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FUBAEY TIER & < 2080 SWI/SNFEA RO LD SN T E 7255, itk b TIEHz 2 EA K
ncBAF 28585l 811, cBAF, PBAF, ncBAF O 3FEFIAAAET 5 Z L HL IRk o72. F72, cBAF®
PBAF & X 7 L}V — A L OBRMEICOWT, RHZEDE o728, 794 T BEBEOFEMOERIZ L -
T, VARG ASER, EEOWREMHANOEHWAMF I NG, 72, T SWI/SNFEAKRZ
KT B 7=y MIEFEFEOPARMRISEIE R EOWEIHARE, 5%, WEMHR S TENE
WORFEOBLEASIFEH SN TWAS, KETIZ, SWI/SNFHEARHEOREDERICE L Z MK T, 7
TAERAREFITEOBAEIC O W T L 72w,

F—7— K SWI/SNF#iatk, 774 4BW, 5FENHE.

Abstract

ATP-dependent chromatin remodeling complexes regulate gene expression by using the hydrolytic ener-
gy of ATP to dynamically change nucleosome position and histone configuration. They are classified into four
major SWI/SNF, ISWI, CHD, and INO80 families, each of which contains a subunit with ATPase activity, with
multiple subunits of 10 or more additional subunits forming a complex. Two major types of SWI/SNF com-
plexes have been known to exist in eukaryotes. Recently, a new complex, ncBAF, was discovered in humans,
revealing the existence of three types: cBAF, PBAF, and ncBAF. Although the positional relationship between
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cBAF or PBAF and nucleosomes had remained unclear, cryo-EM technology has allowed us to make progress

in crystal structure analysis, which is expected to contribute to the elucidation of the pathogenesis of diseases

in the future. In cancer and neuro-developmental disorders, many reports have been obtained on abnor-

malities of the subunits composing the SWI/SNF complex, which have attracted interest from the viewpoint

of elucidating pathogenesis and developing molecular-targeted therapies. In this article, we will focus on

recent progress in SWI/SNF complex research and outline the current state of development of molecularly

targeted therapies.

Key Words: SWI/SNF complex, cryo-EM, Molecular targeted therapy.
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LT, BMICXZ Lty —20RY v are
AN O EEALSIELZ LITL- T, #Eifa
TR EGHIMS 502, ATPAKGEE 7 a~<F 1)
7Y v AL, SWI/SNF, ISWI, CHD,
BILTINOS 7 7 I —IZHEsh, Thth
DU 7 ATPase iEE 2 #0712 =v b &2 &
A, EHIWZI0ED EOBEHOY T =y M
GHER L, BIZTRBOZHREOMRHCE
BLTWwW5?,

B O SWI/SNFEEER 7 7 3 ) —1Zidk
S 2MOBERIAFEL, BERFTRZERTH
SWI/SNF & RSC™, ¥ a3 3 7/NTTiZBAP
EPBAP LI EN 527, v FTd, cBAF
(canonical Brahama-related gene 1 associated
factor) & PBAF (Polybromo-associated canoni-
cal Brahama-related gene 1 associated factor) @
2REFDSM ST E /2%, 20184E12, b M T
SWI/SNF#EEDHND 7NV —TF, $%5bbH
GLTSCR1 (Glioma tumor suppressor candidate
region gene 1) ¥ 721% GLTSCRIL (GLTSCRI-
like) X O°BRD-9 & HEBHIC & LBE D
BUZBME E S, ncBAF (non-canonical BAF)
ELTHBE SN, Zhb 3RO SWI/SNF
BEKIE, ehends, Bes7 7% —%

