

[0313]  TALE BCL11A#8

[0314]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTP
DQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIASNHGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:51) , B m 45447 5 : 57 -TCCTGGTCCGCCCCCAGCA-3” (SEQ ID NO:52)

[0315]  TALE BCL11A#9

[0316]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTP
DQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIASHDGGKQAL
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ETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:53) , F# m] 45 447 5 : 57 -TGCCGAGACCTCTTCTCGA-3” (SEQ ID NO:54)

[0317]  TALE BCL11A#10

[0318]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASNNGGKQALETVKRLLPVLCQDHGLTPDQVVATASNNGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:55) , B ] 45447 5 : 57 -TCGGCTTTGCAAAGCATTT-3” (SEQ ID NO:56)

[0319]  TALE BCL11A#11

[0320]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:57) , F#m] 45447 5 : 57 -TGCAAAGCCGAGTTTCACC-3” (SEQ ID NO:58)

[0321]  TALE BCL11A#12

[0322]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNAL TGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNHGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATIASNNGGKQAL
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ETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASHDGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL IKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:59) , H# m] 45 447 5 : 57 -TACAGTTGCCCTGCAAAAT -3 (SEQ ID NO:60)

[0323]  TALE BCL11A#13

[0324]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK IAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
NGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNNGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:61) , B m 45447 5 : 57 -TCCGCCCTGGGTACTTTCT-3” (SEQ ID NO:62)

[0325]  TALE BCL11A#14

[0326]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK IAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALET
VQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQAL
ETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASNGGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL IKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:63) ,

[0327] LB 4547 15 : 57 -TCTCTTGTCCACAGCTCGG-3” (SEQ ID NO:64)

[0328]  TALE BCL11A#15

[0329]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVL
CQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATAS
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HDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASHDGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:65) , H#[a) 45 & 47 25 : 5" - TCTCCCGCTGACTGCGCCT-3” (SEQ ID NO:66)

[0330] TALE BCL11A#16

[0331]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHA
HIVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRG
GVTAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIASHDGGKQALET
VQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATIAS
NGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQAL
ETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAT
ASHDGGKQALESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGS
GGG (SEQ ID NO:67) , H#E [ 45 & 47 25 : 57 -TCCCTTGCTGCCAAACTTT-3” (SEQ ID NO:68)

[0332] TALE BCL11A#17

[0333]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL

[0334]  KyuFE %R (Silve,G.et al. (2011) Cur.Gene Then 11:11-27) FICRISPR/Cas
%4t (Sander,J.D.et al. (2014)Nat.Biotechnol.32:347-55) . a] FH/EAR & BHHIATRH &
& FRDNAZE &4

[0335] CRISPR/Cas &%is&—FIRNAG| FHIDNAZE & R4t (van der Oost et al. (2014)
Nat.Rev.Microbiol.12:479-92) , HAr AT LLZLHE 51 FRNA (gRNA) LAfs 75 Cas OIS I ATR A 4L
) 245 75 K, N T K HCRISPR/Cas 2 Gu/F A I BH A O DNAZE &35k, B 24 B ik (1 72
ATRES N 35k AT DA AT #3422 22 Cas 9N VAL IR I o A0 126 Hl , ATRJON 385 ] $R R 1% 452 2 Cas 9L TR
N DI, e O R, AR A E A A IR M L CasOWN VI IR BB FIATR A LA b5
—FhEl Z P 5] FRNA (gRNA) 21 5 3815 2 FEAT A o 5] FRNABE B TH R ATRAE [ 2 8 i 1) 1
6 [R] ml A R R 1 R T e (940 SR 31 3G 5 BT A7 20D o 1R 1T gRNAR) 77 V5 72 AR 4
RN - A, J T T K 58 4 IEAC I Cas98E H (fully orthogonal Cas9proteins) PA A
Cas9/gRNAZBEAZ B I A WAIN 1 456 AN [F) 52 1 5 X g RNAGE #4) / 2 A A » LA [R] IS A E [
A [ 20 S8 HRES [r) 281) 24 L ) B B8 B R 4 A 5 (Esvelt et al. (2013) Nat.Methods 10:1
16-21;Zetsche,B.et al. (2015)Cell pii:S0092-8674 (15)01200-3;Dahlman,]J.E.et al.
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(2015)Nat.Biotechnol.20150ct 5.doi:0.1038/nbt.3390. [EFJ|FIEpub];Zalatan,
J.G.et al. (2015)Cel1160:339-50;Paix,A.et al. (2015)Genetics 201:47-54) , 7 Hid
HHTAKH,

[0336] 5, A BHIATR AT AL FE LA R 41«

[0337]  MGGRRVRWEVYISRALWLTREPTAYWLIEINTTHYRETQATGATMYPYDVPDYASPKKKRKVEASDKKY
SIGLATGTNSVGWAVITDEYKVPSKKFKVLGNTDRHS IKKNL I GALLFDSGETAEATRLKRTARRRYTRRKNRICYL
QETFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPTFGNTVDEVAYHEKYPTTYHLRKKLVDSTDKADLRL TYLALA
HMIKFRGHFLIEGDLNPDNSDVDKLF IQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENL T AQLPGEKKNG
LEGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDATLLSDILRVNTEIT
KAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKE IFFDQSKNGYAGY IDGGASQEEFYKF IKPTLEKMDGTEELL
VKLNREDLLRKQRTFDNGSIPHQTHLGELHATLRRQEDFYPFLKDNREK IEK ILTFRIPYYVGPLARGNSREAWMTR
KSEETITPWNFEEVVDKGASAQSFTERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQ
KKATVDLLFKTNRKVTVKQLKEDYFKK TECFDSVETSGVEDRFNASLGTYHDLLK T TKDKDFLDNFENEDILEDIVL
TLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRY TGWGRLSRKL INGTRDKQSGKT I LDFLKSDGFANRNEMQL TH
DDSLTFKEDIQKAQVSGQGDSLHEHTANLAGSPATKKGILQTVKVVDELVKVMGRHKPENTVIEMARENQTTQKGQK
NSRERMKRTEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDATVPQSFLKDDST
DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKL I TQRKFDNLTKAERGGLSELDKAGF TKRQLVETRQITK
HVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVRE INNYHHAHDAYLNAVVGTAL IKKYPKLES
EFVYGDYKVYDVRKMIAKSEQE IGKATAKYFFYSNIMNFFKTE I TLANGE TRKRPLIETNGETGE T VWDKGRDFATV
RKVLSMPQVNTVKKTEVQTGGFSKESILPKRNSDKL T ARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGKSKKLKSV
KELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLY
LASHYEKLKGSPEDNEQKQLFVEQHKHYLDET TEQTSEFSKRV I LADANLDKVLSAYNKHRDKP TREQAENT THLET
LTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLTHQSITGLYETRIDLSQLGGDSPKKKRKVG

[0338]  (TofifkiE 14 Cas9;SEQ 1D NO:22)

[0339] K% BHAATR A DA A0 & 5SEQ 1D NO:22EH50% .60% 70% .80% .90% .
95% 99% 81100 % [F] — 4 1) 2 2R 7 7)), b SRR 7 21 A EAR$FFHSEQ 1D NO:22ff7R
[ E R R AR TR -

[0340] A BHEATR AT LA i B AL 5 A R 7 H1 1) 2 4% IR b, Fir iR A% 8 17 51 2 i SEQ
ID NO:22,8¢ 5SEQ ID NO:22H.4H50% .60% .70% 80% .90 % 95 % 99 % 5{ 100 % % JE ik
A — PR A P, o e BRI A EORRFEHSEQ 1D NO: 227 1) 8 H B R R T RE o
[0341] AR HIMIATRE] LA an4s 4 5SEQ ID N0:22 B £ /150% .60% .70% .80% -
9096 .95% .99 % 5100 % [@] —VER LR 7 71, H b 2 B IR 7 21 B A B ORFFEHSEQ ID NO:
227 B B ) R AR DI RE

[0342] AU BHEATR AT LA i B AL 5 A R 7 S 1) 2 4% 1 IR b , Fir iR A% 8 17 51 2 i SEQ
ID NO:22,8¢5SEQ ID NO:22 B A FE/150% .60% .70% .80% .90% .95% .99 % 5% 100 % %
FERF — MR A R, Hh &R P53 A FREFHSEQ 1D NO: 22 17~ B 8K F 51 K AR Th
RE

[0343] i T 11 B2 - Bk 25 1 JE R ) 51 5 RNA (gRNA) 15 51 6 3[R 41 BB AT A5 0 7 491 e 471
L
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[0344]  gRNA#1:TATAAGTGGAGGCGTCGCGC (SEQ ID NO:23)
[0345]  gRNA#2:GCCCGAATGCTGTCAGCTTC (SEQ ID NO:24)
[0346]  gRNA#3:TGCGTCGCTGGCTTGGAGAC (SEQ ID NO:25)
[0347]  gRNA#4:CCAATCAGGACAAGGCCCGC (SEQ ID NO:26)
[0348]  gRNA#5:AGGGTAGGAGAGACTCACGC (SEQ ID NO:27)
[0349]  gRNA#6: GCGGGCCACCAAGGAGAACT (SEQ ID NO:28)
[0350]  gRNA#7:GCTACTCTCTCTTTCTGGCC (SEQ ID NO:29)
[0351]  gRNA#8:CTCCCGCTCTGCACCCTCTG (SEQ ID NO:30)
[0352]  gRNA#9:TTTGGCCTACGGCGACGGGA (SEQ ID NO:31)
[0353]  gRNA#10:GGGGCAAGTAGCGCGCGTCC (SEQ ID NO:32)
[0354]  gRNA#11:TAGTCCAGGGCTGGATCTCG (SEQ ID NO:33)
[0355]  FH-T-#E1m) B2 - f Bk 1 B AT 51 ERNA (gRNA) 451 (.45 -
[0356]  gRNA#1: UAUAAGUGGAGGCGUCGCGC

[0357]  gRNA#2:GCCCGAAUGCUGUCAGCUUC

[0358]  gRNA#3:UGCGUCGCUGGCUUGGAGAC

[0359]  gRNA#4 :CCAAUCAGGACAAGGCCCGC

[0360]  gRNA#5: AGGGUAGGAGAGACUCACGC

[0361]  gRNA#6: GCGGGCCACCAAGGAGAACU

[0362]  gRNA#7 : GCUACUCUCUCUUUCUGGCC

[0363]  gRNA#8:CUCCCGCUCUGCACCCUCUG

[0364]  gRNA#9:UUUGGCCUACGGCGACGGGA

[0365]  gRNA#10:GGGGCAAGUAGCGCGCGUCC

[0366]  gRNA#11:UAGUCCAGGGCUGGAUCUCG

[0367]  WJLLK BT A iR gRNARE & 2 B A LR F 21 R gRNASC 4L
[0368]  GUUUAAGAGCUAUGCUGGAAACAGCAUAGCAAGUUUAAAUAAGGCUAGUCCGUUAUUCAACUUGAAAA
AGUGGCACCGAGUCGGUGCU .

[0369] & [m]BCL11AJE A i gRNAIR) 7~ 61 1) A 4

[0370]  4FXFCpG 105K gRNA#] :

[0371]  GCCUUUCUGCAGACGUUCCC (SEQ ID NO:71)

[0372]  4FXFCpG 105/ gRNAH2 :

[0373]  UGGGUGUGCGCCUUGGCCGG (SEQ ID NO:72)

[0374]  %%FCpG 1050 gRNA#S:

[0375]  CGGUGGUGAGAUGACCGCCU (SEQ ID NO:73)

[0376]  4F%FCpG 105K gRNA#4 «

[0377]  GGAAUGUGCUCACGGCGCCG (SEQ ID NO:74)

[0378]  4FXFCpG 105[K gRNA#S

[0379]  GACUGCCCGCGCUUUGUCCU (SEQ ID NO:75)

[0380] %1 %FCpG 1050 gRNAHG:

[0381]  CCAGAGUCUGGCCCCCGGAG (SEQ ID NO:76)
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[0382]
[0383]
[0384]
[0385]
[0386]
[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]
[0419]
[0420]

B %FCpG 1050 gRNAHT :
UCUGCGACCCUUAGGAGCCG (SEQ
B %FCpG 105/ gRNAHS :
GAGCGCCCCGCCAAGCGACU (SEQ
B %FCpG 1050 gRNAHO :
CAAGUCUCCAGGAGCCCGCG (SEQ
B %FCpG 105/ gRNA#10:
CGCGGAAUCCAGCCUAAGUU (SEQ
B XFCpG 105/ gRNA#L1 :
CCCGCUGCGGAGCUGUAACU (SEQ
EFXHCpG 311 gRNA#] :
CGCUCCUGAGUCCGCGGAGU (SEQ
EFXHCpG 311 gRNAH2 :
CACGGCUCUCCCCGUCGCCE (SEQ
B XHCpG 311 gRNA#S :
CCGCCUUUUGUUCCGGCCAG (SEQ
B XHCpG 311 gRNA#4 :
GCGCGAGGAGCCGGCACAAA (SEQ
B XHCpG 311 gRNA#S :
GCCACUUUCUCACUAUUGUG (SEQ
EFXHCpG 311 gRNAHG :
GCUGCCUCUGAGGUUCGGUC (SEQ
EFXHCpG 311 gRNAHT :
AAGGGCAGGAGCUAGGGCCG (SEQ
B XHCpG 311 gRNA#S :
GAGCCCGGACUGCUGCCUCC (SEQ
EFXFCpG 381 gRNA#H] :
GUUUACAAGCACCGCGUGUG (SEQ
EFXFCpG 381 gRNAH2 :
AACAGACAGAGGACCGAGCG (SEQ
B X CpG 38 gRNAH#S :
GGCGCCGGGUGGGCGAUCCG (SEQ
EFXFCpG 381 gRNA#H4 :
GGUCGGGCAAGGCCCGGGCG (SEQ
EI X CpG 38 gRNAHS :
AAGAGGUCUCGGCAUUGUGC (SEQ
B X CpG 38 gRNAH6 :

GUUCCACAGCUUCGGGACCGCG (SEQ TD NO:95)

EFXTCpG 38K gRNAHT :

ID NO:77)

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

NO:

NO:

NO:

NO:

NO:

NO:

NO:

NO

NO:

NO:

NO:

NO:

NO:

NO:

NO:

NO:

NO:

78)

79)

80)

81)

82)

83)

84)

:85)

86)

87)

88)

89)

90)

91)

92)

93)

94)
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[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]

GAAAUCGGCUGGGUGAAACU (SEQ ID NO:96)

B X CpG 38 gRNAHS :
GCAGUGUCUCCGCGCCAGCC (SEQ ID NO:97)

B X CpG 38H) gRNA#I:
CCUCCCCUCCCCUCCGCCCUGGG (SEQ 1D NO:98)
EFXFCpG 115/ gRNAEL :
UCCUCCUGUCCCGGGGUUAAAGG (SEQ ID NO:99)
EFXFCpG 115/ gRNA#2 :
CAUCUUUUGGGACACUCUAGGCUGG (SEQ ID NO:100)
EFXFCpG 115/ gRNA#S:
AAGUCAGGCCCUUCUUCGGAAGG (SEQ ID NO:101)
Bt XFCpG 1150 gRNA#A :
GCAGCCUGGACUGCGCGCCCCGG (SEQ 1D NO:102)
EFXHCpG 1150 gRNA#S :
UGCCCGGCGAUUCUCGUCCG (SEQ ID NO:103)
EF%FCpG 115/ gRNAE6 :
UGAGCCAUUCGGUCGCUAGG (SEQ ID NO:104)
EFGFCpG 1150 gRNART
GGUGGUACUGAGGACCGGGA (SEQ ID NO:105)

B XFCpG 115/ gRNA#S :
AUUUUCUGGGUGCUCAGAGG (SEQ ID NO:107)

B *FCpG 115/ gRNA®I :
UGGUCUCAGCUCGCGCACGG (SEQ ID NO:108)
EFX$CpG 115/ gRNA#10:
ACAAAGACAUACGGGGUGAU (SEQ ID NO:109)
# [5) TENART 32 [K] (1) gRNAF 75 457 7 57 60, 5
gRNA#1 : AGGAACGGCGCGUGCGCGGA

gRNA#2 : AAGAGGCGGCGCGUGCGTAG

gRNA#3 : GGGCGGUGUGACUUAGGACG

gRNA#4 : CCAGAUGAUGGUCGUCCUCC

gRNA#5 : GACCCUAGUGCUCGUCGCCG

gRNA#6 : UGGGUGUUGUCCGCAGCCGC

gRNA#7 : ACGGGGGCGGCGAUGCUGUU

gRNA#8 : GACCGAAGGUUUCCCAGACU

gRNA#9 : GUCGGGUUUAAUCUUUGGCG

gRNA#10: CGCUCCCGAGGACCCGUACA

gRNA#11 : CGGGUCCCACCCCCGUGAAA

gRNA#12 : UCAAACUCGACACAAAGCUC

gRNA#13 : GCGGAGCCGCGGUACUUUCC
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[0460] & [m] VEGFAZE K] gRNAF 7~ 5] /72 51) A4 «

[0461]  gRNA#1:GGCGCGOGCGCUAGGUGGGA

[0462]  gRNA#2:AGAGAGGCUCACCGCCCACG

[0463]  gRNA#3:GUACGUGCGGUGACUCCGGU

[0464]  WILUK BT A L iR gRNARE & 2LE A LU R 7411 gRNASC SR :

[0465]  GUUUAAGAGCUAUGCUGGAAACAGCAUAGCAAGUUUAAAUAAGGCUAGUCCGUUAUUCAACUUGAAAA
AGUGGCACCGAGUCGGUGCU .

