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 E.ASAEYEEF T ETN hsa-miR-192-3p Wy B X L &L 7T 2 ik, & £ 3T miRbase 7 %4 3036 & 2t hsa-
miR-192-3p B3 3L JF 7] K JF 7] 4 & 4 A 18] 9 4R < Pk #E 4T 4047, B 8 3 miRGator v3.0 7 & % 3% & & % hsa-miR-192-3p & & />
BB P RkEFETEFIN; HE K, M TargetScan 7 miRanda 7& % % 3% & F M hsa-miR-192-3p ¥ £ H ;& &, ¥ F 0 &
BMEAN B ENREEXEA DAVID EE BB EHTHEEEL N FE SR AR T ENN., % F£ %W hsa-miR-192-3p
EANFR BEEEN P EESERT M  hsamiR-1923p £ F 7 G FERE TN &2 B WREFREAFEER
7 5 3 1 A B TR R T A Ee B B 190 A T i &£ AT A I hsa-miR-192-3p ¥ B B KA 4R L 4
M R BAERE ISAEEA L (p<0.05), 52 550446 CIPHERE SR THELEEAERE T Mo TU#
(p<0.05) , R4 RBEFZH RNARAFE I Bar T RFZHE AL XEELANT SETHHEEIH BEAFTE 18 EY
WA (p<0.05); FHMELHELBEFTETHAERE 5 EARETHAKL P (p<0.05), #H %454 hsa-miR-192-3p T Ml &y ¥ L
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Prediction of hsa-miR-192-3p target gene and bioinformatics analysis

LIU Chaoqun,ZHANG Xinsheng, ZHANG Yue "~
(Department of Labor Hygiene and Environmental Hygiene , School of Public Health, Shenyang Medical College, Shenyang 110034, China )

Abstract ; This paper predicts the target genes and potential functions of hsa-miR-192-3p by bioinformatics methods.
Firstly, the amino acid sequence of hsa-miR-192-3p and the conservation of the sequence between species were
analyzed by the miRbase online database, and the expression abundance of hsa-miR-192-3p in tissues and organs
was obtained through the miRGator v3.0 online database. The target genes of hsa-miR-192-3p were then predicted
by TargetScan and miRanda online database. Finally, the predicted target gene set was subjected to functional
enrichment analysis and signal transduction pathway enrichment analysis using the DAVID online database. Results
show that hsa-miR-192-3p was highly conserved in humans, mice, macaques, and other organisms, and it was
highly expressed in gastrointestinal tract, kidney, hepatobiliary system, stem cells, nasal, spleen, and thymus. A
total of 190 target genes were predicted by the two target gene prediction softwares. Functional enrichment analysis
revealed that the hsa-miR-192-3p target genes were enriched in 15 cellular components (p <0.05) such as
cytoplasm, nucleus, plasma membrane, and Golgi apparatus, involved in protein binding, GTPase activity, zinc
ion transmembrane transporter activity, and other 7 molecular functions (p<0.05), and related to eighteen
biological processes(p<0.05) including metal ion transport, transcriptional positive control of RNA polymerase 11

promoter, gene expression regulation, calcium transmembrane transport, embryonic development and so on. The
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predicted target gene set was significantly enriched in cancer and in prolactin signaling pathways(p<0.05). It can

be concluded that the target gene set predicted by hsa-miR-192-3p is enriched in multiple biological processes and

is closely related to tumors. Bioinformatics prediction lays a certain theoretical foundation for future research and

provides experimental directions for subsequent experimental verification.

Keywords : Hsa-miR-192-3p; Signal transduction pathway; Functional enrichment analysis; Cancer
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Table 1 Mature sequence of hsa-miR-192-3p in different species
D miRNA PRSP FP51
MIMATO0004543 hsa-miR-192-3p CUGCCAAUUCCAUAGGUCACAG

MIMATO0007017

oan-miR-192-3p

MIMATO0017012 mmu-miR-192-3p
MIMATO0017147 rmo-miR-192-3p
MIMATO0026835 mml-miR-192-3p
MIMATO0036025 chi-miR-192-3p

CUGCCAAUUCCAUAGGUCACAG
CUGCCAAUUCCAUAGGUCACAG
CUGCCAGUUCCAUAGGUCACAG
UGCCAAUUCCAUAGGUCACAG
CUGCCAAUUCCAUAGGUCACAGG
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Fig.1 Expression abundance of hsa-miR-192-3p in organs
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Table 2 Functional enrichment analysis of target genes of hsa-miR-192-3p

GO 5 Term B A PE
GOTERM_BP_DIRECT
G0 ;0006829 zine 1I ion transport 3 3.0x107?
G0 ;0007420 brain development 8 4.3x1073
G0:0006351 metal ion binding 34 4.9x1073
G0 .:0045944 positive regulation of transcription from RNA polymerase II promoter 20 8.6x1073
G0 ;0040029 regulation of gene expression, epigenetic 3 9.5%1073
G0:0000122 negative regulation of transcription from RNA polymerase II promoter 16 101072
G0.0001701 in utero embryonic development 7 1.5x1072
G0 ;0008360 regulation of cell shape 6 1.7x1072
G0:0006357 regulation of transcription from RNA polymerase 11 promoter 11 2.0x1072
G0.0045893 positive regulation of transcription, DNA-templated 12 2.2x1072
GOTERM_CC_DIRECT
G0:0031526 brush border membrane 5 1.7x1073
G0 0005634 nucleus 73 3.2x1073
G0:0055037 recycling endosome 6 5.1x1073
G0:0015629 actin cytoskeleton 8 6.6x1073
G0:0005886 plasma membrane 56 1.2x1072
G0:0005737 cytoplasm 68 1.2x1072
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Table 3 Signal pathway enrichment analysis of target genes of hsa-miR-192-3p

