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[Abstract] Gastric cancer is one of the most common cancers and increasingly threatening people's health.
Probing the mechanism of gastric cancer is very important to improve the prognosis. In the development of gastric
cancer many genes expression and activity have changed, non—coding RNAs including micro RNA (miRNA) and
long non—coding RNA (IncRNA) play important roles in gastric cancer progression. MiRNAs regulate gastric cancer
progression by participating in the process of tumor cell growth, migration, invasion and apoptosis. Circulating
miRNA in blood plays an important role in the diagnosis and treatment of gastric cancer. LncRNA was considered to
regulate gastric cancer progression at the transcript and post—transcript level. It” s not only can induce gastric cancer
progression by changing chromatin modifcation or regulates messenger RNA (mRNA) stability, but also miRNA
can compete with target genes as a competitive endogenous RNA (ceRNA). Therefore, to understand the specific
mechanism of miRNA and IncRNA in gastric cancer is conducive to our understanding of the mechanism of gastric
cancer, and can provide new ideas for the diagnosis and treatment of gastric cancer.

[Key words] Gastric cancer; Micro RNA; Long non—coding RNA

BT [ e LA SR R 2 — , A AT TR

DAL, SRR B AL A b B B R K A R

iR FHTIGET TR R W], 1B T SO R L R BB R
(SR DU L, HRAE R E R4 =1, 22 [ 2016 4R
SRR E R BRSO AR T 20% JRSERE T
e 409 . ATAR B 0 BRI RPN BB TR
THRAYT, B B R 5 AR RA T RER R, R
T SRR IS AR RIRIH R % 509 . HRE
FABEAR L IR L RS | AT 52 MR IR AR RSB AR G

FERWACE B e, Ko B SO IT R, AE i RNA BERS
25BN L ERIEDT . RSO ES D RNA 75 H
ik e AR Hr i B B T2

LGS RNA & — 2R gt 8 T 1) B A RNA ,
FEARTRTT LG PR, — R A it 50 408 5E Y RNA
K, A AE AR 40 5 RNA (IneRNA ), /IMZ{~ RNA (small
nucleolar RNA ). #£ & RNA (circRNA ). %% iz RNA (iRNA)



SFAR S BE 243k 2017 4F 12 45 9 %45 4 1] Chin J Clin Pathol, December 2017, Vol.9, No.4

. 247

FURZOBE /R RNA (GRNA)™ 5 5 — R K /N T 50 A i ik
M RNA ZE0%, A 45 8/ RNA (miRNA ), /T3t (siRNA) Al
PIWI AR H A H] RNA (piRNA)", F TR H AR5 A B #4¢
HOYEEEATE miRNA Fl IncRNA X207 |-
1 miRNA 7EBEFREAVLEH
1.1 miRNA X B R EEME ] miRNA S i NP R
LE L S AT A MR — 258 19 ~ 24 ik L 1 A 4w 5
BAGE RNA TP A0 miRNA B9 5 BB 76 40 A% 4 i RNA
R AT ok T 5% 5% k97 45 5% 538 4% (pri-miRNA ), 2R J5 #¢
Drosha RNA Bl T % k5 22 IR 45 11 2 70 A AZ TR )T 41
F A miRNA(pre—miRNA )[ 1410 R pre—miRNA T 5T,
TE Ran—-GTP {RHRAYAZ 5T / 4L %532 B Exportin 5 BIVE
T AR E A L ZEARAE S T pre-miRNA
#% RNase TAERY Dicer I TAMHEAY 19 ~ 23 MEH R K E)
B miRNA 22 71000 A 9 A 6E miRNA 2> T B2 A
RNA /S AT A4 (RISC) TR 4R FEH . miRNA
JERE RISC J& , B2 A 2Ok Z AR - 55 —Fh it
miRNA 5 HHIEE 3'-UTR X AR SE 4 B AN &, 51
mRNA [ FHPEAIH] , (HASZ 0 mRNA AR M, AN & 44
AR PRSI R AP 5 55— ilad 5 ML A 3'-UTR
X 5E 2 HAME A, IR FE I mRNA B FEAF , & 15 H
AR B E DR A 2 (R B A AR 2 SOk R T
miRNA X HESE R 2 BAT TE PR AE o2

PESCHRARIE , miRNA BENS 2 5 045 IR 78 4 (1 Z Fe
o B E AT E 2 R BT RS 2 500 Fl Y miRNA
AT DL S5 R A e 35 L TR R B R T AR AR
M g Fy 28

miRNA HA & B PSR P A 2 S vk 7
AP S = IR miRNA B0 — R L N .
T A1 miRNA-130(miR—130)i# i 5 My A 7L H 7 - B
(TGF-B ) Y 3'=UTR [XE5G o HLRA% , DA IR 34 e Jed 240
BRI RS miR-24 BEIEAS PR BCL2L11 By k4M
R 40 MR AR R 5 5 miR-143-3p 7EHA | SEUEFT
T PEE 1) B i AR T Rk T AR R e 20 B A 3 4 L 3T
B RR22" 2 miR-181a—5p 3 1 0 22 450 £h 2 11 kG
(MAPK ) i i 2 T {2 F 5 98 20 M 49 2, miR-21 RS
T A STAT3 R A SRR MCF-7 Ay (22>

