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O E.d# A WEEE T TN hsa-miR-342-3p B F R H A aE HlH . 4 & PubMed & % hsa-miR-342-3p oy #F 5 it 2 3
4T3 88 #7342 & miRBase $% B hsa-miR-342-3p 7 71 ; i it TargetScan, Pictar F1 PITA %t 4% B T 22 26 B JF B X &, 3t = 30 4T
2 W F IR A R R K T T B 8 & 4 (GO enrichment analysis) {2 5 % 5 i@ % & £ 4 #1 ( Pathway enrichment analysis )
Ak @ AR AR R R 2 47 (PPL analysis) o 25 R & I hsa-miR-342-3p J¥ 71| 4 % 41 7 8] 24 7 £ P& F 15 hsa-miR-342-3p 7
BRE 2 2 A R e ik B 4 B M ot R LR RO P R A K P8R (RPM= 1 .000) 5 FUM 4% 2 14 A hsa-miR-342-3p $2 2L [ ; £ £
HaT i nn g & T e KE T DNA 8690 & & 98§ #7E 3 (P<0.05) ; hsa-miR-342-3p 23 GO £ ¥ £ £
ZEF TR TRAME, HHALLET FRAZRBTERERALRFTRZR(P<0.05) ;MM EEHEEEET ET TCF-Beta
fE5 R W EF AR 5B R A RRR 55 @ 38 (P<0.01) o hsa-miR-342-3p £ K g oA )iz, T oy %2 1 TGF
-Beta fE S EHETRARTAR AT K EELREMEA, B AABEN TN E ¥ 8T
ST s hsa-miR-342-3p; 8 35 1 ; 35 6 K 5 5 5, 4 0 5 %
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Bioinformatics analysis of hsa-miR-342-3p
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Abstract; To predict the target genes of the hsa-miR-342-3p and its function by bioinformatics analysis. All relevant
studies of hsa-miR-342-3p were searched in PubMed and reviewed. The sequence of hsa-miR-342-3p was obtained
from miRBase. TargetScan, Pictar and PITA were used to do intersection dataset of the target genes of hsa-miR-342-
3p. The bioinformatics analysis of the target genes of hsa-miR-342-3p involved tissue and disease specific expression
profile analysis, enrichment ( gene ontology, GO), signal transduction pathway enrichment and protein interaction
network analyses. The results showed that hsa-miR-342-3p sequences were highly conserved in various species. hsa-
miR-342-3p had relatively high expression in kidney and disease of ALL, breast cancer (RPM=1 000). There were
14 target genes of hsa-miR-342-3p identified. GO analyses showed that hsa-miR-342-3p target genes were enriched in
growth factor activity, DNA binding and protein kinase activity (GO molecular function, P<0.05) ,and enriched in
positive regulation of macromolecule metabolic process, lung development, tube development and respiratory tube
development ( GO biology process,P<0.05) ; Pathway analyses showed that the target genes set mainly located in TGF
—Beta signaling pathway, cytokine—cytokine receptor interaction signaling pathway and prostate disease pathway (P<
0.01).The conclusion is hsa-miR-342-3p may be involved in the diseases via TGF-Beta signaling pathway, which
might be a potential biological marker for further investigation.
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/)y RNA ( microRNA , miRNA ) 2 — 2K K F 4
TE 22 MZH R (nt) 2247, B e st 5 7K )
BE A4 P YR 1 A 4 £ BLBE /N RNA 20 71 L B9
B, miRNA 7 5% 5 5 5% 5 J5 KOF B R — 385015
ST HMMK T A G I TR BRI
SEZ PR B AR miRNA-342-3p 22— ANl
IR/ RNA 43, 38 52 SCHR 43 A7 22 BH 3L 32
TELE MR e g | LR B 45 T i A R O
KAEMIENE A hsa-miR-342-3p 23 7 Al RE-5 40
JiJE S R 45 DNA i 8 52 55 06, {3 H BARAE ]
BRI 5 B, MR AMESE . H T, miRNA #
P T B 35 ¥ T B2 BT 0 B R G e, A
TR, B AR AR ST I SE R AR, 1565 1 R R )
SRV T A 000 50 A0 P A S T A 3 o AT T
ff BH =7 miRNA R 9 fE &2 %, # —
miRNA 0] 5 Z A~ 8 5L A, B A oF 58 300 4 4
miRNA #0] GBS PR % 200 24 5L i 24
miRNAs 1, 7] 52 SO 5 5 — B8 A5 . PRt , A &% 7t
miRNA B PR I X Hkb AT R G A W) 22 o0 A 2 F A
HAERMUR R 2~ BT ZRER
PREARTIUN , 25 & AR SE Al R B R R S5 (S
JSCIR ST TR R @ LR 7 & LR SR R i IR
W 2% S5 B0 B, A v BRIZ R AT B AE M A
SFUIREME B o AW ST Ao B AR TR, i A RN
FRIAT A E B AE B, LU S i — 2P 5k
hsa-miR-342-3p 3) 8 £ ik 8 48 47, IR &K hsa-
miR-342-3p 79 AE B AE FH AL ) A0 A= 4 2 2 g 4
HERT RE A BRI AR

