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60%. BT 50%F — R oy L A,
[104] BEUVZER P AN AGE “ P51 — 80 4 o) ” 2 ORI
Lhe M E SRR REEE) G, BiEF TS 2 ¥E’3?§If=’—?—‘:?r§%
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R A B AT AN A )‘ N A [A] % R ZWO T A — 8 4 t
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EN, (T aEYIS42E), 215:403-410 (1990); Stephen F. 28 A, (M EE I 71 (Nucleie Acids Res))),
25:3389-3402 (1997)). ClustalW2( 1] LT BN A 4545 28 78 Fr(Buropean Bioinformatics Institute)
Mk, 53462 0 Higgins D.GF A, (577 (Methods in Enzymology)) ., 266:383-402 (1996);
Larkin M. A 28 A, {E1{E B 22 (Biomformatics)) (FLHg 2% 4 B(Oxford, England)), 23¢ 21} 2947-8
(200711 ALIGN EzMegahomENAﬂ ARYE . B A AT (0 B AR B T 5 R T EL R At

BA Z\%’ R AT A A s e BOE & R B H X‘TH‘JZ&“‘"
a7 2o m,mﬁ W fril REST A48 (i e & =0 i fe iy, Lfrﬂ th A
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- g i 77 fe TR T &5 R R s v i 1 s B SR R W T 1, Wik
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) 1BB 45 P 5] RMRIZFKNKGKDTAELRRRRVEVSVELRKAKKDEQILKRRNV(SEQ 1D
NO:46): WU T EAHF 7 VSRKRPRP(SEQ ID NO»M‘)%& PPKKARED(SEQ ID NO:48); A p33
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T
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[116] iy MR IR
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[118] 7& syl Pk s & e N R RSP iy, R Elb L
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BRAB TSGR, DL R A 2 s B g Ml R BROFE T AR O o TE—HE S A
R 2R ST D RE AR 2R BU AR A G R 1 P e AR BRI BN . A R ).
F R o B0 R POERIE . B . S E . B E 4.
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CE RSk R
[VAL ! ffh H- <‘ dzfiu\m RGC %ijf\ %W EAE]
HEGRAR . WAH BB AT e AR
WA RRRM., HEE. BF. i'rﬁf'f"ai}&ﬁ %JMA,M
222} ft """ ‘ff?ﬁﬁri}itfj‘iﬂlf#, AR AR ’WWW

FETTHE R [rr,}ifa b1 /MA Fmﬁ &ﬁaﬂ L AT R

M 5 Ijtﬁﬁifﬁwﬁt sz_;mT‘ﬁ: RGC 40 7010 2 30

MBI, Leber 4% VL
R (5 A

LA BN ’C%“Eﬁmi N Ji%‘i,ﬁmﬁ & L,H'a Angs iufui
[123] REST Tk
[124] A5 U7, ARFRME 7 P REST AW, A& REST 4 DNA ‘tﬁé“w i, Fr
REST &1 N s fl/i% C 340645 M. REST 78 A d i B8 KR 10
[T ¥ F ) REST.
[125] fﬁt ————— %{?:;‘z\ﬁm e, BT REST B4 5 REST HU%E 155-420 (U B HE
FEE R, A7 sy Ty S0, B g REST f{‘a& 14 REST ”5

AR RED 454 B B, !My}‘\i REST i N ”ﬁ/fﬂ/ ﬁ'*ﬁ‘ﬂéﬁ@ﬁﬁo
[126} ﬁ ***** ??,F%wﬁ A, B REST B A4 SEQ ID NO:1, 3, 3 Hﬁ 9 ”%{‘%fijfﬁﬂ oz
60%. BLE 50%[E—EE A EY.
Eiz'/’} %’E~£§% ST A, Bk REI/NRSE jﬁﬁiﬁliﬁ,li}é%f;*ﬂ@é?ér PR REST ASA IS, B4
SITA REST AL 1) ERA AT SEQIDNO:2, 4, 6 2 WARZERRIT Y, B S5 EAE T D 70%.
60%. 3% S0%IE M L R A,
[128] 72y = 0h, Bl REST R — 208 5F14 REST A5 I
s
[129) /8 —S0su iy P, BRSO o M 5 0 S s 1 R 1 B B RO R R TR, Tk

i, FPARMEE SR A RS VPed. P65-HSFI. VPI6. RTA. Suntag. P300. CBP sl Hirmals,
e, FORBOE S AT VPed B P6S-HSFI,

(130} 7R —siimoy s, Brid REST Bk S5 — el MEOEhE S ol .
131} (£ sy alh, 20— ’“M@M%?b{yﬁ”h’/i%wﬁ REST AR {1 N K

[132) fF—-despiEy 4, = 4-F :IMM Mu S A S B REST B0 C Rim @l &
[133] 4 —sestjp s, 20— Mgtz S 55 500 5l 5 Bk REST 241 N7Fum?(]l C

, BT EAE S e S SEQID NQ: 13 B s e e,
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i TL ?’jﬁ"ﬁtf’ %@(MG)‘! ﬁ*‘ﬁ
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EAATUGLAST B3 T, S ABE G REEET. S1008 B8 T EAATH/GLT-1 B8 7 Ribpl
Jash T, ik GFAP Lsh 7
[140] 76—y a0, Frk gt i se B E sl

Lidn f

& L 0 22 1 R AT R

(141} ﬁ~%%%ﬁﬁ¢,ﬁﬁﬁﬁw%kwﬂéﬁ#ﬁpm+§é=mwpgt?ﬁwmﬁi
SEQ ID NO: 39 8( 40). ALDHILI B30T . EAATU/GLAST B2+, Al Plpl BaT.

[142] #AMdiey. Ha. AR

[143] A5 07, ARt T MGy, AN AR TN REST 284k sl s

P

PR REST Wiy 2 % BiR. B85 489 REST “%W%@Eﬁ%iﬁ%%,ﬂﬁﬁiﬂu%
SRR

[844] A sty s, Frik il SYdt - DS H TR v 2 TR 8RE, Hop iy
BiERAE SR ERg. Bk ”M’ T/MJ\ /’\Jf" }IZIS\ ﬂ;‘(f%a iR

[1458] 10— sbsinjf /=0, ; 5

IR éfé?’ﬁfic’%’fﬂ\ '{5}2;/.'{;[,1 Ak
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EM& FE— s 7y Ak, PR gy A YRS T REEEH 2 U T A A g
@:U&%%%MM@ﬁT;MAﬁ\m%mm%,Emm%@%$ﬂ,umw,wbﬁ%m
G v RET ORI v R AU BB A I B AR, viniE A R IS AR R vis)
R AT RS B s BB S X (VT A B9 B SR 4T

[Mﬂ TE 855l 7 A, BTk AV A Wi H*ﬁm%%%ﬁ*mwo

[148] 7o sy b, PR S ad oMM 2 BiEm M el F, 58w
TR R R A — ﬁﬁ%%ﬁMM%@%ﬂQWﬁ G

DI TR — R E R 2 D S 0 IR TR E . FoxA2, Lmxlas Lmxib. Nurrl. Pbxla.
R (Pax3. Pax6 %), SHH.

Pitx3. Gata2. Gata3. FGF8. BMP. Enl. En2. PETI. Pax &/
Wt 507 TGF- B 54
2y IR — R B PP L e 22 *péiﬂésﬁ D:;"@?‘ ¢ B ~catenin. Octd. Sox2. KIf4. Crx.
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Nr2e3, N, FMHEATEAS.

[149] 75— J7i, $$mkﬁf R e e g, Ha g A dE RN A S,
[158] %ﬁ%ﬁ%%ﬁﬁA%
[151] 765 J7@, AR T s Es, LA% DNA o B E

O RHEST, DNA%&S%@q@@éQLfW*ﬁJETTDNA'
il R PORE 00 B A8 DNA K E 51
[152] BV EHEAELY, DNAGEEDY
TS aREs, UEREGESY.

[153] rlyJ,/\Ea;d}m}afﬁ —FH A, HAE ) DNAGASEA L 08—

3] 25 B, HoHETR ) b SR E L E S Y. TEAFRE S,
i PR EE M S SRR E S Y. Bl EETE DNA S5 &Ead, U

A A — D (R s R S e A B, Bai Al Rt s e o pris S — Dl
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FepoR] LA A g A D), 4 A A BE RS 4 A TR DNA
%ﬁwiH A‘ ~ %rm4$%*lu/w W DNA 5648 115 H Ak DNA 1945
é~{gﬁrmuwi%4;4JVxé REST thM§M@Mﬁ§FﬂERE1ﬁg%§O@ﬁ;zgﬂwm%
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o AR )
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AN ENESY.
[1537] i) REST Higsigis
[158] A ERENMEEDSHESYU AESE YT, WMAE— wc REST 740
i, “REST MOHdish i iR, F REST SO RAMSIEFEFETIRMN
GERNE . AR AT fg,@wkfRMTé SR N RHT&%%“M% ,
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:&//A*RFSEEﬁ?ﬂﬁﬁﬁ”ﬂ*” EHJ}% fffff Ak AR R REST RO 256 8, n ) — A~ 40|
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[163] f& - BsuiiJralh, Bk REST /Y C-R il
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[164] 16 ESSi Frik REST 9 C- K iy 4 1 1
Mo B s “?
[165] f —sesmi 3l th LAT BE S AmHE A B S REST R B E AR 20 MR
Y. RS 30 MERER. LR 40 NEUENE . BUE LR 50 MR A B

[166] i) DNA &4 ’%Eﬁ
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Wir AR, B DNA f:‘Aﬁa[ CIRUE EEere ‘E}C'\ 7 SRR T A, BT
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Cloning Kit{Vazyvme, C113-02 )»i:ﬁir% BRARAR b F B jpeey ;,4% A3 DHSa KmArE m;i:;ﬂ‘,

TREEHATIN R, SR EA T AT

.

§AAV VR

N AAVS., ﬂH B vk i TEE R S E Bk
B (CSTBL / 6 . Dat-Cre:Ai9 /b B . ff b KT o A ; . AAV-GFAP-RZFD-VI,

AAV-GFAP-RZFD-V2 Ml AAV-GFAP-RZFD-V3 18 N AT 510 ve/ml (BERVEST 1-3uhy. 34
AAV JEAN SR f/&(AP +0.8mm, ML+16mm Fl DV-2 8mm)El 2 Fi (AP - 3.0mm, ML+1.25mm Fl
Dv-4, Smm)

P e 1.5-2 ’\MVW Yy 17 IS Az L KR 4% PFA {%;
VEANE G EUR, JFH 4% 2 B RBEFAE E ,g}::f" «O%}u %}}‘H‘l JU;I\%ii\ 12/ BL R, R
/EJ/”\N AIEWRES . H OCT 7B S AT Wi VI R, VIR B E N 30 um B3 40 um. 4{5,7‘7}:
et 7 W, FOUM W £ 2 IR (PBS)IE Uk —HL 47T ;ﬂz?’%‘*iﬂiiﬁ

£ 3-4 VR, BEIR 10-15 380, ”7/*5%""A*TL‘/M%FM"VM Izﬂf SHUEAT
CEE RO FRH PBS PR 3-4 IR, BRI 10-15 0 Bh. B RO e i K dE R A Life
Technology AT H A (/177 .

