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Bioinformatics analysis of target gene prediction and related signaling
pathways of hsa-miR-210-5p
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Abstract; To provide a theoretical mechanism for investigating the regulation mechanism and biological function of
miR-210-5p, the sequence of miR-210-5p was analyzed by bioinformatics method to predict its target genes. The
target genes set were drawn by Veney2.1.0, and used for protein interaction, Gene Ontology ( GO) functional
annotation analysis, and Kyoto Encyclopedia of Genes and Genomes( KEGG) pathway analysis. It was found that
the mature sequence of miR-210-5p was highly conservative among various species. Protein interaction analysis
showed that the interaction was more complex between the proteins encoded by the predicted miR-210-5p target
genes, and those encoded by the target genes CDK8, MEDI18, and MEDI13 played significant roles in the
interaction network. GO analysis demonstrated that miR-210-5p target genes might be involved in biological process
such as cellular components, molecular function, and biological process. The KEGG pathway analysis showed that
miR-210-5p target genes were mainly enriched in MAPK, VEGF, cancer, and thyroid hormone signaling pathway.
The target genes of miR-210-5p were involved in many essential biological processes, which provides clues for
future research.
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Table 1 miR-210-5p target genes involved in parts of human diseases
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Note : The target genes was were obtained by mouse model test and have not been verified by human test.
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Table 2 Mature base sequences of miR-210-5p of various species

WIEFF 5 Yyl FR WIS (5" —3) KR/ A
MIMATO0026475 A hsa-miR-210-5p 28-agcccecugeccacegeacacug—49 22
MIMATO0017052 JINER mmu-miR-210-5p 28-agccacugeccacegeacacug—49 22
MIMATO0017156 R R rmo-miR-210-5p 28—agccacugeccacageacacug—49 22
MIMATO0026846 b9/ mml-miR-210-5p 28-agccccugeecacegeacacug—49 22
MIMATO0026941 YRER YA mdo-miR-210-5p 14-agccacugacuaacgcacauug—35 22
MIMATO0023848 e cgr-miR-210-5p 11-agccacugeccacegeacacug—32 22
MIMATO0003392 BT £ dre-miR-210-5p 8—agccacugacuaacgcacauug—29 22
MIMATO0020816 SR dme-miR-210-5p 16—agcugeuggecacugeacaagau—38 23
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Fig.1 Prediction of the number of target genes for miR-210-5p
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Fig.2 Adjacency coding protein number histogram of interaction networks
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Fig.3 Protein-protein interaction network of the target genes of miR-210-5p

%* 3 miR-210-5p EBEFE T &R GO hEE TR

Table 3 GO functional annotation for intersection of miR-210-5p target genes

GO ID Term P-value Number Genes

Cellular Component

UDT16, RAB3B, PLA2GAF, OSBP,
600005737 cytoplasm 0.028 12 DCAF7, ARHGAP35, STK35,
POU2F2, MFAP3L, SRF, BICD2, AKT3

G0.:0048786 presynaptic active zone 0.034 2 RIMS4, RIMS3
Molecular Function
G0:0005525 GTP binding 0.010 4 NUDT16, RASL11B,AB3B, ARHGAP35
Biological Process
G0:2000300 regulation of synaptic vesicle exocytosis 0.012 2 RIMS4, RIMS3
G0.:0007264 small GTPase mediated signal transduction 0.034 3 RASL11B, RAB3B, ARHGAP35
GO.0048791 Calciumion regulated‘exocytnsw 0.045 5 RIMSA, RIMS3
of neurotransmitter
G0.:0042391 regulation of membrane potential 0.086 2 RIMS4, RIMS3
GO:2000300-regulation of synaptic vesicle exocytosis -
GO0:0048791~calcium ion-regulated exocytosis of neurotransmitter -
GO:0048786~presynaptic active zone
PValue
0.08
G0:0042391~regulation of membrane potential 882
0.02
GO:0007264~small G1'Pase mediated signal transduction -
GO:0005737~Cytoplasm _
GO:0005525~GTP binding !
0 2:5 5.0 7.5 10.0 12.5

Gene count
4 miR-210-5p MERF T GO hEEER

Fig.4 GO functional annotation for intersection of miR-210-5p target gene
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FEHNES T KEGG Pathway 4347, LAY A 2 A

