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SWI/SNF #HE&1kDH 7 2= h® 1 -2 ARID2 [TiTHilaE (HE) CREEMICA RN L < ARID2 &
BYTH A TV TFHRARBRTH D 2 ERHE SN T2 23 (Fujimoto et al. Nat Genet 2016), & D4y
FAB=ZX LD TEH ST SN TVR, AWFFERISERREIC T, Fx 13 Crisp/Cas9 7/ Atk T
AT LamfnTe MPEMEO ARID2 2 v 27 7 v MMk (ARID2-KO #%) Z/E L7-, ZoOf5, ARID2
BERERFRIC L o TRWEEIEEZ ST 5 2 L 2R Lic, S BICEE 3BT C ARID2 #RE /K481 X
S TEANE (UV) IREICEAD 2 B2 -2 IMSIENCHRE S D 2 L2 620 L7z, ARID2-KO #£ Tl
UV BBECHREDE O al Ly 8MEAM O RTIZ L D DNABEHMN TOX 7 AT REREE
HHHE (NER) OFEZFRD =23, 2L NER O fe CHEE 24 EH 24 5 XPG ® Y 7 /L— )3 ARID2
BEREXRIBIC L VHE SN 2D TH DL Z L 2 Al Uiz, FBERRIED TV v 77— % & W T /RGE
FEMTIZ & - T, ARID2 Z88JERF]IE ARID2-KO £k & [FEk D5y T AEM b 2380 EFEEs G 8
B oyEE T ARID2 EFRES] & LR TERMIA RN ERICE o TV Z & 2P 52 Liz(hyper-
mutation), Hypermutator 7 = / # A 7135 F = v 7 KA > FMABFEFONEBEmNZ L RHE SN T
BV, AEIOFERICE > T NER BFECHMILEMEISRE R A2 27— > M & L7z ARID2 BRY 7 % A
TR VBB N &L (Oba, Tanaka et al. J Hepatol, in press). 201742 A 27 H AMED X
D712 U—21L7T,

Pl BT AERE R, T2 & D EIEIEIZII 5 L CTHIIE AR Th > Th | BB TIEE AN B3 - 1T
L. MROTTPHEARERD LS ADHD, ZOMBEEMRIT D720, Fexide MPREMREKE RE AR
~ 7 A FBAE LT VEGFR HERZ &L L, 7 LG 2RO~ 7 A TBAE L CRLEAKR
2175 8FZ2 12 [E# 0 K L. in vivo THAIMMMER 2 ML T D 2 LIS Lz, & LT, Btk & FEH0MmT
PERE CEAS 2B A ERERI o U, AN PERR CRde Bl L TV 2 B Is 1 & L GEAREE R F thymosin
beta 4 (T B ) ZFE L7z, WK TOTR4 DTS ) DELEINTT 5 & AR T nE—4
—fHI D DNA il 2 F bl L0 2 ko H3 OIEMRUER RO S, fERE LTT R4 BHPFHLES
NTWDZERBREINT, b MPEMERIZIIT S T4 OBEIFRIUC L > T, in vitro A 7 = 7K
AE - WEERE < RIERENEHEICTUHE L-, £ 72 in vivo THEMEERENTLE L, VEGFR BHEA| sorafenib
(ZxF U Tt 2 7845 U 7z, BRIRIIZI, sorafenib 16 2 (T TP EE 12\ T, T B 4 S ZBURE Tl s
WEAGFEPARIEWZ L2 Ls, AFRICBWT, =87 2RI XV FFE sz TR 4 58
N, AT T IEARECE IR /e & OFE s AIIANE O MR & Bu & i A BRI T D E(kicF S LT
L2 ENBBLNCRY, =S NI FEA AL 2 PR3 5 R AR & 72 D RTREMEDS AR S 4
(Ohata, Tanaka et al. Mol Cancer Ther,inpress). 201743 H 1 H AMED L9 7L &) J—X L7,
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“Analysis of acquisition of therapeutic resistance to develop novel treatments for hepato-biliary-
pancreatic cancers” has been performed in collaboration with Prof. Shoji Yamaoka (Department of
Molecular Virology, Graduate School of Medical and Dental Sciences), Prof. Johji Inazawa (Department
of Molecular Cytogenetics, Medical Research Institute) and Prof. Minoru Tanabe (Department of Hepato-
biliary-pancreatic Surgery, Graduate School of Medical and Dental Sciences). This research project is
composed of four subproject; “Analysis of the primary and recurrent tumors to identify the molecular

&«

targets for therapeutic resistance based on molecular subtypes of liver cancers”, “Analysis of therapeutic
resistance mechanism of hepato-biliary-pancreatic cancers using PTight lentivirus”, “Single-cell analysis
of asymmetric division of visualized cancer stem cells to identify the therapeutic targets” and
“Clinicopathological analysis of hepato-biliary-pancreatic cancers using surgical samples”

Recent genomic studies have identified frequent mutations of ARID2 in hepatocellular carcinoma (HCC),
but it is not still understood how ARID2 exhibits tumor suppressor activities. We established the ARID2
knockout HCC cell lines by using CRISPR/Cas9 system, and investigated the gene expression profiles
and biological functions. Bioinformatic analysis indicated that UV-response genes were negatively
regulated in the ARID2-KO cells, and they were certainly sensitized to UV irradiation. ARID2 depletion
attenuated nucleotide excision repair (NER) of DNA damage sites introduced by exposure to UV as well
as chemical compounds known as carcinogens for HCC, benzolalpyrene and acetaldehyde, since XPG
could not be accumulated without ARID2. By using large-scale public data sets, we validated that ARID2
knockout could lead to similar molecular changes between in vitro and in vivo, and moreover observed a
higher number of somatic mutations in the ARID2-mutated subtypes than that in the ARID2 wild-type
across various types of cancers including HCC. We provided evidence that ARID2 knockout could
contribute to disruption of NER process through inhibiting the recruitment of XPG, resulting in
susceptibility to carcinogens and potential hypermutation. These findings have far-reaching implications
for therapeutic targets in cancers harboring ARID2 mutations (Oba, Tanaka et al. / Hepatol, in press).
The AMED press release was performed on February 27, 2017.

Anti-angiogenic therapy is initially effective for several solid tumors including HCC; however, they finally
relapse and progress, resulting in poor prognosis. We here established in vivo drug-tolerant subclones of
human HCC cells by long-term treatment with VEGFR inhibitor and serial transplantation in mice. Gene
expression profiles elucidated a G-actin binding protein TB4 as one of the genes enriched in the resistant
cancer cells relative to the initially sensitive ones. TB4 could be aberrantly expressed following
demethylation of DNA and active modification of histone H3 at the promoter region. Ectopic expression
of TB4 in HCC cells could significantly enhance sphere-forming capacities in vitro, and promote growth
of tumors refractory to the VEGFR inhibitor sorafenib in vivo. Clinically, sorafenib failed to improve the
progression-free survival in patients with TB4-high HCC, indicating TB4 as a surrogate marker of
susceptibility to this drug. This study suggests that TB4 expression triggered by epigenetic alterations
could contribute to the development of resistance to anti-angiogenic therapy by the acquisition of
stemness, and that epigenetic control might be one of the key targets to regulate the resistance in HCC
(Ohata, Tanaka et al. Mol Cancer Ther, in press). The AMED press release was performed on March 1,
2017.
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