FHEL, g A 32t miRNA 2635 T RE = He o a]
e S EUMIE I & A, 1625 miRNA gL IE L . miR-15
1 miR-16 38 i3 05 P 08 123 K Bel-2 1 175 7 B 98 200 it 0
-1 miR—4269 3 TEAD 1/4 Ji e fsese ), 78
95 1 4R o A A 2 miR-491-5p . miR-939 Fll miR-26b
S (1S T
1.2 miRNA 76 B2 R s 09 R ie W F B
JE—ERANT— KB, P E i m T B s . B
HIRIFTE N G R Bk 48 ATEER 208 19 A g A 5 1)
WS, T miRNA IE & Hoh— AN seat sk 3, Kok
9 miRNA 75 B 282 B ML 5 26k 0, miR-223

miR-233, miR-278 . miR-421, miR—-451 il miR-1993p 7E &
958 BRI P s RO s miR-233 1 B R b
JEbR R P EA TR & B, FLAZ i H TAERHE (ROC) iZE T
1A (AUC) 35 2] T 0.85 (BB & 81%, ¢ 5 1% 78%), 3 H.
I miR-233 7K -5 B Y TNM 2030 . e (4 201k O
IR 64 RNV B 1 00 2 TEAR G T 93 — T 90 ]
P B IR SE b & B, miR—421 (%) AUC Sy 0.821 (Hsk
95.5% , F¢ 51 89.1% ), FLAHURE 8 ke 5 B # b ook T 24t
L CA125 FUE LR (CEA) 75 B B35 o A U 4% 5
JE, PR, B AR I R 2R 1 miR-421 5 ] BE R —
AT R R R AR S RN SRR, miR-421
BRI FRIA TR S AL, (B A KT 5 g i
o B3 S HAT WY SR DG , AR RIS RS2 36 TIESE miR-421
AT B A A A | SRR AR

5 EIRJLF miRNA 7E i 98 28 35 0K P i 3% 0K A1 ),
miRNA let-7a, miR-375, miR-20a-5p I miR-320a 7E &
SR P B RAT N HTRTSE B, B miR-106a
H1 miRNA let-7a 1 2 41 & 5 & 9 86 & K, JL AUC 35
F T 0.879 (LB 85.5%, FF 5 & 80%), 1£ B il 4L,
miRNA let-7a 2 EBIRE, i FIK miRNA let-7a fE12 18
T 1 ) A 3 PR PVIK 2 9 288 32K A 00 ol ok 98 440 B Py 386 30 L SRS
R 287" miR-375 fE %3 i #L 5E p53. JAK2 . ERBB2
N STAT3 45 Z2 AN ¥ BE D ) B 98 1) & e, 76 18 i 4 40 R i
HArA T miR-375 FIRK T2 F IR, AUC 2 0.835
(BURE 85% , F: 0% 80%) ", LU EWFSE R, b Kkt
I PRI A HEA T, miRNA 7R 0] GE AL A — Flogr 49 15
TSR bR, IS B UG, S R S AR
1.3 miRNA 76 § IR T N H miRNA AS{UTE R 1
KA R SR ¥ 2 AR 1 ELAE PR A T 1
WHLA . —J7 I, miRNA AHSCZY W RBIE I 30 miRNA 1
FIREHE F I miRNA 938, ik ini i i A e (R 5
T R TR BB ek 2R R E . P R B BT R MR
254 MRX34, Z 2591 A BUK A miR-34 1) sl AR,
B ANZ 25 5 RES IR A IR AR 7 iR 21 4 b SRR 1
miR-34 7K, 1fif miR-34 AT DLTEE WATHE . 8 0 | i 58
SiE S PR R £ A [ B 2T RS MRX34
TR PR DA S /N 240 i 3 1) — BRI PR 6, b e
Ak /N il gz B (AR T S R R, MRX34 RENE B b AR
Je 14U R B R PD-L1 (7K 7 3F $2 / CD8™ 19 T 41 il %4
i, TR B LR 1 AR S e A 0, SR,
MRX34 £ RIS S B i TR Z B FH BT — R 51259
SRS BV T AN ARTE 2016 AR 11, TR A 25k
2410 47 R RE DA 6 2 BRETEEA IRy R P
HEYE IR, A A 1 4B ENAR 258 N7
155 1 IR 25 5 T3R5 T 135 48 JR R I] , BRLE % T MRX34
I R U AT SR AT AR R A B B L A 92 R
miR-34 BEMSIE L ¥ 7 S T Yin Yangl S e i 4=
KAEERS , R AAHE R PR E miR-34 AY7K-FRENS A 20m



