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& OEL A A 1E B ¥ A miR-10a-5p B9 88 38 B FEAT FM KA % 24T, 7 miR-10a-5p #2835 B 49 52 5 36 58 J 8 5 L 4] 48 (L 38
gk, # 3t miRBase ZK B 24T A LK R, /N R % 4 A 89 miR-10a-5p 895 JE JF 71 4R AE; 1 F #£ & 33 B Targetscan7. 1,
miRDB, mirDIP #7 DIANA TOOLS £ il miR-10a-5p #y £  H , 3 Fl Venny 2.1 &4 F B MW &, F#& % T B DAVID * %
£ 5 3L H # 4T GO 3 8t E B A KEGG pathway 247, 45 %% ¥ miR-10a-5p & 24 7 7 £ A W A Bl & 4R . A3 0 79 A2t
HESFHH LEEZWREEREL REXFRRESE A RETETHRRET, B ALK TEEYFRE, PR cAMP 5
R, TNF 5@ # K AMPK 15 58 # . miR-10a-5p B FALELXASE T AR E I MAFLET SN TH, AHAEKK
FARIELR, At — P RRET £,

KHR :miR-10a-5p; A FH T ; & 5 &%
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Target gene prediction and bioinformatic analysis of has-miR-10a-5p

CHEN Hongru, CHEN Cong, ZENG Huaicai *
( Department of Preventive Medicine , School of Public Health, University of South China, Hengyang 421001, Hunan, China)

Abstract ; To provide theoretical basis for its experimental verification and regulation study, the target genes of miR-
10a-5p were predicted and analyzed. The base sequence characteristics of miR-10a-5p of human, rat, mouse, and
other animals were obtained and analyzed by miRBase database. The target genes of miR-10a-5p were predicted
using the online databases Targetscan7.1, miRDB, mirDIP, and DIANA TOOLS, and the intersection of Wayne
maps was drawn using Venny 2.1. The GO function annotation and KEGG pathway analysis were performed on the
intersection target genes using the online tool DAVID. The base sequence characteristics of miR-10a-5p of human,
rat, mouse, and other species were obtained and analyzed by miRBase. Results show that the mature sequence of
miR-10a-5p was highly conservative among different species. There were 79 target genes enriched in molecular
function such as chromatin binding and transcription factor activity. These target genes were also involved in the
biological development process of liver development and adipose tissue development, and they were mainly located
in cellular signaling including cAMP pathway, TNF pathway, and AMPK pathway. In conclusion, the miR-10a-5p
is involved in many parts of biological process and pathological process, especially the development process and
carcinogenesis, which provides a biological basis for further research.

Keywords : miR-10a-5p; Target genes prediction; Bioinformatics
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Ao HE
2RI, AFFE ARG B 7k
I miR-10a-5p AYHIIEER X HAE L R AR & 64T 1))
RETERE (Gene Ontology, GO ) FI5E 53 % & 4 43
(Kyoto Encyclopedia of Genes and Genome Pathway,
KEGG Pathway ) , A J5Z2%F miR-10a-5p A9 H0 3 R %
E e AW S RERT T S (I B S SRt ALE B

RS T ik

1.1 miR-10a-5p WEEXEYZEER

T miR-10 FER 505, R EAE 0k 17 KR 22
bp (07 B, HLARFE A7 £ 7E chrl7.48 579 838-
48 579 9474k, T AE[E PN AMIF 5T FE B G a0 3
RIAHE.AE H , has-miR-10a-5p 1 A J8 Hk K 1€ £ F ik
TR KA R R AR HAETHESE miR-10a-
Sp 5 FivIe 10 ] 0 2 J 1 A S ) SRR R 22 | BT L X
miR-10a-5p 1 THILIE RIAHOCA P15 E
PRE miR-10a-5p YIFe FAEH o0 0B, AHER T 5
KI0E, AR5 8

OIS IS

Xof F R DR AR O 1 B AT

ifi F 75 26 T. 2. miRbase ( http ://www. mirbase.

org/ ) $& miR-10a-5p M e (O E A 0% 357 51
AR B BT S, IR clustalx 2.1 FF 43
GIRY/EE 7SS do
1.2 miR-10a-5p $EE E KT 43 47

i F§ Pubmed ( http ://www. ncbi. nlm. nih. gov/

targetscan. org/vert _

pubmed/ ) £ 2 A SCERHE miR-10a-5p $EHE K 1Y
Mk {5 B, Kk H Targetscan7. 1 ( http://www.
71/) . miRDB ( http://www.
http ://mirdb. org/) . mirDIP ( hitp://ophid. utoronto.