R FFEH (P < 0.05) , 7] 15 miR-210-5p 11§ 3 (]
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% AT B R RS S (R 4)
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F 4 miR-210-5p $BEFE £ KEGG Pathway 247
Table 4 KEGG pathway analysis for intersection of miR-210-5p target genes

KEGG-ID Term P-value Number Genes

hsa04611 Platelet activation 0.005 3 PLA2GAF, ARHGAP35, AKT3
hsa04010 MAPK signaling pathway 0.018 3 PLA2GAF, SRF, AKT3
hsa04370 VEGF signaling pathway 0.052 2 PLA2GAF, AKT3
hsa04664 Fc epsilon RI signaling pathway 0.058 2 PLA2GAF, AKT3
hsa05231 Choline metabolism in cancer 0.085 2 PLA2GAF, AKT3
hsa04919 Thyroid hormone signaling pathway 0.096 2 MEDI13L, AKT3

Hsa05231:Choline metabolism in cancer |-

Hsa04919:Thyroid hormone signaling pathway|-

Hsa04664:Fc epsilon RI signaling pathway |-

Hsa04611:Platelet activation |-

Hsa04370:VEGF signaling pathway |-

Hsa04010:MAPK signaling pathway |

(=]

PValue

0.075
0.050
0.025

—_—
[N
w

Gene count

E 5 miR-210-5p $EEF 32 &/ KEGG Pathway 5347
Fig.5 KEGG pathway analysis for intersection of miR-210-5p target genes
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AR (L2 5), miR-210-5p F T X3 5 TNS1 FiI
STC1 R H ) 3°UTR 5¢ 4= VU fig 7] L34 38 miR-210-5p
X} TNS1 1 STC1 FEF A UTBRACR , 50T miR-210-5p

5 TNS1 Fl STC1 H H Y iy 5 S PR A 98 miR-210-5p
Xt TNS1 FI STC1 F PR B 4 095998 18 4% Ao ML 45 50
HTRYT R BA & X,

£ 5 TNS1 %0 STC1 #E 3'UTR &4 miR-210-5p BIfL 5
Table 5 3’UTR sequences of TNS1 and STC1 targeted by miR-210-5p

3’UTR binding sites Pairing with the target gene Site type
Position 1923-1929 of TNSI 3' UTR 5'...UACUUUUCAGCAAGCCAGGGGCC... 7mer-m8
Hsa-miR-210-5p 3'  GUCACACGCCACCCGUCCCCGA
Position 2136-2143 of TNSI 3' UTR 5'...GCAGAAGGUGGAGAGCAGGGGCA... 8mer
Hsa-miR-210-5p 3'GUCACACGCCACCC------- GUCCCCGA
Position 3474-3480 of TNSI 3' UTR 5'..UUGUGUGAAAGCAGGAGGGGCAG... Tmer-Al
Hsa-miR-210-5p 3' GUCACACGCCACCcCGUCCcCcCGA
Position 3568-3574 of TNSI 3' UTR 5'...UCUGAUGAGCCUGUGCAG|C|%T(|§(|JU... 7mer-m8
Hsa-miR-210-5p 3" GUCACACGCCACCCGUCCCCGA
Position 4093-4099 of TNSI 3' UTR 5'...AAGUGGUUCACCCAGAGGGGCAG... Tmer-Al
Hsa-miR-210-5p 3' GUCACACGCCACCCGUCCCCGA
Position 1679-1685 of STCI 3' UTR 5'...GGAGGGGUAGGACUGCTTGGG([:C 7mer-m8
Hsa-miR-210-5p 3 GUCACACGCCACCCGUCCCCGA

4 % ®

P FH = FBCHE B T miR-210-5p $0EEPH | B
SEHEAIHIT , AN B G TN 45 S A0 B 1 | A S 0
ISR Z AL AR A 5L 23 N HLEE KA miR-210-5p 1Y
LR — DR HARBE R H] 37 UTR %54 miR-
210-5p M7 5 B L ELR 53 —F BIL I R R I AR P A 2
EHAEYE B0 ik, A HT T hsa-
miR-210-5p T & 51 E W 2ad 12, 0 Je SR oe it
T,
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