- 248 -

SEFAR I BE 245k 2017 4F 12 J 45 9 4545 4 1] Chin J Clin Pathol, December 2017, Vol.9, No.4

il p53 BZEAE T IR FEH IR 9 H

A —J7 1, miRNA FEAUA 254 (0 e R 5277 T4
RAR T HEAEH , K SCIHGEFR , miRNA BEAS# L #0525
WG 1 25 | S R DL SO 2 AR S i LA
XU 2. e N B AN R SGCT7901 Hhid ik
(9 miR-21 B 8 RE A% (i 200 i 28 X0 7= 2 25 0t 52, 17 224
BRI Y miR-21 J& , U5 Al A I 1 S piss A AR
FHBAGagam 0 K 2 25 B R AN ) miRNA
R, miR-15 AY/KF-I 8 F %, 24 5% 58 IR miRNA
LY PR RN A miR-15 & &5, miR-15 A9 R JiEfl 3L
LI THR [ Bel-2 PYRRARIE N, )10 20175 5 g 40 i 0 1
FIMER, BGE T R 22kt . AR,
— ) miRNA A] DL Z2 AN [l (R #E SE R R 2 i A 14 4
BE PR AR A B AT T B IA YT AT 2L, DR e gl 48
miRNA A7 IR ZR (0 Re S 2 T B B AF 90 v 7 2 1 S e
[

miRNA 7E KR4S RNA RS ZA IR, 235N
PRI Z R0 A B BE 76 B Rl ol T8 REMPET T ki
TRFERTIRE, BT LIRS B 95 00 & A o] LU A
PR R I Th At 223K 19 miR-421 1R SRR 75 Sl —
FlEr 4 B RS W, BUS AR . i IR 259 ok 42 T
9 FBE VR Y miR-34 1915 i, DU REAT 8000 ) I8 1 3 5
I, miR-34 FEREARARA AT REAE S —FiiaYT B B AL 254
Rk B PR —FB
2 IncRNA ZEBEFRIERMLE
2.1 IncRNA X B M IREEH 5 miRNA (9D R
9 J2, IncRNA & —2& K 3 #3200 /> Bl i A9 Il 20 1 i
RNA. IncRNA FR4EIHAEIE 1 Fir &b i) 437 e LA B FLAd LS
J5 11 6] 43R B2 X IneRNA (antisense IncRNA ). 1E X IncRNA
(sense IncRNA ). N % T IncRNA (intronic IncRNA ). 3& [A [i]
IncRNA (intronic IncRNA) 45 2% 9‘;.:”[63_64]0 KEWIRFEN,
IncRNA 25 7 G045 Yo (0 TG 1 | % S0 7 7 il 22 ol i 2
RSN IR (SR =0 i RN 127 SN 1 B S 70 K e e R L
JE 4% RNA . mRNA | & 1 KSR 4] DNA i, 2 5 %
Tl 14 42 2 242 5 g HE RO R 0 Sk AR
7R, H19, TUSC7. MEG3 . MALAT1 %5 78 & 9 vh S % &35 10
IncRNA B2 545 BB IE R 1228 T 400
JE LA T
2.2 IncRNA 7EFG AT I %3k A 215 38% 1Y
IncRNA Al 54 E B E G456, R S Qs e BB i
T DNA FP 3 A 25 30 i, BT i 24 400 o) 00 5 ) 7 %1727
TR B %% PR, IncRNA HOXA11-AS 1Y 7€ 5 % % 1k iy
FeIRBE G, IF LR £ 5 S5 A R 40 i 4 A% v, R AR
) HOXAL1-AS 7K F i B 18 o 18 15 42 m 5 88 22, B¢
Ik HOXAT1-AS 4235 AT LB 58 3900 o] Frb e 40 ) 346 4, i
PP T, et B TR . HOXAT1-AS 38 i £ & e 20 A4F
X} PRC2. LSD1 I DNMTI X = 8 (1 7= A= 52 4EE H L 5
5 KLF2 J PRSS8 3 W Fft 2 [ & A= B 34k, D AR 32

(UL 1A, 5 HOXAT1-AS 76 5 8 h 10 5 22 35 M
/2, FENDRR #£ B @ B # RPN 2 FIRIRAS , FENDRR fighg 5
PRC2 B [ 25 F5 B IR 7 B AR DG 2 11 T 36 5 4 ) 2 1 il
2/9 (MMP2/9) (915 KK , T B S A s 76 7

IncRNA REUS LG ST miRNA (933K, P[]z
SR AR . B RN Y IncRNA HOTAIR /K F-#
ARG 2%, HOTAIR 7] LI 5 EZH2 #1 SUZ12 & 1454
TERE G, 5 miR-34a 193 3 F X AHZS & i F 50 PE
FHREARH K, 446 miR—34a XF HGF/c—met [HFEAEAE FH , 8]
% 34 HGF/c—met 143235 7KF, #E TG SNAIL ., PI3K/Akt
H1NF-xB 45 {55 453 I, S 2R 0F 5 9 v b R 40 i — ) o
20 Jf % e (EMT) 5 F2 (UL PR 1B) ™), R 58 & 1, IncRNA
ANRIL 7€ B #4140 b /2235, E2F1 & (0l 5 ANRIL 193
BT X AL G IR IE R, mF83A 0 ANRIL 7f LLYj PRC2
% H 454 15 S5 miR-99a/miR-499a Y B 5 4k, #1174 i
miR-99a/miR-499a X} FL#1 ZL [ mTOR . CDK6 Hl E2F1 1) ¥
fEVE R B2F 1 i — 25 RBP4 ) ANRIL (97K, T8 Ak
T— M IEREER, SR FIE ik B i A a7