ca/mirDIP/index _ confirm. jsp ) Fl DIANA TOOLS
(http ://diana. imis. athena-innovation. gr/DianaTools/
index.php )4 /78 £ 48 P 00 T HL B0 miR-10a-
5p WEBRFEA | IFH Venny 2.1 (http://bioinfogp. cnb.
csic.es/tools/venny/index. html ) 2 1] 4 /> K 4 J i
INEEHE DR ) 5 LR O S T IR 2203 #
1.3 miR-10a-5p $8BEEH GO I FE K KEGG

EESW

fii H 78 & T. 5. DAVID ( http://david. abcc.

nciferf.gov/ ) ¥ AZHEFEFL R HE 1T Gene Ontology T fiE
WA (GO 4rHT) , 441 53 ( cellular component,
CC) ./ FI1HE (molecular function, MF) | A= #2713
#£ (biological process,BP) , FH# JLff /A ki 5, LA P
<0.05 gl 3 1 B, 75 2 B oA i3t =OCHT 10 4
GO TERB T o

FH DAVID $4f )% h KEGG Pathway S04 %32 8
PSR IN BEA T (55 il e SR 0B, B G 18 AT 10
B

2 ERLE 5T

2.1 miR-10a-5p 87 SR FIES

{5 F miRBase 4 2K & miR-10a-5p B AT
1], miR-10a-5p ZEELHIHY 31 AP AR AEAE VT 51,
FFEAF R EHE 2T 28 7 N (hsa) /NER (mmu ) (K ER
(rno) BEE 1t (dre) %5 15 MR B REVF I (WK 1) .
FIH clustalx 2.1 84 S PH RSP HEEA T 08T, 45
FI miR-10a-5p TEAHIFP 2 [0 HA 5 B AR SFYE R AL
¥ ) A “ uacccuguagaucegaauuugug” ( WLFE 1)

£1 AEYF miR-10a-5p B3 F 5

Table 1 Mature sequence of miR-10a-5p in different species

527185 Yol HZFK Bl 751
MIMATO0000253 A hsa-miR-10a-5p 22-uacccuguagauccgaauuugug-44
MIMATO0000648 N mmu-miR-10a-5p 22-uacccuguagauccgaauuugug-44
MIMATO0000782 [CEA rno-miR-10a-5p 22-uacccuguagauccgaauuugug-44
MIMAT0001267 PEL R dre-miR-10a-5p 18-uacccuguagauccgaauuugu-39
MIMATO004089 RAASE R R mdo-miR-10a-5p 15-uacccuguagauccgaauuugug-37
MIMATO0006161 Bt mml-miR-10a-5p 22-uacccuguagauccgaauuugug-44
MIMATO0007122 L g oan-miR-10a-5p 28-uacccuguagauccgaauuugu-49
MIMATO0007731 X gga-miR-10a-5p 08-uacccuguagauccgaauuugu-29
MIMATO0009466 XEf bfl-miR-10a-5p 08-uacccuguagauccgaauuugug-30
MIMAT0011223 FLIA R sme-miR-10a-5p 21-aacccuguagauccgaguuagau-43
MIMAT0013884 Ligia ssc-miR-10a-5p 9-uacccuguagauccgaauuugu-30
MIMAT0018618 T e 4 tgu-miR-10a-5p 28-uacccuguagaaccgaauuugu-49
MIMATO0000253 AIRLIRER 2% egr-miR-10a-5p 01-cacccuguagaccegaguuuga-22
MIMATO0000253 Biaatin aca-miR-10a-5p 06-uacccuguagauccgaauuugug-28
MIMAT0000253 TR B cgr-miR-10a-5p 10-uacccuguagaucegaauuugu-31
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MIMATOOOS9S466
MIMATOO21717
MIMATOOO6161
MIMATOOO04089
MIMATOOOO782
MIMATOOOOG48
MIMATOOOO0253
MIMATOO23735S
MIMATOOl13884
MIMATOOO7731
MIMATOOO7122
MIMATOOl8618
MIMATOOO1267
MIMATOO20236
MIMATOO11223

2.2 miR-10a-5p B EFE N & R

Pubmed £ 2 SCHR R W], miR-10a-5p #7574 5%
JE AR N 2 5 T 2R i & A K T
5 (W3 2), P& TargetScan , miRDB  mirDIP FI

AE4#F miR-10a-5p B 5 51

Fig.1 Mature sequence of miR-10a-5p in different species

paocacacacca

DIANA TOOLS 4 ™TEZRE s 14 7l %) #0566 R AN B0 o

2 miR-10a-5p FEMNEEES 5 A LERK

Table 2 miR-10a-5p target genes involved in human disease

A 341,233,660 i1 472, FH Venny 2.1 X} [ iR %5
221 =5 T P A £ A5 31 79 4 T A 35 R A i 4
(W3R 3), ENRS IR SRS (LK 2) .

