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WE k3% BRNA(long non-coding RNA, IncRNA)Z — £ KZ KX F200 nt. BV 7 %44
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Progress of Long Non-coding RNA Regulatory Network in Gastric Cancer

Zhu Yinyin, Aihemaitijiang-Kuerban, Shen Zhengjie, Shen Fanhan, Liao Qi*
(Department of Preventative Medicine, Zhejiang Key Laboratory of Pathophysiology,
Medicine School of Ningbo University, Ningbo 315211, China)

Abstract Long non-coding RNA (IncRNA) is a kind of functional molecule with length usually more
than 200 nt. It can not encode proteins because of lacking a complete reading frame. Gastric cancer (GC) is one of
common malignant tumors in our country, whose incidence rate accounts the seconds in all kinds of cancer. More
and more accumulated evidences verify that IncRNA participates in the initial and development of GC by regulating
gene expression and stability on transcript, post-transcriptional and epigenetic level. It has been already reported
that a large number of IncRNA in GC is important in estimating pathological change before cancer, evaluating the
curative effect of chemotherapy and prognosis of GC. In this review, we mainly introduce the recent progress of
IncRNA regulatory network affects the occurrence and development of GC.

Keywords long non-coding RNA (IncRNA); gastric cancer (GC); regulatory network
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WA, A Z A7 h6e, 5% i
U RIS B W ORI AE PR
F R R, BRI 22 ) IneRNAE N R At 420 o s 25
SET, HoAR AT — 363 IncRNA CAIE 52 5 A 0%, W
HI19. Jiili Bf 9 % 7 A ¢ 5L [K]2(metastasis associated
lung adenocarcinoma transcript 2, MALAT2), HULC

(highly up-regulated in liver cancer)5,

£ B, IncRNAZ 51 15 5 L A2 il %
B, HZERVEIRIB R B R g, . B
AR R4 2 AW RE, 45 LEIneRNAEL 7] DIAE N
Bz TS AR CY . A SCHUE SR AT K
L B 8 AH G IneRNATES: 5 IMmiRNAT 7 5t
TUATT . RNAZS & 85 IR BLURCR B AL 2144
R RATLAR b e o B e R A AR A — ERiA

1 IncRNAZ5miRNAFT

miRNA A& — 28 K J& 421~23 bplf) B 48 /N 4> 1
RNA, X /Ny FERERFRERWERHEEZH
YEH . miRNART LLd i /7 51 36 4 B4 75 30 5
mRNAZE &, AITTHIHIEEmRNA R, S0 8 1 i
4 o T 702 BH, miRNA AT DL 5 IncRNAAH B 842,
HHEXEmMZ A, S5 BmrkE. KRN,
A F LS ALK,
1.1 IncRNA{EZmiRNARYTE EEF

IncRNA 5 mRNAZEBL, AN S A K 1K,
i HEA SN T RN E T, A LIneRNARI N & 7]
DL A2 58 1 dESm B RN A (non-coding RNA, ncRNA) U
miRNA. K, IncRNA AT PUEAmIRNA 1 £ 3 H],
HI9g e Horb— AN E B miRNATE FREE . 45 &I,
HI9NmiR-6751) 15 FHE N, 78 B b, HI9W) i 3R
15 H AR HEmiR-675 17 1A, M 8] #218 HTmiR-675
[ $EJE [ ——CALNI(calneuron 1), fx 2413t 15 I 41
P () B #2004k, miR-770 HIncRNA MEG3(#) N
TR, H50E RN B R RRIE, W]
DAFI 1] 15 s 210 10 164 G 2 202
1.2 miRNAF#ZIncRNARFRIE

B T 2 £ncRNA 45 14 5 mRNAH L, #2 7=
miRNA - A] LA mRNA R 77 42 IncRNA .
WincRNA SNHG51E 5 i h 72 7 £ 15, A A miR-32
(1) 25 & A7 2. miR-3270] LA A% 4= /NRNATE & J&
5(small nucleolar RNA host gene 5, SNHGS)[f]3&
IEIKF, I H /& Ago(Argonaute) 5 FH i 44 4 1), #2755

SNHG S5 miR-32 4L 5L K 22—,

it 4k, miRNA 5 IncRNA [ 5 4 B i /2 A1 B
(7. Lba, IncRNA MALATIAE {5 ¥ 1 & 6 1%, Zhang
SR I, MALATI R A miR-202(145 &A1 %, HmiR-
202 7] ASMEIMALATI VI35, Ik, MALATIAE R LA
T RmiR-2021R 1k, FONTURBER FR . WL, miRNA
AMIncRNA AR LR 5 7E B i By 2R
1.3 IncRNAIFZmiRNARRIE