SEIL mRNA 9 ALU J¥ 51T IncRNA B AMNF 5l 1T AN
5T A0 FE T IE B RNA BUEE (dsRNA) 254, STAUL 2
A dsRNA S5 4507 SR FEA# mRNA, %33 #EFR A STAUL
5 1Y mRNA 2 38, IncRNA TINCR 5 H & 09 84 % . 4
T2 PIAA 5%, TINCR 38 3 STAUL 4 5 A% mRNA % U85 7%
55 KLF2 ) mRNA #1254, B IR mRNA #9520 PR 3Rk
KLF2 223k (9 &A% 6 2 7 CDKN2B/P15 il CDKN1A/P21 1Y
T R AR HE T R 1 TR AR Y R T
YEF, TRIFEAE B 95 FE A 2634 1Y IncRNA GHET1 5 AL
mRNA Z [ ZAEMIEVEH] . GHET1 Al fEgbpis ke K
K F mRNA 254 8 [ 1 (IGF2BP1) 1 c—mye ZE K AY mRNA
ghA I IR eV, RIB ) c-myc BERSEIE B R AN LAY
ST R
2.3 IncRNA FER G KPR A B35 IncRNA AT LA
i HHRIE ] mRNA 55 P25 A miRNA (4R 2 01, T
PO miRNA BYFRIE , 2 0 SE R 1 3R A K-, Rl 4k
P RNA (ceRNA) HLTH . BIF5E & B 18 J H % 7R 1 IncRNA
BC32469 [m 321k, BC32469 BEf% 55 miR-1207-5p AHES &, M
TR/ N St A 306 4% S i (WTERT) 45 miR-1207-5p BI4E &,
il miR-1207-5p X hTERT A9 FA#AE I, (8192 198 hTERT
fi 2 3 K S, HE T AR R R A 454 5 AT B (UL IR 2401
IncRNA HOTAIR 5 HER 3% 4+ (19 45 & miR-331-3p, i
HER 57K, HE A o B i g e

IncRNA B T BEMSAEFE S5 /K P04 miRNA 1R 1,
A nf AT S A R ST AR ok A B A i 1 e R H
M. 16 B R E RN R EIRA FOXMI fE#25 IncRNA PVTI
PE ST XA S IEE S PVT YA, 1w A1 PVTI
XF FOXMI (1 mRNA 7K Jf- 3 5200, K21 Al A5 FOXMI
AL A R e v, i 268 25 [ AT FOXMI
IR AR . DRI, 3 2238 59 FOXMI A PVT1 RERS7E 8



SR BEIT 2% 2017 4E 12 A% 9 %5 4 ] Chin J Clin Pathol, December 2017, Vol.9, No.4 e 249 -

/ HOXA11-AS o /4 }\\/}\\/ R NV\A HOTAIR —Q— /\/VV
= @ ma \ee Q@@ —’
N S W + / PRSS8 SN/ NF-xB i PI3K/Akt

/ }\\/]\\// miR—34a SNiIL

________ wi e mme . -
------------------------------------ ke
A HOXAL1-AS i3 2 5 e SUVE 5548 PRC2 . LSD1 Fl DNMT1, 55 KLF2 & PRSS8 HI 564k, T RARELFE X
B 4 HOTAIR 5 EZH2 #1 SUZ12 454, M| miR—34a 197835, [E]435% I8 HGF/e—met M F57KF-,
EMIBLTE SNAIL , PI3K/Akt Fll NF—«B 182 , (2 1k B dh EMT i3 7%

Bl 1 IncRNA {ERE KPR AT R B2k

B C032469%ﬂ

miR—-1207-5p

1 A 2H BC32469 5 miR- 1207 Sp AHEE A, [A142 194 hTERT AYZA7KF , b fie it B e A3 4 AT AL
B i FOXMI1 %5 PVT1 (933K, PVT1 5 FOXM1 8 HAHSS &, B R e M B iOE RASIRIEIGER , E i fe oF 5 i 34 st i 4%

B 2 IncRNA 7EFE 5 K7 BER Ay Rk

B VRNTE BUE RS IRER , 1 M 2E 5 9 1 g 58 AT KT IncRNA 78 1EH B 4 B SR AE XT3 20 , A AR A Sk

(WLIE 2B) F IncRNA 7 8 4 | I AR A R i A8 H e W] &2 450
IncRNA A FRAE A T AR FALHI 09 &2 2% vk, & REne g BEM RGNS SOk M £ A B FIR ASEHT IncRNA A9 T 6E,

