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Cogp:ehensive genomic and epigenetic analysis of ESCC to construct new therapeutic
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Esophageal squamous cell carcinoma (ESCC) is one of the cancers with poor
prognosis, and there are no effective molecular targeted drugs to ESCC yet. To clarify valuable
biomarkers or therapeutic targets, we analyzed ESCC clinical samples mainly using a technique of genomic
or epigenetic analysis. Whole-exome sequencing revealed some common mutations between two distinct tumors
in the same patient, which might explain the mechanism of field cancerization. A comﬁrehensive analysis
of methylation status revealed several differentially methylated regions (DMRs) which relate to lymph
node metastasis. This might be a novel diagnostic tool to predict lymph node metastasis in ESCC patients.
Moreover, we identified tumor-suppressor microRNA which expression was often down-regulated in ESCC
clinical samples. This microRNA might be a novel therapeutic agent in ESCC. Though it requires further
investigations, we expect that these findings contribute to improve the prognosis of ESCC patients.

RNA Field canceriz
ation heterogeneity



1)

ESCC

CDDP

(2
60
40

ESCC

)
ESCC

ESCC

(2) ESCC

field
cancerization
Q) ESCC

ESCC

IHlumina BeadArray

field
cancerization

(2) microRNA

in vitro, in vivo

1) ESCC
150
20

ESCC

Song Y et al. Nature 2014, Lin DC et al.
Nat. Genet. 2014

72
38 4
1 field
cancerization
heterogeneity

MRARENER 4 HEEET2 ORIRENERSS
CSMD3 CDK11A FAT1 CHORDC1 ~ MZzF1 /zNFsu TMEMHQ
B2M LUzZP1 SYNPO MLL LAMAS DIsc1 KBTBD3
cocz7 RIMKLA PRPF4B CDON PRDM15 ZNF695 AQP2
TRIOBP DMRTA2  C2 KRT8 CABIN1 MSH2 B2M

YIPF1 TNXB MED13L SF3A1 TET3 DMXL2
GNG12 SCUBE3 MBNL2 HUWE1 SLC39A10  NEDD4
KCNN3 RPL7L1 IPO4. MAGEA4 CNTN4 UACA
KIRREL SHPRH MDGA2 MLH1 SYNM
XPR1 GRM1 SLC10A1 SETD2 PCYT2
CAMSAP2  PPIL4 VPS13C PLXNB1 JAK3
FMN2 TCP10L2  ZFHX3 CELSR3 LGALS4
MYO7B RAC1 TP53 L3 2ZNF808
MAP2 AQP1 GPATCHS TCERG1  ZNF524
FN1 PTPRZ1 TEX2 SH3TC2 NCOAB
ATP2C1 DCAF4L2  TNFSF14 HISTIH4F  MOSPD2
TOPBP1 PLEC TRIP10 TRIM15 ITGB1BP2
RYK CKs2 KANK3 STK31 MBNL3
cp CDKSRAP2  LPHN1 TMEM67

GPR149 PIAK2A GIPC1 AKR1C4

k B / \ Fonre )
1 BENZREEHNCSITILIIV I —F o R B

(2) 67 ESCC
IHHlumina BeadArray

UICC TNM 7
NO N3
differentially methylated regions (DMRS)

ESCC

(3) ESCC

NRF2
microRNA
NRF2
45% ;
Song Y et al. Nature 2014, 5.7% ; Lin DC et
al. Nat. Genet. 2014 ESCC
NRF2 microRNA 4
Yamamoto et al. Mol. Cancer

Res. 2014 microRNA



NRF2, KEAP1 ESCC

2 ESCC

microRNA

ESCCHEH (30 ) I

112]3]4]5] 6 7] 8] 9]10[11]12]13]1a[ 5] 16] 17| 18] 19] 20| 21 22| 23] 28] 25 28] 27 28] 29] 30
I I

High score group Low score group

ESCC 305E 5l 235 1+ B B4 I
BT, NRF2,KEAP1ID B IEF
ZER L4 D DmicroRNAD F 1]
BT A, ESCCH Ttk &¥itaEE
FBRIENSh ot

Survival probability (%)

o 1000 2000
Time after operation (days)

®2 NRF2Z &IZHI#13 B microRNADESCCEEHIIZ 3 1+ %1% 5T

miR-634
ESCC
key drug CDDP

Resected tumors

miR-ctrl

miR-634

miR-ctrl
miR-634

CDDP

PBS CDDP

0414 P =0.008*
Day 0 7911 1416 2 3012
— L) £ 04
AAA AA 2008
4 A A 4 ¢ l
2 0.06
20.04
* Subctaneous injection of KYSE170 cells 2 0.02
A Injection of miRNA (10pg) with AteloGene® 0 = 3 = 3
A Injection of PBS or CDDP (5mglkg) é E E E
4 Evaluation E E & &

PBS
X—RTHRDEEE FICESCCHIRBRZTBHEL . AteloGene®Z i1 &

LTRAEE5£1Tof-. HIZCODPED HFAREBIZH LT, miR-634(%
HFEGESNFHRERLE.

o
o
o
°

K3 miR-634M A A~ DA EEME
ESCC

CDDP

ESCC

Song Y et al. Identification of genomic
alterations in oesophageal squamous
cell cancer. Nature. 509(7498):91-5.
doi: 10.1038 / naturel3176.

Lin DC et al. Genomic and molecular
characterization of esophageal
squamous cell carcinoma. Nat. Genet.

2014. 46(5):467-73. doi: 10.1038 /
ng.2935.

2

Yamamoto S, Inoue J, Kawano T,
Kozaki K, Omura K, Inazawa J. The
impact of miRNA-based molecular
diagnostics and treatment of
NRF2-stabilized tumors. Mol. Cancer
Res. 12(1):58-68, 2014.

Harazono Y, Muramatsu T, Endo H,
Uzawa N, Kawano T, Harada K,
Inazawa J, Kozaki K. miR-655 Is an
EMT-suppressive microRNA targeting
ZEB1 and TGFBR2. PL0oS One. 2013.
8(5):e62757. doi:10.1371 /
journal.pone.0062757.

8
Kozaki K, Nagata H, Tanimoto K,
Fujiwara N, Imoto S, Ichikawa D,
Miyano S, Kawano T, Otsuji E,
Inazawa J. Genome-wide screening of
DNA methylation markers to predict
the presence of lymph node metastasis
in esophageal squamous cell carcinoma.
AACR annual meeting 2014. 4/7/2014.
San Diego, U.S.A
Muramatsu T, Kozaki K, Imoto S,
Yamaguchi R, Tsuda H, Kawano T,
Miyano S, Inazawa J. Exploring target
gene(s) within chromosome
19-amplification detected in a subclone
from metastatic tumors in mouse
transplantable OSCC. AACR annual
meeting 2014. 4/8/2014. San Diego,
US.A
Fujiwara N, Inoue J, Kawano T,
Kozaki K, Inazawa J. MicroRNA-634
induces caspase-dependent apoptosis
by targeting anti-apoptotic and
mitochondria-related genes in human
cancer cells. AACR annual meeting
2014. 4/9/2014. San Diego, U.S.A

MicroRNA NRF2
69
2014 7 18

. Identification of Mir-634
as novel tumor-suppressor microRNA
in human cancers. 73

2014 9 25



DNA
72 2013
10 3

LAPTMS5
72
2013 10 4

MicroRNA-634
72 2013 10 5

1)
Kawano, Tatsuyuki

00186115

@)

Inazawa, Johji
30193551

Eishi, Yoshinobu

70151959

Omura, Ken

10334434
26

®3)

Kozaki, Ken-ichi

50270715