TUFE R 132(2), 2023.
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RIZDOWTORFOMA %, FFIHRIEE S 51
SN2 AR E RN OFHERE ) v 7 8D
P H TR L, DI 2 THADG TN
BOHEBEIZ O W THESL L 72w,

cBAF PBAF D#EH - ##i&
T OHEEDEWN

cBAF & PBAF 1, 2D0D%7%: % ATPase ¥ 7 1
=v b, Brahamarelated gene 1 (BRG1) 7z
i3 human Brahama (hBRM) ® &5 550 —Ji%
HLTWwWA. E52, Thbsoakiz,
hSNF5 (SMARCBI, INI1, ¥ 7:13BAF47¢& 3
MEN %), BAF155, 8 X U'BAF170 &\ 9 —
HoO#EEBZ CTRfESNaT7HT2=y b
LY, Kb THKALZT 7 HY) —% 72
=y MR ENSEZ LIZL 5T, TOREEN
FeAlE s s & & bic, HEakoRE
FhHI M. BB ATy PELT,
AT-rich interactive domain-containing protein 1A
(ARID1A or BAF250A) & ARID1B (BAF250B),
% L CTDPF213 cBAF G HRDOHITHEAEL, i
Ji, BAF180 (PBRM1), BAF200, % L Cbro-
modomain-containing 7 (BRD7) (& PBAF# &
ICHTET 5 (1) Y.

BAF %° PBAF # &R AR SERAT IS, £ D
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1 cBAFBAHKOME L7 2=y MHEBICHT 2RI

CBAFHIEER (DT WK THZATHS) 1F, ATPase EY 2 — )b, ARP (77 F Vs V87 ) £V 2—
WV, BEOR—ZAEV 2 - VoK INTWASZ L %/RT. ATPase €Y 2 — )VIZBRG-1D CHifi K X £ ~
(8), base €Y 2—VIZhSNF5 (JKfh) SfioH72=v M H SRR E N TwA. F72, BRG1ONKN N A A
YT IOF T REDY T Iy bR HARPEY 2 — VA, ATPase EY 2 —VEXR—ZAET 22—V ED
Gl EHSTWS, X7 LtV —2al%, MDOX ) IZATPase €Y 2 — L ER—ZAE Y 2 — VO hSNF5 TH F
NTwaEiffEshsd, 27+ V=237 (NCP) &, MOXHIZe Ay 8®MAEEDNATHE SR TS,
BOTAZ ) AZIZHBY Ny F &ALz A b2 H2A/2B £ hSNF5 £ DR ZE/R LTV 5.
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VARREREDSH S &, BERRICEIE T A8 L
WHIRRZHE SN TWwAE ™, He SHIE ™,
ATPaser 72=v N THAHBRGL L 9DDH T
2= Mpb% 5 O cBAF A AT PRk L
72, WRLUZBAFEAGHRIEIX 7 LAY —L X5
4 FE®EERL, X7V A Y —raTlT
(NCP) &—Rbd 52 EHRENT. S5,
BAF-NCP# &1k (#1.2MDa) & vV AKKERE 1L,
7 I A4 F BFHMEETHT S 7z, cBAFEAAR
EX 7 LAY =2 &REIHITHCFRE LD
(K1), ATPase E ¥ 2. — )b, APR (the actin-relat-
ed protein) EY 2—J), L CBaseE®y 22—
VD3IDDEY 2 — VTR SN TnD W,
BRG1 ® C KM ORI (521-16475%4) 1%
ATPase € ¥V 22— V& JEHK L, ATPaseifith% %
DRAAL VAR LAY — A DNAIZHR IS
EffWZIRRETX 7 LAy — A EMERM LT
W5, ARPEY 2 — IVATIE, BRG1DOANY
1 —¥-SANT-BI 538, (HSA 5 7 3/ Weykdt
4467 5 520) ASACTL6A (BAF53A) & 772
F > (ACTB) LT EINIATORKEH
B35, MATEOEEEIZBCL7 7 7 3 —7°
WAET D, T, BRG-1DpreHSA (7 3 /R
52353507 5 445) 1ZARID1a & DPE2A%EA L,
& 5 IZhSNF5 (BAF47, SMARCB1, 71
INIL) X 27 LF YV —LADEIZY 7255551
Ny X795 59 IMEL, BAF155, BAF170,
BAF57, BAF60a/b, SS18 2s#lAaiAE N5 2 & T,
Base € ¥ 2 — VS S L5, hSNF5 1 C K
Moy T EDEEEDOT I 7 BHS, B X b
v 8wk D % 7O H2A/H2B OFEYE T X/ BRI
Lo TSN DM Ny FHIEEZ BT 7
LAV —LEMHEERALTBY, ZoOMAEER
ZEMMZURF )T VRO ARMKICHE
HLTws7,