[0466] I [K] FHL 10

[0467] i e “fs HIE L PRI U BR 5 97 224 P o0 L 2 IR 1) 3R 0K PR IR 28 2 D s I B EE UR i 2
J5 o FEAR I 2K ] LA JE DA SEELYE T FH SRS , Qi Py BI6E T 29 o 491, Afead b, 4 7= A
(1) Ty G R A 1 P 5 R BEL U 381 T R AR« B0 A LR TR 3Rk, Bt A R AT 1) 3R 1) B B /KA1
1912 DA S 38 BB IR

[0468]  FAAR AL AT LA LA SIS 226 K Dy B ST it 18 2%, 38 18 Wi 9 i ik Th e B IR Bk = i
B THRER AT

(04691 7F i F A 2 WA ) P R Bl B 2 FHATR 5 , 5 7E B = P Rl 5 22 FRATRAG 510 N 4 5k
Fak K AR L, ] DL B 2 TR 1) 1 33 B3R K KT B AR A9 an &2 /050196 60 %6 .70 % 80 %
90%.95% .99% 5100% ,

[04701 4/t ik, A% & B f 79 Pl B 22 el ATRZE A 80 356 DRI 950 R b LA 0 ) 200 o PR b, A
BF (1) 7R Pl Bl B 22 FRATR AT DALE AR SCRT I A8 RN S s B 8], 4610 v 7 i Il

[0471] 54, 5k = P Fhal 38 2 FPATR () AN AL 35 — FRATRER AL S ATRI AN [ 41 5) 4
PR FEAA A EE , AR R B 1 7 ol B 22 FRATR AT DA 5 B30 AL HA 08K 1) S S R 1) 0, 5 P Al B %2
FRATR 0 41 B B A (49 20 B8 ) W 150 388 n o B3/ S 4b , 5 65k = 7 IR 22 FA TRV 41 B B A4 AH
EE AR B IR 9 ol B 22 APATR AT LA 32 B0E0 25 P Pl 22 P ATR P 248 Jf A w0 B B0 O ) e

B TRV R 50 o
(04721 fjE izt , 4 3k PAT 4970 BR 7L A Jc B B ATR 1) 410 ) B 248 o o B 3 38 B3R 08 S
o

[0473]  JE L WIS FRIE” , B 24 ARATRI K 78 GE K IR I B] BE 9 AR - fid b, SR BB ATR
2 AR AN A 315 £ I N AP 3 B U, B 20k a] DU AE R mIDATRIN 2 TR &
N AHHE G 20 JE N B AR SR I R0 ALt , 7E R ZR B ATRIN 2 A% T IR T A\ 4HM /5 19126, 48K
2R, AR R T RIA,

[0474]  5{ulth, 35 BRI 3%, B 24 T A ATRAE 18K R IR 1) B P B A B A1 B4 6 4 it
(RRgUf e A B3 2k) o o8 HARHL , B A5 0% ] L S B BATR 5 N4 5 120 & 1, 40 i
FEAR FAER TATR AN, fEATR AL JE 12,6\ 4802 A N, ATRIE A F 32k,

[0475]  FHT 05 2[R (B WA TR #EAR) % 56 10 7 152 AR O JN 1 « A 38 1 7 VAL
% SEPCRANIE T-Nor thernE R J7 % o [ 1 I g B PR % s () 77 vk 2 Ak, F T s B R R TE 1)
T3 E e A LRI A IE 1 53 A 7 VR LG 2 T Wes tern BN 8 (1) 75 VR B AR AH AR 7
o

[0476] W] DAYEAZAE AR = ATRERATRI A & B 15 G T d ik bl e S L R () G- 4 i v &5
PRV A R B ) ) s 3 R 3 A SR It ATRERRATR ) 425 AR AR
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[0477] & AT AAS A Y R G FCATRECA TR 28 & 1 R4S, v 1 e 45 226 R (491 o 2
TGHE IR DR (R 30K o FH T M 0 ab SRl 7 225 DR 3R IA ) 6 i 7 v B FR R 4B AR L2 D
TG 4T 53 3% (FACS) Ao AR

(04781 f5ltn, W] LA FH 5 7 i o 25 A1 F) B AR e G AR A o 7T DA S A, A4 2 A e
2 P i i o B A o 5 T R A i R B FR G O i B (B SRt m Rk O (El
PTG E) KL A, AT L 2 6580 80 1) ATR ) 3044 5% G An i A o B 5, T DA
FH & GNFACS ) 55 3 52 AR SR B 252 AN 3R I8 I v 5 R 1 21 L ) 5 I DA Rt o 2 IR 7 ik
IR SR 5 5 T AFEATAE AR = ATRI I 00 T LU e o i PR SRk 7K o

[0479]  ffeidkhh, fdf R BE DR 7K A VUK o o sk S L R 1) “TR A DTER 5 B 24 B At 5 5 = 7 b B
Z PHATRIRAE D T e s B AR 7K~ AHEE 5 R 38 5 TR 1) 2 s el R A B AIS (B an P IK100%6) , F
LR /D2AY H 6 LA 24 BRI/ A= MDA 1R BE AN T i o DI a2E b, o5k 200 L A o 1) 3R S
g3 K AUTER B #E B R R AR DT ER

[0480] )i ufe il , 6L AT £ 0 28 it FH A & B 16 79 b it B 22 A TR ) 4 B 1) J AR b DR B DT BR
(R R AT () T BR A A M 1 S AR ) o 1, T AR A S AT ) 8 v 3 B 22 FRATR it FH -T-—F-4H
Ji (5] i 40 ) DA 40 i DA S A 5 AR CERT DLEds 2 40 sk
Y2 ) Hh ) A DRI ER

(04811 W] DLk s &5 & SRR DR B S BRI ERT 1 15 3 21 (481 40 5 301 B0 3G 5 1 17 31D
FIATRARTERFEBE LA o b Ab , mT LA I A0 FH 455 $E L DR 1 B 1) B 4367 o R ATROR e A28 8 2 [
0 AT AR BY 42 38 {5 S 3 41 45 4 P ATR R s I 356 DR 30 R ke 1R =4 L B 2 AR A 1 8 71
S H e B TER R R A AT REI , I H A R W IR R E 0 L

[0482]  FEJT7IE I i

[0483] £ 5 —J7 I, AR A AR F T AE 73 T 16 P38 0 A & B IR 772 it o N 3 s FH A 4)
(ATR)  Z % H R AN .

[0484]  FEy7yF i) R W L5 40 B 136 97 B- iy o A 24 i sl SRebR 4 L 12 2 i F) FH 3%
[0485]  yyyderb ity R ade ] LA 45 Gt FH 3 ol 4 S ™ [ b e A4 ] A+ A 4 B (1) i 5l A B2 -
TR I B2MITTER) 1 R34k o ] 4, b FH 3w DASE 5 - 1) 4% 3 I~ 28 i A0/ s AH 4 2. (HSPC) <
228 H P A RE STV

[0486]  mTLAEIIN VA& 5 BT B T (PR 4 2477 2 1) — 384 Tt FH M Al B 22 FATR Bl
L Z 2R .

(04871 g xd “[R] A, I 22 3R [ If i 8 A R0 S TR 3“5 F T SR i R AN R i
it FH S WG AT — 58 B I TR) Ve P e B4 T A6 A5 e TR mT - A2 AR [R] e I 1) 98 [ A 2R
Iy bR o R, “Fp 817 i AT B Fo VF— Rl I FRIAE 55— A S 520 L 107 Bh el 1L /Nt
(a matter of hours) Wit A, R 28— Uit A AR 77 B0 08 20 2 52 B8 15 S ATT#S IR 16 A
TBIT A SEAFAE  2H 53 0t FH 22 18] (%) I [B) 0B 22 445 8 2593 %) A D01 Jo 3G 1R] 0 A B A FH A &%
EATE BB AR .

[0488] 5 “YH&7 8l “Fr 517 RO EE , “o0 I RLBR AR Dy A i FH — AV ) 5 5 — e
722 ] FRY 1) i A A = DR D B =2 it FH 55 — A FH R, 56 — 0t FH A6 4 FE R0 AT /e AN 1 BAVR 9T
AR EAAE T M

[0489]  HEIL[A
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[0490]  flideth , 4T BRI, #EFE IR P2 AR VR TT AR

(04911 %5455k Ut , nT A B AR R B I 72 o N s S BH A4 (ATR) A1 2 4% R B2 - otk
FE (B2M) BCL11AKLF1 ¥k 4 3£ [K .CCR5.CXCR4 . TCRFE K \miR126 \PDL1 .CTLA4 .COL1A1
8 5 A L R ER

[0492] B LA FHTCRIE K PDL 1 ANCTLAA M I BR 4 36 i e 328 YR 97 J7 V1 Th 3k

[0493] W LAAE FHB2MA PTER ™ A2 22 FH TR 1 1) [F) b S A4 HSPC T4 A 5 1R) 7 Jo3 400
[0494]  wTLAf# FmiR1261 TR 7E Hobani 2 A el Ja 4 48 5 SR a1 i i A0 & 94
[0495]  Z&MSR UL, A K BRI 77 i N TS S BH AN (ATR) 2 A% HF BR A4 i T F -6 97 1
L= 2B 5 A ) I SR S R AR | L4125 97 (haemaglobinopathies) Al =
W2 ER Y 3G 51 B 5905 o AN, A R B IR 72 i o DAE 3k 2 3 o A A O 288 AT 7= it B0 D A
Az A JE SR 0 5 1 i 2 2R TR R B TR T BRI it e J e MR 58 (151 i CCRBIE PEHT VIR L)
[0496]  Si4b/ulisE , AR BB F= i N TR KBA A (ATR) 2 AR A4 v] F 369700
1998/0056357 51| i (IR IE . N T E T 52 , BLLESR At 7 ATk 51 3R 10— 300  JREiE « 28 FE Bl 48
PRI R JRIRAE « R A8 < O I A8 2050 I ) I 245 L R 8 0 e I 36 Jo AR = | UK
e HIVIRZL ARGORES Y PUTE 32 O H B G 8 00 P 45003 o B 28 v Sk
FRIVISHT 53] DTG A A4 8 e e I TR o 5 P A 4 AR N R B I A A B e T 1 R K R A
I fs LV 5 o R L SR L O O B T 48 L SRR IS T 28 B TR A E I i | 22 R M
A AR AR B SR IR HEER (Alzheimer) B S SR BEFERE AL o XL I 4 78 B L (Crohn)
PR RNz M4 W 98 5 5 T 98, R 98 5 B8 B0 R LR 7 98 VA2 35007 » KR 1 3 7 s FBAE 5
FARE 77 » AR R A8 R T AR A5 i s B8 L BB 45 I % TR L BB N s B AR L Fe I
M0 S5 7B N RS ALAE L SR R AL B 4K (endosclerosis) o

[0497]  Si4b/8liE , AR BB P~ N TR KBA A (ATR) 2 A BR A4 v] FH 369700
1998/007859 7 41| i HI I IE . N T8 T 52 , BLIESR AL TiZ BRI — 384> « 4 fR I T A0 41 i
BB/ 53 AT T 5 G 5 00 st 55 e 92 TR 1 (4810 0 FH T ¥R T S e R b B HE N S 5 B O B
SR s TR A MR AR s VR IRE AN 2 B S e, LA K TR B8 A HE ST B S R
G 958) s VT LR AR B, 0 06 o7 BE A BRI B AR 00 s (R E 1 B S JULREE L 90 A 2 2 21
A K BN TR T L YR A3 It A R DA R w28 785 5 400 ) s 2 O v i R
(RTAEE 77) st /Bt R 735 1% (a0 B TR 4 e 40 M SR B By 7 BI040 40 BUR G AL
1b AR AR P () 2 T Y6 T I AR AT RO s P A (T Y6 7 4610 G T . 2k A o B8 e
BRI s VEAPURA Y s 45 s MR AR B4 T 9 0 15 751 s /R IR 24 5 YR 97 R (1) BB
PEIRRE s 7EYRTT B A04R B b, TE B 2599

[0498]  Si4b/uliE , AR BB F= i N TR KBA A (ATR) 2 A BR A4 v] FH 369700
1998/009985H F1| H FIBSAE . N 1 AE T2 , BUAESR AL 1% FIZR M — 4> « 505 41 o 40 0/
BT 20 00 st 7 e AR KT St 288 3 2k 5 70 G TR 12k 5 YKo 00 B R/ B AR YR e 988 I 2 P T RS
FLHE 5 JORE T I 87 5 F00 1) 5 058 4471 AR T &40 B R B - 4 B 40 32 J5 s 20 RN 41 325 25 9 O

PL R TR R 1 R Fas 52 AR R 5 AN AR L) G 928 i o7 RN 98 0 , LT 5 48, LG 2R X
PESCTT 28 L 5B EBIUR AR 5 1 40E I U B BRI L RGEPELLBERE  IREUR AL e B
985 V509 55 B K O R B AN A D 1R 98 2 1Pk 54 AP R A, 2 Jk 549 AP e 2 o JUEE 99 B VR 4%
A5 < o A 4R L OO JULARE B LR 9 JE M 2 0 PR 3 2 A i sl L e O il s 5 Y Ak M 353
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FEIG ) 9 0E Iz PR 45 W 98 55 B W8 72093 « 21 44k  JHFBE A0 B30 2 O  HR DR iR 8 Bl &
JRAA S5 995 B ZINEREF 8 B HL i U R PR 9 B 488 B HL B R B R e s B 8 B R Ik
P A s B B R | 52O R BB 2 R (epididimo-orchitis) ANE EEAMAMA
(orchidal trauma) BYH & G5 FHOC 52 AL B0 IR R D RERR AT  BERL DI REAS 4= SJIRPE ™
T FE IR IR R S B RN/ B8 A SR AR5 T i i e I 4 T 26 B 8 T
JE 98 25 15 98 Bk 26 FE AR I B ¢ 1 28 AR I JE 58 (uveoretini tis) ARAHER 48 R N 40E ,
Q0P X 8 B8 B A BT A KO S IEPE R 28 L DU 48 | €8 2 MR A K 48 L AR P R R e
(degenerative fondus disease) H)Gud% A58 M a7 HR AT T 28 P o0 i e 5| S i HR 3418
ORE BT M IR AR A I T3 A S S It PR A A 2 A ik FERIR Y A, 1 i AE T IR i
PEF ARG BT HR R W e g5 A1/ 85 98 E SR RN L 8 9 8 R0 28 PR AH DGR B i . 5 H
B G M5 5 BRI BB RE A R B 3R (L 5 AE HR AR 42 R4t (CNS) BUE( e s B
T % A1/ B9 RE SRS 2 A 2 1) 00 AR I3 < >R E VR Y7 A £ A% 93 10 DL A A/ 5 @il
ATDSHH G Mg R A ARHIVAH S YR 3 EB 4E e 9 (Devic’ s disease) \ PO NN JE 15
(Sydenham chorea) B /K 5 BA IS Js FHONS ) H & AR MR 1 2 0 S DRI BIORAE « R XU 48 M
3B BEIR A 5 A RS A AT 1 G0 958 RN 98 1 ) B Bl 28 i 28 M 2 M A A A 4 i
RNERE R SV SRR iR A A% -2 ZIRERAAE (Guillaim-Barre
syndrome) , PUZEZN 4 5% B9 (Sydenham chora) EEREWLIG /1 A% 98 (pseudo- tumour
cerebri) JJHRZEEME Down’s Syndrome) 7 ZE 1 I o + U125 4 () 2 A58 4K, . ONS [ 38 BLCNS B
1 BCNS IR G I 2 M R0 LA 28 4 FVE; FRAN R B9 R R 5 DA K PR RN i L i 42 R 1) 4
958 R 98 iE AH IS0 RO EBIRAE « G450 J5 28 0E B UL AR e B LR  9ORE H & RE BT R
(R EIAE FH o BB B B AR I RORE AN/ BRI FH 2 DR 3 1) 48 ShE N/ B A 928 I RCRE
BE R 9 4an i TG B A, B ATDSAH G IR 20E , DA LA B340 il 44 3 A/ B30 400 i B 92
25 LR T B A 2T B B8 4 P S B e 0, B s 1 s G 3t 9 2D B A 44T A Bk
2 40 ) EE i AT)  AAERSHE R AR BN A A SN 38 B 0 A T L i B L 28 B R
A RAREEN T R A 2R B 455 O FRBTT A/ a7 R AR AR HE e o

[0499] KR

[0500] A BHE) 2 4% R r) LLAS S DNABKRNA . & AT AT DL A2 B4 Bl XU B - F R N U PR A,
FH T~ 18 A% B R I T T4, Vi 2 AN R 2 A% 5 R vT LA S AR R () 22 0K A, B 24 BR A, F52 R
N GRT DA 8 R AR 2R AT AN 52 ) R A O B ) 22 3% 1 IR b 1) 22 IR e 910 ) A R AR, DA
I R B T A B 22 K B ART AR5 28 15 3 AR AR () B A T 4

[0501] W] LLid i A3 o] FH B ATAT 7 VB 2 - R - n] DAEAT IX Le A2 1 DA 14 5 A A B
1) 22 A% 7 IR PR A% PN 3 1k B 1

[0502]  WI LA ZH A ke Elom i A SIS R N AT AR ART T B ™= A2 2 4% H IR WNDNA 22 1%
TR e AT o] DUE I AR AE R R T

[0503]  J& W ff FHEE A F B A K 2 A% H IR , 1 s 158 & Bk =0 B (PGR) Feb& 7
RGPS S AE B EE v [ 1R HE 7 51 0 31— X 5149 (B an 29 15 230 MZHIR) » 8 51 5 M
BN 40 FL SR A I mRNA B c DNA$ fish , 78 5t EUH B XS 38 10 2640~ AT R G i Uk
N, 4 BS T I A B (8 s ik FH B A W Bt A 44 I VR A5 ) FF [RIUSLH G I DNA . 5140 m] A
BT R A 6 18 ) PR R R A i, A 75 AT LUK 16 () DNA b b 1) -6 0 1R A - o
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[0504]  ZE )&

[0505] WA SCHRE A, RE “E B U B REZ KD TR Z AN Z IR E &Y, Hd 3
M) 2H 1k 22 R IE e Fe A B AR S T Bt B - A SO S L ORIE “2 IR AR a2 FR H
R R A IR R E R R A,

[0506] AR ATAH AW R IE A AN A B,

[0507] PR 7 ASSCHEBIMRE R B 1 AL T IR 2 4, R R BH IS BLHE R R AT A9 SR
[EE A S F i B i

[0508]  FEA KB B R SCHR AR 45 € 7 A1 ) AR A R AR BRI R 5E 41 i & 2k
PR IR TR AE) O A LB 15 BT i ie () 2 IKEk 2 A% T IR A F IR A2 D —FhdL
TR Tae 07 51 o AT LI Gk R SR A7 AE () B 5 TR AR AR 22D — AN BRI S N R 2R B B
i B e/ B AR S oRIR1F AR AR T 51

[0509] WA SR A, R “AT AR S AR K BRI B 1 BBk 22 Ik & B S B /6 R A —
A (B AN) R R R PATAT R AR S B & 3 BR AT/ B, RS S A R
B IREEA FARER b — P IR DI RE -

[0510] WA SCHR A, ARG “SRA” 3k 2 IR Bk 2 A% B IR T & B FE AR T 1400, B4R H
BT 2 KB 2 A% R 1) & /> — P N IR Zh RE I AL 22 B

[0511] 3%, AT LAEAT S LR BUAR , 9 11 L 2883 2108 20N AR, R B &M 1) 7 51 2 A
I ORFE R EE RIS MR ELRE ) A AR BT R FE A AR R IRAEAE I SR

[0512] R A BH ) £ 1 0t m DL B SUE IR ke 22 R R 2R 4 N B, BT IR 2 2 R ik
Fer AR YU ER B AR AR T T BN B8 S5 IR 1 B o m DAAR Hi A T AR | HE A VS AR L BRK
PE SRR T/ B M A TR ARAAPE AT A B R SR AR, AR B Py Y DO Re R AT .
T i AR AR ) 2 2 PR AL R A R AN A IR 5 iy 1E F Ay 1) 2 B R B0 5 R AR IR 5 I
H A BA AR AR AR I A 7 H AR 1 Sk 2 ) 2 PR L R AW i B B i 22 2R I &
PR IS 2R -

[0513] W] DAsEAT A5 BUA, 9l A AR ¥E 1 28 . 55 — %) b A R B b 3 ELAR B 76 58 = H 0[] —
AT ) SRR T AR AR

Jig o 7% JEHLE GAP
ILV
MR- TR 77 CSTM
[0514] NQ
AR - AT DE

KR H
5 Ak FWY
[0515] A el A, RAE “FRIVEYD 245 5 87 A TG 2L IR 7 S RN B AR A R 7 51 LA
— T [R) R () SE AR o RS “TRI Y BT DA SRR TR

[0516]  [A] Y5 ¥ 1 n] LA FE AT LA 3= JP 212 222050 96 .55 % .65 %6 . 75 % 85 % 590 % #H
7] , A% 22 2095 % B85 97 %6 599 % AHIF] 1 Z 3R 17 41 o 8, RIVRAI AL 5 3 U B T 41
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FETR] )3 M A s 5 o A8 TRV 0 mT DUAR A AR LA (R B A FRABLAL 2 12 5T/ D e 1) 2 B PR Tk
5 K I8 ABAEA R BRI B S, DRI B R AE T H R — 14 T T R I [ YA

[0517]  [&]¥5 7 21 AT LLASHE T DL 5 328U 21 & 22 2050 9% 55 % 65 %6 75 % 85 %6 590 %6 AH
7], ik 2271295 %6 597 % 5599 %6 AH [F] I AZ T R /7 91) o V7 [R) 51t mT DAAE AR AR J7 Th 2% 1
{HAEAR B 8 ST ARG i 22 78 7 51 [R) — 1 7 Th Rk [R] Ik

[0518] ik, 3%}z 5 ASCIERKISEQ ID NOH (IAF — TR E A B 40 U [F] — VR0 5 91 2 46
TERTHE XISEQ 1D NOP#EANNKFE B A Bk i 5 LU A — 14 1 7 51

(05191 "m DA ik IR 5 BF 30 5 1 ) 25 2 R A (00 270 b R e SR AT T 05 A B At o T 2
P A T SEALAR PP T RATH B P El R 22 M 31 2 [R1 A 43 B[R e B ] — 1

[0520] W] DAFERES: T4 B8 o bR, BRI — AN P8 5 i — AN FFIt e, 3 H—
ANE B R RN R IR 5 i — 7 8 A R AE R S B IR B LL B, — IR — AR R o X BN “ Tk
(IRl 0SS R Y0 S DA K S A S 5 Sl wbci w1 vy i 5 e S

[0521]  RUE X 2R a7 H— 800 5% (B2 B R 585 B8 2 41 4n 78 3 & 5 T AH [E] 1 77 471
X % R P A A B — ANl N BB SR AT DL R B R B A R H B, R Y 3 AT 4 R b
X I 8 7E 5 B R B 49 Dl ) R B A o 1 Bk, K 2 0% 41 LE B 7 VR et R = A 5 FE Tl
) i N A2 1) B R EE S, TG AS 2 3k 58 b A ) 9050 20 503 40 o I S i 7E 7 51 e 3 o 4
N BRI DA = 50 1) 1 e R A S 3 o

[0522] AR, X L8 BF 5 AR (1) 77 3 9 Rk o R AR i AN 8 11 43 FE i 11 43 437, A4 00 T A
7] 250 H 1) AH R 2 25 R, B AT e 2D Ak 11 F7 2 LU ) b Bl P A BE 4527 371 2 T8] () 6 e A+
KME) K bl BV 22 i 1100 BT SIZEI B v B AS 25 o 38 A8 O S R AR (affine gap
cost)” , HRE TR 1 0 A7 A8 B2 H A B m AR, I ELXT Tk 11 v (1) A il i 1 B 22 2 4
BN T o X AR B BRI VR 9 R 08, sk 1 40 2 7= A B RUD sk O AL )
B X o K 22 B SRR 7 AR VA SR 11 5340 o R T, 24458 F BE SRR 34T e Z Bl AT, fIE ik £l
FHER M - 94, 2448 FHGCG Wisconsin Bestfit# AL , & 3L MR T F1 1 BRI B L1 5145 %)
TH - 123F BT R A -4,

[0523]  [AIUM, 25 Rk 11 31 20, B oK 1 40 BU RIS I B o S o 7 P AR R b o o B Tk AT
L B A T AL 22 GCG Wisconsin Bestfitfd (University of Wisconsin,
U.S.A.;Devereux et al.(1984)Nucleic Acids Res.12:387) . o] AT FEFILL & Ho e
AR T B FEE AR T BLASTAL (2 WAusubel et al. (1999) [F I -%518%) \FASTA
(Atschul et al. (1990) J.Mol.Biol.403-410) AIGENEWORKSLH: %5 T. H. 244 . BLAST FIFASTA
P& ] T R FIE 2648 2% (3 W Ausubel et al. (1999) 7] |, Z87-58 W &£ 2E7-6071) »
SR, X T2 N H, AL i FHHGCG BestfitFE/F . 55— FIFRABLAST 2Sequencesf) T H A
o] T A FUAAZ R - 41) (Z JLFEMS Microbiol.Lett. (1999) 174:247-50;FEMS
Microbiol.Lett. (1999)177:187-8) .

