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ABSTRACT
The purpose of this study is to explore the exosomal microRNAs obtained from peritoneal
fluids of gastric cancer patients, which are specific for peritoneal metastasis (PM) and could
be a predictive marker of disease status in PM. Exosomes were isolated from peritoneal fluids
of patients of gastric cancer with PM. Presence of isolated extracellular vesicles (EVs) from
peritoneal fluid specimens were confirmed using a transmission electron microscope showed
that many EVs were approximately 100 nm in diameter, which were equivalent to exosome
fractions. We carried out RNA extraction and comprehensive array analysis of exosomal
microRNAs and have identified that 86 microRNAs were significantly up- or down-regulated in
all 4 specimens and that out of them, miR-323-3p was highly expressed in all 4 cases. In this way,
we have established an experimental system for measuring exosomal microRNASs in peritoneal
lavage specimens. Next, we plan to apply this analysis for additional peritoneal lavage specimens
obtained from gastric cancer patients with or without PM and to identify specific microRNAS,
which could be predictive biomarkers for the disease status of PM in gastric cancer.

(Accepted on May 13, 2021)

Key words : Gastric cancer, peritoneal metastasis, exosome, microRNA, biomarker



2 EEaes

FUBIC

BHREIL, Mg RBGHE & I A TARFRIZB VT,
RKLBEDENETH S YRR EE I+ 5
EEGE L, RRET TR - RIS R o
) b X ) e EIn T h 5 —T5, YIBRAHE - F%E
HREI T 2R IR MR TE 5 DT
Zeva, AAFHIR R O A RIS L7, (L
FOMEAHEE LY BRAREEIT 5 K0
307 H%MZ 5 FCTHEELTWDOIIR LY Uk
AEHEAT - FFIEH 9 0 LRI M th g 5136 ~14 7
AERETH DY,

JEEEERL T, BB BV T b SV IRA
KNTh0?Y, HHENEERRETH L. WE, HEE
PR FE LR L i, B e iitnts, b)) >/ S
B R & AR IS & B LR NERIR S N D A,
JEIEA Dblood peritoneal barriertZ X 1) +43&®
EHMERFE TR LIS W, 22T, BERT
T OPUERIRE % MR LA R B S & 5 Hik L
LC, U % I E N P55 A R LA
JEEOH DS S R, X7 1) %
Fru (PTX) EHENB L 0BRSS, %5 O
WS TPIIRGE IR T OREREN LA RE T H 5 A7,
JeHER I COHE MBI 24T LB A Hig L
TWb, BHETHRFEBIKRDIZE (C1704B011)
ELTARERAZEALTINE TH30BIH LT
BWIREAT, 3 53411 H ORI CHAE
b BB OIER B WA L Tw a7

— B9, YIBAHERETT - TS H B oI -
D7=HIZIE, RENTALFELL V2 v %, #Y)
BHA IV TTHYBEZTHEVY S Z L PEET
HrHrEESbhTRY, @F%, CTHRAZ v Tl
ENDBIREDY A A% WEL, HEEEOGR %
HW 2. Lo Leds s BRIE s sl <,
CTHAE TIRZEDI S, WL L 7z iBRsh &
HE T EDFAEL 2V IR NS MEE & L
THEFLNL. AL, T, b L ZEHaEREc
B TLEREE X 2 R OGN R %
FRTEDLNAF~Y—H—DREPEHETH 5.

IR, MDY By U — ADYEITEIC
BOWTRELEHZEDTWE. 7YY =4
L E G723 & A L ORI THW S D BEE
50nm ~150nm #EE D E/NE T, WEBICEE 4 72 %
YN ERNEE, RNADYEENTBY), BEh/
fa e Ak I A mE L, BN REIZB VT

R

181044

FEELEEEHSTVWE EEZLNTVEYY, §
BRI BT, kP v
V) — LA FDmicroRNA (miRNA) 23 FH KT
ELTHHTH D LT HMEN RSN T0E Y,
— )7, JEREP AR T o R R R AR 12
BWC, koI vy — A OmIRNAFSB &
O[] % AT L7 132w,

Z T4, AR CREERRIIZE (C1704B011,
20C004) & L TAT- TV 25 BRI 03 %
JEIENAL SR ATIE BN BT, ko2
VYV — A OmMIRNADHER % HFII T L, ©
B - BN Y —H— L LTOFAE (VFy
RNA G T =), QFHIEEEOMED Y — X &
72 ZmIRNADIERINTENE D% T 5, TiE %
To7:0T, FFEFTICES MRz HE L2
W,

HERELVHE

1. "%

B RN AL 14 % (RN N8 R A T
B2/ BERGATAE BI200, 4EHE 67 ~825%) 1Tk L
T, WHFEIIxd 2 REfll 20 S & 5206 L 721212, BF
LSO IR E & 472,