EAR

i \'Jr

 FFCEAE P NeuN (1:300, ABN9O. Millipore). %30 TH (1:500,
ABIS2, Mill aporf‘) it DAT (1:100, MAB369, Millipore), %$ii RBPMS (Proteintech, Cat#
15187-1-AP)H saén'fjt Flag (1:2000, F3165, Sigma), . 128 70 HT 5 25008 Cy5-AffiniPure Donkey
Anti-Guinea Pig IgG (H+L) (1:500, 706-175-148, Jackson ImmunoRescarch), Alexa Fluora-488
AffiniPure Donkey Anti-Rabbit IgG (H+L) (1:500, 711-545-152, Jackson ImmunoResearch), Alexa
Fluora~488 AffiniPure Donkey Anti-Mouse lIgG  (H+L) (1:500, 715-345-150, Jackson
ImmunoResearch} A Cv5 AffiniPure Donkey Anti-Rabbit 1gG (H+L) (1:300, 711-175-1532, Jackson
ImmunoResearch)-

6-OHDA PD /b B F T

[187] A SCie B 68 B YRS /D RO CATBL /6 /b RUT-10 Bl Bl 71 SRR B~ /0 B B v 4

25mg / kg FHERHL S I HI(D3900, Sigma-Aldrich). BEEFSS, N BUA DU V3 AT I R VESS 3pg
6-OHDA(H116, Sigma-Aldrich)E0 M E K. HIBAL(A / P)»—-- -1.2 mm, W /ﬂ%ﬂﬂ(M /Ly=-1.1mm,
WD/ Vy=-5mm. FARKE 1A, SABEET

IS e 50

[198] /A 10 8 g /b RUBIRIES 0 5mg / kg Pl $hud H(ALE)*)), Sigma- Mdn»h); W e

b réﬁiiaff % B IR AR PR (L 30cm) P, HEHRMLEIL B =% 20 80 047 . Bedk
ik >i/J f:tf;%f*—w , =g JTM'/E FadpE HEA gy »f? TS AR

’( %.*uls
o TR EAL R 20 SR N IO EE A

R AT R TR B B 0 B AR (1000m Dy, AR I SO ALIC S, 10 r R T . il

21



ih

[\

WO 2023/051802 PCT/CN2022/123409

5 ﬁ% lgl //i\'i’(f,

i AL B

[206] /J\ ?uz:ﬁ’:if 2 R GR, R 3 ORBATAT M. B R, BEAFEL 4 T8/
ik G BR300 B BT 2 R, BL4 R 40 /4 hE A AR B 4 TR 7
4-40 [/ B 0T AT ?i?"’-giﬂ‘ifﬁﬁ:, TR 4 e B T T TE AT AT B O S O T
JEHAGH 3 T RKE %7:5%9’3 AT b
NMDA

YA

“ ’J\ b, 4

-

[201] AR FIE 2 B fﬂ‘?vm aen] ﬁw RGC, JH PBS PECH 200mM ) NMDA %, 2R )5
R TR, L RS A9 AP RLER 3-6 R AY CSTBL/G DR

B (T VEP NMDA JEH 2-3 5, GFAP-GFP-Cre 5
GFAP-CasRx-REST & GFAP-CasRx — L5 Iﬁj LR IE AL Oy 7 VAR SR
o B 1Y Tl B8 Y RO(VEP R I R o 4R zm X"f 5 312 A4~ HAERY A B(C3TBL/6YTE S NMDA 5
SRR, R RS 23 BB AWM TS GFAP-mCherry (0.1 pyS PBS(0.9 uhE
GFAP-RZFD- Vi(o 9ul)/ GFAP-RZFD-V2(0.9ul) GFAP-RZFD-V3(00uE G

PR T AAY VRS

2621 & Qiympus B (Olympus, H AL 50 M H Hamilton YE 33326 &)y M BBy E 3 = im)
(> 12105 ve/ml) AAV . FoBf i o0 B A0 A zf:a‘:ftffjﬁi G, AL A T VRS (A AN C3TBL/S DL,
4 B E 2 D HERY IR 11 B9 GFAP-GFP-Cre(0. 1ub+pbs(0.9ul), a GFAP-GFP-Cre(0. LuhyMl
GFAP-RZFD-V1{(0.9uly GFAP-RZFD-V2(0.9ul) GFAP-RZFD-V3{O.9uyiFH SR MR T,

A0 S R AT

[203] AAV VRS 3D, BOREE. BN AEZ, H 4%2 B P RPFA)YE
ROV 20380 24 /NI R ERY, RIS TE 30%8E)
PR3

;1; bl /j\ 5;“;
SV K 2h(IRES YL 240y DD, S
T j‘m i} gz, SRS OCT e, Jms Akt B, TR 4 30um.
AR G 0% e e
[204] ﬂ*%f&&/ O B — P Sfn RBPMS(1: 500,15187-1-AP, Protmntcch), /B EBT Brola(l:
100, MAB13585, Millipore), 91 Sox9(1: 300, AB3535, Millipore), R Prox1{1: 500, AB5475,
Millipore}, 3T Pax6(1:500,901301, Biolegent). 5 N : CyTM5 AffiniPure Donkey /DRI IsGH
+ E}1: 500,715-175-150, Jackson ImmuﬂoReseamhﬁ Cy TM 5 AffiniPure Donkev %1 IgG(H +
Ly1: 500.711-175-152, Jackson ImmunoResearch). — i 4 CIEF LK, A5 H PRSETE 3 #,
FEIR 10 Sk 2-3h, FH PBS 5L 308, BRI 10 8. BJS HHTROGIE AR
A BTG

Fr(Life technology), }F”TH Olympus FV3000 5.4
givh oA
[205] tisem WEIREL, AR AR « IS &
BT st Jk/ﬂ'ﬂiﬂme S ST TR
BRI ER SR E SRR A Vit

SR 1. Eﬁﬁ-ﬁ REI BT EWME
[2066] b Ts2Bixt RELD (4, 4R B REST fedh & T REL A06E A, 23 RS 5 1(ZF)
1] RET &5 5 85 Mok 42 REL, #5004 RZFD(REST Zinc Finger Domam‘){&hQ IDNO: 1y, il
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)
];k ’%Mﬁa%’" yf VPM(‘%FQ D NO: 7)'@; Péﬁ"—H‘;Fl(SFQ ID NG: t), Mﬁfﬁ% RZFD-VP64 fii
RZFD-P65-HSF{E 1A). VP64 Al P65-HSF 0 U 48 S H L A T AL B 1 KEJ(‘ FF RED B

ji RE1 | f}ﬁ :,1?;&‘?1 M ’ﬂ, ik RS R k. O T Ak M?Dfﬁ i
""" = R/wqtﬁazm}ﬁ%‘ s RAE, S5ikR

i aﬁm; ({1 RZFD 1§ Jv;r’f\%mu bp‘\LS 52 H,J\iuﬂa’:ﬁ/w' W WG AR UR?Fﬂmd\(@
A) FEARRRZS Jo(ar: LA i) LP REST & /; f/t“& }‘ REl, £5 4 {f\%‘l’%qz/’ﬂﬂ*

A SEALEEE R, REL B J', %, fﬂwﬂ{ *th
?é’l]'ﬁﬁ* R LA M
RZFD-VP64 &, RZFD-P65-HSFL 5
1C, D flE). RZFD (411 &

BESE Fr &5 T REL. gl — 5007 RET i

rwmﬁ ﬁ I REST m,ikﬁaf\f@ REI w;m[ﬁq
4, Tii RZFD-VP64 Fi RZFD-P65-HSF1 A
k?%m S AR U TR A R O SR I

S 2. RERENHREWE

[207] REST 4 A H N-im(SEQ ID NO: 16)H C-if{SEQ ID NO: 1) BRI 2 L MRS i1
PEEIE R, TS BT REST #E 4L D RIA A . O 7 0F 70 N-BiR0 C-saf 2okt 0 B K %4
BATHET 2 “Tmﬁﬂiﬂ BLFFAT 2037 A B R IR B g A0 Pibpl (R0 (E&% 1F- K} Hf*
iRE; I Krab(SEG 1D NO: 28) 2 A7 i I, SR T
dCas9- Kmb(ShQ 1D NO: z«m dCas9-3 x Krab(SEQ ID NO: 2% 4. dCas9-Krab #/\ S
i A ﬁizvz'f"k"ﬁd*@lfﬂfﬂﬁ(é@és WA SRR ERAMEN. TR
BM\N Jmﬂﬂ *fi ""/\\ i LR R ZE R, BURCEI R BN N-d R C-nf (0 30 208 72
S, AT T N-dCas9 (SEQ 1D NO: 23), 3 x N-dCas9{SEQ ID NO: 26)f1 3 x N-dCas9-3xC(SEQ
ID NO: 27y & JLA R A0 R 40, 7R 40 5 Ptbpl 11 sgRNA 51 &2 F il Pebpl RIAE 1G-K).
KT R EA B RTINS, BATEAEM R ii;é 293 41AE, FFE i S H A 4
RS B O I, AT P S AT RT-qPCR DARS I #% 2240t Phpl HUFIHI 2R . N-dCas9
H1 dCas9-Krab M 885 ] (440 M RPN, HIHR SRR A, 3 x N-dCasO f30HI JUR A
o 1M dCas9-3 x Krab 1 3 x N-dCas9-3xC PR R R th ¥ i, R 3 x N-dCas9-3xC 74
H2%, I dCas9-3 x Krab MU 2R B & (B 1L). XU R UG REST § N-56 A0 C-ii M
el B G, R AT RG] R R B 20k, o RUE R R S T B B R ARGA EIR A

[208] f,u’( J\mbmgqéé//iii "’?%ﬁ%, %izﬂ]m;’i?; T OAAV Eik#ik, BT
Tﬁflm R R4, AE AAV iwm Fe Al TR P T IR T 40 s BAE R B0 T GFAP
Ap

#9648 1 mCherry 25 {GFAP-mCherry), AE RZFD 1 GFAP A48T F'z':/fl(GFAPnRZFD,
fhm RZFD MR IT HR SEQ ID NO 1, #BRITV A SEQ ID NO 2), Rt RATEW
R 2Ay. A R IR S 2 R E 2 I BL b e )RR A RE T IR T A Hm?f ’\1//%13%
H 2 E oL T, WA IS AAV S 2 B 1S AN H TR, it e

u—.l
\'[

‘Zt

EL-TT

=
i

5

Al
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Prran

S F2 AL B (Tyrosine hydroxylase, 88N TH)
R T B GFAP-mCherry + GFAP-RZFD
Em AAV 1E :ffy ;.u;;,h BRI RS R IA GFAP-mCherry (1] AAV {E ﬁxfﬁ{ﬁ(@ 20y, FATLATT )
BRI, TR f 1 JE i‘MfHJ; 3 /r*Ha TERF WAL R AR AT 2 . 5 Z BT L &y