[0524]  RUE W] DUARHE R — M E R & F 2 L R YR I (B2 LU X I 2 B Sl AR T 4
8 (all or nothing) XLV . AH e » 388 W {8 FH 4 TR ARARAYE A5 23 H R, L T4 2 AR ol
Bl A R B AR 40 20 B 25 B A FOONT B A5 o 38 A FH 1) LG SRR B 1) — A5 A2 BLOSUM6 25
K - BLASTHE & A (I BRINHE B . GCG Wiscons infe 738 4 18 A SR B ME B8 H 8 A 51
AR GERAENE) CRTIE— 21, S WA P FID X T 25 A, A de { FHGCG R 2
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FLERUE, Bl 78 e A B 15 0 T 458 FHBRIAHE RS , 4nBLOSUM62

[0525]  — H M8 7= A e b X, m DATHEE 1 0 bE R , DRk /1 29 e 3 B[R] — 1 o 3R
38 R IXAE AT AN LR B — 88 o it AT , AR R 4

[0526] v BY” 274k, HF HAZoARTE @7 /2 48 DhRe b 8o an 78 0 % v H B OGER 1) 22 Ik ER
ZIXTER M I8 8 X 3. AL, “ B 2 1B E N K 2 IR 2 A% H IR 1 — 384 1) = L 1R 5%
2R

[0527] W] LAAS FH A% v B2 2H DNABE AR G 5 s 7578 SR i) 5 e SR AR A o 7E B Al A BB LT
AT LA 2% G i A A\ LA R S48 N R AT — D) R SRAFAE T ZI RS A3 i 3 X I8 &
JSCDNA o AU 38 [X S0 E0, 25 X6 BT R SRAEAE 7 F1H B A7 st (14 7 A8 1) PR st Pk Ao s, A 45 1T DL &
SRR TIEIT A, HR A B DNATE S BT EIY T SR 5, R A K BH R DNA LA i 2% Zw b (1)
B IR BT EAUN AR 1 A O A B T4 EDNAT B ) 7 2 bR EROR , 9 B m]
DU B DR AR

[0528]  #HLFARAL

[0529]  FEARJ B A A FH I 2 4% G T LA 5 0S FAR A 1) . e BT D& AEW0 1999/41397F1
WO 2001/79518 iR 1 B 55Tk o AN 7] 49 40 M 1 H 0 5 500 5 B3 FH O T AS [ < %
B~ 552 o 8L 4 288 28 v 4 i t RNAAHDS = FEE ) i 5% o 38 0k 5 s 0 b () 35 0 7, {7 B
A& AT 5 AH M B tRNAR A =F BE LD, v CASE IR . tH TR R A, o] Do A Sk
L JH1FH B P t RNATERF JE 21 A 28 2 wh 2 DL 1) 85 05 SR 9 b 3R o (R Ik, mT SR A A0 4 (1) 3 2 4%
HIFESE

[0530]  #ifAk

[0531] A A2 J0 VI B TR SEAR A — MPIR SR 36 82 21 5 — P T R ARIEA K W, IF H 2%
T 5, 7E A AZ IR B AR A A8 A — LB A o Vi A% R A B (81 4 S I DNA X B, T 7 9%
cDNAIX ) S5 SR i 7% 2SR AH M o 2044 0] DU T 72 20 B N 4E 37 5% R (DNAERRNA) |, 12
LB AL IR X B I B AR 1 52 1 Bl 3k R AR (X B e R 1 i 1 B ) R 1 H 1 - 24K AT A
SRR R B R o FH T B A AL R BRI 2 A 1 451 7 B0 45 AE AN R T 5ok \mRNA 2y~ (5] 4
PR SN S BImRNA) Bk L N T 3L AR R B o 2044t 0] DU G AN #RAX IR (1] WnDNA) o 7£ H:
s T L T U, Bk AR B n] DU OSBRI AZ TR

[0532]  FHFA  BH B 254 AT DA 49 4n JooRE mRNA B 5 75 2044, - BT LE G T RiE £
2RI JA 21 ARt 3 30+ 1 5540

[0533] W] DAAS A O R 2 R R, Wi s VR AL RN SR T R AL A R B R S R 2
2RI EAR T N A o ) LA G S H R I8 AR A0 2 0y, 451 4 FH 2 2 5 25 8 G ol e ¢
g 18 (P a8 - R PE AU 5E) i B IR Bl 98 55 A FTIR G B R0 B 498012 0 B 26
PRI IR GY s R SRR A V) 3 34k

[0534]  JEJEEIHIE RAEFEEAPR TONAFE L T718  IX B, 6 Je B0 36 4 FH E 03 55 B0 0 4
R] 366 0% 2% B 20 R 119) 7 9 o ML RY P e G 7 v A0 H 2 L DNAZE )50 58 T B 3 0 2 e L R 4
[IDNAST T 1 5% Gl g AR % JIg AR L Lipofectin PHE TN SR FEGL  BH 2 1 1H P 55
&Y (cationic facial amphiphiles,CFA) (Nat.Biotechnol. (1996) 14:556) K& FH.4H & .
[0535]  R¥E “H L7 3 B AR DA 00 4 18 e 0 B AN 05 B 1B N R 2 A% T BRI % 2 A1
[0536] EHGH#S
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[0537]  AE Sy sxof 440 M 3t 35 20 % 7 R 1) 4 326 AR R B 1) 7= b RN T 8% S R A4 (ATR) w] e ot
W R Tk I

[0538]  ZR [ i/ S nl LB #4k#6i% (Cai,Y.et al. (2014)Elife 3:€01911;Maetzig,
T.et al. (2012) Curr.Gene Ther.12:389-409) . #1674 KI5 25 400RL (151 G 18975 5 FUkr)
() AR Ak 5 DA A5 350 305 2 400 0 40 2 191 oo TR b 5 224 TR A 5 SR A Sy R AR A iy
IR — 5B 40 B N 20 R, B ks rh L ) B T B4R

[0539] ZE [ s Sl LB 2R Fidik (Gaj,T.et al. (2012) Nat.Methods 9:805-7) .
s % v] DA e oot 4 A (B iR AR B 2l sk R B s B B e T A
JfL RS o

[0540]  Z5MZHEW

[0541] W DA FH 24 2% 0 182 52 1) AR o 791 Rk 2 790 TS ) AR B 1 7= i N T 3 S BEL #1470
(ATR) ~ 2 A% 17 I RN A1 B LA KT 52 45X 2 it FH o 65 32 (1% 288 A R 5 711 58 S5 7 R /K VR 41 G
BR Eh o ph bk, H B a6 NiEiE & .

[0542] 4 A7 325 7 o 1 Ak B A %6 3% IR FACT - JAC TE [ Br 40 i ¥4 97 F5 i (FACT - JACIE
International Standards for cellular therapy) #47.

[0543] & 7)&

[0544]  FE— 5T, AR AFEAE Tl &, HAEER @) (b) 3 () AR Z f A
T SR (ATR) B gmiS H A ZAZ R « (a) 005 0T 4% 2 2 KRABI 5k H: 7] Y54 /1) DNA
SEAIIATR s (b) HoA 2 AT #8434 42 25 DNMT 3A . DNMT 3B B DNMT 1 35k 5, He 5] Y5 420 () DNA &5 & 3%
[RIATR 5 F1 (¢) A0 75 AT 454 1% 42 25 DNMT 3L sl HL [F] U Y DNA S & S ATR , Ho 22 /D P APATR
i E AR @)  (b) 8 (e) »

[0545]  WTLAFEAIE B 25 a5 h SR AL PR Pl B 22 FRATRE G b5 L 1) 2 4% H IR -

[0546] 7 G0k AT LA ALFE FVE Ui BH L 81 40 5% T 060G It 75 21 52 40 (R B 53 340 il i
FHP AP 22 FRATRE 5 3 1) 22 A% EF R 1) AV Ui BH o

[0547]  VRIT Ji1:

[0548] 7 Y3EAR , A8 SCH VA TT I A B3 S AL FE VA Ak b S AT 1 A B s RS EAR
R BN ST B TR R S T T A ER A O I L sh W e e AR T ARk
(1) o NS R Y6 T P #AE A R B I YE L A

St 1

[0549] Syt fi1

[0550]  Of 7 E ALK B I AR K AUTER N YR 1 100 3 S i B8 (ERV) 1 P U5 P 20 00 182 4% #L
Hl, AT N BEFE 10 (ZNF10;Szule,J. et al. (2006) Nat.Methods3:109-16) fJKri
ppel fHK¢ & (KRAB) 3 Al ADNAF JE 4 # i 3A (DNMT3A;Law,J. A et al. (2010)
Nat.Rev.Genet.11:204-20) HfE LI o X L3 1) F LR 7 717~ TR 1.

[0551] Sy 7 P i 3 19 e 2050 7 3 15 3 1100 258 1 T 2B ) 3 P AR A BT DY 36 5%
(tet) M N ZGE o FAT A PR AP A5 I8 43 73l k- 21 R i A T DU A 22 48 1 I BEL A0 (te tR) DNAZ
&1 (Gossen,M.et al. (1992) Proc.Natl.Acad.Sci.USA89:5547-51) ,7=4tetR:KRABAFI
tetR:DNMT3AN T3S BH A4 (ATR, BA 43 JIFF A tetR: KA tetR:D3A) o tetR RG ML s
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T ERTIELZ AFER (doxy) Jit HRET [0 #5 il te tR 5 H ML F IR /7 51 (U IR R T
(Tet0)) HIZE A o 1X FRVFFR AR T2 AEATR M I $E 5 R JA2 A i 2 75 1T DA 4 e ATR 5 5 11 G
[0552] /BRI VPASATRAVE M, FRATT 1T T —Fh SLAG 4R BB Y, oA a] DL a7 =0 4 A
ARA3HT , BEI (] 25 2 B BEATRAGTE M (B o Bk, - ATTP2 AR T K56241 B ) S 4 i fiT A6
ToRE , H TR B B ZEPPPIR12C: K] (Lombardo,A.et al. (2011) Nat.Methods 8:861-9;
MR NAAVST LR JBR) (1) 55— N & T- N & eGFPR L B 40545 N, SR J5 2 Te t O B AN B Bk
HE (Tet07; 1, TH R ) o AR 75 FI A e GRPAR 1) 3 IA FH I 75 3Rk 1 N RR H
TR S (hPGK) 25 (R JE 3 F-OK Bl . I SORF Ak 75 4l e RFRAAAVS/TetOT4HHE R

[0553]  #EATREIA G, Xk &A@ HitetR DNAZL &I 4E & Tet0T0M, NI & S
BTE PR T Y G 8 57 U B A0 R W AL A ie (FERPGK A 1 T L Bon N 2 6 K 1,
HE s B ) XS BRI SRR B doxy it FPREATR N Te t 07 T 2R 1 25 PR BRI , B
FIPE BT AT DA A Y050 200 PR L st ¥ ok A% 37 2 20 P 54X, AT 40 1) 5 B e GRP R IR R 5 S P
TEAEGK ATTER (B, SR &) o8 A 2R s 30 A Y (1) B0 A2« 1) @i i s AR
A3 MELeGRPFRIA , AT LU RIH ANZS S 1 W WA TR UG 12 s A1) H T 0 6 o e TR Ak oo
BRI A RN, BATTRT CURE T2 ST BR T 5 A7 5 Ak RRB T 1 225 IR 1) 3 W A RN S 52
Wi, T YA AR A T ) B A 28 e IR 1) VR 9 RN o

[0554] N 7 VAL HTATRIE 5 B A A W0E Pk, TATE FH b A 10 5 & 001 18 95 2% 2104k
(Amendola,M.et al. (2005)Nat.Biotechnol.23:108-16;Bid.LV; K& 2A) K tetR:KFfltetR:
D3ATHEE FIAAVST/Te tO7T AN R H o X LL AR AR SUZ B AT E 1 3 3 7 2 Pk L 3Rk
ATRANER EW L R B IS A i 8 AR K IR 7 32440 - A LNGFR - B B4R -mOrange -) , M
T SR VFERAT PR AT T UTBR 73 AN PR T SRS ATR ) 4H

[0555] 2 ARFEAT I SLL0 ¥ B, AT LA R IEATR 5 Te tO7T & ML R M 45 & 2 65
RE NS 71 P 0 G 0 57 L ORI ) 1 R WA b, FE15 SR SR B DU RIS LT
WA 8 ik doxy it FH I ATRES & 1 25 AR B SR VEBRATT R N 175 5 O BEL PR 10 A2 75 0t Vi B
CAN T 5 B SR PR A, B0 I P AL A A% 4 21 A S A (R FR s & 2 ST R A A%
(1) 2 WAL DTERAR ) o

[0556]  fF4y FRALJG, (EAAE SRS Z A ZMEDL R, FIBid. LV-tetR:KekBid.LV-
tetR:D3AFE FAAVS1/TetOTIML R , SR J5 TEIX Lo 55 I 26 1F N 4ERF KX 200K o 78 LI (] A ]
AN AR B B AT 4R, DL Bid . VAL S 41 B BEAA N e GFPRH 14 (eGFP-) 4RI B
g3t N 2B i, ATR 5 Te t 077 41) (doxy - 25 4F) P A et 45 6 B 44 3 E0100 %6 7 T 41 i
H (1) eGFPYTER , JRUE P FIATRZ (8] B AN A B 80 775 R il , 8 te tR K% 5 14 40 B 3 o
HeGFP- (2B, e 5 ) , I HL AR A KA T4 T K P (20, Ze i x4 B AR BE 5 EaZE) .
Fy—J7TH , HH tetR:D3AE FHIVIER W 3 002 (KI2B, A E T AEXFHE LT, B e LA
b A BE R 0 35 v 2B 7K P A L (Rl g B B s AR+ DU VNI 48 ) S8R (20,
WA GHBEARBE ST EN ) , 4878 75 B — 8 /K T 1 te tR: DIAZRIE LA AR HR A BEL#01 - B8 2L /2
76 LU ] 25 (Z1200K) , Q4B AR 20T S8 7R e GRP R T 2% ' it (MFT) R0 ER AT A=
B (WT) K56241 i 2 8] /& ] E &1 (LL 2B 2CH FIMFT) , 487~ eGFPFRIE 1 5E 2 VTER o M doxy A7
TETREFRYF (doxy+2640) B, &85 S A M TC — 1 eGFPYLER , $R/RATR S HL T FI 45 & 2
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- RUTERFT D 75 0 o R UL, IR S5 18 7 , PR APATRER 2 DI RE MR, )R EA LA A 31 7
FHEFUUER.

[0557] SR Ja , TATTVRAl T ATR A 22k [T 2 (1) B T2 15 4 3 B e GFP R G f . I, AT HE
Bid. LV 5 J5 1 ZE21 R X] eGFP - i My #EAT 733 , S8 J5 FEAFAE Bk = doxy 15 T T F 1% L2 41
PR FR1TOR o & NIEDLRIF) 2 , AR FE A FHAIATR , doxy it -5 250 Fel A 52 () 45 56« HH tetR:
K75 T B T BRAE BEAN 20 B B A PRl (FEdoxy it FH J5 15K ) 58 42 R (B12D, 2o B 7 I AN
TERCHE AR M I SRAH A 2341 5 10 B 28 S B0 (I RF L2 1], FH te tR: D3ATE T I PTER R FEAS
3 (12D, 45 B 5 AR S R AR L A AR 7)o XI5 2 M Fe 7 , 5 O A0 7E R (R e Lo
ST MBI E R te tR KA , te tR: DIARE % 2 37 BH #1101t AL A& 4 , HRIEAE =
WIGE T 5 T AT LA H A R A AL i i A o X 22 S ] DLd I DA R S SR R R -
FEARAN A A , 2 T-KRABIIHLHIAS A R 175 SDNAF 4L GLrT DARR SE A R)  H BAN TR A
R IR AEFRID , WH3K9FF 4k (Hathaway ,N.A.et al. (2012) Cell 149:1447-60) .
[0558] [Pkt , IX LSRG IE M R T, RIS AE SR = tetR: DA Te tOT yu 45 & 1 1L
N TPABE 2 LA R B A R S S VT BR R A AL . 55— J7 T, M Te tO7 Jo ik 25 A PR Ik
tetR:KFEUE te tR: K% T 4 i 1 e GFPR I I PR A1 56 4 R0

[0559]  DNAFF3E4k 2 5 tetR: D3AIE S 1K) 7K ANEITER ) 4R

[0560] 7 T fEDNAFF B4k 2 75 J2 43 HH te tR: DAY S BH AR S Bl b T 1), FI5 - 2% -
2 - i (5-Aza) BLE A& (B — FFIEAK, DMSO) b B Sk [ & 2D ] doxy - 251 K e GFP - 4]
B, R 5 18 3 S0 B AR 43 A7 A e GFP R 3k . 5-Aza & — Pl s ng K Aul ) , FLAE 45 ADNAHH
JE B DNA FF S R4 RS R AR SR , 57 7 5 M e 2 A Y ok 1 A7, DR AL BEL BT DNMIT i
(Issa,J.P.et al. (2005)Nat.Rev.Drug Discov.Suppl.S6-7) . Wl 2EF o~ , FH5-Azakh
T 5 B eGFPRIA I 78 4 FRI0E - LT , DMSOAL FEAS L 38 e GFPIK UL BR , 5 7549 b 1) e GFP+4H
RAREE K B 40 M 738 75 ZE 095 G4

[0561]  StetR:KHM% , tetR:D3ATE 51K BH PR T 51 3L ] 2

[0562] 2z 4= { R MBAL VAT 1L AT 06 5 b B E 2 — 02 , UUBR AN L B3 341 28 1) AL
DAL JE R 1 2 TR o Y 7, R S B AAVS T IR A (1) 5 57 1k B A (S FRATT S 500 2 T R AT T LR~
G X R B AL TP TR ON 1) SR DR R IA (R 2 o [R] U, FRATTEG 8 T R E I 21K e GFP - 41 il
IR AL TR (FTAAVS L/ Te tOT 4 M 2 2 [A] (RTAAVS 138 A A7 5 (I 3A) Kb FRPH T fit) 55 R ) 6 i 7K~
[0563]  HitetR:K¥% F:/¥1eGFP- 4 2 2 T W ETA 70 b ) B 8 (3B, 7e B 7 B s B
NPFEME S EM. ,n=3) , FE/R ILATRTTA M HIFR L, HBEWE 4 #2 2>340kb (ATRZ: & 7 A1
P2 1T0kDb) o 1A B 2 15 I 98— 250, BTl i 90 48 L e AR A i R b gk 47, 9F B RoR
tetR:Kn] LLIE T H3K9me 31 K P 25 9™ O BR AL T8 B ATRES & i (1) LA A1 )5 3
T (Groner,A.C.et al. (2010) PLoS Genet.6:e1000869) . B F (K&, 244 HT FtetR: D3AKE
FIF Fdoxy 55 75 1 eGFP - 41 Ui , 1 eGFPFITE AL /INFE B PPPIR12CE Al (TE LB — Py & 7+
THMWEE) BonEER T (3B, 4 B B BR8N {E & SEM, n =3 ; ##%p<
0.0001 Ffll*x*p<0.001, F.[K FanovafiBonferroni J5 /%) , ¥87~AE & J& B4k 10 2 W 152 44 BH
.