P A A% b B AR B R SR R Rk, AR, JFEBIR ISR T i AR P R UL E

IncRNA 541K B 245 & T8 U A, 1e 5% SKSF A S &k

FAE AT, IncRNA 0] DL 4455 3] miRNA J3 80+ I Liang D, Liang S, Jin J, et al. Gastric cancer burden of last 40 years

X R H ek FEME T IncRNA ] L) 580 5L ] mRNA in North China (Hebei Province): a population-based study [ J ].
v e o L . Medicine (Baltimore), 2017, 96 (2) : e5887.
$Hé§%’ﬁﬂ mRNA Eﬁkﬁﬁ#ﬁ%ﬁjv Z:{Rﬁulﬂz Y_‘ 2 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016 [T]. cA
e JE K P L IneRNA —J T AT DA H0 2 DR 5 5 P 25 Cancer J Clin, 2016, 66 (1) : 730,
miRNA SR IE R 3Rk, Wl LS 8 A 25 & TR i R e 3 Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017 [J 1. CA
e M =Rk Cancer J Clin, 2017, 67 (1) : 7-30.
3 it 4 Hamashima C, Shabana M, Okada K, et al. Mortality reduction from
gastric cancer by endoscopic and radiographic screening [ J ]. Cancer
AT T miRNA 1 IncRNA £8P 1R, 46K Sci, 2015, 106 (12) : 1744-1749.

ZB00) miRNA 83 5 RN Y 3'-UTR X AHZE &2k 815 H 5 Liz J, Esteller M. IncRNAs and microRNAs with a role in cancer
%‘:21_ , Dﬁ/l\ib& miRNA 7] L) 5%%. E‘J%ﬁilﬂb&ﬂ:*ﬁéﬁé development [J]. Biochim Biophys Acta, 2016, 1859 (1) : 169—
A R, miRNA FE R —Fh g A0 A bR 4, 1 e _ o

6 Zhang M, Du X. Noncoding RNAs in gasiric cancer: research progress
B SIS T BUR PE A LSRR 1365 2 5 i B B R and prospects [ J ]. World J Gastroenterol, 2016, 22(29) : 6610~
1 ARG REE ARG TS B, F 2 W AT RERS 6618.
E:Xﬁf%f%ﬁ% 7 Li T, Mo X, Fu L, et al. Molecular mechanisms of long noncoding

RNAs on gastric cancer [J]. Oncotarget, 2016, 7(8) : 8601-8612.
IncRNA, L4 H I iRNA |
AT Ine AR BT AL F S mi 8 Volders PJ, Helsens K, Wang X, et al. LNCipedia: a database for

mRNA IﬂEH*H'Q = #Wﬁﬂ?ﬁg.% ﬁ(E]’] T*EO 5’}(ﬁﬁ E HY annotated human IncRNA transcript sequences and structures [1].



10

11

12

19

20

21

22

23

24

25

26

27

28

29

250 -

SRR IO B2 T2 2017 4F 12 H %5 9 4255 4 # Chin J Clin Pathol, December 2017, Vol.9, No.4

Nucleic Acids Res, 2013, 41 : D246-251.

He L, Hannon GJ. MicroRNAs: small RNAs with a big role in gene
regulation [ J]. Nat Rev Genet, 2004, 5(7) : 522-531.

Naveed A, Ur-Rahman S, Abdullah
of microRNA exploring the insights of microRNA regulations in
bacterial, viral and metabolic diseases [ J |. Mol Biotechnol, 2017.
Ghibaudi M, Boido M, Vercelli A. Functional integration of complex

S, et al. A concise review

miRNA networks in central and peripheral lesion and axonal
regeneration [J]. Prog Neurobiol,, 2017.
Yan Y, Wang R, Guan W, et al. Roles of microRNAs in cancer
associated fibroblasts of gastric cancer [ J]. Pathol Res Pract, 2017,
213(7) : 730-736.

F5 %% U RNA 5098 kA R R G ZR [ ). S FH R 3 = U
Z47%,2010,02(3) : 181-184.
Mao L, Sun AJ, Wu JZ, et al. Involvement of microRNAs in HER2
signaling and trastuzumab treatment [ J ]. Tumour Biol, 2016.
Dutta R, Mahato RI. Recent advances in hepatocellular carcinoma
therapy [ J ]. Pharmacol Ther, 2017, 173 : 106-117.
Pileti K, Kunej T. MicroRNA epigenetic signatures in human
disease [ ] ]. Arch Toxicol, 2016, 90 (10) : 2405-2419.
Majeed W, Iftikhar A, Khaliq T, et al.
Recent Trends in Diagnostic Biomarkers and Molecular Targeted
Therapies [J]. Asian Pac J Cancer Prev, 2016, 17(7):3053—
3060.
Kang HW, Wang F, Wei Q, et al. miR-20a promotes migration and

Gastric Carcinoma:

invasion by regulating TNKS2 in human cervical cancer cells [ J ].
FEBS Lett, 2012, 586 (6) : 897-904.