2. kb sy — LD

BRECL 7208 K1, 4CH&EMETIZBWT3000gT
1559 M9 5 2 & THREW AR L7z, =7
Vv — A O HEEIZIE, Human Complete SeraMire
Exosome RNA Amplification & profiling Kit
(System Biosciences, Mountain View, CA) % H
W, 70 b 3 =)V fE S THEMG L 72, 4 1mLoJEK
2 T IIZ240uL DExoQuick x Nz, 4T Tl6MHF
[HFE L 7212 124C &4 T I2 B v T3,000g T304
HOBLET, HOHEORL Y 2L VY —
ALz BRLAEZZ VY =2 %E00HI,
EETE M TA N T 4 THRBEICL D S
V= AOGFAEE A XL 72,

3. =7V — AN EmicroRNAJSH o & i fiAT

HEELzTr vy — A GtamEicet LT, §w
7k L 7zHuman Complete SeraMire Exosome RNA
Amplification & profiling Kit% H\>, small RNA
31 % & Ertotal RNAZ i L, cDNAZ &KL
72, 2Otk miRNAD KR % FEBUEATIC13,
Maxima SYBR Green/ROX qPCR Master Mix
(Thermo Fisher Scientific, Waltham, MA) % H
W, 380FEDmMIRNA I DWW THHBUIR % 371 L



HEE K7 v — 2 dhmicroRNA 3

M1 BEERGEBEGOBRKFLVEREL-T 7YY -4 (RETRY) OBFEMER

®1 BKFOI 7 VY — LAIMIRNADHEENEN CHRIREE) 288 ZmiRNA (miR-323-3pid

ABICHBL THRBESERL TV )

7o, WEFERFEAT OFE R & HEFNC I8 L THEBL
L T 2miRNA = BEHGER L 72,

®woOR

B HRBEREEOM R, BRI 5] O I8
KA S HEE L 72AIIgs b IMEIE, 7 vy — 250
ThdHI ezl (M), T/, MWshs

let-7b miR-148b miR-335
miR-19a i | miR-149 miR-339-3p

miR-19b miR-151-3p miR-362-5p

miR-20b [ miR-152 miR-375

miR-21 miR-181a . [ ImiRams

miR-23a miR-181¢ miR-381

miR-23b miR-187 ] miR-421

miR-24 ] miR-188-5p miR-422a

miR-26a miR-191 miR-423-5p

miR-27a miR-193a-5p | miR-425

miR-28-5p ] miR-193b miR-431

miR-30a miR-200b [ miR-483-5p

miR-30c miR-211 miR-486-5p ]
miR-30d miR-212 miR-493 ]
miR-30e | [miR21913p miR-500 ]
miR-34c-3p ] miR-221 miR-501-5p ]
miR-92a | [miR223 miR-503

miR-92b miR-296-3p miR-516a-3p

miR-95 miR-300 miR-518b

miR-101 I | miR-320a miR-518e

miR-105 miR-320b miR-520c-3p

miR-124 miR-320¢ miR-520h

miR-125a-5p miR-320d - | | |mirs2

miR-132 miR-323-3p miR-524-3p

miR-133a ] miR-323-5p miR-542-5p

miR-134 miR-324-5p I | miR-548a-3p

miR-139-3p miR-330-3p miR-548b-5p

miR-146b-3p miR-331-5p

FIB S FIR T

total RNAJEJE L, 5.62~7.74 ng/uL T - /2. H5E
B 70 SEHAAT TIE, 48112358 L C86MH dmiRNA
IZHHET % 380, £ OH T b miR-323-3pld4fli2
el L CTieb BB L T e (FD.

z =
WADOERIZBT 2MlEMOT I 2 =7 -2 3



4 EEss

Y=V ELTIEINETIE, HA ML 0L
DY NI EDPTRENTE 2D, I TlE, —
7 =L F0OMBEOII = r—vay
V= ELTEWTWD EEZ N, Bix i
ZBWTHEDNZ SNTW A, #wFo 5
BEFAOEKT DT 2 v — 4 NEmMRNAD
ZRICB LT, KESIE, 4fHOmIRNA (miR-21-
5p, miR-92a-3p, miR-223-3p, and miR-342-3p) %%
TR PEREBICAHEIZHIML TB ", miR-298 0
SHERADVRG TR OB - Fihe
AR LY, P b sk % AT L 72 B Tt
BT OmiR-21/miR29-b, miR223/miR29-b#% & \» |Z
EFHRDBBIFTHho72 MG LTwaY. Ao
T4 OWFETIX, b habl & DEBIOBETTIEDH
B, A48 L CmiR-323-3pAtie b i < FEHL L
Tz, Wangb 3B IC BT, miR-323-3p
B SEH & 5 2 & TSMAD2/3D 3Bl A
SN, Bl - mBESHEIND 2 L ERE LT
W3" SMAD2/3IETGE-f ¥ 7 F VIEERICE
2 FEELEGRFTHY, e #lilTf LEHe
TAHILILLY, BHERG BT RERAOHE %
TV, BRMHEE L Vo - EELERICHES LT
WA ZAFNVAFEIIEEEE AT SR L
TV D B, FOMERBIE, HAMREO M
B LOBRME LR A 2 P 2 s T P
IZh7zo TRMLENEN N F AMREEZREZ T
DTHAH. AXIVAGREMEIEET % TGF-B 5
FERVE OBRHEF ML OS2 TLES 5 L v
e &7 EHEHERE X TGF- f OB IZ DWW T
FHLHESEEICL RSN TEDY, TOED
Ta OMFEAERL, Zo—%E L Cw L EEED
RSNz 72720, H < FTLPMERERO
WigeiRCch ), SHREMHE T L, BERmk
PatEmd 2> bu— e L TRE L BREE Ry
ZHZ, EVFEMABE AT R TH 5.