PBAFIZDW T, 20224127 » TE D&
AHSMIENLY, BRG-1RAPRE Y 22—
13 cBAF & FIAEDOHEETH 5. Base BV 2 — )b
(PBAF O E&EFNT % 4T - 72358 513, substrate
recruitment module : SRM & X ATW3) 3,
52 ® hSNF5, BAF60A, BAF57, BAF155,
BAF170133 L T\WwW5. & Z5%%, PBAF4FH
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)72 ARID2 & PHF101Z, ARID2 ® N A% arid
FAA &AL THEMEH LT, cBAF Tl
ENHICHLT T2y M, EhEh
ARID1a & DPF2 T 4 %%, ARIDlaldPHFI0 &
FHEERTE T, ThZhfBTatne
51X PBAF Of¢ME L 7o 5T b, F72, PBAF
¥Ry 7: BAF180 (PBRM1), BRD7® & PHF10
B AP TANVEZRBTHIENTE, 7
TV 2=V EEE L TBase €Y 2 — IV EREIS
HZEWHLNIR ST,

cBAF & PBAF %, f5OIGMALICED S T &
F b A + > H3K27 (H3K27ac) % 2wk
WHHEIZRTE L, BMBERFEHILTH—T >~
su~F VIREZMHETLLTWS 90, ZoFEk
X, Ry)a—2a1) 7L y¥—#HEK (PRC), 4
IZPRC2A%, ZORERGEZFFOY T L=y I T
& % Enhancer of zeste homolog 2 (EZH2) IZ
LoTHL S, Wl M) AFVfEe A b >
H3K27 (H3K27me3) &IEPWI/EHL T3
LEZLNTWEY, /2, cBAFIZTZ Y/
=R MK E LD, TUE—FY —H
WL b L TWAD, PBAFIZFEIC SO E—
F—HEBIZHEETHE V)BT AN EZLNT
W52 29 X912 cBAF & PBAF i3§z5 12 B
FTLHTUE—F —RT Y —4E % I
RIEL, Z7uxF JEEEICHEST5 2L T
B FREBRZHEL TW5.

ncBAF D8R & #EE

ncBAF#&1Kk1%, ATPase KX A4 v &L T
BRG1 ##;->TH Y, ACTL6A (BAF53A) L 57
27 F >~ (ACTB) 29T BT U @ khshkie
LTEY, SSISHIFET S LA 5 BAFIZEW
Wiz o TWBIENEMEINEY. LiL,
hSNF5 % BAF57 & W25 72 cBAF I i 537
7=y b ERFFT, BAFI55%° BAF60 X dH
LWBAF170% b 2 WHAKTH 5 (F1D) Y.
%72, GLTSCRI ¥ 721% GLTSCR 1L%° BRD9 %
COBEBEREING. 754 FEETOIR
WEEDHNTHERIBAED L ZHMESN TV
WS, SHROMHEPRIINLEIATHS.
ncBAF IZHER 72, GLTSCRI1 & 19q13.33 (2 )i
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MLTWAIEFAOLN, 7Y F—<IZBWVT
et AR 19 i O 3 B R F R EDHHELITEZ 5
ZEhn, 7 — < EG I TG T
ELTHESNAZ®, GLTSCRIOMW T LIV ®
J v 7T bR, DEOBBRICERE % &
2L, BREBED XS THD (unpublished open
date : DOI: https://doi.org/10.21203/rs.3.rs-
2349295/v1) 7%, ZOREREIZT0ERE I hTw
2\, BDROIWIZDOWTIE, CAMY R EDY ¥
IRTBDT 2 F ML) T 2 FRHE % IR IR
FTAHTUERNAL VEFFOY I THY, &
EBRDY & 2 E MM IME % O ARE L
OREIEH %D, BRDOMHER HAIZE S
T, ncBAF# &1k, 7/ A DNA®D
ChIPEHT CIE 7 HE— % —%, T U NVH—fH
BWUZIZRTE L T\ —T, DNAREE OHMEFE
WEEZEEHEZRZTIEPMONATV S
CTCFELHIE T — 7 IZHFRICRIAES 5 2 &aF
5212 8N, CTCF @ ChIP-seq DFEHED 5 b,
CTCF &5  BIRMICIBLAET 5 Z Lo
TWwW5hY, ZOZEN5, ncBAFIZCTCFE & %
27T 0N —TREEORIFIZE G LT
AHUREMEDSIRH I T 5.