U ORIk

1.1 hsa-miR-342-3p $F B4 RIKILE ST

F A Human MiRNA Expression Database
( http ://bioinfo. life. hust. edu. cn/smallRNA/index.
php) 7EL T HAG K AT hsa-miR-342-3p FEA ] 2H 2
FIB ) RPM ( Reads Per Million reads ) 244, 3k
5 hsa-miR-342-3p 7EA ] 2H SV s Sk 258
FREAF R, S R A SR o o S Bh RE I o £
HEZEL.
1.2 BERHEERS

F]FH miRBase (http://www.mirbase.org/) FEZ%
T HARTG hsa-miR-342-3p Gl EL 751 | Ge o 14 g o7 Fl
AT ¥y R B LG X AE R 43 i) i ] TargetScan
( http ://www. targetscan. org ) | Pictar ( http://pictar.
mdc—berlin.de/ ) #1 PITA (http :// genie. weizmann. ac.

i) =P Bl % 2R 15 hsa-miR-342-3p HILJE R 0 45

R SRIGEEEA GenBank 1D B{AEP Symbol , Jf- 44 H:
Gi— WL Ry GenBank 1D, 35 B = 7 I 25 SR 1 52 5
VE Rtk — 20 3 B R BE R B 46
1.3 BERERINERFRIESH

¥ 2% PubMed &+ hsa-miR-342-3p F) 4H 3¢ #F
%, R, $2 22 ¥ 35 A & GeneCards ( http ://www.
genecards.org/ ) B i ARIBCIEHE R D REAG B . ]
Human-Bodymap ( http://www. ebi. ac. uk/arrayexpress/
experiments/E-MTAB-513/) 75 £ 50 1% B 2 15 0 5L
TELR A P R R IBE R o
1.4 E&ESH

JE P A AR GO ((Gene Ontology ) H1 X i i
KEGG & % 43 #f 2% | Bioconductor GOstats £ 52
. GOstats {E & Bioconductor 3 H 3 [ 3L K Ty
RETT AN & AR, W] SE UL A P W e R TR,
AL A A GO ARIEAF R A X TR T A
FER Iz RS EE R 1) GO 5 R HZE
Wy 2K B AR B, B 4% 40 L 4 4 ( Cellular
component ) , 48 g 43 T ) B ( Molecular function,
MF) Fl4= ¥ 2% 33 72 ( Biological process, BP) %, #
FH KEGG B4 17 56 1o 1 5 4 0 A, % 780000 4 A
ML PR R T (5 5 8 B & 4R 0 A, IR T3 OR {ELAN
P,
1.5 EHREEMESH

Fa 700 48 2K B 44 PR 91 K 42 52 & STRING
(http://string—db.org/ ) 2 [ R HL 1407 $cdie i
PefEYIM Human Species , LB SHEIN , A TE H
JECRE EAE R 45 23 HT
1.6 ZRit=FESHh

GO 43 Hr LA o W 2 1 G B 2 PR Ol o S ), R
PRI o3 A J5 223155 P A, BL P<0.05 S AIXS T
H A28 A, SR B H S 1E GO 28
AW EEE S, KEGG 4R P {ER A DAVID
B FERF S 1) Fisher Exact Test 30415 P {H, LA P
<0.05 2y i & VE B, 15 B B R A A A T 5 A
AHEH RN E SR, ARG R
7E Bioconductor3.0'" 4 F5EAL