miR-10a-5p £k HE HUEEIR B 3Rk ELTR AW R

The BDNFUBI A INCEL 1 5 200 B3 AR A2 5 4 ] S0 A

REAG PTEN'™ 7} JIE ¥ b e A N A, 5 S R T

T TFAP2CU AR N R PSSR AN RS AR it 241

Tt MAPKSIP11°] A% 9 T AN TR (258

REAIR SKA1L Th 5 4 g AN R RS AR 7R

WA TBX5'8 755 FEME ST 58 ] %l AP A0 L PR 0 A

%3 miR-10a-5p FAEMNMEFRHIESE
Table 3 Target gene data sets regulated by miR-10a-5p
5 B 5 HUEEH 75 HUEEH 75 HUEEA haes HUEEA

1 BDNF 17 USP46 33 KLF11 49 RAP2A 65 TBXS5
2 CRLF3 18 RPRDI1A 34 GALNT1 50 1GDCC4 66 CSRNP3
3 TFAP2C 19 SDC1 35 GOLGA3 51 HAS3 67 BBX
4 HOXA3 20 KCNA6 36 MAP3K7 52 CECR6 68 FAM196A
5 FIGN 21 CADM2 37 UBE21 53 ZNF367 69 PRRT3
6 DAZAP1 22 FLRT2 38 TMEM183A 54 PRKAA2 70 MDGA2
7 NR6A1 23 LIX1L 39 XRN1 55 H3F3B 71 JARID2
8 KLHI29 24 RORA 40 GABRB2 56 BAZ1B 72 NR4A3
9 NCOR2 25 CYTH1 41 PIK3CA 57 FNBP1L 73 DOCK11
10 ELOVL2 26 SMTNL2 42 ZMYND11 58 PAPDS 74 RNF165
11 TRIM2 27 SHANK3 43 ATF2 59 NCOA6 75 NONO
12 CTDSPL 28 CDK6 44 SPAGY 60 ARHGEF12 76 CSMD1
13 EPHAS 29 EBF2 45 TMEM170B 61 BACH2 77 MAPRE1
14 ELAVL2 30 CREBI1 46 CNOT6 62 CADM1 78 RB1CC1
15 KLHDC10 31 PDE4A 47 CCDC88A 63 TMEM132B 79 CEP350
16 GTF2HI 32 IFFO2 48 TIAM1 64 ITSN1
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miRDB DIANA TOOLS

Targetscan

B2 miR-10a-5p AT EEEE 45
Fig.2 Predicted number of target genes of miR-10a-5p

2.3 miR-10a-5p FNEERE K GO TheeiERE RNA A0 15 2 sk i i RNA RA 8IS 30
4 B R R TGN B () 79 AFRIER BEAT  FRE S IE TS DNA BN S 10 M EY T R
GO 7M1, KB miR-10a-5p R E 2 & £ T (P<0.05, LK 4); BEEETYORL S kG
[ 2 f 20 M TRDRG R AR AR IR MRS RNA RAMHILL G E 1175 8 50 DNA 25
S5 W)55 10 S AMIZH 4 (P<0.05, WWIE1 3) s 25 & RNA FRAMIEE 5 K73 1 FC A0 19 )5 9] Ry 57
JFRERE BE Wi AU E Mg T o M DNA 25655 9 T IIBE( P<0.05, LB 5) .

Cell component
Nucleoplasm
Synapse
Nucleus
Cell-cell adherens junction
Cytoplasm
Nuclear matrix
Cytosol
Neuron projection
Histone methyltransferase complex
Cytoplasmic, membrane-bounded vesicle

1 2 3 4 5
-Logl0(p-value)

3 miR-10a-5p $BEFEHHHE S GO ThEE 47
Fig.3 GO function analysis of cell components of miR-10a-5p target gene

O

Biological process
Transcription initiation from RNA polymerase II promoter

Positive regulation of transcription from RNA polymerase II promoter
Negative regulation of neuron apoptotic process

Negative regulation of transcription from RNA polymerase II promoter
Liver development

Axon guidance

Transcription, DNA-templated

Adipose tissue development

Transcription from RNA polymerase II promoter

Positive regulation of apoptotic process

1 2 3 4
-LoglO(p-value)
4 miR-10a-5p SBEF LY FILRH GO NEED T

Fig.4 GO function analysis of the biological process of miR-10a-5p target gene

[
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Molecular function
Chromatin binding
RNA polymerase II distal enhancer sequence-specific DNA binding
RNA polymerase II regulatory region sequence-specific DNA binding
transcriptional activator activity, RNA polymerase II core promoter proximal region sequence-specific binding
Rho guanyl-nucleotide exchange factor activity
Sequence-specific DNA binding
Transcription factor activity, sequence-specific DNA binding