Ma C, Qi
Cullin 5 (CULS) to facilitate G1/S transition in human hepatocellular
carcinoma cells [ J |. TUBMB Life, 2013, 65(12) : 1026-1034.
Duan J, Zhang H, Qu Y, et al. Onco-miR—130 promotes cell
proliferation and migration by targeting TGFB R2 in gastric
cancer| J | .Oncotarget, 2016, 7 (28) : 44522-44533.

Zhang H, Duan J, Qu Y, et al. Onco-miR-24 regulates cell growth
and apoptosis by targeting BCL2L11 in gastric cancer [ ] ]. Protein
Cell, 2016,7(2) : 141-151.

Wang I, LiuJ, Zou Y, et al. MicroRNA-143-3p, up-regulated in H.
pylori—positive gastric cancer, suppresses tumor growth, migration and
invasion by directly targeting AKT2 [ J ]. Oncotarget, 2017, 8(17) :
28711-28724.

Mi Y, Zhang D, Jiang W, et al.
progression of gastric cancer via RASSF6—mediated MAPK signalling
activation [ J |. Cancer Lett, 2017, 389 : 11-22.

Ma C, Qi
Cullin 5 (CULS) to facilitate G1/S transition in human hepatocellular
carcinoma cells [ J |. TUBMB Life, 2013, 65(12) : 1026-1034.

X BR, B A%, HE, 45 L 0 RNA-21-5p % B g et 2 ik
It s i R ) ). A e PG BE 2 G AR, 2015, (1) £ 23—
27.

S, R B/ RNA 7R KR AE I R S22k b g i LT .
RS F SR, 2014, 26 (7) : 522-524.

RN R, FHBR, 45 . i/ RNA 58 AU sk e [ ],
SRS BRI T2%3K, 2013, (6) : 363-367.

Dong WH, Li Q, Zhang XY, et al. Deep sequencing identifies

Y, Shao L, et al. Downregulation of miR-7 upregulates

miR-181a-5p promotes the

Y, Shao L, et al. Downregulation of miR-7 upregulates

deregulation of microRNAs involved with vineristine drug-resistance
Int J Clin Exp Pathol, 2015, 8(9):

of colon cancer cells [J ].

11524-11530.

SR, T, 2554 . miR-21 07 J8 45 STAT3 LR A FL
MdEE MCF-7 422 ) ] SCR 5 R Ili4eE, 2016, 8(1) :
5-9.

30

31

32

33

34

35

38

39

40

41

42

43

44

45

46

47

48

Nishizawa T, Suzuki H. The role of microRNA in
malignancy [J].Int ] Mol Sci, 2013, 14(5) : 9487-9496.
Zhou Y, Huang T, Zhang J, et al. TEAD1/4 exerts oncogenic role and
is negatively regulated by miR-4269 in gastric tumorigenesis [ J |.
Oncogene, 2017.

Sun R, Liu Z, Tong D, et al. miR-491-5p, mediated by Foxil,

functions as a tumor suppressor by targeting Wnt3a/ [ —catenin

gasiric

signaling in the development of gastric cancer [ J ]. Cell Death Dis,
2017,8(3) : e2714.

Zhang JX, Xu Y, Gao Y, et al. Decreased expression of miR—939
contributes to chemoresistance and metastasis of gastric cancer
via dysregulation of SLC34A2 and Raf/MEK/ERK pathway [ ] ].
Mol Cancer, 2017, 16(1) : 18

Han BW, Li ZH, Liu SF, et al. A comprehensive review of microRNA—
related polymorphisms in gastric cancer [J 1. Genet Mol Res, 2016,
15 (2)

RIS A AR AT L JFERE AR S A8 A R I bk L 4 e
INK4 umﬁxﬂkﬁﬁ% RNA R A FA9ZRE L) .
PRS2k, 2015, (1) - 86-89.

Mirzaei H, Khataminfar S, Mohammadparast S, et al. Circulating
microRNAs as potential diagnostic biomarkers and therapeutic
largels in gastric cancer: current status and future perspectives [ J .
Curr Med Chem, 2016, 23(36) : 4135-4150.

Cai H, XuJ, Han Y, et al. Integrated miRNA-risk gene—pathway pair
network analysis provides prognostic biomarkers for gastric cancer[ J .
Onco Targets Ther, 2016, 9 : 2975-2986.

Zheng L, Chen Y, Ye L, et al. miRNA-584-3p inhibits gastric
cancer progression by repressing Yin Yang 1- facilitated MMP-14
expression [J].Sci Rep, 2017,7 (1) :8967.

Peng Y, Zhang X, Ma Q, et al. MiRNA-194 activates the
Wnt/ B —catenin signaling pathway in gastric cancer by targeting the
negative Wnt regulator, SUFU [ J ].Cancer Lett, 2017, 385 : 117-127.
Zhou X, Jin W, Jia H, et al.
resistance of human gastric cancer cells via regulating cell cycle by
targeting FBXW7 [11.] Exp Clin Cancer Res, 2015, 34 : 28.

Zhou H, Xiao B, Zhou F, et al. MiR-421 is a functional marker of
circulating tumor cells in gastric cancer patients [J]. Biomarkers,
2012, 17(2) : 104-110.

