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Molecular epidemiological elucidation of Japanese, American, and European gastric an

d colorectal carcinogenesis by integrated analysis of functional RNA and clinical ap
plication and cancer prevention
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We have done integrative analysis of miRNA alterations, including DNA methylation,
miRNA expression, target tumor-related genes, and host SNP in Japanese, American, and European gastric an
d colorectal cancers. Alterations in the profiling of DNA methylation and miRNA expression were revealed.
Based on the profiling results, alterations in the particular DNA methylation and miRNA were also revealed
. Alterations in the non-coding DNA regions of tumor-related genes, such as 3"-UTR and 5"-UTR, were charac
terized. Finally, SNPs in the miRNA-related genes, such as pri-miR, pre-miR, miRNA-processing genes, and m
iRNA-binding sequences of tumor-related genes were characterized. These results are promising for the unde
rstanding of carcinogenesis and future clinical application.

RNA SNP



B XX C—19, F—19,
1. WFZEBHAA S H) D7 5
HKBKDE « KEG#E 2 %512, microRNA
(miRNA) | HEAYFEBE BT, 18 FE D3 T
22 HmiRNARE 2 EICH LT 2 &
53 TS T OMF 2B & 2T 5
X200 Tl B EOBEEH & REER
DO BEDFE | RHRZWOR R U A 7 2T
BRICHATREE B2 bivd,

2. WO EHW
AARNEB LOBCKADHE « KAGHE R,
Wz IR SRR L T 2 & b kAR o —
ot —% b HO ez L v BUF
EHOLMZT S,
(1) miRNABBLERE B L RZOREK & 725
miRNAZ BB IR =R T 4 v TR
FERE A thuD & 97 % mi RNATRIENREARE OO RlhE o fig
5!
(2) miRNAIZ & 0 il A 5215 2 9 B s 1
D3 -FEFNERELL (untranslated region :
UTR) % H1.0» & 4 D non—coding DNATEIE &
B O
(3) miRNA IZ B #» % single nucleotide
polymorphism (SNP) O #é&E R fEHT & FE 9 U
A7 RFEANESZNEE O OEME & DB O fi#
B
(4) kil v5 ) NMENTRER A LU E
i, RIBFFEERIZ 51T HmiRNABSE B
BB % PRI T 5, BB FRFO
Hnn, ZEr R, PRI E Y FOHRIRE IR
IGHOE Y D R 7 BRI
M 7emiRNABS LR 2 filHH U BIER ) & 70 D
DI~ — 5T D,

3. WrED kL
(1) DNA AF b7 7 7 AL

DNA methylome (fingerprint) % GoldenGate
Assay . /N 4 w© ¥ — g v A |
methylation—specific PCR (MSP) 72 Fiz L ®
FRAT Uz, MRk A -V T A F AL & RBL &
DAHBE & AT LTz,

(2) miRNA B 7 07 7 A )L
miRNA microarray, real time PCR %% ]
UNTHERT L 72,

Z—19 (Hm

)

(3) FEESEEs T 3 -UTR, 5 -UTR %D
fh, non—coding DNA FEIEE oD FE A 25 B ARAT

BB L OVRIGHE O fLRk S L OV Al
PEL 0, DNA i L, PCR, > —7 v A%
L0 b LT,

(4) miRNA BH3# SNP, copy number variation
(CNV) O ¥ fig A

PCR. real time PCR %% HJV N T, pri-miR,
pre-miR, miRNA 71t o 72 % K8 s
. I DITEERY & 7 2 BEE (R - D miRNA
it A B A1 5 D SNP 0 BRI 2 RO L2 B & 282
L7z,

4. WFgeEk R

(1) . KIFEIZBIT HDNAX F U7 e 7
7 A NDOFEME DN LT, FET — 2
5 EBIEH A~ DEE T A TF AL ERIT L, £
OEEEEZH S LT,

(2) BB L ORGE O, BEdma
RIZF 1T D miRNAZE B # miRNA microarray %
FWTHAT L, miRNAFSEL 7 0 7 7 A L2 5
HMZ L72, TARBP2IE{mF<exportin-bi&fs+
72 & OmiRNAE G RICEA DL 2 Bl R OH
MG miRNAFHL 7 0 7 7 A VIEWE R DT,
X 512, DNAmethylomeT —# & OB B 5
MM LTz,

miRNATSEL 7 & 7 7 A Vs b | EffE S 1 &
O BRI EAT A HE D . fEl 2 O EE72miRNA
REEEH LT LT,

Bz IX, R CIE, 23 B O 5 MK
(231 HmiR-34b/c D A F AL Z B & M2

L., SOICHBEAFEEEO~—I—L LT
DA AMEBH S22 LTz, K Tl miR-31

DSBRAFTE {128 BLAE CHPAERIORE & bl L C
FEETLHE L TV DmiRNA S L TRIE SNz,
miR-3UIKBFEDO R R T2 & LN TED
LN Z LBy FR2H - EERRIR DR
AA~v—H—C L THFEEIND,