[0564] B FIRE, X LSRG IR, tetR : Kifs SO HL 38 /7 e s B4, REME KPR S5 9 B,
SR » 3K AE LR JRR R FRATR 5 v i 4% o 55— J7 THD , te tR: D3ALAEANR K Bl /7 %55 U ER (22
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X i Sy BEL R S 4% R PR - 0 [ R I ELK A ZE R, BIE 78 Bl 2 T 06 B 5 R

[0565]  ATRYEHCH5E A et i v 1) B ) 3 12

[0566] SR J5 , FRAT ) i) 1K 9 FRATRIR ik I 3L 18 72 75 /2 PLS S RE (fF M tetR:K) AR A
(E N tetR:D3A) KNS ALYTER 2 1 [B1 25 I ] A, AT T b B 2H 45 3t FH S A A TR YD o bar 4 G
AAVS1/TetOT ML 5 , AR J 8 sk B () sk A0 A0 AR 23 BT 751 L 41 g A 18 B e GFPERIA  IX Lk
SIS AR M 7 o AR Bl 4A, o AT S 1 HSn S48 2 B ATRIR BURL % 4% 1) 20 v
eGFPRIL G UTER Bl /1% (eGFP- AU MUY %6 s HU 4 7= P 38ME = SEM, n=3) , I HLAH R HI i
=AM AR B 50 BT 75 S50 28 1B AT o WX L3 BT R RATTR I : 1) FZmitetR:KakitetR:
D3AR JFRL s G 4R TE — B N eGRPFAE , R te tR: KW BRI A5 3 5 B3 Je J5 5510 K M 1k
PRI PR B} BE KT BEL A 8232 (short wave) B ¢ (I 5 — 03 F8 7~ H3K9me 3 B B 17T
R, B 5 H S te tR:KYmbS BURLI A 22 70 R BRI YE ) s Alii) B, AgmidtetR . KM
tetR:DIAM] FURL L GL Iy A i b /5118 20 96 A AR e M T ER o X Se 50 H5 487 7 - DNMT A Al
BT KRABIP) FH A 2 18] 1) S A2 FE (0 P [F A F  FF HARER 1 ks LB 16 ATRIN 7K A 28 WL gt
FEUTER B T URUERH

[05671 4R )5, Fedi 1)) tetR: K/ tetR: D3ALL &5 S VT B2 R T i A sl M s iy 5
AAVST LR R4 85, DR bt 52 i 1 4 5 S I 4 N AL S B I R 28 K] O 1 (B0 285 b vl T, R ATTEE
BT MtetR:K/tetR: D3AKLFE 4% 1245 1% 1) e GRP [ 1tk Flle GFPRH P BE 4 2 18] (I AAVS 1 B2 4 37 15,
(B3AH Bom 1 2 R R I s =5 ) Adh AR AU 1 2R AT 1) 3RS 1% o 73X 6 2y i v, FRAT T R B0 Ak 3
AN T B T A B AT 1) I 25 U ER (4B s 3048 37 9P ¥94E £ SEM, n =3 ; %%p<0. 001, FLPA 3%
anovafllBonferroni GG 5) o IX L & E I EHEFE 78, tetR:K/ tetR: DIAZH A 75 = B 1 i 2
Al Byt 1 A (punctuated) FRMEAE VRS , S BoR T IR 751 2 4 B » H
5-Azalb ¥ K H tetR:K/tetR: D3ASE ) eGFPRH 4 43 35 20 i 76 3 6 40 i) o 5¢ 4= P75 4k e GFP
Fik (B4C; Bl 37 A P48 £ SEM, n =3 ; %#kp<0. 0001 , XU JEFC X A 58) , PR 45 75 DNA
FH 35 7 2 e L 01 10 1 2 3 R 158 A PR 285w b B 24 o 3 ok FH 4 R A TR ) 4K 40 7 3% [¥J mRNA
EEYLANVST/TetGTHR 5 4 ML R AR I T AR 45 5 (BI4D) AEfFE E N2, R L s 36 o iy
TR PUERFE FE Bb SR % G i 3 ) P2 v 0 2435, T i s Tt Y B 4 1) AT i A2 1 A3 3 mRNA
e gL S P B v ) AR K o B R R A M R A eGP AT 25 4 e GRPHR 45 B I 2 1A (R
PPP1R12C) il AbBE T (BI4E ;s B3 % 7R N -F M8 £ SEM, n=3 ; 3kekp<0. 0001 flp<0. 01 , B
[X| ZanovafiBonferroni G L) »

[0568]  FHATRZH AUt 2R 2 J25 DR] A2 R0 241 it 28 AN A At 2 11

[0569] &R o T BIAHAEWEI 1628 S AU , P APATRAE NS 51 K A MEDTER, FATTR J5 1
71 33X o 00 0 A 5 A s TR A AN AR 11 & s b, RIS A% ¥ T T VR I TR AT DL e
i N BRI IS R A 1) G 0 R PR 5, 3 — S R o Tk s PRI BEL L i b 5 - L e ML T 5
B ] AN, — e R RAVUER IR 1, AT RAOR 3 & S H3K4 F B AL IR A7 1 4 52 DNA FH 2
1k (001,S.K.et at. (2007) Nature 448:714-7) . 5t—3, R ARFEAE T $E HL A oz 1 HLAH AT
DX 35k 1Y PR 9051 3 UL 163 A% (K] - ] RV A TR 376 1 B S A e R ) D s A 3 R WL st A

[0570] Dy 7 vk b in) A, AT TR Te tO7 5 #1143l e GFP X B hPGK 5 31 1 E3jie , SR 5 1
T b v 12 7 B A i T AR KB 6. 2400 i 117 3 D] 21w 2 B AL 336 328 e A sk (FE P SAFR SR T 1%
IR E R BB ARG, B K eGFPRIZ AL (R SCRRATet07. LVIR S A R) 4r ik 4l
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B, B ph a2 A i tetR : KEk te tR : DIAFK /A A% S AImRNAFE Y 41T o 3 L6 2011 fify 1) B[]
IR A AR 2 B (B 5B s B3 227 91 334H &= SEM, n =3 ; %kkp<0. 0001 , X [F Fanova il
Bonferroni G &) on: 1) HZmidtetR : DIAMK mRNARL G2 1) 40 i v 757 15 32 % 1% 7 38 N eGFP
FAPE , 2E 3G G2 S5 0 A BIBH AT 6 5 11) FIZmiStetR (KK FORLEL S it 40 i HH ) 7575 80 %6 ik
JSAeGFPI A , (H I Z ]G AN A KB40 1 e 41 i -7 AL e GFPR 1A (15 FHAAVS1/Te tO7 41 ffl 5 i3k
AT SEIR A IR, R 19 % B 4B ATS SR J2 eGFPEA M) s Fiid) S 3E b, YA tetR:K/tetR:D3A
(I mRNAZ: 2 G 1 241 i 15508 80 %6 AR 453 7K AUTER o & NIB SR 2 , RS FRATIAE % 4% Jig 4 1
Il 2 tetR: KA tetR: K/ tetR: DIAZKAF Z [ALAH A T ER R AN R R+ I 4H & S80S
IR B 7K A WS AL T ER o 7E B A Te t07/eGFP & ) BE HLAE A BIU93 740 A o . 2 I 1 28 0LR
S5 (B50) SR, 7EIX L, S TE I 79 b 200 o SIS 00 2 ) B L () S AR 003 2 AR 24 1 (ELFE Bl
A A3 AR DB AR AR T K56 241 B Hh 3R I 24 . P BB 2, U AE S H
Tet07/eGFPEL I BE HLAE A A0 BRIk B 40 B A 40 A Hh b A7 SRR S 3 i), A AE A te tR: D3AKL
HRI S A T SR B AR E TR (15D s 48 22 7R 9 P 354E = SEM, n =35 #k%p<0. 0001 , XL
Kl Z&anovafiBonferroni 51 56) o 5T A ik SLI6 45 A0 S, FHATRZ &35 5 ) UTER A& Bk B
(17, RILH 5 tetR: KA %A R M EM BN /1= EESRI 8 1%

[0571] VAT , IX Lo 25 RE R HUER 7, PIFRATR S E AT BE A7 A BT 28 AN (7] 48 i S 1Y 1)
1255 B A T 20 25 R 1] [ WL 2 A B 7 S 7 3R W35 A% BEL A ) AR e RS R M IR s Ut
BRAL ) T DA 32 DR A AS AR A 1 o SR T, XSS BIF 7E 428 1 LA 20 0 P 76 TR 7 R DA A 10X
R R AR N T

[0572]  YsrERedemaRAT T & MR SCR K E BIATR

[0573]  EAR EIRECHEHRAE 7 IR ATTXF ATRIK) I3 i 2635 J 1 7k A R WAL DT BRI 1 fd i) 25—
UCUE B B2 B AT TR 7= LR & M P 78 BR - ] DA 79 38 e 8 1 JO P A P vt 2 o 49, 720937
211 H 22 Hp U 5% 21 (1) A DT BR 7K P FULE B bk B 4 B 441 B A i BRI ATRZEL & 1 DT BR VA 2 11
H P 2R S = T DLE G = 2 5 30 R E AR 1 4 DR T E08 I A7 E 41 B 2R AR S 1 B 404
fiERE o T UG S AL, EFRAT T VR & Wb A3 53— FRATR AT LA A 42 i KRAB/DNMT3AZH & 7T
BRACE, o2 T BRI 7 1 s =, B sk s v RH A0 R A R E S ThRE , RS TR
ATRUAMIRIR FEAFAERS o BRIk, FRAT TR 2 75 0] LA A FH 2 5 38 7k VR 3R W358 A% BH HIRIR S (1)
0, )57 B I I 1 AT AT 2% e 0 3 (B2 ) SR MIRATTIATRI YT ER 25055 . A ik, a3 2 4
DNMT3ABKKRAB-ZFP & A I & &1 AH B /E FH 5 1) 3Lk (Chen, T.et al. (2014)
Nat.Rev.Genet.15:93-106) , 5 vz = 54Nl ariz4F it (specification) Flk & B
FEHI 2 T SCHER (Schwartz,Y.B.et al. (2013)Nat.Rev.Genet.14:853-64) , 1% E H
DL N IED) -

[0574] o Gufh 2 R - S BN - 2R R AL G2 (BHMT2, tH AR NG9a) « i 1 2R3 75
it , Fo AR 4 B A H3RR R - O — H JE Ak I H 35 45 J U4 28 (1 i £ Tk i 5

[0575]  « SET4# 4 X 1 (SETDB1) : 40 (A H 2L 5L R g , L PU AR 4H B T H3 M e - 9 — FFH Rk
A= Ak (5 5% S BEATAR S I AN LB T Fi)

[0576]  « Chromobox £ [ Jii |6 Y45 (CBX5 , W FK AHP1a) « iR 5l 345 & 4 8 F H3K9me [ 57
Pty TR 5 BRI AL B

[0577]  « DNA (UM% -5) - FH AL REME S - B (DNMT3L) « i ok 45 & A A 458 17 B4 DNMT 3 A
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TeAE AL IE T R DNA FH S A2 1 5

[0578] < ZestelA] Y5455 72 (Enhancer of Zeste homolog 2,EZH2) : Z#i (polycomb)
PHA S SV 20 A T B AT, LA 2H B 3 I s 2 IR - O M 2 IR - 27 R Ak, AT 7 A= R
M Z M E S & E AR

[0579] < 2t 554 - 20 [E YR I PE #1142 (Suppressor of variegation 4-20homolog
2,SUVA20H2) : 21 85 [ F RS AL g , LA S MR A 4H R T HARY 3 20 R - 20 (SR [R) e e 2 i |
1) 2 S BH FAR S IR R 8 2 B A bid) —FE 4k AT

[0580] < #HSEFEMIEFAEH 1 (Transducin-1like enhancer protein 1,TLEl) : 5%
I SR PR 1 45 6 R ) HL TS PR ) G 2 UM O i s R 3E )

(05811 AT A T & X L 1 ol Y RS 38R te tRIFJDNALE 5 38 W) B ATR o 78 R SCH L 8
HIATR¥EHEFR A : tetR: SET (SETDB1) 5 tetR:H (HP1-a) ;tetR:T (TLE1) ; tetR:GSEtetR:GL (R
PE M GOa o B R MW I ) K ) s tetR:ESE tetR: EL (HR #5 M EZH2 5 [ 1 250 W 35k ) K )
tetR:D3L (DNMT3L) ; fltetR:SUV (SUV420H2) . R WA R 51 51 T 1.

[0582] R A TR AT L FFRUERE A Bid . LVEELV/Tet07K5624R 5 21 i £ A 1 X 2637
RIATRAIE M, I HLRBL T ZEBIATRS , tetR: SET. tetR:GSAItetR: HEEAN Il - A2 5 ik it
B RGE S UTER (BI6A ; B3 2 7n 9P 51H + SEM,n=3) 4R , iIX B6ATR TG —i5 B tetR : KA
tetR:D3AMIITER AL Z . HtetR:GSANE , tetR: GLEE I SL IR TS 5t b FEA A AL, $27~ 1 ZEGIALK)
IR A A8 4 1 R 7 51 AT S e T ER KR AE R SIS St te tR: T te tR: SUV,
tetR:ESHItetR: ELIY JG R ZE ] B A2 B T I 26 38 (0 33 1) [ A A6 40 2 TG 3 1 B 7 b 40 i 3
ik Z X G T 0T PR BT A 75 0 PN UE A AR R e A, FRATTE B B T — e AE Y
ATR, &5 F 10 40 A 0 & 4 bl Bt B 1] 2D (B 6B B s 6o NP HME =S .E M. ,n=3) . L3k
PaFa 7~ e g FIOBATRI) 0 B AR K S A, AT NS 1 458 B I 3632 77 V6 22 A R IBATRIP) JE A
JEH,

[0583]  4RJ&, FATTVEAL T BN 7ESEIE DA )8 b B = ATRIIH LT A& 75 AT DAZERE B BT ATR %
SHIUTER NI H I, 7EBid . LV-ATR¥E 5 518K, AT Hdoxy AL BLFE & , F38 1 vt 28 20 i A
43 Hr R M Ml e GFP R 1A (E6C s 24 /s -1 ¥(H £ SEM, n=3) . tn W , FEdoxy it FH J5 4E+¢
tetR:D3AE R IIVTER . 5 F8 B HEFE 5, AE R UG BE 020 Hfa 1) — 8 40 0 LAEA[RIATRZ [A]
ARAE) R YERRUTER Rl te tR KBS B VTR S B H e U B AR E , 78 S W) BH 40 f )
Ik A45. 8% HR 4T . IX 548 FHAAVS1/TetOTK5623R 15 4 i 2 00 42 21 ) 15 L T Jloxt L, b 72
doxyJiti H J5 7R , eGFPFE FiT A % S 4R B H 56 4 F35 AL - BEEHR $8 7R Te tOTAHXS T-hPGK A 31
TR/ B RS T R PR 8 A 1T CAAE4EHF te tR: Kifs T 1 BH IR 25 Al 81 22
TEH.

[0584] SR )5, FRATTAEAHIRIFILV/Te tOTK56 24 1 Jk PA] 41 i 25 Hh 76 L 745 346 2% J5 KA TR ()
R R, AT (B 7A) B 5 tetR:D3A (B 7B) ctetR:K (B7C) BitetR:K+tetR:D3AL
& (B 7D) A MKATR 4y 1 5 4 B A v T A BH A 0k IR 3000 2 7 7K P PR U R 28506 (A AT
23N, X L S B0 f8 F AR AN R & A TR K TR AT « FEAR LIS % A Ml te tR: T, KN
TESLIR I T A 5 H B ATRAR A B ks 3= 85 Hp Ao A

[0585] st it X4 At A il B R 3B B A B 41 A H 1Y e GRPERIA , FRATT A AL 24 B B 3R Ak I, ATR
To—HFHEFUTER, Hid tetR: K. tetR: D3AM tetR : SETAYPH AN A A ik 1 % (BIT7A Bd %
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TNNFEIME £ SEM,n=23) . 420 & FtetR:D3A (Kl 7B Fd 2 N F 3418 + SEM, n=23) I , i
HHHIATRIE T 7 UTER BRI 3 0 . AR1 , 1 24 te tR: D3A S te tR: SETE  tetR : DILLL A i 75K
W5 HtetR:K+tetR: DIASAR I & 1) R AL 8% b Ah, M S tetR K3k (B 7C; £idE
TR N T IE £ SEM, n=3) i, HHJATRAF Y tetR: D3LEL tetR : DIAFE fF- Mo Wb [A] o i i » 24K
[IATRZ. — N3 tetR:K+tetR: D3AZ & (B 7D B 2R N ¥MH = SEM, n=3) I , KZ#
ATRIE 0T ER 25, M A H8 7 S 10 6 70 e 5 5 b 3 a6 ) A2 A F B ATR G AE W03 1
(EI6A) . FEHE 2, L2 % E T tetR:K+tetR:D3A+tetR: DILA S 1E A AEIZITINH S, %
JE B X e S B8 o A FH AR TR &, B tH A NI R0 BRI, S tetR:K+tetR:D3AZH
A HHEE s tetR:K+tetR:D3A+tetR: DL A& FEUTER AR I N4 . 15 (BITE; R A1
{H = SEM, n=23;*%**p<0.0001, F.[X &anovaflBonferroni J5 i 4) . % EF| EtetR:D3A+
tetR:D3L.tetR:K+tetR:D3AM tetR:D3L+tetR: KL & AL ITER SR (I &, i A5 = FHATRAE
tetR:K+tetR:D3A+tetR: DLV AW AL A AE H - & NEQGEB I 2, MtetR: SETRER 5
tetR:D3AMItetR:D3A+tetR: K=& WrEI MRS T 4G (S WK TE) , A1 17 HE & AR AIATRSF &=
NEFNE TR, I H AT tetR: SETH AW StetR:D3A+tetR: DL S (KITF;
tetR:D3LE R AtetR:L) B E WA LB HE/R , tetR:D3A+tetR:D3L+tetR: SETAL & Al LK
HtetR:D3A+tetR:D3L+tetR: KL & 1A R4k, B 72 A BRI UTER BRI .

[0586]  HftetR:D3LAY AN tetR:K+tetR:DIAZH A R LA Rv: v M 2 o S5 70 b () v BR kR
[0587]  #RJ5, FR A1) f# FH tetR: K+tetR: D3A+tetR: DILLL A 2 75 A % vr IR 75 B bk B2 41
A &4 e U % 21 (1) BELIBT (LIEI5D) o 1 A Lt i) R, BB B AR AN [ 2H 6 v FH G — FPATR
[P AR 2 S FImRNA S 42 Te t 07 . LVAR 25 BRIk 2 4 S A 41 i &R (7G5 tetR:D3AE IR N
tetR:D;tetR: DL R NtetR: L BdE Ko N FI5{E £ SEM,n=23) . W1 M\ 2 B ff) SZB& T 35
tetR:K+tetR:D3ASLIHIE F HOTTER B9 BRI 38 , FAEHE G I mRNARR RS 5 58 2 VHFR , 3 2 eGFPI
PRI B = L SR1M , tetR:D3A+tetR: D3LAItetR: D3L+tetR: K& #RE 1515 5 i /K I UL
BR (43 31250 % F160 %) o X LK P 5 35 v T B s 18 ATR 1 4% 14 RO 22 31 11 /K SF (o T
tetR:D3AN14% , A5 tetR: KAl tetR: DL L 40 B A AR AL B AL i A 4 1K) o« 51 A B 1
&, 24— AR = MPATRIN, K 2 B A0 % 9 e GFPRA 1 (51i580%) , I 28 4B T Xf tetR:D3A/
tetR:KVRA YU I — Fh st — A 7 2 DAY S 2 e v R 40 i R I TR T A e 2 T
S A N S5 R AR W M FRATTRITTERSE 5 2 5 vl DUEIR B H e Ak (WD 1S5
FEC MR G 25 O 1 Rl b ) /R, FRATT T S Te t 07 . LVAL G ERNTH/3T3AH AL 5 , X 4
M HEAT 4335 DA SRS 2l e GRPRH M B AR (REAN 4IP3 135 DLk ik 2544 (hosting) ) » i Ja H
B a2 A 36 ) S A 3 T t e tRAGATRAG mRNAFE Y B A1 AR 150 B 1 2, 76 4 o B 7 o
A 3R 441 B P 9 AT A 23 A R B s A ORI B TR - B UK it FH te tR : D3A+ te tR: D3LEL =
FEATRL A 5845 % 580 % FE R YT ER R (KITH) o 55— J5 T » 4n ARG 76 B A bk B2 41 B #4641 A
AL 2], tetR: D3A+tetR: KA & AHEAEH .