SWI/SNFOHJ7a1=y NEEEKRE

SWI/SNF 7 7 3 V) —#E&HhkoOH 7212y + %
I— Ny LEMEFOREIL, e FosiEL
M2 RO Z EAME I N TS ($£2).

7z& Zie bAYA DK 20% TSWI/SNF % 7
L=y POEERPED LN TWBEH, SWI/
SNFHEERDO RO IL, 1998 4FIEM:T 7
FA FEH (MRT) I[CBEL TRA SN
hSNF5 % 2 — F 9 2 BIEFOERTH - 727,
MRT DA D755 AT hSNF5 DFEBLILH % FFO B
T ENTH Y, Cribriform neuroepithelial
tumor (CRINET)®, epithelioid sarcoma®™ 3 &
U'renal medullary carcinoma® T, TWiJj DX}
VR TAAREELIR TS, REME
Schwannomatosis Tli&, €D#45%I12B VT
hSNF5 #{ZF OAEHALDHE Z 5 T b T & D
MENTWSEY, BRGLIZDOWTIMATA ™, #
IENE S RPEHS A, IRH/NHIIE A3 A @ hyper-

carcemictype (SCCOHT)*®, XL IZHEMT T F
A NS THERMNILSNS. ARIDlaDRF
OB IR 7, PRI, B ATA Y,
BHOSAY, WEDSAY, REASAY, MRe3FhE ™,
Endometrioid carcinoma®, /N—F v k1 ¥
I ENRIA VA THE CIE I Tn 5.
T 72, BAF180 IXE A A Y RlliAasA ™ 12, ARID2
R AL E S RN ASA P RiATA 124
By shTns (E2).