(3) B LUK Ok I L OV A
fatRIZIBS T, mmBEEE s D 37 -UTR, 5

~UTR % D non—coding DNA EIk D2 BARHT
ZREERICATV., BROBGTFERZHIL )



WL, BREBO-EBLEFICEHLT, AR
& miRNA 38 L OV DO BT I & 5 R B
FLES0 mRNA Z2EVE & DBSE 7R E A& BEREMEAT
WX OHABNT LTz,

(4) miRNAEHHESNP, CNVICEE LT, pri-miR,
pre-miR., miRNAZ' mt < o 72 5K &L
. I DITHERY & 72 2 fE BB (R 1 DOmiRNA
it e Bl 15 OO SNP O AE B 2 M FEAIZ B & 28T
L7z, ZHBSNP, CNVE B THLMIC L
mi RNAZS BLZE b0 B8R - D R B 1 5%
EOMBEAEH LM LT,

(5) miRNAZEHIS L OVE O il HEIASE AR D R |
miRNALZ K 0 il 2 52 ) % 9 BR B R 1
non—coding DNAEIRELE & Z D5y FHkE. 18
FAAIE L CTmiRNAIZBE 4> ZmiR-SNP, CNV & %848
U7 FEOMMEE OB OMITHERIT, A
HThrtBEZOND,

5. FERRERIMLE
(WFFefRaRE . WFFE i R OSSR |
ERN )

(MestamsC) (FE 16 1)

1. Ito M, Mitsuhashi K, Igarashi H, Nosho
K (f16%4, 4% H), Yamamoto H (207 H)
MicroRNA-31 expression in relation to BRAF
mutation, CpG island methylation and
colorectal continuum in serrated lesions
Int J Cancer 2014 Apr 20 [Epub ahead of
print]. &FiA.

DOT: 10.1002/1 jc. 28920

2. Suzuki R, NoshoK (ff144:, 12%H),
Yamamoto H (13%& H), Shinomura Y (18%&H).
Aberrant methylation of microRNA-34b/c is
a predictive marker of metachronous
gastric cancer risk. J Gastroenterol, 2013
Aug 13 [Epub ahead of print]. #HiAH.

DOT 10. 1007/s00535-013-0861-7

3. Yamamoto H (fh1444, 1% H), Nosho K (13
#H), Shinomura Y (16%&H).

An updated

review of gastric cancer in the
next—generation sequencing era: Insights
from bench to bedside and vice versa.
World J Gastroenterol 20: 3927-3937, 2014.
A

DOI: 10.3748/wjg. v20. i14. 3927

4. Nosho K (1844, 1% H), Igarashi H, Ito
M, Nojima M, Yamamoto H (23%& H), Shinomura
Y (24% H). Association of microRNA-31
with BRAF mutation, colorectal cancer
survival, and serrated pathway.
Carcinogenesis 35: 776-783, 2014. #HifA.
DOI: 10.1093/carcin/bgt374

5. Sukawa Y, Yamamoto H (f194, 23%&H),
Nosho K (3% H), Shinomura Y (13% H). HER2
expression and PI3K-Akt pathway
alterations in gastric cancer.

Digestion 89:12-17, 2014. #H#FA.

DOI: 10.1159/000356201

6. Fernandez AF, Yamamoto H ({1354, 7%&
H). ADNA methylation fingerprint of 1, 628
human samples. Genome Res 22: 407-419, 2012.
HHiA.

DOT: 10.1101/gr. 119867. 110

7. Niinuma T, Suzuki H, Nojima M, Nosho K
(th194, 4% H), Yamamoto H (5% H),
Shinomura Y (25% H). Upregulation of
miR-196 o and HOTAIR drive malignant
character in gastrointestinal stromal

tumors. Cancer Res 72 1126-1136, 2012. #t

DOI: 10.1158/0008-5472. CAN-11-1803

8. Yamamoto H, Adachi Y, Taniguchi H,
Kunimoto H, Nosho K, Suzuki H, Shinomura
Y. Interrelationship between

microsatellite instability and microRNA



in gastrointestinal cancer. World J
Gastroenterol 18: 2745-2755, 2012. #&#t
=l

DOI: 10.3748/wjg. v18. 122. 2745

9. Sukawa Y, Yamamoto H (114, 2%H),
Nosho K (3% H), Shinomura Y (15%&H).

Alterations in the human epidermal growth
factor receptor 2-phosphatidylinositol
3-kinase-v—Akt pathway in gastric cancer.
World J Gastroenterol 18: 6577-6586, 2012.
A

DOI: 10.3748/wjg. v18. i45. 6577

10. Takamaru H, Yamamoto H ({1154, 12%
H), Shinomura Y (18% H). Aberrant
methylation of RASGRF1 is associated with
an epigenetic field defect and increased
risk of gastric cancer. Cancer Prev Res
(Phila) 5:1203-1212, 2012. #FHiA.