[0588] i ik i 4% A 5 il DNAZE 45 31 ATR 1T o i 36328 125 A R TR

[0589] bl H M = E H bR K — PR ML VR TT P &, Fo 0] FH T AT ] 2 R AL (R 1
RIBEVER RERN A% E M5 te tRAVE I P [ PMEETe t07 SO L Y 8 3h T I8k
()35 N, SR A% Te t07/ te tR ARG RN L% FBEAS T b B R B9 a 7 BN - Bb4h, Te t 0T e F v]
PALLARSE A IR NT A te tR AR, R S B ATR G4 _ERIATRAGFE LR 857 — R Ak . X F
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1% U nT A F T BE 04 2 16) 09 4B T AR AR ELAE FH o T 3K 2 Ji B, L0 ) R AT S8 B, DACKS
FiTet07/tetR REIR1F I K I EAL N3 FHATREESEJE R b B AT B — H ST 1 455 A S 1
B o RET L, AN ENTE —Fh e CE NS A B FBR I B 45 & AL s 1 45 58 2R AL 7 51, 78 T
SCHRFRA “UTERTCAE”) J2& 75 K 2 DA B IR 11 S R U R < b, 0 b BEL 4 HE 1 7 DUk ok
PR AR I AER [, I HLEATTR S AL A 2 TR B 2 T DAAR 3R AR AR B I o 1 1Y) B
P R R o AB S R 12, N AT 8 28 T SR i ik 53 DR 20 56 1 AR e AT TR i S ek
HERER, B EHTHER A& E BEEGHA S48 0 S ASE M AR ATR.

[0590] Oy 1 fif R IX e pn] @, AT R 7 — PR TREACHI AP AL, R B it A
SITEYIRER N, 28 (TALE;Gaj,T.et al. (2013) Trends Biotechnol.31:397-405) DNAZLE &
ST ATRI TR 14 o FE X H S, AT IR 1 XS BT tetR:K+tetR:DIAZH A HIATR.,
[0591] {45 2 , FRATTEKRABFIDNMT 3AS5 fik & 31 LA iy R 1R 0 94 A A [i) 2 DR 28 B A5 553 ) 1
FRTALE¥YIDNASS & 35 (B PR TALER) S B /R 7 41 41 T 3R 2vh) o Ad b U7 v, TRATT3RAS 1 7
TALE : KRABf &8 A (7E F X #RATALE :K) AP FTALE : DNMT3ARR & 2 H (R SCH RN
TALE:D3A) , 'E AT B R Ak PR 2H AL A 2 B o P47 B, FRATTHE e GFP R IE B ThPGK JH )
T EUEAEON T ANTALERE A, i (FLRLIE S B KA H IR 7 41 (5.10.15.20.25F130bp) [H
B » AR J I I bR v 12 0 B A e S K024 i 2R 1) 2 (R 4 Hp 2 Bt AL 326 326 1 S g S A o (L 15
TR, LR IR 7 20U E P R TALE R $E A7 A, A5 70k 22 (H-T) 4t Hh kA= TALEBH #1147
&8 & AEEIBAH R T IX B AR 1) 7R 2 B (M4 T & B TALE : K—TALE : DA i ¥ 45
AL R B 4 4 1 & A TALE : D3A—>TALE : KA I& I 45 6 67 s (I 3048) o SR 5, FRATTHS
eGFPRIA MY 7y e B 24 B, FF B & FH YRR TALE : KB TALE : D3ARIAA SN 5 (I mRNA%E G
XY R ARG, AT A ) R AT 2 4B AR 43 B 200 A DA R R R R S8 T o ] DL
8HH T FIIX LL 4 BT (AR A, FErr FRATIR S 1 AT T 8] B 4 ) < £ 11 Fi 7 AR U BR 2%
. (eGFPIIPEANN %) (K8B; £ sk N F3{E = SEM,n=3) , I H.7E H A 25bp|H] K& # 1 4
Ji 5 b e GFP R IA S I T ER B0 ) %7 (8C s il 7 J9-F 2414 £ SEM, n =35 #kp<0. 0001
Flskp<0.001 , XK FanovafBonferroni G 4) »

[0592]  Mixdbszibrh IR AT AN - 1) FLiiA TALE : D3AFITALE : KZE mrik 25 % f) Ak 3 241 iy o ¢
M eGFPRIX G e A VTR s 11) $EIE R K8 F ¥y P FRATR) &5 G B9 AR R I3 52 i s A4 DT BR Ak %
HHTALE : D3A-TALE : KA 1&E R I 9L MR A& 47 2. 245 285 . A% s 111) 7E MR Al B 0
FEH, 25 F130bp R I AF I T H B K B s Aliv) BB S TALE : KB TALE : D3A%) 7] 5 3 e GFPER X
EIE 3%) YTBR BB Z TR

[0593] = R B 45 44 A 5 (L B 4 5 AN APATRAE ¥E 5 871 _E 0 25 & A ARSI ) okt BR sk
SRR R, FRATTER S5 W 1) 7% 3 213k 22 3k (H-H) A4 (FLrb 9 AR ATRIF) C A ity 485 B TR %) &
] XAV RIS 28 . 8 T Nk 2 BAIE R 20 23k 2 ki, W8 ik i 4 &
46, FAVIRFES TALESS & 467 B, M RA IR 13 TALESS &7 B HIL ) o 187 S AR 48 o
VEFRATAE FH 2 BT S B8 A 5% FH (%) AR 5] {4 DU FPATR « FRATTIB A2 5% 1 75 P I TALERE AT A5 2 [a] £E [A]
WK EE EAA (5.10.15.20.25H130bp) HI6FeGFPHR 5 &L, 7 HIRA B8 B 8k 4% 5
R 3K A AR I8 BIK56 241 i (BI9ATR o IR IR R B )5, ik e i S A
L DL SR A5 40 e GFP+REAA , 3 B b sl 20 & P 4w AL TALE : KB TALE : D3ARY JFRL L 28 5L . AR ), it
5] ot R0 A AR 23 B 48 Ak B 140 4 B DA 00 5 R P A B AR ST 8] Ry 1 AR LE Rk &
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S5 Sk R, FATTAE A 9256 45 & 25bp 8] [ X 1K 8CH il iR (U H- T TALE : D3A—
TALE : KFJ3& I 41 2R o IX 26 556 1) 45 AR 7 < 1) TALE : KANTALE : D3AR 333 356 B A 72 H - HA%) i
W SRR, RVFAE 2 0K34 .7 % [ A A0 H i 5 S KRR (BI9B s Bl Ron
SF5{E + SEM, n=3) ;ii) BAMEEIRTALE : KEETALE . D3AS: S S 3K (Fik7.1%) 7K A VT BR L
B Z K ATTER AT 1) B DR JE b % 7 R ATR ) A X6 45 & I 5200 S AR DT BR R, Horp
TALE:D3A—TALE : K4 i& R I A LE AR S FIAIE L7 1. 35 1. 745 (K9C; 2 ¥ /& R om N FIME +
SEM,n=23) o #RTMI , AHX 25 5 7 AL T~ 75 Sk 22 R Ao v LU AR Sk 22 Sk i i o T ER R A B
KEgzm (CLRE8H K 9) o Bl A ATk 1 K 1) [A] & 470K B2 6T H - Hd i 1 I BR Ak %
152, Hoir 15bp R B4 ZETALE : D3SA—TALE : KFITALE : K—TALE : D3AK & P & v % 145 B IEF
(B2 st <k 28 R s 36 (19 25bp B BB 4) SR T, 15bpk 22 Sk M3l 5 25bp=k 28 R #4 i  [R] (1)
Z SR E /MR (O3 934 .7 % %5726 . 8 % K WeGFP- 41, BRI 1 . 3f5385m) .

[0594] PSR, IX BEE 4R 28 — R o T IRATTHY AR, BIFERC & A € HIIDNAZE & 5 ATR
100 £HL 5 P Bk P 386 325 i S U 30 B B DR PR 1) 7K A R LA U ER B AT AT M o A, A EE R 5T
AR B8 & o] AT %5 5 B SRR R B iy BR A B TALESS & A5 st AR 328 13600 0 o 3 3 6 )
W R 4% 7 2 1 2 AN BR e A, AT Z e e S =y DT BRI R R

[0595] i SR 5L FAT , FATTE I 75 AR R (1) TALE b AR 5 Fh R0 35K, B 7EN R i [ KRABIR
AITALERICA BRI DNMT AR , JT & 7 =70 BIATR (B 10A) o B i 6 Y BA0ph 1 2 13 SR AS A2 DA
75T A8 1 LR B KT AT TR A R DAAE Rk 7 %6 B AL B 4 i - T ER e GEP (1108 24
iR m N3 MH = SEM, n=23) o381 LR T AR AR A K2 AT DOKE 22 A 2000 38036 15 21 A4 ]
(R REAS psi IR 9k 2 55 77 AR R L AN [RImRNA 2 H

[0596] i it Ad FHATRIAS[R) 2H A 76 ANHSPCH [ 7Kk A WIS A5 T BR

(05971 JEiAXGE If 40 il (HSPC) HH T~ H 248 B B BEF e J1 A 2 3% 40 (T8 i o K 2 34
B R BRI N I R AR S8 N ISR (Biffi,A. et al. (2013) Science 341:1233158;
Aiuti,A.et al. (2013)Science 341:1233151;Aiuti,A.et al. (2009)N.Engl.J.Med.360,
447-458;Cartier,N.et al. (2009) Science 326:818-23;Hacein-Bey-Abina,S.et al.
(2010)N.Engl.J.Med.363:355-64;Cavazzana-Calvo,M.et al. (2010) Nature 467:318-
22) JHSPCOMU AR AE 2 R Gyt BT B 20, HL BT IR Gy o 5T 443 21 58 4ig H e DL )i
[ 328 A TV o RO, 3 o 2 i 2R Y AR A D 28 I E B FRATT ) I8 A%~ & 1) R 1k ) e
Al H A L O T PPl & FRATRZL G B 1% 2 15 2 BAAE AHSPCH 75 & i 2 7K P 1L
B, FATHE AT IR () Te t 07/ eGFPHR H5 WILVEL T2k H A Be AR 1 A B i L4774 () CD34+
AL SR J5  FRATT R S Bl 2H 5 b AR /M SR ) Zfid te tR: D3AL tetR : KB te tR: D3LAmRNAFL 4L
HHE o S8 ST 5 1 22 B G 1) 40 PR AN A e e 1) A L AE RERE 0 A 25 A R AR R B e b G 772
B AR TS0 T2 B A 4R (CFU-C) e R )~ [ AR 5 FR ik rp O T IR S8 s 5 () it
ZILE11A) .

[0598] ey AR E: F= Wb 1% 7% 1 41 B 1) vt Qi AR 230 s F te tR : KAL BE 5 e GFPRH #1
[ Bk o 98, R JE 4 L AE 1115 20 96 ) AL B AR B 44 , B 31 S0 45 R (B 11B s Fds 2o 1
{8 + SEM,n=3) . £ 4w D tetR: D3AMI tetR : DILAmRNARE 42 (1 CD34-+ 4 ffa o WL 8L 2 5L £
A, FtetR:K/tetR: DA A HtetR:D3A/tetR: DL & HEAT A F S EI RN, Bon T
Ik 40 %6 1 Ak B AR M 58 A PTBReGFPR L . 5l NIE BRI 2, B Id H A tetR:D3L/tetR: K&,
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tetR:D3L/tetR:K/tetR:D3A, FATE B 1590 % 4R 5 FE K YT ER o B B 2 , £ECFU-Clll 58
V2 R EC YR T 41 R AR R 20 P U SR B SR T BR K (BT 11C s B8 38 7R 9P 355 = SEM, n
=3) , R FE R L B AEHSPCAM IR 447 T ER .

[05991 g FHATRIKAS ] 2H & 76 N Tk B2 2 it o ) 7 A 32 W e A% 1 2R

[0600]  Jhy 1 PPAL - FHATREL G (1938325 2 75 /2 LLYE N TURES 2y (V22 2 T 40 B i 25 R 9 7 3%
I (B HE S iE S 28 97 720 I I PR AR DG 4R B 2R ) A ifs 3 8 25 /K P I i Bk, AT I 5 AH 4
A Tet07/eGFPH & WILVEL T oK H A B MR N TAHME - 28 5 , AT ph e DA £ Fh2H 6 FH 4
fBtetR:D3A. tetR:Kulite tR: DL A A% 5 (I mRNA%SE LA . SR I , W 20 5 e (1) 4B L AR e
Y1) 21 M0 1E TS Z BT AE B & TL- 15 FITL- T 3% F 5 i R TR B 290 P AR R5 3 ) (T i
LIS, 2 I 124) .

[0601]  4HAf A AIBEA ST 27w , R SUIATR A te tR: D3A/ te tR: K Ab #E 3 2 e 5l
i ) e GFPRHL 1o 55— J7 1T, AT A 28 AT BE A ATRAL A 10 b BE 5 503 25 JE R A 7k A T ER - 5
B , 7541 B 39 58 AT Ua B B S 18] AR P B S I DT K ] S, fe s B
2 LEAN I % S AR GRS 528 J5 A1 4E RR T BR (B12B s B R N P 35{H £ SEM,n=3) .
[0602] g FH 5 ] ATR AT N P9 5 225 KT 14 7 A 3 WLEE A DT 28R

[0603] A T V¥4l FeGFPHf 5 R G 3145 1 45 T2 75 th ] LURE Ak i N R R 3R W i A% 1
S I RIS R FRATT AR T R B2k B 1 (B2M) PRI 1 JE 31 X E il TALE (F3H
FIH T IX S TALE R 2 25 1R 7 51 Je I AR L5 & 4 s B AZ B IR T 41)  Hf 1X S TALE fil 45 3|
KRAB.DNMT3AFIDNMT3LAL B 35 Ohf T RA R R =B, 2 WLE 134) o 55— F1EE — 2 [A] Bl 25 — A
5 = TALEZ 8] {1 (A1 B& 40K £ 53 ) M 18K 20bp o SR J&  FRATT FH g 1k 357 R ATRFF) S bar A 2 e
HEK- 293 T4 , 38 ik 8 20 40 B A X6 40 P 3 AT B2V IE

[0604]  FEHLYLJE50K , 24 B2MBA L4 M ¥ & 79 b A2 e i), AXAE FHTALE : D3A+TALE : D3LAH
TALE : D3A+TALE : D3L+TALE : KZH & Ab BRI 5% 41 T I & 1 AH 24 2K 43 B0 B2MBA 14 4 i (K] 13B;
F A8 e o N E = SEM, n=3 ; %**p<0.0001 , BL[K ZanovaflBonferroni J5 & 56) . H 5V
RS2, FHFTA ATRAC R ZH 0 1) 511580 %6 /K A MR 2% 1 B2MK [ R 1A B~ AT L3 b, 3K
A% B2MBH P FIB2MBH M U 3E4T 1 4345 , 3 BT e 14 ATMHC - 143 T R T R IE , 1X 75 B A
Ji b S B2M. AT R I T S B2MPH PR A M AH S, JL-F B (R B2M IS 4 248 56 F-MHC - 1 3R 35
2 P (B130) o FRATTIE T B2MEH 4 FAB2MPBH 4 43 326 241 33547 225 (K1 2 08 43 #7 » H EL R I RH 1
11t b o 20 Pt 2Rk 2 25 10045 (K B2M (113D s B4l 7R A P39 4E = SEM,n=3) . #RJ5 , A1
VAL 7 24 I RNATE S CRISPR/Cas9 2 St 8 1A B2MAE PR B, = Fh R0 B 3872 75 th B 95 15 T 7K
ARMEAE S UTE N T I B B, AT CLRF & 52 65 4 (1) 77 200 AL P SE T2 1 Cas 9
(catalytically dead Cas9) (D10A+H840A;dCas9; 347 %) 1 & FE /R 7 41)) Fil & KRAB.
DNMT3AEDNMT LA M 5k (B 13E ;s TH ) , 7 H ik i 1 42 im) B2MIE PR (1) J2 3+ X 3 ) 11 Fh 5] =
RNA (gRNA; R4 51 H A% TR 7 41) (BI13E; K~ = K, #i Sk 7R CRISPR/dCas ¥ £
PE) ARG FRATHRIE 11 FIB2M gRNAM R % [ 4 i d Cas 9l & 8 1 ¥ JHORL I B 1] fg
A — e L YLHEK - 293 TN L o 4% G J5 33 K AL #E THEK - 293 T4 A i 9t X4l B R 7 A 2o
{¥dCas9:K+dCas9:D3L.dCas9:D3A+dCas9:D3LAdCas9:K+dCas9:D3a+dCas9: D3LLH & BE 5
SB2MFEE KIITER (B 13F ; $0¥E 7R 9 T {8 & SEM, n=3) R & , Te AT ToR A5 T B2MIT 2R 2 75 %
IFN- v b3 (—FB2MEBIEHH I FESH) AHitE (Vraetz,T.et al. (1999)
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Nephrol.Dial.Transplant.14:2137-43;Gobin,S.J.et al. (2003) Blood 101:3058-64) .
XTS5, FRATT A8 FH B A2 B FIB2MIY] 14 40 Al , f5 5 MBI 13B AN 1 3F ik 1) — B ATRAL 2 2%
P53 3 o P, TEN- v AL BEAE B AR ) Pr A g SR B rh 5| 27 - 57 - SRR B IR & il 1
(0AS1) FE R FIE A 22 L O1006%) (E136) o 53— 51 » B AR BT A= 7Y 40 g 7 5 S AR A
IKF_EAETRN- v A3 5 35 5 35 1 b3 1 B2MERIA , {H2 7EB2MBH 14 41 i 3 A I 1 3112 2 1A
FIEHIE I G 9 E 136G A 13H) »

[0605] 1 PEALG HHIRATTAIATRES T VTR 2 75 55 80 ) B PR b () FBH 0 322 s A A e A AR
FHZE, A4 BT T B A TR RN 70 2R 41 A A B2MIEE [R] ) 2R LB AR 25 o i B 1, FR AT 1 F g i
— HTALE : ATRZH & 14 JFURLAG E (1) 40 i 43 ik B4l 5, DISRIF i v BRAn i B4 (K144, BoR
RFMEIFACS 5T &) o Yot G UTTE (ChIP) Kl J5 % Ja 2T X 3 FAIB2ME ] 44 | I RNAZR
EBEEIT (RNAPo1TT) ) %€ B PCR 3 AT B /s 7E DT ER I 4 A H 58 A AN AE LR 1 5, 1 e 7E AR Ak
T (1) 4 0 ) JE 20T X A Ak v 4 (PPPIR12CHFICCRE 3 BR 43 3l FH AR 336 6 S 65 (167 B 2k B¢ o 14
XTHE ] 14B) FRATTIEXB2M CpG iy EAT 7 AR R A Eh 701, H HUR I 1 AR b BE 4R, /5
BT X IRAECpG /K b L4 125 7 5mC CUNTF1%) , 11 I ER 40 A H 14 A 5] X 35 B 25 0 A
MLDNAF B4k, (P48 3580 %) (B]14C) - DNAH B4V IE 17 T T BR 4L 55 , R NAZALL T 5 26 1l
R T 24 o FP (1 BMIEE R 4 3R A 06 (B114D) e, 9 1 R R TR 2 5 PR TB2MIE [, 3%
ITHEAT 1 18I RT - qPCRAYB2MAE [A] Je (1) % 5 43 i (B L4E T = ) 5 9F BRI AE = BEATRZ
B ) W s A3 i R 6 I — 3 DR B2, T e AH 41 JE R ) R IA AN 32 52 (B 14E)