2 HERpT

2.1 hsa-miR-342-3p GRS #7

A hsa-miR-342-3p 4115~y MIMATO000753,
(T 14932.2 @0/ B B RIR AR SE 5 I
FLYIFI ) miR-342-3p P 34, R B AL hsa-
miR-342-3p 4} T “42-ucucacacagaaaucgcacccgu-63”
23 AR A PIRI ] m EEORSE, LR 1,
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%1 TR hsa-miR-342-3p HRFF3) 2.2 hsa-miR-342-3p F kiR
Table 1 Conserved sequence of hsa-miR-32-3p in different species Jing Gong %[12] WhgE e, AR A 4] ke A
F miRNA £ SRl FPI Hh R 2 709 11 s miRNAs {IRF IR AL
A hsa-miR-342-3p 42-ucucacacagaaaucgeacccgu—63 (RPM<1), HAKZ 9% HIEH miRNAs 4bFAH X}
ANE mmu-miR-342-3p  61-ucucacacagaaaucgcaccegu—83 FAKF-FRIK (RPM=100), @l 1 s, Fl
KB mo-miR-342 61 -ucucacacagaaaucgeaccegu—83 HMED 4% 24 %, & B hsa-miR-342-3p 7E1R 2 A
S pir-miR-342 60-ucucacacaganaucgeaccegu—82 [RIZHAURBRAEAS T e 205, e e 7E A Pkt

TR mml-miR-342 61-ucucacacagaaaucgcaccegu—_83 éﬂiﬂ@‘@ r:_[ m]‘%( ALL) N ?LH?{EEIW@ ( Breast tumor ) & I%
JIE (Kidney ) Fik /KP4 58 (RPM=1 000) ,

2 000t 943

1 600

1 200}

800

100 244 264267

228 209 208

AT B BB BB (Reads per million reads,RPM)

%
ANFEIZHZAFZR  (Different tissues and diseases)

1 hsa-miR-342-3p 7R EHAMESR P FHRIEKTE
Fig.1 Average expression level of hsa-miR-342-3p gene in different tissues and diseases
2.3 hsa-miR-342-3p $EEFEF 155 .55 1 1 950 NELEED , PO AR 5 IL133) 14 5
K miRNA 85 [H B 4fs 4 TargetScan | Pictar  BE[A, WNIA] 2 fios, BEJEDRME B0 2 FR.
FI PITA T hsa-miR-342-3p $IHE P , 25 543 5755

Targetscan Pictar

PITA

2 FEHEEMNAFEERZSE

Fig.2 Intersection of prediction target genes using different database
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Table 2 Target gene list

Fe GENBANK %35 LN B SEIE 7 44 R

1 NM_000945 protein phosphatase 3 (formerly 2B) , regulatory subunit B, alpha isoform PPP3R1

2 NM_001005609 ectodysplasin A eda

3 NM_001204 bone morphogenetic protein receptor, type II ( serine/threonine kinase ) bmpr2

4 NM_001429 EIA binding protein p300 EP300

5 NM_001546 inhibitor of DNA binding 4, dominant negative helix—loop—helix protein id4

6 NM_002442 musashi homolog 1 ( Drosophila) MSI1

7 NM_003339 ubiquitin—conjugating enzyme E2D 2 (UBC4/5 homolog, yeast) ube2d2

8 NM_006206 platelet—derived growth factor receptor, alpha polypeptide pdgfra

9 NM_006549 calcium/ calmodulin—dependent protein kinase kinase 2, beta camkk?2

10 NM_017519 AT rich interactive domain 1B (SWI1-like) ARID1B

11 NM_019106 septin 3 SEPT3

12 NM_033296 Mof4 family associated protein 1 Mrfapl

13 NM_173822 family with sequence similarity 126, member B FAM126B
14 NM_182398 ribosomal protein S6 kinase, 90kDa, polypeptide 5 RPS6KAS

24 MERFEINBEAR

fd ] Human—Bodymap /544 F- 55 , F #E L A
ZFRYNFRAESE Z M55 A , 43 AT A5 B 40 L DR ZE AR AN
[FZHEN AR S R AT . WK 3 FTR, SEPT3 FE A 1
FERK Ik ELZ5 R 52 AL b 2Rk, HL A i sy Rk ; MSTL
FEPR AERG (250 OPEL R RN SR L U Rk

Showing 14 of 14 genes found: &
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Fig.3 Specific expression of target genes in normal human tissues
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2.5 GO BE&EH DNA 254G Bt st & VAR F s YRS (P<