Ren C, Chen H, Han C, et al. High expression of miR-16 and
miR—451 predicating better prognosis in patients with gastric cancer
[ J 1.J Cancer Res Clin Oncol, 2016, 142 (12) : 2489-2496.

Wang H, Wang L, Wu Z, et al. Three dysregulated microRNAs
in serum as novel biomarkers for gastric cancer screening [J].
Med Oncol, 2014, 31(12) : 298.

WulJ, LiG, Yao Y, et al. MicroRNA-421 is a new potential diagnosis

biomarker with higher sensitivity and specificity than carcinoembryonic

MiR-223 promotes the cisplatin

antigen and cancer antigen 125 in gastric cancer [J]. Biomarkers,
2015,20(1) : 58-63.

Jiang Z, Guo J, Xiao B, et al. Increased expression of miR-421
in human gasiric carcinoma and its clinical association [J].
J Gastroenterol, 2010, 45(1) : 17-23.

Shen ZY, Zhang 77, Liu H, et al. miR-375 inhibits the proliferation
of gastric cancer cells by repressing ERBB2 expression [ ] ].
Exp Ther Med, 2014, 7(6) : 1757-1761.

Mohammadian F, Pilehvar—Soltanahmadi Y, Zarghami F, et al.
Upregulation of miR-9 and Let-7a by nanoencapsulated chrysin in
gastric cancer cells [J]. Artif Cells Nanomed Biotechnol, 2017,
45(6) : 1-6.

Xu Q, Dong QG, Sun LP, et al. Expression of serum miR-20a—5p,

let—=7a, and miR-320a and their correlations with pepsinogen in



SFAR S BE 243k 2017 4F 12 45 9 %45 4 1] Chin J Clin Pathol, December 2017, Vol.9, No.4

- 251 -

49

50

51

52

53

58

59

60

61

62

63

64

65

66

atrophic gastritis and gastric cancer: a case—control study [ J |. BMC
Clin Pathol, 2013, 13 : 11.

Tang R, Yang C, Ma X, et al. MiR-let—7a inhibits cell proliferation,
migration, and invasion by down-regulating PKM2 in gastric
cancer| J . Oncotarget, 2016, 7(5) : 5972-5984.

Zhu Y, Xu F. Up-regulation of Let—7a expression induces gastric
carcinoma cell apoptosis in vitro[ J ]. Chin Med Sci J, 2017,32(1) :
44-47.

Miao L, Liu K, Xie M, et al. miR-375 inhibits Helicobacter
pylori—induced gasiric carcinogenesis by blocking JAK2-STAT3
signaling [J]. Cancer Immunol Immunother, 2014, 63(7) : 699—
711.

Liu Y, Xing R, Zhang X, et al. miR-375 targets the p53 gene to
regulate cellular response to ionizing radiation and etoposide in gastric
cancer cells [ ] ]. DNA Repair (Amst), 2013, 12(9) : 741-750.
JiQ, Hao X, Meng Y, et al. Restoration of tumor suppressor miR-34
inhibits human p53-mutant gastric cancer tumorspheres [J].
BMC Cancer, 2008, 8 : 266.

Stahlhut C, Slack FJ. Combinatorial action of microRNAs let—7 and
miR-34 effectively synergizes with erlotinib to suppress non-small
cell lung cancer cell proliferation [T].cell Cycle, 2015, 14(13) :
2171-2180.

Wang R, Ma J, Wu Q, et al. Functional role of miR-34 family in
human cancer [ J ]. Curr Drug Targets, 2013, 14(10) : 1185-1191.
Cortez MA, Ivan C, Valdecanas D, et al. PDLI regulation by p53 via
miR-34[ J ]. J Natl Cancer Inst, 2016, 108 (1) : 303.

Farooqi AA, Fayyaz S, Shatynska—Mytsyk I, et al. Is miR-34a
a well-equipped swordsman to conquer temple of molecular
oncology? [J 1. Chem Biol Drug Des, 2016, 87(3) : 321-334.

Beg MS, Brenner AJ, Sachdev J, et al. Phase I study of MRX34,
a liposomal miR-34a mimic, administered twice weekly in patients
with advanced solid tumors [ J . Invest New Drugs, 2017, 35(2) :
180-188.

Wang AM, Huang TT, Hsu KW, et al. Yin Yang 1 is a target of
microRNA-34 family and contributes to gastric carcinogenesis [ J |.
Oncotarget, 2014, 5(13) : 5002-5016.

Yang SM, Huang C, Li XF, et al. miR-21 confers cisplatin resistance
in gastric cancer cells by regulating PTEN [ J ]. Toxicology, 2013,
306 : 162-168.

Xia L, Zhang D, Du R, et al. miR-15b and miR-16 modulate
multidrug resistance by targeting BCL2 in human gastric cancer
cells [ J . IntJ Cancer, 2008, 123(2) : 372-379.

Tsai MM, Wang CS, Tsai CY, et al. Potential diagnostic, prognostic
and therapeutic targets of microRNAs in human gastric cancer [ J |.
Int J Mol Sci, 2016, 17(6).