— J5 T, IncRNATT LA H 3 5miRNAK 73 [
HIAH H 454, T 52 miRNA ) Rk . [ 5 %
K W) [ X RNA(homeobox transcript antisense RNA,
HOTAIR), 1125 4t fAHOXC(homeobox C cluster)
SR A KEVFIRY], HOTAIRS Z M e )
WAL R, G JFE R AL A T A0 i
R 2ui . (5B rh, HOTAIRW) &3k B
B i PR S AR AL 302 25 AH 5, Ry ol 2 JJRE 3R T
OB SR, MERIIL. HEERILALTNM
S 36 F Jiged 23 B 2R 458, o — M B R, 7R
i 1, HOTAIR W] VL B4 25 FrmiR-126 9 #)1  JL 3
i, M2 HEmiR-126 U HEJE X, i & A B2 AR K
¥ A(vascular endothelial growth factor A, AVEGFA).
T A Mt AL BE-334 g I 15 I 3£2(phosphoinositide-3-
kinase regulatory subunit 2, PIK3R2)%3RIEL | ¥
I T I I UL T3-S ity £ 1 VO BY 22 24 T 24 AH 5% 2R
M 1(phosphatidylinositol 3-kinase/protein kinase B/
multidrug resistance protein 1, PI3K/AKT/MRP1)if# i,
IR A BN G/ S L

75— 77 1, IncCRNA AT DA A $18 TmiRNA ) 32
1Ko LEU, IncRNA ANRILT] LLiE SHEABME &
W2 ki {0 &2 A 702(polycomb repressive complex 2,
PRC2)45 &, 5242 $|miRNA miR-99a/miR-449af] )i 5]
X, AT A H R AR 2H B FTHB ) B2 2 B b
— AL (H3K27me3) &1, T miRNAFFRIA!,
1.4 IncRNA{EJceRNAVET H it RNARIFRIA

IncRNA 5 mRNA#S ] L5 miRNA BLF? 51 R
gy HAMNK T M B 45 &, 3 BUncRNA 5 mRNAE
et 45 SmiRNA VR FI L6, AT HAH 52 Wi A1
T, X KIncRNAW R A 55 4+ P 4 JERNA (competing
endogenous RNA, ceRNA). %1 U, Zhao%5: W 5t &
L, SNHGS 4 — P miR-32 /145 A 07 4, mll X A4
A7 2R DAV BR AT miR-32 410 B §E 775 [R5 A
FKLF4(Kruppel-like factor 4)tH /& miR-32 ] I 3 [A],
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(R, SNHG St 5 KLF45% 4 M 45 G miR-32 [ 45 &

R, MAh, Peng 25 5T K B, IncRNA MEG3
XTHGC-27HIMGC-8034H il 4 5. L% 1R 2= A4
LR T35 2 . S O B B AR T R R O A A
G B BN I8 43 M & I, miR-181afE B ¥ 52 M MEG3
Y1321k, HMEG31E AceRNA, I JHBI# EL 41 fa 58i-2
FE K (B-cell lymphoma-2, bel-2)[1 315, MM B
SR N R T NS = 2 N i 11 i R/ ) NG S
PVTI(plasma-cytoma variant translocation gene 1) 3&
IR S 44 9 2 et 22 F SR B DR 1, LR s g T 2k
] FJIncRNA, &5 /)N B ) Py 13 R s 7 ) [R] s«
IncRNA PVTI(Pvtl oncogene)ifi it 11 i imiR-186[7]
Fak 3 A I mRNAMK 4 175 7 K - 1o 2 (hypoxia
inducible factor-1a, HIF-1o)ff) &3, M| B 21
NN ST