S HIZSWI/SNFEARORF L, TEEkRE
P TIER L, WO OMRIGEES X OV
B ESEERE CHOEERNALN D Z & 2T &
NTwa, HEziEarzqs >y ¥) AR
(Coffin-Siris syndrome: CSS) %, wLiyizid,
538 LML O KEH F 7213 MO MR AL
R, SF S FLRBEOMNIERR, D
PR, ZLTHBRKTRE L > TS
NDIEBERETH LY, ZOWRHETIE, ARIDla,
ARID1b, ARID2, BRG1, hSNF5, & 5% WiZ
BAF57 DA HE SN TW 5B, CSSTHDL
NAhSNF5 OB, CRmMoOY VU7
Fovbwvo o7 I JBEaI—-FT 5
WEERAIC T V=207 NEEPAEL, CKin
MBRETLHDOTHL7. Zho0T7 I B
&, RO X ) IR, v A P H2AR
H2BOMMET I 7 B L BRI/ Sy F 2T LT
LIEMHmonTEBY, CRmREIZLS T,
v 2+ NERE OBRESIZILL, Ju~T
YOETY) VIR E L TwAT L
PHESIN TS, SHI12, AAXRZ FI A
EREOL Y Y — AENTIZL D, BAF155,
BAF170, BAF180, F7-13ARID1b ® cBAF 7z &
PBAF AR BERICERNDH L 2 L 5
WIS ENTZ 2 Lz ERIRRAT 20 5 1,
SWI/SNF#EAARIE, MR EICS B HS
LTBY, TOREOFKE L THINIEEDEN
BREDWEREDIERN D 263N DEE 2
BNEY. 20X HIZSWI/SNFHAEKRDY 72
= v FOREIZ, BATT TR, MREERER
COREBOFEHE LTHEEEND XHI2% D, HiF
BIEE O A 1 = AL OO [FHr0 ] 2%
LIPS NZEELRNT LWL (R2).
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#2 SWI/SNFHAKRDT7T1= v b ORE LA
Subunit Aliases Cancer Neuro-d.evelopmental
disorder
Ovarian, Hepatocellular, Bladder,  Coffin-Siris syndrome
Gastric, Pancreatic, Colon, Lung,
BAF250A  ARID1A .
Neuroblastoma, Endometrioid,
Burkitt lymphoma
Melanoma, Neuroblastoma, Coffin-Siris syndrome
BAF250B  ARID1B Hepatocellular, Liver, Pancreatic, ~ Autism Spectrum disorder
Ovarian clear cell carcinoma
Melanoma, Hepatocellular, Coffin-Siris syndrome
BAF200 ARID2 Pancreatic,
Non-small-cell lung cancer
Renal cell carcinoma, Breast, Autism Spectrum disorder
BAF180 PBRM1 ) i
Gastric, Pancreatic
Urothelial cancer, Renal cell Autism Spectrum disorder
BAF155 SMARCC1  carcinoma,
Gastric adeno carcinoma
Urothelial cancer, Non-small-cell  Autism Spectrum disorder
BAF170 SMARCC2  lung cancer,
Gastric adeno carcinoma
BRM SMARCA2  Lung, Colon, Breast Coffin-Siris syndrome
Lung, Medulloblastoma, Small Coffin-Siris syndrome
cell carcinoma of the ovary,
BRG1 SMARCA4 ;
hypercalcemic type (SCCOHT),
Rhabdoid tumor
Rhabdoid tumor, Epithelioid Coffin-Siris syndrome
sarcomas, Renal medullary
hSNF5 SMARCB1 ) .
carcinomas, Familial
schwannomatosis
BAF57 SMARCE1  Spinal meningioma
BRD7 Breast
A 7z, DI SWI/SNFEAEOREI & 7 % 5T
SWI/SNF # &% 0 , . o . -
B & LT OB CTO— FENB Y ¥y BRI E S 2 3HNE
- = HBOERFT 5 2 LAWFHFTE 2.
INFTRABLTE/AMD, SWI/SNF#HER

E'Eﬁ IB T L RDPARMRESE R & DIERE
RIS T 5D TH H%5, TIE, SWI/SNF
%E’“\ﬂi@%)&iﬁﬁg IEDLSVHHEERM E LT
RS RAINL DD, HEHVIZHELRD

7y, LU ISR 2 BB L 72\,

1 ! SWU/SNFEEFDENEGZFIFI—FNTS
BERSFICx T 329 FEENEE
SWI/SNF#EAEKDT 722y PORFIZL -

T, BBOBETORIANELT S, T L)
BT HEET ORI, FREDORERHRE

ERICEEZBIZFBEENTED, £H0vo

TURFEE KRGS
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72L& 21X, MRTHIKLTIZhSNF5 OKIHIZ & -
T, 1) ¥4 29 DIOBEM™, ple™E X °
p21emvan IR BRI & 0 Ml I o #AT % 2
HESELY, 2) TRMN =Y AOFLILER
NOXADFHIPHNC L v, FHNEZ LT L
TW5 7, 4) Mgtz G S & 5 RhoAll
o A X ) M % EE LT 5, 5) M
N D ¥EHE R 5342 %5 5- 3 5 Hedgehog-Gli #E 1 %
WEALT 2%, 6) RY 32— 2 #EETEZH2 D5
B& b5 34, H3K27-F U A FALIC X ) R
I — AMEBETORBEZIHT 22, 7) Mg
AR B 7 Aurora kinase A O B4 70 B S8 B
il&kZ3, ZLTYEGFZHERDOTHD ¥
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TRV EMERLUCHEEICES T 59, hwk
Eé:kﬁﬂ%nfwé.bowotﬁm ¥
R LTI, $TTIREBOERAFHES L TY
% (X2).