D Term FEHH A P{H
hsa05206 MicroRNAs in cancer 7 2.6x1072
hsa04917 Prolactin signaling pathway 4 3.6x1072

ASHIFGE TR0 A B A 2% [ G — 2% sk R e A
3 iF ® B, hsa-miR-192-3p A9 353 L i [H] 2 4 78 Jilf it A 7L

AR P L2 9E £ W], miRNA 5 Z R RE A
K HHIE miRNA AT Rl 21 [ 98 55 PR sl 1 2k PR iy
YERT ., BRI, i 1) FH 7R 250000 2 T30 miRNA 145
IHEEEIR | FEMAFFE miRNA 14 H) 2 S g, Xl TR
PRI U HSR T B2 B 5T A SR {E

AHEFE Y, P A B 2 50 Y hsa-miR-192-3p
B PRI OSSR 5 3 190 A, He s AiE {7 5380 % 1 58
KA BCL2L11, CRK . CCND2 . IGF2BP1  ITGB3 .
ZEB2, —YEWF5Y B 4 K W] hsa-miR-192 5 B
AR, AL HE LR e R
i S R RN S e A s A

JR 8 3 i v, HL ) — 20 B LR S T i,
A8 A7 AL A SRS R CCND2, i CCND2 1E
FEREYS P S EE R, LR AL E T, B
AR UER CCND2 LA %, JE 7 i
FIEH L 2 ) 22 7 Rk BRI 9 4, Hih—
A3 R EE R conp2'™ ) B A A K R I8 TE W
BCL2L11 530 M g A i HL A AH DG ZEB2 5 &
B, H R, HI% I SEE A &, Matsumoto R Al
Tsuda M 2 N AYBIFSE % B CRK ] 5 | 5 10 4 g e
[ &1, CRK 7T R 2 % I g 1) — A %800y 7 8
R X T TR i A M RS R L R g R W
miR-126/CRK %l () 2 18 ] GE A2 oF A 18 98 04 % v ok



266 4 #H A

& % %16 A

J& ,miR-126 F1 CRK Hk-& 23k il o B 1018 o (8
M A R o s w1 Elmansuri AR
Tanino MA %6 ATE A fifE2H 21 P LR 3] CRK 1Yt B
Fik JFHSRRBUS REME . Baudry D HHHE
I Faussillon M %5 AR E] CCND2 75 15HE 40 o v
Sk BT

IS e TRAZ ﬁEﬂH‘3%3JL¥§3éEﬁﬂ§;¥|l%Kﬂzji

WFFEXF has-miR-192-3p #E47 49015 BT H ok pY #E

[ PROLACTIN SIGNALING PATHWAY |

PI3K-Akt
signaling pathway

L, ULBA has-miR-192-3p R 7T BB S A 3¢, IFi8
i 0k S BE RITEARE 1) & A K e ol B DGR HT, o5
IR EE A A5 3 BIE- 5 R A G 4 R PRI AR AT g
FESENG R B CHAE T, A I 52 TN £ P 4% 3 %
AR R DR A A AR G 1) B VT 3k 2 R TR
A BE SRR 1 R A R A O, BRI RE DL AE i A
SEATEAE (AARBIGE A DAUG W58 9 RE AL 4R AL T 2%
ey

e > fumn R} {iaga e k[ | ll—waﬂﬂﬂﬁi————*%*ll+m
(o 1505 | (ks | —»@Wmepmww
MAPK sinaling =
iy )] R — g
O_'I_Q:EF -------- * Pulfeation
o (o]
is
/ Negtive feedback m
[PrL | TAK2 »{STAT »O—>
| | ek STAT DNA [Ra |~
s)gmhr@ |
pathway |
Rl )
P
(Marunary epithelial cells) DNA
[Raxkl | Rak |——————————————— NF-«B ?O—’@ —» Proliferation
[
M
Sectetion into the .
olar e, 4 Milk protens ]
« - ——
(Corpus lutewn)
Gk,
_ /
{Corpus lutewn) / o @_ .
1 SR R )
E—» HR —————————————— »{p450c1 (Tammlymlﬂth e
&tmge:t\l:i@ukg macrophages, fbrcblas
WAt )i
i m-’,::’;;’;“:,s
(Tuberoinfundibular newrons) M (Tuberoinfundibulay newrons)
_____ Tymsinc -TH ik
I Dopamuw LDopa m—— - et
{Pancreatic f-cells)
(Pancreatic fB-cells) _ Gm
-
@
»O0———— >0 ——% Proliferati
Glucose-6-P ,/ ATP @] oo
T | Dt~
- L
oI9S
(c) Kanehisa Lahoratories
2 hsa-miR-192-3p K EERS S5#IAERESERE

Fig.2 Target genes of hsa-miR-192-3p articipated in prolactin signal pathway
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Fig.3 Predicted target genes of hsa-miR-192-3p articipated in cancer signal pathway
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