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Analysis of the genome wide epigenetic aberration in the esophagogastric
junction cancer carcinogenesis
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In this study, we h%pothesized that chronic inflammation caused by exposure
to gastric acid and bile acid induces demethylation, one of the epigenome abnormalities, and induces
chromosomal instability during the carcinogenesis process of Barrett®s esophageal adenocarcinoma.
In patients with Barrett"s esophageal carcinoma, demethylation levels of Satellite alpha (SAT) were
found to be significantly higher in the adenocarcinoma than in the background mucosa. In addition,

when we examined the induction of chromosomal instability by acid and bile acid exposure,
chromosomal instability was observed in the Barrett esophageal cell line, which showed upregulation
of SAT. From the above, we clarified that acid and bile acid exposure may be involved in the
carcinogenesis process of Barrett"s esophageal adenocarcinoma.

H. Pylori



Helicobacter pylori HP HP

HP
60 HP 60% 10
5% 30
40 15 10 85 55 10
Barrett BE
GERD Barrett pH<4
BE
BE EAC
DNA
DNA
DNA DNA
CpG
BE EAC
CIN Satellite alpha  Satellite a
171 bp Satellite alpha
transcripts  SAT
Satellite a
RNA RNA transcripts
CIN
SAT
HP
SAT
CIN
CIN
CIN BE Barrett
LOH CIN
The Cancer Genome Atlas TCGA
EGJ CIN EGJ
EAC CIN
BE
BE
Barrett CIN
Barrett
2014 1 2021 2 Barrett

14 Barrett



FFPE MethyLight DNA

3 OACP4C ATCC, Manassas, Virginia,

USA TERT Barrett
CP-A ECACC, Salisbury, UK Barrett OACM5.1C (ECACC) OACP4C
OACM5.1C 10% FBS RPMI-1640 37 5%C02

CP-A 37 5%C02 MCDB-153 5 FBS 20 ng/mL

EGF 140 p g/mL BPE 0. 4 p g/mL 20 mg/L

1x ITS Supplement 4 mM 8.4 p g/mL

DCA
Array CGH
Array comparative genomic hybridization CGH DNA
DNA

DNA

SureTag DNA Labeling kit, Oligo aCGH/ChiP-on-chip Hybridization kit
SurePrint G3 Human CGH Microarray kit 8x 60k Agilent Technologies Inc., Palo Alto,

CA, USA Protocol v8.0 Agilent Cytogenomics
v.5.1
DCA
24
24
300 ng/mL

24 0ACP4C 60
CP-A 40 15 4

Keyence BZ-X700

CP-A pH 6.4 DCA
MRNA Transcriptome Analysis Console
TAC Microarray GeneticlLab Co.
Hokkaido, Japan

DNA
Ovation RRBS Methyl-Seq System
Agilent 2200 TapeStation System KAPA Library Quant Kit
ABI Prism gPCR Mix Roche KK4835 SE75  NextSeq
550 Active Motif CA, USA

Integrative Genomics Viewer IGV

Satellite o

Barrett SE Barrett

BA Sata RDL BA SE Sata RDL
BA Sata RDL 0.3139 SE Sata RDL 0.06631
Barrett DNA



%
2.5+ 1
%
2.0
|
O 154
14
£ 10 <
8 1.0 ‘
0.5+ n
0ol oonpne  apllige
BA SE
Barrett Barrett BA
SE Sata RDL BA SE Sata RDL
a ™7 b 154
2 104 2 104
8 g
> >
3 054 & 05
T —— 0.0 T . . :
\‘c} > > > - > Control  0.1mM 0.5mM  1.0mM
& QA’,L"OOQ@‘QQ Q&P’So Q&Sg Q&“oo Concentration of DCA
& & Q
OACP4C DCA
100 p M DCA pH a 0.1-12.0 mM  DCA
b 1 OACP4C 3
+ SD
° <'@ y < ¥ & o ; & «,},‘Oov. b‘pc,v ;
CP-A Sata LINE-1 RDL  SAT
CP-A DCA 6.4 + DCA LINE-1 RDL Sat
a RDL SAT DCA

3 + SD



a Hoechst Merge b Hoechst Merge

Hoechst a-Tublin Merge

C

d -
. .
‘g' E 6 1
g% ® trol pH6.4+DCA
DCA CP-A
CP-A micronuclei a multiple nuclei b abnormal segregation c
pH 6.4 + DCA
d
1 100 6 *p < 0.05
@ e
o | .i'. I AL .lui.h.] ..l o ll.hh. — . | Hz.
pHOADCA 1 — l!, I L .j J& : !.» e — ,“._h.!n — — _ll.“¥ :
® F(‘ ;";;.;.. ” ..,I,I'_-z.'] Sy= i ,;'I' = == ool - "”
CP-A CpG DNA
(@) CpG DNA
CpG 5kb
(b) pH6.4 + DCA CP-A
100%
FC fold-change
Barrett Barrett
Barrett Satellite a
Barrett Satellite a
LINE-1 Satellite a
SAT Barrett
Satellite a SAT
SAT
Barrett

Barrett



3 2 0 2

Abe lku Suzuki Koichi Kimura Yasuaki Tamaki Sawako Endo Yuhei Ichida Kosuke Muto Yuta 12
Watanabe Fumiaki Saito Masaaki Konishi Fumio Rikiyama Toshiki
Enhancement of DNA hypomethylation alterations by gastric and bile acids promotes chromosomal 2022
instability in Barrett’ s epithelial cell line
Scientific Reports
DOl
10.1038/s41598-022-25279-y
Tamaki Sawako Suzuki Koichi Abe lku Endo Yuhei Kakizawa Nao Watanabe Fumiaki Saito 12
Masaaki Tsujinaka Shingo Miyakura Yasuyuki Ohta Satoshi Tago Kenji Yanagisawa Ken Konishi
Fumio Rikiyama Toshiki
Overexpression of satellite RNAs in heterochromatin induces chromosomal instability and 2022
reflects drug sensitivity in mouse cancer cells
Scientific Reports
DOl
10.1038/s41598-022-15071-3
Endo Yuhei Suzuki Koichi Kimura Yasuaki Tamaki Sawako Aizawa Hidetoshi Abe Iku Watanabe 60
Fumiaki Kato Takaharu Saito Masaaki Futsuhara Kazushige Noda Hiroshi Konishi Fumio
Rikiyama Toshiki
Genome?wide DNA hypomethylation drives a more invasive pancreatic cancer phenotype and has 2022

predictive occult distant metastasis and prognosis potential

International Journal of Oncology

DOl
10.3892/ij0.2022.5351

Centromere Protein A

94

2022




81

2022

DNA

81

2022

81

2022

(Suzuki Koichi)

(70332369)

(32202)




(Rikiyama Toshiko)

(80343060)

(32202)