—————

'/E ””” Q A AAV PR, IR R B LA R 2Dy, RS,
”f"mﬂ,«m i';r/z é’HE’:/”’* U, R S A © T A RS

G R AR KA RZFD H 5 E IR A
fEiE 4 j:ct;f GFAP- m(*herq + GFAP-RZFD fHEH AAVIRF 1S MNHEE
S HT, f,t,*“ i B’{’J m@hcrry “NeuNTXFHELNE, 0 AT R R m(hcrrv NeuN"74)
./?J\Lq LI T A M B A A D R B, R s 2
£ 20 0 B S ’m\qﬁ ‘F//J TH, l)d'ﬂ RIS mCherry PHYEZIAR A TH 00 R IA B8P i 28
7t HAFRH RZFD 7 LU BT IR st v % ‘L&ﬁ f*T(W 2f} ‘\17{1%’ . RZFDmax &
L CAHE M BB H HHL?%/M ySE AT S47

4 GFAP-mCherry + GFAP-RZFDmax IR & AAV N H, ﬁiff Wit HLE 4

# 7 GFAP-mCherry + GFAP-RZFDmax /) BEUIR A o % 98¢ %L;)u’i'(ﬂ 2G)s
JEIE X GFAP-RZFD 4 GFAP-RZFDmax #4011 0, A GFAP-RZFDmax #7705 TH [
iﬁ W E T GFAP-REFD 41(5 2H), KW GFAP-RZFD fl GFAP-RZFDmax
T A L @c wa 22 LR PG R 50, 3 H GFAP-RZFDmax % 5 0 R 41 i

LR 4 REFD BARRHURESUAZEERELRERS %%/J\&ﬁ%@ﬁ:f?% hE R
2091 A TH#H AN SRDREREF R GFAP-RZFD EGSER N &S '

K, FEA15 57 Dat-Cre: A9 /N MFB 157 6-OHDA TR, A5G E 1
(Striatom, SR STYEE Fi(Nigray ik > AL AAV, JF ﬁ»ffﬁ— 15-3 N BTt
(B 3A). Dat-Cre:Ai9 e B0 2 OB E ST, HEZERBE D20 tdTomato FH
Mo =W TN REURE T TR, R BRI R B e S T, A R
RE . fx??% HATES 7 ik GFAP-EGFP ) AAV, EGFP G005 5 RrtE
B e, R IR B R B ER RTE A, T HLAE AL A )
BlEs, WWERET BW} B, X GFAP-EGFP & B4 BH 8004k 7

(B 3B). s f GFAP-EGFP + GFAP-RZFD #0002, M E 8 44

.

MR LI, T H B KE tdTomato PHMEZHEE, TH 448 E X tdTomato | k=

TH HTM& 3C). Axfw% i::£ Dat-Cre: A9 J B T— I ARIA RZFD BRIG IR RaIs oA 2 B %
¢$/i) 73’ M / “f\;?;?fj\ %‘H@Jﬁ:rﬁizdx A
WA (B 3D-Gyo TER BN A,
EIT : ‘/Z?(E“i apy. B, BT
” e @ 3E). {EHYIE R rjﬁmt’.‘iﬁziﬂﬁJ:r’:fﬁ, RS
F ORI 3Gy, RUEHE ], Hearth IR7a 0 2 Dl

j j\ Fi"fﬁ

% F“w
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SEHEM 5. RZFD-VP64 Hl RZFD-P6S-HSFI BERRBHMRESILAL DHEMAT
[216] AN TR BN REL ME 0 f‘siu%ﬂx,, WAV 7 RZFD-VP64 (Hikpit
GFAP-RZFD-V2, /;g\ 735

%
F 4] SEQ ID NO: 5, #5741 SEQ ID NO: 6)F1 RZFD-P65-HSF1 (3 5

N GFAP- HERIT B SEQ ID NO: 6, IZ IR /7 91 SEQ ID NO: 10} AAV F R K
4A). £ ST GFAP (0340 T, KA RZFD-VP64 Rl RZFD-P65-HSF1. BAIE

57 Jﬁﬂ TSR AR i %J GFAP-mCherry + GFAP-RZFD-VP64 F5IE A AAV, RS E
15 A HEUM A ﬂ;({%ﬁ 4‘3) BT {I%J GFAP-RZFD-VP64 4k 514y 4065 0 b id (M 48 %

i 2\7*"%5% ks £
WAE DAT-Cre: Ai9 /J AR I /1@:’—
3A4H ,nth ﬁh( m)., F DAT-Cre: A9 /j\ B, R
FIZSSTREAE R IC [, HEERATTO0 W 50 A AR AT IR A /D BB S0 o A
Ak : WS 7 GFAP-RZFD-P65-HSFL (I DAT-Cre: Ai9 /bR EVIRAR R F 20 4l
TH 4o -ﬁa«'r: f,/%sZBJJ ww 55%;}& f;%‘fﬁé g 2< LM LR SRR %“’7! NeuN,

4BYy. XA ek R 278 RZFD-P65-HSF1

2 T ,*‘33 =% 7]7 %"JZJ TH{ 4{\)

=hi

ONY LJ,

t

S 6. RZFD W88k 7 40 i 53 0 1 DR 50 0% 40 e R0 00 O B e 4 1Y B
[201] A THFIL RZED 78/ BOMLIR B ch i 4 F} ﬁzm»fuiw)\ NLS RZFD~Vl(SEQ ID NO: 3y
AAV FESBA R, & E IR ST B 3 o A oy A 28 7

FIgie . 75 ALY /J\ M, I A Py 4 ,{ GFAP-EGFP-2A-Cre 1) AAV 3}_312_\_.
AR BT, Hd GFAP-EGFP-2A-Cre LH i FE B R A, 7 GFAP B8 ,H’FH T, Cre
SRR TFESR ARG, B A RN LSL/:’%, M 'fﬁi IEBER D ALY N LR

RS AAVIEH . (EXE

GREE B (B 5A). w58, BADH A9 /b uw‘iﬁ NMDA i
R, HRE NSRBI

VRS GFAP-EGFP-2A-Cre 5, hrich

o=

2B R A b i A A B AR e B (B 5B). f"f ?“25 NLS-RZFD-VI 1 AAYV (.
GFAP-RZFD), /E4EIR 4000 2 W5 8 tdTomato FEIE I BUGEN I, iy BOW I 204 2 88 ¥ ke i an
MBI 5C)y. R R L”%E@, #“# ¥ AR ‘F"ﬁ Rhsdopsm M Cone arrestin ,}1 T}?&@ R

71 tdTomato §
;,@,“} Wi "‘l} L,EZl}\ RZFD fEf 2 év’ 1, 7:”5%&4% o
1T A SOKE M 8 A, WA A LA &x,w
SR Jﬂ\% 5] ) /’JT% *ﬁ RZFD & 5 5] LUK 2 §h 112 1 4l 5% o 4 ’ﬂ%>
WATIF S S /N R AR, JFlpl M A, KBS RE A LR
s )'Hﬁ R H’J tdTomato FHYESH 22 5D FI SE). HE— %
et fEATHRA tdTom i AR éf,zwg,u 7 w m
BH 4R, 17 RZFD J_é@}; ér
L5 0 PR e T i g R B e e AR Rbpms ;i\‘sfjx(”w 3F N 3&1) ik
RIBER NP EH KT 50 4497 tdTomato #7iE FIHIR (B 5Ky, 1 ,;;‘-J,H ,g i Jrh’zm ct N
M A R B B 2 i . 45 B, L 3EIA RZFD RIS B
SNG SRR TN E R YR = X A ]

i i
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LR 7. LR A miR-9 B miR-124 AR B’@&’?’ﬁ”%ﬁ%@‘zﬁ%ﬁs
[212) 2 ai09a 7t R RS Pibpl BRI 4 A5 5
m&u4%%&EPﬁ,mmﬁmm2Wﬁm
PLFT 2% B IR REST J 305, e 417E 293
31y, BLISAE miR-124 3 F23k 7L 95 B 2
(2131 IRATAH AAV 8k, I E R :f,q BT GFAP JH 41 miR-124 pri-miRNA (0 ‘%TQ D
NO: 34 B8k, pri-miRNA R 5 A4 00N i Lk pre-miRNA(I SEQ ID NO: 3
BEEDT A miIRNA(SEQ ID NO: 31 Al SEQ 1D NO: 32), U\T‘;?Mélgnh%ﬁ
miR-124, LIS BB, LR A miR-124 FABE & AL REST &£,
[214] AT, BAVERAGE A BT RAER NH,MH*U¥AAxk$ W 5

j'zA

é’ﬁ/‘ﬂﬂ

5 27 GFAP 5 2] miR-124 [UJ\_?&(ZJJA PLES u}}::i HEFG Ak e . X
S JE A B U1y R AT e Wy R PAL A e }L(l_] 6A- D)

1 XJ Mg, 2069096169 mCherry 2608 T 0 40 ﬁ

BR, DR BTG TH SR E o 6y ik, (@R

ﬁ%%#%%ﬁm%ﬁv

[215] Z%ﬁﬁﬁﬁ%%?%ﬂ%ﬁﬁﬁ%mﬁ@ﬁ%ﬁ;,f%ﬁhﬁﬁ*4ﬁ%%@W%%

ok, . N TR nuR-0 U R IA A ET UL AL
ﬁ“ﬁfﬁif ﬂﬂ$ﬁm,z gf$¢‘7€ﬁ3»91*4tn %L‘ T GFAP-miR-9 LA AAV #4k, @il
J: &) ,HEGFAPEﬁmEZ@ﬂ?F, miR-9 pri-miRNA (41 SEQ ID NO: 38

WPJVU*“@éJ' rmﬁﬁéﬁﬁﬂﬂﬂ,LEmequNAU“th
1D NO: 37 i
éﬂ,“% o

216} i J/i'f}“fl /\*'T’ %ii)ul‘ '3-»»23 miR-9 ’ULJ AN Eiéf;\ J}“ &/"T ?Bﬂﬁ@ﬁﬂ’;‘ﬁ?‘ Ji‘f’é . 5 miR-124

B, BURAE SRYH A E T R A A, Bk miR-9 B miR-124 HUNERE BB R4
Bl Al g 65 n B EE R 2 00

@%%&mm@ﬁmﬁﬁ%ﬁ@ﬁ%%%%@ﬁ%@%%%ﬁ%%ﬁ
[207] 2 B R Ah i ot e H}:, mik-124 5 mmﬂ:ﬁmwg, iif,%ﬂv P A 48 A Ak, 8
2, miR-124 ‘7 miR-9 JEfE B4k, *121[]]7 miR-9

miR124 H— GFAP B33 JL’[T”[XT/J /1‘“:#‘ %L zwic AAV, ?}} RN R AR TR

BAVE A R B miR-9 F miR124 JL[E 300 RIA G IS B AR IR BE 0 b N 22 008 7E). #—F #]
2 B R E ek TH 37 80, 8 oiR-9 1 miR 124 LA L 304 BAR b R 40
Al R g2 on, (BASRER AR A R 2 B IR 2 08 TF).