[0606] ik eSS AT, FAT T M 7 K- 5624 g vh B2MIEE X A v Bk o il T X Fh il &2 R
FIAMHC- T G T B2MR [HI A A2 4% 75 ZE1) , AP 28 Hohn £ W tdToma o) 4t 7 41
) BB2MEE ] (1) 85 — AN B T, LB SR 35 B2M#% S IR 7S (I154) o #E HCRISPR/Cas9H
FEREE W] J5 , % tdTomatoBH M40 B IEAT 733 , S8 J5 9 b5 1 XS B2M R 3l ¥/ 39 o 1 1) 2 1
TALEELCRISPR/dCasOMATRI) ks i2E4T L 2 £l (X LEATRIP) ST 51 5 B 13 47 31 AHF]) o %
FHFTALEFJATR, B AT 1R B T TALE : D3L+TALE : KAITALE : D3A+TALE : DSL+TALE : K4H & %4 & #B
e e F2 8 HLPTBRB2MER AL , = EATRAL G R B AERIA (B 15B) o F& T TALERATRP) 2508 35 1)
TR T R SCIR MBI H A B AR (B 5B LR B S i) R TR T
CRISPR/dCas9FIATRIFHTERTE 14, AT IR T dCas9:D3A+dCas9 : K4 & 2 At =B RE NS 15 5
B23E K [ = VT BR A R (R 8 UL BR A I 771455 % 5 E1150) « B Jim » ¥ S TET 1 (2 40i% B A
DNAJ Y 34k s Maeder ,M.L.et al. (2013)Nat.Biotechnol.31:1137-42) HIHE4kIek @l & 1
dCas9¥E[r) 21|43 176 1 UTER 40 B I B2M 3 3)) 1/ 38 08 1 5 B BE R 1 SRk 1 s A (B 15D) , gk
—BUESE Tt = EATRA G175 3 T ER O T DNAH R 40 A2

[0607] Dy 1 PPALB2MITTER /& 5t AT LAAE JEAC N Tk 2 4 i b A 28, FRATT A G b SRR (1)
TALE :K+TALE : D3A+TALE : D3L ATRE4A 41 5% (I mRNAHS, 28 FLoR {8 R (AR N T . S8 /5
Vg 2 B YL ) 4 B RT R B G R 4E B AE B 2 TL- 15 AN TL - 71 35 55 3 AR VA 3 75 h A4 2 8 (]
16AH R SEI0 77 Z8) o« 4HAE A U A AR 29 A7 ¥2 78 FHTALE : K+TALE : D3A+TALE : D3L ATRF) Ab#E
FEB2EEF ) PTER (B 16BH I UTE B /1%, I 16CHH I FACSE) &

[0608] AR 2, ¥ 7P gRNADIRE £ G BV 25 (quartets) , B2 5 528
(singlet) &7~ ENfdi—FhgRNAE LABKBh F = 8 FldCas9: D3A+dCas9: DILAL A P & S B2MA) A
ROtk (B1T) o H-F SR AR S B —gRNAH 1) —LEBR 15175 T 5 7 Fh g RNA-& -4 I &= 1 U R
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BRI TER R AN, 72 LG LT, AT S 2] = HATRAH A K INAF 4 T-dCas9: D3A
+dCas9:D3LAH A o IX EE 4 3[R 45 7 RIS K = FRATRA® S AR SE L DA b (1) — P 58 4 IR 1 8 oL
[ gRNAT] LA 155 5 HoA R T ER

[0609]  ZRALldth, WATIC WA T 5 —TALED [ /& 5 2 LLF 58 R H K A M R BAL TR -
N, BATA R T R TALER A , AT FITALERR A Rl & 1 = FiAR[H %N 4, ETKRAB
DNMT3AFIDNMTIL (B 1785 2 M 7 5 ) o M A8 AL, FRAT TS 17 2 i i () 422 1) B2MAE [R] 1)
TALEZE [ FIK562B2Mtd Toma tof 25 40 M £ (53 59 13AFN15A) o tH T EORH A2 , 7ERH #3855
SrB2MIE (R 1 (1) A F] 45 A A S SO0 R, FRATTHR SR A T B2MIE (R 1 A 4% HL 7K A 1 25 DR T B
(B17B, B 7 B A I EAETE) o AN R R B ) 35026 B T B B 1 TALER ANl 25 A2 fl g,
HH X ) — 1 55068 HE 2% At — R RGEAE S 78 I i ol R 2% e Hh g b s S Sk 5 B1AS [ 1)
DNAZE &35k (B 178 H 7 B IR A 56 TE) «

[0610] S SR UG , 16 LE B4 25 — R SR 1 FRATDOH A FH e sl ATRAE N 41 B H 7k DT ER P Ui
PEIEIRIB) T A o R, DUERXT S B2M S 311/ 4 9 1~ B A S8 I 56 4B Btk , i 2
At i = HEATRA G B B R WS ALAS M B R E PRI T — IR HE 48 o b Ak , TRATTI8 i A5 P AAS
5] FIDNAZE A1 AR (RETALEFICRISPR/Cas9) K BH A4 3iA%: 2 21 Y UL, R4t 1 FRATTY SR
()32 3d R R R o

[0611] SR #H[n) (Y DNMT 3L 1 ik I 38 18 5035 I 490 ROME V6 14 41 g 2 214 vh i T-DNMT3A+KRAB[Y)
ATRIFJITER R

[0612] S T/ D& F AR I A RIATRIEL H AT A 12 75 0l DAZE R A DNAZE A 3811
LT 22 /D — sl 3832 32 28 40 5 LAY SR e 8 7 80 5 30 B8 110 SO R R IR - ) 11
HE P FIATRE OME « 9 T 1Al A S ] (I DNMT3L (R SCH#RND3L) ()8 1% 2 75 ] LAE 5
B PRSI (45 T3l /& DNMT3AFIKRAB) BIME L 55 3 i) f 55 40— R 80, BRAT TRV A T
Tet07/tetRER S0 KL, FATTH SR A0 3 T te tRIGATR AN A HE ] FRIDIL IR A48 71 7% (I mRNAKE Gy
T Tet07 . LVIR 5 B g ik 2 201 i A% 41, - 388 3k ek 1) 5o 2 97 2 4 B AR 43 A S 3 8 A ) ) 2
e 2% A A e GFPIIPEZH AR 1 23 B (B 18A Bl R N P IE =36, n=2) IR L f527R ,
BATVR I AR IATRE te tR : K+tetR : DIAZH A A P (1) 40 fa i ST BRAR 2> CE A 1I4) « M
ZIRT0% B FH3FATR I 2H & Ab B ) A B 28 9 e GFPRI 4 o B 1A ) te tR: DL Hte tR: K&k
tetR:D3AMA] , JRUE TEIX P A S 00 25 1 1 & (1) TR /K S L B = EATREH & I & 1 UL 3R OK
K3 . 545 (4920% eGFPIATE 40 ) (KI18A; EL i tetR: DILE&AE) X B %545 5 DA A FH
TetO7. LVHR 15 BRG bk O 40 M A 40 A 5 R I 208 — 250, o te tR: D3A+te tR: KA & BT BR AL
RGP E R NS te tR: DILAYNIR AP 5 1k G L, WWEITG6) o R )
(IDSLEAMh IR S tetR: KA & ik, & & B eGFPIH M4 . 55— J5 1 , DILAE B8 4 % 5
tetR:D3AM tetR:D3A+tetR: KL & W& BhIF] (B 18A; 2 WAND3LAKAF) - B2/ 72 , fEIX W A
S 25 AN TN A VT BR K 7 538 i ¥ DNMT 3L AIDNMT 3A ; BEDNMT 3L . DNMT3AFIKRABIE 42 R &
TetO7 7 41 BRI T BR AR FEAH 24 o X Le 34 45 7R AR B M) (R D3L m BAAG &4 1t 5 KRAB+DNMT3AZH
A

[0613]  RJG , TRATTVPAL X L S XS T2 T 7 1) A DNALS G 3k I ATR 2 75 38 - itk , 3847
FEB2M S B T X4 Fh 3 3% 7 4R AS[E] I TALESS &2 55 A 2 T MM I TALE DNA%E &35 (I
18BH 2 T R R AN[F] TALEZE 67yt (R B2MBE K] (1) 7R = s TALE AR U BE 1R 7 71 S LA
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AN S MAZ TR T A5 F K5 el C 4548 T TALE BL.CHFID, I HXf B F R 3/ TALE#
1. #2H0#3) X LU TALEHS B 4% 7 KRABEEDNMT3A » 4 M AN [] [ TALESE 57 55 K4 1 P AL S 1 T
BRI (LR L < 67 s AL 5B s BB 2 < 457 i3 CFIAL £3D) 5 7E T IR YT ERBTE AL TALE : DSAFITALE :
KA LA LA Rl AS [E] (055 (67 25 A <K - 57 /5B : D3ABR AT A A : D3A- A7 5B K) 454 SR Ja , oAl T Fil 4
Fith 5L T TALE A ATR AT A S 6] ) DL AR J5 AL 4% YLHEK - 293 T4 ., 388 i Isf 1) 5 R =4 il AR 2
AT DB AN [) 2 e 25 2F T XUEE B2M/MHCT [ 14 40 B F 7 40 Bl (BI18C) Rk Y e 12K, 75
TALE:D3A+TALE : KZH & Ab BRI B 5644 T, AT & 1K 70 £ B2M/MHCT [ 14 4 A (<] 18C
) D) o T, PP ARATRAG 2 A b A S ] (R D3L 3L Ab B 41 B S SO FE Sk =
DL 150 Wl & 1R AT R U BR ~F- 29 38 hn5 £ (B L8CHT R ) o S 3G AN T-B2M
¥ _ERITALESE A BIABRT &5 G 0T , H B T 3X P AT BR B R A5HIE S

[0614]  f )5, A1 148 FHEE T CRISPR/Cas9 KRG KIATRIEAT 1 24N S 56 (B 18D ; Hrdis % on
FEIME £ SEM, n=23) fEIX B, FATRIAE FHdCas9:K+dCas9:D3A ATRHN_B2M gRNA (4]
13E A A A AR L) 4% L HEK - 293 T4 il H AR D3L A Bk A 218 S 805 FFE T dCas 9 ATRY =
AN EB2M gRNAZR A5 225 (R U ER /K P AH 24 (1) 222 R TER /K P (B118D) o ik FHDNMT3AATR
I IRDILARAF AR A 45 2R

[0615]  RAFSR UL, IX Lo B4 TS 28 WoR 1, AR BRI I DNMTIL A] LA R B e AT T ATRIE & 4
HH () B ] PR X ) o

[0616] A A] 1) DNMT 3BIH) B Fiof & I8 468 R 1 #E v 1 4 B 28 7Y w222 T-DNMT3A+KRABIJ ATR (1
DUERRLR

[0617] 25 [& 2DNMT3BE & 7. A SLDNAF B4k 5 T 1 4 A, FRATT 9 17 9 5P DNMT 3B 75 1]
PLSERATHIATRIME . N 7 (812 b i) 8, FRATT/ETe t07 . LV K5624% 15 41 fig R il i CRISPR/
Cas9HEAT 1 DNMT3BII I AL il - N 1 EIX £, FATTFH PRI 2 08 25 20 4% S 4 i , — Fhgmts
ZHHRIFE SR CasIZELHF Wang, T.et al. (2014) Science 343:80-4) , 15— Fgmigst
X DNMT 3B [K] () 1 3 72 gRNAFIT A LNGFRAR E4) (B 19AH I FAK ) 75 1] WU 5 S 41 i
() T FACS &) o 75 38 i 22 PG 2R 25 i FH ) Cas O i » F-A1 T FH m B ATR A A7) 28 & B oL
LR, SR Jm i i v 2 4 AR U A LNGERBH 12 A0 B 2 200 A v 0 R ) 285 L 3 et b A i
7, FATAT DL PR A DNMT 3BAE (R 1) 20 A2 B i AN FIATRAL G VTR R 515 AEX B, 3K
ATTAR 22 5] 3 i gRNAFTDNMT 3B B (RP A LNGER[H 2 40 ) 5 %5 4= B 40 o (R ALE 4F A LNGFR
77 T 5 BF P PR 4 ) AR EE AS K S Vi it te tRK+te tR: D3AZHA T B (B 19BANEI19C; A5 FFACS
) AT F 7% P Y5 P DNMT 3B X R A ATR ) AH < TC AR 4 o ¥ 25 iy, DNMT 3B 22 AT s o 84 m 1
tetR:K+tetR:D3A+tetR:D3LA A HIVIEA R , IR 7R T AE X MG 6L T , DNMT3BAE Jyix 4
ATREI AL /E H (B 19BATE19C; 45 NFACSED) % T BT B H B ATRA & FH SR JATR, 5 B
A TG B AR EL , DNMT 3B ARG TR DT BR MUK LA BT Ar] 10 3% 22 57 . 1A, %5 FE 31 5 K56 241 iy
KA, b ST AR BB Ibk O 20 o R 20 . 22 % = DNMT3BEE 4 (U3 ik RT - qPCRA A7 M &) , T84T
1) 5] DNMT 3B 2 34 2 75 1] 386 hn % T-DNMT3A+KRABZH & ¥ 74 1 1) 1 41 il 22 (I ATRUTER 20 %
5 S, FoATT S5 B 5 R FHATR FH 2w b5 4> K-DNMT3B (¥4 & il & ] te tR DNA%S 4 18, ; DNMT3B
()R LR FIAE R 1) (I mRNABR IS #5 44 Te tO7 . LV BRI A RE R 15 2010 2R o (457 B 10
&, DNMT3BIT 1A & Z 3% 1 tetR: K+tetR: DIAZH-A I 1 , SEENAES2 %6 1 b 33 241 o v £
SE I eGFPYTER , 5B tetR: K+tetR: DIAAHEL G I 1 654% (B 19C) o fH f59F & /2 , DNMT3B
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i RE A T tetR: D3AZKAFHIUTER AL Z 1) 2. 9f% (BI19D) .

[0618]  RPRTI 5 , X LB IE 2 R 1, A M) I DNMT 3BRE A 2% b 48 R v ¥4 14 41 g 2 Y
HH (K DNMT3A+KRABZH & 1175 1k

[0619]  {i FH3EF-CRISPR/dCas9f ATRFIIE T TALEF ATR PR 2 T ERBCL1 1 AJE A .

[0620] 4R J5 , FRATIFI FHATRZAH & PTERBCLI 1A (— RSk A, &3 Tz K R BH 40 48~ Hb
Hh 2 T AN IR 40 M 2 M LR YT T 10 O TR 5 PR AS ATR BCL T 1A BT () 7% 14 , 3K,
AT 5E F 8 T CRISPR/ Cas [ 5 A 3447 J2E [R S 7], I 1) N B Jald bk 28 400 PR S &40 S v 6 IR ) 28 =
AR N ) tdTomatofs FE K] (K1204) o IS HE [m] HEBK 0 VF AABCL1 1AL PR () 145 77 71| 3R ik
tdTomatoE 3[Rl , T R SE ik 75 1% 38 R 1 RIE /KF AR 5, FRATT38 ik 41 B 43 %68 td Toma to
H 4 £ i & 4 3 4 i, I FH & A8 DNMT3ABEDNMT 3L 3 F-CRISPR/dCas K ATREE i) by
() JE 51/ 358 1 X 35 i 44N CpG i o 4 FHgRNA (1B R NCRISPR; 7E 66 1 K 2 1 gRNAFK) #%
TR T 51) BIANE & I8, Bt 3] 44 CpG 5 H B A3 o T8 b A A 38 AR A A 3 06T BB 22 [R] 1
tdTomato ik , A TRE WL M EAEA & XFBCL1 LA IE ) AN Tk (F120B) o 78 556 1 A 1) 41
W AR LGB S AN CpG & YT ER 5 BCL1TAZRIA B H AR #l ) (A8 SC 7R A td Toma to [ 74 4 A
(1) %) AH2< , R L L DR 1 U BRFE P2 B FH ATRAEE [ () CpG 54 11T AR AL o SR i FRATTIE R CpG &5 311
38H T — DAL, B 1E VPl — EATRAL A 5 14 7R IX LLAfF AL A, FRAT TR L 38 Fir B vl g (1)
WU ATREH & AL FKRABIK B —ATR AB S VE R I A2 , BT M 25 80 e 615 5 0 25 /K P11
FERIPUER, Horp F = EATRA A ICpG 38 (o Hir i 2 56 Hp e A 1 2 1) ) 1) 3R WLgE A% 4 4 5
BRIk 55 % B FE R UTER (B1200) o & fa » FATE T 7 5817 CpG &5 31 A8 L7 FhAS [A] (1) 2 T
TALE[FJATR (3 SR 7 RITOFITALE R (4 5 X Le TALE R S LR 5 471 B2 L G BRI 5 51 5] T2 7
KI20DT0 57~ = ) HAE N = HATRA A B AE 28 T-KRABITATR I I U BR v 14 - TR =
FATRAL A XX P FHCpG &y (1 T BR 5 BUBCLL LA A 2% HAC HIVTER (1 2 tdToma toJ L4 AR
111455 %) , 1M FHTALE : KRABYUBR 54 [R1 B8 B () S DR U BR AR DG, — 282 5 —HATRA & —HF
R, T 5 — e U] 58 A TEE 1 o AT 5, X LB R 78 NBCL11AZE R K A UTER I AT AT
P

[0621] g FF3E-F-CRISPR/dCasOffJ ATRITTER He e A P I L 1A

[0622] g%, FATEEXT AP AN NI ZE R (FL 2T 03K (alpha.betaflomega) 5241
(TFNAR1) 32 PR A 5 9 j2 A2 K BRLF-A (VEGEA) ZE [ Bk 7 FRATT00 2 WBt AL DT BR A - X
T 2 (R R AE B D] 3 31/ 38 91 DX I3 A Y2 7R CpG & o BRI I, AT T T T 4156 TFNARLCpG i 13
FligRNA (| 20E, Tii ) , &1 XFVEGFA CpG i ¥y 3 gRNA (K]20F , Tii#k) (FER6H i T gRNAR A%
TR o A NIBOE BRI 2 , i F 2 A 4T %F TENAR T JE K] A6 13 R g RNAKI & 340 F 3%+
dCas9f) = FEATRZ G 1 IR R 28 FLKS6 24 i , 5 AR A0 B B 4% AHEL , RATTSC IR 1 Ak 2E 41 i
H TFENAR L W) /KK 1R 3 (0. 224548 40) (BI20E, JEHR) o st4b , il i FH 4mig % X VEGFA
FE DR 3 FhgRNAF & FE 900 _E 3L T dCas9f = B ATRZH & i ok B 28 FLKS6240 i, 55 R Ab T
R AR L FRATTSE IR 1 Ah B 40 i H VEGF AR s ) /K~ B HA T 1 (0. 575728 4k) (B 20F, i
B o MR |, IX Be R R 7 i 5 T CRISPR/dCas 9 ATRITTER &% i\ A T L PR ) ] 4712k

[0623]  FpRLE ik

[0624] 1555 B4 AIATRAA 4

[0625] M H B RiEHE M EApCCLsin. cPPT.hPGK. eGFP.Wpre (Follenzi,A.et al.
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(2000) Nat.Genet.25:217-22) F=4 &4 Tet07 - FB{ TALESS & 457 55 I ATR R 15 418 05 25 2,
4 (LV) F1Z2IADNMT3B gRNAILY, T M #4438 /A pCCLs in. ¢PPT . dLNGFR . mhCMV . hPGK . GFP
.Wpre (Gentner,B.et al. (2010)Sci.Transl.Med.2:58ra84) ;=4 FKIAATRAIBid.LV. H
Addgene (pCW-Cas9;#50661;Wang,T.et al. (2014) Science 343:80-4) hEZ UK RIFF
RICasOFILHAA . WSl (Follenzi,A.et al. (2002) Methods Mol .Med.69:259-74) flf ik il
BLVIEW 4 5 2, 8T R A @44 J5kE  pMD . L/ pRREA 25 5k . pMD2 . VSV - G i 4 AL Jof3
K FIpRSV -Rev PA T I & 11 % B2 45 T iE 3o % YeHEK293 T Al : 55 15em ML 43 4 4 35/12.5/9/
6.25mg DNA o I i 88 3 B O B 3R AR BURL IR 45 300 1% , - ELZEHEK293 TN iy 1 3 ik 3% L7 B i
E, WSEHTFTR (Cantore,A.et al. (2015)Sci.Transl . Med.7:277ra28) .if ik FHAHICH H
RN E i tetR :KRAB (iR & fESzule, . et al. (2006) Nat.Methods3:109-16513Fi8)
W TKRABIE 7 AR i H B B T te tRIJATR AE FH & A LA F Hi& 21k )Golden Gate TALEN
Kit 2.0a (Addgene,Kit#1000000024;Cermak,T.et al. (2011)Nucleic Acids Res.39:
e82) MBI A 7 4= 2 T TALEFIATR : Golden Gate TALE C-HIN- 3V [X 43 il 4 5 ¥ +163
HI+63 A i Bl 5% o X LB R AR & T DART A S HE 25 9 25007 35k o 388 8 FH A 3 B TE T 1A 1Ak
B ek 5 FikipAC154-dual -dCas9VP160-sgExpression (Addgene#48240;Cheng,A.W.et
al. (2013)Cell Res.23:1163-71) HIVP160 ) I iEY) (transactivator) P4 T Cas9f
ATR.