DOI: 10. 1158/1940-6207. CAPR-12-0056

(¥R G 54 1)

L EZR M. REWE 2 A — &2 7wl
BRI & RIGIEEIRIRZE D 53 TR BRI
wf. HEselnl H A La N B AR .
20134F10H9H. L.

2. FHAHERLEM. microRNA-3LIZ KRB IZE
T BBRAFE G AR T 1% & Bl 5. 5720R
H A S22 4. 20134E10 A3 H. k.

3. hERE. RIS
microRNA-31%8 81 & BRAFIEAR 7- A ¥ - HIEGFR
PURSERAZ M & o BEEPE. 5533[0] H AR5 1
B~ — I —hFge2. 20134E10H2H. ik

4. REEMEZAL. KB OBBINA A~ — T —
PR3 % B8 U/ZEGFR Rt > 7 v &2 #l#E5 5

~A 7 aRNADRE. HBIIE KIS,
20134E7AGH. KiK.

5. #aRk  sofh. BREEOREMLIE Y 27 Tl
~—J—& L CDmicroRNA-34b/c B £ F /L
{LIRIGE. 5550081 H ARBRIKR 57 B2 e 2.
20134E4 H 12H. HHL.

6. BEIEWSZAt. KEBIEE 235 1F HKRAS, BRAF,
PIK3CAZ 2 & FHPBE % 7R 4 microRNAD A E % H
RLET LA VAT AT K DR, 5
99[a] A ARVH L AR b2y, 20134E3H 221 .
JEE R

7. BEIERSEM. KREGFEICISIT D LINE-1 A F
MEL~UL & microRNA BHAFEH L L1-2
Wi - [ERHEIRRE~ORH. 5 9 [| A ARHLE
oA SAE S 20134 1 H 25 H. HAL

8. HEIEREZfth. KO3 T 2WiEicisid %
LINE-1 2 F LAk L L 0 T BN & microRNAZS
BLOMERRNT. 955400 B AL IR F2
2. 20124E10H 13H. A

9. LA, BRF B IS < kAR
Doy W & EBHEIANE. H710E H A2
AL, 2012409 21 H . FLIR.

10. BEIEREEZMN. REFRIEGNIZI1T 2Bk
A F~—H—& L TOLINE-1 A F Lk L~UL
& microRNAFEBLOMEFRAIMEAT. 711 0 A
SRR S 20124E09 21 H . ALIE.

11. BEERSZMh. HiksmEICBIT 57 ) AU
A RDNA A F /AL « microRNAFRL  FE BL oD HE Y
AT & FEN D AR E LR A~ —h
—O[E. HT1EH AR LR FES. 2012
FE09H21H. FLIE.



12. 85K  #fth. miR-34b/c D B A FAbIZ
DRI ZR Y 2 712535, #5710
H A 23 PSS, 2012409 H 20 H . FLIE.

13. EIAEM. B FAAAICEIT HDNARX F L
b7 4> H =71 FORE : JFRIERIHED
JRFE BRI T DA APk, BT H AR
RFES. 201242094208 . FLIR.

14, @iz, BRIy =7
A 7 IR B OFMFERARAT. S58Mm] 0 A
HLE 2R PIES. 20124F2 101,
iz,

15, EALIEZ M. DNA X AL B DR 72
EHTIZ X 2 TRl E R B R s 7 DRk, 5
1908 H ATE L #R B 2l M. 20114810 20
A. fEh.

16. [UAMSEf. ~A 7 vH T I 4 MARLE
PERGE B MBI D~ A 7 B RNAAE AR
A B0 2 BT 72 2 AR 7 R A & BRI
M. BET0[E] A A e 2. 20114E10 1
4H. AdE.

(XF] Gt 0 )

(PESEIA PERE]
OiiRdt Gt o )

OFfsikdt Gt 0 )

(Z DAfth)
TR e DA

6. WFITHLAR

(D) W ERE

WA f#3z (YAMAMOTO, Hiroyuki)
WM< U7 T ERKY - B - HER
MEE®&S: 40332910

2) ooy

AEIE MsZ (NOSHO Katsuhiko)
FLMREERL KT « RS - GEAD
e FKE: 10597339

3% 34T (WATANABE, Yoshiyuki)

<7 U ERKS - B - SR
e FKaE 90329243

BT FEE (WATANABE, Yoshiyuki)
W27 U FERKE - EEH - B3
e #=:90534199

Ert  #X (SHINOMURA Yasuhisa)
FLIRER R - RS - Hd%
reE®&=:90162619

(3) AT FEE