SR 9. A CasRx FEASME 5 FIRAC Codspl

[218] ZHimyEtA vkw,wuﬁfmmu '''' LR A SEQ ID NO:29, G ¥ SEQ ID NGO £
ﬁ,%ﬁﬁm&%%mvﬂ A1) WLﬁ%xcmzmwmf,ﬁi iﬂﬁxﬁﬁ&m”
/H«. RNAX D’ fk\«i&./\y ;:4 ‘{% Eé.,b f ey ‘;'r\ﬁl'%\c‘ /J
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i

T HiE CasRx Jp 310 Cedspl MU{RRE, H B 7 M Ctdspl ) gRNA, oRNA B8 1 X 15
N Ctdspl W CDS iﬁﬁ% 318-347 i, JRAEAERGFRAIA 2037 F/N R N2ZA g0 b e 16
) 2o HEAY 7O B A BE ZH g M B 4k A% B M CAG-CasRx-P2A-GFP flI
Ub-nontarget-CMV-mCherry , £ I 41 ¥ % Efffj Jﬁi B A CAG-CasRx-P2A-GFP Al
Ut-gRNA{Ctdsp}-CMV-mCherry. 54 E A B, FUE17 QPCR iy, &8 #%
B, #E5) Ctdspl mRNA 1 gRNA 1 CasRx L4, | U N 2937 FIZNE N2A g & s
i€ Ctdspt 11K 8).

SEHEE] 10, EEBRAMRTEME Cuspl BRFARES M AMEREIRTETEEW
254
[219] 57— B AR B O R B 4R R AP IR Crdspt & 15 07 LUK A i 55 oAk e 28
J6, A ET GFAP-CasRx-gRNA(Ctdspl), FIHT PUIANE gRNA [ AAV 24K GFAP-CasRx Y
A, JFH GFAP-mCherry S5 A B AT ARl (B 9A) . TEVE S AAV IR TE)G 1-2 D H Ul i,
fEXTRRZE A, GFAP-mCherry #3012 ;u”w AR SA A4 AN R e 45, mH A S
PRES LA 5 f:% NeuN Hhr(E 9B). Al Cidspl 4, RATRBAE — Ao kES
FIEMEB I 3275 NeuN, X3 BAK {,tdspl e 2 T8 B TR B e or AR & o (B 9C) . T IRAE
(TR ‘mmﬁ Ctdspl 7] DUE Jy 75 VO T8 G TR A0 g 1 22 0 3 ARG BB A . T 2D H 2 BRI
SV E AR EY TH 730, R IR Cdspl JRN RS % B B R Al 58 04k 2 B
T

U

e

SERE 11, BB Ctdspl BIE Tk miR-9 B miR-124 NERIS IS B e s AL Rk e
21 1 5% 2 P 25T 48
[220} AT AR Cedspl 803 % 0E miR-9 B miR-124 J& & AT DO 5 o 09738 B B i an il
B4y A R O B e 2 T A B OB A B, R hk‘APnszl{NA(Ctdspl)EZ miR-9 2 miR-124 =
miR-9 + miR-124 43 75 3 AL AN B B, JF BN E S GFAP-EGFP-2A-Cre X2 B I B 41
HUBEAT hpid, B3RS 12 - H i f‘«'—wfr, RO Cidspl ;o:%;)\ miR-9 )4 miR-124 8% miR-9
= omiR-124 H0 BRG R B0 s I 20 M 8 4 A Dy TR R £ Y R P
B, §0R 580 miR-9 28 miR-124 88 % B 0 4 B e 44 O p M Eﬁfﬁ; Ctdspl 5o 81k
miR-9 + miR-124 BE AL KR S 0 00 0 4 i % 0 A R a2 s, AN R AR R e R v
AR Ty O 20 R AL I e T A

[221] BFlER

A RZIFD REBFFHSEQIDNO: 1)

KTEPFRCKPCOYEAESEEQFVHHIRVHSAKKFFVEESAEKQAKARESGSSTAEEGDFSKGPIRCDRC
GYNTNRYDHYTAHLKHBTRAGDNERVYKCIICTYTTVSEYHWREHLRNHFPRKVYTCGKONYFSDRK
NNYVOHVRTHTGERPYKCELCPYSSSORKTHLTRHMRTHSGEKPFKCDQCSYVASNQHEVTRHARQVH
NGPKPLNCPHCDYKTADRSNFKKHVELHVNPROQFNCPVODY AASKKCNLOQYHFKSKHPTCPNKTM

A RZFD HE P HISEQ 1D NO: 2)

aagaccaaaccctitcgetgltaagecatigecaatatgaageagaaicigaagaacagtitgigeatcacatcagagticacagigctaagaaattittigigg
aagagagigcagagaagcaggcaaaagecagggaaictggeicticcacigeagaagagggagatiiciccaagggocecaticgetgigacegeigogget
acaatactaatcgatatgatcactatacagcacaccigaaacaccacaccagagetggggataatgagegagictacaagtgtatcattigeacatacacaacagt
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gagcgagtatcactggageaaacatitaagasaceattiiccaaggaaagtatacacatgiggaaaatgcaactaittticagacagaanaaacaattatgticage
atgtiagaactoatacaggagaacgoccatataaatgteaactitgicctiactcaagtictcagaagactcatctaactagacatatgegtacicaticaggtgaga
agecatttaaatgtgatcagtgeagtiatgiggoctctaatcaacatgaagiaacecgecatgoaagacageitcacastgggectasaceictiaatigeccacac
igtgatiacaaaacagcagatagaagcaacticaaaaaacatgtagagotacatgigaacceacggeagitcaattgeccigtatgtgactatgeagettccaaga
agtgtaatctacagiatcacticaaatctaageateciactigtoctaataanacaatg

NLS-RZFD-V1 S EBFH(SEQ ID NO: 3)

MPREKKRKVGSGKTKPFRCKPCOYEAESEEQFVHHIRVHSAKKFFVEESAEKQAKARESGSSTAEEG
DFSKGPIRCDRCGYNTNRYBHYTAHLKHHTRAGDNERVYKCIICTYTTVSEYHWREKHLRNHFPRKVYT
COGKCNYFRSDRKNNYVOHVRTHTGERPYK CELCPYSSSQRK THLTRHMR THSGEK PFKUDQCSYVASNQH
EVTRHARQVHNGPKPLNCPHCDYKTADRSNFKKHVELHVNPROFNCPVCDY AASKK CNLOYHFKSKH
PTCPNKTM

NLS-RZFD-V1 B H IR F F(SEQ ID NO: 4)
atgCCTAAAAAGAAAAGAAAGGTGGGTTCTGGTaagaccaaacectticgetgtaagecatgecaatatgaageagaaictea
agaacagtitgigcatcacatcagagiicacagigcetaagaaatittitgigraagagagigeagagaageaggoaaaagecagggaatctggeicticeactge

cgecatgeaagacaggticacaatggecctaaaccictiaatigeccacactgigatiacaaaacageagatagaageaacticaanasacatgtagagetacat
gigaacccacggeagitcaatigecctgtatgtgactatgeageticcaagaagigtaatctacagiatcacttcaaatctaageateciactigtcotaataaaacaa
g

NLS-RZFD-V2I MEERFY(SEQ ID NO: §)

MPREKKRKVGSGKTKPFRCKPCOYEAESEEQFVHHIRVHSAKKFFVEESAEKQAKARESGSSTAEEG
DFSKGPIRCDRCGYNTNRYDHYTAHLEKHHTRAGDNERVYKCHCTYTTVSEYHWRKHLRNHFPRKVYT
COKCNYFSDRRKNNYVOHVRTHTGERPYK CELCPYSSSOKTHLTRHMRTHSGEKPFEKCDQCSYVASNQH
EVTRHARQVHNGPKPLNCPHCDYKTADRSNFKKHVELHVNPROFNCPVOCDY AASKK CNLOYHFKSKH
PTCPNETMGARGGGGSGOGGGSRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDF
DLDMLYID

NLS-RZFD-V2 BB FI(SEQ 1D NO: 6)

atgCCTAAAAAGAAAAGAAAGGTGGGTTCTGGTaagaccaaaccctticgetgtaagecatgecaatatgaageagaaiciga
agaacagtitgigeatcacatcagagiicacagigeiaagaaatiititgiggaagagagigcagagaagcaggcaaaagocagggaatctggeictiooacige
agaagagggagatticiccaaggecocoaticgoigizaccgetgcggciacaatactaaicgatalgaicaciatacageacacelgaaacaccacacagzas
ciggggataatgagoegagictacaagtgtatcatiigeacatacacaacagtgagegagiatcactggaggaaacatitaagaaaccattticcaaggaaagiaia
cacatgiggasaatgeaactattiticagacagasaaaacaatiatgiicageatgitagaacicatacaggagaacgcccatataaatgigaactiigicctiacica
cgecatgeaagacaggticacaatgggectaaaccictiaatigeccacactgigattacaaaacageagatagaageaacticaaaaaacatgtagagetacat
gigaacccacggeagticaatigecctgtatgigactatgeageticcangaagigtaatctacagiatcacticaaatetasgeateciactigicotaataaaacaa
tgGGTAGTGGUGGTGETGGTTCAGGAGGCGGUGGAAGCCGCGCCGACGCGCTGGACGATTTCGATCT
CGACATGCTGGOGTTCTGATGCCCTCGATGACTTTGACCTGGATATGTTGGGAAGCGACGCATTGGAT
GACTTTGATCTGGACATGCTCGGUTCCGATGCTCTGGACGATTTCGATCTCGATATGTTATATATCG
AT

VPod GREBFAGSEQ ID NG: T)
RADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLYID

VP6d BB 5U(SEQ ID NO: 8)

CGCGCCCACGCGCTCOACGATTTCGATCTCCACATGCTGGGTTCTGATGCCCTCGATCACTITG
ACCTGGATATGTTGGGAAGCGACGCATTGGATGACTTTGATCTGGACATGUCTCGGCTCCGATGCTCT
GGACGATTTICGATCTCGATATGTTATATATCGAT