= beE As0) X, Vv Ay IRy
7RG TEAL S B Gl 2 A 2 22k D,
in vitro B XL O~ 7 AR A E 7V T MRTH
Ha OB 2 IHI$ 5 Z EFME I TV A,
Alisertib (MLN8237) i, Aurora A kinase ¢
RN TIERITDH Y, invitroB £ Win vivo
D MRT & 7 )V THEEHGEZ R & & b1, 4
BIOWEFED T 7 ¥4 FIESOEFIHER S I,
HEFRE SN TWSE ., 72, #IRW %
EZH2BHEHNZ X B, MRT~OHRVED in vitro
Eiin vivoTIRENTWBNY, ki Tk,
EZH1 & EZH2 W )5 % BE 9 % 355 H MRT A
THDHIEHIRENY, HRENTD R
e BIBEAISYEIC R 5 72T 7 A4 FIEERERINIC
FRRRERATT N T WA, EGFRF F— Y[

pr pathway ‘

#I & BPUHER2 HI O A ®h SRS A 72 & CTILFERE
HATH DA, MRTTHLHEMEICOWTHRE S
T3 9% CDK4/6 [ EH]Td % Ribociclib,
Palbociclib ® MRTIZHRITH % 2 & 2 HHFES
1, phasel DEFIRFAERATT D EHIEDUEI 72 -
72 MRT DD SEADMG ST 5 00,
TR M= ZICHHE T 5 NOXAIZD W T,
NOXAIZ L > THHIENEBcl27 73 —D—
D TdH 5 Mcl-1 DFHEH] (TW37) 2SMRT Az
WCHLTRFYLME Y v EMHEDEITRENT
W5 W BRGNS &2, Hi HDAC HLEHR] T
& % OBP-801 2"MRT DK AR TH 5 Z & 2%
WME I N, ZOMFEIFXOBP-80LIC L S
NOXAFEHOEEIERT 5D TH-72™.
ZOHZ kiE, hSNFSRIBIZ L - TEIT S
NOXA-Mcl-1 £ D FHE X, MRT OFFERKIC
BEETHLIREEZRLTVS (X2).

¥ 512, hSNF5KIHDO MRT Tk 5 5 Fi5
13, ARIDlallZf e ROl ThbHons. #l

Cell cycle control

Rlbocu:llb

_______ —1 Apoptosi
swvsw*‘gaﬁs/\ T S

Bcl2 inhibitor

Lineage-specific
differentiation
(polycomb targets)

Tazemetostat,Valemetostat

Hedgehog-Gli pathway
SIS
‘; ‘::,0’
\
z
7]
2

«_ Alisertib /
EGFR signaling |
Kinase A ,( T ——
Mitosis control Gefitinib, w
S Erotinb

2 MRTH#ILIC BT 2 SWI/SNFBARD THtIC D 2 BN 55

hSNF5 DRI, Fke AR (O TVIKBORy 7 A TRT) OfilHiZZE T 5. KRENIREHEAEELL T
WhHZl%E, T N—IIRESHHINTH S 2 L 2R, R, KkDEREFPEPIH SN TVE I L %2R
T IS ORGSR AR S S SRR & IR IR OREHT TR L7z, BB AR T3 TR
L7z, Fv bORMIER~ 25 LT & 728 277" LT 5. Ribociclib & Palbociclib i, CDK4 & CDK6 D52
172 BHEHITdh 5. Tazemetostat |33ERIY EZH2 FEH], Valemetostati EZH1 &£ 2D 7 2 7 VHEHITH 5.
Alisertib 1%, #EIRW 24— F AEHTH 5. Gefitinib & Elrotinib 1Z, LK ENT%%/4K (EGFR) F1u ¥
¥ F—EMHEATH Y, Trastuzumab i, HER2IIK T2k MELE/ 7 0 —F Wik TH L. As2 03, arsenic
trioxide; CDK, cyclin-dependent kinase; CCND1, cyclin D1; EGFR, epidermal growth factor receptor; HER2, human
epidermal growth factor type-2; PTCH1, patched-1.
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Z\E, BlE T u~F VIBHR T OERR
% <{, ARIDla % ANEVEALT % 225 & R0l AT
ADHILTIX, cBAF DFEREAS % X721, Wi
35 EZH2 % & PRC2OFRESTLHEL TB D,
BEHROBRERAN % &L in vitro & in vivo
DF—=7IZBWT, ARID1aZ BAKNE & 2%
ARID1a B AR O JES; X ) $ EZH2 FHEHN2 &2
PREL bl vy ®, ZokHiZ, SWI/SNF
BEKOY 722y MIBUIFLERIZE- T,
T L 7R LET 5 2w ) kg, %
BeZe DS AN T % Jhail L 72 iR kg & L CHIfE
TX5%.