Esposti DD, Hernandez—Vargas H, Voegele C, et al. Identification of
novel long non—coding RNAs deregulated in hepatocellular carcinoma
using RNA-sequencing [ J ]. Oncotarget, 2016, 7(22):31862-
31877.

Rogoyski OM, Pueyo JT, Couso JP, et al. Functions of long non—coding
RNAs in human disease and their conservation in Drosophila
development [ J]. Biochem Soc Trans, 2017, 45(4) : 895-904.

Yu F, Zheng J, Mao Y, et al. Long non—coding RNA growth arrest—
specific transeript 5 (GASS) inhibits liver fibrogenesis through
a mechanism of competing endogenous RNA [J]. ] Biol Chem,
2015, 290 (47) : 28286-28298.

Shen W, Yuan Y, Zhao M, et al. Novel long non-coding RNA
GACATS3 promotes gastric cancer cell proliferation through the IL—6/
STAT3 signaling pathway [ J ]. Tumour Biol, 2016, 37 (11) : 14895
14902.

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

Zhu Y, Dai B, Zhang H, et al. Long non—coding RNA LOC572558
inhibits bladder cancer cell proliferation and tumor growth by
regulating the AKT-MDM2-p53 signaling axis [ J ]. Cancer Lett,
2016, 380(2) : 369-374.
XA, A0 R AEIEg IS RNA BT e [T ], PR &
R, 2014, 26 (4) : 285-288.
Yu J, Han Q, Cui Y. Decreased long non—coding RNA SPRY4-IT1
contributes to ovarian cancer cell metastasis partly via affecting
epithelial-mesenchymal transition [ J 1. Tumour Biol, 2017, 39(7) :
1010428317709129.
Qin F, Zhang Y, Liu J, et al. SLC45A3-ELK4 functions as a long
non—coding chimeric RNA [ ] |. Cancer Lett, 2017, 404 : 53-61.
Han B, He Y, Zhang L, et al. Long intergenic non-coding RNA
SALMD3 in chicken Marek's disease [ J ]. Sci Rep, 2017, 7(1):
10294.
Yang SZ, Xu F, Zhou T, et al. The long non—coding RNA HOTAIR
enhances pancreatic cancer resistance to TNF-related apoptosis—
inducing ligand [J]. J Biol Chem, 2017, 292(25):10390-
10397.
O'Leary VB, Hain S, Maugg D, et al. Long non-coding RNA
PARTICLE bridges histone and DNA methylation [J]. Sci Rep,
2017,7(1) : 1790.
Sun M, Nie F, Wang Y, et al. LncRNA HOXA11-AS promotes
proliferation and invasion of gastric cancer by scaffolding the
chromatin modification factors PRC2, LSDI1, and DNMTI1 [J].
Cancer Res, 2016, 76 (21) : 6299-6310.
Xu TP, Huang MD, Xia R, et al. Decreased expression of the long
non—coding RNA FENDRR is associated with poor prognosis in
gastric cancer and FENDRR regulates gastric cancer cell metastasis
by affecting fibronectinl expression [J]. J Hematol Oncol, 2014,
7:63.
Liu YW, Sun M, Xia R, et al. LincHOTAIR epigenetically
silences miR34a by binding to PRC2 to promote the epithelial-to—
mesenchymal transition in human gastric cancer [ J |. Cell Death
Dis, 2015, 6 : e1802.
Zhang EB, Kong R, Yin DD, et al. Long noncoding RNA ANRIL
indicates a poor prognosis of gastric cancer and promotes tumor growth
by epigenetically silencing of miR—99a/miR—449a [ J ]. Oncotarget,
2014, 5(8) : 2276-2292.
Xu TP, Liu XX, Xia R, et al. SP1-induced upregulation of the long
noncoding RNA TINCR regulates cell proliferation and apoptosis by
affecting KLF2 mRNA stability in gastric cancer [ J ]. Oncogene,
2015, 34 (45) : 5648-5661.
Yang F, Xue X, Zheng L, et al. Long non-coding RNA GHET1
promotes gastric carcinoma cell proliferation by increasing c—Myec
mRNA stability [ J ]. FEBS J, 2014, 281(3) : 802-813.
Lyu MH, Tang B, Zeng S, et al. Long noncoding RNA BC032469,
a novel competing endogenous RNA, upregulates hTERT expression
by sponging miR-1207-5p and promotes proliferation in gastric
cancer [ ] ]. Oncogene, 2016, 35(27) : 3524-3534.
Liu XH, Sun M, Nie FQ, et al. Lnc RNA HOTAIR functions as
a competing endogenous RNA to regulate HER2 expression by
sponging miR-331-3p in gastric cancer [J]. Mol Cancer, 2014,
13:92.
Kong R, Zhang EB, Yin DD, et al. Long noncoding RNA PVTI
indicates a poor prognosis of gastric cancer and promotes cell
proliferation through epigenetically regulating pl5 and pl6 [ ] ].
Mol Cancer, 2015, 14 : 82.
( Wk H I - 2017-09-18)
(RS - el AsdE)



	16l–¤