NLS-RZFD-V3I B EH(SEQ ID NO: 9)
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MPREREKREVGSGETKPFROKPCQYEAESEEQFVHHIRVHSAKKFFVEESAEKQAKARESGSSTAEEG
DFSKGPIRCDRCGYNTNRYDHYTAHLKHHTRAGDNERVYRCHCTYTTVSEYHWRKHLRNHFPREVYT
CGKONYFSDREKNNYVOHVRTHTGERPYKCELCPY SSSOKTHLTRHMRTHSGEKPFRCDQUSYVASNQH
EVIRHARQVHNGPEPLNCPHCDYKTADRSNFEEHVELHVNPROFNCPVCDY AASKKCNLOYHFESEH
PTCPNKTMGSGGGGSGGGGSRADALDDFDLDMLGSDALDDFDLDMEGSDALDDFDLDMUGSDALDDF
DLDMLYIDDYKLGSGGGGSGGGGRPSGQISNQALALAPSSAPVLAGTMVPSSAMYVELAGPPAPAPVLETP
GPPOSLSAPVPESTOQAGEGTLSEALLHLOFDADEDLGALLGNSTDPGVFTDLASVDNSEFQOQLLNQGVYS
MSHSTAEPMLMEYPEAITREVTGSQRPPDPAPTPLGTSGLPNGLIGDEDFSSIADMDESALLSQISSSGQG
GGGSGFSVDTSALLDLEFSPSVTVEDMSLPDLDSSLASIQELLSPOEPPRPPEARNSSPDSGKOLVHYTAQP
LFLLDPGSVDTGSNDLPVLFELGEGSYFSEGDGFAEDPTISLLTGSEPPKAKDPTVSPKKERKY

NLS-RZFD-V3I BHERFF(SEQ 1D NO: 19)

atgCCTAAAAAGAAAAGAAAGGTGGGTTCTGGTaagaccaaaccotiicgetgtaagecatgecaatatgaageagaatcetga
agaacagttigigeatcacatcagagticacagtgclaagaaattitiiglggaagagagtecagagangeaggeaagagecagggaatctgectcticcactge
agaagagggagattictccaagggccecaticgetgtgacegetgeggctacaatactaatcgatatgatcactatacageacaccigaaacaccacaccagag
ciggggataatgagegagictacaagtgtatcatitgeacatacacaacagtgagegagtateactggaggaaacatitaagaaaccattitccaaggaaagtata
cacatgiggaaaatgeaactatiiticagacagaaaaaacaattatgitcageatgttagaactcatacaggagaacgeccatataaatgigaactitgicottactca
agtictcagaagactcatctaactagacatatgeglactcaticaggtgagaagecatitaaatgtgateagtgeagtiatgtggecictaatcaacatgaagtaacc
cgccalgeaagacaggticacaalgggcctaaaccicitaatigeccacactgtgattacaaaacageagatagaagcaacticaaaaaacatgtagagctacat
gigaacccacggeagticaattgecctgtatgtgactatgeageticcaagaagtgtaatctacagtatcacticaaatctaageatectactigtectaataaaacaa
tgGGTAGTOGGCGGTGOTGGTTCAGGAGGCGGCGGAAGCLGCGLCGACGCGCTGGACGATTTCGATCT
CGACATGCTGOGGTTCTGATGCCCTCGATGACTTTGACCTGGATATGTTGGGAAGCGACGCATTGGAT
GACTTTGATCTGGACATGCTCGGCTCCGATGCTCTGOACGATTTCGATCTCGATATGTTATATATCG
ATGATTACAAGCTTGOTAGTGGCGOGTOGTGOGTTCAGGAGGCOGGUGGAAGCCCTTCAGGGCAGATCA
GCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCCAGACTATGGTGCCCTCTAG
TGCTATGGTGCCTCTGGCCCAGCCACCTGUTCCAGCCCCTOTGCTGACCCCAGGACCALCCCCAGTCA
CTGAGCGCTCCAGTGCCCAAGTCTACACAGGUCGGUGAGGGGACTCTGAGTGAAGCTCTGUTGCAC
CTGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCTGGGGAACAGCACCGATCCCGGAGTGTTC
ACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTGUTGAATCAGGGCGTGTCCATGTCTC
ATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTACCCGGCTGGTGACCGGCAGCC
AGCGGCCCCCCGACCCOGLTCCAACTCCCCTGGGAACCAGCGGLCTGUCTAATGGGCTGTCCGGAG
ATGAAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATTTCCTCTAGTGG
GCAGGGAGGAGGTGGAAGCGGCTTCAGCGTGGACACCAGTGCCCTGCTGGACCTGTTCAGCCCCTC
GGTGACCGTGCCCGACATGAGCCTGCCTGACCTTGACAGCAGCCTGGCCAGTATCCAAGAGCTCCT
GTCTCCCCAGGAGCCCCCCAGGCCTCCCGAGGCAGAGAACAGCAGCCCGGATTCAGGGAAGCAGCT
GGTGCACTACACAGCGCAGCCGCTGTTCCTGCTGGACCCCGGUTCCOTGGACACCGGGAGCAACGA
CCTGCCGGTGCTGTTTGAGCTGGGAGAGGGCTCCTACTTCTCCGAAGGGGACGGCTTCGCCGAGGA
CCCCACCATCTCCCTGCTGACAGGCTCGGAGCCTCCCAAAGCCAAGGACCCCACTGTCTCCCCCAAG
AAGAAGCGCAAGGTG

P65-HSF1 HEBFASEQ ID NO: 1)

PSGOISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPOSLSAPVPKSTQAGEGTLSE
ALLHLQFDADEDLGALLGNSTDPGVFTDLASVDNSEFQOLLNQGVSMSHSTAEPMLMEYPEAITRLVTG
SQRPPDPAPTPLGTSGLPNGLIGDEDFSSIADMDFSALLSQISSSGOGGGGSGFSVDTSALLDLFSPISVTVP
DMSLPDLDSSLASIQELLSPQEPPRPPEAENSSPDSGKOLVHYTAQPLFLLDPGSVDTGSNDLPVLFELGE
GSYFSEGDGFAEDPTISLLTGSEPPKAKDPTVS

P6S-HSF1 B HEBFH(SEQ ID NO: 12)

CCTTCAGGGCAGCATCAGCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCC
AGACTATGGTGCCCTCTAGTGCTATGGTGCCTCTOGCCCAGCCACCTGCTCCAGCCCCTOTGOTGAC
CCCAGQACCACCCCAGTCACTGAGCOGCTCCAGTGCCCAAGTCTACACAGGCCGGCGAGQGGACTCT
GAGTGAAGCTCTGCTGCACCTGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCTGGGGAACAG
CACCGATCCCGGAGTGTTCACAGATCTGGCCTCCGTOGACAACTCTGAGTTTCAGCAGCTGCTGAAT
CAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTALCC
CGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCOGCTCCAACTCCCCTGGGAACCAGCGGCCTG
CCTAATGGGCTGTCCGGAGATGAAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTGT
CACAGATTTCCTCTAGTGGGCAGGGAGGAGGTGGAAGCGGCTTCAGCGTGGACACCAGTGCCCTGC
TGGACCTGTTCAGCCCCTCGOTGACCGTGUCCGACATGAGCCTGCCTGACCTTGACAGCAGCCTGGC
CAGTATCCAAGAGCTCCTGTCTCCCCAGGAGCCCCCCAGGCCTCCCGAGGCAGAGAACAGCAGCCC
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GGATTCAGGGAAGCAGCTGGTGCACTACACAGCGCAGCCGCTGTTCCTGCTGGACCCCGGOTCCGT
GGACACCGGGAGCAACGACCTGCCGGTGCTGTTTIGAGCTGGGAGAGGGCTCCTACTTCTCCGAAGE
GGACGGCTTCGCCGAGGACCCCACCATCTCCCTGCTGACAGGCTCGGAGCCTCCCAAAGCCAAGGA
CCCCACTGTICTCC

BPNLS 8 A8 /FH(SEQ ID NO: 13)
KRTADGSEFESPKKKRKV

BPNLS ZH B FF(SEQ IB NO: 14)
AAACGGACAGCCUGATGGCAGCCAGTTCGACGAGCCCUAAGAAGAAGAGAAAGGTG

TR RAL RZFD(SEQ 1D NO: 15)

AAGACCAAGCCCTTCAGGTGTAAACCCTOCCAGTACGAGGUCCGAGTCTGAGGAACAGTTITGTIC
CACCACATCAGAGTGCACAGCGCTAAGAAATTCTTCOTTGAGGAATCTGCCGAGAAGCAGGCCAAG
GCCCGGGAAAGCGOGUTCCAGTACAGCCGAAGAGGGUGACTTCAGCAAGGGCCCTATCCGGTGCGALC
AGATGTGGCTATAATACCAACAGATACGACCACTACACAGCGCACCTGAAGCACCACACCCGGGLC
GGCGACAACGAGAGAGTGTACAAGTGCATCATCTGCACCTACACCACAGTGTCCGAGTACCACTGG
CGGAAACATCTCAGAAACCACTTTCCAAGAAAGGTGTACACCTGCGGCAAGTGCAACTACTTCAGC
GACCGGAAGAACAACTACGTGCAGCACGTGCGGACACACACCGGCGAGAGACCTTATAAGTGTGA
ACTGTGUCCTTACAGCAGCAGCCAGAAAACTCACCTGACCCGCCACATGAGAACCCATAGCGGAGA
AAAGCCATTTAAGTGCGACCAGTGCAGCTACGTGGCCAGCAATCAACACGAGGTGACCAGACACGC
CAGACAGGTGCACAACGGCCCTAAGCUCTCTGAACTGTCCCCACTGUGACTACAAAACCGCCGATOG
GAGCAACTTCAAGAAACACGTGGAACTGCACGTGAATCCTAGACAGTTCAACTGCCCCGTGTGCGA
TTACGUCGCCTCCAAGAAGTGTAACCTGCAATACCACTTCAAGAGCAAGCATCCTACATGCCCTAALC
AAGACCATG

A REST N-in 2B T #(SEQ ID NO: 16)
MATQVMGQOSSGGGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGSCCD
YLVGEERCMAELMPVGDNNFSDSEEGEGLEESADIKGEPHGLENMELR

A REST N-S i HRFFHSEQ ID NO: 17)

atggecaccoaggtaatggggcagictictggaggaggagggctgitiaccageagiggoaacatiggaatggocctgectaacgacatgtatgactige
atgacctticcaaagotgaactggecgeaccicagettattatgetggeaaatgiggectiaactiggggaagiaaatggeagetgcigigatiacciggicggigaa
gaaagacagatggcagaactgatgooggitggpgataacaactiticagatagtgaagaaggagaaggactigaagagictgetgatataaaaggtgaaccica
tggaciggaaaacalggaacigaga

A REST C-liE BB T P(SEQ ID NO: 18)
MDEGIHSHEGSDLSDNMSEGSDDSGLHGARPVPQESSRENAKEALAVEKAAKGDFVCIFCDRSFRKG
KDYSEHLNRHLYNVYYLEEAAQGQE