RNA polymerase II transcription factor activity, ligand-activated sequence-specific DNA binding

guanyl-nucleotide exchange factor activity

0 2 4 6
-Log10(p-value)

B 5 miR-10a-5p $BEF 53 FIhEER GO TheEa iR

Fig.5 GO function analysis of molecular function of miR-10a-5p target gene

2.4 miR-10a-5p T EFE K KEGG i 853 1

FIH DAVID %4 4% & ' 9 T. 2 Functional
Annotation X ¥ R 42 & 1647 A W [ 4R o i,
H 79 AL A MG R A am i, DA St
4 755, &K P miR-10a-5p FOHRIE A LE cAMP {5
S8 TNF {5 538 I & AMPK {5 5@ i h B & =
(L 6) .,

KEGG pathway
Circadian rhythm
cAMP sinaling pathway
Viral carcinogenesis
TNF signaling pathway
AMPK signaling pathway
Cocaine addiction
Hepatitis B
Alcoholism
RNA degradation
Proteoglycans in cancer |

0 1 2
-Log10(p-value)

6 miR-10a-5p $8EF KEGG BB ES N
Fig.6 KEGG pathway enrichment analysis of
predicted target of miR-10a-5p

3 0w

AR, 5 miRNA G N2 2 B 5T 1 44
M2, HORBZMIEE 2P, miRNA BEA2 3 i 14
P T R IR DR 9 2R 35 DN T & PR T g AR Y
AARTE BN, AN AR S Ak BB A0 R T DL R R
Y IR R A R RS HRNY LLGA
J7 WG AT A EEAE A, Wi (E B AR
miRNA FEEEPH (9 T S50 55 b & 45 T R BAEH A&
AFF 5 7000 B0 3 PR T T 0O AR T O R R R
miRNA K P 5000 45 14 347, % 1 31 miRNA 55
FER GG AL T IR SF 7 S PEEL , miRNA 5
mRNA WU 45 G (18 TR M 46 TR 2% ofe F ) 48 5 [A]
FLA 1 R e P RIAT AR P P 2% o) ey 30 5 R B
B R VR R IE AR A | DRI B2 A R 0 G 6 ) 4
A HARI RN,

ARG A 2 S 79 4> miR-10a-5p AR
LD, S DA 20 0 ) 45 A AL 4 b B G £ 5
ShEA B SEIRPEBO RNA B A HG 1 im0 1 %
GIFESEPE DNA 258 e FIihe It B E LT
JFRER R el 48U E A T i a4 55 4=
Wit Fe s B BT cAMP (5558 % TNF {5538
%} AMPK 15 53 %, KEWFF LI, miR-10a-5p
FE YN 5 AN A3 A e R R 2 A R P A
FH A RFIE 4 BR, BT 2506 BRRE (AD) HRiE M RE - B
f TAU J B7 S (191 2290 miR-10a-5p (9 TF5 "),
HED miR-10a-5p AE 5 i 48 0 K 26 ik 1) 5 s 07
5T 0 2 W 3 B8 48 v miR-10a-5p 19 T 984 B F
TBXS & A ST S RE ", ke 21400 1 45 Fh 42 M 4
JL PR = AR A

K W], miR-10a-5p 7E 2 Fi W% 1 fifoeg o
SRk, W0, miR-10a-5p 167 FE A1 R S
MR P R A SR, — Se g & B
miR-10a-5p 7FZFPw 4 i IR 58 , anInas e B 4l
JggE 7 AR, — S ST IE SE miR-10a-5p i i
] A I DR o o e 240 ) 1 G RN e i
FAEH, #1240 miR-10a-5p AJ 3@ L #06) MAPKSIP1 (1)
Tk IE MR B RS AR AN M T A At P
R A% E T miRNA Fikf SRR ( -
PEFIFIE) | I miR-10a-5p A K 8% 8 7] L% &4
Sk IR B L2 RS T 4 A W
FRIT IR A PR AE SRR

4zt B

AT R AW A5 B 2% 05 %) miR-10a-5p 1Y
GO IRE S S0 M F Pathway 18 6 & 520 BT 25 £k 9
T R G, 455 R miR-10a-5p ZEA KA H
S Jiged Je e R T #R v VR AN 8 200, HASE 9%
Z5REIA XS miR-10a-5p P84 4E F B WF 5 4 18
AU A YE B A= Ir A A S, X ey
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