[0626] il 77 2% A A T2 AL

[0627] ¥ N 4% E2 95 55 7k A2 A BIAR EZ 4411 . (B s bk 28 400 PR A &40 ) AU - 937 41 i /ERPMT - 1640
(Sigma) H ;HEK293THIK-5627E IMDM (Sigma) H ;s NTH/3T37EDMEM (Sigma) HH4EHF . A 5 77 1
N FEAH10%FBS (5413 ; EuroClone) \L- A& k% (EuroClone) A1 % HH &/ fH &
(100U/mLE&K JEE ; EuroClone) « 7E37 CTES % CO, M il B 2 4 v R 7R 4l S I LLO . LR 5T
£ (MOT) FH4E E FIATR - A WILVIL T A0 M 7= A i 2 4H i 5, S8 J5 45 FIMoF 1o XDPZH At 3 3% A%
(Beckman Coulter) & HEeGFPFRIE . W1 F P2 A HA M BSR4 R 1) N T FeGFP&
3 NAAVSTEE R s, FRATT L% G b AR iy a4 (5 & T el EiF I Te tOT P 415 1. bug gk it
o) FIHT T AR 1) % T2 I AAVS 1 - ZENBKmRNA (0 . 5ug s FHZFN; Lombardo,A. et al. (2011)
Nat.Methods 8:861-9) .98 Ji5 , 88k I il ¥ B A AR SR A5 S A M 447 A 1) e B, FF a1 Southern
BN 34T 20 A, LB A S I BB [m) B8 G, i Se AT BT iR 1 (Lombardo,A.et al. (2011)
Nat.Methods 8:861-9) ;ii) N /' #EBCLIIAR 25 =AM F 4G A tdTomato &, FA 1L % 4y
A 5203 HEA ARG B td Toma toff i PR (1) AR Y i 4 (2ug) , 3 [F] JmfidCas 9 BTRL (1ug)
M —FRELEEAIE T3IMegRNARK Fiki (125ng; gRNAKFF:57 -
GGAGCTCTAATCCCCACGCCTGG-3") siii) fi FI 5 XFBCL11A{E FH i) SR M ARABA) 1 i) S WA K B 2
2 4% - IRES- tdTomato B4l AB2MIK) Y & 71 (gRNAKI/F 51 : 5" - AGGCTACTAGCCCCATCAAGAGG -
37) o itk BH A 41 A AT FACS 43128 7= AR 3 P Ff t d Toma t o4 i R o

[0628] 1 MIARATRIVE 14 , LAMOT 910 R IEATRIVBid . LVEL S H 2 4 & , 5% H ki a%
PR AN 5 1R R IXATRAmRNA (4D-NucleofectorTM System;Lonza) FR ¥ il i i $TK-562.U937
FINTH/3T3H B VRV B , 3548 FH K PR W - 1130 FH T B bk B8 200 o 5 200 o 1Y SF s Y7 s %
X TR IE T te tRERTALERIATR , FATTH At 7% G 2ug X IR (BURL A4 403 S (I mRNAPR 55)
HOR AR NS N AT 528, HoA FATE F500ng B M ATRA KL o 73— J5 T, FRATTH 28 4L
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1-2ug4mhth 3 T dCas 9T ATRIP) Tk 1125 - 250ng R IX gRNAM UKL  4HT AT IA (Genovese,P.et
al. (2014) Nature 510:235-40) f= &SN S HImRNA . 24457~ , F1uME)5- %44 -2- i AU
1 (AZA, Sigma) B{12ug/mLI) 2 PR E (Sigma) AbHEANAY . B K B8 #o S AZARI RE 37 2%, HL7E
AT 5 AR AR TR I8 AR 7 A A . 4 8 7= i, 500U/ mL) 41 A TFN- v (R&D
Systems) ZbFRAN MY - B K FE e 5 A TEN- v B9 RE IR 3L, H HAEANHE 5 55 2 R AR 4K Jl it i =X
20T AR 4 A 200 B 1 R A5 P I I 37 242 £ CD 34+ 41 I 1 Lonza o 44 10°4>CD34+41 il /
nLEAAEEFER EER MU T ARIA/EHA MK 71 L MiEStenSpank 77 &
(StemCell Technologies) H il ¥t 7 : T 40K T (SCF) 50ng/mL F1t3f {4k (F1t3-L)
50ng/mL+ Ifil. /M A= 2 (TPO) 50ng/mLAH 4126 (IL-6) 50ng/mL (34 H Peprotech) .85,
PL30-50FIMOT FHTe tOTIR A LVEL S 40 il . 2648/ I, FH2ug I ATRZW A%mRNA (P3Primary
Cell4D-Nucleofector X Kit,program EO-100;Lonza) % 4T H 25 FL . ZE&F Flds 77 AL
AL RER 1M SR1 (BioVision Inc.) o s 73t — J& J5 , 78 IMDM10 % FBSH (1) ¥ 4 15
TR BE TR AN X FCRCI 2 , 7EJE T H BE4F 4 R 1 15 77 & (MethoCult H4434,StemCell
Technologies) H1HL L5 — K800 AH L /TR 322 Fh o BHAR S A i, AR 4 TR 245 2 s X 42
WHRATIF R % 58 , Ham i i XAl e R 34T 04

[0629] @I EH 94U R AR (1eukapheresis) FlFicoll-Hypaquefsf &4 25 MAZ FEALAAR R 41
JE) I B A% 41 L (PBMC) 43 5 i 1k 1 TIbR E &40 P« 4 FH 5 % X CD3 ATCD 28 1 Bt A4 4% 4 117 Tl Bk
(ClinExVivo CD3/CD28;Invitrogen) HR 4 il s 1 FHVE Ul BH VG AL FE 0 ik 40 , FRAEXN B A
BB M EE  10%FBSHIGng/mL IL-7FIIL-15 (PeproTech) [JRPMI (Sigma) H LA1x10°4
A/ mL AR B 8 9%, i SE BT A (Kaneko,S.et al. (2009) Blood 113:1006-15) .3%7:3 K
J& » FTetO7H 5 ILCLL LOMIMOT 4% S 40 i . 5% T Ja 3K, T BE 4 M I FH 2ug Zm A ATR I mRNAFE,
FHAR o SR 7 I X 22 5 B TCR B DT BR otk , FRATTAEAF AEPTCD3 P44 (OKT3) 30ng/mL
(Orthoclone,Milan,Italy) fA NEZHIL-2 50U/mL (PrepoTech) B {F ML T ks 57 K E b
[ (bulk-treated) Tk 4HAE 55k H J6 % MAR16000rad #E S PMBCHI10000rad K& 5 JY 40
(5 -9 o % T IR AR TIBRES 41 B A O B2MYTER , ad ik (1 4 25 K Ficoll-Hypaquetf & 73 &5
FIFHPan TAHAE > B A Miltenyi Biotec) AT E¢ 2k, MAd B 44 1 PBMCH /9 B 1X
SEAH L . SR J5 FH 5 5T X CD3FICD28 I i 28 A (I Wik (C1inExVivo CD3/CD28;Invitrogen)
R 58 )3 7 P U0 B B OE TR, I LA R A F R R VEE R R L 10% FBSHI5ng/mL IL-7H1IL-
15 (PeproTech) [IRPMI (Sigma) H1EA1x 10°AN4HAE/mLAJ IR FERE 35, (5 BT ik (Kaneko,
S.et al. (2009)Blood 113:1006-15) . 55F£3°K J& , F 4w fith 3 T TALE I ATRIF) 44 40 5 % 1)
mRNAXT M 34T H 2 FL , FFAERE TR P FRORFF2 8, 76 H 5 LS 4 KRB 22 Bk . ACBATAEICD34
+ 21 A AT JEAC TR 40 B 1 48 FH i San Raffael el B A2 M016 3 2 A b

[0630] it A AP A AR K R IE S #fr

[0631]  XfTZBid. LV T 140 CD34+4H g S I Jim AR FI TR E 241 o 1) 4 928 3R 284 40 it (e
FACSCanto I1;BD Pharmingeni47) , FATIME FHUL N Hifas.

[0632] Pifhs 73 INFH
Pt ACD133/2 PE Miltenyi Biotec
Ft A\ CD34 PECy7 BD Pharmingen
$LACDI0 APC BD Pharmingen
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Pt ACD45 PB BioLegend

Pt ANCD3 PE BD Pharmingen

Pt ACD13 APC BD Pharmingen

Pt ACD33 PeCy7 BD Pharmingen

PTLACD235a PE, APC BD Pharmingen

L AB2M PE Biolegend

HLAMHC-T APC Santa Cruz Biotechnology,Inc
P ACD271 Alexa Fluor 647 BD Pharmingen

[0633] M HERR T & A E H & D (Aminoactinomicin D, 7-AAD) PH4:  JEAF 75 I 48
B, 3 HLARRR AT 15X LO°ANE AR T 23 o 24 e £ ATFMOZL £2 (6 4 L PR 11 % R

[0634] % FIERFIE DT, fiR¥ESuperseript TI1 First-Strand Synthesis System
(Invitrogen) I3 W77 %8 , (f FHBEHL/S A (examer) W05 3 M 2-6x  10%/N4HAEHRE HLA) 2
RNA (RNeasy Mini kit;Qiagen) 3841 HTagMan3& K #iA M€ (Applied Biosystems) 73 #T
T =14 115-100ng>k HK-562FIHEK293T4H I [ cDNA.
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BRY

A B2 #R(1D]

Hs00215284 ml

NLR % # , 4 # pyrin 3% 2(pyrin domain containing
2) [NLRP2]

Hs00212574 ml

#EAVI (2] ) [GP6 |

Hs00293416 ml

MEBEPLEER13 (2R X/9-IAX) [RDHI3]

Hs00373719 ml

EPS84f1 [EPSSLI]

Hs01085949 ml

O HBREEL, P (dPEF])II12C [PPPIRI2C]

Hs00165957 ml

MA5ZAaT IR (F#, %) [TNNTI]

Hs00162848 ml

U452 & 1 38 (5 JE) [TNNI3]

Hs00332766 _ml

F GAR19°T14ES1 [C190rf51]

Hs00162516_ml

R g4 % av [SYTS ]

[0635]
Hs00936202 ml

& OB RERBER B, XAREA, H [PTPRH ]

Hs00382401 ml

5 15L& 61 86B [TMEMS6B]

Hs00208777 ml

SAPSHX F %k, A 1 [SAPSI]

Hs99999907 ml

Beta-2-#4 5k & € [B2M]

Hs02758991 gl

H i B2 -3-BE B L £ B4 [ GAPDH]

Hs01060665 gl

L5 & @ beta [ACTB]

Hs99999909 ml

KRN S A5 85 | [HPRTI

Hs00973637 ml

2'-5"-FR AR BR A R B [OASI]

Hs00276752 ml

2 AR 11(Spastic paraplegia 11) [SPGI]]

Hs01388797 ml

5t M EE1IA X 69 & & LB R 42 (Protein

associated with topoisomerase II homolog 2) [PATL?2]

Hs04399718 ml

4K = o B JK B 69(Tripartite motif containing 69)
[TRIM69]

[0636]
Hs00900055 ml

f g ) Z A KB FA [VEGFA]

Hs01066116 ml

L% (alpha, betaFromega)Z 1 [IFNARI]

[0637]  DLRTHHIR T FHT K I eGFPAL s W i) 3 K 2R 35 Ul '€ ¥4 (Lombardo,A.et al. (2011)
Nat.Methods 8:861-9) . HHViiA 75EZHFPCRE 4G (Applied Biosystems) #4752 PCR, 31
& A5 B R 46 2R (CtAI IR 4678 50) « AT Fh HEBR B CHE =379 25 R J 0t A A
Ct 7LV AR R ) A R AR K, AHA T-HPRTEB2MER IA (RF 28 2 R4 BR) FrfiEdl , ¢ H
FEN N AR TR AL B A o (R HEYD) BI04

[0638] T r#fr

[0639] X} T W AR iR &L 28 W /7 , FiDNeasy I ¥k F1ZH 23 77 & 5 Q T Aamp  DNAfREL Y a8 551 &
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(QTAGEN) #2HUFE K ZHDNA , 2R 5 FiEpi Tect WHRFR A £h 175 & (Qiagen) FR 4 i3k w11y VLG
HHALBE AR S, A8 AL P24, £ DL R 20 S 1 51 0PCRYT H4 SaM A 2l F X 43 246 PCR - B
57 RlpCRIT-TOPO TA (Invitrogen) H, i# i f# FIM1 338 FH 5| 900 - 56 E B AP AL S R 5 &
107 f% .

[0640]  [p1s Bom#IF GTTGTGTTTTTTGGGGAAGTTAG
BIS B2M#IR AAAATTCCTCCCTATATCCTTA
BIS B2M#2F AAGAATGGAGAAATTTTGTAGGGAATT
BIS B2M#2R ACCACCAAAAAAAACTTAAAAAAAA
BIS B2M#3F TTTTTTTGGTTTGGAGGTTATTTAG
BIS B2M#3R CAAAACACATAAAATCCTTAACACA
BIS B2M#4F TTTTAGATTGGAGAGTTGTGGATTT
BIS B2M#4R AATTTTACAACTCCCCTAACTAACA

[0641] g FI5-10g%t%f AH3EKRNASR & EEIT CTDE & YSPTSPS/™ 4 [ ChIPZR #ii4 (Abcam) ,
WET T (Lombardo,A.et al. (2011) Nat.Methods 8:861-9) #4744 {6 i G 2 i iE (ChIP)
I3HT o TgGIR AR ALt FAEXS B . R SCHIH T T X Lo it 52 1 5190« 8 s s FH A A R bn AL
VIR A CLOT v AR NN S IRNA Pol TTHI S HH bl

[0642]  [poy-241F GCAAGTCACTTAGCATCTCTGGG
B2M-241R TTGCTGTCTGTACATCGGCG
B2M+158F TCTCTCGCTCCGTGACTTCC
B2M+158R CGCTTCCCCGAGATCCAGCCC
B2M+315F AGGGGAGACCTTTGGCCTAC
B2M+315R CTCTGACGCTTATCGACGCC
B2M+580F AGACTGGAGAGCTGTGGACTTCG
B2M+580R GCCAAGCATTCTACAAACGTCG
B2M+1529F CAGTCAGGGGAGCTGTAAAACC
B2M+1529R TTGCCAGGTACTTAGAAAGTGC
B2M+3307F CCTTGGGTTGATCCACTTAGG
B2M+3307R TAGTAGAGTGCCTGGGACATAGC
B2M+3969F GTGTCTGGGTTTCATCCATCCG
B2M+3969R GCTGAAAGACAAGTCTGAATGC
B2M+5082F AGGATAAAGGCAGGTGGTTACC
B2M+5082R AGATGTCCAATGTGGAAATGGC
CCR5-305F AGTCTGACTACAGAGGCCACTGG
CCR5R-255 AGGCAAATGAGACCCCAAACAGC

PPP1R12C-861F

TAAGAACCGAGGACAAGTAGTGC

PPP1R12C-768R

TGCTGGGATGACGAGCGTAAGC

[0643]  Giit 53T

[0644] g B[ ZXANOVAKS Z6 M Bonferroni 2 5 E 55 Ja K 56 DA AR FIT A A8 & (8] 1Y) JE IR 2

K EF G REE (P<0.05) .
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[0645]  7ZNF10

[0646]  ALSPQHSAVTQGSIIKNKEGMDAKSLTAWSRTLVTFKDVFVDFTREEWKLLDTAQQIVYRNVMLENYKN
LVSLGYQLTKPDVILRLEKGEEPWLVERETHQETHPDSETAFEIKSSV

[0647]  DNMT3A

[0648]  TYGLLRRREDWPSRLQMFFANNHDQEFDPPKVYPPVPAEKRKPIRVLSLFDGIATGLLVLKDLGIQVDR
YTASEVCEDSITVGMVRHQGK IMYVGDVRSVTQKHIQEWGPFDLY IGGSPCNDLSTVNPARKGLYEGTGRLFFEFYR
LLHDARPKEGDDRPFFWLFENVVAMGVSDKRDISRFLESNPYMIDAKEVSAAHRARYFWGNLPGMNRPLASTVNDKL
ELQECLEHGRIAKFSKVRTITTRSNS IKQGKDQHFPVFMNEKEDILWCTEMERVFGFPVHYTDVSNMSRLARQRLLG
RSWSVPVIRHLFAPLKEYFACV

(06491  EZH2 (%5 A%44)

[0650]  NVSCKNCSIQRGSKKHLLLAPSDVAGWGIFIKDPVQKNEFISEYCGEIISQDEADRRGKVYDKYMCSFL
FNLNNDEVVDATRKGNK IRFANHSVNPNCYAKVMMVNGDHRIGIFAKRATQTGEELFFDYRYSQADALKYVGIEREM
EIP

[0651]  EZH2 (KAF{K)

[0652]  RLWAAHCRKIQLKKDGSSNHVYNYQPCDHPRQPCDSSCPCVIAQNFCEKFCQCSSECQNRFPGCRCKAQ
CNTKQCPCYLAVRECDPDLCLTCGAADHWDSKNVSCKNCSIQRGSKKHLLLAPSDVAGWGIFIKDPVQKNEFISEYC
GEITSQDEADRRGKVYDKYMCSFLFNLNNDFVVDATRKGNK IRFANHSVNPNCYAKVMMVNGDHRIGIFAKRAIQTG
EELFFDYRYSQADALKYVGIEREMEIP

[0653] TLE1

[0654]  MFPQSRHPTPHQAAGQPFKFTIPESLDRIKEEFQFLQAQYHSLKLECEKLASEKTEMQRHYVMYYEMSY
GLNTEMHKQTETAKRLNTICAQVTPFLSQEHQQQVAQAVERAKQVTMAELNATIGQQQLQAQHLSHG

[0655]  GOA (k& AE{A)

[0656]  LNRKLRLGVGNRAIRTEKIICRDVARGYENVPIPCVNGVDGEPCPEDYKYISENCETSTMNIDRNITHL
QHCTCVDDCSSSNCLCGQLSIRCWYDKDGRLLQEFNK IEPPLIFECNQACSCWRNCKNRVVQSGIKVRLQLYRTAKM
GWGVRALQTIPQGTFICEYVGELISDAEADVREDDSYLFDLDNKDGEVYCIDARYYGNISRF INHLCDPNIIPVRVF
MLHQDLRFPRIAFFSSRDIRTGEELGFDYGDREWDIKSKYFTCQCGSEKCKHSAEATALEQSRLARLDPHPELLPEL
GSLPPVNT

[0657]  GOA (KAZAA)

[0658]  LEKALVIQESERRKKLRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQSDQQSKRTPLHAAAQKGSVET
CHVLLQAGANINAVDKQQRTPLMEAVVNNHLEVARYMVQRGGCVYSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD
VNAQDSGGWTPI IWAAEHKHIEVIRMLLTRGADVTLTDNEENICLHWASFTGSAATAEVLLNARCDLHAVNYHGDTP
LHIAARESYHDCVLLFLSRGANPELRNKEGDTAWDLTPERSDVWFALQLNRKLRLGVGNRAIRTEKI ICRDVARGYE
NVPIPCVNGVDGEPCPEDYKYISENCETSTMNIDRNITHLQHCTCVDDCSSSNCLCGQLSIRCWYDKDGRLLQEFNK
IEPPLIFECNQACSCWRNCKNRVVQSGIKVRLQLYRTAKMGWGVRALQTIPQGTFICEYVGELISDAEADVREDDSY
LFDLDNKDGEVYCIDARYYGNISRF INHLCDPNI IPVRVFMLHQDLRFPRIAFFSSRDIRTGEELGEDYGDRFWDIK
SKYFTCQCGSEKCKHSAEATALEQSRLARLDPHPELLPELGSLPPVNT