A REST C-¥ia BB/ F7(SEQ ID NO: 19}

,,,,,,,,,

,,,,,

MATOQVMGOSSGGGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGSCCD
YLVGEFROMAELMPVGDNNFSDSEEGEGLEESADIKGEPHGLENMELRSLELSVVEPQPVFEASGAPDI
YSSNKDLPPETPGAEDKGKSSKTKPFRCKPCOYEAESEEQFVHHIRVHSAKKFFVEESAEKQAKARESGS
STAEEGDFSKGPIRCDRCGYNTNRYDHYTAHLKHHTRAGDNERVYK CHCTYTTVSEYHWRKHLRNHFP
RKVYTCGEKCNYFSDRENNYVOHVRTHTGERPYK CELCPYSSSQKTHLETRHMRTHSGEKPFKCDOCSYVY
ASNOQHEVTRHARQVHNGPKPLNCPHCDYKTADRSNFKKHVELHVYVNPROQFNCPVCDY AASKKCNLOYH
FKSKHPTCPNKTMDVSKVKLKKTKKREADLPDNITNEKTEIEQTKIKGDVAGKKNEKSVKAEKRDVSKE
KKPSNNVSVIQVTITRTRKSVTEVEEMDVHTGSNSEKFSKETKKSKRKLEVDSHSLHGPVNDEESSTKKKK
KVESKSKNNSQEVPEGDSKVEENKKONTCMKK STKKKTLENKSSEK SSKPPOKEPVEKGSAQMDPPQ
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MGPAPTEAVQRGPVOQVEPPPPMEHAQMEGAQIRPAPDEPVOMEVVQEGPAQKELLPPVEPAQMVGAQI
VLAHMELPPPMETAQTEVAQMGPAPMEPAQMEVAQVESAPMOQVVQOKEPVOMELSPEFMEVVQRKEPVQI
ELSPPMEVVQOKEPVKIELSPPIEVVOKEPVOMELSPPMGVVQOKEPAQREPPPPREPPLHMEFISKEKPPLRE
DKKEKSNMOSERARKEQVLIEVGLVPVKDSWLLKESVSTEDLSPPSPPLPRENLREEASGDOKLLNTGE
GNKEAPLOKVGAEFADESLPGLAANINESTHISSSGONINTPEGETLNGKHQTDSIVECEMKMD TDONTR
ENLTGINSTVEEPVSPMEUPPSAVEEREAVSKTALASPPATMAANESQEIDEDEGIHSHEGSDLSDNMSEGS
DDSGLHGARPYVPOQESSRENAKEALAVKAAEGDFVCIFCDRSFREGEDY SKHLNRHLVNVYYLEEAAQG
QE*

dCas9 ZFFEBFHSEQ ID NO: 21)

MAKRNYILGLAIGITSVGYGIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQR
VKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDTGNELSTK
EQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEARQLLEVQKAYHQLDOQSFIDTYIDLL
ETRRTYYEGPGEGSPFGWEKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENE
KLEYYEKFQIUENVFKOQKKKPTLRQIAKEILVNEEDIKGYRVTSTGEPEFTNLEVYHDIKDITARKEHNENA
ELLDOIAKILTIYOSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELWHTNDNQIAIF
NRLKLVPEEKVDLSQOKEIPTTLVDDFILSPVVERSFIQSIKVINATIKKYGLPNDIHELAREKNSKDAQKMI
NEMOKRNROTNERIEENIRTTGKENAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRS
VEFDNSFNNEVLVEQEEASKKGNRTPFOQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDIN
RFSVOKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRREWKFKEKERNKGYKHH
AEDALTANADFIFKEWKKLDKAKK VMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKY
SHRVDKKPNRELINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQK
LKLIMEQYGDEKNPLYKYYERETGNYLTRKYSKKDNGPVIKKIKYYGNKENAHLBITDDYPNSRNKVVKL
SLKPYRFDVYLDNGVYKFVTVEKNLDVIKKENYYEVNSKCYEEAKKLEKKISNQAEFTASFYKNDLIKING
ELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIK TIASKTOSIKKYSTDILGNLYEVEKSKKHP
QHEKG

dspCas® EEBITH(SEQ ID NO: 22)

MDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKENLIGALLFDSGETAEATRLKRT
ARRRYTRRENRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERBHPIFGNIVDEVAYHEKYPTIYH
LEKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDINPDNSDVDKLFIQLVQTYNQLFEENPINASGVD
AKAILSARLSKSRRLENLIAQLPGEKENGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDN
LLAQIGDOYADLFLAAKNLSDAILLSDILEVNTEITKAPLSASMIKRYDEHHQDLTLLKALVREOQOQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLREQRTFDNGSIPHQIHLGE
LHATLRRQEDFYPFLEKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRK SEETITPWNFEEVVDKGASA
QSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTEVEYVTEGMRKPAFLSGEQKKAIVDLLFKTNR
KVTVKQLEEDYFEKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLETLTLFED
REMIEFRLETYAHLFDDKVMEKQLERRRYTGWGRLSRKLINGIRDEQSGK TILDFLKSDGFANRNFMOQLE
HDDSLTFKEDIQKAQVSGOQGDSLHEHIANLAGSPAIKKGILOTVEVVDELVEK VMGRHKPENIVIEMARE
NOTTORKGOKNSRERMEKRIFEGIKELGSQILKEHPVENTOLONEKLYLY YLONGRDMY VRBQELDINRLSD
YDVDAIVPOSFLKDDSIDNEVLTRSDENRGKSDNVPSEEVVKKMKEKNYWROQLLNAKLITOQREKFDNLTKA
ERGGLSELDKAGFIKRQLVETROITKHVAQILDSRMNTKYDENDKLIREVKVITLE SKLVSDFRKDFQFY
KVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYRKVYDVRKMIAKSEQEIGKATAKYFFYSNI
MNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPOVNIVEETEVQTGGFSKESILPK
RBNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEK GKSKKLKSVKELLGITIMERSSFEKNPIDFLE
AKGYKEVKKDLIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDN
EOKOLFVEQHKHYLDEIEQISEFSKRVILADANLDKVLSAYNKHRDEPIREQAENITHLFTLTNLGAPAA
FEKYFDTTIDRKRYTSTREVLDATLIHOSITGLYETRIDLSQLGGD

dCas9-Krab EEBRFF(SEQ ID NO: 23)

MKRTADGSEFESPKEKKRKVMDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNL
IGALLFDSGETAFATRLKRTARRRY TRRENRICYLOFIFSNEMAKVDD SFFHRLEESFLVEEDKKHERHPI
FOGNIVBEVAYHEKYPTIYHLREKELVDSTDKADLRLIVLALAHMIKFRGHFLIEGDLNPDNSDVDELFIQL
VOTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKENGLFGNLIALSLGLTPNFKSNEFDLA
EDAKLOQLSKDTYDDDLDNLLAQIGDOYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDBEHH
QDLTLLKALVROQOLPEKYKEIFFDOQSKNGY AGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLL
REQRTFDNGSIPHOQIHLGELHAILRROEDFYPFLEDNREKIEKILTFRIPYY VGPLARGNSRFAWMTRKSE
ETITPWNFEEVVDKGASAQSFIERMTNFDENLPNEKVLPEKHSLLYEYFTVYNELTKVKY VTEGMRKPAF
LSGEQKKAIVDLLFKTNREKVTVEKQLKEDYFREKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDN
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EENEDILEDIVLTLTLFEDREMIEERLETY AHLFDDKVMEQLERRRYTGWGRLSRKLINGIRDEQSGRTI
LDFLKSDGFANBNFMQOLIHDDSLTFREDIQRAQVSGQOQGDSLHEHIANLAGSPAIKKGILOTVKVVDELVE
VMGRHKPENIVIEMARENQTTOKGOQRNSRERMERIEEGIKELGSQILKEHPVENTOLONERLYLYYLON
GROMYVDQELDINRLEDYDVDAIVPOSFLKDDSIDNE VETRSDEKNRGKSDNVESEEVVKKMKNYWRQO
LLNAKLUITORKFONLTKAERGGLSELDKAGFIKROLVETROITKHVAGQILDSRMNTKYDENDKLIREVK
VITLKSKLVSDFREDFOFYKVREINNYHHAHDAYENAVVGTALIKKYPKLESEFVYGDYKVYDVRKMI
AKSEQEIGEATARKYFFY SNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDRKGRDFATVRKVESMPOY
NIVKKTEVOTGGFSEESILPKRNSDELIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKELKSVK
ELLGITIMERSSFEENPIDFLEAKGYRKEVRKEDLUKLPKYSLFELENGREKRMLASAGELOQEGNELALPSKY
VNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIEQISEFSKRVILADANLDKVESAYNKHRDKPIT
REQAENHHLFTUTNLGAPAAFKYFDTTIDRERYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDAKRTA
DGSEFESPKKKREKVAAADYKDDMGRVTFEDVTVNFTQGEWQRLNPEQRNLYRDVMLENYSNLVSVGQ
GETTKPDVILRLEQGKEPWLEEEEVLGRGRAEKNGDIGGQIWEPKEDVKESLADYKDDDDK

dCas9-3xKrab EER T F(SEQ ID NO: 24)

MPKKKRKVGIHGVPAARRNYILGLAIGITSVGYGIHDYETRDVIDAGVRLFKEANVENNEGRRSKRG
ARRLKRRRRHRIQRVEKLLFDYNLLTDHSELSGINPYEARVKGLSOKLSEEEFSAALLHLAKRRGVHNY
NEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDY VKEAKQLLKVOKAY
HOLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVEYAYNADLYNA
INDLNNLVITRDENEKLEYYEKFOHENVFKOKKKPTLEQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVY
HDIKDITARKEHNENAELLDOIAKILTIYOSSEDIQEEL TNLNSELTQERIEQISNLKGYTGTHNL SLKAINL
LDELWHTNDNGIAITFNRLKLVPEKVDLSQOKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKYGLPNDIIE
LAREKNSKDAQEMINEMOKRNROTNERIEEHRTTGKENAKYLIEKIKLHDMGQEGKCLYSLEAIPLEDLL
NNPFNYEVDHIPRSVSFDNSFNNKVLVKQERASKKGNRTPFQYLSSSBSKISYETFRKKHILNLAKGKGRI
SKTKKEYLLEERDINRFSVOEKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVEVKSINGGFTSFLRRK
WKFKKERNKGYKHHAEDALITANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFIT
PHOQIKHIKDFKDYKYSHRVDKKPNRKLINDTLY STRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPE
KLEMYHHDPOQTYQKLKLIMEQYGDERNPLYKYYEETGNYLTKYSKEDNGPVIKKIKYY GNKLNABLDI
TDDYPNSRNKVVKLALKPYRFDVYLDNGVYKFVTVEKNLDVIKKENYYEVNSKCYEEAKKLEKKISNQAE
FIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIK TIASKTOSIKKYSTDI
LGNLYEVKSKKHPQUIKKGKRPAATEKK AGQAKKKKGSGRGGGGSGGGGSMGRVTFEDVTVNEFTQGEW
QRLNPEQRNLYRDVMLENYSNLVSVGOGETTKPDVILRLEQGKEPWLEEEEVLGSGRAEKNGDIGGQT
WKPKDVKESLGGGGSMGRVTFEDVTVNFTOGEWQOQRLNPEQRNLYRDVMLENYSNLVSVGQGETTKPD
VILRLEQGKEPWLEEEEVLGSGRAEKNGDIGGQIWKPKDVEESLGGGGSMGRVTFEDVTVNRETQGEW(Q
RLNPEQRNLYRDVMLENYSNLYSVGQOQGETTKPDVILRLEQGKEPWLEEEEVLGSGRAEKNGDIGGQIW
KPKDVKESLAAADYKDDDDK®