2 I SWUSNFOHJT1=y hOHEEEEET S

E-3-1]

SWI/SNF B AR ORI 3 12 E R AT B
Z & T, cBAF% PBAF, ncBAF ®¥fiAsfin
%1% BN YR R BRI 2 A R
o, L LT SWI/SNF #A ko BEREATITHE L
TARRE X 72 o 72MIMBIC1E, Z DFLEHR DA R
BFFCTE A, F72, BERPA>TWARLTH,
Bl 2 \E 2 REYE A% (AML) T, shRNA
A7) ==Y Z R W FEEBRIZ X 5T, IR
MO HIZIEZF DAEFELSBRGLICIKE T 5 3 0
Wb ENHBINTVEY., TDXH IS
5E O SWI/SNF #L AR~ DARAEBEAS i W 5 2
&, ARIREE L R B REEDH B EEZ D R
5.

%72, MRT TIZhSNF5KIHIC X 58T, A
56427 cBAF R PBAF 2F7E S 5 Z L AR S
TBY, TNHPEETFRIICILS VB EE
H2bEENTWS 2, —JFT, hSNF5 %
7272\ neBAF X IEFICAHFAEL TB YD, MRTHINE
1 ncBAFNOEAFPEDS W Z 3 fHE S hTw
b. FEB, 7uE R AL Y ZFOBRDIIINT
% BHERAFIZE S, MRTHIKTBRDI FH %
H &2 AT % &M Z FHET 5 2 L ATRE N,

TUFE R 132(2), 2023.

3

HEZBEREOBERMTH L. 51T, BRG1/
BRM D5 B2 7E S 41, BRG1 X BRM (12
ER2FFOVPAMBTOHEDEDS ST
%737, SWI/SNFEERIZIEHR Z2MileTd, &
R ONFTH ) ERTIIHEFR 2
Gl b ZEIh, SROBIKT —
Y DEMPLETH 5.

3 & &

SWI/SNFHERIZOWT, HREW SRk -
TS RREEIRAT ORGSR &, TAEHHICRR S
72ncBAF 12D W TR % & & 112, SWI/SNF
BEEROBES 7 2=y M3 50T ENE
ORI OWTHF L7z, 4% 3 5IZFM
7 MARRE IS FRAT 5 T & Z OFERERIICI L <
SHMZMAPER SN b0 LFHENSE S
EmS, GHEA MU T AN EOMRYER EH
HOENIENLI LT, ZuvF Uik EH)
KB A B = X LDVE S IFEMN T HAL
ENLZENRMFEEINGE., ZH LT —5%F
# 2 9 12, Chromatin immunoprecipitation-
sequencing (ChIP-seq) *°ATAC-seq 7z EAALY:
WP zRET 52 8T, ZavF s
R DA - KPR e85 N 3 AR R 3 R AW
LWfFTE 5.

Lth, Kk& P C O SWI/SNF AR Bk
L EDOREREMBATIIZEI, #7250 T EHEED
BFEIZ DO %235 EECTHRBE ORI HRE L W»
Zh.

# B

RBFHDOBE D T2 o THHEI/ A >~ 3 —
FALD THINIEH T 5. FE O OIWEHILISPS
BT E JP22K07941 ())& [A] JP22K08483
(HH) OXEzE I T T 5.
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