B Lk 14 ASHEFEN A Gene IDs 73 5l B 5T =
GO PRI HIIRE L, il 2 e 1) 8 4~ GO ARiE

0.005) ;14 N2 A AV d BIERE L,
BEFETHEAT MPRAGAT ERASKLT

B ERE I 14 M ER AT EA GO sy oife KAEm Y R > AU AR (P<0.005) , 25 R g3
FERGEE, KR R E w & THRAERKE s, IR 3 fik 4,
®3 WNEER(ES)GO HFHREDLLER (P<0.005)
Table 3 Result of GO molecular function of partial prediction target gene
GO 5 GO 11 HN OR P
0048407 Platelet—derived growth factor binding PDGFRA 8.80 0.000 0
0019838 Growth factor binding PDGFRA 530 0.000 4
0000166 Nucleotide binding RPS6KAS,PDGFRA ,UBE2D2,BMPR2 ,RAB43 ,MSI1 1.75 0.002 7
1901265 Nucleoside phosphate binding RPS6KAS5 ,PDGFRA,UBE2D2,BMPR2,RAB43 ,MSI 1.75 0.002 7
1901363 Heterocyclic compound binding RPS6KA5,EP300,PDGFRA,UBE2D2 ,BMPR2 , 1.21 0.002 7
ARIDIB, RAB43, MSI1
0097159 Organic cyclic compound binding RPS6KAS,EP300 ,PDGFRA,UBE2D2,BMPR2,ARIDIB,RAB43,MSI1 1.19 0.002 9
0036094 Small molecule binding RPS6KAS,PDGFRA, UBE2D2,BMPR2,RAB43 , MSI1 1.69 0.003 7
0004672 Protein kinase activity RPS6KAS5,PDGFRA ,BMPR2 2.71 0.004 6
x4 FNEER GO £WMF IS LKL R (P<0.005)
Table 4 Result of GO biological process of prediction target gene
GO = GO Wil NO (%) PAH WA B
0010604 Positive regulation of macromolecule 6(2.58) 0.001 6.77 EP300,PDGFRA ,BMPR2,PBX1,
metabolic process ARID1B, CAMKK2
0035295 Tube development 4(1.72) 0.001 17.57 EP300,PDGFRA ,BMPR2, PBX1
0030324 Lung development 3(1.29) 0.004 29.28 EP300,PDGFRA ,BMPR2
0030323 Respiratory tube development 3(1.29) 0.004 28.42 EP300,PDGFRA ,BMPR2
0060541 Respiratory system development 3(1.29) 0.004 26.84 EP300,PDGFRA ,BMPR2
2.6 REGEHEEST M5 TR, TUE R 27 D4 3 B O

15 GO MRy J MY Rt b, A © A7 A i %
Kb, XHEEN ARG i 14 AN SR T A W T o 4R
oMo AN 4 S5 R 1 22 MiE A R KEGG
H hsa-miR-342-3p FNFLREN AL 02 w4 T TGF -
beta {5 Sl (P =0.000) , 1] fE i i |- BMPRIT 32 {4

ST Kttt EP300 2 1 58 5 40 i R 159 G103 o 4%
PEAh, i B2 A T 40 R R sz 4R B AR R 245
(P=0.006) Dk K Hif 5 i 95 < 95 38 4 (P = 0.008) , 45
RIS,

x5 WMNIEERE KEGG #MEEESEIER(P<0.05)
Table 5 Result of pathway enrichment of prediction target gene using KEGG
KEGG %5 PH OR ps¥ e PN (ERERiT
04350 0.000 35.679 3 84 TGF-beta signaling pathway
04060 0.006 10.685 3 265 Cytokine—cytokine receptor interaction
05215 0.008 18.962 2 89 Prostate cancer
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IR TEENN ) IR N B R A LS, 251 % 40 R A O
3 3 T D4 M55 4 P T HIF1a L% DNA &5 5

miRNA TEVF 22 A 4 2 ok 5 v 4% o SR 5 4
N =0 2 — SR R4, FR I, miRNA 3%
IR SRR & B IAR T hsa-miR-
342-3p JR AT 2R A i BE AR <Y, HAE Z R A
PRI RIS PR AT RE R A T 2 A Y )
Ao RHMERAITE:, RG AT HEARIE R DI RE RIS
5 X TR AWFSY hsa-miR-342-3p %5 14
FERL A L