N-dCas9 BEB T FI(SEQ ID NO: 25)

MPKEKRKVGIHGVPAAKRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSERG
ARRLKRRRRHRIORVKKLLFDYNLLTDHSELSGINPYEARVEGLSQKLSEEFFSAALLHLAKRRGVHNY
NEVEEDTONELSTKEQISRNSKALEEKYVARLQLERLEKKEDGEVRGSINRFETSDY VKEAKQLLKVQKAY
HOLDOQSFIDTYIDLLETRRTYYEGPGEGSPFOWEDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNA
LNDLNNLVITRDENEKLEYYEKFQHENVFKORKEKPTLKQGIAKEILVNEEDIKGYRVTSTGKPEFINLEVY
HDIKDITARKEHNENAELLDOQIAKIL TIYOQSSEDIQEELTNLNSELTOERIEQISNLKGYTGTHNLSLKAINLI
LDELWHTNDNQIAIFNRLKLVPKKVDLSQOQKEIPTTLVDDFILSPYVVKRSFIQSIKVINAIIKKYGLPNDIIIE
LAREENSKDAQKMINEMORRNROTNERIEEIIRTTGKENAKYLIEKIKLHDMOEGRCLYSLEAIPLEDLL
NNPENYEVDHIIPRSVSFDNSFNNEKVLVKQEEASKKGNRTPFOYLSSSESKISYETFRKKHILNLAKGKGRI
SKTKEKEYLLEERDINRFSVOQKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRK
WEFRKKERNKGYKHHAEDALHANADFIFKEWKKLDKAKKVMENQOMFEEKQAESMPEIETEQEYKEIFIT
PHOIKHIKDFKDYKYSHRVDKKPNRKLINDTLYSTREKDDEKGNTLIVNNLNGLY DKDNDKLKEKLINKSPE
KLEMYHHDPOTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKY SKKDNGPVIKKIKYYGNKLNAHLDI
TDDYPNSRNKVVKLSLEPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAE
FIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDERPPHIIKTIASKTQSIKKYSTDI
LGNLYEVKSKKHPOQIUKKGKRPAATKKAGQAKKKKGSMATOVMGQOSSGGGGLFTSSGNIGMALPNDM
YDRLHDLSKAELAAPQLIMLANVALTGEVNGSCCDYLVGEERQMAELMPVGDNNFSDSEEGEGLEESAD
IKGEPHGLENMELRGGGGSMATOVMGQSSGGGGLFTSSGNIGMALPNDMYDLHDLSK AELAAPQLIML
ANVALTGEVNGSCCDYLVGEEROMAELMPVGDNNFSDSEEGEGLEESADIKGEPHGLENMELRGGGGS
MATQVMGOSSGGGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGSCCDYLY

GEEROMAELMPYVGDNNEFSDSEEGEGLEESADIKGEPHGLENMELRGSGGGGSGGGGSAAADYKDDDD
K*

32



10

15

)
Y

40

50

WO 2023/051802 PCT/CN2022/123409

3xN-dCas9 EER FF(SEQ ID NO: 26)

MPEKKKRKVGIHGVPAKKKKGSMATOVMGQSSGGGGLFTSSGNIGMALPNDMYDLHEDLSKAELAA
PQLIMLANVALTGEVNGSCCDYLVGEERGMAELMPVGDNNFSDSEEGEGLEESADIKGEPHGLENMEL
RGGGGSMATOVMGQSSGGGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGS
CCDYLVGEERQMAELMPVGDNNFSDSEEGEGLEESADIK GEPHGLENMELRGGGGSMATQVMGQSSG
GGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGSCCDYLVGEERQMAELMP
VGDNNFSDSEEGEGLEESADIKGEPHGLENMELRGSGGGGSGGGGRAKRNYILGLAIGITSVGYGHDYE
TRODVIDAGVRLFKEANVENNEGRERSKRGARRLKERRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARY
KGLSQKLSEEEFSAALLHLAKRERGVHNVNEVEEDTGNELSTKEQISENSKALEEKYVAELQLERLKKDG
EVRGSINRFKTSDYVKEAKQLLEVQRKAYHOLDOSFIDTYIDLLETRRTYYEGPGEGSPFGWEDIKEWYE
MLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYEKFOQIENVFKQKKEPTLKQIA
KEILVNEEDIKGYRVTSTGRKPEFTNLEKVYHDIKDITARKENENAFLLDOQIAKILTIVQSSEDIQEELTNLNS
ELTQEEIEQISNLEKGYTGTHNLSLEKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQOKEIPTTLVDDF]
LSPVVKRSFIQSIKVINAHKK YGLPNDIIFLAREKNSKDAQKMINEMOKRNROGTNERIEEIRTTGKENAK
YLIEKIKEHDMOEGKCLYSLEAIPLEDLLNNPENYEVDHIIPRSVSFDNSFNNKVLVKQEEASKKGNRTPEF
QYLSSSDSKISYETFEEHILNLAKGE GRISKTKKEYLLEERDINRFSVOEDFINRNLVDTRYATRGLMNLL
REYFRVMNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALITANADFIFKEWKELDKAKE VM
ENOQMFEEKQAESMPEIETEQEYKEIFITPHOIKHIKDFKDYKYSHRVDKEKPNRKLINDTLYSTREDDKGN
TLIVNNLENGLYDKDNDKLKKLINKSPEKLLMYHHDPOTYOQKLKLIMEQYGDEKNPLYKYYEETGNYLT
KYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLEPYRFDVYLDNGVYRFVTVKNLDVE
KKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYL
ENMNDERPPHIIKTIASKTOSIKKY STDILGNLYEVKSKEHPOIHKKGKRPAATRKEAGOAKKKKGSAAAD

YRDDDDK*

3xN-dCas9-3xC HER TV (SEQ ID NO: 27)

MPKKKREVGIHGVPAKKKEGSMATOVMGQSSGGGGLFTSSGNIGMALPNDMYDLHDLSKAELAA
PQLIMLANVALTGEVNGSCCDYLVGEEROQMAELMPVGDNNEFSDSEEGEGLEESADIKGEPHGLENMEL
RGGGGSMATOVMGQOQSSGGGGLEFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLANVALTGEVNGS
CCRDYLVGEERQMAELMPVGDNNFSDSEEGEGLEESADIKGEPHGLENMELRGGGGSMATQVMGQSSG
GGGLFTSSGNIGMALPNDMYDLHDLSKAELAAPQLIMLUANVALTGEVNGSCCDYLVGEERQMAELMP
VGDNNFSDSEEGEGLEESADIKGEPHGLENMELRGSGGGGSGGGGSAKRNYILGLAIGITSVGYGHDYE
TRDVIDAGVRLFEEANVENNEGRESKRGARRLKRERRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARV
KGLSQKLSEEEFSAALLBLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDG
EVRGSINRFETSDYVEEAKQLLKVOKAYHQLDOSFIDTYIDLLETRETYYEGPGEGSPFGWKDIKEWYE
MLMGHCTYFPEELRSVEYAYNADLYNALNDLNNLVITRDENEKLEYYEERFQIENVFKOKKKPTLKGIA
KEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEHENAFLLDOQIAKILTIYQSSEDIQEELTNLNS
ELTQEEIEQISNLKGYTGTHNLSLKAINLILDELEWHTNDNGIAIFNRLKLVPEKE VBLSQOKEIPTTLVDDFI
LSPVVERSFIQSIKVINAIDKKYGLPNDIIIELAREKNSKDAQKMINEMOKRNROQTNERIEETIRTTGKENAK
YLIEKIKLHDMOEGECLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNK VL VEKQEEASKKGNRTPF
QYLSSSDSKISYETFKKHILNLAKGKGRISKTKEEYLLEERDINRFSVQKDFINRNLYVDTRYATRGLMNLL
REYFRYNNLDVEKVKSINGGFTSFLRRKWKFKKERNEGYKHHAEDALTTANADFIFKEWKKLDKAKK VM
ENOMFEEKQAESMPEIETEQEYKEIFITPHOIKHIKDFKDYKYSHRVDBKKPMNRKLINDTLYSTRKEDDKGN
TLIVNNLNGLYDKDNDRKLKELINKSPEKLLMYHHDPOTYQKLEKLIMEQYGDEKNPLYKYYEETGNYLT
KYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVEKNLDVI
KKENYYEVNSKCYEEAKKLEKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYL
ENMNDKRPPHUKTIASKTOSIKEY STOILGNLYEVKSKKHPOHEKGKRPAATKK AGOQARKKKGSAGSG
GGGSGOGOGSMDEGIHSHEGSDLSDNMSEGSDDSGLHGARPVPOESSRENAKEALAVEK AAKGDFVCIFC
DRSFREKGEDYSKHLNRHLYVNVYYLEEAAQGQEGGGGSMBPEGIHSHEGSDLSDNMSEGSDDSGLHGAR
PVPQESSRENAKEALAVEKAAKGDFVCIFCDRSFRKGKDYSKHLNRHLVNVYYLEEAAQGQEGGGGSM
DEGIHSHEGSDLSDNMSEGSDDSGLHGARPVPOQESSREKNAKEALAVKAAKGDFVCIFCDRSFRKGKDYS

KHLNRHLVNVYYLEEAAQGQEAAADYKDDDDK™

Krab SEBFF(SEQ ID NO: 28)
MGRVTRFEDVTVNFTQGEWORLNPEQRNLYRDVMLENYSNLVSVGQGETTKPDVILRLEQGKEPWL
EEEREVLGSGRAEKNGDIGGQIWKPKDVKESL

Ctdspl A REE T F7(SEQ ID NO: 29)
33
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MDSSAVITQISKEEARGPLRGKGDOKSAASQKPRSRGILHSLFCCVCRDDGEALPAHSGAPLLVEEN
GAIPKQTPVOYLLPEAKAQDSDRKICVVIDLDETLVHSSFKPYVNNADFIPVEIDGVVHOVYVLKRPHVDEF
LORMGELFECVLFTASLAKYADPVADLLDKWGAFRARLFRESCVFHRGNY VEDLSRLGRDLRRVLILD
NSPASYVFHPONAVPVASWEDNMSDTELHDLLPFFEQLSRVDDVYSVLROPRPGS™

Ctdsp! B IRFFI(SEQ ID NO:30)

