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Ryoji, Fujiki

3,600,000
ARID1A
DNA
AP-1 ARID1A
AP-1
ARID1A AP-1
ARID1A ATR
ARID1A
ARID1A DNA AP-1

ARID1A is one of the most frequently mutated gene in human gastric cancer.

ARID1A regulates transcription of the downstream tumor suppressive genes through its ATP-dependent
chromatin remodeling activity. However, since this factor has no DNA recognition activity, its tumor
suppressive functions has long been unclear. In this study, we found AP-1 transcription factor was
targeted by ARID1A and facilitated its genomic actions. In gastric epithelial GES1 cells, loss of
ARID1A function strongly reduced chromatin accessibility around AP-1 binding motives, resulting in
downregulations of their neighbor tumor suppressor genes in part related to epithelial cell
morphology. Hence, ARID1A loss led to downregulation of tumor suppressor genes involved in
epithelial cell maintenance and this may contribute to cancer development.

ARID1A



LOF

ARID1A

ARID1IA  SWI/SNF

ARID1A
SWI/SNF  ARID ARID1A ARID1B ARID2 ATP BRG1
BRM ~15
ARID1A SWI /SNF
DNA
ARID1A DNA
ARID1A

S
ARIDIA BEBEER

8
f \ @ - - ﬁ_h,jmflle; I

[ v v,
—_—
v\‘ad\\\jw S SNEN\ N BB

1 XFROAN . ARNTHFANSHREF THH ARIDIA 13, SWUSNF ASE&OMREF L LTY/ LAERRAT7 O F/RBA0ORBENRERS . —5, TO
ATP EHE IO F/VET) /VERENTRILRLY, BIRGEFORBIWIIMS L TV3 . :HRTIE. EREEBRITHITS ARIDIA D@L REATICE

LE3SFMEORATANL LT, SWUSNF 0F / LIERATHRET 5 DNA RSEREEFORE LS . BP0 TF I ONARSHEEEFERT .

GES1 10% RPMI11640
CRISPR-Cas9 ARIDIA short guide

RNA(sgRNA) GPP sgRNA designer
GES1

pSpCas9(BB)-2A-Puro
48 48

KO
ARID1A NGS

ChiIP-Seq MNase
DNA MNase-Seq Tn5
ATAC-Seq Assay for Transposase-Accessible

Chromatin-Sequencing RNA-Seq NGS
1%

ChiIP-Seq GES1
ARID1A, ARID1B, ARID2 BRG1, BRM,

MNase
SNF5 SWI/SNF pol2 p300 CTCF
H3 4 / H3K4me3/mel H3

27 H3K27ac
DNA MNase-Seq ATAC-Seq
GES1
DNA MNase Tn5
RNA-Seq GES1 RNA
cDNA DNA

NGS
ChlP-Seq 2,000 RNA-Seq

DNA
MRNA

2,000 ChlP-Seq 5,000

ChlIP-Seq, ATAC-Seq GRCh38/hg38 bowtie2
MACS2 RNA-Seq GRCh38/hg38

HISAT2 stringtie
NGS python3 perl R

HOMER



GES1

DNA Matsuzaka et
al, J. Pathol, 2017
ARID1A LOF Wang et al, Nat
Genet, 2011 GES1 ARID1ALOF
GES1 SWI/SNF ARID
ATP SWI/SNF ChIP-Seq
SWI/SNF 52,265 (ARID1A) 63,523
(ARID1B) 21,575 (ARID2) 49,932 (BRG1) 42,056 (BRM) 51,673 (SNF5)
H3K4me3 H3K4mel ARID1A
ARID1B SWI/SNF BAF ARID2
SWI/SNF PBAF
A H3K27ac
BAF ARID1A/1B PBAF ARID2
38,722
Pol2 9,429 p300
56,130 CTCF BAF p300
PBAF pol2
B p300
DNA BAF
p300 AP-1 TEAD
C
A Cc
TF Motit 109, (P val) % of p300 Targets

e ™ ZEATGACTCAIS =
0 “ ‘ “ “ “ woetore ZIATGASTOAZE e s
wo GATGASTCAL = =

‘ ‘ “ “ “ ‘ Ceoeewr ZBTGAGTCAT e s
w  ZATGASTCAZEE = w

B e FEATGACTCAIE e o
v ATGASTCAIS e o

“ W W we ATGAETCAZRE  we  w

SI-AP §2TGA8TCAZ&$ 1034 202

ARID1A p30 ARID1A po2 ARID1A CTCF

ARID1B p300 ARID1B po ARID1B cTcF TEAD1 g?éCATTCC$ 265 371
47027 | 8785 €74 47316 | 8486 20768 soes | 4sse 47919 e EEQATchAi o s

o XENGGAATSX

ARID2 300 ARID2 po2 ARID2 cTeF TEADS gg‘lé—'_a GA AT%$ 781 322
19843 | 2538 6831 8402 13979 15255 12581 | 7800 4013 T QQIGGAATQZ o =

s TGCTGAETCA w s

B2 : ARIDIA IGEERI N A —RRIBET 3. (A) IEY/ LEBT—H—IT5S SWUSNF . & SWISNF hiP £—2 £ 70E—S—T—H— (H3K4me3 #§85) BUICI Y- —H—
(H3Kame! #585) D —/(—35 TRMB LT (A LBB/{R)L) . PHNC, ERET —H—185 (H32720) LORBEEMMLS: (A TE/(RL) . (B) ARIDIAIZ p300 ERBET 3. BICRLABEFO CHP =210V T FhTRF —/(—5
TEMH LIz pol2 i@ INA KU AS—EERT . (O ARDIA ¢ p300 RBEREMT SEF — 7R

ARID1A CRISPR-Cas9
ARID1A SWI/SNF KO GES1
A ARIDI1IAKO AP-1 ARID1A
LOF
B BRG1 KO ARID1B KO
ARID2KO BRM KO AP-1
ARID1A BRG1 BAF
ARID1A ARID1IAKO RNA-

IFNo/y
C D BRG1 LOF



ARID1B ARID1B BRM
AP-1
ARID1IA BRG1 AP-1
ARID1B ARID2 BRM ARID1A  SWI/SNF
AP-1
ARID1A LOF
TCGA 443
TCGA research network, Nature, 2014 ARID1IALOF AP-1
WXS
A 33 7.45% Epstein-Barr DNA
EBV 17 EBV
51.5% ARID1A LOF MS
84 19.0% MSl
55 MSI 65.5% ARID1A LOF
Wang et al, Nat Genet, 2011  EBV MSI ARID1A LOF
326 22 6.7%
AP-1
ARID1A ARID1A LOF
VAF
B ARID1A LOF
ARID1IALOF VAF ARID1A
GSEA
ARID1A LOF
C ARID1ALOF AP-1 ATAC-Seq
D
ARID1A LOF
ARID1A SWI/SNF AP-1
ARID1ALOF
ARID1A LOF ATR
AP-1

SWI/SNF



1 1 0 0

Yamada Harumi Takeshima Hideyuki Fujiki Ryoji Yamashita Satoshi Sekine Shigeki Ando 532
Takayuki Hattori Naoko Okabe Atsushi Yoshikawa Takaki Obama Kazutaka Katai Hitoshi Kaneda
Atsushi Ushijima Toshikazu

ARID1A loss-of-function induces CpG island methylator phenotype 2022
Cancer Letters 215587 215587
DOl

10.1016/j .canlet.2022.215587

ARID1A DNA

15

2022

ARID1A DNA

45

2022