miRNA 5 IncRNAFI A Z Al 15 7 sl —ikE 2 5
B A #E . 140, IncRNA CCAT I (coloncancer-
associated transcript 1)7& — /> /= J& & 57 HIncRNA
W52 W], CCATIAE B 8 1 TimiR-490 ) & ik, &
Ik, miR-490 X v LA CCATIIZRIE, MY B
RGP 4 . 75 B P, CCATIZR L B3 iR,
MmiR-490F&IATTER, MM BRI .
b, miR-4907] DA B 4% 45 & B |2 2R3k 1 5 0 2% b
K J&E 1] — ImRNA hnRNPA 1 (heterogeneous nuclear
ribonucleoprotein A 1)F3"UTRRAM | HFH 1%, %3
JIT g () B AR e R B 4 ) R 4% Hh R A SR B AR
Hle hnRNPAI7E B i o 3k [F R 2 2 B, miR-490
AMhnRNPA 1A 2 7M1 5%, 1IThnRNPATNICCATI#
1% 2 1EAH 9%, CCAT1/miR-490/hnRNPA 1T % i 1) i
H At H e A R RS, AR B R ] R — NEBAE
FIZ I AA T 7 M2, /] L, IncRNA 5 miRNA .
mRNA—#E1E B T2 5 5 A A% .

2 IncRNASZFREHFRET
IncRNA 5 #% 53% [KI -7 2 [ ff9 AF 18 72 76 B 98 1)
KA. RERFREERESE T EENEH, B350
AN -
2.1 IncRNAFZN0FE R EFRIATIIRE
IncRNAFY Wi % S R 7 1 9 £ i@ 5 &
L5 A BAE 5 e 0Snail(Snail & (A 45 44 v 77
TE2™ X 3k R B K Ui DNASE & X A& 3L K

Uity PR T DX, R B R g AR S, AN EEAR 4
Fa) 2 5 i b B8] i #% k. (epithelial-mesenchymal
transition, EMT) I iz 20 14 ) & E A% sk K1 2 —,
MHOTAIR & B & EZ [ IncRNAZ — . WFFER M,
HOTAIR@ 1 V8 5 Snail, 5200 F L EL R R IK, M
WHEMTR 2R,
2.2 %FETFIATIncRNARRIE

% s PR 7 AT B BA S AL Ty miRNANImRNA
1975 20 T IncRNA ¥ 3R 1%, 32 2218 i 52 Wil lncRNA
B S ) FiE P 7 ORI . Zhang S5 22 A
TF I IncRNA R 15 3% 4% 5 256 o b, O i Y 1
FHIGIncRNA LINC00668 ., 33— 5 [f) SZ 56 1F 78 26 1,
LINCOO66STE AR AN P 1) BF S 41701 4 i 1) 38 5,
HE2FI(E2F transcription factor 1){E >4 41 iy &
F5 R, 1T LLSGELINCO06681H K1k . Ak, Qigk™)
I AP435 B 50 # A1 S 56 2 B, IncRNA AGAP2-
ASI(AGAP?2 antisense RNA 1)/ 5 i 41 2L A 40 i 5
Him ARk, Rk B A0 AR KRR 28, HRIBKF
558 g Tl AL AR AR AR R, & — MBTE 2 Wi bR
HEW. DR RY, AGAP2-ASIAE B J& 4 i
1) 75 ¢ 38 H 5% 5% [ ¥ Sp 1 (transcription factor Sp1)¥#
o

[l K Hh, IncRNAZ: 5 % 5% [K 7 (1 8 7 8 7T
PLSE 2 B sROR A7 1, e AT 2 181 T A s o 1 1 D)
%, N5 B mEZ AR, Fla, IncRNA
PVTIERIE S5 TE Z6 K. BFARM, HxFE+
FOXMI(forkhead box m1)— 5T A LA H 2 5 PVT145
&, RIEFOXMITIZFRIE; 55— )5, FOXMI R 456
FPVTIN G 8 X3k, ARBEPVTINZRIE, w12
T FE R L S 5t X 8%, o 4 A 8 S o 1) AR 24,

3 IncRNASRNAZAZEBRNHEEER
IncRNAFR T AT UL 5 # 5 FH B4, 5
RNAZE A& A R AT LLE M EAEH . M E .
i, Y22V 31, LINCO02611E B i 4 2 R B B R
W R AN ThBE SE IS A 783K W, LINC0026 130 1| 20 Ji
12 28 /2 38 1k 4] b Rz (0] 5 5% AL(EMT) I 54 3R 0K
HAT . Slugi@Slugkk K 1) R IE 7= W), 217 2812 i3 X
T YuSEPUR I, SlugfE A — PMRNAG & E H, 45
HLINC00261, 50 Slug 8 115 i Ae e P, M 40l
SlugMESE{EH . i — P9t B, LINC00261 7] RE
T 5 — AR E AL B AR OR S 0 2 E R TR R R
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WG — B8 B A R B -3B(GSK-3B) FSTug 2 [i]
(1A ELAE A 1T 5 2CSlug P& fi# . IncRNA AF1474477]
DU I B4 45 5 & B2 E 2(mucin 2, MUC2)ifi it 2
FIRI R, AT PRI i ) AT B SR L 5 /2 11 I e 4
M5 512 2812,