Atggacagcicggecgicatiactcagatcageaaggagraggeicggggeecgetigegggrcaaaggigaccagaagtcageagcticccagaas
ccecgaagecggggeatcctocacteacteticigoigtgictgecgggatgatggggaggccctgetgeteacageggggegecceetgetigtggaggaga
atggcgecatcoctaageagaceccagtecaatacctgetcectgaggecaaggeocaggacicagacaagatctgegtggicategacciggacgagacect
ggtpcacageiccticaagecagtgaacaacgeggacticatcateectgiggagatigatggptggtccaccaggictacgigtigaagogtoctcacgtgga
tgagticctgeagegaatggecpagetetitgaatgtatgeigticacigotagecticgecaagtacgeagaccoagiagetgaccigotggacaaatgggeegc
citccgggoccggetgtticgagagtcctgegicticcaccggegeaaciacgigaaggacctgagecggtiggeicgagaccigegeegggtgcicatecty
gacaaticacctgccicctatgicttccatecagacaatgetgtaceggiggecicgiggitigacaacatgagigacacagagetccacgaccicciccectictic
gagcaactcagecgigtggacgacgtgiactcagtgetcaggeagecacggecagggageiag

A miRNA-124 HELFFSEQ ID NO:31)
5’-cgtgticacageggaccttgat-3’

A miRNA-124* IS FFHSEQ ID NO:32)

5’-taaggcacgeggtgaatgeeaa-3’

A miRNA-124 Pre-miRNA £ RK(SEQ 1D NO:33)
atcaagattagaggctctgotctecgtgticacageggacctigattiaatgicatacaaitaaggeacgcggtgaatgocaagagoggagoctacggoty
cacitgaa

Fik A miRNA-124 Pri-miRNA #/F 5(SEQ ID NO:34)

Gggtaattaactiggatccacgecgicattigaaaactagatttataggetiatgtatgitittaggegtetoctgtaaatggeatggagatatatgeatatgtat
acgeaggeacacgeaccgictacacticcacggaacagactaatiaacageggeiciggcagatgtgicagagaigageagagacaggageigggctiatgag
ttatgacictageggtagagactcagageggagagagggegatggecagggagagaagagtegiaatcgcagigegtcttatactttceggatcaagattaga
gectctgetcteegtgticacageggacctigattiaatgicatacaattaaggoacgeggteaatgecaagageggagectacggetgeactigaaggacacca
aageatctecagggicagaaageggaaaaageaatigeagggaatitageggetagtaaaaggaacccatetctigeogeataaatgeoccocacceecaceca
ggactgaticiggaageaacctagigticgaaagggaaaggctectactiticcattacagecgegeaaateogeaggeaaatetccgaggagaattitagegaa
goticatigacageigictggagageagtagticecgectgigeaaataticcagagagtiaaatcatitagaaagceactagti

A miRNA-9 455 F¢ 5
57~ wttiggttatctagetgtatga-3" (SEQ 1D NO:35)

A miRNA-9* $i/F 5
5’- ataaagctagataaccgaaagt-3" (SEQ ID NO:36)

A miRNA-9 Per-miRNA £ (SEQ ID NO:37)
Ggaggeccgtticicictitggtiatctagetglatgagtgccacagagecgtcataaagotagataaccgaaagtagaaatgaticica

FiEA miRNA-9 Pri-miRNA FFFN (SEQ ID NG:38)

Agcgctecgegegggtgccctacgigascccogggacgecgicgagecageccggragcgecegtaccagaacgcacggaacgegoagcagsgs
gagaaatgegeogggagggegagggaggaaggoaacigepcegoooctocgoscctagetgecegragicagegigtgegtatgictgiccatecectot
ggcictcegeogigegeeccaggatecgggoacggegiccgetCcaggeiccegegCicgglageragrageacgiggageccacggegeggageggcac
tggctaagggaggcccgitictetetitggitatctagetgtatgagigecacagageegicataaagetagataacegaaagtagaaatgattctcacaactictge
ZEECLAZCECCCLCOCCAcCgaAcCgoeocggeecggeecgeaagagecagaggagecgagaggageccagegecggeccageggactecageicgac
ggagegeecgegeccegaccaggiaccigaccicggeteiciciciggegacactigeagigecagetitcececagtectectetticetggicocccaceect
atceccccagegecggageaggaaccecaaagiggagegggocggggagagggageeestiseooiigcagageeoicgciggaagese
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¥ GFAP B3 F(SEQ ID NO:39)

TAATCCCACCTCCCTCTCTGTGUTGGGACTCACAGAGGGAGACCTCAGGCAGGCAGTCTGTCCAT
CACATGTCCAAATGCAGAGCATACCCTGGGCTGGGUGCAGTGGUGCACAACTGTAATTCCAGCALCT
TTGGGAGGUTGATOTGGAAGGATCACTTGAGCCCAGAAGTTCTAGACCAGCCTGGGCAACATGGCA
AGACCCTATCTCTACAAAAAAAGTTAAAAAATCAGCCACGTGTGOTGACACACACCTGTAGTCCCA
GCTATTCAGGAGGCTGAGOGTGAGGOGATCACTTAAGGCTGOGGAGOTTGAGGCTGCAGTGAGTCGTG
GTTGCGCCACTGCACTCCAGCCTGGGCAACAGTGAGACCUTGTCTCAAAAGACAAAAAAAAAAAAA
AAAAAAAAAGAACATATCCTGGTGTGGAGTAGGGGACGUTGCTCTGACAGAGGCTCGGGGGLCTG
AGCTGGUTCTGTGAGCTGGGGAGGAGGCAGACAGCCAGGCUTTGTCTGCAAGCAGACCTGGCAGCA
TTGGGCTGGCCGUCCCCCAGGGCCTCCTCTICATGCCCAGTGAATGACTCACCTTGGCACAGACACA
ATGTTCGGGOTGGGCACAGTGCCTGCTTCCCGULGCACCCCAGCCCCCUTCAAATGCCITCCGAGAA
GCCCATTGAGCAGGGGGUTTGCATTGCACCCCAGCCTGACAGCCTGGCATCTTGGGATAAAAGCAG
CACAGCCCCCTAGGGGUTGCCCTTGCTGTOTGGLGCCACCGGUGOETGGAGAACAAGGUTCTATTICA
GCCTGTGCCCAGGAAAGGGGATCAGGOGATGCCCAGGCATGGACAGTGGGTGGLAGGGGGOGAGA
GGAGGGUCTGTCTGCTTCCCAGAAGTCCAAGGACACAAATGGGTGAGGGGACTGGGCAGGGTTCTGA
CCCTGTGGOACCAGAGTGOAGGGCGTAGATGGACCTGAAGTCTCCAGGGACAACAGGGCCCAGGTC
TCAGGCTCCTAGTTGGGCCCAGTGGCTCCAGCOGTITTICCAAACCCATCCATCCCCAGAGGTTCTTCCC
ATCTCTCCAGOGCTGATOTGTGGGAACTCGAGGAAATAAATCTCCAGTGGGAGACGGAGGGETGGCC
AGGGAAACGGGGCOCTGCAGGAATAAAGACGAGCCAGCACAGCCAGCTCATGTGTAACGGCTTTGY
GGAGCTGTCAAGGCCTGGTCTCTGGGAGAGAGGCACAGGGAGGCCAGACAAGGAAGGGOTGACCT
GGAGGGACAGATCCAGGOGCTAAAGTCCTGATAAGGCAAGAGAGTGCCGQCCCCCTCTTGCCCTAT
CAGGACCTCCACTGCCACATAGAGGCCATGATTGACCCTTAGACAAAGGGCTGGTGTCCAATCCCA
GCCCCCAGCCCCAGAACTCCAGGGAATGAATGOGGCAGAGAGCAGGAATGTGGGACATCTGTGTTCA
AGGGAAGGACTCCAGGAGTCTGCTGOGAATGAGGCCTAGTAGGAAATGAGGTCGCCCTTGAGGGT
ACAGAACAGGTTCATTCTTCGCCAAATTCCCAGCACCTTGCAGGCACTTACAGCTGAGTGAGATAAT
GCCTGGGTTATGAAATCAAAAAGTTGGAAAGCAGGTCAGAGGTCATCTGGTACAGCCCTTCCTTCLCC
TTTTTTTITTITTITTTTTTGTGAGACAAGGTCTCTCTCTGTTGCCCAGGUTGGAGTGGCGCAAACACAG
CTCACTGCAGCCTCAACCTACTGGGUCTCAAGCAATCCTCCAGCUTCAGCUTCCCAAAGTGCTGGGAT
TACAAGCATGAGCCACCCCACTCAGCCCTTTCCTTCCTTTITTAATTGATGCATAATAATTGTAAGTAT
TCATCATGGTCCAACCAACCCTTTCTTGACCCACCTTCCTAGAGAGAGGGTCCTCTTGCTTCAGCGG
TCAGGGUCCCCAGACCCATOGTCTGGCTCCAGGTACCACCTGCUTCATGCAGGAGTTGGCGTGCCCAG
GAAQGUCTCTQCCTCTGGGCACAGTGACCTCAGTGOGGGTGAGGGGAGUTCTCCCCATAGCTGGGCTGC
GGCCCAACCCCACCLCCTCAGGCTATGCCAGGGGOGTAETTGCCAGGGGCACCLGGGCATCGCCAGTC
TAGCCCACTCCTTICATAAAGCCCTCGCATCCCAGGAGCGAGCAGAGCCAGAGCAGGTTGGAGAGGA
GACGCATCACCTCCGCTGCTCGLGEG

X GFAP B30 F(SEQ ID NO: 40)
AACATATCCTGGTGTGGAGTAGGGGACGUTGCTCTGACAGAGGLCTCGGGGGLCCTGAGCTGGCTCIG
TGAGCTGGGGAGGAGGCAGACAGCCAGGCCTTGTCTGCAAGCAGACCTGGCAGCATTGGGCTGGCC
GCCCCCCAGGGCCTCCTCTTCATGCCCAGTGAATGACTCACCTTGGCACAGACACAATGETTCGGGGET
GGGCACAGTGCCTGCTTCCCGOCGCACCCCAGCCCCCCTCAAATGCCTTCCGAGAAGCCCATTGAGC
AGGGGGCTTGCATTGCACCCCAGCCTGACAGUCTGGCATCTTGGGATAAAAGCAGCACAGCCCCCT
AGGGGCTGCCCTTGCTGTGTGGCGCCACCGGCGGTGGAGAACAAGGCTCTATTCAGCCTGTGCCCA
GGAAAGGGGATCAGGGGATGCCCAGGCATGGACAGTGGGTGGCAGGGGGGGAGAGGAGGGLTGTC
TGCTTCCCAGAAGTCCAAGGACACAAATGGGTGAGGGGAGAGCTCTCCCCATAGCTGGGCTGCGGC
CCAsccecaccocctcaggetatgecaggggatgtigecagggpoacecgggeategecagictagescactocticataaagecctegeateoeaggage
gageagagecagageaggtiggagaggagacgeatcacetecgetgetege
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. Claims Nos.: 1-43,93-100

because they relate to subject matter not required to be searched by this Authority, namely:

[1] Claims 1-43 and 93-100 relate to a method for treating neurological diseases by reducing the
activity or expression of REST or affecting the combination of REST and RE1, which belongs to the
subject matter that does not warrant a search conducted by the international searching authority. An
international search was conducted on the basis of the technical solution of applying the method to the
preparation of a reagent for treating related diseases.

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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