B

HREBEIER O KPS T 7 VY — Ak i
BT AZEICRYIL, FOIs Y — AR THEE
B OMRNAD B AL L TV 5 2 L HPHHERT
&7-. Gk, BEEERBEMEES b & CERIET
WL, BEEBENESNEZ I bu— e LT
NS EHEAR | 2 A3 72 mIRNA % W58 L, 2 OFEfei
Wafrs & & HITHEREM LT, EFEED
ZWHICHRISH L T FETH S,

53

181044

ARIFEE, A FI24E B S HUK B -5 FE B B 0 Bl &
BT FERM L7z

B, RIFFEIHEFR N CTpreliminary 2 NETH 5 2
L xR, KESCIE" Letter to Editor” & L TRTE
FHEIZHBET250TH 5.

X |

D ALOBhEktet (BE57 A KEEERR TR
Fibi) .

2)  REHEWFe st KRBT A FI 4~ &
Rl 201947 R, @R, JR3E, 2019.

3) HABEFMW HRGETA4 P74 2 Ehf
FH A5 Al AL R, 2018.

4) Nashimoto A, Akazawa K, Isobe Y, et al:
Gastric cancer treated in 2002 in Japan:
2009 annual report of the JGCA nationwide
registry. Gastric Cancer 2013; 16: 1-27

5) Jacquet P, Sugarbaker PH: Peritoneal-
plasma barrier. Cancer Treat Res 1996; 82:
53-63

6) Ishigami H, Fujiwara Y, Fukushima R, et al:
Phase III Trial Comparing Intraperitoneal
and Intravenous Paclitaxel Plus S-1 Versus
Cisplatin Plus S-1 in Patients With Gastric
Cancer With Peritoneal Metastasis:
PHOENIX-GC Trial. J Clin Oncol 2018; 36:
1922-1929

7) Miyatani K, Miyauchi W, Kono Y, et
al: Successful treatment of peritoneal
recurrence after gastric cancer surgery
with intravenous and intraperitoneal
paclitaxel combined with S-1 chemotherapy:
a case report. Surg Case Rep 2020; 6: 83

8) Kim SJ, Kim HH, Kim YH, et al: Peritoneal
metastasis: detection with 16- or 64-detector
row CT in patients undergoing surgery for
gastric cancer. Radiology 2009; 253: 407-415

9) Carrington JC, Ambros V: Role of
microRNAs in plant and animal
development. Science 2003; 301: 336-338

10) Croce CM: Causes and consequences of
microRNA dysregulation in cancer. Nat Rev
Genet 2009; 10: 704-714



11)

12)

13)

14)

HREHE KR 27 ) — 2 FimicroRNA 5

Ohzawa H, Kumagai Y, Yamaguchi H, et al:
Exosomal microRNA in peritoneal fluid as
a biomarker of peritoneal metastases from
gastric cancer. Ann Gastroenterol Surg
2020; 4: 84-93

Ohzawa H, Saito A, Kumagai Y, et al:
Reduced expression of exosomal miR-29s
in peritoneal fluid is a useful predictor
of peritoneal recurrence after curative
resection of gastric cancer with serosal
involvement. Oncol Rep 2020; 43: 1081-1088
Tokuhisa M, Ichikawa Y, Kosaka N, et al:
Exosomal miRNAs from Peritoneum Lavage
Fluid as Potential Prognostic Biomarkers
of Peritoneal Metastasis in Gastric Cancer.
PLoS One 2015; 10: 0130472

Ohzawa H, Kimura Y, Saito A, et al: Ratios
of miRNAs in Peritoneal Exosomes are
Useful Biomarkers to Predict Tumor

15)

16)

17)

Response to Intraperitoneal Chemotherapy
in Patients with Peritoneal Metastases from
Gastric Cancer. Ann Surg Oncol 2020; 27:
5057-5064

Wang C, Liu P, Wu H, et al: MicroRNA-
323-3p inhibits cell invasion and metastasis
in pancreatic ductal adenocarcinoma via
direct suppression of SMADZ2 and SMADS3.
Oncotarget 2016; 7: 14912-14924

Miyazono KI, Moriwaki S, Ito T, et al:
Hydrophobic patches on SMADZ and
SMAD3 determine selective binding to
cofactors. Sci Signal 2018; 11

Fuyuhiro Y, Yashiro M, Noda S, et
al: Upregulation of cancer-associated
myofibroblasts by TGF-f from scirrhous
gastric carcinoma cells. Br J Cancer 2011;
105: 996-1001