JZ., IncRNA 5RNA%E & 25 F A LA A 4
SN IncRNA 3G LR IE . 0, 7642 BELH i e
H1, N-myc & (15 7] L% 2 FhJE R iSRNA T R 1A,
EE iR #LINC004674527 . {H 2] H A7 A 1k, 1 5 &
Hh i A AE R B 4ROE

4 IncRNAZS5RMIEEZIHRIIET

F AL AT T8 L A 1 R IA K T DNAJT 1)
A A, T 2 O T A% 5 R 1 Y Ak S 2H 2 ik
AR, 1£ B AR Ao R o B EE A AR
M E. DNAREAZ H il Bt Ak 2 Mk
WAL 2B, S EE R 37 X R R AR H A,
FE DR S s PR RS 5, T 24 HOR AR LS, R R
K52 BHNE] . WrE B, miR-148aiil it i T DNA
FH L 86 F2 155 1 (DNA methyltransferase 1, DNMTI), 3
JiIncRNA MEG3_E [\JDNA F 24k /K7, S BMEG3
15 5 g h Ak A, A2 B4 n g, S5 8
B TG M 2545 55, fEBGCS23 B 4 il & b, 4
B H3 R R L 7R 90 2 b (H3K9AC) AT L3 5if
& A g i FE [ ATPEFH/K 2 fiBiV 3£ (ATPase H'/K"
transporting beta subunit, ATP4B) %} TSA(trichostatin
A)IAE R, I B, A x5 96 R0 R IR s 14 a8 20 P,
ATP4BHN ] 5 9 41 B )3 PR T~ 26 (R ) DNA & 46 F1
ATP4BH . H LA KIAH AR . AT 0L, IncRNATY
TS AASIRLE B () E 2R,

377 1, IncRNAA] DL 75 Ho At 8 5L PR (1) 22
WAL . #1140, IncRNA DUXAPSI S 5445 B A
YR R IEEE RIS T . XY A (1) S A A
)2 i 0 & A P02(PRC2) 2 #E L K —— % 5 (3%
M AH HAE F & F1 155 K (pleckstrin homology domain
containing O1, PLEKHOI, X 4 CKIP-1) I, i 5
Y EE B, AT R R Rk, ARt B s
1T it 1) 35 5 R IR A

5 BRESRE
9 1 T R SR AT T SR R B TR R
RRWA LR A . RE 5> T FIHL A ELAT B A i

IRE S BRI A . KB 2 B 2 ELFIAH
FAE I 24 78, IncRNAE g A= 4038 1 I/ 2% ) B
R 5%, EEENRAE. RIBITEFEEEEK
TEH

IncRNAZ 5 ZE R AT IS B 27 2 0%, AU
HAER MR 2R, Wi HAE RS2 A2 TG
F5 o BRAINARILAIE R Z 4, IncRNAFZI A1)
RERR ) 75 OB A B AL A T, anRAR . FEE 5
AP EE, Horh, B R 2 & 1% (single nucleotide
polymorphism, SNP) 3= %2 ¥5 7 5 K 2 7K F | i 5
MR IZ TS IDNAF 5 2 451 . SNPZ
N AT 38 A (1) AR S o i i DL — B, WHOTAIR L)
SNP rs47593 147 H [E A\ H b v LLVE 4 B s W E 11
AR, B AR D s SR 5 M JH N 2 R )
Fik, tbtn X EKRT7-AS(KRT7 antisense RNA 1)
i I RNA-RNAZ: A2 () 75 AR e 3 7K P T 53¢ )5 7K
S AR B R R KR T7 () 223, AT (3 B Jes 4
J P AT A2

S H T T IneRNATE B J 11 Th 58 AR 5 AL
il | A RERRIE, B8 F —IncRNAR B4
VE R ML AR B B, AR X T A R RIS A YE
B FRUAN T — PR R BRI A . BEE 5T
EMFHEARFEEERARWE P KR, BafE
Z I RETE M IneRN AR R BURIE S, AT A I R b i
2 WA R IR 1) R AL B 22 1 S
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