ARSCAZ LM 3) hsa-miR-342-3p AL Gt
A 14 A, W AR WL SCHR IR GE TESE A BAE . Ak
hsa-miR-342-3p 3k 50T 57 C 3R W H 78 LRI
P SHIAE R 23K . hsa-miR-342-3p L GO 13
B EEREARAERKEFIEE DNA 454 EH
PG PSS F I RE M PE T I R R T VB IRA
LN E Y LB, KEGG 7] X H— miRNA
WM T M (5 S s T A E T, A
WFE KEGG 3@ #5708 & i hsa-miR-342-3p $U LK 1)
R & | T TGF-B {5530 i A M H 1155 i %
DI RHTA B e i o BiRZE 4R hsa-miR-
342-3p MUFERKE LA E L F TR EHZEHEE
RGNS RO SN = i e ol = i . N
(BMRRIT) 1M %% 2 5 TCF-B {551 i, Il T
JiiF ID4 5 11 EP300 25 12 5 DNA i {18 52 Fn 4
JeL R R A B LA RR ik — 2 Bk, M
N k4 K H F-B ( Transforming growth factor-3,
TGF-B) 55 B AE IR IR 1) 0 k& L e R M I
JE iR A B AT A T b A i 3 A H Y
et HLARP TGF-B 15 53 i s 2 204k %
Ko IR BIFIE A AL R A R B 2
F B o B 5B & B hsa-miR-342-3p 31 [i]
TGF-B {5 5 18 B{ 24 W 1, 4278 hsa-miR-342-3p 1]
B L 4% TCF-B 5 5@ B M= 5 M &k K

AR R I miRNA |2 2 5 THREF S
R, B S A T S AR E A U
MO hsa-miR-342-3p A BEAE g g 0 ) PR
PR R 1 2 5 e e FE . Wang 858 1Y IF R 3R
] hsa-miR-342-3p i 32§ (/] DNA W1 JE Ak 5% 7% il
DNMT iy deb 24000 56 B 545 B o 98 A B i) 2B K 5 %
B Li SRS & B hsa-miR-342-3p 113 B 3k 1]
S ES S0 21 R A GRS MR 28 . Crippa
E ZEW1 5% /& B i 2 3K hsa-miR-342-3p 1] i & [& 1K
ID4 5 i 4 m AL B S L ) BRCAL 3Rk, 41
HFL R 2 . Ryan JL BF5E & BLAE EB( A0t

F BRCAL PpAAS (62 o R BRFE 48 m F A 1 T 5
F| i) hsa-miR-342-3p AR 1D4 K2435 Wil [ ) 2%
PIFEAE. A2 miRNA SZ g il 5L R TPS3 80 i
KA SR 5 R P VR Y. hsa-miR-342-3p HE AR
HIF1a Ffg 0 85 5 TPS3 fEE B DI EAE L,
I, hsa-miR-342-3p J& & # [a] ID4 £ H FF W [
HIFLa 1 TPS3 P AE (5 i B AE A iE — 2D 5256
UESE AR NS

i

4 45
S o A LA AT hsa-miR-342-3p AT T
RGHY AT, 454 iR hsa-miR-342-3p 7 2 Fh 4141
s Th ek , MU R 5 A FLAT ALV T FT R
ik A 2 A LA T 2 5 TGF-beta £ 38 B 74
5 LN 19 2l A 30 B o T A
hsa-miR-342-3p AT {545 ELWAJE BRI L IARE 4
ERAGUHDHRE 0 R s e oy 7 A B
HOBFFEI L. A5 3OO e BUASEING 14 AMBEEIE P,
MG LEE— SRR hsa-miR-342-3p SR AL
DF B TR0 MBI

S 3CHk

[ 1]BARTEL D P.MicroRNAs ; genomics , biogenesis , mechanism
and function[ J ].Cell,2004,116(2) :281-297.

[2]CHENG A M,BYROM M W ,SHELTON J, et al. Antisense
inhibition of human miRNAs and indications for an involve-
ment of miRNA in cell growth and apoptosis [ J ]. Nucleic
Acids Research, 2005, 33(4) . 1290-1297.

[3]ZHAO L, ZHANG Y.hsa-miR-342-3p affects hepatocellular
carcinoma cell proliferation via regulating NF-kB pathway
(1]
tions, 2015, 457(3) :370-377.

[4]LOWERY A J, MILLER N, DEVANEY A, et al. MicroR-

NA signatures predict oestrogen receptor, progesterone re-

Biochemical and Biophysical Research Communica-

ceptor and HER2/neu receptor status in breast cancer[ J].
Breast Cancer Research,2009,11(3) :R27.