[0659]  SETDB1

[0660]  MSSLPGCIGLDAATATVESEEIAELQQAVVEELGISMEELRHF IDEELEKMDCVQQRKKQLAELETWVI
QKESEVAHVDQLFDDASRAVINCESLVKDFYSKLGLQYRDSSSEDESSRPTEI IEIPDEDDDVLSIDSGDAGSRTPK
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DQKLREAMAALRKSAQDVQKFMDAVNKKSSSQDLHKGTLSQMSGELSKDGDLIVSMRILGKKRTKTWHKGTLIAIQT
VGPGKKYKVKFDNKGKSLLSGNHIAYDYHPPADKLYVGSRVVAKYKDGNQVWLYAGIVAETPNVKNKLRFLIFFDDG
YASYVTQSELYPICRPLKKTWEDIEDISCRDFIEEYVTAYPNRPMVLLKSGQLIKTEWEGTWWKSRVEEVDGSLVRI
LFLDDKRCEWIYRGSTRLEPMFSMKTSSASALEKKQGQLRTRPNMGAVRSKGPVVQYTQDLTGTGTQFKPVEPPQPT
APPAPPFPPAPPLSPQAGDSDLESQLAQSRKQVAKKSTSFRPGSVGSGHSSPTSPALSENVSGGKPGINQTYRSPLG
STASAPAPSALPAPPAPPVFHGMLERAPAEPSYRAPMEKLEFYLPHVCSYTCLSRVRPMRNEQYRGKNPLLVPLLYDF
RRMTARRRVNRKMGFHVIYKTPCGLCLRTMQEIERYLFETGCDFLFLEMFCLDPYVLVDRKFQPYKPFYYTILDITYG
KEDVPLSCVNEIDTTPPPQVAYSKERTPGKGVF INTGPEFLVGCDCKDGCRDKSKCACHQLTIQATACTPGGQINPN
SGYQYKRLEECLPTGVYECNKRCKCDPNMCTNRLVQHGLQVRLQLFKTQNKGWGIRCLDDIAKGSFVCIYAGKILTD
DFADKEGLEMGDEYFANLDHIESVENFKEGYESDAPCSSDSSGVDLKDQEDGNSGTEDPEESNDDSSDDNFCKDEDF
STSSVWRSYATRRQTRGQKENGLSETTSKDSHPPDLGPPHIPVPPSTPVGGCNPPSSEETPKNKVASWLSCNSVSEG
GFADSDSHSSFKTNEGGEGRAGGSRMEAEKASTSGLGIKDEGD IKQAKKEDTDDRNKMSVVTESSRNYGYNPSPVKP
EGLRRPPSKTSMHQSRRLMASAQSNPDDVLTLSSSTESEGESGTSRKPTAGQTSATAVDSDDIQT ISSGSEGDDFED
KKNMTGPMKRQVAVKSTRGFALKSTHGTATKSTNMASVDKGESAPVREKNTRQFYDGEESCY T IDAKLEGNLGRYLNH
SCSPNLFVQNVEVDTHDLRFPWVAFFASKR IRAGTELTWDYNYEVGSVEGKELLCCCGATECRGRLL

[0661]  SUV420H2

[0662]  MGPDRVTARELCENDDLATSLVLDPYLGFRTHKMNVSPVPPLRRQQHLRSALETFLRQRDLEAAYRALT
LGGWTARYFQSRGPRQEAALKTHVYRYLRAFLPESGFTILPCTRYSMETNGAKTVSTRAWKKNEKLELLVGCIAELR
EADEGLLRAGENDFSIMYSTRKRSAQLWLGPAAF INHDCKPNCKFVPADGNAACVKVLRDIEPGDEVTCFYGEGFFG
EKNEHCECHTCERKGEGAFRTRPREPALPPRPLDKYQLRETKRRLQQGLDSGSRQG

[0663] HP1-a

[0664]  MGKKTKRTADSSSSEDEEEYVVEKVLDRRVVKGQVEYLLKWKGFSEEHNTWEPEKNLDCPELISEFMKK
YKKMKEGENNKPREKSESNKRKSNFSNSADD ITKSKKKREQSND TARGFERGLEPEK T IGATDSCGDLMFLMKWKDTD
EADLVLAKEANVKCPQIVIAFYEERLTWHAYPEDAENKEKETAKS

[0665]  DNMT3L

[0666]  MAATPALDPEAEPSMDVILVGSSELSSSVSPGTGRDLTAYEVKANQRNTEDICICCGSLQVHTQHPLFE
GGICAPCKDKFLDALFLYDDDGYQSYCSICCSGETLLICGNPDCTRCYCFECVDSLVGPGTSGKVHAMSNWVCYLCL
PSSRSGLLQRRRKWRSQLKAFYDRESENPLEMFETVPVWRRQPVRVLSLFEDIKKELTSLGFLESGSDPGQLKHVVD
VTDTVRKDVEEWGPFDLVYGATPPLGHTCDRPPSWYLFQFHRLLQYARPKPGSPRPFFWMEVDNLVLNKEDLDVASR
FLEMEPVTIPDVHGGSLQNAVRVWSNTPATRSRHWALVSEEELSLLAQNKQSSKLAAKWPTKLVKNCFLPLREYFKY
FSTELTSSL

[0667]  DNMT3B

[0668]  MVAELISEEDLEFMKGDTRHLNGEEDAGGREDSTLVNGACSDQSSDSPPTLEATRTPETIRGRRSSSRLS
KREVSSLLSYTQDLTGDGDGEDGDGSDTPVMPKLFRETRTRSESPAVRTRNNNSVSSRERHRPSPRSTRGRQGRNHV
DESPVEFPATRSLRRRATASAGTPWPSPPSSYLTIDLTDDTEDTHGTPQSSSTPYARLAQDSQQGGMESPQVEADSG
DGDSSEYQDGKEFGIGDLVWGKIKGFSWWPAMVVSWKATSKRQAMSGMRWVQWFGDGKFSEVSADKLVALGLFSQHF
NLATFNKLVSYRKAMYHALEKARVRAGKTFPSSPGDSLEDQLKPMLEWAHGGFKPTGIEGLKPNNTQPENKTRRRTA
DDSATSDYCPAPKRLKTNCYNNGKDRGDEDQSREQMASDVANNKSSLEDGCLSCGRKNPVSFHPLFEGGLCQTCRDR
FLELFYMYDDDGYQSYCTVCCEGRELLLCSNTSCCRCFCVECLEVLVGTGTAAEAKLQEPWSCYMCLPQRCHGVLRR
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RKDWNVRLQAFFTSDTGLEYEAPKLYPATPAARRRPIRVLSLFDGIATGYLVLKELGIKVGKYVASEVCEESTAVGT
VKHEGNIKYVNDVRNITKKNIEEWGPFDLVIGGSPCNDLSNVNPARKGLYEGTGRLFFEFYHLLNYSRPKEGDDRPF
FWMFENVVAMKVGDKRDISRFLECNPYMIDATKVSAAHRARYFWGNLPGMNRPV I ASKNDKLELQDCLEYNRIAKLK
KVQTITTKSNSIKQGKNQLFPVVMNGKEDVLWCTELERIFGFPVHYTDVSNMGRGARQKLLGRSWSVPVIRHLFAPL
KDYFACE

[0669] %1

[0670]  TALEIE[H]

[0671]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
IVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGV
TAVEAVHAWRNALTGAPLNLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQR
LLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVA
TASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQ
ALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLL
PVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGL
TPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATIA
SNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPQQVVATASNGGGRPAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVA

[0672]  TALEJZ[A]

[0673]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
IVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGY
TAVEAVHAWRNALTGAPLNLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASHDGGKQALETVQR
LLPVLCQAHGLTPEQVVATASHDGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVLCQAH
GLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVA
TASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNNGGKQ
ALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLL
PVLCQAHGLTPEQVVATIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATASNIGGKQALETVQRLLPVLCQAHGL
TPEQVVATASNIGGKQALETVQRLLPVLCQAHGLTPEQVVATIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
SNNGGKQALETVQRLLPVLCQAHGLTPEQVVATASNGGGKQALETVQRLLPVLCQAHGLTPQQVVATASNGGGRPAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVA

[0674]  AHITALEZS & 067 mi AL IR ST 1)

[0675]  TALEIE[A]

[0676] 5’ -TACCCAGATTGGCCCCACT-3’

[0677]  TALEJx|n]

[0678] 5’ -TACCTAGAGGAGAAAGGTT-3’

[0679] K2

[0680]  ¥f|n]B2MJH 3)) 1 X Y TALEF) 28 B 1R J 7 1)

[0681]  TALE#1

[0682]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
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TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNHGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0683]  TALE#2

[0684]  MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKTKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0685]  TALE#3

[0686]  MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKTKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0687]  FHNTALESS &% s IR H IR 7 51

[0688]  TALE#1

[0689] 5’ -TCTCTCCTACCCTCCCGCT-3

[0690]  TALE#2

[0691] 5’ -TGGTCCTTCCTCTCCCGCT
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[0692]  TALE#3

[0693] 5’ -TCGCTCCGTGACTTCCCTT

[0694] %3

[0695]  JCfEEALIE 14 Cas9 (dCas9)

[0696]  MGGRRVRWEVYISRALWLTREPTAYWLIEINTTHYRETQATGATMYPYDVPDYASPKKKRKVEASDKKY
SIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYL
QEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPTFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALA
HMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKATLSARLSKSRRLENLIAQLPGEKKNG
LFGNLTALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEIT
KAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELL
VKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTR
KSEETITPWNFEEVVDKGASAQSF IERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQ
KKATVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKI IKDKDFLDNEENEDILEDIVL
TLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIH
DDSLTFKEDIQKAQVSGQGDSLHEHTANLAGSPATKKGILQTVKVVDELVKVMGRHKPENTVIEMARENQTTQKGQK
NSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDAIVPQSFLKDDST
DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKL I TQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITK
HVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLES
EFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEI TLANGEIRKRPLIETNGETGEIVWDKGRDFATV
RKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSV
KELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLI IKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLY
LASHYEKLKGSPEDNEQKQLFVEQHKHYLDEI IEQI SEFSKRVILADANLDKVLSAYNKHRDKPTREQAENT THLFT
LTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSPKKKRKVG

[0697]  B2MgRNAJEEL, fiHI % H IR T 4

[0698]  gRNA#1

[0699]  TATAAGTGGAGGCGTCGCGC

[0700]  gRNA#2

[0701]  GCCCGAATGCTGTCAGCTTC

[0702]  gRNA#3

[0703]  TGCGTCGCTGGCTTGGAGAC

[0704]  gRNA#4

[0705]  CCAATCAGGACAAGGCCCGC

[0706]  gRNA#5

[0707]  AGGGTAGGAGAGACTCACGC

[0708]  gRNA#6

[0709]  GCGGGCCACCAAGGAGAACT

[0710]  gRNA#7

[0711]  GCTACTCTCTCTTTCTGGCC

[0712]  gRNA#S8
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[0713]
[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]

CTCCCGCTCTGCACCCTCTG

gRNA#9

TTTGGCCTACGGCGACGGGA

gRNA#10

GGGGCAAGTAGCGCGCGTCC

gRNA#11

TAGTCCAGGGCTGGATCTCG

B2M gRNAFIAZ EF IR 17 4

gRNA#1 : UAUAAGUGGAGGCGUCGCGC
gRNA#2 : GCCCGAAUGCUGUCAGCUUC
gRNA#3 : UGCGUCGCUGGCUUGGAGAC
gRNA#4 : CCAAUCAGGACAAGGCCCGC
gRNA#5 : AGGGUAGGAGAGACUCACGC
gRNA#6 : GCGGGCCACCAAGGAGAACU
gRNA#7 : GCUACUCUCUCUUUCUGGCC
gRNA#8 : CUCCCGCUCUGCACCCUCUG
gRNA#9 : UUUGGCCUACGGCGACGGGA
gRNA#10 : GGGGCAAGUAGCGCGCGUCC
gRNA#11 : UAGUCCAGGGCUGGAUCUCG
x4

HE R B2MJE 3 F X TALEA R = FE /R 7 41
TALF A
MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEK IKPKVRSTVAQHHEALVGHGFTHAH

TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0736]
[0737]
[0738]
[0739]
[0740]
[0741]

FHRETALESE A4 s (A% IR 17 471

TALEA

5”-TGCTCGCGCTACTCTCTCT-3”

%5

[ BCL1 1 AfK gRNAI A% 18 17 771

B} %ECpG 105(K) gRNA#1 : GCCUUUCUGCAGACGUUCCC
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[0742]
[0743]
[0744]
[0745]
[0746]
[0747]
[0748]
[0749]
[0750]
[0751]
[0752]
[0753]
[0754]
[0755]
[0756]
[0757]
[0758]
[0759]
[0760]
[0761]
[0762]
[0763]
[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]
[0772]
[0773]
[0774]
[0775]
[0776]
[0777]
[0778]
[0779]
[0780]

EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG
EFXTCpG

105/ gRNA#2 ;
105/ gRNA#3 :
105/ gRNA#4 :
105/ gRNA#5 :
105/ gRNAH6 :
105/ gRNA#T :
105/ gRNA#S :
105/ gRNA#9 :

31HgRNA#1

381 gRNA#1

38HIgRNAR2
3811 gRNAH3 :
38HIgRNA#S
381 gRNAH5 «
3811 gRNAHG :
381 gRNAHT :
3811 gRNAHS :
3811 gRNAHO «
115/ gRNA#1
1151 gRNA#2 :
115/ gRNA#3 :
1151 gRNA#4 ;
115/ gRNA#5 :
115/ gRNAHG :
115/ gRNA#T :
115/ gRNA#S :
115/ gRNA#9 :

CACGGCUCUCCCCGUCGLCCG
CCGCCUUUUGUUCCGGCCAG
GCGCGAGGAGCCGGCACAAA
GCCACUUUCUCACUAUUGUG
GCUGCCUCUGAGGUUCGGUC
AAGGGCAGGAGCUAGGGCCG
GAGCCCGGACUGCUGCCUCC

AACAGACAGAGGACCGAGCG
GGCGCCGGGUGGGCGAUCCG
GGUCGGGCAAGGCCCGGGCG
AAGAGGUCUCGGCAUUGUGC
GUUCCACAGCUUCGGGACCG
GAAAUCGGCUGGGUGAAACU
GCAGUGUCUCCGCGCCAGCC
Ccuccccuccecucceeecu

B ] TENAR 1) gRNARIAZ TR 5 1)
gRNA#1 : AGGAACGGCGCGUGCGCGGA

76

UGGGUGUGCGCCUUGGCCGG
CGGUGGUGAGAUGACCGCCU
GGAAUGUGCUCACGGCGCCG
GACUGCCCGCGCUUUGUCCU
CCAGAGUCUGGCCCCCGGAG
UCUGCGACCCUUAGGAGCCG
GAGCGCCCCGCCAAGCGACU
CAAGUCUCCAGGAGCCCGCG
105/ gRNA#10 : CGCGGAAUCCAGCCUAAGUU
105 gRNA#11 : CCCGCUGCGGAGCUGUAACU
: CGCUCCUGAGUCCGCGGAGU
311 gRNA#2 :
31/ IgRNA#S :
311 gRNA#4 :
31/ gRNA#5 :
31 gRNAHG :
31 gRNAHT :
31/ gRNA#S :
: GUUUACAAGCACCGCGUGUG

UCCUCCUGUCCCGGGGUUAA
CAUCUUUUGGGACACUCUAGG
AAGUCAGGCCCUUCUUCGGAA
GCAGCCUGGACUGCGCGCCC
UGCCCGGCGAUUCUCGUCCG
UGAGCCAUUCGGUCGCUAGG
GGUGGUACUGAGGACCGGGA
AUUUUCUGGGUGCUCAGAGG
UGGUCUCAGCUCGCGCACGG
115F()gRNA#10 : ACAAAGACAUACGGGGUGAU
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[0781]  gRNA#2:AAGAGGCGGCGCGUGCGUAG

[0782]  gRNA#3:GGGCCGUGUGACUUAGGACG

[0783]  gRNA#4:CCAGAUGAUGGUCGUCCUCC

[0784]  gRNA#5:GACCCUAGUGCUCGUCGCCG

[0785]  gRNA#6: UGGGUGUUGUCCGCAGCCGC

[0786]  gRNA#7 : ACGGGGGCGGCGAUGCUGUU

[0787]  gRNA#8:GACCGAAGGUUUCCCAGACU

[0788]  gRNA#9:GUCGGGUUUAAUCUUUGGCG

[0789]  gRNA#10:CGCUCCCGAGGACCCGUACA

[0790]  gRNA#11:CGGGUCCCACCCCCGUGAAA

[0791]  gRNA#12:UCAAACUCGACACAAAGCUC

[0792]  gRNA#13:GCGGAGCCGCGGUACUUUCC

[0793] ¥ [A]VEGFAF gRNAF A% TR FE 1)

[0794]  gRNA#1:GGCGCGCGCGCUAGGUGGGA

[0795]  gRNA#2:AGAGAGGCUCACCGCCCACG

[0796]  gRNA#3:GUACGUGCGGUGACUCCGGU

[0797] k6

[0798]  #EAIBCL11AZE A I TALE & 24 1R 7 51

[0799]  TALE BCL11A#1

[0800]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0801]  AHRITALESS: &7 s % T R 17 51

[0802]  5/-TCCAAAAGCCAGTCTCACC-3’

[0803]  TALE BCL11A#2

[0804]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
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ALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0805]  AHNTALESS &0 s IR H IR 7 51

[0806] 5’ -TCTCCCCGGGAATCGTTTT-3’

[0807]  TALE BCLI11A#3

[0808]  MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKTKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLL
PVLCQDHGLTPDQ

[0809]  VVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLPVLCQDHGLTPDQV
VATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGG
KQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALESTVA
QLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRTPERTSHRVAGSGGG

[0810]  AHNTALESS &0 s AL H IR 7 51

[0811]  5’-TCCTCCCGCTGCACACTTG-3’

[0812]  TALE BCL11A#4

[0813]  MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKTKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0814]  FINTALESS &0 s A% H IR 7 51

[0815] 5’ -TAGTCATCCCCACAATAGT-3’

[0816]  TALE BCL11A#5

[0817]  MGKPTPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKTKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKTAKRGGV
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TAVEAVHAWRNALTGAPLNLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0818]  AHRITALES: &7 s % T R 17 51

[0819]  5/-TCCCGCTGCCTTTTGTGCC-3'

[0820]  TALE BCL11A#6

[0821]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0822]  AHSITALEZ: & 07 s (A% T IR 7 51

[0823]  5-TCCTCGCGCTTGCCCTCCC-3'

[0824]  TALE BCL11A#7

[0825]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0826]  AHITALEZ: &7 s (A% T IR 7 51

[0827]  5-TCCCCCGGCCCTAGCTCCT-3'
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[0828]  TALE BCL11A#8

[0829]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNHGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0830]  AHRITALES: &7 s % T R 17 51

[0831]  5/-TCCTGGTCCGCCCCCAGCA-3’

[0832]  TALE BCL11A#9

[0833]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0834]  FHITALEZ: & 07 s (A% T IR 7 51

[0835] 5 -TGCCGAGACCTCTTCTCGA-3’

[0836]  TALE BCL11A#10

[0837]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNNGGKQALETVKRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLL
PVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
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ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG
[0838]  AHITALEZ: &7 s (A% T IR 7 51

[0839]  5/-TCGGCTTTGCAAAGCATTT-3’

[0840]  TALE BCL11A#11

[0841]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0842]  AHRITALESS & 47 s % R 751

[0843]  5/-TGCAAAGCCGAGTTTCACC-3’

[0844]  TALE BCL11A#12

[0845]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNHGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0846]  FHITALEZ: &7 s (A% T IR 7 51

[0847]  5/-TACAGTTGCCCTGCAAAAT-3’

[0848]  TALE BCL11A#13

[0849]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLL
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PVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0850]  AHSITALEZ: &7 s (A% T IR 7 51

[0851]  5/-TCCGCCCTGGGTACTTTCT-3’

[0852]  TALE BCL11A#14

[0853]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
GLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLL
PVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNIGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0854]  AHRITALES: &7 s % T R 751

[0855]  5/-TCTCTTGTCCACAGCTCGG-3’

[0856]  TALE BCL11A#15

[0857]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLLPVLCQDH
GLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLL
PVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGL
TPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPAL TKRTNRRIPERTSHRVAGSGGG

[0858]  AHSITALEZ: &7 s (A% T IR 7 51

[0859]  5-TCTCCCGCTGACTGCGCCT-3’

[0860]  TALE BCL11A#16

[0861]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
TVALSQHPAALGTVAVKYQDMIAALPEATHEATVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLK TAKRGGV
TAVEAVHAWRNALTGAPLNLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQR
LLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDH
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GLTPDQVVATASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVA
TASNNGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQ
ALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATASNNGGKQALETVQRLL
PVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGL
TPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASNGGGKQALETVQRLLPVLCQDHGLTPDQVVATA
SHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPDQVVATASHDGGKQAL
ESTVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALTKRTNRRIPERTSHRVAGSGGG

[0862]  FHITALEZE &AL s A% H R 17 571

[0863]  5/-TCCCTTGCTGCCAAACTTT-3’

[0864]  TALE BCL11A#17

[0865]  MGKPIPNPLLGLDSTGGMAPKKKRKVDGGVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAH
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