[5]XIE X, LIU H, WANG M, et al.hsa-miR-342-3p targets
RAP2B to suppress proliferation and invasion of non-small
cell lung cancer cells[ J].Tumour Biology, 2015, 36(7) .
5031-5038.

[6]TAO K,YANG J,GUO Z,et al.Prognostic value of miR-221-
3p, hsa-miR-342-3p and miR-491-5p expression in colon
cancer [ J]. American Journal of Translational Research,
2014,6(4) :391-401.

[7]OULAS A, KARATHANASIS N, LOULOUPI A, et al. Pre-



55 439

Ly 5 5%, 2% - hsa-miR-342-3p A=W (5 B A 0 219

diction of miRNA targets[ J ].Methods in Molecular Biology,
2015, 1269:207-229.

[8]WEI S, XU H, KUANG Y. Systematic enrichment analysis
of microRNA expression profiling studies in endometriosis
[J]. Tranian Journal of Basic Medical Sciences, 2015, 18
(5) :423-432.

[9] FALCON S, GENTLEMAN R. Using GOstats to test gene
lists for GOterm association [ J ] . Bioinformatics, 2007, 23
(2):257-365.

[10]SZKLARCZYK D, FRANCESCHINI A, WYDER S, et al.
STRING v10: protein — protein interaction networks, inte-
grated over the tree of life[ J]. Nucleic Acids Research,
2015, 43( Database issue) ;: D447-D452.

[11]GENTLEMAN R C, CAREY V J, BATES D M, et al. Bio-
conductor ;open software development for computational biolo-
gy and bioinformatics[ J ].Genome Biology ,2004,5(10) ;: R80.

[12]GONG J,WU Y,ZHANG X, et al. Comprehensive analysis
of human small RNA sequencing data provides insights into
expression profiles and miRNA editing[ J ].RNA Biology,
2014,11(11) :1375-1385.

[13]LEWIS B P,BURGE C B,BARTEL D P. Conserved seed
pairing, often flanked by adenosines, indicates that thou-
sands of human genes are microRNA targets [ J ]. Cell,
2005,120( 1) :15-20.

[14]LU J, GETZ G, MISKA E A, et al. MicroRNA expression
profiles classify human cancers [ J].Nature,2005,435.834
-838.

[ 15] MEULMEESTER E, TEN DIJKE P.The dynamic roles of
TGF-B in cancer [ J].The Journal of Pathology,2011,223

(2):205-223.

[16]LYNAM-LENNON N,MAHER S G,REYNOLDS J V. The
roles of microRNA in cancer and apoptosis [ J ]. Biological
Reviews of the Cambridge Philosophical Society, 2009, 84
(1):55-71.

[ 17]TSUCHYIA S,0KUNO Y, TSUJIMOTO G. MicroRNA : bio-
genetic and functional mechanisms and involvements incell
differentiation and cancer [ J ]. Journal of Pharmacological
Sciences, 2006, 101(4) : 267-270.

[18]WANG H, WU J,MENG X, et al. Microrna-342 inhibits
colorectal cancer cell proliferation and invasion by directly
targeting DNA methyltransferase 1 [ J ]. Carcinogenesis,
2011, 32(7) :1033-1042.

[19] LI Xuri, CHU Huijun, LU Teng, et al. Mir-342-3p sup-
presses proliferation, migration and invasion by targeting
foxml in human cervical cancer[ J]. FEBS Letters, 2014,
588:3298-3307.

[20] CRIPPA E,LUSA L,CECCOL D E,et al. miR-342 regu-
lates BRCA1 expression through modulation of ID4 in
breast cancer[ J ].PLoS One, 2014, 9(1) :e87039.

[21]RYAN J L, JONES R J,KENNEY S C,et al.Epstein—Barr
virus-specific methylation of human genes in gastric cancer
cells [ J].Infectious Agents and Cancer, 2010, 5.27.

[22]NAVARRO F,LIEBERMAN J.miR-34 and p53: New in-
sights into a complex functional relationship [ J]. PLoS
One, 2015,10(7) :e0132767.

[23]LEE K H,LEE J K,CHOI D W et al. Postoperative prog-
nosis prediction of pancreatic cancer with seven microRNAs

[J].Pancreas, 2015, 44(5) .764-772.



